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Analysis of Building Indoor Temperature and Cooling Energy by Applying Electrochromic
Windows
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Abstract

Electrochromic windows (ECWSs) change color when voltage is applied. Color transition affects the solar heat gain coefficient

(SHGC) and visible light transmittance (VLT).

comparing two types of double low-e glazing and ECWs.

In this study, a simulation for performance evaluation was conducted by
When ECWs were applied, cooling load decreased by 7.6%

and 6.8% compared to the two Low-e glazings as well as 10.44% and 9.27% decline of cooling energy respectively. As a result,
potential of ECWs was identified as an effective building fenestration which can save energies consumed for providing

comfortable indoor thermal environment.
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Location & Weather Seoul, TMY2 Weather file
Scale Size / Layers 5,000m’® / 5F
Flr-To-Flr 3.8m
Envel p i Roof surface 0.15 W/m'K
“"eﬁ‘f\/aﬁé’fr 15 ["Above grade wall | 024 W/mK
Ground floor 0.2 W/m'K
. Jan. 01 - Feb. 28
Schedule Heating Nov. 01 - Dec. 31
Cooling Mar. 01 - Oct. 31
Window Area Ratio 50%
Heating & Cooling DX Coils(Heat
Svst system pump) / DX Coils
ystems Heating & Cooling . .
. C /26T
setpoint temperature
Lighting Office-10.2 W/m?
Occupant 0.102 person/m’
Equipment 39 W/m®
22 &% =g M5 2 ECWs M2 AHE
2 AP E Zolfe % ECWs sl e &
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‘Double Low-E (e2=.0.29) Electrochromic
A8t o

& AAstATH
X 2 5 ¥ 4%
U-Value
T Le SHGC| VLT
e e [W/irK]
W1 Low-E 6 + Ar 12.7 +
(Base Model) Clr 6 1.36 058 | 0.74
Low-E 6 + Ar 12.7 +
W2 Low-E 6 1.23 050 | 0.71
ECB Low-E 6 + Ar 127 + 052 | 066
ECW (Bleached) 6
ECW 1.27
ECC Low-E 6 + Ar 12.7 + 012 | 010
ECW (Colored) 6 ' ’

E 3. HEY|ZF ECWs B AFHZE
Period Discoloration Schedule
Mar. 01 - May. 31 11:00715:00
Jun. 01 - Sep. 30 08:00718:00
Oct. 01 - Oct. 31 11:00715:00

W1, W2ell #lsf o 06T 15C =A dE
o] ¢ °F 0.3C70.8C A eyt o] ECWs2
12, VLT7} 0.102.2 W3

A Al SHGC7} 0.

ECB tin] oF 23% 7FAst7] wjol 4t

Period (Month)

Indoor Wi

23.3129.0|34.3]39.4|39.5(40.7|36.8

319

Average
Temperature

W2 123.1288|34.1|39.1|39.3|40.5|36.6

31.7

()

ECW|24.0 (296 | 34.7|38.6 [ 39.0 | 40.2 | 36.1

331

520 kcal/m’h (0.88%) wekoen ECWsE 7|&Ed 3 W2
v Z+z 4510 keal/m’h (7.6%), 3,990 kecal/m’h
(6.8%) A YebEth ol WWEsrr daFE wu
SHGCeF VLTl o3 ¥ &= a7 ¥we ve 2e
olu st ECWs7b 748 Wik yshe] a4 o & 9l

7+ A4 9A
= 3R gAY sE7e] A$ ECWse Hat I oy
A vl 7229l WiRt 021 kWh/m? (10.4%),
W2Rt}h 0.18 kWh/m* (9.05%) Sttt
® 5 &35 ggY 4|2t & He2st (keal/m®h)
Type W1 W2 ECW
Total Cooling Load 59,130 58,610 54,620
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3 4 3 6 7 8 9 10
L-1 0.00 0.26 1.53 2.89 4,27 4.34 1.88 0.46
mL-2 0.00 0.26 1.51 2.85 4.21 4.80 1.84 0.46
HECW 0.00 0.23 1.36 248 3.90 4.56 1.51 0.40
Months
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