_

Zurich University ‘
of Applied Sciences

zh |
aw

Bifacial PV System Fixed Tilt and Horizontal
Single Axis Tracking

1Djaber Berrian, Yjoris Libal, 2Markus Klenk, “Hartmut Nussbaumer, tAndreas Halm, *Radovan Kopecek

IInternational Solar Energy Research Center (ISC), Rudolf-Diesel-Str. 15, 78467 Konstanz, Germany
2ZHAW, Technikumstrasse 9, 8401 Winterthur, Switzerland
Phone: +49 (0) 7531/ 36 183 - 342, Fax: +49-7531-3618311, Email: djaber.berrian@isc-Konstanz.de

motivations MoBiDiG: Bifacial Fixed Tilt Validation

System cost (USD/Wp) vs Module Type Measured BIFOROT and simulated MoBiDiG accumulated energy yield during one sunny day for
1191 module tilt angles from 0 to 90°(for module “M2”)
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Right, a bifacial PV system can be 1.44
more  expensive  than its

monofacial counterpart in terms
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A of $/Wp... BUT the end user is
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LCOE (ct/kWh) vs Module Type
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5450 1 ; systems is lower than for 1. Quite good match between measured and modeled results over all tilt angles.
§ monofacial PV systems. 2. Overall relative underestimation seen for all tilt angles.
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, , MoBiDiG: Comparison of Different PV Systems
The main assumptions-june 2018
Location: MENA region
Parameter mono-PERC | BiSoN | HSAT BiSoN . .
module cost (USD/Wp) 0.312 0.338 0.338 Overall comparison of different PV systems installed on the site under exploration. The bar chart
Total BOS cost (USD/Wp) 0.681 00684 0.783 represents the yearly energy yield of different PV systems after the optimization. The line plot reveals
G(I)-I;‘( Cots, .p v (USA)) 2‘240 2’240 2‘240 the yield gain for each bifacial PV system considering the monofacial fixed tilt as a reference.
e.g certain areas in Arizona
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S themel - dule temperature 7 - " Albedo 38%, GCR 25%, Height 2.0 m, BF = 90%
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:7~ | I » Coupling bifacial modules with HSAT pushes further the power output to more than 2832 kWh/kWp &5
- . : which is equivalent to 36% yield gain that is the highest record among the examined PV systems. -
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= Module 3 (M3) : Rear covered for the front measurement of Isc. z -
. Module 2 (M2) : IV curve measurement (Isc, Bifacial module). aw - F?))(/esct:le'lr'?lt South 20 Tvear VY 76 57 10 | 614
- Module 1 (M1) : Front covered for the back measurement of Isc. - Ameurica y ’ '
’.::Ei' T — - —— i ‘_"'\ o » Fixed Ti lt Eu rope 78 One Weel( S.ite 79 40 0.30 14
= = (roof) measurement

- = HSAT MENA 35 1-year TMY 85 36 2.1 | 8.1°
— HSAT South 28 | 9 months Site 75 42 | 1.5 | 7.5

A A\ D NeF a5 | America measurement
’; V2 R NV < / | HSAT Europe 30 1-year TMY 90 30 2.0 | 10" =~
\ DT | 9 W S survellance camers 78 k HSAT MENA 35 1-year TMY 75 36 | 1.56 | 5.1° |
o | ' HSAT South 27 4-months T™MY 85 33 2.0 | 9.2°
" America -
GCR : ground coverage ratio.
Biforot test rig in permanent rotation, 12 tilt angles from 0°to 90°every 1 minute * Compared to monofacial HSAT. -

g Conclusions 3

« A simulation tool (MoBiDiG) for energy yield prediction of bifacial modules (fixed tilt or tracking ) has developed and validated to the outdoor field data for and at tilt angles. .

« The bifacial PV array (BIFOROT) has been modeled and compared to the measured data for different tilt angles, a good match has been found.

« Pairing bifacial solar panels with solar tracker leads to unbeatable power generation, especially when considering bifacial solar cells with a very high bifaciality. ,
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