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Electricity Cost Reduction Potential of Semi-Transparent BIPW Windows
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This study conducted a simulation-based analysis to evaluate the energy performance and electricity cost reduction effects of applying
semi-transparent BIPV windows to an elementary school building. The results showed that heating energy decreased by 11.65% and
lighting energy by 3.83%, resulting in a 1.66% reduction in total energy consumption. The system generated 60,575.8 kWh annually,
offsetting the building’s 47,114.8 kWh energy use and producing 13,460.99 kWh of surplus electricity. Applying Net Metering yielded an
estimated annual electricity cost reduction of about 1.44 million KRW. Therefore, semi-transparent BIPV windows are evaluated as an
effective technology contributing to both zero-energy building realization and economic efficiency.
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E 1. tHMHE AA
Item Parameter Value
5,512.5 m?
Total floor area (1,102.5 m? for each floor)
Building Number of floors 5
information Floor to floor 4.6 m
Floor to ceiling 3.6 m
Window wall ratio 27.6 %
Exterior wall 0.15 W/m?K
. Roof 0.24 W/m?K
Construction Ground floor 0.29 W/m?K
(U-value)
Window Low-e 1.54 W/m?K
BIPV 1.50 W/m?K
Conditioned 10 W/m?
Lighting areé -
Uncondition 4 W/m?
ed area
Classroom 0.37m?person
Special
People classroom 0.37m?/person
Teacher’s >
Occupied load office 053 mi/person
Classroom 2 W/m?
Special 2 Wim?
classroom
Office Teacher’s 12 W/m?
equipment office
EPS 10 W/m?
Electrical
room 50 W/m?
Fan coil unit 4 pipes

Heating/
Cooling
system

Fuel

Electricity for grid

cop

Heating 4.0 /
Cooling 4.2

Set-point temperature

Heating 20C /
Cooling 26T

Set-back temperature

Heating 15.5C /
Cooling 29.4C
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Clr6 + Airl2 + Clr6 0.57

PV Glazing24 + Argl3 +

Cle3 0.73

81.4(20.5

3.1 HE oA X| 2|

A& A Lu =S
Y BIPV #3548 A
s %ﬂlﬁﬂ S
YR 28] &2 JHEY BIPV 337} 47,114.8kWhiyrZ 7
(Low-e)ﬂ%‘ﬂ] 1.66% 23t} HEE BIPV F o vhio]

H7} 715 A3 R 11.65% So}, 9738 tddsof uf
A A 2395 BT 9hA ey A= 21.39% S7HC
ol H2 SHGCSF 27 ¥ oz sk gy |
olty, ZHoux= WHEY BIPVAZ V) 7]5Rd HU} 3.83%
ol ¥ w8 T EARER 1] ARG E8o] S
Az BAH

HHEE BIPV 335 48 71EY Low-e 33 48 71E9] oy

2 v S W23t Fo|X|qk WHEY BIPV 59 Ago®
A8 ke -60,575.8kWhiyr= UFERY AR 0 2 128.1%9)
oflulx] APaIE BATh

i e
- on

Lr—TN-
ne =t Moz

B B a2 2 o2

u

S

r_{

B Heating [ ] Cooling [ ] Lighting [_] Power generation|

Semi-Transparent oy

BIPW Window
- 13,460.99 KWhiyr
== | 28.10% Saving
Low-¢
Window S
47.897.34 KWhiyr
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Weighted
Energy . Electricity Average
Season | Consumption C(l){nastgrrzg/tl)o n Rate Electricity
[kWh] | [KRW/kWh] Rate
[KRW/kWh]
Winter 16,018.18 34.0 114.5 38.93
Spring &1 17 98425 38.2 944 36.03
Fall
Summer | 12,112.32 25.8 116.2 29.87
Total 47,114.80 100 107.26

Electricity bill savings (KRW/yr) =
Surplus power x Total Weighted Average Electricity Rate

2 (D)
= 13,460.99 x 107.26
= 1,443,888 KRW/yr (VAT included)
4. d
2 Ao+ R BIPV I3 (HLSCIW)E Z58rw A&
o 283} OMXWEJ% AZ1ew A7 a9E A4S

I A3, ey A] M7 11.65% sk, 2oy A=
3.83% ArE] AL F oA iH|Fo] yFERARTH
1.66% SHA] UERTE T3 G771 60,575.8 kWhe] A8 Agake 2

AE UA LS BT Z93HT 13,460.99 kWhe] ¢Jo] g
o] WAslel o, o] & QT AIA B (Net Metering)oll -8 4
T oF 1447 A9 A7] a7 HFbe] Jhsssith whekA HHETg
BIPV A&+ AZANUAASZE T AL el 7|99
e Z¥HQ V& dike 2 dhdHh

oL
e =]

=
T

am

5

=
L.

CY

LEEENFAS A
EEREELE wam

3 A&
HEFErd

=, 2019.

7} w9) 3-8} 7 4 ol 2heE A,
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