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Abstract A warmth exchanger is a device that is used to
switch thermal electricity between two or greater fluids, at
exceptional temperatures and in thermal touch. Heat exchangers
are used in wide variety for unique types of commercial and
home packages. The shell and tube kind warmness exchanger is
the most versatile kind of warmth switch apparatus, and for this
reason it's miles the most used in a diffusion of programs. This
paper represents the study on shell and tube kind of warmness
exchanger together with the literature reviews of numerous
scholars. Classification, simple creation layout and its utility are
also defined on this paper
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IINTRODUCTION

Transfer of warmth from one fluid to some other is an
essential operation for maximum of chemical enterprise. To
obtain a selected engineering goal, it is very important to
apply sure standards in order that the product improvement is
performed economically. This monetary is critical for the
design and choice of exact heat switch device. Such system’s
for green switch of heat are known as as warmth exchangers.
Thus heat exchangers facilitate the trade of warmth between
the fluids which are extraordinary temperature even as
maintaining them from blending with every other. Heat
exchangers locate widespread use in energy generation,
chemical processing, electronics cooling, air-conditioning
Heat transfer machine is defined by using the function it
performs in a system. The cause of one of this device is to
maximize the heat transferred between the two fluids.
However, the problem that takes region is the parameters that
growth the warmth transfer also increase the pressure of the
fluid flowing in a pipe a good way to growth the fee of
pumping the fluid. S Therefore, a format that will increase
the warm temperature transferred, however at the same time
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can hold the pressure drop of the fluid flowing in the pipe to
the legal limit, can be very essential. A commonplace hassle
in industries is to extract the most warmness from the utility
go with the flow emanating from a specific system and to
heat a way glide.. Warmth exchanger might be characterized
as gear which movements the power from a warm liquid to a
chilly liquid with finest fee and least speculation and
strolling rate. It is utilized to reduce temperature of 1
technique liquid, which is desirable cool ,by way of moving
warmth to any other liquid which is attractive to heat without
entomb mixing the liquid or converting the physical situation
of the liquid. Warming is an crucial interest inside the oil and
synthetic processing plant. Consequently sadness of a warm
temperature exchanger end result inadequate trade of vitality.
Ordinary interest of warmth exchanger ordinarily calls for
little administrator consideration operating
lifestyles of a warmth exchanger can be in reality abridged

.However,

through ill-counseled beginning up and shut down practices.
In contemporary the Shell and Tube Heat Exchanger is the
most not unusual kind warm temperature exchanger utilized
in industries. The shell-and-tube warmness exchanger this is
the general public form of liquid-to-liquid warm temperature
exchanger. Which is used as feed water cooler in system
industries, oil refineries, chemical vegetation and energy
plant life as it fits high stress software. Solid works software
program software is used for modeling the shell and tube
kind warmth exchanger that permits you to be used for water
chilling utility in business enterprise. In this we're going to
do modeling of the heat exchanger according to the given
jogging parameters and specs given via the enterprise. After
modeling of the warmth exchanger evaluation is carried out
in stable works to determine the power consistent with the
operating conditions. And if failed within the evaluation then
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transforming is carried out through converting the
parameters to maintain the heat exchanger.

iit BASIC CONSTRUCTION OF HEAT
EXCHANGER

A range of different inner buildings are used in shelland-tube
exchangers, depending on the desired warmth transfer
and stress drop overall performance and operating
pressures and temperatures, to govern corrosion, to
accommodate fairly asymmetric flows, and so forth.
Basic components of the tube And shell kind warmth
exchanger are as follows;

A. Tubes

The tubes are the basic components of a shell and tube kind
warmth exchanger. Tubes may be seamless or welded
having diameters 5/eight inch, three/4inch, and linch.
Tubes substances shouldbe distinctly thermal conductive
for correct warmness transfer .most usually it's miles
made of copper and steel alloys. Other alloys of nickel,
titanium, or aluminum can also be required for particular
packages.

B. Tube sheet

The tubes are constant with tube sheet that form the barrier
between the tube and shell fluids. The tubes can be fixed
with the tube sheet the use of ferrule and a tender metallic
packing ring. The tubes are attached to tube sheet with or
greater Grooves inside the tube sheet wall by way of
tube rolling”. The tube metal is pressured to transport
into the grooves forming an first rate tight seal. This is
the maximum commonplace sort of fixing association in
huge business exchangers. The tube sheet thickness must
be usually greater than the tube out of doors diameter to
make a terrific seal.

C. Shell

Shell is the field for the shell fluid and the tube package deal
is placed inside the shell. Shell diameter must be selected
in this kind of manner to provide a near in shape of the
tube package. The clearance among the tube package deal
and internal shell wall Relies upon at the form of

exchanger. Shells are typically manufactured from
fashionable metallic pipe with first-class corrosion
allowance.

D. Baffles

Baffles are used to growth the fluid velocity by diverting the
flow across the tube package deal to acquire higher
switch coefficient. The distance among adjoining baffles
is referred to as baffle-spacing

i BASIC CONS IDERATIONS

AND DES IGN

.1 Basic issues

The tube side is used for the fluid this is much more
likely to foul the partitions, or extra corrosive, or for the
fluid with the better pressure (much less highly-priced).
Cleaning of the interior of the tubes is easier than cleaning
the outside. When a gasoline or vapor is used as a warmness
exchange fluid, it's miles usually introduced on the shell
aspect. Also, excessive viscosity beverages, for which the
pressure drop for float via the tubes might be prohibitively
big, may be added on the shell aspect. The maximum
common cloth of creation is carbon metal. Other substances
such

as stainless-steel or copper are used when wanted, and
the choice is dictated with the aid of corrosion worries as
well as mechanical strength requirements. Expansion joints
are used to deal with differential thermal growth of
numerousmaterials.

Four.2 Design

Shell and tube warmth exchangers are designed typically
by using either Kern’s technique or Bell-Delaware method.
Kern’s approach is typically used for the preliminary design
and gives conservative consequences whereas; the Bell-
Delaware method is extra accurate method and can offer
certain effects. It can are expecting and estimate stress drop
and heat transfer coefficient with higher Accuracy The
distinct manner of the solution is to pick distinctive values of
AR from exceptional forms of go with the flow distributions.
Then, for the present day AR, select the header diameter as a
aggregate of the header diameter and alternate the DCR (the
ratio of the pass segment of the department of the mixture
header) by using setting apart the divider header. In his
experimental paper, performance analysis and analytical
method excluded from shell and tube heat exchanger have
been used to develop correlation for overall performance
analysis. Thermal analysis of the shell and tube heat
exchanger entails the willpower of the overall warmness-
transfer coefficient from the individual movie coefficients.
Design of Shell and Tube Heat Exchanger: The process of
design starts with presenting wellknown dimensions of tube
period and diameter which shape the Association (TEMA) in
MATLAB code proposed with the aid of Synergy Exchange.
The application is run by means of iterating with a likely
combination of widespread dimensions and the overall
warmness switch coefficient (U) is received in each case.
The received values of U are as compared and the
corresponding dimensions for the most cost are obtained as
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output In HOCL a shell and cylinder warmth exchanger is
utilized inside the era line of phenol. Hot oil at 328°C and
10.Five kg/cm2 goes through the exchanger tubes.SS316
fabric is applied in the cylinders. A hundred and twenty
cylinders at the very best point of the warmth exchanger
bombs usually and hence the plant ought to be shut down for
in any occasion 2 days on every sadness. The sadness causes
lack of warm oil (therminol) which fee round Rs 850 for
each liter. About lcm drop in oil degree costs round five
lakhs.

III. CONCEPT OF HEAT EXCHANGER

Ordinary interest of warmth exchangers for the most
component Calls for little administrator attention. Be that as
it can, jogging lifestyles of a warmth exchanger may be
drastically shortened via ill-suggested beginning up and shut
down practices. Some ordinary troubles are:

A. Tube disappointment because of 'water hammer'
effect delivered about with the aid of starting the shell bay
valve too abruptly.

B. Bending of the skip parcel plate within the segment
channel because of threw go with the flow from the cylinder
delta spout delivered approximately by means of fast
beginning of the channel gulf valve.

C. Introduction of cylinder factor liquid in a difficult
and speedy cylinder sheet warmness exchanger with the shell
aspect unfilled (due to the fact that the subsequent exchange
inside the cylinder steel temperature may also additionally
over strain the cylinder to tube sheet joint bringing about the
frustration).

D. Thermal strain actuated splitting of thick segments
in location of gross essential brokenness, for instance, tube
sheet/divert intersection in critical shape, due to speedy
modifications inside the liquid temperature. So as to
maintain a strategic distance from such troubles fireplace up
and near down of the styles of tools have to be done in a
manner predictable with the primary plan premise.

On event, warmth exchangers are intended to work
beneath differential weight. The shell and the cylinder thing
weight are continuously present on the same time. The
administrator should assure that the plan presumption of
differential weight is by no means abused consisting of the
time of begin up and shut down, or the time of framework
pressure checking out. Other operational issues in warmness
exchanger are go with the flow added on vibration, speedy
tube failure, corrosion and erosion of the tube wall, tube joint
failure, fluid degree manipulate problems and flanged joint
leakage.

IV APPLICATION

One of the big advantages of the usage of a shell and tube
warmness exchanger is they regularly easy to provider,
mainly with fashions wherein floating tube package is
available. One of the most commonplace programs of shell
and tube heat exchanger is the cooling of hydraulic fluids
and oil in engines. They can also be used to chill or heat
different mediums along with swimming pool water or rate
air. It is likewise use in oil refineries, thermal electricity
plants, chemical industries and plenty of greater. Shell and
tube warmth exchanger are smooth to smooth for floating
head type configuration so, may be utilized in grimy
services. Shell and tube type heat exchanger can be used for
higher temperature difference offerings as it is able to
accommodate thermal growth. They are maximum
appropriate for gas services and segment exchange carrier.

vV ADVANTAGES

These are the main advantages of shell-and-tube heat
exchangers

1 Condensation or boiling heat transfer can be
accommodated in either the tubes or the shell, and the
orientation can be horizontal or vertical. You may want to

check out the orientation of the heat exchanger in our
laboratory. Of course, single phases can be handled as well.
2. The pressures and pressure drops can be varied over a
wide range.

3. Thermal stresses can be accommodated inexpensively.

4. There is substantial flexibility regarding materials of
construction to accommodate corrosion and other concerns.
The shell and the tubes can be made of different materials.

5. Extended heat transfer surfaces (fins) can be used to
enhance heat transfer.

6. Cleaning and repair are relatively straightforward,
because the equipment can be dismantled for this purpose

v CALCULATIONS OF
EXCHANGER

U=0.800;%[kW/m"2 K]
A=0.15;%|m"2]
UA=U*A;
¢=.1800;%|kJ/kgK]

HEAT TUBE
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Cr=0; ——

T_i=270;%[K] et BB IGO0 o4

T_s=385,%]K] - P '

m=1680;%|kg] 2

m_dot=0.333;%[kg/s]

T_0=350;%steady state condition to start [K]
NTU=UA/(m_dot*c);

E=1-exp(-NTU);

Q_s=1;%Constant heat flow on the surface [kKW]
L=0.5;%Pipe length [m]
P=A/L;%Circumference pipe

e R — o PeSCRS

File Edit Wiew Inset Tools Desktop Window Help

. Raspore ot Fesmson Gt Sy Kk o Do

Sads s Nno9e4 3 0B =a ’ vii CONCLUSION

On the basis of above study it is clear that Shell and tube
heat exchanger is the most versatile type of heat transfer
apparatus, and for this reason it is the most used in a variety
of applications. It has given a great respect among all the
classes of heat exchangers. Moreover well designed as well
as described methods are available for its designing and
analysis. It has great advantages of pressures and pressure
drops can be varied over a wide range, thermal stresses can
be accommodated inexpensively and Cleaning and repair are
relatively easy.. Additionally, the whole plan of this warmth
exchanger is checked and it is discovered that the real zone
present in this warmth exchanger is not exactly the region
required for the warmth move, which implies the structure of

this warmth exchanger isn't protected.
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