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Abstract
In heat exchanger tube heat transfer enhancement by baffle is 
reported. In the present investigation simulations were conducted 
on Ansys software version R 15.0 on a two dimensional domain, 
which represents a heat exchanger tube of 10 cm diameter and 100 
cm length. Meshing has been done on ICEM CFD software. In the 
present paper rectangular and triangular two different shapes of 
baffles are considered for Reynolds number of 5000. The results 
shows that water flows from inlet to outlet in case of rectangular 
baffle is 2.5 m/s while in case of triangular baffle it is 2.1 m/s. the 
above result suggest that different shapes of baffles are considered 
so that heat transfer rate can be increased. 
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I. Introduction
High performance of heat exchangers is required in a wide 
range of engineering applications such as chemical engineering, 
power generation, automobile and aerospace industry [1]. The 
main objective of heat exchanger is to efficiently transfer of heat 
from one fluid to another separated by a solid wall. This can be 
achieved by introducing baffles inside the tube of heat exchanger 
with in line or in staggered arrays. This is because baffle helps to 
interrupt the hydrodynamic and thermal boundary layer and to 
induce the recirculation zone or vortices flow behind the baffle. 
This leads to increase heat transfer rate [2]. These vortices are 
produced by introducing an obstacle in a flow which is known as 
vortex generator. The effect of baffles on heat transfer rate, spacing 
between baffles and pressure drop have been studied by various 
investigators, but in the present study two different shapes of 
baffles are used and after that it was analyzed that which shape of 
baffle increases better heat transfer. This study has been conducted 
on Ansys CFD (Computational Fluid Dynamics) software version 
R 15.0 and meshing has been done on ICEM CFD software, so 
that fine mesh size can be obtained. 

Fig. 1: Geometry of Rectangular Baffle

A. Numerical Method
The numerical simulations were conducted in a two dimensional 
domain, which represents a heat exchanger tube of 10 cm diameter 
and 100 cm length. The symmetry of geometry allows simulating 
half of the tube diameter using four boundary conditions which 
are inlet, wall, outlet and centerline. A baffle was used as a vortex 
generator, which was attached to the tube wall at a distance of 
50 cm from upstream end of the tube. Two different baffles 
shapes were considered, the geometry of rectangular baffle is 
shown in fig. 1. The boundary conditions used is shown in fig. 
2. The geometry of triangular shape baffle is shown in fig. 3 and 
the boundary condition used in this profile is shown in fig. 4. 
The basic parameters for baffles are given in Table 1. The most 
important turbulence method is K-epsilon model which is used 
in this study. Fluid used in this study is water and heat is added 
to water through wall. The temperature of water was set equal 
to 300 k at the inlet of the tube. A constant temperature of 375 
K was applied on the entire wall as thermal boundary condition. 
CFD software Ansys version 15 was used to simulate the velocity 
contours and Temperature contours. To generate the required mesh 
ICEM CFD software was used. The residual error less than 10-6 
was set as convergence criteria. The governing flow equations 
were discretized by finite volume method. The governing flow 
equations (i.e., continuity, momentum and energy equations) used 
to simulate the incompressible steady fluid flow and heat transfer 
in the computational domain are given as [3]

Table 1: Basic Parameters for Baffles
S.No. Particulars Details 
1 Density 997 Kg/ m3

2 Reynolds number 5000
3 Temperature at wall 375 K

4 Heat Exchanger Tube 
diameter 10 cm

5 Heat Exchanger Tube 
length 100 cm
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Fig. 2: Boundary Conditions for Rectangular Baffle

II. Literature Review
Berner et al. [4] suggested that a laminar behaviour for a channel 
with baffles is found at a Reynolds number below 600 and for 
such conditions the flow is free of vortex shedding. The numerical 
investigation of fluid flow and heat transfer characteristics in a 
smooth channel with staggered baffles. 
Cheng and Huang [5] investigated the case of asymmetrical baffles 
and indicated that the friction factor shows a great dependence on 
baffle location, especially for a large height of baffle.
 Cheng and Huang [6] again presented laminar forced convection 
in the entrance region of a horizontal channel with one or two 
pairs of baffles placed on the walls.
Fiebig et al. [7] experimentally investigated the effect of triangular 
and rectangular vortex generators on flow structures, flow losses 
and increase in heat transfer in compact heat exchanger. 
Guo and Anand [8] studied the three dimensional heat transfer in 
a channel with a single baffle in the entrance region. Numerical 
studies for both solid and porous baffles in a two dimensional 
channel for the turbulent flow.
Mousavi and Hooman [9] numerically studied the heat transfer 
behavior in the entrance region of a channel with staggered baffles 
for eynolds numbers ranging from50 to 500 and baffle heights 
between 0 and 0.75 and reported that the Prandtl number affects 
the precise location of the periodically fully developed region.
Tsay et al. [10] numerically investigated enhancement of heat 
transfer by using baffles in laminar channel flow over two heated 
blocks mounted on the lower plate. The effect of baffle height, 
distance and thickness on flow structure was studied. 
From the literature review it can be concluded that most of the 
studies was conducted by taking air as working fluid and even 
there is no such study conducted on different shapes of baffles 
in Ansys Software. 

Fig. 3: Geometry of Triangular Baffle

Fig. 4: Boundary Conditions for Triangular baffles

IV. Results and Discussion
In the present paper temperature contours and velocity contours 
have been developed for two different types of baffles shapes 
at Reynolds number of 5000. For this Ansys software has been 
used and simulation is done on tube of heat exchanger. Meshing 
for two different profiled has been done on ICEM CFD software 
which is shown in fig. 5 and 6. Four different types of boundary 
conditions were chosen for this task. In the present section we 
have presented the results obtained by Ansys software. 

Fig. 5: Meshing for Rectangular Baffle

A. Velocity Vector
Fig.7 shows the velocity vectors for rectangular baffles. The Fig. 
shows the streamlines produced for rectangular baffle for Reynolds 
number = 5000. In this case a strong vortex is observed along the 
baffle. The red marks shows that this is the maximum velocity 
vector which is 2.5 m/s. The nodes adjacent to the wall and baffle 
were excluded since the high vorticity at these nodes were due to 
wall shear. Fig. 8 shows the velocity vectors for triangular baffle. 
This Fig. shows that maximum velocity vector is 2.19 m/s. 

Fig. 6: Meshing for Triangular Baffle
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Fig. 7: Velocity vectors for rectangular baffle

Fig. 8: Velocity vectors for triangular baffle

B. Temperature Contours 
Fig. 9 and Fig. 10 show the temperature contours for rectangular 
and triangular baffles at Reynolds number = 5000, which shows 
a major change of temperature field along the tube, especially 
for the region opposite to baffle tip. This means that central 
vortex or recirculation zone provide a significant influence on 
the temperature field. That means the enhanced temperature region 
is mainly in the vortex influenced region. 

Fig. 9: Temperature Contours for Rectangular Baffles 

Fig. 10: Temperature contours of triangular baffles

V. Conclusion
Based on the numerical simulation which was conducted on Ansys 
software, it was concluded that when a baffle is introduced in the 
center of heat exchanger tube there is increase in temperature 
values and thus increases heat transfer. The effect of different 
types of shapes of baffles has been studied. The result shows 
that velocity vectors have high value for the case of rectangular 
baffles. The results also suggest that rectangular baffles increases 
the heat transfer rate than triangular baffles. Vortex influence the 
temperature field significantly.

VI. Scope for Future Work
The present work can be performed by experimental study and 
then this work can be compared to software.
Different type of shapes for baffles can be considered. 
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