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Abstract: In this study, the ice production of the thermoelectric module applied to the conventional
aluminum tray is investigated in the residential refrigerators. Currently, ice in the refrigerator produces
inside the aluminum tray using cold air of the evaporator. The speed of ice production is an important
factor in the refrigerator. The thermoelectric module consists of an aluminum tray, a thermoelectric
element, a heat sink and a DC power supply. The design factors for the thermoelectric module are the
electrical property, the structure of the heat sink for improving heat transfer, the flow rate and
temperature of cold air supplied from the evaporator. The speed of ice production in the thermoelectric
ice module was measured two times higher than that of the conventional Al ice tray because the
thermoelectric module was cooled down by the -15C air supplied from the evaporator. The coefficient
of performance of the thermoelectric module was measured at 1.95.
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Fig. 1 Principle of thermoelectric module (TEM)
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Fig. 2 Schematic diagram and photograph of the ice
production using the conventional ice module
in the refrigerator
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Table 1 Electrical characteristics of the thermoelectric

device used in this study (from Ferrotec

Corp.)

TEM | Size {K‘) \(/\"}a) A(Tcnf ((:)vt\lfa )
Sar#nlple 40%40 | 6.0 | 175 | 72 57
Sar#nzple 40%40 | 6.0 | 274 | 78 89
Saglsple 40x40 | 100 | 283 | 78 | 148
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Fig. 7 Characteristics of (a) Cooling capacity and

(b) COP as a function of applied current in
the TEM

Table 2 Characteristics of the heat sink for TEM
used in this study

Type ga% (mtm) (msm) (m};n) Fin Structure
Prototype 1| 32 | 2 29| 7 - :
Prototype 2104 0.5 | 1 | 20 ﬁs
Prototype 3| 66 | 0.4 [1.98| 25 _—
Prototype 4| 66 | 0.4 [1.98] 20 .
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Flow P Qc
TEM | Heat Sink | Rate COP

(m'/h) W) | W)

141 | 83 | 119 | 1.44
Sample | Prototype | 162 | 83 | 146 | 175
#2 3 173 | 83 | 151 | 1.81

19.1 | 83 | 162 | 1.95
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