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Flow Simulation around a Building with Solar Panels
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For safely solar panel installation, it is significant to evaluate various loads, such as snow or wind. The estimation of
the wind load of aerodynamic force is generally conducted by wind tunnel experiments to satisfy the safety standards
based on the Building Standards Act or Japan Industrial Standard. However, it is not well known how these standards
can predict real aerodynamic force for real installed solar panels. Therefore, this study is devoted to investigate the
aerodynamic force for the panels on house roofs by using numerical simulation of commercial software. Three kind of
hip roofs which are popular roofs in Japan are simulated in this study. The detailed phenomenon is investigated by

surface pressure distribution obtained by the simulation.
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Table 1 Parameters for mesh and computation

Roof Wind Inflow | Minimum Prismatic Total Total
angle angle vel. grid size layer Nodes Elements
(m/s) (mm)
10° 30° 108 0.12 15 5,629,040 13,088,895
20° 45° 108 012 15 5,991,521 13,812,359
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Fig. 1 Computational domain around a present house model
(top: close view, middle: far view, bottom: wind angle)
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Fig.2 Cpdistributions on roofs (Roof Angle 10°, 20°)
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Fig. 3 House model with solar panel models
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Table 2 Parameter for mesh and computation

Roof | Wind | Inflow | Minimum | Prismatic Total Total

angle | angle vel. grid size layer Nodes Elements
(mfs) (mm)

167° | 45° 108 012 15 5629040 | 13,083,895

265° | 45° 108 012 15 5991521 | 13812359

350° | 45° 108 0.12 15 5587,609 | 13013848
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Fig.5 Mesh distribution around model
(16.7deg, 26.5deg, 35.0deg)
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Fig. 6 Prismatic layers around panel and roof

4. 2 FERER

FBARARL 3, 55F, 7~F (16.7°, 265°, 350°) DEROFHAE
BELITD Fig. 7 \2R3. S5F20 Fig. 2 DOERARARL 10D T KX
LT D &, SO S R DI, FHORARAE
3 5t& 5 TOBRTIHRLEDER A 30U TR Y, /I
R MRERA R OIS, £, FEROBREDD & BRI 3 ~F
& 5 ST E IR FREOE A Z R LT, LosL, EIR
ER TR ARV E S D .28 A TUND DI TR AR 3 ~TORRD
FFAERTHD. 7 ~TOBIIMhOBARAEL & 38 v SR VD SRRE
SHUTWD BRI 358 M 3564 L TuZeLs,

EE o o VYA Vi) I} oY%~ WAL =4, g ¥ el BRI 7]
Fig.8 DX 512/ SR/ UHT T 2R 7 LT, S Ug0inh &
BIELUTHIEITS . 7285, BARAELZYE L TH SRl
IZED B 3 /3 — U A CRIBROB IR E LTZ. BARAES
T ETENENOD SR D 8 D OB R bl U7
77 7% Fig.912, HUMREE R L= D% Fig. 10 (TR"d. =
DR LGRS EER R, —HimdEn bR
FEEBNE, SRV LRI R AT T 1.5%10%m?)
ZEUERIRG & LTGRO TV, Fig. 9 76 RARD 3 ~TORNZIE
2RIV D EIZEADEINI I TET TWDLOMmMRLNDS. =
FUTEARARL 3 ~1e & DRV MEURHE OB I3 DS BARTEE C
K& < FEEES, HIBRIREIIN > T TV E, SpL e R
ARE DB LATe Z & TELTZ LD EBbis. F2HHZ 6
T RV TR SN DITE OFT SRS C
T2 ENFRNZEEZ BND. ZD 3 STORROP TR LN
KEVDITL & 7 ORIV THLDREDBSDHILSE, 6, 7D
MCHHOZ A REWESNRI-EE Bbh, = OBBUCITRRIE
TEECORTER HRFIEE L 7= ISz L 28N E 2 bhd. L
U723 O BARTERRIZIIN Y 2, 3 B D S L CII RO R b £
biILdHOD Fig. 9 TITADEINET TND Z LR TE,
TR UTe Dy, ETBHER b O/R0OMNE H Dy, IBIC
D/ RIUAE U D571 & ORFEPEL OV CIIBIEFA A DT
W5,

Copyright © 2015 by JSFM



£ 20 EMEERANEL VRSO L

A07-3
0.1
0.05
0
-0.05 ——16.7°
0.1 ——26.5°
—e—35.0°
-0.15
-0.2
-0.25
1 2 3 4 5 6 7 8 9
Fig.9 Lift coefficient for panels
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Fig. 10 Drag coefficients for panels
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Fig. 11 Velocity Map (16.7°, 26.5°, 35.0°)

£ 20 EMEERANEL VRSO L
A07-3

Fig. 12 Cp isosurface (Roof angle 16.7°)
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