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Dynamic Response Analysis of Automatic Generation Control in a 2-
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Abstract: In the present work, we focus on the study of dynamic behavior of an interconnected two-area power system and
a scheme for improvement of response for the same. Here, two-area system with one non-reheat thermal units & one reheat
thermal units is considered. The frequency and tie-line power deviation of two units are studied using MATLAB-SIMULINK
in continuous time domain and also in discrete time domain. The paper focus on the study of frequency & tie-line power
deviation for step load changes of 1% in both areas with conventional Proportional-Integral control and improvement in
dynamic performances while replaced with discrete controller.

Keywords: Automatic Generation Control, Modeling of Interconnected Power system, Dynamic performance study of both
the areas, MATLAB — SIMULINK.

I. INTRODUCTION
Now-a-days, modern power systems are divided into number of areas. For example, in our country, eastern grid, western
grid etc. and each area are interconnected among themselves through transmission lines, called tie-line.
Interconnected power system or power grid provides following advantages over the control area operated individually,
It stabilizes the grid which in turn increases stability, reliability & security of the overall system.
Maintaining frequency to a fixed value which reduces voltage collapse & chances of undesirable load-shed situation.

Earlier days, one generating unit in a system would be designed as the regulated unit & it was manually adjusted to
Control the balance between the net generation & load demand. But now with automatic Generation system, many units are
participated in regulation, improving overall system efficiency & economy.

The main function of power system operation and control is to provide continuous power supply to all consumers
connected to it. Automatic Load frequency control (ALFC) or Automatic Generation control (AGC) regulates real power
flow between different control areas while keeping frequency constant.

The main features of ALFC loops are

i. Keeping frequency to its steady state value.

ii. To control power flow between interconnected control areas.
iii. Maintain equal load distribution among the participating units.

Tie-line bias is carefully monitored & represented for all tie-lines. Bias is the accepted standard operating constraint
that controls the area control error (ACE), monitoring & adjusting tie-line flows to keep the system stable. Stability is the
term to describe how far a power grid handles a system disturbances or power system fault.

The main objective of the present work is to perform a comparative study of dynamic response of interconnected
power system with reheat & non-reheat type turbines and also an improvement for dynamic performance of inter-connected
power system after replacing the PI controller with discrete Pl controller.

Il. SYSTEM INVESTIGATED
The MW frequency or ALFC system investigated comprises an interconnected power system of two-area (a) non-reheat
control area-1 & (b) reheat control area-2,shown in fig:(1). The nominal values of the parameters are given in appendix — 2.
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I11. MODELING OF DESIRED POWER SYSTEM
The continuous time dynamics behavior of the AGC system is described by the linear vector differential equations

;§=ﬂx+Bu+GW ------ [1]

For formulating the state space model, output of all blocks having either integrator or a time constant assumed to be state
variable 11,

State space models of single area system with above assumption of reheat & non-reheat thermal units are given below,
respectively
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Whereas, state space model of our concerned interconnected power system is defined as, calculations are given in appendix —
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IV. SIMULINK RESULT
Dynamic response of single area system for both reheat & non-reheat type thermal system shown in fig(2).
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Fig(2) Dynamic response of single area system

e Minimization of steady state error:

It is observed from fig: (2) that the system has pronounced steady state error of ess= 51.89% (-ve). There are number of
methods available to reduce steady state error, here we used conventional Pl-controller, since the implementation of PI-
controller is very easy.

Effect of Pl-controller to reheat & non-reheat single area system shown in fig: (3).
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Fig:(3) Dynamic response of single area system with Pl-controller

Fig: (4) to fig: (7) depict Afi(t), Afx(t), APy 12(t) & APy 21(t) responses in continuous time domain using SIMULINK.

In the present study, we divided our result into three cases:

Casel: Continuous time domain analysis of interconnected power system without any controller & frequency bias setting.
Case2: Continuous time domain analysis of interconnected power system with Pl-controller of K; = 0.4 & frequency bias
setting, B; = 0.

Case3: Continuous time domain analysis of interconnected power system with Pl-controller of K; = 0.4 & frequency bias
setting, B; = 0.425.

a

-1

’ =
/7 X
-2 4 N
ﬁ -3 ] *7 A (L)
£ I
B s *7 Afy(E) .

i . i 1
o 10 20 30 40 50 60
-------- > time

Fig:(4) Frequency deviation of two-area system with Bi=0 & K;=0
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Fig:(5) Frequency deviation of two-area system with Bi=0 & K=0.4
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Fig: (6) Frequency deviation of two-area system with Bi=0.425 & K;=0.4
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Fig(7) Tie-line power deviation of two area system with B;=0.425 & K;= 0.4

V. OBSERVATION
In this paper, the interconnected two-area power system theory is studied with SIMULINK in continuous domain.

The frequency & tie-line power deviation have been observed for the same system.
Following points are observed from the SIMULINK results-

1.

2.

3.

Both single area & two-area systems are non-minimum phase system, which exhibits a high undershoot near at the

origin, fig.(2).
By observation of fig.(2) & fig.(3), the steady state error is reduced using conventional PI-controller but it has no effect

on transient response of the system.
By observation of fig.(3), settling time of Non — Reheat thermal & Reheat thermal system are, respectively, 7sec &

11sec, approximately, which shows that reheat system has sluggish dynamic response compare to non-reheat system.
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In comparison to the single area system interconnected power system has less no. of oscillation that make the system
more stable, refer to fig.(6).

In fig.(5), the system has high peak overshoot which is highly minimized with proper choice of frequency bias
constraint, B; as shown in fig.(6).

It is observed from fig.(7) that tie-line power flow deviates from nominal setting, with sudden load changes in both the
area and it takes 10-12 sec to settle down.

From the investigation carried out in this paper, it is relevant that Pl-controller strategy offers ameliorated system
dynamic performance compared to P-controller.

VI. DEVELOPMENT / MODIFICATION SUGGESTED
To improve the sluggish response of the reheat cycle area, we suggest the following improvement to be done
This paper is completely based on the study of dynamic performance of the system in CT — domain. But if the same
study is done in DT — domain, by discretezition of controller signal further improvement of dynamic response is
possible. Under figure shows the suggested model
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Fig: (8) Proposed block diagram in discrete medium
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Fig: (9) Frequency deviation of two area system with B;= 0.425 & K;= 0.4 in Discrete domain
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Fig: (10) Frequency deviation of two area system with B;= 0.425 & K;= 0.4 in Discrete domain
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Fig: (9) & (10) shows frequency deviation of interconnected power system with two different sampling times. It is
observed that if sampling rate is made high then dynamic response analysis gives good result as long as system stability
retained.

2. This paper completely focused on the study of conventional Pl — controller which exhibits poor dynamic performance
due to parameters variation and other controller exhibits poor dynamic response due to parameter variation and other
system uncertainties. If, Pl — controller replaced by some intelligent controllers, like based on Fuzzy logic theory,
optimal controller theory etc, then again further improvement of system response is possible.

VIlI. CONCLUSION
With the advent of new regulation, (2003 electricity act) distributed & dispersed system generation are

recommended and performed for National Power development. One of the main reasons India should be able to achieve a
smooth transition from fossil fuel economy to sustainable renewable — energy based economy for sustainable development
which compiles

(i)  Energy for all

(i)  Energy for ever

(iii)  For equitable

(iv)  Environment friendly
If above is available and possible we must have a control area where some units will be having non-reheat turbine (smaller
area) and other areas (bigger area) of reheat type. Hence, this paper suggests discretization of the control area for better
control of system frequency & tie-line power flow.

Appendix-1
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Appendix-2
Numerical data -
Sl Notations Full name Numerical
No. value
1 i Subscript referring to -
areai (i=1,2)
2 Pr; Rating of i-th generator 2000
in MW
3 T¢(or Tey) | Turbine time constant 0.3 sec
in sec
4 Tsg Time constant speed 0.08 sec
governor in sec
Time constant & gain 120, 20 sec
5 Kbps, Tps of power system, respectively
respectively
Reheat coefficient & 0.5, 10 sec
6 KT, time constant , respectively
respectively
7 T Synchronizing 0.545
coefficient
2
Governor speed 1
8 Ri regulation parameter in P
Hz per p.u. MW 2.4
9 APiie Incremental change in -
tie-line power
Incremental change in
10 AF; frequency deviation -
11 APp; Incremental change in -
load demand
Incremental change in
12 APg; speed governor -
position
13 AYgi Incremental change in -
valve position
Load frequency
14 D constant in p.u MW per -
Hz (6Pp/3f)
15 B; Frequency bias 0.425
constant
Nominal phase angle of
16 ) voltages -
(012= 01— 82)
17 Kii Integration time 0.4
constant
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ABSTRACT: The digital revolution driving societal change is as significant as the invention of the printing press or the
Industrial Revolution. Since the introduction of the transistor and the integrated circuit, people have not just been doing
things differently; they have been doing vastly different things. The development of a healthy educational system which meets
the objectives effectively poses many challenges. The high growth in education is increasing the demand for flexible and
innovative approaches to learning in which information technology can play a crucial role. In an educational system
“teaching” and “learning” are the two major activities besides “assessment” which is a coordinating activity. The
Information Communication Technology (ICT) has a potential to transform the different areas of the educational system. In
this paper our focus is on identifying the challenges prevailing in our educational system and proposing the role of
Information Communication Technology in its successful implementation. This paper also provides some recommendations
which could be used as a catalyst for promotion of information communication technology services in higher education.

Keywords: ICT, Teaching, Learning, Simulation, Education, Assessment

I. INTRODUCTION

Although information technology is not a panacea for all of the shortfalls associated with our educational system, it
offers the potential not only for significantly enhancing learning for all learners, but also for transforming the way we learn
[4]. In an educational system ultimately two fundamental activities are carried out in the form of teaching and learning.
These activities involve huge resources of both state as well as public with the ultimate objective of effective deliverance.
The role of the assessment system in the environment is to co-ordinate the teaching and learning activities and evaluates the
system performance.

The main objectives of an educational system; however its functional domain also includes services which it has to
offer to its constituent elements [3]. Therefore broadly speaking the following are the activities in an educational system:
a) Teaching
b) Learning
c) Assessment and
d) Other Services

The conventional system of education particularly its assessment system is extremely stressed and has virtually
limited its functioning to the conduct of examinations and declaration of results. This has significantly affected the
performance of the entire system. Presently it is found that the role of ICT in the educational sector is mostly limited to
deliverance of services besides few more activities whereas the challenges are manifold although the advances in
information and communication technologies have the potential to enhance lifelong learning [2].

These technologies can be used to address the changing demands within the sector:

o for more flexible learning;

o for extension of educational services to national and international markets; and

e  For more cost-effective delivery of education and related services in an increasingly competitive environment.

Il. SYSTEM CHALLENGES

The four different areas of activities identified above are in state of extreme dynamics and the conventional system
is unable to cope up the challenges associated with new opportunities and developments. Some of the main challenges in
each of the activities of an educational system are as follows:
2.1 Teaching: The Challenges with the teaching include:
2.1.1 To plan the lecture in a highly efficient manner such that both teacher and learner participation become mandatory.
2.1.2  To provide an suitable environment for efficient transformation and dissemination of vital information
2.1.3  Toencourage the student community with the concept of “learn by doing.”
2.1.4  Making the most of the talents of the students, irrespective of their physical and mental disabilities.

2.2 Learning: The learning scenario is also in state of extreme dynamics and some of the main challenges associated with it
are as under:
2.2.1  Providing information and knowledge anywhere, anytime, anyway and anyhow.
2.2.2  Allow more flexible access to education reducing barriers of time and place of study.
2.2.3  Acquire new skills in a way that is compelling and engaging.
2.2.4  Participate in networked and face-to-face communities of learners composed of teachers, mentors, domain experts,
and “cognitive” tutors that collectively approach the effectiveness of a one-on-one human tutor.
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2.2.5  Using simulation for problem solving approaches.
2.2.6  Barrier of languages is made irrelevant

2.3 Assessment: The deliverance of any education system is largely dependent on its system of examination (assessment).
The development of an assessment system which meets its prime objectives of achieving desired validity and reliability
is a real challenge at global level. Some of the challenges in an assessment system are:

2.3.1  Continuous Assessment Process

2.3.2  Design the Assessment System in such a way to achieve the desired Validity, Reliability and Transparency.

2.3.3  Receive continuous and meaningful feedback of assessment.

2.3.4  Make it comprehensive enough to explore the potential of the candidates.

2.3.5  Make it healthy enough to develop higher order skills of comprehension in students.

2.3.6  Make it a student friendly exercise for every topic covered.

2.3.7  Develop it as an integral part of the education system to co-ordinate the teaching & learning process.

2.3.8  Design it in such a way which forces comprehensive reading.

2.4 Other Services: The deliverance of services has been an essential element of an educational system. In order to make
the system efficient in all spheres the services have to be provided to all its users. Following are some of the main
challenges in services:

2.4.1  Tap into rich, universally accessible digital libraries with books, articles, material, and data sets.
2.4.2  Dynamic administration and its record and exchange information

2.4.3  Develop information systems which support all the users of the system for their necessities.
2.4.4  Provide services which ensure delivery of information anytime and anywhere at affordable costs.

I1l. SCOPE FOR ICT
The advancement in the computer programming has reached a level wherein backed up by the massive databases
artificial intelligence is incorporated in the systems. The Research Challenge is to provide learning environments that
approach the characteristics as listed above [3]. Such systems, properly used, can produce a significantly better-educated
populace by combining advances in learning sciences for human resource development with advances in information
technology. The task of developing the desired system involves a humber of technical challenges in the following distinct,
but interrelated, areas:

3.1 Cognitive tutors

The development of a perfect human tutor involves significant resources in terms of both time as well as wealth.
The development of a machine based tutor with the present level of computer programming has become a reality - the scope
for. It has been observed that it is possible for an automated tutor to improve student performance by roughly one standard
deviation from the mean for some high school mathematics students. This is a dramatic result. One reason that such tutors
are not widely available is because significant human effort is required to develop the specialized knowledge base for each
different subject. In addition, we do not understand fully the conditions under which such a tutor will be effective.

Significant progress must be made in crafting knowledge representations that are both interoperable and reusable
we need to develop models of the various styles in which a student learns, as well as appropriate pedagogies and assessment
techniques.

The knowledge representations that underline such tutors should also be designed to incorporate new knowledge
about a subject area, as well as advances in knowledge and techniques associated with both pedagogy and assessment.

3.2 Simulation-based teaching

Multimedia has assumed great significance in teaching and learning. It has a tremendous scope for both teaching as
well learning even in the most complex systems. An important genre for next-generation educational software, particularly
for training scientists, mathematicians, engineers, and technologists, is what might be called a clip model. By loose analogy
to the well known galleries of copy-and-paste 2-D clip art, a clip model is an interactive micro-world, typically simulation-
or rule-based, that expresses both geometry and behavior of the modeled entity or concept. It is a self-contained object ready
to be embedded in a context such as a hypermedia learning module. First, they are designed to be combined to form larger
models, for example, a heart model may be connected to a vascular system model and to a lung model to create a composite
model that simulates respiration and oxygenation of the blood as it is distributed throughout the body. Second, no single
model suffices for all learning purposes. Perhaps dozens, if not hundreds, of heart models are needed to meet the needs of
learners at different levels of understanding and with different kinds of backgrounds and learning styles.

3.3 General purpose Online Assessment System

It has been observed that almost all the areas of the assessment system require major reforms to make it as an
effective part of the educational system. The Information Communication Technology has a tremendous scope for use in
many operations in an Examination System besides the compilation of results and other student based services. In fact most
of the organizations have already switched over to computerized system of compilation of results and even Management
Information system supporting the Management in running the system efficiently are already available. Similarly students
related information system providing relevant information to the students also exists in Organizations but these support
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systems do not strengthen the basic design issues and the objectives of the assessment system. In our opinion support
solutions are required to be developed for all key entities (teachers, students, examination body) involved in the system.

Similarly activities like question paper setting, evaluation, conduct of exam etc require to be supported by the
technology to ensure development of quality assessment system.

One of the essential components of the teaching learning process is encouraging and creating the system of self
studies among the students. In this context teachers have been traditionally giving assignments to the students and it serves
the purpose only once each student is given a different assignment and assessed once it is submitted. With the increase in the
number of students, assigning different assignments to students and then evaluating each of them is an issue. This unit of the
system requires to be modernized by the support of the technology. In this regard we propose that the development of an E-
assignment system which shall assign different assignment to each of the student and assess them automatically for their
assignment on some other scheduled day without adding any additional burden to the teacher.

3.4 Learning in context/just-in-time learning

It is critical that each individual learner be able to learn in the physical, social, cultural, and virtual context most
appropriate to that learner. In addition, the learner may have a much focused objective for a particular learning session. Just-
in-time learning over such a broad range of contexts presents a number of technical challenges, including the support of
reliable and ubiquitous computing, access and control of remote instruments, flexible digital object sharing, and user
interfaces for small-format mobile devices. The automated teacher must tailor delivered information to fit that context and
the goals of the just-in- time learner.

1IV. RECOMMENDATIONS OF ICT IN HIGHER EDUCATION
The various recommendations for which have been proposed for using ICT practices in the field of education are
given below
Reliable Internet Connectivity is needed to facilitate the students with ICT benefit and ensure its upkeep.
Accessibility to the ICT facilities by providing hardware/ software in the form of laptops, desktop, PDA’s and other
allied devices.
Virtual/ Smart Class rooms need to be established in all Higher Educational Institutions.
Auvailably of Competent Human Capital with relevant skill sets.
ICT must be integrated with curriculum to make it competitive and bring it in tune with contemporary requirements.
Allocation of funds by the Government for developing infrastructure and required human resources in various fields of
ICT.
People with special needs must have access to ICT facilities as per their special needs.
ICT would lead to e-learning which would result in having anytime and anywhere access to learning to make it student
driven.
v Capacity building measures should be formulated on need based system for various stake holders to sharpen the existing
skills and competencies of existing manpower to perform their job descriptions effectively and efficiently.
v Periodic general awareness, training and developmental programs be conducted for various levels of employees at
Government as well as private sector irrespective of their size/nature of ownership and control.
v Refresher/ Orientation courses must be regularly conducted for all the stake holders who are involved in imparting
training and knowledge in the area of ICT.
v' The services of the subject experts with proven track records must be utilized in preparing e-content that will be
available to the masses.
v’ State of the art repositories must be in place in institutions of Higher Learning so that content is available on demand.
v’ Possibilities of having public/private partnership must be explored for achieving the objectives of ICT.

AN N Y

<

V. CONCLUSION

The education plays a key role within society in the process of social change and therefore the target in the societies
has changed to a mass system of education. Our vision of teachers and learners immersed in a network of rich learning
objects that are continually enriched and enhanced by the participants is achievable through anticipated advances in
information technology and learning sciences. As a result of these efforts, we will be closer to achieving such goals as
having transformed the country into a knowledge society. These new benefits will be facilitated by geometric advances in
semiconductor and magnetic storage, as well as in electronic and optical communications. The international education and
training market is a highly competitive industry. Education providers are increasingly investing in innovative and
sophisticated marketing. The use of communications and information technologies in education development and delivery is
vital if our educational institutions are to achieve competitive success in the international market for higher and professional
education.
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Crc-16
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ABSTRACT: HDLC controller megacell is a high performance module for the bit oriented, switched, non-switched packet
transmission module. The controller fulfills the specifications according to ITU g.921, X.25 level 2 recommendations. It
supports half duplex and full duplex communication lines, point-to-point and multipoint channels. Furthermore, the
controller is designed to permit synchronous, code transparent data transmission. The control information is always in the
same position and specific bit patterns used for control differ dramatically from those representing data that reduces the
chances of errors. The data stream and transmission rate is controlled by the network node. In this paper, we have designed,
simulated and implemented HDLC controller .This design is coded in a hardware description language (VHDL). The
function of coded design is to simulate on simulation software (e.g. modelsim). After simulation, the design is synthesized
and translated into a structural architecture, in terms of the components on the target FPGA device (Spartan 3) and perform
the post-translate simulation in order to ensure the proper functioning of the design after translation. After the successful
simulation of the post-translate model, the design is mapped to the existing slices of the FPGA and the post-map model
simulated. The post-map model does not include the routing delays. The objective of this paper is to run the programmed
FPGA at frequency i.e. it Operates up to 155.52 Mbits/s data rates.In this paper, we implemented the various HDLC
controllers for 16-bit address, 8 bit data and 16 bit CRC Check, simulation result for final output at the receiver end for 8-
bit datal6-bit address and 16-bit CRC, with bit stuffing and removal of error in HDLC.

Keywords: High Level Data Link Control (HDLC) Controller, Frame Check Sequence (FCS), Cyclic Redundancy Check
(CRC), Synchronous Data Link Control (SDLC).

I. INTRODUCTION

HDLC (High-level Data Link Control) is a group of protocols for transmitting synchronous data packets between
point to point nodes. In this controller, data is organized into frames. HDLC protocol resides with Layer 2 of the OSI model ,
the data link layer. It make use of zero insertion/deletion process (bit stuffing) to ensure that the bit pattern of the delimiter
flag does not occur in the fields between flags. The HDLC frame is synchronous and therefore relies on the physical layer to
provide method of clocking and synchronizing the transmission and reception of frames paper.

HDLC controller is one of the most important data link control protocols which are widely used for high
performance. It is the basis for many other important data link control protocols, such as LAPB, LAPD and PPP, which use
the same or similar formats and the same mechanisms employed in HDLC[2] (William Stallings, 2007). Some key
applications of this protocol include frame relay switches, error correction in modems, packet data switches and data link
controllers [3] (Amit Dhir, 2000).

For high speed hardware implementation of new technologies and innovative thoughts in order to check their
validity and possible advantage is possible by using modern field programmable gates such as the digital FPGAs and the
analog FPAAs. Many researchers have attempted to improve existing designs of various types of data processors using
FPGA implementation. The HDLC controller presented in this paper offers high frequency. The signals of our controllers are
compatible with 1TU g.921.X.25 level 2 recommendation. It supports point to point, multipoint and half and full duplex
communication channels. HDLC controller is designed to permit both synchronous and code transparent data transmission
this control information reduces the possibility of errors. In this paper, we have designed, simulated and implemented HDLC
controller .This presented design is coded in a hardware description language (VHDL).the design is then synthesized and
translated into a structural architecture, in terms of the components on the target FPGA device (Spartan 3) and perform the
post-translate simulation in order to ensure the proper functioning of the design after translation. After the post-translate
model simulation ,the design is mapped to the existing slices of the FPGA and the post-map model simulated.We
implemented the various HDLC controllers for 16-bit address, 8 bit data and 16 bit CRC Check, simulation result for final
output at the receiver end for 8-bit datal6-bit address and 16-bit CRC ,with bit stuffing and removal of error in HDLC.The
main objective of this paper is to run the programmed FPGA at available resources of the target technology efficiently with
high. Our design is flexible, so it is easily modifiable and also it is possible to integrate it with other systems.

The remainder of this paper is organized as follows: section Il describes briefly HDLC frame format. Section 11
discusses the system of implemented HDLC controller. Implementation of system on Virtex target is described in section 1V.
A comparison of the proposed HDLC controller with some well-known HDLC controllers is presented in section V.

Il. SYSTEM MODEL FOR HDLC PROTOCOL
The CDAC HDLC Protocol Core is a high performance module for the bit oriented packet transmission mode. It is
suitable for Frame- Relay; X.25, ISDN B-Channel and D-channel. The core fulfills the specification According to ITU
Q.921, X.25 Level 2 recommendation. The data interface is 8 bit wide synchronous and is suitable for interfacing to transmit
and receive FIFOs.An example of an HDLC frame structure is shown below, for an 8-bit address field with an interframe fill
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pattern of back-to-back flags. This figure does not include bits inserted for transparency. The fields are transmitted in order
from left to right, least significant bit first.

FLAG | ADDRESS DATA | FCS | FLAG

Fig.1.HDLC frame format

Transparency is performed by the core on all bits between and including the address and the FCS. This operation
involves inserting a zero after any sequence of 5 consecutive ones in the transmitted data stream (including the last five bits
of the FCS). The receiver core detects and removes these inserted zero bits. At any time, the transmission of a frame can be
aborted by sending the Abort flag, which are 01111111. An aborted frame will be marked as such by the receiver core.
Additionally the channel can be set to an inactive or "ldle" state, where a continuous sequence of one bits is transmitted.

Each frame begins and ends with a Flag Sequence, which is the binary sequence 01111110 (hexadecimal 0x7e). All
implementations continuously check for this flag, which is used for frame synchronization. Only one Flag Sequence is
required between two frames. Two consecutive Flag Sequences constitute an empty frame, which is silently discarded, and
not counted as a FCS error. The Address field is of programmable size, a single octet or a pair of octets. The field can
contains the value programmed into the Transmit Address Register at the time the frame is started. This can be any arbitrary
address, or the broadcast or "All-Stations™ address, which are all ones. The receiver core matches the received address field
against the value currently held in the Receive Address Register, or, if programmed to, the broadcast address. Frames with
unrecognized addresses are silently discarded. The data field may contain any number of bits. There is no limit within the
core to the maximum size of the data field. Data octets are reassembled by the core and presented to the host interface with a
suitable byte strobe. Any extra bits in the last received octet which do not correspond to receive data bits are undefined. The
Frame Check Sequence field is programmable to either 16 bits (two octets), or 32 bits (four octets). The FCS is transmitted
least significant octet first, which contains the coefficient of the highest term in the generated check polynomial. The FCS
field is calculated over all bits of the Address, Control, and data fields, not including any bits inserted for transparency. This
also does not include the Flag Sequences nor the FCS field itself. The data stream presented to the host can be configured to
either include the address field, or have it removed. FCS octets are always removed from the stream to the host. Higher-level
protocols such as LAPD, LAPF or PPP will define values for sub fields within the data field. The end of the data field is
found by locating the closing Flag Sequence and removing the Frame Check Sequence field. Frames where the received FCS
and calculated FCS indicate that the data has been corrupted during transmission will be marked by the core at the time that
the end of the frame is signaled to the host. To guarantee that a flag does not appear inadvertently anywhere else in the
frame, HDLC uses a process called bit stuffing. Every time the user wants to send a bit sequence having more than 5
consecutive 1s, it inserts (stuffs) one redundant Oafter the fifth 1. For example, the sequence 01111111111000 becomes
011111101111000. This extra zero is inserted regardless of whether the sixth bit is another one or not. Its presence tells the
receiver that the current sequence is not a flag. Once the receiver has seen the stuffed 0, it is dropped from the data and the
original stream is restored.

I1l1. DESIGN AND IMLEMENTATION OF HDLC CONTROLLER

Figure 3.2 shows the basic operation of HDLC controller. The Transmit Data Interface provides a byte wide
interface between the transmission host and the HDLC Protocol core. Transmit data is loaded into the core on the rising edge
of clk when the write strobe input asserted. The start and end bytes of a transmitted HDLC frame are indicated by asserting
the appropriate signals with the same timing as the data bytes. The HDLC cores, on receipt of the first byte of a new packet,
generate the appropriate flag sequence and transmit the frame data calculating the FCS. When the last byte of the frame is
seen, the FCS is transmitted along the closing flag. Extra zeroes are inserted into the Bit stream to avoid transmission of the
control flag sequence within the frame data. The transmit data is available on the TxD pin with appropriate setup to be
sampled by clk. If TXEN is reasserted, the transmit pipeline is stalled, and the TxD pin is tristated. A transmit control register
is provided which can enable or disable the channel, select transparent mode where the HDLC protocol is disabled, and
specify the HDLC core action on transmit FIFO under runs. In addition, it is possible to force the transmission of the HDLC
Abort sequence. This will cause the currently transmitted frame to be discarded. The transmit core can be configured to
automatically restart after an abort, with the next frame, or to remain stilled until the host microprocessor cleared the abort or
transmit FIFO under run condition. The various blocks of the transmitter section are-
*Transmit register-1t is an 8 bit long register that contains the data to be transmitted.
*Address insertion block- This block contains the address of the destination, which can be either of 8 bits or 16 bits.
*FCS generation block- FCS is performed for detecting errors in the received data by grouping the bytes of data into a block
and calculating a Cyclic Redundancy Check (CRC).
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The CRC is calculated by performing a modulo 2 division of the data by a generator polynomial and recording the
remainder after division as shown in figure 3.3. A string of Os is appended to the data unit. The number n is less than the
number of data of bits in the predetermined divisor, which is n+ 1 bit. CRC replaces n 0 bits derived in step 2 at the end of
data unit. Data unit arrives at the receiver data first, followed by CRC. The receiver treats the whole string as a data unit and
divides by the same divisor. If remainder comes out to be 0 the string is error free. The newly elongated is divided is divided
by the divisor. The remainder is the CRC. Three polynomials are in common use they are:
CRC-16 = x16 + x15 + x2+ 1 (used in HDLC).
CRC-CCITT = x16 + x12 + x5 + 1 (used in Ethernet).

Although this division may be performed in software, it is basically performed using a shift register and X-OR
gates. The hardware solution for implementing a CRC is much simpler than a software approach.

quotient

Generator polynomial

/ Notused

\ Fixed size (<divisor)

Used for checksum

Fig.3.3. Modular division

An example for a CRC-16 is illustrated in figure3.4.Basic Encoder/Decoder for a 16-bit CRC is shown with change
in polynomial to a divisor of size N+1 followed by shift register of size N these registers are aligned with the divisor so that
the cells are located between the bits.XOR gate are situated where there is a 1 in the divisor except for the leftmost bit.
Eventually, a feedback connection is made from the leftmost bit to the XORs.

Protocols at the network layer and higher (e.g. IP, UDP, TCP) usually the processing has not corrupted use a
simpler checksum to verify that the data being transported performed by the nodes in the network.

Polynomial

Tsgister 15 14 13 1 0

Shift tj

register mnput
—1 15 14 [ 2 1 0 | T‘J&%

N 3 ) Iy
Polynomial
Tegister 15 14 13 1 0

Fig.3.4 Basic block diagram of CRC16
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»  Zero insertion block- A bit sequence having more than 5 consecutive 1s, this block inserts (stuffs) one redundant Oafter
the fifth 1.

»  Flag generation block- To inform the receiving station that a new packet is arriving; a specific bit pattern 01111110 is
affixed in the beginning.

»  Transmit control register- This register controls the flow of data from transmitter to receiver.

Receiver section-The HDLC protocol core receiver accepts a bit stream. The flag detection block searches the bit
stream for the flag sequence in order to determine the frame boundaries. Any stuffed zeroes are detected and removed by the
zero deletion blocks and the FCS is calculated and checked by the FCS-16 or FCS-32 block depending on the control register
word. The bit stream is accepted on port RxD. The data is latched on the rising edge of clk under the control of the enable
input RXEN. The flag detection block stream for the flag sequence in order to determine the frame boundaries. Any stuffed
zeroes are detected and removed and the FCS is calculated and checked. Frame data is placed on the receiver data interface
and made available to the host. In addition, flag information is passed over indicating the start and end bytes of the HDLC
frame as well as showing any error condition which may have been detected during receipt of the frame.

The receiver can be configured into transparent mode, effectively disabling the HDLC protocol functions. In normal
HDLC protocol made, all received frames are presented to the host on the output register[6]. A status register is provided
which can be used to monitor the status of the receiver channel, and indicates if the packet currently being received includes
any errors. The various blocks in this section are:

»  Flag detection block- It checks for the incoming flag.
«  Zero deletion block- This block deletes the stuffed zeroes which were introduced during transmission.
*  FCS calculator- Calculate the FCS and if the remainder comes out be zero that represents error free transmission.

This block performs the reverse function of the FCS generator. The whole packet is again divided by the same
polynomial that was used at the transmitter end i.e.

CRC-16 =x16 + x15+ x2+ 1
CRC-32 =x32+ x26 + x23 + x22 + x16 + x12 + x11 + x10+ X8 + X7+ x5+ x4+ x2+ x + 1

Fig.3.5 Basic block diagram of CRC16

If after the packet with the polynomial the remainder comes out to be zero that means the transmission and
reception are error free and in case the remainder is not zero that means an error has occurred during the process and hence
the packet is discarded and the whole packet is retransmitted.

1. Data unit arrives at the receiver data first, followed by CRC. The receiver treats the whole string as a data unit and divides
by the same divisor.

2. If remainder comes out to be 0 the string is error free and is accepted but if the remainder comes out to be other than 0, it
is assumed that it contains an error and the whole frame is discarded and is retransmitted.

»  Address detector- It detects the address and matched with the address of the destination.

» Receive register- It contains the original 8 bit data sent by the receiver.

1IV. SIMULATION RESULTS
The design and implementation of the HDLC Controller, the results obtained are as follows:
VVHDL CODE FOR HDLC Controller
Title:HDLC components package for HDLC controller
File:hdlc_components_pkg.vhd
Simulators:Modelsim 5.3XE/Windows98
Dependency: ieee.std_logic_1164

--------- CODE FOR CRC-16 GENERATION ------------

Library IEEE;

Use IEEE.STD_LOGIC_1164.ALL;

Use IEEE.STD_LOGIC_ARITH.ALL;

Use IEEE.STD_LOGIC_UNSIGNED.ALL;

Uncomment the following library declaration if instantiating any Xilinx primitives in this code.
--library UNISIM;

--use UNISIM.VComponents.all;
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entity hdlc is

port (clk,reset,wrtxaddrhi,wrtxaddrlo,wrtxctrl:in std_logic;
datain:in std_logic_vector(7 downto 0);

txaddressout:out std_logic_vector(15 downto 0);

txd:out std_logic;
txaddressinl,txaddressin2,txctrireg:instd_logic_vector(7 downto 0));
end hdlc;

R CRC 16 generation------------
a2:process(clk,done,crcappreg)

variable count:std_logic_vector(5 downto 0):="000000";
begin

if(ctrlreg(4)="0"then
if(ctrlreg(3)="1"then

i:ount::count+"000001";
countl5<=count;
crc(0)<=s1;

;:rc(15)<253;

end if;
else
if(clk'event and clk="0"then

countl6<=count;
crc(0)<=sl;

cre(15)<=s3;

end if;
end if;
if(ctrlreg(3)="1") then

end if;
else
if(count="100010")then

end if;
end process a2;

SIMULATION RESULT FOR 16-BIT ADDRESS,8-BIT DATA AND 16-BIT CRC CHECK: For the
data<=00110011 and 16bitaddress i.e. txaddressinlo<=11110000, txaddressinhi<=11110000, we make clock=1,reset=0,
wrtaddresshi=1 and wrtaddresslo=1. After the address and the data are attached together, we divide them with a constant
polynomial of 16 bits and append the remainder of the division along the data and address.The simulation result for the
generation of CRC 1 is illustrated in figure.3.6.
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SIMULATION RESULT OF THE FINAL OUTPUT AT THE RECEIVER END FOR 8-BIT DATA,16-BIT
ADDRESS AND 16 BIT CRC:The highlighted simulation results shown in figure 3.7 shows the result of the CRC check at
the O/P which is CRC2<=000000000000000 which indicates an error free transmission.The resultant address, data at the O/P
which is same as that of transmitter is Rxdatout<=00001110 , rxaddressout<=1111000011110000.

11aooog 11110000
______ Judonuu

med_bio

Jeambined_block/u2/maddress... [ 1111000011110000 0000000000000000
feombined_black/u2/redataout | 00110011

11110000
11110000
o011
00111
0 711010011
00071000 iy 000710 00T 11100007 00001 1107 001 1

]
]
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11110000
Fig.3.7: Simulation result for O/P at the receiver for 16 bit address and 8 bit data
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V. CONCLUSION

In this paper, we have studied and simulated the HDLC Controller of 16-bit address for 8-bit data. It can
automatically check the frame sequence generation by every time the user want to send a bit sequence using cyclic
redundancy check CRC-16 to provide error free transmission of data.The simulation result of Post Synthesis is an Optimized
Gate Level net list form which a net list code is extracted and it is simulated using Simulator and it is verified that design is
working efficiently. In this paper,we studied and implemented the HDLC and CRC Calculation. The aim of this paper is to
run the programmed FPGA at frequency i.e. in our simulation result,with single +5 V power supply, it performs up to
155.52 Mbits/s data rates.furthermore,we implemented the various HDLC controllers for 16-bit address, 8 bit data and 16 bit
CRC Check, simulation result for final output at the receiver end for 8-bit datal6-bit address and 16-bit CRC ,with bit
stuffing and removal of error in HDLC.it is capable of working in different modes:Normal response mode,asynchronous
response mode and asynchronous balanced mode.HDLC controller desgn supports full Duplex and half duplex mode of
operations.It is CCITT X.25 compatible, which is a protocol at the physical layer.An Automation Frame Check Sequence
(CRC) generation at the transmitter end and it is capable of checking the receiver end for reliable and error free
transmission.Also flexible with minimum CPU Overhead as it supports a comprehensive frame Level instruction set.It is
Fully Compatible with TTL ICs.
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ABSTRACT: Yozgat and Tekirdag are important agriculture center for Turkey. In these cities, agriculture is still
important. On the other hand, the water resource is polluted by agriculture facilities day by day. In this study, some
important physio-chemical parametres of surface water of Yozgat and Tekirdag were evaluated for the criteria of irrigation
water quality. The water samples were taken from sampling points in July 2012. The contents of the samples have been
analysed. In addition to the ratios of nitrite, nitrate and phosphore were determined. Hence, these results are compared with
the water quality criterias.

Keywords: Irrigation water, pollution, quality.

I. INTRODUCTION

The massive growths of human populations and economic development have resulted in the current worldwide
deterioration in water quality. Agriculture can have an important impact on the quality of surface water. Fertilizer consuption
has strongly increased in all developing countries. In addition to, it effects water quality negatively.

Nitrogen is comprised of the forms: soluble organic N, NH,;-N (ammonium), NOs-N (nitrate), NO,-N (nitrite), and
N associated with sediment as exchangeable NH,-N or organic-N. Total phosphorus levels of 100 or more ppb categorize
lakes as highly eutrophic, with high nutrient and algae levels [1].

Nitrates in aquatic systems increase the amount of algae and other green plants that cover the water surface,
resulting in an increased consumption and reduction of dissolved oxygen in the aquatic environment. This reduction further
results in a decrease in the amount of incident solar radiation penetrating to greater water depths. These two phenomena
result in a reduction of depuration and photosynthetic capacity of aquatic organisms [2], leading to eutrophication [3].

Eutrophication has been recognized as the main cause of water quality impairment. Phosphorus has been identified
as the primary limiting nutrient causing eutrophication of many surface waters. The main sources of the potentially mobile P
are fertilizers, manure, including that in pastures and that associated with confinement facilities, animal litter, plant residue,
soil P and atmospheric deposition. The potentially mobile P that is actually transported by the various hydrologic pathways
to surface waters is called total transported P [4]

Yozgat is a city in Turkey. The city is located at an elevation of 4,380 ft (1,335 m), situated 105 mi (170 km) east of
Ankara, near the head of a narrow valley through which the Ankara—Sivas road runs. Like much of the Anatolian Plateau,
the lands around Yozgat have been deforested over thousands of years of human habitation. According to 2009 census,
population of the district is 113,614 of which 73,835 live in the city of Yozgat [5]. The main income is agriculture in the
city. The important streams around Yozgat City are Cekerek Cayi, Egrioz Suyu, Karasu, Kanaksuyu and Delice River.

Egrioz Suyu is collected in Gelingulu Dam. These streams are generally used for irrigation of the agricultural areas
around Yozgat [6].

The second study area is Tekirdag that it is a city in the Marmara Region of Turkey. Tekirdag is located at the
northern shores of the Marmara Sea. It is 135 km from Istanbul. It is an agriculture trade center. Also it is the trading center
of an agricultural region producing cereals and crops raised for oils. According to 2009 census, population of the district is
783,310 in the city [7]. The intensive agriculture in the regions is also associated with extensive use of fertilizers and
pesticides, which has polluted water. Karaidemir Dam is serves for irrigation and flood control in Tekirdag region. 11840 ha
is currently being irrigated [8]. Figure-1 shows that Karaidemir Dam in Tekirdag.
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FIGURE-1 Karaidemir Dam-Tekirdag [8]
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FIGURE 2-Forms and mobilization of nitrogenous compounds in the environment [9]

Nitrogenous fertilizers can be transformed to nitrites directly when they are applied to soils with pH 7.0-7.3 (Figure
2). An excess of nitrites in water is particularly harmful for humans and animals [9].
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1. MATERIAL AND METHODS
A field research was conducted to evaluate the suitability of surface water for irrigated agriculture of Yozgat and
Tekirdag. A total of 18 surface water samples were collected from various region in July 2012. Samples were collected from
12 ponds, 5 canals and 1 dam. The high density PVC bottles were used for sampling. They were thoroughly cleaned by
rinsing with 8N HNO3 and deionized water followed by repeated washing with water samples [10]. Various determinants,

such as Nitrite-Nitrogen (mg NO; -N/L), Nitrate-Nitrogen (mg NOj3™ -N/L) and The Total Phosphorus (mg P/L) of the
samples were measured. The analysis for the physico-chemical parameters of the samples were carried out following the
established analytical methods. Nitrite-Nitrogen was determined TS7526 EN 26777:1996, Nitrate-Nitrogen was determined
SM 4500 NO; E: 2005 and The Total Phosphorus was determined SM 4500 PBC:2005. All of experiments were carried out
in Ecosystem Environmental Analysis Laboratory (Adana). It has got an environmental measurement and analysis certificate
of competency issued by T.C. Environmental and Urban Ministry.

I1l. RESULTS AND DISCUSSION
Table 1 represents the results of physico-chemical parameters of the irrigation water samples of the studies area of
Yozgat and Tekirdag, while Table 2 and 3 show the suitability of water quality for irrigation purposes. According to Table 1,
Nitrite-N was found in concentrations ranging from <0.04 to 0.61 mg L™ ; Nitrate-N concentrations ranged from 0.9 to 6.9
mg L™ and the total phosphorus concentrations ranged from < 0.1 to 0.28 mg L™ in Yozgat. The Nitrite-N was found <0.04
mg L™ for Fakibeyli, Uzunlu, Asagi Sarikaya, Ozliice and Gelingiillii in Yozgat. According to Table 2, they are I. or II.
Quality classes. In addition to, The Nitrite-N was found 0.05 mg L™ for Musabeyli and Topgu in Yozgat. According to same
table, they are I11. Quality classes. Finally The Nitrite-N was found 0.61 mg L™ for Pasakdy in Yozgat. It means IV. Quality
classes. The Nitrate-N was found <5 mg L™ Fakibeyli, Uzunlu, Gelingiillii, Musabeyli, Topcu and Pasakdy in Yozgat.
According to these results, there are I. Quality class water. On the other hand, The Nitrate-N was found >5 mg L™ for
A.Sarikaya and Ozliice in Yozgat. Both of them are 1l. Water quality classes. In addition to, there are increasing problem in
both of them according to Table 3. The total phophorus was found <0.16 mg L™ for Fakibeyli, Pasakdy, Uzunlu, Gelingiillii
and Musabeyli in Yozgat. They are I. Water Quality Standards. The total phophorus was found > 0.16 mg L™ for A.

Sarikaya, Ozliice and Topgu in Yozgat. It means they are I1I. Water quality classes.

Table 1-Physico-chemical properties of irrigation water of the study area
Wat. | Sampling area Source  of | Nitrite-Nitrogen | Nitrate-Nitrogen | The Total
Smp sample (mg NO; -N/L) | (mg NO3z -N/L) Phosphorus  (mg
No P/L)
1 Fakibeyli, Y ozgat Pond <0.04 15 0.14
2 Uzunlu, Yozgat Canal <0.04 1.9 <0.1
3 A.Sarikaya, Yozgat | Pond <0.04 6.9 0.23
4 Ozliice, Yozgat Canal <0.04 6.5 0.17
5 Gelingllli, Yozgat Canal <0.04 1.9 <0.1
6 Musabeyli, Yozgat Canal 0.05 1.6 <0.1
7 Topeu, Yozgat Pond 0.05 1.0 0.28
8 Pagsakdy, Yozgat Canal 0.61 0.9 0.11
9 Buiyikali, Tekirdag Pond 0.25 2.9 0.34
10 Bayrampasa, Tkd. Pond 0.09 15 0.8
11 Temrezli, Tekirdag Pond <0.04 25 1.6
12 Cerkezmusellim, Tk | Pond <0.04 1.9 0.8
13 Karababa, Tkd. Pond 0.5 0.8 0.8
14 Karaigdemir, Tkd. Dam <0.04 1.02 <0.1
15 Kiigiikhidir, Tkd. Pond <0.04 2.4 <0.1
16 Yazir, Tekirdag Pond 0.16 3.1 0.8
17 Nusratli, Tekirdag Pond 0.42 2.35 <0.1
18 Kirikkepenkli, Tkd. | Pond <0.04 3.2 <0.1

The second study area is Tekirdag region. According to Table 1, Nitrite-N was found in concentrations ranging
from <0.04 to 0.5 mg L™ ; Nitrate-N concentrations ranged from 0.8 to 3.2 mg L™ and the total phosphorus concentrations
ranged from < 0.1 to 0.34 mg L™ in Tekirdag. The Nitrite-N was found <0.04 mg L™ ™ Temrezli, Cerkezmusellim,
Karaigdemir, Kiigtikhidir and Kirikkepenkli in Tekirdag. According to Table 2, they are 1. or II. Quality classes. In addition
to, The Nitrite-N was found >0.05 mg L™ for Biyikali, Bayrampasa, Karababa, Yazir and Nusratli. Table 2. Water Pollution
Control Regulation, quality criteries according to classes of inland water sources. According to same table, they are IV.
Quality classes. The Nitrate-N was found < 5 mg L™ " of the samples for Tekirdag region. It means I. Water quality classes
for them. In addition to, there isn’t any problem for them according to Table 3. The total phophorus was found <0.1 mg L™
for Karaigdemir, Kii¢iikhidir, Nusratli and Kirtkkepenkli. They are I. water quality classes. The total phophorus was found
>0.65 mg L for Bayrampasa, Temrezli, Cerkezmusellim, Karababa and Yazir. They are IV. Water quality classes. Finally,
the total phophorus was found 0.34 mg L™ for Biyikali. It means II. Water quality classes.
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Table 2-Water Pollution Control Regulations, 1988 [11]
Water Quality Parameters Water Quality Classes
[ 1 1l v
Nitrite-Nitrogen (mg NO, -N/L) 0.002 0.01 0.05 >0.05
Nitrate-Nitrogen (mg NO;z -N/L) 5 10 20 >20
The Total Phosphorus (mg P/L) 0.02 0.16 0.65 >0.65
Table 3-Guidelines for interpretation of water quality for irrigation [12]
Degree Of Problem

Irrigation Problem No Problem | Incresing Problem | Severe Problem

Miscellaneous Effects

(effects susceptible crops)

NO;z;—N (or) NHs-N (mg/L) <5 5-30 >30

IV. CONCLUSION

The paper investigated determinants of water quality in rivers, canals, ponds and dam in Yozgat and Tekirdag
regions. Data on water quality (water class) for 18 monitoring points for a month was used for the analysis. Different
physico-chemical properties of irrigation water of Yozgat and Tekirdag cities were compared with the national and
international water quality standards set for irrigation. According to standards, there are increasing problem of Nitrate-N for
A.Sarikaya and Ozliice in Yozgat.

Proper agricultural management practices need to be introduced avoiding over-irrigation by farmers. Here,
environmental benefits and economic benefits for farmers due to more efficient fertilizer use could go hand in hand [13]. To
minimize potential risks associated with canal water irrigation, the proper use of canal water as well as efficient and
economic methods to reduce chemical loads in chemically contaminated water used for irrigation needs to be implemented.
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Finding Truth: Rendering Justice — A Myth or Reality

Pulyapudi Srnivas
Research scholar & Advocate, Visakhapatnam

Abstract: The present family of Advocate’s profession is failing in its duty to understand the actual dispute involved in the
case handled by them on the guise of defending their clients and the advocate’s are totally forgetting the main principles to
be followed by an advocate. Similarly, the judicial officers are hearing what the advocates and consider the judgments
submitted by them and deciding the cases, but when the respective advocates wantonly suppressing the case law which is
against them, the judges who are in the high pedestal are also not referring those judgments which are crucial to decide the
subject matters. Had the Judges refer this three judge bench decision at the appropriate time, this situation could have been
avoided. That is the reason why, the research scholar is of the view that the advocates are failing in their duty to bring it to
the notice of the Court both for and against the case, and ignoring the Supreme Court decision, [the Supreme Court has even
gone to the extent of saying that the Advocate is duty bound to state the correct position of law, when it is undisputed, even if
it does not favour his client.

Key words: Finding Truth, Rendering Justice, Myth, Reality, Professional integrity

. Introduction

1.1 Indian High Courts Act, 1861 (commonly known as the Charter Act) passed by the British Parliament enabled the
Crown to establish High Courts in India by Letters Patent and these Letters Patent authorised and empowered the High
Courts to make rules for advocates and attorneys (commonly known as Solicitors). The law relating to Legal
Practitioners can be found in the Legal Practitioners Act, 1879 (18 of 1879), the Bombay Pleaders Act, 1920 (17 of
1920) and the Indian Bar Councils Act, 1926 (38 of 1926).

1.2 After Independence it was deeply felt that the Judicial Administration in India should be changed according to the needs
of the time. The Law Commission was assigned the job of preparing a report on the Reform of Judicial Administration.
In the mean while the All India Bar Committee went into detail of the matter and made its recommendations in 1953. To
implement the recommendations of the All India Bar Committee and after taking into account the recommendations of
the Law Commission on the subject of Reform of Judicial Administration in so far as the recommendation relate to the
Bar and to legal education, a Comprehensive Bill was introduced in the Parliament.

Enactment of Advocates Act 1961

2.1 The Advocate Bill was passed by both the Houses of Parliament and it received the assent of the President on 19the
May,1961 and it become The Advocates Act,1961 (25 of 1961).

2.2 The Act 1961 comprises of seven (7) chapters and 60 Sections. Out of 7 chapters, chapter 4 deals with Right to Practice.
Chapter 5 deals with conduct of Advocates.

Professional integrity and high Standard

3.1 Professional integrity and high ethical standards are the badge of honour of a lawyer and his reputation should not be
tarnished by disreputable conduct or deviant behaviour. Credibility and reputation of the profession depends upon the
manner in which Advocates conduct themselves. An Advocate owes a duty to his client, to his opponent, to the Court, to
the society at large, and to himself.

Case Law indicating the duties of Advocates

4.1 In the case of DP Chadha —vs- Triyugi Narain Mishra AIR 2001 SC 457 = 2001 (2)SCC 221, the Supreme Court has
even gone to the extent of saying that the Advocate is duty bound to state the correct position of law, when it is
undisputed, even if it does not favour his client. [Pages 150 and 151 of Sanjiva Row’s - The Advocates Act 1961,
LexisNexis Butterworths, by DV Subbarao - Seventh Edition] While an Advocate is free to try, to the best of his ability,
to use wit, to persuade the Court to a view of the law which best serves his client, he cannot mislead the Court on a
settled position of law. The Supreme Court in the case of Shambu Ram Yadav —vs- Hanuman Das Khatry AIR 2001 SC
2509 [Page 151 of Sanjiva Row’s - The Advocates Act 1961, LexisNexis Butterworths, by DV Subbarao - Seventh
Edition] observed that society and public are interested in due administration of justice, and hence a lawyer owes a duty
to society and the Court and he is not supposed to encourage dishonesty and corruption. The profession of law is noble,
and its members are expected to act in an honest and upright manner, and any deviation from these elementary
principles is liable to be dealt with severely. An Advocate practicing law is under a triple obligation — (i) an obligation
to his clients to be faithful to them till the last, (ii) an obligation to the profession not to besmirch (tarnish) its name by
any act done by him, and (iii) and an obligation to the Court to be and to remain a dependable part of the machinery
through which justice is administered. The duty of an Advocate is to assist the administration of justice, and not to
obstruct or impede it and in the performance of his professional duties he is expected not to be influenced by personal
motives, desire of revenge or resentment. He must not hesitate even in appraising the Court with any opposite view of
law previously taken by the superior Court of the land on the question arising in his own case at hand. It is an
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obligation of the confidence between judge and opposing counsel that the latter should furnish the judge with all
information for and against either party. [Page 162 of Sanjiva Row’s - The Advocates Act 1961, LexisNexis
Butterworths, by DV Subbarao - Seventh Edition]. An advocate is an officer of the Court and his primary duty is to
assist the Court in arriving at justice. He is a social engineer and should pay a sentinel role in the administration of
justice. He is expected to work like a horse and live like a hermit.

Provisions in Constitution of India

5.1 The Constitution of India is the supreme law of India. It lays down the framework defining fundamental political
principles, establishes the structure, procedures, powers, and duties of government institutions, and sets out fundamental
rights, directive principles, and the duties of citizens. It is the longest written constitution of any sovereign country in the
world, containing 395 Articles in 22 parts, 12 schedules and 115 amendments. The Constitution was enacted by the
Constituent Assembly on 26 November 1949, and came into effect on 26 January 1950. The date 26 January was chosen
to commemorate the Purna Swaraj declaration of independence of 1930. With its adoption, the Union of India officially
became the modern and contemporary Republic of India and it replaced the Government of India Act 1935 as the
country's fundamental governing document. The Constitution declares India to be a sovereign, socialist, secular,
democratic republic, assuring its citizens of justice, equality, and liberty, and endeavours to promote fraternity among
them. The words "socialist” and "secular" were added to the definition in 1976 by constitutional amendment. India
celebrates the adoption of the constitution on 26 January each year as Republic Day.

Members of the drafting committee for Constitution of India

6.1 The Constitution was drafted by the Constituent Assembly, which was elected by the elected members of the provincial
assemblies. Sanjay Phakey, Jawaharlal Nehru, C. Rajagopalachari, Rajendra Prasad, Sardar Vallabhbhai Patel,
Sandipkumar Patel, Dr Ambedkar, Maulana Abul Kalam Azad, Shyama Prasad Mukherjee, Nalini Ranjan Ghosh, and
Balwantrai Mehta were some important figures in the Assembly. There were more than 30 members of the scheduled
classes. Frank Anthony represented the Anglo-Indian community, and the Parsis were represented by H. P. Modi. The
Chairman of the Minorities Committee was Harendra Coomar Mookerjee, a distinguished Christian who represented all
Christians other than Anglo-Indians. Ari Bahadur Gururng represented the Gorkha Community. Prominent jurists like
Alladi Krishnaswamy lyer, B. R. Ambedkar, Benegal Narsing Rau and K. M. Munshi, Ganesh Mavlankar were also
members of the Assembly. Sarojini Naidu, Hansa Mehta, Durgabai Deshmukh, Rajkumari Amrit Kaur and
Vijayalakshmi Pandit were important women members. The first president of the Constituent Assembly was Dr
Sachidanand Sinha. Later, Rajendra Prasad was elected president of the Constituent Assembly. The members of the
Constituent Assembly met for the first time on 9 December 1946.

Independency of Judiciary

7.1 The Judiciary of India is free of control from either the executive or the Parliament. The judiciary acts as an interpreter
of the constitution, and as an intermediary in case of disputes between two States, or between a State and the Union. An
Act passed by the Parliament or a Legislative Assembly is subject to judicial review, and can be declared
unconstitutional by the judiciary if it feels that the act violates the provisions of the Constitution.

Judicial review of laws

8.1 Judicial review is adopted in the Constitution of India from the Constitution of the United States of America. In the
Indian constitution, Judicial Review is dealt with under Article 13. Judicial Review refers that the Constitution is the
supreme power of the nation and all laws are under its supremacy.

A. In the Constitution of India, an Article 124 has been drafted dealing with the creation of the Supreme Court of India.
The said article says as -

B. “Article 124

C. Article 124 deals with establishment and constitution of Supreme Court.

Supreme Court

9.1 The Supreme Court of India is the highest Court of the land as established by Part V, Chapter IV of the Constitution of
India. According to the Constitution of India, the role of the Supreme Court is that of a federal Court, guardian of the
Constitution and the highest Court of appeal. Articles 124 to 147 of the Constitution of India lay down the composition
and jurisdiction of the Supreme Court of India. Primarily, it is an appellate Court which takes up appeals against
judgments of the provincial High Courts. But it also takes writ petitions in cases of serious human rights violations or if
a case involves a serious issue that needs immediate resolution.

Composition of the Courts

10.1The supreme Court of India consist if a Chief Justice and, until parliament may by law prescribed a large number, not
more than seven other Judges. Thus parliament increase the number this number, by law. Originally the total numbers of
Judges were seven but in 1977 this was increased to 17 excluding the Chief Justice. In 1986 this number has been
increased to 25 excluding the Chief Justice. Thus the total number of Judges in the Supreme Court at present is 26
including the Chief Justice. The constitution does not provide for the minimum number of Judges who will constitute a
bench for hearing cases.
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Qualification of the Judges of the Supreme Court of India
111 The qualifications of the Judges are as follows: - Under Article 124(3) of the constitution talk about the
qualifications of Judges that are
a) He should be a citizen of India.
b) He should have been at least five year a judge of a high Court or of two or more such Courts in succession; or he should
have been for at least 10 years an advocate of high Court or of two or more such Court in succession.
c) Heis in the opinion of the president a distinguished jurist.

Appointment of Judges

12.1The Judges of the high Court are appointed by the president. The Chief Justice of Supreme Court is appointed by the
president with the consultation of such of Judges of the supreme and high Court as he deemed necessary for the purpose.
But in appointment of the other Judges the president shall always consult the Chief Justice of India. He may consult he
may consult such other Judges of the Supreme Court and high Court as he may deemed necessary. It should, however be
noted that the power of the president to appoint Judges is purely formal because in this matter he act on the advice of the
council of ministers. There was an apprehension that executive may bring politics in the appointment of the Judges. The
Indian constitution therefore does not leave the appointment of Judges on the discretion of the executive. The executive
under this Article is required to consult persons who are ex-hypothesis well qualified to give proper advice in matters of
appointment of Judges.

12.2Under Avrticle 124(2) the president, in appointment other Judges of the Supreme Court is bound to consult Chief Justice
of India but in appointment the Chief Justice of India he is not bound to consult anyone. The word ‘may’ used in art 124
makes clear that it is not mandatory on him to consult anyone.

12.3In the preamble of the Constitution of India, it has been specifically mentioned as “We, THE PEOPLE OF INDIA
having solemnly resolved to constitute India into a SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC
and to secure to all its citizens JUSTICE , social, economic and political ................. > Thus by having the term
‘JUSTICE’ in the preamble itself, and, in the oath that is being taken by the Judges that they will uphold Constitution of
India, they have declared that JUSTICE will be rendered to all citizens of India.

12.41n third schedule of the Constitution of India, there exists a form of Oath or affirmation to be made by the Judges of the
Supreme Court of India which is as follows:
‘I, AB, having been appointed Chief Justice(or a Judge) of the Supreme Court of India do swear in the name of
God/solemnly affirm that | will bear true faith and allegiance to the Constitution of India as by law established, that |
will uphold the sovereignty and integrity of India that, | will duly and faithfully and to the best of my ability,
knowledge and judgment perform the duties of my office without fear or favour, affection or ill will and that | will
uphold the Constitution and the laws.’

12.5In the Little Oxford English Dictionary (Indian Edition), the term ‘JUSTICE’ was defined to mean — just behaviour or
treatment — the quality of being fair and reasonable’.

12.6In Stroud’s Judicial Dictionary (Seventh Edition), the term ‘JUSTICE’ is defined to mean ‘to do justice’, among many
other meanings.

13. Removal of Judges

13.1Impeachment:-Article 124(4) and (5):-

A judge may only be removed from his office by an order of the president on ground of proved misbehavior or incapacity.

14. High Courts

14.1°214. High Courts for States.

There shall be a High Court for each State.

14.2High Courts of India are at the top of the hierarchy in each State but are below the Supreme Court. These Courts have
control over a state, a union territory or a group of states and union territories. Below the High Courts are secondary
Courts such as the civil Courts, family Courts, criminal Courts and various other district Courts. High Courts are
established under Part VI, Chapter V. The High Courts are the principal Courts of original jurisdiction in the state, and
can try all offences including those punishable with death.

15.1India's judicial system is made up of the Supreme Court of India at the apex of the hierarchy for the entire country and
twenty-one High Courts at the top of the hierarchy in each State. These Courts have jurisdiction over a state, a union
territory or a group of states and union territories. Below the High Courts are a hierarchy of subordinate Courts such as
the civil Courts, family Courts, criminal Courts and various other district Courts. High Courts are instituted as
constitutional Courts under Part VI, Chapter V, and Article 214 of the Indian Constitution.

15.2 The High Courts are the principal civil Courts of original jurisdiction in the state, and can try all offences including
those punishable with death.

Jurisdiction of High Court

15.3 Atrticle 226 states: Power of High Courts to issue certain writs.

15.4 Article 226 (1) states ‘Notwithstanding anything in article 32 every High Court shall have power, throughout the
territories in relation to which it exercises jurisdiction, to issue to any person or authority, including in appropriate cases,
any Government, within those territories directions, orders or writs, including writs in the nature of habeas corpus,
mandamus, prohibition, quo warranto and certiorari, or any of them, for the enforcement of any of the rights conferred
by Part I11 and for any other purpose.
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16. Writ jurisdiction
16.1High Courts are having writ jurisdiction to consider and grant writs on Habeas Corpus Mandamus, Quo warranto,
Certiorari, and Prohibition.
16.2Article 227 states: Power of superintendence over all Courts by the High Court. — Avrticle 227 (1) states ‘Every High
Court shall have superintendence over all Courts and tribunals throughout the territories in relation to which it exercises
jurisdiction.’
16.3In third schedule of the Constitution of India, there also exists a form of Oath or affirmation to be made by the Judges of
the High Court which is as follows
‘I, AB, having been appointed Chief Justice(or a Judge) of the High Court at (or of)................... do swear in the
name of God/solemnly affirm that I will bear true faith and allegiance to the Constitution of India as by law established, that
I will uphold the sovereignty and integrity of India that, |1 will duly and faithfully and to the best of my ability, knowledge
and judgment perform the duties of my office without fear r favour, affection or ill will and that I will uphold the
Constitution and the laws.

17. Sub-ordinate Courts:-

17.1 ‘Article 233. Appointment of District Judges
Appointments of persons to be, and the posting and promotion of, District Judges in any State shall be made by the
Governor of the State in consultation with the High Court exercising jurisdiction in relation to such State.

18. Whether truth is being elicited and/or justice rendered
18.1 From the elaborate discussion about Advocate’s Act 1961,and the Constitution of India, it can be seen that the
Advocates have a duty to an Advocate practicing law is under a triple obligation — (i) an obligation to his clients to be
faithful to them till the last, (ii) an obligation to the profession not to besmirch (tarnish) its name by anything done by
him, and (iii) and an obligation to the Court to be and to remain a dependable part of the machinery through which
justice is administered and that the Advocate is duty bound to state the correct position of law, when it is undisputed,
even if it does not favour his client.
18.2Further from a perusal of the Constitutional provisions as well as preamble of the Constitution of India, gives a picture
that the Courts have to render justice to all the citizens of India.
18.3The Law controls public power, regulates personal matters, and provides codes for social and commercial interactions. It
is premised on prudence and the finding of truth. It stresses on fairness, steadiness and expectedness provides the
normative base for individual and community living. From viewing many advocates and cases that are being taken up
for arguments before Hon’ble Courts at District Court stage, High Court stage and also at Supreme Court stage, the
question that emanates for consideration is that why the law became the subject matter of disrespect and panic. Why do
people shun the Courts, and when once visited will swear not to visit again. Why the Advocate’s profession (which is
supposed to be noble profession) became a disliked profession.
184.1f one put a question, where went wrong with the law, we hear the following
1. Legal proceedings are costly. They are time consuming. They are spread in a mass of hopelessly complex and
indeterminable procedures.
2. Legal cases are often failed to identify or address the real issues involved in the dispute.
3. Advocates are more concerned with winning than finding the truth or solutions. And
4. The legal process actually increases conflict between the parties who come to have their differences resolved. Conflict is
treated with increased doses of conflict to knock out a legal result.
18.5From out of the four referred to above, it is better if we analyse two of them viz., (i) Legal cases are often failed to
identify or address the real issues involved in the dispute; and
(ii) Advocates are more concerned with winning than finding the truth or solutions (otherwise they cannot be treated as a
successful advocate).
18.6When we see that Arbitration is aimed at settlement of disputes quickly without spending huge amounts through private
persons selected for this purpose, generally a feeling will come to light that the contracting parties have to choose the
proper persons to adjudicate disputes in a fair and reasonable manner in accordance with law by taking the settled
principles. The basis for selection of these persons is the contract condition which is called as arbitration clause or
arbitration agreement. In most of the cases, it indicates and gives power to one of the contracting parties to nominate the
sole arbitrator. In some cases, depending upon the parties’ involvement, the forum for nominating arbitrators will be
some organisation like Indian Council of Arbitration. Similarly there are some more organisations dealing with the
subject of arbitration.
18.7With great respect to brother Advocates, it may be stated that legal cases are often failed to identify or address the real
issues involved in the dispute by understanding the conflict.

19. What is ‘conflict?’

19.1According to Little Oxford English Dictionary (Indian Edition), ‘conflict’ is defined to mean as — a serious disagreement
— a difference of opinions, principles etc.

19.2In Agrawala’s Legal Dictionary the term ‘conflict’ is defined to mean as Fight, struggle; to clash.

19.3In general, the said term means ‘antagonistic state or action (as of divergent ideas, interests or persons) and/or
competitive or opposing action of incompatibles.
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19.4Nature of ‘conflict’ is required to be understood FIRST before dealing with that. It starts with differences and if the
conflict is unresolved, led to disagreements and disputes. When differences reach this stage conflict begins. Disputes
when unresolved become wider areas of conflict. Since we are dealing with understanding the conflict, first we have to
see the content of the problem or root cause of the conflict, issues or interests of both the parties. Mainly this article
concentrates on commercial conflicts. For good resolution of a dispute, one needs to make the parties understand and
appreciate the difference between positions of the respective parties where they stand at law on one hand and interests
and needs on the other. Negotiation is one of the methods of resolution of dispute. ~ This is a process involving direct
contact, dealing and communication between the parties to the contract to the dispute or their representatives. It is
voluntary and becomes binding when an agreement is reached. This is the area where most of the parties are ignoring. If
they mainly concentrate on understanding the nature of conflict or dispute, they can resolve the conflict or dispute and
there may not be any reason for going to the stage of arbitration. Presumably the reason being that, as already stated, that
when a party approaches the Advocate, he will always examine the case in the concept of how to win a case but not
understanding the real nature of conflict or dispute.

20. Article of Hon’ble Justice V.R.Krishna Iyer

20.1Recently, I came across an article entitled ‘Questions of judicial access’ written by Hon’ble Justice V.R. Krishna Iyer to
ascertain whether the Supreme Court of India, or the Supreme Court for Indians? In that article published in The Hindu
Hon’ble Justice says as:

20.2°Judicial justice is precious to a people. The adversarial system of justice to be successful has to have the bar as an
integral part of the system of judicial administration. The Bench and the Bar together operate to dispense competent and
sound justice. Justice is the salt of the earth and if the salt loses its savour, wherewith shall they be salted?

20.3The excellence of justice, the refined process of justice and justicing, make humanity happy, harmonious and a haven
(safe place) for peaceful and progressive habitation. Access is negated where the system is expensive; the social
philosophy of judges and the lawyers are with the proprietariat, and the poor are priced out of an archaic system whose
doors are only open to the opulent (lavish), not to the indigent. Dialectical materialism is the reality in the temporal
world, and where purchase of able argument from the Bar is beyond the purse of the litigant he or she is defacto denied
justice.

20.4The Indian legal system is altogether beyond common people. It is so esoteric (mysterious) that it remains alien and
unintelligible to a society that is largely illiterate without the aid of the Bar, which has a professional monopoly over
jurisprudence. If the Court has to many tiers and the highest Court is too distant from the regions where the proletariat
live and struggle for its existence, the right to justice which is quintessence of democracy loses its spiritual value and
cipherises the other fundamental rights.’ [Bracketed words are supplied by me for better understanding]

21. Case study

21.11In that view of the matter, with great respect to the brother advocates, | am giving few examples (case studies) where the
advocates are not fulfilling their obligations as mentioned above. (Not to embarrass the parties, advocates, and
adjudicators | am giving only fictitious names of the cases, by changing the facts of the cases to suit this article.)

22. Case between “A’ and B”

22.1. “A’ entered a contract with “B” for a specific purpose of execution of some work. The contract value involves Crores
of rupees. The said contract conditions have been drafted and finalized by “B” and one of the conditions of the said
contract is opposed to the public policy and violates a provision of a Central Act, which in turn attracts Section 23 of the
Indian Contract Act 1872. Though “A” pleads the same, counsel for “B” has not budged even an inch (presumably in the
guise of supporting his client which is also one of his duties and obligations). Thereby, the ‘B’ suffered Crores of
rupees. Had the Advocate first understands the real conflict or dispute, he would have suggested that such a clause in the
contract is opposed to the public policy and also violative of Section 23 of the Contract Act, 1872 and would have
advised the contracting party to frame a suitable clause in consonance with the statutory provisions. Or at best, if a
practice exists to have such clauses, would have suggested the contracting party to frame such a clause in the contract to
see that it is not violative of the Central Act and / or Section 23 of the Contract Act, 1872. With out actually going into
the basic conflict or dispute, if the Advocate intends to take up the case on behalf of a party, he will only try to defend
his party in deviation of the triple obligation and professional duties as mentioned above. In that process even if some
of the judgments (precedents) are not infavour of his client, he is not bring it to the notice of the Judge, which is also an
obligation of the confidence between judge and opposing counsel that the later should furnish the judge with all
information for and against either party.

23. Case between “C” and “D”

23.1. “C” enters into a contract with ‘D’ for grant of lease of land and the said transaction was also reduced in writing
containing various conditions referring to various obligations to be fulfilled by both the parties to the contract. After
paying some installments of rent, as ‘C’ failed to pay rent ‘D’ gave a notice in terms of the provisions of the Pubic
Premises (Eviction of Unauthorised Occupants) Act 1970 for the realization of rent only. But “D” later on, without
following the provisions of the said Act 1970, terminated the lease granted to ‘C’ and taken possession of the leased
premises from the lessee. Here the conflict involved is the step taken by ‘D’ in issuance of notice under Act 1970 for
recovery of rent, but not for eviction of ‘C’. Further there are several irregularities on the part of ‘D’ i.e., exercise of
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powers of in the name of Estate Officer under Act 1970 contrary to the provisions of the Act 1970, that is to say no steps
were taken to declare the lessee as an un-authorised occupant and no notice was under Section 4 of Act 1970 and order
was passed under Section 5 of the Act. Out of all the irregularities, the greatest irregularity is that no Estate Officer was
appointed under Section 3 of the Act by a notification of the central Government as required under section 3 of the Act
1970 and as if it is only a delegation of power, the Estate officer’s duties were entrusted to an officer by the Head of the
organisation by means of an office order. All these irregularities have been brought out before the Arbitral Tribunal
comprising of three arbitrators. Without actually going into the basic conflict or dispute, if the Advocate intends to take
up the case on behalf of a party, he will only try to defend his party’s interests in deviation of the triple obligation and
professional duties as mentioned above. In that process even if some of the judgments (precedents) are not in favour of
his client, he is not bring it to the notice of the Judge, which is also an obligation of the confidence between judge and
opposing counsel that the later should furnish the judge with all information for and against either party.

24, Case between “E” and “F”

24.1. “E” entered into a contract for loan amount with “F” for purchase of mechanical equipment with a condition to repay
the loan amount in installments. After paying some installments, “E” failed to pay the installments due to the
mechanical breakdown of the equipment. Despite mechanical breakdown of the equipment it is an obligation of “E” to
repay the installments. However, the Conditions of contract is unilateral and there are gross violations of the Statutory
provisions while finalising the conditions of contract. For example, Statute says that on giving reasonable notice only
the mechanical equipment is to seized and sole away. But a condition has been inserted contrary to the statutory
provision. Under Law, a notice is required to be given claiming the due amount from “E” and on failure invoke the
arbitration clause. But in this case. Further, “F” has not issued any notice claiming the balance amount from “E” and on
failure to respond arbitration clause was not invoked. However, in this case, both claiming the amount due from “E” and
invocation of arbitration was done by means of a single letter which is contrary to the provisions of the Arbitration and
Conciliation Act 1996. In addition to that, the notice said to have been issued for invocation of the arbitration clause
was sent to a wrong address, which under law it cannot be said to be a valid service. Despite all the above irregularities,
“F” initiated action against “E” for recovering the money unauthorisedly and without any authority of law.

25. Case between “G” and “H”

25.1‘G’ entered into an agreement with ‘H’ for execution of the contract and in that process ‘H’ has to use some minor
minerals obtained from quarries. As per the Contract conditions whenever, minor minerals are obtained from a quarry,
the said contractor has to pay seigniorage fee to the Government and obtain a receipt in token of payment of that fee and
produce before ‘G’ to clear his bills. It is also a condition in the contract that if so such receipt is produced or mineral
revenue clearance certificate obtained from the authorities are not produced, ‘G’ can deduct the amount corresponding
to the minor mineral used in the contract. In this case as many as 5 minor minerals viz., building stones, gravel, ordinary
clay, sand, brick earth (for the purpose of this article only these minor minerals were referred) were used but no mineral
revenue clearance certificate was produced by ‘H’. As such, ‘G’ recovered the corresponding amount from the bills of
‘H’ towards seigniorage fee, for which ‘H’ raised a dispute and referred the matter for adjudication by an arbitrator.
Here in this case a person having legal background was appointed as arbitrator. Respective pleas were taken by both the
parties and in support of his claim ‘H’ examined a witness on his behalf to show that they have paid seigniorage fee to
the concerned authorities. The said witness deposed that seigniorage fee was paid in respect of only one minor mineral
but in respect of the other minor minerals. ‘G contested that neither mineral revenue clearance certificate was produced
nor the witness said that seigniorage fee was paid in respect of all the minor minerals, the recovery of the seigniorage fee
amount towards other minor minerals is in order. But the adjudicating authority by applying the deposition of the only
witness in respect of one minor mineral, to all other minor minerals, accepted the contention of ‘H’ and rejected the
contention of ‘G’.

26. In respect of the four examples given above, the following have not been observed:

26.1 In the first case:

26.1.1 From the view point of advocate: He has not properly considered the dispute between the parties and even if it is
taken into consideration, in order to support his client’s case, might have suppressed that same. He has failed to fulfill the
triple obligation as narrated above.

26.1.2 From the view point of the Adjudicator/Arbitrator: He has failed to consider the pleadings, witnesses testimony,
documentary evidence etc., in adjudicating the claims of the claimant and has not rendered ‘Justice’, thus he has failed to
comply with the constitutional obligation as mentioned above.

27.1 In the second case

27.1.1 From the view point of advocate: He has not properly considered the dispute between the parties and even if it is
taken into consideration, in order to support his client’s case, might have suppressed that same. He has failed to fulfill the
triple obligation as narrated above.
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27.1.2 From the view point of the Adjudicator/Arbitrator: He has failed to consider the pleadings, witnesses testimony,
documentary evidence etc., in adjudicating the claims of the claimant and has not rendered ‘Justice’, thus he has failed to
comply with the constitutional obligation as mentioned above.

28.1 In the third case

28.1.1 From the view point of advocate: He has not properly considered the dispute between the parties and even if it is
taken into consideration, in order to support his client’s case, might have suppressed that same. That is to say he has not
correctly understood the conflict viz., violation of provisions of the Central enactment. Thus he has considered a void
contract between the parties. He has failed to fulfill the triple obligation as narrated above.

28.1.2 From the view point of the Adjudicator/Arbitrator: He has failed to consider the pleadings, witness’s testimony,
documentary evidence etc., in adjudicating the claims of the claimant and has not rendered ‘Justice’, thus he has failed to
comply with the constitutional obligation as mentioned above.

29.1 In the fourth case

29.1.1  From the view point of advocate: He has not properly considered the dispute between the parties and even if it is
taken into consideration, in order to support his client’s case, might have suppressed that same. That is to say he has not
correctly understood the conflict viz., violation of provisions of the Central enactment. Thus he has considered a void
contract between the parties. He has failed to fulfill the triple obligation as narrated above.

29.1.2 From the view point of the Adjudicator/Arbitrator: He has failed to properly examine the jurisdictional aspect

for adjudicating claim in this case. He has, thus, failed to consider the pleadings, witness’s testimony, documentary evidence

etc., in adjudicating the claims of the claimant and has not rendered ‘Justice’, thus he has failed to comply with the

constitutional obligation as mentioned above.

30. In all the above 4 cases, the parties affected lost huge sums of money and some have utilized appellate provisions and
some have not for obvious reasons.

30.1 Triple obligations to be followed by the Advocates

_30.2 Had the concerned advocates properly understood the conflict and fulfilled the triple obligations cast on them and
other duties as narrated in this article, the parties will have a proper adjudication of claims resulting in reduction of
number of cases at the higher stages.

30.3 In view of the elaborate discussion of the subject, one question remains unanswered — viz., whether really truth is
being elicited in the proceedings and justice being rendered to the affected parties. From looking at the overall
situation, the answer is definitely in the negative i.e., a MYTH but not in reality, except in very rarest of rare cases.
When the matter will set at rest can only be decided by the participating advocates and adjudicators.

---000---
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Impact of Medical Mal-Practice in India
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Abstract: The patients who joined in Hospitals or approaches medical professionals for treatment are faced with many
problems and the said problems are identified as many as 25 in numbers as mentioned at page 3 of this article. Further
through this article the research scholar is trying to find out solutions to eradicate this menace in order to see that the
patients are given better treatment and restrict the medical professionals from swindling money from the patients. To cite for
e.g., prescribing a particular item for replacement from a specified manufacturer so that there would be a trade of between
the medical professional and the manufacturer.
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. Introduction

1.1 Medical Law is undergoing a massive change. Significantly our attitude towards our health, health services, and the
medical professions is changing. There was time when doctors were given a ‘GODLIKE’ status and were held in the
highest esteem; and patients were intended to be, well patient; passive and submissive. But this has changed and Doctors
are no longer regarded as infallible and beyond questioning. Doctors especially general practitioners, regard their job as
working with patients to find out what is the best treatment for them. The doctor-patient relationship, has, according to
some, become closer to that of consumer and supplier. (1)

1.2 The doctor is not regarded as similar to ‘family friend’. The relationship has become more formal and structured.
Another change is that the hierarchy amongst medical professional is being challenged with nursing profession carrying
out an increased range of tasks. Patient has ready access to health care information, via the internet especially. | have
gathered information that many patients are checking up what the doctor says with information available on internet, all
of these changes, have as we shall see, and had a significant impact on legal and ethical approaches to medicine.

Medical Law

1.3 Medical law is essentially concerned with the relationship between health care professional and patients. The medical
law is made up on bits from a large number of Kearns, O, Mathuna, and Scott (2009) for a discussion of the ethical
issues raised by such self diagnostic kits (Jonathan Herring — medical law and ethics 3rd edition at page (1)

Different branches of law: criminal law, human rights law, tort law, property law, family law, and public law. One
commentator has suggested a medical lawyer needs to be a ‘Jacqui of all trades’. (2)

1.4 The relationship between law and medicine is interesting. In the past it was characterized as one of mutual difference.
Medical decisions were regarded as clinical matters best reached by the experts and nay one seeking to challenge a
doctor’s decision in the Court faced an uphill struggle. However, more recently the relationship has changed. Courts it
seems are a little more willing to accept challenge to a decision of a doctor.

1.5 The law sets down minimally acceptable standards, while ethical approaches may include deciding what would be the
real way for a person to behave. Similarly something may give rise to a legal sanction but not be unethical. Medical
ethics mean the application of ethical reasoning to medical decision making.

Il. What is health care?
2.1 Health care in the world is one of the important aspects, and while doctors don’t like to admit it, this is in large part due
to the scrutiny placed upon the medical field by medical malpractice lawyers pursuing medical malpractice legal claims
against doctors, dentists, chiropractors and hospitals.

I11.  What is medical malpractice?

3.1 Medical malpractice is a wanton and intentional negligence committed by a professional health care provider, such as a
doctor, nurse, dentist, technician, hospital worker or hospital, whose treatment of a patient departs from a standard of
care met by those with similar training and experience, resulting in harm to a patient. (2)

(2) Sheldon and Thomson 1998:5 (Jonathan Herring — medical law and ethics 3rd edition at page (2)

3.2 Medical malpractice is a wanton and intentional treatment by any type of health care professional which does not meet
the standard level of care and results in harm to the patient. This includes failing to take a necessary action or taking an
inappropriate action. In order to qualify as malpractice three elements must be present

3.1.1  There must have been a professional relationship between you and the health care provider
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3.1.2  The health care provider must have acted beneath the standard level of care that any other health care provider
would have used in the same situation
3.1.3  This substandard care must have harmed you in some way.

3.3 The law of medical malpractice is an outgrowth of the general body of negligence law. It is the law applicable against
medical professionals (doctors, nurses, nurse practitioners, dentists, hospitals, physical therapists, pharmacists, physician
assistants, plastic surgeons, psychiatrists, etc.) alleging acts, intentionally and wantonly, in the performance of medical
services to their patients. In medical malpractice law the fictional “reasonably prudent health care provider” standard has
been created. In both instances the terminology of the attorneys revolves around the issue of whether the doctor, hospital
or other health care provider was “negligent.” In medical malpractice cases the plaintiff’s medical malpractice lawyer
must establish through expert testimony the standard of care required of doctors or other health care providers in the
field of the defendant and that the defendant peached or failed to adhere to that standard of care, intentionally and
wantonly, thereby causing the plaintiff’s injury.

IV. What are some common types of medical malpractice?

4.1 Medical malpractice occurs where a medical practitioner acts in a negligent manner, intentionally and wantonly,
when treating a medical condition. Malpractice can occur from an action taken by the medical practitioner, or by the
failure to take a medically appropriate action. Details of some of the examples of medical malpractice are given
below.

(i) Intentional or wanton failure to diagnose or misdiagnosis of a disease or medical condition; (ii) Intentional or wanton

failure to provide appropriate treatment for a medical condition; (iii) Wanton and intentional unreasonable delay in treating a

diagnosed medical condition; (iv) Intentional or wantonly continuing treatment though not strictly necessary; (v) Intentional

or wanton admitting patients for one disease, however, treating them for different disease; (vi) Though not actually
necessary in respect of pregnant woman by treating her prior to the delivery and to create a situation, intentional or wantonly,
by putting fear, to have an operation instead of normal delivery and in those circumstances there is no choice to the patient or
to her attendant; (vii) While undertaking operation to a patient on one organ, taking out other important organs from the

body and selling them for making money; (viii) Treatment by non-professionals with fake professional documents; and (ix)

Wanton and intentional prescription of costly drug and administer it on the first occasion and administering the drug with the

same name but with low cost and charge at the higher rate through out; (x) Anesthesia malpractice; (xi) Birth injury and

defects; (xii) Breast implant malpractice; (xiii) Cosmetic surgery mistakes; (xiv) Dental errors; (xv) Prescription drug

malpractice; (xvi) Psychiatric malpractice; (xvii) Surgical errors; (xviii) Unnecessary surgery; (xix) Wrongful death; (xx)

Wrong diagnosis and misdiagnosis; (xxi) Prescribing unnecessary clinical tests; (xxii) directing the patient to go and

purchase medicines from a specific pharmacist (Medical shop); (xxiii) directing the patient to go to a particular clinical

laboratory for clinical tests; (xxiv) Intentional, fraudulent and wanton dealing of cases where the patient is covered by
insurance; and (xxv) accepting trade offers from manufacturers of orthopedic instruments (body implants) which may be
used in surgical operations’.

V.  Who can be held responsible for medical malpractice?

Any type of health care professional can be held responsible for medical malpractice. So can the facilities and
companies that they work for. There can be multiple responsible parties in one malpractice lawsuit. Responsible parties may
include: (a) Doctors; (b) Surgeons; (c) Emergency room staff; (d) Nurses; (e) Anesthesiologists; (f) Dentists; (g)
Psychiatrists; (h) Hospitals; (i) Nursing homes; (j) Government institutions; and (k) Pharmaceutical companies.

5.1 Elements of the medical mal-practice

5.1.1  Four elements of the tortious act must be established for a successful medical malpractice claim. They are

(i) A duty was owed: a legal duty exists whenever a hospital or health care provider undertakes care or treatment of a
patient.

(ii) A duty was breached: the provider failed to conform to the relevant standard of care. The standard of care is proved by
expert testimony or by obvious errors (the doctrine of res ipsa loquitur or the thing speaks for itself).

(iii) The breach caused an injury: The breach of duty was a proximate cause of the injury.

(iv) Damages: Without damages (losses which may be pecuniary or emotional), there is no basis for a claim, regardless of
whether the medical provider was negligent. Likewise, damages can occur without negligence, for example, when
someone dies from a fatal disease.

5.2 How Medical Negligence becomes Medical malpractice

5.2.1In short, medical negligence becomes medical malpractice when the doctor’s intentional and wanton negligent
treatment causes undue injury to her patient. This one sentence implies two additional legal concepts required for a
medical malpractice case viz., injury and Causation. Medical malpractice is the failure of a medical professional to meet
the standard of good medical practice in the field in which the medical professional practices. Medical malpractice
occurs when a healthcare provider - doctor, hospital, HMO, nurse, other individual or entity licensed to provide medical
care or treatment - does something that competent doctors would not have done, or fails to do what a competent doctor
would have done, resulting in personal injury or wrongful death. Medical malpractice law is complex and, therefore, it is
important to engage an experienced malpractice lawyer or attorney who understands the complex issues that apply.
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Medical malpractice claims involve analysis of medical records and all tests and studies such as MRI, CAT scan,
pathology studies, etc. to determine the viability of the claim. If one or a loved one has been a victim of medical
malpractice, that person should act promptly to preserve your rights.

5.2.2  Relevant provisions available under Indian Penal Code to deal with certain Acts as offences.

5.2.3 Indian Penal Code 1860 was enacted as Act 45 of 1860 dealing with offenses which are punishable under the act.

The said code consists of 511 sections out of which some of the sections specifically deal with health and injury.

5.2.4  In Chapter Il containing general explanations which deal with the term ‘offense’, ‘death’, and ‘good faith’, the
relevant Sections are: Sections 40, 44, 46, and 52. In Chapter IV which deals with general exceptions, the relevant
Sections are: Sections 80, 81, 87, 89, 90, 92, and 93. In Chapter XIV which deals with offenses affecting the public
health, safety, convenience, decency and morals, the relevant Sections are: Sections 269 and 284. In Chapter XVI which
deals with offenses affecting the human body, the relevant Sections are: 304 A, 312, 314, 315, 319, 328, 337, and 338.

5.25 In addition to Indian Penal Code, there is another enactment entitled ‘Consumer Protections Act of 1986’ which
controls medical mal-practice. It may be pointed out that the Consumer Protection Act 1986 was enacted by the
Parliament of India to safeguard consumer interest, in compliance with the United Nations guidelines adopted on 9-4-
1985. Consumer Courts were established for the settlement of consumers’ disputes and related matters. The Act protects
not only the interests of consumer when he purchases goods and services for daily use, but also protects his interests
when he goes for treatment to a medical professional. Many medical associations lodged their protests against the
application of the Act 1986 to the doctors on the ground that the relationship between a doctor and a patient is not that of
a buyer and seller. However this contention was not accepted. In the initial period after the enactment of the Act, there
was a lot of confusion in the judiciary as well as medical fraternity regarding the application of the Act to this
profession. All the confusions regarding the scope of the Act of 1986 to adjudicate the claims against the medical
profession were cleared by the Hon’ble Supreme Court in the landmark judgment in the case of Indian Medical
Association —vs- V.P. Shantha. (3) With regard to the provisions of the Consumer Protection Act 1986 some relevant
sections are necessary. They are the terms ‘complainant’; ‘complaint’; ‘consumer’; ‘deficiency’; and ‘service’.
DEFINITIONS under Act 1986

5.3. Complainant means
5.3.1 Anyallegation, in writing made by a complaint that the service hired or availed of or agreed to be hired or availed
of by him suffer from deficiency in any respect.
Consumer means
5.4 Any "person" who hires or ails of nay services for a consideration which has been paid or promised or partly paid and
partly promised any include any beneficiary of such services for consideration paid or promised, or partly paid and
partly promised, or under any system of deferred payment, when such services are availed of with the approval of the
first mentioned person.
VI. Consideration
5.4.1 Consideration means fees/payment. Fees may have been fully paid in cash or cheques, or undertaking that it  will
be paid, which is accepted by the doctor/hospital. The fees may have been given partly (as advance) with the
understanding that the remaining bill will be paid subsequently. The payment may

(3) (1995) 6 SCC 651.

Be done by the patient himself or by someone else for the patient, e.g. father for his child, husband for wife, any
person for someone.

5.4.2 A person who receives medical treatment in Government or Charitable Hospital, which provides treatment to one
and all free of cost, is not a consumer under the Act. A person who receives treatment in a Government or charitable
hospital which provides treatment free of cost to some and on consideration to some would be a consumer, even if
he has not paid any fees. In case of death of patient who is a consumer, legal heirs (representatives), of the
decreased will be considered as "consumer". If the payment has been made by any person who is not a legal heir of
the deceased he too will considered as ‘consumer’. The three words used above (deficiency, person, service)
explained under this act are as follows Deficiency means

5.4.3  Any fault, imperfection, short coming or inadequacy in the quality, nature and manner of performance which is
required to be maintained by or under any law for the time being in force or has been undertaken to be performed b
y a person in pursuance of a contract or otherwise in relation to nay service.

5.4.4  Person include

1. A firm whether registered or not;

2. A Hindu undivided family;

3. A co-operative society;

4. Every other association of persons whether registered under the Societies Registration Act, 1860, or not.

Service means

5. Service of any description which is made available to potential users and includes the provision of facilities in
connection with banking, financing, insurance, transport, processing, supply of electrical or other energy, board or
lodging or both, housing construction, entertainment, amusement or the purveying of news or other information but does
not include the rendering of nay service free of charge or under a contract of personal services.
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On the meaning of the word "service” in relation to medical profession, the Supreme Court in Indian Medical
Association’s case (supra) came to the following conclusions

Service rendered to a patient by a medical practitioner (except) where the doctor rendered service free of charge to every
patient or under a contract of personal service), by way consultation, diagnosis and treatment, both medicinal and
surgical, would fall within the ambit of 'service’ as defined in section 2(1) (o) of the Act.

The expression 'contract of personal service' in section 2(1) (o) of the Act cannot be confined to contracts for
employment of domestic servants only and the said expression would include the employment of a medical officer for
the purpose of rendering medical service to the employer. The service rendered by a medical officer to his employer
under the contract of employment would be outside the purview of 'service' as defined in section 2(1) (o) of the Act.
Service render at a Government hospital/health centre/dispensary or at non-government hospital/nursing home where no
charge whatsoever is made from any person availing the service and all patients (rich and poor) are given free service- is
outside the purview of the expression "service" as defined in section 2(1) (o) of the Act. The payment of a token amount
for registration purpose only at the hospital/nursing home would not alter the position.

Service rendered at a non-government hospital/nursing home where charges are required to be paid by the person
availing such services falls within the purview of the expression 'service' as defined in section 2(1) (o) of the Act.
Service rendered at Government hospital/Health centre/ Dispensary or at a \n non-government Nursing home where
charges are required to be paid by persons who are in a position to pay and persons who cannot afford to pay are
rendered service free of charge would fall within the ambit of the expression 'service' as defined in section 2(1) (o) of the
Act irrespective of the fact that the service is rendered free of charge to persons who are not in a position to pay for such
services. Free service, by such doctors and hospitals would also be 'service' and the recipient a 'consumer' under the Act.
Service rendered by a medical or hospital/nursing home cannot be regarded as service rendered free of charge, if the
persons availing the service has taken an insurance policy for medical care where under the policy charges for
consultation diagnosis and medical treatment are borne by the insurance company and such service would fall within the
ambit of 'service' as defined in section 2(1) (o) of the Act.

Similarly, where as a part of the conditions of service, the employer bears the expenses of medical treatment of an
employee and his family member dependent on him, the service rendered to such an employee and his family members
by a medical practitioner or a hospital/nursing home would not be free of charge and would constitute 'service' under
section 2(1) (o) of the Act.

In addition to the aforementioned provisions of Statutes, there are some more statutes which are required to be applied in
respect of the cases under medical mal-practice, which are given below for ready reference.

‘Code of ethics formulated by state medical councils; (ii) The Employees’ Compensation Act 1923; (iii) The Maternity
Benefit Act,1961; (iv) The Personal Injuries (Compensation Insurance) Act, 1963; (v) The Indian Medicine Central
Council Act, 1970; (vi) The Medical Termination of Pregnancy Act 1971; (vii) The Mental Health Act, 1987; (viii) The
Transplantation of Human Organs Act, 1994; (ix) The Pre-conception and Prenatal Diagnostic Techniques (Prohibition
of Sex Selection) Act 1994; (x) The Persons with Disabilities (Equal Opportunities, Protection of Rights and Full
Participation) Act 1995; (xi) The Dentists (Code of Ethics) Regulations 1976; (xii) The Indian Medical Council
(Professional Conduct, Eetiquette and Ethics) Regulations, 2002; (xiii) The Pharmacy Act 1948; (xiv) The Indian
Nursing Council Act 1947; (xv) The Homoeopathy Central Council Act 1973.”

Contextual frame work

5.5.1 The Indian system of medicine has a long history. It has received worldwide recognition especially in the area of

5.6

Herbal, Unani, and Ayurvedic systems. Besides Kautilya’s Arthasastra, there are a series of ancient authoritative
publications, which give a glimpse of the ancient system of medicine. The accountability of the physicians may be
traced from the work of Kautilya wherein it is stated that.

Health Care at the International Level

5.6.1 The quality of health services and medical negligence has been a matter of great concern at the international level.

The General Assembly of the United Nations, has adopted various resolutions to safeguard the interest of patients
Avrticle 25 of the Universal Declaration of Human Rights states that

5.6.2  ‘Every one has the right to a standard of living adequate for the health and well-being of himself and his family,

including food, clothing, housing and medical care, and necessary social services, and the right to security in the
event of unemployment, sickness, disability, widowhood, old age or other lack of livelihood in circumstances
beyond his control’.

5.6.3  Article 12 of the International Covenant on Economic, Social, and Cultural Rights 1966, inter alia, states that: ‘The

State parties to the present convention recognize the right of everyone to the enjoyment of the highest attainable
standard of physical and mental health’.

5.6.4  The aforesaid rights of 1966, the un declaration on elimination of all forms of discrimination against women 1967,

the convention on the elimination of all forms of discrimination against women 1979 and the convention of the
rights of the child provide, inter alia, for the protection of health care rights of persons including women, children
and other disadvantaged sections of society. (4)

5.6.5 The world health organization, has also played a pioneering role for the last fifty years, in guiding health policy

development, and action a the global and national levels, with an overall objective of ensuring and attaining the
highest standards of health care to all the people around the world.
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5.6.6  The preamble to the World Health Organization Constitution.

5.6.7  The World health Organization’s Constitution came into force in 1948. Inter alia, provides

» The enjoyment of the highest standards of health is one of the fundamental rights of every human being without
distinction of race, religion, political belief, economic and social condition.

The health of all peoples is fundamental to the attainment of peace and security and is dependent upon the fullest co-
operation of individuals and states.

The achievement of any state in the promotion and protection of health is of value to all.

Unequal development in different countries in the promotion of health and control of disease, especially communicable
disease, is a common danger.

Healthy development of the child is of basic importance; the ability to live harmoniously in a totally changing
environment is essential to such development.

The extension to all people of the benefits of medical, psychological and related knowledge is essential to the fullest
attainment of health.

YV ¥V VYV VY

4 Legal framework for Health Care in India — LexisNexis — Butterworth’s 2002 edition.
» Informed opinion and active co-operation on the part of the public are of the utmost importance in the improvement of
the health of the people.

5.6.8  Governments have a responsibility for the health of their people, which can be fulfilled only by the provision of
adequate health and social measures. (5)

5.6.9  The World Health Organization Constitution delineates several functions, which directly and indirectly require the
application of legal principals, such as

» toact as the directing and coordinating authority on international health work;

» to propose ‘Conventions, Agreements and Regulations’, make recommendations with respect to international health
matters, and to perform such duties as may be assigned thereby to the Organization and are consistent with its objective ;
and

> to develop, establish and promote international standards with respect to food, biological, pharmaceutical and consumer
products.

» Apart from the above, a number of international agencies have lent support to public participation in health care. To this
end, the World Health Organization Alma Ata Declaration, clearly states that:
The people have the right and duty to participate individually and collectively in the planning and implementation
of their health care’. (6)

5.6.10 Legal frame work for health care in India

In India, the right to health care means that the meaning of health as used in these provisions of the Constitution are
defined in the Oxford Dictionary that soundness of body or mind, that condition in which its functions are duly and
(5) The World Health Organization’s Constitution (came into force in 1948)

(6) Alma Ata Declaration adopted in 1978.

Efficiently discharged. Statutory laws including the Indian Penal Code 1860 and others also ensure the right to be
protected against medical negligence and protection has been recognised since early times. India is a founder member of the
United Nations, and has ratified various International Conventions promising to secure health care rights of individuals in
society. In this context, art 51 of?

5.6.11 The Constitution of India provides for promotion of international peace and security. Article 51 states that, the State
shall endeavour to: (a) promote international peace and security; (b) maintain just and honourable relations between
nations, (c) foster respect for international law and treaty obligations in the dealing of organized people with one
another; and (d) encourage settlement of international disputes by arbitration. The preamble to the Constitution of India,
which strives to provide for a welfare state with socialistic patterns of society, guarantees the right to life and personal
liberty. It states that:

5.6.12 ‘No one shall be deprived of his right to life and personal liberty except according to procedure established by law’.
(7)

5.6.13 Thought it does not expressly contain the right to health, it has now been well settled through a series of cases that
this includes the right to health Further, Articles 38, 48, 43, and 47 of the Constitution also provide for the promotion of
health of individuals in society.

5.6.14 Complaints of medical negligence have been made in the past of late, such complaints have assumed a wider
dimension as the incidents have increased due to the opening of thousands of nursing homes charitable hospitals, central
government health services dispensaries, and employee state insurance hospitals etc. Though the Parliament has enacted
the Indian Medical Council Act in 1956 and other corresponding legislation governing various branches of medicine
such as

(7 Avrticle 21 of the Constitution of India

the Indian System of Medicine, Dentists, Homoeopaths etc, they only provided for the registration and regulation of
the conduct of doctors, hospitals and nursing homes, and have failed to protect the interests of persons who lave suffered on
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account of negligence or deficiency on the part of medical professionals. Very few states such as Andhra Pradesh,
Karnataka, Meghalaya and recently Delhi have enacted state legislations providing for constitution of state Medical Council.

5.6.15 This field left untouched by the Medical Council Acts is covered by the law of tort in general, and now by the
Consumer Protection Act 1986. It is worthwhile to remember that the existence on the state book of the Indian Medical
Council Act has not stood in the way of such grievances being agitated before the ordinary civil Courts, by the institution of
civil suits claiming damages for negligence as against the concerned hospital or medical doctors. Before the enactment of the
Consumer Protection Act 1986, the field of medical negligence was governed only by the law of tort. The base for a liability
rested o the concept of negligence. It is not and cannot possibly be the province of this judgment, to enter the tangled thicket
of the scope of negligence in tort jurisprudence. It is a field too large to be traversed. It would suffice to point out that prior
to the entry of consumer jurisdiction in this field, medical accountability rested primarily on the concept of negligence as
understood in the law of torts. That a precise legal definition of negligence is perhaps not possible, and would remain a
somewhat slippery would. However, the classic attempted judicial definitions of negligence may be noticed from the
authoritative treatise as under:

5.6.16 ‘It is negligence in the objective sense that is referred to in the well-known definition of Alderson B, Negligence is
the omission to do something which a reasonable man, guided upon those considerations which ordinarily regulate the
conduct of human affairs, would do, or doing something which a prudent and reasonable man would not do. So also Lord
Wright said in strict legal analysis, negligence means more that heedless or careless conduct, whether in omission or
commission; it properly connotes the complex concept of duty, breach and damage thereby suffered by the person to whom
the duty was owing’. (8) In India it is well settled that the general principle of law of tort is equally relevant and applicable
within our country. The development of the Law of Torts is in the line and closely similar, if not identical with its parental
concept. (9)

5.8 Accepted Health/Medical Standard of Care

5.8.1 The accepted medical standard of care can be thought of as the sum of medical knowledge that has been
accumulated over hundreds of years of medical and scientific study and discovery, and how that knowledge has become the
tools with which doctors can treat patients and make them well when ill or injured. Analogous to the rules to which a driver
must adhere when operating a car on public roads, the medical standard of care provides a sort of playbook, which outlines
rules for treating patients under different circumstances, and a medical professional is required to adhere to this playbook to
ensure the safety of his or her patients.

5.8.2  Duty of a doctor when an injured person approaches him and Legal protection to doctors treating injured persons,
and No legal bar on doctors from attending to the injured persons:

5.8.3  Whenever a man of the medical profession is approached by an injured person, and if he finds that whatever

assistance he could give is not really sufficient to save the life of the person, but some better assistance is necessary, it is the

duty of the man in the medical profession so approached to render all the help which he could, and also see that the person

reaches the proper expert as early as possible.

» A doctor does not contravene the law of the land by proceeding to treat an injured victim on his appearance before him,
either by himself or

(8) Treatise of Salmond on the Law of Torts 19" Edn.
9) Dr. Ravinder Gupta & ors —vs- Ganga Devi & ors 1993 (3)CPR 259.

With others. Zonal regulations and classifications cannot operate as fetters in the discharge of the obligation, even if
the victim is sent elsewhere under local rules, and regardless of the involvement of police. The 1985 decision of the Standing
Committee on Forensic Medicine is the effective guideline.

» There is no legal impediment for a medical professional, when he is called upon or requested to attend to an injured
person needing his medical assistance immediately. The effort to save the person should be the top priority, not only of
the medical professional, but even of the police or any other citizen who happens to be connected with the matter, or
who happens to notice such an incident or a situation (10)

5.9 Definition of ‘Professional’

5.9.1  The occupations that are regarded as professional have four characteristics, viz. (a) the nature of the work which is
skilled and specialized and a substantial part is mental rather than manual; (b) commitment to moral principles which go
beyond the general duty of honesty, and a wider duty to community which may transcend the duty to a particular client or
patient; (c) professional association which regulates admission and seeks to uphold the standards of the profession, through
professional codes on matters of conduct and ethics; and (d) high status in the community. (11)

5.9.2 The Supreme Court ruled that a charge of professional medical malpractice/negligence against a medical man was
serious. It stood on a different footing to a charge of negligence against the driver of a motor car. The consequences were far
more serious. It affected his professional status and reputation. The burden of proof was correspondingly greater. As the
charge was
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(10) Pt Parmanand Katara v. Union of India & ors AIR 1989 SC 2039.
(11) Rupert M Jackson and John L. Powell. (Legal Framework for Health Care in India — LexisNexis — Butterworths
2002 edition page 35).

So grave, so should the proof be clear. With the best will in the world, things sometimes go amiss in surgical
operations or medical treatment. A doctor was not to be held negligent simply because something went wrong. He was not
liable for mischance or misadventure; or for an error of judgment. He was not liable for taking one choice out of two or for
favoring one school rather than another. He was only liable when he fell below the standard of a reasonably competent
practitioner in his field, so much so that his conduct might be deserving of censure or be inexcusable.

5.10.  Concept of Duty to Take Care.

5.10.1 The Supreme Court ruled that a person who is not qualified to practice allopathy was a quack or pretender to the
medical knowledge and skill, or a charlatan. He is liable to be prosecuted under sub-section (3) of Section 15 the Medical
Councils Act 1956 and is be prosecuted under sub-section (3) of Section 15 the Medical Councils Act 1956 and is guilty of
negligence.

5.10.2 The Court further ruled that professional men should possess a certain minimum degree of competence and that
they should exercise reasonable care in the discharge of their duties. In general, a professional man owes to his client a duty,
to exercise reasonable care in giving advice or performing services. Immunity from suit has been enjoyed by certain
professions on the grounds of public interest. The trend now is the narrowing of such immunity. Medical practitioners do not
enjoy any immunity and they can be sued in contract/Consumer Protection Act and also under the provisions of Indian Penal
Code on the ground that they have failed to exercise reasonable skill and care. Thus medical practitioners, though belonging
to the medical profession, are not immune from a claim for damages on the ground of medical malpractice/negligence.

511 Standard of Care; Location Factor.

5.11.1 Treatment differs from doctor to doctor. The Supreme Court pointed out that the skill of medical practitioner varies
from doctor to doctor. The very nature of the profession is such that there may be more than one course of treatment, which
may be advisable for treating a patient. Courts would indeed be slow in attributing negligence on the part of a doctor if he
has performed his duties to the best of his ability, and with due care and caution. Medical opinion may differ with regard to
the course of action to be taken by a doctor treating a patient, but as long as a doctor acts in a manner which is acceptable to
the medical profession, and the Court finds that he has attended on the patient with due care, skill and diligence, and if the
patient still does not survive or suffers a permanent ailment, it would be difficult to hold the doctor guilty of negligence. (12)

5.12 Liability of a doctor for not advising the patient to approach a better hospital:

5.12.1 The operation theatre was under repair. There were no facilities for oxygen and blood transfusions, there was no
anesthetist, and some life saving drugs were not available. Pipettes for testing blood were broken, the saline apparatus was
not in order, and there were only two staff nurses for a 28-beded hospital. In these circumstances the Supreme Court ruled
that the doctor should not have undertaken such a major operation in a hospital, which was lacking basic facilities. He should
have advised plaintiff no 1, after he found that an operation was required, to take his wife to Rewa Medical College, which
was not far off, which had all the facilities including specialists. The doctor, therefore, failed in his duty of care in
undertaking the operation without taking necessary precautions. (13)

5.13 Difference in standard of care of doctors attached with companies/ factories from those of general doctors:
(12) Achutrao H Khodwa v state of Maharashtra AIR 1996 SC 2383.
(13) Ram Bihari Lal v JH Shrivastava AIR 1985 MP 150.

5.13.1 The Supreme Court ruled that the duty cast on the company’s doctor in respect to the company’s employees is not
any higher or lower than the duty of an average doctor towards his patient. (14)

5.14 Duty to Take Reasonable Care in Accident Cases

5.14.1 The Supreme Court, ruled that every doctor whether at a government hospital or otherwise has the professional
obligation to extend his services with due expertise for protecting life. No law or State action can intervene to avoid/delay
the discharge of the paramount obligation cast upon members of the medical profession. The obligation being total, absolute
and paramount, laws of procedure whether in statutes or otherwise which would interfere with the discharge of this
obligation cannot be sustained, and must therefore, given way. (15)

5.15.  Role of Consent in Fixing Liability.
Oral consent admissibility:
5.15.  The State Consumer Redressal Commission, Chennai, ruled that in all cases where a treatment consists of certain

dangerous instruments, it is the duty of the medical authority to taken the consent of the patient, preferably in
writing.

5.16 Medical Malpractice
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5.16.1 The law of medical malpractice is an outgrowth of the general body of negligence law. It is the law applicable
against medical professionals (doctors, nurses, nurse practitioners, dentists, hospitals, physical therapists, pharmacists,
physician assistants, plastic surgeons, psychiatrists, etc.) alleging acts, intentionally and wantonly, in the performance of
medical services to their patients. At common law, the duty of due care by medical professionals was deemed to have arisen
out of the contractual obligations which are created when a

(14) Philips India Ltd, v Kunju Punnu & anr AIR 1975 Bom 306.
(15) Pt Parmanand Katara v Union of India & ors, AIR 1989 SC 2039.

Patient contracts with a health care provider to perform health care services. Even though some jurisdictions still
retain common law contractual concepts in dealing with medical malpractice suits, medical malpractice is now generally
considered by most attorneys, judges and legal scholars to be an independent action in tort, rather than in contract.

5.16.2 In the same sense that the ordinary body of negligence law defines negligence as the doing or the failure to do
something that a person of ordinary prudence would or would not do under the same or similar circumstances, the law of
medical malpractice defines wanton and intentional negligent medical conduct as the doing or the failure to do something
that a reasonably prudent doctor or other health care professional in that field would or would not do under the same or
similar circumstances. In negligence law the fictional “reasonable man” standard has been created to evaluate the conduct of
the defendant alleged to have been negligent. In medical malpractice law the fictional “reasonably prudent health care
provider” standard has been created. In both instances the terminology of the attorneys revolves around the issue of whether
the doctor, hospital or other health care provider was “negligent.” Some attorneys note that the “reasonable man” standard is
objective, in the sense that it is a standard applicable to all human beings, whereas the “reasonably prudent health care
provider” is more subjective, in that it allows the medical profession to define the standard by which its conduct will be
judged. It is to point out that that standard may fluctuate over periods of time as short as months, depending on available
technology. Other attorneys respond that the law holds even medical professionals to certain minimum requirements of care,
and evidence presented in a medical malpractice that few people in a given medical field exercise caution in an area where
caution should be exercised would not preclude a finding in the same law suit that a doctor, chiropractor or other health care
provider was negligent. In medical malpractice cases the plaintiff’s medical malpractice lawyer must establish through
expert testimony the standard of care required of doctors or other health care providers in the field of the defendant and that
the defendant peached or failed to adhere to that standard of care, intentionally and wantonly, thereby causing the plaintiff’s
injury. A negative result in medical treatment in and of itself does not mean that the doctor, hospital or other health care
provider committed malpractice. Medical treatment carries with it no guarantee of a successful outcome. In many medical
procedures there are risks which cannot be avoided even if the doctor exercises the greatest caution. These are called
unavoidable risks. On the other hand, risks which are unavoidable even when the greatest care has been exercised, may in a
particular case, be shown by an attorney to have resulted from lack of due care by the doctor or other health care
professional.

5.16.3 Medical malpractice is committed by a professional health-care provider —a doctor, a nurse, a dentist, a technician,
a hospital, or a nursing facility—, intentionally and wantonly, whose performance of duties wantonly departs from a standard
of practice of those with similar training and experience, resulting in harm to a patient, and gain to the professional in any
manner. Most medical malpractice actions are filed against doctors who have failed to use reasonable care to treat a patient.
Though million-dollar verdicts make headlines, in fact the big juries award hear about are few and far between. Medical
malpractice is the wanton and intentional failure of medical professionals to provide adequate treatment to patients resulting
in a personal injury or substantial loss of income.

5.16.4 It is a professional act or omission by a health care provider in which care provided deviates from accepted
standards of practice in the medical community and causes injury or death to the patient, with most cases involving medical
error. Standards and regulations for medical malpractice vary by country and jurisdiction within countries. Medical
professionals may obtain professional liability insurances to offset the risk and costs of lawsuits based on medical
malpractice. A doctor would be liable for (depending on the circumstances) such things as prescribing experimental drugs
and performing cosmetic surgery.

5.17 Elements of the medical mal-practice

5.17.1 Four elements of the tortious act must be established for a successful medical malpractice claim. They are:

» A duty was owed: a legal duty exists whenever a hospital or health care provider undertakes care or treatment of a
patient.

» A duty was breached: the provider failed to conform to the relevant standard of care. The standard of care is proved by
expert testimony or by obvious errors (the doctrine of res ipsa loquitur or the thing speaks for itself).

» The breach caused an injury: The breach of duty was a proximate cause of the injury.

» Damages: Without damages (losses which may be pecuniary or emotional), there is no basis for a claim, regardless of
whether the medical provider was negligent. Likewise, damages can occur without negligence, for example, when
someone dies from a fatal disease.
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5.18 How Medical Negligence becomes Medical malpractice
5.18.1 In short, medical negligence becomes medical malpractice when the doctors intentional and wanton negligent

treatment causes undue injury to her patient. This one sentence implies two additional legal concepts required for a medical
malpractice case viz., injury and Causation.

5.18.2 Medical malpractice is the failure of a medical professional to meet the standard of good medical practice in the
field in which the medical professional practices. Medical malpractice occurs when a healthcare provider - doctor, hospital,
HMO, nurse, other individual or entity licensed to provide medical care or treatment - does something that competent
doctors would not have done, or fails to do what a competent doctor would have done, resulting in personal injury or
wrongful death. Medical malpractice law is complex and, therefore, it is important to engage an experienced malpractice
lawyer or attorney who understands the complex issues that apply. Medical malpractice claims involve analysis of medical
records and all tests and studies such as MRI, CAT scan, pathology studies, etc. to determine the viability of the claim. If one
or a loved one has been a victim of medical malpractice, that person should act promptly to preserve your rights.

5.18.3 Quality medical care should be a guaranteed outcome when a person consult a physician or undergo surgery or
other hospitalizations, and the claim of medical malpractice is a grave accusation. To be considered medical malpractice, you

must first consider two criteria

» Did the doctor practice medicine in a way that his or her peers would not have done or would not have considered the

correct “standard of care?”

» Did the patient suffer an outcome that left him/her with an injury that is lasting or at least substantial enough to pursue a

claim?

» Contrary to popular media, abuse does sometimes occur in the field of medicine, but it is not always possible to take it
to Court. Attorneys must work within what is called the “rules of evidence.” Not everything that happens is necessarily

admissible in a Court of law.

5.18.4 A person may have been injured by a doctor, a nurse, or some other practitioner in what is normally the “helping”

profession.

5.19.

Distinction between medical negligence and medical malpractice.

Medical negligence

Medical Malpractice

1. Medical negligence means that you failed to do something
that you should have done.

1. Medical malpractice means that you DID something
wrong that you should have known was wrong.

2. Medical negligence is when you failed to do something
that you should have done. Say, if a doctor should have
treated or diagnosed a patient but failed to do so which led to
a permanent disability of a patient. So, medical negligence
occurs when you do something that is below the standard of
care you are responsible to provide. Common complaints
about doctors who commit medical negligence include but
are not limited to the following: (i) failure to revise an initial
diagnosis; (ii) failure to explain medical treatment and warn
the patient of the risks of this treatment; (iii) failure to
remove a surgical instrument from the patient's body
following an operation; (iv) failure to attend or treat a
patient; (v) incompetence; (vi) failure to refer a patient to
another doctor who is a specialist in the relevant disease or
injury; (vii) failure to advise on the options for medical
treatment; (viii) failure to arrange a follow-up session or
further tests for the patient; and (ix) wrongful diagnosis.

2. Medical malpractice means that you DID something
wrong that you should have known was wrong. This is if
you did something that is beyond your job description. Say,
for example, if a nurse prescribes medicine in which it is
the duty of a doctor to prescribe medicine and not of the
nurse. Another example is when a Certified Nursing
Accountant (CNA) administers an intravenous drug.

3. Medical negligence occurs when a physician, hospital,
pharmacist, or any other health care professional fails to
perform the expected duties of their respective jobs. Once a
medical professional or medical facility has agreed to treat a
patient, there is already the duty to treat such patient with
reasonable skill, prudence, and customary care based on a
standard of medical care. The standard of medical care is
defined by Webster’s Medical Dictionary as the manner a
reputable medical provider with the same qualifications
would manage a patient’s treatment under equivalent
conditions.

3. Medical malpractice occurs when a patient suffers
complications, injury, or death because of a health care
professional’s or health care facility’s medical intentional
or wanton negligence, and provided there is proof of harm
and loss.

4. Medical negligence occurs when a medical professional
does not comply with the standard of medical care, whether
by performing flawed or irresponsible procedures or by
failing to take the necessary actions to prevent harm. Medical
negligence can result in injury or harm to the patient, but not

4. Proof in medical malpractice covers four areas: (i)
Physicians, health care professionals or providers had a
duty to provide health care to a specific patient or patients;
(if) The health care professionals or facilities failed to
provide the standard of medical care; (iii) This failure to
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in all cases. Medical negligence is a part of medical
malpractice.

provide the standard of medical care resulted in harming the
patient or patients; (iv) A patient must be able to prove
there were damages, such as a loss of eyesight, loss of use
of limbs, or a loss of the ability to work. If any one of these
four points is missing, it does not constitute medical
malpractice.

5. Medical negligence is the act or omission in treatment of a
patient by a medical professional, which deviates from the
accepted medical standard of care.

5. Medical malpractice is by and act or omission by a health
care provider in which care provided deviates from
accepted standards of practice in the medical community
and causes injury or death to the patient, with most cases
involving medical error. Standards and regulations for
medical malpractice vary by country and jurisdiction within
countries.

6. Medical Negligence does not imply Injury.

6. Most (73%) settled malpractice claims involve medical
error.

7. Negligence is the generic identify for a tort wherever an
individual has a duty to an additional man or woman,
breaches that duty, which is lead to in truth and proximate
trigger of damages.

7. Malpractice has both direct and indirect costs, including
"defensive medicine." In Medical malpractice cases, the
doctor has the duty to act as a sensible physician (or
specialist, if required) would act.

8. If a doctor is found to be negligent he has neglected to do
something he should have. It is basically careless. May be he
should have suggested a test and didn’t. Like when you
forget to clean the candy wrapper out from under your bed
and now your room is full of bugs.

8. Medical malpractice indicates that when the doctor’s
negligent treatment causes undue injury to the patient. This
one sentence implies two additional legal concepts required
for a medical malpractice case: Injury and Causation.

9. Medical negligence are the types of cases which often
require attorneys for the plaintiff (those bringing the
complaint) to prove four necessary elements against a
defendant (those against whom the complaint is brought).
Medical negligence cases can also go on for prolonged
periods of time.

9. Any unintentional tort or any breach of contract based on
health care or professional services rendered, or which
should have been rendered, by a health care provider, to a
patient, including failure to render services timely and the
handling of a patient, including loading and unloading of a
patient, and also includes all legal responsibility of a health
care provider arising from defects in blood, tissue,
transplants, drugs and medicines, or from defects in or
failures of prosthetic devices, implanted in or used on or in
the person of a patient.

10. Six factors to be considered in determining whether
malpractice is present: First, was the wrong treatment
related? Was it caused by a failure in professional skill?
Second, is expert medical evidence needed to determine
whether the appropriate standard of care was breached?
Third, did the wrong involve assessment of the patient's
condition? Fourth, did the wrong occur in the context of a
physician-patient relationship? Was it within the scope of
an activity the hospital is licensed to perform? Fifth, would
the injury have occurred if the patient did not seek
treatment? And Sixth, was the alleged wrong intentional?

11. Medical malpractice is just the title of a lead to of action
for a healthcare practitioner’s negligent overall performance
of his responsibilities (though, technically, medical
malpractice could most likely contain reckless or
intentional acts completed in the program of a health care
practitioner’s duties).

12. Medical malpractice is the omission by an act by a
health care provider in which the care or treatment provided
deviates from standards of practice in the medical
community resulting in injury or death to the patient.

5.20.

Acrticles 39(e), 42, 43 and 47 Article 25
521  Theright to health is an inclusive right.
5.21.1

Constitution of India has provided provisions dealing with health in Part |11, Part IV. They are: Article 25 in part 1V,

We frequently associate the right to health with access to health care and the building of hospitals. This is correct,

but the right to health extends further. It includes a wide range of factors that can help us lead a healthy life. The Committee
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on Economic, Social and Cultural Rights, the body responsible for monitoring the International Covenant on Economic,
Social and Cultural Rights, calls these the “underlying determinants of health”. They include:

Safe drinking water and adequate sanitation;

Safe food;

Adequate nutrition and housing;

Healthy working and environmental conditions;

Health-related education and information;

Gender equality.

YVVVYVYVY

5.22 Directive Principle of State Policy and Health

5.22.1 Article 38 of Indian Constitution imposes liability on State that states will secure a social order for the promotion of
welfare of the people but without public health we cannot achieve it. It means without public health welfare of people is
impossible. Article 39(e) related with workers to protect their health. Article 41 imposed duty on State to public assistance
basically for those who are sick and disable. Article 42 makes provision to protect the health of infant and mother by
maternity benefit.

5.22.2 In the India the Directive Principle of State Policy under the Article 47 considers it the primary duty of the state to
improve public health, securing of justice, human condition of works, extension of sickness, old age, disablement and
maternity benefits and also contemplated. Further, State’s duty includes prohibition of consumption of intoxicating drinking
and drugs are injurious to health. Article 48A ensures that State shall endeavour to protect and impose the pollution free
environment for good health. Article 47 makes improvement of public health a primary duty of State. Hence, the Court
should enforce this duty against a defaulting authority on pain of penalty prescribe by law, regardless of the financial
resources of such authority. Under Article 47, the State shall regard the raising of the level of nutrition and standard of living
of its people and improvement of public health as among its primary duties. None of these lofty ideals can be achieved
without controlling pollution inasmuch as our materialistic resources are limited and the claimants are many.

Panchayat, Municipality and Health

5.22.3 Not only the State also Panchayat, Municipalities liable to improve and protect public health. Article 243G says
“State that the legislature of a state may endow the panchayats with necessary power and authority in relation to
matters listed in the eleventh Schedule”.

5.22.4 The entries in this schedule having direct relevance to health are as follows

11 -Drinking

23 -Health and sanitation including hospitals, primary health centers and dispensaries.

24 -Family welfare

25 -Women and Child development

26 -Social welfare including welfare of the handicapped and mentally retarded.

5.22.5 Article 243-W finds place in part IXA of the constitution titled “The Municipalities:

5 -Water supply for domestic industrial and commercial purpose.

6 -Public health, sanitation conservancy and solid waste management.

9 -Safeguarding the interest of weaker sections of society, including the handicapped and mentally retarded.

16 -Vital statistics including registration of births and deaths

17- Regulation of slaughter — houses and tanneries.

5.23 Fundamental Rights and Health: —

5.23.1 The DPSP are only the directives to the State. These are non-justifiable. No person can claim for non-fulfilling
these directives. But the Supreme Court has brought the right to health under the preview of Article 21. The scope of
this provision is very wide. It prescribes for the right of life and personal liberty. The concept of personal liberty
comprehended many rights, related to indirectly to life or liberty of a person. And now a person can claim his right of
health. Thus, the right to health, along with numerous other civil, political and economic rights, is afforded protection
under the Indian Constitution.

5.23.2 The debate surrounding the implementation of the human right to health is fresh and full of possibility for the
developing world. In fact, Indian has been able to create a legal mechanism whereby right to health can be protect and
enforced. The early of 1970s, witnessed a watershed in human rights litigation with the ushering in an unprecedented
period of progressive jurisprudence following the recognition fundamental rights. At the same time standing rules were
relaxed in order to promote PIL and access to justice. So there were two developments in 1980s, which led to a marked
increase in health related litigation. First was the establishment of consumer Courts that made it cheaper and speedier to
sue doctors for medical negligence. Second, the growth of PIL and one of this offshoots being recognition of health care
as a fundamental right. Through PIL the Supreme Court has allowed individual citizen to approach the Court directly for
the protection of their Constitutional human rights.

5.23.3 The Constitution guarantees the some fundamental rights having a bearing on health care. Article 21deal with “No
person shall be deprived of his life or personal liberty except according to procedure established by law.” Right to live
means something more, than more animal existence and includes the right to live consistently with human dignity and
decency. In 1995, the Supreme Court held that right to health and medical care is a fundamental right covered by Article
21 since health is essential for making the life of workmen meaningful and purposeful and compatible with personal
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dignity. The state has an obligation under Article 21 to safeguard the right to life of every person, preservation of human
life being of paramount importance. The Supreme Court held that whether the patient be an innocent person or be a
criminal liable to punishment under the law, it is the obligation of those who are in charge of the health of the
community to preserve life so that innocent may be protected and the guilty may be punished. In addition to
constitutional remedies sensitizing of the relevant ordering law towards later health for all adds to the content of right to
health. Legal prohibition of commercialized transplantation of human organ and effective application of consumer
protection act to deal with deficient medical services have animated right to health.

5.24  Right to Health Care as a Fundamental Right

5.24.1 The Supreme Court, (16) while widening the scope of art 21 and the government’s responsibility to provide
medical aid to every person in the country, held that in a welfare state, the primary duty of the government is to secure
the welfare of the people. Providing adequate medical facilities for the people is an obligation undertaken by the
government in a welfare state. The government discharges this obligation by providing medical care to the persons
seeking to avail of those facilities. Article 21 imposes an obligation on the state to safeguard the right to life of every
person. Preservation of human life is thus of paramount importance. The government hospitals run by the state are duty
bound to extend medical assistance for preserving human life. Failure on the part of a Government hospital to provide
timely medical treatment to a person in need of such treatment, results in violation of his right to life guaranteed under
Avrticle21. The Court made certain additional direction in respect of serious medical cases

» Adequate facilities be provided at the public health centers where the patient can be given basic treatment and his
condition stabilized.

(16) Paschim Banga Khet Mazdoor Samity & ors —vs- State of West Bengal & ors, [1996) 4 SCC 37

» Hospitals at the district and sub divisional level should be upgraded so that serious cases be treated there.

» Facilities for given specialist treatment should be increased and having regard to the growing needs, it must be made
available at the district and sub divisional level hospitals.

» In order to ensure availability of bed in any emergency at State level hospitals, there should be a centralized
communication system so that the patient can be sent immediately to the hospital where bed is available in respect of the
treatment, which is required.

» Proper arrangement of ambulance should be made for transport of a patient from the public health center to the State
hospital.

» Ambulance should be adequately provided with necessary equipments and medical personnel.

5.25  Workers right to health care facilities

5.25.1 The Supreme Court has recognized the rights of the workers and their right to basic health facilities under the
Constitution, as well as under the international conventions to which India is a party. In its path breaking judgment in
Bandhua Mukti Morcha —vs-Union of India, the Court delineated the scope of art 21 of the Constitution, and held that it
is the fundamental right of every one in this country, assured under the interpretation given to art 21 by this Court in
Francis Mullin’s Case to live with human dignity, free from exploitation. This right to live with human dignity
enshrined in art 21 derives its life breath from the directive principles of state policy and particularly clause (e) and (f) of
art 39 and arts 41 and 42. It must include protection of the health and strength of workers, men and women; and children
of tender age against abuse; opportunities and facilities for children to develop in a healthy manner and in conditions of
freedom and dignity; educational facilities; just and humane conditions of work and maternity relief. These are the
minimum requirements, which must exist in order to enable a person to live with human dignity. No state, neither the
central government nor any state government, has the right to take any action which will deprive a person of the
enjoyment of these basic essentials. In (18) the Court held that, the health and strength of a worker is an integral facet of
the right to life. The aim of fundamental rights is to create an egalitarian society to free all citizens from coercion or
restrictions by society and to make liberty available for all. The Court, while reiterating its stand for providing health
facilities, in (19) held that a healthy body is the very foundation for all human activities. That is why the adage
‘Sariramadyam khalu dharma sadhanam’. In a welfare State, therefore, it is the obligation of the state to ensure the
creation and the sustaining of conditions congenial to good health.

5.26 Right to Health is a Fundamental Right

5.26.1 In (20) the Supreme Court relied on international instruments and concluded that right to health is a fundamental
right. It went further and observed that health is not merely absence of sickness: “The term health implies more than an
absence of sickness. Medical care and health facilities not only protect against sickness but also ensure stable manpower
for economic development. Facilities of health and medical care generate devotion and dedication to give the workers’
best, physically as well as mentally, in productivity. It enables the worker to enjoy the fruit of his labour, to keep him
physically fit and mentally alert for leading a successful economic, social and cultural life. The medical facilities are,
therefore, part of social security and like gilt edged security, it would yield immediate return in the increased production
or at any rate reduce absenteeism on grounds of sickness, etc., that environmental, ecological, air and water pollution,
etc., should be regarded as amounting to violation of right to health guaranteed by Article 21 of the Constitution. It is
right to state that hygienic environment is an integral facet of the right to

(18) CESE Ltd —vs- Subhash Chandra Bose, AIR 1992 SC 573 = 1991 (2) SCALE 996

(19) Vincent —vs- Union of India AIR 1987 SC 990
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(20) ESC Ltd. —vs-. Subhash Chandra Bose AIR 1992 SC 573,
Healthy life and it would not be possible to live with human dignity without a humane and healthy environment. In
the cases of (21) & (22) the Supreme Court held that right to health and medical care is a fundamental fight under Article 21
read with Article 39(e), 41 and 43. In the case of (23) the Supreme Court held that right to pollution-free water and air is an
enforceable fundamental right guaranteed under Article 21. Similarly in the case of (24) the Supreme Court opined that the
right to decent environment is covered by the right guaranteed under Article 21. Further, in (25) & (26) the Supreme Court
imposed a positive obligation upon the State to take steps for ensuring to the individual a better enjoyment of life and dignity
and for elimination of water and air pollution. It is also relevant to notice as per the judgment of the Supreme Court in (27) &
(28) the maintenance and improvement of public health is the duty of the State to fulfill its constitutional obligations cast on
it under Article 21 of the Constitution. Our constitution makers was much aware about the public health or right to health
that’s why they imposed liability on Stat by some provision (Article 38, 39(e) 41, 42, 47, 48A) of DPSP.
5.26.2 Provisions in the Consumer Protection Act 1986 with land mark decisions under the said Act, 1986 with regard to
health.

(21) Consumer Education and Research Centre —vs- Union of India (1995) 3 SCC 42

(22) Kirloskar Brothers Ltd. —vs- Employees’ State Insurance Corporation (1996) 2 SCC 682 = AIR 1996 SC 3261,

(23) Subhash Kumar -vs- State of Bihar AIR 1991 SC 420 = (1991) | SCC 598,

(24) Shantistar Builders —vs- Narayan Khimalal Totame (1990) 2 SCJ 10 = AIR 1990 SC 630 = (1990) 1 SCC 520,

(25) M.C. Mehta —vs- Union of India (1987) 4 SCC 463 = AIR 1988 SC 1037

(26) Rural Litigation and Entitlement Kendra —vs- State of U.P. AIR 1987 SC 359,

(27) Vincent Panikurlangara —vs- Union of India, AIR 1987 SC 990 = (1987) 2 SCC 165

(28) Unnikrishnan, JP —vs- State of A.P AIR 1993 SC 2178 = (1993) 1 SCC 645,

5.27.  Historical perspective of the consumer movement.

5.27.1 The Consumer movement had primarily started in the West. We can trace history of the consumer movement from
the judgment of the leading case of (29) In this case, first time Manufacturers’ liability for minimum quality standard for
product was established. For the first time in 1856, a select committee recommended that a cheap and easy remedy, by a
summary charge before a magistrate, should be afforded to consumers who received adulterated or falsely described
food. This suggestion was taken up in the Merchandise Marks Act, 1887. Section 17 of the Act provides as follows:
‘That a person applying a trade description to a product was deemed to warrant that it was true, so that a false trade
description constituted breach of both criminal and civil law’. In leading English case (30) where the consumer claimed
to have suffered injury as well as result of drinking from a bottle of ginger-beer containing a decomposed snail. Over a
strong dissent the majority held that the manufacture would be liable. The case did not herald strict liability but it
facilitated more claims than were provided under the nineteenth century approach. Lord Atkin enunciated the
manufacturer’s duty of care in the following words: ‘The preparation or putting up of the products will result in an
injury to the consumers’ life or property, owes a duty to the consumer to take that reasonable care’.

5.28. How Consumer Protections Act of 1986 controls medical mal-practice?

5.28.1 The Consumer Protection Act 1986 was enacted by the Parliament of India to safeguard consumer interest, in
compliance with the United Nations guidelines adopted on 9-4-1985. Consumer Courts were established for the
settlement of consumers’ disputes and related matters. The Act protects not only the interests of consumer when he
purchases goods and services for daily use, but also protects his interests when he goes for treatment to a medical
professional.

(29) Carlill v. Carbolic Smoke Ball Company 1893 (1) Q.B. 256.
(30) Donoghue v. Stevenson (1932) A.C. 562,

Many medical associations lodged their protests against the application of the Act 1986 to the doctors on the ground
that the relationship between a doctor and a patient is not that of a buyer and seller. However this contention was not
accepted. In the initial period after the enactment of the Act, there was a lot of confusion in the judiciary as well as medical
fraternity regarding the application of the Act to this profession.

5.30.  Medical Professionals under the Consumer Protection Act.

5.30.1 In (31) the Supreme Court observed that professional men should possess a certain minimum degree of competence
and that they should exercise reasonable care in the discharge of their duties. In general, a professional man owes to his
client a duty in tort as well as in contract to exercise reasonable care in giving advice or performing services. Immunity
from suit was enjoyed by certain professions on the grounds of public interest. The trend now is narrowing of such
immunity. Medical practitioners do not enjoy any immunity, and they can be sued in contract or tort on the grounds that
they have failed to exercise reasonable skill and care. Thus medical practitioners, though belonging to the medical
profession, are not immune from a claim for damages on the ground of negligence. Despite the fact that they are
governed by the Indian medical council Act and are subject to the disciplinary control of the Medical Council of India
and/or State medical Councils, the Supreme Court ruled that they cannot be said to be outside the purview of the
provisions of the Consumer Protection Act 1986.

5.30.2 The Indian Medical Association case is an epoch making judgment of the Supreme Court on this subject. Here the

Supreme Court ruled that
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Service rendered to a patient by a medical practitioner (except where the doctor renders service free of charge to every
patient or under a contract of personal service), by way of consultation, diagnosis and treatment, both medicinal and
surgical, would fall within the ambit of service as defined in section 2(1) (o) of the Act.

The fact that medical practitioners belong to the medical profession and are subject to the disciplinary control of the
Medical Council of India and / or State Medical Councils constituted under the provisions of the Indian Medical Council
Act would not exclude the services rendered by them from the ambit of the Act.

A Contract of personal service has to be distinguished from a contract for personal service. In the absence of a
relationship of master and servant between the patient and medical practitioner, the service rendered by a medical
practitioner to the patient cannot be regarded as service rendered under a contract of personal service. Such service is a
service rendered under contract for personal services and is not covered by the exclusionary clause of the definition of
service contained in section 2(1)(o) of the Act. The expression contract of personal service in section 2(1)(o) of the Act
cannot be confined to the contract for employment of domestic servants only and the said expression would include the
employment of a medical officer for the purpose of rendering medical service to the employer. The service rendered by
a medical officer to his employer under the contract of employment would be outside the purview of service as defined
in section 2(1)(o) of the Act.

Service rendered free of charge by a medical practitioner attached to a hospital/nursing home or a medical officer

(31) Indian Medical Association —vs- V.P. Shantha reported in A.I.R. 1996 SC 550 = (1995) 6 SCC 651,

employed in a hospital/nursing home where such services are rendered free of charge to every body, would not be
service as defined in section 2(1)(0) of the Act, the payment of a token amount for registration purpose only at the
hospital/nursing home would not alter the position.

Service rendered at a non-government hospital/nursing home where no charge whatsoever is made from any person
availing the service and all patients (rich and poor) are given free service-is outside the purview of the expression
service as defined in section 2(1)(o) of the Act. The payment of a token amount for registration purposes only at the
hospital/ nursing home would not alter the position.

Service rendered at a non-government hospital/nursing home where charges are required to be paid by the persons
availing such service falls within the purview of the expression service as defined in section 2(1)(0) of the Act.

Service rendered at a non-government hospital/nursing home where charges are required to be paid by persons who are
in a position to pay and persons who cannot afford to pay are rendered service free of charge would fall within the ambit
of the expression service as defined in section 2(1)(0) of the act irrespective of the fact that the service is rendered free
of charge to persons who are not in a position to pay for such services. Free services would also be service and the
recipient a consumer under the Act.

Service rendered at a government hospital/health centre/dispensary where no charge whatsoever is made from any
person availing of the services and all patients (rich and poor) are given free service as defined in section 2(1)(0) of the
Act. The payment of a token amount for registration purposes only at the hospital/nursing home would not alter the
position.

Service rendered at a government/ hospital/health centre/dispensary where services are rendered on payment of charges
and also rendered free of charge to the ambit of the expression service as defined in section 2(1)(0) of the Act,
irrespective of the fact that the service is rendered free of charges to persons who do not pay for such services. Free
service would also be service and the recipient a consumer under the Act.

Service rendered a medical practitioner or hospital/nursing home cannot be regarded as service rendered free of charge
of the person availing of the service has taken an insurance policy for medical care where under the charges for
consultation, diagnosis and medical treatment are borne by the insurance company and such service would fall within
the ambit of the term service as defined in section 2(1)(o) of the Act.

Similarly, where, as a part of the conditions of service, the employer bears the expenses of medical treatment of an
employee and his family members dependent on him, the service rendered to such an employee and his family members
by a medical practitioner or hospital/nursing home would not be free of charge and would constitute service under
section 2(1)(o) of the Act.

5.30.3 The Supreme Court, while formulating the above guidelines, upheld the judgment of the National Commission in

Cosmopolitan Hospitals v. Vasantha P. Nair. By holding that the activity of providing medical assistance for payment
carried on by hospitals and members of the medical profession falls within the scope of the expression service as defined
in section 2(1)(o) of the Consumer Protection Act 1986. The Court, therefore, held that the aggrieved party can invoke
the remedies provided under the Act by filing a complaint before the Consumer Forum having jurisdiction.

5.30.4 From the principles laid down above by the Supreme Court it is evident that the medical practitioners, government

>
>
>

hospitals/nursing homes broadly fall into the three broad categories
Where services are rendered free of charge to every body availing the said services;
Where charges are required to be paid by everybody availing the said service; and
Where charges are required to be paid by persons availing services but certain categories of persons who cannot afford
to pay are rendered service free of charge.

5.30.5 In respect of the first category the Court ruled that doctors and hospitals who rendered service without any charge

whatsoever to every person availing services would not fall within the ambit of service under section 2(1)(0) of the 1986
Act. The payment of token amount for registration purposes only would not alter the position in respect of such doctors
and hospitals. So far as the second category is concerned, since the service is rendered on payment basis to all persons,
they would clearly fall within the ambit of section 2(1)(0) of the Act.
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5.30.6 The third category of doctors and hospitals do provide free service to some of the patients belonging to the poor
class but the bulk of the service is rendered to the patients on payment basis. Expenses incurred for providing free
services are met out of the income from the service rendered to the paying patients. The service by such doctors and
hospitals to the paying patients undoubtedly falls within the ambit of section 2(1)(0) of the Act.

5.30.7 Thus, according to the Supreme Court, the word users in the phrase potential users in section 2(1)(0) of the 1986
Act gives an indication that the consumers as a class are contemplated. The definition of complainant contained in
section 2(1)(b) of the Act which includes, under clause (ii) any voluntary consumer association and clauses (b) and (c)
of section 12 which enable a complaint to be filed by any recognized consumer association or more consumers where
there are numerous consumers, having the same interest, on behalf of or for the benefit of all consumers so interested,
also lend support to the view that the 1986 Act seeks to protect the interests of consumers as a class. According to the
court, to hold otherwise would mean that the protection of the Act would be available only to those who can afford to
pay and such protection would be denied to those who cannot so afford, though they are the people who need the
protection more. It is difficult to conceive that the legislature had intended to achieve such a result.

5.30.8 From a reading of the foresaid matter, it is clear that at present, the cases against medical professional are being
dealt with under the provisions of Indian Penal Code or Consumer protection Act read with other related Acts
connected to medical profession. All these cases are dealt with for granting compensation to the aggrieved but for t
he intentional act of the medical professions for monetary gain and for other obvious purposes. It is very much felt
that there is no separate enactment to deal with medical malpractice. Hence, time has come now to think about
enactment of Medical Malpractices Act to deal with the medical professionals and Hospitals.

5.30.9 Hope wisdom prevails on the legislators, either at States level or a comprehensive enactment at Centre level, to
bring out an enactment on this subject to curb this menace.
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ABSTRACT: Several reinforced concrete deep beams with different L/D ratios (1.5, 1.6, 1.71) were cast and tested in
order to investigate the strain distribution pattern at mid-section of the beam. This paper describes analysis of deep beams
subjected to two point loading with three different L/D ratios (1.5, 1.6, 1.71) using Non-linear Finite element method
(ANSYS 9.0 software). In ANSYS 9.0 software, SOLID 65 and LINK 8 element represent concrete and reinforcing steel bars.

Non-linear material properties were defined for both elements. Using ANSYS software Flexural Strains and
deflections were determined at mid-section of the beam. The failure crack-patterns were obtained. Variations of flexural
strains were plotted at mid-section of the beam. The beams were designed by 1.5.456-2000 (Indian Standard Code of
Practice for Plain and Reinforced Concrete). Flexural strains were measured experimentally at mid-section of the beam
using Demountable mechanical strain gauge. The failure crack-patterns of the beam for different L/D ratios were also
observed.

The comparison between ANSYS results and experimental test results were made in terms of strength, flexural
strain and deflection of concrete beams. The analytical and experimental flexural strains were compared at mid-section of
the beam for different L/D ratios.

It was found that the smaller the span/depth ratio, the more pronounced was the deviation of strain pattern at mid-
section of the beam. As the depth of the beam increases the variation in strength, flexural steel and deflection were found to
be more experimentally than the non-linear finite element analysis.

Keywords: Deep Beam, Non-Linear Finite element method, ANSYS 9.0. L/D (Span to depth), Demountable Mechanical
Strain Gauge.

I. INTRODUCTION
Beams with large depths in relation to spans are called deep beams [4]. In 1S-456 (2000) Clause 29, a simply
supported beam is classified as deep when the ratio of its effective span L to overall depth D is less than 2. Continuous
beams are considered as deep when the ratio L/D is less than 2.5. The effective span is defined as the centre-to-centre
distance between the supports or 1.15 times the clear span whichever is less.

I1. NON LINEAR FINITE ELEMENT ANALYSIS
The finite element analysis calibration study included modeling a concrete beam with the dimensions and properties
[1]. To create the finite element model in ANSY'S 9.0 there are multiple tasks that have to be completed for the model to run
properly. Models can be created using command prompt line input or the Graphical User Interface. For this model, the
graphical user interface was utilized to create the model. This section describes the different tasks and entries to be used to
create the finite element calibration model.

2.1. Element Types
The element type for this model is shown in Table 1.
Tablel. Element Types for Working Model

Material Type ANSYS
Element
Concrete Solid65
Steel Reinforcement Link8

A Solid65 element was used to model the concrete [2]. This element has eight nodes with three degrees of freedom
at each node translations in the nodal x, y, and z directions. The element is capable of plastic deformation, cracking in three
orthogonal directions, and crushing. A schematic of the element was shown in Fig.1.
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Figurel. Solid 65 element

A Link8 element was used to model steel reinforcement [2]. This element is a 3D spar element and it has two nodes
with three degrees of freedom translations in the nodal X, y, and z directions. This element is capable of plastic deformation
and element was shown in the Fig.2.
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Figure 2. Link 8 element

2.2. Real Constants

Real Constant Set 1 was used for the Solid65 element [2]. It requires real constants for rebar assuming a smeared
model. Values can be entered for Material Number, VVolume Ratio, and Orientation Angles. The material number refers to
the type of material for the reinforcement. The volume ratio refers to the ratio of steel to concrete in the element. The
reinforcement has uniaxial stiffness and the directional orientations were defined by the user. In the present study the beam
was modeled using discrete reinforcement. Therefore, a value of zero was entered for all real constants, which turned the
smeared reinforcement capability of the Solid65 element of Real Constant Sets 2 and 3 were defined for the Link8 element.

Values for cross-sectional area and initial strain were entered. Cross-sectional area in set 2 refers to the
reinforcement of two numbers of 10mm diameter bars. Cross-sectional area in set 3 refers to the 8 mm diameter two legged
stirrups. A value of zero was entered for the initial strain because there is no initial stress in the reinforcement. The real
constants were given in Table 2.

Table 2. Real Constants

Real Element Real Real Real
Constants Type constants | constants | constants
Set for for for
Rebar1 | Rebar2 | Rebar 3
1 Solid 65 | Material 0 0 0
no.
V.R
2 LINK 8 Area 78.5 - -
(mm?2)
Initial 0 0 0
strain
3 LINK 8 Area 50.24 - -
(mm?2)
Initial 0 0 0
strain
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2.3. Modeling

The beam was modeled as volume [2]. The model was 700 mm long with a cross section of 150 mm X 350 mm.
The Finite Element beam model was shown in Fig.3. The dimensions for the concrete volume were shown in Table.3.

Table 3. Dimensions for Concrete

ANSYS Concrete(mm)
X1,X2,X-coordinates 0, 700
Y1,Y2,Y-coordinates 0, 350
Z1,Z2,Z-coordinates 0, 150
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Figure 3. Finite element model & mesh of beam

2.4, Meshing
To obtain good results from the Solid65 element, the use of a rectangular mesh was recommended [2]. Therefore,

the mesh was set up such that square or rectangular elements were created. The meshing of the reinforcement was a special
case compared to the volumes. No mesh of the reinforcement was needed because individual elements were created in the
modeling through the nodes created by the mesh of the concrete volume. The meshing and reinforcement configuration of

the beam were shown in Fig.3 and Fig.4.

Figure 4. Reinforcement Configuration

2.5. Loads and Boundary Conditions
Displacement boundary conditions were needed to constraint the model to get a unique solution [2]. To ensure that

the model acts the same way as the experimental beam boundary conditions need to be applied at points of symmetry, and
where the supports and loading exist. The support was modeled as a hinged support at both ends. Nodes on the plate were
given constraint in all directions, applied as constant values of zero. The loading and boundary conditions of the beam were

shown in Fig.5.
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Figure 5. Loading and boundary conditions

1.6 Crack Patterns
The crack patterns of different beams using ANSY'S 9.0 Software were shown in Fig.6 (a) to Fig.6(c).

FAILTURE CRAC PATTERTN AT 290kTH OF 350mm BEATWT

Figure 6(a). Failure crack pattern of 350mm Beam

ANMD CRUSHING

TTERD AT 300kTY OF 3 7Syam BEA™ND

Figure 6(b). Failure crack pattern of 375mm Beam

FATLTURE CRACE AT 320k LOAD OF 400mm BEATT

Figure 6(c). Failure crack pattern of 400mm Beam
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I1l. EXPERIMENTAL WORK
3.1 Specimen Details
This experimental programme consists of casting and testing of several beams of 0.7 m length reinforced concrete
deep beams. All the beams were tested over a simply supported span of 0.6 m. The beams were designed as under reinforced
section to sustain a minimum two point loads of 50 kN.

3.2 Test Set Up

Tests were carried out at room temperature and as per the Indian standards in Heavy Structures Laboratory. The
testing arrangement was shown in Image 1. Two point loads were applied on reinforced concrete deep beams of span 0.6 m
through hydraulic jack of capacity 1000 kN. The specimens were placed on a simply supported arrangement of 100 kN
Loading frame. The beams were suitably instrumented for measuring of middle strain by using Demountable Mechanical
Strain Gauge including the mid span deflection with dial gauges.

Image 2. Demountable Mechanical Strain Gauge

IV. RESULTS AND DISCUSSION

Beams of different L/D ratios were tested and experimental strains were measured at mid section of the beam by
using demountable mechanical strain gauge. The beams were designed by using 1.S. 456-2000 code and for 200 mm shear
span. Shear span to depth ratio considered for the beams were 0.57, 0.53, 0.5 respectively. The beams were designed for two
point loading of 50 kN each at 1/3 of span. At a load increment of 50 kN, strain at midsection and deflections were
measured. The average initial cracking load for the beams was found to be 175 kN, 170 kN, 225 kN respectively. At these
loads it was observed that minor cracks were developed in shear span region in the direction of the line joining the loading
point and support. Also minor flexural cracks at mid span were observed. Loading was continued beyond this point. The
failure loads observed were 290 kN, 300 kN, 350 kN respectively.
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Table 4. Experimental Test Results

Beam Number Bl B2 B3 B4 B5 B6 B7 B8 B9
Depth (D) 400mm | 400mm | 400mm | 375mm | 375mm | 375mm | 350mm | 350mm | 350mm
Effective Span to 1.5 15 15 1.6 1.6 1.6 1.71 1.71 1.71
depth ratio (L/D)
Design Method IS 456 IS 456 IS 456 IS 456 IS 456 IS 456 IS 456 IS 456 IS 456
Lever arm, (2) 280mm 280mm 280mm 270mm 270mm | 270mm 260mm 260mm 260mm
Flexural steel 120.64 120.64 120.64 124.93 124.93 124.93 129.52 129.52 129.52
required in mm?
Flexural steel 157 157 157 157 157 157 157 157 157
provided in mm? 2-10D 2-10D 2-10D 2-10D 2-10D 2-10D 2-10D 2-10D 2-10D
Minimum Shear 72 72 72 67.5 67.5 67.5 63 63 63
required ,mm? 120 120 120 1125 1125 1125 105 105 105
a) Vertical
b) Horizontal
Vertical steel 251.48 251.48 251.48 274.86 274.86 274.86 304.86 304.86 304.86
required,mm?
8mm diameter 4 bars 4 bars 4 bars 4 bars 4 bars 4 bars 4 bars 4 bars 4 bars
a)Vertical
b)Horizontal 2 bars 2 bars 2 bars 2 bars 2 bars 2 bars 2 bars 2 bars 2 bars
Load at first 225 190 225 200 180 170 175 150 180
crack,kN(Total)
Load at failure 350 335 350 335 310 300 290 285 325
kN (Total)
Deflection at first 0.76 0.64 0.82 0.64 0.59 0.52 0.55 0.49 0.62
crack,mm
Maximum. total 1.75 1.63 1.55 1.55 1.32 1.45 1.52 1.41 1.45
Deflection,mm
Permissible 2.4 24 24 24 24 24 2.4 2.4 2.4
Deflection,mm
Crack width at 0.317 0.323 0.311 0.315 0.304 0.312 0.303 0.314 0.313
failure,mm
Permissible crack 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
width,mm

Table 5. Analytical Test Results

Depth 400mm 375mm 350mm
Span to depth ratio 15 1.6 1.71
Flexural steel required in mm? 85.06 95.862 102.689
Flexural steel provided in mm* 157 157 157
2-10 2-10 2-10®
Load at first crack (Total) 190 185 170
Load at failure (Total) 320 300 290
Deflection at first crack, mm 0.591 0.588 0.458
Total Deflection at failure, mm 1.364 1.286 1.140

4.1 Variation of Flexural Strains
The analytical and experimental strains were recorded and variation of strain at midsection of beam for different
L/D ratios plotted by considering analytical and experimental results. After plotting the experimental and analytical strains,
the graph obtained experimentally was varying more than graph obtained analytically.
a) For the beam of L/D ratio 1.5, the experimental strains were 20% more than the analytical strains at mid-depth of the
beam.
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For the beam of L/D ratio 1.6, the experimental strains were 17% more than the analytical strains at mid-depth of the

beam.

For the beam of L/D ratio 1.71, the experimental strains were 16% more than the analytical strains at mid-depth of the

beam.

The variations of flexural strain were plotted at mid span of the beam for different L/D ratios. It was found that
behaviour of flexural strain variation was non-linear. Also it was found that as the L/D ratio decreases the more pronounced
was the deviation of strain pattern at mid-section of the beam. Fig.7 to Fig.9 were shown the variation of flexural strain at

mid span for different L/D ratios.
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V. Conclusions
Deep beams having different L/D ratios were analyzed by using non-linear finite element method (by ANSY'S 9.0)

and tested under two point loading. Some prominent conclusions were summarized here.

1.

2.

3.

4.

From the flexural strain graphs it was observed that smaller the span/depth ratio (i.e. less than or equal to 2.0), the more
pronounced is the deviation of the stress-strain pattern i.e. the variation is not linear as in case of shallow beams.
Flexural strain variation graphs indicate that the definition of simply supported deep beam as per 1S 456:2000 i.e. when
L/D ratio is less than or equal to 2.0 is reasonably accurate.

From the flexural strain graphs it was observed that as L/D ratio of the beam decreases the neutral axis shifted towards
soffit of the beam.

Failure of deep beams was mainly due to diagonal cracking.

REFERENCES

Journal Papers

(1]

[2]

Anand Parande, P. Dhayalan, M. S. Karthikeyan, K. Kumar and N. Palaniswamy, Assessment of Structural Behavior of Non-
corroded and Corroded RCC Beams Using Finite Element Method, Sensors & Transducers Journal, Vol. 96, Issue 9, pp.121-
136(2008).

Mohammed Sh. Mahmood and Amer M. Ibrahim, Finite Element Modeling of Reinforced Concrete Beams Strengthened with FRP
Laminates, European Journal of Scientific Research ISSN 1450-216X Vol.30 No.4 (2009), pp.526-541.

[31 Muhammad Abdur Rashid And Ahsanul Kabir, Behaviour Of Reinforced Concrete Deep Beam Under Uniform Loading, Journal Of
Civil Engineering, The Institution Of Engineers, Bangladesh, Vol CE 24,No-2,1996.

Books

[4] F. K. Kong Reinforced Concrete Deep Beams, (Van Nostrand Reinhold, New York 2011).

[5] Varghese and Krishnamoorthy, Strength and Behavior of Deep Reinforced Concrete Beams.( Asoke K. Ghose, Prentice-Hall of
India private Ltd. , 2006).

[6] S. Ramamrutham, Design of Reinforced concrete structures.(Dhanpat Rai publishing company,2011).

[7]1 SS. Bhavikatti, Finite Element Analysis, (New Age International (P) Ltd., Publishers, 2010).

[8] R.D.Cook, D.S.Makus and M.F.Plesha, Concept and Applications of Finite Element Analysis, (John Wiley and Sons, 1989).

WWW.ijmer.com 52 | Page



International Journal of Modern Engineering Research (IJMER)
WWW.ijmer.com Vol.3, Issue.1, Jan-Feb. 2013 pp-53-57 ISSN: 2249-6645

Losses in Waveguide and Substrate Integrated Waveguide (SIW) For
Ku Band: A Comparison

Sheelu Kumari, * Shweta Srivastava®
'Department of Electronics & Communication Engg.CIT, Tatisilwai, Ranchi, Jharkhand, India
“Department of Electronics & Communication Engg. BIT, Mesra, Ranchi, Jharkhand, India

ABSTRACT- In this paper equivalent Substrate Integrated Waveguide (SIW) for a waveguide is designed. Different types of
losses in the waveguide and the optimized SIW are calculated theoretically and a comparison is done between the two. The
comparison proves that at millimeter wave frequencies the choice of dielectric becomes crucial for a waveguide design and
SIW is preferable to be used at these frequencies because the leakage losses decrease significantly.

Keywords- waveguide; SIW; dielectric loss; conduction loss; leakage loss

I. INTRODUCTION

Conventional waveguides, the first generation of microwave guiding structures had the advantages of having high
power carrying capacity and high Q-factor, but also had the disadvantages of being bulky and voluminous. The next
generation of microwave guiding elements was the strip-like or slot-like planar printed transmission lines used in Microwave
Integrated Circuits (MICs).These were planar low profile structures but lacked the high power carrying capacity and high Q-
factor of the conventional waveguides. To bridge the gap between MIC structures and conventional waveguides, Substrate
Integrated Circuits (SICs) were developed which are planar low profile structures like MIC structures, also having high
power carrying capacity and high Q-factor similar to waveguides[1].

Principle of operation of SIC was to build artificial channels within the substrate to guide the waves. Two
techniques are used to build these channels (which are embedded in the substrate).One is to use metallic vias which act as
sidewalls. Other technique uses contrast in values of €, so that phenomenon of total internal reflection can take place and the
wave gets confined within the artificial channel [2]. A Substrate Integrated Waveguide (SIW) is one of the topologies of
SIC. The SIW technology has been successfully applied to several microwave and millimeter-wave components, including
active circuits, passive components and antennas [3].

Il. THEORETICAL DETAILS
SIW consists of substrate with metalized vias acting as two side walls and two metallic walls (upper and lower) as
shown in Fig.1b. Its design parameters are the distance between the two rows of vias(a), pitch(p), diameter of each via(d),
height of the substrate (w) and dielectric constant &;.
For a waveguide with width £ and height h its equivalent SIW [4] parameters can be found using equation (1) which
relates different dimensional parameters of waveguide and its equivalent SIW.

d? d?
€=a—1.08? + 0.1; 1)

Figure la.Topology of Waveguide Figurelb.Topology of SIW
Waveguides have two types of major losses, the dielectric loss (o) and the conductor loss (o).

o ¢ = (K tand)/2p (2)
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(2hn?+03k?)
o = Rs &W (3)

where K is free space wave number
B is phase constant
tand is the dielectric 1oss tangent
n is the intrinsic impedance of the medium

= f“_o = /%
n= £0&r RS 20
o is conductivity of metal
R is surface resistivity of the conductors

O waveguide = 0L g + Ol ¢

In Substrate Integrated Waveguides, along with dielectric loss (aq) and conductor loss (o) leakage loss (ay) also exists which
has a significant effect on the performance. Equations for a4 and o, for SIW is rewritten as,

Og= (kztanS)/ZkZ @

el | BN©

o, = —/—
ae M }1—% K
a, is the equivalent width of the SIW[3]
k=K -k’

o =lky (6)

2
= [ (o) ] o

rs is real part of the surface wave impedance [5], a.is the effective value of a and k is the free space wave number, f.is cut
off frequency and f is operating frequency.

1. SIMULATION AND RESULTS
The waveguide is designed for Ku band (f.=14 GHz) with dimensions £=6.86mm. , h=0.5mm. and &=2.33, the
parameters of its equivalent SIW are calculated using equation(1) to be a=7.2mm., p=2mm., d=0.8mm., w=0.5mm.,
£=2.33.The different parameters of the SIW are varied to find the dimensions of the optimal SIW [6]. The dimensions for
the optimal SIW obtained after several iterations are a=7.2mm. p=3mm. d=0.8mm. w=0.5mm. Er=2.33.

Freguency(GHz) Freguency(GHz)
o . y y o =
1 19 24 28 -5 1{\_/ s 24 29
-10 4 : : ‘
-10 253 - BELALT LA LA LA AT L TR PRI AL
. -20 A ser 57 T W 5 O SN =S -=SOOOO |
= =
= -30 41 = -20
o &
= - -25
P “
-30
-50 4 i
~~~~~~~~~ S11 35
---------- S11
-60 -
s21 -40 _
S21
-70 - < -45
Figure 4a. Sy; and Sy, for the waveguide Figure 4b. Sy; and Sy, for the optimized SIW
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Fig. 4 shows the variation of S;; and Sy for the waveguide and the equivalent SIW which is showing similar
performance as the waveguide. Performance of Sy; for SIW is a bit deteriorated from waveguide but still it is under
acceptable limits (<-10 dB) throughout the frequency range.

Dielectric loss (aq) and conductor loss (o) for the waveguide are calculated using equations (2) and (3) and their
variation with frequency is shown in Fig. 5. Both the factors are decreasing with frequency up to 19 GHz and become
constant after that. As frequency increases beyond 23GHz a4 starts increasing slowly, but o, remains constant. The value of
ag goes higher than a 4 higher frequency range (>16 GHz).

Values of a4 , o and o for the optimized SIW are found using equations (4) through (7) and their variation with
frequency is shown in Fig. 6. The factor o, is decreasing; o4 is increasing slowly and o first decreases in the lower side of the
frequency band and remains constant with the increase in frequency in the higher band.

1.6
1.4 3
, \ —a—od(waveguide)
1.
< \ —e—ac(waveguide)
= 1
S s\
5 08
®©
2 06 -
2 oo o - o o °
< 04 N s
0.2
0
14 19 24 29
Frequency(GHz)
Figure 5. a 4 and a  for the waveguide
3.5
A\ —&— od(SIW)
3 \
—
55 ac(SIwW)
2 \ —a—al(SIW)
B \
= 15 ™N
Z
5
=] 1 4
m©
=}
c
£ 0.5 o g Ty e
<
0
14 19 24 29
Frequency(GHz)

Figure 6. a 4, o cand o, for the SIW

Fig. 7 shows the variation of different attenuations occurring in a waveguide as well as in a SIW with respect to
frequency. The comparative graph shows all the values are lying in the same range except for a very high value of leakage
loss in case of a SIW in lower side of frequency range. This results in a very high value of total attenuation a; for SIW as
compared to the waveguide in lower side of the frequency range. But as we go on increasing the frequency the discrepancy
reduces giving comparable values of total attenuations ay(waveguide) , oy (SIW) for waveguide and the optimized equivalent
SIW respectively. As frequency increases beyond 28GHz dielectric loss becomes the most significant loss. This proves that
the SIW structures are more useful at millimeter wave frequencies and their losses become comparable to the waveguides.
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Figure 8. a  for the waveguide , o for the SIW

As the frequency increases total attenuation in SIW a(SIW) approaches the total attenuation in waveguide
ay(waveguide). In lower side of the frequency range the value of a; (SIW) is higher than that of a waveguide which can be
attributed to the leakage losses occurring due to gaps between the cylinders of SIW. But as we go on increasing the
frequency the discrepancy reduces due to the fall in leakage loss and both the total losses a(waveguide), o, (SIW) become
almost equal.

V. CONCLUSION
A SIW equivalent has been designed for a Ku band (f.=14 GHz) waveguide. For a waveguide of width 6.86mm.
Height 0.5mm and &=2.33. parameters for the equivalent SIW are calculated to be a=7.2mm., d=0.8mm., p=2mm.,
h=0.5mm.The optimized equivalent SIW is considered for further analysis. The parameters for the optimized SIW are
a=7.2mm., d=0.8mm., p=3mm., h=0.5mm.
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Attenuation constant is theoretically calculated which are occurring due to dielectric and conductor for the

waveguide and due to dielectric, conductor and leakage for the SIW. Total attenuation is compared between the two. It has
been concluded that at lower side of the frequency band leakage loss in SIW plays the most significant role. In this range of
the frequency band leakage loss in SIW is very high but as frequency increases it falls down to the order of other losses i,e of
the order of dielectric and conductor losses and attenuation in SIW approaches to that of waveguide.

It is also concluded that dielectric loss slowly increases with frequency and plays the most significant role at upper

frequency bands. For a wave guiding structure to work with lower attenuations at higher frequency ranges the choice of
dielectric substrate plays the most significant role. We can also conclude that SIW performance comes closer to the
waveguide performance at millimeter wave frequencies and so considering all their advantages, it is feasible to use SIWs for
higher frequencies.

(1]
[2]

(3]
(4]

[5]
(6]
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ABSTRACT: Aircraft racing is fast becoming an exciting and popular sport event in the world. To meet the needs of
racing airplanes, improved designs and new concepts are necessary. This project aims to design an electric powered racing
aircraft. The design process started with detailed study of various existing electric powered racing aircraft models. The
Rutan VariEze is one of the pioneers in this field. The VariEze is notable for popularizing the canard configuration and
composite construction for homebuilt aircraft. Rutan's stated goals for the design included reduced susceptibility to
departure/spin and efficient long range cruise. Keeping in mind these designing features, calculations for the mission
specifications were made. Modeling is done in CATIA followed by analysis in ANSYS. The modelling work is substantiated
with the help of graphs as a part of this research. The calculations thus made were helpful in the designing of the aircraft.
For any aircraft it is imperative for the theoretical calculations to coincide with the software based analysis hence efforts
were mostly concentrated in this direction for the designing of the Electric Powered Racing Aircraft.

Keywords: Racing aircraft, Electric powered, mission specifications, design feature, canard configuration.

I. INTRODUCTION

Sport aviation has traditionally been a suitable way of developing such technologies into commercial opportunities.
Air racing is currently reported to be the fastest growing motor sport in the USA. Commercial sponsorship and television
sports coverage of weekend race meetings have generated renewed interest in the sport. This environment offers the means
by which we could gain flying experience with a new propulsion system in a highly controlled environment.

As we will be designing a new racing aircraft, it is important to investigate the current air-racing scene. At present,
there are several classes of air racing. The two most closely controlled pylon-racing organisations are Formula 1 and
Formula V (vee). The main difference between these lies in the specification of the engine type. Formula 1 relates to the 200
cu. in. Continental (0-200) engine and for Formula V to a converted Volkswagen engine (hence the significance of the vee).

Using this pattern, we should project a new Formula (E) to relate to the electric propulsion. An electric powered
aircraft is the aircraft that run on electric motors rather than internal combustion engine with electricity coming from the fuel
cells, solar cells, ultra capacitors and batteries.

Configuration analysis

In reviewing all the different types of aircraft that are similar to our expected design, it is clear that the main
configuration decision to be made rests between the choices of tractor or pusher propeller position. Both have advantages
and disadvantages associated with airflow conditions over the aircraft profile. As neither configuration has emerged in the
preferred layout for modern racing aircraft, there seems to be no over-riding technical (racing efficiency) reason for the
choice.

From the review, the conventional tractor layout is seen to have less variation in the overall aircraft layout. The
traditional two-surface layout prevails with the main plane ahead of the control surfaces. On the other hand, the pusher
layout offers several options. These include either tail or canard control surfaces. If the tail arrangement is selected, this
presents difficulties at the rear fuselage. Using a twin boom layout avoids the tail surfaces/propeller interference but
complicates the wing and fuselage structure. Lifting the propeller line above the fuselage may cause trim changes with
power and also complicates the rear fuselage profile. The choice of landing gear geometry lies between the nose (tricycle)
and the tail (tail dragger) arrangements. The tail wheel layout is lighter but introduces the possibility of ground looping.

Current formula rules prohibit retraction of the wheels but our proposed Formula E rules will allow the auxiliary
wheel to be retracted as this does not seem to overcomplicate the design yet improves aerodynamic efficiency. In selecting
the aircraft configuration, the most significant criterion is the requirement for high aerodynamic efficiency (i.e. low drag).

This implies: smooth profiling of the external shape of the aircraft, avoidance of the canopy/windscreen
discontinuity, fairing of the landing gear and other structural details, reduction of airflow interference areas (e.g. mid-
mounting of the wing to fuselage), avoidance of engine/propulsion system cooling drag. Many of the low drag features
would be considered during the manufacturing (surface smoothness and preparation) and operational (gap taping and surface
cleaning) phases. For this project, the most significant difference in configuration compared with conventional designs is the
location of the various components of the propulsion system. Whereas conventional designs have the propeller and engine
closely positioned, in an electric system only the electric motor is linked to the propeller. This motor is much smaller than a
conventional internal combustion engine and can therefore be streamlined into the fuselage profile. All other components in
the electrical system can be located in convenient positions in the aircraft. These options will create an installation that has

WWW.ijmer.com 58 | Page



International Journal of Modern Engineering Research (IJMER)
WWW.ijmer.com Vol.3, Issue.1, Jan-Feb. 2013 pp-58-64 ISSN: 2249-6645

potentially less drag and higher propeller efficiency. It is also envisaged that the electrical system will require less cooling
than the equivalent internal combustion engine. This will also reduce aircraft drag.

Name Length | Span Area AR Empty | Take-off WIS T/W
Weight Weight
Nemesis 6.71 6.41 6.22 6.6 236 340 536 0.16
AR-5 4.42 6.4 5.12 8.0 165 290 556 -
Monnett 5.08 5.08 6.97 3.7 199 340 479 0.15
Sonerai
Perigree 4.78 8.53 7.57 9.6 172 326 422 0.13
FFT Speed 7.79 7.79 7.88 7.7 440 715 890 0.17
Canard
Cassult 4.88 4.57 6.27 3.3 227 363 568 0.17
Special
Pottier 5.15 5.85 7.21 4.7 215 325 442 0.2
P70s
Monnett 4.67 5.08 4.27 6.0 191 295 678 0.19
Money
Aerocar 4.57 8.23 7.49 9.0 118 238 312 0.15
Micro Pup

Electric propulsion system

A fuel cell is a chemical and mechanical device to convert chemical energy stored in a source fuel into electrical energy
without the need to burn the fuel. The fundamental operation of a fuel cell matches that of a traditional battery. Electrons are
freed from one element in order to create an electrical potential. The essential difference between a battery and a fuel cell lies
in the ability of the fuel cell to perform the process of dissociation of the chemical components continuously, providing fuel
is supplied to the cell. The fuel cell is fed with hydrogen. After the electrons have been removed, the spent hydrogen protons
pass through an electrolyte to combine with oxygen to form pure water, an environmentally acceptable emission. Several
types of electrolyte could be suitable for our application.

1

oxidiser gas

I

Air
compresser
and dryer

a4

JI( — Gasg/Liguid
e

—*—# Electric
Propeller

Fig. 1 Flowchart of Electric Propulsion System

To provide higher power, for example on take-off and climb or some emergency condition, it would be necessary to
supplement the fuel cell energy with a battery. The battery could be recharged by the fuel cell during low-energy flight
periods. This feature may be less appropriate for a racing aircraft that continually uses full power. Several components are
required for a fuel cell system. These are shown diagrammatically in Figure 1.

Specifications

The following parameters are taken into consideration for fabrication of the canard airplane. For this Gross weight,
geometrical and aerodynamic parameters of the aircraft is to be calculated analytically and then its validity is to be analysed
using ANSYS.
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Parameter Value
Wing Span 6.77m
Wing Area 4,98 m*
Length 4.32m
Height 1.50m
Range 1368 km
Empty Weight 263 kg
Maximum Velocity 87.22 mls
Cruise Velocity 73.88 m/s
Stalling Velocity 30.48 m/s

Mission Specification Diagram and Weight Estimation

2

Climb

0 Wam up

and
Take off

Cruise 4

Desent

ANALYTICAL CALCULATIONS

Landing

and

Taxing

Fig 2: Mission Specification Diagram

Standard values of weight fraction are given as in the below table:

PHASE WilWi,
Warm up and take off 0.97
Climb 0.985
Landing 0.995
Weight Fraction for mission Segments:
1.Warm up and take off; 2. Climb: 3.Cruise: Following are the available values
W _o.07 Wi _0.085 W of “RxC | ~1368x103x1.389x1074 |
Wy Wy W, V, x(L/D), 73.88x16.454
PARAMETER VALUE
Range, R 1368 km
Specific Fuel Consumption, C 1.389*10" /s
Cruise Velocity, V uise 73.88 m/s
(L/D)max 19
(L/D)cruise 19*.866= 16.454
4.Descend 5.Landing:
Fuel Fraction for Cruise back
to starting station is:
’ 5 Wy Ws W, Wi W, W
W, — =09950 2 =2 x—x—2x—Sx——
w3 08520 : Wy W, W; W, W, W, =0.995x0.8520x0.8759x0.985x0.97

=0.7095
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1. Gross Weight Calculations
The Gross weight of an aircraft is denoted by W,

Type of airplane OV C
O in (kgf)

Sailplane-Unpowered 0.8312 -0.05
Sailplane-Powered 0.8805 -0.05
Homebuilt-metal/wood 0.9342 -0.09
Homebuilt-composite 0.8879 -0.09
Twin Turboprop 0.9249 -0.05

A=0.8879

C =-0.09

W

A . 203 _ ) 8879 W, 0% W, =520kg

0 0

1. Geometric And Aerodynamic Calculations

1. Aspect ratio

2 2
A (6.77)
s 498

; AR =9.203

2. Chord length

_S _A4%. 07356

b 677
3. We know that,
1=1.79*10"Pas

Therefore, Reynolds’s number can be calculated by using the formula,
pxV xC  1.225x73.88x0.7356

Re= = = =3.7193x10°
P 1.79%x10°
4, Maximum Coefficient of lift,
2xW,
Ciray = Wo  _ 2x520%x9.81 —1.8001

pxVZxS  1.225x30.487 x4.98

5. Coefficient of lift for aerofoil,

Cim 18001 ) g9,q

CI,aerofoil =W = 0.95

I1l. SOFTWARE MODELING AND ANALYSIS
Modelling using CATIA

e e S

Do own b ta to s e

F|g3 CATIA model of Wing Section Fig4: CATIA model of the entire aircraft
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Analysis using ANSY'S

L B e

e ANl @ S 1
Fig8: Lift generated on the airfoil
AN
ale Al®@ S | % 0 L) =
Fig 9: Meshing Fig10: Outlet
= \ L
R b
N
(% ) A s ] 1% ) ANe - 1
Fig 11: Solver Figl2: Result
GRAPHS

With the help of data generated by ANSY'S,Airfoil-Epplor 1230 is selected and graphs for various parameters are plotted.

Figl3: Airfoil-Epplor 1230 Figl4: Coefficient of lift v/s angle of attack
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Figl5: Coefficient of lift v/s length of the chord Fig16: Coeficient of moment v/s angle of attack
Figl7: Coefficient of Lift v/s Coefficient of Drag Figl8: Glide Ratio v/s angle of attack

COMPARING SIMILAR AIRFOILS
The airfoil used in Rutan VariEze is “EPPLER 1230”. There are other similar airfoils which fall under this series.
These include:EPPLER 1211,EPPLER 1213,EPPLER 1214,EPPLER 1233.

Fig23: Coefficient of lift v/s angle of attack Fig24: Coefficient of Lift v/s Coefficient of Drag

Fig25: Coefficient of lift v/s length of the chord Fig26: Coeficient of moment v/s angle of attack
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Fig27: Glide Ratio v/s angle of attack Fig27: Flow Analysis
Above graphs deduce the following facts:

The maximum lift is obtained by the airfoil EPPLER 1211. On the other hand a sufficient amount of lift is
generated by the airfoil EPPLER 1230 and the maximum lift is found out to be 1.84 which is very close to the calculated
value 1.8001.The C, by Cp graph shows that the maximum value is obtained by the airfoil EPPLER 1211 which enhances
the chance of this airfoil being chosen for fabrication. However, the airfoil EPPLER 1230 along with the other airfoils gives
us the desired and required amount of this value.A gradual increase in the lift and a smooth decrease in the lift is noted by
the airfoil EPPLER 1230 along the length of the chord. This gives us a very smooth and well maintained pressure
distribution over the airfoil thereby producing the desired amount of lift with minimal drag.The coefficient of moment
increases gradually for the change in angle between 0 to 5 degree for the airfoils EPPLER 1211 and EPPLER 1233.

However, this value should remain a constant for this range and if it does not then it may create instability. The
coefficient of moment remains constant for the propeller EPPLER 1230 and thus the stabilty of the system is maintained.The
Best Glide ratio is obtained by the EPPLER 1230 and thus the consumption of fuel used by the aircraft with the above
mentioned propeller will be less.

Considering all the above points we see that the airfoil best suited for the airplane “Rutan VariEze” is EPPLER
1230 and thus we have disregarded the other airfoils similar to this airfoil.

IV. CONCLUSION
The analytical calculations yield certain important parameters like Gross weight, Coefficient of Lift for Aerofoil and of
entire airplane. These were estimated to be:

PARAMETER VALUE
Gross Weight 520kg
Coefficient of lift of airfoil 1.8948
Coefficient of lift of wing 1.8001
Reynolds Number 3.7193*10°

Calculations of coefficient of lift and Reynolds number were done with help of ANSYS and results were found to
coincide. The maximum lift coefficient was found to be 1.8001 analytically and by inputting the value in ANSYS, this value
turns out to be 1.84 at an angle of attack of 14° which is fairly close to the analytical value.

Thus an approach for the Verification of Aerodynamic Analysis for selection of Airfoil in Electric Powered Racing
Airplane both analytically and by FEM is done successfully and the results were found to be satisfactory.

Future work of this project will be for the verification of performance analysis of the same airfoil as velocities at
different performance parameters plays an important role for a racing aircraft.
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ABSTRACT: The connecting rod is a major link inside
of a combustion engine. It connects the piston to the
crankshaft and is responsible for transferring power from
the piston to the crankshaft and sending it to the
transmission. There are different types of materials and
production methods used in the creation of connecting
rods. The most common types of materials used for
connecting rods are steel and aluminum. Connecting rods
are widely used in variety of engines such as, in-line
engines, V-engine, opposed cylinder engines, radial
engines and oppose-piston engines.

For the project work we have selected connecting
rod used in light commercial vehicle of tata motors had
recently been launched in the market. We used PRO-E
wildfire 4.0 software for modeling of connecting rod and
ANSYS 11 software for analysis. ANSYS Workbench module
had been used for analysis of connecting rod. We found out
the stresses developed in connecting rod under static
loading with different loading conditions of compression
and tension at crank end and pin end of connecting rod. We
have also designed the connecting rod by machine design
approach. Design of connecting rod which is designed by
machine design approach is compared with actual
production drawing of connecting rod. We found that there
is possibility of further reduction in mass of connecting rod.

Keywords: Analysis, Connecting rod, Machine Design

I. INTRODUCTION

The connecting rod is a major link inside a
combustion engine. It connects the piston to the crankshaft
and is responsible for transferring power from the piston to
the crankshaft and sending it to the transmission. There are
different types of materials and production methods used
in the creation of connecting rods. The most common types
of Connecting rods are steel and aluminum. The most
common types of manufacturing processes are casting,
forging and powdered metallurgy. Connecting rods are
widely used in variety of engines such as, in-line engines,
V-engine, opposed cylinder engines, radial engines and
opposed-piston engines. A connecting rod consists of a
pin-end, a shank section, and a crank-end. Pin-end and
crank-end pinholes at the upper and lower ends are
machined to permit accurate fitting of bearings. These
holes must be parallel. The upper end of the connecting rod
is connected to the piston by the piston pin. If the piston
pin is locked in the piston pin bosses or if it floats in the
piston and the connecting rod, the upper hole of the
connecting rod will have a solid bearing (bushing) of
Bronze or a similar material. As the lower end of the
connecting rod revolves with the crankshaft, the upper

End is forced to turn back and forth on the piston pin.
Although this movement is slight hence the bushing is
necessary because of the high pressure and temperatures.

The lower hole in the connecting rod is split to
permit it to be clamped around the crankshaft. The bottom
part, or cap, is made of the same material as the rod and is
attached by two bolts. The surface that bears on the
crankshaft is generally a bearing material in the form of a
separate split shell. The two parts of the bearing are
positioned in the rod and cap by dowel pins, projections, or
short brass screws. Split bearings may be of the precision
or semi precision type. From the viewpoint of
functionality, connecting rods must have the highest
possible rigidity at the lowest weight.

The function of connecting rod is to transmit the
thrust of the piston to the crankshaft. Figurel.2 shows the
role of connecting rod in the conversion of reciprocating
motion into rotary motion. A four-stroke engine is the most
common type. The four strokes are intake, compression,
power, and exhaust. Each stroke requires approximately
180 degrees of crankshaft rotation, so the complete cycle
would take 720 degrees. Each stroke plays a very
important role in the combustion process. In the intake
cycle, while the piston moves downward, one of the valves
open. This creates a vacuum, and an air-fuel mixture is
sucked into the chamber (Figure 1 (a)). During the second
stroke compression occurs. In compression both valves are
closed, and the piston moves upward and thus creates a
pressure on the piston, see Figure 1 (b). The next stroke is
power. During this process the compressed air-fuel
mixture is ignited with a spark, causing a tremendous
pressure as the fuel burns. The forces exerted by piston
transmitted through the connecting rod moves the
crankshaft, see Figurel(c). Finally, the exhaust stroke
occurs. In this stroke, the exhaust valve opens, as the
piston moves back upwards, it forces all the air out of the
chamber and thus which completes the cycle of crankshaft

rotation Figure 1(d).
"\q i"'Pb‘ -“Pbﬁ
j* | !r j" ?r
f . 5
k.&‘ (- o=
Fig 1 (b) compression stroke
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Fig 1 (a) Intake stroke
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Fig 1.2(d) Exhaust stroke
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Fig 1 (c) Power stroke

Il. ANALYTICAL DESIGN OF CONNECTING ROD
Piston Diameter =112m
Piston Weight =1.450 kg
=22.12N
Weight of connecting rod = 2.731 kg
Weight of reciprocating parts =
0.33*Weight of connecting rod
=1.450 + 0.33*2.731
=2.351 kg
=2.351*9.81 N
=23.06 N
Piston Material =C-70
Stroke =112x127
Engine RPM = 1200-1700 rpm with maximum over speed
of 2200 rpm

Piston Weight +

Compression Ratio of Engine =17:1
Maximum explosion pressure ~ =2.63 MPa
Length of connecting rod =214 mm

Section of rod : In I.C. engines, the most widely
used section of rod is | due to its easiness as it will keep the
inertia forces small and it can withstand the high gas
pressure also.

In the plane of motion, the ends of the rod are direction free
and so freely hinged at the piston pin and the crank pin.
Hence for buckling about neutral axis, the strut is freely
hinged (figure 5.1). in the plane perpendicular to plane of
motion, for buckling about axis yy, the strut is is fixed ended
due to the effect of bearings at piston and crankpins.
Therefore for buckling about axis yy, the rod is four times as
strong as for buckling about axis xx. But the rod should be
equally strong in both the planes.
4lyy = Ixx
kyy2 = (1/4)kxx2
let the flange and web thickness of section =t
depth of section = 5t
width of section = 4t
area of section =11t2
Ixx= (BH3 — bh3)/12

= [4t*(5t)3 — 3t*(3t)3]/12

=410t4/12
lyy = ( 2tB3 - ht3)/12

= [ 2t*(4t)3 + 3t*(t)3]/12

= 131t4/12
Kxx2 = Ixx/ A
= [419t4] / [12*11t2]
=3.18t2
Kyy2 = lyy/A
=[131t4] /[ 12*11t2]
= 0.995t2
Kyy2/kxx2 = [0.995t2] / [3.18 t2] = 1/3.2
Kxx2=3.2*kyy2
By Rankine formula

Fcu*A
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Buckling load =
1+ a*(I/k)2

Buckling load = Maximum explosion load* factor of safety
= (3.14/4)*0.1122*2.63*106*6
(taking factor of safety = 6)
= 155465 N

Fcu = 870MPa
A=11t2
a = 1/7500
1=0.214 m
k = kx
870*106*11t2
155465 =

1+ (1/7500)*(0.214*(3.18 t2))
t=4.6*10-3m
t=5mm
Depth = 5t = 25mm
Width = 4t =20mm
Section at crank end = 32*20
Section at pinend = 22*20.
5.2.2 Dimensions of big end
P =lc*dc*Pb
Where
P = maximum gas load
Ic = length of crank pin (mm)
dc = diameter of crank pin(mm)
Pb = allowable bearing pressure= ranges from 8MPa 15
MPa
P =(3.14/4)*0.1122 *2.63*103
=26 kN
=26000 N
But Ic/dc=1.25t0 1.5
Taking lc/dc=1.25
26000 = 1.25*dc*dc*15
dc =50mm
Ic =1.25*dc
=1.25*50
=62.5mm
Diameter of crank pin=50mm
Length of crank pin =62.5mm
Empirically dc should be = (0.5 to 0.65)*bore
and Ic should be =(0.4 to 0.6)*bore
5.2.3 Design of small end
P = Ip*dp*Pb
Where
P = maximum gas load
Ic =length of piston pin (mm)
dc = diameter of piston pin(mm)
Pb = allowable bearing pressure
Pb = usually ranges from 15 to 31.5 MPa
But Ip/dp=1.5t0 2
Taking Ip/dp=1.5
26000 =1.5*dp*dp*15
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dp= 34 mm
Ip=52.5mm
5.2.4 Bolts for Big End Cap
Inertia force is
Fi = (F/g)*(02 )*r[ cosO + (r/l)cos20]
Where
F = Weight of reciprocating parts
® =angular velocity
r =radius of
| =length of
o = (2*3.14*N)/60
= (2*3.14*2250)/60

=236 rad/s

6=00

F=23.6 N

1=0.214m

r=0.0635m

Fi = (F/g)*(®2 )*r[ cos® + (r/1)cos26]
=10780 N

If 2 bolts are used and core diameter is dc
2*(3.14/4)*dc2 *ft=10780N
(ft = 120 MPa = allowable stress ranges from 120 to
175MPa)
dc=8 mm
Outer diameter =8/0.8

=10mm
Connecting rod big end Bearing cap

Maximum bending moment may be taken as
= (Fi*s)/6
Where
Fi = load on cap i.e. the inertia load
s = distance between bolt centers

= diameter of bearing + twice the thickness of bearing
liner +diameter of

Bolt + some clearance

Thickness of bearing liner = thickness of shell + thickness of
bearing metal
Thickness of bearing metal shell may be taken empirically
as
=0.05*cylinder bore
=0.05*112
=5.6mm
Thickness of bearing metal may be taken as 1mm
s = 50+2*(5.6+1) + 10+ say 1.5mm

=75mm
Bending moment
= (Fi*s)/6
= 10780*75/6
=134.750 Nm
Now
Mb= fb*Z
fb may be taken as 120 MPa
Z = (b*c?)/6
Where
b= width of cap

= length of bearing (mm)

=50mm
¢ = thickness of cap (mm)
134750=120*(50 *c%)/6
c=11mm
5.2.6 Transverse Inertia Bending Stress
Centripetal force per unit of connecting rod, acting at
crankpin,
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C=pA®2r, N/m
Now
p for C-70 =7848kg/m?
A= 11t%
=11%*(0.005)2
=2.75*10-4 mm?
= (2*3.14*N)/60
= (2*3.14*2250)/60
= 236rad/s
C=7848*2.75*10-4*2362*0.0635
=7632.9N/m
Now
Maximum B.M. =0.128*Fn*|
Now
Fn =0.5*C*l
Maximum B.M.
= (0.128*C*12)/2
=0.128 * 7633*0.2142/2
=22.37Nm
Now
fo=M/zZ
Z=Ixx/(depth/2)
Ixx = (419*t4)/12
= (419*0.0054)/12
=2.18*10-8m4
Z =2.18*10-8/(0.05/2)
= 8.72*10-7
fb =22.33/(8.72*10-7)
=25.60 Mpa

I1l. FINITE ELEMENT ANALYSIS OF
CONNECTING ROD
In Figure 2 shown that solid model of Connecting Rod.

/\
=

Fig 2 Solid Model of Connecting rod

Meshing of Connecting rod: - In Figure 3 shown that
meshed model of connecting rod.

S

| e

Fig 3.Meshed model of Connecting Rod
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IV. LOAD DISTRIBUTION ON CONNECTING ROD

Tension loading

In tension, the connecting rod experiences cosine
distribution over 180 of the contact area. The pressure is
acting on the contact surface area of the connecting rod. The
normal pressure (po) was calculated from the following
equations:

P=Pocos 6

Po = (2Pt) / (rtIT)

Where,

0 = Crank angle, 0 degree for top dead center position

r = Radius of crank or pin end

t = Thickness of the connecting rod at the loading surface

Vol.3, Issue.1, Jan-Feb. 2013 pp-65-68

Pt = Force magnitude in tension
Table 1 loading data

Parameter Crank end loading Pin end loading

Tension  Compression Tension Compression
Load 26000N 26000N 26000N 26000N
magnitude
Load Cosine Uniform Cosine Uniform
Distributi Distributio | Distributio | Distribution | Distribution
on n1800 n 1800 1200

1200

Pressure Po=2Pt/Rct | Po=Pc/Rct | Po=2Pt/Rptn | PO=Pc/Rpt
Function | = 3 3
Pressure 10.11MPa 20.67MPa 22.24MPa 20.17MPa
On the
Surface

A Tension loading at B

Equivalent stresses developed

AN

Fixed supports

ig End (Crank end)

Application of Pressure

Compression loading:-

Equivalent stresses developed

Conclusion and future scope

Solid modeling of connecting rod was made in
Pro-E according to production drawing specification and
analysis under the effect of tensile and compressive loads
in terms of pressure is done in ANSYS Workbench. In
present work analytical result compare with numerical
result among all load conditions the maximum value of
equivalent stress was found to be 197.41 MPa when crank
end of connecting rod is in tension. This stress is less than
yield strength of material. It gives a factor of safety of
3.2.50 the existing design is oversafe but It is consider for
only static load condition.

From analysis it is observed that the minimum
stresses among all loading conditions, were found at crank
end cap as well as at piston end. So the material can be
reduced from those portions, thereby reducing material
cost. For further optimization of material dynamic analysis
of connecting rod is needed. After considering dynamic
load conditions once again finite element analysis will
have to be performed. It will give more accurate results
than existing
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Comparison of Various Line Clipping Algorithm for Improvement
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ABSTRACT: Demonstration of various Line clipping algorithms on the basis of their working principles. One way for
improving the efficiency of a line clipping algorithm is to reduce the repetition of algorithm. In this region codes are used to
identify the position of line. One algorithm reduces intersection calculations. An efficient clipping algorithm is presented
here to achieve this goal. One is based on testing xy plane to reduce intersection calculation. Our algorithm with reducing
the confluence point can avoid the repetition of algorithm.

Keywords: Line Clipping Algorithms, LB, CSL, NLN, Computer graphics.

I. INTRODUCTION

Any procedure, which identifies those portions of picture that are either inside or outside of the specified region of
the space is referred to as a clipping algorithm. The region against which an object is to clip is called a clip window.
Clipping algorithm can be applied in world coordinates so that only the contents of t6he window interior are mapped to the
device coordinates. There are five primitive types clipping, such as point, line, polygon or are, curve and text clipping.
Classical line clipping algorithms includes Cohen—Sutherland algorithm, Midpoint Subdivision algorithm, Liang Bearsky
and Nicholl-Lee-Nicholl algorithm.

Until recently, most works are concentrated on accelerating the intersection calculation so as to improve the
clipping efficiency [Sha92a, Day92a, Wan98a, Wan91a].

Il. COHEN SUTHERLAND CLIPPING OVERVIEW
In computer graphics CSL algorithm is a line clipping algorithm. The algorithm divides the 2D space into 9 parts,
using the infinite extension of four linear boundaries of the window. Assign a bit pattern to each region as shown in figure.
CSL algorithm reputedly calculates intersections along a line path, even thought the line may be completely outside
the clip window and each calculation requires both a division and a multiplication.

Figure 1.1 Four bits code for nine region.

Above
1 t
1 1
1001 1 1000 1 1010
H o
Left 0000 Right
0001 WINndoOw 0010
______ | -
1 ]
0101 | Q100 | 0110
] |
Below

The numbers in the figure above are called out codes. An out codes are computed for each of the two points in the
line. The bits in the out codes represent: TOP, BOTTOM, RIGHT, and LEFT. Each bit in the code is set to 1. If the region is
to the right of the window, the second bit of the code is set to 1. If the Bottom, third bit is set and if the Top, the fourth bit is
set. The four bits in the code the identify each of the nine region.

Lines that cannot be identified as completely inside or completely outside a clip window by these tests are checked
for intersection with the window boundaries. As shown in fig.2, such lines may or may not cross into the window interior.
We begin the clipping process for a line by comparing an outside endpoint to a clipping boundary to determine how much of
the line can be discarded. Then the remaining part of the line is checked against to other boundaries, and we continue until
either the line is totally discarded or a section is found outside the window. We set up our algorithm to checked line
endpoints against clipping boundaries in the order Left, Right, Bottom, and Top.

To illustrate the specific steps in clipping lines using the Cohen — Sutherland algorithm, we show how the lines in
Fig. 2 could be processed. Starting with the Bottom endpoint of the line from pl to p2, we checked pl against the Left,
Right, Bottom, and above boundaries in turn and find that this point is below the clipping rectangle. We then find the
intersection point p'l with the Bottom boundary and discard the line section from p1 to p'1. The line now has been reduced to
the section from p'l to p2. Since p2 is outside the clip window, we check this endpoint against the boundaries and find that it
is to the Left and above of the window. Intersection point p'2 is calculated. But this point is above the window. So the final
intersection calculation yields p"2 and the line from p'1 to p"2 is saved [Don04b].
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Figure 2.1 Lines extending from one coordinate region to another.

Intersection points with a clipping boundary can be calculated using the slop-intercept form of the line equation. For
a line with endpoint coordinates(x1, y1) and (x2, y2), the y coordinate of the intersection point with a vertical boundary can
be obtained with the calculation
y =yl +m(x —x1) 1)
Where the x value is set either to xwmin or to xwmax, and the slop of the line is calculated as
m = (y2 —yl) / (x2 — x1).
Similarly, if we are looking for the intersection with a horizontal boundary, the x coordinate can be calculated as
X=x1+(y—-yl)/m 2
With y set either to ywmin or to ywmax.
The following procedure demonstrates the Cohen-Sutherland line-clipping algorithm. Codes for each endpoints are
stored as bytes and processed using bit manipulations.
#define ROUND (a) ((int) (a+0.5))
/* Bits masks encode a point's position relative to the clip EGs. A points status is encoded by OR'ing together appropriate bit
masks.*/
#define Left_ EG 0x1
#define Right_ EG 0x2
#define Bottom_EG 0x4
#define Top_EG 0x8
/* points encoded as 0000 are completely inside the clip rectangle; All others are outside at least one EG.if OR'ing two
codes is FALSE (no bits are set in either code), the line can be Accepted. If the AND operation between two codes is true,
the line defined by those endpoints is completely outside the clip region and can be Rejected.*/
*/
#define INSIDE (a) (! a)
#define REJECT (a,b) (a&b)
#define ACCEPT (a,b) (1(alb))
#define FALSE 0
#define TRUE 1
Unsigned char encode (wcpt2 pt,dcpt winmin, dept winmax)
{
if (pt.x < winmin.x)
Code = code | Left_EG;
if (pt.x > WinMax.x)
Code = code | Right_EG;
if (pt.y < WinMin.y)
Code = code | Bottom_EG;
if (pt.y > WinMax.y)
Code = code | Top_EG;
Code = code | Top_EG;
Return (code);

}
void SwapPoints (wcpt2 *pl, wept2 *p2)

Wecpt2 tmp;
tmp = *pl; *pl = *p2; *p2 = tmp;

void SwapCodes (unsigned char *c1, unsigned
unsigned char tmp;

tmp = *c1; *cl = *c2; *c2 = tmp;
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void ClipLine (dcpt WinMin, dcpt WinMax, wept2 pl, wept2 p2)

{

Unsigned char codel, code2;
int done= FALSE, draw = FALSE;
Float m;
while (!done)
{
codel = encode (p1, WinMin, WinMax);
code2 = encode (py, WinMin, WinMax);
if (ACCEPT (codel, code2))
{
Done = TRUE;
Draw = TRUE;

}
Else if (REJECT (codel, code2))
Done = FALSE;
Else {
[*ensure that p1 is outside window*/
If (INSIDE (codel)) {
SwapPts(&pl, &p2);
SwapCodes(&codel, &code?); }
/* use slope (M) to find line_clip EG Intersection */
If (p2.x1=pl.x)
m = (p2.y - pl.y) / (p2.X - p1.X);
If (codel & Left EG)
{
pl.y += (WinMin.x - p1.x) * m;
pl.x = WinMin.x;

}

elseif (codel & Right EG)
{
ply += (WinMax.x - p1) * m;
pl.x = WinMax.x;

}
elseif (codel & Bottom_EG)
{
if (p2.x 1= pl.x)
pl.x += (WinMin.y — pl.y) / m;
pl.y = WinMin.y ;

}
elseif (codel & Top_EG)

if (p2.x 1= pl.x)
pl.x += (WinMax.y — pl.y)/m;
pl.y = WinMax.y ;
}
}
}
if (draw)

lineDDA (ROUND(p1.x), ROUND(pL.y),
ROUND (p2.x), ROUND(p2.));

}
I1l. LIANG- BERSKY CLIPPING ALGORITHM

Liang-bersky uses a parametric line representation to set up a more efficient line clipping procedure that reduces
intersection calculations. In general, the LB algorithm is more efficient tan the CSL algorithm since intersection calculation
is reduced. Each updates of parameters ul and u2 requires only one division and window intersection of the line are
computed only once when the final values of ul and u2 have been computed.
We can write parametric equation of a line segment is in the form
X =x +ulx
y =y +uly
where0<u<land dx=x;, —x Ay =¥; — ¥,
For a point (x,y) inside the clipping window, we have
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Hidpip = % + Axu = xewg,,

Ymin =¥1 HAV. U S yuime,

Rewrite these four inequalities as

Prll = gy k=123

Where parameter p and g are defined as

p; = —dx Q; = ¥ — Xwmpn (Left)
p; = Ax Qs = Hwmay —%; (Right)
ps = —4y 9z = ¥i — Ywmin (Bottom)
py = Ay Qs = YWmax—¥1 (Top)

Observe the following facts:

If o = 0. the line is parallel to the corresponding boundary and (a) if gy = 0. the line is completely outside the boundary

and can be eliminated.(b) if gi = 0. the line is inside the boundary and need further consideration.

If gy == 0, the extended line proceeds from the outside to inside of the corresponding boundary line.

If py = 0, the extended line proceeds from the inside to outside of the corresponding boundary line.

If o = 0. we can calculate the value of u that corresponds to the point where the infinitely extended line intersects the

extension of boundary k as
=
Py

The LB algorithm for finding the visible portion of the line, if any, can be stated as a 4 step process:

(@) If ;y = 0 and g = 0. for any k, eliminates the line and stop otherwise proceed to next step.

(b) For all k such that py, = 0 calculate r, = gy /py. Let 1, be the maximum of the set containing 0 and the various values
ofr.

(c) For all k such that p, = 0 calculate ry = qi/py- Let u; be the minimum of the set containing 1 and the calculated r
value.

(d) If u; = u,, eliminate the; line since it is completely outside the clipping window otherwise, use u; and u; to calculate
the endpoints of the clipped line.

u

IV. NICHOLL LEE NICHOLL CLIPPING ALGORITHM
NLN method uses more regions testing in the xy plane to reduce intersection calculations. The extra intersection
calculation eliminated in the NLN algorithm by carrying out more region testing before intersection position is calculated.
It uses symmetry to categorize endpoints into one of 3 regions (in the clip window, edge & corner). Then according
to end point category it cheeks several clip cases. For a line with endpoint p; and g , we first determine the position of point

p; for the nine possible region relative to the clipping rectangle. Only the three region shown below need be considered.
Figure 4.1 NLN clipping window.

Pi-

P1- Py-

@) i\’/:::;svc“p (b) p.in an edge region (€) p.in corner region

If pylies in any one of the other six region, we can move it to one of the three regions using a symmetry
transformation. For example, the region directly above the clip window can be transformed to the region left of the clip
window using a reflection about the line y=-x or we could use a 90° counter clockwise rotation. Next, we find out the position
of pz relative to py. To do this, we create some new regions in the plane, depending on the location of p;. Boundaries of the
new region are line segments that start at the position of pyand pass through the window corners.

V. IMPROVED CSL CLIPPING ALGORITHM
As before said our algorithm is based on Cohen—Sutherland algorithm whereas we try to be efficient. In our new
algorithm, Firstly, we apply Encoding & Code checking technique of Cohen—Sutherland algorithm to accept the completely
inside lines and reject lines that lie completely on the outside of each boundary of the clip window. Then, if the endpoint isn't
in the corner (A||B|C||D) of clipping window, the process of clipping will be same as Cohen—Sutherland algorithm. But if the
endpoint is in the corner figl (A||B|C||D), by comparing the distances between the endpoint to the points that gain by the
cross of line to the two clipping boundaries, confluence-points, and choose a boundary that have bigger distance for
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discarding, we can avoid repeating the algorithm. Against clipping boundaries in the order Left & above, Right & above,
Left & Bottom, Right & Bottom, Left, Right, Bottom, Top. When the endpoint is out of two clipping boundaries, in the
corner figl (A||B|C||D), we calculate the confluence-points of line to the clipping boundaries, in fig.3. The confluence-points
are p'2 and p"2. We consider two segments, from endpoint to the confluence-points, and then we calculate the length of
segments. The length of segment can be calculated as:

d=\(x—x)+(y-n) )

Then we compare the two lengths that came by calculating the length of segments and determine a bigger segment.
Finally we discard the line than to a clip boundary that its confluence-points makes bigger segment. And finally, we check
that the line endpoints be in the clipping window by OR'ing the new region
Codes.

To illustrate the specific steps in clipping lines using proposed algorithm, we show how the lines in Fig. 3 could be
processed. Starting with the Bottom endpoint of the line from p1 to p2, we checked pl against the Left, Right, Bottom, and
above boundaries in turn and find that this point just is below the clipping rectangle. We then find the intersection point p'l
with the Bottom boundary and discard the line section from p1 to p'L. The line now has been reduced to the section from p'l
to p2. Since p2 is outside the clip window, we check this endpoint against the boundaries and find that it is outside of the
Left and above of clipping rectangle. We calculate a confluence-points of line to the clipping boundaries and consider two
segments; from p2 to the p'2 and from p2 to p’’2. Then we compare the segments and determine a bigger segment. Finally
we discard the line than to a clip boundary that makes bigger segment. So the final intersection calculation yields p"2 and the
line from p'l to p"2 is saved.

Figure 3.1 Applying proposed algorithm to clip line.

P

The following procedure demonstrates the changes that we apply on cohen-sutherland line-clipping algorithm and
makes our new algorithm.

If the line is not rejected and not completely accepted follow steps else exit. If codes of (endpoint & LEFT EG &
TOP_EG) is not zero then calculate the distances between endpoint to LEFT_EG and endpoint to TOP_EG, then choose a
boundary that have a bigger distance for discarding.

If codes of (endpoint & LEFT_EG BOTTOM_EG) is not zero then calculate the distances between endpoint to
LEFT_EG and endpoint to BOTTOM_EG, then choose a boundary that have a bigger distance for discarding.

If codes of (endpoint & LEFT EG & TOP_EG) is not zero then calculate the distances between endpoint to
LEFT_EG and endpoint to TOP_EG, then choose a boundary that have a bigger distance for discarding.

If codes of (endpoint & RIGHT_EG & TOP_EG) is not zero then calculate the distances between endpoint to
RIGHT_EG and endpoint to TOP_EG, then choose a boundary that have a bigger distance for discarding.

If codes of (endpoint & RIGHT_EG & BOTTOM_EG) is not zero then calculate the distances between endpoint to
RIGHT_EG and endpoint to BOTTOM_EG, then choose a boundary that have a bigger distance for discarding.

Else the endpoint is not in the corner of clipping boundary and uses a common cohen-sutherland line clipping
algorithm.

VI. IMPLEMENTATION

We implemented the new algorithm on PC and compared its performance with that of Cohen-Sutherland algorithm.
Our machine is based on Pentium IV 2.00GHz, and the compiler is Turbo C running on Windows XP.

We apply the algorithm on five lines and the results are presented in Tables I. we assumed the clipping rectangle was from
(2,3)to (8, 7).
Table 1: results of implementation

. . Number of Confluence-points
S. No. | Line equation i i
CSL algorithm Current algorithm
1 Y =2X— 6 0<x<9 3 2
2 Y =-5/4x +49/4 1<x<12 | 4 2
3 Y = -3x +20 3<x<5 1 1
4 Y =-1/2x + 5 0<x<10 3 2
5 Y =6 1<x<14 2 2
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VII. RESULT
Certainly in best condition which the endpoints are completely inside or outside the clipping window, proposed
algorithm and Cohen-Sutherland algorithm are done the same. When endpoints are outside the clipping window and not in
the corner figl (A||B|C||D), these two algorithm line clip are similarly, because each endpoints are just out of one boundary
of clipping rectangle. Besides even if one of the endpoints be in the corner of clipping window, as you see in table.1, they
work different. When at least one endpoint be at the corner figl (A||B|C||D) our algorithm can done better. In this case the
average of confluence-points for Cohen-Sutherland algorithm may be three and two for our algorithm. Furthermore, if both
of endpoints be at the corner, the average of confluence-points may be four for Cohen-Sutherland algorithm and two for our
algorithm. As you see, in any condition our algorithm at most calculate just two confluence-points to line clipping. On the
other hand Cohen-Sutherland algorithm at most calculate four confluence- points. And as we said before whatever the

number of confluence-endpoints be lesser, the efficiency will be higher.

VIIl. CONCLUSION
In this article we try to introduce a new algorithm that is based on Cohen -Sutherland algorithm. However when the
line endpoints be at the corner, our algorithm may perform better. As a whole the presented algorithm just by calculating at
most two confluence-points for the line in every condition can discard faster. We can extend this algorithm for the clipping
windows which even if they are not square. Moreover for increasing the accuracy of calculation we can use fuzzy.

IX. FUTURE WORK
Both CSL and LB can be extended to 3D clipping.

X. ACKNOWLEDGEMENT
This work received support from the Department of Computer Science & Engineering, Takshshila Institute of Engineering
and Technology.

BIOGRAPHIES

Abhishek Pandey B.E.[I.T.], M.E.[C.S.E] is an assistant professor in the Department of Computer Science, Takshshila
Institute of Technology, Jabalpur[M.P.], India. His research interests include computer graphics, data structure and software
engineering.

Swati Jain is an assistant professor in the Department of Computer Science, Takshshila Institute of Technology, Jabalpur
[M.P.], India. His research interests include computer graphics, Fuzzy Logics, Soft Computing and software engineering.

REFERENCES
[1] Donald Hearn, and M. Pauline Baker, “Computer Graphics, C Version”, 3 edition, pp. 226-230, December 2004.

[2] Goudong Lu*, Xuanhui Wu, Qunsheng Peng, “An efficient line clipping algorithm based o adaptive line rejection”, ~Computers &
Graphics 26 (2002) 409-415.
[3] Sharma NC, Manohar S. Line clipping revisited: two efficient algorithm basedon simple geometric observations. Computers and

Graphics 1992; 16(1): 51-4. Day JD. “A new two dimensional ling clipping algorithm for small windows”, Computer Graphics
Forum 1992; 11(4): 241-5.

[4] Wang Haohong, Wu Ruixun, Cai Shijie. “A new efficient clipping algorithm basedon geometric transformation”, Journal of
Software 1998; 9(10): 728-33 (in Chinese).

[5] Wang Jun, Liang Youdong, Peng Qunsheng. “A 2-D lineclipping with the least arithmetic operations”, Chinese Journal of
Computers 1991 ;( 7): 495-504(in chinese).

[6] Sproull RF, Sutherland IE. “A clipping divider”. In: Proceedings of the Fall Joint Computer Conference.Washington: Thompson
Books, 1968. p. 765-75.

[7]1 Rogers DF. “Procedural elements for computer graphics”. New York: McGraw-Hill, 1985. P.111-87.
[8] Sobkow MS, Pospisil P, Yang YH. A fast two-dimensional line clipping algorithm via line encoding Computers and Graphics198.

WWW.ijmer.com 74 | Page



International Journal of Modern Engineering Research (IJMER)

WWW.ijmer.com

Vol.3, Issue.1, Jan-Feb. 2013 pp-75-82

ISSN: 2249-6645

MHD Free Convection and Mass Transfer Flow past a Vertical Flat
Plate
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ABSTRACT: We investigate the two dimensional free
convection and mass transfer flow of an incompressible,
viscous and electrically conducting fluid past a continuously
moving vertical flat plate in the presence of heat source,
thermal diffusion, large suction and the influence of uniform
magnetic field applied normal to the flow. Usual similarity
transformations are introduced to solve the momentum,
energy and concentration equations. To obtain the solutions
of the problem, the ordinary differential equations are solved
by using perturbation technique. The expressions for velocity
field, temperature field, concentration field, skin friction,
rate of heat and mass transfer have been obtained. The
results are discussed in detailed with the help of graphs and
tables to observe the effect of different parameters.

Keywords: Free convection, MHD, Mass transfer, Thermal
diffusion, Heat source parameter.

I. INTRODUCTION
Magneto-hydrodynamic (MHD) is the branch of

continuum mechanics which deals with the flow of
electrically conducting fluids in electric and magnetic fields.
Many natural phenomena and engineering problems are
worth being subjected to an MHD analysis. Furthermore,
Magneto-hydrodynamic (MHD) has attracted the attention
of a large number of scholars due to its diverse applications.

In engineering it finds its application in MHD
pumps, MHD bearings etc. Workers likes Hossain and
Mandal [1] have investigated the effects of magnetic field
on natural convection flow past a vertical surface. Free
convection flows are of great interest in a number of
industrial applications such as fiber and granular insulation,
geothermal systems etc. Buoyancy is also of importance in
an environment where differences between land and air
temperatures can give rise to complicated flow patterns.

Convection in porous media has applications in
geothermal energy recovery, oil extraction, thermal energy
storage and flow through filtering devices. The phenomena
of mass transfer are also very common in theory of stellar
structure and observable effects are detectable, at least on
the solar surface. The study of effects of magnetic field on
free convection flow is important in liquid-metal,
electrolytes and ionized gases. The thermal physics of
hydro-magnetic problems with mass transfer is of interest in
power engineering and metallurgy. The study of flows
through porous media became of great interest due to its
wide application in many scientific and engineering
problems. Such type of flows can be observed in the
movement of underground water resources, for filtration and

water purification processes, the motion of natural gases and
oil through oil reservoirs in petroleum engineering and so
on. The porous medium is in fact a non-homogeneous
medium. The velocity is usually so small and the flow
passages are so narrow that laminar flow may be assumed
without hesitation. Rigorous analysis of the flow is not
possible because the shape of the individual flow passages is
so varied and so complex. Poonia and Chaudhary [2] studied
about the flows through porous media. Recently researchers
like Alam and Rahman [3], Sharma and Singh [4]
Chaudhary and Arpita [5] studied about MHD free
convection heat and mass transfer in a vertical plate or
sometimes oscillating plate. An analysis is performed to
study the effect of thermal diffusing fluid past an infinite
vertical porous plate with Ohmic dissipation by Reddy and
Rao [6]. The combined effect of viscous dissipation, Joule
heating, transpiration, heat source, thermal diffusion and
Hall current on the hydro-Magnetic free convection and
mass transfer flow of an electrically conducting, viscous,
homogeneous, incompressible fluid past an infinite vertical
porous plate are discussed by Singh et. al. [7]. Singh [8] has
also studied the effects of mass transfer on MHD free
convection flow of a viscous fluid through a vertical channel
walls. An extensive contribution on heat and mass transfer
flow has been made by Gebhart [9] to highlight the insight
on the phenomena. Gebhart and Pera [10] studied heat and
mass transfer flow under various flow situations. Therefore
several authors, viz. Raptis and Soundalgekar [11], Agrawal
et. al. [12], Jha and Singh [13], Jha and Prasad [14] have
paid attention to the study of MHD free convection and
mass transfer flows. Abdusattar [15] and Soundalgekar ET.

al. [16] also analyzed about MHD free convection
through an infinite vertical plate. Acharya et. al.[17] have
presented an analysis to study MHD effects on free
convection and mass transfer flow through a porous medium
with constant auction and constant heat flux considering
Eckert number as a small perturbation parameter. This is the
extension of the work of Bejan and Khair [18] under the
influence of magnetic field. Singh [19] has also studied
effects of mass transfer on MHD free convection flow of a
viscous fluid through a vertical channel using Laplace
transform technique considering symmetrical heating and
cooling of channel walls. A numerical solution of unsteady
free convection and mass transfer flow is presented by Alam
and Rahman [20] when a viscous, incompressible fluid
flows along an infinite vertical porous plate embedded in a
porous medium is considered.
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In view of the application of heat source and
thermal diffusion effect, the study of two dimensional MHD
free convection and mass transfer flow past an infinite
vertical porous plate taking into account the combined effect
of heat source and thermal diffusion with a great agreement
was conducted by Singh ET. al.[21].

In our present work, the effect of large suction on

MHD free convection heat and mass transfer flow past a
vertical flat plate has been investigated by similarity
solutions which are obtained by employing the perturbation
technique. We have used MATHMATICA to draw graph
and to find the numerical results of the equation.

I1. THE GOVERNING EQUATIONS

Consider a two dimensional steady free convection
heat and mass transfer flow of an incompressible,
electrically conducting and viscous fluid past an electrically
non-conducting continuously moving vertical flat plate.

Introducing a Cartesian co-ordinate system, x-axis
is chosen along the plate in the direction of flow and y-axis
normal to it. A uniform magnetic field is applied normally to
the flow region. The plate is maintained at a constant
temperature T, and the concentration is maintained at a
constant value Cy. The temperature of ambient flow is T,
and the concentration of uniform flow is C,,,

Considering the magnetic Reynold’s number to be

very small, the induced magnetic field is assumed to be
negligible, so that B= (0, By(x), 0).The equation of

conservation of electric charge isV. J Where J = (Ix, Jy,
Jz) and the direction of propagation is assumed along y-axis
so that J does not have any variation along y-axis so that the

= oJ
y derivative of J namely Yo resulting in J,=constant.
ay y

Also the plate is electrically non-conducting J,=0
everywhere in the flow. Considering the Joule heating and
viscous dissipation terms to negligible and that the magnetic
field is not enough to cause Joule heating, the term due to
electrical dissipation is neglected in the energy equation.

The density is considered a linear function of
temperature and species concentration so that the usual
Boussinesq’s approximation is taken as p=pg [1-{# (T-T.,)
+£°(C-C.)}]. Within the frame work of delete such
assumptions the equations of continuity, momentum, energy
and concentration are following [21]
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Fig -Physical model of boundary layer
Continuity equation
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Momentum equation
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Energy equation
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LV i P )
x oy pCp py?

Concentration equation

oC oC o%c %t “)
U—+v—=Dy —+Dy —
oX oy Gyz 5’)/2
The boundary conditions relevant to the problem are
u=U,, v=v,(x), T=T, C=C, aty=0 5)
u=0, v=0, T=T,C=C, at y—>o

Where u and v are velocity components along x-
axis and y-axis respectively, g is acceleration due to gravity,
T is the temperature. K is thermal conductivity, ¢ is the
electrical conductivity, Dy, is the molecular diffusivity,U, is
the uniform velocity, C is the concentration of species, Bo(X)
is the uniform magnetic field, Cp is the specific heat at
constant pressure, Q is the constant heat source(absorption
type), Dy is the thermal diffusivity, C(x) is variable
concentration at the plate, vo(x) is the suction velocity, p is
the density, ¢ is the kinematic viscosity, £ is the volumetric
coefficient of thermal expansion and £~ is the volumetric
coefficient of thermal expansion with concentration and the
other symbols have their usual meaning. For similarity
solution, the plate concentration C(x) is considered to be
C(X)=C,+(Cy-C.,)x.
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1. MATHEMATICAL ANALYSIS suction
_ We mtroquce thg followm_g local similarity X (&) =1+ X1(E) + £2X 5 (E) + £3X5(E) +ovnn... (16)
variables of equation (6) into equation (2) to (4) and ) 3 17)
boundary condition (5) and get the equation (7) to (9) and Y (6) = &Y1(&) +&TY2(E) +&7V3(E) +.n.
boundary condition (10) Z(E) = Z1(E) + €225 (&) + £3Z3(E) + ... (18)
Using equations (16)-(18) in equations (12)-(14) and
v = Mf ), n=y f U, . 6) considering up to order O(®), we get the following three
28x sets of ordinary differential equations and their
o) = T-T, ) = C(x)-C, corresponding boundary conditions
T,-T., C,-C, First order O¢e):
"4 ff'—Mf'+Gro+Gmg=0 ) X{+X{=0 (9)
0" +Prfe'—SPro=0 (8) Y/+PrY{ =0 (20)
¢" —2Scf -+ Scf g’ +SpSco” =0 ©) Z{ +ScZ1 +ScSqY'=0 (21)
H b uCp . the Prandtl b The boundary conditions for 1% order equations are
where Pr=2"—- is the Prandtl number, ,
X, =0,X/=1 Y, =1 Z =1lat £=0 (22)
Gr= w is the Grashof number, X/=1 Y,=0, Z=0 as &£=0
0
Second order O(&?):
298 (C,=C) . \pogic oond order 96 ’3
Gm = — i Modified Grashof X5+ X5 + X1 X{ = MX{ —GrY; —GmZ; (23)
0 " ! 4
number, Y2 +Pr X]_Yl + PI’YZ =S PI’Yl (24)
Q . Z5 +ScZ5 =2ScX{Z3 — ScX1Z1 — ScSoYs (25)
S=—— isthe Heat source paramater, o nd .
0 The boundary conditions for 2™ order equations are
B2 X,=0, X;=0, ¥,=0, Z,=0 at £=0 (26)
M= 2X9P () Magnetic parameter, 2 2 2 2 d
U,p X,=0, Y,=0, Z,=0 a ¢&—owx
H 3y.
Sc = g is the Schmidt number and Third order O(z"):
D, Y XI4+ X I+ XX, X, X = MX} —GrY, -GmZ, (27)
S, == s the Soret number Y§ +PrX;Ys +PrX,Y] +PrY3 =SPrY, (28)
- GG N 77+ ScZ! = 25CX.Z, +2ScXJZ, — ScX, 2! (29)
with the boundary condition, —SCX,Z) — ScS,Y,"
f—f f'=1, 0=1 ¢=1 atn=0 (10) The boundary conditions for 3" order equations are
" X,=0, X;=0, Y,=0, Z,=0 at £=0 (30)

f'=0, =0, ¢=0 as n—ow
X;=0, Y,=0, Z,=0 as (=

where f,, =v,(X) fﬂ and primes denotes the The solution of the above coupled equations (19) to (30)
o under the prescribed boundary conditions are as follows

derivatives with respect to #. First order O¢e):
éznfw’ f(ﬂ): fwx(é)! Xl ::I_—e_(ﬂZ (31)
00 =1, (). #0)=1,2() (1) v, e (32)
By using the above equation (11) in the equations (7) - sc
_m -Sc& —Pr¢ 33

(9) with boundary condition (10) we get, Zy=01-Aye ) +Ae (33)
X"+ XX" = g(MX'—GrY —GmZ) (12) Second order O(°):
Y"+PrXY' =& Pry (13) X, = %e’z‘f A+ AT - AT AR A, 34
Z"—25cZX"+ScXZ'+ScSgY" =0 14 - _
The bound ) Cd't' , (18) duce t Y Ve e T e T >

e boundary conditions reduce to m R B R s ~ 36
X :1, X r_ £, Y —c a.nd Z =c a.t é — 0 (15) ZZ - (BS Bl BZ BB Bef)e +(B3 BS + 845) ( )

efPrﬁ + Ble7(1+Pr)§ + Bzef(hSc),ﬁ

X'=0, Y=0, Z=0 a ¢&—oo ) .
Third order O(”):

Now we can expand X, Y and Z in powers of & as

follows since ¢ = iz is a very small quantity for large

w
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B . B A,
X, =B, +(By + By +—&2)e ¢ — (=L - A, ——2¢)
3 31 24 32 2 4 AZ 2 (37)
e+ (st + Bze + Bla‘f)eiprg _[827 - st - leg]
-1 -
e,sc; _B e—(1+Pr)§ _B e—(1+Sc), ——E’S*
29 30 24
Y, =[B,, + B §+&<§2]e’w +[B, -B
3 40 41 2 39 35 (38)
+ B36§]e—(l+Pr)§ + Ba7e—(2+Pr)§ + B38e—(Pr+Sc)5
+ﬁe-zpr5
2
-S —(1+S
Z,=Be “ +(Bys + By S)e rsos
(39)

—(1+Pr)¢& —(2+Pr)¢
+ (B117 + Bloog)e " + BlOZe "
—(2+Sc)¢ —(Pr+Sc)& —2Pr¢&
+ BlOSe + BlO4e - Blose
-2Sc& 2\,-Pré
- B1oee + (Blls + B119§ - BllO§ )e

Using equations (16) to (18) in equation (11) with the
help of equations (31) to (39) we have obtained the
velocity, the temperature and concentration fields as
follows

Velocity distribution

u=U,f'(n) =U,f/X"(&) (40)
= U [X/(&) +eX; (&) +£°X{(&)]

Temperature distribution

0@n) = 1,Y (&) (41)
=Y, (&) + &Y, (&) + 74 (8)

Concentration distribution

B(n) = F32(0) = Z1(&) + &5 (&) + 87 Z5(£) (42)

The main quantities of physical interest are the local skin-

friction, local Nusselt number and the local Sherwood
number. The equation defining the wall skin-friction as

A3
)y g

Thus from equation (40) the skin-friction may be written
as

roc|f ”(77)]7]:0 =[l+efl+ A -2A +Apr?
+ASc*}+&*{B, - 2B,, +B,,
-B, +2A,-2B, Pr+ PI‘Z(B25
+B,) —2B,,Sc—Sc?*(B,, —B,)

(44)

3
- B, (1+Pr)*> —B,,(1+Sc)* - §}]

The local Nusselt number denoted by Nu and defined as

Nu= _(8_TJ (49)
¥ )y

Therefore using equation (41), we have

Nu oc [9’(77)]7720 =—Pr+e(A,—A,)+ 6‘2[(841
—PrB,, —(1+Pr)(B,, — By)
+ By — B, (2+Pr) — By (Pr
+5Sc)— A, Pr]

The local Sherwood number denoted by Sh and defined

(46)
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as

Sh=_[§j )
YN Jyeo

Hence from equation (42), we can write
Shoc [¢'(77)]’]:0 =-APr-Sc(l-A)+&{Sc(B, +B,
+B,-B;)-B, —Pr(B,—B;)+B,
—-B,(1+Pr)—B,(1+Sc)
+&*{-B,,,Sc—(1+Sc)B, + B,
- (1+ Pr) B117 + BlOO - BlOZ (2 + PI’)
—B,;(2+Sc)— B, (Pr+Sc)
+ 2B, Pr+2B,,;Sc — B, Pr+ B0}

(48)

IV. RESULTS AND DISCUSSION

To observe the physical situation of the problem
under study, the wvelocity field, temperature field,
concentration field, skin-friction, rate of heat transfer and
rate of mass transfer are discussed by assigning numerical
values to the parameters encountered into the corresponding
equations. To be realistic, the values of Schmidt number
(Sc) are chosen for hydrogen (Sc=0.22), helium (Sc=0.30),
water-vapor (Sc=0.60), ammonia (Sc=0.78), carbondioxeid
(Sc=0.96) at 25°C and one atmosphere pressure. The values
of Prandtl number (Pr) are chosen for air (Pr=0.71),
ammonia (Pr=0.90), carbondioxied (Pr=2.2), water
(Pr=7.0). Grashof number for heat transfer is chosen to be
Gr=10.0, 15.0, -10.0, -15.0 and modified Grashof number
for mass transfer Gm=15.0, 20.0, -15.0, -20.0. The values
Gr>0 and Gm>0 correspond to cooling of the plate while the
value Gr<0 and Gr<0 correspond to heating of the plate.

The values of magnetic parameter (M=0.0, 0.5, 1.5,
2.0), suction parameter (f,, =3.0, 5.0, 7.0, 9.0), Soret humber
(So=0.0, 2.0, 4.0, 8.0) and heat source parameter (S=0.0, 4.0,
8.0, 12.0) are chosen arbitrarily.

The velocity profiles for different values of the
above parameters are presented from Fig.-1 to Fig.-11. All
the velocity profiles are given against #.

In Fig.-1 the velocity distributions are shown for
different values of magnetic parameter M in case of cooling
of the plate (Gr>0). In this figure we observe that the
velocity decreases with the increases of magnetic parameter.

The reverse effect is observed in the Fig.-2 in case
of heating of the plate (Gr<0). The velocity distributions
are given for different values of heat source parameter S in
case of cooling of the plate in the Fig.-3. From this figure
we further observe that velocity decreases with the increases
of heat source parameter. The opposite phenomenon is
observed in case of heating of the plate in Fig.-4. In Fig.-5
the velocity distributions are depicted for different values of
suction parameter f,, in case of cooling of the plate. Here we
see that velocity decreases with the increases of suction
parameter. The reverse effect is seen in case of heating of
the plate in Fig.-6.

The Fig.-7 represents the velocity distributions for
different values of Schmidt number Sc in case of cooling of
the plate. By this figure it is noticed that the velocity for
ammonia (Sc=0.78) is less than that of hydrogen (Sc=0.22)
decreases with the increases of Schmidt number. The
reverse effect is obtained in case of heating of the plate in
Fig.-8. The Fig.-9 exhibits the velocity distributions for
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different values of Soret number Sy in case of cooling of the
plate. Through this figure we conclude that the velocity
increases increasing values of Soret number. The opposite
phenomenon is seen in case of heating of the plate from
Fig.-10.

In Fig.-11 the velocity distributions are presented
for different values of M, S, Sc, Pr and f, in both case of
cooling and heating of the plate where Sy =0.0 and Uy=1.0.

It is noted that for externally cooled plate (a) an
increase in M decreases the velocity field is observed by
curves (i) and (ii); (b) an increase in f, decreases the
velocity field observed by curves (i) and (iii); (c) an increase
in S decreases the velocity field observed by curves (iii) and
(iv); (d) an increase in Sc decreases the velocity field
observed by curves (i) and (v); (¢) an increase in Pr
decreases the velocity field is seen in the curves (i) and (vi);
(f) all these effects are observed in reverse order for
externally heated plate. All the velocity profiles attain their
peak near the surface of the plate and then decrease slowly
along y-axis. i.e. far away from the plate. It is clear that all
the profiles for velocity have the maximum values at #=1.

The temperature profiles are displayed from Fig.-
12 to Fig.-14 for different values of Pr, S and f,, against #.

We see in the Fig.-12 the temperature distributions
for different values of Prandtl number Pr. In this figure we
conclude that the temperature decreases with the increases
of Prandtl number. This is due to fact that there would be a
decrease of thermal boundary layer thickness with the
increase of prandtl number. In Fig.-13 displays the
temperature distributions for different values of heat source
parameter S. In this figure it is clear that the temperature
field increases with the increases of heat source parameter.

Fig.-14 is the temperature distributions for different
values of Pr, S, f,, for Gr=10.0, Gm=15.0, M=0.0, Sy =0.0
and Sc=0.22. In this figure it is obtained that an increases in
Pr and S decreases the temperature field but an increases in
of f,, increases the temperature field.

The profiles for concentration are presented from
Fig.-15 to Fig.-17 for different values of Sy, Sc and f,,.

The Fig.-15 demonstrates the concentration
distributions for different values of Soret number. It is
noticed that the concentration profile increases with the
increases of Soret number. Fig.-16 gives the concentration
distributions for different values of suction parameter f,,. We
are also noticed that the effects of increasing values of f,,
decrease the concentration profile in the flow field. In Fig.-
17 the concentration distributions are shown for different
values of Sc, Sy and f,, for Gr=10.0, Gm=15.0, M=0.0, S=2.0
and Pr=0.71. In this figure it is seen that the concentration
field increases with the increases of Schmidt number Sc.

The concentration field also increases with the
increases of Soret number S,. The concentration field
decreases with the increases of suction parameter f,, All the
concentration profiles reach to its maximum values near the
surface of the vertical plate i.e. #=1 and then decrease
slowly far away the plate i.e. as 5—o

The numerical values of skin-friction (t) at the
plate due to variation in Grashof number (Gr), modified
Grashof number (Gm), heat source parameter (S), Soret
number (So), magnetic parameter (M), Schmit number (Sc),
suction parameter (fy), and Prandtl number (Pr) for
externally cooled plate is given in Table-1. It is observed
that both the presence of S and Sy in the fluid flow decrease
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the skin-friction in comparison to their absence. The
increase of M, Sc and f,, decreases the skin-friction while an
increase in Pr, Gr and Gm increase the skin-friction in the
absent of S and S,.

Table-2 represents the skin-friction for heating of
the plate and in this table it is clear that all the reverses
phenomena of the Table-1 are happened.

The numerical values of the rate of heat transfer in
terms of Nusselt number (Nu) due to variation in PandIt
number (Pr), heat source parameter (S) and suction
parameter (f,,) is presented in the Table-3. It is clear that in
the absence of heat source parameter the increase in Pr
decreases the rate of heat transfer while an increase in f,
increases the rate of heat transfer. In the presence of heat
source parameter the increasing values of f, also increases
the rate of heat transfer while an increase in Pr decreases the
rate of heat transfer. It is also clear that the rate of heat
transfer decreases in presence of S than the absent of S.

Table-4 depicts the numerical values of the rate of

mass transfer in terms of Sherwood number (Sh) due to
variation in Schmit number (Sc), heat source parameter (S),
Soret number (Sp), suction parameter (f,) and Pandlt number
(Pr). An increase in Sc or Pr increases the rate of mass
transfer in the presence of S and Sy while an increase in f,
decreases the rate of mass transfer.

V. FIGURES AND TABLES
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Fig.-1. Velocity profiles when Gr=10.0, Gm= 15.0,
$=0.0, Sp =0.0, Sc=0.22, Pr=0.71, f,=5.0 and Uy=1.0
against 7.
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Fig.-2. Velocity profiles when Gr=-10.0, Gm=-15.0,
$=0.0, S, =0.0, Sc=0.22, Pr=0.71, f,=5.0 and U,=1.0
against #
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Fig.-3. Velocity profiles when Gr=10.0, Gm= 15.0,
M=0.0, S4=0.0, Sc=0.22, Pr=0.71, f,=5.0 and Uy=1.0

against #.
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Fig.-4. Velocity profiles when Gr=-10.0, Gm=-15.0,
M=0.0, S,=0.0, f,=5.0, Sc=0.22, Pr=0.71 and Uy=1.0
against 7.
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Fig.-5. Velocity profiles when Gr=10.0, Gm= 15.0,
M=0.0, S, =0.0, $=0.0, Sc=0.22, Pr=0.71 and U,=1.0
against 7.
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Fig.-6. Velocity profiles when Gr=-10.0, Gm=-15.0,
M=0.0, Sp =0.0, S=0.0, Sc=0.22, Pr=0.71 and U,=1.0
against #.
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Fig.-7. Velocity profiles when Gr=10.0, Gm= 15.0,
M=0.0, S, =0.0, S=0.0, f,, =3.0, Pr=0.71 and U,=1.0
against 7.
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Fig.-8. Velocity profiles when Gr=-10.0, Gm=-15.0,

M=0.0, S,=0.0, S=0.0, f,, =3.0, Pr=0.71 and U,=1.0
against #
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Fig.-9. Velocity profiles when Gr=10.0, Gm= 15.0,
M=0.0, $=0.0, Sc =0.22, f,, =5.0, Pr=0.71 and Uy=1.0
against 7.
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Fig.-10. Velocity profiles when Gr=-10.0, Gm= -15.0,
M=0.0, S=0.0, f,=5.0, Sc =0.22
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Fig.-11. Velocity profiles for different values of M, S, Sc,
Prand f,when S, =0.0 and Uy=1.0 in both heating and
cooling plate against 7.

Pr=0.50

RN, T =071

A D]
sl Pr=7.00

o= Dr=11 4
04F

0lF

02 04 06 04 \1(0 !

Fig.-12. Temperature profiles when Gr=10.0, Gm=15.0,
M=0.5, S=1.0, S =4.0, Sc=0.22 and f,,=3.0 against 7.
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Fig.-13. Temperature profiles when Gr=10.0, Gm=15.0,
M=0.0, Sp =1.0, Sc=0.22, Pr=0.71 and f,=3.0 against 7.
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Fig.-14. Temperature profiles when Gr=10.0, Gm=15.0,
M=0.0, Sp =0.0 and Sc=0.22 against 7.

Fig.-15. Concentration profiles when Gr=10.0, Gm=15.0,
$=0.0, M=0.5, Sc=0.22, Pr=0.71 and f,,=5.0 against #

Fig.-16. Concentration profiles when Gr=10.0, Gm=15.0,
S$=4.0, M=0.0, Sy=4.0, Pr=0.71 and Sc=0.22 against #

7 Fig.-17. Concentration profiles for different values of Sc,

s £ Sy and f,, when Pr=0.71, M=0.0 and S =2.0 against .

Table-1: Numerical values of Skin-Friction (z) due to
cooling of the plate.

S. Gr Gm S Se M Sc  fy Pr T
No
1. 100 150 00 00 05 022 5 071 39187
ik 2. 150 150 00 00 05 022 5 071 43051
\ 3. 100 200 00 00 05 022 5 071 4.6694
4. 100 150 40 00 05 022 5 071 37917
5. 100 150 00 20 05 022 5 071 46313
6. 100 150 00 00 20 022 5 071 3.2845
7. 100 150 00 00 05 060 5 071 25551
8. 100 150 00 00 05 022 7 071 25571
9. 100 150 00 00 05 022 5 090 4.1025
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Table-2: Numerical values of Skin-Friction (z) due to
cooling of the plate

S. Gr Gm S So M Sc fu Pr T
No.

1. -10 -15 00 00 05 022 5 071 -2131
2. -15 15 00 00 05 022 5 071 -2517
3. -10 20 00 00 05 022 5 071 -2881
4, -10 -15 40 00 05 022 5 071 -2.004
5. -10 15 00 20 05 022 5 071 -2.843
6. 10 -15 00 00 20 022 5 071 -1.809
7. -10 -15 00 00 05 060 5 071 -0.767
8. -10 -15 00 00 05 022 7 071 -0.662
9. -10 -15 00 00 05 022 5 090 -2314

Table-3: Numerical values of the Rate of Heat Transfer (Nu)

S. No. Pr S fw Nu
1. 0.71 0.0 3 -1.3753
2. 0.71 4.0 3 -1.4886
3. 7.0 0.0 3 -7.2539
4. 7.0 4.0 3 -7.6531
5. 0.71 0.0 5 -0.8068
6. 0.71 4.0 5 -0.9232

Table-4: Numerical values of the Rate of Mass Transfer (Sh)

S. Pr S So fu Sc Sh
No.

1. 0.71 0.0 0.0 3 0.22 -0.5214
2. 0.71 4.0 2.0 3 0.22 7.4912
3. 0.71 0.0 2.0 3 0.22 6.5525
4. 0.71 4.0 2.0 3 0.60 111.935
5. 0.71 4.0 2.0 5 0.22 1.0846
6. 7.0 4.0 2.0 3 0.22 662.888
7. 0.71 8.0 4.0 3 0.22 25.3419

V1. CONCLUSION
In the present research work, combined heat and

mass transfer effects on MHD free convection flow past a
flat plate is presented. The results are given graphically to
illustrate the wvariation of velocity, temperature and
concentration with different parameters. Also the skin-
friction, Nusselt number and Sherwood number are
presented with numerical values for various parameters. In
this study, the following conclusions are set out

(1) In case of cooling of the plate (Gr>0) the velocity
decreases with an increase of magnetic parameter, heat
source parameter, suction parameter, Schmidt number
and Prandtl number. On the other hand, it increases
with an increase in Soret number.

(2) In case of heating of the plate (Gr<0) the velocity
increases with an increase in magnetic parameter, heat
source parameter, suction parameter, Schmidt number
and Prandtl number. On the other hand, it decreases
with an increase in Soret number.

(3) The temperature increase with increase of heat source
parameter and suction parameter. And for increase of
Prandtl number it is vice versa.

(4) The concentration increases with an increase of Soret
number and Schmidt number. Whereas it decreases with
an increase of suction parameter.

(5) In case of cooling of the plate (Gr>0) the increase of
magnetic parameter, Schmidt number and suction
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parameter decreases the skin-friction. While an increase
of Grashof number, Modified Grashof number and
Prandtl number increases the skin-friction. In case of
heating of the plate (Gr<0) all the effects are in reverse
order.

(6) The rate of heat transfer or Nusselt number (Nu)
increase with the increase of suction parameter while an
increase in Prandtl number it decreases. It also
decreases in presence of S in comparison to absence of
S.

An increase in Schmidt number or Prandtl number
increases the rate of mass transfer (Sherwood number) in the
presence of heat source parameter and Soret number while
an increase in suction parameter f, decreases the rate of
mass transfer. We also see that both the increase in source
parameter and Soret number increases the rate of mass
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Improve C.O.P. Of Ice Making Plant With Out Editing Any
Additional System

Sukani Sunny', Alpesh Rabadiya?, Haresh Desai®
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ABSTRACT: Now a day industry owner think only profit point of view, in the thermal orientate industry additional system
attached and efficiency of plant increase but capital cost of the instrument high and that’s why owner of industry rarely
attached the system. In this paper focus on the improvement of C.O.P. without editing other system and increase profit also
with the help of preventive maintenance.

KEY WORD: Condenser tube, C.O.P., Amery paper.
NOMENCLATURE

C.0.P. —Co Efficient Of Performance

VCRS — Vapor Compression Refrigeration System
VARS —Vapor Absorption Refrigeration System
CR-Circulation Ratio

I. INTRODUCTION

In this paper focus on the improve C.O.P. of ice making plant without editing any additional system. The Krishna
Ice Factory making an ice of 12 tones, to make that ice 48 hours require. This time period is somewhat high than the
estimating time, so reduce the time rate of ice making is necessary for the company. If they reduce the time than C.O.P. also
increase and profit also increase in some amount. In this company the ice making cycle is VCRS. When heat transfer
between an evaporator and the refrigerated area is unusually low (a typical example is by natural convection) and the vapor
compression system is on/off regulated, adding a planar PCM to an existing evaporator allows improving the global
efficiency [1]. Improve C.O.P. with sub cooling device [2]. The energy consumption of households in the UK is a major
factor in the current environmental and strategic supply of energy with some 80% of domestic energy associated with space
and hot water heating being provided by electrical radiators or boilers fired with fossil-fuel [3]. The result of this theoretical
study show that coefficient of performance (COP) value can be improved by elevating generator temperature up to certain
level and lowering absorber temperature. At such elevated generator temperature, value of circulation ratio (CR) is lowered
[4]. To overcome green house effect eco friendly refrigerant used ammonia water as a working fluid pair for VARS [5]. The
constantly falling temperature over evaporator, refilling of it with more and more liquid refrigerant causes multifold increase
in heat transfer coefficient which helps in maintaining refrigeration rate at falling temperature [6].

To be improving C.O.P. mainly three step taken in VARS.
(i) Temperature of generator T4 be as high as possible.

(i) Temperature of condenser T, be as low as possible.

(iii) Temperature of evaporator T be as high as possible [7].

Il. SYSTEM DESCRIPTION

The vapor-compression uses a circulating liquid refrigerant as the medium which absorbs and removes heat from
the space to be cooled and subsequently rejects that heat elsewhere. Figure 1 depicts a typical, single-stage vapor-
compression system. All such systems have four components: a compressor, a condenser, a thermal expansion valve (also
called a throttle valve or Tx Valve), and an evaporator. Circulating refrigerant enters the compressor in the thermodynamic
state known as a saturated vapor and is compressed to a higher pressure, resulting in a higher temperature as well. The hot,
compressed vapor is then in the thermodynamic state known as a superheated vapor and it is at a temperature and pressure at
which it can be condensed with typically available cooling water or cooling air. That hot vapor is routed through a condenser
where it is cooled and condensed into a liquid by flowing through a coil or tubes with cool water or cool air flowing across
the coil or tubes. This is where the circulating refrigerant rejects heat from the system and the rejected heat is carried away
by either the water or the air (whichever may be the case).

The condensed liquid refrigerant, in the thermodynamic state known as a saturated liquid, is next routed through an
expansion valve where it undergoes an abrupt reduction in pressure. That pressure reduction results in the adiabatic flash
evaporation of a part of the liquid refrigerant. The auto-refrigeration effect of the adiabatic flash evaporation lowers the
temperature of the liquid and vapor refrigerant mixture to where it is colder than the temperature of the enclosed space to be
refrigerated.
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Fig. 1 Schematic diagram of vapor compression refrigeration system

The cold mixture is then routed through the coil or tubes in the evaporator. A fan circulates the warm air in the
enclosed space across the coil or tubes carrying the cold refrigerant liquid and vapor mixture. That warm air evaporates the
liquid part of the cold refrigerant mixture. At the same time, the circulating air is cooled and thus lowers the temperature of
the enclosed space to the desired temperature. The evaporator is where the circulating refrigerant absorbs and removes heat
which is subsequently rejected in the condenser and transferred elsewhere by the water or air used in the condenser.

To complete the refrigeration cycle, the refrigerant vapor from the evaporator is again a saturated vapor and is
routed back into the compressor.

111. Experimental work

To be improve the C.O.P. of the VCRS the temperature of evaporator decrease or throttling temperature decrease or
condensing temperature decrease. For decrease the temperature of condenser cleaning the tube of the it, because the tube of
condenser irrigate at the terrace and open in the atmosphere. Due to that tube has been corrosion and erosion from the
peripheral surface and result of that heat transfer rate should been change. That reason the condenser temperature should not
dropout, during the cleaning work condenser tube clean from algae. Reason of that work heat transfer rate increase and
temperature of the tube decrease as compare to the previous days and the result of this work C.O.P. increase and ice cooling
rate increase and profit should be also increase.

1V. Calculation

Y Y VO VI

—— R S AR 00 =

A ~ o - o N
.".&.‘“-.l.‘.wﬂva 4

Fig. 2 before removing the corrosion and algae from the condenser tube

Temperature® C hs hg St Sq
-6 153.5 1436.8 0.6128 5.4173
38 361.9 14715 1.3281 4.8950

N_hi—n,_1297.31-361.9 _935.41
C.O.P.=—=——4= = =5.37
W hp_p, 14715-129731 174.19
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Fig. 3 after removing the corrosion and algae from the condenser tube

Temperature” C hy hq St Sq
-6 153.5 1436.8 0.6128 5.4173
36.5 354.55 1470.98 1.3047 4.9108

N _hi—p,_ 1301.5-354.55 _946.95
C.O.P.=—=——= = =5.59
W hy_p, 1470.98—1301.5 16948

V. Result and discussion
Before the cleaning of condenser tube C.O.P. of the plant is 5.37 and 12 tones is ice making time require 48 hours and selling
cost of the ice is 12,000 Rs/-.
After the cleaning of condenser tube C.O.P. of the plant is increase up to 5.59 and due to cleaning 12 tones ice making time
decrease up to 46 hours 2hours saving at every 2 days so every 46 days 12,000 Rs/- are net profit which is additional profit
of the that time period due to making of 12 tones ice.

VI. Conclusion
Without editing of additional system only maintain the plant and conduct preventive maintenance C.O.P. is increase
and maintaining it without edition expenses.
Preventive maintenance conduct routinely and due to that profit is also increase.
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Abstract: This paper describes the techniques for
waveguide to suspended stripline transition as well as
suspended stripline to waveguide transition. These
transitions are used to realize crossbar mixers and band
pass filters at 94 GHz. Back to back transitions with
input/output waveguide WR-10 have been fabricated to
measure insertion loss and return loss of the transition.
Transitions have been simulated and tested for different
orientations of excitation and probe shapes. Agilent’s
“Advanced Design System” and CST Microwave Studio
have been used for simulation of the circuits.

Index Terms: waveguide, Suspended stripline, transition,
millimeter wave.

I. INTRODUCTION

Suspended stripline is among the principal
transmission media used in upper microwave and lower
millimeter wave bands. It consists of a dielectric substrates
placed between two ground planes. Efficient SSLIN to
waveguide transitions with low insertion loss and good
VSWR are required for proper LO feed in case of a mixer
and low insertion loss in a band pass filter. SSLIN to
waveguide transitions can be realized with different types of
techniques as ridge, Van Heuven and probe methods [1] &
[2]. Effective dielectric constant of the line can be made
close to that of air by selecting sufficiently thin substrate,
thus allowing higher frequency of operation in the dominant
mode which leads to nearly TEM. Practically entire circuit
is placed in rectangular metallic enclosures, which has
grooves to suspend the substrate. The inner dimension of
the enclosure (called channel dimension) and groove depth
are carefully selected to avoid the propagation of undesired
modes. The basic difference between various techniques is
in the orientation of the mode coupling where the transition
is made from Quasi-TEM mode in suspended stripline to
dominant TE;q mode in waveguide. Probe type transition is
well suited for suspended stripline to waveguide transition.

In this design probe type transition has been used.
Fig.1 shows the conversion of TE;, mode in waveguide to
TEM mode in suspended stripline.

Waveguide
-~

>

Y

AAAAA

Yvy

v

SSLIN Channel

Fig.1. Field configuration of suspended stripline to
waveguide transition
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The suspended stripline channel cross-section is
shown in Fig.2, which is basically a dielectric substrate
sandwiched between two ground planes. Channel cross-
sectional dimensions are carefully chosen to avoid higher
order mode propagation. The cut-off frequency of the
suspended stripline for the dominant waveguide mode
LSMy; is related to the dimension of the structure and is

given by [3].
f=C flﬂ[e_lj @)
¢ 2a b e

r

Where a is the width of the channel, b is the height
of the channel, d is the thickness of the substrate, €, is
relative dielectric constant and c is the speed of light in a
vacuum.

dI} it b

v

-
-

Fig.2. Suspended stripline channel cross-section

The above formula is empirical and not valid for
such high frequencies, so actual channel cut off is
determined using EM softwares.

The suspended strip line parameters are H, (upper
channel height) = 0. 2 mm, H, (lower channel height) = 0.2
mm, a (Channel width) = 1.27 mm & grove length = 0.1
mm and the channel cut-off frequency calculated from CST
microwave studio for 5 mil RT Duroid substrate is 101 GHz
for 50-ohm impedance line. The waveguide cross-sectional
dimensions are a= 2.54 mm and b = 1.27 mm.

Il. SSLIN TO WAVEGUIDE TRANSITION

The suspended stripline to waveguide transition
consists of an electric probe inserted into the broad wall of
the waveguide. The probe is an extension of a suspended
stripline into the waveguide. When a probe is inserted into
the waveguide it radiates and in certain position desired
mode is excited or vice versa fields set up in the waveguide
can be picked up. At one end of waveguide input is given
and at other end tuning short is provided to provide
optimum matching. Most critical parameters for the
transition are probe shape and insertion distance of
suspended stripline into the waveguide.

Many types of transitions are simulated to get
maximum coupling from waveguide field over a minimum
of 20 GHz bandwidth. Optimization of probe shape, probe
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depth and position of shorting plane has been carried out
with the help CST microwave studio.

Although, analytical formula to calculate width of
an impedance line are available in the literature [4], but they
are not accurate at such high frequencies. Hence actual
simulation of the structure is done and port solution is
obtained with EM software to calculate the effective
dielectric constant, propagation constant and the
characteristic impedance of the transmission line. Four
types of transitions have been designed on RT Duroid
(/=2.22) substrate for 50 ohm transmission line by varying
the orientation of excitation and probe shapes. These are
shown in Tablel. In this paper simulation results for both of
them are presented.

TABLE 1
TWO DIFFERENT TYPES OF TRANSITION

Type | Substrate Excitation | Probe shape

I 5 mil RT Top Rectangular
Duroid
1] 5 mil RT Side
Duroid

Rectangular

I11. SIMULATED RESULTS
Both types of transition were simulated and
optimized in CST software.3D view of back to back
transition , it’s  simulated S-Parameter results and
dimensions for type-I are given in Fig.3,4 & 5 respectively.
Fig.6, 7 & 8 represents corresponding parameters for type-
1.

Fig.3. 3D view of transition for type-I
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Fig.4. S-Parameter results of transition for type-I
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Fig.6. 3D view of transition for type-II
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Fig.7. S- Parameter results of transition for type-11
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Fig 8. Dimensions of transitions for type-II
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IVV. CONCLUSION
Two probe type transitions were designed,
optimized, fabricated and tested. The best results were
achieved with side excitation on RT Duroid substrate using
rectangular probe. These transitions have been used to
realize band pass filters, couplers and crossbar mixers at 94
GHz.
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ABSTRACT: The security of data become a major issue in the present days, there are different dimensions of security in
this paper we will discuss one of the major properties of security. The signcryption is one of the techniques to secure your
data by encrypting it. It was first introduced by Zheng in 1997 based on DLP. The signcryption combines the techniques of
digital signature and encryption which reduces computational cost and communication overhead. The Signcryption scheme
verifies the integrity of message before decryption of cipher text it also provides how the message can be verify by third party
without reading the content of message. Many researchers have given their signcryption scheme to achieve security goals
like confidentiality, unforgeability, integrity, forward secrecy and public verification every scheme is having their own
limitations. This paper represents the cryptanalysis of popular signcryption scheme in terms of major security goals alpng
with the communication overhead and computational cost.

Keywords: ecc, forward secrecy, public verification, signcryption.

I. INTRODUCTION

The encryption of data and digital signature are two primary cryptographic tools that can guarantee the
unforgeability, integrity, and confidentiality of communications. In public key schemes, a traditional method is to digitally
sign a message then followed by an encryption algorithm (signature-then-encryption) that can have two problems: Low
efficiency and high cost of such summation, and the case that any arbitrary scheme cannot guarantee the security. The
signcryption is a relatively new cryptographic technique that is supposed to fulfill the functionalities of digital signature and
encryption in a single logical step and can effectively decrease the computational costs and communication overheads in
comparison with the traditional signature-then-encryption schemes [1, 2, and 7].

At the time of sending a message to a person over an anxious channel such as internet we must provide
confidentiality, integrity, authenticity and non-repudiation [1]. These are the four major security aspects [2] or goals. Before
the modern era, cryptography was concerned solely with message confidentiality (i.e., encryption) conversion of messages
from a comprehensible form into an incomprehensible one and back again at the other end, rendering it unreadable by
interceptors or eavesdroppers without secret knowledge (namely the key needed for decryption of that message). Encryption
was used to (attempt to) ensure secrecy in communications, such as those of spies, military leaders, and diplomats. In recent
decades, the field has expanded beyond confidentiality concerns to include techniques for message integrity checking,
sender/receiver identity authentication, digital signatures, and interactive proofs and secure computation, among others. In
ancient times, the use of cryptography was restricted to a small community essentially forms by the military and secret
services. The keys were distributed secretly by a courier and the same key is used to encipher and decipher the message. We
have a number of encryption algorithms those can be broadly classified into two categories: Symmetric/Private key
encipherment and Asymmetric/Public key encipherment [3, 4].

In order to send a confidential letter in a way that it can't be forged, it has been a common practice for the sender of
the letter to be sign it, put it in an envelope and then seal it before handing it over to be delivered. Discovering public key
cryptography has made communication between people who have never met before over an open and insecure network such
as Internet [10], in a secure and authenticated way possible. Before sending a message the sender has to do the following:

1. Sign it using a digital signature scheme (DSS)

2. Encrypt the message and the signature using a private key encryption algo