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A B S T R AC T

This study was to technically evaluate a solar still desalination system driven by photovoltaic 
(PV) cells for treatment of a brine wastewater through evaporation (humidifi cation) and subse-
quent condensation (dehumidifi cation) processes. Based on the solar radiation data in Shang-
hai, China, solar energy utilization, freshwater production, and salt production were estimated. 
Results showed that under the identical operating conditions, air forced convection (5.9 m·s−1) 
exhibited a better performance than free convection with the regards toward air humidifi cation 
and freshwater productions. However, free convection had much higher energy recovery. Our 
study demonstrated that the new solar still, powered directly and indirectly by solar energy, is 
an effective and economic desalination process, and it may be very useful in rural c ommunities.
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1. Introduction

Pressure-driven membrane processes (e.g., NF/RO) 
inevitably produce a large amount of concentrated waste-
water effl uent (brine) that must be appropriately disposed 
of, during seawater desalination. Many methods, such as 
evaporation [1–6] and distillation techniques [7–9], have 
been studied to treat and reuse the wastewater. Among 
them, evaporation shows promising results due to both 
effective treatment of brine and concurrent recovery of 
salts and other minerals [5,6]. Solar still is an evaporation-
based technique [10], in which, seawater located at the 
bottom of a greenhouse absorbs solar radiation through 
as its transparent roof cover, and the temperature differ-
ence between the heated seawater and its surrounding 
environment results in seawater evaporation, followed 
by condensation on the inner side of its inclined roof 
that introduces the condensed water down to vents [11]. 
Solar stills has been one of the most valuable fresh water 

s upplies due to its simple confi guration, easy operation, 
and low operation cost [12–24]. Particularly, such a desali-
nation technology is very attractive for community water 
supply in rural areas and remote villages [13].

To date, all the studies relevant to solar still have 
been focused primarily on two categories: fl at-plate col-
lectors and concentrators, both of which can enhance 
evaporation. For example, Schwarzer et al. [20] reported 
a productivity of 25 l·d−1·m2 achieved by using a solar 
still system with multi-effect desalination connected to 
solar collectors [20]. Also, seawater heated by the latent 
heat of vapor released increased the solar utilization 
effi ciency [20]. Voropoulos et al. [21] used a solar still 
combined with a hot water tank that stored the solar 
energy to guarantee a 24-h continuous fresh water sup-
ply. Although these studies improved the performances 
of solar stills, to some degrees, the fresh water produc-
tion rate signifi cantly changed with a varying daily solar 
radiation.

The objective of this study is to evaluate the perfor-
mance of a solar photovoltaic (PV) cell-driven solar still 


