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Solar systems with bifacial panels can give Wind impact on flat-roof PV A i
10_20% higher energy yleld SyStemS WindVelocity [m/s]: 0 2 4 6 8 1012

° Higher energy yield can be reached with: * A system should not exceed high P o, e
downward force (20 kg/m?) to maintain = A o
structural integrity of roof construction ¥ i
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1. High ground albedo (e.g. white roof)
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2. Higher distance from ground (ground * High lift forces demands heavier ballast, Wek .
clearance) thus the lift forces are also required to be R v, e v
maintained below 20 kg/m?. ' S
3. More space around modules u W
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PV systems on roof with elev.ated .mountmg convective cooling (HTC), that beneficially /_,,,ﬂ ———
structure, face challenge of high wind loads affects on energy yield. (0.5%"/°C) I ’ —
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Approach (parametric study):

* Fixed building (20x8x5.6m) with 20 modules * Compute wind impact using validated CFD
with East-West ‘hat’ configuration model (validation case'?)
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* Geometry parameters: ° Qutput: Forces and heat transfer

Row spacing (rs) 0.3,0.9m coefficients (HTC)
Roof clearance (rc) 0.3,0.6 m

Hat top- and bottom 0.1, 0.3,0.5m

Windspeed: 10m/s
Direction: Odeg

* Compute energy yield using Bigeye model3

FzN]
spacing (hts/hbs) ° Input: Geometry and HTC values from wind : Fz| JF] s 1 2 3 4 5 6 7 8 9 10
I 1 -13 10 -15 9 -20 16 -21 19 -22 22
Module inclination 15 deg CFD model | ﬁ | 2 -13 10 -15 9 -20 16 -21 19 -22 22
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Parametric results | Chance™” of max(|Fz|) > 20kg/m2
hts Max Forces [N] HTC [W/m2/K] Yield
General trends: Top Bottom (kWh) Best Wind Load Case Worst Wind !.oagl Case
* Increase roof clearance (rc) | rc hbc rs | Lift Weight Side | sur.  sur. (Avg)| using e |2 R - 4
rc hbe s |7 rc hbc rs /..\FLQ
or module hat spacing (hts, [m] [m] [m]| (+Fz) (-Fz) (Fx, Fy)| (max) (max) Avg HTC m]_[m]_[m] R M m]_[m] [} S 4 4
hbe) 0.3|0.1/0.3| 48 | 63 | 18 | 37 | 20 |13.1 | 5513 | i@ .’ TR
if 0.3/0.1/0.9| 45 | 67 19 | 38 21 | 13.7 | 5593 ‘ . M
Increased forces 0.3/0.3|0.3] 49 | 73 | 20 | 37 21 | 14.2 | 5763 oy Wiy
* |ncreased heat transfer
0.3/0.3/0.9| 47 /0 20 37 23 15.8 | 5862 0.9%/year 2.9%/year
* Increased module row 0.3/0.5/0.3| 53 80 22 36 25 | 15.5 | 5930 L 50
Spacing (rs) 0.3/0.5/0.9| 52 76 21 36 25 16.3 6012 g |
. Reduced Fz (lift/weight) 0:6/0.1/0.3] 58 | 71 21 41 23 | 17.4 | 5879 g 0%
forces 0.6/0.1/0.9| 56 /4 21 42 24 18.4 | 6023 >0.5%
0.6/03(03] 58 | 75 | 22 | 41 | 25 |181 | 6110 | 34,
* Increased heattranster  [o6l03(09] 40 | 78 | 22 | 42 | 25 |186| 6228 | § o 100 200 300 400 500 600
e Maximum force are found at |0.6/0.5/0.3| 60 86 24 41 32 | 20.6 | 6306 - max(abs(Fz)) [N]
the wind direction of 22_5deg 06/0.5/0.9| 58 82 23 41 32 23.0 6443 -—=Best Wind Load Case =—Worst Wind Load Case
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