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Analysis of Indoor Temperature and Humidity Changes with the Operation of the
Condense Drying Dehumidifier
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Abstract The purpose of this paper is to analyze the indoor temperature and humidity changes with the operation of a condense
drying humidifier. This paper illustrates the principles and composition of a condense drying dehumidifier, which is broadly
used in Korean households. Experiments were conducted repeatedly on rainy days in a test chamber. The results showed
that the indoor RH was lowered to 40% within 2 hours while the indoor temperature was increased by approximately 4.3
C with the operation of the humidifier.
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Fig. 1 Dehumidification principle of cooling based
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Table 1 Measurement instrument

NTC humid. .

sensor-capacity

Meas. range -20 to +50C 0 to 100% RH
Accuracy*1 digt +0.4C +2% RH
Resolution 0.1C 0.1% RH

Table 2 Dehumidifier specification

Power consumption 290 W
Refrigerants/Weight R-134a/165 g
Dehumidification amount 15 L/day
Container capacity 4 L
2.34(Turbo)
2.2(Strong)

Air flow rate(CMM) 2.12(Medium)

1.98(Light)
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Table 3 Experimental conditions
Ist 2nd 3rd

’15/07/13,°15/07/13, *15/07/12,
14 145~ 10 : 12~ 15: 45~
16:45 12:12 17 :45

Temp. 544 25.1 273

[C]

Cell RH
79.7 79.0 75.2

Initial [%]

condition

Temp. )4 23.0 26.2

[C]

Outdoor

[%] 100 100 88
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Table 4 Indoor RH changes with the operation of
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Fig. 6 Indoor temperature and RH changes with the operation of dehumidifier.

k. AE7] 7k

dehumidifier
initial end point variations
RH[%]
AH[kg/kg’]
st 79.70 47.40 -32.30
0.015394 0.012811 -0.002584
ond 79.00 54.60 -24.40
0.015924 0.014039 -0.001885
75.20 56.40 -18.80
3rd 0.017300 0.015303 -0.001997
Table 5 Indoor temperature changes with the
operation of dehumidifier
initial end point variations
Temp.[TC]
Ist 24.40 30.20 5.8
2nd 25.10 29.30 42
3rd 27.30 30.20 2.9
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Fig. 7 Enthalpy changes during the experimental
period and points chosen for the calculation.
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Fig. 8 Air path with the operation of dehumidifier
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Table 6 Enthalpy changes at each point

enthalpy variation
[kecal/kg] [keal/kg]
Ist mode change 12.89
end point 15.07 +2.18
initial 15.71 2.46
2nd mode change 13.25
end point 15.60 235
3rd mode change 13.88
end point 16.59 +2.71
initial 16.01 267
Avg. mode change 13.34
end point 15.75 +241
Temp(°C) RH(%)
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30.00 N o] | s000
29.00 B A AR £
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Fig. 10 Dehumidification section with the operation
of the dehumidifier.
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Table 7 Moisture removal rate

Elapsed = Dehumidification

time rate
[min] [¢]
initial
2 4.04
(turbo mode) ? 74.0
1st latter A1 179.52
(strong mode)
total 70 253.55
initial
2 N
(turbo mode) ? 7515
2nd latter 4 184.59
(strong mode)
total 71 259.74
initial
28 88.90
(turbo mode)
3rd latter 37 140.22
(strong mode)
total 65 229.11
initial
28.7 79.36
(turbo mode)
Ave latter 40 168.11
(strong mode)
total 68.7 247.47
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