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Humidity analysis of air-conditioned rooms without humidification in winter
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Abstract;: Based on the mass conservation equation, the calculation formula of the moisture content in the
air-conditioned room without humidification in winter are deduced. Synthetically considering major
influencing factors of the indoor moisture content, the criterion used to estimate the relative humidity of
air-conditioned rooms without humidification in winter are established. Furthermore, the relative humidity
in typical air-conditioned rooms without humidification in typical climate regions in winter is checked
against the criterion. The main conclusions are as follows: the relative humidity of air-conditioned
supermarket all around our country, restaurants and the multi-purpose halls of 3-star and below 3-star
hotel in the “hot summer and cold winter” climatic region, movie theaters,office, the bedrooms and multi-

purpose halls of hotel, restaurants in the “hot summer and warm winter” climatic region, and office, the
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bedrooms of 3-star and below 3 star hotel, the multi-purpose halls of hotel and restaurants in the “mild”

climatic region can meet the required value without humidification. But, the relative humidity of air-

conditioned movie theaters, office, the bedrooms and multi-purpose halls of hotel and the restaurants in the

“cold” and “severe cold” climatic region, movie theaters, office, the bedrooms of hotels, and the multi-

purpose halls of 4 star and over 4 star hotels in the “hot in summer and cold in winter”, and movie

theaters, the bedrooms and multi-purpose halls of 4-star and over 4-star of hotels in the “mild” climatic

region can not meet the required value without humidification.

Keywords: mass conservation;air-conditioning ; humidification;relative humidity;climatic regions
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Fig. 1 Fresh air (return air) air-conditioning system
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Table 2 The design parameters of rooms

AEE3 in/C @/%  Vin/(m® « h™l e A71) Pp/(A »m™?) h/m g/(kgeh 1t A1
50 B 21 45 20 1. 00 8.0 0. 040
57 19 45 16 0.85 5.0 0.134
INAZE 20 45 30 0.25 3.4 0. 069
g 21 45 30 0.16 2.8 0.076
—RBY% . _
ZINRET 21 45 12 0.62 5.0 0.076
KU
BT 21 45 25 0.67 3.0 0.076
b 23 45 40 0. 10 2.8 0. 089
Py A 2% N ~
ZIfEIT 23 45 14 0.39 5.0 0.089
KUk b
BT 23 45 30 0.40 3.0 0.089

Bl 2~ &1 7 S ARG 20 (1 D) 3153 i 45 4% <M X e
T P ) ) A o P 1] £ 728 1 pi £

0 500 100015002 000250030003 5004 0004 5005 0005 500 6 000
Tis
MREETH —— SEARFH A bt
—— RWH —— ) MHE —— B
B2 ZRRENSZEEMEEATWHZE

Fig. 2 The upward curves of moisture content in theater
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Fig. 4 The upward curves of moisture content in office
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Fig.5 The upward curves of moisture content in rooms of hotel
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Fig. 6 The upward curves of moisture content in

the multi-purpose halls of hotel
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Fig.7 The upward curves of moisture content in restaurant
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Table 3 The relative humidity and evaluation table of

mall and theater all around our country
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