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ABSTRACT: The purpose of this study was to develop a cooler/heater using a thermoelec—
tric module combined with a parallel flow type oscillating heat pipe with R-142b as a work-
ing fluid. The experiment was performed for 16 thermoelectric modules (6 A/15V, size: 40X40
X4 mm), varying design parameters of the heat pipe (inclination angle, working fluid charging
ratio,. etc.). Experimental results indicate that the optimum charging ratio and the inclination
angle of the parallel flow type oscillating heat pipe were 30% by volume and 30°, respec-
tively. The maximum cooler/heater capacity were 479 W (COP : 0.47) and 630 W (COP : 0.9),
respectively.

Key words: Thermoelectric module(& A4 A}), Parallel flow type oscillating heat pipe(PF type
X% 8 I EH0)Z), Charging ratio(FH])
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Table 1 Specification of thermoelectric module
(AceTec Co., HMNGE040)

Thermoelectric module

Maximum current, A 6.0
Maximum Voltage, V 15.0
Maximum Capacity, W 53
AT v, K 69
Internal resistance, Ohm 21110%
Height, mm 4+0.2
Unflatness and nonparallel 0.020




744 AEF - 489 - 293

T

@ ® 6 6 6 ®]

Fig. 3 Thermocouple locations.

Table 2 Specification of PFHP

Parallel flow type oscillating heat pipe

Size (LXWXT) 450X 325%20
Fin Louvered plat fin
Fin pitch 750
Area of heat transfer (m?) 2.8224
Working fluids R-142b
Charging ratio (volumetric) 20, 30, 40%
Inside figuration of each tube $2mmX6
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Fig. 4 Specification of water jacket.
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Fig. 5 Heat balance between thermoelectric
module and PFHP.
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Fig. 6 Effect of charging ratio and air ve-
locity on the cooling capacity.
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Fig. 7 Variation of COP with facial air ve-

locity.
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Fig. 8 Comparision of cooling capacity between

theoretical and experimental values.
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Fig. 9 Effect of cooling water temperature and

air velocity on the cooling capacity.
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Fig. 10 Effect of charging ratio and air ve-
locity on the heating capacity.
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