JARS

Journal of Architectural/Planning Research and Studies

LHINIINITDONLULT DI ANBIBIANTENWB NI

[ A & A ~ a A A U a
‘[ﬂilgl"liﬂ‘izimaLaﬂ‘[ﬂitﬂ‘sadmwaL‘wNﬂ‘sza‘nﬁn’}wiuﬂ’}‘ﬂmmﬂﬁiiuﬁ’]m
Design Guidelines for Enhancing Daylight Performance in Office Building

by Using Electrochromic Glass

ANINT NANTAIENA' UAe a"??nﬁ‘ ﬂ§q5’lWi§m2*

Pattarakon Limchutrakul' and Awiroot Srisutapan®

ﬂmz&m’l‘ﬂ(ﬂUﬂiill?l’]ﬂ@l%LLﬂ:ﬂ’ﬁﬁ\‘iLﬁad M%W%ﬂﬂﬂ§8§§§&lﬂ']ﬁ@l§ ‘]J‘Qllﬁ’lﬁ 12121 ‘]Jizmﬂvl,‘ﬂ{]
Faculty of Architecture and Planning, Thammasat University, Pathumthani 12121, Thailand
* Corresponding author e-mail: yok_zon@hotmail.com1, awi_cl@hotmail.com?*
Received 21/1/2020 Revised 12/5/2020  Accepted 26/05/2020

UNAnLa

(2
a o (5

A a & A = a a o a v o o
\1']%’3"3U%N?@]Qﬂi:aﬁﬂl,wﬂﬁﬂjﬂ"]ﬂiﬁﬁ‘ﬂﬁﬂqwsluﬂ'ﬁu'lLLaGﬁiilﬂi’l@]LL@:T‘I']{]Q’]]Wﬂﬂ\?']%vlaw%'ﬁ]']ﬂﬂ'ﬁsl“ﬁﬂizaﬂ
=

a &

audninslasiin Gﬁalﬂum:anﬁmmmﬂ%'uLﬂﬁﬂuﬂawquu - lswasnszan Usuiioudimsdesruuoiuss uaz
AdulIzEns 1 sEsHwaNTonanTsdofiadld lasAnmdinlsdandiwiuitedadan uiniafiy
AdaaIuan 9 N1IIWNNANIIVIAIAT wssidSoufisuiunizandssiandu 9 AfAmIsaINIuTaILE
lnddsefunszandidninslasiin vinnnssnaesuazdsziiunauaisssvmauuuwaialaslslysunsy DIVA for
Rhino uazenuwdswlnilaslsllsunsy eQUEST 3.65 wanmsans wudn nszandianinslasinliualuns
iusssssnmananluanaslndidssiunszansiagu 9 Wefsoula wdvztrodlosiunmaiaussdnlwiv
Foaianldsuusinssainaisaiiia :T'L@‘Tmmﬁlam:ﬁml,ﬂaimmﬂuan'mmju Foazdanalunmsaanistomanyion
hganansang wonandifsraslumsdszndandsnulwiluszuuyuenme szouniussaing uazaansa
Uszndandsowlwinwasaresluiiaazsussnuasiidazsuanldsoua: 25.80 waz 28.86 awseu (Hawsou
Wsiumsldnszanafiuafidon udedelsid madenesiludaasugemaasiduasfiarsfiosanaiugin

1ddre

ardagy
nszandianinslasiin
LEIDIINTG

21AIF NI

DOI: 10.14456/jars.2021.19 P. Limchutrakul and A. Srisutapan | 87



Abstract

The objectives of this research were to study the efficiency of daylight and energy consumption from
electrochromic glass which can adjust to be either tint or transparency as well as the visible light transmission
and solar heat gain coefficient. By studying the variable of window to wall ratio, building orientation and
comparing with other types of glass. DIVA for Rhino was used for simulating and evaluating daylight performance.
eQUEST 3.65 was used for analyzing energy consumption. The results showed that electrochromic glass was
similar to other types of glass in transmitting daylight into the building when the status is transparent. Moreover,
it can prevent glare when the glass turns into fully tinted stated. As a result, it will affect the reduction of heat
transfer into the building as well. Furthermore, it can save electric energy in air conditioning and lighting systems
including building energy consumption, especially in the east and the west by 25.80 and 28.86 percent respectively

when compared with the use of green laminated glass. However, economic issue should be considered.
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Daylighting Evaluation Method)
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- Annual Sunlight Exposure (ASE)
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- Useful Daylight llluminance (UDI)
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WWR 60 WWR 70 WWR 80 WWR 90

31U 3 urasdanduiungendadewuninisiiuiasaz 60 70 80 uaz 90
(Shows the window to wall ratio 60 70 80 and 90 percent)

A131971 1 URAIFI8ENINTEANTIYNANTANEN fa nIzanfifiainnssasnuuaduaslndidsaiu 5 78l (Shows the sample of the study
glass in five types of glass with similar visible light transmittance)

FRANITZIN VLT (%) SHGC (%) | U-value (W/ m*°C)
1. NIzANANLUATIL7 (Green Laminated Glass) 11 12.76 mm. 71 0.52 5.52
2. NIZANAWIRNWANNTBURLE (Green Insulated Glass) Bu1 21.00 mm. 60 0.4 1.62
3. nyzAnAL (Single Green Tinted Float Glass) #1 10.00 mm. 63 0.49 5.63
4. N ANUHSIRENEI o (Single Gray Low-E Glass) ##1 6.00 mm. 61 0.54 3.67

5. N3zan8LanInIlasiin (Electrochromic Glass) %% 25.09 mm.

o auzla (Clear Stated) 60 0.41 1.59
o S0ULYUNINUQ (Fully Tinted Stated) 1 0.09 1.59
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(Shows the time when the glass receives the sunlight from the north)
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(Shows the time when the glass receives the sunlight from the south)
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(Shows the time when the glass receives the sunlight from the east)
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A15190 2 LRAITIBEIINANITINGBINTIEURITITNTGVaINTEanBLan InTlasinanuslaluudasfia (Shows the simulation effect
of natural light usage by the transparent electrochromic glass in each direction)

Orientation WWR sDA ASE uDI : 80%
300/50% 1000,250 300-3,000

North 90

65.90 % 3.80 % 40.48 %
South 90

74.30 % 37.89 %
East 90

61.70 % 3211 %
West 90

64.10 % 0.00 % 46.96 %

®1579N 3 meﬁaathaNamﬁhaaami‘l*’ﬁuaaﬁsmmﬁmmnszﬁmaLﬁnImIﬂsﬁnamumju‘lmwia:ﬁﬂ (Shows the simulation effect
of natural light usage by the tint electrochromic glass in each direction)

Orientation WWR sDA ASE uDI : 80%

300/50% 1000,250 300-3,000

North, South 90
East, West

0 .00 % 0.00 % 0.00 %
| — | (— |
0% 100% <250 > 250 0% 100%
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(Shows the sDASOU/SU% of each type of glass at the window to wall ratio 60, 70, 80 and 90 percent in each direction

throughout the year)
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%SAVING
ELECTRIC CONSUMPTION
&

WWRE0 WWRT0 WWR80 WWR90

—— North 19.74 20.86 22.00 21.72
—fi—South 1995 2210 2332 2399
A—East 23.29 24.91 25.80 25.69
West 19.76 2202 23.09 2383

(a) Electric consumption

% SAVING
ELECTRIC DEMAND
&

WWR§E0 WWRT70 WWR80 WWRS0
—— Nerth 18.43 19.24 19.64 20.09
—fi—South 19.19 21.58 22.88 2356
—a— East 18.53 19.73 20.16 20.52

West 24.46 26.67 27.70 28.86

(b) Electric demand
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‘HadLﬂﬂﬂaW%ﬂN%dﬂU‘iaﬂaw 60 70 80 U8z 90 (Shows energy savings of electrochromic glass cases compared with
green laminated glass cases from the window to wall ratio 60, 70, 80, and 90 percent.)
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