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Investigation of the Optimal Cooling Performance
Using Peltier Module and Heat Sink
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Abstract : This study is to experimentally evaluate the cooling performance of the Bonding type and Injection
type of heat sink using three different kinds of industrial Peltier module by digital LabViewTM measurement.
Injection type of heat sink could be more efficient for the heat transfer than Bonding type, even with 30%

more radiating surface area. In addition, the experimental results revealed that the sufficient power supplied

was able to show the better cooling performance of Peltier module. In order to verify the optimal cooling
performance of the cooling device, two Peltier module, HMN 6040 and HMN 1550 with Bonding and
Injection type of heat sink were used. The cooling performance with injection type of heat sink was 2.11%
and 6.24% better than that with bonding type of heat sink under the HMN 6040 and HMN 1550, respectively.
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Fig. 3 Cooling performance of HM6040 at 12V, 3.1A
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Fig. 6 Cooling performance of HMN6040/injection
type heat sink
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Table 1 Heat transfer coefficient at Peltier module

surface
h at h at
Module Cooling Heating
Part Part
HM6040 516.67 131.91
HMN6040 Bonding type| 917.08 20.76
HMN6040 Injection type| 936.85 20.78
HMN1550 Bonding type | 1888.17 17.41
HMN1550 Injection type| 2014.1 34.38

Table 2 Theoretical specification of thermoelectric

module
Module | Im(A) | Vimax(V) | Quuax(W) | ATmax(K)
HM6040 6.0 15 51.4 69
HMN6040 6.0 15.5 53 73
HMN1550 | 15.0 15.5 232.5 73

Table 3 Experimental specification of thermoelectric

module
Module I | Vinax | Qurax | A Tax(K)
HM6040 3.1 | 12 |37.2 45
HMN60;1}2) eBonding 51.93
— 5.08| 15 |76.2
HMN6040 Injection 50.83
type
HMN1550 Bonding 33.96
type
— 114 15 | 171
HMN1550 Injection 36.22
type
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