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Study on the Performance of Precooled Liquid Desiccant Dehumidification

Air Conditioning System Combined with Heat Pump

Yan Lei,Li Wenzheng,Wu Wei,He Yijing,Guo Chenyu,Zhang Qiyue,Liao Yangsang
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210023, China)

Abstract: A precooled solution dehumidification air conditioning system combined with a heat pump is proposed. The
indoor return air is used as the regenerated air,the condensing heat pump is used to preheat the regenerated air and the
regenerated solution, and the chilled water is used as the pre-cooled dehumidification solution. An overall mathematical
model of the system is established , which is in good agreement with the experimental data. The effects of the cooling heat
distribution ratio ¢ of the heat pump in the regeneration side ,the return air ratio R, of the regenerated air and the inlet
temperature ¢, ;. of the chilled water in the dehumidification side on the system performance are simulated and studied.
The results show that the regeneration capacity, dehumidification capacity and performance coefficient of the system
decrease with the increase of ¢. With the increase of R, the dehumidification capacity and the system performance
coefficient increase by 30.95% and 20.07% , respectively. When ¢, increases, the regulation on the regeneration side
can inhibit the further decline of the dehumidification capacity. The research results provide ideas for the optimization of
solution dehumidification air conditioning system.
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Table 1 Experimental test conditions
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Fig.3 Comparison between simulation results and experimental results
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Table 2 Parameter conditions

tya.m”C m, g/ (kg/s) 0, 4/ (&kg) m g/ (kg/s) ta.w”C m ./ (kg/s)
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Table 3 Parameter conditions
ty.4,in”C m, g/ (kg/s) ®, 4./ (kg) m, o/ (kg/s) (AR m, i/ (kg/s)
35 0.1 25.2 0.09 16.8 0.08
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Table 4 Parameter conditions
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35 0.1 25.2 0.09 26 0.08 12.6

HI1& 6 W%, 2 ¢, FH 14 °C_EFHE] 18 CHY BRiEE S Q, #TEZMWT TR, HhBRIEEH 0.54 ¢/s TR
#0.5 g/s;MH X, 1 COP_ g [t coP_ #h 2.96 FF+H3 T 3.46, EFT 16.9%. R4, Tt
R, TR S SRR A PV O T X SRR S R BRIBRE T, BT FRIB RS Q, M FRE.
L 6(c) AT, TGS AR BV KB IFE N, B ¢, BT RS, FEXT b E 6 (b) , RBE N, B
MIRRER T Q, FREMIREE Btk COP_ & TR X, b TR D A s i 2 556 110 5 0 A 7 AR, B3k 2

278 — 0.55 3.5 —a— COP 5.10
0.52 3.2

. 615\ A= M, 0.54 34 —— 0, 5.05
0.53 33
5.00
/ ® 495
N 051 3.1 N

\
S 274t A\A
T~ 0.50 30— 490

M, /(g/s)

cop,,
0,/kW

27.2

27.0
‘ ‘ ‘ 0.49 29 ‘ ‘ ‘ 485
14 15 16 17 18 14 15 16 17 18
t../C t../C
(@) t,  XFX,  FIM,, BYFE (b) ¢, XFO, FICOP, Y51
13
12
B

E 1.1 T

28 1.0
0.9
08 | | | J

14 15 16 17 18
t,./C

(©) t W XN, , HIRZHE
B 6 BFEKNORERENME
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