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Abstract— Solar flat plate collector is a device which rises
temperature of a cold water to higher temperature naturally
by making use of solar energy. Such operation takes place at
zero cost. Even though initial cost is high, FPC system is
considered to be zero maintenance. Many researches have
done so many experiments and still it is under progress to
improve the efficiency of FPC. In this experimentation work,
solar pond is integrated with solar flat plate collector (FPC)
as a simple mean to improve the efficiency of FPC further.
Experiments were conducted in two stages by keeping solar
pond before flat plate collector inlet and after flat plate
collector outlet. Two types of salts sodium chloride (Nacl)
and potassium chloride (Kcl) were used and compared for
periodic performance variation. Outlet temperature of
conventional flat plate collector is increased to minimum of
37°C and maximum of 58°C. Thus this experimentation
results in effective utilization of solar energy and improved
flat plate collector (FPC) performance by simple integrations.
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. INTRODUCTION

This solar energy application project is one of the simplest
and most direct application of energy conversion techniques.
In this method solar radiation is converted in to heat energy
effectively. The cost of the energy system depends on the
construction and maintenance of the system. The source of
the system are free and unlimited. The main equipments in
our project are Solar Flat Plate Collector and Solar Pond.

A. Solar Flat Plate Collector

Flat Plate Collector is a device which converts normal water
into hot water using sunlight. A Flat Plate Collector typically
consist of a black absorber plate at the top below the glazing,
its main function is to collect the thermal energy produced ,
which would have otherwise been lost in the environment.
And the main process is to transfer that heat into the copper
pipes by conduction process.

B. Solar Pond

Solar pond is a tank which contains salt water and stores
thermal energy. This solar pond contains salt water in there
different zones: the upper vertical region is low concentration
salt water, middle portion of the pond contains the mixture of
high concentration and low concentration which is normally
termed as non-convective zone and in the lower region the
solution has a uniformly high salt concentration namely lower
convective zone in which a pipe is allowed to pass through
the pond for further conducting heat from the salt water to the
water in the tube.

Il. LITERATURE REVIEW

Ashwin Date, Abhijit Date, Chris Dixon, Aliakbar
Akbarzadeh, Transient behavior of a combined solar water
heater and thermoelectric power generation were analyzed
theoretically and by conducting experiments. This proposed
system consists of concentrated solar thermal device which
provides a high heat flux source for thermoelectric
generators. The cooling method of these thermoelectric
generators is by the heat pipe which is embedded inside a heat
spreader. It is considered that the heat pipe is immersed in the
water tank and this immersed cooling technique which is
helpful in high heat transfer coefficient for thermoelectric
generator cooling and removes the heat by heating the water
that can be applicable for domestic and industrial purposes.
Theoretical analysis develops the governing equations for the
proposed system. Results from a scaled lab setup are used to
validate the theoretical analysis.

Krishna Murari Pandey, Rajesh Chaurasiya. Solar
flat plate collectors is a devices used in solar thermal energy
and heating applications like water heating, room heating in
domestic and other industrial applications. Flat plate
collectors are used for low and medium heating applications
and enhanced efficiency. This paper presents the different
techniques that are enhanced in the efficiency of flat late
collectors. Effect of using Nano fluids as heat transfer fluid,
in this paper the design of the flat plate collector is changed
by changing the material of the flat plate collector in the
absorption of the solar radiation and PCM is used which is
helpful in the night time in maintaining heat. Various
techniques and various designs were developed to analyze the
effect and develop improvement in the efficiency. Some
literature studies and modeling with the computational fluid
dynamics CFD model were developed in the process of
analyzing and development of flat plate collector.

Ahmad M. Saleh, Donald W. Mueller, Jr, Hosni I.
Abu-Mulaweh, In this paper it is discussed about the transient
process that occurs in the liquid FPC and developing a
mathematical modelling. This model is based on solving a
system of coupled differential equations which describe the
energy conservation for the glass cover, air gap, absorber,
fluid, insulation, and the storage tank. The input parameters
for these models are inlet flow rate of water, intensity of
radiation and ambient temperature. The system of differential
equations is solved iteratively using, FEA- formulation
executed with MATLAB software. In order to verify the
method proposed, an experiment was designed and conducted
on different days with variable ambient conditions and flow
rates. The results were compared with the CFD model and
normal readings. This proposed method is extremely general
and flexible for variable ambient conditions and flow rates
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and allowing for a geometrical and thermo physical
description of all major components of the solar collector
system, including the storage tank.

Alcaraz, C.Valderrama, J.L.Cortina, A.Akbarzadeh,
A. Farran.In this paper it is analysed that heat extraction
process from both gradient and heat storage zones of salinity
— gradient solar pond. (sgsp). An experimental setup of solar
pond was constructed in barcelona (spain) in 2009. For the
main objective of Heat extraction from the (SGSP) for
analyzing efficiency under different conditions. In pond
lateral heat exchanger were developed and installed in
comparing with the efficiency of the heat exchanger located
in the bottom of the solar pond. The experiment were
conducted individually and both at same time for various
seasonal temperature conditions. (ie) winter, summer and
autumn. The result of heat exchanger and efficiency in the
solar pond is increased when the heat is removed at the lateral
surface.

Ismail Bozkurt, Mehmet Karakilcik. This paper
discuss about the solar ponds Integrated with Flat plate
collector energetic and exergetic performance. The
experiments were done in Cukurova University and Adana
Turkey. This solar pond was constructed in the mode to
prevent convection heat losses from the heat storage and
transit zones. The temperature differences in the inlet and
outlet of the solar pond were analyzed using thermometer and
thermocouples. The energetic and exergetic performance
were analyzed in all the zones under different conditions.

Liu Hongsheng, Jiang Linsong, Wu Dan, Sun
Wence. A mini trapezoidal solar pond was constructed on
using the one — dimensional model based on the experimental
data. The thermal performance of this trapezoidal solar pond
is numerically simulated. In this analysis various simulations
was developed for thermal and salt diffusion, reflection and
radiation transmission and heat dissipation model considering
the heat loss from the layer wall and the soil. As a result it
shows good difference between the experimental data and the
simulation model. Compared to the experimental setup this
simulation model shows higher overall temperature
difference. Thermal performance of the pond is increased by
reducing the turbidity of the upper convective and non-
convective zone is a significant one. The lower convective
zone is better for heat transfer.

Neus Gasulla, Yusli Yaakob, Jimmy Leblanc,
Aliakbar Akbarzadeh, Jose Luis Cortina. This paper discuss
about the maintenance of the salty solar pond (ie) the brine
transparency is an important part of it. Mainly this paper is
analyzed for the effect of transparent of solar radiation in the
solar pond and thermal performance there are many obstacles
in the case of transmissibility of solar radiation and light it is
also discussed about the experiment conducted for clear salt
water solar pond and pond which contain some algae growth
and further experiments are carried out for control methods
and chemical treatments in the maintenance of solar pond.

Assad H.Sayer, Hazim Al-Hussaini, Alasdair N.
Campbell. This paper describes about the solar pond
efficiency since solar is an effective way of absorbing solar
energy and storing it. The developed pond is based on the
energy balance for each different zones namely the upper
convective, non-convective and lower convective zones.

I1l. EXPERIMENTAL SETUP

A. Solar Pond before Inlet of the Flat Plate Collector
(Glazed & Unglazed System)
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Fig. 1. Experimental Setup-1

B. Solar Pond after the Outlet of the Flat Plate Collector
(Glazed & Unglazed System)
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Fig. 2: Experimental Setup-1

IV. RESULT AND DISCUSSIONS
A. Glazed System (Date 7-12-2016)

Time(h) L—{t}\ T; Ts) Ta1 Pond Pond

(Wim-) o) o | o inlet outlet
10:00 600 29 35 37 30 31
11:00 660 30 38 40 31 32
12:00 720 32 42 44 32 33
13:00 680 32 46 47 32 36
14:00 600 34 51 52 34 35
15:00 460 33 55 55 33 32
16-00 280 i3 56 36 33 32

Fig. 3: Solar pond before inlet of the flat plate collector
B. Glazed System (Date 8-12-2016)

Time(h) l;(t}_\ T, T Ta1 Pond Pond

(Wim=) 0 o | e inlet outlet
10:00 660 29 33 34 34 35
11:00 760 31 38 40 40 41
12:00 800 32 42 46 46 47
13:00 780 33 43 33 53 35
14:00 620 34 52 52 52 33
15:00 500 33 53 51 51 52
16:00 300 33 b 51 31 52

Fig. 4: Solar pond before inlet of the flat plate collector
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C. Unglazed System (Date 24-05-2016)

Time(h) L®) T; Ta1 T Pond Pond
(Wim?) o o | e inlet outlet
10:00 122.6 34 34 37 33 34
11:00 8594 33 40 42 33 34
12:00 9375 35 46 48 33 37
13:00 9179 33 48 50 36 38
14:00 8203 34 51 51 35 36
15:00 761.7 34 54 54 34 35
16:00 605.5 34 33 53 34 35

Fig. 5: Solar pond before inlet of the flat plate collector
D. Unglazed System (Date 24-05-2016)

Time(h) L(t) T; Ty | Tgr | Pond Pond

(Wim?) o o | o inlet outlet
10:00 1226 34 33 34 34 33
11:00 8504 33 39 41 41 42
12:00 9375 35 44 34 54 35
13:00 0179 33 45 55 55 57
14:00 8203 34 49 52 52 33
15:00 761.7 34 51 54 54 52
16:00 603.5 34 53 33 33 51

Fig. 6: Solar pond before inlet of the flat plate collector

— In comparison with the glazed and unglazed flat plate
collector has been improved through the solar pond as a
pre-heater in the inlet condition. At exit condition this
pond is used in the various application which has some
higher efficiency solar pond is used in many ways of the
flat plate collector in improving the efficiency. Solar
pond acts as a heat exchange in the exit where other
applications are involved.

V. CONCLUSION

Comparing the result and discussions in the proposed system,
I hereby conclude that the performance and efficiency of the
solar flat plate collector is increased when the solar pond is
connected in the inlet of the solar pond, there is a variation of
two to three degrees in the noon time and a moderate
temperature raise (i.e.) in the morning and evening. When the
solar pond is connected in the outlet of the solar flat plate
collector we get some raise in the temperature at outlet and
which can be applicable in various usages.

These experiments were conducted regularly in
different seasonal change for different irradiance the values
shoes some deflection as shown in graph and tabulation. And
these experiments were conducted with two different setup
with and without glazing. And based on the data it is
concluded that usage of the solar pond at inlet increases the
efficiency of the pond and acts as a pre heater. And usage at
outlet of the flat plate collector increases temperature and
usage in various applications

VI. PHOTOGRAPH

Fig. 3: Sunlit
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