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A B S T R AC T

The objective of this study is to predict the heat and mass transfer coeffi cients for indoor sim-
ulation of distillation unit with cooled condensing cover. The condensing cover was cooled 
externally in the range of 0.5–2.0 ºC during indoor experiment. A modifi ed thermal model has 
been used along with other thermal models for wide range (35–85 ºC) of water temperature 
to predict the heat and mass transfer coeffi cients. The experimental yield has been found in 
better agreement with yield predicted using present thermal model in this study, with least 
percentage deviation of 10.7%. Further, the yield obtained in present design of distillation unit 
is about 165% higher than the yield obtained without cooled condensing cover. The evaporative 
fractional energy has also been increased.
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1. Introduction

Many new designs of solar still have been studied by 
various researchers to increase the yield and effi ciency. 
Numerous thermal models have been developed to 
evaluate the internal heat and mass transfer coeffi cients. 
These models have also been validated to predict the 
yield for different designs of solar stills, operating in dif-
ferent operating conditions. The relations are based on 
indoor experimental studies in steady state condition. 
The indoor operating condition can be:

1. Without cooled condensing cover [1–9].
2. With cooled condensing cover [5,8,10].

The most acceptable study has been carried out by 
Dunkle [1] in this regard within the horizontal enclosure 
of basin type solar still. He proposed the values for C 
and n as 0.075 and 0.33 respectively for Gr > 3.2 × 105 

(the C and n are the constants, used to calculate the 
value of convective heat transfer coeffi cient, expres-
sion is given in Eq.(2a)). However, the relation has its 
own limitations namely the thermo physical properties 
of moist air are taken at 50 ºC, the equivalent range of 
temperature difference between water and condensing 
surface is considered nearly 17 ºC, the evaporative and 
condensing surface are considered as parallel, which 
have been discussed by many researchers.

Chen et al. [2] proposed the simple correlation, 
which is based on free convective heat transfer in an 
enclosure and can be used in a wide range of Ray-
leigh number ( )× < <3 63.5 10 10Ra . Clark [3] made 
an attempt to fi nd out heat and mass transfer rate 
for steady state condition in basin type solar still on 
for ideal condition and proposed the different values 
of C and n (C = 0.21, n = 1/4 for 104 < Gr 2.5 × 105 and 
C = 0.1255, n = 1/3 for 2.5 × 105 < Gr 107). Based on previ-
ous studies, Adhikari et al. [10] developed correlation for 
estimating the mass transfer rate for double stacked tray 
solar still in air conditioned room after considering the 


