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ABSTRACT

KEYWORD

Purpose: This study aims to analyze the eco-friendly elements of the building skin in a hot and humid regionand =~ 2 QEV‘ 71%

to propose feasible eco-friendly planning elements (in Korea). Method: Categorizing external environmental
factors that can affect interior space. Identifying the elements of eco-friendly architectural planning from building
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life cycle perspective. Visiting for field observation about 5 public libraries certificated by Taiwanese Green

Building Certification System (EEWH). Characterization planning features by external environmental factors of

hot and humid region’s green buildings. Result: Above all, it is extremely important to actively utilize and develope Building Skin

passive air conditioning design skill that can replace mechanical facility-oriented air conditioning systems in

EEWH

modern architecture. Because controlling daytime solar radiation and outside air access at the building skins are
directly related to indoor temperature and eventually determines air conditioning system operation. Additionally,

when the building can be the part of site and eco-system, it can create a greater synergistic effect by harmonizing
with passive air conditioning systems. The vitality of soil and plants ultimately enhances air conditioning by
improving air quality and circulation. Lastly, it was empirically confirmed that finding contribution at every stage of
building life cycle can be a practicable means of defining the environmental impact of buildings.

Hot and Humid Climate

Eco Environmental planing

ACCEPTANCE INFO

(© 2023. KIEAE all rights reserved.

Received Jan. 17, 2023
Final revision received Mar. 25, 2023
Accepted Mar. 30, 2023

1. ME &5 FAste] ¢eluete] Mtste 71 ¥ 7ol fefela, A5E
A% 9 2eHo]del 280l 7hedt A3 AL eaE Aljtete
L1 g79 w7 3o =4 AL Ao gt
A} ol F 2 A28t Bl Y gloH, g2l L2, 7o) W @ el
2He A 1061 (1912~2017) B9 9182 199 FojAT AL T =
189 @olAth 2 3049 7]& 20A1]7] %(1912~1941)Hch 2 AT 120575 Ao 1559 uoA e 75
1.4°C A%, 572 124m Z7kok= 2133 @442 Uepdch 1], she Ag 8 4E wefst] flo] A A58t 9T v &
SABA = 7], A, sSF, S5 7] st 27 A=yt 84, AR ojm 9 25799 4% ofu] oA o] 1y
Ex] Hol = 1 9517 Abjaf 9lo}2] 1 % A% HEe A A AR 84, 205715 299 A7 1F 71=(EEWH) O] ish
A 2% o] 2] AFETFO) 36%9} o] Attt A v Z 0] 399 R e T ST ol 1S B ASE 9 WiF T3kl
3 7bg =8 ouA] Hl&-S 22| (179 7|25k 9lol[3], AZE TS E 7 %le IR @ a4s BERct, AleAd-Ad 2
ol 4 2] o] =] AbgeFa} o] Abaleta wF Oa;)m Zd 5o AZa S AE B fr A ] BAZRA] Eebote Y] Be A8 A
40| Jfutal Hg.o AAG I o]t M o2 thFst 7] 527 9] ?74 A5AY 848 AlEstetal o] & Fel eths7]$ A A
A% SA a0 1054 A7 HLe A7 oju]7} glon, 2 9o AR e AT S et e Al
E3], 2R ATL nje) NS 95 2| A3} AR E o] Z40]7] 05715 A9 A g Tz digte] dii A9 95 7
TR 254 7152 watele AL W M= =35t = EEWH Q155 2 oA 7 3= o] tisl] 29 2 &
T8 2= 9t} o]of B AL yorhLet ool tjuto] 2%} = T ARIZAE AASHEH. i e 2 AS5E ofy] A
74 JFEEWH) S 853 332/ uofi 83 A<la BHE BAES yjuto 2 g EATe oo 4w Agas
< A4ster

pISSN 2288-968X, eISSN 2288-9698
https://doi.org/10.12813/kieae.2023.23.2.005

(©2023. Korea Institute of Ecological Architecture and Environment all rights reserved. 5


https://crossmark.crossref.org/dialog/?doi=10.12813/kieae.2023.23.2.005&domain=https://kieae.kr/&uri_scheme=http:&cm_version=v1.5

D 3873 715 1% A5E9 A Y

A5E 9], 12, AE A AH o8 A, A5 95 = AL
MHoE Y FHE e AEY 9F BES d8E g2
(4], A& o F7-& A A Fitolth 9u] AAl= A= oy
2] AHE 9 WOl ARt gake mFTHS]. 15 <ju o e %1st
A 7)5& BEHotA WA A5ggtel 9 vA= LA E
mpotstot. B (2018)[6], outsat ALEH](2015)[7], tHehA
Z3}9](2009)[8], A44:(2005)[9]& 52 o7 & 9 37|, 47
Y 72 @ 845 BRI 92 3o 2k, ¥ 3t
97l F71= AUlel 371 dell, Agle A Tkl S

o2 8 AE oJulgith
+ AEAE a4 dis o]5E(2007)[10]12 LA
} A, 2ok, Rhabg, @3] W], 7] 20 P sto]
of By AAg), FE
S5 A, vhE T BEste] 3
& ARE AA AT A (2019)[11]2 2e 24st= Aga
AR ARG, FAEE ofERR, AolE, HiEg a4 R AAFE,
3, ollv7] a4 s 9, 4, figld, olFolu, s ¥ 8
A8 AR} REAN R, AHH Q4R w5} 5512 8-S
xﬂo}o}oﬂu} 423]1(2019)[12]+= E9] Tl 29, otEFg, &
, AE3) dolvAgo R SefA A, WO P 75 or A
zoh otE R, HlgtA, £/, WY, AE, BT, A4S 71502 A4
A, Aul, Be| = &elo], o8 S~k Higte] 8] 750’ ofE
2, 5, 2H, W8 25, T 7508 A 8-FAE Agtol
k. 017193 (2016)[13]-2 A B ] 2hel TRl ofA] 33 EA T A
ol g asr Ay 9 A g3t e LR T8 9 2, FA
gh $A =5t gdH g4 R ofERRI FY 9 HEE Ajtotglrt

)

o rs.l

2) TethE7)F A0 ASAAZ A% 9]

LThE7] 5 B9 AR A o] A 3 097 A
Zol 7V 25 7120, o] Ao . A ouix]
aH] S4E o 227} BT B A 7] F8 a9 48 )
&, A AA W% THOR ARt B A2 5 B
= 9 2 0] 22 Ll 2% A2 28] oF 80 ~ 90% & AHA]3}
Lo, 32 W 290 A8 £ulE AF 910 §FL BL AL 9
w0 457 B U 2 g o] £HF Rk 84 27 v
o olm) AL $44 H1 gk EG Lerhsr|Fe] AEBLS
£¥ol W Hi AZPA 3} 2344 E40] A ekt glrt. o] o]
ol 4 AHAg] o AL BE AR 7] z0]m o2 $13] Hule] 4
ol 14718 Hhe fAske, b3 A 9lxet 48 YSstol=g
ARG, A g4 o)) A5 E, G, 24 5o 4

A
*
=
I
o,
oo
rot olrt
o3l
Mo

6 KIEAE Journal, Vol. 23, No. 2, Apr. 2023

Prairie dog ventilation | Sind ventilation tower Deck house
BERRE RYBEE FEeE
Fig. 1. Natural ventilation method in hot and humid area
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Table 1. Evaluation system of the EEWH UM AER AP, FER, it EEWHS] W-8ofl A AA|
Category Indicator Examples of the evaluation items S 205713 A9 AE5E9) JAAALL Yt & e AlF
Biodiversity | min. percentage of the area of FES FHot flollA Aiet JEoz A3t o] AT BEAA
(11 multi-layer afforestation Aetheol 5 37 ok AA QE A Q A = AZE Qug s
Greenery min. percentage of the area of green 2} AA #AH Ygo] A ER “A]"E A o5ty U A] AR
space, as many planting holes and pots S SH]? Sod? STo1? €@ s =] S » =
) Hzzo )
Izl an as possible even on artificial pavement &M ), TR e, A 250z £, of
: S : EASEI T e 2 A A, AU, 37 2, 55
Soil water increasing the soil surface, water
retention permeability design of driveways,
®) sidewalks and plazas EXTERIOR BUILDING
; ENVIRONMENT
Energy Dalgvilllgrgy depth of the space plane not deeper than —— Building Envelope
Saving 25) 7m, avoiding glass-only modeling design Material, Component, Space ﬂ
CO, emission |adopting prefabricated integral sanitary Light Interior
reduction system, increasing seisrjﬁc resistance of Heat | | 7 Environment
Waste (22) the structure by 20~50% Air Tluminance & Glare
reduction W . minimize the basement excavation, Water Temperature
aste reduction . .
(17) required dust fences of higher than 1.8m Sound Air Quality
around the construction site Fumidity
Indoor adopting airtight glass window above Ecological Noise
environment | grade 2 for soundproofing, healthy and System
(10) authorized interior building material ,‘{ ‘ ‘ /
avoiding creating lawn or flower beds Energy Waste, Pollutants
Water resource .
that consume a lot of water in the LIFECYCLE
Health 8)
garden
dedicated laundry space required to be A Pmdua‘/gn / > (B)_ s > © D_emditiouf
Sewage and . . . Construction Maintenance Disposal
equipped with interceptors and drain

garbage disposal
an

pipes that take over to sewage treatment
facilities or sewers

( ): number of detailed evaluation items

(D) Reuse / Recycle [«

Fig. 2. Perspectives of the analysis framework
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Table 2. Analysis framework of this research

Environmental Building envelope/skin
element Material Component Space Energy
(A) adequate illuminance
(A) avoiding glass-only (A) shade awning, (A) (A) balcony, (A) piloti, (A) design, (A) solar cell
Light cladding, projected eave, (A) light-shelf, indoor garden, (A) depth (B) adequate lighting fixture,
(B) durable & replaceable (A) louver, (A) skylight limitation of the floor, (A) (B) highly-efficient lighting
material (B) light-colored interior finish atrium fixture, (B) auto-control
lighting, (B) natural lighting
L (A) double skin, (A) avoiding (A) heat bump, @) a..dequate
(A) avoiding glass-only fixed window, (A) adequate cooling load design
cladding, (A) low-E glass, (A) xed w W ’ qu (A) corridor, (A) courtyard, (A) | (B) energy-saving equipment,
Heat . wall thickness, (A) . . . -
low-thermal material, (A) . indoor garden, (A) atrium (B) highly-efficient energy
. . rooftop/terrace afforestation, (A) .
porous material, (A) insulator . . equipment, (B) natural
vertical afforestation L
ventilation
A tilati A) depth
(A) cross ventilation, (A) dep (A) windmill(wind power
. . . limitation of the floor, (A) area .
. (A) porous material (A) wind-proof awning, (A) . . generation), (A) adequate
Air . _ of windows, (A) corridor, (A) .
(B) open duct design louver, (A) cross ventilation outdoor air supply system

courtyard, (A) indoor garden,
(A) atrium, (A) air tower

(B) natural draft

(A) permeable pavement
Water material
(A) porous material

(A) permeable trench, (A)
permeable underground layer,
(A) retaining natural ditch
(B) rainwater tank, (B)
(rain)water recycling system,
(B) water-saving sanitation

(A) underground water storage
layer, (A) piloti, (A) double

floor

. lanti
(A) reused topsoil mixed planting,

Ecology (B) organic fertilizer

(A) native plants first, (A)

multi-layered afforestation, (A)
retention & utilization of
natural vegetation

A

(A) area of green space, (A)
maximum open space, (A)
biotope, (A) courtyard, (A)
indoor garden, (A) atrium

A: stage of raw material, planning, production/construction; B: stage of use and maintenance
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Table 3. Introduction of Cases

Built

Name u yeear Location Structure Size
Beito 2006.11.17. Beitou, SRC Floor: B1-F2
| Diamond Taipei Wood frame | TFA: 2,145m’
Kaohsuin 2014.11.13. | Qianzhen, Steel frame | Floor: B1-F8
OMUNE | Gilver | Kaohsiung RC TFA: 27,486m’
Taitung 2014.12.8 | Taitungda, SRC Floor: F1-F5
University | Diamond Taitung TFA:13,000m’
New 2015.5.10. | Bangiaot, RC Floor: B3-F10
Taipei Diamond | Xinbeicity TFA: 30,792m’
Taoyuan, RC Floor: B2-F8
Taoyuan | 2022.12.17. Taoyuan Steel frame | TFA: 46,219m’

TFA: Total Floor Area
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EET O S AEEONTGT RAL GAE B ot sm el 93 dietrolt AN £ ANIFE ol 2
o Ao
PR S Eeln PN AAGES ALSU AT o e vsta, 95 283 9L AR g W
AZL A L oo Astste] AlY] ST E Uxy 2y ) -
b ale Sefe s e jw‘ﬂjlﬂtfe AT EA w6,7,8%0 3% 47 9459 FEAQNE 14F T2
7 g7 o] AV|2 &AE A ______— 35 B _ _
RIS 871 S S71E Fstel S Tle s A BT o not age adstel A8 At oS543 A
20 4T HEL AR WAL AZool QWA ADE  Lgupg
Frste] Wreu A, AgelvAl, £gelva A2 S A
&2 B HNT AHA S (extensive type eco roof) 0.2 BFH A= Environ. Building envelope/skin M| C S E
A 16KV9] 1712 AArsta, W] 423 TS o] gate] ¥l e
o RO g3ttt AE ujo] H84H AFE 184 projected eave
Z04k a7 2o sklight 0
A | balcony O
o O
. piloti O
L atrium ©
Environ. Building envelope/skin M| C S E (12) . . . @)
adequate illuminance design O
avoiding glass-only cladding o light-colored interior finish
awning o natural lighting o
louver O ot O
) B | adequate lighting fixture O
Light | A |balcony O highly-efficient lighting fixture o)
®) depth limitation of the floor O auto-control lighting o
adequate illuminance design O low-E ol
solar energy generation O .ow—l tg ass O
insulator
B _|natural lighting o Hzat A terrace afforestation © o
avoiding glass-only cladding o ©) atrium O
low-thermal material o B | high efficient energy equipment O
et A msu.la‘tor ' o piloti O
avoiding fixed window Air A | atrium ®)
™ , : O .
vertical afforestation o 3) air tower 9)
corridor o natural draft O
B | natural ventilation O A permeable pavement material o
Air A | cross ventilation O Water permeable trench O
2) B | natural draft O 4) B rainwater tank @)
A | permeable pavement material O rainwater recycling system @)
Water rainwater tank O mixed planting
“) B | (rain)water recycling system @) Ecolo A retention of natural vegetation O
water-saving sanitation O ( 4)gy area of green space O | O
Ecology | A |native plants first O maximum open space O
) B B
Application Apph?atlon
L: projected eave
\ " } 3 ) [P — |
A: natural draft W: rainwater tank E: native plants first A: air tower W: rainwater recycling | E: area of green space
Fig. 3. Analysis of the case 1 Fig. 4. Analysis of the case 2
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Environ. Building envelope/skin M| C S E
avoiding glass-only cladding
louver
. A balcony © o | O
Llsh t depth limitation of the floor O
@ light-colored interior finish
B | adequate lighting fixture O @)
auto-control lighting O
avoiding glass-only cladding
insulator
Heat A | rooftop afforestation ©
®) vertical afforestation ©1©
. O
corridor @)
natural ventilation O
o A Cf)rridor O
3 air tower O
( natural draft O
permeable pavement material
Water | A |permeable trench O | O
4) retaining natural ditch O
B | rainwater recycling system O
mixed planting
. . O
Ecology | A multl-'layered afforestation ' o
@ reﬁentlon of natural vegetation o
biotop O
B
Application

A: air tower[19] W: permeable trench E: mixed planting

Fig. 5. Analysis of the case 3
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