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ABSTRACT: In this study, the effect of water level and temperature on the power generation was investigated in a water tank with an
aquavoltaic PV module to perform feasibility research for the development of salt farm aquavoltaic system. The silicon solar cell attached
to the bottom of each water tank is a 1-cell mini module, and the underwater effects of the crystal phase (19.0~19.9% of single- &
17.9~19.9% of poly-crystalline) of the PV module were investigated, and power generation characteristics for water level (0~10 cm) and
temperature (10~40°C) were analyzed. The deterioration coefficients according to the water level and temperature of each single- and
poly-crystalline module were investigated at very similar levels such as, —2.01 %/cm and -2.02 %/cm, —0.50 %/°C and -0.48 %/°C,
respectively. Therefore, in salt farm aquavoltaic system, water levels need to maintain as low as possible, and heat-induced degradation
is similar to those shown in general land, and no factors have been found to be affected by the underwater environment depending on

the determination.
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Table 1. Power generation characteristics of single- and poly-
crystalline silicon solar cells used in simulated water

tank
Poly— Single—
(DMEGC) (NICE SUN)
P1 P2 P3 St S2 s3
Pm
436 | 44 | 447 | 46 | 464 | 48
(W)
\i\'?f 0537 | 0539 | 054 | 0537 | 054 | 0.574
Imp
(| 8119 | 8163 | 8241 | 8585 | 8608 | 879
\(/\‘;;’ 0637 | 0639 | 064 | 0639 | 0639 | 0643
53 8693 | 8749 | 8813 | 9189 | 9.135 | 9.266
Eﬁ'g'/f)“cy 17918018 1~182| 183~184| 19.0~19.1 | 19.1~192|198~199

Solar simulator

Control
(Temperature & water depth)

Fig. 1. Conceptual diagram of power generation by single- &
poly-crystalline module according to water temperature

and level
4.36W 440W 447TW 4.60W 4.80W

Fig. 2. Single- and poly-crystalline one-cell mini module laminated
with black sheet
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Fig. 3. Investigation of power generation characteristics according
to water level by water temperature of single- (S1) and
poly-crystalline (P1) modules
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Fig. 4. Investigation of power generation characteristics according
to the water level of single- (S1) and poly- crystalline
(P2) modules
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Fig. 5. Investigation of power generation characteristics according
to water temperature and water level of 6 types of single-
and poly-crystalline module; a. 10°C and b. 40°C
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Fig. 6. |-V curve analysis of poly-crystalline module (P2) according
to water temperature (10~40°C)
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Fig. 7. I-V curve analysis of poly-crystalline module (P2) according
to water level (0~10 cm)
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Table 2. Investigation of water temperature and level deterioration References

coefficient of single- & poly-crystalline module

Sample 1/Sample 2|Sample 3| Avg . International Energy Agency, World Energy Balances 2017,
Coeff. by temp. Poly -0.48 -0.49 -0.47 -0.48 2017.
(%I°C) Single | -0.51 050 048 2050 . International Energy Agency, World Energy Outlook 2020:
Executive Summary, 2020.
Coeff. by level Poly -2.04 -1.99 -2.04 -2.02 . BP Global, BP Statistical Review of World Energy, 2017.
(%elcm) Single | 199 | -199 | -205 | -2.01 4. Korea Energy Economics Institute, 2016 Energy Info Korea,
2016.
. Korea Energy Economics Institute, Korea Energy Review
prototype /-2 AA| G2 2ol A 9] Theft Haf 2

= d 7 k=
of gt i as 54 #Alol de e Ao s wabdnh

Monthly, Ministry of Trade, Industry and Energy, 2018.

. Ministry of Trade, Industry and Energy, Implementation plan

for “Renewable Energy 30207, 2017.

. Mokpo National University, A Study on the Production

Quantity Management of Solar Salt, Ministry of Oceans and
Fisheries, 2018.

. Wang, M. H., Chen, M. J., “Two-Stage Fault Diagnosis Method

Based on the ExtensionTheory for PV Power Systems,” Int. J.
Photoenergy, Vol. 2012, pp. 1-10, 2012.

. Dash, P. K., Gupta, N. C., “Effect of temperature on power out-

put from different commercially available photovoltaic modules,”
Int. J. Eng. Res. Appl., Vol. 5, No. 1, pp. 148-151, 2015.





