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1. INTRODUCTION

Heat exchangers are devices used to exchange
heat flow. from one liquid to each other.
Conventional Heat Exchangers diligent of us in
our daily lives are composed of capacitors and
evaporators used in air conditioning and
refrigerator. Boilers and condensers in thermal
power .flora are examples of large industrial heat
exchangers. There are heat exchangers in our cars
inside the mold of radiators and oil coolers. Heat
exchangers are also many in the chemical and
technology industries.

There is a wide range of heat exchangers for
different styles of makes use of, thus the
construction could also be different attachment.
However, no matter the range, the maximum
temperature

exchangers can be classified into a few common
types based entirely on some basic layout
standards. We want best remember the extra
common types here to discuss a few analysis and
design methods.

2. SHELL AND TUBE HEAT EXCHANGER

A shell and tube heat exchanger is a class of heat
exchange systems. It is the most common type of
heat.

exchanger in oil refineries and various large
chemicals methods, and is suitable for better
compression applications. As the name suggests,
this type of heat exchanger includes a shell (a
large stress vessel) with a pack of tubes inside it.
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A liquid flows through the pipes, and any other
fluid flows over the tubes (through the shell) to
transport heat between the two fluids. The set of
pipes is called a pipe package agreement, and can
be composed of many styles of pipes: simple,
length-finned, etc.

Shell and tube heat exchanger design is primarily
based on correlations between the Kern method
and the Bell-Delaware techniques -In Bell’s
process, the heat transfer coefficient and flow
drops are estimated from correlations for flow
over complete pipe banks, and the effects of
leakage,

Bypass and slip in window quadrant are allowed
with the help of making use of editing elements.
This technique will yield higher separate
predictions of the heat transfer coefficient and
pressure drop than Kern's approach; and, as it
takes in the explain the consequences of leaks and
bypasses, can be used

to investigate the effects of construction
tolerances and using sealing strips. The Bell-
Delaware method is larger rigorous process and
can give certain consequences. In Kern-ear’s
method based on experimental work with
industrial ~ exchangers  with  wide-ranging
tolerances and will deliver a fairly first-class
prediction of the heat transfer coefficient for
conventional designs. The prediction of pressure
drop is much less best because the flow drop is
greater laid low with leaks and bypass than heat
switch. It

Shell-facet heat transfer and friction element are
correlated in a similar way to those for pipe-
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Fig.1: Shell and tube heat exchanger
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3.COMPUTATIONAL FLUID DYNAMICS

CFD is useful for analyzing fluid go with the
flow, heat transfer; chemical reactions and so on
by solving mathematical equations with the help
of numerical estimation.CFD improve everything
system in small cells and practice controlling
equations on these discrete factors to find
numerical solutions regarding voltage distribution,
temperature gradients. This software program can
also create a digital prototype of machine or
device before can be practice for real global
physics to the model, and the program will offer
with images and files that predict how that
configuration will take place. More recently, the
methods have been applied to internal combustion

engine design, combustion chambers of gasoline

S5.LITERATURE REVIEW

[1] specialization in the applications of
computational fluid dynamics (CFD) in the zone
of heat exchangers. It has been observed that CFD
rented for fluid fluid misdistribution, dirt,current
drop and temperature rating within the setup and
optimization part. Various turbulence modes such
as trendy, realizable and RNG, k — &, RSM, and
SST in order - & with speed-voltage coupling
systems along with SIMPLE, SIMPLEC, PISO
and and many others. Were accompanied by
performing simulations. Common methods used
for the installation and improvement of Heat
exchangers are expensive. CFD

provides cost-effective opportunity, quick solution
and get rid of the need for prototype, it is far
retarded to Plate, Shell and Tubes, vertical mantle,
compact and printed channel Table changers
however also bent enough to are expected fluids
pass with flow velocity to complete heat
exchanger configuration and optimization in the
context of a huge range of turbulence models and
integrating systems is the k - ¢ turbulence model
at most widely used configuration and
optimization .The .
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turbines and furnaces, in addition to fluid flows
and heat transfer in heat exchanger.

4. TURBULANCE MODEL

Turbulence occurs due to the instability of the
drift. Turbulent flows contain a wide range of
length, velocity and time scale and solving them
all makes the charges of simulations huge.
Therefore, several turbulence models had been
developed with specific decision intervals.

There are many turbulence models available in
CFD software along with the Large Eddy
Simulation (LES) and Reynolds Average Navier-
Stoke (RANS). There are more RANS models to
do with relying on

function of go with the flow, e.g., Standard okey-¢
model, okey- € RNG model, Realizable ok- &, ok-
o and RSM (Reynolds stress Model) fashions.

simulation results starting from 2% to tens of%
with experimental studies. In some sweet cases, it
varies

to 36%. [2] Qiuwang Wang et al. has investigated
a mixed a pair of shell-vessel shell-and-tube heat
exchangers (CMSPSTHX) with non-stop helical
vessels in outer shell vessels is invented to
improve heat exchange .overall performance and
simplification of the manufacturing process. It
CMSP-STHX is compared to conventional shell-
and-tube heat exchanger with segmental shells
(SG-STHX) using method using computational
fluid dynamics (CFD) techniques. It the numerical
results show that under the same mass slip charge
M and general heat transfer charge Q m, the
conventional

normal pressure drop AP_m of CMSP-STHX is
reduction than it Distribution of the adjacent heat
transfer coefficients at each pipe floors are
determined and visualized by means of mass
transfer measurements. The determination of
shell-facet float divisions are allowed with the
help of adjacent current measurements. For
identical Reynolds field,current drop and normal
heat dissipation are improved through increased
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shell spacing, which can increase the temperature
transfer coefficient within the entire sign space
due to the reduction of the percentage of leakage
current and due to the higher buoyancy velocity
via the shell onset and adjacent heat transfer
coefficient distributions for individual pipes is
hardly affected by the shell spacing

6. METHODOLOGY

Understanding the methodologies behind shell
and tube heat exchangers means grasping their
installation, operation and

the ideas of heat transfer that govern them. Here’s
a breakdown:

Core concepts:

Basic Structure:

A shell and tube heat exchanger contains a
cylindrical shell containing a package of tubes.
One fluid flows via the tubes (tube-aspect fluid),
and the alternative flows around the tubes inside
the shell (shell-aspect

moisture).

Heat transfer:

Heat is transferred between the two fluids via the
partitions in the tubes.

The configuration aims to maximize this heat
exchange while maintaining a safe separation of
the fluids .

Fluid Flow:

The waft relationship (parallel sliding,
countercurrent or cross current) significantly
affects the performance of the heat exchanger.
Reverse current is usually the most green.

Baffles within the shell direct the shell-side fluid
plume, increasing turbulence and improving heat
exchange.

Key methodological considerations:

Design considerations:

[0 Fluid Properties: Understanding the thermal
conductivity, viscosity and density of the fluids is
important.

Temperature and pressure: Operating temperature
and pressure dictate material selection and
structural

design.

[ Heat transfer requirements: The desired heat
exchange rate determines the dimension and
configuration of the heater
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bills of exchange. Fouling: Any fouling
(accumulation of deposits) should be taken into
account as it reduces the temperature

transfer effect.

O Pressure drop: Minimizing flow drop even as
maximizing heat exchange is a key design goal

7. CONCLUSIONS:

CFD offers fee efficient option, fast response

and eliminate the need for a prototype. The
literature assesses knowledge by analysis of many
parameters, which have an impact on on the
overall performance of STHE. It has been
observed that computational modeling is one of
the effective techniques to look at those types of
temperature factors.

The parameters such as pipe and shell diameter,
the area of pipe, pitch and baffle angles are the
vital to be worked on. A separate analysis using
the CFD simulation could be worth finishing. A
heat exchanger used inside the KLTPS Pandro
power plant has been taken for likewise survey in
the proposed surveys paintings.

An observe be performed on float and heat
transfer assessment the use of CFD. The modeling
changed to accomplished using Autodesk Inventor

Professional 2015 and the simulation will be done
the use of Autodesk Simulation CFD 2015. Based
on experimental

and CFD results it could be concluded as follows:
The heat transfer charge changed to higher this is
due to the corrugated copper tubes that had been
used to improve the touch floor .

of the tube.

Compared to the opposite types of shell & tube
heat exchangers, fouling is very much less this
turned out to finish due to

free spaces between the shingles and the PVC
pipe as causes of shear stress on the shell wall.
This strain reduces dirt.

Low pressure drop and high potential heat
exchange rate had been achieved. This was due to
the isolation of the segmental barriers .

which was used to adjust the waft of the fluid and
they are very easy to replace.

Shell & tube heat exchanger price changed to
reduced this changed to due to the design and
materials used within the heat exchanger.
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