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Suppression of Temperature Elevation in Crystalline Silicon
Solar Cell Based Modules

Masao MONDEN, Shohei MIKI, Kouji MAEDA and Koji ARAFUNE
Department of Mechanical and System Engineering

Abstract
Production of electricity by crystalline silicon solar based modules is decreased by their temperature elevation. Therefore, a
model of temperature elevation in the modules was proposed. Under a specific condition, the production loss due to
temperature elevation is about 17 %. In order to suppress the temperature elevation, utilization of texture structure at the
back surface of modules and heat of vaporization, were evaluated analytically. As compared with the result under the
specific condition, the both approaches are effective for suppression of temperature elevation. However, coupling with the
texture structure and heat of vaporization doesn’t show synergetic effect. From a cost-effectiveness point of view, one of the

two approaches should be adopted.
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Fig.1 Time course of air temperature and irradiation intensity by sunlight.

Plots and lines represent measured values and modeled values, respectively.
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Fig.7 Effect of water vaporization on module temperature
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Ir FiR Bt o [W/Inz] v TR D EKE AT [mz/s]

W [mol/m%/s] P B [kg/m’]

JE X [mm]
Lv KDOZALEL [J/mol] Subscripts
P KFSJE [hPa] 1 5 AW
Pigear  BRAR%E T B [kWh] 2 FEE YU 2 v KR
q BN [J/m?/s] 3 FIGRAF
R FEEGHEE [K/s] air 755
RH FIXHEEE [%] BS Wi
t H D25 OFRRERERH] [hr] FS K
T B [°C] sat i Fri

E BTN

[1] T.Minemoto, et al., “Difference in the outdoor performance of bulk and thin-film silicon-based photovoltaic modules”,
Solar Energy Materials and Solar Cells, 93, 1062-1065 (2009).

[2] R.B.Bird, W.E.Stewart, and E.N.Lightfoot, “Transport Phenomena”, John Wiley & Sons, Inc., New York (2007)

[3] [REITREGHMEHMEHR LV http://www.jma.go.jp/jma/menu/report.html

[4] Murray, F. W., “On the computation of saturation vapor pressure”, J. Appl. Meteorol., 6, 203-204, (1967).

[5] 3B L3, TSFERR 20 FEERIGEREHEINE T  —/L R 7 2 b33 | http://www.shibase.co.jp/page015.html



TLJE RN R R LA ZE RGeS No. 65

SRS 2541 H 31 A AT

e SRR RS RERE TARTTER
T671-2280 MEEETHEE2167
% 3F  (079) 266 — 1661

R I O RV N
T 651-2197 A= 7 P4 X 4[] P T8 -2
E F5 (078) 794 - 6580






