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ABSTRACT 
This paper present an approach for the optimization of shall and tube heat exchanger for inline tube 

arrangement. Poor performance for shall and tube heat exchanger is a reason for higher unit heat rate & 

deterioration for boiler efficiency due to losses of flue gas temperature as a sensible heat loss. Here different 

value of velocity is used to find out the flow characteristics  on CFD. & it shows that fluid velocity affects the 

overall heat transfer coefficient 
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I. INTRODUCTION 
 

Shall And Tube Heat Exchanger  

Shell and tube heat exchanger are the classification of recuperative heat exchanger  consist of bundle of tubes 

enclosed with in cylindrical shell one fluid pass through the tubes and second fluid flows between the tube and 

shells. The basic components of a shell and tube heat exchangers are tubes, tube sheets, shell and shell-side 

nozzle, channel covers, pass divider, baffles etc. most commonly used STHE have large heat transfer surface 

area-to-volume ratios to provide high heat transfer efficiency in comparison with others. They are mechanically  

enough to withstand the fabrication stresses and normal operating conditions. This  can be easily cleaned and the 

failure parts like gaskets and tubes can be easily replaced. They can offer greater flexibility of mechanical 

features to withstand  at any service requirement. This is  manufactured easily in  a large variety of sizes.  

 

Types Of Heat Exchanger 

Basically There Are Two  Types Of Heat Exchanger. 

 

Direct contact heat exchanger – 

 In that both media between which heat is exchanged are in direct contact with each other. 

Indirect contact heat exchanger –  

 

In that both media are separated by a wall through which heat is transferred so that they never mixed. 

Shell and tube heat exchanger is the indirect contact type of heat exchanger; here the series of tubes are used in 

which one of the fluid runs. The tube side and shell side fluids are separated by tube sheet. Thin baffles are used 

for diverting the flow, support the tube for rigidity and obtained higher heat transfercoefficient. Helical baffles 

give the better performance than the single segmental baffles, but their manufacturing, maintenance and 

installation cost is high 

 

II. LITERATURE REVIEW   
A literature has been reviewed on the shell & tube heat exchanger. It has been study that the research in this 

field mainly took place in the following area: 

 Working 

 Design of shell & tube heat exchanger 

 CFD on material 
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Digvendra singh et al;[5]. designed  and Performed the  Evaluation of a Shell and Tube Heat Exchanger using 

Ansys After modifying the heat exchanger the effectiveness of heat exchanger is increased by changing the shell 

side fluid (from water to methanol). Methanol provide sufficientcooling to as compared water in heat exchanger 

and increase the effectiveness of heat exchanger up to 95.5%. 

 

Harshwardhan Uddhage et al;[7]  have performed the numerical simulation for heat exchanger with different 

number of baffles, baffle cut, tube diameter and tube length are performed  The  baffles changes the direction of 

flow which leads to turbulence of fluid flow which causes increase in heat transfer characteristics but also leads 

to increase in pressure drop. The flow profile of main fluid stream depends upon the number of baffles, their 

arrangement, height of baffle cut and tube length.the diameter of tube influences the heat transfer characteristics 

the heat exchanger with 10 baffles and 36% baffle cut shows the best performance.  

 

Shiva Kumar et al;[11], presented the  numerical simulation of finned double pipe heat exchanger  with hot 

fluid flowing in the inner tube and cold fluid in the annulus. After validating the results for a bare heat 

exchanger with the experimental results Simulation was done using rectangular, triangular and concave  

 parabolic finned configurations on the outer body of inner tube. Results indicate that  finned configurations 

show an overall improvementthe thermal characteristics compared with unfinned one. For better performance of 

heat exchanger, flow rate of the cold fluid should be kept low where as that of the hot liquid should be 

Rectangular finned configuration constant value of 0.02kg/s, as much was increased, the effectiveness of the 

fins increased and rectangular fins showed highest effectiveness and is 21% and 11.5% higher than parabolic 

and triangular based fins.Parabolic fins showed minimum pressure drop for all mass flow rates. It has reduced 

by 38% and 65% compared to the triangular and rectangular finned tube. In addition to this even they provide 

the advantage of lesser material and hence reduced weight. Hence it can be concluded that parabolic finned 

configuration can be a better alternative compared to the triangular and rectangular because of reduced pressure 

drop and reduced weight of the finned assembly even though the thermal performance is being marginally 

reduced. 

 

Swapnaneel Sharma et al;[16] have performed  the comparative study  between the conventional type square 

fined tubes & triangular finned tubes & investigate that pressure drop in the finned tube is high thereby making 

requirement of large pumping power, By using shorter length tube high pressure  requirement is minimize. 

Pressure drop in the shell is very low, further, effectiveness of the square finned tube HX is quite similar with 

triangular finned tube HX 

 

Bayram Sahin et al;[17] The parameters affecting the heat transfer are Reynolds number, fin height and fin 

spacing (pitch). Heat transfer can be successfully improved by controlling these parameters. The maximum heat 

transfer rate was observed at 42,000 Reynolds number, 75 mm fin height and 3.417 Sy/D. 

 

III. CFD ANALYSIS 
The analysis is taken on CFD platform to study the flow behavior of flue gases and air on STHx at different 

boundary cobdition initial the velocity taken for both shall side and tube side is 0.8 m/s and gradually increases 

to 1.3 m/s to find the overall heat transfer coefficient between shall and tube heat exchanger 
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Table 3.3.Parameter of STHx 

 
 

Table 3.2–Boundary condition for flue gas 

 
 

Table 3.2–Boundary condition for aie 
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Fig 3.1 Shall Side  Contour Of Static temperature 

 

 
Fig 3.2 Shall Side  Contour Of Static Pressurre 

 

 
Fig 3.3 Shall Side  Contours Of Surface Heat Transfer Coefficient 

 

 
Fig 3.4 Tube Side Contours Of Static TemperaturFig 
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Fig 3.5 Shall Side Contours Of Thermal Conductivity 

 

 
Fig 3.6 Tube Side Contours Of Surface Heat Transfer Coeff. 

 

 
Fig 3.7 Shall Side Contours Of Cell Reynolds Number 

 

 
Fig 3.8 Tube Side Contours Of Static Press 
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Fig 3.9 Tube Side Contours Of reynolds number 

 

 
Fig 3.10 Tube Side Contours Of thermal conductivity 

 

IV. CONCLUSION   
Experiment have been performed  with the shell & tube heat exchanger of unit-3 Monnet Ispat & Energy 

Limited, Raigarh (C.G.) with varying  outlet temperature i.e. initially were 156OC. Data taken from 3 shift log 

book with 24 hours on average basis. On  125OC. outlet temperature keeping other parameter constant.it recover 

10C of sensible heat loss.It conclude that.on reduction of 31oC of STHx outlet temperature or  flue gas outlet 

temperature,boiler efficiency improved by 1% and upon increasing  the fluid  velocity by 0.15 m/s overall heat 

transfer coefficient increased by 23.00W/m2K.  

 

Several attempt being made to reduce flue gas outlet temperature,gas flow rate  become objective to control 

outlet flue gas flow temperature.by decreasing flow rate by 2000kg/hr flue gas outlet temperature reduces by 

3.74oC.which ultimately reduce sensible heat loss& thereby increasing boiler efficiency. 

 

Experiment have been performed for the geometry obtain from the site . One can optimize the design of tube to 

enhance the performance of boiler.  

 

This study will help in understanding the performance of shall & tube heat exchanger  under different operating 

condition (viz static pressure, dynamic pressure, velocity duct,velocity pipe 
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