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Dust effect on solar panels
performance

As we know any shadow made on a solar collector can affect many
parameters of the operating performance. In order to take electricity from
a PV module we have the need of the main source which is the sun. The
irradiation of the sun absorbed from each PV cell and conversed to
electricity due to the photovoltaic phenomenon. If a shadowing effect
take place on our PV module we have a performance decrease, due to the
decreased irradiation absorption.



Purpose of the project :

The purpose of this project is to measure the
performance fall in a photovoltaic installation Consider
accretion of dust.

The measurements have been made with 3 types of
materials :

e Redclay
e Seasand
e Marble powder



= Seasand

*Marble powder




To have the best coating, all materials must
adapt to a specific size. This made with a
sieve. (screen openings @.075mm)




The next thing the had to be solved was
the method of spreading, collecting and
weighting the dust. We need the weighting
in order to be able to calculate the
thickness of the coating.

» Spreading decided to be with the sieve

= Collecting made with a rubber glass cleaner and
then we set the powder in a preweighted piece
of nylon.

= All weightings were made on a weighting scale

with accuracy of 0.1 grams






The photovoltaic panel in which
measurements were made 1s
Solarworld sw 89 mono R5E with the

following features:

Powatt) Vo (V) V. (V) I (A) A) NOCT (°C)

80 21.9 17.4 5.00 4.6 46

Impp(

TCI,, TC V., TCP,,
0.036 % / K -0.33% /K -0.48 % / K




| Measurements:

Measurements follows are the first with clean PV module
and the following are with the different types of dust, with
two thicknesses of each material.

Red clay
1

Red clay
2

Seasand
1

Seasand
2

Marble
powder
1

Marble
powder 2




Thickness calculation:

Thickness=m/p. *A,,

Red clay Sea sand Marble powder

1.72 1.56 1.60




Hll Red clay 1 Red clay 2

Seasand 2

Marble
powder
1




In order to be able to evaluate the results, we must convert them into
ST.C.

The following equations are used for conversion to S.T.C. as proposed by E.
Kaplani, "PV module performance at S.T.C. and field conditions", Innovation

Week 2013, 1-10 July, Patras, Greece.

[(1+ agee - (T, — 25°C)) - 6/10%]

sc/

V. ocre = Vae— Broe* (T. — 25°C) —ng m-k - (T, + 273)/q - In(G/103)

Py src = Bu/l(1+ va, - (T, —25°C) + 8- 1n(6/10%)) - (6/10%) ]

m

I

FF’ — Pm.src
5TC — I-‘ . Lr’
scSTC “ocSTC

where:
Q.. temperature coefficient for Isc in 1/K
Br.. temperature coefficient for Voc in V/K
Yp, temperature coefficient for Pm in 1/K
5 solarirradiance coefficient




Panel
features

Red clay 1

Red clay 2

Seasand
1

Seasand
2

Marble
powder
1

Marble
powder 2

Converted measurements




I Comparative Table:

Clean PV vsred clay 1

Clean PV vs red clay 2

Clean PV vs sea sand 1




Clean PV vs seasand 2

Clean PV vs Marble powder 1

Clean PV vs Marble powder 2




Red clay1vs 2

Seasand1vs 2

Marble powder 1vs 2
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Conclusions:

= The results show that dust considerably reduces the
power production by 4.5% to 8.1 %.

= The electrical parameters of solar panel are sensitive to
the dust density so it is very essential to provide auto
cleaning mechanism to remove the dust particles from
the surface of the panelin order to ensure high
performance.

= Also the color of dust can change the performance as we
Saw.
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