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Fig. 1  Schematic drawing of the vertical tubular solar

seawater desalination system
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Fig. 2 Heat and mass transfer processes in the

[ 2

single-effect desalination device
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Fig. 3 Photograph of the experimental set-up of double-effect

vertical tubular solar seawater desalination device
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Fig. 4 Variation of the distillation rate with different heating

temperature of single-effect/double-effect desalination device
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Fig. 5 Variation of the feed water temperature with

heating temperature of single-effect/double-effect device
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Fig. 6  Variation of the second-effect condensation temperature

with heating temperature of double-effect desalination device
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EFFECT OF PERFORMANCE OF VERTICAL TUBULAR SOLAR
SEAWATER DESALINATION DEVICE WITH HEAT RECOVERY
Chang Zehui'?, Li Wenlong', Song Shanqi’, Liu Yang', Li Ruichen'

(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;

2. Key Laboratory of Wind and Solar Power Energy Utilization Technology Ministry of Education and Inner Mongolia Construction ,
Inner Mongolia University of Technology , Hohhot 010051 China; 3. School of Science, Tianjin University, Tianjin 300350, China)

Abstract: This paper presents a novel vertical tubular solar seawater desalination device with heat recovery, with an

aim to overcome the major drawbacks of lower productivity of tubular solar seawater desalination device. The heat and

mass transfer process within the device is illustrated and the prediction of water production is derived. An experimental

investigation was carried out to study the water yield and the feed water temperature of the single-effect and double-effect

devices under heat recovery and non heat recovery process, respectively. The results indicated that when the operating

temperature is 80 °C, the water yield of the double-effect device under heat recovery process is 13.32% higher than that

of the device under non heat recovery process. In addition, the water yield of the single-effect device under heat recovery

process is 32.83% higher than that of the device under non heat recovery process. The feed water temperature of the

devices can be enhanced obviously. The numerical results have been calculated and a consistent agreement with the

experimental results.

Keywords:

tubular; seawater desalination; heat recovery; solar energy



