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Abstract:

Energy crisis is becoming a major problem which
is faced by all over the world. In order to control
this energy crisis problem, many research are
performed renewable energy sources like using
solar energy instead of electrical and fuel energy,
because solar energy is free of cost and
environment friendly. There have been many
studies to improve the performance of the solar
water heater. Heating water for domestic purpose
is a simple and effective way of utilizing solar
energy. This paper focused on the different
reviews on improvement in the performance of
solar flat plate collector using nanofluids.
Keywords: Nanofluids, Solar flat plate collector,
Solar water heater.

1. Introduction
Energy is essential for the economic

growth and social development of any country. The
quality of life is closely related to energy
consumption, which has continuously increased
over the last few decades in developing countries

[1].For increasing the energy output of

solar flat plate collector it is very essential to
increasing the amount of solar radiation. The
energy output of solar-thermal systems using flat
plate collectors can be improved by tracking.
Tracking is well known as a path for increasing the
amount of solar radiation received by the collector
[2].In the recent year different ways are adopted for
improving the power output of solar plate. The

solar flat plat collector operated with single wall

carbon nanotubes (SWCNTSs) based nanofluids as
an absorbing medium. This nanofluids used for
reducing the entropy of solar collector plate [3].The
power output of solar flat plate depends on the
incident beam of radiation i.e. available energy, It
is essential to know the actual energy input of solar
radiation in a given location in order to establish
the energy budget of a solar collector or any other
solar-powered process, for this different theories
were developed. These theories becomes possible
to build a generic framework for describing the
energy budget of solar collectors, these energy
losses identified firstly with flat-type collectors and
highly concentrating collectors do not have same
energy losses. The second type of energy loss is
related mainly to heat dissipation, showing that all
dissipated heat fluxes can be combined as the
overall energy loss. The third type is related to the

utility furnished by the collector [4].

2. Research Issue in Solar Flat

Collector Plate

There are many research problems that
must be solved to support the implementation of
solar energy setup. Solutions to these problems
should be compromise by different issues discuss

below:
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2.1. Solar Inefficiency

A very common criticism is that solar energy
production is relatively inefficient. Currently,
widespread solar panel efficiency — how much of
the sun’s energy a solar panel can convert into
electrical energy — is at around 22%. It means a
fairly vast amount of surface area is required to

produce adequate electricity.
2.2. Storing Solar

Solar electricity storage technology has not reached
its potential yet. While there are many solar drip
feed batteries available, these are currently costly
and bulky, and more appropriate to small scale

home solar panels than large solar farms.

2.3. Solar Panels are Bulky

Solar panels are bulky. This is particularly true of
the higher-efficiency, traditional silicon crystalline
wafer solar modules. These are the large solar
panels that are covered in glass. New technology
thin-film solar modules are much less bulky, and
have recently been developed.

2.4. Cost of Panels

The main hindrance to solar energy going
widespread is the cost of installing solar panels.
Capital costs for installing a home solar system or
building a solar farm are high.

3. Techniques Used For
Improving the Heat Transfer
Rate:

Heat transfer enhancement or augmentation
technique refers to the improvement of thermo
hydraulic performance of heat exchangers. Existing
enhancement technique can be broadly classified
into three different categories:

1) Passive Technique
2) Active Technique
3) Compound Technique.

Passive Technique generally uses surface or
geometrical modification to the flow channel by

incorporating insert or additional devices,
addictives like nanofluids are used for promote
higher heat transfer coefficient by disturbing or
altering the existing flow behavior (except for
extended surfaces) which also leads to increase in
the pressure drop. Passive solar water heater
system contain no electrical components, are
generally more reliable, easier to maintain and
possibly have a longer work life than active solar
heater system. Solar water heaters help to avoid
carbon dioxide, Nitrogen, Sulphur dioxide and the
other air pollution. The used of nanofluids is refer
to the additional an obstacle to fluid flow so as to
augment heat transfer. Different types of nanofluids
are used for improvement in the performance of
solar flat plate collector. The copper oxide, Iron
oxide or aluminum oxide generally used for
improvement in performance.

4. Literature Survey:

Matal oxide nanofluid are used to improve the
efficiency of collector plate. Amirhossein
Zamzamian and Mansoor Keyanpour Rad [5],
proposed work to investigate the effect of Cu nano
particle on the efficiency of a flat plate solar
collector. The copper nanofluid having average
diameter of 10 nm from reduction of CuSO, 5H,0
with NaH,PO,H,0 in ethylene glycol as the solvent
used on ASHRAE 93.1t is observed from study the
efficiency of solar flat plate increased with Cu/EG
nanofluid concentration. Ali Jabari Moghadam and
Mahmood Farzane-Gord [6] proposed work for
improvement in efficiency by used of CuO/water
based nanofluids. The volume fraction for nano
particles was set to 0.4% and the mean particle
dimension was kept constant at 40 nm.The result of
study proved that the nanofluid with mass flow rate
of 1 kg/min increases the collector efficiency about
21.8%. Zigian Chen and Simon Furbo [7]
proposed work for improvement of efficiencies by
varying the flow rate of different nanofliuds. In this
work two collector ,one was equipped with ETFE
foil between the absorber and the cover glass and
other without ETFE foil was taken into
consideration. It was observed from study that the
start efficiency for the collector without ETFE foil
is 2-3% points higher than the start efficiency of
the collector with ETFE foil for different flow rate.
Sayran A. Abdulgafar and Omar S. Omar [8]
proposed work for improving the efficiency
polycrystalline silicon solar panel. In this work the
solar panel was immersed in the distillated water at
different height. Thermal drift get reduced and the
solar panel efficiency has increased by about 11%
at water depth 6 cm. Rehana Nasrin and Salma
Parvin [9] proposed work for improving the
efficiency of collector plate. In this study different
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four were used as operational fluid inside the solar
collector, it was observed that the collector
efficiency rises from 65% to 85% for Cu
nanofluid. The best method to save energy in a solar
collector was to increase its heat transfer
coefficient. Farzad Jafarkazemi and Emad
Ahmadifard [10] proposed work for energetic and
exergetic evaluation of flat plate solar collectors. It
was observed from study, increase in fluid inlet
temperature leads to a decrease in energy efficiency
of collector, it leads to an overall increase in energy
efficiency even to its maximum, while an increase
in mass flow rate leads to an increase in energy
efficiency of the collector. Michel Pons [11] works
for energy analysis of solar collector. This work
mentioned three different types of energy losses,
first was related only to the type of technology
chosen for the collector: flat-type collectors and
highly concentrating collectors do not have same
energy losses. The second type of energy loss was
related mainly to heat dissipation, showing that all
dissipated heat fluxes can be combined as the
overall energy loss. The third type was related to
the utility furnished by the collector. The results of
study show that decrease in energy efficiency of
collector leads to increase in energy efficiency. Dr.
K. R .Aharwal and Dr. J .L .Bhagoria proposed
[12] works for thermal efficiency and energy
analysis of solar collector by using roughened
absorber plate. In this study it was observed that
the efficiency of flat collector plate increase with
the increase in Reynolds number and energy
decrease with increases in Reynolds number.
Federico Giovannetti and Sebastian Foste [13]
proposed work for improving the performance of
collector plate. In this work highly transmitting and
spectrally selective glass coatings based on
transparent conductive oxides (TCO) for the use in
flat plate collectors with single glazed and double-
glazed designs of collector are taken into
consideration, it was observed that a significant
performance increase was accessible both in single-
glazed collectors with low or non-selective
absorbers and in double-glazed collectors with
highly selective absorbers. M.A. Qyinlola and
G.S.F. Shire [14] proposed work on the thermal
analysis of solar collector absorber plate with micro
channels. In this work the experimental
investigation was carried out for verifying the
effects of varying design/operating parameters and
showed that axial conduction can significantly alter
the temperature profile in the plate. Suresh Kumar
and S.C. Mullick [14] was suggested the an
empirical relation for glass cover temperature of a
single glazed flat plate collector for angle of tilt
60-90%In this work values of glass cover
temperature obtained from empirical relation was
used for computation of top heat loss coefficient of
collector. Analytical equation has been employed

for estimation of top heat loss coefficient and
finally compare with analytical results. Z.Said and
R. Saidura [16] proposed work on the energy
efficiency of solar flat collector by the used of
SWCNTSs based nanofluid. In this work, flat-plate
solar collector operated with single wall carbon
nanotubes (SWCNTs) based nanofluids as an
absorbing medium, It was observed that the
SWCNTSs nanofluid reduced the entropy generation
by 4.34% and enhance the heat transfer coefficient
by 15.33% theoretically compared to water as an
absorbing fluid.

5. Conclusion:

This research explores about the different
techniques incorporated by the different researcher
for improvement in the solar flat plate collector
performance by using various nanofluids. It is
observed from review study, used of nanofluids
greatly enhanced the performance of solar flat plate
collector.
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