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Manufacturing and simulation of a solar humidification-dehumidification
desalination system
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Solar humidification-dehumidification desalination is one of the most practical methods for water
Received 24 August 2016 desalination in small scale for regions far from cities and with low population. The aim of this study is
Accepted 25 October 2016 manufacturing and simulation of a solar humidification-dehumidification desalination system with

Available Online 11 December 2016 capacity of 20 lit/day. This system consists of humidification and dehumidification units, solar air and

water heaters. To this end, first this system is explained and modeled. Then, manufacturing process of

Keywords:

Som Energy solar air heaters and different parts of desalination system is investigated. After the manufacturing

Desalination process of the desalination system, this system is experimentally tested and the effect of pertinent

Humidifier parameters, such as the temperature of inlet water and air to humidifier; inlet water temperature and

zerh;‘::t‘e"rf'er flow rate to dehumidifier on the performance of the system and distillate product are investigated. The
results show that the effect of water temperature on the fresh water produced is more than air
temperature. Moreover, using the chilled water, which has a temperature in the range of water well
temperature, in the dehumidifier inlet leads to an increase of 31 % in the fresh water produced. Also, the
best water flow rate to the dehumidifier inlet is 0.12 kg/s. Finally, experimental and simulation results
are compared with each other and good consistency is seen.
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Fig. 1 Schematic view of the HD solar desalination system
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Table 1 Comparison between characteristics of the present constructed
system and that by Zamen et al. [8]
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Table 2 Comparison between simulation and experimental results of
the desalination system
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Defining input parameters to the humidification unit
(water and air temperature and mass flow rate, relative
humidity of air

v

Calculating water temperature, air temperature and
relative humidity at the exit of humidification unit

v
Defining input parameters to the dehumidification unit
(temperature, mass flow rate, and relative humidity of
air, temperature and mass flow rate of cooling water.

)

Calculating the amount
dehumidification unit

of distillate in the

Fig. 3 Flowchart for simulation of the desalination system
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