99-91 yauo 05 o plouds 18 093 1397 IS oo (w30 SBle wIiie alxeo

SR 95 sole doliale ?..
W Sl (weigo = 8
=LI\=
mme.modares.ac.ir J..--:-::/ 1y

o 5 03870 93 (Sl y95 oS JLid by g Sk

RS (8 (s ) ga ol s waan T paaal 5 fan aBIS ) gadjle al o

oy eglo b 2l AL sty Sl g ] WD) gtz -1
o e als el oSl ey Slln g ol -2

e et Sl g RS G s il -3
jafarinaeimi@uk.ac.ir 76169133 2o, Getio o S

FERTS Al wleMbl
g 45l 0ygme 93 o 5 (Soudys oaS Jlid S W Sollgsd claaiio 1 Gadygs (551 cdlyd Rl elte a ¢ gk oul S g i

1396 4204 :csl 0

Hloslisad b iy a4 a8 by o Jld ps g Jld h) 93 4 anS JLis ol 0 Solgemd avis c8 ol adld I b5l 35 . ;
1396 el 152 5%

bt~ B0 S Py by S o @)U Jol Billas jgigegy Sl e I (ol Sl plgisas gle S5 5 555509yl 1397 2019523 ke > &l
3 5 35 58 oz =l o 12 S5 il 3 i 3 gy 415 L 013 sy g S5 5,50m 5o ol b
b B G e 90 bl car ol 2 S Gl s L il a8 e elizal Q—l slod phlpl L L s Shdyg S Jlis
oS Jli3 (6558 4y o i i s s Seilags il (S 9 Seillggid domir (£loS )3 45 s (LPG) stV Sy ks

i 533 38.78 §33.75 5,03 il ol cud7 4y oygme 93 3 (8 = B oyamn ST gt = o 0y ST 90t il by

ol Sl 4y s Slggs donio &gy SN (51 g5 3 shoy 36.25 3 3143 A.82 39y g udygs J B> GG Sl Ay
s 53 b yoh axmio ) lod Lolil 05 Sl ggid amio ()5 slod il Bl & ovie 08 Jld 3l o2l pgasme )3 39 oo
soen slaly 3 1y dudygs Candlyp i) yg0 Sl 35 drogd Jlo S~ Seibggmd slakilab (sl |y o ol gn 028 Ui & jama

S Jld 2o 8 MBI b o gg — Jlad sl 13 9 30 0.6 OS¢ )6 - B0

Design and field evaluation of a novel combined double-axis solar tracker
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ARTICLE INFORMATION ABSTRACT

Original Research Paper To improve solar energy gain by the photovoltaic (PV) modules, a novel double-axis solar tracker was
Received 25 December 2017 developed in the present study. The proposed system worked based on both active and passive methods
Accepted 06 March 2018 of sun tracking using electromotor and gas actuator, respectively. The electromotor oriented the module

Available Online 12 April 2018 : 5 ) o . »
e e e in the east-west direction based on the principle of the chronology of the sun, and in the north-south

direction, the change in the gas pressure, due to the temperature change, activated a pneumatic cylinder

Keywords: £ _ : s pl - 5 < ;

Solar tracker to rotate the module. The evaluation tests were carried out at the different modes of tracking (including
Photovoltaic module east-west, north-south and double axis). The results showed that the available solar energy on the PV
Energy gam module increased by 5.03%, 33.75% and 38.78% using the tracker at the north-south, east-west and

Electricity generation double axis modes, respectively. This, finally, improved electricity generation of the PV module by

4.82%, 31.43% and 36.25%, respectively. Moreover, employing the tracker system led to an increase in
operating temperature of the PV module. Based on the operating temperature of the module with the
tracking system, it was proposed for using in the photovoltaic-thermal collectors. The designed system
could track the sun trajectory with the accuracies of 0.6% and 8% in the east-west and south-north
directions, respectively.
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Fig. 4 A photograph of the PV modules mounted on the solar
tracker and fixed frames during the tests
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Fig. 8 Module surface temperature at the double-axis mode of tracking
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Fig. 9 Module temperature at the north-south single axis mode of

tracking
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Fig. 6 Solar radiation intensity on the PV modules at the different
tracking modes
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Fig. 7 Maximum output power of the photovoltaic module at the
different tracking modes
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Fig. 12 Electricity generated by the PV module at the modes of east-
west, north-south, two-axis and fixed tracking
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Fig. 13 Variations of zenith angle at the double axis and north-south
single axis tracker
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Fig. 10 Module temperature at the east-west single axis mode of
tracking
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Fig. 11 Solar radiation energy on the module at the modes of east
west, north-south, double-axis and fixed modes of tracking
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Table 3 Capital and operating costs of the solar tracker
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single axis tracker
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Table 4 Technical characteristics of an instrument use in the experiment
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