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Abstract This study attempted to investigate the value of photoelectric sensors in terms of a defrost-control method.
Tests were conducted in a calorimeter room under the heating with the defrost-performance test conditions described
in KS C 9306. Accordingly, the photoelectric technology is a competitive defrost-control method that can precisely
control the operational defrost cycle using the output voltages that are proportional to the frost height. The heating
period is gradually reduced because the complex defrost-control method, for which the sensors initiate the defrosting
process and the defrosting process is terminated by the time parameter, could not adjust the net defrosting time by
itself. Therefore, a complex defrost-control method, for which the photoelectric sensors start the defrosting process
and it is terminated by the temperature parameter, is preferred because of the adjustment of the net defrosting time.
Regardless of the defrost-control method, the first defrosting cycle is activated earlier than the times that are determined
in the second and third cycles and so on, because the first operation cycle can decide the characteristics of the subsequent
cycle.
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Table 1 Summary of previous studies

Ref. Defrost control parameter Objectives

@) Time Photosensor feasibility study for defrost control device
®) Temperature Photosensor feasibility study for defrost control device
Q) Time Correlation development for predicting frost heights
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Fig. 1 Location of photoelectric sensors.
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Fig. 2 Schematic of experiment setup. Fig. 3 Photo of photoelectric sensor installation.

Table 2 Specification of outdoor heat exchanger

Type : corrugated

Material : aluminum

Fin
Coating : hydrophilic
Air-Cooled Heat Exchanger Pitch : 2.1 mm
Material : copper
Tube Diameter : 9.52 mm

Number of row : 3
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Table 3 Comparison of frost-defrost cycle time-1

Defrost contol parameter

Unit: min:sec

Time Temperature Photo sensor

heating period 50:00 48:30 55:40

Ist cyl - - 0:00~60:00 ———— 0:00~5740 —————— 0:00~64:40 ———
defrosting period 10:00 9:10 9:00
heating period 50:00 46:20 47:00

2nd cyl - - 60:00~120:00 ————— 57:40~113:20 ————— 64:40~120:40 ——
defrosting period 10:00 9:20 9:00
heating period 50:00 46:00 45:50

3rd cyl - - 120:00~180:00 ————— 113:20~169:00 ———— 120:40~175:40 ————
defrosting period 10:00 9:40 9:00
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Table 4 Comparison of frost-defrost cycle time-2

Unit kW - hr Defrost contol parameter
ni
sec Time Temperature Photo sensor
total heating energy 2.71 2.59 3.11
Ist cyl ) .
net defrosting time 180 70 120
total heating energy 2.70 2.56 2.59
2nd cyl ; B
net defrosting time 180 80 120
total heating energy 2.67 2.49 2.50
3rd cyl - -
net defrosting time 180 100 120
total heating energy 2.69 2.55 2.73
ave.
net defrosting time 180 83.3 120
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Fig. 4 Comparison of heating capacity according to the Fig. 5 Comparison of output voltage according to the
defrosting control method. defrosting control method.
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