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Abstract Various applications require dry air at low temperature, such automation equipment, semiconductor
manufacturing, chemical production lines, and coating processes for the shipbuilding industry. Four evaporators for
low temperature (below 0C) were installed for a dehumidification system. Moist air is cooled sequentially over three
evaporators. The first evaporator has an evaporation temperature of 13°C, that of the second evaporator is 5C, and
that of the third evaporator is maintained at -1.3°C. In the fourth evaporator implantation thereby the moisture
contained in the moisture air. A pressure regulator (CPCE 12) is used at this point and is defrosted when the vapor
pressure is below a set value. The non-implantation moisture of the air is a heating system that uses the waste heat
of a condenser with high temperature. It develops the cooling type's dehumidifier, which is important equipment that
prevents the destruction of protein and measures the temperature and humidity at each interval by changing the front
air velocity from 1.0 m/s to 4.0 m/s. The cooling capacity was also calculated. The greatest cooling capacity was
1.77 kcal/h for a front air velocity of 2.0 m/s
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Fig. 1. Schematic diagram of experimental device
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Fig. 2. Experimental device
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Fig. 4. Measuring point
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Fig. 5. The Air temperature of the measuring point at
the air velocity 1.0m/s

7)HEE 1.0 m/sollA] A1 uskr] A-EE Add
7|12 AR 5AA7A 9] 22 YEhd g Zolu) &

AMA] GAe] = 19.5T, AFEsE 27%0

RERE W

=
=

>

209

7°C, ZAA 20]4 9 &&= 13.0T, 24 3049 &
T -15.5C, 44 40049 %= -18T, 44 50l
Ao exE -2227To|th

[ERNCANAE 4:~ 1.0 m/soll A A1D sk e A4
WA 9] dwgy] Y 2 E] WYl =E UE}
W e lE}

A1ty e] gilvl2 = Qg Al FEE 7
FoZ AHREY 21.7C, ET2EE -141T AEH S
o, ] Awslr)el ¢ mn%&% 252°C, =75
A 0°C°l AT A3 ag]e] A9 et
-192C, 728 22.17Ce|9) °U1 A4 ng7] o]
WrleEE -17.6C, 7Y% E -20.7CoATh

30

—  Point6

20 | _—— Point 7

| ——-—— Point8
‘ Point 9

10 ’ Po?nt10
s |k S
g oJ\\ Point 13
aé- -10
°

ol

-307'

-40

1 1 1 1 1 1 1 1 1
0 1200 2400 3600 4800 6000 7200 8400 9600 10800 12000

Time(sec)

Fig. 6. The Refrigerant temperature of the measuring
point at the air velocity 1.0m/s
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Fig. 7. The Relative humidity of the measuring point
at the air velocity 1.0m/s
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