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ABSTRACT
This brief presents a novel architecture of sequential multiplier. It is based on add and shift
algorithm. The sequential circuit design has the ability to control the data path, which is the
main requirement for larger digital system design and implementation. These requirements
lead to development of approach that reduces power consumption and area by introducing a
multiplexer in the proposed design architecture such that it reduces the clocks per iteration.
It describes a novel architecture of sequential multiplier using add and shift algorithm, that
requires one clock cycle for both add and shift operation

in contrast to conventional

multiplier operation. In this design the focus is on reducing the area and clocks per
iterations. The proposed design uses VHDL and implemented using Xilinx tools on Spartan-6
(xc6slx45-3-csg324) target device.
Index Terms - Sequential multiplier, Spartan-6, add and shift algorithm, VHDL, Xilinx, data
path, controller.

I. INTRODUCTION
The multiplication operation is present in many parts of a digital systems or digital computers, most
notably and many high performance systems such as microprocessors and digital signal processors.
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With advances in the technology, various techniques have been proposed to design multipliers, with high
speed, low power consumption and lesser area. Thus making them suitable for various high speeds, low
power compact VLSI implementations. These three parameters ( power, area and speed) are always
traded off. Also the sequential circuit design has received great attention in last few years due to their
ability to control the data path, which is the main requirement for larger digital system design and
implementation. The proposed work mainly concentrates on designing a low power and area efficient
sequential multiplier with a novel architecture.
Numerous algorithms and methods are proposed for efficient multiplier implementation such as Booth’s
Algorithm, Braun and Baugh Wooley. The Booth’s algorithm works by multiplying two signed binary
numbers using 2’s complement notation. All these algorithms can be implemented both in combinational
and sequential multipliers and these can be extended easily to the proposed architecture.
Among the various obstacles in designing an efficient multiplier, the main problem it faces is the power
consumption. Many researches have been done for reducing the power dissipation of different
multipliers. Contribution for the total power consumption in a multiplier is the generation of partial
product. Among the multipliers, tree multipliers plays an important role in high speed applications such
as in the implementation of DSP filters, but their biggest drawback is the requirement of larger area. The
carry-select-adder (CSA)-based radix multipliers have lower area overhead, but this multiplier employs
a greater number of active transistors for the multiplication operation leading to high power
consumption. The design for higher radix multipliers are faster but consume more power due to the
usage of wider registers, and due to their more complex logic, require more silicon area. These
requirements lead to development of approach that reduces power consumption and area by
introducing a multiplexer in the proposed design architecture such that it reduces the clocks per iteration.
The paper is organized as follows. Section II describes the basic approach of conventional multipliers
and existing architecture. Section III describes the proposed sequential multiplier design based on
multiplexer technique. Section IV comprises of Result and Discussion in which device utilization
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summary and computational path delay obtained for the proposed sequential multiplier (after synthesis)
is discussed. Finally Section V comprises of Conclusion.
II. CONVENTIONAL MULTIPLIER
2.1 Approach
Multiplication of two numbers in binary representation can be performed by a process of ADD and
SHIFT operations. Since the binary number system allows only 0 and 1's, the digit multiplication can be
replaced by ADD and SHIFT operation only, because multiplying by 1 shows the number itself and
multiplying by 0 produces 0 only.

2.2 Existing architectures
2.2.1 Hardware implementation: 1
Block diagram of a binary multiplier is shown below

Figure 2.2.1: Binary multiplier1
Example showing the multiplication of two binary numbers 1010(10) and 1001(09) using add and shift algorithm
Initial contents of product register
(add multiplicand because M = 1)
After addition
After shift
Skip addition because M=0
After shift
Skip addition because M=0
After shift
(add multiplicand because M = 1)

0 0 0 00 1 0 0 1
 M (09)
1 0 10
(10)
---------------------------------------------------0 1 01 0
1 0 0 1
0 0 10 1 0
1 0 0
M
0 0 01 0 1 0

1 0

M

0 0 00 1 0 1 0
1
M
1 0 10
------------------------------------------------------After addition
0 1 01 1 0 1 0
1
After shift (final answer)
0 0 10 1 1 0 1 0
(90)
Divide line between product and multiplier
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Figure 2.2.2: Multiplication procedure

2.2.2 Hardware Implementation: 2
The block diagram of binary multiplier2 is shown in the Figure 1

Figure 2.2.4: Block diagram of binary multiplier2
The multiplicand is stored in register B and the multiplier is stored in register Q. The partial product is
formed in register A and stored in A and Q. The counter P is initially set to a number equal to the
number of bits in the multiplier. The counter is decremented by 1 after forming each partial product.
When the content of the counter reaches zero, the product is formed and the process stops. Initially, the
multiplicand is in register B and the multiplier in Q. The register A is reset to 0. The sum
of A and B forms a partial product- which is transferred to the EA register. Both partial product and
multiplier are shifted to the right. The least significant bit of A is shifted into the most significant position
of Q; and 0 is shifted into E. After the shift, one bit of the partial product is shifted into Q, pushing the
multiplier bits one position to the right. The right most flip flop in register Q, designated by Q0 will hold
the bit of the multiplier which must be inspected next. If the content of this bit is 0, then it is not required
to add the multiplicand, only shifting is needed. If the content of this bit is 1, then both addition and
shifting are needed. After each shifter, value of counter P is decremented and the process continues till
the counter value becomes 0. The final result is available in ( EAQ ) registers combination. To control
the operation, it is required to design the appropriate control logic that is shown in the block diagram.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
The behavioral model of a multiplier for unsigned binary numbers described using VHDL. It multiplies a
4-bit multiplicand by a 4-bit multiplier to give an 8-bit product. The maximum number of clock cycles
needed for a multiply is 10.

III. PROPOSED SEQUENTIAL MULTIPLIER DESIGN
3.1 Proposed Design Specification
When designing multipliers there is always a compromise to be made between how fast the
multiplication process is done and how much hardware we are using for its implementation. A simple
multiplication algorithm that is considerably slow, but efficient in use of hardware is the add-and-shift
algorithm.
The proposed design presents a hardware algorithm for binary multiplication, proposes the register
configuration for its implementation, and then shows how to use HDL to design its data path and its
controller. The design is proposed to multiply two 8*8 unsigned binary numbers. The conventional
combinational circuit multiplier hardware developed to execute multiplication resulted in a many adders
(half adders and full adders), AND gates, and requires large area of silicon as an integrated circuit. In
contrast, in this design, a more efficient hardware algorithm results in a sequential multiplier that uses
only one adder and a shift register. The savings in hardware and silicon area come about from a
trade‐off in the space (hardware)–time domain. A parallel multiplier uses more hardware, but forms its
result in one cycle of the clock; a sequential multiplier uses less hardware, but takes multiple clock
cycles to form its result.
The work presented in the paper describes a novel architecture of sequential multiplier using add and
shift algorithm, that requires one clock cycle for both add and shift operation in contrast to conventional
multiplier operation. In this design the focus has been on reducing the area and clocks per iterations. The
two basic units involved in this design are data path and a controller.
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3.2 Design Configuration
Generally, large digital systems are partitioned into two units:
1. Data Path: It is a data processing unit. It includes both combinational and sequential modules of
well-defined functions, e.g. registers, counters, adders, multiplexers, decoders, etc.
2. Control Path: It is a state machine or simply “controller” which controls the operations performed by
the data path and the proper sequencing of these operations. The controller is implemented as an FSM
that may be designed in the conventional manner.
This design describes the data path and controller of a 8-bit sequential multiplier. The design can be
easily extended to an n-bit multiplier which uses the same controller and the same data path
configuration but sizes of data path components (e.g., registers, adder) should be adjusted accordingly.

Figure 3.2.2: Detailed block diagram of sequential multiplier
3.3 Data path logic
A block diagram for the sequential binary multiplier and the register configuration of the data path is
shown in Fig 3.3. The multiplicand is stored in register A, the multiplier is stored in register B. A parallel
adder adds the contents of register A to MSB result register i.e. res [15:8] by appending ‘0’ and the
partial product of 9-bit is formed and stored in register sum[8:0]. The counter shown in figure is a 3-bit
counter and initially set to 0’s. This counter is incremented each and every time when the shift signal

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
goes high. Whenever the count reaches maximum value the decoder output cnt signal will become high
the product result is formed in the result register res[15:0], and the process stops.

Figure 3.3.1: Data path configuration of registers in the sequential multiplier

Figure 3.3.2: Counter to count number of iterations
The control logic stays in an initial state until start becomes 1. The system then start performs the
multiplication operation by loading the multiplicand into A register, multiplier into B register (res7:0) and
initializes res[15:8 ] to 0’s. In each iteration the multiplexer checks the res(0) if it is ‘0’ it simply recirculates the res[15:8] by appending a ‘0’ that is “0&res[15:0]” and loads res[15:8] with mux[8:1] and
mux(0)&res[7:1] into res[7:0] by shifting away the previous res(0). If res(0) is ‘1’ the multiplexer loads
with adder output that is sum[8:0] and circulates the output same as the previous case. In this manner,
the least significant bit of register B, designated by res(0), holds the bit of the multiplier that must be
inspected next. The control logic determines whether to re-circulate MSB result or the adder output on
the basis of this input bit res(0). The control logic also receives a signal, cnt, from a circuit that checks
counter maximum state. The signals res(0) and cnt are status inputs for the control unit. The input signal
start is an external control input. The outputs of the control logic launch the required operations in the
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registers of the data path unit. The operation of a sequential multiplier for the example of
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1001X1011=0110 0011 is shown below.
Table 3.3.1: Operation of a sequential multiplier

3.4 Control logic
The design of a digital system can be divided into two parts: the design of the register transfers in the
data path unit and the design of the control logic of the control unit.
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IV. SIMULATION & SYNTHESIS RESULTS
During HDL simulation, the simulator software verifies the functionality and timing of the design or
portion of the design. The simulator interprets VHDL or Verilog code into circuit functionality and
displays logical results of the described HDL to determine correct circuit operation. The proposed
design is verified through simulation and results are shown below for different cases.
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Design summary
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Device Utilization Summary

Device Utilization Summary
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51

Number used as Flip Flops
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Number of Slice LUTs

54,576

1%
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27,288

1%

Number used as logic

92

27,288

1%

Number using O6 output only

60

Number using O5 output only

25

Number using O5 and O6

7

Number used exclusively as route-thrus

1

Number with same-slice carry load

1

Number of occupied Slices
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Number of MUXCYs used

28

13,644

1%

Number of LUT Flip Flop pairs used

95

Number with an unused Flip Flop

45
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47%

Number with an unused LUT

2

95

2%

Number of fully used LUT-FF pairs

48
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50%

Number of bonded IOBs

19
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8%

V. CONCLUSION
The new approach presents above mainly concentrates on reducing the area and power dissipation
allowing considerable amount of time. Compared to the conventional architectures the designed
sequential multiplier uses modified add and shift algorithm and reduces the number of clocks per
iterations to half with the introduction of a multiplexer in the register configuration of data path logic.
The number of slices and LUTs required for the design are very less compared to the conventional
approaches and accomplish the first objective of the design. Well defined timing constraints reduces
power dissipation and meets the objective of the low power design.
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PREVENTING HAZARDOUS DISASTERS IN OIL AND NATURAL GAS INDUSTRY BY
GDUS AND GSM BASED TECHNOLOGY ALONG WITH WIRELESS PTZ CAMERAS
S.Vijayaraju
Chief Engineer,ONGC
ABSTRACT
Oil and Natural Gas Industry today faces many challenges in day to day operation .One of
them is transporting the products to customer premies or to the end user. It may be on land
transportation or offshore transportation. Offshore it is through Vessels and on land through
Road Trucks. But this is not profitable as this involves lot of expense. To reduce the cost of
transportation, pipes lines are laid underground or under the sea depends on the origin of
Exploration. This is economically viable only when the hydrocarbon production is more. In
India also we have many pipe lines thousands of kilometers pipelines are laid to meet
requirement of Hydrocarbons whether it may Oil pipelines or Natural Gas Pipelines. Oil
Natural Gas Corporation Limited (ONGC) is one of such company which involves in
Exploration and Production of hydrocarbons. After production of hydrocarbons, Oil is
transported to Oil refineries and Gas is sold to Gas authority of India(GAIL) through pipe
lines mostly.
On 27th of June 2014 Gas pipe line had met very huge disaster near Tatipaka in Andhra
Pradesh. Where huge explosions taken place and nearly 20 number of civilians are charred to
death near Gas pipe line. Total destruction happened in entire few acres of land. After detail
study this had happened due to the corrosion of the pipe line Gas had leaked. Now to act on
remedy measures to it removing and replacing the under ground corrosive pipelines incurs lot
of expenditure. The raw Gas from the reservoirs have lot of moisture. If the moisture can be
removed from the Gas before transporting through pipelines, many hazardous situations like
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leakage and seepage in Sea bed through pipelines can be arrested. And by controlling the
flow of hydrocarbons through remote operating valves by directly visualizing valves of
pipelines through automated systems have less manual operations, reliabilities are high and
accurate.Most of the expenditure can be curtailed .

I. INTRODUCTION
Now a day's every system is automated in order to face new challenges in the present day situation.
Automated systems have less manual operations, more flexibility saves man power. Hence every field
prefers automated control systems. Especially in the field of Oil and Natural Gas business automated
systems are doing better performance.
Probably the most useful thing to know about the automated is it can be operated from anywhere in the
globe and available in Global standards. If you travel in parts of world, GSM is only type of cellular
service available. Instead of analog services, GSM was developed as a digital system using TDMA
technology.

II.

OBJECTIVE

The goal of this project is to develop a system, which uses Glycol Dehydration Unit (GDU) to remove
moisture from Gas pipelines and control the flow valves of the pipe lines through GSM Mobile
technology and visualize the flowlines opening and closing of valves through remotely operated PTZ
EQUIPMENT REQUIREMENT:

HARDWARE REQUIREMENT:

1.Glycol Dehydration Unit(GDU)

1. MICROCONTROLLER (89S52)

2.GSM based control Unit

2. ULN2003.(Unbreakable Linex Network)

3.PTZ Cameras

3. POWER SUPPLY.

4.Wire less Radios

4. DC MOTOR.

SOFTWARE REQUIREMENT:

5.

1.KEIL MICRO VISION-3

Frequency)

2.MICRO FLASH

6. RELAYS

3.Computers

7.Solonoid Valves

DTMF

HT9170B.(Dual

Tone

Multi
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cameras with 5 Ghz wireless Radios.

III. TECHNOLOGY & EXECUTION OF THE GDUS IN STAGE-A
The GDU contains the following systems:
1. Gas dehydration – Moisture removal by absorption
The gas is then fed into an absorber tower through which TEG is circulated. The moisture in the gas is
absorbed by the constantly flowing TEG, which becomes rich after absorbing water, this TEG is fed into
a closed circuit re-boiler where the TEG is heated and all absorbed water is expelled by vaporization.
After the moisture absorption the dew point of water in gas falls below 0.00 Deg.C.
2.Joule Thompson Expansion – for removal of heavy Hydrocarbons Cooling of natural gas is achieved
by expanding high pressure gas to a lower pressure across an expansion valve. The heavier
hydrocarbon contents condense after expansion valve and the resultant gas has hydro carbon dew point
of below 0.00 Deg. C. The liquids and gas are separated after expansion in a cold separator and liquids
is drained to condensate storage / transfer tank.
The gas after the expansion has lost its pressure hence needs to be boosted up to required pressure by
compression of gas.
Triethylene

glycol, TEG,

or triglycol is

a colorless odorless viscous liquid

with

molecular

formula HOCH2CH2OCH2CH2OCH2CH2OH.

IV. TECHNOLOGY & EXECUTION OF THE COMMUNICATION SYSTEMSS IN
STAGE-B
GSM Technology method control valves contains following systems:
1.GSM control Module – compromises of micro controller, GSM Mobile, Relay and Solonoid
Valves. The relay is triggered by GSM Mobile through Micro controller which in turn controls the
power to soloniod valve which controls the flow through inlet gas flow valve. And this can be viewed
through PTZ camera connected and operated through 5Ghz wireless Radios or through broad band
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connectivity. Generally oil installation are located at remote locations where normal line communication
facility available so wireless communication can be adopted in such cases.
V. CONCLUSION
In Oil and Gas industry the moisture in the flow has to be arrested to protect the pipelines from
corrosion which in turn avoid many hazardous situations and saves huge amounts of money and time in
replacing the pipelines. Enabling the latest technology Wireless Radios ensures the operation and
minimise the man power.
REFERENCES
Gas Dehydration Field Manual by Maurice Stewart And Ken Arnold. Glenn Fleishman.
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A WEB BASED GIS SOLUTION FOR MANAGEMENT OF IT PARKS IN CYBERABAD
ZONE, RANGA REDDY DISTRICT, TELANGANA.

H.D. Srilakshmi
Assistant Professor, Vardhaman College of Engineering, Hyderabad

Dr.Vijetha Mukkelli
Dean- SMS, Nalla Narasimha Reddy Education Society’s Group of Institutions, Hyderabad

ABSTRACT
Geographic Information System (GIS) is a tool used for capture, storage, manipulation, query
and presentation of spatial data that have applicability in diverse fields. Web GIS has put
GIS on Web, that made it available to common public which was earlier used by few elite
users. Web GIS is an advance technology to manage and display all geographical locations
on the earth surface. In the present study, it includes Mapping of IT parks Financial district,
Nanakramguda and Hi-Tech City Phase-2 Madhapur, Ranga Reddy District of Telangana
State using QGIS software (FOSS) and developing a Web map for IT Parks. Free and Open
Source Software (FOSS) has been used to develop Web maps. A Web GIS framework was
considered in which QGIS and GeoExplorer have been used. FOSS has the advantages of low
cost, high stability and security.This study also deals with spatial data information system for
environmental analysis, maintaining IT parks in an eco-friendly manner, e-governance, etc.,
so that these types of information can be displayed using Geographical Information System
(GIS) technique to portray about IT Companies and its activities in an IT park in a more
realistic way. And to provide with a web based GIS solution for sustainable management of
IT Park. This study highlight, the suitability to handle spatial and non-spatial attributes of
IT park features and to display and publish in web based GIS platform. Hence there is a
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necessity of an open source Web-GIS application that should be both powerful for visualizing
and cost effective.

Key Words: Geographic Information System (GIS), Web-GIS application, Spatial data.

I.

INTRODUCTION

An open source application by definition is software that you can freely access and modify the source
code for. Open source projects typically are worked on by a community of volunteer programmers.
Free and Open source may be viewed by many as a revolutionary phenomenon that is capable of
providing the software industry with an alternative and competitive way of doing business. Development
of the web and expansion of the Internet facility provide two key capabilities that can greatly help to
geoscientists. The web allows visual interaction with data by setting up a Web Server through which
clients can produce maps, proper way of arranging the map and charts, publishing the non-spatial
Attribute (data) on the Internet, so that other clients can view these updates and can help them to speed
up the evaluation process. Second, because of the near universal nature of the Internet, the geospatial
data can widely be accessible. Basically GIS is used to provide user with spatial information. In this
study, IT Parks information has been used to show in the web application. In the case of the traditional
GIS, these types of information are within the system or group of system. Hence this disadvantage of
traditional GIS led to develop a solution of integrating GIS and Internet, which is called Web-GIS. The
application provides access to mapping engine functionality, basic GIS capabilities, data storage
solutions such as spatial database and additional tools enhance the GIS capabilities of the mapping
engine. Free and Open source software can totally replace the commercialized GIS platform software in
the small and medium projects with requirements for the relatively simple function.

II.

PURPOSE OF STUDY
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To portray about IT Companies and its activities in IT parks in a more realistic way. And to provide
with a web based GIS solution for sustainable management of IT Parks.

III. OBJECTIVES
 Mapping of IT companies of IT Parks of Cyberabad zone with relevant attribute data using open
source GIS software.
 Developing web maps for IT Parks of Cyberabad zone using GeoExplorer.

IV. STUDY AREA
The study area considered was IT Parks of Cyberabad Zone which are developed by
Andhra Pradesh Industrial Infrastructure Corporation Ltd. (APIIC) includes IT Parks at
Financial District, Nanakramguda and Hi-Tech City Phase-2, Madhapur, Ranga Reddy
District of Telangana State. Financial district and Nanakramguda lies within
Longitude: 78°19’46’’to 78°20’56’’E
Latitude: 17°24’52’’to 17° 25’41’’N,
Covering an area of 314.67 acres and Hi-tech City Phase-2, Madhapur lies within
Longitude: 78°22’10’’to 78°22’45’’E
Latitude: 17°26’32’’to 17°27’17’’N,
Covering an area of 149.07 acres. In this study the IT Park information has been used to
show in the web maps. In addition, some attribute layers have been added to provide
geoservices through the Web, such as Web Map Services (WMS) and Web Feature
Services (WFS). The study area map was shown in Fig 1.

V. DATA USED
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 CAD drawings of IT parks of Cyberabad zone (Nanakramguda, Financial district, Hi-tech City
Phase-2, Madhapur).

 Relevant attribute data of IT companies of IT parks of Cyberabad zone.
TELANGANA STATE MAP

Google image representing
both IT Parks

Fig: 1 Study Area Map
VI. SOFTWARE’S USED
 QGIS
 Opengeo Suite 4.5

o GeoExplorer

VII. METHODOLOGY

Task–1 GIS Mapping
1. CAD drawings and its related data of IT parks were collected and converted into .tiff images.
2. Georeferenced .tiff images with reference to Google Earth using QGIS software.
3. The coordinate system was changed into projected coordinate system (EPSG: 32644 - WGS 84 /

UTM zone 44N).
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4. Shapefiles of different layers were created like Industrial plots, roads and boundaries of IT parks
and relevant data was inputted as attribute data.
Task–2 Web Mapping

1. The shapefile archive was converted into zip format and uploaded into GeoExplorer. File was

loaded as a database table in PostGIS database, and this table was loaded into GeoServer as a
Layer.
2. Any single layer from different sources such as Google Layers, Bing, MapBox Layers was selected

and added to the map as a base layer.
3. A duplicate style of existing one was created and the rule was edited as required, and continued

same with other layers to change styling.
4. The map composition was saved to generate a URL, which can be used to access the map later.
5. A small block of HTML code was generated using publish map, which can be embedded in any

web page.
6. Embed maps of IT Parks were obtained by Copying and pasting the generated codes into web

page or HTML-source.

VIII. RESULTS AND DISCUSSION
Task-1 GIS Mapping
 Using Free and Open Source Software QGIS, shape files of park boundary, roads and Industrial

plots are developed for IT Parks of Financial District & Nanakramguda, Hi-tech City Phase –
II, Madhapur Layout maps of both parks are shown in Fig 2, Fig3.
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Fig: 2

Fig: 3
Task–2 Web Mapping
Web maps were developed and published using GeoExplorer for both IT Parks and are shown in Fig
4& 5.

 Web Map of Hi-tech City Phase – II, Madhapur IT Park
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Fig: 4
 Web Map of Financial District & Nanakramguda IT Park

Fig: 5

IX. CONCLUSIONS
Integrating FOSS Web service based applications to build spatial information systems is a promising
alternative to solutions based on open source server software products. The present study has given the
IT Parks information data storage integration pattern according to the characteristics of geographic data,
and it also studies practically the process and methods of comprehensively using GeoExplorer and other
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open source software to publish geographic information, verifying the technical feasibility of the using of
open source software to publish spatial geographical information.

The web maps developed in this study through web-based GIS technologies can be improved by
providing more attribute information about IT companies such as activities of IT companies related to
environmental management like methodologies for solid waste management, e-waste management,
waste water treatment technologies, zero waste management techniques, maintaining greenery,
availability of cycle tracks, etc and much more information which can be used for further analysis and
studies and these types of studies can be used to represent the IT Parks as eco-friendly parks. These
web maps can also be used for efficient management of IT companies in IT parks of Cyberabad zone
through e-governance methods.
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ABSTRACT
This paper focuses on various differential I/Os performance and power analysis. FPG A
I/Os are configured as comparator suitable for Sigma Delta Analog to Digital Converter
architecture on FPGA.

H-spice analysis is performed for verification of various

differential I/Os performance. At different clock speeds the power calculations are done
for LVDS, HSTL-II and LVPECL I/Os at different swings.
Keywords— FPGA, Input/Output Pins, Differential swing, Sigma Delta ADC.

I. INTRODUCTION
ASIC devices have undergone evolutionary changes increasing their performance. FPGAs
competed with ASIC design with an additional feature of programmability. As the design standards
evolved, there was a corresponding growth in the complexity of these FPGAs. FPGAs covered
almost all the applications like wireless communications, DSP applications, Mixed Signal VLSI
applications, Bio medical applications etc.,. Therefore, FPGAs became a major component in most
of the applications. With improvement of technology, various FPGA vendors developed and
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marketed different FPGA families[1]. Altera and Xilinx FPGA families were the most familiarized for
most of the applications.

In spite of FPGA family, all FPGAs were provided with hundreds of Input / Output pins. This paper
focuses on various differential I/Os performance and power analysis. Differential I/Os can be
configured as a comparator for Analog to Digital Converter (ADC) or Digital to Analog Converter
(DAC). In concern to meet the physical and performance parameters of the design, FPGA needs to
be carefully chosen. Virtex-4 FPGA is chosen and among its supports various differential I/Os viz.,
Low Voltage Differential Signaling, Low Voltage Positive Emitter coupled Logic, Mini-LVDS, Bus
LVDS, High Speed Transceiver Logic, Reduced Swing Differential Signaling, Transition Minimized
Differential Signaling, Point-to-Point Differential signaling [2]. Among various differential I/Os, the
LVPECL and HSTL are known for their speed. Not only considering the literature the performance
analysis was performed for LVPECL and HSTL I/Os and are compared with basic LVDS I/O [3].
Table I shown below provides the characteristics of the differential I/Os standards.
TABLE I. XILINX I/O S CHARACTERISTICS

Differential
I/O

VH

VL

1.25-

1.25

0.125

+0.125

LVDS
1.2 +
LVPECL

1.2 - 0.3
0.3

HSTL-II

1.5-0.3

1.5+0.3
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II. SELECTING LOW POWER HIGH SPEED I/O
Selection of differential I/O standard effects the dc bias and the SD-ADC input signal peak value.
H-spice analysis of LVPECL, HSTL-II and LVDS are carried out and the performance of these
differential I/Os are checked for various differential swings [3]. With the analysis performed
LVPECL works at a maximum frequency of 200MHz with a differential voltage swing of 300µV, at
148MHz with 250 µV swing, at 100MHz with 200 µV swing, 74MHz at 175 µV swing, 50MHz at
150 µV swing.

For LVDS I/O, there is performance degradation compared to LVPECL i.e., LVDS I/O with a
voltage swing of 300 µV works at a maximum frequency of 180MHz. Continuing the same for lower
swing i.e., LVDS I/O works at a maximum frequency of 130MHz at 250 µV swing, at 250 µV it
works at 90MHz, with 175 µV it works at 65MHz and at 150 µV it works at 40 MHz. For HSTLII, the maximum working frequency is a decreased value compared to LVPECL and LVDS. At
300µV, HSTL-II works at a maximum frequency of 170MHz and at 250 µV, 200 µV, 175 µV and
150 µV, HSTL-II operates at a maximum frequency of 125MHz, 88MHz, 58MHz and 38MHz
respectively.

Comparing the performance of basic differential I/O, LVDS with LVPECL and HSTL-II which are
known for high speed with swing of 300µV, LVPECL works at maximum frequency of 200MHz
where as LVDS work at 180 MHz and HSTL-II at 170MHz. Hence selecting LVPECL I/O,
taking the performance into consideration for the design of SD-ADC on FPGA, the power analysis
is also carried out for better analysis. Table II shows the power analysis of three differential I/Os.

TABLE II. POWER ANALYSIS OF DIFFERENTIAL I/OS AT
VARIOUS DIFFERENTIAL SWINGS.
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Differential

Differential

Speed

I/O

Swing (µV)

(MHz) (mW)

300

200

1.867

300

170

1.65

200

100

1.8

200

88

1.55

150

50

1.77

150

38

1.43

300

180

1.84

300

170

1.82

200

90

1.79

200

88

1.78

150

40

1.73

150

38

1.72

300

170

2.13

200

88

2.13

150

38

2.15

LVPECL

LVDS

Power

HSTL-II

From table I, it can be incurred that LVPECL differential I/O compared to LVDS and HSTL-II
exhibits the best performance for a given voltage swing with considerable average power.

Power vs Max. Operating Speed at 150µV swing
Fig.1 illustrates the operating frequency versus power for LVPECL, LVDS and HSTL-II I/Os at
150µV. The same analysis for the three differential I/Os is performed by changing the voltage swing
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at the input of the SD-ADC. With 150 µV input voltage swing, LVPECL works at a maximum
operating speed of 50 MHz where LVDS and HSTL-II fails to work at this point. Along with this,
from the chart as in Fig.1 it can be incurred that LVPECL average power is lesser compared to
LVDS and HSTL-II.

Speed vs Power
Power (mW)

2.5
2
1.5

LVPECL
LVDS

1

HSTL-II

0.5

0
38

40

50

Speed(MHz)
Fig.1 Speed versus
Power with 150µV differential swing

Power vs Max. Operating Speed at 200µV swing
The same analysis for the three differential I/Os is performed at 200 µV and 300 µV and depicted in
Fig.2 and Fig.3

Speed vs Power

Power (mW)

2.5
2
1.5

LVPECL

1

LVDS

0.5

HSTL-II

0
88

90

100
Speed(MHz)

Fig.2 Speed versus Power with 200µV differential swing
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With 200µV input voltage swing, LVPECL works at a maximum operating speed of 100 MHz
where LVDS and HSTL-II fails to work at this point. Along with this, from the chart as in Fig.2 it
can be incurred that LVPECL average power is 1.8mW and is lesser compared to LVDS and
HSTL-II differential I/Os.

Power (mW)

Power vs Max. Operating Speed at 300µV swing

Speed vs Power

4

LVPECL
LVDS
HSTL-II

2
0
170

180

…

200

Fig.3 Speed versus Power with 300µV differential swing
With 300µV input voltage swing as depicted in Fig.3, LVPECL works at a maximum operating
speed of 200 MHz where LVDS and HSTL-II fails to work at this point. Along with this, from the
chart as in Fig.2 it can be incurred that LVPECL average power is 1.86 mW and is lesser
compared to LVDS and HSTL-II differential I/Os.

Power (mW)

2.5

Swing vs Power

2
1.5

LVPECL

1

LVDS

0.5

HSTL-II

0
150

200

300

Voltage Swing (µV)
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Fig. 4 Differential Swing versus Power.
Fig. 4 illustrates the power analysis of LVPECL, LVDS and HSTL-II I/Os with respect to the
differential swing applied at the input of the pins of FPGA. With the chart as in Fig.4, it is clear that
LVPECL being a high performance I/O, it is exhibiting an average power less than 1.867mW.
Hence LVPECL is the best choice for low power design for implementing high speed SD-ADC on
FPGA.
III. CONCLUSION
H-spice analysis is performed for verification of various differential I/Os performance. At different
clock speeds the power calculations are done for LVDS, HSTL-II and LVPECL I/Os at different
swings. LVPECL is the best choice for low power design for implementing high speed SD-ADC on
FPGA. LVPECL I/O operates at a maximum operating speed of 200MHz with an applied
differential swing of 300µV with an average power of 1.86mW.
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ABSTRACT
The air motion in an Internal Combustion Engine is induced during the suction stroke
and it is modified in the compression stroke. The efficiency of the compression ignition
engine can be improved by many methods such as super charging, varying stroke length,
turbo charging, avarying injection pressure and fuel air ratios. But in some of them, there
are drawbacks such as environmental effects and majorly requires additional design. The
objective of the present study is to know the ability of an air enhancement with swirl
blades in increasing the performance and decreasing the emissions with the Mamey Sapote
biodiesel. The investigation is conducted by an experiment on a Four Stroke Single
Cylinder Diesel Engine by placing five blade converging air swirl device at the
downstream of the air intake manifold. Mamey Sapote Biodiesel was blended at 5%, 10%,
15% and 20% ratio with diesel fuel in this analysis. The performance tests were carried
out at different loads with different blends. The emissions from the engine were also tested
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after the setup installation to estimate the environmental effects. This study presents the
comparative measures of brake power, brake specific fuel consumption, brake thermal
efficiency, CO, CO 2, HC, NOx and smoke opacity.
Key words— Diesel engine, air swirl, emission control. intake manifold, biodiesel.

I. INTRODUCTION
Fossil fuels play a major role in development of any country in the present scenario. Petroleum
derived products are the critical sources of energy for fuelling of automobiles for the entire world.
But, these fossil fuels are depleting day by day and they are non renewable. It is also assessed that
these sources will be depleted in a certain period of time and it is not possible to meet the future
requirements. Hence there is a need for development of renewable energy sources to meet the
requirements of future and it has become an essential to explore the reasonable substitution of diesel
with alternative fuels within the country on a massive production for commercial usage. Alcohols
(methanol/ethanol), Liquefied Petroleum Gas(LPG), compressed natural gas (CNG), Hydrogen,
fruit & Vegetable seed oils have been tested for suitability on diesel engines in the past few years.
The advantage with vegetable oils is air fuel ratio is high in vegetable oil mixture because of oxygen
content in the fuel and it is free from sulphur. The calorific value of these oils is almost 90% of the
diesel fuel. Vegetable oils are costly than diesel oils in the present market, the viscosity is also one of
the serious drawback associated with vegetable oils and this can be reduced by various methods.
Those are transesterification, preheating, blending with alcohols /diesel, duel fuelling with liquid and
gaseous fuels and use of additives.
Air swirl motion is required for better mixing of fuel and air in direct injection diesel engines. Diesel
engine efficiency can be increased by improving combustion rate of fuel air mixture.[1]. Combustion
rate can be increased by two methods; one is by modifying the combustion chamber to decrease
contact between the flame and the surface of combustion
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chamber; and the second way is providing the inlet system to impart air swirl motion to the fresh
air[2]. The swirl ratio and air motion can have a major effect on fuel air mixing, combustion rate,
heat transfer and emissions. As the angular momentum decreases, the

swirl ratio also decreases in the compression stroke. At the top dead center, the swirl ratio varies
accordingly as per the geometry of the combustion chamber [3]. When swirl ratio increases swirl at
the top dead center and in turn the momentum of inertia of air lowers drastically. Due to this,
increase in flow velocity contributes the fuel injection to spread out, which enhances the fuel air
mixing and combustion rate in diesel engines. Benajes et.al[4] investigated the effect of swirl on
combustion rate and emission of heavy duty diesel engines. He concluded that optimum air swirl
decreases soot which mainly depends upon engine running conditions. Timothy[5] has discovered
that over air swirl directs the inlet air away from the fuel, which causes incomplete combustion and
soot formation. Due to the combined effect of swirl motion and squish flow in compression stroke,
increases the turbulence in the combustion bowl by allowing mixing and evaporation of diesel.

II. OBJECTIVE OF THE STUDY
The present work is aimed to investigate the five bladed nozzle air swirl device to improve the swirl
motion in the intake manifold with Mamey Sapote Oil (MSO) blended with diesel for which the
diesel engine produces better efficiency and lower emissions.
TABLE I.

PROPERTIES OF MAMEY SAPOTE OIL

S.N

MS

Diese

O

l

Properties
o

Units

Density @ 15
1.

0.875 0.861

g/c3

4.65

2.95

mm2/sec

0.15

0.18

Mg

ºC
Kinematic
2.
viscosity
3.

Acid Value
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KOH/g
4.

Pour Point

-6

12

ºC

5

Flash point

173

48

ºC

37.2

44.8

MJ/kg

52

51

0

350

Calorific
6
Value
Cetane
7
number
Sulphur
8

Mg/Kg

content

A.Engine Software
The ‘Engine Soft’ is Lab view based software package developed by Apex Innovations Pvt. Ltd.
for engine performance monitoring system. Engine Soft can serve most of the engine testing
application needs including monitoring, reporting, data entry, data logging. The software evaluates
power, efficiencies, fuel consumption and heat release. Various graphs are obtained at different
operating condition. While on line testing of the engine in RUN mode necessary signals are scanned,
stored and presented in graph. Stored data file is accessed to view the data graphical and tabular
formats. The data in excel format can be used for further analysis

B.Instrumentation
Product is supplied with best quality instruments. The eddy current dynamometer is SAJ, Pune
make. The components like Open ECU (PE USA), Combustion pressure sensor (PCB
Piezotronics, USA), Crankangle sensor(Kubler, Germany), Fuel flow transmitter(Yokogawa,
Japan), Pressure transmitter (Wika, Germany), High speed data acquisition device (National
instruments,

USA)

are

of

MNC

grades
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TABLE II.

ENGINE SPECIFICATIONS
Research Engine Test
setup code 240 PE

Make and Model
Apex innovations
pvt.Ltd.
Type of Engine

Multi fuel

Number of

Single cylinder, Four

Cylinders

Stroke

Cooling Media

water cooled,

Rated Capacity

3.5 KW @ 1500 rpm,

Cylinder diameter

87.5 mm

Stroke length

110 mm,

Compression ratio

12-18

range
Injection variation

0- 25 o BTDC
Eddy current

Dynamometer

Dynamometer
W 2000 x D 2500 x H

Overall dimensions
1500 mm

TABLE III.

AVL FIVE EXHAUST GAS ANALYZER

Exhaust Measurement
Resolution Accuracy
gas

range
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<0.6
% vol.: ±
0.03%,
CO

0-10% vol.

0.01% vol.

≥0.6%vol.:±
5% of ind.
val
<2000 ppm

HC

≤ 2000:1

vol.:± 10

ppm vol.

ppm

>2000: 10

≥2000 ppm

ppm vol.

vol:± 5% of

0-20000 ppm

ind. val.
<10%vol.:±

CO 2

0-20%vol.

0.5 %vol.
0.1 % vol.
≥10% vo
l.:±
.
0.5% of ind.
val.
<2%

vol.: ±
0.1%vol.

O2

0-22%vol.

0.01% vol.

≥2%
vol.:± 5%of
ind. val
<500 ppm
vol.:± 50
ppm.

NO X

0-5000 ppm

1 ppm vol.

≥500 ppm
vol:± 10% of
ind. val
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III. RESULT AND DISCUSSION
A. Load Vs Brake thermal efficiency:
Brake thermal efficiency of the diesel engine increases with the increase in load on the engine. From
fig: 4.1 it observed that at full load B 15 MSO( Mamey Sapote Oil ) has the highest brake thermal
efficiency which is 31.63%. This is 17.8% higher than the base line engine.

Fig: 4.1 Variation of brake thermal efficiency with variation of load

B. Load versus Brake Specific Fuel Consumption (BSFC)
Brake specific fuel consumption of the engine decreases with the increase in load on the engine. Due
to the air swirl generation, there is an increase in the mixture quality of air & fuel in the combustion
chamber before the initialization of ignition. Hence the amount of heat released is more, so that the
fuel consumption is less for the all vanes nozzle when compared to the normal engine.Fig:4.2
illustrates that at full load the B15 blend consumes less fuel i.e 0.275 kg/kw-hr. It is observed that in
B 15 oil there is a decrease of 16.6 % specific fuel consumption at full load when compared with the
base line engine.
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Fig: 4.2 Variation of brake specific fuel consumption with variation of load

C.Load Vs Volumetric efficiency:
The volumetric efficiency decreases with increase of the load. Fig: 4.3 shows that the volumetric
efficiency of the diesel engine is more when 5 vane air swirl device is installed at the intake manifold
than a base line engine without air swirl device. Due to this the brake thermal efficiency increases
with installation of the air swirl device .At low load, the volumetric efficiency is high which is 83.29
% , which is 0.7% higher than without air swirl device.

Fig: 4.3 Variation of Volumetric efficiency with variation of load
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D. Load vs Hydro Carbons
The biodiesel blends have more oxygen content than that of standard diesel. So, it involves in
complete combustion process. The hydrocarbon emissions of the biodiesel blends are lower than the
standard diesel due to complete combustion process. When percentage of blends of biodiesel
increases, hydrocarbon decreases. Fig: 4.4 illustrate that, at full load with 5 vane air swirl, the HC
emissions are less for 15% MSO , which is 31% less when compared with the base line engine
without air swirl vanes.

Fig: 4.3 Variation of Hydrocarbons with variation of load

E. Load Vs Carbon monoxide (CO)
The major reason to the CO formation is insufficient time and oxygen for oxidation of CO to
CO 2. The carbon monoxide emission depends upon the oxygen content and cetane number of the
fuel. As biodiesel has more oxygen content than the diesel fuel the biodiesel blends are involved in
complete combustion process. Fig: 4.5 shows that at 12 Kg load 15 % MSO emits low carbon
monoxide ( 0.08% in volume), which is 27.27% lower than the base line engine without air swirl
device. The carbon dioxide emission depends upon the complete combustion of the fuel. The
biodiesel blends have the 11.5% oxygen content, resulting in complete combustion. Due to the
complete combustion of the biodiesel blends, carbon dioxide emission also increases. The carbon
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dioxide emission using diesel fuel is lower because of the incomplete combustion. The combustion of
biodiesel also produced more carbon dioxide but crops are focused to readily absorb carbon
dioxide and hence these levels are kept in balance.

Fig: 4.5 Variation of Carbon monoxide with variation of load

F. Load Vs Carbon dioxide (CO2)
The carbon dioxide emission depends upon the oxygen content and cetane number of the fuel. The
biodiesel has more oxygen content than the diesel fuel. So the biodiesel blends are involved in
complete combustion process. The maximum carbon monoxide emission was observed at full brake
power of the engine. Fig: 4.6 illustrates that at full load with 5 vane air swirl device the carbon
dioxide emissions are less in 15 % MSO (2.45% volume), which is 19.6% lower than the base line
engine without the air swirl device.
G. Load Vs NOx
Nitrogen and oxygen react relatively at high temperature. Therefore high temperature and availability
of oxygen are the two main reasons for formation of NOx. When the more amount of oxygen is
available, the higher the peak combustion temperature the more is NOx formed. Fig: 4.6 shows that
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at peak load 15% MSO emits low NOx i.e 550 ppm, which is 22.5% lower than the base line
engine without air swirl device.

Fig: 4.5 Variation of Carbon dioxide with variation of load

Fig: 4.6 Variation of NOx with variation of load
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H. Load Vs Smoke Opacity
Any volume in which fuel is burned at relative fuel-air ratio greater than 1.5 and at pressure
developed in diesel engine produces soot. The amount of soot formed depends upon the fuel ratio
and type of fuel. If this soot, once formed finds sufficient oxygen it will burn completely. If soot is not
burned in combustion cycle, it will pass through the exhaust, and it will become visible. The size of
the soot particles affects the appearance of smoke. Black smoke largely depends upon the air fuel
ratio and increases rapidly as the load is increased and available air is depleted. Black smoke largely
depends upon the air fuel ratio and increases rapidly as the load is increased and available air is
depleted. It can be observed from the figure that smoke opacity for the blends of biodiesel
comparable with that of diesel for all loads. In comparison with diesel, the smoke is less for biodiesel
blends at all loads because of complete combustion. For over load the smoke opacity is maximum,
which is due to incomplete combustion. Fig: 4.7 shows that at peak load 15% MSO emits less
smoke which is13.48% lower than the base line engine without air swirl device.

Fig. 4.7 Variation of smoke density with variation of load
IV. CONCLUSIONS
Assessments pertaining to performance and emission characteristics have been carried out about the
single cylinder, 4-stroke, uniform speed diesel engine at a Compression ratio of 18. The combustion
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along with performance and emission characteristics of single cylinder DI diesel engine fuelled with
Mamey Sapote (MSO) biodiesel and its blends have been analyzed with five vane air swirl device
and compared the same with the standard base line engine without air swirl device. Based on the
experimental results, the following conclusions are drawn.

 At full load 15% MSO( Mamey Sapote Oil ) has the highest brake thermal efficiency which is
31.63%. This is 17.8% higher than the base line engine without air swirl device.
 At full load the B15 blend consumes less fuel i.e 0.275 kg/kw-hr. It is observed that in B 15 oil
there is a decrease in 16.6 % of specific fuel consumption at full load when compared with the
base line engine.

 At low load the volumetric efficiency is high which is 83.29 % , which is 0.7% higher than
without air swirl device

 At full load with 5 vane air swirl the HC emissions are less for 15% MSO , which is 31% less
when compared with the base line engine without air swirl vanes.
 At 12 Kg load 15 % MSO emits low carbon monoxide ( 0.08% in volume), which is 27.27%
lower than the base line engine without air swirl device.
 At full load with 5 vane air swirl device the carbon dioxide emissions are less in 15 % MSO
(2.45% volume), which is 19.6% lower than the base line engine without the air swirl device
 At peak load 15% MSO emits low NOx i.e 550 ppm, which is 22.5% lower than the base line
engine without air swirl device.
 At peak load 15% MSO emits less smoke which is13.48% lower than the base line engine
without air swirl device.
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ABSTRACT
A good storage practice for Pharmaceutical products is essential as the storage condition
will decide the shelf life of the product. Non compliance of storage specifications adversely
affects the quality and potency of drugs. Pharmaceuticals to be stored at room temperature
suffer a lot because from area to area, season to season the temperatures vary a lot. This
article deals with the regulations in India with respect to the labeling of temperature
sensitive Pharmaceutical formulations. Legal obligations imposed in respect of
maintenance of the cool/cold storage conditions as per the Indian law and the Drugs and
Cosmetics Act 1940 and Rules 1945 made there under. Accidental omission or intentional
ignorance of storage conditions.
KEY WORD: Cold Storage Drugs, Drugs and Cosmetics Act 1940, Vaccine Vial Monitor.

I. INTRODUCTION
Pharmaceutical Drugs in India are losing their standards as they are not stored properly. If wholesale
and retail traders are forced to follow the storage norms, they oppose with a fear of high electricity
costs. Imposing mandatory maintenance of air conditioners in the medical shops hence, is nearly
impossible in India. Non compliance of storage specifications adversely affects the quality and
potency of drugs. Sub- standard Drugs ultimately affect Health. Health cannot be compromised.
Indicator labels such as VVM (Vaccine Vial Monitors) affixing on all thermo sensitive Pharma drugs
need to be made mandatory. Then traders thereby would safely handle the drugs because if not
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dealt properly loss is to their pockets alone. Deterioration of VVM indicator would alert and
prevent the consumers from buying the improperly handled drug.

II. THERMO SENSITIVE PHARMA - DRUGS STORAGE & INDIAN SCENARIO:
In India, the allopathic drugs manufacture, labeling, sale and distribution are governed by the Drugs
and Cosmetics Act 1940 and Rules 1945. Manufacturers are required by law to label the
temperature sensitive pharmaceuticals drugs with their temperature of storage as per Schedule P r/w
Rule 96 (1) (vii) of the Drugs and Cosmetics Act & Rules 1945 only. It goes as follows Rule 96
Manner of labeling : (1) Subject to the other provision of these Rules , the following particulars shall
be printed or written in indelible ink and shall appear in a conspicuous manner on the label of the
innermost container of any drug and on every other covering in which the container is packed ,
namely:- (vii) Drugs specified in Schedule P and their preparations including combinations with other
drugs shall bear on their label the date of manufacture and date of expiry of potency, and the period
between the date of manufacture and the date of the expiry shall not exceed that laid down in the
said schedule ( under the conditions of storages specified therein)1. It is Mandatory, but some
manufacturers are found labeling the Cold Storage Indications on their products according to various
pharmacopeias like IP, BP or USP or as they like and not as per the Schedule P conditions stated
therein. The indications as well as the number of drugs for which indications are prescribed as per
Schedule P, differ with those prescribed as per the official IP, BP or USP. The question is whether
improper labeling of storage conditions on labels of pharmaceutical drugs constitutes an Offence? It
is offence as Per Section 17 (b) punishable U/s 27 (d) of the said Act. (Punishment for a term which
shall not be less than one year but which may extend to two years (and with fine which shall not be
less than twenty thousand rupees 1. Such improperly labeled pharmaceutical drugs fall under the
ambit of definition “Misbranded Drugs” if they are not labeled in the prescribed manner. The
question is whether prosecutions are launched for such violations? Rarely prosecutions are launched
treating them as minor offences.

III. IMPROPER LABEL INDICATIONS OF THERMO SENSITIVE DRUGS
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“Store in a Cool Dry & Dark Place” indication for example has been seen on label of even
Paracetamol tablets of some firm. It is a known fact that Paracetamol tablets are not temperature
sensitive drugs. These indications have not been prescribed as per Schedule P of the Act. It is an
unnecessary printing. Some manufacturers are printing Cold /Cool storage indications on the label of
drugs even when it is not required by the Law. Ignorance of Schedule P could not have been the
reason because licensee employee is a technical & legal experts as per norms. Mostly it appears to
be an act of extra precaution. It appears as a mind set to shift the ‘Burden of Blame’ on the traders
the distributors/sellers, enforcement officials, testing laboratories for not storing the drugs in the
manner as labeled to be stored. Motto of taking advantage in Courts of Law if situations of
prosecutions/trials arise. During trial of accused in cases relating to manufacture of not of standard
quality drugs, the prosecution needs to produce evidence to the satisfaction of the Courts, that at all
stages the sample of drugs picked up for analysis by the regulatory officials have been kept in
proper condition prior to analysis. This point of improper storage itself would be a sufficient reason
for giving benefit of doubt to the accused paving for his acquittal in drug cases.2 Pharmaceutical
products to be stored at room temperature suffer a lot because from area to area, season to season
the temperatures vary a lot. Sometimes even 450 Centigrade is recorded as room temperature in
some hot areas in India and this room temperature range is undefined in Indian Drug Law as a result
room temperatures range got a larger flexibility and its depending on interpretations of people suiting
to their advantage.3 Usually in Judicial Courts with respect to pharmaceutical drugs cases instance of
300 Centigrade is interpreted as room temperature.3 While in other countries the room temperature
is identified as temperature around 200 to 220 centigrade.4
The traders question is should the drugs to be stored in accordance with regulatory requirement of
Schedule P or manufacturer recommendations? (Even if they are not labeled as per regulatory
requirement). The traders are required by law under Rule 65 (17) of the Drugs and Cosmetics Rules
not to stock the drugs in violation of any statement or direction recorded on such container, label or
wrapper.(But not whether the drugs are indicated for special storage as per Schedule P.) If the
manufacturer labeled the indication “Cool Place” in spite that no storage condition is prescribed for
the drug as per law should the traders consider this as a drug to be stored in “Cool Place” and stock
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accordingly? The traders have no option. As per Law, the traders need to adhere to Rule 65 (17)
and manufacturers to Schedule P. Traders have no option but to consider even such drugs to be
stored in Cool Place. The drugs with Cool / Cold Storage indications arising out due to the extra
precaution of manufacturers actions create confusion among traders as to which drugs are to be
stored / not stored in refrigerator.
While seeking license to sell and distribute pharmaceutical drugs the applicant needs to fill up
formats Form 19, Form 19 A and Form 19AA as per the said Act, wherein the applicant is required
to provide the detail as to the particulars for special storage accommodation he is proposed to
provide in the medical shop. As per the Act, a license in Form 20, 20B, 21 or 21B to sell stock or
exhibit for sale or distribute drugs shall not be granted to any person unless the authority empowered
to grant the license is satisfied that the premises in respect of which the license is to be granted are
adequate, equipped with proper storage accommodation for preserving the properties of the drugs
to which the license applies. If necessary cold storage facilities are not provided it would disqualify
the applicants for grant of new license or Renewal of existing License. 5 Usually domestic
Refrigerator is provided which do not have any segregated sections indicating various range of
temperatures & temperature indicators. Unlike the issue of Pharma drugs; in the same Act under
Schedule F which deals with Blood Bank the refrigerators with specific range of temperatures such
as 2 to 6 degrees centigrade, 4 to 6 degrees centigrade with digital dial thermometer, recording
thermograph and alarm device, with provision of continuous power supply is insisted upon. Such
refrigerators are insisted and mandatory not only for stocking blood bags but also storing diagnostic
kit and reagents which are thermolabile substances. The same type of stringency is not adopted in
respect of refrigerator requirement for the various Pharma drugs.
The Pharma drugs for which licenses are granted commonly and mainly fall under four temperature
ranges as per Schedule P. Viz: Cool Place 10 - 25 Degrees Centigrade; Cold Place < 8 Degrees
Centigrade; Normal Room Temperature < 30 Degrees centigrade. Other temperatures specifically
prescribed for some specific drugs are : At temperature not exceeding 5 Degrees centigrade, At a
Temperature not exceeding 20 Degrees centigrade . In deep freeze, at temperature between 4
degrees centigrade and 6 degrees centigrade.etc. 1 As the domestic refrigerators with most of the
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traders in India lack temperature indicators in them. It is just a misconception that even the traders
treated ideal in following storage conditions are in real sense not stocking the drugs as prescribed.
Some drugs are indicated not to be stored in freezer but drugs are sometimes found in the deep
freezer by the regulatory officials the Drugs Inspectors during inspections. This is however not
intentional but because of the size of the refrigerator which happens to be the reason for constraint.
Adequate shelving for appropriate storage of different category of drugs is usually not followed.
Accessories like ‘Digital Temperature Indicators’ can be installed in the existing domestic
refrigerators. The manufacturers of the refrigerators can be informed of the necessity in the market
for refrigerators with temperature indicators as these are needed for the Medical Shops/Pharmacy in
the whole Country. As many consumers are not aware of the storage indications or due to illiteracy
the said aspect is not questioned.6
Rule 65 (17) violation detected in shops during inspections are for various reasons which are
explained by the Licensee when show cause notices are issued to them by the licensing authorities:
Some licensees in absence of pharmacists stock cool/cold drugs in racks shelves at room
temperature instead of the refrigerators due to ignorance. It is notion that drugs Labeled cool place
can be stored in shelves. Quantity of drugs with thermo sensitive indication versus insufficient space
in the refrigerator. Usual practice of switching of the main power supply while leaving the shop at
night daily and switching on in the morning only when shop is opened to avoid heavy electricity bills.
The Whole sale shop usually offer discount on large scale purchase of certain Pharma drugs,
vaccines etc. So large number/ fast moving drugs are bought in bulk to en-cash the discounts, but
due to size of refrigerator the drugs are stocked in violation of storage indications. The licensees are
usually not prosecuted in all cases for the violation of Rule 65 (17) in respect of stocking drugs in
violation of label direction. Only departmental actions are usual practice in India. However, there are
instances of prosecutions too when the said offence is one of the offence detected along with other
grave offences. The temperature fluctuations of the cool /cold storage drugs encountered are not
seen accounted. There is no mechanism or procedure even in law to account for the temperature
parameter of thermo sensitive Pharma drugs not even during transportation. 7 Regulators checks
regarding the storage aspects while the pharmaceutical drugs are in transit are all most nil. 7 There is
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dire need for low temperature handling and transportation facilities in respect of pharmaceutical
drugs in India.8

IV. CONCLUSION
Only the Drugs with Vaccine Vial Monitors (World’s Smartest Sticker)9 are seen accounted
because the indicator gets spoiled /discolored perfectly only at the place and time where it has been
mishandled fixing the liability specifically on the Violator. This is the only possible solution to make
the Safe Thermo Sensitive Drugs available to the Consumer, but the manufacturers cannot be
insisted to affix the indicator in India as it is ‘Not Mandatory’ not even for Unit dose Vaccines and
multi dose Vaccines. These days Only Government Supply Multi dose Vaccines Vials are provided
with these Vaccine Vial Monitors. The Cost of the Vaccine Vial Monitor could be affordable,
Consumer paying thousands of rupees for Drugs could afford the extra coin towards cost of VVM
from his pocket which guarantees him the Standard and Potency of the costly drug he purchases.
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ABSTRACT
In large steel fabrication industries such as shipbuilding, and high-speed train guideway,
the problem of residual stresses and overall distortion has been and continues to be a
major issue. In the last few decades, various research efforts have been directed at the
control of the welding process parameters aiming at reducing the distortions and residual
stress effects. Yet, in actual practice, large amounts of resources are still being spent in
reworking welds, which in turn increases the production cost and delays work completion.
It is assumed that in order to reduce the residual stresses and distortions from a welding
operation, it is necessary to understand the effects of welding process parameters on the
responses. In this thesis, a study has been conducted to assess the effects of heat input,
speed rate, restraint, plate curvature, and gap on arc welding responses as applied to steel
welding. A single pass corner joint arc welding has been chosen in this study.
Index Terms— Finite Element Method, Welding Simulation, Arc Welding, Process
Parameters, Curved Plate, Welding Response.

I. INTRODUCTION
Generally, welding can be defined as any process in which two or more pieces of metal are joined
together by the application of heat, pressure, or a combination of both. Most of the processes may
be grouped into two main categories: pressure welding, in which the weld is achieved by pressure;
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and heat welding, in which the weld is achieved by heat. Heat welding is the most common welding
used today. Arc welding, which is heat-type welding, is one of the most important manufacturing
operations for the joining of structural elements for a wide range of applications, including guide way
for trains, ships, bridges, building structures, automobiles, and nuclear reactors, to name a few. It
requires a continuous supply of either direct or alternating electric current, which create an electric
arc to generate enough heat to melt the metal and form a weld. The arc welding process is a
remarkably complex operation involving extremely high temperatures, which produce severe
distortions and high levels of residual stresses. These extreme phenomena tend to reduce the
strength of a structure, which becomes vulnerable to fracture, buckling, corrosion and other type of
failures. The most widely used arc welding processes are shielded metal arc, gas tungsten arc, gas
metal arc, and submerged metal arc.

II. PHYSICS OF ARC WELDING
The The physics of welding deals with complex physical phenomena associated with welding,
including heat, electricity, magnetism, light, and sound. By the application of intense heat, metal at the
joint between two parts is melted and caused to intermix. Generally, it is described by an electric
field between the positive anode and the negative cathode surrounded by an ionization gas. In arc
welding, the intense heat needed to melt metal is produced by an electric arc. On the metal, there is
a thin layer of surface electrons, which are accelerated in the field towards the anode. These
electrons collide with the atoms in the gas, causing impact ionization where the atoms are
decomposed into electrons and positive ions, which cause further ionization. The current of
electrically charged particles in the arc and the temperature are interrelated as high temperatures
increase ionization causes the temperature rise due to the released energy. To obtain welding
conditions the temperature or the current must initially be brought up to a certain level, which is done
by igniting the arc. Arc ignition is accomplished by short-circuit current which occurs as the anode
and the cathode are brought into brief contact. The short-circuit current shortly

increases the

temperature and the current and subsequently the arc can be maintained in the electric field existing
under normal welding conditions. The arc is surrounded by a magnetic field directing the charged
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particles towards the center of the arc, causing the arc to localize in spots on the anode and the
cathode. When the electrically charged particles impact on the anode and the cathode, the anode
and the cathode spots are heated to high temperatures. The high temperature of approximately 3000
to 5000 C causes both the electrode and the welded metal to melt. Due to suction force of the
plasma flow, droplets of the electrode material are deposited on the metal.

A. Heat Affected Zone (HAZ)
A heat affected zone (HAZ) of a weld is that part of the welded joint has been heated to a
temperature to the solidus of the parent material resulting in varying degree of influence on
microstructure as a consequence heating and cooling cycle. When a metals and alloys without
polymorphous transformation (e.g., Cu, Ni, Al) are welded, the microstructure in the HAZ remain
unaltered through grain growth or recrystalization may take place, while in the case of metals and
alloys with polymorphous transformations (e.g., steels), significant micro structural changes takes
place in HAZ, that in turn influence the mechanical properties and consequently the service behavior
of the welded joint. A welded joint consists of melt-pool zone (MPZ), heat affected zone (HAZ),
and unaffected base metal. The HAZ is defined as the portion of the base metal that has not been
melted, but whose mechanical properties or microstructures have been altered by the heat of the
welding. The HAZ is crucial to the strength of the weldment since the cracking and fracture occur
inside the HAZ region. During welding, the temperature at this region is very severe. As a result, it
contains a variety of microstructures some of which have weak toughness and strength properties.
Fig.2.1 depicts a melt-pool zone (MPZ) and heat affected zone (HAZ) in the weldment during
welding process.

The effects of temperature distribution on microstructure of material in the HAZ have been reported
by Weisman (1976). Fig.2.2 illustrates the relationships of HAZ and the iron carbon phase diagram.
The HAZ can be divided into four regions; each of the regions is defined by a different type of
material microstructure. In the first region of HAZ, rapid austenitic grain growth
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takes place when the temperature is close to the melting point. Hardenability in this region increases
due to large grain size. If the cooling rate is high enough, it can readily transform to

Fig. 1 Approximate Relationships among Peak Temperature,

Distance from Weld Interface, and the Iron-Carbon Phase
Diagram (Weisman, 1976).

Fig. 2 Illustration of Melt-Pool Zone and
Heat Affected Zone (HAZ).

martensite. Region 2 of HAZ falls into lower austenite range. The material of this zone may also
transform to martensite if the cooling rate is fast enough. The hardenability in this region will not be
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significantly increased by grain growth due to low temperature in order to promote grain growth. In
region 3, some grains transform to austenite and some do not. A small amount of martensite may
form in this region. This zone is normally not very hard, but if martensite exists, the material may be
brittle. Lastly, in region 4, the metal is not heated enough to form austenite, but rather the heat
source serves to temper the metal to a soft condition

B. Type of Welding Deformations
Any unwanted physical changes or departure from specifications in fabricated structure or
component, as consequence of welding, is called welding distortion. Distortion is caused by the nonuniform expansion and contraction of weld metal and adjacent base metal during the heating and
cooling cycle of cycle of the welding process. During such a cycle, many factors affect shrinkage of
the metal and make accurate prediction of distortion difficult. These non-uniform heating and
cooling cycles in the weld and adjacent base metal, which causes complex thermal strains. The
stresses resulting from the strains produce internal forces causing shrinkage of the material. The
stresses that would exist in a weldment after all external loads are removed are called residual
stresses. Depending on the shrinkage pattern and the shape of the structure welded, various
deformations such as bending, buckling and rotation take place. When steel structure parts
connected by welding, they are accompanied by not only welding residual stresses but also
distortion. The distortion found in the welded structures is caused by four fundamental dimension
changes that occur during welding process.
• Transverse shrinkage of butt joints- dimensional reduction in a direction perpendicular to the
welding line.
• Longitudinal shrinkage of butt joints- dimensional reduction in a direction parallel to the weld line.
The amount of the longitudinal shrinkage is small in comparison to transverse shrinkage, about
1/1000 of the weld length as reported by Weisman (1976).
• Angular distortion of butt joints – an angular change that occurs due to a non-uniform thermal
contraction through the thickness of the plate. The non-uniform thermal contraction originates from
the uneven heating through the thickness during welding.
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• Angular distortion of fillet welds – similar to the angular distortion of welds in butt joints, the nonuniform thermal contraction through the thickness of the flanges creates a moment M about the
flange neutral axes.
• Longitudinal bending distortion – produced by bending stresses induced by the longitudinal
shrinkage forces of the welds not coinciding with the neutral axis of the weldment.

a)

c)

b)

d)

Fig. 3 Various Type of Welding Distortion. (a) Transverse Shrinkage in a ButtJoint
(b) Angular Change in a Butt-Joint
(c) Angular Change in a T-Joint (d) Longitudinal Distortion in a Fillet Joint.

III. MODELING AND SIMULATION OF WELDING

A. Overview of Welding Simulation
As presented by several researchers, finite element method (FEM) has been successfully used to
evaluate thermo mechanical response of the complex welding process. In this present work the finite
element (FE) package ANSYS® has been used to simulate the arc welding process. The finite
element simulation of welding process requires two analyses; transient thermal analysis and elastoplastic analysis. To simplifying the simulation procedure, uncoupled numerical simulations were used.
In such uncoupled analyses, the results of the transient thermal analysis which include the
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temperature distribution, will be used for the second analysis together with the temperature
dependent mechanical properties of the material i.e., thermal expansion coefficient, modulus of
elasticity, Poisson’s ratio, etc. Density in this analysis is assumed constant. In this study, no
experimental data were available to verify the simulation results. Instead, the results of the simulation
were compared to numerical results obtained from previous researcher. Once the simulation results
matched the numerical results, the same finite element formulations were used to simulate the welding
process throughout this study.

B. Verification of Butt Welding Process Using ANSYS®
In this study, a finite element simulation of a single-pass butt joint welding was verified using the
work of Friedman (1975). To do this, a simple butt-joint welding whose welding parameters are
consistent to those of Friedman’s model; heat input Q=703 Watts, the characteristic length of heat
flux r = 5.08 mm, and welding speed of 2.12 mm/sec was simulated using ANSYS® codes. The
model then was verified by comparison of its temperature distribution at some chosen nodes with the
Friedman’s model. Fig.3.3 depicts plate geometry of the butt-joint welding which is similar to the
Friedman’s model. However, since the temperature distribution of the butt-joint welding is
symmetric about the weld line, only half of the weldment needs to be modeled.

Notes: Drawing not to scale t = 2.54 mm R = 2.54 mm
W = 150 mm L = 250 mm
Fig.4 Illustration of Butt-Joint Arc Welding Process
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C. Finite Element Analysis of Single Pass Corner-Joint Welding
Single pass corner-joint welding of curved plates was simulated throughout this by applying finite
element analysis using Ansys. However, since the heat distribution was not symmetric in curved
plates, vertical and horizontal plates had to be included in the model. Fig.3.4 depicts a typical
corner-joint with single pass weld, in which the torch travels constantly along the weld line of the
steel plate. In this thesis, a 3D thermo-elasto-plastic analysis was performed on corner joint. In
ANSYS® the heat transfer analysis was conducted using element type SOLID70. This element type
has a three-dimensional thermal conduction capability and eight nodes with a single degree of
freedom (temperature) at each node. The element is applicable to a three-dimensional, steady-state
or transient thermal analysis. The element can also compensate for mass transport heat flow from a
constant velocity field. Since only one surface load can be applied on solid element SOLID70, shell
element type SHELL57 was also used to simulate heat lost through convection and radiation on the
surface. The heat input from the welding electrode was modeled by using heat flux as the input for
the heat transfer from the rod to the work piece.

Fig. 5 Illustration of Single-Pass Corner-Joint with Three Clamps on
Each Plate.

This heat flux is based on the welder setting and the efficiency of the arc. Table 3.1 shows the design
matrix of welding parameters used in the finite element simulation.

Table 1 Design Matrix of Welding Parameters Used in the Finite Element Simulation
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Study

Heat Input

Speed

Case of
1

Effect of Changed*

2.10mm/s

Heat
input
2

Effect of 1200

Changed

speed
Note: * low, medium, and high values were applied.
D. Model description and Mesh
A steel plate with radius of curvature 400. The length of arc traveled and the thickness of the
geometries are the same.

Table 2 Dimensions of corner joint Used in the Analyses.

Radius

of Arclength

curvature,r
400

(mm)
279.25

Width

Thickness

(mm)

(mm)

100

6

Angle

40

The meshes used for all models are gradually refined from fine to coarse, according to the expected
reduction in temperature gradient moving away from the heat source. A total of 1250 solid elements
and 500 shell elements were used in the models. Nodes and elements numbers were consistent for
all models.

Fig. 6 Finite Element Mesh of Three-Dimensional Curved Plates.
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E. Material Properties
Several different materials have been used in structures where welding is involved, with low carbon
steel being the most common. Table .1 shows the temperature dependent material properties used
for the heat transfer and transient elasto- plastic analysis. For simplicity, the deposited weld material
was also assumed to be, low carbon steel. Two sets of temperature dependent material properties
were needed in the analysis. The heat transfer analysis requires thermal conductivity, specific heat,
density (constant) and combined convection and radiation heat coefficient. On the other hand, the
modulus of elasticity, Poisson ratio, and coefficient of thermal expansion are required for elastoplastic analysis.
The modulus of elasticity is a measure of the stiffness of a material. A higher modulus material is
more likely to resist distortion. The amount of expansion or contraction a metal will undergo during a
heating or a cooling cycle depends on the coefficient of thermal expansion. Therefore, the possibility
of distortion will be larger in metals having a higher coefficient of thermal expansion because they are
expected to experience higher shrinkage during cooling of the weld metal and the adjacent metal.
Thermal conductivity gives a measure of the ease of heat flow through a material. A metal with low
thermal conductivity does not dissipate heat rapidly, and steep temperature gradients result. Hence,
the shrinkage effect in the weld and in the adjacent plate increases.

Table 3 Temperature-Dependent Material Properties for Both Steel Plate and Weld.
Temperatures

Modulus of

Poisson

Thermal

Thermal

Specific

(Celsius)

Elasticity

Ratio

Ex. Coef.

Conductivity

Heat

(10-6/oc)

(w/m ok)

(j/kg ok)

(MPa)
0

341

0.2786

10

51.9

450

100

349

0.3095

11

51.1

499.2

300

440

0.331

12

46.1

565.5

450

460

0.338

13

41.05

630.5

550

410

0.3575

14

37.5

705.5

600
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330
0.3738
14
35.6
773.3

720

58.8

0.3738

14

30.64

1080.4

800

58.8

0.4238

14

26

931

1450

1.29

0.4738

15

29.45

437.93

1510

1.0

0.499

15

29.7

400

1580

.001

0.499

15

29.7

735.25

5000

.001

0.499

15.5

42.2

400

IV. RESULTS OF WELDING SIMULATION
A. Transient Analysis
The result of the heat transfer analysis is the time dependent temperature distribution at each node of
the element. The temperature distribution at various locations of vertical and horizontal base plate.
Notice that the legends (i.e. “V-19.03, etc.) of both graphs represent the distances from the weld
line. The graphs show that the temperature distributions on vertical and horizontal plates are almost
identical although the geometry is not symmetric.

Fig. 7 Temperature Distribution in the Vertical

Plate
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B. Thermo-Mechanical Analysis
The residual stress and plastic deformation were obtained after the model cooled down to room
temperature. The displacements, stresses, and strains distributions. The maximum value could be
found in the red region.

Fig. 8 USUM Contour.

Fig. 9 Von Mises Stress Contour.

IV. CONCLUSION
After completed this work, several conclusion can be drawn from the results of this:
I) A complex welding process phenomena can be simulated using a commercial finite element
package, namely ANSYS®. A special feature of “birth and death” element has been used to
simulate the deposition of weld material.
II) Based on the simulation results, distortion or shrinkage of the weldment can be predicted
numerically. Thus, the experimental analysis, which might be costly, can be avoided.
III) Heat input, Welding speed, have a significant impact on the weld responses.
The conclusion that can be drawn from the simulation results are as follows:
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i) When the heat input increases, the responses such as displacements, stresses, and strains also
increase. An increase of heat input results in a significant increase in the Y-displacement, X-stress,
and X-elastic strain.
ii) On the other hand, the opposite response behaviour is observed when the welding speed
increases. An increase of the welding speed, for instance, results a decrease of Y-displacement, Xstress and, of X-elastic strain.
iii) The critical longitudinal cross section, which has largest residual stress and maximum
displacements are located about 5 mm away from the weld line.
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ABSTRACT
A wing is a type of fin with a surface that produces aerodynamic force for flight or
propulsion through the atmosphere, or through another gaseous or liquid fluid. As such,
wings have an airfoil shape, a streamlined cross-sectional shape producing lift. A wing's
aerodynamic quality is expressed as its lift-to-drag ratio. The lift a wing generates at a
given speed and angle of attack can be one to two orders of magnitude greater than the
total drag on the wing. A high lift-to-drag ratio requires a significantly smaller thrust to
propel the wings through the air at sufficient lift.The requirements for the aircraft wing
are High stiffness, High strength, High toughness and Low weight. In this thesis, an
aircraft wing is designed and modeled in 3D modeling software Pro/Engineer. The
materials used for aircraft wings are mostly metallic alloys. In this thesis, the materials
are replaced by composite materials Carbon Fiber and Aramid Fiber.Static analysis is
done to determine the stresses produced by applying loads. Vibration analysis is done on
the aircraft wing to determine the frequencies. CFD analysis is done on the wing to
determine the lift and drag forces by changing angle of attacks. The angle of attack taken
is 20 and 40. Analysis is done in Ansys.

I. INTRODUCTION
In the 1960s, ever larger aircraft were developed to carry passengers. As engine technology
improved, the jumbo jet was engineered and built. Still primarily aluminum with a semi monocoque
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fuselage, the sheer size of the airliners of the day initiated a search for lighter and stronger materials
from which to build them. The use of honeycomb constructed panels in Boeing’s airline series saved
weight while not compromising strength. Initially, aluminum core with aluminum or fiberglass skin
sandwich panels were used on wing panels, flight control surfaces, cabin floor boards, and other
applications.
A steady increase in the use of honeycomb and foam core sandwich components and a wide variety
of composite materials characterizes the state of aviation structures from the 1970s to the present.
Advanced techniques and material combinations have resulted in a gradual shift from aluminum to
carbon fiber and other strong, lightweight materials.
These new materials are engineered to meet specific performance requirements for various
components on the aircraft. Many airframe structures are made of more than 50 percent advanced
composites, with some airframes approaching 100 percent. The term “very light jet” (VLJ) has
come to describe a new generation of jet aircraft made almost entirely of advanced composite
materials. It is possible that non composite aluminum aircraft structures will become obsolete as did
the methods and materials of construction used by Cayley, Lilienthal, and the Wright Brothers.

II. GENERAL
An aircraft is a device that is used for, or is intended to be used for, flight in the air. Major categories
of aircraft are airplane, rotorcraft, glider, and lighter-than-air vehicles. Each of these may be divided
further by major distinguishing features of the aircraft, such as airships and balloons. Both are lighterthan-air aircraft but have differentiating features and are operated differently. The concentration of
this handbook is on the airframe of aircraft; specifically, the fuselage, booms, nacelles, cowlings,
fairings, airfoil surfaces, and landing gear. Also included are the various accessories and controls that
accompany these structures. Note that the rotors of a helicopter are considered part of the airframe
since they are actually rotating wings. By contrast, propellers and rotating airfoils of an engine on an
airplane are not considered part of the airframe. The most common aircraft is the fixed-wing aircraft.
As the name implies, the wings on this type of flying machine are attached to the fuselage and are not
intended to move independently in a fashion that results in the creation of lift. One, two, or three sets
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of wings have all been successfully utilized. Rotary-wing aircraft such as helicopters are also
widespread. This handbook discusses features and maintenance aspects common to both fixedwing
and rotary-wing categories of aircraft. Also, in certain cases, explanations focus on information
specific to only one or the other. Glider airframes are very similar to fixedwing aircraft. Unless
otherwise noted, maintenance practices described for fixed-wing aircraft also apply to gliders.
There are five major stresses to which all aircraft are subjected
• Tension
• Compression
• Torsion
• Shear
• Bending
Tension is the stress that resists a force that tends to pull something apart. The engine pulls the
aircraft forward, but air resistance tries to hold it back. The result is tension, which stretches the
aircraft. The tensile strength of a material is measured in pounds per square inch (psi) and is
calculated by dividing the load (in pounds) required to pull the material apart by its cross-sectional
area (in square inches). Compression is the stress that resists a crushing force. The compressive
strength of a material is also measured in psi. Compression is the stress that tends to shorten or
squeeze aircraft parts.

Torsion is the stress that produces twisting. While moving the aircraft forward, the engine also tends
to twist it to one side, but other aircraft components hold it on course. Thus, torsion is created. The
torsion strength of a material is its resistance to twisting or torque. Shear is the stress that resists the
force tending to cause one layer of a material to slide over an adjacent layer. Two riveted plates in
tension subject the rivets to a shearing force. Usually, the shearing strength of a material is either
equal to or less than its tensile or compressive strength. Aircraft parts, especially screws, bolts, and
rivets, are often subject to a shearing force. Bending stress is a combination of compression and
tension. The rod has been shortened (compressed) on the inside of the bend and stretched on the
outside of the bend.
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A single member of the structure may be subjected to a combination of stresses. In most cases, the
structural members are designed to carry end loads rather than side loads. They are designed to be
subjected to tension or compression rather than bending. Strength or resistance to the external loads
imposed during operation may be the principal requirement in certain structures. However, there are
numerous other characteristics in addition to designing to control the five major stresses that
engineers must consider. For example, cowling, fairings, and similar parts may not be subject to
significant loads requiring a high degree of strength. However, these parts must have streamlined
shapes to meet aerodynamic requirements, such as reducing drag or directing airflow.

Fixed-Wing Aircraft
Fuselage
The fuselage is the main structure or body of the fixed-wing aircraft. It provides space for cargo,
controls, accessories, passengers, and other equipment. In single-engine aircraft, the fuselage houses
the powerplant. In multiengine aircraft, the engines may be either in the fuselage, attached to the
fuselage, or suspended from the wing structure. There are two general types of fuselage
construction:
truss and monocoque.

Truss Type
A truss is a rigid framework made up of members, such as beams, struts, and bars to resist
deformation by applied loads. The truss-framed fuselage is generally covered with fabric. The trusstype fuselage frame is usually constructed of steel tubing welded together in such a manner that all
members of the truss can carry both tension and compression loads. In some aircraft, principally the
light, singleengine models, truss fuselage frames may be constructed of aluminum alloy and may be
riveted or bolted into one piece, with cross-bracing achieved by using solid rods or tubes.
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The design may be divided into two classes:
1. Monocoque
2. Semimonocoque

Different portions of the same fuselage may belong to either of the two classes, but most modern
aircraft are considered The true monocoque construction uses formers, frame assemblies, and
bulkheads to give shape to the fuselage. The heaviest of these structural members are located at
intervals to carry concentrated loads and at points where fittings are used to attach other units such
as wings, powerplants, and stabilizers. Since no other bracing members are present, the skin must
carry the primary stresses and keep the fuselage rigid. Thus, the biggest problem involved in
monocoque construction is maintaining enough strength while keeping the weight within allowable
limits.

Monocoque Type
The monocoque (single shell) fuselage relies largely on the strength of the skin or covering to carry
the primary loads.
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Semimonocoque Type
To overcome the strength/weight problem of monocoque construction, a modification called
semimonocoque construction was developed. It also consists of frame assemblies, bulkheads, and
formers as used in the monocoque design but, additionally, the skin is reinforced by longitudinal
members called longerons. Longerons usually extend across several frame members and help the
skin support primary bending loads. They are typically made of aluminum alloy either of a single
piece or a built-up construction. Stringers are also used in the semimonocoque fuselage. These
longitudinal members are typically more numerous and lighter in weight than the longerons. They
come in a variety of shapes and are usually made from single piece aluminum alloy extrusions or
formed aluminum. Stringers have some rigidity but are chiefly used for giving shape and for
attachment of the skin. Stringers and longerons together prevent tension and compression from
bending the fuselage.

Other bracing between the longerons and stringers can also be used. Often referred to as web
members, these additional must be noted that manufacturers use different nomenclature to describe
structural members. For example, there is often little difference between some rings, frames, and
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formers. One manufacturer may call the same type of brace a ring or a frame. Manufacturer
instructions and specifications for a specific aircraft are the best guides.

Pressurization
Many aircraft are pressurized. This means that air is pumped into the cabin after takeoff and a
difference in pressure between the air inside the cabin and the air outside the cabin is established.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
This differential is regulated and maintained. In this manner, enough oxygen is made available for
passengers to breathe normally and move around the cabin without special equipment at high
altitudes.
Pressurization causes significant stress on the fuselage structure and adds to the complexity of
design. In addition to withstanding the difference in pressure between the air inside and outside the
cabin, cycling from unpressurized to pressurized and back again each flight causes metal fatigue. To
deal with these impacts and the other stresses of flight, nearly all pressurized aircraft are
semimonocoque in design. Pressurized fuselage structures undergo extensive periodic inspections to
ensure that any damage is discovered and repaired. Repeated weakness or failure in an area of
structure may require that section of the fuselage be modified or redesigned.

III. WINGS

Wings are airfoils that, when moved rapidly through the air, create lift. They are built in many shapes
and sizes. Wing design can vary to provide certain desirable flight characteristics. Control at various
operating speeds, the amount of lift generated, balance, and stability all change as the shape of the
wing is altered. Both the leading edge and the trailing edge of the wing may be straight or curved, or
one edge may be straight and the other curved. One or both edges may be tapered so that the wing
is narrower at the tip than at the root where it joins the fuselage. The wing tip may be square,
rounded, or even pointed. shows a number of typical wing leading and trailing edge shapes. The
wings of an aircraft can be attached to the fuselage at the top, mid-fuselage, or at the bottom. They
may extend perpendicular to the horizontal plain of the fuselage or can angle up or down slightly.
This angle is known as the wing dihedral. The dihedral angle affects the lateral stability of the aircraft.
shows some common wing attach points and dihedral angle.
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Wing Structure
The wings of an aircraft are designed to lift it into the air. Their particular design for any given aircraft
depends on a number of factors, such as size, weight, use of the aircraft, desired speed in flight and
at landing, and desired rate of climb. The wings of aircraft are designated left and right,
corresponding to the left and right sides of the operator when seated in the cockpit. Often wings are
of full cantilever design. This means they are built so that no external bracing is needed. They are
supported internally by structural members assisted by the skin of the aircraft. Other aircraft wings
use external struts or wires to assist in supporting the wing and carrying the aerodynamic and landing
loads. Wing support cables and struts are generally made from steel. Many struts and their attach
fittings have fairings to reduce drag. Short, nearly vertical supports called jury struts are found on
struts that attach to the wings a great distance from the fuselage.

This serves to subdue strut movement and oscillation caused by the air flowing around the strut in
flight. Figure shows samples of wings using external bracing, also known as semicantilever wings.
Cantilever wings built with no external bracing are also shown. Aluminum is the most common
material from which to construct wings, but they can be wood covered with fabric, and occasionally
a magnesium alloy has been used. Moreover, modern aircraft are tending toward lighter and
stronger materials throughout the airframe and in wing construction. Wings made entirely of carbon
fiber or other composite materials exist, as well as wings made of a combination of materials for
maximum strength to weight performance.

The internal structures of most wings are made up of spars and stringers running spanwise and ribs
and formers or bulkheads running chordwise (leading edge to trailing edge). The spars are the
principle structural members of a wing. They support all distributed loads, as well as concentrated
weights such as the fuselage, landing gear, and engines. The skin, which is attached to the wing
structure, carries part of the loads imposed during flight. It also transfers the stresses
to the wing ribs. The ribs, in turn, transfer the loads to the wing spars.
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In general, wing construction is based on one of three fundamental designs:
1. Monospar
2. Multispar
3. Box beam

Modification of these basic designs may be adopted by various manufacturers. The monospar wing
incorporates only one main spanwise or longitudinal member in its construction. Ribs or bulkheads
supply the necessary contour or shape to the airfoil. Although the strict monospar wing is not
common, this type of design modified by the addition of false spars or light shear webs along the
trailing edge for support of control surfaces is sometimes used.
The multispar wing incorporates more than one main longitudinal member in its construction. To give
the wing contour, ribs or bulkheads are often included. The box beam type of wing construction
uses two main longitudinal members with connecting bulkheads to furnish additional strength and to
give contour to the wing.

[Figure] A corrugated sheet may be placed between the bulkheads and the smooth outer skin so
that the wing can better carry tension and compression loads. In some cases, heavy longitudinal
stiffeners are substituted for the corrugated sheets.
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A combination of corrugated sheets on the upper surface of the wing and stiffeners on the lower
surface is sometimes used. Air transport category aircraft often utilize box beam wing construction.
IV. AIRFOIL DESIGN
It has already been discussed in general terms the question of how an airplane wing can sustain flight
when the airplane is heavier than air. Perhaps the explanation can best be reduced to its most
elementary concept by stating that lift (flight) is simply the result of fluid flow (air) about an airfoil—
or in everyday language, the result of moving an airfoil (wing), by whatever means, through the air.
Since it is the airfoil which harnesses the force developed by its movement through the air, a
discussion and explanation of this structure will be presented.
Airfoil terminology
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Airfoil Nomenclature

Basic Steps in ANSYS:

Pre-Processing (Defining the Problem): The major steps in pre-processing are given below
 Define key points/lines/ areas/volumes.
 Define element type and material/geometric properties
 Mesh lines/ areas/volumes as required.

V. STRUCTURAL ANALYSIS OF WING
ARAMID FIBER
Save Pro-E Model as .iges format

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
→→Ansys → Workbench→ Select analysis system → static structural → double click
→→Select geometry → right click → import geometry → select browse →open part → ok
→→ select mesh on work bench → right click →edit

Double click on geometry → select MSBR → edit material →
Density

: 1.52 g/cc

young's modulus

:

passions ratio

:

4.83Mpa
0.36

Select mesh on left side part tree → right click → generate mesh →

Select static structural right click → insert → select pressure and displacement →
Select displacement → select required area → click on apply → put X,Y,Z component zero →
Select pressure → select required area → click on apply → enter pressure value 0.02 N/mm2 →
Select solution right click → solve →
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Solution right click → insert → deformation → total → Solution right click → insert → strain
→ equivant (von-mises) →
Solution right click → insert → stress → equivalentt (von-mises) →
Right click on deformation → evaluate all results
DEFORMATION

STRAIN

STRESS
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RESULTS TABLE
STRUCTURAL ANALYSIS
Deformation

Strain

Stress

Aramid fiber

527.66

0.0038335

185.13

Carbon Fiber

127.67

0.00091668

183.23

VI. VIBRATION ANALYSIS
Aramid fiber

Carbon fiber

Hz

mm

Hz

mm

3.6556

8.428

4.5161

7.8563

Mode 2

20.719

9.4287

25.608

9.453

Mode 3

23.049

15.828

27.693

17.384

Mode 1
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Mode 4

25.09

14.58

29.219

14.372

Mode 5

27.77

15.237

32.734

14.739

CFD ANALYSIS
Pressure

Velocity

Lift

Drag

At angle 2

2.03e+04

2.82e+02

128.07404

74.514945

At angle 4

2.04e+04

2.8e+02

244.14127

76.159145

VII. CONCLUSIONS
In this thesis, an aircraft wing is designed and modeled in 3D modeling software Pro/Engineer. The
materials used for aircraft wings are mostly metallic alloys. In this thesis, the materials are replaced
by composite materials Carbon Fiber and Aramid Fiber. The advantage of using composite
materials is their high strength to weight ratio.Static analysis is done on the wing by applying air
pressure for two materials. By observing the analysis results, the deformation and stress are
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less for Carbon Fiber than Aramid Fiber.Vibration analysis is done on the aircraft wing to determine
the frequencies. By observing the results, the frequencies are more for Carbon Fiber than Aramid
Fiber, so the vibrations are more when Carbon Fiber is used.By observing both the results, the
stress produced when Aramid fiber is used are slightly more than that of carbon fiber, but by
vibration analysis, Aramid fiber is better. So it can be concluded that using Aramid fiber is better and
also weight for Aramid fiber is less than that of carbon fiber.CFD analysis is done on the wing to
determine the lift and drag forces by changing angle of attacks. The angle of attack taken is 2 0 and
40. By observing the results, the drag force is less for 2 0 angle of attack. It is better if the drag force
is reduced. So it can be concluded that by decreasing the angle of attack, the drag force is reduced.
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OPTIMIZATION OF PROCESS PARAMETERS FOR SURFACE ROUGHNESS IN
CNC TURNING OF EN-36 MATERIAL USING TAGUCHI ROBUST DESIGN
METHODOLOGY
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ABSTRACT
The present paper outlines an experimental study to optimize the effects of selected cutting
parameters i.e. Cutting Speed, Feed rate, Depth of cut and type of tool, for Surface
Roughness of EN-36 steel alloy by employing Taguchi robust design methodology.
Taguchi orthogonal array is designed with three levels of turning parameters and
experiments are carried out using L 9 (34) orthogonal array. Taguchi method stresses the
importance of studying the response variation using the Analysis of Variance (ANOVA),
resulting the minimization of quality characteristic variation due to uncontrollable
parameter. The surface roughness is considered as the quality characteristic parameter in
the concept of “the smaller the better”. The surface roughness values measured from
experiment and their optimum value for surface roughness are calculated. Analysis of
Variance suggests that the selected cutting parameters are significant and Feed rate has
the most significant factor for the surface roughness.
Keywords- Cutting Speed, Feed rate, Depth of cut, Type of tool, Taguchi Robust
Design Methodology, EN-36 steel alloy, Surface roughness, Analysis of Variance
(ANOVA),etc.
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I. INTRODUCTION
The objective of the present work is to find out the set of optimum conditions for the
selected Turning process parameters in order to reduce surface roughness using
Taguchi Techniques. Taguchi method is used to determine the optimum cutting
parameters viz. cutting speed, feed rate, depth of cut and type of tool at three
different levels. The work piece material used is EN 36 steel alloy. Experiments are
carried out using L9 (34) orthogonal array. The output parameter is surface
roughness. Taguchi Robust design is an engineering methodology for improving
productivity during design and development so that high quality products can be
produced at low cost.

II. LITERATURE REVIEW
A thorough study of literature [1-4] suggests that the machining of EN-36 Steel Alloy is very
difficult, compared to other alloy materials. EN 36 is nickel- chromium high hardenability and heat
treated steel, generally available in the annealed condition with a maximum brinell hardness of 255
with high core strength, excellent toughness and fatigue resistance properties. Very few works have
been carried out in the machining of EN-36 steel alloy. The [5-8,10,12] study demonstrates
detailed study of the proposed optimization technique i.e. Taguchi Robust design methodology;
Hence the literature survey helped in proper selection of controlled parameters.
III. EXPERIMENTAL SETUP AND DESIGN
The work material selected in the present work is EN-36 steel alloy in the form of round bar. The
dimensions of the work piece selected are of Diameter 30mm and length 110mm. The turning
operations (facing) are carried out on CNC machine. The machining tests are conducted under the
different conditions of Cutting speed, Feed rate, Depth of cut and different types of tool using L9
(34) orthogonal array .
A. Specifications of CNC Turning Machine:
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The experiments are conducted at BRD ROCK DRILLS, Cherlapaly, Hyderabad and the machine
used is WASINO LJ-63m CNC TURNING MACHINE shown in Figure No.1.

Figure No. 1: CNC Turning Machine

Table No. 1: Specifications of CNC Machine

Clamping surface

420x180mm

Repeatability

+0.005mm

Positional accuracy

0.010mm

Coolant tank capacity 40 liters

B. Work piece Material

Power rating

415v

Spindle motor speed

3500rpm

X,Y and Z axis drive

6000rpm

Electrical motor

14p 3phase

Pump

4lpm

Pressure

70bar
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EN 36 is nickel- chromium high hardenability, case hardening (carburizing) steel, generally available
in the annealed condition with a maximum brinell hardness of 255. The composition of En 36 Alloy
is tabulated in the table no 2 and the corresponding alloy round bars of 30mm diameter and 110mm
length shown in figure no.2.

Table No. 2: Composition of EN-36 Steel Alloy
Element

Weight percentage
(%)

C

0.16

Mn

0.52

Si

0.31

S

0.040

P

0.040

Cr

1.05

Ni

3.62

Figure No. 2: EN36 Steel Alloy Specimens
C. Cutting Inserts
The cutting inserts used are TNMG carbide tools of KORLOY Company, which are
 UNCOATED tool with grade ST15 (shown in Fig. 4 )
 PVD coated (TiAlN) with grade PC 9030(shown in Fig. 5)
 CVD coated (CVD Al2O3 film MT-TiCN + TiC + Al2O3) with grade NC 3010 (shown in
Fig. 6)

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015

Figure No.3: Uncoated Carbide Tool Insert

Figure No.4: PVD Coated Carbide Tool Insert

Figure No.5: CVD Coated Carbide Tool Insert

D. Tool Holder
The specification of tool holder used for machining is BT30-ER16, side lock adapter system shown
in figure no.6.
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Figure No. 6: Tool Holder

E. Surface Roughness Tester:
Surface roughness measurement is measured using a portable surface roughness tester TR110. The
measurement of surface texture is done by Pick up Type Piezoelectric method. The parameter
evaluations are microprocessor based. The measurement results are displayed on an LCD screen.
The Tester is placed on the surface of the specimen and switched on. When the pickup is driven by
a driver is making a linear motion along the testing surface, the stylus which touches with the work
surface moves up and down along the work surface perpendicularly. Its motion is converted into
electric signal, which are amplified, filtered and transformed into digital signals through an Analogue
to Digital. The signals are then processed by CPU and Ra values displayed on the screen shown in
figure no. 7.

Figure No. 7: Surface Roughness Tester

IV. Design Of Experiments
The four control factors are cutting speed (A), feed rate (B), depth of cut(C) and types of tool (D)
selected with three levels and the corresponding orthogonal array are chosen with respect to its
degrees of freedom [4].
Table No. 3: Control Factors and Levels
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FAC
FEED
TOR SPEED
DEPTH
TYPE OF
(B)
S/
(A)
OF CUT TOOL
(mm/rev
LEV (m/min)
(C) (mm) (D)
)
ELS
Un1

60

0.2

0.5
Coated

2

80

0.3

1

PVD

3

100

0.4

2

CVD

Table No. 4: Experimental Design

COLUMN
EXPE

SPEED

FEED

DEPTH

RIME

(A)

(B)

OF CUT TOOL (D)

NT

(m/min)

(mm/rev) (C)

NUMB

TYPE OF

(mm)

ER

1

60

0.2

0.5

Un-Coated

2

60

0.3

1

PVD

3

60

0.4

2

CVD

4

80

0.2

0.5

CVD

5

80

0.3

2

Un-Coated

6

80

0.4

1

PVD

7

100

0.2

2

PVD

8

100

0.3

0.5

CVD

9

100

0.4

1

Un-Coated
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V. Data Collection
Steel bars of 30mm diaX110mm length are prepared for conducting the experiment. Using different
levels of the process parameters the specimens have been machined in CNC Machine accordingly,
as per the experimental design shown in table no.5. Then surface roughness is measured precisely
with the help of a portable surface roughness tester TR110. The results of the experiments have
been shown in table no 5.

Figure No. 8: Machining of Work Piece EN 36 Alloy
Table No 5: Experimental Data Related To Surface Roughness (R a)
EXP

SURFACE

S/N

NO.

ROUGHNESS(Ra)

RATI

TRAIL

TRAIL MEA

O

1

2

N

1

2.1

2.02

2.06

2

6.2773
-

2.5

2.56

2.53

3

8.0624
-

5.99

5.67

5.83

15.313
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4
1.38
1.12
1.25
-1.938
5

2.63

2.69

2.66

-8.497

6

3.04

3.19

3.115

-9.869

7

1.25

1.28

1.265

-2.041

8

-

9

2.60

2.61

2.605

8.3161

2.93

3.37

3.15

-9.966

VI. RESULTS AND DISCUSSIONS
Then surface roughness is measured precisely with the help of a portable surface roughness tester
TR110 and the results are tabulated in table no 6 for two trails. For each experiment the
corresponding S/N values are also tabulated. Optimization of surface roughness is carried out using
Taguchi method. Confirmatory test have also been conducted to validate optimal results.
Table No 6: Summary of S/N Ratios
Factor

Level

Level

Level 3

1

2

Speed(A)

-9.884

-6.768

-6.774

Feed(B)

-3.418

-8.291

-11.716

Depth of

-5.510

-9.299

-8.617

-8.246

-6.657

-8.522

Cut(C)
Type of Tool
(D)

A. Selection of Optimum Set of Conditions for Surface Roughness
The best condition for Spindle Speed factor is level 2 (80m/min), for Feed Rate is level 1
(0.2mm/rev), for Depth of Cut is level 1 (0.5mm) and Type of Tool is level 2 (PVD). Thus, the
optimum conditions chosen were: A2-B1-C1-D2.
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Table No 7: Optimum Set Of Control Factors
Facto

Speed(

rs/Lev A)
els

Feed(B)

Depth

Type of

(mm/rev)

of

Tool(D)

(m/min)

Cut(C)
(mm)

Optim 80

0.2

0.5

PVD

um
Value

B. Prediction of Process Average for Optimum Condition for surface Roughness
From table no. 7 the following calculations are done, for all the cases the predicted value is
calculated in the same procedure.
ηpredicted= Y+ (A2-Y) + (B1-Y) + (C1-Y) + (D2-Y)
= A2+B1+C1+D2-3Y
= [(-6.768) + (-3.418) + (-5.510) + (-6.657)] – [3X (-7.808)]
ηpredicted= 1.074
Therefore, the predicted average for optimum condition of surface roughness is 1.074.

C. Performing Verification Test for Surface Roughness
A confirmation test is performed with the obtained optimum cutting parameters (spindle speed
80m/min, feed rate 0.2mm/rev, depth of cut 0.5mm and PVD type of tool). The surface roughness
values are taken for two trials and the S/N ratio is calculated for this condition. The conformation
test and the predicted values are tabulated in the table no 8 & 9.the corresponding ANOVA table in
10 & 11.
Table No 8: Conformation Test Results
SURFACE ROUGHNESS(Ra)
VALUES

S/N
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1
2
Average
RATIO
1.58

1.745

1.665

0.946

Table No. 9: Comparison Of S/N Ratios
η predicted

1.074

η conformation

0.946

D. Effect of Cutting Parameters on Surface Roughness
From Figure No 9, it is observed that, the surface roughness is high at low cutting speed and
certainly decreasing from low cutting speed to moderate speed conditions, but from moderate to
high cutting speeds, the surface roughness remains constant.
From Figure No 10, it is observed that, the surface roughness is low at low Feed Rate conditions
and certainly increasing from low feed rate to moderate and from moderate to high feed rate, the
surface roughness increases.
From Figure No 11, it is observed that, the surface roughness is low at small depth of cut and
certainly increasing from small depth of cut to moderate depth of cut conditions, and from moderate
to high depth of cut, the surface roughness increases
From Figure No 12, it is observed that, the surface roughness is high when CVD tool is used and
roughness decreased when UNCOATED tool is used than to PVD tool, compared to CVD and
UNCOATED tool PVD coated tool has low surface roughness.

Figure
No. 9. Surface roughness V/s Cutting Speed
Feed Rate

Figure No. 10. Surface roughness V/s
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Figure No. 11. Surface roughness V/s Depth of Cut

Figure No. 12. Surface

roughness V/s type of tool
Table No. 10: Basic Analysis Of Variance
FD.O.
FACTOR

S.S

FM.S.S

F

RESUL
RATIO

RATIO

T
(TABLE

(DATA)
)
102.425

Significan

4

t

5.13023
3
SPEED

2

2.565

378.931

4.26

Significan

2

9.489

5

4.26

t

2

1.40041 55.9188

4.26

Significan

2

1.32405 1

4.26

t

18.9797
FEED
3
DEPTH OF CUT
2.80083
TYPE OF TOOL
3
52.8694

Significan

8

t

2.6481
ERROR

0.20035

St

29.5589

9

133.008
MEAN

1
1

ST

162.767

18

0.02504
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Table No. 11: Analysis Of Variance
D.O.
FACTOR

S.S

F-

SS1

M.S.S
F

RATIO
(DATA)
102.425

5.08014

2.565

4

6

2

9.489

378.931

18.9296

17.18

2

1.4004

5

5

64.04

2

1

55.9188

2.75074

9.30

2

1.3240

1

6

8.88

5

52.8694

2.59801

8

3

5.13023
SPEED

3

FEED

18.9797

DEPTH OF

3

CUT

2.80083

TYPE OF TOOL 3
2.6481
0.0250
ERROR

0.20035

9

0.60
4

St

29.5589
133.008

MEAN

1
1
162.767

ST

3

18

100%

The ANOVA calculation is performed for the results obtained i.e. Surface roughness values. The
calculations are done manually and compared with the Minitab Statistical Software version 16 and it
is verified. The model was checked at 95% confidence level for the adequacy. From the ANOVA
it is observed that all the factors selected (Cutting speed, Feed rate, Depth of cut and type of tool
conditions) are significant shown in Table No.10.
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VII. CONCLUSION
The objective of the present work is to find out the set of optimum parameters in order to reduce
surface roughness, using Taguchi’s techniques considering the Turning selected parameters for the
EN 36 Steel Alloy material.
Based on the results of the present experimentation the following conclusions can be drawn:



Analysis of Variance suggests that the selected process parameters are significant in which
the Feed rate has most significant factor for the surface roughness. Whereas, cutting speed,
Depth of Cut and Type of tool appears to have very little effect over roughness value. An
increment of Feed rate will result in better surface quality in terms of Surface roughness.



In the present experimentation the optimum speed obtained using Tauguchi Robust Design
Methodology is 80m/min. Similarly the results obtained for feed and depth of cut are
0.2mm/min and 0.5mm respectively. Hence it can be concluded that the parameters
obtained are valid and within the range of EN 36 machining standards.



The corresponding Type of tool is PVD coated.



The S/N ratio of predicted value and verification test values are valid when compared with
the optimum values. It is found that S/N ratio value of verification test is within the limits of
the predicted value and the objective of the work is full filled.
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ABSTRACT
Now a day, Web-based collaborations havebecome a key technology for a business. Such
technology spans the interactions between people and services across the world. Service
oriented system provides the services to help the various business processes. But it is limited to
provide flexible interaction model required for developing business. For a successful business,
human must be the part of the system. Mobile Social Network is network which allows mobile
users to discover and interact with existing and potential friends. A Trustworthy Service
Evaluation (TSE) system is a system that enables users to share service reviews in Service
oriented mobile social networks (S-MSNs). Each service provider should independently
maintain a TSE for itself that collects and stores users’ reviews about its services without

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
requiring any third trusted authority. In the S-MSNs, to establish the trust relationsbetween
the service providers and the users is particularly important. We consider an S-MSN
composed of static vendors and mobile users that interconnect opportunistically. Each vendor
is equipped with a wireless communication device that has a large storage space.In this we
extend the bTSE(basic TSE) to a Sybil-resisted TSE (SrTSE) which enable the detection of
two typical sybil attacks. In SrTSE if a user generates multiple reviews toward a vendor in a
predefined time slot with different pseudonyms, the real identity of that user will be revealed.
Hence a Trustworthy Service in Mobile Social Network is introduces so that users can access
services securely.After identifications with various grammars they are categorized in order
and trustworthy service evaluation system is enabled for the users to share their reviews of a
particular music sheet they are buying through their smart phones or tabs in service oriented
mobile social networks(S-MSN)without any third trusted party. Since there are no third
trusted parties there are many chances for Sybil attacks and other modification review attacks
which are to be avoided.

Keywords- Mobile social networks trust evaluation, Sybil attack, and distributed system.

I. INTRODUCTION
In the S-MSNs, service providers offer location based services to local users and attract the users by
various advertising approaches, for example, sending e-flyers to the nearby passengers via wireless
connections. With a higher reputation, a service provider is likely to be chosen by the users. However,
the S-MSNs are autonomous and distributed networks where no third trusted authority needed for
bootstrapping the trust relations. Therefore, for the users in theS-MSNs, enable the trust evaluation of
the service providers that is a challenging problem. Location-based services now emerge as an
imperative need of mobile users. It can be integrated into various types of networks to obtain promising
applications while their implementation has many outstandingand independent research issues.
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The explosion in web-based technology has led to increasing volume and complexity of knowledge,
which stimulates the proliferation of virtual learning communities (VLCs). VLCs are information
technology-based cyberspaces in which individuals and groups of geographically dispersed learners
accomplish their goals of e-learning. One of VLCs’ purposes is to encourage knowledge sharing so that
valuable knowledge embedded in the network can be effectively explored. Most of the learners
participate in VLCs with the expectations that they can acquire and share valuable knowledge to suit
their needs. The emergence of VLCs over the past decade has stimulated research interests by
academia and practitioners.
Trustworthy service evaluation [3] (TSE) system used for service provider or any third trusted authority
to receive of user feedback is called review. Mobile Social networks have provided the infrastructure
for a number of emerging applications in recent years, e.g., for the recommendation of service providers
or the recommendation of files as services. In these applications, trust is one of the most important
factors in decision making by a service consumer, requiring the evaluation of the trustworthiness of a
service provider along the social trust paths from a service consumer to the service provider. However,
there are usually many social trust paths between two participants who are unknown to one another. In
addition, some social information, such as social relationships between participants and the
recommendation roles of participants, has significant influence on trust evaluation but has been neglected
in existing studies of online social networks. Furthermore, it is a challenging problem to search the
optimal social trust path that can yield the most trustworthy evaluation result and satisfy a service
consumer’s trust evaluation criteria based on social information. Which allows Business professionals to
analyze customers’ conversations on social networking sites, and as a consequence, provides real-time
status updates about their products and services accordingly. In the above situations, trust is one of the
most important factors for participants’ decision making, requiring approaches and mechanisms for
evaluating the trustworthiness between participants who ;are unknown to each other. As an example, if
a social network consists of lots of buyers and sellers, it can be used by a buyer to find the most
trustworthy/reputable seller who sells the product preferred by the buyer. In social networks, each node
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represents a participant and each link between participants corresponds to the real-world interactions or
online interactions between them (e.g., A→ B and A → C in Fig. 1). One participant can give a trust
value to another based on the direct interactions between them. For example, a trust rating can be given
by a participant to another based on the quality of the movies recommended by the latter at FilmTrust3.
As each participant usually interacts with many other participants multiple trust path. For example, in
Fig. 1, A&M are indirectly linked by two paths, A → B → E → M and A → D → M. If a trust path
links two nonadjacent participants (i.e., there is no direct link between them), [6] the source participant
can evaluate the trustworthiness of the target one based on the trust information of the target on of the
trust based information.This process is called [5] trust propagation and the path with trust information
linking

Figure 1: A social network
The source participant and the target one is called a social trust path For example, in Fig. 1, if A is a
buyer and M is a seller, A can evaluate the trustworthiness of M using the social trust paths from A to
M. We refer to A as the source participant and M as the target participant. This paper describes a new
trace-based simulation technology that captures dependencies between social network messages
observed in full-system simulation of multithreaded applications.
Bruckman (2002) found that the learning potential of the Internet technology can come from peers and
elders. Jin (2002) provided a conceptual framework for the development of a prototype system of the
virtual community-based interactive learning environment. Wachter et al. (2000) pointed out that an
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enhanced learning environment is possible only if one goes beyond mere online course delivery and
creates a community of learners and other related resource groups. Wasko and Faraj (2005) found that
knowledge sharing has been a motivation for participation in virtual communities. In addition, many
web-based or agent-based models and software have been proposed to support interaction, discussion,
and collaboration in VLCs (Taurisson & Tchounikine, 2004; Zhang & Tanniru, 2005; Matusov, Hayes,
& Pluta, 2005; Avouris, et al., 2004). Prior studies have provided evidence that demonstrates the
importance of knowledge exchange in enhancing learningperformance. They also have called for the
attention of providing mechanisms to support knowledge sharing in VLC environments. However,
knowledge sharing in some VLCs has not lived up to expectations. Two barriers preventing efficient and
effective knowledge sharing are: (1) the difficulty in finding quality knowledge, and (2) the difficulty in
finding trustworthy learning collaborators to interact with. The objective and contribution of this research
is applying peer-to-peer (P2P) based social networks with trustmanagement mechanisms to overcome
the aforementioned barriers. In order to help learners find quality content and trustworthy collaborators,
we provide peer-ranking mechanisms and classify peers based on their content’s quality. We have
enhanced the typical keyword search with a keyword thesaurus search and a semantic search to
improve the performance of content discovery. We have also enhanced conventional online group
discussions by finding trustworthy collaborators who are more willing to share.To their friends and
families [Haythornthwaite 2005]. The phenomenal growth of social network users in recent times has
not gone unnoticed. Governments and enterprises have started exploiting the potential use of social
networks as platforms for delivering and improving their services [Jaeger et al. 2007; Zappen et al.
2008]. However, there have been reports in the media of many incidents of breaching privacy of
individuals through social networks [Gross and Acquits 2005]. Given the open nature of Web-based
social networks and their current level of popularity, users are increasingly concerned about privacy, an
important consideration for them. In order to balance the open nature of social networks and safeguard
the privacy concerns of users, it is important to build trust communities, which we define as communities
that create an environment where members can share theirs thoughts, opinions, and experiences in an
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open and honest way without concerns about privacy and fear of being judged. These communities are
built on authenticity, open sharing, like-mindedness and mutual respect. We contend that social trust
provides an ideal foundation for building trust communities. Therefore, trust becomes an important
aspect of social networks and online communities. Trust has been studied in many disciplines including
sociology [Helbing 1994; Mollering 2002; Molm et al. 2000], psychology [Rotter 1967; Cook et al.
2005], economics [Granovetter 1985; Huang 2007], and computer science [Maheswaran et al. 2007;
Hughes et al. 2005]. Each of these disciplines has defined and considered trust from different
perspectives, and their definitions may not be directly applicable to social networks. In general, trust is a
measure of confidence that an entity or entities will behave in an expected manner. In this article, we
review the definitions and measurements of trust from the prism of different disciplines, with a focus on
social networks. The most important asset of any society or a social network is its social capital
[Nahapiet and Ghoshal 1998; Moibus and Quoc-Anh 2004]. We consider the richness of the
interactions between members in the social network as its social capital. In the context of social
networks, trust is derived from social capital, which we call social trust.

II. RELATED WORK
Mobile social networks extend social networks in the by allowing mobile users to discover and interact
with existing and potential friends. Despite their promise to enable exciting applications, serious security
and privacy concerns have hindered wide adoption of these networks [1].
An important capability offered by mobile social networks is that to allow mobile users to discover and
interact with friends. Suppose you are waiting for your flight in an airport and your mobile phone
discovers your friend’s friend is in the next aisle and you can talk with face-to-face. Or you visit a new
place and your mobile phone finds someone in your vicinity shares similar attributes as you so that you
can interact with. Suppose you are waiting for your flight in an airport and your mobile phone discovers
your friend’s friend is in the next aisle and you can talk with face-to-face. Or you visit a new place and
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your mobile phone finds someone in your vicinity shares similar attributes as you so that you can interact
with.
One way to address the privacy and security issues is to take advantage of a trusted central server,
which collects information from individual users, computes and disseminates the proximity results on
demand. Server-basedsolution is not suitable for mobile social networks for the following reasons. First,
users in a mobile social network may not have direct access to a computer or the Internet.
For vehicle user’s privacy preservation to improve key update efficiency of location based services
(LBSs) in vehicular ad -hoc networks (VANETs), we propose a dynamic privacy-preserving key
management scheme, called DIKE. We divide session into several time slots so t each time slot holds a
different key, when no vehicle user departs from the service session. In this also integrate a novel
dynamic threshold technique in traditional V-2-V and V-2-I communications to achieve session key’s
backward-secrecy. Performance evaluations for extensive simulations demonstrate the efficiency and
effectiveness of the proposed DIKE scheme for low key update delay and fast key update ratio.
In this paper, we achieve vehicle user’s privacy Preservation and to improve the key update efficiency.
In this a Dynamic privacy-preserving Key management scheme, called DIKE, for the LBSs in
VANETs. With this scheme, each user can use a pseudo-id to conceal its real identity during a service
session. First, introduce a privacy-preserving authentication (PPA) mechanism, which can derive from
an efficient group Signature. However, each vehicle user can hold multiple pseudonyms; so cannot
prevent a compromised but unrevoked vehicle user to do double registration in the same session. That’s
why we divide a session into several time slots, and each time slot can hold a different session key.
When no vehicle departs from the service session, each joined user use forward-secrecy technique to
autonomously update new session key to reduce key update delay. To achieve backward-secrecy, we
integrate a novel dynamic threshold technique in traditional V-2-V and V-2-I communications.
The Sybil attack was first introduced by Douceur in the context of peer-to-peer networks. In this, we
investigate the Sybil attack, which is a harmful attack in sensor networks. In Sybil attack, a malicious
node behaves like it was a larger number of nodes, like by impersonating other nodes or simply by
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claiming false identities. We propose novel techniques to defend against Sybil attack, and analyze their
effectiveness properly. In this paper, we examine how the Sybil attack can used to attack several
protocols in wireless sensor network. So first consider attacks on distributed storage an algorithm,
similar to the Douceur describes in the peer-to-peer environment.
To defend the Sybil attack, we can value that each node identity is an identity presented by the
corresponding physical node. There are two types to validate an identity we define the Sybil attack and
establish taxonomy of that attack by distinguishing different attack types. The definition and taxonomy
are important in understanding and analyzing the threat that defenses of Sybil attack. We present several
novel methods by which a node can be verified whether other identities are Sybil identities.

Fig. 2. Example of Sybil attack.
A Sybil attack is like computer hacker attack on a peer-to-peer (P2P) network. It is named by the
novel Sybil, which recounts medical treatment of a woman with extreme dissociative identity disorder.
The attack target only reputation system of the P2P program and also allows the hacker to have an
unfair advantage in influencing the reputation and the score of files stored on the P2P network. Several
factors determine that how a Sybil attack can be equally affects the reputation system and how easy it is
to make an entity; finally whether the program accepts non-trusted entities and their input. Validating
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accounts can be the best way for administrators to prevent these kinds of attacks, but this sacrifices the
anonymity of users.

III. MOTIVATION
In this paper, we proposed trace – based simulation technique for TSE. TSE system is taken more time
for message sending and receiving by user and vendor. That system provide secret key for verification
both time ask verification no then process start in proposed [4] system used trace based simulation
technique. Time taken is less than according to the existing system. A number of messages can be
passing frequently.The [10] dependency information is stored along with packet data in the network
trace. By enforcing the ordering constraints in a network simulator, the proposed technique can greatly
increase the fidelity of trace driven evaluation with little impact on simulation speed. . Trace based
simulation works on two component one that executes action and stores the result and another which
reads the log files to trace and interpolates then to new scenario. In the case of large computer design
the execution takes place on a small number of nodes and trace are left in log file .In propose system
used trace- based simulation technique for increase the work fast. Some important point related to
motivation.
 In this project proposed trace based simulation to enable user to share service review in service
oriented mobile social network.
 Trace based simulation refers to system simulation performed by looking at trace of program
execution or system component access with purposed of performance prediction.
 Trace based simulation works on two component one that executes action and stores the result
and another which reads the log files to trace and interpolates then to new scenario.
 In the case of large computer design the execution takes place on a small number of nodes and
trace are left in log file.
In this section, we evaluate the performance of the bTSE through trace-based custom simulations. We
choose to compare the bTSE with a NCP (non-cooperative) system, where each user directly submits
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its review to the vendor without any synchronization constraint (use of tokens). We use the following
performance metrics
 SR. It is defined as the ratio of the number of successfully submitted reviews to the total number
of generated reviews in the network.
 SD. It is defined as the average duration between the time when a review is generated and the
time when it is successfully received by the vendor.
Location-based services recently emerge as an imperative need of mobile users. It can be integrated
into various types of networks to obtain promising applications while their implementation has many
outstanding and independent research issues, such as content delivery [13], service discovery [14],
security, and privacy problems [15]. Trust evaluation of service providers is a key component to the
success of location-based services in a distributed and autonomous network. Location-based services
require a unique and efficient way to impress the local users and earn their trust so that the service
providers can obtain profits. Rajan and Hosamani used an extra monitor deployed at the untrusted
vendor’s site to guarantee the integrity of the evaluation results. Wang and Li [10] proposed a twodimensional trust rating aggregation approach to enable a small set of trust vectors to represent a large
set of trust ratings. Ayden and Fekri approached the trust management as an inference problem and
proposed a belief propagation algorithm to efficiently compute the marginal probability distribution
functions representing reputation values. Dasand Islam introduced a dynamic trust computation model to
cope with the strategically altering behavior of malicious agents. In this paper, we enable mobile users to
submit their reviews to a system maintained by the local vendor, where the reviews represent the
evaluation results toward the services of the vendor. We consider the malicious behaviors by the vendor
and the users including the review attacks and the Sybil attacks. Instead of using an extra monitor device
on the vendor’s site, we explore user cooperation efforts and make use of efficient cryptography-based
techniques to increase SR, reduce SD, and mitigate the effect of the malicious behaviors.

IV. PROPOSED PRINCIPLES
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In the proposed system, we are requiring service providers that will maintain the TSE by themselves. In
this, we consider the users that participate in the TSE in a cooperative manner. So we are going to study
possible malicious behaviors that are conducted by the service providers and users. Due to the
proposed system, there are advantages that offer the user of the services, it identifies three unique
review attacks, i.e., review link ability attack, review rejection attack, and review modification attack in
the bTSE each user should firstly register in the social network and then they can use the services
provided by the service provider. Similarly each service provider should also provide their credentials to
register in a social network. After using the services the user should also provide reviews for every
service. So that the users who wanted to use that services should get the idea about that service.

Fig .3. Identity confidentiality in MSNs.
As the system is trustworthy so each service provider and user should provide valid credentials. The
system uses the Ranking technique for making the ranking easy. Using the TSE, service providers learn
that the service experiences of the users and that are able to improve their service strategy in time. The
collected reviews can then make available to the public, which are enhances service advertising and
helpful the users in making wise service selections. They are important tools for service providers who
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target the global market. In this, we move the TSE into the S-MSN settings. Each user should firstly
register in the social network and then they can use the services provided by the service provider.
Similarly each service provider should also provide their credentials to register in a social network. We
develop security mechanisms for the TSE to deal with the attacks that are arise during mobile social
network. The basic TSE (bTSE) is enables users to distribute and cooperatively should submit their
reviews in an integrated chain form by using hierarchical and aggregate signature techniques. It restricts
the service providers to reject, modify, or delete the reviews. Thus, the integrity and authenticity of
reviews are improved. Further, we extend the bTSE to a Sybil-resisted TSE (SrTSE) to enable the
detection of two types of Sybil attacks. In the SrTSE, if a user generates multiple reviews toward a
vendor in a time slot with different pseudonyms, the real identity of the user will be revealed. Through
security analysis and numerical results, we show that the bTSE and the SrTSE effectively resist the
service review attacks and the SrTSE additionally detects the Sybil attacks in an efficient
manner.Through performance evaluation, we show that the bTSE achieves better performance in terms
of submissionrate and delay than a service review system that does not adopt user cooperation. First,
users in a mobile social network cannot have direct Access to service providers or any third trusted
authority to receive user feedback that is service reviews or simply reviews, such as compliments and
complaints about their services or products.
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V. RESULTS
To understand complete process of this technique first we add the user details i.e., ID’s and create the
group which has the both other vendors and the users. In the view of the one vendor other vendor who
is in his group will be as a user vice versa.
Input: - provide services and send the acknowledgment token to the group members.

These can be seen in the users and vendors view services page. Before sending the review to particular
vendor user need to select the type of user he is? The users can check the review of other users review
and his reviews towards the different vendors in his local repository.

Output: - If the user is not malicious users the review will be updated in the vendors TPList. If the user
is malicious user the Sybil attack will be activated and the vendor can easily find out the malicious users
Id who send the bad reviews in his srTSE page.
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1. Under no review rejection attacks: - We ﬁrst study the system performance in relation with SR
(Submission Review). When SR goes up, the number of users who enter the service range and thus
generate reviews increases. Recall that each user has a transmission range much smaller than SR. In the
non-cooperative system, users have to move close enough to the vendor in order to submit their
reviews. Hence, the system shows a decreasing submission rate and increasing submission delay with
SR. We then look at how TN (Token Number) impacts the system performance. Intuitively, when TN
goes up, users have increased opportunity to submitreviews, leading to raised system performance. We
observe an arguable phenomenon: submission rate and delay both stabilize after TN is beyond certain
value. When there are more tokens circulating in the network, initially users can easily get tokens and
submit their reviews. Recall that users no longer participate in the review system once their reviews are
submitted to the vendor or forwarded to others. Over time, the network of participating users becomes
sparse and sparse, and these users have less and less chance to receive a token due to decreased
network density.
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2. Under review rejection attacks: - The performance comparison of Trace based technique and the
non-cooperative system when the vendor launches review rejection attacks. We observe that the noncooperative system has a > 25% performance drop in submission rate. Indeed, it is not equipped with
any security mechanism against the attacks and suffers performance degradation. Submission delay does
not shown any noticeable change since only direct submission is engaged in the non-cooperative system
and only successfully submitted reviews are considered during delay calculation. Compared with the
case of no review rejection attacks, trace based technique only has slightly reduced (< 10% smaller)
submission rate and nearly unchanged submission delay thanks to the user cooperation and review
aggregation mechanisms. It is worth noting that trace based technique achieves signiﬁcantly higher
submission rate than the non-Cooperative system, up to 100%. These simulation results indicate that
trace based technique is able to effectively resist review rejection attacks.
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VI.CONCLUSION
In this paper, we proposed a TSE system for S-MSNs. The system uses hierarchical signature and
aggregate signature techniques to transform independent reviews into structured review chains. This
transformation includes distributed user cooperation, which improves review integrity and significantly
reduces vendors’ modification capability. We have presentedthree review attacks which shows that the
bTSE can effectively resist review attacks without relying on a third trusted authority. Construction of
pseudonyms and the secret keys in the bTSE, and obtained a SrTSE system.
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ABSTRACT
One of the most significant current discussions in the Cloud Computing provisioning is the
Service Level Agreement and its application in ensuring the supplied cloud computing
services. The way of providing distributed services has been redefined as a consequence of
using cloud computing which in turn has introduced new challenges to both providers and
consumers. Measuring the quality of cloud computing provision from the consumer’s point of
view is important in order to ensure that the service conforms to the level specified in the
agreement; this is usually referred to as Quality of Experience. This paper aims at supporting
research in this area by providing a survey of the state of the art of QoS modeling approaches
suitable for cloud systems. We also review and classify their early application to some
decision-making problems arising in cloud QoS management.
Keywords – quality of services ;Cloud computing; Modeling; Qos management.
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I. INTRODUCTION
Cloud computing has grown in popularity in recent years thanks to technical and economical benefits of
the on demand capacity management model [1]. Many cloud operators are now active on the market,
providing a rich offering, including Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS),
and Software-as-a-Service(SaaS) solutions [2]. The cloud technology stack has alsobecome
mainstream in enterprise data centers, where private and hybrid cloud architectures are increasingly
adopted.
Even though the cloud has greatly simplified the capacity provisioning process, it poses several novel
challenge sin the area of Quality-of-Service (QoS) management. QoS denotes the levels of
performance, reliability, and availability offered by an application and by the platform or infrastructure
that hosts it a. QoS is fundamental for cloud users, who expect providers to deliver the advertised
quality characteristics, and for cloud providers, who need tofind the right tradeoffs between QoS levels
and operational costs. However, finding optimal tradeoff is a difficult decision problem, often
exacerbated by the presence of service level agreements (SLAs) specifying QoS targets and
economical penalties associated to SLA violations [3].
Advances in networking, storage and processing technologies have given us software that is mindboggling in size and complexity of structure. The combination of development, configuration and
management complexity has resulted in software fragility and increased interest in autonomic
software[1]. In the wake of organizational change, economic downturn and a demand for tightening the
belt on IT costs, there is a trend toward moving large applications to the cloud. Organizations such as
IBM [2] and Gartner[3] advocate cloud computing as a potential cost-saver as well as provider of
higher service quality. Clouds, as made available by the major players like Amazon, Google and3Tera,
use the Software-As-A-Service or Infrastructure-As-A-Service model. This means that payment for the
services of the cloud are made on the basis of cpu-hours used as well as storage used [4], which is
more economical than purchasing processors and storage devices. However cloud providers make no
guarantees about the Quality of Service attributes being provided by them. We envisage that Quality
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Attributes like performance, security, availability, reliability will be important parameters that
organizations would want to monitor and optimize. It is in this context, that self-optimization of
applications distributed in the cloud, becomes important.
Usually, applications in the cloud are of the following types:
1) Web-applications that cater to diverse users across the internet and demand fast response times.
2) Enterprise applications that cater to different business units across the world and require large
amounts of secure, reliable data transfer and high availability(99.999%).
3) Scientific applications that need raw cpu, or enterprises that perform batch processing
The third type of application has the natural advantage of ‘cost associatively’ offered by the cloud [5].
The first two types of applications represent a slice of systems that we depend on in our daily life; these
need to be dependable and long-lived. By dependable, we refer to qualities like reliability, availability,
and other non-functional requirements which need to be provided, maintained, evolved and monitored
at runtime. These requirements often evolve in response to changes in users’ needs, services, and the
runtime environment.
Consequently, this will necessitate dynamic change, evolution, and self-optimization of applications
hosted in the cloud with respect to the said requirements. Needless to say, evolution and selfoptimization needs to be constrained by cost, available resources, and any other operational constraints
specific to the cloud.
The applicability of current research on self-managing architectures to the cloud is doubtful. This is
because these approaches assume that the system is a closed-loop and self management is done via a
centralized component. As we will discuss in the section on Related Work, the environment of the cloud
is sufficiently different (no control over physical topology, for instance), for centralized control and
closed looptype feedback to be inapplicable. The contribution of this paper is as follows: we highlight
existing work on self managing architectures and discusses their inapplicability to the case of the cloud.
We turn to a motivating example to discuss the need for self-optimization in the cloud. We argue that
Service Level Agreements (SLA) can assist the problem of self-optimization in the cloud. We introduce
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the idea of an application changing/optimizing its architecture by means of modifying its components and
connectors, through the use of composable web-services, that automatically negotiate their cost versus
feature offering via SLAs. We propose to use the emergent effect of simple self-optimizations at lower
levels (feature level) to achieve a higher level optimization(application-wide) in the cloud. We model the
simple self optimizations as solutions to the El Farol Bar problem.

II. MOTIVATING EXAMPLE
We motivate the need for research in self-managing architecture of cloud-based applications by the
following example:
Consider a new social networking site (myChaseBook),much like Facebook, but in addition to the Web
it also incorporates new media like cellphones and online radio. MyChaseBook offers the following
innovative services:
• Track friends geographically via cellphone, overlaid ona city map.
• Tagging of streaming radio.
• Recommend radio snippets to friends who can then choose to listen via cellphone and buy them from
online stores.
• Cellphone-based access to photos, music tracks, friends and their recommendations based on the
location of the user.
Suppose that myChaseBook becomes wildly popular and the creators of myChaseBook decide to
move their site onto the Cloud. Their principal requirements are:
• Scalability: Cloud providers charge for their service on the basis of cpu-hours used, storage and
bandwidth usage. Since my Chase Book is a startup and does not have too much cash in hand, in
addition to scaling up, the application should also scale down in times of low demand.
• Availability: Users are turned off if the service is not available due to frequent over-loading.
MyChaseBook should be resilient in times of increased traffic and always be available.
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• QoS: myChaseBook provides a lot of its services by composing several other web-services, that are
created and controlled by third-parties. If these web-services fail to provide proper performance, then
myChase-Book’s reputation plummets. Hence, myChaseBookwould like QoS from these web-services
to be guaranteed via Service Level Agreements (SLA)
• Cost: The cost of using other web-services could fluctuate depending on demand and supply.
MyChaseBook should be able to automatically switch to a lower cost web-service, as long as it meets
other requirements.
Using web-services in a composable manner to provide functionality is a typical instantiation of ServiceOriented Architecture.
Using SOA, myChaseBook should be able to dynamically evolve its architecture by modifying the webservices to which it connects. When organizational priorities change, and myChaseBook wants to
optimize on dependability (say),it could search for a web-service that offers an SLA with high
dependability and use that web-service instead of the high performance web-service that it is currently
using. However, decisions like changing focus from one Quality Attribute to another (performance to
dependability) will probably not be optimal for the entire myChaseBook application.
Each feature might want to optimize for a different Quality Attribute. For example, features like tagging
of streaming radio and tracking of friends via cellphone might want to optimize for performance, while
features like purchase of music tracks via cellphone might want to optimize for security. Further, all of
these optimizations would have cost as a constraint as well. In this context, it is easy to see how different
parts of an application might want to optimize differently, each realizing different tradeoffs.

Layered Queuing Networks. Layered queuing networks(LQNs) are an extension of queuing networks
to describe layered software architectures. An LQN model of an application can be built automatically
from software engineering models expressed using formalisms such as UMLor Palladio Component
Models (PCM) [57]. Compared to ordinary queuing networks, LQNs provide the ability to describe
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dependencies arising in a complex workflow of requests and the layering among hardware andsoftware
resources that process them. Several evaluation techniques exist for LQNs [58-61].
LQNs have been applied to cloud systems in [62], where the authors explored the impact of the
network latency on the system response time for different system deployments. LQNs are here useful to
handle the complexity of geo-distributed applications that include both transactional and streaming
workloads.
Jung et al. [63] uses an LQN model to predict the performance of the RuBis benchmark application,
which is then used as the basis of an optimization algorithm that aims at determining the best replication
levels and placement of the application components. While this work is not specific to the cloud, it
illustrates the application of LQNs to multi-tier applications that are commonly deployed in such
environments.
Bacigalupo et al. [64] investigates a prediction-based cloud resource allocation and management
algorithm. LQNs are used to predict the performance of an enterprise application deployed on the
cloud with strict SLA requirements based on historical data. The authors also provide a discussion
about the pros and cons of LQN identifying a number of key limitations for their practical use in cloud
systems. These include, among others, difficulties in modeling caching, lack of methods to compute
percentiles of response times, tradeoff between accuracy and speed. Since then, evaluation techniques
for LQN stat allow the computation of response time percentiles have been presented [61].
Hybrid models. Queuing models are also used together with machine learning techniques to achieve the
benefits of both approaches. Queuing models use the knowledge of the system topology and
infrastructure to provide accurate performance predictions. However, a violation of the model
assumptions, such as an unforeseen change in the topology, can invalidate the model predictions.
Machine learning algorithms, instead, are more robust with respect to dynamic changes of the system.
The drawback is that they adopt a black-box approach, ignoring relevant knowledge of the system that
could provide valuable insights into its performance.
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Desnoyers et al. [43] studies the relations between workload and resource consumption for cloud web
applications. Queueing theory is used to model different components of the system and data mining and
machine learning approaches ensure dynamic adaptation of the model to work under system
fluctuations. The proposed approach is shown to achieve high accuracy for predicting workload and
resource usages.
Thereska et al. [65] proposes a robust performance model architecture focusing on analyzing
performance anomalies and localizing the potential source of the discrepancies. The performance
models are based on queuing-network models abstracted from the system and enhanced by machine
learning algorithms to correlate system workload attributes with performance attributes.
A queuing network approach is taken in [66] to provision resources for data-center applications. As the
workload mix is observed to fluctuate over time, the queuing model is enhanced with a clustering
algorithm that determines the workload mix. The approach is shown to reduce SLA violations due to
under-provisioning in applications subject to to non-stationary workloads.

III. RELATED WORK
This section reviews previous work related to the use of metrics and Key Performance Indicators (KPI)
to measure the
quality of cloud computing services. The review is divided into number of sections. We first review
research related to general KPIs and then we focus on to QoS and QoE specific metrics.

A. Quality Models
Quality models have been in use to measure quality of aservice for sometimes well before the inception
of the cloud environments. In 1988 Parasuraman, et. al. [9] presented SERVQUAL as a quality model
to measure the quality of traditional services to enable the retail businesses evaluate users’ perceptions
of the services. This model defined five quality dimensions which are: reliability, assurance,
responsiveness, tangibles, and empathy. More recently, such models started to be used for measuring
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QoS in the cloud. For example, Zheng, et el [10] proposed Cloud Qual which is a quality model
specified for cloud services, the model handled six dimensions which are: usability, availability, reliability,
responsiveness, security, and elasticity. In this model usability considered as subjective metric, whereas
the others were objective. Although this research submitted a quality model, however this model
considered for cloud storage service whereas our system will consider the SaaS. Quality models
have begun to take different forms and methods to measure the users’ perception of the cloud services.
Some are known as KPIs while others are referred to as QoS parameters or QoE metrics. The
following sections describe the use of some of these.
B. KPIs in cloud computing
Many researchers have been submitted to define measurements for the KPIs in cloud environment. In
terms of measuring the parameters of SLA in cloud computing, many efforts have been made. Several
studies have produced measurements of SLA metrics with respect to QoS [10-17],most of the
researches concentrated on measuring the performance of cloud computing through measuring
parameters such as availability, reliability, scalability, response time, learn ability and easiness.
In terms of measuring availability, many researchers used a brief formula for the measurement of
availability like [11-13] ,while those researches proposed using availability in IaaS, [14]handled this
metric in PaaS.
The reliability has been addressed by [11, 13]. While [13] submitted a framework to rank the services
in cloud computing taking into consideration the QoS attributes, the researchers dealt with IaaS
environment. On the other hand, the a work in[11] suggested a technique to measure the quality of the
services in the cloud. The work used SMI Cloud framework that calculates the Service Measurement
Index (SMI) through measuring the quality of services.
Defining a formula to measure the elasticity was studied by many researchers. Surveys such that [15,
16] studied this parameter in the IaaS environment, [15] submitted a method to measure the elasticity of
IaaS in cloud computing, the definition of elasticity derived from the definition of elasticity used in
physics, [16] Presented a method to determine the value of the elasticity, they set a measure that reflects
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the financial penalty for a specific consumer. As a complementary to their work, researchers in [17]
proposed many metrics to measure the elasticity in the PaaS.
Scalability studied in [11] in the IaaS environment, while [18]concentrated on the SaaS through
proposing a metric to tests capability of SaaS applications in the cloud computing. Several attempts
have been made to define a metric for the response time in cloud computing. For example [11,
13]submitted their studies in IaaS, while [14] submitted a framework to measure the performance in
PaaS application staking into consideration the response time and [19] measured the response time in
cloud gaming which considered as SaaS application.
Both learn ability and Easiness as measurements for the usability were studied by [13] , these metrics
were defined for the case of IaaS. It is obvious that most of these parameters defined in the previous
surveys were considered for IaaS, so an attention should be paid to use these metrics in PaaS or SaaS
environment.

C. Measuring QoE in Networks
Two basic methods are available to measure the QoE in net works. The first one is the subjective test,
which is implemented by real users as a test panel. However, this test is deemed time-consuming and
expensive, as it requires a large number of people to conduct the test and get the result, as well as the
different views of users which affect the accuracy of there sult. The second test is the objective test,
which is performed using some measurements and comparison techniques through predicting the user
perception based on the properties of the reference and the outcome; however this method does not
consider the user perspective. As an example of an objective test is the Perceptual Evaluation of Speech
Quality (PESQ)standard which is used to quantify the voice quality in the Voice Over IP [8, 21].

IV. A NEW QOE METRIC FOR SAAS IN CLOUD COMPUTING
A. A case study
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A specific case study is used as a platform for applying the metric; the case study involves the use of a
network simulator to be provided to users as a SaaS as shown in Fig. 1. The case study is used to
derive a number of KPIs based on the requirements of the users.
In the proposed case study, the simulator engine will be hosted in the cloud, while students on the lab
will get access to that engine through a user interface on each user’s PC. Simulation jobs developed by
the users (in the lab) will be submitted to the cloud and serviced by the software on the cloud, as a SaaS
model. When simulations finish, results will be returned back to users.In our system the proposed metric
will be used to make sure that users receive an appropriate service in accordance to their needs.

Fig1. The proposed case study
B. The proposed metric
This section presents the main proposed KPIs a new system for measuring QoE in SaaS cloud services.
Seven main KPIs have been selected for this purpose, which are: Availability, Reliability, Scalability,
Response time, Elasticity, Learn ability and Accuracy. These KPIs were selected based on the
requirements of the simulator’s users. These KPIs require the application to have acceptable level of
availability, can scale up and down in response to the user’s need for running variably sized simulation
jobs (scalability and elasticity), produce experiment results in a timely manner (response time), deliver
reliable service within accepted latency, support accuracy of responses to consumer’s request and
supports the capability to learn the application.
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In our study, we have deviated from the SMI model by not considering accountability, financial, security
and as these categories are not intended by the users in the lab. In contrast, availability, Reliability,
Scalability, Response time, Elasticity, Learn ability and Easiness are important to assure the consistency
of experiments implemented in the lab which is the users’ requirement in the proposed system.
Therefore, the chosen parameters are thought to be enough to measure the performance of the system.
As the SaaS is an internet based applications, it is important to
take into consideration the impact of the network as well as the impact of running the application of the
SaaS on the provider’s side in defining the QoE for SaaS, Similar to end-to-end QoS for a network,
we can define QoE for SaaS as a function of three quantities based on the time taken to provide the
service to the user. This can be explained by defining three different regions depending on the level of
delivering the service to the user as shown in Fig. 2. The three regions will be denoted as TP, TX, and
TC where:
 TP: the time of preparation, this region represents the time consumed at the server side preparing
the application to be used by the consumer (initialization time). This time also depends on the
performance of the underlying virtual machines.
 TX: the time of transmission, the time delay as a result of network transmission, which represents
the QoS network.
 TC: the time of consuming the contents, the time delay in using the application by the consumer.
Thus, the QoE is not only related to the consumption of the service at the user’s side, but also the effect
of the network’s operating conditions. Therefore, according to our model and incase the cloud provider
is not responsible for the delivery of the network, it would be unfair to penalise the cloud provider in the
case of SLA violations due to degradation in the network’s QoS.
By measuring these KPIs with corresponding QoS parameters and aggregating the values of QoE,
Mean Opinion Score(MOS) and the acceptance level of the users and then comparing them to the SLA
parameters, any violation of the SLA terms can be determined.
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Fig.2. End-to-End QoE in SaaS environment

Fig.3. Guidelines for the QoE metric development

V. RESULTS
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VI. CONCLUSION AND FUTURE
We think that modeling of the problem in greater detail would be necessary to carry out any
experimental evaluation. We will propose more precise application of multi-attribute utility theory to
SLA negotiation. Also, modification strategies that a web-service can learn from, will be proposed. This
would enable simulations of a cloud with negotiating web-services, thus allowing us to test our idea of
low-level self-optimization leading to an emergent higher level optimized application state in the cloud.
This paper has investigated the measurement of QoE for SaaS applications in cloud computing. The
paper reports a work-in-progress for proposing a quantifiable metric to measure the QoE of the SaaS
applications in cloud computing. The metric is chosen to capture the user requirements taking into
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consideration the QoS parameters and SLA parameters in terms of KPIs. A prototype system to
manage the measurement of KPIs and other parameters to be used for computing the QoE metric will
be implemented. Consequently, one of the major challenges of this research is to develop a metric that is
accurate as well as practical to be implemented. This research will serve as a basis for future studies for
using this metric as a criterion to benchmark the SaaS applications in cloud environment.
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ABSTRACT
In the present work, by using Taguchi Robust Design methodology the End milling of EN-31
steel alloy is carried out in order to optimize the milling process parameters and to minimize
the surface roughness. The selected milling process parameters are Cutting Speed, Feed rate,
Depth of cut and coolant flow. Taguchi orthogonal array is designed with three levels, four
factors and nine experiments using L 9 (34) orthogonal array. The nine experiments are
performed and surface roughness is calculated. Results obtained by Taguchi Method, shows
that the factors affecting the surface roughness are Significant and Cutting Speed is the most
influence significant parameter. Multiple Regression equation is formulated for estimating
the predicted values for surface roughness.
Keywords: Taguchi Robust Design methodology, Milling Process, EN-31 material, L9 (34)
orthogonal array, Multiple Regression Analysis etc.

I. INTRODUCTION
The present work is an extension [1], where the set of optimum values for the selected control factors
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are generated in order to reduce surface roughness using Taguchi’s robust design methodology. Four
control factors viz. cutting speed, feed rate, depth of cut and coolant flow are investigated at three
different levels. The work piece material used is EN-31 steel alloy and the output parameter investigated
is surface roughness using signal-to-noise at smaller the better.

In this work, ANOVA is performed for the selected factors, to be significant or insignificant and to
develop the prediction models for the surface roughness considering the control factors using regression
analysis. Regression analysis is a statistical process for estimating the relationships among variables. It
includes many techniques for modeling and analyzing several variables, when the focus is on the
relationship between a dependent variable and one or more independent variables.

II. LITERATURE SURVEY
As stated earlier the present paper is an extension work [1], where a thorough study of literature has
been carried out in order to implement ANOVA technique [1-6] and Regression Analysis [7-10]
successfully. The experiment setup and design of the present work is carried out through Taguchi robust
design methodology for surface roughness considering all the variables where the optimum conditions
are developed [1].

III.

EXPERIMENTAL SETUP AND DESIGN

The objective of the work is to find out the selected control factors is significant or not and to develop
prediction models by using multiple regression analysis. The experimentation is carried out by using
Taguchi Method considering L9 (34) Orthogonal Array [1-2]. The details of experimental setup is
tabulated in Table No.1
The four control factors selected are spindle speed (A), feed rate (B), depth of cut(C) and coolant flow
(D). The machining is performed individually depending upon the lubricant conditions. The control

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
factors and their alternative levels are listed in Table No.2. The experiments are planned and performed
accordingly [1], the factor assignment is done as per the L9 (34) orthogonal array and the surface
roughness values are tabulated in Table No.3.

TABLE NO. 1: EXPERIMENT DESIGN AND SETUP

VERTICAL CNC
MILLING MACHINE

The milling operations are
carried out on a CNC milling
MTAB [1-2]

The work piece material used is
EN-31 Steel Alloy of length
49mm,

height

49mm

and

thickness 12mm in the form of
plates.
EN-31 Steel alloy consisting of
WORKPIECE MATERIAL
1.08% of carbon, 0.25% of
silicon, 0.53% of manganese,
0.015%

sulphur,

0.022%

phosphorus, 0.33% of nickel,
1.46% of chromium, and 0.06%
of molybdenum [1].
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The cutting insert used is brass
coated

carbide

tool

with

diameter of 16mm.
CUTTING TOOL
The tool holder used for
machining is BT30-ER16, side
lock adapter system [1].

The cutting fluid used in the
LUBRICANT/CUTTING
FLUID

machining is synthetic oil and
water, maintained at the ratio of
1:20 [1].
The

Surface

measured

roughness

is

using a portable

stylus type Profilometer. The
profilometer is portable self
contained instrument for the
SURFACE ROUGHNESS
measurement of surface texture
TESTER
(Ra) [1, 2].

TABLE NO. 2: CONTROL FACTORS AND LEVELS
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Factors
Speed (A)
Feed (B)
Depth Of Cut (C) Coolant Flow
/Levels

(rpm)

(mm/min)

(mm)

(D) (lt/min)

1

796

50

0.5

30

2

935

100

1.0

60

3

1094

150

1.5

90

TABLE NO. 3: EXPERIMENTAL RESULTS OF SURFACE ROUGHNESS & CALCULATED
S/N RATIOS
EXPERI

CONTROL FACTORS

MENT
NUMBE
R

FEE
SPEE

COOL
DEPTH

D

ANT

D (A)

OF CUT
(B)

TRAIL

S/N
TRAIL2

MEAN

1

RATIO

FLOW
(C)
(D)
0.59

1

796

50

0.5

30

0.613

0.6055

4.357051

0.494

0.5020

5.984823

1.131

1.0930

-0.77765

0.198

0.1900

14.41724

0.241

0.2575

11.76666

0.496

0.4900

6.195427

8
0.51
2

796

100

1.0

60
0
1.05

3

796

150

1.5

90
5
0.18

4

935

50

1.0

90
2
0.27

5

935

100

1.5

30
4

6

935

150

0.5

60

0.48
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4
0.41
7

1094

50

1.5

60

0.424

0.4200

7.53462

0.172

0.1710

15.33993

0.247

0.2490

12.07573

F-RATIO F-RATIO

RESULT

6
0.17
8

1094

100

0.5

90
0
0.25

9

1094

150

1.0

30
1

TABLE NO. 4: BASIC ANALYSIS OF VARIANCE
FACTOR

S.S

D.O.F

M.S.S
(DATA)

(TABLE)

SPEED
0.767919

2

0.383959

784.5916

4.26

Significant

0.283111

2

0.141555

289.2577

4.26

Significant

0.232897

2

0.116449

237.9535

4.26

Significant

0.046384

2

0.023192

47.39106

4.26

Significant

ERROR

0.003915

9

0.000489

St

1.330311

MEAN

3.516552

1

ST

4.850778

18

FEED
DEPTH OF CUT
COOLANT
FLOW

TABLE NO. 5: ANALYSIS OF VARIANCE
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S.S
D.O.F M.S.S
F-RATIO
FACTOR
SS1
( )
( )
(DATA)
0.38395
9
SPEED

0.767919

2

0.14155

784.5916

0.76694

57.6512

FEED

0.283111

2

5

289.2577

0.282132

21.2079

DEPTH OF CUT

0.232897

2

0.11644

237.9535

0.231918

17.4333

COOLANT FLOW

0.046384

2

9

47.39106

0.045405

3.4131

0.02319
2
0.00048
ERROR

0.003915

9

0.2942
9

St

1.330311

MEAN

3.516552

1

ST

4.850778

18

100%

I. RESULTS AND DISCUSSION
The experiments are conducted using different levels of the process parameters and the specimens have
been machined accordingly, depending upon cutting speed, feed, depth of cut and coolant flow
conditions. Then surface roughness is measured precisely with the help of a portable stylus-type
Profilometer. The experiment results are tabulated in Table No.3.and the corresponding optimum
conditions are found and confirmatory tests have also been conducted to validate optimal results [1].
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TABLE NO. 6: REGRESSION ANALYSIS FOR SURFACE ROUGHNESS

DO
S.N SPEE

FEE

CF(
C(C

o.

D(A)

D(B)

Y

Ŷ

D)
)
0.41

1

796

50

0.5

30

0.598
5
0.65

2

796

100

1

60

0.51
9
0.90

3

796

150

1.5

90

1.055
3
0.40

4

935

50

1

90

0.182
6
0.47

5

935

100

1.5

30

0.274
9
0.47

6

935

150

0.5

60

0.484
1
0.19

7

1094

50

1.5

60

0.416
6
0.18

8

1094

100

0.5

90

0.17
8
0.26

9

1094

150

1

30

0.251
1
0.41

10

796

50

0.5

30

0.613
5
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0.65
11
796
100
1
60
0.494
9
0.90
12

796

150

1.5

90

1.131
3
0.40

13

935

50

1

90

0.198
6
0.47

14

935

100

1.5

30

0.241
9
0.47

15

935

150

0.5

60

0.496
1
0.19

16

1094

50

1.5

60

0.424
6
0.18

17

1094

100

0.5

90

0.172
8
0.26

18

1094

150

1

30

0.247
1

In the present work, The ANOVA calculations are performed for the results obtained of Surface
roughness values from the Table No.3. The calculations are done manually and the model was checked
at 95% confidence level for the adequacy. From the ANOVA it is observed that all the factors selected
i.e. Cutting speed, Feed rate, Depth of cut and Coolant flow conditions are significant shown in Table
No.4.
A prediction model is developed for surface roughness using multiple regression analysis. The regression
equation is also developed considering the control factors i.e. cutting speed, Feed rate, Depth of cut and
Coolant flow conditions for the observed surface roughness values. Here the independent variables are
the cutting speed, Feed rate, Depth of cut and Coolant flow conditions where all are quantitative
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variables which relates the dependent variable, surface roughness. The averages of the two trails are
considered i.e. eighteen Ra values are taken and these are shown in Table No.6. To establish the
prediction model, regression analysis has run in Excel which gives the Regression equation and the
statistics related to ANOVA and regression.

IV. CONCLUSIONS
The objective of the present work is to find out whether the selected control factors are significant or
not and to develop prediction models for the control factors by using multiple regression analysis,
Whereas the optimum values by using S/N Ratio in order to reduce surface roughness, is obtained and
validated successfully [1]. Based on the results of the present investigations the following conclusions
can be drawn:



Analysis of Variance suggests that Cutting Speed is the most significant factor for the surface
roughness followed by Feed rate. Whereas, Depth of Cut and Coolant Flow appears to have
very little effect over roughness value. Hence it can be concluded that an increment of Cutting
Speed will result in better surface quality in terms of roughness.



Multiple Regression analysis has been successfully implemented to develop multiple regression
prediction models using the predictors cutting speed (A), feed (B), depth of cut (C) and coolant
flow

(D)

conditions,

the

regression

equation

is

Ŷ

=1.357968-

0.00149A+0.002055B+0.168C+0.0019D.


The scatter plot from Fig No.1 shows the relation between the predicted values at Y axis and
the observed values at X axis. From the graph it is observed that the prediction values obtained
from final model and actual experiment data are efficiently in good agreement, this concludes the
results were within acceptable limits.
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FIGURE NO.1: Predicted verses Actual Values
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Aman Jain, Royston Dias, Tanmay Thakur
Department of Mechanical Engineering, Don Bosco Institute of Technology, Mumbai
ABSTRACT
Design of payload fairing is one of the important criteria for spacecraft vehicle. Payload
fairing is a nose cone which is used to overcome drag and withstand dynamic pressure as well
as aerodynamic heating during the launch. If not designed properly, it can lead to massive
failure of the entire spacecraft. This paper presents CFD analysis on payload fairing of a LM3A vehicle launcher which has a 3350 mm external diameter with a height of 8887 mm. Study
has been done to see the effect of nose cone and boat tail angles, on pressure distribution
across the payload fairing. In order to achieve a delay in flow separation and to reduce the
area of flow separation, analysis has been carried out with a set of combinations of different
nose cone and boat tail angles which are the main parameters for causing shock waves and
flow separations. The simulations are carried out using commercially available ANSYS
software (v15.0) at Mach number 1 and compared with the theoretical results. The pressure
increase across the shock is also studied using a standard k-epsilon model and the best
combination of nose cone and boat tail angles is proposed where the flow separation and the
shock generated is minimum.

Keywords: nose cone, boat tail, flow separation, shock
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Nomenclature
ρ=density of fluid
g=acceleration due to gravity (9.81 m/s^2)
u =fluid phase velocity
µ= viscosity of fluid
ν= fluid velocity
Suffix notations I, j and k= Representations for x, y and z directions.
=Pressure.
P1 = Upstream pressure of shock.
P2 = Downstream pressure of shock.
=Turbulent Kinetic Energy
=Prandtl Number=1.30
=Dissipation Rate
=1.44
, =User defined Source Terms
=Production of k as a result of mean velocity gradients
=Production of k as a result of buoyancy
=Handout of varying dilatation
, =Turbulent Prandtl Numbers,
I. INTRODUCTION
Payload fairings are used to protect the satellite or the payload from the external environment during
the pre-launch operations, initial stages of the flight and to provide an aerodynamic forward surface.
Payload fairing are designed in such a way that they must sustain low humidity, acoustic vibrations,
aerodynamic loading, should be particle–free and be able to maintain a stable thermal environment
inside it. A payload fairing consists of four parts namely, Nose cup, Nose cone, Cylinder and Boat
tail. The payload fairing is jettisoned after reaching the altitude of approx. 125 kms from the sea level
in about 340 seconds from the time of launch. Hence the analysis will be carried out using conditions
corresponding to Mach number equal to 1, where the forces acting on the payload fairing would be
critical, also the aerodynamic forces would be maximum. The design used for analysis is one of the 5
available LM-3A series launch vehicles [1] named as 3350, 3700Z, 4000F, 4200Fand 4200Z. The
3350 fairing which is being analyzed is designed to be encapsulated on pad. The basic design of
3350 fairing will be analyzed for different nose angles and boat tail angles in order find which
combination will provide minimum shock strength and delay in flow separation.
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II. LITERATURE
For a solid object moving through a fluid, drag is an opposition to the movement due to
aerodynamic forces. Drag force is proportional to velocity for laminar flow and proportional to
square of velocity for turbulent flow. It is seen that drag coefficient increases in transonic region and
is maximum at Mach number 1. As the Mach number is increased further the drag coefficient
decreases. Nose cone and boat tail angles are the main parameters for reducing area flow
separation and strength of shock wave. If the nose cone and boat tail angles are increased, it will
result in increased shock. As the boat tail angle increases, the area of flow separation increases
causing reverse flow at boundary layer. The design should be optimized for reduced flow separation
and shock considering dimensions of payload fairing [2]. Elastic deformation is occurred due to
aerodynamic load and weight of payload fairing. Computational aero elasticity dynamics method is
used for calculating deformation at different boat tail angles. For boat tail angles 0 to 25 degrees the
deformation is seen at boat tail region and for boat tail angle greater than 25 degrees [3], the
deformation is seen at cylinder region. When the air attacks at nose cup the dynamic pressure is
very low. As the air moves towards nose cone, the dynamic pressure starts increasing slowly and at
end of nose cone the dynamic pressure increases suddenly to a higher value forming shock wave.
When air moves further on cylinder, the pressure decreases and at the end of cylinder pressure is
increased. Shock strength is optimum near Mach number 1.Surrounding environment conditions also
play a critical role. As we know that the density goes on decreasing as the altitude rises. Since the
viscosity of the fluid purely depends on its density, which further gives rise to another phenomena
known as viscosity heating. It gives a rise in temperature of the fairing surface and its surrounding
fluid. The change in altitude also effects the velocity of sound due to which Mach no comes into the
picture. Now our analysis is based on High speed flows around an object. Payload fairings are
mainly designed to sustain structural loads and to prevent buckling and other failures. But later the
design is again considered for acoustic loading. There are severe acoustics experienced during the
launch operation of the rocket. For most launch vehicles the highest acoustic loading is obtained
during liftoff, due the burn from the rocket engines during launch of the vehicle [4]. In order to
reduce the effect of acoustic vibration the fairing is provided with a composite acoustic blanket made
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of different material properties at different cross sections, so that considerable noise reduction is
obtained.

III.

GEOMETRY AND MODELING

A. Geometry
We have carried out the analysis on 3350 fairing configuration for LM-3A series launch vehicles.
The 3350 fairing configuration has an external cylinder diameter of 3,350 mm, height of 8887mm
and a thickness of 175mm. Nose cone angle and boat tail angle are the main parameters used to
reduce flow separation and total pressure distribution across the payload fairing are our focus of
analysis . The effects of other parameters such as elastic displacement, forces, moments, thermal
effects are assumed based on other research papers [2] [8].

Figure1: Geometry Details
B.

K-epsilon Model

The K-epsilon Model is a type of Eddy-Viscosity Model. The eddy viscosity models are based on
Boussinesq approach in which the unknown turbulent stresses are related with velocity
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Fluctuations/gradients. In K-epsilon model, the velocity scale is computed from the ‘Turbulent
Kinetic energy’ which is a variance of fluctuations in velocity and the turbulent length scale is
computed from using ‘Turbulent Kinetic Energy’ and ‘Dissipation rate’ which is the rate at which the
fluctuations are dissipated.

Transport Equation for turbulent Kinetic Energy [5]

(1)
Transport Equation for dissipation rate

(2)

IV. RESULTS
Dynamic pressure distribution contours for nose cone angle 15 and for boat tail angles 14.25, 15,
15.75 is analysed on ANSYS Fluent.

Figure 2: Nose cone angle 14.25

Figure 3: Nose cone angle 15.75
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Figure 4: Boat tail angle 14.25

Figure 5: Boat tail angle 15.75

Figure 6: Nose cone and Boat tail angle 14.25

Figure 7: Nose cone and Boat tail angle 15
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Figure 8: Nose cone and Boat tail angle 15.75
The dynamic pressure [6] near nose cup abruptly reduces to very low value due to the presence of
stagnation point. There is abrupt change in pressure when the fluid on the surface of the fairing
interacts with the surrounding free stream velocity and produces shock wave at start of cylinder
region and dynamic pressure tries to increase in cylinder region. At the end of the cylinder region
flow separation takes place and pressure again decreases. Then again at the boat tail region pressure
expansion is occurs due change in cross section. The dynamic pressure of surrounding air is found
out to be 70.8 kPa. It is used to calculate shock strength by getting values of pressure by the relation
shown below [7].
Shock strength
ξ = (P2 – P1)/P1 (3)

Dynamic pressure relation
P=(ρ

)/2(4)

Velocity distribution contours are analysed to calculate flow separation at nose cone angle 15 and
boat tail angles 14.25, 15, 15.75.

Figure9: Nose cone angle 14.25

Figure 10: Nose cone angle 15.75
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Figure 11: Boat tail angle 14.25

Figure 12: Boat tail angle 15.75

Figure 13: Nose cone and Boat tail angle 14.25

Figure 14: Nose cone and Boat tail angle 15

Figure 15: Nose cone and Boat tail angle 15.75

The velocity near the surface of the fairing is found out to be zero. Initially velocity decreases at nose
cone and then suddenly increases to high value till boat tail. At boat tail end the velocity reduces. As
the boat tail angle is increased the flow separation moves towards after end of boat tail.
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Pressure v/s X graphs
For Boat Tail angles 14.25, 15, 15.75 the graphs are plotted of pressure over the length to calculate
shock strength.

Figure 16: Nose cone angle 14.25

Figure 18: Nose cone angle 15.75

Figure 19: Boat tail angle 14.25

Figure 20: Boat tail angle 15.7
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Figure 21: Nose cone and Boat tail angle 14.25

Figure 22: Nose cone and Boat tail angle 15

Figure 23: Nose cone and Boat tail angle 15.75

V. CONCLUSION
For payload fairing Configuration of LM-3A launch vehicle with variation from 14.25 degrees to
15.75 degrees at nose cone and boat angles in steps of 0.75 degrees at Mach number 1. From the
above analysis we observed the following.When the nose cone angle is increased, there is abrupt
pressure change at nose cone.Due increase in pressure difference the shock strength increases.
When the boat tail angle is varied, the change in pressure at nose cone almost remains the constant
which means change in boat tail angle doesn't contribute to shock at large scale. If we increase the
boat tail angle the surface area reduces which decreases the weight. Decrease in weight in turn
increases the efficiency of fuel consumption.At Mach 1, flow separation always initiates at the start
of boat tail angle and it is totally separated before the end of boat tail.From the above analysis, nose
cone and boat tail angle 15.75 degree shows the most desired characteristics of flow separation. But
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the shock strength and change in pressure is very high in comparison with the other designs
variations.Now by taking all essential parameters under consideration, the design with the
configuration of Nose cone angle 15.75degrees and Boat tail angle 15degrees is an optimum design
for structural loading of the Payload Fairing LM-3A launch vehicle.
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ABSTRACT
Cardiac or cardiovascular disease has been the serious cause for death worldwide since last
few decades. One of the major reasons for cardiovascular death is the lack of monitoring
the condition of heart at regular intervals particularly at the age 0f 40 years and above.
Latest technologies are available in almost all health centers for monitoring the heart
condition. The risk of heart-attacks may be reduced if detected early, i.e, prevention is
more effective than treatment. An attempt has made in the paper for designing a low cost
ECG (Electro cardiogram) system which can be used at patient residence. This will
empower people to know and understand their heart condition so they can control illness
or avoid them altogether. The construction details of proposed system has discussed in the
paper. Sensors and signal conditioning elements are the essential parts of the low cost
ECG. With the proposed system the functioning of heart can be monitored at regular
intervals and can be analyzed at primary level, this will reduces the risk of heart -attacks.
With the proposed method about 70% accuracy was achieved in RR interval measurement,
which will be used in determining the heart rate.
Keywords: Electro cardiogram, Low cast ECG system, Signal conditioning element,
sensors, cardio vascular diseases (CVD).
I. INTRODUCTION
1.1 OVERVIEW
According to the World Health Organization (WHO), by 2020, heart disease and stroke will
become the leading cause of both death and disability in the world [1]. By 2020, chronic diseases
will account for almost three fourths of all deaths (WHO, Geneva, 2003). About half of all deaths
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from CVD are from coronary heart disease (CHD), and nearly one-thirds of deaths are from stroke
(British Heart Foundation, European Cardiovascular Disease Statistics, 2000 Edition). These
Diseases are seen in the most productive years of life, and those afflicted rarely return to full
productivity, particularly after a stroke. Cardiovascular disease is the leading global cause of death,
accounting for 17.3 million deaths per year, a number that is expected to grow to more than 23.6
million by 2030.
1.2 HISTORICAL MILE-STONES
ECG has been included among the foremost monitoring standards by all recommending bodies
around the globe. This is applicable for both general and regional anaesthesia techniques including
the procedures under sedation [2]. The popularity it has gained among the clinicians is because of its
non-invasiveness, moderate cost, simple to operate, continuous nature and minimal risk to the
patient [3]. Historical milestones are given in table 1:
Year
1887

Scientist
Achievement
Augustus Desire Waller recorded electric current preceding
cardiac contraction
1903
Einthoven
developed string galvanometer
1911
Sir Thomas
Published his pioneering work on ECG
1929
Dock
Use of Cathode ray oscilloscope
for ECG
1932
Wolferth CC and
Introduced Chest leads
Wood CC
1942
Goldberger E
Introduced uni-polar limb leads
Table 1: Historical milestones in ECG [4]
The information gained by the anaesthesiologist from various preoperative sources of ECG is useful
for optimal monitoring during introperative period. They are Preoperative test, Holter monitoring and
stress test [5]. The information from different monitoring schemes is given in table 2.
a. Patient electrode interface
b. Electrodes and connecting leads
c. Filtering system
d. Display of ECG
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In general, electrocardiogram involves attaching a number of electrodes to the arms, legs and the
chest of the patient to detect the electrical impulses from the heart. The ECG machine displays an
ECG trace from the impulses form which an accurate diagnosis can be made. In this paper, a
method has proposed for monitoring the ECG with a simple and cost effective technique. In first part
of the paper, technical requirements for implementing simple and cost effective ECG, in the second
part, comparison has made with the existing devices in the market are discussed.
Monitoring
method
Preoperative
screening

Information available

1. Ischemic events like unstable
angina, variant angina and
acute myocardial infraction
2. Valvular, myocardial and
pericardial diseases
3. Conduction abnormalities and
dysrhythmias
4. Pacemaker function
5. Pulmonary and some systemic
diseases
Holter
1. Transient ECG changes
monitoring
2. Heart rate variability
3. ECG signal avarage
Perioperative 1. Heart rate
monitoring
2. Myocardial ischaemia
3. Dysrhythmia and conduction
abnormality
4. Altered physiologic status
5. 5. Intra cardiac catheter
placement
Table 2: Monitoring schemes of ECG [4]
1.3 EXISTING TECHNOLOGY AND COMPONENTS FOR ECG
Information obtained from ECG is best optimized with attention to detailed technical application of
the lead system. Heart is situated in the centre of the electric field which it generates. The electrical
intensity diminishes as we go away from the heart. When the distance is more than 15 cm from the
heart, the decrement is hardly noticeable and as all electrodes are placed at a greater distance than
this, they are considered equidistant [6]. There are 12 conventional leads, 6 in frontal plane (I, II,
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III, avR,avL and avF) and 6 in horizontal plane (V1 to V6). For monitoring purpose they can be
conventionally grouped into four systems [7]:
1. Three electrode system
2. Modified Electrode system
3. Five electrode system
4. Invasive and Epicardial leads
II. PROPOSED METHOD
2.1 COMPONENTS AND BLOCK DIAGRAM
This project aims to design, construct and test an energy efficient ECG system of low cost. The
block diagram of ECG comprises four main components as shown in Fig.1: the electrodes,
instrumentation amplifier (IA) [13], Signal Conditioning systems [8] [9].

Fig 1: Block diagram of ECG system
ECG system can be designed by maximum use of widely available ‘off the shelf’ components and
keeping the component count to an absolute minimum [10]. For impedance matching salt water was
used as an electrolyte between the electrodes and the skin. ECG is simply a representation of the
electrical activity of the heart muscle as it changes with time. This is mainly due to the Depolarisation
and repolarisation of the heart muscle. Fig. 2 A typical ECG wave form
To fully optimize capabilities of ECG monitoring, particular attention is paid to the followings:
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Fig. 2 Typical ECG
Fig.2 shows the inspection of the various parameters indicated in the waveform. Mainly, RR
interval which determines the heart rate [14].
2.2 ELECTRODES AND DATA PROCESSING SYSTEM
The least cost ECG can be designed by replacing conventional high cost electrodes like
Ag/AgCl with least cost scrap material like aluminium/Galvanised iron as electrode. In proposes
method electrodes are used in lead I configuration [11] with one electrode on the right arm
(negative), one on the left arm (positive) and another one on the right leg (ground).Although lead
II can also gives the accurate results [12].
The signal strength from the chest electrodes usually in the order of milli volts [4] so signal
conditioning components are imperative. A signal conditioning system in the proposed method
includes an instrumentation amplifier with data presenting system. Designing of Instrumentation
amplifier has shown in fig. 3

Fig. 3 Design of Instrumentation amplifier
III. RESULTS AND DISCUSSION
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Electrode designed with the scrap material like aluminium/galvanized iron is tightened
around the wrist with the help of piece of cloth shown in fig. 4.

Fig 4: Arrangement of electrode around the wrist with scrap material
With the proposed method using in lead I configuration, the observed ECG on conventional
laboratory oscilloscope is shown in fig.5.
From Fig. 5 it has been observed that RR interval is close to the commercial ECG. The RR interval
measured with different devices is given in table 3.

S.
No
1
2
3
4

Method of obtaining
ECG
ECG on PC using
Galvanised
ECG
on PC Iron
using
Electrodes
commercial
CommercialElectrodes
ECG and
Electrodes
ECG on
Scoped using

RR Interval
(milliseconds)
700 milli sec
930 milli sec
680 milli sec
650 milli sec

Commercial
Electrodes
ECG on CRO
using
510 milli sec
Aluminium
Electrodes
Table 3: Measurement of RR interval with different methods
5
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Fig 5: Observe ECG on laboratory oscilloscope
IV. CONCLUSIONS
About 70% of accuracy has achieved with the proposed method. If application of conducting
gel than cotton cloth soaked in concentrated salt water would have improve the accuracy. Better
noise rejection at different signal pick-ups would also improve the accuracy of the measurement.
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ABSTRACT
Construction Management is the overall planning, coordination, and control of a project
from beginning to completion. It is aimed at meeting a client's requirement in order to
produce a functionally and financially viable project. For achieving the intended success,
construction management has to be viewed as a system; a system consisting of several
components in the form of sub systems, technologies, human resource, and structures- all
of them are to be integrated for accomplishment of specific goals and targets in an
effective way. This is a conceptual paper based on related published theory and research
publications, along with the author’s work experience in associated fields. The important
managements systems that will contribute to successful construction management projects
are: - design and implementation of: planning, monitoring, feedback and control
subsystems; - resource management systems; - contract and sub contract management
systems; - coordination procedures for site, suppliers, other agencies: - vendor selection,
monitoring systems; - systems for safety and welfare measures. Ultimate success depends
on generating and utilizing effective information system, committed workforce and
matured practices and ethical culture of the organization. In this paper an attempt has
been made to present and discuss such of the essential components and sub systems, along
with suggested practices that are implementable.
Key Words: Monitoring, Planning, Resources, Systems, Technologies
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I. INTRODUCTION
Construction Management is a discipline of management systems specifically created to promote the
successful execution of capital projects. Construction Management system facilitates managing
planning, design, construction and post construction phases. They include: - Optimum use of funds; Control of the work; - Project scheduling; - Optimum use human resources and talents; - Avoidance
of delays, contractual disputes; - Enhancing design quality; - Effective procurement - Produce viable
project. Responsibilities of the manager includes:

- Project management: planning /

monitoring/control; - Cost management, - Time management, - Quality management, - Contract
administration, - Safety management. These aspects are discussed and suitable approaches for their
implementation are presented here.

II. CONSTRUCTION MANAGEMENTMODELS
Typically the construction industry includes three parties: owner, designer, contractor. The
combinations and contractual arrangements among them generate the needed models.
Model one: In this there are two contracts between these parties. The first contract is the ownerdesigner contract; the second contract is the owner-contractor contract. An indirect, third-party
relationship exists between the designer and the contractor.
Model two: This model is of with three contracts. They are owner-designer, owner-construction
project manager, and owner- contractor. The construction project manager acts as an advisor to the
owner.
Model three: It is a business model known as design-build contracts, in which the construction
team is known as the design-builder; this model enables creativity and motivation for the builder.
Model four: Construction manager at-risk- is a delivery method which entails a commitment by the
construction manager to deliver the project within a Guaranteed Maximum Price; this is a Not-ToExceed Price contract where the contractor is compensated for actual costs incurred plus a fixed fee
subject to a ceiling price. Contractor is responsible for cost overruns.
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III. ORGANIZATIONAL COMPONENTS
a) Project Participants
The corporate management of the owner sets the overall policy and selects the appropriate
organization to take charge of a proposed project. Ethical culture of the organization plays a major
role in creating and sustaining a successful organization. Its policy will dictate how the project life
cycle is divided among organizations and which professionals should be engaged. Decisions by the
corporate management will influence the strategy of project management.
b) Uncertainty and Risks
The uncertainties in construction projects come from many sources and often involve many
participants in the project. Since each participant agency tries to minimize its own risk, the conflicts
among various participants can be detrimental to the project. The owner needs to moderate such
conflicts as they hold the key to risk assignment through proper contractual relations with other
participants. In recent years, the concept of risk sharing /risk assignment contracts has gained
acceptance. Risk factors in the projects may be classified ae follows: -Socioeconomic factors Organizational relationships - Contractual relations - Technological challenges - Construction
occupational safety.
c) Professional Management
Professional construction management refers to a project management team who will carry out the
tasks of planning, design and construction in an integrated manner. Contractual relationships among
members of the team are intended to minimize adversarial relationships. In complex projects, two
types may be are considered: Owner-Builder Operation; Turnkey Operation
d) Owner-Builder Operation
In this approach owner must have a steady flow of on-going projects in order to maintain a large
work force for in-house operation. The owner may choose to subcontract portion of the project to
outside consultants and contractors for both design and construction. The owner retains centralized
decision making to integrate all efforts in project implementation.
e) Turnkey Operation
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Owner delegate all responsibilities of design and construction to outside consultants in a turnkey
project arrangement. Contractor agrees to implement the service on the basis of performance
specifications set forth by the owner. The contractor may even assume the responsibility of operating
the project if required. For the success of turnkey operation the owner must be able to provide a set
of clear-cut performance specifications to the contractor.
f) Key Success Factors
- Well defined scope - Extensive early planning - Good leadership and first line supervision Positive client relationship with client involvement - Proper project team chemistry - Quick response
to changes - Engineering managers concerned with the total project
g) Processes and Techniques
Processes and techniques for effective management are:- The "life cycle" of costs and benefits
should be considered for decision making - Optimizing performance at one stage of the process may
not be of overall benefit - Fragmentation of project management among different specialists may be
necessary with good communication and coordination - Productivity improvements on priority Quality assurance is critical to the success of a project- Incentive needs to be on the basis of joint
endeavour, partnership, accomplishment

IV. INTEGRATED DESIGN
The relationship between design and construction need to be recognized. Design is a process of
creating the description of a new facility; construction planning is a process of identifying activities
and resources required to make the design a physical reality. Both the design and construction of a
facility must satisfy the conditions of specific site. Because of complexity and market demands,
changes of design during construction are likely. Review of designs with regard to their
constructability can be carried out as the project progresses from planning to design. Innovation,
technological, economic feasibility are to be considered appropriately
V. PRODUCTIVITY FACTORS
Productivity is influenced by labour characteristics and project conditions. The characteristics
include: - Age, skill and experience of workforce -Leadership and motivation. Project work

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
conditions include: - Job complexity - site accessibility- Labour availability - Equipment utilization. Contractual agreements. - Local climate - Local cultural characteristics.

VI. PLANNING AND MANAGEMENT
a) Strategic Planning
The programming of capital projects is shaped by the strategic plan of an organization, which is
influenced by market demands and resources constraints. The process associated with planning and
feasibility studies sets the priorities and timing for initiating various projects to meet the overall
objectives of the organizations. The initiation and execution of projects demands: resources of the
owner, and professionals, contractors to be engaged by the owner.
b) Planning, Scheduling and Monitoring
Project management methodology is to be developed by: -Work breakdown structure - Project
network of activities - Critical path method - Resource levelling & management
c) Contracts Coordination System
The system is to facilitate smooth and efficient work flow among various agencies and to monitor
adherence of agreement terms by contractors and client. Ultimately the system will help to reduce
delays, disputes and damages.
d) Functions of Construction Management
The management of construction projects requires knowledge of modern management as well as an
understanding of the design and construction processes. It is the art of directing and coordinating
human and material resources to achieve predetermined objectives of scope, cost, time, and quality.
The functions of project management for construction generally include: - Specification of project
objectives and plans project participants. – Optimization of efficient resource utilization Implementation of various operations - Development of effective communications and mechanisms
for resolving conflicts. Distinct areas requiring project manager’s expertise are: - Project integration
- Project scope - Project time - Project cost - Project quality - Project human resource
management -Project communications - Project risk -Project procurement. Project manager should
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be aware of the strategic position of their own organization and the other organizations involved in
the project.

VII. SCHEDULING AND COST CONTROL
With the availability of computers and software, the techniques address some important practical
problems, such as: -scheduling in the face of uncertain estimates on activity durations - integrated
planning of scheduling and resource allocation, - scheduling in unstructured or poorly formulated
circumstances - integrating scheduling with other project management procedures.
a) Schedule Control
More generally, delays in construction represent additional costs due to late facility occupancy or
other factors. Just as costs incurred are compared to budgeted costs, actual activity durations may
be compared to expected durations. In this process, forecasting the time to complete particular
activities may be required.
b) Cost Savings
For cost savings in construction, steps are: - Competent core teams - Sufficient resources - Allow
adequate time for project (failing may lead to poor quality) - Ensure adequate & proper Information
to the team - Contractors and designers communication - Management skills to meet complexity Adequate welfare facilities to workers - Improve workplace design- Design team complies with the
set standards - Appoint management coordinator to supervise & monitor - Appoint principle
contractor to plan, coordinate and manage works and have health & safety plans - Maintain health
& safety file to be used for future requirements
VIII. SCHEDULING TECHNIQUES
a) Bar Charts
Bar chart is a list of activities with the start, duration and finish of each activity shown as a bar
plotted to a time scale. The level of detail of the activities depends on the intended use of the
schedule. The linked bar chart shows the links between an activity and its preceding activities which
have to be complete before this activity can start.
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b) Network Analysis
Practically networks are more applicable to complex operations; the greater thoroughness imposed
by the logic diagrams produce more realistic models of the proposed work. The steps in producing
a network are: - Listing of activities- Producing a network showing the logical relationship between
activities - Assessing the duration of each activity -producing a schedule, and determining the start
and finish times of each activity and the available float-Assessing the required resources.
c) Line of Balance
The line of Balance is a planning technique for repetitive work. The basis of the technique is to find
the required resources for each stage or operation so that the following stages are not interfered with
and the target output can be achieved.
d) Q - Scheduling
The Q Scheduling technique reveals a relation between the sequence of doing a job and the cost to
be incurred; it allows for a varying volume of repetitive activities at different segments or locations of
the construction project

IX. APPLICATION OF VALUE ENGINEERING
Value Engineering is an organized approach to providing the necessary functions at the lowest cost
and does not affect the quality of the product; an approach to the identification and elimination of
unnecessary cost, that provides neither use, nor life, nor quality.
Tasks for Value Engineering
- Preparing maintenance programs - Forecasting expenditure flows - Budgets - Cash flow
forecasting - Advising on life cycle costing - Cost analysis - Cost benefit analysis – Estimating Evaluating alternatives - Undertaking feasibility studies – Investment appraisal

X. QUALITY SYSTEMS
Quality is fitness to purpose; in terms of Construction it is providing a building which provides an
appropriate quality for the purpose for which it is intended. The price to be paid for a building is a
reflection of the expectations of quality - The quality of timely delivery.
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a) Total Quality Control
Quality control in construction typically involves assuring compliance with standards of material and
workmanship in order to insure the performance of the facility as per design.
b) Stages in Quality Management
-Setting the quality standard or quality of design required by client - Planning how to achieve the
required quality, construction methods, equipments, materials and personnel to be employed Construct the building right first time –Correct any quality deficiencies – Provide for long term
quality control through establishing systems and developing a quality culture.
c) Costs of Quality
Costs associated with quality need to be identified for decisions. Costs include failure costs and
improvement costs that are to be balanced. They are: costs of demolishing, rebuilding, cost of
production time loss, delays due to worker changes; cost of inspection, prevention, costs of
providing better designs, more training to reduce failure costs, more maintenance.

d) Quality Assurance
Quality assurance is a mechanism for ensuring that the construction process takes place within the
framework of a quality management system. Faults that cause quality issues include:
Misinterpretation of design data; incorrect use of data; not following quality standards; Lack of coordination between the designers; inappropriate specifications; drawings not to specifications; poor
supervision; Management issues of construction quality.

XI. SAFETY SYSTEMS
Largely, the construction industry has been experienced as an accident prone industry. The accident
rates experienced closely correlate to the level and volume of activity within the industry, indicating
that when work load is high, safety tends to receive less attention. It is important that construction
management must have a prime focus for safety and therefore should have a moral, economic, and
legal commitment to ensure workplace safety on sites. However the responsibility for safety must
commence upstream of the construction phase of a project; architects and engineers must have the
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technical knowledge to design buildings which can be safely constructed, as well as a commitment to
safe working conditions for site workers.
a) Safety Tasks
Work related injuries are exceedingly costly; - Direct costs (medical costs, premiums for workers'
compensation benefits, liability and property losses); - Indirect costs (reduced worker productivity,
delays in projects, administrative time, and damage to equipment and the facility). Managers and
owners must address the task through development of practical site specific safety manual and
ensuring its implementation along with quality standards.
b) Scope of Safety System
Elements of scope include: Formulation of safety policy; management of safety legislation;
developing working procedures, codes of practice; Investigating accidents reports, analysis of safety
records; Safety training; Assessment of site safety; Inspection of compliance

XII. BEHAVIOURAL SERVICES AND LEADERSHIP
Project leadership must be able to exert interpersonal influence in order to lead the project team.
The project manager gains the support of the team through the following: - Formal authority Reward and/or penalty - Expert power as possessing special knowledge
Interpersonal Behaviour
Project manager must be a good leader, to lead the teams from different divisions of the same
organization or from different organizations. Many issues require effective interventions, to be
resolved and to enhance communication among groups, organizations. In large projects, professional
behaviour scientists may be consulted for diagnosing and advising them.

XIII. CONCLUSIONS
Owners and contractors have to have a common interest in creating successful projects in which
quality, completion time and final costs are within agreed limits. It is important that the teams are
watchful of key detrimental factors that end up into unsuccessful projects such as: - ill-defined scope
- poor planning - communication gaps between teams - unrealistic schedules and budgets - frequent
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changes during course- lack of control; all efforts have to be made and every care has to be taken to
avoid occurrence of such adverse factors at every stage. Then only practice of the systems and
subsystems presented in the paper, will yield the desired results towards effective construction
management.
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ABSTRACT
Ground water is used for domestic and agriculture purposes. Its quality is important as it
affects haling of people, animals and also influences environmental hazard. Ground
water pollution is from domestic wastes, industrial wastes, sea water intrusion and use of
pesticides in agriculture. The article focuses on the ground water quality deterioration of
Patancheruvu industrial belt in Medak district. The pollution is from Fluoride, Arsenic,
Chromium, Lead in the effluent water of pharmaceutical factories in Patancheruvu area.
Further studies should be carried out because all the valance states of arsenic are not
toxic in nature and it is essential to find out whether arsenic is present in the form of
As+3 or As+5. An integrated approach, planning and implementation are essential for the
sustainable development and management of ground water. Measures like treatment of
industrial pollution water is suggested for Patancheruvu area. The article suggests the
formulation of action plans for effective, sustained and scientifically correct
use of ground water resources.
KEYWORDS: Ground Water, Quality, Effluents, Pollution, Environmental Monitoring

1. INTRODUCTION
Groundwater is an important source of water for meeting the irrigation, domestic and industrial
requirements. Quantity and quality are two important parameters concerned to groundwater.
Overexploitation of groundwater in several regions of the country has caused decline in quantity of
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water whereas the ground water quality has deteriorated due to developmental activities in a large
scale. The main factors affecting ground water quality are agriculture, chemical industries, domestic
wastes, sewage disposal, silt, disposal of wastes from nuclear plants. Presence of fluorides in
groundwater has impact on human beings. Fluoride either occurs naturally in ground water or it is
introduced by contamination from industrial effluents. In addition, pesticides, chemicals frequently
contaminate the quality of ground water.

Indiscriminate disposal of industrial wastes have been causing pollution. Effluents in water bodies
after affecting soils, extends to the groundwater system through downward gravitational movement
and lateral dispersion. Fractures, Fissures, Joints etc., provide additional preferred pathways for
fast migration of pollutants. With increase in industrialization & increasing use of groundwater, it is
imperative to assess the water quality.

It has been identified that polluted ground water certainly transmit diseases viz typhoid, cholera,
jaundice, dysentery etc. Micro-organisms namely Escherichia coli (E. Coli), Pathogenic bacteria and
Protozoa contaminate the ground water. Pesticide contamination adds toxicity to the ground water
and is carcinogenic when consumed by human beings. Disposal of such wastes is also responsible
for water borne diseases and health problems.
Groundwater pollution is almost an irreversible process and can cause reduction in fresh water
availability. Groundwater quality is also threatened by the excessive pumping, pollution arising from
the discharge of untreated effluents from industrial units. Since the present article deals with the
quality of groundwater, emphasis has been given for quality aspects and it is therefore obvious to
control the ground water by using available scientific advancements.

Major industries in Patancheruvu include Asian Paints, Aurobindo Pharma, Fenner, Pennar Kirby
Building Systems, Rotec Transmissions, Sandvik (MNC) etc are located in this area (Fig.1). The
highest level of pollution in water was found in Patancheruvu due to pollution resulted from waste
water dumped by the pharmaceutical manufacturers. There has been no proper waste disposal
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facilities in these areas, combined with this is the fact that industries have been disposing off their
waste into water bodies. The industrial estates in Patancheruvu generate about 8 x 106 ltr/day of
effluents which are directly discharged into surrounding irrigation fields and surface water bodies viz
Nakkavagu, Palmavagu, Peddavagu etc. The Nakkavagu stream that flows through the industrial
estate in Patancheruvu bears the brunt of waste disposal of over 90 industries. Pollution to this
stream has destroyed approximately 2000 acres of farmland besides contaminating well water to the
depth of 40 m.

By the late 1980s, surface and groundwater, as well as the soil had become polluted in the two subbasins, Nakkavagu and Palmavagu, (as per the Andhra Pradesh Pollution Control Board). This was
mainly due to the presence of persistent organic pollutants, hazardous waste dumping, and organic
and inorganic chemicals in industrial discharges along with sewage entering the Nakkavagu. In
addition, the Palmavagu, Peddavagu and Nakkavagu streams, receiving sewage and industrial
effluents and the CETP discharges, in turn joins the Manjira. This clearly illustrates that the ongoing
environmental catastrophe at Medak district is indeed affecting a much larger population, in addition
to the local community.

The studies reveal that arsenic is released by the industries in CETP through tankers. This arsenic is
passed on to the water stream Peddavagu after so called treatment which takes care of COD, BOD
and TDS and cannot reduce the toxic metals present in the effluents. A study reported in the journal
Environmental Monitoring and Assessment states ‘A conservative estimate indicates that the effect
of pollutants on the agricultural lands and water bodies extends 0.25 to 0.5 km to either side of the
Nakkavagu river over a length of 25 km. In addition, the pollutants in the ground water especially in
the downstream direction worsened the hydrological system and increased the possibility of geoaccumulation of pollutants in the biota. Open wells and tanks have become useless and redundant as
the concentrations of Cu, Se, As, B, Cr and Fe have increased 5 to 20 times the permissible limits.

Fig: 1 Map of Patancheruvu industrial area

Fig. 2: Map showing the study area form the
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part of Patancheruvu area

*courtesy: AP Pollution Control Board, 2010

*courtesy: Mushtaq Hussain et al 2013

Table: 1 Chemical Analysis of surface water from streams around Patancheruvu area
Area

Physico-chemical characterization of surface water of pre-monsoon 2010 in mg/L
pH

EC

TDS

TH

HCO3

Cl

SO4

Na

K

Mg

Ca

SAR Na%

Palmavagu

7.23 16300 10420 2050

547

4110 2019 3063

79

239 428

168

82

Peddavagu

7.45 13200

1700

540

3100 1839 2234

90

193 365

134

81

Nakkavagu 7.35 24900 15180 3410

415

5880 3550 3909 289 375 750

165

79

8450

source: Mushtaq Hussain and TVD Prasad Rao (2013)

Area

Physico-chemical characterization of surface water of post-monsoon 2010 in mg/L
pH

EC

TDS

TH

HCO 3

Cl

SO4

Na

K

Mg

Ca

SAR Na%

Palmavagu

7.44 11000

7050

1450

682

2625 1214 1921 121 217 225

129

82

Peddavagu

7.91 10600

6750

1390

510

2743 1058 1831

176 267

123

81

Nakkavagu 7.65 19100 12500 2880

425

5720 3100 3500 250 309 645

160

80

87

2.5 above (U.S)

1.26-2.5 (M.R),

Classification

RSC meq / L
(U.S.)
above
0-1.2527(P.S.),

SAR
(Excellent),

mg/l.

mg/l.

Classification

240

(Doubtful),

200-600
0-10

44

18-27

30-100

24

10-18 (Good),

75-200

1.7
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T.H. as CaCOз mg/lit.

mg/l.

No Guidelines

51

Mg

mg/l.

No Guidelines

48

Ca

mg/l.

200-400

2.1

K

mg/l.

10.16

1.47

Na

mg/l.

1.0-1.5

60

So4

mg/l.

250-1000

125

NO3 as N

mg/l.

200-600

80

F

mg/l.

200-600

448

CL

TDS Calculated mg/lit.

Permissible
500-2000
>3000 U.S.

HCOз as CaCOз

mic.Sie / cm.
1500 to 2250=

COз as CaCOз

Sp cond at 25°C

Patancheruvu

1500=Safe

1

pH at 30 °C

BIS Permissible limits

< 750=Good
6.50 to 8.50
750 to

Mandal

Particulars of the Sample

Village

S.No

Particulars of the Sample

Table: 2 Analytical Report of Pre-Monsoon Water Samples of Patancheruvu area, Medak District (June - 2014)

Patancheruvu

8.49

700

1.44

C2S1

-0.70

P.S.

Patancheruvu

8.91

410

262

60

95

20

1.31

1.6

14

28

4.2

32

15

140

1.04

C2S1

0.29

P.S.

Kistareddype
2
t
3

Rudraram

Patancheruvu

8.95

910

582

140

193

40

1.29

9.7

26

61

99

48

19

200

1.88

C3S1

2.65

U.S.

4

Isnapur

Patancheruvu

8.15

1770

1133

0.0

113

440

1.77

3.0

127

78

3.2

96

117

720

1.27

C3S1

-12.14

P.S.

5

Patancheruvu

Patancheruvu

8.44

580

371

80

152

20

0.75

5.2

8.0

15

0.8

40

39

260

0.40

C2S1

-0.56

P.S.

Analytical Report of Post-Monsoon Water Samples of Patancheruvu area, Medak District (Nov - 2014)
1

Patancheruvu

Patancheruvu

8.26

780

499

0.0

248

50

1.63

3.00

55

52

1.6

40

44

280

1.34

C3S1

-0.65

P.S.

Patancheruvu

8.91

410

262

60

95

20

1.31

1.6

14

28

4.2

32

15

140

1.04

C2S1

0.29

P.S.

Kistareddype
2
t
3

Rudraram

Patancheruvu

8.95

910

582

140

193

40

1.29

9.7

26

61

99

48

19

200

1.88

C3S1

2.65

U.S.

4

Isnapur

Patancheruvu

8.15

1770

1133

0.0

113

440

1.77

3.0

127

78

3.2

96

117

720

1.27

C3S1

-12.14

P.S.

*courtesy: Office of the Deputy Director, Ground Water Department, Medak Dist.
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The analysis of the stream waters of Palmavagu, Peddavagu and Nakkavagu (Fig. 2) and
Patancheruvu area water samples showed that both the stream and water samples have PH of
alkaline in nature in the range of 7.23–7.91 and 8.15-8.95 respectively. A wide variation in EC
(10600 - 24900 and 410 - 1770) is noticed both from the stream and water samples. However,
the EC values are in the safe permissible zone as per BIS limits.

Similarly the TDS calculated

mg/litre is also has wide variation in the range of 6750 – 15180 and 262 – 1133 both from the
stream and water samples. Total Hardness as CaCO3 is recorded in the stream waters as 1390 –
3410 while it is in the range of 140 – 720 from various villages of Patancheruvu area. Wide
variation is also noticed both from the stream waters as well as Patancheruvu water samples in terms
of Cl, SO4, Na, K, Ca and Mg (refer Table 1 and 2).

From the analyses of tables 1 and 2, the

stream waters of Palmavagu, Peddavagu and Nakkavagu are highly contaminated whereas the
water samples from Patancheruvu area are in the BIS Permissible limits.
After treating these effluents in Common Effluent Treatment Plant located in the area,

the

wastewater is discharged into Peddavagu and Palmavagu, which meets the main stream Nakkavagu
flowing through Patancheruvu area. The discharged pollutants from the industries are entering the
surface and groundwater system (aquifers) and are also migrating towards the Manjira further
deteriorating the entire hydrological structure of the area. A point to be noted is that the Nakkavagu
is a paleo-channel and the alluvial aquifer has a much higher transmissivity than the adjoining granite
and hence transports the contaminated water of the river to very large distances invisibly
underground. A National Geophysical Research Institute (NGRI) Study sponsored by the Central
Pollution Control Board found high levels of heavy metals namely arsenic in stream water near
Common Effluent Treatment Plant is as high as 40,000ppb. It clearly indicates that the source of
arsenic is not from natural rocks but from the industrial effluents brought by different industries to
CETP for treatment.
A study brought out by the Indian Institute of Chemical Technology states that people residing in the
contaminated areas (Patancheruvu) are exposed to high levels of Arsenic pollution. The study
revealed that there were elevated levels of arsenic in the blood, urine, hair and nail of the sample
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population. This was the result of consumption of industrially contaminated waters and vegetables
grown in the soil. Exposure to such pollutants has resulted in various “Ailments like asthma,
drowsiness, gastroenteritis, bronchitis and other pulmonary disorders and burning sensations in the
eyes”.

II. CONCLUSIONS

The ground water resources must be managed in such a way that it should be protected from getting
polluted due to industrial sector activities. The sustainable use of ground water requires proper
treatment before its disposal and appropriate technologies are to be adopted for elimination of
pollutants to restore the desired water quality.

Establishment of additional Common Effluent Treatment Plants are to be established by the
industries in and around Patancheruvu area to reduce the contamination of the streams since the
present Common Effluent Treatment Plant (CETP) could not achieve the desired results due to high
TDS.

Further, banning of establishment / expansion of certain polluting industries should be

implemented on the recommendation of APPCB, the State Government vide GO Ms.No.62, dated
28.04.1999 and GO Ms.No.95, dated 21.09.2007.

It is recommended to carry out detailed environmental geochemical studies in the study area to
monitor arsenic and other toxic metals in soil and water. Further studies should also be carried out
because all the valance states of arsenic are not toxic in nature and it is essential to find out whether
arsenic is present in the form of As+3 or As+5. An integrated approach, planning and implementation
are essential for the sustainable development and management of ground water.
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ABSTRACT
Soil is a highly complex particulate material, which is highly durable and abundantly
available in nature. Due to this, soils are mostly adopted for construction of embankments,
as base and sub-base coarse in pavements, filling low lying areas. Primitively, the
embankments were constructed with very flat slopes, whereas, with the introduction of
concept of retaining, many structures have been developed and designed as per the
standard conditions. The most advance and widely adopted retainment systems is by
mechanically stabilized earth (MSE) or reinforced earth, RE, technique, where the soil is
reinforced to reduce the forces on the walls and in turn this reinforcement holds the wall
and increases stability of the soil. One such reinforcement, termed as geo-synthetic
material, is widely adopted, now-a-days, for increasing the stability of RE Walls. In RE
walls, the selected geo-synthetic material will be sandwiched between two soil layers to
enhance tensile strength of soil and hold the fascia panels in position. In such conditions,
interface friction gets generated between geo-synthetics and soil. The interface depends on
various parameters, such as type and gradation, type of soil, type and material of geosynthetics, materials and drainage conditions. With this in view, the present work is
proposed to study of the interface frictions between various types of geo-synthetics and
different geo-materials including different soils and fly ash.

I.INTRODUCTION
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The word soil is derived from the Latin word “solium” and is used for the upper layer of mantle which
can support plants. The term “soil” in soil engineering is defined as an unconsolidated material,
composed of solid particles produced by the disintegration of rocks. Based on the weathering process,
the physical and mechanical behavior of the soils can be altered from their parent material. Generally,
soil is available in different particulate matrix, differentiated majorly by the size of the particles, vis-à-vis
Gravel (20mm-4.75mm), sand (4.75mm-75µm), Silt (75µm - 2µm) and clay (< 2µm). The major
properties and the characteristics of these soils depend predominantly on the particle size distribution.

Generally, the soil in nature is found to be in combination of one or more size of particles. Hence,soil is
highly complex material both by the particle matrix and also its behavior. In the terms of engineering, the
soil has been considered to be a material with good shear strength, compressive strength but weaker
tensile strength. Due to its abundance and good strength, soil is considered as the top and easily
available and first priority as a good engineering fill material in the major engineering structures like
embankments, fills, retaining and mining facilities.
These days, retaining walls have been vastly constructed for major purposes such as decreasing width
of the embankments, water retainment, mining retainment, stabilizing slopes. With the rapid changes in
the retaining wall concepts and also due to introduction of different construction materials, the retaining
walls have underwent a phase change in their design, construction and conceptualization. They have
been started with typical high width embankments, later by conventional gravity walls, cantilever walls,
sheet pile walls and most recent of these is the reinforced earth wall. In a reinforced earth wall, the
tensile weaknesses in the soils have been countered by introducing some reinforcement elements such as
steel straps, steel rules and timber/steel sheets. In the reinforced earth wall technology, the interaction
between soil and reinforcement is of utmost importance for the design and performance of reinforced
soil structures and this complex interaction depends on the nature and the properties of the
reinforcement and soil. The principal requirements of reinforcements are strength and stability (low
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tendency to creep), durability, ease of handling high coefficient of friction and/or adherence with the soil,
low cost and ready availability. With the various problems related to sustainability, durability and
performance, the conventional reinforcements have been now replaced by “Geo-synthetics” which are
made from various types of polymers (high density polyethylene, poly propylene, poly vinyl, jute fibers,
etc.) to enhance, augment and make cost effective solutions for the geotechnical engineering problems.

A. SOIL
The type and characteristics of soil depend largely on it origin. Soils are formed by the process of
weathering of the parent rock. The process of weathering of the rock decreases the cohesive forces
binding the mineral grains and leads to the disintegration of bigger masses to smaller and smaller
particles. Transportation causes the sizes and shapes of the particles to alter and sort into sizes. Thus,
the engineering properties, viz., permeability, consolidation and shear strength of soil deposit are
governed by the mode of formation, stress history, groundwater condition and physico-chemical
characteristics of the parent material. The capability of a soil to support a loading from a structure, or to
support its own overburden, or to sustain a slope in equilibrium is governed by its shear strength.

B. SHEAR STRENGTH
The shear strength of the soil can be defined as the maximum resistance offered by the soil against the
shear stress. The shear strength of a soil is of prime importance for foundation design, earth and rock fill
dam design, highway and airfield design, stability of slopes and cuts, and lateral earth pressure
problems. It is highly complex because of various factors involved in it, viz., the heterogeneous nature of
the soil, the water table location, the drainage facility, the type and nature of construction, the stress
history, time, chemical action, or environmental conditions. There are various methods for determining
the shear strength of the soils vis-à-vis Direct shear test, Triaxial test, Unconfined compressive strength
and Vane shear test. The shear strength of the soil is majorly governed by type of soil, compaction
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parameters, normal stress and rate of strain. The shear strength of the soil is generally expressed with
Mohr-Columb equation

= + 



Where,
is shear strength of the soil in kN/m2
c is the cohesion in kN/m2
is normal stress in kN/m2
is angle of internal friction in ()
The parameters c, termed as shear parameters are fixed for a given soil. Hence, in broader terms, the
shear strength of the soil is only affected by the normal stress.
C. REINFORCEMENT
Various reinforcements are used to improve the tensile capacity of soils, especially in earth retaining
structures, in the construction of reinforced earth walls, reinforced slopes, embankments on soft soils,
landfills and other foundation soils. The different reinforcing materials used are: Plant roots, Steel bars
(Wire grids), Steel strips, Steel/cast iron Sheets and Geosynthetics.

D. GEO-SYNTHETICS
Geo-synthetics were first introduced as reinforcement material for reinforced soil structures (R.E walls)
in the 1970’s. Geo-synthetics are manufactured from various types of polymers (high density
polyethylene, poly propylene, poly vinyl, jute, fibers etc.) to enhance, augment and make cost effective
solutions for the geotechnical engineering problems. Geosynthetics are generally the polymeric, artificial
fabric products used to solve civil engineering problems. The polymeric nature of the products makes
them suitable for use in the ground where high levels of durability are required. Properly formulated
geosynthetics can also be used in exposed applications. These products have a wide range of
applications and are currently used in many civil, geotechnical, transportation, geo-environmental,
hydraulic, private development applications and including roads, airfields, railroads, embankments,
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retaining structures, reservoirs, canals, dams, erosion control, sediment control, landfill liners, landfill
covers, mining, aquaculture and agriculture.

They were used in roadway construction in Roman days to stabilize roadways and their edges. These
early attempts were made of natural fibers, fabrics or vegetation mixed with soil to improve road quality,
particularly when roads were built on unstable soil. They were also used to build steep slopes, several
pyramids as well as walls in Egypt. A fundamental problem by using natural materials (wood, cotton,
etc.) in a buried environment is the bio-degradation of material occurred by micro-organisms present in
the soil. With the advent of polymers in the middle of the 20th century, a much more stable material
became available. When they are properly formulated, lifetimes of centuries can be predicted even for
harsh environmental conditions

E. TYPES OF GEO-SYNTHETICS
Based on their function, the geo-synthetics are majorly grouped into several types they are:
 Geo-grids
 Geo-textile
 Geo-membranes
 Geo-cells
 Geo-containers
 Geo-pipes
 Geo-nets
 Geo-synthetic clay liners
 Geo-composites
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F. R.E.WALL
R.E wall is also known as Mechanically Stabilized earth wall (MSE wall). Generally Retaining walls are
relatively rigid walls used for supporting the soil mass laterally so that the soil can be retained at different
levels either on two sides or one side. A failure plane, as shown in Fig. 1.8, will get developed in the
retained soil due to which an active verge of soil will exert active earth pressure on the wall which
causes tensile forces to get develop, as the soil is weak in tension a reinforcement material should be
introduced to counteract the forces coming on to the wall as shown in the fig below. A retaining wall
should be designed properly to meet stability (external and internal) and economic considerations. When
the geo-synthetic material is used as reinforcing material, interface friction between soil and geosynthetic material plays an important role in the design of R.E wall to safe guard the structure against
pullout. Therefore it is important to know the behavior of interface friction between different soils and
geo- synthetic materials along with the properties of soils such as unit weight of soil, angle of shearing
resistance, cohesion intercept and angle of wall friction
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II. METHODOLOGIES

A. GENERAL
The various tests performed for the study along with a brief about the procedure has been included in
the following. The tests include the index tests for soil classification, the engineering tests to understand
the behavior of the soils. These tests were performed on three materials namely Sand (S), locally
available black cotton soil (C) and Flyash (F).

B. Sieve Analysis (IS:2720(Part 4) -1985)
As per the guidelines given in IS 2720 (Part 4)-1985, a portion of the soil has been oven dried at 105110°C. Sieves (4.75mm, 2.36mm, 1.18mm, 600μ, 300μ, 150μ, 75μ, pan) have been carefully
brushed to ensure that all loose material was removed and were stacked in such a way that the sieve
opening sizes range from the largest on the top to smallest at the bottom of the stack.

C. Hydrometer Analysis (IS: 2720(Part 4) -1985)
A portion of oven dried sample has been made to pass through 75µ sieve and 50 g of sample was
taken. Dispersing agent was prepared by diluting 4 g of sodium hexa-meta-phosphate, 2 g sodium
carbonate in 100ml of water. Sample, dispersing agent were taken into 1000ml measuring jar, the
mixture has been stirred until the soil is thoroughly wet, without voids then measuring jar has been filled
upto 1000ml mark as shown in the fig 3.2. Readings have been taken at different intervals
(0.5,1,2,4,9,30,60,90,120,min,24 and 48hrs) and recorded. The particle fractions and the
corresponding sizes were computed, resorting to the stokes law, and the corresponding silt and clay
contents have been determined.

D. Standard proctor test(light compaction)(IS:2720 (Part VII)-1980)
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A sample of 3kg of oven dried soil is measured to an accuracy of 1g. The compaction mould, with base
plate attached, has been weighed to nearest 1g.Water has been added to the sample of certain
percentage of weight of sample and mixed thoroughly. The mould (1000 cc) has been placed on a solid
base (concrete floor) and moist soil has been compacted into the mould, with the collar attached, in
three layers of approximately equal mass, each layer being given 25 blows by the 2.6 kg rammer
dropped freely from a height of 310 mm. The blows have been distributed uniformly over the surface of
each layer. The extension shall be removed and the compacted soil shall be leveled off carefully to the
top of the mould by means of straight edge. Then the mould and the soil have been weighed to an
accuracy of 1g. Some portion of the sample is taken from the mould in a can and dried by keeping it in
oven at a temperature of 105°-110°C to measure the water content. The above procedure has been
repeated by increasing the water content until the weight of the mould with compacted sample has been
observed to decrease. The computed dry densities and the corresponding water contents are then
plotted to obtain the compaction characteristics and the maximum dry density(MDD)& corresponding
optimum moisture content, OMC, has been determined.

E. Unconfined Compressive Strength(IS:2720 (Part VIII)-1983)
A portion of the sample has been oven dried at 105-110°C. A sample of 5kg is measured to an
accuracy of 1g.The mould with base plate attached has been weighed to nearest 1g.Water has been
added to the sample of certain percentage of weight of sample and mixed evenly. The mould (2250 cc)
has been placed on a solid base (concrete floor) and moist soil has been compacted into the mould,
with the extension attached, in three layers of approximately equal mass, each layer being given 56
blows by the 4.9 kg rammer dropped from a height of 450 mm. The blows have been distributed
uniformly over the surface of each layer.The extension shall be removed and the compacted soil shall be
leveled off carefully to the top of the mould by means of straight edge. Then the mould and the soil have
been weighed to an accuracy of 1g. Some portion of the sample is taken from the mould in a can and
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dried by keeping it in oven at a temperature of 105°-110°C to measure the water content. A sample (D:
38 mm, H: 76mm) has been extruded using sample extruder. The sample has been placed in unconfined
compressive strength testing machine, the load has been applied at a constant strain rate of 1.25 mm/min
until failure and the corresponding load, deformation values has been noted and thus, the unconfined
compressive strength and also the cohesion of the soil has been determined, corresponding to the
moisture content.

F. Liquid Limit & Plastic Limit (IS: 2720 (Part V)-1985)
A portion of oven dried sample has been passed through 425μm sieve and 120 g of passed sample is
taken into porcelain bowl (crucible). Casagrande apparatus has been cleaned, dried and ensured its
workability. Soil sample has been mixed with certain amount of distilled water evenly, placed in the cup
above the spot resting on the base, squeezed down and spread into required position with few strokes
of the spatula. Later, the soil in the cup is trimmed to a depth of one centimeter at the point of maximum
thickness. A groove has been made at the centre using a grooving tool IS: 9259-1979. The cup has
been dropped by turning the crank at a rate of 2rev/sec until the two halves of the soil cake come in
contact with each other and the number of blows has been noted. A portion of this sample has been
taken into a can and dried in oven for 24hrs to determine the corresponding water content. The above
procedure has been repeated by adding water to sample and the relative blows and water contents have
been plotted. From the plot, the water content corresponding to 25 blows have been read, which
corresponds to Liquid limit of the soil.
A portion of oven dried sample has been passed through 425μ sieve and 30 g of passed sample is
taken into porcelain bowl (crucible). The soil sample shall be mixed with distilled water in an
evaporating dish till the soil mass becomes plastic enough to be easily moulded with fingers. The soil is
then rolled into a thread of about 3 mm in diameter, such that the soil is about to crumble upon further
rolling as shown in fig 3.5. These threads, sufficiently long, has been taken into a can and dried in oven
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for 24hrs in order to determine corresponding water content, which is considered as the plastic limit of
soil.
G. Specific Gravity (IS:2720(Part III/Sec 1)-1980)
Specific gravity of the soils has been determined by employing pycnometer as per ASTM D – 850 as
shown in the fig 3.6. In this method, empty weight of pycnometer (W1) has been taken and a portion of
oven dried sample has been filled up to 1/3rd of the pycnometer and weighed (W2). Further, water has
been filled up to an extent and stirred thoroughly to clear voids and then filled up to tip of cap till a
proper meniscus has been formed and the weight(W3) has been determined. Later, the pycnometer has
been cleaned properly and filled up with clear water to tip of cap till the meniscus is formed and then
weighed (W4). Specific gravity, of the soil has been calculated as per the eq.

H. Direct Shear Test (IS: 2720(Part 13)-1986)
A portion of oven dried sample has been taken into a tray, mixed with corresponding optimum moisture
content (OMC) uniformly. In this method, porous grid plate, sample, plane grid plate were placed one
above the other with sufficient compaction of each layer and confirmed that the serrations of grid plates
are at right angles to the direction of shear. The loading pad has been placed on the top grid plate and
the whole assembly was placed in the direct shear apparatus as shown in the fig 3.7. The test was
conducted by applying horizontal shear load up to failure of the sample. The shear load readings
indicated by the proving ring assembly and the corresponding longitudinal displacements were noted at
regular intervals. A minimum of three tests were performed on same sample compacted to its
corresponding optimum moisture content (OMC) separately and readings were noted accordingly.
Cohesion and Internal frictional angle of corresponding sample were estimated. Apart from these tests,
tests were majorly performed on the geo-material and the geosynthetics in order to understand their
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interface behavior. The tests have been conducted on the direct shear apparatus, with a few
modifications. The modifications and procedure of the test has been discussed in the following.

I. Modified Direct Shear Test
In order to cater for the need of the experimentation for the present study, the conventional direct shear
test has been slightly modified. With the modification, the shear properties of the soil, sandwiching a
geosynthetic (Geo-textile or Geo-grid) has been determined. For this, a portion of oven dried sample
has been taken into a tray, mixed with corresponding optimum moisture content (OMC) uniformly. In
this method, the lower half was compacted with sample above porous grid plate by fixing the
geosynthetic material between the two halves, compact the upper half with sample and place the shear
grid plate above it. The loading pad was placed on the top grid plate and the whole assembly was
placed in the box of the modified direct shear apparatus as shown in the fig 3.8. The test was conducted
by applying horizontal shear load up to failure of the sample. The shear load readings indicated by the
proving ring assembly and the corresponding longitudinal displacements were noted at regular intervals.
A minimum of three tests were performed on same sample compacted to its corresponding optimum
moisture content (OMC) separately and readings were noted accordingly. Cohesion intercept and angle
of internal frictional corresponding sample geosynthetic interface were arrived at.

III. RESULTS AND DISCUSSIONS
The analysis of the results obtained from the various tests performed on the geomaterial is included in
this paper.As the part of the study,three geo-material, i.e. sand (S), Clay (C), Flyash (F) has been
considered and the geosynthetic material, Non-Woven Geo-textile (GT), Geo-Composite (GC) and
Geo-grid (GG) have been used as the reinforcement material.

Table 1: Properties of the geo-material
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It can be observed that the geo-materials considered for the study covers a wide range of soil size
ranges, including Sand, Silt (Flyash) and Clay (Black Cotton Soil). Also, the geosynthetic products
used in the study are the different types of material used for the reinforcement of the backfill material in
RE walls. Also, in order to observe the effect of layers of soil, Flyash (widely available fill material) has
been considered in the layers. Hence, the effect of the layers of sand/clay and flyash and vice versa has
been considered for the analysis. So, four combinations of such layers, sand on top box and flyash in
bottom box (SF) and vice versa (FS), Clay in the lower box and flyash in top box (CF) and vice versa
(FC) has been considered for the study as depicted in this results.

A. Influence of geo-material on the shear stress:
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Fig.3.1: Effect of geo-material on the shear strength

B. Influence of geo-synthetics on the shear strength of sand:

Fig.3.2. Effect of Geosynthetics on the shear strength of sand

C. Influence of geo-synthetics on the shear strength of Clay:
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Fig.3.3 Effect of Geosynthetics on the shear strength of clay

D. Influence of geo-synthetics on the shear strength of fly ash:

Fig.3.4 Effect of Geosynthetics on the shear strength of fly ash
E. Influence of geo-synthetics on the shear strength of Sand-flyash interface
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Fig.3.5 Effect of Geosynthetics on the shear strength of Sand Flyash interface.

Fig.3.6 Effect of Geosynthetics on the shear strength of Flyash Sand interface
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Fig.3.7 Shearing at the interface of a) F-GC-S and b) S-GC-F
F. Influence of geo-synthetics on the shear strength of clay-flyash interface
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Fig.3.9 Effect of Geosynthetics on the shear strength of Clay-Flyash interface &Flyash-Clay interface

Fig.3.10 Shearing at the interface of (a) F-GC-C and
(b) C-GC-F
The shear strength of the material has been observed to decrease with the geo-synthetic material
irrespective of their type. This can be attributed to the fact that the bonding between the flyash and the
clay as explained in the tabular form has induced higher shear resistance than the obtained values using
geosynthetics.
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IV. CONCLUSIONS
From the above study, the following conclusions can be made
1) From the studies conducted on different material and a combination of the layers, it has been
observed that the clay-flyash and flyash-clay layers have yielded higher shear strengths. Hence, it can be
deduced that the inclusion of flyash as layers not only enhances the interface shear strength but also
reduces the lateral pressures substantially.
2)It has been observed that the inclusion of geosynthetics, i.e. geotextile, geocomposite and geogrid in
the order of increase of tensile strength, have been detrimental in improving the shear resistance, with an
anomaly for clay flyash mixtures. Also, it can be concluded that the shear strength at the interface
increases with the tensile strength on the geosynthetic material.
3)In the combinations of the different material layers and geosynthetic interface, it has been observed
that the shear strength of the sand-geosynthetic-flyash has increased shear strength than the sandgeotextile-sand. But, the converse has been observed for the clay-geosyntheticclay interface with more
shear resistance than that observed for clay-geosynthetic-flyash layers.
4) In the study, it has been observed that the clay flyash interface, which has yielded higher shear
strength without any geosynthetic has shown an negative impact, i.e. decrease in the shear strength at the
interface with the addition of geosynthetic, irrespective of the type or the tensile strength of the material.
From the total study, it can be concluded that an R E wall, with a combination of sand-Flyash
layers reinforced with geo-grid has the maximum stability than any other combinations.

V. FUTURE SCOPE OF STUDY
Based on the plan of the study, the following points can be considered as the possible region to explore
for more studies in this arena.
1) To study the effect of particle size and grain size.
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2) To study the effect of angularity and sphericity of the particles on the interface friction by resorting to
various materials such as glass beads, ceneospheres, angular material.
3) To study the effect of coverage ratio of geogrids, tensile strength and opening size of geosynthetics.
4) Efforts can be also made to include the effect of compaction and moisture contents on the interface
behaviour.
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SEISMIC PERFORMANCE OF POST-TENSIONED FLAT SLABS – A STATE OF THE
ART REPORT
ShriyaSaridana, HarithaThota, Bhavana
CBIT, Hyderabad
ABSTRACT
Flat Slab structures are becoming increasingly common in the recent past, particularly in the
Indian context. While the various advantages they offer have made them popular, their
seismic performance has been raising doubts. Post-tensioned flat slabs are relatively the most
recent practice and are thought to be of great advantage over the conventional flat slab
systems. However, even these systems have their own problems such as failure of corroded
tendons, practical difficulties in executing the slab-column junctions etc.
This paper presents a state of the report on the merits and demerits of Post -tensioned flat
slabs, the various practical aspects in executing them and their seismic performance. It is
argued that PT flat slabs have all the potential to become an alternative for seismic
retrofitting of existing flat slab structures.
Key words: Seismic Performance, Post-Tensioned Flat Slabs, Seismic Retrofitting

I. INTRODUCTION
Reinforced Concrete Slabs have almost established as essential components of modern RC buildings.
As large volumes of concrete goes in to slabs in a building, a careful analysis and design of slabs
considering all their criticalities will go a long way in contributing for the safety and economy of a
building . RC flat slab systems have become popular and are frequently used in the recent times , owing
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to their relative advantages such as, architectural flexibility, effective use of space, possibility of
spreading uniform m work and shorter construction time etc.,.
However, the seismic performance of buildings with flat slab systems is reported to be not encouraging
due to many reasons such as the absence of beams, inadequate lateral resistance and possibility of
excessive deflections. Thus the advantages of flat slab systems are offset due to their seismic
vulnerability, particularly in high seismic zones. Post-Tensioned flat slabs are a relatively recent addition
to the construction field, are becoming increasingly common these days, replacing the conventional flat
slab systems. Popularly known as PT Flat slabs, thee slab systems are reported to be not only replacing
the flat slab systems as a newer choice, but also are becoming a retrofitting choice for the existing flat
slab systems .
This paper reviews the problems in the seismic performance of conventional flat slab systems, presents a
state of the art report on the advantages of PT flat slabs, their seismic performance and their
applications in retrofitting the existing flat slab systems .

II. SEISMIC PERFORMANCE OF FLAT SLAB SYSTEMS
M.A.Erberic and A.S.Elnashai (2004) have developed fragility curves for a 5 storeyed building with flat
slab structure. These curves were compared with those for moment resisting RC framed building. Their
studies revealed that the building with flat slab system was more fragile. Takako Niwa et.al. (2004)
conducted experimental investigations on the falt slabs with pre-cast elements with a specific objective
of knowing the punching shear behavior around a column. Their study revealed that failures were
occurring around the column mainly because of inadequate shear reinforcement and that the pre-cast
panels were not producing any negative effect . R.P.Apostolska et.al.(2008) have studied the seismic
risk involved in having a flat slab system and compared with another system having flat slabs with
peripheral beams . Their study has shown that Flat slab systems with peripheral beams are having less
risk. Uttamasha Gupta et.al.(2012) have compared the seismic performance of beam slab system , Flat
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slab system with drops and a flat slab system plus part shear walls . Their study revealed that the column
reinforcements increased considerably in building with flat slab when compared with a beam slab
system . Provision of part shear walls was also not helpful in severe seismic zones . Aswini . R ( 2015 )
has compared the seismic performance of a beam slab , flat slab and grid slab systems for a ground+10
storeyed building . Their study revealed that flat slab systems were more vulnerable to seismicity.
In addition to these studies, it is well known that during 1960s flat slab structures have displayed serious
problems during earthquakes. Figure 1 shows the collapse of a Flat slab building in Bangalore, India
(2008).

Figure 1: Collapse of a flat slab building in Bangalore (2008)

III. SEISMIC PERFORMANCE OF PT FLAT SLABS – A REVIEW
Post–tensioned (PT) flat plate construction has long been popular not only in developed countries but in
developing countries like Thailand for medium–rise to high–rise buildings such as office buildings,
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hospitals, residential buildings, university, and parking buildings. As a general design practice, flat plate
structures are designed primarily for gravity loads, while they are coupled with concrete shear walls for
resisting lateral wind load. The flat plate structures are normally neither designed for lateral seismic load
nor checked for deformation compatibility with the shear walls to ensure their ability to undergo the
maximum earthquake–induced lateral drift without losing of the gravity load carrying capacity. It is
widely known that the slab–column connection is a critical component in the flat plate system. Under a
strong earthquake ground motion, brittle punching shear failure may occur in this critical zone due to a
combination of direct gravity shear and eccentric shear from earthquake–induced unbalanced moment
between slab and column. In addition, extensive cracks in the connection region caused by repeated
reversals of large lateral drift may result in a significant deterioration of the shear capacity of the
connection. The punching shear failure may lead to a progressive collapse of the whole flat plate
building, as the one shown in figure-1.
Although numerous experimental studies on the seismic performance of slab–column connections have
been carried out over the past two decades, most of these works focused on the seismic response of
reinforced concrete (RC) flat plates. A limited number of studies investigated the seismic capacity of PT
flat plates (Hawkins 1981, Foutch et al. 1990, Qaisrani 1993, Martinez–Cruzado et al. 1994, Kang
and Wallace 2006, Gayed and Ghali 2006). All tested PT specimens were hitherto made to represent
unbonded flat plate connections.

IV. PT SLABS AS AN OPTION FOR RETROFITTING THE EXISTING FLAT SLABS
A. Retrofitting of Concrete Structures Using Unbonded Post Tensioning
The objective of retroﬁtting a structure is to modify or improve the strength and serviceability of the
existing member. The options of strengthening an existing RC flat slab system for gravity loads include
the following:
• Adding drop caps, drop panels, or beams at the slab sofﬁt

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
• Slab overlay that supports the existing slab dead load
• Increase in or jacketing of existing beams, girders, and columns
• Adding columns or remove and replace existing columns
• Adding a grid work of beams at the slab sofﬁt
• Attaching externally applied metal plates to the existing concrete slab
The application of external pre-stressing for non pre-stressed or pre-stressed flat slab systems is a
widely used retroﬁt option for gravity-load strengthening and serviceability.
B. External Pre-stressing for Gravity-Load Strengthening
Using an external unbonded post- tensioning retroﬁt scheme, there are two principal approaches to
compensate for the strength shortfall of the existing structure—namely, direct-member strengthening
(for one-way slabs and beams) and indirect-member strengthening (for two-way slabs).
Direct-member strengthening is typically used for one-way members such as one-way slabs and beams.
First, the engineer should establish the capacity of the existing member and scale the strength shortfall by
comparing the established capacity with the load demand. The strength-shortfall compensation may be
readily supplied by attaching externally stressed unbonded tendons on each side of a beam. The tendons
should be proﬁled (typically, harped with one or two deviators) so as to uplift or unload the beam equal
to or more than the amount of load that the existing capacity cannot safely sustain. The external tendons
are only intended to supplement the existing capacity. It may be difficult to establish the capacity of
damaged structures or members with highly deteriorated reinforcing. In such cases, the external posttensioning may be considered to take all loads, where anchors are attached to columns or beams, the
applied load is retained in the form of pre compression in the existing member. The installation of
deviators (deﬂector saddles) or anchors should miss all main member reinforcing.
Indirect-member strengthening, typically used for two-way slabs and thus flat slabs takes advantage
of the possibility of alternate load passes by using the capacity of the existing structure. Initially, a two-
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way member may be examined, to establish the failure mechanism and locations of hinge formation.
The objective is to search for and select an alternative failure mechanism that is capable of safely
sustaining the factored loading. Through the addition of external applied post-tensioning upward forces,
the failure mechanism may be altered to accomplish this objective. External pre stressing, if used to
supplement the strength of the member, should be encased in ﬁre-retardant material that meets the ﬁreresistivity or rating requirements for the particular application.

C. External Prestressing for Serviceability
When a structure reﬂects signs of serviceability shortcomings, such as excessive deﬂections or
cracking, external pre-stressing has been effective as a corrective retroﬁt. For example, the installation
of tendons at the underside of a slab or at each side of a beam, proﬁled to result in upward forces
where desired, may be an effective and economical retroﬁt solution. For cracks or deterioration of
members, additional work may be required beyond the application of external post- tensioning. The
retroﬁtting of non-pre-stressed members, using external forces to counteract excessive elastic
deﬂection and plastic deformation, may have to be analyzed using specialized software to model the
time-dependent creep deformation. If the application of external tendons is used solely for the
purpose of improving serviceability shortcomings in a structure with adequate strength to sustain the
code- predicted factored loading, then the tendons may not require corrosion protection if they are
aesthetically acceptable.
D. Retrofit Application of External Unbonded Post-Tensioning
The principal considerations for the selection of a retroﬁt scheme are performance, durability,
economy, and appearance. External tendons may be threaded through existing concrete members
(such as walls or beams), directly attached to existing elements, or routed over deﬂector supports.
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When selecting a particular tendon layout support system, access, available space, ﬁre protection
requirements, and aesthetics must be considered.
E. Case study of a Beam Retrofit
Excessive post elastic deformation and concrete cracking were recorded during the course of
evaluating the non-prestressed beams of a private parking in woodland hills of California, USA . The
use of bundled unbounded tendons on each side of the beam, with one deviator at mid span was
selected to utilize the upward force component to instantly neutralize the elastic deflection and to
remove the post construction (plastic) deformation to a near zero within a period of 10 years after the
retrofit was successfully installed .A time dependent analysis was performed to establish the
deformation of the non-pre-stressed beams during their predicted useful life.
F. Case study of a slab retrofit
During the ﬁnal construction stages of a hybrid structure (a three-story residential wood framing over a
one-story concrete garage) located in Glendale, California, excessive deﬂection and cracking of the
elevated concrete slab were recorded. An initial document review revealed that inadequate
reinforcement was speciﬁed in the original design.
The non pre-stressed cast-in-place concrete slab was supported on an array of orthogonally spaced
concrete columns. The ﬁrst-mode failure mechanism of parallel hinge line formation was altered by the
introduction of external upward forces along said hinge line. The upward force was calculated, utilizing
the existing slab’s capacity, allowing for an alternative failure mechanism with a signiﬁcantly higher
capacity limit. Three principal external tendon layout support systems were proposed.

V. CONCLUSIONS
In view of the known seismic vulnerability of flat slab systems and a number of instances of their failures
during seismicity alternative systems which can either replace them or strengthen the existing ones must
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be thought of. Post-tensioned flat slabs are the emerging structural slab systems which have the
potential for replacing the flat slab systems and as the best alternative for retrofitting the existing flat slab
systems.
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ABSTRACT
Design and efficiency of a system always maintains a trade-off relation. The data cache level
have come with an introduction of reducing the addressing time to locate the effective
storage, which directly shows a proportionality in time and energy access. However, at stages
of mapping the level of expected speed reduces due to overwhelmed page clusters or repeated
called and pending access layers. Many replacement approaches have shown their essence in
improvising the mapping standards. This paper has two level of presentations, as one choses a
choice of prominent algorithm in mapping speed and other to show energy reduction by
showing speed enhancement. The techniques are near to precise in lowering and minimizing
the number of times of addressing during the cache handling. This allows suitable energy
reduction with very least performance challenges. The results are given with comparisons of
various algorithms and energy utilizations.
Key Words: APCLRU, WBLRU, L1 Cache, L2 Cache, FTL, TLB, NAND Flash memor
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I. INTRODUCTION
Embedded application real-time industries, such as robotics, avionics, bio metrics, railway and
space, have steadily growing demands for greater computing power and stricter cost containment
[8]. Real-time system designers respond to this need by using processors with high-performance
features. In particular, cache memories have been shown to be a key feature to improve average
performance. In comparative cases, their usage challenges the performance of the WCET worstcase execution time estimates [2], which is mandatory in real-time systems to prove that the timing
constraints of the system are met. Various cache framing methodologies have been proposed to
explore the comparisons among design and performance. As caches are mostly and adversely setassociative, almost many design techniques focus on minimizing the activated data arrays as well as
the number of tags at an access, this helps in reducing the power consumption. Energy consumption
can be reduced greatly because at most only one data array corresponding to phased caches [13].
The access tag arrays and data arrays in two different phases get to the matched tag, if any, is
accessed. The phased caches show their effect in lower level memory, mostly to be the L2 cache, it
happens because of the increase in access cycles.
Table I: Hardware Approach In Updating C S And Nccs

F

E

H/M Action

Add a cluster, C S Ci , NCCS
1

0

0

++

0

1

0

Replace a cluster, Ci ↔ C j
Remove a cluster, C S − Ci ,

0

1

1

NCCS − −

D

0

1

No action
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*F: free or busy signal. E: evicting signal. H/M: hitting or missing signal.
Unfortunately, these properties are not met by current processors due to their deterministic nature.
For instance, from the representation of Table I if we run a given program fed with the same input
data several times on the same processor, we will observe some variation in its execution time due
to, for instance, the fact that it is allocated in different locations in memory resulting in different
execution times. However, those execution times are not necessarily suitable, i.e., cannot be
modelled with random variables. At the cache level, the deterministic work of the placement (e.g.,
modulo) and replacement (e.g., least recently used or LRU for short) policies makes memory
operations.
Most of work on the write buffer exploits temporal and spatial locality to improve the hit ratio of the
write buffer. However, the write buffer alone can only explore limited temporal and spatial locality
with the limited size of random access memory (RAM) available. In order to better exploit temporal
and spatial locality [3]–[12], this paper proposes to reorder the write sequences sent to the write
buffer, which come from the upper memory hierarchy, namely, virtual memory.
Plenty of management methodologies have been proposed [11], [19] on virtual memory regarding
for Flash-based memories in embedded systems. On the basis of providing secondary memories
with respect to devices like hard disks, many approaches including optimal method, stack method
and least and most significant recently used page method, show their effect. The least recently used
(LRU) algorithm when compared is mostly used as the replacement algorithm. However, when Flash
memory is applied as the secondary storage, an asymmetry arises in read and write operations.
The time taken in representing a read operation is far less when stated in a row of comparison with
write operation. When a write operation is initiated the availability of empty spaces is more
required, so basically a search for empty block or locality is done and if it suffers through any
unavailability then clearing of any level of pages or cluster or block is done. The approaches like
buffer aware algorithm, clean first less used algorithm have their own benefits and flaws but they
improve the system performance by reducing the number of write activities on the Flash
memory. The write buffer to make it not only improve the performance but also work seamlessly
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with the management approach of virtual memory. Finally, the performance of these two designed
approaches is evaluated.

II. BUILT IN SELF TEST IN WBLRU
Flash memory is equipped with a write buffer to improve its write performance. A Flash Translation
Layer of cache is integrated into the Flash based memory controller. However, when it comes to
the concept in the flash translation layer in this paper can be any kind of block-mapping- or hybridmapping- based FTLs, such as BIST-aided scan test [17] and FAST [6]. On the whole t h e Flash
memory storage system is an in-house layer of the virtual memory. Write operations take the
unwanted pages from the virtual memory into the write buffer and evacuate the unrequired
data. Read operations read data from both the provided write buffer and available Flash memory.
The on-chip RAM as the write buffer here can be a battery-backed DRAM or emerging nonvolatile
memories [1]–[3], such as phase change memory [12] and magneto resistive random access
memory [21], [15], in order to avoid data loss when systems power is off.

Fig 1 Implementation of TLB and Tag operations
This paper proposes a new management approach for virtual memory, which makes use of the state
information of the write buffer to reorder the write sequences. Fig 1 presents the proposed
cooperating management approach on virtual memory.
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III. CACHE-AWARE BUFFER MEMORY MANAGEMENT
As stated in the previous sections, a write buffer has been provided in Flash level based systems to
improve the write performance. However, current work on virtual memory is not aware of the
existence of the write buffer. Conventional managements on virtual memory consider hard disks as
the storage media. The aim of these approaches is to improve the hit ratio of the virtual memory.
Taking LRU as an example, it exploits the locality of applications by keeping the most recently
used data in main memory. However, when the storage medium is changed to flash memory, the
scenario becomes different. There are situations of unmatched speeds of read and write operations.
This characteristic is explored by CFLRU [11], which delays write operations in virtual memory as
long as possible to minimize the write operations to the category of write buffer provided in Flash .
Similar to CFLRU, there is a window for WBLRU to select the victim pages to evict. Window size
is a very important parameter for WBLRU. If the window size is too large, a large number of
additional read activities would be induced. However, if a very small window size is set, there
would be little benefit for WBLRU to exploit the write sequences as represented in Fig 2. Two
approaches are proposed to determine the window size for WBLRU.

Fig 2 State level representation of cache access
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1) Static Window Size: Same as CFLRU, this approach sets the window size statically. We preexecute all the applications while setting window size from 10% to 100% of virtual memory and
identify the best results for all the target applications. We select the result with the minimal
additional overheads on Flash memory as the best result. The additional overheads include erase
operations, read operations, and copy operations during garbage collection the Flash memory.
With this approach, a suitable window size for the target application can be identified.
2) Dynamic Window Size: This approach sets the window size dynamically. We do not need to
pre-execute all the applications. Different from the dynamic window approach in CFLRU, setting
the window size in WBLRU takes the number.
In the SRAM design the role of Load/ Store Queue is mush to be focused. The instruction may
reside in the LSQ stage for greater than one clock cycle of the sequence. This leads to the
requirement of a better enhancement in the L1 cache, the supplement stages maintain their
information to hold until the suitable load and store instruction is assigned to the cache and that too
predominantly to the first level i.e.L1 cache. This stage treated as L1 data cache, works in the
pursuit of providing an effective positioning of the instruction. The accessing of the information buffer
has the similar number of alignments as the queue of load and store. In each of the entered writings,
the tag miss and TLB miss bits (“1” for hit and “0” for miss) represent the status of page accesses,
respectively. It first reads the translation page fixed with the necessary mapping point in flash
memory, and then it evacuates the one mapping indicated item to flash memory. The main required
physical tag address is produced by searching the queue TLB. Significantly this lower the of the
address mapping table compared with page-level translation layers. However, this may still suffer
from a large random access memory footprint problem due to the increasing capacity of flash
memory. From the Load store queue, the matter will be transferred into the information buffer after
one clock cycle. Therefore, the write signal of the LSQ is passed to the level L1 data cache.
In a supporting way, however, both the instruction in the LSQ and its quick prior destination way
information are read out from the queue list and information buffer, respectively, at the same time.
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Regardless of whether the buffers and queue are obtained for instructions or full programs, they
cannot be derived with current deterministic architectures since events affecting execution time, e.g.
cache hits/misses. For example, when a page gets accessed first and is completely utilized by the
executing end and transferred back to the cluster level storage, the time of retrieving the page again
for number of times makes a straight relation with the cluster block management. This leads to further
drafting the page from its current location makes a essence in the various algorithm approaches. The
presence of the accessed page is preferred in L2 to L1 cache data levels.
The instruction present in the queue will be still needed to be moved to the L1 data cache also with
providing a solution to the delay problems. This rises an issue of more load on performance treated
as penalty to the performance. When it makes a greater difficulty in finding an empty space but the
padding methodology shows some improvising effect. When instruction in the LSQ is available to be
processed while the needed location is away, a side route method helps the information buffer and
send the pages to the write buffer, APCLRU works seamlessly with WBS since WBS may
prematurely evict dirty pages from the virtual memory to the write buffer. APCLRU has better I/O
performance (measured in milliseconds) than BPLRU and CLC in most cases. WBLRU shows
significant improvement over LRU, CFLRU, and CFDC.

Some other approaches, such as

CCFLRU [22] and LRU-WSR [19], are orthogonal to the proposed approach.
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Fig.3 Comparison Analysis
Table II: Efficiency rate in saving the access time
Name of

Write vs

Efficiency

the

Erase count

(%)

Algorithm

analysis(100)

FAB

76

57%

81

54 %

44

76%

BPLRU
WBLRU

IV. COMPARISON ANALYSIS
At selected sizes of memories the given results out show the Comparisons and staged results for the
algorithms at size of 4 MB data cache. We assume a hybrid mapping approach as selected in Fig
3, as it has better tradeoffs between the mapping table size and Flash memory performance. The Table II
is presented taking into consideration the correlation between write patterns and merge operations in
hybrid FTL, the goal can be enhanced APCLRU is to organize the write buffer in a way that
produces suitable write patterns for FTL to increase the possibility of switch merge operations
and reduce the possibility of full merge operations.

V. CONCLUSION
This paper proposed is focused on energy and design efficient in the Flash-based systems.
Performance Enhanced Cache is to provide better predictability with guaranteed
performance enhancement while improving the average - case performance by
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exploiting both temporal and spatial locality just like a regular cache. This approach is
designed to improve the performance of Flash-memory-based systems. Unlike previous work,
where virtual memory and write buffer managements are designed separately, this paper proposed
a new replacement algorithm for virtual memory, which cooperates with the write buffer and
reorders the write sequences sent to the write buffer. A replacement algorithm on the buffer
management of write operations was also proposed to work effectively with the proposed
approach in virtual memory. Simulation results showed that significant improvement in I/O
performance and reduction in the number of applied erase & write operations leading to the
standard level approach by preserving the access time and un-affecting the design strategy .
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ABSTRACT
Concrete structures are cured for 7-28 days so as to have strength, stability and durability
obtained fully. The two objectives of curing are to prevent loss of moisture and to control
the temperature till the concrete attains desired strength. Curing methods include ponding
(immersion), spraying or fogging, membrane curing in temperate zones. In cold climatic
areas steam curing is done. Chemical compounds are used for curing for speedy
construction but the cost is high. In traditional practice, curing is done uneconomically
where valuable water is lost in slabs, beams and columns. Water available for hydration
process is not more than 20% depending on method of curing. Curing of concrete is for
hydration process under given set of temperature and humidity after placement of concrete
into formwork. Hydration process takes place satisfactorily under saturation and stops
when vaporpressure of water in capillaries fall below 80% of saturation humidity. There
is good relation between compressive strength and time of curing. ACI committee 209
proved that up to 28days cement hydration is rapid and there is increase in strength. Of
all, moist curing is most preferable method rather than spraying in open air. Cracks
develop due to thermal shrinkage, if curing is ineffective. A critical study is made on water
used for curing a pavement of one kilometer two lane(7KM wide) pavement for 28 days by
constructing small ponds. Alternately membrane curing was placed on the pavement.
Water saving was found to be 60% in membrane method. Membrane curing is economical
in temperate regions and steam curing in cold regions
KEYWORDS: Hardening, RCC structures, Anhydrous, membrane, Curing
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I. INTRODUCTION
With advent of cement, most of the structures like buildings, bridges, dams, pavements are
being constructed easily and strongly .As concrete is strong in compression and weak in
tension, reinforcement became necessary to take tensile stresses. Thus reinforced cement
concrete structures are popular and quality of cement and manufacturing process of
concrete have become important. Concrete manufacture with ingredients of coarse and fine
aggregates mixed with water becomes a heterogenous compound When mixed with water,
chemical reaction takes place and heat is generated . The chemical reaction is exothermic.
The process of chemical reaction is called hardening . In order to facilitate the process of
hardening of cement, sufficient quantity of water has to be added so to create ambient
temperature and humidity. This process of adding water is called curing .

Curing

of

concrete is an important phase of construction of RCC structures. Strength,

stability, and durability of these structures are influenced by the quantity of curing water,
duration and method of curing . .Quantity of water used for curing has less importance .If
curing is ineffective, shrinkage cracks develop in the concrete ,structures deteriorate with time
and fail to take loads and ultimately collapse may take place. It is therefore necessary to
understand the mechanism of curing on strength of concrete. The methods of curing are a)
Immersion b)Ponding c)Spraying or fogging d)Wet covering e)Use of chemical compounds

II. MECHANISM OF HYDRATION OF CEMENT
Anhydrous cement ( Dry cement )does not bind with coarse and fine aggregates .It acquires
adhesive property when mixed with water . The chemical reaction that takes place between
cement and water is called hydration of cement. On hydration, some products are formed .
These products are important because they have cementing or adhesive values .The quality
,quantity ,continuity ,stability and rate of formation of

hydration products are important.

Hydration process is in two ways namely “Through solution” and “Solid state”
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In through solution cement compounds dissolve to produce a supersaturated solution from
which different hydrated products get precipitated . In solid state process water attacks
cement compounds in solid state converting the compounds into hydrated products starting
from surface and proceeding to interior of compounds with time .It is probable that both
through solution and solid state types of mechanism occur during the course of reaction of
cement and water . The former mechanism may predominate in the early stages while the
latter mechanism may operate during later stage of hydration .

The reaction of cement with water is exothermic .Considerable quantity of heat is called
heat of hydration is liberated .Different compounds in cement react at different rates and
liberate different quantities of heat C3S (Tricalcium silicate) ,C2S (Dicalcium silicate ) ,C3A
(Tricalcium aluminate ) and C4AF ( Terra calcium alumino ferrite ) are the major compounds
and these compounds play a vital role in hydration and liberate different quantities of heat
.The compounds are called Bogue’s compounds (named after R . H Bogue . Tornbohm
called these compounds as Alite ,Belite , Celite and Felite .
Heat of hydration generated by these four compounds as per Verbec and Foster is given
below;

Compound

Heat of hydration(calories/gram )
3 days 90 days 13 years

C3S

58

104

122

C2S

12

42

59

C3A

212

311

324

C4A

69

98

102
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C3A liberates more heat. Hydration process is not instantaneous. The reaction is faster in early
period and continues indefinitely at a decreasing rate. Complete hydration cannot be obtained even
in one year. It has been observed that after 28 days of curing cement grains have hydrated to a
depth of 4μ (0.004 mm). This is the reason, curing is generally done upto 28 days in RCC
structures so as to have 60 to 70 percent hydration completed.

III. CURING METHODS AND EFFECT OF TEMPERATURE AND HUMIDITY ON
CURING WATER QUANTITY
There are 4 methods of curing RCC structures.
a) Water curing
b) Membrane curing
c) Application of heat
d) Miscellaneous

a) Water curing : Water curing is done in four ways. 1) Immersion 2) Ponding 3) Spraying or
fogging and 4) Wet covering.
The precast concrete items are normally immersed in curing tank for certain duration. Pavement
slabs, roof slabs are covered under water by making small ponds. Vertical retaining wall or
plastered surfaces or concrete columns are cured by spraying water. In some cases, wet covering
such as wet gunny bags, jute matting, straw are wrapped to vertical surface for keeping the concrete
wet. For horizontal surfaces, saw dust, earth or sand are used as wet covering for longer time.

b) Membrane curing : Sometimes water is not available sufficiently for curing. Lavish application of
water is not possible for reasons of economy. Curing does not mean only application of water. It
means creation of conditions for promotion of uninterrupted and progressive hydration. Technically
the amount of water mixed to make concrete is more than sufficient to hydrate cement, provided this
water is not allowed to go out from the body of concrete. For this reason membrane curing is done
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which will effectively seal off the evaporation of water from concrete. Membrane is a sealing
compound. Membrane curing is good method of maintaining satisfactory state of wetness in the
body of concrete when original water cement ratio maintained is not less than 0.5. To achieve
this,membrane is applied after 1 or 2 days of actual wet curing (spraying). For effective curing,
membrane of good quality should be applied effectively. 2 or 3 coats may be required for effective
prevention of evaporation of water.
Water scarcity, non-availability of labour have encouraged membrane curing. It is 80% efficient as
compared to water curing. Water curing is ideal in theory. But in practice more than 60 to 80%
ware is lost in spillage to ground and air and evaporation.

c) Steam curing : It is advisable only when presence of moisture is sufficiently made available along
with heat for hydration .Steam curing is advisable in cold climatic regions.

d) Miscellaneous methods of curing
Calcium chloride is used either as surface coating or as an admixture . is used as curing
medium satisfactorily . Calcium chloride is salt and absorb moisture from atmosphere retains
at surface .This absorbed moisture prevents curing water from evaporation and keeps
concrete wet for long time and form work prevents escaping moisture from concrete
particularly in case of beams and columns .Keeping form work intact and sealing the joint
with wax or another sealing compound prevents evaporation.

IV. STUDY CONDUCTED IN A TYPICAL AREA
A critical study is made on the amount of water used for curing a pavement of one
kilometer two way lane ( 7 meters wide ) for 28 days , by constructing small ponds .
Alternatively membrane curing is placed on the pavement . Saving was found to be 60 %
in membrane curing .
Total area of pavement studied = 7000 sq meters
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Depth of water applied in ponds per day =7000 x 0.03 = 210 cubic meters
Depth of water applied in membrane curing = 700 x0.01 =70 cubic meters
Saving of water per day = 210 -70 = 140 cubic meters
Saving of water for 28 days =140 x28 =3920 cubic meters
Saving of water per square meter =3920/7000= 0.56 cubic meters =560 liters
This water is sufficient for one family of 5 members for domestic purpose including drinking
for one day .

V. PERIOD OF CURING
Curing is intended to keep concrete wet and not allowed to dry .After 24 hours of
completion of concreting, curing can commence and to continue for 28 days. Curing time is
influenced by prevailing temperature ,humidity ,wind velocity, type of cement ,fineness of
cement ,water cement ratio used ,size of member etc; For general guidance ,curing is
continued till 70% of specified strength is attained .

VI. CONCLUSIONS
Curing of concrete in RCC structures like buildings, bridges, dams, pavements is intended for
complete chemical reaction of cement and water called hydration.
Hydration process is complex process due to different types of chemical compounds formed
during chemical reaction .Each compound liberates heat of hydration differently .Curing is
intended for preventing heat of hydration and gaining specified strength without causing
shrinkage cracks .Curing is influenced by the temperature and humidity in the atmosphere in
the area at the time of construction .

There are various methods of curing like water curing ,membrane curing, steam curing and
miscellaneous types of curing .Of all, membrane curing (applying chemical compounds as
coating) is ideal for curing and saves precious water and it is an effective method for large
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RCC structures. Curing is recommended immediately after 24 hours of completion of work
and continue till 70% of strength is attained.
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Abstract
Cloud data services, it is commonplace for data to be not only stored in the cloud, but also
shared across multiple users. Unfortunately, the integrity of cloud data is subject to
skepticism due to the existence of hardware/software failures and human errors. Several
mechanisms have been designed to allow both data owners and public verifiers to
efficiently audit cloud data integrity without retrieving the entire data from the cloud
server. However, public auditing on the integrity of shared data with these existing
mechanisms will inevitably reveal confidential information—identity privacy—to public
verifiers.
In this paper, we propose a novel privacy-preserving mechanism that supports public
auditing on shared data stored in the cloud. In particular, we exploit ring signatures to
compute verification metadata needed to audit the correctness of shared data. With our
mechanism, the identity of the signer on each block in shared data is kept private from
public verifiers, who are able to efficiently verify shared data integrity without retrieving
the entire file. In addition, our mechanism is able to perform multiple auditing tasks
simultaneously instead of verifying them one by one. Our experimental results
demonstrate the effectiveness and efficiency of our mechanism when auditing shared data
integrity.
Index Terms—Public auditing, privacy-preserving, shared data, cloud computing.
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I. INTRODUCTION
Cloud able data storage services with a much lower marginal service providers offer users efficient
and scalcost than traditional approaches. It is routineforusersto leverage cloud storage services to
share data with others in a group, as data sharing becomesastandard feature in most cloud storage
offerings, including Dropbox, iCloud and Google Drive.The integrity of data in cloud storage,
however, is subject to skepticism and scrutiny, as data stored in the cloud can easily be lost or
corrupted due to the inevitablehardware/ software failures and human errors.To make this matter
even worse, cloud service providers may be reluctant to information users aabout these data errors
in order tomaintain the reputation of their services and avoid losing profits.

Fig:Structure of Cloud Computing

Therefore, the integrity of cloud datashouldbe verified before any data utilization, such as search or
computation over clouddata.
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The traditional approach for checking data correctness is to retrieve the entire data from the cloud,
and then verify data integrity by checking the correctness of signatures (e.g., RSA ) or hash values
(e.g.,MD5)of the entire data. Certainly, This conventional approach is able to successfully check the
correctness of cloud data.There exist various tools and technologies for multicloud, such as Platform
VM Orchestrator, VMware vSphere, and Ovirt. These tools help cloud providers construct a
distributed cloud storage platform (DCSP) for managing clients’ data. However, if such an important
platform is vulnerable to security attacks, it would irretrievable losses to the clients.For example, the
confidential data in an enterprise may be illegally accessed through a remote interface provided by a
multi-cloud,o rrelevant data and archives may be lost or tampered with when they are Stored into
anA preliminary version of this paper appeared under thetitle”Efficient Provable Data Possession for
Hybrid Clouds.Security (CCS), uncertain storage pool outside the enterprise. Therefore, it is
indispensable for cloud service providers (CSPs) to provide security techniques for managing their
storage services.Provable data possession (PDP) (or proofs of retrievability (POR)) is such a
probabilistic proof technique for a storage provider to prove the integrity and ownership of clients’
data without downloading data.

Fig. Provable Data Possession at Untrusted Stores
The proof-checkingwithout downloading makes it especially important for large-size files and folders
(typically including manyclients’files)to check whether these data have been tampered with or
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deleted without downloading the latest version ofdata. Thus, it is able to replace traditional hash
andsignature functions in storage outsourcing. Various PDP schemes have been recently proposed,
such as Scalable PDP and Dynamic PDP. However, these schemes mainly focus on PDP issues at
untrusted servers in a single cloud storage provider andare not suitable for a multi-cloud
environment.Recently, many mechanisms , have been proposed to allow not only a data owner itself
but also a public verifier to efficiently perform integrity checking without downloading the entire data
from the cloud, which is referred to as public auditing . In these mechanisms, data is divided into
many small blocks, where each block is independently signed by the owner; and a random
combination of all the blocks instead of the whole data is retrieved duringintegrity checking . A
public verifier could be a data user (e.g., researcher) who would like to utilize,The owner’s data via
the cloud or a third-party auditor (TPA)who can provide expert integrity checking services . Moving
a step forward, Wang et al. designed an advanced auditing mechanism so that during public auditing
on cloud data, the contentof private data belonging to a personal user is not disclosed to any public
verifiers. Unfortunately, current public auditing solutions mentioned above only focus on personal
data in the cloud . We believe that sharing data among multiple users is perhaps one of the most
engaging features that motivates cloud storage. Therefore, it is also necessary to ensure the integrity
of shared data in the cloud is correct.
1.1 Motivation
Toprovide a low-cost, scalable, locationindependent platform for managing clients’ data, current
cloud storage systems adopt several new distributed file systems, for example, apache hadoop
distribution file system (hdfs), google file system (gfs), amazon s3 file system, cloudstore etc. These
file systems share some similar features: a single metadata server provides centralized management
by a global namespace; files are split into blocks or chunks and stored on block servers; and the
systems are comprised of interconnected clusters of blockservers.Those features enable cloud
service providers to store and process large amounts of data. However, it is crucial to offer an
efficient verification on the integrity ease of use.
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II. PROBLEM STATEMENT
2.1 System Model
As illustrated in Fig. 2, the system model in this paper involves three parties: the cloud server, a
groupofusers and a public verifier. There are two typesofusersina group: the oiginal user and a
number of group users.The original user initially creates shared data in the cloud, and shares it with
group users. Both the original user and group users are members of the group. Every member of the
group is allowed to access and modify shared data.Shared data and its verification meta
data(i.e.,signatures) are both stored in the cloud server. A public verifier, such as a thirdparty auditor
providing expert data auditing services or a data user outside the group intending to utilize shared
data, is able to publicly verify the integrity of shared data stored in the cloudserver.When a public
verifier wishes to check the integrity of shared data, it first sends an auditing challenge to the cloud
server. After receiving the auditing challenge,the

cloud server responds to the public verifier with an auditing proof of the possession of shared data.
Then, this public verifier checks the correctness of the entire data by verifying the correctness of the
auditing proof. Essentially, the process of public auditing is a challengeand-response protocol
between a public verifier and the cloudserver .

2.2 Threat Model
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Integrity Threats
Two kinds of threats related to the integrity of shared data are possible. First, an adversary may try
to corrupt the integrity of shared data.Second,the cloud service provider may in Advertently
corrupt(or even remove) data in its storagedue to hardware failures and human errors. Making
matters worse, the cloud service provider is economically motivated, which means it
may be reluctant to inform users about such corruption of data in order to save its reputation and
avoilosing profit so fits services.

Privacy Threats.
The identity of the signer on each block in shared data is private and confidential to thegroup. During
the process of auditing, a public verifier,who is only allowed to verify the correctness of shared data
integrity, may try to reveal the identity of the signer on each block in shared data based on
verification metadata.
Once the public verifier reveals the identity of the signer on each block, it can easily distinguishahighvaluetarget(a particular user in the group or a special block in shared data) fromothers.

2.3 Design Objectives
Our mechanism, Oruta, should be designed to achieve following properties: (1) Public Auditing: A
publicverifierisable to publicly verify the integrity of shared data without retrieving the entire data
fromthecloud.(2)Correctness:A public verifier is able to correctly verify shared data integrity. (3)
Unforgeability: Only a user in the group can generate valid verification metadata (i.e., signatures)on
shared data.
(4)Identity Privacy: A public verifier cannot distinguish the identity of the signer on each block in
shared data during the process of auditing.

III. METHODOLOGIES
3.1 Public Auditing Mechanisums
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Data shareing among multiple users is perhaps one of the most engaging features that motivates
cloud storage. Therefore, it is also necessary to ensure the integrity of shared data in the cloud is
correct. Existing B. Wang is with the State Key Laboratory of Integrated Service See public
auditing mechanisms can actually be extended to verify shared data integrity .However,a new
significant privacy issue introduced in the case of shared data with the use of existing mechanisms is
the leakage of identity privacy to public verifiers. For instance, Alice and Bob work together as a
groupand share a file in the cloud . The shared file is divided into a number of small blocks, where
each block is independently signed by one of the two users with existing public auditing solutions
Once a block in this shared file is modified by a user, this user needs to sign the new block using
his/her private key. Eventually, different blocks are signed by different users due to the modification
introduced by these two different users. Then, in order to correctly audit the integrity of the entire
data, a public verifier needs to choose the appropriate public key for each block (e.g., a block
signed by Alice can only be correctly verified by Alice’spublic key). As a result, this public verifier
will inevitably learn the identity of the signer on each block due to the unique binding between an
identity and a public key via digital certificates under public key infrastructure (PKI). Failing to
preserve identity privacy on shared data during public auditing will reveal significant confidential
information.
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(e.g., which particular user in the group or special block in shared data is a more valuable target) to
public verifiers. Specifically, as shown in Fig. 1, after performing several auditing tasks, this public
verifier can first learn that Alice may be a more important role in the group because most of the
blocks in the shared file are always signed by Alice; on the other hand, this public verifier can also
easily deduce that the eighth block may contain data of a higher value (e.g., a final bid in an auction),
because this block is frequently modified by the two different users. In order to protect these
confidential information, it is essential and critical to preserve identity privacy from public verifiers
during public auditing. In this paper, to solve the above privacy issue on shared data, we propose
Oruta,1 a novel privacy-preserving public auditing mechanism. More specifically, we utilize ring
signatures to construct homomorphic authenticators in Oruta, so that a public verifier is able to
verify the integrity of shared data without retrieving the entire data—while the identity of the signer
on each block in shared data is kept private from the public verifier. In addition, we further extend
our mechanism to support batch auditing, which can perform multiple Auditing tasks simultaneously
and improve the efficiency of verification for multiple auditing tasks.

masking , which has been utilized in WWRL and can preserve data privacy from public verifiers.
Moreover, we also leverage index hash tables from a previous public auditing solution to support
dynamicdata. A high-level comparison among Oruta and existing mechanisms is presented in The
remainder of this paper is organized as follows. In Section, we present the system model, threat
model and design objectives. In Section, we introduce cryptographic primitives used in Oruta. The
detailed design and security analysis of Oruta are presented .
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3.2PossibleAlternativeApproaches
To preserve the identity of the signer on each block during public auditing, one possible alternative
approach isto ask all the users of the group to share
Aglobal private key

Then, every user is able to sign blocks with this global private key.

However,once one user of the group is compromised or leaving the group,a new global private key
must be generated and securely sharedamong the rest of the group, which clearly introduces huge
overhead to users in terms of key management and key distribution. While in our solution,each user
in the rest of the group can still utilizeits own privatekey for computing verification metadata without
generating or sharing any new secret keys.Another possible approach to achieve identity privacy,is
to add

a trusted proxy between a group of users and the cloud in the system model. More

concretely,each member’s data is collected, signed,and uploaded to the cloud by this trusted
proxy,then apublicverifiercanonly verify and learn that it is the proxy signs the data,but cannot learn
the identities of group members.Yet,the security of this method is threatened by the singlepoint
failure of the proxy. Besides, sometimes,not all the group members would like to trust the same
proxy forgenerating signatures and uploading data on their behalf. Utilizing group signaturesis also an
alternative option to preserve identity privacy.Unfortunately,as shown in our recent work, how to
design an efficient public auditing mechanism based on group signaturesremainsopen.2 Trusted
Computing offers another possible alternativeapproach to achieve the design objectives of our
mechanism. Specifically, by utilizing direct anonymous attestation [26], which is adopted by the
Trusted Computing Group as the anonymous method for remote authentication in trusted platform
module, users are able to preserve their identity privacy on shared data from a public verifier. The
main problem with this approach is that it requires all the users using designed hardware,and needs
the cloud provider to move all the existingcloud services to the trusted computing environment,which
would be costly & impractical.
3.3 Homomorphic Encryption
Homo morphic Encryption systems are used to perform operations on encrypted data without
knowing the privatekey (without decryption), the client is the only holder of the secret key.When we
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decrypt the result of any operation, it is the same as if we had carried out the calculation on the
rawdata.

Definition: An encryption is homomorphic, if: from Enc(a) and Enc(b) it is possible to compute
Enc(f (a,b)), where f can be: +, ×, ⊕ and without using theprivatekey. Among the Homomorphic
encryption wedistinguish,according to the operations that allows to assess on raw data, the additive
Homomorphic encryption (only additions of the raw data) is the Pailler and Goldwasser-Micalli
cryptosystems, and the multiplicative Homomorphicencryption (only products on raw data)is the
RSA and Gamal cryptosystems.

A. History of the Homomorphic encryption In 1978 Ronald Rivest, Leonard Adleman and
MichaelDertouzos suggested for the first time the concept of Homomorphic encryption .
Since then, little progress has been made for 30 years. The encryptionsystemo f Shafi Goldwasser
and Silvio Micali was proposed in 1982 was a provable security encryption scheme which reached
a remarkable level of safety, it was an additive Homomorphic encryption, but it can encrypt only a
singlebit.In the same concept in 1999 Pascal Paillier was also proposed a provable security
encryption system that was also an additive

Example: Paillier Cryptosystem (1999):

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015

Fig: Paillier Algorithm
B. Additive Homomorphic Encryption
A Homomorphicencryption is additive, if Enc (x⊕y) = Enc(x) ⊗ Enc(y) lEnc (Σ mi) = Π Enc (mi)
i=1 i=1
Suppose we have two ciphers C1 et C2 such that:
C1 = gm1. r1n mod n2
C2 = gm2. r2n mod n2
C1.C 2 = gm1. r1n . gm2. r2n mod n2 = gm1+ m2 (r1r2)n mod n2
So, Pailler cryptosystem realizes the property of additive Homomorphic encryption
An

application of an additive Homomorphic encr ption is electronic voting: Each vote is

encrypted but only the "sum" is decrypted.

IV. PROPOSED SCHEMES
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4.1 Ring Signatures
The concept of ring signatures was first proposed by Rivest in 2001. With ring signatures, a verifier
is convinced that a signature is computed using one of group members’ private keys, but the verifier
is not able to determine which one. More concretely, given a ring signature and a group of d users, a
verifier cannot distinguish the signer’s identity with a probability more than 1=d. This property can
be used to preserve the identity of the signer from a verifier. The ring signature scheme introduced
by (referred to as BGLS in this paper) is constructed on bilinear maps. We will extend this ring
signature scheme to construct our public auditing mechanism.
4.1.1 New Ring Signature Scheme (Overview)
As we introduced in previous sections, we intend to utilize Ring signatures to hide the identity of the
signer on each block, so that private and sensitive information of the group is not disclosed to public
verifiers. However, traditional ring signatures cannot be directly used into public auditing
mechanisms, because these ring signature schemes do not support blockless verifiability. Without
blockless verifiability, a public verifier has to download the whole data file to verify the correctness
of shared data, which consumes Excessive bandwidth and takes very long verification times.
Therefore, we design a new homomorphic authenticable ring signature (HARS) scheme, which is
extended from a classic ring signature scheme. The ring signatures generated by HARS are not only
able to preserve identity privacy but also able to support blockless verifiability. We will show how to
build the privacy-preserving public auditing mechanism for shared data in the cloud based on this
new ring signature scheme.
4.2 Ring Signature - Present

In 2001, A ring signature scheme was proposed by Rivest, Shamir, Tauman.
The signature scheme convinces a verifier that a document has been signed by one of n independent
signers.
• A signer can connect the head and tail of the series of values by using own secret key.
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• A verifier computes series of values from the message and members’ public keys, and checks that
a signature has a ring structure.
• Anyone cannot distinguish a part of the signature which is used secret key.

Ring Signature: Old
Once upon a time, there was a signature scheme like a ring signature scheme in Japan.

Background
In 1756 (in the middle of Edo period), a signature was generated as a proof of solidarity when
farmers in a certain village resisted their ruler.
A purpose of the shape of this signature is to hide their leader.

4.3 Homeomorphisms
RSA With Homomorphic Encryption Homomorphic Encryption systems are used to perform
operations on encrypted data without knowing the private key (without decryption), the client is the
only holder of the secret key. Homomorphic verifiable response is the key technique of CPDP
because it not only reduces the communication bandwidth. In this technique we are using RSA.

4.4 RSA Algorithm
Step 1: RSA is a block cipher in which the plain text and cipher text are integers between 0and n-1
for some n. encryption and decryption are of the following form period for some plain text block M
and cipher block c.
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Step2: C=
M=

mod n

mod n= ( )d mod n= mod n. both sender and receiver knows the values of d. This is public

key encryption algorithm with a public key of KU={e,n} and private key of KR={d,n}.
Step 3: It is possible to find values of e,d,n such that M ed mod n=M for all M<n. It is relatively
easy to calculate and

for all values of M<n. it is infeasible to determine d given e and n.

Step 5: Suppose we have two ciphers C1 and C2 such that
C1 = m1e mod n
C2 = m2e mod n
RSA cryptosystem realize the properties of the multiplicative Homomorphic encryption, but it still
has a lack of security, because if we assume that two ciphers C1, C2 corresponding respectively to
the messages m1, m2, so
C1 = m1e mod n
C2 = m2e mod n
Step 6: The client sends the pair (C1, C2) to the Cloud server, the server will perform the
calculations requested by the client and sends the encrypted result (C1 × C2) to the client.
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V. CONCLUSION
In this propose oruta, a privacy-preserving public auditing mechanism for shared data in the cloud.
We utilize ring signatures to construct homomorphic authenticators, so that a public verifier is able to
audit shared data integrity without retrieving the entire data, yet it cannot distinguish who is the signer
on each block. To the best of our knowledge, designing an efficient public auditing mechanism with
the capabilities of preserving identity privacy and supporting traceability is still open. Another
problem for our future work is how to prove data freshness (prove the cloud possesses the latest
version of shared data) while still preserving identity privacy.

VI. FUTURE SCOPE OF THE STUDY
To improve the efficiency of verifying multiple auditing tasks, we further extend our mechanism to
support batch auditing. There are two interesting problems we will continue to study for our future
work. One of them is traceability, which means the ability for the group manager (i.e., the original
user) to reveal the identity of the signer based on verification metadata in some special situations.
Since Oruta is based on ring signatures, where the identity of the signer is unconditionally protected,
the current design of ours does not support traceability.
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SOLAR POWER ENERGY PROSPECTS OF DEVELOPMENT IN INDIA
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ABSTRACT
Energy is required for all development works like Construction, Agriculture, Industries,
Lightening, and Cleanliness etc. Energy is available in two forms 1) Conventional Energy
(Non-Renewable Energy) Thermal, Nuclear, Oil 2) Non-Conventional Energy (Renewable
Energy) Solar, Wind, Biomass, tidal etc. India’s installed capacity of power generator is
about 1, 23,463 Megawatts (MW) of which Thermal power generator accounts for (66%)
Hydro power generator (26%) and Nuclear Power generator (5%). These Energy sources
are non-renewable and usually get exhausted in account 200 years. There is huge cost
involved in thermal power and environment hazard by releasing carbon and green house
gases. Alternatively renewable energy sources are being gives more importance as
sunshine, wind, biomass etc. and available in plenty and these are environment friendly.
Solar power through solar photo voltaic cells are being used successfully in Rajasthan,
west Bengal, Uttarakhand, and Chhattisgarh. Solar power is being used for domestic,
agriculture and industrial purposes. The daily average solar energy incidence over India
varies from 4.7kwh/square depending upon location. There is potential form solar power
to the tune of 20 megawatts per sq.km. As against this 1.74Mw/sq is being utilized. The
manufactures of solar photovoltaic cells are being taken up to reduced costs. Government
is financing solar energy units up to 50% subsidy is given by 1REDA. More research
programs are on the way for economical units for solar power energy. China is in forefront
in utilizing solar energy. Through 1, 50,000 sqm of collected area for Solar Energy.
KEY WORDS: Solar energy, photo voltaic cell, Renewable Energy and Non-Renewable
Energy, Cost analysis.
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I. INTRODUCTION
Energy is essential for our living. During the day, the sun gives out light and heat energy. At night
street lamps use electrical energy to light. The food we ate contains energy, we use that energy to
work and play. Solar energy can be converted directly into other forms of energy such as heat and
electricity. Solar energy is used for heating water for domestic use, space heating of buildings, for
agriculture products and industrial production. The strength of the solar energy available at any point
on the earth depends on the day of the year, the time of day and the latitude of the collection point.
The technology is now developing which will use solar energy to produce steam at high temperature
and pressure to drive steam turbines for electric generators.

II. PHOTO VOLTAIC CELL
Solar photovoltaic (SPV), solar thermal technologies, stand-alone wind energy and hybrid systems
are being utilized for a host of industrial and commercial applications. The country has the largest
assemblage of solar photovoltaic comprising approximately 5,00,000 PV systems total into 39MW
and encompassing over 30 various applications. India receives about 300 sunny days in a year. This
is equal to over 5000 trillion KWH per year, and is far more than total energy consumption of this
country in a year. The daily average solar energy incidence over India varies from 4-7KWH/M2
depending upon location.SPV system are found applications in households, agriculture,
telecommunications, defense and rail ways, others. To promote increased usage of SPV usage in
rural areas, cost-effective technology has been developed. The cost of PV has gone down
considerably making easily affordability for rural applications. This includes 5,10,000 solar lanterns,
2,56,000 home lighting system, 48,000 street lighting system, 3,600 remote villages and hamlets and
5,000 water pumping system.
Lighting systems stand-alone power plants and other specialized systems are implemented central
agencies while water pumping systems for agriculture and related users are implemented through
IREDA (India renewable energy development agency).
Specifications of SPV systems
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Indian standards for PV modules and other related aspects have been developed. Most standards
are in line with the relevant International Electro-technical commission (IEC) standards. MNES
(Ministry of Non-Conventional Energy Sources) has drawn specifications for the purchase of solar
lanterns, solar home systems, street lighting and solar water pumping systems, under its capital and
interest subsidy schemes.
Testing Centers and Certification
The solar Energy Center (SEC) in Gurgaon, Haryana, is the lead SPV training and test center set up
by Ministry of Non-Conventional Energy Sources (MNES). There are three test centers that have
been authorized to test solar lighting systems like the solar home systems, solar street lighting
systems and solar lanterns. It is mandatory for manufactures/ suppliers to obtain a test certificate
from an authorized test center for the testing and certification of solar home systems, street lighting
systems, and solar lanterns for supply, under the MNES program. The standards for solar
generations and PIPV are however being evolved.
Solar Lighting Systems
Non-grid applications in solar PV includes solar lanterns, home community and street lighting
systems, water pumping for agricultural and related uses, stand-alone power plants, solar
generators, solar powered refrigerators for remote health centers or clinical uses. These technologies
make the benefits of electricity availability in remote, inaccessible areas. Some of these are covered
under the subsidy program of the ministry.
Solar Water Pumping Systems
MNES has been implementing through IREDA and SNAs, a program on deployment of SPV water
pumping systems for agricultural and related uses, with the objective of development of marketing
infrastructure and obtaining direct feedback on their performance and utilization, for meeting specific
needs of the users in different agro-climatic conditions. MNES provides an interest subsidy on the
loan component given by IREDA.
SPV Power Program
During the tenth five year plan, the ministry proposes to establish a SPV power capacity of 5MW
for niche applications, viz., voltage stabilization at the tail ends of rural grids, centralized system for
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peak shaving or demand side management in urban centers and diesel saving in island/remote
locations. A total of 31 grid-interactive SPV power projects aggregating to 2.5MW have so far
been installed and 14 other projects of 800 Kw capacities are under installation.
The manufacturers of solar cells and modules can implement the projects by entering into a suitable
power purchase agreement (PPA) with the SEBs. MNES also encourage the industry and private
sector to set up grid interactive SPV power projects.
Further, the government is implementing biogas, improved Chulhas and integrated rural energy
programs for energizing the rural sectors. A cumulative total of 3.4 million biogas plants have been
set up till March 2002 against the potential of 12 million biogas plants.
The government offers special incentives for “turnkey entrepreneurs” in rural areas. Training centers
for biogas development in nine states are in operation.
Besides solar, wind and biomass, there are other environment friendly renewable sources like Fuel
Cells, Hydrogen Energy, Battery Operated Vehicles, Geothermal Energy, Ocean and Tidal Energy.

III. RENEWABLE ENERGY
It is any source of energy that does not consume the finite resources of the earth and can be
replenished. This exists in many forms including solar energy, photo voltaic, wind, hydro, tidal-wave
and bio energy (including bio mass, bio gas and bio fuels). Our weather is an immense renewable
energy resource driven by energy from the sun. it has been estimated that the energy output from
1cyclone is in order of 1000 billion KWH each day it exists. This is more energy output than a
standard power station produces in 15 years.

IV. NON RENEWABLE ENERGY
Non renewable energy fossil fuels (crude oil, natural gas, coal, oil shales and tar sands). It is a
energy produced by burning fossil fuels such as coal. They are non renewable because they are finite
resources of fossil fuels on the planet. If they are continuously used, one day they will run out.
It is estimated that the total amount of energy gained from fossil fuels since the start of civilization in
equivalent to the same amount of energy we receive every 30days from the sun.
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V. ADVANTAGES
 Solar energy is free although there is a cost in the building of collector and other equipments
required to convert solar energy into electricity.
 Solar energy does not cause pollution.
 Solar energy can be used in remote area where it is too expensive to extend the electricity
power grid.
 Many electric gadgets such as calculators and other low power consuming devices can be
powered by solar energy effectively.
 It is estimated that the world’s oil reserve will lost for 30-40 years. On the other hand solar
energy is infinite forever.

VI. DIS ADVANTAGES
 Solar energy can also be harnessed when it is day time and sunny.
 Solar collectors, panels and cells are relatively expensive to manufacture although prices are
falling rapidly.
 Solar power station can be built but they don’t match the power output of similar size
conventional power stations.
 They are also very expensive.
 Large areas of lands are required to capture the sun energy collectors are usually arrange
together especially when electricity is to be produced and used in same location.
 Solar power is used to charge batteries. So, that the solar powered devices can be used at
night. However, the batteries are large and heavy and need storage space. They also
replacing from time to time.

VII. COST ANALYSIS
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In general, a family of house 5 members requires 1, 00,000 Rupees towards solar energy system
insulation for lighting, pumping of water from bore well, A/C etc., (Domestic Purpose). The
government will give 25 to 30% subsidy; balance amount has to be barrowed by the owner of the
houses and maintance cost is negligible.

VIII. CONCLUSION
If the above targeted potential is fully exploited, renewable energy sources will play a major role in
coming years in supplying power to many of the rural areas and accelerate the economic progress of
the county.
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ABSTRACT
Generally bricks are key construction materials for buildings. Particularly in low cost
housing construction materials are replaced with economic and eco materials. So, in that
case paper bricks are useful and they play a key role in the construction. Building
materials of the future have to be lighter weight, energy efficient and lower cost. The
objectives of the study are to develop light weight paper bricks from waste paper with
minimum cost. Waste paper is used as raw material. The paper is hydrated and spun to
obtain paper pulp slurry. This slurry is mixed with cement and cast to shape. By adding
different mixes compressive strength and water absorption tests are conducted. The results
showed that experimental bricks had higher compressive strength and less water
absorption when compared to conventional bricks. It is concluded that paper bricks from
waste paper posses attractive properties of good strength, sustainability and low cost. The
result shows that the combination of paper waste and cement provides better results for
producing economical new bricks with considerable economy by saving cement.
KEY WORDS: Paper bricks, Compressive strength, Water absorption, Efflorescence,
Waste paper, and Cement.

I. INTRODUCTION
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Since a large demand has been placed on building material industry especially in the last decade, due
to the increasing population causes a chronic storage of building materials, the civil engineer has been
challenged to convert industrial waste to useful building and construction materials.
Recycling of waste water as building materials will be better solution for environmental problems.
The increase in usage of eco friendly, lower cost and light weight construction materials in building
industry shows the need for recycling and reusing the materials. There are different types of bricks,
depending upon the raw materials used for making bricks. Paper sludge mainly consists of cellulose
fibre and inorganic materials.
The moisture content normally present in paper sludge may vary from 60-75%. However, this value
can be reduced to as low as 35% by dewatering processes. The inorganic components are mainly
kaolinite and calcium carbonate which reflects surface coating agents during the original paper
making. In addition, paper sludge also contains heavy metals from inking activities such as writing
and painting.

II. MATERIALS
Cement which is used was an ordinary Portland cement throughout. It acts as a good binder with
paper sludge to produce paper brick. It hardens quickly when mixed with paper sludge and water,
waste news paper was used

III. EXPERIMENTAL PROCEDURE
 Step-1:The waste paper was soaked in water for 24 hours,
 Step-2:Make the paper pulp,
 Step-3:Pore the cement into the paper pulp and mix it thoroughly,
 Step-4:Now add the water and mix it at uniform colour,
 Step-5:Pour the mixed proportion into the mould,
 Step-6:Vibrate the mix to remove the air with the help of Vibrator machine,
 Step-7:Remove the forms (moulds),
 Step-8:Let the Bricks dry for at least one week,
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 Step-9: After precede the tests.

Step-1

Step-4

Step-2

Step-3

Step-5

Step-7

IV. TESTS ON BRICKS
There are three tests which are conducted on paper bricks. Name wise
 Compressive strength of bricks
 Water absorption of bricks
 Efflorescence on bricks

Step-6
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Compressive strength test on bricks: (As per IS 3495-1992)
This is a property of bricks which can be determined accurately. The compressive strength of bricks
is found by crushing 12 of them individually until they fail or crumble. The pressure required to crush
them is noted and the average compressive strength of the brick is stated as Newton’s per mm2 of
surface area required to ultimately crush the brick. The crushing resistance varies from about
3.5N/mm2 for soft facing bricks up to 140N/mm2 for engineering bricks.

Procedure for testing:
 Unevenness observed in the bed faces of bricks is removed to provide two smooth and
parallel faces by grinding. It is immersed in water at room temperature of 24 hours.
 The specimen is then removed and any surplus moisture is drained out room temperature. The
frog and all voids in bed face are filled with cement. It is stored under the damp jute bags for
24hours followed by immersion in clean water for 3 days.
 This specimen is placed at flat faces horizontal, and mortar filled face facing upwards between
two plywood sheets each of 3mm thickness and carefully centred between places of testing
machine.
 4) Load is applied uniformly rate of 14 Mpa/min

till failure occur. The load at failure is

consider the maximum load at which the specimen fails to produce any further increase in the
indicator reading on the testing machine

Calculation: Load Failure/Area of brick.
Specification: The average Compressive strength of bricks (as per IS 3495-1992) is 4.5 Mpa.

Water absorption test on bricks: (As per IS 3495-1992)
Water absorption depends on porosity, which is due to presence of attains voids in various sizes.
Some of Pores may be through pores which permit air to escape in absorption tests and allow free
passage of water in absorption tests, but other are completely seated and inaccessible to water
under ordinary conditions. For this reason it is seldom possible to fill more than about three quarters
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of pores by simple immersion in cold water. For measuring total absorption the boiling method is
adopted.

Procedure for testing:
 The specimen is dried in a ventilated oven at a temperature of 105˚c to 115˚c, till it
sustainability constant mass. The specimen is cooled to room temperature and its weigh is
recorded (M1).
 The dried specimen is immersed completely in clean water at room temperature of 27+ 20˚c
for 24 hours.


The specimen is then removed and traces of water are wiped out with a damp
cloth and the specimen is weighed. The weighing is completed 3min. After the specimen has
removed from water (M2).

Calculation: (M2-M1/M1) *100
Specification:When tested as above, the average water absorption shall not be more than 20% by
weight.

Efflorescence test on bricks:
Usually sulphate of magnesium, calcium, sulphate and carbonate bricks with magnesium (and
sometimes chloride and nitrates) of sodium and potassium are found in efflorescence used in
construction, the foundation soil, ground water, over in contact with brick work. Sodium sulphate
content higher than 0.05 percent should not be used in construction. Soluble salt content in sand
should not exceed 0.1%.
Soils used in manufacture of bricks should be free from salts of sulphates and potassium; if such salts
are present in bricks then they will get dissolve. When bricks containing such type of salts are used
as exposed surface then serious disfigurement shall occur when such bricks are given covering
treatment then the disruption of surface layer shall takes place. This phenomenon is known as
Efflorescence.
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Procedure for testing:
 Distilled water to be filled in a dish of sustainable size, the dish should be made of glass,
porcelain or glazed stone were. Place the end of the bricks in the dish, the depth of
immersion in water being 25mm, place the whole arrangements in a warm (for example 20
to 30˚c ) well ventilated room un till all the water in the dish is absorbed by the specimen
and the surface water evaporate. Cover the dish with suitable cover, so that excessive
evaporation from the dish may not occur.
 When the water has been absorbed and brick appear to be dry, place a similar quantity of
water in the dish and allow it to evaporate as before .Examine the brick for efflorescence after
the second evaporation.
Calculation:
 For 85% of Paper pulp, 15% of cement: Not more than 10% of area of the brick covered
with a thin deposit a thin deposit of salt. So, it has Slight Efflorescence.
 For 80% Paper pulp, 20% cement: Not more than 10% of area of the brick covered with a
thin deposit a thin deposit of salt. So, it has Slight Efflorescence.
 For 75% Paper pulp, 25% cement: Not more than 10% of area of the brick covered with a
thin deposit a thin deposit of salt. So, it has Slight Efflorescence.

V. RESULTS AND DISCUSSIONS
Compressive strength results:
Specimen

% Of Cement Add

Compressive Strength (Mpa)

B1

15%

2.5

B2

20%

3.5

B3

25%

4.1

Water absorption results:
Specimen
B1

% Of Cement Add
15%

Water Absorption (%)
35.8

B2
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20%
32.8

B3

25%

28.8

Efflorescence results:
Specimen

% Of Cement Add

Efflorescence

B1

15%

SLIGHT

B2

20%

SLIGHT

B3

25%

SLIGHT

VI. ADVANTAGES
We can easily recycle paper waste, these bricks are environmentally friendly, these bricks are Light
in weight but good strength, Easy to use and expenses are low.

VII. CONCLUSIONS
Based on the experimental investigations, the following results have been found. The optimum (%) of
cement replacement in paper brick and compressive strength of the bricks are studied. It has been
gained to 4.1% strength and is more compared with cement bricks. Paper bricks are more
economical and the time required to prepare bricks is less compared to ordinary bricks. Paper
bricks are recycled and help in using waste paper.
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ABSTRACT
This paper presents the non linear dynamic analysis of G + 19 multi storied building
using RCC shear wall as resisting system. The building considered is symmetric in plan
and is analyzed using Newmark’s linear acceleration method using time stepping method
considering EL Centro ground acceleration values with time interval of 0.02seconds. This
work is carried out for enhancing the use of non linear analysis procedures and use of real
ground acceleration values for analysis of buildings which increases the safety of the
building analysis and helps in effective understanding the effect of real acceleration
values on the structures. Results presented in this paper detail the peak values of lateral
force, displacement of the considered building made analyzed using ElCentro ground
acceleration values.

KEYWORDS: Dynamic analysis, shear wall, Newmark’s linear acceleration method
I. INTRODUCTION

As we know that the earthquake and seismic forces are the major problems being faced in structural
engineering field. As the earthquake is a natural phenomena, so one can’t stop it but can resist it’s
effects by constructing different structural models by using different design and analytical methods, in
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that case we are going to a special case that is construction of a shear walls and analyzing them for a
non-linear response.

Shear walls are the walls which are constructed mainly for high-rise RC frame buildings to resist
seismic forces and wind forces coming on to the structures. These are the tall walls which are
constructed from the foundation up to the top of the roof like as column. The shear wall has major
advantages in structural field i.e., one can’t afford to build concrete buildings meant to resist sever
earthquakes without shear walls. Shear walls are easy to construct, because reinforcement detailing
of walls is relatively straight-forward and therefore easily implemented at site. Shear walls are
efficient, both in terms of construction cost and effectiveness in minimizing earthquake damage in
structural and non-structural elements (like glass windows and building contents). Shear walls are
generally planar but often constructed in L, T, U shapes also for suit of plan and increase the flexural
stiffness of tall structures.

II. LITERATURE REVIEW

[1]M.S.Medhekar ,Gehad Ez-El-Din Rashad and Sudhir K.jain,[1992] suggests the required
specifications in addition to IS: 4326-1976 Provisions regarding shear design of flexural members.
Step by step procedure for calculation of plastic moment capacity is given. Ductile structure may
yield during earthquake, increases its time period and reduces the earthquake forces. Shear failure is
avoided because it is brittle failure. Members are designed for the factored moments and shears
obtained from analysis for a given load combination. The design shear force will be larger of
1). Shear obtained from analysis for given load combinations
2). The actual shear that is likely to develop in a member after flexural failure has taken place.

The design shear force will be calculated on the basis of ultimate moment capacity of plastic hinges
at the ends of members.
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IS: 4326-1976 provisions for web reinforcement, spacing of stirrups shall be given. Partial safety
factors for steel and concrete should be taken as 1.0, and stress in tension reinforcement of 1.25fy is
assumed for calculation of plastic moment Capacity. Alternative parameters from ACI specifications
are given for calculation of plastic moment capacity.

The author suggests that proposed method is quite accurate for under–reinforced section but
considerably underestimates the plastic moment capacity of over reinforced section. But over
reinforced sections are not be used in seismic design of structure due to poor ductility.

[2]Sudhir K.Jain., et.al,[2002], describes the context of the push-over analysis and illustrates its
utility with the results of analysis on a hypothetical example building. Author observed that, a large
number of buildings in our country need seismic retrofitting. These buildings are to be provided with
additional strength, stiffness and ductility to ensure acceptable performance in a future earthquake.
This paper discusses the concept of “push over analysis”, that is becoming a popular tool in the
profession for,
i) Design of new buildings.
ii) Seismic evaluation of existing buildings, and
Developing appropriate strategy for seismic retrofitting of buildings.

[3]Sudhir K.Jain [2003] reviewed the code of IS 1893 (Part-1): 2002, contains a discussion on
clauses that are confusing and need classifications. The topographical and editorial errors are
pointed out. Suggestions are also included for next revision of the code
The following observations are made from this paper
1. The seismic zone map now contains only four zones as compared to the five zones earlier, and
relative values of zone factors are different.
2. The design spectrum shape depends on the type of soil and foundation soil factor has been
dripped.

3.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
The minimum design force based in empirical fundamental period of the building even if the

dynamic analysis gives a very high value of natural period and thus low seismic force.
4.

Most India buildings are soft storey buildings as per codal definitions simply because the ground

storey height is usually different from that in the upper storey.
5.

In the load combination the load factor 0.90 for gravity load, 1.5 for earthquake loads is used

the in RC structures.

Comments and suggestions on earthquake intensity, risk level, service life of structure, response
spectrums etc are given. The author suggests that there is need to simplify provisions on torsion in
buildings, treatment of soft storey buildings, treatment of building, treatment of building with masonry
infill walls etc.

III. OBJECTIVE AND SCOPE

The main objective of this project is to show the importance of the earthquake resistant structures
which will with stand the lateral forces. As the population of the world will goes on increasing so to
provide the shelter, transportation, etc., for present and future population we have to construct more
number of tall building structures which will satisfy the more people in economy space provided. But
tall building structures are more sensitive regarding the lateral forces comparative to low and midrise buildings.

So, to resist that type of loadings, earthquake structural resisting systems to be used which will be a
part of the structure. Different types of earthquake resisting systems are available for high-rise
building but in which Shear walls are the most undertaking earthquake structural resisting systems
which are simple to design and simple to execute. These shear walls are just like normal partition
walls, they easily mix up with the structure. They will not destroy the appearance of the structure.

So, the present study is giving more importance to the analysis of shear wall for high-rise buildings.
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As the current project is analyzing the shear wall under dynamic method that is non-linear analysis
for ground acceleration values of EL Centro which were recorded in 1940 at California, at that time
these are the peak ground acceleration values in addition to that some more ground acceleration
values which are recorded at different positions in different time but most of the scientists taken these
values as a reference for the earthquake resistant design of structure and also the present softwares
which are working for structural engineering filed also using these EL Centro values as a reference
medium.

So, basing on these typical values and procedures the present project will give a peak and accurate
result which will have a very good scope for future analysis

IV. METHOD OF ANALYSIS
Time history analysis:
Nonlinear dynamic analysis utilizes the combination of ground motion records with a detailed
structural model, therefore is capable of producing results with relatively low uncertainty. In
nonlinear dynamic analyses, the detailed structural model subjected to a ground-motion record
produces estimates of component deformations for each degree of freedom in the model and the
modal responses are combined using schemes such as the square-root-sum-of-squares.

Time history analysis provides for linear or Non-linear evaluation dynamic structural response under
loading, which may vary according to the specified time function.

Time history and response spectrum methods are the two basic methods that are commonly used for
the seismic dynamic analysis. The time history method is relatively more time consuming, lengthy and
costly. The response spectrum method, on the other hand it is relatively more time consuming more
rapid concise and economical. Now days it’s more convenient for using time history method than
before for advancing of computer’s hardware and software.
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Several methods exist to input seismic excitation when making the seismic time history analysis for
design.




To input displacement time history at the base, this is called displacement method.

To input the inertia loading, calculated from the time history of support motion acceleration, this is
called acceleration method.

The time history analysis (THA) technique represents the most sophisticated method of dynamic
analysis for buildings. in this method, the mathematical model of the buildings is subjected to
accelerations from earthquakes records that represent the building is subjected at the base of the
structure. the method consists of a step by step direct integration over a time interval the equations
of motion are solved with the displacements, the equation of motion can be represented as:
*

**

Kx(t)+Cx (t)+Mx (t)=P(t)
Where

K is the stiffness matrix, C is the damping matrix;

M is the diagonal mass matrix. p(t) is the applied load and

x, x*,x** are the displacements, velocities and accelerations of the structure

V. SHEAR WALLS

Shear walls are specially designed structural walls incorporated in building to resist lateral forces that
are produced in the plane of the wall due to wind, earthquake and other forces. These walls behave
more like flexural members. They are usually provided in tall buildings and have been found to be of
immense use to avoid total collapse of building under seismic forces. It is always advisable to
incorporate them in buildings in regions likely to experience earthquake of large intensity or high
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winds. Shear walls for wind are designed as simple concrete walls. The design of these walls for
seismic forces requires special considerations as they should be safe under repeated loads

VI. DIFFERENT GEOMETRIES OF SHEAR WALLS

Fig-1: Different geometries of shear wall

VII. EXPERIMENTAL DATA
No of stories = G + 19
Columns size = ( 0.4 x 0.4 ) m

Girders : (0.3 x 0.6) m.

Dead Load + Live Load = 10 kN/m2.

Member properties:
Inertia of a single wall about its strong axis
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= (0.3 * 43)/12 = 1.6m4 Inertia of a single column

= (0.4 * 0.43)/12
= 0.002m4

Inertia of a girder = (0.3 * 0.63)/12 = 0.005m4 Modulus of elasticity E = 2.5 * 107kN/m2

VIII. ANALYTICAL PARAMETERS
Dividing the floor plan at a typical level into25parts, 4m X 4m region, each carrying 160kN g ravity
load,
Σp = 25 * 160 = 4000kN

Shape value=
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Stiffness =

Where x = height of the each storey from the base.

Mass of each storey = (4000/9.81) = 407.7472

Using shape function concept the following generalized parameters calculated are

Mass = 2054.90377 kN-sec2/ m.
Stiffness = 1137.1785 kN/m.

Damping = 11.4 kN-sec/m.

By using these values, the calculated constant values used in the iteration process are:
Taking,

&

; and acceleration due to gravity, g = 9.81 m/sec2.

Effective stiffens = 30826403.73 kN/m.

Using newmark’s time history linear acceleration values the analysis was carried out by a
preparation of a spread sheet for considered EL Centro ground acceleration values the analysis
procedure was carried

IX. ANALYSIS PHILOSOPHY

The maximum shear force in the entire considered loading history of seismic activity has been
identified. For solving this non linear response of shear walls by linear acceleration method, the
following parameters are required to be taken and are analyzed in a chronological order.
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The time interval selected for this problem is 0.02 sec. i.e., at each and every time step of 0.02 the
shear force exerted on to the shear wall has been calculated and maximum shear force generated is
identified and for maximum value of shear force, structural element (shear wall) is to be designed.
For every time interval, acceleration, velocity, displacement (drift) of the shear wall is calculated. i.e.,
Initial stiffness of shear wall at first time step 0.02sec is to be calculated by using load deflection
relationship.

A Damping coefficient is also calculated which break downs or shut down earthquake load after that
the stiffness of the shear wall and incremental effective force is calculated. With the help of these
values the incremental displacement, velocity are calculated for every time interval and therefore the
shear force using load deflection relationship is calculated and acceleration is checked for each and
every time interval.

The above procedure is repeated till maximum shear force in each time interval is achieve

Table 1 :details of base shear distribution for each floor with respect to height.

FLOOR
LEVEL

BASE

% Distribution

% change with

% difference of

SHEAR

of base shear for

height

base shear with

each floor

floor to floor

4

0.013465363

0.000187847

0.018784721

6.247449045

8

0.214887658

0.002997769

6.266233766

13.60473398

12

1.08141516

0.015086175

19.87096774

11.95654766

16

3.397736664

0.047399789

31.8275154

9.496201188

20

8.222243652

0.114703597

41.32371659

7.435075302

24

16.86309962

0.235247003

48.75879189

5.986394972

28

30.80288988

0.429712668

54.74518686

4.756160846
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32
51.76839024
0.722189806
59.50134771
4.026049551
36

81.48986496

1.136816299

63.52739726

3.38752683

40

121.7813008

1.698897988

66.91492409

2.889718888

44

174.4601728

2.433789381

69.80464298

2.513661096

48

241.2393031

3.365385032

72.31830407

2.20912345

52

323.6919764

4.515632893

74.52742752

1.94427572

56

423.2833358

5.904972299

76.47170324

1.758023523

60

541.0773542

7.548246099

78.22972677

1.581943501

64

677.9426522

9.457571899

79.81167027

1.439923699

68

834.3745878

11.63986014

81.25159397

1.322113137

72

1010.460372

14.09632745

82.5737071

1.215705681

76

1205.952325

16.8235186

83.78941279

1.128715036

80

1420.135319

19.81145726

84.91812782

7168.405258

X. RESULTS AND DISCUSSION

The results are presented in table 1. By observing the results obtained using the EL Centro ground
acceleration values a peak base shear is obtained for the consider shear wall for the considered
structural plan after a huge successful iteration process, at last the peak base shear value would
obtained is 7168.405258 kN at ground acceleration value of - 0.3556 and this peak base shear
value can be used for the further process of designing of a shear wall for the considered structure.

The work was done in consideration of a 20 storey building contains shear wall of (0.3 x 4) m in
dimension with considering E = 2.5 x 107 kN/m2. A service load of 10 kN/m2 was considered for a
total area of building of 20 x 20m i.e, 400 m2, each floor area is divided into 25 equal parts of (4 x
4) m. Hence the split of 25 equal parts of area was made each part of the floor occupies a service
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load of 160 kN, Hence for each floor a load of 4000 kN was considered a total load of 8 x 10 4 kN
was calculated.

This total weight of the building was then calculated for generalized mass, generalized stiffness,
generalized damping for all the floors using generalized coordinate method using mode shape values.

Shear wall from each floor to base was considered, as shear wall/ structural wall is a continuous
system from the bottom of base level to each individual floor level. The effect of lateral force will be
observed by shear wall at each floor and is dissipated. As structural wall/ shear wall is a continuous
system, cumulative height was considered for each floor from base level and then stiffness of each
floor was calculated.

The building with shear wall was analyzed by the use of non linear newmark’s equation by
considered time period of 0.02sec for EL Centro ground acceleration values.
The change of base shear was linear when observed with height and a significant effect of change of
pattern of lateral force was started at 36m height of building where nearly 1.13% of total lateral
force was concentrated at the height and 19% of total base shear was observed at 80m level of
building.

When compared with height the change of base shear was 6% from 4m to 8m height of building,
13% from 8m to 13m of building, 11% from 12 to 16m of building, 9% from 16 to 20m, 7% from
20 to 24m, 6% from 24m to 28m, 5% from 28 to 32m, 4% from 32 to 36m, 3.5% from 36 to 40m,
2.5% to 2% from 40m to 52m of height of building, 2% to 1.2% from 52m to 80m height of the
building, this mentioned change of base shear from storey to storey represents marginal percentage
increase with respect to floor to floor levels of considered 20 storey building. A total of 7168.41kN
of base shear was observed for the building with use of EL Centro values and with time interval of
0.02 seconds.
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XI. CONCLUSIONS
In the present study, 1559 EL Centro ground acceleration values are considered and these values
are used for finding peak base shear of shear wall at each floor, the procedure is repeated to find
out the peak base shear of a shear wall, so that here we concluded that shear walls are the more
prominent structures in earthquake resistant design for high-rise buildings. In this project we got a
peak base shear of 7168 kN at a ground acceleration value of -0.3556 so it is shown that the shear
wall would resist the base shear of great value which will a building cannot with stand for that lateral
force. Here also the shear wall is responding in a short interval of time when the earthquake is
produced, so this show that importance of shear wall in high-rise buildings which are analyzed under
non-linear analysis for peak ground acceleration values.

XII. FUTURE SCOPE
The present study has been used for future analysis also and it is said to be as follows:
 The peak base shear which is find out in this project can be used for the future design process so
that we can easily work out the detailing of reinforcement and remaining parameters.
 The translational parameters are also useful for the building design simultaneously in the design of a
shear wall.
 As in this project we analyzed the considered problem under non-linear analysis that is dynamic
method for peak ground acceleration values which shows that the results obtained are at ultimate
state values.
 As we know that earthquake is a natural disaster and losses from these phenomena giving more
interest on the earthquake resist design especially for high rise buildings, for this type of
discussions this study has a good future scope
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ABSTRACT
Now a day’s large amount of digital data is being accumulated in various significant
fields, including e-commerce, social network, tourism, finance, health care, education,
and environment. However, the rapid growth of online travel information imposes an
increasing challenge for tourists who have to choose from a large number of available
travel packages for satisfying their personalized needs. The Present travel recommender
system model is not upon user side at all. With many existing recommenders user cannot
make own packages based upon ratings of previous tourist’s. In this paper a recommender
model is developed based on crowd sourcing, where it suggests the tourist’s where-whenwhy to travel. Here, the previous travelers give their ratings upon the routes,
accommodation, food etc and from the resulting reviews of old customers, the new
customers make comfortable packages by including their own places by their own wish.
Experimental results have shown significant benefits of the proposed model.

Keywords: Web mining, Recommender system, Data mining, Crowd sourcing.

I. INTRODUCTION
The ubiquity of Web can be characterized by the enormous volume and coverage of Web content,
the phenomenal number of Web users and businesses, the vast number of computers and devices
accessing Web, and the large number of Web-based applications [6]. Crowd sourcing

is the
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process of getting work or funding, usually online, from a crowd of people. The word is a
combination of the words 'crowd' and 'outsourcing'. The idea is to take work and outsource it to a
crowd of workers. Famous Example: Wikipedia. Instead of Wikipedia creating an encyclopedia on
their own, hiring writers and editors, they gave a crowd the ability to create the information on their
own. The result is the most comprehensive encyclopedia this world has ever seen. The principle of
crowd sourcing is that more heads are better than one. By canvassing a large crowd of people for
ideas, skills, or participation, the quality of content and idea generation will be superior.
As an emerging trend, more and more travel companies provide online services [2, 3, 5]. However,
the rapid growth of online travel information imposes an increasing challenge for tourists who have to
choose from a large number of available travel packages for satisfying their personalized needs.
Moreover, to increase the profit, the travel companies have to understand the preferences from
different tourists and serve more attractive packages [4]. Therefore, the demand for intelligent travel
services is expected to increase dramatically.Since recommender systems have been successfully
applied to enhance the quality of service in a number of fields, it is natural choice to provide travel
package recommendations.
Despite of the increasing interests in this field, the problem of leveraging unique features to distinguish
personalized travel package recommendations [4] from traditional recommender systems remains
pretty open. Indeed, there are many technical and domain challenges inherent in designing and
implementing an effective recommender system for personalized travel package recommendation.
First, travel data are much fewer and sparser than traditional items, such as movies for
recommendation, because the costs for a travel are much more expensive than for watching a movie.
Second, every travel package consists of many landscapes (places of interest and attractions), and
Also, different travel packages are usually developed for different travel seasons [1, 3]. Third,
traditional recommender systems usually rely on user explicit ratings. However, for travel data, the
user ratings are usually not conveniently available. Finally, the traditional items for recommendation
usually have a long period of stable value, while the values of travel packages can easily depreciate
over time and a package usually only lasts for a certain period of time. The travel companies need to
actively create new tour packages to replace the old ones based on the interests of the tourists.
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In this paper a model is developed based on a recommendation approach that can be use crowd
source method which is based upon rating of users. These ratings are aggregated and analyzed to
suggest and for creating of user’s own travel packages using crowd source method. The model has
two phases where in the phase the model has search and review methods by the existing users who
can give ratings on specification of travelers in review method. Then in the second phase has the
search method in which travelers can make their own package based upon reviews of existing users
by crowd source method. Experiments shown significant quality in suggesting the travel packages to
the user.
II. RELATED WORK
Web mining refers to the discovery of knowledge from Web data that include Web pages, media
objects on the Web, Web links, Web log data, and other data generated by the usage of Web data.
Kosala and Blockeel classified Web mining into: (a) Web content mining, (b) Web structure
mining and (c) Web usage mining [3]. Web content mining refers to mining knowledge from Web
pages and other Web objects. Web structure mining refers to mining knowledge about link structure
connecting Web pages and other Web objects. Web usage mining refers to the mining of usage
patterns of Web pages found among users accessing a Website. Among the three, Web content
mining is perhaps studied most extensively due to the prior work in text mining. The term
“collaborative filtering” was introduced in the context of the first commercial recommender system,
called Tapestry, which was designed to recommend documents drawn from newsgroups to a
collection of users. The motivation was to leverage social collaboration in order to prevent users
from getting inundated by a large volume of streaming documents. Collaborative filtering, which
analyzes usage data across users to find well matched user-item pairs, has since been juxtaposed
against the older methodology of content filtering which had its original roots in information retrieval.
In content filtering, recommendations are not “collaborative” in the sense that suggestions made to a
user do not explicitly utilize information across the entire user-base [5]. Some early successes of
collaborative filtering on related domains included the GroupLens system.

III. PROPOSED MODEL
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The proposed system is designed in two phases as shown in figure 1 where in the first phase the
user’s data is accumulated and managed through crowd sourcing.
A. User Review Phase
Initially admin need to login by entering the admin id and a correct password. Once the admin logs in
admin enters into the server. In this module, Users are having authentication and security to access
the information from the system and as well they can enter their reviews elaborately as per the
database design as shown in figure 2. Before accessing or searching the details user should have the
account in that otherwise they should register first and provide the detailed information about the
unique characteristics of travel package data. Thus, the users or the tourists and the items are the
existing packages they experienced, and this exploits a real-world travel data.
B. Package recommendation phase
The server collects some unique characteristics of the travel data based up on the reviews of users
on information (e.g., price, transportation, and accommodations) of old travelers. Based upon the
user’s history of interest in satisfaction server will recommend travel packages. User can login in to
system, can go through the ratings and can make their own package.

B. Figure 1: System Architecture of Travel Package designer using crowd sourcing.

C. Database
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Data base mainly contains four table’s registration table, tour review table, rating table, plan page
table. In registration table, it contain name, user id(PK), password, email, age, loc, sex, time, review
as attributes where user id act as primary key in this table. In tour review table, it contain tour
id(PK),source,destination,via1,via2,via3,via4 as attributes where tour id act as primary key in this
table for accessing other tables data. In rating table, it contain tour id(FK), place name, cost, travel,
hotel, with family, with friends, total rating as attributes where tour id acts as foreign key which
references tour review table for accessing other tables data. In plan page table, it contain tour
id(PK),user id, start place, end place, interested, dot, days, no of persons, status as attributes where
tour id acts as primary key which for accessing review page table data.

Figure 2: Snapshot of the database with cardinality relations

IV. RESULTS
The experiments are made by the feedback of the user in terms of the satisfaction towards travel
suggestions. It shows the average satisfaction of the user is significantly than the traditional travel
package recommender which only considers overall rating. Table 1 shows the three test cases
varying the number of users participating in crowd souring. Satisfaction of the user is calculated by
taking inputs in the range of 1 to 5 and final aggregated values are transformed into the range of [0,
1].
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Table 1: Experiment result values for three test cases.

satisfaction
Technique
No of Users:20

No of Users:40

No of Users:100

With overall rating

0.552

0.653

0.781

With detailed ratings

0.965

0.958

0.974

V. CONCLUSION
This paper presents the study on personalized travel package recommendation. Specifically, the
proposed model first analyzed the unique characteristics of travel packages by crowd sourcing
method (ratings) by old travelers. Then based upon this analysis new customers can make their own
tour packages by observing the results (ratings) of pervious travelers. Finally, an empirical study was
conducted on real-world travel data. Experimental results demonstrate that the review model can
capture the unique characteristics of the travel packages, the novel approach can lead to better
performances of travel package recommendation, and this recommender system model can be used
as an effective assessment for travel group information.
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ABSTRACT
This Paper presents a design to develop a high voltage DC from a supply source AC using
the capacitors and diodes in a ladder network based on voltage multiplier concept. The
method for stepping up the voltage is commonly done by a step-up transformer. The output
of the secondary of the step up transformer increases the voltage and decreases the current.
The other method for stepping up the voltage is a voltage multiplier but from AC to DC.
Voltage multipliers are primarily used to develop high voltages where low current is
required. This project describes the concept to develop high voltage DC from a single
phase AC. For safety reasons our project restricts the multiplication factor such that the
output would be generated. This concept of generation is used in electronic appliances
like the CRT’s, TV Picture tubes, oscilloscope and also used in industrial applications.
The design of the circuit involves voltage multiplier, whose principle is to go on doubling
the voltage for each stage. Thus, the output from voltage multiplier can generated. As this
is not possible to be measured by a standard multimeter, a potential divider of 10:1 is used
get the generated output. Due to low input impedance of the multimeter, the reading
would actually be approximately 7 times the input AC voltage.

I. INTRODUCTION
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Alternating current (AC) is the most efficient way to deliver electrical power. However, most
electronic devices need direct current (DC) to function. For this reason, AC to DC converters are
either a part of devices themselves or as part of their power cords. If you've built a device you wish
to power from an AC outlet, you must add an AC to DC converter.
A diode bridge is a device that changes Alternating Current (AC) to Direct Current (DC). The
difference between these two kinds are that, AC is pulsed electricity switching polarities 50-60 times
per second.
Find the voltage and amperage needed to power the components of your electronic device. Check
the manufacturer's instructions, if necessary. Too much of either amperage or voltage will destroy the
components, while too little will not allow the device to work correctly. Most have a safe range; aim
for the centre so your input power can vary somewhat.
Use a transformer to step down the output from high-voltage AC to low-voltage AC. Electrical
current enters the primary coil of the transformer and induces a current in the secondary coil, which
has fewer coils, resulting in a lower voltage. Little power is lost in this process because the amperage
increases in relation to the decrease in voltage.
Run the low-voltage AC through a rectifier. A rectifier usually consists of 4 diodes arranged in a
diamond shape -- a type called a bridge rectifier. A diode only allows current to pass in 1 direction;
the diamond configuration allow 2 diodes to pass the positive half of the current and the other 2
diodes to pass the negative half. The output of both sets is a current that climbs from 0 volts to the
maximum positive voltage.
Add a large electrolytic capacitor to smooth out the voltage. A capacitor stores an electrical charge
for a short time and then releases it slowly. The input from the rectifier resembles a string of humps;
the output of the "smoothing capacitor" is a somewhat steady voltage with ripples. For devices that
only need a low current, you can create a regulator with a resistor and a zener diode, which is
designed to break down when a certain voltage is reached, allowing current to pass through it. The
resistor limits the current. Pass the output of the smoother through a regulator. This smooth’s out the
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ripples and creates a very steady current that will operate your electronic device without damaging
it. Regulators are integrated circuits and can either have fixed or variable output voltages.

II. VOLTAGE MULTIPLIER
A voltage multiplier is an electrical system that converts alternating current (a.c.) electrical power
from a lower voltage to a higher direct current (d.c.) voltage by means of capacitors and diodes
combined into a network. It is a known fact that when voltages are stepped up by means of
transformers, the output current decreases. This is also true of voltage multipliers. Although the
measured open-circuit output voltage of a voltage multiplier may be several times greater than the
input voltage, once a load is connected the value of the output voltage decreases.
Voltage multipliers may be classified as voltage doublers, triplers, qudruplers, etc. The classification
depends on the ratio of the output voltage to the input voltage. For example, a voltage multiplier
whose open-circuit output voltage is two times the peak of the a.c. input voltage, Vp is called a
voltage doubler. Voltage multipliers ‘amplify’ the input voltage through the use of series-aiding
voltage sources. This can be compared to the connection of dry cells (batteries) in series.
III. LADDER NETWORK
String resistor ladder network (analog to digital conversion, or ADC) A string of many, often
equally dimensioned, resistors connected between two reference voltages is a resistor string ladder
network. The resistors act as voltage dividers between the referenced voltages.
A resistor ladder is an electrical circuit made from repeating units of resistors. Two configurations
are discussed below, a string resistor ladder and an R–2R ladder. An R–2R Ladder is a simple and
inexpensive way to perform digital-to-analog conversion, using repetitive arrangements of
precise resistor networks in a ladder-like configuration. A string resistor ladder implements the nonrepetitive reference network.
IV. CIRCUIT OPERATION
The operation of circuit diagram is described below.
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Fig.1. 8-Stage Voltage Multiplier
During negative half cycle, the diode D1 is forward bias and the capacitor starts charging and
reaches the source. Initially assume the source voltage is V volts ,So the capacitor is charged with V
volts. The voltage across the capacitor is V volts .For the next positive half cycle, the voltage get
added i.e, 2V volts(source voltage + voltage across capacitor C1) between the two points of diode
D1. For the positive half cycle, the diode D1 is reverse biased. So,the capacitor C1 is supplies the
voltage then the diode D2 gets forward biased. The capacitor starts charged with 2V volts. For the
next half cycle, the voltage get added with 3V volts(source voltage + voltage across the capacitor
C2).So, the voltage between points of diode D2 is 3V volts. And so on this process is continued up
to 8 stages, we get 8V volts.
The design of the circuit involves voltage multiplier, whose principle is to go on doubling the voltage
for each stage. As this is not possible to be measured by a standard multi meter, a potential divider
of 10:1 is used at the output.

V. SIMULATION OF 8–STAGE VOLTAGE MULTIPLIER WITH LOAD
The simulation of 8 – stage voltage multiplier circuit diagram is shown in Fig.2. The results for this
circuit are as shown in Fig.3. The first trace shows the Input voltage waveform of 65 V.The second
trace shows the Output voltage waveform of 80 V.The third trace shows the Output current of 0.24
A.
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Fig.2. Matlab Simulink Diagram of 8-Stage Voltage Multiplier with load (Ladder Network)
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Fig.3. Waveforms of Input Voltage(Vi), Output Voltage(Vo),Output Current(Io)

VI. HARDWARE IMPLEMENTATION WITH LOAD
A prototype ladder network is tested experimentally and is as shoen in Fig.4, which shows the top
view.
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Fig.4. Top view of Ladder Network
The Overall circuit setup is as shown in Fig.5. with resistive load.

Fig.5. Experimental set-up of With Load

VII.

SIMULATION OF 8 – STAGE VOLTAGE MULTIPLIER WITHOUT LOAD

Different stages are considered and are explained in detail as given below. First a two stage is
considered
Stage-2:
The simulation circuit diagram of 2 – stage voltage multiplier without load as shown below.
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Fig.6. Matlab Simulink Diagram of 2-Stage Voltage Multiplier without load (Ladder Network)
The simulation results for two stage is as shown in Fig.7. The first trace shows the Input voltage
waveform. The second trace shows the Output voltage waveform. The third trace shows the Output
current.
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Fig.7. Waveforms of Input Voltage(Vi), Output Voltage(Vo),Output Current(Io) with out load
Stage-4:
The simulation circuit diagram of 4 – stage voltage multiplier without load is as shown in Fig.8.
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Fig.8. Matlab Simulink Diagram of 2-Stage Voltage Multiplier without load (Ladder Network)
The simulation results for two stage is as shown in Fig.7. The first trace shows the Input voltage
waveform.The second trace shows the Output voltage waveform.The third trace shows the Output
current.
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Fig.9. Waveforms of Input Voltage(Vi), Output Voltage(Vo),Output Current(Io) with out load
Stage-8:
The simulation circuit diagram of 8-stage voltage multiplier without load as shown in Fig.10.
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Fig.10. Matlab Simulink Diagram of 8-Stage Voltage Multiplier without load (Ladder Network)
The simulation results for two stage is as shown in Fig.7. The first trace shows the Input voltage
waveform.The second trace shows the Output voltage waveform.
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Table 1. Comparison of the simulation and experimental results with load
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Fig.14. Graphical representation of simulation
and experimental results of 8 – Stage Voltage Multiplier With Load
The simulation and experimental values are shown graphically as shown in Fig.14 with load and as in
Fig.15.
Table 1. Comparison of the simulation and experimental results with out load

S.No.

I/p Voltage(V)

O/p Voltage(V)

Simulation

Experimental

Simulation

Experimental

1

10

10

65

110

2

20

20

130

223

3

30

30

200

328

4

40

40

270

445

5

50

50

335

555
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Fig.15. Graphical representation of simulation and experimental results of 8 – Stage Voltage
Multiplier Without Load
This concept of generation is used in electronic appliances like the CRT’s, TV Picture tubes,
oscilloscope, electrolysis process and also used in industrial applications. In the future expansion this
circuit is use in the medical instruments like x-ray, ct-scan, and renel scan machine. Also it can be
use in the weapons technology, likewise stun gun, tesla coil gun, power lab rail gun, etc.

VIII. CONCLUSION
The 8 – stage voltage multiplier is used to generate high output DC voltage using low input AC
voltage. The circuit is simulated using MATLAB initially and a hardware model is developed. The
experimental results correlate with the simulation results.
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ABSTRACT
An adder or summer is a digital circuit that performs addition of numbers. CMOS Full
Adder is implemented in its conventional manner and area efficient, low power CMOS full
adder with a sleep transistor is implemented in TSMC 180nm technology. Power analysis
is carried with LTspice simulations.
Keywords— CMOS, Power Gating, Sleep Transistor, Full adder, LT-Spice.
I. INTRODUCTION
Any computational circuit is incomplete without the use of an adder. Addition is one of the primary
operations in arithmetic circuits. Using CMOS technology different approaches for realizing adders
are investigated. There is an exponential increase in leakage power with the technology scaling.
Therefore, for low power applications, leakage power reduction is a key point. Different methods
are being implemented to reduce the critical problem of leakage power [1,2]. Among various
methods, Power Gating effectively reduces the standby-leakage power. Sleep transistors are used in
this power gating technique to switch off the power supply to various parts of the design in standby
mode. The major challenge is in the design of optimal sleep transistor. Actually it effects the
performance of the design, overall power dissipation, routing techniques, area and integrity of
signal/power.
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If a PMOS or NMOS high Vth connects power supply to circuit power supply (virtual power
supply) then it is termed as a sleep transistor. Sleep transistor is controlled by a power management
unit to switch on and off power supply to the circuit. The PMOS sleep transistor is used to switch
VDD supply and hence is named “header switch”. The NMOS sleep transistor controls VSS supply
and hence is called “footer switch”.

Increasing Lgate results in higher Vth and hence lower leakage and higher Ion/Ioff efficiency, at price of
significant increase of Ron and decrease of Ion. Applying optimal reversed body bias is more efficient
and effective alternative to produce a higher efficiency and Ion and lower Ron and I off sleep
transistor than by increasing Lgate. Correct choices in sleep transistor implementations such as header
or footer switch and ring or grid distributions are also important.
A. Sleep Transistor Efficiency
Sleep transistor efficiency is defined by a ratio of drain current in ON and OFF states, i.e. Ion/Ioff. It
is desirable to maximize the efficiency to achieve high drive in normal operation and low leakage in
sleep mode. The sleep transistor efficiency can be analyzed by SPICE simulations where two high
Vth transistors are configured for ON and OFF state respectively to measure I on and Ioff. A high
temperature is set on ON sleep transistor to model high chip temperature in operating mode and a
low temperature is set on OFF sleep transistor to reflect the cool situation when the design is in
sleep mode. The sleep transistor efficiency varies with gate length, width and body bias.
B. Sleep Transistor Design Considerations
Sleep transistor implementation introduces extra cost in chip area, routing resource, IR-drop and
design complexity. There are also extra power dissipations from sleep transistors, power-gating
control logic and power-on/off introduced operations. It is essential to ensure that the leakage
reduction from the power gating implementation overwhelms those introduced costs to be worth the
effort. To that end, various design considerations and tradeoffs need to be analyzed and handled
correctly in the sleep transistor design and implementations. A good sleep transistor design is
achieved by optimizing gate length and width, finger size and body-bias based on overall
considerations of power efficiency, leakage current, IR-drop, area efficiency and layout impact.
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II. CMOS FULL ADDER
Addition is a basic arithmetic operation i.e., adding two binary digits. An adder or summer is a
digital circuit that performs addition of numbers [3]. In many computers and other kinds of
processors, adders are used not only in the arithmetic logic unit(s), but also in other parts of the
processor, where they are used to calculate addresses, table indices, and similar operations.
Although adders can be constructed for many numerical representations, such as binary-coded
decimal or excess-3, the most common adders operate on binary numbers. In cases where two's
complement or ones' complement is being used to represent negative numbers, it is trivial to modify
an adder into an adder–subtractor. Other signed number representations require a more complex
adder.
A. Conventional Full Adder
A Conventional Full adder (CFA) performs addition of three bits, where the third bit is derived from
the previous addition. Hence a CFA can be represented as a combinational circuit performing the
sum of bits A, B and C in.

Fig.1. Conventional CMOS full adder Design
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CFA can be represented by three modules by extracting the information from logical expressions as
given below

SUM = A.B.Cin + A.B.Cin + A.B.Cin + A.B.Cin

May be factored as follows:

SUM

= Cin (A.B+A.B) + Cin (A.B+A.B)
= A (XOR) B (XOR) Cin

CARRY = A.B + A. Cin + B. Cin4.6)

CARRY = A.B + Cin (A+B)

CMOS technology of CFA implementation exhibits many advantages over pass-transistor logic [4].
Without any transistor sizing, CMOS CFA design is implemented as in Fig.1 in TSMC 180nm
technology.

a. Implementation of full adder with sizing of a transistor - Design1with sleep transistor
For low power and efficient area, Full Adder Design 1 (FAD1) is shown as in Fig.2 as a solution
compared to Fig.1. In addition, FAD1 help out for ground bounce noise minimization with the
addition of sleep transistor. FAD1 is targeted towards reducing standby leakage power [5,6].
FAD1 schematic and layout is implemented with the specified transistor sizing. Fig.3 illustrates the
layout of FAD1.
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Fig.2. FAD1with sleep transistor

Fig.3. Layout of FAD1with sleep transistor
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SIMULATION RESULTS

Implemented CFA and FAD1 were analyzed and average power calculations are carried out using
LTspice tool. As the output power cannot be determined at each and every element, a resistor is
placed at the supply to determine the Power = V(I). hence average power can be calculated as I
(Rtest) * Vdd.
Fig. 5 depicts the output waveforms of CFA and Fig. 6 represents the FAD1 output waveforms.

Fig. 5. CFA Output Waveforms
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Fig. 6. FAD 1 Output Waveforms
Fig.7 illustrates waveforms when select = logic 0 for FAD1.
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Fig .8. FAD1 schematic output waveforms when select = logic 0.

CFA and FDA1 power calculations are carried out with LTspice and are tabulated as shown in
Table.I.
TABLE I
POWER ANALYSIS COMPARISION
Power

CFA

Average

FAD1
3.58

480 mW
Power

µw

Leakage

5.09
614 mw

Power

µw
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III.CONCLUSION
CMOS Full Adder is implemented with and without sleep transistor with transistor sizing in TSMC
180nm technology. Power analysis is carried with LTspice simulations where results conclude that
with the transistor sizing FDA1 decreases the leakage power considerably. Further transistor sizing
and implementation of the designs in 130nm technology is under investigation and is aimed for further
decrease in leakage power.
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ABSTRACT
The main theme of the Paper is to have a brief idea about the present day illumination
techniques and to apply them to a practical local area. We have chosen our GPREC
campus for this case study. The main aim of the project is to determine the installation
charges when old tube lights are replaced by a new model called T5. And we have to find
the charges for the installation of new LED street lights. They started a new era in field of
electricity. They created a renascence in electricity. Total power consumption in both the
cases are determined and finally savings should be calculated based on the tariff rates of
the college campus. By this case study we can choose a better alternative light loads as our
main intention is to minimize the power consumption. This

can

infer a better

alternative and full conversion will 'save' many generating stations in the world.
I. INTRODUCTION
India has over 17 percent of the world’s population and consumes maximum energy in residential,
commercial and agricultural purposes. It is found that the share of energy consumption in India has
also been on the raise due to sharp urbanization, population explosion, sustainable development of
the country.
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From 1991 to 2007 a number of reforms have been introduced by the government to improve the
power system in India. It in turn revolutionized the growth in power capacity, reliability in supply,
growth in the revenue collection.
The conservation of energy is an important means to reduce peak and average demand of energy. It is
possible to save energy with the implementation of energy conservation technology which increases
generation of energy with available source. In domestic, commercial and industrial sector, lighting
system consumes significant amount of energy. It consumes 50% of total energy consumption in
commercial buildings and 10% in industries. In all the sectors both indoor and outdoor lighting efficiency
can be improved with higher efficient lighting sources which will help to reduce the gap between
demand and supply.

II. HISTORY AND EVALUATION OF LIGHT BULBS
Thomas Alva Edison invented the light bulb, and everyone would probably know it and he was the
patent holder for the electric light and he did advances in the technology considerably, but the story of
the light bulb actually goes back much further and starts with Humphry Davy. He was believed to have
invented the electric light in 1802, a device called the Electric Arc Lamp. This was the beginning of a
long road of experiments, successes and failures with electric lighting that would span the next two
centuries and still continues today.
Over the next 70 years, more and more inventors created light devices and light bulbs with varying
degrees of success. In 1874, Henry Woodward, a medical electrician, and his colleague, Mathew
Evans, filed for a Canadian patent for electric lamps. They were never able to make their lamps a
commercial success.
Thomas Edison had begun serious research into developing a practical incandescent lamp with the metal
filament material, however, and he kept trying different materials to improve on the filament from his
original design and found that a carbonized bamboo filament was capable of lasting more than 1,200
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hours. This opened to door to the commercial production of light bulbs that could actually be used in
practical applications. Later further advancements came up and bulbs became brighter, low wattage,
more life expectancy. Now there are several choices of light bulbs available, from incandescent to
fluorescent to LED.

III. SECTOR WISE ENERGY DEMAND AND EFFICIENCY OF LIGHTING SOURCES

From the time of independence, India has raised the power generation capacity from 1362 MW to
many folds at present. But the gap between generation and the demand is increasing day by day.
Energy consumption pattern of different sectors in India in the year 2007 are given in the table 1.
In all sectors there are some commonly used light fittings such as incandescent light, fluorescent light,
sodium vapour, mercury vapour, metal halide etc. for particular application. Among these a number of
areas found with incandescent light as a source of lighting which very inefficient from the point of view of
energy efficiency.
It is evident that higher efficiency of lighting source will definitely reduce the energy consumption.
Luminous efficiency of different light sources is listed in table 2.

Table 1: Sector wise energy consumption
AREA

CONSUMPTION

Domestic

21%

Commercial

18%

Industrial

32%

Transportation

29%

Table 2:luminous efficiency of different light sources
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Light source

Luminous
efficiency
(lumen/watt)

Incandescent

18-20

light
Fluorescent light 60-70
Sodium Vapour

40-120

Mercury

50-60

Vapour
Metal Halide

80-125

CFLs

50-80

LEDs

20-60

In olden age, incandescence and fluorescence lamps were the main focus in illumination technology. But
the current technology of CFL has improved the efficiency and it has really proved standards.
However, a new kind of lighting became available. Now the LEDs are available with different color
improving RI and giving a better look and cool light emission, appears white to the human eye.

IV.

A

CASE

STUDY

OF

REPLACING

EXISTING

LIGHTING

SYSTEM

(INCANDESCENT) BY T5 CFL LIGHT IN OUR INSTITUTIONAL AREA
In the present energy scenario, in developing countries like India, an efficient lighting with proper
techniques is used, major energy saving is possible. The cost parameter has also to be kept in mind.
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Lighting system is categorized as Direct Lighting, Indirect Lighting and Direct/Indirect Lighting. Various
domestic lamps used are shown in figure.1
Incandescent lamps: It is the oldest and very common lamp used in homes, indoors and outdoors
especially in rural areas. Of the common lamps, it is the most inefficient. This bulb is often used,
especially in a fixture that actually controls the light output rather than scattering it everywhere.

INCANDESCENT
1879

CFL
1976

LED
1927

Fig.1. Various domestic lamps

Fluorescent lamps: These lamps are almost four to five times more efficient than incandescent lights.
They are nowadays most widely used for indoor applications. Energy saving is achieved because they
are lower wattage lamps and provide more lumens. . The objective is to provide maximum light output
with minimum energy consumption. Fluorescent lamps are different types such as Compact Fluorescent
Lamps (CFLs), tube lights or tube lamps which are further classified into T 5, T 8 and T 12. T 12oldest and most energy inefficient. They have the largest tube diameter also and are heavy. T 8 comparatively new and even have less tube diameter. They are more efficient than the older one. T 5 most efficient and most compact and have less tube diameter.
LED Lamp: An LED lamp is a LED unit that is fitted into a lamp for lighting purpose. LED lamps have
greater lifespan and much more efficiency than other lamps. LEDs are very expensive which is the
biggest disadvantage, but the payback period of installation is very less.
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V. METHODOLOGY
The scope of this work includes evaluation of the lighting system in the Library, Admin Building, and all
Branch department. A survey was conducted in our GPRE College and found 1690 conventional tube
lights, which were ON for the purpose of vigilance. Each block details are given in table 3.

The tube lights use to ON from 9 AM to 5 PM (Timing use to vary subject to season change). The tube
lights were of standard make. After testing on choke it was observed that chokes are consuming 13
watts of power (average). It has been identified that the most commonly used light bulbs are; Philips
Incandescent light 40W Fitting E27 feet. Some of light bulbs are shown in Figure 2. The Philips linear
Fluorescent tubes consume 28 W for the 4 feet long linear tube. They have approximately 15000 hours
life time and produce 2670 lumens.

Table 3: Block Details
S.No Name of the block

No.

of

Tube lights
1

EEE Block-1

70

2

EEE Block-2

52

3

EXAMINATION
24
CELL

4

ADMINISTRATIVE

128

5

JUNIOR

24
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MECHANICAL
6

DRAWING

HALLS
39

1,2
7

DRAWING

HALLS
45

3,4
8

LIBRARY

79

9

CSE -1

192

10

CSE -2

105

11

TNP

19

12

MEC BLOCK -1

107

13

MEC BLOCK -2

152

14

MEC BLOCK -3

150

15

ECE -1

90

16

ECE -2

112

17

ECE -3

58

18

CIVIL -1

100

19

CIVIL -2

43

20

PG BLOCK

40

21

GIM

06
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22

GIRL'S LOUNGE

43

TOTAL

1690

Fig.2. (a) Philips Fluorescent tube 36 W 4 feet, (b) Philips compact Fluorescent light (CFL) bulb 14W
Fitting E27, (c) Philips 36 W/4Pin Fitting 2G11, and (d) Philips PL-C 13W 2Pin Fitting G24
The 18 W Philips Fluorescent tube has lifetime of 15000 hours and produces 1350 lumens. The Philips
CFL 14 W bulb comes with E27 fitting. This bulb produces approximately 800 lumens and has life time
of 8000 hours.

VI. IDEAL LIGHTING TECHNOLOGY
The Fluorescent tube and CFL are the main lighting systems in the campus. Substituting a 36W T8
fluorescent tube by a 28W T5 CFL tube . The wattage and cost of these tubes to replace 36 W T8s
varies according to manufacturers.T5 tubes have a significantly extensive life span of almost five times
more dependent on the quality. The types of light chosen to replace the current lighting system are
shown in Figure 3 and the details are given in table 4.
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Fig.3. Tube lights
Table 4: Tube Light Details

Model Diameter

Wattage Lumens

LPW

T5

0.625

28

2600

110

T8

1 Inch

40

2600

75

T12

1.5 Inch

60

2600

55

T 5 Description
T5 tube has an easy installing method by just removing the current tube including the ballast and simple
rewiring which is suggested to be done by qualified electrician. The new model of T5 is shown in Fig.4

.

 MODEL:
 WATTAGE:

T5
28
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 BALLAST:
 THICKNESS:
 LUMENS:

0.625 inch
110 LPW

 LIFE SPAN:
 SHAPE:

In built with the set

35,000 hrs
Linear

fluorescent tube

Different companies manufacturing T5 are listed below in table 5.

Table 5: Different companies manufacturing T5 with cost
S.N

NAME

O

THE

OF COST

IN

INR

COMPANY
1

PHILIPS

Rs.460

2

HAVELLS

Rs.480

3

CROMPTON

Rs.400

4

GM

Rs.440

Still there are many other companies which are not mentioned.

INSTALLATION CHARGES:
Total no. of tube lights in campus: 1690(including gym and langue).If all tube lights are replaced with T5
model, then the installation charges with respect to different companies are in table 6.

Table 6. Installation charges with respect to different companies
S.NO NAME OF THE INSTALLATION
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COMPANY

CHARGES

1

PHILIPS

Rs.7,77,400

2

HAVELLS

Rs.8,11,200

3

CROMPTON

Rs.6,76,000

4

GM

Rs.7,43,600

VII. POWER CONSUMPTION ANALYSIS

Taking burning hours of one light source as reference (which is maximum), number of bulbs required for
all other light sources and their cost are calculated. Taking the tariff rates into consideration that the
college belongs to HT IV with unit charge of Rs7.25/- and Rs. 8.3 during peak hours. Number of bulbs
and cost for light sources taking burning hours of one light source as reference can be calculated as
given in table 7.

A. PRACTICAL ANALYSIS
Considering 8 working hours a day and considering 250 working days in an year and the details are
given in table 8.
Table 7. Ideal Power Consumption Analysis

TYPE

NEW(T5)

OLD(T8,T12)

WATTAGE

28

(40+3),(40+17)

NO.OF LAMPS

1690

1690

POWER

47.32 Kwhr

80.93 kwhr

CONSUMPTION
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FOR HOUR
FOR DAY

1135.68

1942.32 kwhr

kwhr
FOR MONTH

34070.4

58269.6 kwhr

kwhr
FOR 365 DAYS

408.84 kwhr

708.9 kwhr

Table 8. Practical power Consumption Analysis
TYPE

NEW(T5)

CONSUMPTION 378.56

OLD(T8,T12)
647.44 kwhr

IN A DAY

Kwhr

FOR250 DAYS

94.65

(Year)

Mwhr

TOTAL COST

Rs.6,86,140 Rs.11,73,485

161.86 Mwhr

B. CONSIDERING FOR 5 HOURS
(As Peak Hours in a Day)
Table 9.considering for 5 hours

TYPE

NEW(T5)

CONSUMPTION 236.6

OLD(T8,T12)
404.63 kwhr

IN A DAY

Kwhr

FOR250 DAYS

59.15

101.157

(Year)

Mwhr

Mwhr
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TOTAL COST

Rs.4,28,837 Rs.7,33,391

VIII. RESULTS & DISCUSSIONS
Finally the study shows that the life cycle cost is much more for the incandescent lamps while it is far
lesser for the other lamps. The life cycle cost is very less for T5 lamps. For an efficient light source, it
should have high luminous efficacy, minimum power consumption and minimum life cycle cost.
According to their performance evaluation is tabulated in Star rating indicates the performance of lamps
according to their ability of minimum power consumption, maximum luminous efficacy and minimum life
cycle cost. More the star rating, more good is the quality or performance according to these factors.
Table 10: Lamp performances according to factors.
Lamp

Star rating

Performance

Incandescent

*

Poor

CFL

**

Satisfactory

T 12

***

Good

T8

****

Very good

T5

*****

Excellent

IX. LED STREET LIGHTS
LEDs will consume less electricity than conventional lighting including CFLs and can produce less of the
parasitic by product heat. The efficiency of light source is measured in lumens/watt. The efficiency of
LED is compatible with the present light source but the efficiency of LED lighting is very high. The
advantages of LED’s are
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 Long Life


Energy Efficiency



Zero UV Emissions



Operational in Extremely Cold or Hot Temperatures



Instant Lighting & Frequent Switching



Low wattage

X. A CASE STUDY OF REPLACING CONVENTIONAL STREET LIGHTING SYSTEM
(FLUORESCENT) BY LEDs IN OUR INSTITUTIONAL AREA
A survey was conducted in our Engineering College and found that 53 street lights are present in the
entire campus for vigilance purpose. It is observed that all the lights remain in operation for around 12
hours (6 p.m. to 6 am) in a day. The duration of operation may slightly vary depending on the seasonal
change of day length. It is also observed that the lights remain in operation throughout the year
irrespective of holidays and vacation as it operates for vigilance purpose of the campus. The light output
of the fluorescent light fixtures is around 2400 lumen.
For this purpose high efficient LED street light fixture of STAR COMPANY model no ACL-SL-01. It
consumes 24 watt with luminous efficacy of around 110-117 lm/w. . Taking 12 hours of operation in a
day, total energy consumption of a single existing light i.e. sodium vapour lamp in a day is given by:
1. 150*12 watts-hour = 1800watt-hour.
2. So, annual energy consumption of a single

existing light is given by:

1800*365 watt-hour = 657units.
3. Hence annual energy consumption of total existing light i.e.53 fluorescent light is given by:
53*657unit = 34,821units.
4. Annual energy cost for campus lighting with existing light fixture is given by:
(23,214*7.25)+(11,607*8.3)= Rs.2,64,640/-

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
(Considering unit cost as Rs. 8.3/- for peak load hours & Rs.7.25/- for normal hours)
If all existing light fittings are replaced by proposed 24 watt &50 W LED Street light which gives output
of around 7000 lumen which is very close to the light output of existing fluorescent light fixture. Taking
same hours of operation i.e. 12 hours day, energy consumption in a day of a LED Street light fixture is
given in table 11.
Table 11. Street Light Details
HIGH
MODEL

PRESS

LED

LED

(24W)

(50W)

150 W

24 W

50 W

1800

288

600

Whr

Whr

Whr

657

105.52

219

Units

Units

Units

URE
SODIU
M
VAPOU
R
LAMP
WATTAGE
CONSUMPT
ION FOR 12
HRS

ANNUAL
ENERGY
CONSUMPT
ION
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FOR

53 34821

5571.7

11607

LIGHTS

Units

6 Units

Units

ENERGY

Rs.2,64,

Rs.42,3

Rs.88,2

COST/

640/-

37/-

13/-

ANNUM
Minimum life span of a LED is 50000 hours whereas the life span of sodium vapour light is around
12000 hours. Taking 12 hours of operation LED light fixture will last for 2 years and 7 months. For the
same hours of operation per day, LED light fixture will last around 11 years. So the onetime investment
in LED light is bound for around 11 years whereas the investment of sodium vapour light fitting is bound
only around 2 years 7 months. Hence for the period of 11 years the existing fittings needs to replace
five times.
Table 12. Details of Savings
MODEL

LED(24W)

LED(50)

Annual

29250 Units

23214 units

Annual Cost Rs.2,22,303

Rs.1,76,427

Energy
Saving

Savings
Effeciency%

84

66.6

Payback

7 months

13 months

Period
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XI .CONCLUSION
A detailed information regarding CFLS and LEDs has been discussed in this project. The installation
charges were estimated when all the old model tube lights and street lights were replaced by new model
lights called T5and LED street lights respectively. Based on the information collected from GPREC, as
a case study ,power consumption and cost analysis were made and so it is better if the old tube lights
are replaced with new one.
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A COMPARATIVE APPROACH BETWEEN CONVENTIONAL MOSFET AND TUNNEL
FIELD EFFECT TRANSISTORS (TFETS)

CH. Pavankumar, Dr.K.Sivani
KITS, Warangal

ABSTRACT
As the down scaling of conventional CMOS technology results in, rapidly approaching fundamental
limits. Alternative device structures are constantly proposed to substitute the traditional CMOS type
devices. That type of device is a gated reverse-biased p-i-n structure, commonly referred to as Tunnel
Field-Effect Transistor (TFET). This device is particularly promising for ultra-low-power applications.
The most prominent feature of TFETs is their capacity for producing an inverse sub-threshold swing
(SS) smaller than the 60 mV/decade thermal limit (at 300 K) of conventional inversion mode
MOSFETs. Sub-thermal SS is achievable because, the drain current in TFETs is produced by carrier
injection from source to channel which is predominantly governed by quantum mechanical band-toband tunnelling (BTBT), rather than by diffusion as in MOSFETs. In, this paper we will show the
silvaco TCAD simulation results for both conventional MOSFET and Tunnel field effect transistor.
Keywords: band-to-band tunnelling, inversion mode, subthreshold swing.

I. INTRODUCTION
As the down scaling of conventional CMOS technology results in, rapidly approaching fundamental
limits [1, 2]. Alternative device structures are constantly proposed to substitute the traditional CMOS
type devices. That type of device is a gated reverse-biased p-i-n structure, commonly referred to as
Tunnel Field-Effect Transistor (TFET). This device is particularly promising for ultra-low-power
applications [3]. The most prominent feature of TFETs is their capacity for producing an inverse sub-
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threshold swing (SS) smaller than the 60 mV/decade thermal limit (at 300 K) of conventional inversion
mode MOSFETs [1, 2, & 4]. Sub-thermal SS is achievable because, the drain current in TFETs is
produced by carrier injection from source to channel which is predominantly governed by quantum
mechanical band-to-band tunnelling (BTBT) [5], rather than by diffusion as in MOSFETs. The trans
conductance (gm) to drain current (Id) ratio (TCR, gm/Id) in the sub-threshold region, is known as
device efficiency, is the corresponding important for analogy applications, as it portrays the available
gain per unit of power dissipation of a FET. Because of their smaller SS, TFETs are capable of TCR
values in the sub-threshold region higher than the maximum possible value achievable in conventional
inversion mode MOSFETs. Thus, a TFET has the potential for delivering higher gain than a MOSFET
for the same power dissipation [6]. Although a variety of TFET models have been proposed [7–13]
and continue to be developed, fundamental parameters, such as SS and threshold voltage (VT), are still
not properly defined for TFETs as they are for conventional inversion mode MOSFETs. For example,
the value of SS in TFETs does not remain constant throughout the sub-threshold region but increases
with applied gate voltage. Therefore SS is usually quoted as an average or overall number evaluated
over several decades of ID, from nominally off to nominally on values. In certain publications, reference
is even made to a point-SS in order to reflect the lowest achievable SS value for the performed
processing. Likewise, an unequivocal physical mechanism-based definition of threshold voltage does
not exist for TFETs, and its extraction remains a challenging task. Therefore it is not uncommon to
expediently quote the VT of a TFET as the value of gate voltage (VG) measured at some predefined
value of ID. In Tunnel FETs, the definition of threshold voltage is completely different and threshold
voltage is the voltage at which drain current changes from quasi exponential to linear. By these
ambiguities, being able to determine VT still is a very important task for TFET device assessment and
circuit.

II. WORKING PRINCIPLE OF TFETS
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Tunnel FETs utilize a MOS gate to control the band-to-band tunnelling across a degenerate p-n
junction. The schematic energy band diagrams and Cross-section of n- channel TFET in OFF and ON
states are shown in Figure 1a and b. The device is generally off. When zero volts is applied to the gate,
the conduction band minimum of the channel is above the valence band maximum of the source, then
band-to-band tunnelling is suppressed. A tunnelling window, qVtw, opens up as the conduction band of
channel is shifted below the valence band of source. Electrons in the valence band with energy in this
tunnelling window tunnel into the empty states in channel and the transistor is ON. The principle of
operation for the p-channel TFET with source, channel and drain conductivity types switched is same
as n-channel TFET.In the general conventional mode of operation, the n-channel TFET tunnel current is
suppressed when Vgs is low and the tunnel window at the source junction is opened when Vgs positive.
However the TFET can turn on at the channel drain junction when the gate bias is sufficiently negative.
As shown in

Figure 1c when the gate bias is negative, the valence band maximum of channel can be shifted above
the conduction band minimum of the drain, leading to electron tunnelling from the channel into the drain.
Therefore, the tunnelling window opens up again, with the tunnel junction is shifted from source-channel
junction to the drain-channel junction. When this happens the channel conduction changes from one
carrier type to another and the transfer characteristic is said to be ambipolar. This behaviour is generally
universal across TFET geometries.
When the gate bias is still positive and the drain bias becomes negative, TFET behaves like an Esaki
diode, with the signature negative differential resistance (NDR) behaviour appearing in the output
characteristics.
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Figure 1. Schematic energy band diagram and Cross-section of an n-channel TFET when the device is
biased in (a) OFF (b) ON and (c) ambipolar state where the symbols are defined as follows: EC,
conduction band, EV, valence band, Vgs, gate-source voltage, Vds, drain-source voltage, and Vtw,
tunnelling window.

In the quest for transistors that can replace CMOS as the power horse of the semiconductor industry,
steep slope devices such as tunnel field-effect transistors (TFETs) have emerged as the leading
contender because of their capability to keep scaling the supply voltage and lowering the power
consumption. TFETs utilize inter band tunneling as the current conduction mechanism, thus avoiding the
Boltzmann-limited subthreshold swing of 60 mV/decade as shown in below figure. From the figure 3 we
can point out the difference between MOSFETs and TFETs. And also the basic structure of TFETs is
shown in figure 2. From the basic structure of the TFET we can state that it is like a P-I-N structure (p
stands for p-type material, I stands for intrinsic semiconductor and N stands for n-type material).
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Figure 2: TFET lateral structure.

Figure 3: TFET transfer characteristics.

III. SUBTHRESHOLD SWING
The subthreshold swing of a FET is defined as the amount of gate voltage necessary to increase or
decrease the subthreshold drain current by a factor of 10, usually expressed in millivolts per decade
(mV/dec). An expression is given by the formula below, found in many solid-state device textbooks:
SS=

Equation 1
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Here n is a factor which describes the efficiency of the gate voltage in changing the semiconductor
surface potential.Ideally, the surface potential has a value given by avoltage divider consisting of the
depletion capacitance (C D) in series with the oxide capacitance (C OX) equal to 1 + CD/COX Due to the
thermionic nature of the drain current in a MOSFET, SS is limited by temperature and its minimum
possible value is equal to 60 mV/decade at room temperature.

IV.BAND-TO-BAND TUNNELLING
Tunnelling is a quantum mechanical phenomenon, it occurs due to the wave-like properties of electrons
on the atomic scale. When an electron is incident upon an energy barrier, it may be reflected from the
barrier or transmitted through. The probability of transmission through, or tunnelling is decided by the
height, width, and shape of the barrier. For the case of n-channel TFETs, tunnelling occurs in the
source-channel p+n+ junction. At an appropriate gate bias, electrons in the p+ source below the source
Fermi level may tunnel through the energy gap into empty states above the Fermi level in the conduction
band of the channel.

V. RESULTS
From the figure 4, the Id vs Vgs graph of N channel MOSFET is shown. The simulation is done by using
silvacoTcad, two mosfets models have been modelled and simulated.

Figure 4: Id vs Vgs characteristics
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Figure 5: Subthreshold slope for conventional NMOSFET
From the figure4 and 5 it is evident that tunnel fets have Subthreshold Slope (SS) is less than MOSFET
that is less than 60 mv/decade.

Figure 6: Subthreshold slope for conventional Tunnel FET

VI. CONCLUSION
TFETs are the most promising steep-slope switch candidate, having the potential to use a supply
voltage significantly below 0.5 V and then offering significant power dissipation savings. Because of
their low off currents, they are ideally suited for both low-power and low-standby-power logic
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applications operating at moderate frequencies. Other promising applications of TFETs are ultra-low
power specialized analog integrated circuits with improved temperature stability and low-power
SRAM.
In this paper we have shown the subthreshold slope for both conventional mosfet and tunnel fet, it is
clear that tunnel fet is having subthreshold slope less than 60 mv/decade. Hence tunnel FETs can be
further scaled to meet the today’s challenges.

REFERENCES
Seabaugh AC, Zhang Q. Low-voltage tunnel transistors for beyond CMOS logic.Proc IEEE 2010;
98:2095–110. http://dx.doi.org/10.1109/JPROC.2010.207047.

Claeys C. Trends and challenges in micro- and nanoelectronics for the nextdecade. Proc 19th IntConf
– Mixed Des IntegrCircSyst (MIXDES) 2012; 6226267:37–42.

Ionescu AM, Riel H. Tunnel field-effect transistors as energy-efficient electronic switches. Nature
2011; 479:329–37. http://dx.doi.org/10.1038/nature1067.

Agopian PGD, Martino MDV, Filho SGDS, Martino JA, Rooyackers R, LeonelliD,et al. Temperature
impact on the tunnel FET off-state current components.Solid-State Electron 2012; 78:141–6.
http://dx.doi.org/10.1016/j.sse.2012.05.05.

De Michielis L, Lattanzio L, Moselund KE, Riel H, Ionescu AM. Tunnelling andoccupancy
probabilities: how do they affect Tunnel-FET behavior? IEEE Electron Dev Lett 2013; 34:726–8.
http://dx.doi.org/10.1109/LED.2013.225766.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
Narang R, Saxena M, Gupta RS, Gupta M. Drain current model for a gate allaround (GAA) p–n–p–n
tunnel FET. Microelectron J 2013; 44:479–88. http://dx.doi.org/10.1016/j.mejo.2013.04.00.

García Bardon M, Neves HP, Puers R, Van Hoof C. Pseudo-two-dimensionalmodel for double-gate
tunnel fets considering the junctions depletion regions.IEEE Trans Electron Dev 2010;57:827–34.
http://dx.doi.org/10.1109/TED.2010.204066.

Verhulst AS, Leonelli D, Rooyackers R, Groeseneken G. Drain voltage dependentanalytical model of
tunnel field-effect transistors. J ApplPhys 2011; 110. http://dx.doi.org/10.1063/1.360906. 024510–10.

Bhushan B, Nayak K, Rao VR. DC compact model for SOI tunnel field-effecttransistors. IEEE Trans
Electron Dev 2012; 59(10):2635–42. http://dx.doi.org/10.1109/TED.2012.220918.

Pan A, Chui C-O. A quasi-analytical model for double-gate tunnelling fieldeffecttransistors. IEEE
Electron Dev Lett 2012; 33:1468–70. http://dx.doi.org/10.1109/LED.2012.220893.

Wan J, Le Royer C, Zaslavsky A, Cristoloveanu S. A tunnelling field effecttransistor model combining
interband

tunnelling

with

channel

transport.

J.ApplPhys

2011;

110:104503–7.

http://dx.doi.org/10.1063/1.365887.

Zhang L, He J, Chan M. A compact model for double-gate tunneling field effecttransistor and its
implications on circuit behaviors. IEEE Int Electron DevMeeting (IEDM) 2012:6.8.1–4.
http://dx.doi.org/10.1109/IEDM.2012.647899.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
Zhang L, Lin X, He J, Chan M. An analytical charge model for double-gate tunnelFETs. IEEE Trans
Electron Dev 2012; 59:3217–23. http://dx.doi.org/10.1109/TED.2012.221714.

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
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ASH CONCRETE BLOCKS
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ABSTRACT
All the building structures are composed of different types of materials. These materials are
either called building materials or materials of construction. It is very essential for a builder,
may be an architecture or engineer or contractor, to become conversant thoroughly with
these building materials. Mud is one of humankind‟s oldest and most universally used
construction materials. Even at the dawn of humanity, people were building with mud, using
it to form protective walls shielding the entrances to their caves.Mud mortar was commonly
used for low rise masonry buildings in the past. When the soil used for the mortar contains
clay, problems like volume instability due to its high affinity towards water. Workability and
strength of 12 different combinations of stabilized mud mortars have been examined. Fly ash
blocks / bricks is an established technology with established standards in large parts of world
Use of Fly Ash in construction is increasingly being promoted in the areas where it is
available in abundance. The quality of the bricks – blocks may vary with factors like Quality
of Fly Ash and other raw material, Proportion of mix, mixing and curing.Recommended
quality of raw material is a dry fly ash collected from 1st or 2nd fields of ESPs, sludge lime –
a waste from acetylene industries, Gypsum of purity of more than 80% and OPC cement. As a
result, concentrating on “methods of wall construction”, it was found that, “mud”, was used
over many centuries in traditional architecture. Therefore, concentrating on “mud wall
construction”, the goal was set to be developed, a “mud block”, which has more structural
durability, less weight, low cost comparing with flyash concrete block masonary.the mud
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masonary is very cheapest.it saves economy comparing with flyash concrete block masonary.
The flyash concrete block masonary gives more strength to structure.
Key words: Mud masonary,Flyash concrete block masonray,walls,compressive strength,split
tensile strength.

I. INTRODUCTION
Mud Walls are naturally-occurring background walls found in the Jungle and occasionally Underground
Jungle. They can be destroyed with a Hammer, but cannot be picked up nor crafted. Therefore, they
can never be placed or utilized in any other way by the player.
Mud walls have been used for the buildings since ancient times. Mud wall buildings can be seen
throughout the world and mud construction techniques are still in vogue in many parts of the world. Cob
wall, adobe, rammed earth, and wattle and daub are some of the common techniques of building mud
walls.
If Mud Walls are sprayed with Dark Blue Solution they will turn into "natural"Mushroom Walls that
likewise don't drop anything when destroyed. If these Mushroom Walls are sprayed with Green
Solution they will revert back into Mud Walls or natural Jungle Walls, this seemingly being determined
by layer level.
Stabilized mud blocks have been used for masonry construction in Australia, France, India, Columbia,
Chile, Algeria, Brazil, Thailand and many other countries Understanding the strength of stabilized mud
block masonry is essential for a satisfactory use of the new building material. At present, there is hardly
any organized information on the properties of masonry using stabilized mud blocks. It is to be noted
here that the information available on the strength of brick masonry may not be useful for understanding
stabilized mud block masonry. There is hence a clear need for systematic study of various parameters
affecting the strength of stabilized mud block masonry.
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II. MATERIALS AND METHODS
2.1 Stabilized mud Block
Stabilized mud blocks can be prepared by compacting a moist mixture of soil and
cement in a machine. A number of studies are available on the properties and use of
soil cement blocks for building construction9.A manually operated machine called
AURAM 240 was used to make blocks for the present study. Locally available soil was
used. The grain size distribution of the soil is shown in fig-1. The liquid limit and
plastic limit of the soil are 30.6 and 16 respectively.
The block making process consists of mixing the cement and screened soil (<6mm) by hand and then
mixing with water to get a near optimum moisture content.
A cement content of 5% by weight of dry soil was used. After pressing the blocks were
cured for 28 days under wet burlap. The properties of the blocks are given in table.I as
the means of 5 specimens.
Wet strength was determined after soaking in water for 48 hours. Blocks of 240mmx240mmx90mm
were used to prepare masonry prisms for strength studies.
Table 2.1:
Properties of stabilized mud blocks
Block size

240mm x 240mm x
90mm

Dry strength N/mm2

8.2

Wet strength N/mm2

3.1

Water absorption in % 12

2.2 Objectives and methodology

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
The key objective of this research is to find out the possibility of inventing a new “mud block” which has
required strength for load bearing walls while satisfying less weight and low cost together with simple
manufacturing process, by varying the mixing proportions of mud, cement and straw with water. The
following methodology was developed to achieve the objective of the research; The selected soil was
tested using standardized test methods: “Sieve Analysis”, “Bottle test” and “Atterberg limit test”, to find
out the properties of the selected soil. After sieving the selected soil using 13 mm riddle (Figure 1),
Bottle test was carried out, to find out whether the clay, silt, sand and gravel content of the soil, satisfies
the properties that have to be in the soil for developing the required block .

Figure 1 : Sieved soil

2.3 Preparation of mud mortar
Mud mortar is prepared by mixing soil with water until it is workable i.e., until the mortar is in the plastic
state. Mud mortar sets quickly on drying hence it does not require an elaborate curing process. Mud
mortars are still being used in many parts of the world. Different types of soils can be used to prepare
the mortar. Depending upon the soil type, the properties of the mortar varies. Hence to use the locally
available soil in mortar and attain optimum use of it, particular preparation techniques and construction
practices including addition of stabilizers are followed. Mud mortars are used in the construction of
arches, vaults, masonry walls, arches and domes etc. they are particularly advantageous as no shuttering
is required during construction. They function as a waterproofing coat and also improve the appearance
of a building. External renders are liable to wear away at a rate depending on the harshness of the

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
exposure conditions. They require regular maintenance and periodic repair, although if well-protected
they can last a very long time indeed.
2.4 Materials
1.1 Clay Generally, the presence of clay in moderate amounts in a soil is desirable. Since clay has
cohesive nature, it imparts plasticity to the soil when under moist conditions. Plasticity is due to the thin
film of absorbed water which adheres strongly to the clay layers thus linking the particles together. Thus,
the clay minerals act as natural binding agents for the cohesionless granular fractions of a soil (gravel,
sand, and silt). Although, due to certain drawbacks are of clay are the facts that it has a high affinity
towards water. Clayey soils swell in presence of water and shrinks in the absence of it. If the clay
mineral is montmorillonite, this kind of swelling and shrinking is more prominent. Such volume instability
is not highly undesirable in mortars. Therefore, soils which have clay content below 30% can be
stabilized using cement and soils which clay content above 30% can be stabilized using lime.
2.4.1 Lime
Lime has the capacity to stabilize clayey soils through pozzolanic reaction. This reaction produces stable
calcium silicate hydrates and calcium aluminate hydrates as the calcium from the lime reacts with the
aluminates and silicates solubilized from the clay. The modification occurs because hydrated lime
supplies calcium cations that replace the cations present on the surface of the clay particles. As a result,
lime treatment can produce high and long-lasting strength gains, improvements in shear strength and
durability in severe environmental conditions.
2.4.2 Brick Dust
Brick dust is obtained from construction and demolition waste. Brick dust finely ground into a powder
can bring about a pozzolanic reaction when combined with lime given that they are composed of a type
of clay that has a sufficient amount of soluble silica and alumina.Soluble silica and alumina react with
calcium hydroxide and water to form a variety of calcium silicate hydrates, or C-S-H gel, that are
responsible for the increase in the strength of the mortar.
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2.4.3 Fly ash bricks
A Clay brick, which was the primary wall material, is now being replaced by FLY ASH BRICKS,
which are hi-tech well-improved quality products. They are competitive in comparison to the
conventional clay bricks and provide enormous indirect benefits. The country can gain a lot by gainful
utilization of fly ash bricks resulting in conservation of natural resources as well as protection of
environment.

2.4.4 Composition
The important compositions of fly ash bricks are as follows;

 FLY ASH
 CEMENT
 SAND
 WATER

2.4.5 Sources of fly ash
72% of India’s power plants are coal based. These power stations generate nearly 40 million tones of
fly ash annually. Fly ash contains Co2 emitted from Thermal power plants, industries using coal as a fuel
emits unwanted ash and smoke from which fly ash is produced. In all the power plants and industries,
they separate the fly ash by using the cyclone converter. This fly ash is then used as a raw material for
manufacture of bricks.
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2.4.6 Manufacture

The fly ash brick is nothing but a slow setting pozzalona cement mix. The process is same as making
cement in cement factories whereas the clay and limestone are burnt with coal and gypsum. And it is
mixed and ground to cement.
In fly ash mix also the fly ash, which is burnt clay particles (oxides of clay) obtained from burning coal,
which contains clay from the mines. When hydrated lime powder, gypsum are mixed and ground in a
pan, the mixture gives a slow setting pozzalona cement.
While the mix is pressed at low pressure at low moisture content in hydraulic machine, which is specially
designed to give high pressure load at a slow rate, in the order of 350kg/square inch.
At this of rate of pressure and with holding the pressure for a desired time gives ultimate strength to fly
ash bricks.
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2.5 Experimental Investigations
2.5.1 Experimental Investigation on flyash concrete block
Testing of Materials Properties of constituent materials like brick, cement, sand and mortar etc. were
tested in accordance to Bureau of Indian Standards (B.I.S.) specifications and test results so obtained
were found to be within the prescribed limits. Preparation of prisms The test prisms were made in 1:6
cement-sand mortars with water cement ratio as 0.80. Thickness of mortar was kept uniform at D/6,
where D is the thickness of brick. Testing of prisms in compression and shear Prisms in the
compression were tested under compression testing machine and in shear; prisms were tested with help
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of Universal testing machine as shown in Fig. 2. Dial and Demac gauges were used to record
compressive strain in prisms. 979 I.K. Khan (a) Testing of prism in compression (b) Testing of prism in
shear Fig. 2: Testing of prisms in compression and shear 3. Mechanical Properties Compressive
strength and crushing strain The ultimate load, compressive strength and crushing strain for different
types of FAB masonry are given in Table 2. Table 2: Compressive strength, maximum vertical axial
load per unit length and crushing strain Masonry type Compressive strength (MPa) Maximum vertical
axial load per unit length (kN/m) Crushing strain A 1.22 279.30 1.32% B 0.84 167.5 0.53% C 1.41
247.19 0.78% Shear strength The shear strength of different types FAB masonry found from
experiment conducted on masonry prisms are given in Table 3. Table 3: Shear strength of different
types FAB masonry prisms S. No. Masonry type Shear strength, (MPa) Percentage decrease as
compared to masonry Type A 1 A 0.46 00.00 2 B 0.21 54.35 3 C 0.35 23.91 Strength
Characteristics of Low Cost Fly Ash Brick Masonry 980 Conclusions Based on the experimental and
analytical studies of conventional and low cost and conventional FAB masonry,

Fig. 2: Testing of prisms in compression and shear
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Fig (a) Testing of prism in compression, Fig (b) Testing of prism in shear
2.5.2 Experimental Investigation on mud mortar
The present work focuses on characterizing the properties of stabilized mud mortars. The
characteristics like workability and compressive strength are determined for different proportions of
mortars. Mix proportions are given in table 1. The mortar mix proportions in this study are based on
weight.
Table -2.5.2 : Mix proportions

Morta

Mortar proportion

r
design Soil
ation

Sand

Brick

Cemen

dust

t

M1

100%

-

-

12%

-

M2

100%

-

-

10%

5%

M3

100%

-

-

5%

10%

M4

100%

-

-

-

10%

M5

50%

50%

-

12%

-

M6

50%

50%

-

10%

5%

M7

50%

50%

-

5%

10%

M8

50%

50%

-

-

10%

M9

50%

25%

25%

12%

-

M10

50%

25%

25%

10%

5%

M11

50%

25%

25%

5%

10%

Lime

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
M12

50%

25%

25%

-

10%

III. TESTING PROCEDURE
For the study, locally available red soil is used. This natural soil has 20% clay fraction and liquid limit
37.5%.The clay content is varied by diluting it with natural sand and brick dust. The brick dust is
obtained by manually ramming construction and demolition waste. The cement used is of OPC 53
grade. The lime bought in the form of limestones, is slaked and used.
characters are measured by conducting flow table tests. Here, the flow is maintained at 100% and the
water cement ratio is determined.

3.1 Compressive Strength of Mortar

The compressive strength of mortar was determined by testing 70mm size cube specimens. The
specifications of I.S. 2250 code are followed. The mould greased and uniformly mixed mortar is then
filled in 3 layers. Each layer is tamped 25 times using a standard tamping rod. The mortar cubes are
demoulded after 24 hours and cured. After 28 days of curing, the specimens are tested in compression
testing machine in saturated conditions.

IV. RESULTS AND DISCUSSIONS

For 100% flow, the water content by weight mortar mix and 28 days compressive strength is as given
in table 2. It is observed that when the water requirement of the mortar increases with the increase in
clay fraction. The compressive strength of mortar mix with 10% clay fraction and 12% cement has the
highest strength. The mortars with 20% clay fraction (M1 and M2) have compressive strength nearer to
3MPa. The mortar mixes with more clay and lime content are expected to gain strength over a period
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of time. They may be used as low strength mortar.

Table -3.2: Water content for 100% flow and 28 Compressive strength
Mortar

Water content

28

designation

(%)

compressive
strength
(MPa)

M1

35.03

2.42

M2

33.15

2.64

M3

37.44

1.26

M4

35

1.02

M5

20.22

4.25

M6

23.94

3.40

M7

29.68

1.24

M8

27.95

0.66

M9

24.78

3.49

M10

29.65

3.17

M11

32.05

1.72

M12

30.38

0.98

days
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4.1 Determination of Workability through Flow TestsWorkability of the mortar should be such
that it can be spread easily and adheres well with the masonry unit. Composition of the mix and water
cement ratios are two major factors that affect workability. In the present study, the workability.

4.5
4
3.5
3
2.5
2
1.5
1
0.5

Chart -1: 28 days compressive strength
When lime is added, it is noticed that the strength with increase in clay fraction. The comparison of the
compressive strengths of the mortar mixes is shown in chart 1.
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Table 4.1 Comparison Of Clay Bricks And Fly Ash Bricks
Properties

1. Density

1. Compressive

Red blocks

Flyash blocks

Remarks

1600-1750

1700-1850

Higher

kg/m3

kg/m3

bearing

30-35 kg/cm2

90-100 kg/cm2

Higher

1. Absorption

15-25%

1. Dimensional

Very

1. Wastage

10-14%

low High tolerance

tolerance

during Up to 10%

Less dampness

Saving in mortar
up to 25%

Less than 2%

Saving in cost up
to 8%

transit

1. Plastering

load

bearing

strength

stability

load

Thickness

vary Even on both Saving in plaster

on the both sides sides

up to 15%.

of wall

V. CONCLUSIONS

As a result, concentrating on “methods of wall construction”, it was found that, “mud”, was used over
many centuries in traditional architecture. the mud masonary is very cheapest.it saves economy
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comparing with flyash concrete block masonary. The flyash concrete block masonary gives more
strength to structure. Mud mortar was commonly used for low rise masonry buildings in the past. When
the soil used for the mortar contains clay, problems like volume instability due to its high affinity towards
water.
It is evident from the studies that partial replacement of sand is viable as a maximum strength of 4.25
MPa is obtained which clearly exceeds the limit (3MPa) established by I.S. 2250 code The mortars
containing lime may be used as low The mortars containing lime may be used as low strength mortars.
Therefore, the construction can be made economical as well as ecofriendly.
Based on the experimental and analytical studies of conventional and low cost and conventional FAB
masonry, following conclusions have been drawn:

i) All the FAB masonry prisms, tested in compression failed due to cracks developed along the
vertical mortar joints.

ii) All the FAB masonry prisms tested in shear failed by sliding along the horizontal mortar bed which
is the weakest plane in shear.

iii) Compressive strength of low cost FAB masonry Type C is higher than Type B , which is 15.57%
higher than conventional FAB masonry Type A.

iv) Crushing strain of low cost FAB masonry Type C is also higher than Type B , which is 40.91% less
than conventional FAB masonry Type A.

v) Shear strength of low cost FAB masonry Type C is higher than Type B , which is 23.91% less than
conventional FAB masonry Type A.
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PROJECT LOON
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ABSTRACT
Project Loon is a google designed and sponsored project which enables the rural people to
connect to the internet in an economical and efficient way. Currently all the urban people are
provided with internets by internet service providers (ISP). Giving service to rural people
through this ISP is a very expensive activity. So google designed a project named ‘PROJECT
LOON’ with a balloon topped equipment with a internet router at the base . This equipment
provides service to the people in its range within a radius of 32km(approx).Project Loon
balloons float in the stratosphere, twice as high as airplanes and the weather. In the
stratosphere, there are many layers of wind, and each layer of wind varies in direction and
speed. Loon balloons go where they’re needed by rising or descending into a layer of wind
blowing in the desired direction of travel. By partnering with Telecommunications companies
to share cellular spectrum we’ve enabled people to connect to the balloon network directly
from their phones and other LTE-enabled devices. The signal is then passed across the
balloon network and back down to the global Internet on Earth.

KEYWORDS: Internet Service Provider(ISP),Router, Google loon , Internet, Project loon,
LTE-devices(long term evolution-devices)
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I. INTRODUCTION
Project loon works on the information given by of weather forecasting device. This device which is
connected to weather will be fed with electricity through the solar panels provided at the bottom of
the balloon. We find mobile phones and computers around everyone. Due to this smart change,
internet helps in connecting people ,areas etc. this could be made easy through loon project.

II. WORKING
NAVIGATING WITH THE WIND STRATOSPHERE Project Loon balloons travel
approximately 20 km above the Earth’s surface in the stratosphere. Winds in the stratosphere are
stratified, and each layer of wind varies in speed and direction. Project Loon uses software
algorithms to determine where its balloons need to go, then moves each one into a layer of wind
blowing in the right direction. By moving with the wind, the balloons can be arranged to form one
large communications network.

III. DESIGN
The inflatable part of the balloon is called a balloon envelope. A well-made balloon envelope is
critical for allowing a balloon to last around 100 days in the stratosphere. Loon’s balloon envelopes
are made from sheets of polyethylene plastic, and they measure fifteen meters wide by twelve meters
tall when fully inflated. When a balloon is ready to be taken out of service, gas is released from the
envelope to bring the balloon down to Earth in a controlled descent. In the unlikely event that a
balloon drops too quickly, a parachute attached to the top of the envelope is deployed. Each
balloon’s electronics are powered by an array of solar panels. The solar array is a flexible plastic
laminate supported by a light-weight aluminum frame. It uses high efficiency monocrystalline solar
cells. The solar array is mounted at a steep angle to effectively capture sunlight on short winter days
at higher latitudes. The array is divided into two sections facing in opposite directions, allowing us to
capture energy in any orientation as the balloons spin slowly in the wind. The panels produce
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approximately 100 Watts of power in full sun, which is enough to keep Loon’s electronics running
while also charging a battery for use at night. By moving with the wind and charging in the sun,
Project Loon is able to power itself using entirely renewable energy sources.

IV. COMMUNICATION / CONNECTION:
Each balloon can provide connectivity to a ground area about 80 km in diameter using a wireless
communications technology called

LTE.

To

use LTE,

Project Loon partners with

telecommunications companies to share cellular spectrum so that people will be able to access the
Internet everywhere directly from their phones and other LTE-enabled devices. Balloons relay
wireless traffic from cell phones and other devices back to the global Internet using high-speed links.

V. CONCLUSION
Thus, with this project named google loon also called project loon we can give access to most of the
rural people very much efficiently, economically and easily. The network provided through this
google loon can exceed the speed of 4G-LTE, which has not even come into existence even in
urban and metropolitan cities in our country. Project Loon has generally been well received,
although Square Kilometer Array (SKA) project developers and astronomers have raised concerns
that the lower of the two ISM bands that Loon uses (2.4 GHz) will interfere with the mid-band
frequency range (0.5 GHz-3 GHz) used in the SKA project .Google has not yet specified the costs
of this project.
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ABSTRACT
This paper concentrates on developing an E-Receptionist system for College Environment.
The proposed system gives the details about various courses offered in the college and also
stores the details of the students who have enquired into the database.First, the face
detection algorithm runs on the camera’s video input feed using Harr-Cascade algorithm.
When this detects a face of a person from the input video feed, it orally greets the person
with an audio message “Welcome” through the connected audio device. Then the user is
asked to enter his details i.e. name, phone number and email id. These details are stored in
a database. The visitor is then given an option to select the course for which he/she wants
the details. The selected course details are displayed. OpenCV is used to run the camera.
QtCreator IDE is used to develop the System. This application is implemented in Linux
OS and CPP programming language is used.
Keywords: Qt Creator, Harr-Cascade, OpenCV

I.

INTRODUCTION

This application deals with developing an E-receptionist system using Qt Creator. Harr cascade is
used for face detection. The flowchart given below describes the sequence of the events occurring in
this application
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Fig1: Flowchart of application

If a person comes to the reception, the camera captures the picture of the person. While capturing ,
the surroundings of the human beings are also included. Harr Cascade algorithm is run to detect the
human being.When the face of the person is detected, a welcome message is announced .Then the
user needs to enter his/her details into the pop up or the space provided. The details are saved into
the Qt Database. The user can get the details of the required course on the screen. This application
can be developed either by using Windows OS or Linux. But it is better to use Linux OS , as it is
open source, the chances of the kernel getting corrupted is also less as it is less prone to virus. This
application is developed in QT Creator using CPP programming language. Various widgets required
foe the application are developed in QTCreator. Details of the persons who enquire is stored in Qt
Database, and can be retrieved whenever required.

II. DESCRIPTION
This section provides in detail description of QtCreator and Harr-Cascade algorithm.
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All the applications which have camera module make use of OpenCV.Face detection is done using
haar cascade algorithm.Haar cascade algorithm is basically used to detect the Human faces. The
entire image is divided into background, positive images and negative images. The whole photo is
converted to gray scale and positive images are detected. For example, eyes , nose, ears and mouth
are considered. The background and negative images get eliminated. The haar cascade is given for
different languages like C, C++, python etc. the whole algorithm is already predefined. First, a
classifier (namely a cascade of boosted classifiers working with haar-like features) is trained with a
few hundred sample views of a particular object (i.e., a face or a car), called positive examples, that
are scaled to the same size (say, 20x20), and negative examples - arbitrary images of the same size.
After a classifier is trained, it can be applied to a region of interest (of the same size as used during
the training) in an input image. The classifier outputs a “1” if the region is likely to show the object
(i.e., face/car), and “0” otherwise. To search for the object in the whole image one can move the
search window across the image and check every location using the classifier. The classifier is
designed so that it can be easily “resized” in order to be able to find the objects of interest at
different sizes, which is more efficient than resizing the image itself. So, to find an object of an
unknown size in the image the scan procedure should be done several times at different scales.
The word “cascade” in the classifier name means that the resultant classifier consists of several
simpler classifiers (stages) that are applied subsequently to a region of interest until at some stage the
candidate is rejected or all the stages are passed. The word “boosted” means that the classifiers at
every stage of the cascade are complex themselves and they are built out of basic classifiers using
one of four different boosting techniques (weighted voting). Currently Discrete Adaboost, Real
Adaboost, Gentle Adaboost and Logitboost are supported. The basic classifiers are decision-tree
classifiers with at least 2 leaves. Haar-like features are the input to the basic classifiers, and are
calculated as described below. The current algorithm uses the following Haar-like

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015

Fig 2:Haarfeatures
The feature used in a particular classifier is specified by its shape (1a, 2b etc.), position within the
region of interestand the scale (this scale is not the same as the scale used at the detection stage,
though these two scales are multiplied). For example, in the case of the third line feature (2c) the
response is calculated as the difference between the sum of image pixels under the rectangle
covering the whole feature (including the two white stripes and the black stripe in the middle) and the
sum of the image pixels under the black stripe multiplied by 3 in order to compensate for the
differences in the size of areas. The sums of pixel values over a rectangular regions are calculated
rapidly using integral images.
Qt Creator is an integrated development environment (IDE) that provides tools to design and
develop applications with the Qt application framework. Qt is designed for developing applications
and user interfaces once and deploying them to several desktop and mobile operating systems. Qt
Creator provides you with tools for accomplishing your tasks throughout the whole application
development life-cycle, from creating a project to deploying the application to the target platforms.

III. CROSS COMPILING QT FOR EMBEDDED LINUX APPLICATIONS
Cross-compiling is the process of compiling an application on one machine, producing executable
code for a different machine or device. To cross-compile a Qt for Embedded Linux application, use
the following approach:
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Note: The cross-compiling procedure has the configuration process in common with the installation
procedure; i.e., you might not necessarily have to perform all the mentioned actions depending on
your current configuration.
Step 1: Set the Cross-Compiler’s Path:
export PATH=path/to/cross/compiler:$PATH
Step 2: Create a Target Specific qmake Specification:
The qmake tool requires a platform and compiler specific qmake.conf file describing the various
default values, to generate the appropriate Makefiles. The standard Qt for
Embedded Linux distribution provides such files for several combinations of platforms and
compilers. These files are located in the distribution’s mkspecs/qws subdirectory.
Each platform has a default specification. Qt for Embedded Linux will use the default specification
for the current platform unless told otherwise. To override this behavior, you can use the configure
script’s –platform option to change the specification for the host platform (where compilation will
take place).
The configure script’s –xplatform option is used to provide a specification for the target architecture
(where the library will be deployed).
For example, to cross-compile an application to run on a device with an ARM architecture, using
the GCC toolchain, run the configure script at the command line in the following way:
./configure –embedded arm –xplatform qws/linux-arm-g++ <other options>
If neither of the provided specifications fits your target device, you can create your own. To create a
custom qmake.conf file, just copy and customize an already existing file. For example:
cp path/to/QtEmbedded/mkspecs/qws/linux-mips-g++/...
path/to/QtEmbedded/mkspecs/qws/linux-myarchitecture-g++/...
Note: When defining a mkspec for a Linux target, the directory must be prefixed with “linux-“. We
recommend that you copy the entire directory.
Note also that when providing you own qmake 8pecification, you must use the configure script’s –
xplatform option to make Qt for Embedded Linux aware of the custom qmake.conf file.
Step 3: Provide Architecture Specific Files:
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Starting with Qt 4, all of Qt’s implicitly shared classes can safely be copied across threads like any
other value classes, i.e., they are fully reentrant. This is accomplished by implementing reference
counting operations using atomic hardware instructions on all the different platforms supported by
Qt.
To support a new architecture, it is important to ensure that these platform-specific atomic
operations are implemented in a corresponding header file (qatomic_ARCH.h), and that this file is
located in Qt’s src/corelib/arch directory. For example, the Intel 80386 implementation is located in
src/corelib/arch/qatomic_i386.h.
Step 4: Provide Hardware Drivers:
Without the proper mouse and keyboard drivers, you will not be able to give any input to your
application when it is installed on the target device. You must also ensure that the appropriate screen
driver is present to make the server process able to put the application’s widgets on screen.
Qt for Embedded Linux provides several ready-made mouse, keyboard and screen drivers, see the
pointer handling, character input and display management documentation for details.
In addition, custom drivers can be added by deriving from the QWSMouseHandler,
QWSKeyboardHandler and Qscreen classes respectively, and by creating corresponding plugins to
make use of Qt’s plugin mechanism (dynamically loading the drivers into the server application at
runtime). Note that the plugins must be located in a location where Qt will look for plugins, e.g., the
standard plugin directory.
See the How to Create Qt Plugins documentation and the Plug & Paint example for details.
Step 5: Build the Target Specific Executable:
Before building the executable, you must specify the target architecture as well as the target specific
hardware drivers by running the configure script:
cd path/to/QtEmbedded
./configure –embedded <architecture> -qt-kbd-<keyboarddriver>
-qt-mouse-<mousedriver> -qt-gfx-<screendriver>
It is also important to make sure that all the third party libraries that the application and the Qt
libraries require, are present in the tool chain. In particular, if the zlib and jpeg libraries are not
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available, they must be included by running the configure script with the –L and –I options. For
example:
cd path/to/QtEmbedded
./configure <other options>
-L /path/to/libjpeg/libraries –I /path/to/libjpeg/headers
The JPEG source can be downloaded from http://www.ijg.org/. The Qt for Embedded Linux
distribution includes a version of the zlib source that can be compiled into the Qt for Embedded
Linux library.Then build the executable:
cd path/to/myApplication
qmake –project
qmake
make
The target specific executable is ready for deployment.

IV. RESULTS
The Mainwindow is shown in the fig below . It is developed in QtCreator using various widgets.

Fig3:Main Window

Harr cascade algorithm is run and human being is detected. When a person is recognized, it gives a
red box.
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Fig4: Person recognition

The person needs to enter his/her details in the widgets provided below. These details get stored in
Qt database.

Fig5: Dialog wherein person details are taken

The person needs to select the course regarding which he/she needs the information.
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Fig6: Selection of Course for which the person requires the details

As the person wanted to know the details of Embedded Systems course, the content related to
Embedded Systems is retrieved from the database.

Fig7: Details of Embedded Systems Course

V. CONCLUSION
The smart e-receptionist application is designed and implemented using Qt creator and Linux OS.Its
very simple to use QTCreator for such applications. We can use Raspberry Pie or S3C2440 to port
the application.
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VI. FUTURE SCOPE
Face recognition can be added to the current work.. Face recognition can tell whether a person has
already accessed the database or not. This will be useful to keep a track on how many people have
enquired about various courses, so that a rough estimation of admissions can be made. Also, Text to
speech and voice recognition can be added to increase interaction capabilities. By adding these, the
visitor can ask questions and can have interactive conversation with the receptionist.
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ABSTRACT
Healthcare industries collect voluminous clinical data which are not able to process
manually. Advancements in Technology played a vital role in storing and processing such
huge collection of clinical data. Medical decision support systems are intended to support
doctors in their diagnosis. This provides effort to widen knowledge and understanding of
frequent specialists and facilitates the diagnosis process, using patients’ data from clinical
databases. These systems help in predicting the most severe cardio vascular diseases like
'Heart Disease'. The term Heart disease encompasses the various diseases that affect the
heart and causes to death. The exposure of heart disease from various factors or symptom
is an issue which is not complimentary from fake presumptions often accompanied by
unpredictable effects. Diagnosis of heart disease is a important and tedious task in
medicine. It is indispensable to find the best fit classification algorithm that has superior
accuracy on classification in heart disease prediction. This research work compares the
efficiency of LMT and FT classifiers for prediction of heart diseases by various measures
using open access machine learning tool.
Keywords—FT Classifier; Heart Disease Prediction; LMT Classifier; Performance
Analysis
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I. INTRODUCTION
Medical data mining is an exploring field of data mining, where different data mining and classification
techniques are used to predict the diseases based on the existing clinical data. Health care industries
store huge amount of data of patients which can be used for this purpose. Even the serious diseases like
'Heart Attack' have some common symptoms which are used to predict the disease. Based on the past
existing data if a classification model could be prepared, and then it is easy for the physician to predict
the disease using basic clinical data and initiates the treatment without waiting for other medical modality
results. Medical decision support systems use Medical data mining approach to support diagnosing
process. Mainly classification algorithms play an important role for this purpose. The accuracy of the
classification will be based on the accurate and enough training data available. Varieties of classification
algorithms exist to predict the unknown data and Computer Science and Engineering Researchers have
an opportunity to study the algorithms and suggest the best performing algorithm. This research work
experiments and compares the performance of Memory based classifiers in predicting Heart Disease.
II. LITERATURE REVIEW
neuro-fuzzy integrated approach of two levels is implemented in [1] to predict the Heart Disease. A
combination of Maximal Frequent Item set Algorithm, C4.5, and K-means is used to extract and
predict Heart Disease is presented in [2] and [11]. A combined approach of Artificial Neural Network
and Feature Subset Selection with Principal component Analysis is applied to analyze Heart Disease in
[3]. In [4], SPAM algorithm using Nearest Neighbor Classifier is proposed to diagnose Heart Diseases.
Heart Disease prediction which applies Genetic Algorithm for assortment of attributes with Optimal
reduced Set and then uses Naive Bayes and Decision Tree classifiers are presented in [5]. In [6],
performance juxtaposition of C5.0 and the C4.5 decision tree algorithms is done and how the rules can
be used in evidence based medicine is explained. [7] &[8] describes the heart attack prediction using
Cluster based Association Rule Mining using sequence number. Literature survey on Heart Disease
prediction is summarized in [9], [13], [27] and [16]. Differentiation among SMO, Logistic Function and
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Multilayer Perceptron on Heart Disease prediction is presented in [10]. Heart Disease evaluation using
K- Nearest Neighbors is presented in [12]. The possibilities, advantages and uses of Data Mining in
Health care to predict disease is elaborated in [14] and [22]. In [15], Adaptive Neuro-Fuzzy Inference
system with combined Learning algorithm is described for Heart Disease prediction. Heart Disease
classification and prediction using Artificial Neural Network Multilayer Perceptron using Back
Propagation algorithm is described in [30] and [17]. In [18], Heart disease detection using (CART)
Classification and Regression Tree Model is explained and the results are compared with existing
research papers. In [19], Heart Disease prediction using Cascaded Neural Network Classifier is
proposed and the same is compared with the performance of Support vector machine algorithm. [20]
and [28] explains the prediction of Heart Diseases in advance using Data Mining Techniques like Naive
Bayes, Neural Networks and Decision tree and the same using CART, ID3 and Decision Tree
classifiers are summarized in [23]. In [21], Nine Voting Equal Frequency Discretization Gain Ratio
Decision Tree is proposed for Heart disease prediction and compared with Bagging Algorithm and J48
Decision Tree classifier. In [24], a comparative analysis of Neural Network, Support Vector Machine
and K-Means Clustering are elaborated. In [25], a web-based application named Decision Support in
Heart Disease Prediction System using data mining technique is proposed. In [26], a comparative study
of Naive Bayes, J48 and Decision Table algorithms for heart disease prediction is presented. Evaluation
of Heart disease prediction using Decision Tree, Naive Bayes with Weighted Associative Classifier with
Apriori Algorithm and K-Means is presented in [29]. In [31], efficiency of Naive Bayes classifier and
Support Vector machine are compared. Prediction of Heart Disease using Naive Bayes and Jelinekmercer smoothing is explained in [32]. Proficiency Comparison of Memory Based Classifiers for Heart
Disease Prediction is done in [33]. Expertise Comparison of RIDOR, ZeroR and PART Classifiers for
Intelligent Heart Disease Prediction is carried out in [34]. LMT Classifier and FT Classifier are used in
many classification problems like Misfire Detection, Customer churn, Educational Mining, and other
applications, which are described in [35 – 39]. This work investigates the performance comparison of
LMT Classifier and Functional Tree classifier for prediction Heart Disease.
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III. DATA SET USED
This work uses the Statlog Heart Disease database from UCI machine learning repository [40] with a
total of 270 patient data with 13 medical attributes. This dataset contains 150 patients not having heart
disease and 120 patients having heart disease. The diagnosis class value“1” is used to indicate the
absence of heart disease and value “2” is used to indicate the presence of heart disease. The attributes
are acronym as: age, sex, cp, trestbps, chol, fbs, restecg, thalach, exang, oldpeak, ca, slope, and thal,
etc.
IV. METHODOLOGY USED
This work compares the performance of LMT classifier and FT classifiers for heart disease prediction.
b. LMT Classifier
Logistic Model Tree (LMT) classifier is a combination of Logistic Regression and Decision Tree
algorithm, which makes a tree with binary and multiclass class variables. LMT constructs a single
outcome in the form of tree containing binary splits on numeric attributes.
c. FT Classifier
FT is a classifier algorithm for constructing ‘Functional Trees’. It could have logistic regression functions
defined at the inner nodes/leaves. The algorithm can deal with numeric, nominal attributes, missing
values, binary and multi class variables.
V. PERFORMANCE MEASURES USED
Various scales are used to gauge the performance of the LMT classifier and FT Classifier for heart
disease prediction. They are as follows. Apart from these, the number of correctly classified instances
and time taken to build the classification model are also considered.
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a. Classification Accuracy
Any classifier could have an error rate and may fail to categorize correctly. Classification accuracy is
defined as correctly classified instances by Total number of instances multiplied by 100.
b. Mean Absolute Error
Mean absolute error is the average of the variance between projected and actual value in all test cases.
It is a good measure to gauge the performance.
c. Root Mean Square Error
Root mean squared error is used to scale dissimilarities between values actually achieved and the values
predicted by the model. It is determined by taking the square root of the mean square error.
VI. RESULTS AND DISCUSSION
An open source machine learning tool is used to experiment the performance of LMT & FT Classifiers
for heart disease prediction. The performance is tested out using the Training set as well as using various
Cross Validation methods. The class is arrived by considering all 13 attributes of the dataset.
a. Performance of LMT Classifier
The overall assessment summary of LMT Classifier using training set and various cross validation
methods is given in Table I. LMT Classifier gives 84.8148% accuracy for the training data set. Different
cross validation methods are used to check its actual performance. There no much difference here. On
an average, this gives around 83.6111% of accuracy for heart disease prediction using the different
cross validation methods.
1. LMT CLASSIFIER O VERALL EVALUATION SUMMARY
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Training Set
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1.62
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1.81
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83.7037
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b. Performance of FT Classifier
The overall assessment summary of FT Classifier using training set and various cross validation methods
is given in Table II. FT Classifier gives 87.7778% accuracy for the training data set. Different cross
validation methods are used to check its actual performance. It differ slightly from traing set
performance. On an average, this gives around 82.223% of accuracy for heart disease prediction using
the different cross validation methods.
2. FT CLASSIFIER OVERALL EVALUATION SUMMARY
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5
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20 Fold CV
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0.2099
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c. Comparison of LMT & FT Classifiers
The comparison of performance between LMT and FT classifiersis depicted in Fig 1, and Fig 2 in terms
of Classification Accuracy and Correctly Classified Instances. The complete ranking is done based on
correctly classified instances, MAE and RMSE values, classification accuracy and other statistics found
using Training Set result and Cross Validation Techniques. Consequently, it is perceived that LMT
classifier outperforms FT Classifier.
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Figure 1. Classification Accuracy Comparison among Memory based Classifiers

Figure 2. Correctly Classified Instances Comparison among Memory Based Classifiers
VII. CONCLUSION
This work investigated the efficiency of LMT Classifier and FT Classifier for heart disease prediction.
Experiment is done using an open source machine learning tool. Also, effectiveness comparison of the
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classifiers has been experimented in view of different scales of performance measure. At last, it is
observed that LMT classifier outperforms more FT Classifier for heart disease prediction by taking
various measures including Time taken to build the model and Classification accuracy.
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ABSTRACT
The aim of the study is to show the practicability for joining of dissimilar Aluminium 6061
plate to brass (cuzn30) plate by Friction Stir Welding (FSW).Friction Stir Welding (FSW) is
a solid state welding process. It is different from fusion welding process and also different
from other old solid welding process. It is a way of joining materials without melting them.
FSW of Aluminium and Aluminium alloys and Brass has captured important attention from
manufacturing industries, such as Shipbuilding, Automotive, Railway and Aircraft
production. A brass plate in Aircraft structures mainly as substitution on stringer reinforced
plates has an important role. Brass materials are widely used as engineering materials in
industry because of their high electrical and thermal conductivity, high strength, and high
corrosion resistance. They are easily shaped and they possess nice appearance. However, it is
difficult to fusion welding of brass. The main problem of these alloys in fusion welding is the
evaporation of the zinc during the welding process. After welding the weld metal becomes
porous. Moreover, the amount of zinc in the alloy is reduced due to evaporation. To overcome
these problems Friction Stir Welding is developed. So, it needs experimental investigation in
these areas .In this research Aluminium and Brass plates which are 4mm in thickness are
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used for welding procedures. It has been investigated microstructure properties, micro
hardness, and tensile tests in order to evaluate the joint performance and the weld zone
characteristics of dissimilar Aluminium/Brass (Al/CuZn30) joints.
Keywords: Welding; FSW; Dissimilar Al/CuZn30 joint, Microstructure, Mechanical
properties.

I.

INTRODUCTION

Friction Stir Welding (FSW) is a unique welding method and new invention for the welding technology
world. FSW will not change the microstructure of the metal diverse unlike the conventional welding. It
also can reduce the cost if compared to the conventional welding cost. It involves the joining of metals
without fusion or filler materials. It is used already in routine, as well as critical applications, for the
joining of structural components made of brass, aluminium and its alloys. Since FSW is essentially solidstate, i.e. without melting high quality weld can generally be fabricated with absence of solidification
cracking, porosity, oxidation and other defects typical to traditional fusion welding. Friction stir welding
was used to control properties in structural metals including aluminium and the other nonferrous alloys.
The pin may have a diameter one-third of the cylindrical tool shoulder. The process is illustrated in fig.1
where a tapered shouldered tool plunges into the dissimilar plates and locally plasticizes the joint region
during its movement along the joint line that causes a join between the work pieces. In this process, the
heat is originally derived from the friction between the welding tool (including the shoulder and the
probe) and the
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Fig.1 A FSW with tool rotational and transverse movements
Welded material, which causes the welded material to soften at temperature less than its melting point.
The softened material underneath the shoulder is further subjected to extrusion by the tool rotational and
transverse movements. It is expected that this process will inherently produce a weld with less residual
stress and distortion as compared to the fusion welding methods, since no melting of the material occurs
during the welding. Conventional milling machine is selected to innovate become as the FSW machines.
The innovations of FSW machine are made by changing some setting on the conventional milling
machine. Investigation on friction stir welding has so far mainly focused on developing tools and
procedures for making welds in various alloys, characterize the properties of welding permitted to
design and consider the possible mechanisms of flow in and around the weld bead.

II. EXPERIMENTAL PROCEDURES AND STUDIES

A. Materials and Experimental setup
Vertical milling machine of 7Kw is used to join the dissimilar plates of Aluminium 6061 and Brass
(CuZn30) with dimensions (75mm x 75mm x 4mm) shown in fig2.
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Fig 2: H13 tool

Table 1: Specifications of vertical milling machine capacity of 10 tonnes
Process Parameters

Minimum

Maximum

Spindle speed

100 rpm

1120 rpm

Transverse speed

16 microns/sec

1120mm/min

Plunge speed

16 microns/sec

1000mm/min

Table 2: H13 tool dimensions
Shoulder diameter(SD)

Pin diameter(PD)

Pin length (PL)

25mm

6mm

3.6mm

Table 3: Nominal chemical composition of 6061 Al alloy and Brass
6061 Al alloy

Si 0.80 Fe 0.70 Cu 0.40 Mn 0.15 Mg1.2
Cr 0.35 Zn 0.25 Ti 0.15 Al balance

Brass

Zn 30 Cu rest
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B. Welding Parameters
Different parameters like tool rotation (rpm), welding speed (mm/min),tool plunge depth (mm),tool
design etc, are involved in sufficient heat generation for the effective solid state joining of materials.
Table 4: Process parameters
Unit

Sample 1

Sample 2

Rotation Speed

rpm

710-900

1120

Transverse speed

mm/min

10-60

10-110

Offset

mm

1

1

Plunge depth

mm

3

3

Tilt angle as 1 degree, offset were kept constant. Plunge depth is little bit varied but 3mm is sufficient for
proper joint. Sample 2 has sufficient heat generation with more rpm so it has good strength of joint,
whereas, sample 1 has insufficient heat generation with less rpm sample is not able to join properly.

III. RESULTS AND DISCUSSIONS
A.

Tensile strength

Tensile specimens of required dimension are prepared by Electric Discharge Machine (Wire EDM).The
tensile test has been carried out with the help of Universal Testing Machine (UTM).The % elongation is
0.64% , yield stress 55.118 N/mm2.

Fig 3: Tensile Test specimen before and after test

Fig 4: Graph for Tensile Test
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B. Microstructure Distribution
The nature of test Microstructure has been conducted on MET SCOPE-1, SL.NO:CM01495.
The 100x magnification has been carried out at weld nugget and as well as at HAZ (Heat affected
Zone). At weld nugget dendrites of brass solid solution with fine particles of grains are seen. Blow holes
and cracks are observed and HAZ shows fine grain particles are seen in brass solution.

Fig 5: Microstructure Distribution at Weld area or Nugget and at HAZ

V. CONCLUSIONS
Friction Stir Welding is performed to join 4mm thick plates of 6061 Al and brass (CuZn30) with varied
parameters (like, tool rotation speed (rpm), welding speed (mm/min) and the joining conditions are
characterized. The modification of conventional milling machine to manufacture welded joint process
using FSW technique is another innovation to those who involve with new invention in welding
technology. With low cost of money to invest they will experience in long term, saving labour cost and
material waste during welding process. Also, brass has high strength rather than aluminium, sample 2
parameters has sufficient heat generation and good strength.
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ABSTRACT
Conduction is the phenomena of heat transfer within a solid object or in between the objects
in contact. Conduction phenomenon is used in many areas, where heat needs dissipation from
a working body. Considering a continuous metallic rod, the amount of heat conducted from
one end to other is linearly related to length of the metallic rod. In addition, when large
amount of heat is to be dissipated, then the area of heat dissipation also should be large.
Generally fins are used to cater these needs. Fins can be cast integrally with the body (as in
the case of IC engines) or they have to be fitted externally to the body by press fitting them.
The concept of ‘Thermal Contact Resistance (TCR)’ comes into light at the interface of press
fitted extensions to enhance the rate of heat transfer. The metal rod with one or more
extended contact surfaces rather integrally made, the amount of heat dissipated is lower per
given length of rod. Present work aims at the evaluation of thermal contact resistance in nonferrous metals using a customized fabricated test rig. The plot between length and
temperature of the metal rod is continuous and linear all along the length except at the
contact surfaces. At the contact surface region, the temperature graph exhibits an unusual
drip, an additional resistance to heat conduction and less heat dissipation than that expected
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in continuous rod. It is reasoned the interface contact resistance arising from micro/ macro
irregularities leaving air as conducting media in place of metal. TCR is evaluated from the
obtained data, which in turn can be applied at industry level as per the requirement.

I. INTRODUCTION
Thermal contact conductance is the study of heat conduction between solid bodies which are in thermal
contact. The thermal contact conductance coefficient, hc, is a property indicating the thermal
conductivity, or ability to conduct heat between two bodies in contact. The inverse of this property is
termed thermal contact resistance. When a junction is formed by pressing two similar or dissimilar
metallic materials together, only a small fraction of the nominal surface area is actually in contact because
of the non flatness and roughness of the contacting surfaces. If a heat flux is applied across the junction,
the uniform flow of heat is generally restricted to conduction through the contact spotsas shown
in Figure 1. The limited number and size of the contact spots results in an actual contact area, which is
significantly smaller than the apparent contact area. This limited contact area causes a thermal resistance,
the contact resistance or thermal contact resistance.
The temperature difference is used to define the contact resistance at the junction, such that:

Where, T1 and T2 are the temperatures of the bounding contact surfaces; S is the area across which the
heat is transferred, and αc is the heat transfer coefficient for the junction, or the thermal contact
conductance. This contact conductance or joint conductance is often reported in the literature and is
defined as

In this work, analysis has been done by considering influence of work piece material factors, end
temperatures both source and sink;isolating others such as surface roughness, contact pressure, on
conductance. Generally, contact between two surfaces occurs only over microscopic contacts. The
surface irregularities- the macroscopic contacts, in region, arise due to radius of curvature/ out-of-
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flatness of bodies; the micro contacts arise due to the microscopic irregularities or asperity
characteristics of rough surfaces. The true or real area of contact, the total area of all micro-Generally
contacts, is typically only a small fraction (a few percent or often much less) of the apparent contact
area. This effect is usually observed through a relatively high temperature drop across the interface
(changing

up

to

100

K

or

more

over

a

few

micrometers).

Under

these

.

Circumstances, the contact spots or the micro-contacts may be under high heat fluxes depending upon
the heat flow, mechanical and thermal properties of the contact bodies.

Figure 1 Microscopic view of contact

Figure 2 TCR model

between surface

II. LITERATURE REVIEW
[1] RolanCl.EeOtt et al investigated some of the factors such as surface roughness and contact
pressure. This phenomenon is called spreading resistance;' since the flow of heat or electrical current
must spread out after they pass through the restricted areas that are actually in contact" Another type of
thermal and electrical resistance, which is celled interface resistance", is caused by a film of foreign
material such as an oxide, etc., on the surfaces of the contacting "hill, If the space between the hills of a
contact is filled with air, there is a heat flow by convection currents. The literature indicates this quantity
of heat flow is approximately one thousandth of the total heat flow through metal contacts. Since the
only electrical current conduction mechanism acting between areas not in actual metal contact is that due
to thermionic emission, the electrical resistance or these areas will be extremely high at room
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temperature or thermionic emission is negligible. The experimental apparatus to measure both the
thermal and electrical contact resistances consists mainly of a bellows-actuated press which is operated
remotely under vacuum bellow. A thin heat meter is used to indicate the quantity of heat flowing through
the metal contacts. The temperature drop caused by the contacts is measured with thermocouples. The
temperature difference and the quantity of heat flowing is used to calculate the thermal contact
resistance. A strain gauge on the bellows-press stem measures the loading on the contact surfaces.
Electrical probes are used to measure the electrical resistance across the contact surfaces. The
thermocouples and electrical resistance probe.

[2] William Edward Stewart, et al has carried out experimental and analytical investigation to
determine the thermal contact resistance of several metal specimen pairs using a relatively new pulse
technique. Metal specimens were aluminium 2024-T3, aluminium 6061-T6, aluminium 7075-T6,
copper 110, stainless steel 304, molybdenum, and Armco iron. Thermal contact resistance was also
determined for dissimilar metal specimen pairs of aluminium 6061-T6 - copper 110 and aluminium
7075-T6 - copper 110. Aluminium 7075-T6, copper 110, and stainless steel 304 specimens were
tested to determine the variance of contact resistance with time after loading. Specimens were circular
cylindrical disks between .033 and .061 inches thick and .788 inches in diameter. Specimen contacting
surfaces were nominally flat and polished to a surface rms roughness of approximately 2 micro-inches.
Axial loads were applied from 20.7 to 124.2 psi in a 10 micron (10-5mm Hg) vacuum and -10°F
environment. Results of the experiments showed that the thermal contact resistance decreased with
increasing load, ii decreased with increasing time after initial loading and that directional effects are
probably not a result of differential thermal expansion and the directional effect exists at relatively low
interface pressures. Thermal contact resistance decreased approximately 40 percent for aluminum
2024-TJ and aluminium 6061-T6 specimens8 Aluminium 7075-T6 specimens decreased approximately
75 percent in thermal contact resistance over the interface pressure range of 20.7 to 124.2 psi.
Molybdenum values of thermal contact resistance closely approximate those of aluminium 2024-TJ and
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aluminum 6061-T6 with a 62 percent decrease over the same pressure range. Copper 110 specimen
data were approximately 50 percent less than the aluminium 2024-TJ and aluminium 6061-T6 data and
decreased about 43 percent over the pressure range tested, while Armco iron and stainless steel data
had approximately four and five times the values of thermal contact resistance as those obtained for
aluminium 2024-TJ and aluminium 6061-T6 specimens. Data obtained from experiments to determine
the decrease in thermal contact resistance after initial loading .indicated approximately 9 to 66 percent
decreases in contact resistance. variances between thermal contact resistances for which affect the
thermal and electrical resistance of metal contacts. Both of these contact resistances are primarily a
function of the load on ·the contact and the condition of the surfaces. At low pressures only a small
fraction other total gross area -of the contacts is in metal... to...metal contact. Increasing the load.,
flattens the hills and reduces both "the thermal and electrical contact resistance directional effects iii
experiments were on the order of 20 percent.

[3] Albin k j. Hasselström u. Eskil nilsson, et al Determined thermal contact conductance in bolted
joints when designing for space application. Interface temperature drops were used as reference in
iterative finite volume analyses and developed methods to estimate the thermal contact conductance.
Results were achieved for the relationship between interface pressure and thermal contact conductance
in nickel-plated aluminum joints. Available theoretical models were found to vary strongly in estimation
of thermal contact conductance. Experiments on bolted joints gave information about the total thermal
contact conductance and its dependence on several important design parameters, including bolt torque,
number of bolt, surface roughness and joint material.

III. DESIGN SPECIFICATIONS
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A cylindrical brass rod has been considered and machined to required dimensions and cut into three
sections as shown in the figures below and the dimensions of each part and the location of
thermocouples are also shown in the figures below:
Specification of Work Pieces
 Raw material length: 750mm
 Raw material diameter: 52mm
 Overall Length of the rod: 700mm
 Overall Diameter of the rod: 50mm
 Dimension of thermocouple holes: M4 tap
 Total number of thermocouples: 08
Part 1:
 Length: 200mm
 No of thermocouple holes: 02

FIGURE 1 : PART 1
Part 2:
 Length: 300mm
 No of thermocouple holes: 04

Figure 2 : Part 2
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Part 3:
 Length: 200mm
 No of thermocouple holes: 02
 Blind hole: 20mm Diameter, 150mm length.
 For water inlet and outlet: 1/4th inch BSP thread. (Hole)

Fig 3 Part 3
IV. TEST RIG DETAILS
To set entire experiment in motion heat source is a vital element. A 500W collar type heater is used as a
heat source. The power to the heater comes from the control box. It consists of an ammeter, a
voltmeter, a variac, temperature controller and a 12 channel temperature indicator.

FIG 5 EXPERIMENTATION ON BRASS

The control box regulates desired amount of power to heater till a desired temperature is reached. The
desired temperature is first set through the controller, and rate of heating is controlled by a calibrated
variable resistor. The source temperature is maintained with in ±2 0 C through a thermocouple feedback
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sensor. Apart from controller circuit, thermo-couples that are capable of sensing temperatures as high as
2000 C are placed at points on the work piece where temperatures are to be measured to record the
temperature.
The work piece is placed in a metallic frame and transparent enclosure of 1m height x 0.3m x 0.3m. The
metallic frame is made up of mild-steel angle bars. An arrangement for loading through a graduated
spring of 42mm diameter and 172mm in length, with 2 mild-steel end plates [273mm x 279mm] of 4mm
thickness, and a square threaded bolt of length 300mm. A ceramic blanket is used to avoid lateral heat
dissipation from the work piece by providing heat insulation. Ceramic blanket is an insulating material
capable of providing insulation up to 20000 C.
Brass, the widely used heat conducting media in
engineering applications, is taken for the experiment,

CurreVolta
nt A ge V

having metallurgical composition with 65 % copper
and 35 % zinc, it to be ductile, malleable and strong.

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tamb

10
1.1

50 45 32 30 2928 2727 27 27 27
0

Rod parted into 3 parts and overall length adding to
10
700 mm and diameter 50mm after machining. The

1.1

80 73 46 41 3533 2727 26 27 27
0

thermal conductivity of brass is evaluated in the
laboratory as 109 w /m-K

15
1.5

110 97 60 52 4339 2928 28 27 27
0
15

1.5

140 126 72 60 4742 2929 28 27 27
0

V. PROCEDURE
The temperatures at different locations are noted and the values of thermal conductivity (k) and
convective heat transfer coefficient (h) for the air trapped in the junctions is to be calculated. Then the
resistances at the junctions are to be calculated by using appropriate relations. The relations used for the
calculations are:
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k = -Q/A (dt/dx)
R1 = 1 / k
Q = h A (∆T)
h = Q/A (∆T)
R2 = 1 / h A
Where,
Q,the heat supplied,
k , the thermal conductivity of the metal
A, the area of cross section of the work piece,
dt /dx, the temperature gradient in the rod,
h, convective heat transfer coefficient of the air gap
∆T is the temperature difference across the junction.
R1 and R2 are the corresponding resistances

VI. RESULTS AND DISCUSSIONS
The results were tabulated after performing experiment on the brass rod. The temperature is measured
in 0C, current is measured in amperes and voltage is measured in volts. Graphs were plotted for all the
values and the results obtained are compared against a continuous rod of the same material. In a
discontinuous rod, the temperature falls suddenly at the contact surface.
Temperature distribution in continuous metal rod
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Temperature vs Distance graph of Brass at 50 0C

Temperature vs Distance graph of Brass at 80 0C

Temperature vs Distance graph at 1100C
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Temperature vs Distance graph at 1400C

VII. CONCLUSION

It is evident that the thermal contact resistance at the interface in a discontinuous metal rod is
comparatively high to that of resistance in a continuous rod. The rate of heat transfer across the interface
is lower than that in the continuous rod due to junction behaviour. This must be avoided as it is
detrimental to the rate of heat transfer and causes unwanted rise of temperature in materials. Extended
investigations not presented here have suggested clear ways to reduce bulk rise in body temperature
due to interface resistance.
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ABSTRACT
Watershed is a hydrologic unit or an area of land from which water drains, running
downhill, to a shared destination. Watershed management has gained the top most
priority in water resources sector necessitating delineation of watersheds to a mini
watershed level in order to take up watershed development and management
programmes. A micro-watershed, as defined by Bali in 1978, ranges in between 1-10 sq
km or 100-1000 hectares. Planning watershed management at micro level needs
delineation of watershed boundary at micro level. The delineation is based on stream
hierarchy and codification from upstream downward that allows to get a microwatershed of 500 to 1000 ha size viable enough for implementation of soil and water
conservation programmes.
The present study proposes a methodology for rapid catchment delineation and Calculation of
Subbasin Parameters for a micro watershed (1.274085527 km² or127.408 ha) in IT parks of
Nanakramguda village of Serilingampally mandal, Rangareddy district. The Geographical
Information System (GIS) applications are widely used for thematic mapping of natural
resources

for

planning,

development,

management,

monitoring

and

also

in
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environmental studies for effective management of land and water resources. Preparation
of maps such as Drainage map, Contour map, TIN map, Digital Elevation Model (DEM),
Slope map, Study area Base map, boundary map have been prepared in ArcGIS environment
for simultaneous processing of data representing study area. The ArcSWAT ArcGIS extension
is a graphical user interface for the SWAT (Soil and Water Assessment Tool) model (Arnold
et al., 1998). The SWAT model can be applied to support various watershed and water quality
modeling studies. In present study SWAT model is used to generate detailed catchment
delineation, subdivision of watersheds based on an automatic procedure using Digital
Elevation Model (DEM), stream network data. A detailed report (Topographic Report) with
several layers Basin, Watershed, Reach, Outlet, and Monitoring Point containing the
parameters of the watershed(s) are generated.

Keywords: Geographical Information System, SWAT, Digital Elevation Model, Watershed
Delineation.

I. INTRODUCTION

Watershed is an area of land where all of water i.e., under it the drains off of it goes in to the same
place. So, aim of this is to throw a light on the importance of watershed management using Geospatial
techniques. Micro-watershed study helps in identifying the areas causing problems and ultimately
becomes a step towards planning to mitigate the problems. Here we analyze the slope, contour and
terrain profile of study area and behaviour of stream segments, drainage direction, flow accumulation
etc. In this study, it is aimed to ensure the existing water bodies in the area studied or considered as well
as create the new hydrological features. The current study was undertaken on the application of the
SWAT model which integrates the GIS information using the input DEM to Delineate the watershed,
flow direction, flow accumulation, and stream network. Accurate delineation of a watershed plays an
extremely important role in the management of the watershed. The delineated boundaries form the
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nucleus around which the management efforts such as land use, land change, soil types, geology and
stream flows can be analyzed for appropriate conclusions.

II. STUDY AREA DESCRIPTION
The study area considered was IT Parks of Nanakramguda village which includes Financial District and
Nanakramguda of Serilingampally Mandal, Ranga Reddy District, Telangana State. Financial district
and Nanakramguda lies within
Longitude: 78° 19’ 46’’ to 78° 20’ 56’’ E
Latitude: 17° 24’ 52’’ to 17° 25’ 41’’ N,
Combined Layout of Two IT parks (Fig1) Covering an area of 314.83 acres (1.274085527 km²
or127.408 ha). Study area lies in Serilingampally mandal of Rangareddy district. The total annual
Precipitation averages 803 mm (31.6 inches) which is equal to 803 Liters/m² (19.7 Gallons/ft²).The
annual average temperature is 26.7 degrees Celsius (80.1 degrees Fahrenheit). On average there are
2877 hours of sunshine per year.
TELANGANA STATE

RANGA REDDY DISTRICT

SERILINGAMPALLY MANDAL

FINANCIAL DISTRICT & NANAKRAMGUDA IT PARKS

Fig1: Study Area Map

III. PURPOSE OF PROJECT
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Both IT parks are characterized similar to most urban commercial developments. Location has clusters
of buildings and roadways that have reached about 90% imperviousness. Outside of this area, the level
of development drops off to a modest reached about 20% imperviousness. According to soil traditional
nomenclature the study area consists of Red gravelly clay soils and rock lands. Soils of study area are
moderately deep. combined thickness of weathered and fracture zones extending up to 20 m depth,
which has been underlain with hard granitic rock. (Source:
MANAGEMENT OF GROUNDWAT ER RESOURCES MANUAL).

NGRI EXPLORAT ION, ASSESSMENT AND

Impervious surfaces that do not allow the water to

percolate in to the ground and also lead to huge quantity of storm water to flow and go to waste. If the
runoff is not captured or it is discharged without first being treated, it can adversely affect water quality
in the receiving water bodies. Stormwater runoff quantity can pose a threat to the surrounding area, as
well as existing infrastructure in the study area. So the main purpose of the study is to develop a
methodology of micro watershed delineation and characterization of study area for future watershed
based land and water management activities and local level environmental planning and management.

IV. OBJECTIVES

• Digitization of study area to produce required thematic maps with relevant attribute data using
ArcGIS software.
• Delineation of watershed (catchment), sub-watershed (sub-catchment) boundaries and
parameters of the watershed(s) using ArcSWAT software.

V. METHODOLOGY
The methodology of the present study is based on a variety of spatial data which are utilized through
GIS, SWAT analysis.
GIS is applied in order to
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• Select appropriate study sites,
• Perform various image processing operations such as Stacking, Rectification, Mosaic, Resolution
merge etc.
•

Digitize the layers like contours, roads, water bodies and settlements for the use of creating
the base map.

• Extract the drainage information in the study area.
• Prepare TIN (Triangular Irregular Network) and DEM (Digital ElevationModel) from contour
map
• Prepare slope map

SWAT model is applied in order to
Delineate and subdivide study area catchments, using automatic watershed delineation
tool

which includes the generation of digital stream , flow direction , flow

accumulation, monitoring points, out lets , linking steam, longest path , watershed
(catchment),sub-watershed(sub-catchment)

parameters

of

the

watershed(s)

are

generated.

Data Used
The following Data were used in the present study to obtain required results.

•

Greater Hyderabad Guide Map from Survey of India having 1:20,000 scale

•

IT Parks layout cad map

•

ArcGIS, ArcSWAT software’s

•

Existing Water tanks, Industrial Statistics(Name ,Type, Acreage ,Water Budget)

VI. RESULTS & DISCUSSION
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GIS work and Analysis:
Georeferencing of IT Parks layout cad map and SOI toposheet was done, with reference to Google
Earth using ArcGIS software. Toposheet was projected to Change the coordinate system of
georeferenced images from geographic coordinate system (EPSG: 4326 - WGS 84) to projected
coordinate system (EPSG: 32644 - WGS 84 / UTM zone 44N). The streams are digitized from
georefrenced SOI toposheet by using ArcGIS 10.1 Editor Tool. Streams are spread all over the study
area. The drainage pattern of the project area is dendrite to sub parallel. The contour interval is 5 m.
The highest contour height is 625 m while the height of lowest contour is 540 m. These areas have high
elevated and Slope values in study area ranges from 0 to 41. Fig (2 to 8) represents the generated
thematic maps using ArcGIS software.

Fig 2: Layout map of study area

Fig 3: Georeferenced and Projected SOI Topo sheet
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Fig 4: Drainage Map

Fig 5: Contour Map

`
Fig 6: TIN map

55

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
Fig 7: DEM map

Fig 8: Slope map
SWAT Modeling and Analysis:
Key Procedures include are
• Setup a SWAT project and Load the DEM
• Define the working area (Mask)
• Burning in a stream network
• Specify the minimum sub-watershed area
• Define drainage inlets and sub-watershed outlets
• Watershed Outlet(s) Selection and Definition
• Run the calculation of the subbasin parameters

Reporting of Watershed Delineation
• When watershed delineation is completed and the Exit button is clicked on the
Watershed Delineation form, the raster datasets generated by the ArcSWAT
interface are exported from the SWAT project “Watershed\Grid” folder to the
Project Raster Geodatabase.
• The working area, digital stream , flow direction , flow accumulation, monitoring
points, out lets , linking steam, longest path , watershed (catchment) subwatershed(sub-catchment) of study area were Delineated and shown in Fig (9 to
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14) below.
• A total of 38 watersheds are generated in the study area.
• Width, depth, slope, length, cross section length, shape length , shape area ,
elevation , elevation

minimum , elevation maximum, latitude , longitu de, of

Watershed and reach are calculated.
• Calculated characteristics of Reach and Watershed are presented in Table 1 and 2

Fig 9: Image of masking grid (MASK) added to watershed view

Fig 10: Image of Digit Stream added to watershed view
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Fig 11: Flow Direction Map

Fig 12: Flow Accumulation Map

Fig 13: Image of Reach and Monitoring Point added to watershed view

Fig 14: Watershed and Basin layer map

The study area is reselected (Fig 15) according to the layout of Financial district and
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Nanakramguda IT parks.

Fig 15

VII. CONCLUSION
The delineated micro watershed can be reselected to study area local level planning and derived
subwatersheds parameters can then be exported to other modeling software for studies related to land,
water management and for watershed management within the study area. Prioritization of watersheds is
done for different watershed components so as to take any further relevant conservation measures.
Detailed hydrogeological and geophysical investigations are recommended in the study area microwatershed for more proper water management and selection of storm water harvesting methods.

The study has demonstrated how the integration of GIS and SWAT model can be a powerful tool in
local level watershed management and planning. It also enables researchers to study long-term impacts
of pollution loads resulting from different land-use processes and the Impact of storm runoff quality and
quantity on downstream water bodies.
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Table 2: Watershed attribute table
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ABSTRACT
Educational technology is not restricted to high technology. Nonetheless, electronic
educational technology, also called e-learning, has become an important part of society
today, comprising an extensive array of digitization approaches, components and delivery
methods. For example, m-learning emphasizes mobility, but is otherwise indistinguishable
in principle from educational technology. The concept of E-learning in India has gained
force with the launching of INDEST-Indian National E-learning in Engineering Science
and

Technology,

UGC-INFONET,

SDNP-Sustainable

Development

Networking

Programme of UNDP. It has several differing interpretations, derived from different
communities involved in E-learning research .The purpose of this study is to present the
state of the E-learning education in Engineering Colleges of Telangana(in general) and
Hyderabad (in Particular) . This paper presents the study on the use of digital resources by
BTech and MTech students available in Computer Labs in their colleges. The primary
data was collected and the findings suggest that most of the students are familiar with the
usage of digital resources. Greater part of the students have expressed ‘lack of interest’
and ‘lack of time’ are the main problems in securing access to digital resources.

Key words: E-learning, Engineering Colleges, Computer Labs students, Telangana
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I. INTRODUCTION

Educational technology includes numerous types of media that deliver text, audio, images, animation,
and streaming video, and includes technology applications and processes such as audio or video
tape, satellite TV, CD-ROM, and computer-based learning, as well as local intranet/extranet and
web-based learning. Information and communication systems, whether free-standing or based on
either local networks or the Internet in networked learning, underlie many e-learning processes.

E-learning is a term and concept that serves as an umbrella for a great many of diverse activities.
Virtual library, electronic library, library without walls and a few other terms have also been used to
carry a similar connotation, but the term 'E-learning' seems to be here to stay. But what does this
concept cover? A number of differing interpretations exist, as formulated by sharply different and
divided communities that have something to do with digital libraries.
Theoretical perspectives and scientific testing influence instructional design. The application of
theories of human behavior to educational technology derives input from instructional theory, learning
theory, educational psychology, media psychology and human performance technology. Educational
technology and e-learning can occur in or out of the classroom. It can be self-paced, asynchronous
learning or may be instructor-led, synchronous learning. It is suited to distance learning and in
conjunction with face-to-face teaching, which is termed blended learning. In this paper we are
concerned with digital facilities and amenities available in engineering colleges and their effective
usage by students.
II. SCOPE OF ELEARNING
Educational technology refers to the use of both physical hardware and educational theoretics. It
encompasses several domains, including learning theory, computer-based training, online learning,
and, where mobile technologies are used, m-learning. Accordingly, there are several discrete
aspects to describing the intellectual and technical development of educational technology:
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 educational technology as the theory and practice of educational approaches to learning
 educational technology as technological tools and media that assist in the communication of
knowledge, and its development and exchange
 educational technology for learning management systems (LMS), such as tools for student and
curriculum management, and education management information systems (EMIS)
 educational technology itself as an educational subject; such courses may be called
"Computer Studies" or "Information and Communication Technology (ICT)"
III. RELATED WORK
The technological innovation is constantly and pervasively altering the way in which work is done,
which, in turn requires that workplace learning and training to occur on a just-in-time, just-whatneeded and just-where-it-needed basis (Basssi, Cheney, & Van Buren, 1997). E-learning is
becoming a norm for corporate training (Chute, Thompson & Hancock, 1999; Galagan, 2000).
While there is a lot of learner-related information, limited studies have explored required trainers’
roles and skills in an e-learning scenario (Abernathy, 1998). This section reviews and discusses
trainers’ roles and competencies.
E-learning facilities used in a library where information can be stored in electronic format containing
texts, images, sound, video, maps, scientific and business data, as well as hypermedia combination
of these elements. There will be vast population of user scattered around the globe, which are able
to access, easily and conveniently. (Keshava,2008) the digital libraries may be defined as the new
way of carrying out the functions of libraries, encompassing new type of information resources new
approaches to acquisition; new methods of storage and preservations; new approaches to
classification and cataloging; intensive use of electronic systems and networks; and dramatic shifts in
intellectual, organizational and electronic practice. E-learning is system providing a community of
users with coherent access to a large, organized repository of information and knowledge. (Arms,
1995) Digital libraries are organizations that provide the resources, including the specialized staff, to
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select, structure, offer intellectual access to, interpret, distribute, preserve the integrity of, and ensure
the persistence over time of collections of digital works so that they are readily and economically
available for use by a defined community or set of communities.

The history of E-learning is short and explosive (Kar & seadle, 2004) It is well recognized that
libraries all over the world are undergoing transformation, especially owing to the development in
information and communication technologies. Traditional libraries are changing to digital libraries and
new libraries that are being set up are increasingly of the digital kind. As a result, there is widespread
interest and consequently, a lot of research and development activities are being carried out in this
area world over. In India a number of institutions are also in the process of setting up digital libraries
and many scholars and practitioners are conducting research on digital libraries. In recent years,
quite a few conferences on digital libraries and their various facets have been organized in India. In
addition to many national conferences, international conferences such as the International
Conference of Asian Digital Libraries (ICADL) 2001, International Conferences on Digital Libraries
(ICDL) 2004 and 2006 gave necessary impetus to E-learning awareness and developments in India.
Both ICADL 2001 and ICDL 2004 were reported as widely attended (Mahesh, 2008).

Guild Annual Research Report, April 2006 was on the subject of future directions in e-learning.
From their survey sample it was noticed that “designing and developing elearning content” activity
will get more focus and attention in future. The second highest priority, according to this report is the
“addressing learner requirements and preferences” [J. Pulichino, “Future directions in e-Learning
research Report 2006”, The Learning Guild Research 2006]. For an organization, “Extend the
global reach of the E-learning content” is the focusing priority area to get the content out beyond the
geographical limit. In that report it was clearly written that “Blended learning” will grow significantly
in the year ahead.
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Ardil introduced an e-learning collaborative circle for teachers and students to announce their
research subjects/projects through a cyberspace where members can interact creatively and freely
to consider relevant issues, sharing individual experiences and providing and gaining support from
each other [C. Ardil, “E-learning Collaborative Circles” , International Journal of Humanities and
social Services, Vol. 1, No. 4, 2007.] Designing and developing distance education programs
requires specialized training and skills. This is more so in case of online learning [J. Dikshit, A. Gaba,
S. Bhushan, S. Garg, and S. Panda, “learning Attitude, Motivation and Preferences of Online
Learners” Indian journal of Open Learning 12(3), 149-167, 2003].

IV. OBJECTIVES OF THE STUDY
The objectives of the present study are:


To Study the accessibility and availability of E-learning facilities in engineering Colleges in
Hyderabad and Telangana.



To study the usage of E-learning amenities by BTech & MTech students in Engineering colleges.



To find out the problems encountered by Students in accessing the E-learning facilities.



To suggest appropriate actions to improve the digital resources by Engineering Colleges.

V. METHODOLOGY
Keeping in view the objectives in mind, a questionnaire is prepared to collect data from the students
of the engineering colleges studying in Telangana State. The survey has been conducted for the
period of 10 days. Copies of questionnaire were distributed to 200 Students. Then the data was
analyzed and interpreted as follows

VI. DATA ANALYSIS
Table 1
BTech/MTech Student’s acquaintance with digital resources
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Use
No of responses
Percentage
Familiar
186
93
Not familiar
14
7
Total
120
100.00
Table 2
Distribution of students according to their frequency of using the computers
Frequency

No of responses

Percentage

140
26
15
5
4
0
200

70
13
7.5
2.5
2
0
100.00

Daily
2 or 3 times a week
Once a week
Once in a month
Rarely
Never
Total

Table 3
Distribution of students according to their “Main” purpose of using the digital
resources
Purpose
For communication(email)
For research
To collect subject information
Upgrade general knowledge
For Entertainment
For career development
Total

No of responses
125
8
12
10
40

Percentage
62.5
4
6
5
20

5

2.5

200

100.00

Table 4
Distribution of students according to the sufficiency of information in digital resources
Opinion
Always
Some time
Never
Total

No of responses
155
35
10
200

Percentage
77.5
17.5
5
100.00
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Table 5
Distribution of students according to the factors that prevent them in accessing the
digital resources
Factors
No of responses
Percentage
Lack of Interest
76
38
Lack of Money
17
8.5
Lack of time
67
33.5
Distraction while on Net
19
9.5
Lack of IT knowledge
6
3
Limited accesses to computers
15
7.5
Total
200
100

VII.

FINDINGS



Most of the Engineering students are familiar with the usage of digital resources.



Majority the students are using the computers on a regular basis.



Most of the students are using internet for communication and entertainment purposes.



Most of the students are mainly using search engines(Google and Wikipedia) compared to other
research resources.



Many of the students opined that they were acquiring skills to use digital resources through ‘selfstudy’ method.



Majority of the students opined that the information available in the digital resources is always
‘adequate’.



Majority of the students have expressed ‘lack of interest’ and ‘lack of time’ are the main
problems for using digital resources for academic Puposes.

VIII.

RECOMMENDATIONS:

The following suggestions are made to improve the use of digital resources in the college.
1.The Engineering Colleges management should update the digital resources in the library from time
to time.

69

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
2.The Engineering College should create more awareness levels towards continuous usage of online
journals for enhancing the knowledge base of the students and Teaching staffs.
3.The College library must facilitate the conduct of evaluations and assessments at regular intervals
by college staff and students for bringing changes in the digital resources.
4. Though subscribing for online Journal, Colleges should subscribe hard copy Journals, as
students/staff are inclined to pickup and read a physical journal without any kind of incentive.

IX. CONCLUSION
Today, the prevailing paradigm is computer-mediated communication (CMC), where the primary
interaction is between learners and instructors, mediated by the computer. In addition, modern ICT
provides education with tools for sustaining learning communities and associated knowledge
management tasks. Students growing up in this digital age have extensive exposure to a variety of
media. Major high-tech companies such as Google, Verizon, Microsoft are funding schools to
provide them the ability to teach their students through technology, which may lead to improved
student performance. The day is not far off to visualize all engineering libraries with huge digital
collection and the latest technology to access the same. With more and more resources available in
digital format, the collection development has to include these resources, thus making them easily
accessible to students. The Internet has unlocked a world of opportunity for students. Information
and ideas that were previously out of reach are a click away. Students of all ages can connect,
share, and learn on a global scale. Using computers or other forms of technology can give students
practice on core content and skills while the teacher can work with others, conduct assessments, or
perform other tasks. Studies completed in "computer intensive" settings found increases in studentcentric, cooperative and higher order learning, students writing skills, problem solving, and using
technology. In addition, positive attitudes toward technology as a learning tool by parents, students
and teachers are also improved.
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ABSTRACT
Flash Analog to Digital Converter (ADC) being the fastest ADC is a major block in
Ethernet Applications. In Flash ADC, as the number of components increases for every
increase in bit, the design of various blocks like Variable Gain Amplifier, Comparator
Array and Encoder with CMOS technology decreases the power consumption. Individual
modules are designed targeting for the design of low power flash ADC. This paper
presents the design of Variable Gain Amplifier and a comparator for a low power flash
ADC in TSMC 130 nm CMOS Technology.
Keywords— Flash ADC, Variable Gain Amplifier, Comparator, CMOS.
I. INTRODUCTION

The Variable Gain Amplifier (VGA) is utilized in many applications for decades, which includes
radar, ultrasound and wireless communication. The purpose of the VGA is to improve the dynamic
performance. Broadly speaking, the VGA is used in two different situations. The first is to match the
input signal level to full scale input level of a device like an ADC or a FM-discriminator. The second
in which the fixed input voltage is scaled to compensate variable losses like transmission line voltage
level adjustment [1].
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To keep the ADC amplitude in range, Variable Gain Amplifier is designed with high linearity. To
improve the ADC performance, along with good linearity VGA should have low noise figure.
Variable gain amplifier (VGA) conditions the signal received from the channel to utilize full dynamic
range of the analog-to-digital converter (ADC).The VGA is a signal conditioning circuit with
adjustable gain. Depending upon the nature of the gain control signal, the VGA is divided into two
categories.

 Analog variable gain amplifier (AVGA)

 Digital variable gain amplifier (DVGA)

The gain control in the AVGA is controlled by the analog voltage and the gain is linear function of the
analog control voltage signal. The gain levels are continuous. The gain control in the DVGA is
controlled by the digital control word and the gain levels are stepped. The AVGA is compact in size
as compared to the DVGA. But in DVGA different parameters of the gain control could be
observed.

II. VARIABLE GAIN AMPLIFIER

DVGA is implemented in this paper, which is used to adjust the level of the signal received from the
channel. The on-chip micro Computer first calibrates the ADC upon ADC start-up, and then
continuously compensates the non-linearities in VGA [2]. The ADC as in Fig.1 consists of a frontend
Variable Gain Amplifier (G) which provides fine control of gain and maintains the analog input signal
in full-scale voltage range of ADC. Each instance of G drives a Track and Hold (T&H) circuitry that
is clocked by a 2.5-GHz clock. The comparator array of 63 comparators is fed by the sampled
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analog signal and reference signals which are generated by a resister ladder network with 400m V of

T
&H

F
F

To encoder

V
G
A

Comparator Array

Analog Input

full-scale voltage.

CLK

Fig.1: Block diagram of Flash ADC
The output of comparator array is 63 bit thermometer code. It is given to flipflops and here the
metastability related error rate is decreased [3]. A multiplexer logic then converts the metastability
hardened thermometer code into binary. Finally, the output is retimed to a single clock phase.

Non Linearity
As the signal amplitude increases, the non linearity comes into play. At the small signal amplitudes, the
output is approximately exact replica of the input but as the signal amplitude increases from certain
limit, the amplifier exhibit saturation, which results in the non linearity.
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Fig.2: Schematic of variable gain amplifier

Linearization Technique
The principle of the linearization is to reduce the gain dependency of the amplifier on the input
amplitude, by making the gain independent of the bias current. For high speed applications, the
simplest method for the linearization is the source degeneration. The source degeneration utilizes a
linear resistor at the source terminal as shown in Fig.2. This resistor reduces the swing at the gate to
source, making the input/output characteristics more linear.

The overall trans-conductance of the amplifier shown in Fig.2 is Gm = gm / (1 +gm * Rs), where the
body effect is neglected. Note that the linearization depends upon gmRs not on Rs alone. The design
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of the source-degenerated differential amplifier equipped with variable gain control. The purpose of
source degeneration is to improve the linearity of the amplification. For the amplifier, source
degeneration is implemented via a digitally programmable resistor array that allows the gain to be
varied.

The M3and M4 helps in extending bandwidth during normal operation also disconnecting the input
signal from the load during calibration. Charge feedback via gate-to-drain overlap capacitance of M1
and M2 can disturb circuit functionality. Cross-coupled devices M3 and M4 perform first-order
cancellation of this effect.

III. DYNAMIC COMPARATOR AND ENCODER

Fig.3: Schematic of Dynamic comparator
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Fig. 4 Working of Inverted output 2 X 1 multiplexer

Flash ADC requires 63 comparators for the design of comparator array. For acquiring a low power
design, the dynamic comparators designed in this flash ADC are operating without the pre-amplifiers
as in Fig.3. A local clock buffer is used which provides the advantage of shutting down of power to
individual comparators which in turn saves the clock tree power. The last module in the flash ADCencoder design is implemented in multiplexer based architecture as in Fig. 4.

IV. SIMULATION RESULTS

LTSpice analysis is carried out for the VGA module of Fig. 2 and the simulation waveforms are
depicted in Fig.5 as shown below.
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Fig.5 Simulation waveforms of VGA

Fig. 6 illustrates the functionality of the dynamic comparator designed as a module in flash ADC as
shown in Fig. 3. The last module in the flash ADC- encoder design is implemented in multiplexer as in
Fig.4 and Fig.8 illustrates the output waveforms [4].
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Fig.6 Dynamic comparator circuit – functionality:
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Fig.8 Output of 2 x1 Multiplexer
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Fig. 9 Schematic of 4 bit Flash ADC
The design is targeted for a multibit flash ADC for 10G ethernet applications. The proposed design is
initially verified with a 4 bit flash ADC architecture as shown in Fig. 9 and its corresponding module
outputs in Fig. 10. Further the same approach for design of 2.5-GS/s, 15mW flash ADC is under
investigation with appropriate changes which is suitable for 10GE DSP-based receiver.
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Fig. 9 Output at every module of 4 bit Flash ADC

4-bit Flash ADC presented in this work is also suitable for pipelined architecture targeted for various
DSP based applictaions and wireless applications. The proposed design is implemented with efficient
hardware and area compared to previous architectures[5,6]. Hence this design is suitable for lowpower applications.
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V. CONCLUSION
Design of Variable Gain Amplifier and a comparator for a low power flash ADC in TSMC 130 nm
CMOS Technology is done. LTSpice simulations are carried out to check the functionality and the
output of each and every module. Further the multiplexer based encoder architecture design is
completed and the entire design is verified with 4-bit flash ADC and is further extended for high
resolution. This design is suitable for 10GE DSP-based receiver.
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ABSTRACT
With the ever-evolving threat landscape, it’s quite important for enterprises to secure
themselves against security attacks. With growing costs while defending against threats
increasing unpredictably, it’s been a tough time for enterprises securing their respective
technical infrastructures. Hostile Linking, which also goes by the names, cross-site request
forgery, XSRF, Session Riding is one such critical web application vulnerability. CSRF is
the attack in which the end user is forced to execute commands or is forced to authenticate
requests without his/her knowledge. This attack has been known and is being exploited in
wild since a long time, yet many popular sites were found to be vulnerable to this attack.
Financial Institutions are put to huge losses due to these vulnerabilities. This paper not
only provides comprehensive attack scenarios, which are used to exploit this vulnerability
but also provides a systematic way of identifying this security issue in web applications.
The financial risk a company takes by not mitigating these issues will also be discussed.
This paper highlights a point black intact security methodology that is to be adapted to
combat this eventual security menace. Some of the myths of developers pertaining to this
security issue will be discussed and suitable remedies are stated. The prime focus of the
paper is on the robust mitigations possible for this vulnerability throwing light on end user
mitigations and real time case studies involving top-notch web applications.
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Index Terms— CSRF, Vulnerability, Web Application Security.

I.

INTRODUCTION

CSRF is the acronym for cross site request forgery. A security researcher first introduced this
vulnerability some time around late 2000’s. According to the Department of Homeland Security of
the United States government, the most dangerous CSRF vulnerability has been rated as 909th
dangerous software vulnerability ever found [1]. This vulnerability is often called the sleeping giant. It’s
apt to say that because of the wide spread exploitation of this vulnerability in wild. One best example
to show what can be done using this vulnerability is the loss of 18 million user accounts of a website
associated with the eBay Inc. thereby causing a heavy loss to the company [2]. Unlike XSS, CSRF
takes advantage of the website trust towards the user and compels the user to do actions without the
knowledge of the user. For example changing the user credentials without the knowledge of the user.
Over the years so many developers neglected this vulnerability. This paper emphasizes the severity of
the issue and the need for patching this issue. This paper also covers the best possible mitigations for
this issue, which are in fact very easy to implement and integrate.
The basic attack scenario is the victim tricks the user into doing actions without the knowledge of the
user taking the help of inherent statelessness of the web to stimulate the user actions on the target
website from the attackers website. This attack requires the victim to be logged in the website. This
is how the attack happens:

1) The user sends a login request to the website
2) The website checks the user credentials and then it authenticates the user if the credentials are
correct
3) The server assigns a session cookie and returns with a dashboard UI to it
4) The user receives a CSRF trap attack vector. This attack vector can be an email or an inline
embedded image etc
5) The CSRFed site sends a forged request to the website impersonating the user.
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6) The website responds to the request and processes it as there is no mitigation against forged
requests.
7) Since that happens from the victim’s browser it self, the browser sends the session cookie too.

II. VULNERABLE CODE– HOW TO FIND?
This section focuses on how to find this particular vulnerability in a
website.
Lets consider this simple web form that is used to transfer money
from one account to another

This is a hypothetical web application of a bank, which can be used to transfer money from one
account to other account. Thepost request, which is sent, is

Here the account number of the account from which the money is being sent is 123 and the one,
which is receiving, is 345.
Here the form accepts both GET as well as POST requests, So If we change the request to a GET
request

And the simple URL would be
http://fakebankfortesting/transfer_funds.cgi?fromaccount=123&toaccount=345&amount=100&date
=11112014
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Here if the request is observed carefully, then it is well evident that the request doesn’t contain any
token or header validation or anything that can stop from the attack being forged. This is the main
problem with the website which authenticates the user only by cookie.
Penetration test check-list:
1) First check whether the form is a GET request or POST request.
2) If it is a POST request then check for any token in the request and if there is any, then check for
proper validation of token. However in most cases the token is not validated or even try converting it
to a GET request as shown before.
If the site is vulnerable then script a html file as follows and send it to the victim:
http://hacker/csrf.html

3) If it is a GET request then check whether then check for any token and if there no token try
attacking using the following attack vector:

<Imgsrc=”attack url”>

Save that as a html file and then run that file, if the request is successful then the website is vulnerable
to CSRF.

ATTACK VECTORS
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In the case of this vulnerability, there are different types of attack vectors. But the most common type
of attack vector is a simple html file. For example the attacker sends an html file.An attacker finds a
CSRF vulnerability in a website and then creates a html script for the attack. Figure 5 is a classic
example of a html file scripted for an attack against a vulnerable website. The following are some of
the different possible attack vectors:
1) Phishing: The easiest way to exploit CSRF is phishing. The attacker hosts the html file in his
website and then phishes the user to go to that file.
2) Inline embedded images
Ex:
<imgsrc=”http://fakebankfortesting/transfer_funds.cgi?fromaccount=123&toaccount=345&a
mount=100&date=11112014”>
3) Persistent script Injection: If the website is vulnerable to persistent script injection then the
attacker can just embed the html attack script into the website and the whole bunch of users
who visit that page which is vulnerable to script injection can be hacked or compromised.
The paper discussed only few popular and important ways of exploiting CSRF. Apart from them
there are some ways. However, they are not popularly used as attack vectors.

III. MITIGATIONS
There are several mitigations that are proven ineffective in tackling the CSRF attack. This section
focuses on different robust defenses that are to be implemented in order to protect against these
attacks.
1) Token based protection:
The POST or GET based request consists of a random token that can’t be guessed by the attacker
that should be validated by the server and if the post token value is equal to the session token value
then request can be processed otherwise the request should be aborted.

2) Nonce token based protection:
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The request contains a nonce token, which is unique per session and can’t be guessed by the hacker.
Nonce is the acronym for cryptographic number used once. In some places nonce is a 128 bit
cryptographic random data, which is very hard for the attacker to predict. This is a proven method
to protect forms against CSRF attacks.

3) Using a token combined with an action specific secret:
This is the best protection one can apply against csrf. Using a random token which contains a
random secret + action specific secret and validating the same on the other side. This causes less
computational overload.

4) Using a captcha:
Captchas were first introduced to protect forms against spam but they can even be used to protect
forms against csrf. This is the simplest yet quite powerful protection against the csrf attacks. The
captcha generated random images that users need to enter or it creates some challenges that user
needs to complete in order to process the request.

5) Re-authentication:
If the web form asks for re authentication for sensitive requests then the attacker won’t be able to
perform the attack, as the attackerdoesn’t know the password. Also things like Multi Factor
authentication would pretty much help to fight against this issue.

6) Short timed sessions:
Although, this alone isn’t a completed mitigation, this certainly improves the chances of the victim not
becoming a prey for the malicious attacker. Developers should use short timed sessions to end the
users session in order to end inactive users sessions so that the users wont be a pray to these attacks
when they are not active on the website.
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VI. CONCLUSIONS
CSRF attacks are increasing day by day and it’s a high time that developers start protecting their
website against csrf. This paper presents a perfect checklist framework, which can be useful for
finding csrf vulnerabilities. This paper explains the threats by this particular attacks and also some of
the robust defenses that can help the developer to mitigate against these attacks. This paper highly
recommends the developers to use the captcha based, as it is very easy to integrate. This paper
advices end users to follow the precautions stated in Section 5 to avoid being a victim of this attack.
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ABSTRACT
Success of a business depends on its communication competence. Predominantly, from
effectively communicating with personnel to reaching out to clients and customers,
communication is a huge factor in business operations. The obstacles in the Business paved
way to importance of Business Communication in the modern world. Proficient

communication skills are crucial for the success of any organization. . This paper tries
to analyze the c haracteristic features of Business Communication and its emerging trends in
Business World, its evolution and existence from 12 th century to present scenario. It also tries

to analyze from an individual’s point of view expertise in writing and speaking skills
helps the individual to acquire a job, perform well, and earn promotions. If one decides
to go into business, they need to be technosavy, develop proficiency in writing and
speaking skills which will help him promote his product, manage his employees among
other things. The same skills also help him achieve his personal and social goals. Thus
the objective of effective business communication is to achieve desired result by all
means.
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I. INTRODUCTION
Business communication involves exchange of ideas between two parties for a specific purpose It may
be a commercial enterprise, whether it’s two persons on a shop floor making a product or two
companies entering a merger. Technological innovations have presented solutions and obstacles in the
communications process. Business communication has evolved in response to overcoming the
impediment, especially as each solution presents the potential for a new set of challenges.

II. OBJECTIVES OF THE STUDY
To analyze the role of business communication in today’s world.
To understand the paradigm shift since its evolution.
To analyze the characteristic features of business communication and its emerging trends in Business
world.

III. RESEARCH METHODOLOGY OF THE STUDY
This paper has been developed from descriptive secondary data gathered by reviewing literature and
Articles published in Journals, books, Magazines and Websites.

IV. EVOLUTION OF BUSINESS COMMUNICATION

English as a Common Business Language
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England began to develop overseas colonies as early as the 12th century in Ireland, and soon expanded
to the New World in the Americas, creating English-speaking colonies in what would eventually become
the United States and Canada. Other key colonies in the British Empire included various parts of India,
the African continent, such as South Africa, the Middle East, Australia and Hong Kong. English was the
unifying language in many of these areas, and soon became the language of trade, travel and commerce.
The English language is the universal language of international communication and with increasing
globalization, it is important to have a refined understanding of the nature and structure of English and
how we communicate with each other. An understanding of the various dimensions of language and
communication will help us to acquire the ability to communicate more effectively in this business world.

Essential Areas

The following are the key areas which must be conquered by the individual not only for academic
pursuit, but also to enable the individual to balance versatile situations that will almost certainly arise at
work.

•Presentations and Introductions.
•Description of a company or role within a company.
•Description of one's professional skills, role, experience and qualification.
•Description of future prospects proposals and projects.
•Opinions and personal proxemics.
•Participation in discussions, agreeing or disagreeing with other people's opinions.
•Suggestions and offers.
•Criticism and advice.
•Numbers, quantities, prices and dimensions.
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•Forecasts and estimates.
•Comparisons.
•Sequencing.
•Telephone calls, understanding messages, asking and giving information.
•Gleaning information from press articles.
•Writing letters, memos and reports

V. CHARACTERISTICS OF EFFECTIVE BUSINESS COMMUNICATION

Communication is a necessity in nearly all areas of the business world

Effective business communication first requires taking time to listen to the other person's perspective.
Start the conversation by asking questions--and listening thoroughly and attentively--to the responses.
As Stephen Covey, author of "The 7 Habits of Highly Effective People," has famously said: "Seek first
to understand."

A. Efficiency

Although email may seem like the quickest way to get the message across at work, taking a few minutes
to pick up the phone or walk to someone's office may be more effective. Facial expressions and body
language make setting the right tone infinitely comfortable, and speaking in person allows for back-andforth dialogue to ensure that both of them understand each other. As psychologist and management
consultant Ken Siegel tells Candice Novak of "U.S. News and World Report" in an article titled "7
Ways Your E-mail Can Get You Fired," "You could have a phone conversation that would take three
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minutes to resolve an issue, but on email it would take five or eight emails over a course of a couple
days."
B. Clarity
Majority of the people have received emails or had correspondence at work that left them surprised
exactly what was just said. Confusing jargon, contradictory statements or a lack of focus can remove
the meaning from business communication. According to Bill Gates in his 1999 book "Business at the
Speed of Thought," "Like a human being, a company has to have an internal communication mechanism,
a 'nervous system,' to coordinate its actions." Keeping emails, memos and discussions clear and precise,
and proofreading any messages before hitting send can help keep that system running smoothly.
C. Honesty
Everyone in an organization needs to be kept informed to perform effectively, especially during hard
times. Sometimes managers at various levels may be tempted to withhold unpleasant corporate updates
from employees for fear of reduced productivity. However, honesty is always crucial. In fact,
employees will feel more a part of a company that trusts them with difficult news, and will do their best
to get the company back on its feet. After all, everyone in the business has something at stake. As
"Harvard Business Review" columnist and business leadership guru John Baldoni puts it, "Tell people
what they need to know and they will reward you with solid performance."
VI. Emerging trends in Business Communication
Social media
Businesses are literary taking work to where the play is. There are over 1 billion Facebook user and
nearly half a billion twitter and there is no way you can ignore such numbers. Many successful
businesses have established customer care teams that interact and answer customer questions using
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social media platforms. You can barely go thirty minutes on Facebook without coming across a business
advert. Social media is both fun and cheap to use making it a preferred marketing tool.
Outsourcing
It is a cost cutting move that businesses are applying to improve customer service and feedback
collection. With progression in technology, customer desks can be located thousands of miles away
from your business establishment. A business can have a 24hrs customer's desk without paying a single
cent as payment.
Teleconferencing
Teleconferencing has highly developed with many businesses holding their AGMs tenuously using
telecommunication amenities, although it has been there for a while.
VII. CONCLUSION
Communication is the link of day to day living as well as business. Any Successful organization creates a
proper communication structure to enable smooth execution. New employees are instructed on the
various aspects of managerial communication. Business communication is always planned towards
create reliability and goodwill and also make possibility towards a superior position in this competitive
business environment.
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ABSTRACT
As the name implies green technology is one that has a "green" purpose. an invention that
will have an impact on the environment and business , is what we are talking about. Green
inventions are environmentally friendly inventions that often involve: energy efficiency,
recycling, safety and health concerns, renewable resources, and more. Green Technology is
one of the development in business management that is economically feasible and reduces the
risk to human health and the environment. In order for a business to be truly sustainable, it
must sustain not only the necessary environmental resources, but also its social resources,
including employees, customers (the community), and its reputation.
Key-words: Technology, Green Technology & Green Business Innovation, Sustainable
development, Recycling & Reuse. Posterity, Instigation, Paradigm, Benign

I. INTRODUCTION
1.1. Introduction of Green Technology(GT)-The term "technology" refers to the application of
knowledge for practical purposes. The field of "green technology" encompasses a continuously evolving
group of methods and materials, from techniques for generating energy to non-toxic cleaning products.
The application of one or more of environmental science, green chemistry, environmental monitoring and
electronic devices to monitor, model and conserve the natural environment and resources, and to curb

99

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Special issue, ICCEMT-2015
the negative impacts of human involvement. The term is also used to describe sustainable energy
generation technologies such as photovoltaics, wind turbines, bioreactors, etc. Sustainable
development is the core of environmental technologies. The term environmental technologies is also
used to describe a class of electronic devices that can promote sustainable management of resources.
1.2. Introduction of Green Business (GB)-Green Technology in business also referred to as
Environmental Technology, Sustainable Technology or Clean technology going green is top priority for
most organizations today. Having realized that green technology brings with it, improved business
productivity and a significant reduction in energy costs, companies are beginning to include concepts
such as green data centers, virtualization, power management, re-cycling and e-waste management as
part of their corporate agenda. The present expectation is that this field will bring innovation and
changes in daily life of similar magnitude to the "information technology" explosion which are existing
over the last two decades. In these early stages, it is impossible to predict what "green technology" may
eventually encompass.
II . GREEN OBJECTIVES
2.1. Principles of GT-There are mainly Twelve Principles of GT
1. Inherent Rather Than Circumstantial-Designers need to strive to ensure that all materials and
energy inputs and outputs are as inherently nonhazardous as possible.
2. Prevention Instead of Treatment-It is better to prevent waste than to treat or clean up waste
after it is formed.
3. Design for Separation-Separation and purification operations should be designed to minimize
energy consumption and materials use.
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4. Maximize Efficiency-Products, processes, and systems should be designed to maximize mass,
energy, space, and time efficiency.
5. Output-Pulled Versus Input-Pushed-Products, processes, and systems should be "output
pulled" rather than "input pushed" through the use of energy and materials.
6. Conserve Complexity-Embedded entropy and complexity must be viewed as an investment
when making design choices on recycle, reuse, or beneficial disposition.
7. Durability Rather Than Immortality-Targeted durability, not immortality, should be a design
goal.
8. Meet Need, Minimize Excess-Design for unnecessary capacity or capability (e.g., "one size
fits all") solutions should be considered a design flaw.
9. Minimize Material Diversity-Material diversity in multicomponent products should be
minimized to promote disassembly and value retention.
10. Integrate Material and Energy Flows-Design of products, processes, and systems must
include integration and interconnectivity with available energy and materials flows.
11. Design for Commercial "Afterlife"-Products, processes, and systems should be designed for
performance in a commercial "afterlife."
12. Renewable Rather Than Depleting-Material and energy inputs should be renewable rather
than depleting.
2.2 Green Strategies-Businesses use a number of strategies to meet their green objectives. Some of
the green strategies parallely with broad aspects of technology are listed below-
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1. Sustainability- Meeting present needs without compromising the ability of future generations to meet
their own needs,without further destruction to the environment (e.g. pollution) or depleting nature’s
resources beyond its natural rate of regeneration.
2.Cradle to cradle" design- An alternative to traditional pollute and then clean-up industrial practice in
developing "Cradle to cradle" design ending the "cradle to grave" cycle of manufactured products, by
creating products that can be fully reclaimed or re-used. Green technology represents a fundamental
shift from this model toward a pollution prevention paradigm and product presents no risk.
3. Energy Innovation - Being the most urgent issue for green technology ,the development of
alternative fuels, new means of generating energy and energy efficiency this area looks into the
development of alternative, renewable, cleaner and sustainable sources of energy (e.g. solar energy,
biomass energy, wind power energy, etc) to replace non-renewable energies (e.g. petroleum and coal)
in meeting the world’s energy needs.
4.Green building -This area of GT looks into the design and construction of eco friendly buildings and
urban cities, so as to minimize the impact that these man-made structures have on the natural
environment.It encompasses the choice of building materials plus its location.
5.Recycling - This area looks into carrying out the actual recycling process for the various recyclable
materials found in post-consumer or post-industrial waste, as well as constantly finding ways to improve
recycling rates and efficiency at the various stages of the recycling process, etc. Besides the downstream
recycling process, some in this area also work upstream in designing products that are recyclable,
finding demands for recycled materials, or finding ways to recycle materials that are conventionally not
recycled.
III. IMPORTANCE OF GT & GB
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The knowledge of green technology in business managment is important, with the aim of conserving the
environment and reducing man’s impact on it are widespread (though some may argue that it is still not
enough) in our lives and society today. The applications can range from simple appliances (like the
energy saving lightings that you install in your house) to highly complex and specialized systems (e.g.
recycling facilities and systems, climate monitoring systems, air filtering devices and systems etc).
To overcome the hindrances- The world has a fixed amount of natural resources, some of which are
already depleted or ruined. For example: household batteries and electronics often contain dangerous
chemicals that can pollute the groundwater after disposal, contaminating our soil and water with
chemicals that cannot be removed from the drinking water supply and the food crops grown on
contaminated soil. The risks to human health are immense.
Go Green - If Not for Love Then Profit-Inventors should know that green inventions and clean
technologies are good business. These are fast growing markets with growing profits.Consumers should
know that buying green inventions can reduce your energy bill and that green inventions are often safer
and healthier products.
IV.APPLICATIONS OF GT IN GB MANAGEMENT
Environmentally friendly actions don't have to be large to have an impact. Whether you run a homebased business or a brick and mortar retail business, there are simple easy things you can do to go
green, Consistently reducing the amount of energy, water, and paper our businesses use can make a
huge difference, both to the environment and to our pocketbooks. Here are just ten easy-to-implement
ideas for running a green business from the Department of Foreign Affairs and International Trade's
Greening Operations guides that you can put into practice right now to make your business a more
environmentally friendly place.
Ten Ways Your Business Can Go Green:
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1. Turning off equipment when it's not being used. This can reduce the energy used by 25 percent;
turning off the computers at the end of the day can save an additional 50 percent.
2. Encouraging communications by email and reading email messages on screen to determine whether
it's necessary to print them. If it's not, don't!
3. Reducing fax-related paper waste by using a fax-modem and by using a fax cover sheet only when
necessary. Fax-modems allow documents to be sent directly from a computer, without requiring a
printed hard copy.
4. Producing double-sided documents whenever possible.
5. Not leaving taps dripping always close them tightly after use. (One drop wasted per second wastes
10,000 litres per year.) Start Earning from First Month! Low Investment High Return.
6. Recycling & Reuse of water through effluent treatment plant, Installing displacement toilet dams in
toilet reservoirs.
7. Finding a supply of paper with maximum available recycled content.
8. Choosing suppliers who take back packaging for reuse.
9.Instigating an ongoing search for "greener" products and services in the local community. The further
your supplies or service providers have to travel, the more energy will be used to get them to you.
10.Before deciding whether you need to purchase new office furniture, see if your existing office
furniture can be refurnished. It's less expensive than buying new and better for the environment.
Examples-Solar cell is One of the best known example of green technology.Generating electricity from
solar energy means less consumption of fossil fuels, reducing pollution and greenhouse gas emissions.
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Reusable water bottle is Another simple invention can be considered Green.You can refill yourself its
health-promoting and eco-friendly.
V.CONCLUSION
So we can conclude that GT is appropriate to the environmental, cultural and economic situation.
Technology that works from the bottom up it is not just an overlay to the situation; it is a genuine grass
root solution to economic needs. As sensible human beings it is, but logical to use appropriate
technologies to our advantage. GT aims at sustainable development. It is a way of fulfilling our duty as
human, to take care of what we have and pass on what is the best to our posterity. Nature has
bestowed us with intelligence but with this power comes responsibility. we need to ensure pro-active
protection of the environment and careful management of its diversity.
My message to the society is to take whatever we have inherited from our past and analyse that, wrong
practices carried by anyone will affect everyone in the long run. The climate change and its effect is the
proof. Business firms should take a wide range of green initiatives and encourage education in their
communities by training their employees
It can be concluded that GT holds multiple benefits for us, our business and call for the spirit of enquiry,
innovation and invention. One thing is for certain that we will be risking the fate of the mankind if we do
not adopt them in the present. Thus I Emphasize that the Green Technology is the crucial need of the
planet.
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