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Fig. 1 Structure diagram of double-effective horizontal tubular

style solar desalination device
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Table 1 Technical specification of experimental device
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Fig. 2 Heat and mass process in the double-effect device
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Fig. 3 Variation of temperature of single-effect device with the

heating temperature
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Fig.3 Variation of temperature of double-effect device with the

heating temperature

MB35 4 ) H, BRARCEE B 50k B
PRy RE T Sl JRE g R SR S i R S i
JEZERA K, JEHIE IR E AR T 70 Ciz AT,
IR2ZEH /N XU E NI AR E RS
T PABE I Y L ARSI N AU AR T A U
JEE Fr S, ] A BN AR A RN T s U
JR AR R 2 T A A% B T TR
32 BKFEERTHERSLRMIKERIILL

TE A2 TR AR S IS I8 o, Xof P A 26 B IR K 7=
AT, RSB ITR R RIERE T h DL b 5
WA BT 23 ST, SCHRE 10 13 i 28 AR S S 50
5T R AR N A5 H B €=0.34, n=0.25,
X T RAOIR AL 2% B, BRI A 5 S (e X e
WE S frs. WRORIEEE , BS THA(E 5 50 56 )

R 374
IRAE X A 6 T .
0.8~
0.6+

e BB
e S

0.2
3
1 1 1 1
60 65 70 75 80
A C

KI5 BCR B R BNE K i SR X L
Fig. 5 Comparison between theoretical and experimental

results of single-effect device
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Table 3 The water yield and GOR in different heating powers
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WATER PRODUCTION PERFORMANCE INVESTIGATION OF
HORIZONTAL TUBULAR STYLE SOLAR BRACKISH
WATER DESALINATION UNIT

Chang Zehui', Yu Miaomiao', Zheng Zihang’, Hou Jing’, Dai Zhitao', Guo Yubing'
(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. No. 704 Research Institute of China Shipbuilding Industry Corporation , Shanghat 200031, China;
3. College of Mechanical Electrical Heating and Ventilation Engineering , Inner Mongolia Technical College of Construction ,
Hohhot 010070, China)

Abstract: A novel horizontal tubular style solar brackish water desalination device was presented. The structure
characteristics and working principle of the unit were introduced. The internal heat and mass transfer mechanism of the
device were analyzed, the semi-empirical expression of the water yield was given. In addition, the water yield and
temperature variation of the single-effect and double-effect devices were tested with an electric heater to simulate solar
collector under the fixed heating temperature condition, respectively. The results show that the most condensation takes
place on the upper side of the tubular shell. The water yield increases with the increase of heating temperature. When the
heating temperature is 80 “C, the water yield rate of the double-effect device can reach 0.728 kg/h. It is increased by 2.1
times compared with that of the single-effect device. Then the theoretical results are compared with the experimental
results, and it is found that the trend of theoretical water yield rate is consistent with the experimental results. The GOR
of the double-effect device working under environmental pressure can reach to 1.67.

Keywords: solar energy; horizontal tubular; water yield rate; brackish water desalination



