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Simulation and Efficiency Enhancement of Photovoltaic Systems
Using Dual Axis Tracker

Ehsan Rezagholizadeh 1, Nasrindokht Batenipour2
1 Department of Electrical Engineering, Damavand Branch, Islamic Azad University, Damavand, Iran.
2 Department of Electrical and Computer Engineering, North Tehran Branch, Islamic Azad University, Tehran.

Abstract- In this paper, we have simulated the operation of fixed and tracking photovoltaic systems, considering the location
of solar panel, local astronomical calendar and sun path. For this purpose, first, sun path and operation of the motor was
simulated. Then, the dual axis sun tracker was modeled, and accordingly, generated power and the efficiency of both fixed and
tracking photovoltaic systems were calculated. The calculation was made for Tehran for two summer and autumn days. The
solar power, received power and generated power of solar panels were extracted. Our results proved that due to using tracking
systems, solar panels receive almost all solar power. Therefore, the efficiency of tracking systems rises to 50.6% which is a
considerable enhancement in comparison to the efficiency of fixed systems, which is 14.1%. The advantages of our dual
tracking system over the other ones are the accuracy of sun path algorithm and no need for using sensors.

Keywords: sun tracker, dual axis tracker, photovoltaic system, sun path.

Yoy
2ib g yiws BBWWW.OPSLIE colu jo a8 cul jLael slls b,90 50 alie oyl


http://www.opsi.ir/
http://www.opsi.ir/
http://opsi.ir/article-1-1624-fa.html

[ Downloaded from opsi.ir on 2025-11-04 ]

WWAZ Goge VoY (0l Sigish (655L8 g (qwaige il JiST (aedd 9 Sigish 9 Subl Guil a8 e lez g G

A d ol JEIS aaly

—_—
A e

—_—| eais Al i 3 g2a

L ey e ) 5

[ e

Jssba3g, N
wi s gl ) s gaa
ool - alds - Al
—_—

5 gl u.;ul l;&:ﬁho‘—)‘
ey 55 i PRy T.;....;\s;u:v Tamjﬁlsﬂbl

S

Sl GESM g sl

Sy ooy Jon (S5b sl S5

0ausS adei o ol Soby a5l (gad o5 Lo, s
Sbsy Sy axly g obsy lon woly (S e
Lo obar Ssl cnl 5l Sopp a5 09d 0 JoSis
iloas (g jlwacds g u“")b

b sl 4wl jer (S5 s adg a6
andS slagle; Jold) olgzdo yloy yo 40 aS Cawl 00l
ool LB (o 5l oldliiz CosBye 1o sl (ean]
@Ln) dLbo)b B S la g O Hyg0dy ‘) @Ln))
[¥] aeo plxl asie

b ars L obs,  JES sl
S5 9l5 G5 b g el )] S gl (bl
@) 5 5k 050 S8 JUSew dojomme 51 G 52
wleige Jlos! ]

Sl y 95 dilg) (K 32 prno ddgi - Y
oS oyl Sols gaud 93 Sbo,y Jow gilwecly o
IS5 el gl Sl b 51 (S el j93 (S5 55 e
@l el )ys3 alysy (S 2 seee oyl ol s ¥

a2 o 5o oo &l o b as wles co 111 ol 05 s
Syl cdllae [0]

Sun Altitude (deg)

=
—

[
1=

60 80 100 120 140 160 180 200 20 240 260 280 300
Sun Azimuth (deg)

b 50 Old Ad lp ol e (IS e Y S
CYSVYSSNY

doddio —)

gl Gk 5 ol 5l D950 5 6551 Bpan al8l L
& Oy 4 Sy 598 slapiana jl ooliitul o
DI <85 3 4y 0j00 ndy wud 5 SL 55
sk sladsy 5l eolaal b Sy 5558 slapinn
S pl ]y oo 5l (8L )8 6550 a8
S 55l e cnl 5l el eslanal iailed oo o
lod 7S laidh sl slolls ;5 13 el galS IS
5 Gdysr Sldsbe cole (§5515SS e sl o
ol 5 opdle [¥Y] calad 5 & yp0 LT ool )53l
Sz 9 Sexdge wind o> AVl g dlljy, CS > Az L
3 Wy psb & oyt o 4 S ol Gl
g0 ) S i pogee 26 Ll 5l S (oo
s iy gl ol 00l y98 00,5 (o0 g0 el 1
Godys b, 5l eslatul 14 ogis cdl s oS
Al yo 5 b, Gledly Gl cuz 6,0, (lsrea
Sbsy 095 oo e SSlggigd pitae S5 plend],
DL g WS eo el ) 0nlyeB S e (G0l 95
by oedyer Jo i ceanll (Juls 5T 095
53 5 S 95 oo 4 0500 ool (Sl Sl
S [F] o)lo 0 &S o Glog p dgee il
S ie g Sl s 93 4 1) andyss (65 6 sleex
Sby I S Slapians ;0 &5 WS (oo oS

NG WIS oW PR VLSS

) S 5 ol Sy 5558 sl allie cl o
dlie 5005, L 1) Ll pleaily 5 00,8 (g5l s
oolaiwl oy97098 Sbo, 3l aul e Sbo; sl mlosges

[f]plos s

S y9 GLoy Juw gilwedly g (21yb Y

Jo e by B L0 b sundyss o,
Jrn piimed g ladhie sesmd maghl (o e
Pl 2l Joe otpo> slaland g alyy, (25>
9 glas)l jemme 90 j0 1) Gand e o Cundge g uad o
by paen (Sob sled VS ae0 o pn Cons

a3 o oltd 1) el (g3lwosly

a3l g yiws BBWWW.OPSLIE colu jo a5 cul jLael glls )90 5 allio oy


http://www.opsi.ir/
http://www.opsi.ir/
http://opsi.ir/article-1-1624-fa.html

[ Downloaded from opsi.ir on 2025-11-04 ]

VWAF e VoY

u
e
g ma

San
$

fon

e 1 1 3 4 5 ¢ 1 8 s w0 1 2 3 & 5 & 1 8 3 1
Time (secs) Time (secs)

Time (vecs) Time (secs)

IP5e Ta sl g P S
SHwdnls gl -0

F9 SLpiars Giluand 5l Jol> mls (idu cnl 5o
&g Ol 5 (B3l g oad il S e 5 ol Sl
2 Gl Cuslond dulie K0S L il I Jol>
sig) e s Ol S @bl Cusdee el
D oS coslons sl 148 3TYF 5 1 TAF VY
Ol 2 S (oo plo 1) (Gl 59, sl Jol> @l 7
Ol g 0ad 23,0 (g (gard 5 slagi p g oSS
2 Selodd e 359, Aisee Slele co sl
Slsiy ol Lgie Gl 59, 58 @l ol b
Sy 5555 s ;3 45 ol VAYIY WIM? s )55
5 EVAIS WIM? gadsyos iy sads cdl,s ol ol
$lp sl ol A WIM? L bawg sodgs ol
OlgF Hlae 0925 DL, 4 e S5 5598 e
Olgs g el ply (gauds o5 slogip oley b ool b o

sl VOF WIM? oo )55

1200

== Received Pawer
—Salar Power density
1000 enerated Power

Power(wim?)
H 2 2

8

0 et s -
500 6:00 7:00 £:00 9:00 10:00 14:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Time{hour)

Jo gadsi Gle g (sBL 0 (lg g o3 lagi 5 0 S
AFLEIYE 2l 50 oles b sl ot

Olnl Sig398 (559l g (wdige il S (e 9 Sgigh g Sl il A8 o o 9 S

S0 5L 9 S puSy9i g0 (g5l s —F

S 8bee el p3¥ (a0l 55 Sl il sl 4
0 A, e (Sl jgige 0ed (gilednd baygige
Ol H5ge i)l g Ceoms 970 93 52 )0 (2L e
A5PAT20G/45ZYT75-2430 anieica b oSl culs

[7] <

Ol 1y Hgige (gilwaned o oolaiul 5y50 Jow ¥ IS
S 3y50 S gliaS ot plowl Sllme 3ub s
A5 e Vo NP Jolae s yo5 iy ool <5 1o (s,
SIYNFM jlace oo oo )18 (w08 (295 50 1, o]
O VAN 5 ot Jsbo o35 Jobae oS ol

o V5 KM/ ey b g0l 69,5 b ablie sl

ge 0,Slae ¥ S5 o snd &l Jow 5l eolizal L
5 3By i ol e slayelly 5 ogdige (giluad
ST S g e Sad Cesw ogige Ol
ol Jol> s ¥ U5l o5 09 oo gl peinl (o505
VIV 5y Jlesl Lo 5L (g s9590 Jol alaxd ;o amo o
Silwdard Gloj 5l paeiy 4l )0 G 098 o0 (551l
2 S se S8 eSS e o VNTm glis
55 5L 0590 by (el jolate 4 (glail ol ) gl adad
ity 45 VS L 5 b3S 5| 350 S o bl 4305
795 sy Oloy (nl )0 sy 0 Yo *RPM L (90,
ONY - oaials Cors Jo 4) ol $VRPM oS, .5
Oz (L 5l G 29,5 o0 alimdle a5 4sSilan
2P S 5 5350 SLs A0 Wb oo SRl H5ige

b 2ol oSS

HesbE] o
el
l o=

_"¢

o [ Goar Box

Mo lm
‘ (‘/\ Rchmmll

] Sans]
Mation

Mechanical \ Sensor!
V
e .
Clecirical Reference
Motor Spou n

S50 0,Slas (gilw il jo oolaiwl 550 e VS

or Viltage|

2ib g yiws BBWWW.OPSLIE colu jo a8 cul jLael slls b,90 50 alie oyl


http://www.opsi.ir/
http://www.opsi.ir/
http://opsi.ir/article-1-1624-fa.html

[ Downloaded from opsi.ir on 2025-11-04 ]

VWAS Crage Voo Y

Sl BTN ol i & S | plas 2350
ADS °
&=l
[1] S. Fathi and A. Lavasani, "A Review of Renewable and

[2]

[3]

[4]

[5]
(6]

Sustainable Energy Potential," Journal of Clean Energy
Technologies, vol. 5, March 2017.

A. Bahrami, S. Mohammadnejad, and N. J. Abkenar,
“Optimized structure of AlGaAs/GaAs double junction
solar cells,” Journal of Modern Optics, vol. 61, no. 7, pp.
568-575, 2014.

P.P. Nayak, J.P. Dutta, and G.P. Mishra, “Efficient
InGaP/GaAs DJ solar cell with double back surface field
layer,” Eng. Sci. Technol., Int. J., vol. 18, no. 3, pp. 325-
335, 2015.

G. J. Prinsloo, “Automatic positioner and control system for
a motorized parabolic solar reflector,” M.S. thesis,
University of Stellenbosch, South Africa, Dec 2014.
http://www.sunposition.info/sunposition/spc.
http://www.wikipedia.org/wiki/Electric_motor.

Olnl SEgi9d (5,9L8 g (qwiige il IS e § SHgied 9 Sl il AT e lez g G

= Salar Power density|
— Received Power
Generated Powe:

800

Power(wim?)
°
2

0
500 6:00 7:00 B:00 8:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 15:00 20:00
Time{hour)

Jo eods oy g (8L, Gl csand et slagi Gl P S
AFFIVE )b 50 ol ad slp S e

Jeb 4 55 VWA 3TYY 6l 5o, sl Jeols zl
0 o 51 00l U 4 el lbas oyl g0 dslie
S8l Jo bwgi gand o> slagiy Ol ples Lo p&s
St Olimats | plan (2351 ol (0l 45 098 o0
03L 53 ol apwle (gudg lg Jawgie ams o iol3dl
e S e g Call Gl Gl WSy Sl
VI s s Lo 03 g sl KWIM2 §Y 4 Y2 Ly 5
oy sleslatnl b ol by (VUSS) conl sy 0418

Al oo GBI TYEID i 2331 0)55t090

& as

E

< 35

Z 30

T 25

2 20 —

S 15 I

= W

g s — .

[CIN S e
Ol lp S e g Sl Sl Godgi (g langia Y IS

ATAS L

S oS Azxais —F

JeSeis ol Sob an jlo,97095 (a9 Sl o
e 355 S it ol s oy o
51 oolaiwl 0590 ol a8 ol lid ald e IS >
Silwded 55 Hgige 9, Shee Sl 53 (YL 280
5599 g & Slae ool &l)l Jaw wlsl 5 g o
alio [0S0 L g (ilwand Symie 5 Cull S

VR

S5l 9 Sl 595 99 50 Ol D Sln Jolo b
Lo, 098 o0 x> 90 0,5m090 b, 5l eslanul sl lis

9 9g0 <8bys Ju bawg ol e lag p ole ples

2l o yiws BBWWW.OPSLIE colu jo a5 el jlael glls 590 50 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
http://www.sunposition.info/sunposition/spc
http://www.wikipedia.org/wiki/Electric_motor
http://opsi.ir/article-1-1624-fa.html
http://www.tcpdf.org

