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Abstract:

The photovoltaic panels give their nominal values after their installation and

operation, but after a period of time, a decrease in the operational
) performance is noticed, which is reflected by the value of the power
Received: 3/1/2023 provided by these panels. Therefore, it is necessary to ensure the correct
Accepted: 1/2/2023 performance under operation. Dust is considered one of the most important
factors that lead to a decrease in the performance of photovoltaic panels, so
this study is concerned with determining the effect of the accumulation of
‘@@@@ natural dust on two poly crystals photovoltaic panels from two different
companies installed near each other to study whether the effect of soiling
differs from one type to another. The study showed a variation in the

Universitv- Svria. The percentage of change in the produced power of the panels due to the effect of
y-oyna, Th soiling which is ranged between 16 to 18%, and how both the open circuit
authors retain the copyright

under a CC BY- NC-SA voltage and the short circuit current of the test samples were changed.

Key words: poly crystals photovoltaic panels, dust accumulation, panel
power.

Copyright:Damascus


mailto:WaseemSaeed@Damascusuniversity.edu.sy

Damascus University Journal for engineering sciences
Vo 41 number (2) -2025: 175-183
Canbanll A dal)s 432019 (8 Lawy L [5]ae Uil
Ay deUaia) 2La) o G Lgiali) e #1580
DLad) 3 Jea dalpa eha) 232021 b LT L[6] %45
aSan bl ) Lgllasy (Ll oY s (e
Jane lns L) Cagany sanll deemall S,
Alia (1S 2020 & SAS, L [7] a2yl b aliaiy)
5alsall de i) (mlead acssl) Jaedd) s 38 Cany
.[8] %34 292
Ay o by sl o Al cludyall e Jasdls
e AL = 1sY) e 5 La) 53l 03 g (58
e e e it Al shya) Tubl sda
Jaxe wal clegl) S mhand o daingio adlgll (i
Aelaial) DA (e GeSaiy @) ag3yeall 6 i)
sl L) e (il
1dadguda gl LAY —1
Sl A 3y Jaat JBlgs Gl (e Blae
O UsSally el (e )5l A8l alaial say
(Aihise L8l dalida dnge Jlshls dlyaw cligigh
Balall Calyd (pasim Bagangall iy 5SBU Lgiblla an llg
Y (e calig SN ¢y yat 40dlS A8 s2a S ()l
ey Aumla s e WilpeS hla el Jalsll il
Lo e Il ol (g3 Ll Laglia LAY o3 e
Ao Ui) 40 25 G esadll g ladY) Ao Ui oy
@l ey [WIM? daleed) sasly e ddailull duwedl)
e Sipre AR adll g Lo ) Jomy ol 3iLe
oSaiy (s1llg Al o (e ol Sl de i)
e Ahage LA G sSall alesly #5ll de Ui e
[10] [9] Lle Jedt

Tusigh o slall 3oy daalay Alns

183-175 12025 — (233 41 alxal)

tdaadal)

@bl saaaiadll Glallll Joa Buna allad) oLaal) il
s (o Al pua¥) Caaidily dga (e 358l Cila]
Bl oLl Al e . gal dea (e Aok il Ll
Dl il AT (e Lt el 21511 (g0 Abliel)
Lagins Lyga Laly i Lages allall (siandll Lo
ey ranS Ay inyeSl) ) aladiad i i
o)) oL 5,8 JSUie ygla (ST Al gl dall
D9 g 25T e Aadial) e Uniul1 aleds) Lganl
I i g Lgin dualse Band (ghay (s2) cudsl
Ladiall GLsSall HLadl esw ol Led aall 4 mgill aae
Gl 13a 8 arha a3 (s2lly HAY) Cuall o dashaial
G ) ) Adigiayell # ) o Ll S5 sy
oS Lee Ladle JalS 00 (wedll ¢ i)Y J5as
Gl Bae ehya) &z Al e danid) deUainY) e
iy A 2012 ple Laball lgie ggasall 138 Jon
353 yall paliasl cyelal ally Gl diude b & LY
I ¢ L) oSt s aaly jed Pa %35
bl 8 LY A i (a0 g 1] orh
dgany de Uil (aleds) chiy G deUaiw)g 48Ul
Jss Ly ehya) a3 GBS ([2] %89 39ayally %92.11
ool (Ao el g ledY) Jguay Gaad (Al dlsal) 50
Criaidil Cun # Ol 83505 lladay Sl Jley onba
232017 & e ¢[3] %85 (s %17 e delainsl)
D bl Sliad (g AN gl mesall idas o))
Jal e e Jgaanll 23 ) seal) st clgnas o
Lllyey Jlaadl Gl de by pailiad dbaadle

Lieg Glimll O)g AN e Aol WYL cilel il
el e A ehal & QIS L [4]dde £ led) Clises
Sasly bl (e Slasd) 3 aasal glhall b slalia

38



s dieeessesssssnscnes

LIS mhad e (i Gl 380 8 il Sl
i ) s Bl 8 ey Gl A
lode pania Jliadly el danl e 035 530 Jie Lghulan
casy (e GIGE e cpnglll aShiay Liaula
S zsllly eliNow A58 1) e J¥) sl (1)<
S V) Clialsal) e Ladl Db 45,5 2 L) (e

g jaal s,m 1;\7,;7(_1)&:4\ |
foanyy Candaull a8 C\}fj\ O (2)d<ad Ll

Badaie A sSilael) A gum el 1ol elal yuas Ay
sl zoll) el e Al ) -2
alsall (e e ganar Bds Sgaiesl) 2o ll) ol il
& L) caalinl caseatll J<n (e A jlally Zdslal
gs5 gl LVl Wl ghyall dayy (Jallill ¢ usaddl
el g Lty o s Gary Aalid) iyl o
Dbt Ggan Ay Lae sl Blall dapy g
ZONJERUIEN NV P SR - PSS VIS P e FEN L g
Al JgamyeSl sl e slsgll jle clia il
4] dabae 19 clie
:)dl -3
bl Lglaad B didla cliia e Hloadl (5
Llee g clSall 5yl e Clamenll o3 (KT L 6lgqll
S oalall P (e Baiaa gl ) daleall dgall s
A8y dacde Llia dlge sl HLad) i (e sl
s (gl 093 s Agana s (Ally Al A (e
Dbl Gt Sy ) DR Sl Sl
500 G J8 Ladlad 5y S0 a8y i 4l e
alsall Jie diliie silian ore Jlad) b 28 ¢ ey Sae
Dbl oS Mg L Caalgally cileluall calalaag dalisy)
Dbl ke AT [1] &by s &fipe dibia Cilassn (g
Ol liag sl ae 2055 Ayl 211 e
tidigang el o) elal o jlad) Lagd igy selad
Laile duigamg ol 109 o 8plia SLad) e Yl
e < Al L LAY ) Geedll dadl Jgan
oo DLl (crsadl) aiiiall jediicus dodass iy 28 5l
Latiall A3Uall (i Geadl] olad) & (e 151 aiag
1] drenniall Lall A Galaty (@A) lakag
reudilll shay) —4
e ) L) Ay Gadl 13n 8 Jeenll a3
(CUshal) ei] (laiady) OISl G (B CpSie Gang]
OlSe (Ao eladyls zoll daiad) 35,80y Ul



T P

Lagiall Bl 55 Lain sl 6.6 il s Ll
Ll 345

strmg;
=
Voltage (V)

i
(v) woury

il J J ¥ el el (3)Jsad

Badaie A sSilael) A gum el 1ol elal yuas Ay

sinyg Ciaill) Jd |1 (2) sl

o liie gy cpiiell o Hlas¥) el o5
Gyl 09S lacal Wl ia Caailly 5y dlal) de L)
aaf a3 i dadd LWl oY) paaad Alilaa Qi)
g3 1V Tracer lea alasial #1580 oY) ciel )
ands g lad] e LAl el 330 3 SEAWARD
g i el Sl (e Ll 826 cuilS Al 5l
420 43 5 waall Jassll s Lagie dayd 33 5 nadll

AL RERTPNIEIN
e Ao Uaialy Sl cilisie (K8 G G 15V sl
Of e dn (3) IS b LS Caalall U3 sl il
5.9 il o Wl Ly 121.5 el adaal) de s
ool Caplats o5 5 L Lalsh 32.4 Aagiall all Jigiy el
el adil s A Caaiil of das Galall salel T
LaS ilil) il Jagd & Laay) Aoty il juasd s
145.2 ekl delain) vl i o(4)J<a



Current (A)
n

; g

z |
|
|

: g () Bmod h
d,)ﬁlﬂ\ dﬁ gim\ ij Q\;.b'é (S)M\
. e
£ | §

(w) aumain ™

Rl sy AN sl )B (6) IS
r ) (1) dsanll Gy milial) Gandls (K

Badaie A sSilael) A gum el 1ol elal yuas Ay

Current (Al

(n) abeyjop
0z
B

T
2

bl s J ) g;su\;u (4)Jsan
delknaly Hlall claie J<8 S Gus 1 SUW) #51
O dos (5)dall 8 WS caplanill J8 ~ol gl ae
il o L Ly 217.8 <l adaall deUain)
Cadat 23 o5 dalsd 40.6 dagiall Hlall Sigiy sl 7.1
o] A daps candtyl o e Gl salely s ol
ol cul€y L L) Aai i) jeasd s degdl)
abaal) Aol W) Cin ] G ((5) ISl 6 LS
Bl fign Laim pud 8.3 ;- adll jlagLls 265.9
alsh 42,3 da gl



s dieeessesssssnscnes

g5 ool gl Bagan Jasiy (sallg A8y Agras a3l
P DRECHIN I OA

%4 5 %6.1 dagiwal 5yall g3 mledsl Jaea -
Zol 8 L) i 4 IS (63 amgll daadl) 138 Cum
OsS ke sl sag SN Zp Wl basa 5T Y
iy (M) sl Ly dagiball Slall g (s ABDNal)
Ll (ol dpaiyle ol ABle o ((onndl) g L) e Tayha
Rl (8 el Jame (i) peaidll LE s Jaee 3
O sl Slall s Jaes LS LAl s ca Sl
ST gl e Jaee

:Aadldl) -6

I e e Ao anlall Slall SIs A Al
prand e Al L cpsig s L) a1 atie Ay aia Sl
e Pl A saleall deUnia) 4 el dod
b saalgial) 211 o Laay Com Ay gl 151!
delana) (mlias) Jaae cabiay Judil) Cagyla Guds
i A)g dga e i eail) Gl ialge DAY Lgd
Y il ol (5Ss Zslll 1agh Adalal) il oSall Llaiud
O ol ulS ally Lamajall byl we Liad 381w
2 G Loty DAY (e Bl Ll %855 17
OLSa e SIS DAL oy Sy (6111 Aualyall oda
(il 8352) dnicad) 4S5 ally 131 55 Sl
2S5 Las oz ) Ll Gy o (Saall & L) 52be 53
dacalyy cValas puagy aill 23 anead e )38l ane
I el e mdall S WSS 8 e A5l
Ly o Y Jand) atag .l yoll) Saaake A<
da ol delain) (mleas) e &Ll sale gs3
Sl e DAL dasal) oda Calias

Al 3y (380 daala (pe e daadl 13 1 gaill
.(501100020595 ). s

Badaie A sSilael) A gum el 1ol elal yuas Ay
saryg bl b ciliall Gabidl) il (1)d g2

sl sl calanll UL\ Gy
[A] i) L5 5.9 6.6 | %10.6

I [VIdagad sl 5| 32.4 34.5 | %6.1
[W] deUaay) 121.5 | 145.2 | %16.3
[A] yadll Lo 7.1 8.3 | %l14.4

S| [VIaagid) sl gl 40.6 42.3 %4
[W] de Usieey) 217.8 | 265.9 | %18

Ghase Ao yela FLaay) il o Jsaad) e oDl
) Jliel o (Aellially ¢ jisally ¢ jLill) z5
delai W) ol aadl A sl delai W) Jsa O3-S
Joaall & Gl sy Ll Canlaiill aas el (8 Cani)
Aot (e Logie i€ 5230 oda ke o yund
sk Zllly Ll gs (g jtall dudaaall

sl -5

rin e 53 syl 581 sl of Ayl et
S5 ) Y Lead e ol Aol (alids) b
Orha) Al Lgelsils duigimyeSll alail) daly) e
D) e Ly cod L (slsall G sl (Al (A<
fehleS wlall (el (Say e e

el 8 deUa W) (alads) Jaae LS -
gLl 3l ol e Jay Lae %185 %16.3 (inss yall
cabias L) 216 JS e aoal 455 Ao daasi el
O LaadIS Cpiial) (35S ellig daiindll 48,80 il
O 8 LSpag o) Baraie Liisun el LAY ¢l
sdaall daghy (ating Jasll 4y

%10.6 H—S —adll L5 Gl iasl Jase -
b Ao bl Ll S o 2S5 Las %144
Caal (ool Laa (AgY) dall 8 Lgia 5T A0 disal)
@A) Y sl e Tadld) g les) (e ST A
Leie piuaall Balall ()5S LB s dagad (saas Jaiy




[9]- OP-TEC: The National Center of Optics and
Photonics Education an NSF ATE Project.
Photonics  Principles in Photovoltaic  Cell
Technology. 2009 CORD.

[10]- P. T.Landsberg, T. Markvart. Practical
Handbook of Photovoltaics- Fundamentals and
Applications. 2003, ELSIVIER.

Badaie A sSilael) A gum el 1ol elal yuas Ay

7-References:

[1]- Md. Aminul Islam, A. H. M Zadidul Karim,
and Md.Mizanur Rahman. Effects of Natural Dust
on the Performance of PV Panels in Bangladesh.
International Journal of Modern Education and
Computer Science - October 2012.

[2]- D. S. Rajput, and K. Sudhakar. Effect of Dust
on the Performance of Solar PV Panel.
International Journal of ChemTech Research
5(2):1083-1086.2013.

[3]- S. A. Sulaimana, A. K. Singhb, M. M. Mior
Mokhtara, and M. A. Bou-Rabeec. Influence of
Dirt Accumulation on Performance of PV Panels.
The International Conference on Technologies
and Materials for Renewable  Energy,
Environment and Sustainability, TMREES14.
2014.

[4]- A. Hussain, A. Batra, and R. Pachauri. An
experimental study on effect of dust on power
loss in solar photovoltaic module. Springer Open.
2017.

[5]- M. T. Chaichan, H. A. Kazem, A. HA. Al-
Waeli, and K. Sopian. The effect of dust
components and contaminants on the performance
of photovoltaic for the four regions in lrag: a
practical study. Renewable Energy and
Environmental Sustainability. Volume 5, 2020.

[6]- H.Gh. Hameed, D.M. Hachim, A.R. Al- Hilo,
A. Mazen, L. Ali and N. Magdad. Study the effect
of dust on performance of PV panel and design
cleaning system. International Journal of Energy
and Environment (Vol. 10, Issue 3). 2019.

[7]- A. E. Cosgun, H. Demir. The experimental
study of dust effect on solar panel efficiency.
JOURNAL of POLYTECHNIC ISSN: 1302-
0900. 2021.

[8]- A. J. Abiodun, and I. C. Emmanuel. The
Effect of Solid Dirt on the Output Performance of
Solar Module. GSJ: Volume 8, Issue 11,
November 2020, ISSN 2320-9186.



