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Prediction of Dehumidification Amount of Room Air Conditioner
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Room air conditioner is generally used for cooling in a house and removes sensible heat and
moisture from indoor air. The room air conditioner doesn’t control indoor humidity, because it
operates to make the indoor air temperature into the preset temperature. However, it is often
calculated so that the indoor humidity can become set humidity. There are many studies about
analysis of heat-mass transfer on cooling coils. They demand much information like the pitch of fins,
the rows of coil, etc. However, it is difficult to consider them in calculation of the dehumidification
amount in a house. Therefore, simpler calculation method for dehumidification amount load is
necessary. This paper presents investigation of dehumidification performance of two room air

conditioners on market and simple calculation methods of dehumidification amount of those.
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Table 1 Specification of test machine 1

Cooling capacity 2.8 (0.7~3.5)kW
Electricity consumption 580 (150~1150)W
Energy Efficiency Ratio 4.83

Air volume 10.7m3/min
Casing size (HxWxD) 275%x815%238mm
Fin shape” Plate fin

Coil Width” 640mm
Rows of Coils*(Front, Rear) 2, 2

Sale year 2004/2

Table 2  Specification of test machine 2

Cooling capacity 2.8 (0.6~4.00kW
Electricity consumption 485 (95~910)W
Energy Efficiency Ratio 5.77

Air volume(High, Middle, Low)|13.4, 10.7, 8.0m3/min
Casing size (HxWxD) 305X 798 X 209
Fin shape” Slit fin

Coil Width* 610

Rows of Coils*(Front, Rear) 3, 2

Sale year 2006/2
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Fig. 1 Fin shape of test machine 1

Table 3 Measurement points

Outlet air temperature

Inlet air temperature
Outlet humidity
Inlet humidity

Air volume

Indoor unit

Coil surface temperature of

refrigerant gateway

Drain water weight

Outlet air temperature

Inlet air temperature

Outdoor unit -
Outlet air temperature

Inverter frequency

Electricity consumption

Table 4 Measured air volume of test machine 1

Fig. 2 Fin shape of test machine 2

Setting High | Middle | Low

10.5 7.1 49

Air volume [m?/min]
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Fig.6 Air volume of test machine 1 at setting “Auto”
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Fig. 7 Temperature and humidity of Inlet and outlet
(Test Machine 1)
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Fig. 8 Outlet humidity of test machine 1
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Fig. 10 Coil mass and heat transfer coefficient (Test machine 1)

© Coil heat transfer coefficient 4 Coil mass transfer coefficient

v
Ezoo_.................... 0.5 E
Z f ® o8 %425
L 3 ==
2150F o 1 B«
= I °® 8 ] )
5 o Jo3 5%
Q r o o & p S
9100 ] JZie
s I g o o’ Jo2 B
g L 5] ] a2
= S50 J iy
= r Jo.1 g2
g ¢ 2=
é -|||I||||A||||I||||I|||.:08
g o 0.05 0.1 0.15 0.2 0.25

Air volume [ni/s]
Fig. 11 Relation of air volume and Coil mass and heat
transfer coefficient (Test machine 1)

ZIZT, k FEMRER L a4 VRRBIOR T, BLT,
A NVEMREARE E BT, F7e, BRIBE L A LK
TOWELEEITAG), L@THA,

L=pV.(X,-X,)=k,(X, - X,) ®

k,=a, .S @

k, ZWEsER L a A VRIGFEOET, LT, 24
VBB ER T, 2, X X TITE T AR
S TH 5, L(DEXG)THRLTEET S E, X(6)
OBRANEHN 5,



19

29 297

Measured:—0—Coil surface temperature—2—Outlet humidity
Predicted: —@—Coil surface temperature+0utlet humidity
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Fig. 12 Prediction of coil surface temperature and outlet
humidity (Test machine 1)
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Fig. 13  Air volume of test machine 2
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Fig. 15 Inlet and outlet humidity, Saturated humidity of coil
surface and inverter frequency (Test machine 2)
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Fig.16 Sensible and latent heat removal (Test machine 2)
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