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ABSTRACT 

 

The shell and tube heat exchanger is a condenser type heat exchanging device it can be used in thermal 

power plant, oil and gas industries in this shell side baffle support is used to holding the tubes and create the 

turbulence flow in the shell side it will increase the heat transfer rate, the baffles are classified as a single 

segmented, double segmented and triple segmented which is used to reduce the pressure drop, in this 

research heat transfer rate and pressure drop in the single, double and triple segmented heat exchanger 

analysis through CFD Methodology, and it was concluded with double segmented get higher heat transfer 

coefficient and higher pressure outlet. 
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I. INTRODUCTION 

 

Heat exchangers are one of the mostly used 

equipment in the process industries. Heat exchangers 

are used to transfer heat between two process streams. 

One can realize their usage that any process which 

involve cooling, heating, condensation, boiling or 

evaporation will require a heat exchanger for these 

purpose. Process fluids, usually are heated or cooled 

before the process or undergo a phase change. 

Different heat exchangers are named according to 

their application. For example, heat exchangers being 

used to condense are known as condensers, similarly 

heat exchanger for boiling purposes are called boilers. 

Performance and efficiency of heat exchangers are 

measured through the amount of heat transfer using 

least area of heat transfer and pressure drop. A more 

better presentation of its efficiency is done by 

calculating over all heat transfer coefficient. Pressure 

drop and area required for a certain amount of heat 

transfer, provides an insight about the capital cost and 

power requirements (Running cost) of a heat 

exchanger. Usually, there is lots of literature and 

theories to design a heat exchanger according to the 

requirements. 

The complexity with experimental techniques 

involves quantitative description of flow phenomena 

using measurements dealing with one quantity at a 

time for a limited range of problem and operating 

conditions. Computational Fluid Dynamics is now an 
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established industrial design tool, offering obvious 

advantages. In this study, a full 360° CFD model of 

shell and tube heat exchanger is considered. By 

modeling the geometry as accurately as possible, the 

flow structure and the temperature distribution inside 

the shell are obtained. 

 

II. METHODS AND MATERIAL 

 

FLUENT requires high quality mesh to avoid 

numerical diffusion. Several Mesh Quality Metrics are 

involved in order to quantify the quality. However, 

the skewness is the primary metric however the 

skewness is the primary metric. The aspect ratio and 

cell size change mesh metrics are also very important. 

• Length of Heat exchanger, (L) 570mm 

• Inner diameter of Shell (Di) 135mm 

• Outer diameter of Tube (do) 20mm 

• Tube bundle geometry and pitch (Triangular) 

30mm 

• Number of tubes (Nt) 7 

• Number of baffles (Nb) 5 

• Central baffle spacing B 110mm 

• Baffle inclination angle 0 to 50 deg 

 

III. RESULTS AND DISCUSSION 

 

Basically, a service may be single phase (such as the 

cooling or heating of a liquid or gas) or two-phase 

(such as condensing or vaporizing). Since there are 

two sides to an STHE, this can lead to several 

combinations of services. Broadly, services can be 

classified as follows: 

• Single-phase (both shell side and tube side); 

• Condensing (one side condensing and the other 

single-phase); 

• Vaporizing (one side vaporizing and the other 

side single-phase); and 

• Condensing/vaporizing (one side condensing and 

the other side vaporizing). 

 
Mass velocity strongly influences the heat-transfer 

coefficient. For turbulent flow, the tube side heat-

transfer coefficient varies to the 0.8 power of tube 

side mass velocity, whereas tube side pressure drop 

varies to the square of mass velocity. Thus, with 

increasing mass velocity, pressure drop increases more 

rapidly than does the heat-transfer coefficient. 

Fluent is a computational fluid dynamics computer 

code developed and marketed by Fluent Inc. The code 

solves the equations for conservation of mass, 

momentum, energy and other relevant fluid variables 

using a cell-centred finite-volume method. First the 

fluid domain is divided into a large number of discrete 

control volumes (also known as cells) using a pre-

processor code which creates a computational mesh 

on which the equations can be solved. Once the fluid 

domain has been meshed, the governing equations (in 

integral form) are applied to each discrete control 

volume and used to construct a set of non-linear 

algebraic equations for the discrete dependent 

variables. 

The shell side calculations are far more complex than 

those for the tube side. This is mainly because on the 

shell side there is not just one flow stream but one 

principal cross-flow stream and four leakage or bypass 

streams. There are various shell side flow 

arrangements, as well as various tube layout patterns 
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and baffling designs, which together determine the 

shell side stream analysis. 

 
Figure 1: The graphical representation of variation of 

pressure drop and baffle degree angle of the shell and 

tube heat exchanger by using CFD analysis software. 

Here, The pressure drop is reducing according to the 

baffle degree angle. 

 

 
Figure 2: The explains about the graphical 

representation of variation of Heat transfer coefficient 

and baffle degree angle of the shell and tube heat 

exchanger by using CFD analysis software. Here, The 

Heat transfer coefficient is increasing according to the 

baffle degree angle. 

Solve time-averaged Navier-Stokes equations All 

turbulent length scales are modeled in RANS Various 

different models are available This is the most widely 

used approach for calculating industrial flows There is 

not yet a single, practical turbulence model that can 

reliably predict all turbulent flows with sufficient 

accuracy. 

IV. CONCLUSION 

 

In this project modeling of the seven tube shell and 

tube heat exchanger by using the data from the 

literature survey and get the details of the boundary 

condition is apply on the geometry and complete the 

CFD analysis using the software of ANSYS fluent and 

post processing done in ANSYS CFD post and get the 

results of pressure, velocity, temperature and 

turbulence values from the results outlet get the more 

turbulences and velocity of the fluid is not vary in 

outlet and inlet temperature is increase in the outlet 

because of in the place of hot tube heat transfer is 

occurred and velocity stream line is show how the 

water flow in the shell and tube heat exchanger. 
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