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Abstract

Background and Objective: The presence of dust in the sky of Iran causes dust deposition on the
surface of photovoltaic panels and greatly affects the efficiency of them. The purpose of this study is to
investigate the effect of dust, sand and temperature on the efficiency of photovoltaic panels.

Material and Methodology: Two similar panels were placed outdoors for 1 days to investigate the
impact of dust. One of the panels is equipped with a cleaning system, but the other panel is without a
cleaner. In the temperature setting, the control panel was equipped with a cooling system but the
experimental panel was set without a cooling system. For investigation the effect of dust and sand, four
similar panels were used, the control panel was in the clean condition, but the experimental panels were
covered with dust and sand.

Findings: The results of this study indicate that dust deposition on the panel surface after 13 hour caused
a decrease of 4% in voltage, 21% in current, 24% in power and an increase of 4% in the temperature of
the contaminated panel compared to the clean panel. The panel with the higher temperature has a
reduction of 3% in voltage, 25% in current and 29% in power in comparison with the lower temperature
panel. In addition, the voltage and current of the sandblasted panel decreased more than the voltage and
current of the panel contaminated with dust.

Discussion and Conclusion: According to the results of this study, dust deposition on the panel surface
and increasing the panel temperature decrease the photovoltaic panel efficiency. Dust also has more
impact on the photovoltaic panel than sand.

Keywords: Solar Energy, Photovoltaic Panel, dust, Cleaning System.
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Figurel. Small dust in the Iranian sky
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Figure2. Diagram of the cleaning system properties.
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Table 1. The technical specifications of the
photovoltaic panel used in testing.
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Figure 4. Test equipment and location
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end of the experiment
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Figure 5. Components of temperature sensor
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Figure 6. Position of the temperature sensor on the panel
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Figure 7. Equipment used for conducting temperature impact tests
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Table 2. Technical characteristics of the photovoltaic panel used in testing
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Figure 8. panels used to compare dust effect, sand on photovoltaic panel output
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Figure 9. Influence of dust on voltage over time (with cleaning system panel - without cleaning system panel)

100

80

80

70

60

Isc{mA|

40

30

20

10

e

o Ol ) Saldegnd iy oy p slége S b N - S
TVl el Sllsed Ju mhaw » )Legd S ogm) ams

el 00 ooy uL"’ A Caends odsﬂ J.\.: ul.:).> A

- o R
I » )., > i y : i
| ; 3
g %,
/ N
/ N
/ A
/ 3
Y
// 2
. 4 with cleaning system \}‘\
“ © without cleaning system '\\
N
N\
8 10 12 14 16 8 20
time hh

(00991 iy = 3mod oo o 32 5l sz 32 el 90,5 53l e S

Figurel0. Influence of dust on current over time (with cleaning system panel - without cleaning system panel))

e Ol |y Slidggnd Ju ol JLége S b Y IS8
L0 (e & i oy el coge L9 )5 S92 o

RO PR objﬂ J.,.: A s

2800
2000 o
¥ * — y - -+,
f f O o &,
1500 | o &,
T
& / TN
= / N
1000 ! / A\
/ AN
j @ &,
800 o +—— with cleaning system "t;\
& O without cleaning system \-:3?'s
0 L " A L L '
6 8 10 12 14 16 18 20
time hh

(028l oy — 5ad Jipbo o 33 (3lg ylo905 —1) IS

Figurell. Power diagram in terms of time (with cleaning system panel - without cleaning system panel)



o2 g >y

VFoo ol crade NI o5l connn § ban (55019355 9 pole

YFF

Ju sbes g0l )3 il az 0 YA el i (slos o A el

IV PP K g+ IPESSR ) oogl

temperaturesic)

a5

40

as |

30

26
6

45,

40}

Temperatures (c*)

25!
6

35

o + W

* with cleaning system
O without cleaning system

time (hh)

Fo slos 5l 905 5l WY S

Figurel2. Effect of dust on panel temperature with cleaning system panel - without cleaning system panel)

|
12 14 16 18

o o5 Sl sl iy slos 1 i 53,5 B Y S
Fomalil cely JLe 90,5 Cogm, aS ans o lis jloges .ams

el o .l 0ol jaed i slod 4 S 00T i sles 7.

09N i b ouidS S5 i 4 o iy A Lo

B S s

P QLM..: ‘)J&élﬁ\))_’bm S W " J.,.al) AY ‘.iw
1 ASga> (5 5eS (slod 00isS B i 4 joxe o a2

ol LBl 085S S i (e F ) S

clean panel equipped with cooling

o clean panel equipped with cooling
10 12 14 16

time (hh)

(00ssS TS (49 juod Jiy — 00dsS T3 L juod g ) e 90 (gloo duwo Lo -V Y SCS

Figure13. Comparison of the temperature of the two panels (panel with cooling - panel without cooling)

Ao o Glis 1y lee sleo b iy g0 slos cglay VE S



1F0 e J93lo 0 x93l 90,5 lulo) g bod 1 oy (g y

trpetatares [¢)
5

L e e L D L e L)
A MY Ot WATTROAT € ORI Sy STenn
mie

T (1Y)

(Ig8 —ouiS S i (5990 o’ Jig —00ldS U3 e b jed iy Yoo ylogad —1F S
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Figurel6. Comparison of current diagrams (panel with cooling - panel without cooling)
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Figure18. Comparison of clean panel with dirt panel contaminated with dust and sand.
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