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Estimation of PV System Performance in Urban ZEB-Certified
Buildings Considering Shadows from Surrounding Structures
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Abstract

This study examined the power generation of a photovoltaic system installed on a ZEB-certified urban building,

accounting for shading effects from surrounding buildings. The results showed that, under the existing surrounding

building conditions, the power generation of panels with a tilt angle of 30° was reduced by approximately 82%

compared with that in the case without surrounding buildings. It is necessary to consider and implement a more realistic

method for estimating photovoltaic power generation within the ZEB certification program.
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Table 1 Outline of Building and PV-system

Osaka City,|Average temperature
Adress 17.1
Osaka Prefecture| [°C] (1991~2020)
Numb f Resident
Site Arealn] 287.23| | MPer O Residen 4
Workers
Construition 148 Extt?rior wall area 550
Area [ni] [ni]
Total FI
otar Hoor 287.84|Floor area ratio [%] 100
Area [ni]
. Electric power
Structure Steel Structure|Power received
company
Floor 2 floors|PV Area[ni] 75.1
Building Uses Office etc|PV Capacity [kW] 13.8
Completion 2019,9,1|PV Direction & Angle South - 30°

Fig 1 Subject building and surroundings
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Fig 2 Simulation Model (Top: Building, Bottom: Calculation)
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Fig 3 Measured and Simulated Solar Power Generation

4.2 ELIZEYHINENGEEDOREE
(X 4 \ZJDEB IR BB B8R ER Y 30 FE
(sim(30° ))& K F(sim(0° YIS L OV4.1 Hid /SR UEEHE 30

Vol52. No.5

_7’7_

FE(O-sim(30° )P AFEEFEREZ /RT. T 2T, BNE
WA SRR IS DD 6§, SRV O EFE IR
SLEMORE FAHEBETH D 74 iz AV, SRV R
4 30 FEEKRFOFEMBEEITZNZI 16687kWh &
15022kWh T, 5 H N K CEIZFL 1844 kWh & 1886kWh,
12 A 238/ T 1026kWh & 694kWh Th-o7=. ZDZ &
B, 7R UERHA 30 EEITAKEIS wA~$W%$EiﬁIN6
<, BZF (6 A~9 AnA#) HEEIZIZFIFRLT, £
%(UH~GH®A%)&@W%i%ﬂ%ﬂ%xﬂk%
13%%<L 0D Z L0y noTz. Eiz, BUROELEM NS
DA ADER NI WG AT T, 2SR VBRMAE FE 30
JEDFTBEITH 82% D7 72D T &R yinoiz.
it,Axwﬁﬂ%mrm%ﬁEi4H@BMkmv
AS 5 AIZh TN, 6 A28 321 kWh SR T L, 8
TN TEERLITHEM L 1709 kWh/H & 72 o 7214, 12 A
T THWMME T L 1026 kWHhA Lo 72. 1 AIZIEHEY
BINL 1150 kWh/H & 720, 3 AI213K) 383 kWh & 281
HEANL 1502kWh/H L7po72. F£72, SRR KEDORE
i34 H D 1492 kWh/H 225 5 A2 THIN, 6 A1k
270kWh X F L, 8 FIZ/hiT TRELMIZHEM L 1668 kWh/
A E7pot=t%, 12 A2 TRIITIK T L 694 kWh/A &
7eodz. 1 BIZIEE ML 798kWh/A £ 720, 3 AliZiX
9 394kWh & 2JITHN L 1264kWh/ A & 72572, 2D
EMD, SSRVEEME 30 OSBRI, 5 H
~THD3IDAIE2~6%D 7L<, o9 MHIE2~48%%
IRBZ Ny hotz

2000

| zzzsim(30°) ==sim(0°) - - O-sim(30°) |

1600

1200

7
.

3
1=}
=1

.
é
4
7
.
Z
7

4 5 6 7 8 9 10 11 1

Solar power generation[kWh]

'S
1=
=1

Fig 4 Power Generation in the Absence of Surrounding

Buildings
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Same height
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Fig 5 Adjacent building distances and heights

(Other-direction adjacent buildings are omitted)
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Fig 6 Power Generation Based on Adjacent Building
Distance and Height (Top: Panel Angle 30°, Bottom:

Horizontal)
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