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ABSTRACT: In this research, the concept of a salt farm parallel solar power system, which produce salt and electricity at the same site,
is proposed for the first time in the world. The concept is that large waterproof plates made by interconnected solar modules are installed
at the bottom of the salt farm. The pilot system was successfully installed at a sea shore, and verified its feasibility as a solar power plant.
For deeper understanding, simulations for power prediction of the system were carried out and compared with the field test results. The
power generation of the salt farm parallel system is comparable to conventional solar power plants. The cooling effect by sea water
contributes more to the increase in the crystalline silicon photovoltaic module performance than the absorption loss due to sea water by
maintaining certain height above the module.
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Fig. 1. (a) the concept, and (b) 100kW of the salt farm parallel
solar power system
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Table 1. Calculated current density of c-Si solar cell in different
depth from the sea level

water water water water

?’\5/' depth depth depth depth
) 2 cm 5 cm 10 cm | 20 cm
Measured light
intensity 85.4 81.1 76.8 72.6 68
(mW/em?)
Calculated

current density | 35.2 33.6 31.9 30.0 27.8
(mA/cm?)

Decrement

%) 0 -4.4 -9.2 -14.5

-20.8%
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Fig. 2. Normalized Efficiency of mono and multi silicon solar
cells with different water depth, a) 2.5 cm and b) 10 cm
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Fig. 3. System yield and performance ratio (May ~ Sep 2018,
sea water level 2 cm)
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Fig. 4. Power generation simulations (water factor(f(temperature,

depth) dependence

<]

FF TS ofotA Ha AutA oz AlAR o B s
Aokg 7H4 & 4= k. whebA 93 BHEe] S 1A &
Aeh=Ao] RS S/ T 4k & 4= Qi
Fig. 4%=SolarPro PV A|E#|o] A A~ZE Y] & &85}
A 3 B AR 2t )] SAF A A] A A O]
=& Holth Alago] S fIste] oA XI3ygt sf
FaE 2853l s 2 em o= 2%
S4.46%=2 A5tk 7 20 A E A
FARSHA, A HEo W RRE s ol A &
& (0° 7]0) o) Hrag ot = th s 1
o5 FAIFO =M sl IRt FA Kot Wz a v
358 57l ¥ 2A 7] o3iths e & 4= ATk
(30°)29Ho A 3L7HA] FH e g Kk
A==, ol S A- ol B eFe JAtzto]
ot 2Ry e 2o A B RE2 H
T A RS A BB (1910 kWh) i}k &
(30°) (1962 kWh)o| frAtsGiet. whebs] G HE
o sjseol] o3t WE W] Yo 7%
SARE RS W 4 ek A

il

o 2
o

3%
>.

n\l

o

B e
)
u
lo
n\l
b

i}
o
o
T

o v

_|_,
1w o2
H

A

iy

=

rzimzﬂiﬁﬁ
e
i

~

e =

> oox MR AT flo o N
o 22
o® ol wy
e N oog ot ooy
(S A=A
o fn
2 O

1o

£

o2

o 18
T

x
2

rl

15

N

.
2
B

4.4 2

AT B Aol 2 1S AT 5 A
QA B e LS ARSI B HIAE 2, s
of olgh Wz} fkz 1s) A Y mEo| §4H AN mENT
B 3-8 WS ol glet et r) 29014 @ BE
© 5 ERo] o] 20| A% 2 WHARo| thobl 4 glct
£ 22 SISt w9 BEO] EHL AT 4
She Alo] Fa5tehs 212 30l & 4= 9lgieh. A el A8
oo ZNH, el G mEY WAlge] BE HollA $4



124 J.S. Park et al./ Current Photovoltaic Research 7(4) 121-124 (2019)

2) B (0°, 713) 2] e o) o Srhs 22 2ol o
1, O] =37 BE Y2 2 cm Q] E=0]& A gy
3t Al vt Wzkg aho) 93t B E AL0] 2717} %
ol & F7 7lefdtth= 2ha o 4= 3iek 1dzke)
AR -

o

:Oé"‘
>
nE =2

:(0 mlI )
2
O!
o r>4 1o o

_ﬁ
=
e o

This work was supported by the Korea Electric Power
Research Institute (KEPRI) grant funded by Korea Electric
Power Corporation (KEPCO) (R16EA09).

References

1. Moss, R.H., Edmonds, J.A., Hibbard, K.A., Manning, M.R.,
Rose, S.K., Van Vuuren, D.P., Carter, T.R., Emori, S.,
Kainuma, M., Kram, T. and Meehl, G.A., “The next gen-
eration of scenarios for climate change research and assess-
ment”, Nature, Vol. 463, No. 7282, pp. 747-756, 2010.

2. Droege, P., “Renewable Energy and the City : Urban Life in an
Age of Fossil”, Bull. Sci. Technol. Soc., Vol. 22, No. 2, pp.
87-99, 2002.

. Skoplaki, E., Palyvos, J. A., “On the temperature dependence

of photovoltaic module electrical performance : A review of ef-
ficiency / power correlations,” Sol. Energy, Vol. 83, No. 5, pp.
614-624, 2009.

. Illya, G., Handara, V., Siahandan, M., Nathania, A., Budiman,

A.S., “Mechanical Studies of Solar Photovoltaics (PV)
Backsheets Under Salt Damp Heat Environments”, Procedia
Eng., Vol. 215, pp.238-245, 2017.

. Skoplaki, E., Palyvos, J.A., “On the temperature dependence

of photovoltaic module electrical performance : a review of effi-
ciency/power correlations”, Sol. Energy, Vol. 83, No. 5, pp.
614-624, 2009.

. Dubey, S., Sarvaiya, J.N., Seshadri, B., “Temperature depend-

ent photovoltaic (PV) efficiency and its effect on PV production
in the world a review”, Energy Procedia, Vol. 33, pp. 311-321,
2013.

. Odeh, S., Behnia, M., “Improving Photovoltaic Module

Efficiency Using Water Cooling”, Vol. 30, No. 6, 2009.

. Angeli, C., Leonardi, E., “A one-dimensional numerical study

of the salt diffusion in a salinity-gradient solar pond,” Int. J.
Heat Mass Transf., Vol. 47, pp. 1-10, 2004.

. Kageshima, Y., Shinagawa, T., Kuwata, T., Nakata, J., “A

Miniature Solar Device for Overall Water Splitting Consisting
of Series-Connected Spherical Silicon Solar Cells”, Scientific
reports, 6, pp. 24633, 2016.





