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a b s t r a c t

Owing to the depletion of fossil energy sources, the research concentrates over accretion of power from
nonconventional sources of energy. The growth rate of utilizing of abundantly available solar energy lead
research in area of solar cell which is cost effective, higher performance, long life. The technology of die
sensitized solar cell has been explored with synthetic dye and electrolytes. The die sensitized solar cell
has been manufactured in house with fully automatic special purpose machine in order to achieve accu-
racy of dye application, heating, electrolyte bath etc. Titanium Dioxide (TiO2) being tested as dye for the
solar cell. The electrolytic solution which is mixture of pure iodine ethylene glycol and potassium iodide.
The graphite-based powder as catalyst being used as liquid conductor. The performance of this die sen-
sitized solar cell being observed with exhaustive experimentations. The performance criteria include
varying light intensity throughout the day, varying current densities, varying tilting angles of cell. It
was found that the cell is producing output of 30 to 122 mV with current density of 3.85 to 6.33 mA/
cm2. The efficiency of cell range between 0.07 and 0.36%. This output is much lower in comparison to that
of photo-voltaic cell. But owing to numerous advantages such as window, design glass over building as
solar cell panel will make the difference with that of PV cell.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 1st International Con-
ference on Energy, Material Sciences and Mechanical Engineering.

1. Introduction

The global energy scenario since few decades shows substantial
growth in consumption of the energy. The world energy outlook
[1] reported the energy consumption was 12.7 TW in 1998 and
predicted increase of 32.9 TW by next 50 years. Most of this energy
demand is being fulfilled by fossil fuels such as coal, oil, nuclear
energy etc. There is huge decrease in the fossil fuel reserves owing
to increase in demand. Additionally, the environmental degrada-
tion and pollution caused due to greenhouse gases adversely affect
climate changes with use of traditional fuels. Hence the energy
resources which are inexpensive and environment friendly are to
be explored and utilized. Solar energy is one such type of energy
resource, which are the most abundantly available alternate
sources being explored. Some of the renewable sources are solar

energy, wind energy, geothermal energy, biomass energy and
hydrogen energy.

Singh et al., proposed innovative technique of utilizing the solar
energy for saline and dirty water purification to fresh drinking
water using passive solar still and nanofluids solar stills [2]. The
author developed the single basin passive and active solar distillers
with novel desalting stills, passive solar still with double slope top
cover, the technology of evacuated tube solar collector (ETC)
assisted desalting units, thermosiphon ETC solar desalting units
improves incident flux for extracting maximum solar radiations
and hence improvement of performance [3–7]. Singh and Samsher
proposes the evacuated annulus tube collector (EATC) for solar
desaltification. This will further improves the performance over
ETC. The thermosyphon EATC solar desaltification performance
was compared with the ETC system and analyze the most smarter,
economic with maximum yield system [8]. Samsher et al., high-
lights upon the advantages of active solar stills over passive one
in terms of daily yield of water [9,10]. The active solar stills with
nanofluids further improved the performance by way of reduction
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