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Abstract Conventional methods, such as the clock time control method and temperature difference control method,
for defrost control often encounter mal-defrost and a waste of energy. Therefore, a more efficient method is needed
to control defrosting precisely. A photoelectric sensor unit consisting of an emitter and a collector was installed in
the front of outdoor heat exchanger. Accurate defrost control was performed by monitoring and using the change in
output voltage according to the presence of frost. In this study, experiments were performed to determine if the
performance and characteristic curves obtained using the clock time control method can be reproduced using a
photoelectric sensor under the heating and defrosting capacity test condition described at KS C 9306. The output
voltage of the phototransistor (receiver) and heating capacity, power consumption, and surface temperature of the
outdoor heat exchanger, were compared. The results showed that photoelectric sensors can be used as a defrost control
method. On-off control timing of the clock time defrosting method was in good agreement with those predicted by
the output voltage of the photoelectric sensor.
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[Fig. 3] Schematic of experiment setup

[Table 1] Specification of heat exchangers

Component Specification

Manufacturer: Danfoss
Model number : B3-052-26-3.0HQ
Rated capacity : 2HP

Size: 660(L)mm*400(FDmm+70(D)mm
Fin type: corrugated plate

Fin material : aluminum

Fin coating type: hydrophilic

Fin pitch : 2.1mm

Tube material: copper

Tube diameter: 9.52mm

Number of tube row: 3

Water-cooled
heat exchanger

Outdoor heat
exchanger
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[Fig. 4] Photo of photoelectric sensor installation

[Table 2] Specification of psychrometric calorimeter

Cooling capacity 2,000~15,000W (load)

2%
accuracy

Heating capacity 2,000~18,000W(load)

temperature range -20~60C

humidity range 5%~90%RH(dew point 0Cabove)
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