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Abstract—In order to enhance desalination, a coupled parabolic 
tubular and pyramidal solar still system was used with the ad-
dition of nanofluids. Efficiency was confirmed through distillate 
yield, UV-Vis spectroscopy, viscosity, thermal conductivity, and 
cost analysis. It was found that lower concentrations of nanoflu-
ids most effectively enhanced performance because of the in-
creased heat transfer due to Brownian motion. 

I. INTRODUCTION
By 2025, 35% of that year’s projected global population will be 

affected by water scarcity [1]. Solar stills are a potential cheap solu-
tion that utilizes solar desalination to purify water. However, the 
efficiency of the typical solar still is relatively low, ranging from 
30-40%, due to limited thermal conductivity [2].

Thermal conductivity is the measure of how well a substance 
conducts heat. Since metals always possess higher thermal con-
ductivities than water, their suspension in a solar still’s feed water 
should improve heat transfer, thus enhancing efficiency. Studies 
have postulated that smaller concentrations and particle sizes of 
metallic nanoparticles are optimal due to their greater stability in 
suspension [2].

The purpose of this study was to determine the optimal compo-
sition and concentration of nanofluids in a parabolic concentrator 
tubular solar still coupled to a pyramid solar still. The hypothesis 
was that a 0.05% concentration of copper (I) oxide would lead to 
the greatest distillate production due to its high thermal conduc-
tivity and great stability.

II . METHODOLOGY

Figure 1: Solar Desalination System
A: Pyramid solar still B: Tubular solar still C: Feedwater storage

The feedwater storage was linked to the parabolic tubular and 
pyramidal solar stills (Figure 1). Six different compositions of 
nanoparticles were tested in the feedwater of the system over an 
hour.

  Viscosity (1) and thermal conductivity (2) of the nanofluids 
were calculated using spectroscopy [3]. 

µ =viscosity, k =thermal conductivity, f = volume fraction, nf = of nanofluid, 
bf = of base fluid, v = of nanoparticles 

Distillate and salinity were measured using graduated cylin-
ders and Vernier probes, respectively. Statistical analysis was con-
ducted in IBM SPSS 20.0 with One-Way ANOVA Post-Hoc Scheffe 
(p<0.05). 

III . RESULTS

Figure 2: Distillate yields among nanofluids (n=5)
Significant differences (p<0.05) denoted by asterisks

It was found that the 0.05% Cu2O nanofluid was optimal in 
terms of distillate yield and cost efficiency, with the shortest pay-
back period of 0.45 years [2]. Significant differences were found 
between nanofluid groups and control, as well as between different 
concentrations of nanofluids.

IV. DISCUSSION
The system was designed to maximize distillate production; the 

parabolic still concentrates solar irradiation, while the pyramidal 
still reduces shadows.

0.05% Cu2O performed the best because it has the greatest ther-
mal conductivity, as well as the greatest mass percentage, resulting 
in the greatest energy absorption. The nanofluids produced more 
distillate than the control because the addition of solid metallic 
nanoparticles enhanced the overall thermal conductivity. Addi-
tionally, smaller concentrations of nanofluids performed better 
because they have greater random movement and micro-conven-
tion due to the minimal effects of viscosity, which enables greater 
stability and thus better performance in the system. The findings 
show greater desalination rates can be attained by enhancing ther-
mal conductivity of initial feed water in desalination systems.

V. CONCLUSION AND FUTURE RESEARCH
The hypothesis was supported, as 0.05% Cu2O was the most 

productive and cost effective nanofluid. This shows the practical-
ity of implementing solar stills in regions lacking freshwater as a 
cost-effective method of desalination. For further research, per-
formance could be enhanced by using surfactants, which provide 
greater stability for nanofluids.
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