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Abstract: LED lights have revolutionized the world by their 

performance. They consume less power as compared to previous 

lighting generations. However, large amount of power is 

dissipated in the form of heat. Therefore thermal management of 

LED is necessary to increase its life span and make it 

environmental friendly. For thermal management, aluminium 

heat sinks are widely used because aluminium profiles are easily 

manufactured and are good conductors of heat. In this article, we 

have intended to design the aluminium heat sink of eighty watt 

COB (Chip on Board) LED canopy light used in petrol pumps all 

around the world. We have designed the heat sink for 80W COB 

LEDs (40W each), and analysed the junction temperature 

through ANSYS fluent simulation. This design of heat sink and its 

fins are optimum and Thermal Interface Material is also used. 

 
Index Terms: COB, Fluent ANSYS, Heat sink, Junction 

Temperature, LED, Optimum Design, Thermal Analysis 

I. INTRODUCTION 

The consumption of (LED) Light Emitting Diode is 

increasing rapidly because it is environmental friendly and it 

uses less power 
[1]

. Therefore it is more effective in those 

countries where shortfall of power is increasing day by day. 

The research work in the field of LED and its heat sinking is 

almost negligible as compared to other fields. Due to all of 

these factors, we determined to make an aluminium heat sink 

for 80 watt COB LED canopy light, which is used in petrol 

pumps. Almost 85% of LEDs stop working due to heat 

sinking problems 
[2, 3]

. Therefore Thermal Heat should be 

handled carefully to improve life of LEDs. 

Different heat sinking ideas are used to dissipate heat energy 

from LED Lights. We have chosen to make aluminium heat 

sink profile for this purpose. This heat sink will be attached to 

the printed circuit board (PCB) as a cooling system [4],  
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to dissipate heat energy as quickly as possible. In order to get 

the optimum design of heat sink profile, the allowable 

junction temperature, area of aluminium heat sink and LED 

specifications should be kept in mind.  We have studied all the 

features of this LED and have decided to design a heat sink for 

two 40 Watt EdiPower® II Series COB LEDs. After 

designing the heat sink area, we will do its thermal analysis 

using ANSYS fluent. 

II. 80WATTS LED CANOPY LIGHT HEAT SINK  

In the first segment we will emphasize on the COB LED and 

structure of the canopy light joint with it. In the second section, 

we will describe in detail the optimal area of heat sink and its 

fins. In the third section, we will do thermal analysis of this 

heat sink using ANSYS fluent.  

A. Canopy Light and COB LED 80 watts  

Canopy lights are very common and they are mainly used in 

petrol pumps. Figure 1 shows two COB LEDs with the 

canopy frame.  

 
 

Figure 1 Canopy frame with COB LEDs 

This canopy frame will be placed on the roof of the petrol 

pumps. We are using two COB LEDs each of 40 watts. These 

COBs are directly attached to Printed Circuit Board which is 

further bonded to the heat sink with the help of screws and 

thermal interface material. High power COB modules always 

generate more lumens while at the same time they produce 

more heat [5]. The printed 

circuit board (PCB) of each 

COB has the structure of 

arrays of 1 watt chips. Heat 

Design of Fins as Heat Sink for 80 watt 

Cob-Led Light  
Muhammad Anas Rasool, Ijaz Ahmad Chaudhry, Muhammad Sohaib Hanif, Muhammad 

Zeeshan Rafique, Mansoor Ali Zaheer, Atif Ilyas 



 

Design of Fins as Heat Sink for 80 watt Cob-Led Light  

 

376 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: H6359068819/19©BEIESP 

problem is likely to be expected because there is a total of 40 

chips of 1 watt on each COB on a very small area shown in 

Figure 2 [6]. Since, there are two COBs for one canopy frame; 

they will cover wide range of area for lighting purpose. They 

will also provide us high luminous intensity and different 

colour combinations [7]. Sometimes, with the passage of time, 

the luminous intensity of COBs decreases, this problem 

occurs when heat sinking area for COB is not enough to 

maintain its working temperature [8].     

Therefore, we have also done the thermal analysis to show 

that its junction temperature is not exceeding its limit. 

Otherwise, we will not be able to maintain its long life and 

luminous intensity, which is our main goal for this design. 

Using this analysis, we can estimate about maximum and 

minimum temperatures and can assure whether our design is 

safe or not. If the maximum temperature exceeds the junction 

temperature, then we need to improve our design or increase 

the heat transfer area by increasing the number of fins.   

 

 

 
 

 

Figure 2: COB LED Product 

B. The optimal Heat Sink design for COB LED 

Figure 3 shows the basic thermal model for COB LED 

mounted on a heat sink. Usually, aluminium profiles with 

extended fins are used for heat sinking purposes because 

aluminium is light in weight and conducts heat efficiently. We 

can increase the number of fins to increase the heat sink area 

depending upon our requirement [9]. For an effective thermal 

management, it is important to create a rapid heat conductive 

path from the LED chip to the environment because the 

contact surface of the component and heat sink are not 

perfectly flat. Usually in high power LEDs and COBs, only 

25% of input power is converted to light [10, 11].  Air 

between these materials can cause high thermal resistance. So, 

to reduce this resistance, we have applied thermal grease 

between the two interfaces and also used screws to enforce the 

adhesion between them.As we have discussed earlier, that 

before designing the heat sink of any COB LED, it is very 

important to go through all of its data sheets and 

specifications. The orientations of whole LED package were 

also widely studied [12-16]. The calculation of heat sink area 

is very critical and if calculated inaccurately then there are 

chances that the whole light will fail after a steady state is 

reached. Geometric parameters such as length, height and 

number of fins are most important. Figure 4 shows the design 

of the heat sink for two COB LEDs. 

 
 

Figure 3: The basic structure of heat sink 

 

Figure 4: Design of the Heat Sink 

This heat sink is square and it will fit accurately to the 

canopy size. Following is the calculation for this area: 

 

Total length of one fin = 53 mm    = 5.3 cm 

Total number of fins approximately = 33 

 Heat Sink Length = L = W = 30 cm = 300 mm 

Thickness of one fin   = 0.3 cm = 3 mm 

Dimensions for Pitch = 0.9 cm    = 9 mm 

Area of one fin should be     

= 2{(30) (5.3)} + {0.3 

(30)} 
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                           = 327 cm2   

Total Area of all the fins = 327 × 33  

                            = 10791 cm2  

Total Base Area = Width {Length – (Total No. of fins 

×thickness of one fin)} 

               = 30 {30 – (33 × 0.3)} 

                            = 603 cm2   

Overall Total Area = Total Area of Fins + Total Base Area 

                   = 10791 + 603 

                   = 11394 cm2  

 

Therefore the designed area is approximately 11000 cm2. It 

is also recommended that the thickness of fin and pitch 

should not be less than 3 mm and 6 mm respectively and 

area for heat sink must not be less than 11,000 cm2.         

 

C. Analysis of Heat Sink Using Ansys fluent 

 

In order to get good analysis of the Heat sink, we should first 

determine the ambient and initial temperatures. To calculate 

the initial temperature, we should first calculate the junction 

temperature theoretically. The equation for the junction 

temperature is given below 

 

  [17] ……. (1)                            

As 

Tj is the temperature of the junction of the LED 

Rjct is known as thermal resistance from junction to case of 

the LED COBTc is the case temperature of the LED COB     

(Figure 5)  Pd is the total power in watts 

 

 
Figure 5: Measuring point of Case Temperature 

Since, here in this case, we are going to assemble multiple 

COBs on a single type of heat sink, thermal resistance (Rjct) 

should be calculated by applying the rule of parallels. As 

given in the datasheets,  

 

Rjc of this COB = 0.6 °C/W [18] 

 

Case Temperature Tc = 55°C  

Total power in watts, Pd =   

 
Rjct = 0.6 / 2 

Rjct = 0.3 °C/W 

So, putting the values in equation (1) 

 
Tj =    55   + 0.3 × 80 

Tj = 79 °C 

So, the temperature at junction point for this COB LED is 

around 80°C. For a good quality thermal examination, we 

must consider that the initial temperature is equal to the 

junction point temperature. We are going to analyse the heat 

sink shown in figure 6 using ANSYS fluent software. It is 

analysed under severe conditions. As, in summer season of 

many countries, the temperature reaches above 40 o 

C .Therefore, we will choose the ambient temperature 45o C. 

The coefficient of Heat transfer film has a value of 5 W/mo C 

[19] and the initial temperature is 80°C. 

 

 
 

Figure 6: Heat Sink and Fins Thermal Analysis 

 

This figure shows the distribution of temperature on the heat 

sink. The Junction Temperature shown by the red points have 

a temperature 75.233 oC and this temperature is under a very 

safe limit. Although it should be noted that we have not used 

thermal interface material in simulation (TIM). If we use this 

material, then temperature will reduced further. [20]. 

III. CONCLUSION AND FUTURE WORK 

In order to maintain the luminous intensity and lifetime of 

COB LEDs, the case temperature and junction temperature 

must have a safe limit. So, optimal design for heat sink is 

required. We have designed a heat sink for canopy light under 

maximum conditions where the initial temperature is 45oC. 

The maximum junction temperature is around 75oC, which is 

slightly on a higher scale because no TIM was included in this 

analysis. However, there are no chances of failure using this 

design.The absolute 

maximum rating of junction 

temperature provided for this 
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LED is 150oC. It was observed during our experiment that the 

LED failed when the junction temperature was about 120oC. 

Consequently, it is advisable that the working temperature 

should remain between 50oC to 90 0C. 

ACKNOWLEDGEMENTS 

 

I would like to acknowledge the support from Mr AbuBakar 

for discussions and suggestions to this study. He motivated 

me to do research in this topic and gave different ideas for 

thermal analysis of high powered LED Lights. 

REFERENCES 

 
1. Narendran, N. and Gu, Y., 2005. Life of LED-based white light sources. 

Journal of display technology, 1(1), p.167. 

2. Chhajed, S., Xi, Y., Li, Y.L., Gessmann, T. and Schubert, E.F., 2005. 

Influence of junction temperature on chromaticity and color-rendering 

properties of trichromatic white-light sources based on light-emitting 

diodes. Journal of Applied Physics, 97(5), p.054506. 

3. Ye, H., Mihailovic, M., Wong, C.K.Y., van Zeijl, H.W., Gielen, A.W.J., 

Zhang, G.Q. and Sarro, P.M., 2013. Two-phase cooling of light emitting 

diode for higher light output and increased efficiency. Applied Thermal 

Engineering, 52(2), pp.353-359. 

4.  Ahn, B.L., Park, J.W., Yoo, S., Kim, J., Leigh, S.B. and Jang, C.Y., 

2015. Savings in cooling energy with a thermal management system for 

LED lighting in office buildings. Energies, 8(7), pp.6658-6671. 

5.  Wu, H.H., Lin, K.H. and Lin, S.T., 2012. A study on the heat 

dissipation of high power multi-chip COB LEDs. Microelectronics 

Journal, 43(4), pp.280-287. 

6. Seo, B.S., Lee, K.J., Yang, J.K., Cho, Y.S. and Park, D.H., 2012. 

Development and characterization of optimum heat sink for 30 w chip 

on board led down-light. Transactions on electrical and electronic 

materials, 13(6), pp.292-296. 

7. K. Ben Abdelmlek, Z. Araoud, K. Charrada, G. Zissis, Optimization of 

the thermal distribution of multi-chip LED package, Applied Thermal 

Engineering (2017), 

doi:http://dx.doi.org/10.1016/j.applthermaleng.2017.07.136 

8. Zhou, J., Huang, J., Wang, Y. and Zhou, Z., 2016. Thermal distribution 

of multiple LED module. Applied Thermal Engineering, 93, 

pp.122-130. 

9. Arpaci, V. S., Kao, S. H., & Selamet, A. (1999). Introduction to heat 

transfer. Prentice Hall. 

10. Ahn, B.L., Park, J.W., Yoo, S., Kim, J., Jeong, H., Leigh, S.B. and Jang, 

C.Y., 2015. Synergetic effect between lighting efficiency enhancement 

and building energy reduction using alternative thermal operating 

system of indoor LED lighting. Energies, 8(8), pp.8736-8748. 

11. Hsu, H.C. and Huang, Y.C., 2016. Numerical simulation and 

experimental validation for the thermal analysis of a compact LED 

recessed downlight with heat sink design. Applied Sciences, 7(1), p.4. 

12. Shyu, J.C., Hsu, K.W., Yang, K.S. and Wang, C.C., 2011. Thermal 

characterization of shrouded plate fin array on an LED backlight panel. 

Applied Thermal Engineering, 31(14-15), pp.2909-2915. 

13. Yu, S.H., Lee, K.S. and Yook, S.J., 2010. Natural convection around a 

radial heat sink. International Journal of Heat and Mass Transfer, 

53(13-14), pp.2935-2938. 

14. Yu, S.H., Lee, K.S. and Yook, S.J., 2011. Optimum design of a radial 

heat sink under natural convection. International Journal of Heat and 

Mass Transfer, 54(11-12), pp.2499-2505. 

15.  Jang, D., Yu, S.H. and Lee, K.S., 2012. Multidisciplinary optimization 

of a pin-fin radial heat sink for LED lighting applications. International 

Journal of Heat and Mass Transfer, 55(4), pp.515-521. 

16. Costa, V.A. and Lopes, A.M., 2014. Improved radial heat sink for led 

lamp cooling. Applied Thermal Engineering, 70(1), pp.131-138. 

17. http://www.semileds.com/system/files/COB_Application_Notes(Mxx).

pdf 

18. http://www.edison-opto.com/en/product/edipower_v_hm_series 

19. Lindeburg, M. R. (2013). Mechanical engineering reference manual for 

the PE exam. www. ppi2pass. com., Page 35-2, Table 35.1 

20. Kwon, J.H., Park, K.J., Kim, T.H. and Kim, Y.K., 2014. Thermal 

Characteristics of the Optimal Design on 15W COB LED Down Light 

Heat Sink. Journal of the Korea Institute of Information and 

Communication Engineering, 18(2), pp.401-407. 

1. G. O. Young, ―Synthetic structure of industrial plastics (Book style with 

paper title and editor),‖  in Plastics, 2nd ed. vol. 3, J. Peters, Ed.  New 

York: McGraw-Hill, 1964, pp. 15–64. 

2. W.-K. Chen, Linear Networks and Systems (Book style). Belmont, 

CA: Wadsworth, 1993, pp. 123–135. 

3. H. Poor, An Introduction to Signal Detection and Estimation.   New 

York: Springer-Verlag, 1985, ch. 4. 

4. B. Smith, ―An approach to graphs of linear forms (Unpublished work 

style),‖ unpublished. 

5. E. H. Miller, ―A note on reflector arrays (Periodical style—Accepted for 

publication),‖ IEEE Trans. Antennas Propagat., to be published. 

6. J. Wang, ―Fundamentals of erbium-doped fiber amplifiers arrays 

(Periodical style—Submitted for publication),‖ IEEE J. Quantum 

Electron., submitted for publication. 

7. C. J. Kaufman, Rocky Mountain Research Lab., Boulder, CO, private 

communication, May 1995. 

8. Y. Yorozu, M. Hirano, K. Oka, and Y. Tagawa, ―Electron spectroscopy 

studies on magneto-optical media and plastic substrate 

interfaces(Translation Journals style),‖ IEEE Transl. J. Magn.Jpn., vol. 

2, Aug. 1987, pp. 740–741 [Dig. 9th Annu. Conf. Magnetics Japan, 

1982, p. 301]. 

9. M. Young, The Techincal Writers Handbook.  Mill Valley, CA: 

University Science, 1989. 

10.  (Basic Book/Monograph Online Sources) J. K. Author. (year, month, 

day). Title (edition) [Type of medium]. Volume(issue).  Available: 

http://www.(URL) 

11. J. Jones. (1991, May 10). Networks (2nd ed.) [Online]. Available: 

http://www.atm.com 

12. (Journal Online Sources style) K. Author. (year, month). Title. Journal 

[Type of medium]. Volume(issue), paging if given.   Available: 

http://www.(URL) 

13. R. J. Vidmar. (1992, August). On the use of atmospheric plasmas as 

electromagnetic reflectors. IEEE Trans. Plasma Sci. [Online]. 21(3). pp. 

876—880.   Available: 

http://www.halcyon.com/pub/journals/21ps03-vidmar 

AUTHORS PROFILE 

 

Muhammad Anas Rasool received the B.S degree in 

Mechanical Engineering from The University of 

Engineering and Technology, Lahore. He completed his 

master’s degree in Mechanical Design Engineering from 

the same University in 2015 and was promoted to 

Assistant Professor. He is teaching in the University of 

Lahore since 2010. His research interests are manufacturing of LED, 

Heat-sink designing and thermal analysis of electronic equipment. 

 

  

Ijaz Ahmad Chaudhry  Dean School of Engineering, 

Chairperson Department of Industrial Engineering, 

UMT Lahore 

 

 

 

M. Sohaib Hanif MSc Thermal Power Engineering, 

U.E.T Lahore 

 

. 

 

 

 

Dr. Muhammad Zeeshan Rafique (Group Focal 

Person- Assistant Professor, Mechanical Engineering 

Department-UOL) is a Mechanical Engineer 

(2003-2007),  PhD in Mechanical & Materials 

Engineering (2017)  from The National University of 

Malaysia (Universiti Kebangsaan Malaysia-UKM) and 

his PhD degree has been awarded as 

Graduate On Time 

(GOT)  from National University of 

Malaysia (Universiti Kebangsaan 

http://www.(url)/
http://www.atm.com/
http://www.(url)/


International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 Issue-8 June, 2019 

 

379 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: H6359068819/19©BEIESP 

hor-5 

Photo 

 

 

 
 

Malaysia-UKM). During his PhD degree, he awarded as "HLAF 

Outstanding Achievement Scholarship Award" from Dr. Mahathir Bin 

Mohamad (Prime Minister of Malaysia) in person. He did his masters in 

Engineering Management from Greenwich university of London (2011), 

United Kingdom (UK). He is working as Assistant Professor in the 

Department of Mechanical Engineering, The University of Lahore (UoL) in 

Lahore main campus (2012-2014, 2017- till date) and started his career with 

automotive companies like VPL Limited (VOLVO- 2008).His research 

interest are Production Operation Optimization, Lean Manufacturing and 

Manufacturing Operational Research. He is currently specialized in Lean 

Implementation tools like Value Stream Mapping (VSM) and officially an 

Alumni of HLAF Malaysia. He is currently having a good publication 

strength by publishing in high impact journals like Industrial Management & 

Data Systems and many other ISI and Scopus journals 

 

Atif Ilyas MSc Mechanical Design Engineering, U.E.T 

Lahore. BSc Mechanical Engineering, U.E.T Lahore.  

 

 

 

 

 

Mansoor Ali Zaheer Assistant Professor UOS, 

Sargodha. MSc Thermal Power Engineering, U.E.T 

Lahore. BSc Mechanical Engineering BZU, Multan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


