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Fig. 1 Spray atomization evaporation performance test platform
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Table 1 Main components and instrument list of test platform
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Fig. 2 The effect of gas liquid ratio on relative humidity,
temperature, evaporation rate of outlet under

different air temperature



3216 K [H

[Ny

R, IR NS R R, s R 5 E T,
iR B TR 40 6, A28 SO 70 40 T e 2 i
i, Mo — PRI R RROR

O 2 SR E N 70 °C I /N T 30%10°
IF, I gt IR A 28~33 CC2 f) , i gt 1 A
XTREFETE 90% LA b, it s b s AT B
REUR AR I AN i o B A A X B . Y
MBS HE S R (20~25) %107 HF 1 28 SR BE 2
h 90 CHE, N e 4% H AR X KT 90% ,
B2 SR E LN 36 °C, 78L& F ik 50% L I, 1]
Syl FVR BE R G0 T TR A R 65 Y A B A iR
22 e 1 I e s fu), A R T K IR 1 R g f Ak
Wit
KR ESS LIRS MM
B3 s itk 1 2s SR 90 °C, W55 iR
535128 20,40 .60 CHY, I LL XTI e 2% t F1AR X
MR SRR ZE R R . Ml 3a
AL, 2SS /N T 20107 I, A ) 5 2 R T
OO AS R A I BE IR B A, 45 4 & 3b
TR 5 1 R I HLAE 33~36 C— N /INME
R 3, O IS 3 2 T 23 A R R 5 S g A
WL/, I 58 RV 5 7 GE B AL 2 005 110 4 Yk 48 B i
Z, BAEEMReEA R, BEE R Pt —
2y N T D O 5= U B N TR i i
FhE, S R R I, R R BRI ROR
Y B -

1 &l 3¢ R, B2 R A 3 R, A AR A
ARG, 28R R B R EH YRM Eh 55%10°
B, 28R %N 80% , ik B KIH . YK L —E B,
a KGR 20 C

2.2

1001 o W7KIEJE40 °C
o MK E6O C
= sof
41;2'(
I:
=60t
=
=
oo40f
H
20f
0070 20 30 40 350 60 70
A HEx10°

a. tH ARG

A 37 %
70 r ~, 5 o,
a KIRE20°C
o Ki FE40°C
60 - o WKIRJE60°C
o
=l 50t
i)
I
= 40f
301
0 10 20 30 40 50 60 70
S tbx10°
b. H AR E
A 7KIRE20°C
80 o /Kim/E40°C o
o WKIRJE60°C
2 60T
M
&
W 40
20
0 10 20 30 40 50 60 70
SR EEx108
B3 ANENEE KR T AR U AR M R
IR

Fig. 3 The effect of gas liquid ratio on relative humidity,
temperature evaporation rate of outlet under

different spray temperature
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EXPERIMENT RESEARCH OF EVAPORATION PROCESS IN SPRAY
ATOMIZATION HUMIDIFICATION-DEHUMIDIFICATION
DESALINATION

Yuan Guofeng', Zhao Zijing'*, Jakob Berg Johanson'”, Li Xing', Xu Li', Li Zhenfeng'

(1. Key Laboratory of Solar Thermal Energy and Photovoltaic System of Chinese Academy of Science , Institute of Electrical Engineering ,
Beijing 100190, China; 2. College of Aeronautical Engineering , China Civil Aviation University , Tianjin 300300, China;
3. Technical University of Denmark, Lyngby DK-2800 Kgs, Denmark; 4. Guangdong Five Star Solar Energy Co., Lid.,
Dongguan 523051, China)

Abstract: The atomizing reinforced humidifying technology was inducted into humidification-dehumidification seawater
desalination system, and the platform for testing the performance of spray humidification process was set up to carry out
the experiment research of the fogdrop evaporation and air heat- humidity process in spray humidifier and in different
operating conditions. The experimental results show that the effect of gas liquid volume ratio and the air temperature in
the inlet of humidifier on the humidification performance of humidifier is larger. When the air temperature in the inlet of
humidifier is 90 °C, the gas liquid volume ratio is between (20~25)x10°, the temperature, the relative-humidity and the
evaporation rate in the outlet are about 36 °C, above 90% and more than 50%, respectively.

Keywords: desalination; spray atomization; heat and mass transfer; gas liquid volume ratio; experiment research



