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Parametric study of a tandem desalination system based on 

humidification-dehumidification process with 3-stage heat recovery 

WU Ganga, ZHENG Hong-Feia, WANG Feia, CHANG Ze-Huib 

(aSchool of Mechanical engineering, Beijing Institute of Technology, Beijing 100081, China; 

bCollege of Energy and power engineering, Inner Mongolia University of Technology, Hohhot 

010051, China) 

ABSTRACT: A heat recovery with tandem desalination system based on 

humidification and dehumidification process was investigated experimentally in this 

paper. The sketch and principle of a 3-stage multi-effect solar HDH desalination 

process are given out. These are the one-dimensional heat and mass transfer control 

models of humidifier and condenser. The mathematical model of the system is 

developed and governing conservation equations are numerically solved by using the 

Engineering Equation Solver (EES). In this experiment, different effects of heating 

ways on the high and middle stages of the desalination unit were studied, including 

spraying temperature, air flow rate, condenser drainage and the supplement water 

mass flow rates. The maximum yield of the unit can reach 0.182 m3/h, the maximum 

GOR of the system can reach about 2.65. The results indicate that the yield of the 

system decreases with the increase of the supplement water flow rate and condenser 

drainage. In order to ensure the stability and reliability of the system, the optimal 

yield can be realized only when isothermal heating is adopted in higher and middle 

stages. The system obtains fresh water by multi-stage isothermal heating mode and 

the cost is about $2.5 per ton. 
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1 Introduction 

Just like the oil of last century, fresh water in the 21st century is an important 

resource for the country's development. China is a country where regional water is 

scarce and the ecosystem is fragile. The situation of fresh water resource is grim, 

especially in remote areas along the coast and the vast western region. while in these 



Download English Version:

https://daneshyari.com/en/article/4991696

Download Persian Version:

https://daneshyari.com/article/4991696

Daneshyari.com

https://daneshyari.com/en/article/4991696
https://daneshyari.com/article/4991696
https://daneshyari.com

