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I. INTRODUCTION 
 

A Heat Exchanger in which two liquids trade heat by 

coming in direct contact is known as an immediate 

heat exchanger. Precedents of this type are open 

feed water radiators and stream condensers. 

Recuperates are heat exchangers in which liquids are 

isolated by a divider. The divider me be a basic plane 

divider or a cylinder or an unpredictable design 

including fins, baffles and multi-go of cylinders.  

 

A heat exchanger is an apparatus in which two liquid 

streams, one hot and one chilly, are carried into 

thermal contact with one another with the end goal 

to exchange heat from the hot liquid stream to the 

cool one. It gives a moderately vast surface region of 

heat exchange for given volume of the apparatus. 

The particular utilization of heat exchangers is most 

as often as possible found in compound process 

enterprises and also control generation, waste heat 

recuperation, cryogenic, cooling, petrochemical 

businesses, and so forth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It comprises of a shell a huge pressure vessel with a 

greater number of cylinders inside it. The heat 

transfer happens between the two liquids as one 

liquid goes through the collection of cylinders and 

another liquid streams over the cylinders i.e. through 

the shell. The execution and productivity are relying 

on the measure of heat exchange. Heat exchangers 

are fundamentally delegated direct contact and 

indirect contact.  

 

Shell and tube exchanger are a circuitous contact 

type heat exchanger fundamentally comprises of 

cylinder groups, shell, front header, raise header and 

baffles. Improvement of heat exchange happens by 

utilizing dynamic and uninvolved techniques.  

 

Dynamic strategy incorporates procedures like 

surface vibration infusion electrostatic fields and so 

on. While passive strategies incorporate embeds, 

snaked or wound cylinders [1], expanded surfaces, 

baffles and so forth like mechanical adjustments 

Baffles are given to build the turbulence of the shell 
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liquid and to guide the stream of liquid typical to the 

cylinders.  

 

The space between the baffles as communicated as 

level of portion tallness to inside distance across of 

shell. Fragmented shell and cylinder heat exchanger 

enhance heat exchange by making turbulence. By 

expanding, force of disturbance level stream 

opposition can be expanded and furthermore builds 

high weight drop [3].  

 

Which prompts increment in utilization of intensity? 

This is a major issue. In this way, dependably it is 

attractive to choose a heat exchanger with more 

disturbance, high heat exchange coefficient, and low 

weight drop and also less fouling. 

 

II. BASIC COMPONENTS OF SHELL AND 

TUBE HEAT EXCHANGER 

 
Shell and cylinder type heat exchanger (STHE) 

comprises of collection of tubes encased in 

cylindrical shaped shell, one liquid go through the 

cylinders and second liquid moves between the 

cylinder and shells. Most usually utilized STHE have 

huge heat exchange effectiveness in the examination 

with others.  

 

Shell and cylinder heat exchangers with segmental 

straight baffle have low heat exchange Co-effective 

because of the segmental straight confuse course of 

action causing high spillage stream by going through 

the heat exchange surface and high weight drop that 

causes a major issue for industries as the pumping 

costs increments. A basic shell and cylinder heat 

exchanger with straight baffle graph have appeared 

in Figure 1. 

 
Fig 1. Shell and Tube Heat Exchanger with one shell 

pass and one tube pass. 

III. LITERATURE STUDY 

 
M.D. Rajkamal et. al. (2018) shell and cylinder heat 

exchanger investigation has been performed and A 

helical coil heat exchanger with a helix point of 30o 

utilizing CREO programming was planned and 

created. These days copper is replaced via Carbon 

steel in industries.  

 

By and by the goal is to utilize ANSYS CFX 15.0 

programming to gather the reliability of copper with 

two distinctive internal cylinder materials, for 

example, POCO HTC graphite and ASTM SA 179 

carbon steel which additionally has considerable heat 

exchange attributes and great consumption 

obstruction than copper. A laminar hot liquid stream 

is the thermal source medium. Likewise, the 

expansion in heat exchange rate with increment in 

mass stream rate is additionally observed. 

 

Shuvam Mohanty et. al. (2018) A numerical 

examination of counter stream heat exchanger in a 

specific cylinder in cylinder heat exchanger with 

turning around the stream is explored in this 

investigation. The examination incorporates the heat 

exchange and the pressure goes down in the 

exchanger thinking about water as a liquid.  

 

Numerous analysts have revealed with respect to the 

improvement of counter stream heat exchangers 

changing the liquid temperature and utilizing diverse 

liquids. Here to anticipate the result of the heat 

exchanger as far as temperature change and 

pressure drop because of variety of temperature and 

mass stream rate a CFD program has been utilized.  

 

An arrangement of CFD reproduction is completed 

for the twofold pipe counter stream heat exchanger 

and in the wake of approving the philosophy of CFD 

investigation the impacts are built up. The qualities 

and the outcomes are case receptive to the 

turbulence model section. 

 

Ankush S. Patil et. al. (2017) Heat exchangers are 

the apparatus or hardware which is utilized to 

transfer heat from with one mode then onto the next 

mode without merging them. The target might be 

either to expel heat from a liquid or to add warmth 

to a liquid. In incredible degree the exploration is 

continuing for further improving the heat exchange 

through heat exchangers. In this investigation 

investigate done by different specialists to expand 
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the viability of heat exchanger has been talked 

about. Through point-by-point examination, it has 

been seen that folded plate warm exchanger has the 

greatest rate of heat exchange. 

 

Chandan Kumar Sethi (2017) This examination is 

centered around the utilization of plate type heat 

exchanger for seawater and motor oil as the working 

liquids. This examination work oversees examination 

of the plate-type heat exchanger with an 

investigation of convective heat exchange coefficient, 

generally heat exchange coefficient, exchanger 

viability, yield temperatures of the liquids.  

 

Tests are driven by changing working parameters like 

mass stream rate, bay temperatures of hot and cool 

liquids. The examination was finished utilizing ANSYS 

12 CFD strategy. Particular parameters are figured 

from the results procured and outlines are plotted 

between various parameters. These diagrams have 

been explored and discussed to find the perfect 

result for which the plate Heat exchanger would give 

the best execution. 

 

Deepa Shrivastava et. al. (2017) Computational 

Fluid Dynamics has been effectively utilized for 

predicting stream and heat exchange qualities in 

heat exchangers. In the present work a 3-

dimensional lattice is produced for cylinder in-tube 

heat exchanger utilizing ANSYS. The continuity 

condition, the force condition and the vitality 

conditions are tackled utilizing ANSYS.  

 

CFD demonstrate is approved by looking at the 

outcomes from experimentation, for both the parallel 

and counter stream. The CFD result for heat 

exchange observed to be in great concurrence with 

the computed outcomes from experimentation. The 

CFD based recreation completed for Tube-in-Tube 

heat exchanger utilizing ANSYS programming.  

 

The CFD outcomes for heat exchange qualities 

(Nusselt number) are contrasted and result from the 

investigation. The outcomes are displayed in 

graphical shape and they are observed to be in great 

concurrence with one another. 

 

Dipankar De et. al. (2017) The point of this work is 

to structure of shell and cylinder type heat exchanger 

with helical astound and contrasting and straight 

puzzle with CFD investigation utilizing ANSYS FLUINT 

programming apparatuses. The model contains 7 

Copper tubes each having 20 mm outside 

measurement and 17 mm interior distance across, 

length 600 mm and internal breadth of steel shell is 

90 mm and external width 110 mm. 7 tubes are hold 

by 6 straight or helical aluminum perplex and the 

helix edge of confound is differing from 0º to 30º.  

 

Every one of the models is configuration by utilizing 

CATIA programming apparatuses. In this paper how, 

the weight drops and by and large heat exchange 

coefficient changes because of various helix edge has 

been considered when the stream rate stays same.  

 

The stream structure in the shell side of the heat 

transfer with steady helical confounds are 

constrained to be rotational and helical in light of the 

geometry of the reliable helical astonishes, which 

results in a basic addition in heat trade coefficient 

per unit weight drop in the heat exchanger. 

 

K Venumadhav et. al. (2017) In the present 

examination, Double Helical Circular Pipe Heat 

Exchanger has been structured and investigate to get 

most extreme Effectiveness. Further, materials of this 

structure have likewise been fluctuated and 

optimized. The materials are considered as Steel, 

Aluminum, and Copper. The structure Double Helical 

Circular Pipe Heat Exchanger has been finished 

utilizing Solid Works programming.  

 

At that point examination is done utilizing ANSYS 

programming. it is studied Counter flow Heat 

Exchanger has more prominent Effectiveness than 

Parallel stream for all materials and Copper is most 

appropriate material for the heat exchanger as it is 

giving more viability than Aluminum and Steel. 

 

Mohammed Irshad et. al. (2017) The aim of this 

investigation is to plan a shell and cylinder heat 

exchanger with segmental baffles and to consider 

the stream and temperatures inside the shell and 

cylinders utilizing ANSYS programming instrument 

for the distinctive baffle’s gatherings and 

introduction additionally in general heat exchange is 

computed for each structure.  

 

This undertaking thoroughly contains 5 structures for 

correlation. The procedure in unraveling recreation 

comprises of displaying and cross section the 

essential geometry of shell and cylinder heat 

exchanger utilizing CFD bundle ANSYS 14.5. The heat 

exchanger having 7 tubes and 600mm length and 
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90mm shell width. In reenactment we will indicate 

how the temperature, weight, speed changes in shell 

because of various confuses introduction. 

 

Q. Miao et. al. (2017) This examination manages the 

disappointment investigation of air warm exchanger. 

The characteristic of natural vibration method of air 

heat exchanger is acquired dependent on a three-

dimensional limited component demonstrate. A 

stream incited vibration is dissected based on 

modular reenactment results.  

 

A thermal basic connection reproduction for air heat 

exchanger is done by utilizing the multi-physical field 

coupling technique. The pressure conveyance and 

strain dissemination of air heat exchanger are 

computed by utilizing the consequences of 

temperature field reenactment. A Manson-Coffin 

demonstrate dependent on equal plastic strain range 

and cycle life is utilized to portray weakness life, and 

the identical plastic strain go was acquired by the 

warm basic communication reproduction.  

 

The examination results demonstrate that the real 

reason of exhaustion disappointment of air heat 

transfer tube package is the thermal pressure and 

stream produced vibration. 

 

B. S. Hasu et. al. (2016) An attempt is made in this 

examination is for the Design of shell and cylinder 

heat exchangers by displaying in UGNX8.0 by taking 

the Inner Diameter of shell is 600 mm, length of the 

shell is 1000 mm and Outer measurement of cylinder 

is 12.5mm, length of Tube is1000mm and Shell 

material as Steel 1008, Tube material as compound 

materials to oppose destructive impact TP439and 

AL29-4. By utilizing displaying system Assembly Shell 

and Tube with water as medium is finished.  

 

By utilizing ANSYS programming, the warm 

investigation of Shell and Tube heat exchangers is 

completed by fluctuating the format. Correlation is 

made between the Experimental outcomes, ANSYS. 

With the assistance of the accessible numerical 

outcomes, the structure of Shell and Tube heat 

exchangers can be adjusted for better effectiveness.  

 

This study displays the varieties in spread out with 

water as medium with huge stream at the best level 

of the exchanger and equivalent dispersion of tubes 

pitch. Investigation correlation with before design 

and materials are studied. 

Ashok reddy (2016) A survey of shell and cylinder 

heat exchanger with various goal were displayed in 

this like helical bewilder and concentrate the stream 

and temperature field inside the shell utilizing ANSYS 

programming devices, a nonlinear arrangement of 

integro-fractional differential mathematical 

conditions, demonstrating by utilizing CATIA V5 

programming, heat and water driven examination, 

generally speaking thermal coefficients.  

 

Two strategies were connected in the proposed 

structure model, Kern and Bell-Delaware, 

notwithstanding the well-ordered technique. 

 

Bala Bhaskara Rao et. al. (2016) Investigation and 

simulations are conveyed for a single shell and 

numerous pass exchangers with various cylinder 

geometries i.e. round cylinders to circular tubes. The 

trial was completed with hot liquid in cylinder side 

and chilly liquid in shell agree with roundabout 

cylinders at 600-cylinder introduction and 25 % 

astound cut. Heat exchange rates and weight drops 

are computed for different Reynolds numbers from 

4000 to 20000.  

 

Familiar programming is utilized for numerical 

examinations. Both round and curved cylinder 

geometries with 450,600 and 900 introductions are 

utilized for the numerical examinations.  

 

Notwithstanding 25 % astound cut, quarter bewilder 

cut and mirror quarter puzzle cut courses of action 

are utilized for examination. The exploratory 

estimations of heat exchange rates and weight drops 

over shell side and cylinder side along the length of 

STHE are contrasted and those acquired from 

familiar programming. 

 

Mayank bhola et. al. (2015) Studied about CFD 

recreation of the concentric cylinder heat exchanger 

and concentric cylinder heat exchanger with embed 

utilized for hot air utilizing ANSYS FLUENT Software 

for steel.  

 

The configuration process for warmth exchanger and 

embed has been completed in SOLIDWORKS, liquid 

area is shaped in ANSYS workbench, trailed by lattice 

in default work device of ANSYS and arrangement is 

created utilizing ANSYS FLUENT programming as 

FINITE ELEMENT TOOL and the outcomes are 

thought about between the two plans for parallel 

stream.  
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The Reynolds number of pretenses fluctuated from 

21000 to 100000. Gulf temperature of heated water 

and cool air are 60̊ C and 26̊ C individually. The work 

incorporated the assurance of Nusselt number; warm 

exchange coefficient and grinding factor for embed 

in parallel stream and counter stream. 

 

Pankaj D. Lad et. al. (2015) The investigation work 

portrays the advancement and FEA of concentric 

pipe heat exchanger. It is proposed to consider the 

abnormal conduct of concentric pipe heat exchanger 

when hot and chilly liquids are gone through 

channels.  

 

The concentric pipe heat exchanger utilizing material 

SA 516 Grade 70 which is examined in this report has 

secured making the (thickness) enhancement of 

internal pipe, tube sheets, and spouts according to 

ASME Code with the end goal to decrease initiated 

von-misses pressure and avoidance in the concentric 

pipe heat exchanger. At long last, at various 

temperatures the conduct of heat exchanger is 

examined and contrasted ANSYS results and test 

results for approval. It is seen that there is great 

understanding between ANSYS and trial results. 

 

Roshan. V. Marode et. al. (2015) To gauge the 

execution of various plans, its model is reasonably 

planned and created in order to perform exploratory 

tests. thermal investigation has been completed for 

various structure with two liquids and based on 

similar outcomes is made which one give the best 

heat exchange rates.  

 

This investigation demonstrates the plan and thermal 

examination of various cylinders. Tentatively, same 

structures are made and results are assessed. With 

identify with same plan tubes are thermally broke 

down in ANSYS programming and thought about 

both the outcomes. In the wake of contrasting the 

outcome for both water-water (Case-I) and water-

Al2O3 (Case-II) for four unique cylinders we are in 

end that turned sort of cylinder is giving high heat 

exchange coefficient when contrasted with other i.e. 

1.14 more. Alongside adequacy, wound cylinder is at 

higher side by 1.17. So as indicated by my 

examination one ought to go for turned cylinder. 

 

Saurabh Kumar et. al. (2015) Numerical simulation 

has been done for twofold cylinder helical loop heat 

exchanger exposed to protected external divider 

condition utilizing ANSYS FLUENT 15. The charts are 

plotted for Nusselt number and heat exchange 

coefficient for the water and nano-fluids in which 

stream condition is taken as fierce. The limited 

volume technique with k– ε standard tempestuous 

model was utilized to discredit the fundamental 

administering conditions.  

 

Result demonstrated that the estimation of Nusselt 

number for nano-fluid is higher than that of the base 

liquid as water where the SiO2 nano-fluid yields the 

best heat exchange upgrade pursued by CuO and 

Al2O3. Upgrade in heat exchange is accomplished by 

expanding the Dean Number and volumetric 

optimization. 

 

Sunil B. Revagade et. al. (2015) This investigation 

demonstrates the plan and thermal examination of 

various cylinders. Tentatively, same structures are 

made and results are assessed. With identify with 

same structure tubes are thermally examined in 

ANSYS programming and thought about both the 

outcomes.  

 

Subsequent to contrasting the outcome for both 

water (Case-I) and water-Al2O3 (Case-II) for four 

distinct cylinders we are in end that curved sort of 

cylinder is giving high heat exchange coefficient 

when contrasted with other i.e 1.14 more. Alongside 

viability, bent cylinder is at higher side by 1.17. So as 

indicated by my exploration one ought to go for 

contorted cylinder.  

 

In any case, a great comprehension of the basic 

standards of exchanger configuration is expected to 

utilize this product successfully. 

 

T. M Shaikh et. al. (2015) A computational report 

has been expert to decide the impacts of heat move 

in the helical looped heat exchanger. It is presumed 

that the CFD investigation results decently 

coordinate with the Experimental Results. This 

demonstrates CFD Analysis is a ground-breaking 

instrument to supplant exorbitant trial and extensive 

computation. A correlation with test results and CFD 

reenactments has demonstrated that for expanding 

mass. 

 

Jayachandriah et. al. (2014) An effort is made in 

this investigation is for the setup of tube and cylinder 

exchangers by displaying in CATIA V5 by setting the 

Inner Diameter of container is 400 mm, length of the 

container is 700 mm and external length across of 
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cylinder is 12.5mm, distance of Tube is 800mm and 

Shell metal as Steel 1008, Tube metal as Copper and 

Brass. By utilizing demonstrating system Assembly 

Shell and Tube with water as medium is finished. By 

utilizing ANSYS programming, the warm examination 

of Shell and Tube heat exchangers is completed by 

changing the Tube materials.  

 

Examination is made between the investigation 

outcomes, ANSYS. With the assistance of the 

accessible numerical outcomes, the structure of Shell 

and Tube warm exchangers can be changed for 

better proficiency. 

 

Dubey et. al. (2014) study consists of broad thermal 

examination of the impacts of extreme stacking 

conditions on the execution of the heat exchanger. 

To fill the need an improved model of shell and 

cylinder type heat exchanger has been structured 

utilizing kern's strategy to cool the water from 55°C 

to 45°C by utilizing water at room temperature.  

 

At that point we have completed consistent state 

warm investigation on ANSYS 14.0 to legitimize the 

structure. After that the useful working model of the 

equivalent has been manufactured utilizing the parts 

of the correct measurements as got from the 

structuring. We have tried the heat exchanger under 

different stream conditions utilizing the protections 

of aluminum foil, cotton fleece, tape, froth, paper 

and so forth.  

 

We have likewise tried the heat exchanger under 

different surrounding temperatures to see its impact 

on the execution of the heat exchanger. In addition, 

we have attempted to make the disturbance by 

shutting the siphon opening and watched its impact 

on its viability. Every one of these perceptions 

alongside their dialogs has been talked about in 

detail inside the investigation. 

 

IV. CONCLUSION 
 

The present investigation has a some of the critical 

elements influencing the execution of Shell and Tube 

Heat exchanger, and after that the examination of 

confuses at various introduction edges is finished.  

 

The adequacy of the heat exchangers with sealers is 

higher than that of the heat exchanger having no 

such game plan. Based on above investigation, 

unmistakably Shell and cylinder heat exchanger is 

the most flexible kind of heat exchange device, and 

hence it is the most utilized in an assortment of 

utilizations. It has given an incredible regard among 

every one of the classes of heat exchangers.  

 

Besides, very much structured and in addition 

portrayed strategies are accessible for its planning 

and examination. It has incredible points of interest 

of weights and weight drops can be changed over a 

wide range, warm anxieties can be suited modestly 

and Cleaning and fix are generally simple. The 

writing review additionally demonstrates the 

significance of this class of heat exchangers among 

other heat exchanger. 
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