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Experimental Study on Air Conditioning System with Temperature Regulation
and Dehumidification
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Abstract To comprehensively consider temperature and humidity requirements, this paper proposed a room air conditioning system with
adjustable temperature and dehumidification functions. Furthermore, the performance of the system in air conditioning and dehumidifica-
tion modes were examined. The results indicated that the device can realize the air conditioning mode, dehumidification mode with rising
temperature, and dehumidification mode with regulated temperature. In the dehumidification mode, under all test conditions, the outlet
temperature of the dehumidification mode with regulated temperature was approximately 7% lower than that of the dehumidification mode
with rising temperature, and the relative humidity of the outlet was approximately 27% lower. Furthermore, the former mode exhibited a
dehumidification amount of approximately 2.8 times of that in the latter mode, and the unit power of dehumidification was approximately 2.
6 times of that in the latter mode. Hence, dehumidification mode with rising temperature should be used when the outdoor temperature is
lower than 18 °C, and the compressor can be adjusted via variable frequency. Dehumidification mode with regulated temperature should be

" capacity adjustment +

used when the outdoor temperature is between 18 °C and 26 °C, and the compressor can be controlled with the
variable frequency" method. The system can effectively solve the problem of lower supply air temperature owing to the dehumidification in
the middle and lower reaches of the Yangtze River.

Keywords room air conditioning; dehumidification; dehumidification with regulated temperature ; specific dehumidification
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Fig.1 Principle of air conditioning system with

temperature regulation and dehumidification
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Tab.2 Auxiliary heat exchanger geometry ( Unit: mm)
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Fig.2 Experimental device of air conditioning system

with temperature regulation and dehumidification
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Tab.3 The main parameters of the test instruments
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Tab.4 Air outlet parameter range in the comfort zone
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Tab.5 Experimental results of air conditioning mode
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27/19 35/24 4.21 1.38 3.05
20/15 7/6 4,95 1.76 2.81
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Fig.3 System performance of temperature rising
dehumidification mode as a function of

compressor frequency
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Tab.6 Compressor control frequency in temperature

rising dehumidification mode
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Fig.4 System performance of temperature regulation and
dehumidification mode as a function of

compressor frequency

PEXUIEL BE I 14 C T+ E 24 C, XU BE 4R
10.53 ~ 12.74 °C, iy KUHT X 9 J&E A% 3. 43% ~
5.23%. P 4(b) AAL B0, HEXGREE N 24 °C TR
AAHURE R 50 Hz BF A X B N 70% 2 90% , B
MEREA 7. 71 ke/h FHEE 10,92 kg/h, 250 THE B
A 2. 8 %5 BAAT SRR AL 6. 57 kg/ (h-kW) F+

% 8.85 kg/(h-kW) , 28 FHRER AW 2.6 £5 .
GB/T 19411—2003¢ BIBHLY 7 MLAE , o Tt 12t Bl ¢
5~10 kg/h B, B D) BRI & W AN T 17
kg/ (h-kW) , JE7E BRI A5 X B 0 T 000 °F ) B A2
T 2B 005 25 m T il 2 BRI AILPR I ZEK

&l 4 b a1 3 XURE S 14 °C I 72 R 4a 1L
50 ~80 Hz PIAANRETH &2 i KU R 45 F 18
C XU EE Ry 24 °C BF, HY RURH X 18 B 48 7 30% ~
50% G N, (AR XHREE A 909% B, H KU EE 7E 50 He
AN 27. 21 €, TR TERBR IR X YT
FHEERIE , DA 210 2 &7 38 DX 1 US4, B XF
PR BRI IR A ML 30 Hz A1 40 Hz (19525,
DL RGBS 24 C R ), L RSB A 1 5
INo FHIELS AIAL, FEARHLAIE R 30 Hz B ,24 °C/90%
BT A0, B XUIR BE A 25.98 °C, A1 X B A
55.35% 1 AT IE XK,

28 160
27 t 130
o 140

R

IR
R R B /%

[\
~
T
1
[}

23 1 . \ 0
20 30 40 50 60
BRER Mz

HRERE  HRARRHEEE
24 "C/90% —— P
24 "C/80% —-— -
24 °C/70% —a -

B 5 R EREREE MRV /L (30~ 50 Hz)
Fig.5 System performance varies with compressor
frequency (30~50 Hz)

L3 B IRRL R IRAE T | XUTRLIE AL XA XS
PR B T I XA R R SE RN A 2 T 00 i 2
FORM AL TR BB 7 P

xR 7 BRRIEREREVIE RIS
Tab.7 Compressor control frequency in temperature

regulation and dehumidification mode
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