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Abstract— The article a limited component show, The
appropriate for control transformer portrayal ,it is utilized
for the assessment of transformer attributes and their
adjustment because of the presentation of electric protecting,
concentrating on the short out impedance computations. It is
utilization of deterministic enhancement techniques, in
conjunction with the limited component demonstrate
empowers the streamlining of the transformer protecting
geometrical setup, as for its cost and productivity. The
Power transformer to investigation and configuration
concentrating on the comparable circuit parameter
assessment by attractive field numerical figuring is
introduced. The proposed strategy embraces a specific
diminished scalar potential definition empowering 3D
magneto static issue arrangement. These strategy requiring
no source field count. in conjunction with a blended limited
component — limit component method, brings about an
extremely effective 3D numerical model for control
transformer outline office utilize. Figured outcomes are
approved through estimations. Such a technique is
imperative for examination concerning misfortunes and
short out voltage varieties with the primary geometrical
parameters.
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I. INTRODUCTION

The process of electric utilities restructuring, privatization,
and deregulation has created a competitive, global
marketplace for energy. In this new and challenging
environment, there is an urgent need for more efficient use
of transformer materials, reduction of size and overall
material costs and development of design methods that
decrease the manufacturing time. On the other hand, the
ability to comply with customer requirements as well as the
efficiency and reliability of the produced transformers must
not be compromised. Transformer efficiency is improved by
reducing load and no-load losses. The transformer reliability
it is developed of the accurate evaluate of the leakage field,
the short-circuit impedance and the resulting forces on
transformer windings under short-circuit, since these enable
to avoid mechanical damages and failures during short-
circuit tests and power system faults. The transformer users
specify a desired level of load losses, no-load losses and
short-circuit impedance (specified values). It is within the
transformer designer liabilty to implement the transformer
design so as the transformer to meet the specified values at
the lowest cost. The transformer is designed so that its losses
and short-circuit impedance (designed values)are very close
to the specified ones, while a design margin is used since, in
practice, The transformer measured losses and short-circuit
impedance deviate from the designed ones to the
constructional and measurement tolerances. The transformer
manufacturer guarantees the values of losses and short

circuit impedance (guaranteed values), while the permissible
deviations of the guaranteed values from the measured ones
are specified by international standards and the transformer
manufacturers are obliged to comply with them. Accurate
estimation of transformer losses and short-circuit impedance
during the transformer design phase is crucial, since,

— It reduces the material cost, since smaller design margin
is used.

— It is decreases transformer dispatch time since there is
no need for transformer prototype to confirm the
accuracy of transformer design.

— It reduces the material cost, since smaller design margin
is used.

— It decrease the transformer delivery time, since there is
no need for transformer prototype to confirm the
accuracy of transformer design.

Il. .PROBLEM DEFINITION

In industry the transformer is common and its speciation and

technical data and effectiveness change as per required so

problem is occur when we increase the capacity of

transformer we have to change its part size or called as

geometry so stress level is change of the part so our aim to

check the static and thermal analysis of fin with different

section

1) Structural analysis of the transformer tank using ansysis
12.0 software.

2) Thermal analysis of fins

3) Analysis of Finns

— Rectangular fins

— Trapezoidal fins

— Atdifferent fin spacing

I1l. OVERVIEW OF TRANSFORMER DESIGN METHODOLOGY

This section provides an overview of the methodology and
the computer program developed for the optimal design of
single-phase and three-phase distribution transformers [11].
This computer program is used in this article for the study
and comparison of three-phase transformer banks with
three-phase transformers.

A. Input data

The input data required by the transformer design program
are the following:
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1) Transformer capacity (kVA)
2) Number of phases

3) Connection type

4) High voltage (V)

5) Low voltage (V)

6) Frequency (Hz)

B. Variables

The optimization routine (see Section 3.5), considers five
design variables. These variables and their variation ranges
are as follows:

1) High-voltage conductors’ size varying from 6 to 27
AWG.

2) Magnetic flux density varying from 1.4to 1.7 T.

3) Number of turns of the low-voltage winding, NLV. This
parameter varies from 5 to 50, in the case of single-
phase transformers. From the transformer kilovolt-
ampere rating, the number of turns of the low-voltage
winding can be computed from the expression NLV =
89.6828_kVA_0.5[12].

4) Width of core steel sheet. There are six widths between
152.4 and 304.8 mm.

5) Cross-sectional area of aluminium foil for low voltage.
There are seven values available. The width of
aluminium foil varies from 114.3 to 254.0mm, and its
thickness varies from 0.30 to 1.78mm.

C. Output parameters

The transformer design program computes the following
four fundamental parameters:

1) Transformer impedance (%)

2) Transformer mass

3) Transformer material cost

4) Transformer total owning cost (TOC)

1) Finite Element Analysis of Circular Fins:

a) Finite Element Analysis:

Finite element analysis (FEA) has be common place in last
year. and it is now the basis of a multibillion dollar per year
industry, Numerical solutions to even very complicated
stress problems can now be obtained routinely using FEA,
and this method is essential that even introductory
treatments of Mechanics of Materials such as these modules
should outline its principle features. In spite of the great
power of FEA, the disadvantages of computer solutions
must be kept in mind when using this and similar methods:
they do not necessarily reveal how the stresses are
influenced by major problem variables such as materials
properties and geometrical features, and errors in input data
can produce wildly incorrect results that may be overlooked
by the analyst. Perhaps the most important function of
theoretical modeling is that of sharpening the designer’s
intuition; users of finite element codes should plan their
strategy toward this end, supplementing the computer
simulation with as much closed-form and experimental
analysis as possible.

b) The Purpose of FEA:

D. Analytical Solution

» Stress analysis for trusses, beams, and other simple
structures are carried out based on dramatic simplification

and idealization: — mass concentrated at the centre of gravity

— beam simplified as a line segment (same cross-section)

— Design is based on the calculation results of the
idealized structure & a large safety factor (1.5-3) given
by experience.

— Common FEA Applications

Mechanical/Aerospace/Civil/Automotive Engineering.

Structural/Stress Analysis.

Static/Dynamic.

Linear/Nonlinear.

Fluid Flow.

Heat Transfer Electromagnetic.

Fields Soil Mechanics Acoustics Biomechanics.

E. Basic step in FEA
1) Pre-processing:
The client develop a model of the part to be investigation in
each the geometry is separated into various discrete sub
areas, or "components,” associated at discrete focuses called
"hubs." Certain of these hubs will have settled relocations,
and others will have endorsed loads. This model greatly
tedious for finishing and business codes. One and another to
have the easy to use graphical "pre-processor”. To aid this
fairly monotonous task. Some of these pre-processors can
overlay a work on a previous CAD record, so these limited
component examination should be possible helpfully as a
feature of the automated drafting-and-outline process.
2) Analysis:
The data set prepared by the pre-processor is used as input
to the finite element code itself. Which construct and solve a
system of linear or nonlinear algebraic equations
Kijuj = fi

Where u and f are the displacements and externally
applied forces at the nodal points. The formation of the K
matrix is dependent on the type of problem being attacked,
and this module will outline the approach for truss and
linear elastic stress analyses. Commercial codes may have
very large element libraries, with elements appropriate to a
wide range of problem types. One of FEA’s principal
advantages is that many problem types can be addressed
with the same code, merely by specifying the appropriate
element types from the library.
3) Post processing:
In the earlier days of finite element analysis, the user would
pore through reams of numbers generated by the code,
listing displacements and stresses at discrete positions
within the model. It is easy to miss important trends and hot
spots this way, and modern codes use graphical displays to
assist in visualizing the results. A typical postprocessor
display overlay colour contours representing stress levels on
the model, showing a full-field picture similar to that of
photo elastic experimental results.

All rights reserved by www.ijsrd.com 736



Design and Analysis of Heat Transformer through FINS
(IJSRD/Vol. 6/Issue 02/2018/213)

4) Diameter of Circular Fin is 30mm (Length: 510mm)
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Fig. 3.1.1: shows Max. Hit Flux of the 30mm diameter
circular fin (length=510mm) made up with Aluminium
Figure 3.1.1:- Max Hit Flux of Circular Fin

demonstrating is that of honing the planner's instinct; clients
of limited component codes should design their system
toward this end, supplementing the PC reproduction with
however much shut frame and test investigation as could be
expected

6) Size of Rectangular Fin is 6mm (Length: 510mm):
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Fig. 3.2.2: shows Max. Temperature of the 30mm diameter
circular fin (Ilength=510mm) made up with Aluminium.
Figure 3.2.2:- Max Temp. of Circular Fin
5) Finite Element Analysis of Rectangular Fins:
a) Finite Element Analysis:
Limited component examination (FEA) has turned out to be
typical as of late, and is presently the premise of a
multibillion dollar for each year industry. Numerical
answers for even exceptionally confused pressure issues
would now be able to be gotten routinely utilizing FEA, and
the technique is important to the point that even basic
medications of Mechanics of Materials —, for example, these
modules — should plot its primary highlights. Despite the
immense energy of FEA, the weaknesses of PC
arrangements must be remembered when utilizing this and
comparable strategies: they don't really uncover how the
burdens are impacted by essential issue factors, for example,
materials properties and geometrical highlights, and
blunders in input information can deliver fiercely mistaken
outcomes that might be disregarded by the investigator.
Maybe the most imperative capacity of hypothetical

Fig. 5.2.1: shows Max. Hit Flux of the 6mm Size
Rectangular fin (length=510mm) made up with Aluminium.
Figure 4.1.1:- Max Hit Flux of Rectangular Fin
5.34.1.2 Size of Rectangular Fin is 10mm (Length: 510mm)
Figure 5.3.4 shows max. Temperature the 10mm Size
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Fig. 4.1.2: Max Temp. of Rectangular Fin

F. ASSEMBLY

Transformer geometry optimization Apart from the
transformer characteristics prediction during the primary
design stage, the developed software was employed as a tool
for the choice of the optimal transformer configuration in
the final stages of the industrial cycle. In cases where the
difference between the actual (measured after the
transformer production) and specified transformer short-
circuit impedance value overruns the upper or lower limit of
the deviation imposed by international standards, design
modifications should be implemented in order to meet the
specifications. For instance, reduction of the short-circuit
impedance value can be achieved through electric shielding,
which attenuates the stray flux from the transformer
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windings. On the other hand, magnetic shielding increases
the magnetic stray field and the winding leakage inductance.

Fig. 5.1: Assembly

IVV. FUTURE SCOPE

1) Analytical design
Transformer Tank”.

2) Modelling and Simulation of “Design and Analysis of
Transformer Tank”.

3) Static analysis of “Design and Analysis of Transformer
Tank”.

4) Thermal analysis “Design and Analysis of Transformer
Tank”.

5) Study of comparative result of “Design and Analysis of
Transformer Tank”.

ofDesign and Analysis of

V. CONCLUSION

The utilization of a 2D FEM technique has been acquainted
with the geometry improvement of electric protecting on
control transformers. The issue was unraveled as a non-
straight, multi objective, obliged improvement issue and the
proposed strategy was joined to a few deterministic
streamlining  calculations. The CG-FR calculation
demonstrated the best outcomes as far as meeting rate and
ideal arrangement quality.
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