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Studying the Feasibility and Efficiency of Bifacial PV Panel for Installation

on Residential Roofs
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Abstract

The installation of photovoltaic (PV) systems has become increasingly widespread. PV
modules can be categorized into monofacial and bifacial types. Currently, bifacial PV modules
are widely used in solar farms, ground-mounted systems, and are increasingly being applied
to residential rooftop installations. In addition to direct solar irradiance, achieving optimal
system performance also requires consideration of reflected radiation.This study presents an
analysis of the performance of bifacial PV modules installed on residential rooftops. The
analysis is conducted using PVsyst version 8.0.21 to evaluate the feasibility of bifacial PV
installation, as well as to assess the suitability of roofing materials, roof surface colors, and
mounting heights in order to maximize the performance of bifacial PV systems.

In this research, the annual energy production is compared under different albedo
conditions, including 0.04, 0.2, 0.3, 0.4, and 0.6. These values represent different roof surface
materials, namely black asphalt roofs, gray concrete tile roofs, white asphalt roofs, unpainted
metal sheet roofs (aluminum color), and white metal sheet or white concrete tile roofs,
respectively. In addition, the mounting height of the PV modules is investigated at three levels:
10 cm, 15 cm, and 20 cm. The system is designed with an installed capacity of 10 kWp, a fixed

tilt angle of 15°, and configured as an on-grid system with an azimuth angle of 0°.

Keywords: Bifacial photovoltaic, Albedo, Mounting height
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A15199 1 AnsaRdevasandadlanaziunlglunisiirunen

The solar reflectivity, emissivity, and solar reflective index of different materials.

Details Solar reflectance  Infrared emissivity  Solar reflectance index
Materials

White paint 0.70-0.85 0.80-0.90 84-113

Aluminium 0.20-0.65 0.25-0.65 -25 to 72
Conventional Black 0.04-0.05 0.80-0.90 -Tto0

Cool black 0.20-0.29 0.80-0.90 14-31

Conventional dark colored coatings 0.04-0.20 0.80-0.90 -7 to 19

Cool dark colored coatings 0.25-0.4 0.80-0.90 21-45

0.20-0.30 0.80-0.90 15-18

White asphalt shingle

Black 0.80-0.90 -7 to -1
ark colored conventional asphalt shingles L05-0. 0.80-0.90 -6 to b
Cool colored asphalt shingles 0.08-0.34 0.80-0.90 11-37
Tiles
Terracotta ceramic tile 0.25-0.40 0.85-0.90 23-15
i i 0.60- 0.85-0.90 71-93
White Concrete tile 0.85-0.90 71-93
Grey concrete tile 0.85-0.90 14-25
oo 0.85-0.90 -4 to 45
Cool Dark Colored Concrete tile 0.04-0.60 0.85-0.90 43-72
Membranes
White Membrane 0.65-0.85 0.8-0.90 76-107
Black 0.04-0.05 0.8-0.90 -Tto0
Metal Roof
npaintes 0.20-0.60 0.05-0.35 -48 to 53
Painted white 0.60-0.75 0.8-0.90 69-93
y LA e p 1 0.8-0.90 -6 to 6
Dark cool colored 0.25-0.70 0.8-0.90 21-86
Build up Roof
With asphalt 0.04 0.85-0.90 -4 to -1
With dark gravel 0.08-0.20 0.8-0.90 -2 to 19
With white gravel 0.30-0.50 0.8-0.90 27-58
With white coating 0.75-0.80 0.8-0.90 93-113
Modified Bitumen
With mineral surface capsheet 0.10-0.20 0.85-0.95 4 to 21
‘White coating over mineral surface 0.60-0.75 0.85-095 71-94

AN5197 2 MNUAANDATULALALLRASTNEY 91999R15199 1

AUA IR Albedo
wadnlin g 0.4
WWadndun 0.6
aszidadmaunsadim 0.2
nsyvifiavmaunindud 0.6
BNINTADRG 0.04
BNINEAD R 0.3
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5. msAunulUTUNTUPYsyst
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HaR b RLlUTLTY PVsyst 98v1n15USUAIANEY 3 S¥au Aa 10cm, 15cm, 20 cm wagdsuen

9atlaianum 5 A1 tawA 0.04, 0.2, 0.3, 0.4, 0.6 wag M sSeufisunanisuantniinasnyial
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A1519% 5 wé’emﬁﬁﬁﬁhazﬁauuaaﬁﬁﬁmmge 10 cm.

o, ANAIA
TR witadnlinid  nsudosmeunindimn  enwzmesde

W&uTinEale (kWh/year) 14,425 14,074 13,801
N RARY (KWh/kWp/year) 1,857 1,422 1,394
nINEIUUTEANTAIN (PR%) 84.56 82.78 81.39

WASIUAUIAIRNG (KWh/ m?) 127 67 21

ANEAIUTIFAUNA NS (%) 7.8 4.2 13
WAIITUAUREIRS (KWh/ m?) 1,622 1,619 1,617
NANIUTIUVDIULAS (KWh) 16,939 16,498 16,154

N5gauLdENQUUNI (%) -9.8 -9.8 9.8
NN3Ea A TINYRITTUU (%) -15.44 -17.22 -18.61

A15197 6 ué’qmﬁﬁﬁmazﬁauuaeﬁﬁﬁmmga 15 cm.

. ylanaean
WI5LND3 — - — —
LNW@‘UWI&W]’]?! NZLUBDIABDUNIFFLNN AN ARG
W& suAndnld (kWh/year) 14,516 14,124 13,810
NAIUABAAIAARAY (KWh/KWp/year) 1,466 1,427 1,395
9n51d@UUTEANSAIN (PR%) 85.10 83.08 81.45
NAINUAUNAIHG (KWh/ m?) 144 77 23
AnaIuS @A UNAILET (%) 8.8 4.8 1.4

WANUAUATN NS (KWh/ m?) 1,622 1,619 1,617
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NANUTINYDIKS (KWh) 17,055 16,565 16,166
NsgeydeaNQUNl (%) 9.8 9.8 9.8
N5gauLdeTINVRIsTU (%) -14.90 -16.92 -18.55

M19199 7 naANNEAESIDULAIRIAIINEe 20 cm.

. wllanaan
W1SUNDS .
witatnldnd  nszlesmeunindng  w19uzReeden

Wé’ﬂmuﬁwémﬁ (kWh/year) 14,617 14,175 13,820
NEuseERang (kWh/kWp/year) 1,476 1,432 1,396
9 31dIUUsZANTN N (PR%) 85.69 83.37 81.51

WASIUA ARG (KWh/ m?) 162 86 25

ANEAIUTIFAUNAILNS (%) 10.0 5.3 1.5
WARNUAUNTING (KWh/ m?) 1,622 1,619 1,617
NAITUTINVDINS (KWh) 17,182 16,625 16,178

N5gauLdENQUUNI (%) -9.8 -9.8 9.8
N5gayLduTINVRITTU (%) -14.31 -16.63 -18.49

A15197 8 wé’qmﬁﬁﬁﬂ'ﬂazﬁauumgqﬁmmga 10 cm.

. wlanaea
W15 ELnDS —— - — —
WYIRTNEUNT ez NELUBIADUNIREUTD YNUTADYEUT?
W&auTinEald (kWh/year) 14,758 14,251
R AN TR RTIr (kWh/kWp/year) 1,491 1,440
onTdUUTZANSAN (PR%) 86.23 83.69
WAIUATUNAINS (KWh/ m?) 183 97
AnEIUS @A UNAILNG (%) 11.3 6.0
WANUAUATNNS (KWh/ m?) 1,625 1,621
WAIUTINYDAUNG (KWh) 17,359 16,721
N3gauLdENQUUNI (%) -9.8 -9.8

NN3EaUALTINVBITTUU (%) -13.77 -16.31
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A15197 9 wé’amﬁﬁﬁﬁhazﬁauuaqgaﬁmwga 15 cm.

a g RV ISREER
WI935 — — — —
WYandY ey nIzllosnpunInaun? YNULADLFUT?
W& sundald (kWh/year) 14,907 14,325
AR AN AR RToIN R (kWh/kWp/year) 1,506 1,447
gnT1E@UYTEEANTA N (PR%) 87.11 84.12
WASIIUATUIAIRNG (KWh/ m?) 211 111
ANEIUTEAUNA NS (%) 13.0 6.8
NAITUAUATLES (KWh/ m?) 1,625 1,621
WANUTINVDIAS (KWh) 17,548 16,814
NsgeydeNgUnil (%) -9.7 -9.8
N5gaYAETINVBITTUY (%) -12.89 -15.88
A5197 10 ndepiidAaziaunsegefinnuge 20 cm.
a g YUANAIA
W15 LND S — - — —
WYatindv ey nTzilosnsunIngun? YNULADUEU?
W& uRAnls (KWh/year) 15,058 14,391
R A AT (kWh/kWp/year) 1,521 1,454
gnT1a@UUTZANTA N (PR%) 87.99 84.51
WASIUAUIAIRNG (KWh/ m?) 238 123
ANEAIUTIFAUNA NS (%) 14.6 7.6
NAITUAUATLES (KWh/ m?) 1,626 1,621
WANIUTILUDAULND (KWh) 17,740 16,897
N5gauLaENQUUNI (%) 9.7 9.8
-12.01 -15.49

N5gYLALTINVBITTUY (%)
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