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Feasibility of the Defrost Control by Photoelectric Technology via Comparison with
the Temperature Differential Defrosting Method
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Abstract Experiments were performed to verify if performance and characteristic curves obtained from the temperature
differential defrosting method, where surface temperature is measured to judge defrosting condition, can be reproduced by

the photoelectric technology where defrosting condition is judged by photoelectric sensors. The output voltage of a

phototransistor and heating capacity, power consumption, and surface temperature of the outdoor heat exchanger are compared.
The results showed that the photoelectric sensors can be used as a defrost control device. On-off control timings in temperature
differential defrosting method are in good agreement with those predicted by the high and low threshold output voltages

of the photoelectric sensor.

Key words Frost(%]2]), Temperature Differential Defrosting Method(=>==} A ®'H), Photoelectric Sensor(Z3414]),
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Fig. 1 Typical output voltage curve of photoelectric sensor

according to the frost thickness.”’
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Table 1 Specification of heat exchangers
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Fig. 4 Photoelectric sensors in the heat pump.

Table 2 Specification of the calorimeter

Component Specification

Water-cooled Manufacturer : Danfoss
H'ex Model number : B3-052-26-3.0HQ
Rated capacity : 2HP

Fin type : corrugated plate

Fin material : aluminum

Fin coating type : hydrophilic
Outdoor Hex Fin pitch : 2.1 mm

Tube material : copper

Tube diameter : 9.52 mm

Number of tube row : 3
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Q ot (W) 2,000~ 15,000
- +2% accuracy
that ( W) 2,000 -~ 18,000
T (C) -20~60
Humidity 5% ~90%RH(dew point above 0C)
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Fig. 5 Variation of heating capacity and power
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Table 3 Comparison of total defrosting time

No. of Duration of Duration of
cycle heating mode defrosting mode
1" cycle 48 min 30 sec 9 min 10 sec
2" cycle 46 min 20 sec 9 min 20 sec
3" cycle 46 min 00 sec 9 min 40 sec
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