
87 (2017) 1–13
August

*Corresponding author.

1944-3994 / 1944-3986 © 2017 Desalination Publications.  All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi: 10.5004/dwt.2017.21268

Effects of concentrator type and encapsulated phase change material on 
the performance of different solar stills: an experimental approach 

T. Arunkumara,*, R. Velraja, Gustavo Otero Pradob, D.C. Denkenbergerc, Omid Mahiand,
R. Sathyamurthye, K. Vinothkumarf, A. Ahsang

aInstitute for Energy Studies, Anna University, Chennai – 600025, Tamilnadu, India,  
email: tarunkumarsolar@gmail.com (T. Arunkumar), velrajr@gmail.com (R. Velraj) 
bInstitute of Technology and Exact Sciences, Federal University of Triângulo Mineiro, Uberaba, MG, Brazil, email: webgop@yahoo.com.br 
cDepartment of Civil and Architectural Engineering, Tennessee State University, Nashville, TN, USA, email: david.denkenberger@gmail.com 
dMechanical Engineering Department, Engineering Faculty, Ferdowsi University of Mashhad, Mashhad, Iran 
eDepartment of Mechanical Engineering, S.A. College of Engineering, Chennai, Tamilnadu, India, email: raviannauniv23@gmail.com 
fCHOGEN Powers Pvt. Ltd., Chennai, Tamilnadu, India, email: vinoy2kenergy@rediffmail.com 
gDepartment of Civil Engineering, Institute of Advanced Technology, University Putra Malaysia, 43400 UPM Serdang, Selangor, 
Malaysia, email: ashikcivil@yahoo.com

Received 13 February 2017; Accepted 29 July 2017

a b s t r a c t

An experiment has been performed to study the effect of system integration by two different con-
centrator assisted de-salting systems. The compound parabolic concentrator (CPC) and compound 
conical concentrator (CCC) are used in this research work. Two solar desalination systems, the single 
slope solar still (SSSS), and pyramid solar still (PSS), have been integrated with a CCC and com-
pound parabolic concentrator-concentric circular tubular solar still (CPC-CCTSS). To study the effect 
of system integration, a thick cloth prevents the entry of sunlight into the solar still top. Addition-
ally the concentrator assisted de-salting systems are equipped with phase change material (PCM) 
for enhancement. In CCC-SSSS, the PCM fills the inside of hollow copper balls and the balls are 
placed in the SSSS basin. In the CPC-CCTSS, the PCM is loaded in the specially designed circular 
trough. Two methodologies are followed here to produce the fresh water even while the distillers are 
blocked from the sunlight. They are (1) thermosyphon effect in CCC-SSSS and (2) waste heat recov-
ery from CPC-CCTSS. The results showed that the productivity of CCC-SSSS, CCC-SSSS with PCM, 
and CCC-SSSS (PCM) top cover shaded were found as 2680 mL/m2/d, 3240 mL/m2/d and 1646 mL/
m2/d, respectively. Similarly the productivity of the CPC-CCTSS-PSS, CPC-CCTSS (PCM)-PSS and 
CPC-CCTSS (PCM)-PSS top cover shaded were found as 7160 mL/m2/d, 7346 mL/m2/d, and 5120 
mL/m2/d. The productivity of the CCC-SSSS and CPC-CCTSS-PSS is examined and conclusions are 
drawn such as the solar radiation blocked distillers productivity did not drop to zero.
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