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Abstract: With the development of technologies, there is a serious requirement of heat sink which are having high specific 

heat transfer. Since last few years researchers are working to find the heat sink with very high specific heat transfer rate 

and optimize the different process parameters. In the same order to enhance the performance of the heat sink, in this work 

different shapes of turbulators were placed inside the flow channels. Effect of different shapes of turbulators on velocity, 

pressure and temperature distribution was analysed through CFD analysis using Ansys Fluent software. Here it also 

analysed the effect of change in Re number on the performance of heat sink with turbulators. 

 

Keywords: Heat sink, flow behaviour, heat transfer, turbulator design, flow pattern 

 

1. Introduction 

A heat sink exchanges thermal energy from a more significant temperature device to actually a lower temperature fluid medium. 

The fluid medium is often air, however can certainly be water, refrigerants or oil. Whenever the fluid medium is going to be water, 

the heat sink is typically known as a cold plate. In thermodynamics a heat sink is definitely a heat reservoir which usually absorbs 

an irrelevant amount of heat with no considerably changing temperature. Experimental heat sinks for microelectronic apparatus 

always had a temperature greater than the atmospheres to allocation of heat by three modes of heat transfer as convection, radiation, 

as well as conduction. The power deliveries of microelectronics were not cent percent competent, so further heat is fashioned that 

might be disadvantageous to the purpose of the expedient. As further, a heat sink is comprised in the proposal to dissolve heat. The 

rise in heat sink thermal confrontation with reduction in rate of flow would be exposed well ahead in such object. The input fluid 

temperature transmits sturdily to the heat sink origin temperature. For example, if there is recirculation of air in a product, the inlet 

air temperature is not the ambient air temperature. The input air temperature of the heat descend is consequently greater, which 

likewise effects in a difficult heat sink origin temperature. 

 

2. Development of CFD model of heat sink  

2.1 Solid model 

For making the solid model of heat sink as considered in karami et al. same geometric parameters was considered as mention in the 

paper. The geometric parameters considered for solid model of heat sink is length of the heat sink-100 mm, width of the sink-92 

mm, height of the sink-25 mm, thickness of fins-2 mm and turbulators dimension-2*1*25 mm3 

 
Fig.1 solid model and mesh of heat sink. 

 

On the basis of above mention geometric conditions of plate fin heat sink solid model was made in Ansys design modular. The 

solid model of plate fin hear sink are shown in the below figure. For performing the numerical analysis of heat sink, discretization 

of heat sink in to number of different elements was done. In order to check the grid independency, heat sink geometry was discretized 

with different numbers of element and calculate the heat transfer coefficient for Re –1013. Through numerical analysis it is found 

that with 231032 number of elements with 61566 numbers of nodes, optimum result is coming. So, it is concluded that after 

increasing the number of elements 231032, there is no any such change was observed during the work. For further analysis, 231032 

number of elements was considered during this work. 

 

2.2 Solution method and boundary conditions 

In order to validate the numerical analysis of heat sink, same boundary conditions were considered as considered by saravanakumar 

et al. at the inlet, the air inlet temperature is 300 K. whereas 80 W heat was considered during the numerical analysis. No slip 

http://www.ijrti.org/


                                                  © 2022 IJRTI | Volume 7, Issue 2 | ISSN: 2456-3315 

IJRTI2202002 International Journal for Research Trends and Innovation (www.ijrti.org) 11 

 

conditions were also considered at all inside wall of heat sink. Velocity inlet and pressure outlet condition was considered during 

the work. At inlet different Re number was considered according to different cases in each case of geometry of heat sink. Adiabatic 

wall condition was considered for all outside all of channel. Selection of proper solution method to perform numerical analysis is 

very important, because with change in solution method the result get varies or it may also possible that with the selection of wrong 

method the problem cannot get solved. Here it selects the coupled based second order upwind methods for the CFD analysis of 

plate fins heat sink. For validating the CFD analysis of heat sink, numerical analysis of heat sink was done at different Reynolds 

number. For analysing the effect of change in Reynolds number four different number was consider during the work that is 1013, 

1793, 2706 and 3309. According to Reynolds numbers velocity of air at the inlet heat sink was calculated, the velocity of air at the 

inlet for different Reynolds numbers is 0.822, 1.45, 2.19 and 2.68 m/s.  

 

     
Fig.2 variation of velocity in transverse direction of heat sink at Re – 1013. 

 

3. Comparison of value of Nusselt number and pressure drop 

Next is by computing the significance of Nusselt number with drop in pressure for platter limb sink of heat at changed number of 

Reynolds through CFD analysis, it is then compared with the experimental results performed by Saravanakumar et.al (1). The 

comparison of different values was mention in the below table. After comparing the value of nusselt number, value of Pressure drop 

inside the heat sink was also analysed and compared in the below table with the experimental result performed by saravanakumar 

et.al (1). Through comparison of pressure drop and Nusselt number it is found that the result obtained through CFD analysis is near 

to the values obtained through experimental analysis performed by saravanakumar et.al and it is coming to under 10% error to it is 

conclude the CFD analysis of Plate fins heat sink is correct. 

 

 
Fig.3 Comparison of value of nusselt number.  

 

From above graph it is found that, the value of pressure drop inside the Plate fin heat sink without baffles at different Reynolds 

number is coming near to the values calculated through experimental analysis. The error in under 10% which shows the accuracy 
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and correctness of the CFD analysis of plate fin heat sink without baffles. After validating the CFD analysis of heat sink, for the 

further enhancement of heat sink heat transfer, here in this work different shapes of turbulators were used in between plane fins.  

 

4. Effect of different shape of turbulators 

Here in this work, it uses the different shapes of turbulators which are placed in between two fins and increases the heat transfer 

from heat sink as compared to slab limb passion descend deprived of turbulators. For analysing the effect of different shapes of 

turbulators four different shapes of turbulators was considered during the work that is triangular, square, hexagonal and trapezoidal. 

For each shape of turbulators four different Re number was also considered to analysed the effect of change in velocity on the 

performance of heat sink. In every instance of investigation pace with pressure dissemination during the sink of heat were studied 

from side to side of CFD. It also calculates the Nusselt number and pressure drop for different shapes of turbulator at different Re 

numbers. 

 

 
Fig.4 Solid model of heat sink with triangular shape of turbulator. 

 

  
Fig.5 velocity and pressure variation in longitudinal plane of heat sink for Re number 1013 

 

5. Comparison of different shapes of turbulators 

After analysing the effect of different shapes of turbulators inside the plate fin heat sink, comparison of different shapes of 

turbulators at different Re number was done. The comparison was mainly done on the basis of Nu number and pressure drop inside 

the heat sink for different turbulator geometry at different Re number. The comparison of value of Nu number for different Re 

number is shown in the below figure. From above graph it is found that heat sink with square shape of turbulator shows the maximum 

value of Nu number as compared to other shapes of turbulator for each case of Re number. 
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Fig.5 Comparison of value of Nu number for different shapes of turbulator. 

 

  
Fig.6 Comparison of value of Pressure Drop for different geometry of heat sink. 

 

Commencing from desk they create that with the upsurge number in Reynolds, the efficacy of sink of heat going to be reduced. 

With square shape of turbulators the effectiveness of heat sink is more as compared to other shape of turbulators. 

6. Conclusion 

CFD analysis of plate fin heat sink was done through Ansys fluent software. To increase the performance of hear sink, different 

shapes of turbulators was used during the work and analysed their effect. Through numerical analysis it is found that with the use 

of turbulator inside the heat sink, the performance of the heat sink gets enhanced. In between different shapes of turbulators, heat 

sink with square shapes of turbulator shows the higher heat transfer as compared to other. Overall, it is concluded that heat sink 

with square shape of turbulators shows the maximum heat transfer.  
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