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Abstract:

While, solar photovoltaic (PV) for clean electricity generation is promising,
ensuring its optimum performance is crucial for sustainability. Accumulation of
dust from the outdoor environment on the modules of PV system is natural, but
dust becomes a major issue in the performance of PV systems in the Sahara
region, like Libya, where the availability of high solar radiation. The
considerable increase of installations in desert areas, it makes essential to assess
the resistance of modules to sand and weather conditions in various areas of the
country. This thesis will investigate the effect of dust on PV module
performance. The important of this work came due to the transfer of large scale
PV technology to the local area characterized by hot and dusty conditions for
most seasons that is represents the main barrier to PV utilization. A fundamental
understanding of how dust affects PV module performance is presented.
However, further investigation on induced shading and losses of electrical PV
module performance due to dust accumulation is conducted. A mathematical
simulation model to justify the shape of the typical behavior of the electrical
characteristics in the presence of shading on the tilted module surface is
considered. The simulation results will be applied to develop a dust correction
model for long term energy prediction for PV modules that is able to provide
better energy prediction and possible variation in the PV module performance
over long period of time. On the other hand, experimental investigation was
carried out in order to study the effect of dust accumulation on PV module and
to compare the results with that obtained from the simulation procedure. It is
found that the degradation in power output from the module is related to the
linear dependence of the current with the solar irradiance (light transmittance),
since the open circuit voltage increases logarithmically with intensity which

means that there is a small variation in PV module output voltage.
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Research
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GHI Global horizontal irradiance U Air dynamic viscosity
CREST Centre for renewable energy D Dust particle diameter
systems technology
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VIl



DS
RH
PC

SD

pc/a-Si

Ta

Tm

PVSR

WS

T

WD
thetest

Dust storm
Relative humidity
Personal computer

Uncertainty

Standard deviation

Micromorph

Ambient temperature and

Averaged module temperature

PV soiling ratio

Wind speed

Target temperature of /.,

the test specimen
Winddirection

Dustfluxrate

Rmin
Rmax

Re
DST

11, V1

I2, V2

G:

G2

T1

YOV

Open

Minimum rain cleaning threshold
Maximum rain cleaning threshold
Rain correction factor

Dust spectral transmittance at
specific dust density

Coordinates of points on the
measured |-V characteristic

Coordinates of the corresponding
points on the corrected I-V curve

Irradiance as measured with the
reference device

Target irradiance for the corrected
I-V characteristic

Measured temperature of the test
specimen

Temperature coefficient of the
internal series resistance R’s

circuit voltage at test conditions
Internal series resistance of

specimen

Optimized daily yield
deviation desired for the
optimisationprocess

arel, PreiRelative current and voltage temperature coefficients of the test specimen
measured at 1000 W/m?. They are related to short circuit current and

CF

open circuit voltage atSTC

Irradiance correction factor for open circuit voltage which is linked with
the diode thermal voltage of the pn junction and the number of cells

serially connected in themodule

Cleaning frequeny

IX









