Performance Evaluation of Electrochromic Smart Window through Analysis Heating and
Cooling Energy Consumption of Building
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Reduction of the building energy consumption is required in worldwide. Heating and cooling energy is occupied about 50% of
the building energy consumption. Especially, windows are the important element taking a large part of energy consumption in
the building. In this study, a performance evaluation of an electrochromic smart window and three types of Low-e window
were analyzed by measuring heating and cooling energy using a computer simulation. As a result, heating and cooling energy
consumption was reduced when the electrochromic smart window was applied compared to three types of Low-e window. In
conclusion, the applicability of the electrochromic smart window in buildings was confirmed.
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Location Seoul, South Korea Month Time
Weather Seoul, South Korea March - May 11:00 ~ 15:00
Area & Other . Year 2018 ; June - September 08:00 : 18:00
Data Building Area 10,764 ft October 11:00 ~ 15:00
Number of Floors 5F
e M o o ABASIH A <E 459 o] W7wAo] A5
Roof Surface ) A5 Wiisl) 20.39kWh/mZyri ey JE B
o (Rovalue) 3785 hit/Btu @9l L2t 2384kWh/miyr® UERTH mak L2064
Esj;:;ge Above grade wall 25,66 ht/Btu el =29S %"E]??_]'{ L-17 L-3% 77+ 2353kWh/m’yr
(R-value) a3 23.18kWh/miyrE e

Constructions
G d fl .
round Hoot 98.39 hft”/Btu

(R-value) E 4. Al2olM Z3} (22 © KWh/mPyr)
Heating/Cooling DX Coils(Heat ] o
system type pump)/DX_Coils Type Heating Energy | Cooling Energy Total
Heating/Cooling EC + EB 771 12.68 20.38
Systerm Setpoint 6RO /T L1 847 15.06 2353
Heating/Cooling ) ) L-2 8.31 15.53 23.84
Setback G00F / 204°F L-3 853 14.64 23.18
Office-10.2W/m*
Lighting Core-2W/m” 4.2 =
Robby-5W/m”
Occupied Load Peonl 00102y /r/n 5
e T e 2 AFME A7aAfe st A88 35 Aed
t o
Commten 39W/m’ B457) kel molfesh A/ AAFE BE AL A
January ~ February AEe W dux] AHEEFS Algdelds &8st
1 1 LB A5 Ayl= KeX i3
Schedule Heating Period November - December ° x?] Euq N‘J—O"v st M;j’-; -1 ej’/}h‘_ﬁ]' = :ﬂ]—z Zg‘ﬂ'.o 1 §
Cooling Period March - October 71 A ] 0% EC+EB= 71 E}HZ L-2d]
Wyl x] ®Belrl 4 2.85kWh/meyr(-7.3%),
. . - - 0.6kWh/m’yr(-18.4%) = N A &
52 3= ZEd 4s % WojuARel B8 27E G oogeluA REE 346kWh/myr(-145%)
E d7ele freizge] me 22 A % AF g Zasgnh. SHGCS SCo ®e AdE 73
Yzl 45 98 571 739 FeE dAska, 3W Low-e EC+EBY WubRalrt zhasteE @A o 2Ho| 3
" FeEl7h 48€ L28 7o Asol Hlal - E4H Atk oF7FAIZFO] Lol AL Al 9lo]A]
%% DOECIA AlEdh= Window gholEeie]2 &-g3lo] EC+EB7} frefst7] Wio= Atz gt
AL e AEston ofd mE A fE =Y e L-1e  L-2tj¥] WS 15.06kWh/m’yr(-3.0%)
<GE 2> Rk A7|wAEsE WA fie] wek BEC, EBR Fasta 9WE 8ATKWh/m'yr(1.9%) F7tsl &
Tkt Wkuk R sl = 23.53kWh/m?yr(-1.3%) Aot on,
L-39 ZA% L-2d8] 338 1464kWh/m’yr(-5.7%)
T2 25 SuY MS Aasta dRshs 853kWh/m’yr(26%) 7t &
Wiy 5l = 2 _9 Qo0 A Nes]
- Cloving UFaer| T T o‘;‘r o;oo}L 23.18;Whﬂ/qn:uyor( 2.8%) de O]'H/\}\E}-. .
c 25
yp (No. Thickness) (W/m’K) = ;'*‘E A7) _'Tl’j’]_ﬂ . _"r% il & £T]'
Hecrochrommic Colored 3 Low-efr&7} A&€ 37kA 3o FsEot Wdiat
BC | 127 | 012 |0.14] 010 Azt FwdA o & &£9E Yeht AL 3 & 5
we Ager ot ArwWAFst AR U FEeMe
pp |Flectrochromic (Bleached) 5 127 | 052 l0.60l 0.66 Ag 7hsAdel =55 7IaEg F Ut wEN FF
* Ar 12 + Lowe 6 A71AA e Ag Fsol diste] g %9 =S
L-1| Lowe6+Ar12+Cr5 136 | 058 [0.67 0.74 ez oA g mAHeirt FAd aEE F7FA<
L2 A7 2o Aor Atndd
A7) Cr5+Ar12+Lowe6 | 136 | 061 |0.71|0.74
FoEd
L-3 | Lowe6+Ar 12+Towe6 | 123 | 050 |0.58) 0.71
L #4%, A78A AazoRel 42 A75%, 7444 shet
I <H 3>9F o] ey AB) oA 4w EAY 1 oA B AlE
a1 E 9w Ar|HAsE] e Hso W 2. AEY, A7aA 24 2 s, @ dAEAdTd
- 2 7} A} 2e R} A -2
) 27)%S Ak A o e e e o
3 AHEE 9 49, dUA ALEE BAS B3 $4st 2ol
e A5 ddAds @t e gux st sedsE
3], 200-205 (6pages), 2012.3.



