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Active Facade™ 3H4 o] H-8Ho] J+= 5542 7|55 sl= oy, ¢y =
L3t 54 e 9y9] 7]Eo uwEl Active facadei= Climate facade,
Double- skin facade, Interative wall, Double facade 59 B2 £o]&2 279

Ay,

B Ao A= Active Facade?] &+ -3 <] Double-Skin Facade(©]3} o] A
28N E 235 AE AEst7] flste], o9y A|2He] fd s 54
RS RS a=

D A3 4, “QeAE W] AuE 876 e AeEst A, GaEss
2%, pp 693-700, 1997.10 / o8] 4, “APpAaEe AUlE7184 U AezAtAT

S5 =wy 119 123, ppl79-188, 1995.12

d

2) Fanger, p. Ole "The Philosophy Behind Ventilation : Past, Present and Future",
Proceedings of Indoor Air '96 at Nagoya, Japan, Vol.4, p6, 1996



2.2.1 Active Facade

2.2.1.1 Active Facade 718

Active Facadet™ St o9 &4 3k Hol old o8 HO| FeElToz 74
[e]

g eujolt}, o] 9y WH Y gls FE al
93] gl A upgE 9y et Qo] 93] Ate] FE 5 qmm: pARS]

k7] = )
A #7171 7bsslth. T3 A s Akl wEl 2 7| He] etk S
Woll A5 Alagoly, FXELS AW 4S5 /Aty 9ste] Adn l T

R

AR 1% BPEE Aol
2.2.1.2 Active Facaded #3 ¥ EA
1) Active Facade 37| 54 o3t &5/
9 E ALste 54 Ee 99 7]eeol web Active facade™ Climate
facade, Double-skin facade, Interative wall, Double facade

v6‘ w
B9z}, 9u)e] 75 7|54l uE Active facade?] HHS B/ A2

<% 2.1>¢F Zt}. Climate facadex= AU &7]& o] &3t V| & 7|2 o= sFaL, 9]

SO Al =8l Glass louvrets 9]7]& o] &3 A%V E 7|20 =
<% 2.1> Active Facade 3
Active Facade

Climate Facade o] 529 A 2F | Glass louvre
- Climate facade - Box¥ .

Cli nd - Shaft box3
- Climate window ] —“%Esé
- Hybrid concept L FE




2) TEsolA ] &7 i

Active facade®] 7Nl 7 Ta3 94 S35 7] Ageth. ﬂﬂg‘
Adst=td ol 35 WolAle 715 Aels Fotats AL a8ttt 7] A
g2 U & Agsh= vl o] Mg Fag adoln. (19 2.1) $71& X—q:%
g ojv o] JdE =Askgt slojtt,

Climate Facade®] 7$- Indoor air curtain(AWF7]E ©]&3 37]
V53R N, o] F T A AES A 85 §1-7] = Outdoor air curtain(£]”
T&Z5%7]), Air supply(9]7]E o] & WAFA$7]), Air exhaust (AW A2
7] 941?— Hj ) o] B 7hs sttt
]7\1-4 ole g g7]= ol sl ool gl
717} o] Folxit}. olg|gt 7] AFS gy

o] 47 }-:—s}ua, 3%
| e '

3|
h
T
a-

Chatdaor pir curtalm Ipslcsne air curinin Abr suply Alr exhnust

(18 2.1) 3717F A89 999 Jhd=

2.2.1.3 Climate facade

Climate facadex= & A & Al¥st= Climate facade®t FwE7HA A
83} Climate window® WHET, (Z2H2.2) 2 (2§ 2.3)° =233},
Climate facadew 54 tha¥ Zt.



9 (plenum)2 A2 9y Aol FoXT, ¥ A3
w71 7k O]—Eroﬂz] FUAESE &, H1E 7] Al2d3 dAdH.
ol =

=
(5) WA & T IEE solar screen =9 2k AX| )

(6) = 9lv= FAHe S fAste] JuEn. o, o] Aol wt e

N3 (total opening), F-HE7 Hﬂ]%‘(parmal opening), 3]A*(pivoting panel),

14 7] % (sliding opening) &2 EFHT},

i 7 S
(1% 2.2) (¥ 2.3)
Climate facade Climate window

Climate facade®] /38 2ol wel UALE S A5 (g-value) 7} 24 =, 1 3t
o] 0.150]8}0]3, YUty o g Er S ARE3g. o] A F A 7F A A o
QA ARFAES FrE 4= 7] wiotr. ey njFol o)f=2 AM{Fer})

AREE 7] = jh
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Climate facadeol| A= Zo] /A=A gornz AAZRVE 7IdE 5 glATE,
L 9)ul= JNH 7L Zhsstitt. 9u) 9] 3] A|AEE EC] HVAC Al A4
Heg, As grdde] AgetAs frt.

Climate facadedlAl&= H3fele] AF FiolA A= %’;21]7]- WA S R g)
o dSfreEle @ QkEeu R Qldte] BEfee <f
o], o] & Qlate] AEH ik Fetol HFe
7] A|z=g)o] AEstA] &) Q‘ﬁ, AU dosEs A4
wAZE A S A ok, wekA =3
Ha 87 &l AEH7| e gt

2.2.2 0|59y A|~H
2.2.2.1 o199 Ao 4 A4

DIEECERE B
olES Tk golt Bol ¥ u(gHFHelu)e] Auite] F B 919}

237t 7k AASE AL e, o FesE vgels, FTF, o

2 FAE, kgl 9719 F90l Fed KUTH FETA A

FEA QAL Alo] A7 A A, dEe|sol = g Ao whe} A5

oLt Slite] MAHLH(IH 2.4).

A

rok

(" 2.4) o]F9¥] A28
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T FHEL /T wE Tr10ge] JFOoRNE IuE REFE B
L 2nF A% EE R4 P2 A8 A%Y 1 53 Fad

(D wpelss wg Fapdsfe] £ gadsfeola, 1009 dv f217}
7Fs stk

(2) tFo)¥= FEESReolal, Ao feje] WHo] gt

(3) TETE 9471l ofell AAL7|7} 7he sttt

(4) <rzelzle] e Adapel ozl AH7L 7hsstRR, ol& Fate] AAdY]
7} 7V sttt

(5) 919 9] HAe e} T&T WHIZF debA =, 200mn-2m7F AREA ot}
5o ynl= A S9dd 9FE vAA dn

of

2) o]T 9y Al=Ee] 54

o] F9] AzEle] AWl EHe the3} P,

dAE A, 2HaSE AT T 777 o
o W, &5 YH|&} npeld] o] ol FrE- WA o] Fag Wt ",
ToTd 97 Atele] #7EE AEFHY FUEE, 2580 18 7%
frETo AgAT(zeta value) Tl wet AFET. AT s F&
W A7) = Qlste], dAb® QIgE HARA O] 25074 AA™ = dvkar o
el

KA F2TH G DA FEQ AAF, ADA E= A AR o)
As7bsd Auldol ek, e w9 Bgsts) wEe], A ush fweln)

7bestrs AHRA Wz AHd g

3) Compagno A, "Intelligent Glass Facades : material, practice, design", Birkhauser—Verlag,
pl18, 1999
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2.2.2.2 ol AN=" 7JE 54

1) 9F~38 o]% 93 (Box Double-Skin Facades)

Aow THAY, odd THL $IFL B
REsE 98e @),
webd wage R ag W] WS AL, Weol Fad Ao AEFt.
Bage 7)E A%

=9 ol oY gk 7ol 7t FHEjeltt. shbe oy o

it} Sl e} §E17 Qorng zAsr)e gt F Aoz s Hc). o

T FETE vk Qo] AAEn. TS Uhls o 200mE 5L
oW, Fs & F AornE ue ¢ AA Y FAHE T} Thsite).

3 o i I
- - -
i ¥ 1 i ¥
e - Mo | e
=9
I o 0

Q7F A% W, LARHE Qgt] FEE] LrE A5ATY. 1Y FHE
stofl e)stel G947 F7)e 05915
At} o] w, 9)vje] LE} UB FALE = o]
#7537 AA A ek
ﬂ%ﬂ%?ﬂ%%ﬂzﬂﬂ%%ﬂ7%ﬂMW§§w#%41%ﬁﬂ.ﬂ

A= T8 E7F wg- oum, dpdo] oprjd g Qv AgHel=

5) Oesterle, Eberhard, "Double-Skin Facades", Prestel Pub, p13, 2001
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SI3% @w Ao mER B ekel, wESIve) dEHR $HEA W
Agct, oju wpZeu 7t =z Qle]l §lar, FHOoRE I)HEE FH(frameless,
pivoting glass louver)@¥ SHEAE AT + 9l

Azl FH7E FolH, T2 dFeite] Ak o5 Hdd = FR7tE 70
AAA A Q77 T Golgy, 9jRdaxtoko] M E AZw} 7

< &23E 7Idd 5 0.

ol
=
it

2) AFEZE-H~g o]F 93] (Shaft-box Double-Skin Facades)

Aol AL ARG AZER AT Ay ool HA s AR
ER FY8 F, SHEA oste] ATE JE Fio] IRE wE AT,
_L-JI ‘I '.:_"}‘_'_!.I' l"-—:' = __ _- :
| ' : |
' - |
| | | _ | !
ety | g =TT
1 T 1]
SF o Bl
(28 2.6) AFZEY o]F 9|y 21357
AFSEE G ol A = %i01 ok ol ARZE ) Haztel ¢|ste] 1Ee Ad
712 ue 5 Ao mWEA v §9T A7} ol W w3
WEEEE!

a2y 54 golollA gEo] A g U Ay TESeE HE

6) Sini Uuttu, "Study of Current Structures in Double-skin facades", master's thesis,
Helsinki University, pl17, 2001
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of 7471 % gtrh. o]t o] 2 AP ES] Fol& AFE =, 159 Fo

|
% (prevailing wind) ol wet A2HHAY. &9 o7} Eold4=, 317] ApX
E Yo 257 S7FsE 987 dth. mEtA AR E-uAE o]F oy = Tt R 7

=l A8,

L olgev= (Ad2.7)A = 7 ARl ¥l 7 Srith FHoR
THE FHolth. W&, SATA 2EaL &) 5o off wiwel FHoR TH%
ot

T —— A
.a:;. - - SN =
\ u I r L]
b | ] S
b
A ! KA
(2% 2.7) B o]F9]v 9] g

7] SRl B, Ase] el o] b A7E A7 dAshs oA,
ol e] AiE dFE st 2R = eI RS At o] w, Sl
A SR vhreke] 914 9lvE EEFoRA, o] FAlE HAT F At &
U2 Aleletd 285 el Feas AopAnt, AA87)= 7 st

p71e) ATtk e A S v A el AAEn. o] A
A= Sl wA sk, ofelSolA wisE 717 AT oR e s

DR ERIEE R0

7) Compagno A., op, cit., pl181.
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4) 718 o]F<9 5 (Building-High Double-Skin Facades)

J5o], Hh2e]w sk qrE sl 5] Apelol
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2 (2 2.8)90A
oz oug ¢

¢}

ikl

]

X

7
_io

—_
fite)
)

N
w5
_50

NI

G

=
ﬂ_% _z_o

T Ho
Mo o

e
el

&)

B
Y

B

o

SEEE DR
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s

(2" 2.8)

Holt= 54 Bolod A 2350 Lm WS Hobd & AT, web olve]

e

st

astER, YES Adso] gojok

w

e 44H0),

3L

e A

s
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S

o #9)
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N
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8) Oesterle, Eberhard,, op, cit., p20.

9) Sini Uuttu,, op, cit., pl4.
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2.2.3 A4E7]

A4 @71 padstel, AABPAA A £A% AABI o] W FALL
g gvuch AR AHel Qold Be Ar1F A F SEE WS Fad e

o

o},

2.2.3.1 AW &7 A=A

So] agEojof &ar, Aol A4 AAs 7} 7HsstE

So] #7)7k @ Woel Aut o] ol A= AHEA F7bol
A= AN A o] H}E}Djzig] 1/200]AFo] ol oF BT}, A7lo]i= =olg] 2 50744
slgHT. A gk Hol AT} Qlo] wEF o] JhEd AHEA A E A= 5u Y]
2ol 5 g,
I

U3 e el o AIAE =, AHFAel 3}04

7123 Fegel A FuA 2 AAG grol, AL A4S 6.0m°/m>helaL,
Rt Q- 7.2m° /mZho] THO) ol wheE A 10m?, A g0l 7k SmEkal ZpA s ’\lﬁ

oo
e
1)
o
K
i)
ol
¥
o M
2
N
N
ax
Lo
riet
N

P B .
th. HIhE 8 8717} o Fol e Hok B S Bakshs 71 RFS dojok @it o
e TR 271, ol FF agdm A ewge] o8 g

_ - S

Agrlo] ol A7l Ee 58 AL 1 gho] vlS AAW, SYTES B
A57) flate] YR AAAES F& HA AGHAE gon, AT B4
o Y 47687k Ak, o] YOEVE FFHE IUAM A G BN
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g 4= sl AdA 198 Wate] AR 67922 27)7F Sk, 2ol o)
skl 127 18] dasit.

dutdo s QAo Z= 7§ Hie sy =dE T H2E, A 7
FEHEE A28 7154 0.5m/s o] Felol A= s ARE, 0.2~0.3m/s7} whe
Ay, gk £ A4 0.1370.20/sE AFSFL vk, I A dyEy
B Apo]e] 2EAb= 2.5K o]delol M gt

2.23.2 AWE THst= 7IRF

=3600 K OX RxX A Xv (2 2.1)

V

Vi dsgs $F43t+= 717F% (n®/h)
O : fFaN+s&

R A5 =7 vl digt Al

At &AL QTR FFHA (n?)
v

C 7SR (n/s)

AT FENTE(O)S vhgo] Ao BolE w= 0.5-0.6, H[2E3] &
o]& W= 0.25~0.359] gh-S diYdeeh. Reke o 2 qrRe] ANk R 2
AR g o AGFEA <E 2.2>¢ vERY QTrh).

11) ASHREA Handbook, 1993 Fundamentals, American Society of Heating, Refrigerating,
and Air-conditioning Engineers, Inc., p8.20

12) Donald W. Abrams, "Low Energy cooling", van Nostrand Reinhold Company, New York,
1986
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3) vhgelv o] ek rETe A La

FATeE frEl AR E = L, v, 2= sl wel AZAFTE DA
=, AdAgel et TS Wl 7IFZel &= vAA 1. 7150 EEE
oA sl e A>dATTE AAA G AAE o oF Tt

o

H‘I

Aol wel Unl& s, 235 Aol T35 HHl 500mn

2t fa anE 571 oo, FFT UHlE st A

afofnt s}t TS U] 7F 50~200mmi= Climate Facadeol A 2 AR&3h (13l

2.9), 500~2000mmE FEE=0o 2o Ho] estnE, HAh 5o ATy SHo
<3

[e)
BoFzio g A83 1 Qui(ad 2.10). =3

A A sk, Y87} 2000mm
o] el A9 FTEF F3to] olEd R 5o ¥7to g o]go] it (1™ 2.11).

(¥ 2.9) Brussimo (¥ 2.10) UCB Building (¥ 2.11) Commerzbank

N

=

F& ATaEe] AXE AR FdEE NFEE AR 2
= Aol & Z357t B7lel fesith. wAly] Foju o=
FowA el 45978 % Hiol <= Zlol w®lE, 9%
AL 750, o 2ol 90%e] o] ErHd),

=
)
o
o
=
-4
= [
-
2 o

(awning)® &7
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6) erEsls] BT Felsh 7

Ao Fejoh o) ueh fus B Fgol vy, £480F, o
VY, o9F & FUNT YFE 29T 5 QAW VA7 e=ve P
5o /1R $Fe 22F 5 G, PP 53 2ES Hi uhge] it
o ZahAolv] olgolF oY Fe B o] HolAl wlw felsht.

2233 F& AT AH W4

o BFS WHA) Ge, 1 s AEAI BA, AT BE §)
e B A solo Ak, 53 AT WAL YA Aok e,

AwA oz olgolF, VMY, HAFI 2o A SAgW el 4G
2 et Folgolgel 9o, % dwe] 42g wAn dein F 29
Apolsl Y WAL date] Rk olu A 30" A o]tk

Folgol 3ol J158A WA A, = (4 2.2)% 2o

(29 2.12) FALol %

13) Stein, Benjamin., "Mechanical and Electrical Equipment for Buildings", p345, 1999
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14) Donald W. Abrams, op,cit., p119,
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2.3 °|F9Y A&HS H LT AHFA AE AEET] ALEEA

2.3.1 RWE Tower in Essen

e 7A33 : Hochtief Projektentwicklung GmbH Et Co.
e 9% : Opernplatz 1, Essen, Germany. opposite the Alvar Aalto theatre
e 7AZ7} : Ingenhoven Overdiek und Partener, Dusseldorf
e AH] 7]%A} : HL-Technik AG Beratende Ingenieure, Munich/Dusseldorf
o 99 7]%XA} : Josef Gatner Et Co.
o AF 1 1994.7.1 ~ 1996.12.31
o AAWA : 36,000 m?
(AEHH 25,200m2, 3Y 4,800m2, AH]F3+ 6,000m?2)

o 9HWA : QbEelF 7,500m*, vFZ<]F 11,500m*

AZF YA Fa(F4) ¢ 7SI EY oF 30% Az

2.3.1.1 AE vjx¢ AE

RVE Tower= A& 32m, 24%9 B2, 7% 7123 ZAg ¥ o] Essen® German
City TA%ol $Ix3kar k. 120m =o]9] RIE Tower= 19961 129 gha-x]of,
Ruhr A ollA] 714 =& AEA ZAEo|th, RIE Towers IHIAFZEo| 9|
Commerzbankell kAl 3= Q7] W], 5YU Hxo] A 215 AEE <
2 &3 9Tt

RWE Tower:= A8} (A8} 123} 22)0 Fx14

1)
of{
BN
(1
4
ich
K
2
o
i
)
¥o,
K

AYLZL Hghast AAdEo] ek, AEQ] 2/3 AR Folo] FxA o] Q1o 31F o]
A TE gdeiy, #HASdE S Ye] A AE 32m A=A FH Q! RWE Tower
= 9y AAZF 0.50m Z9] FEFFS 2 o|FHE Hojdom 472 Al
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B ok Ads o} k. o] A AAl P& Hofglor,

Q1S AL AFREA YH| 7} 5.85mE E TR 9%

< 104 2
gt dge] Hrueghe dewloly A, TElal 3o Auja wol gl Wi

RWE Tower®] 7}F& F=% ddo] o]FoI = o] FoA
T Aotk eF ey 2 oigl7] wiell, RIE Tower: AR 35
gz g oygta & 4 Jut. oY R H uFHE AASV| 7} rbestal, F
HalHA Aol ol =] HeFARl HEo] el ATt vlmadAE 25 Eol A

=
WS Adsts Db FeE ASRAT, £ fIE ohir.

D eolseld 74

Stz:9) ] o} 1} 9] H o] 7FA L 50emo] 3L, L Ao
o= o] 9le Fu Sl AAEe] . o=
gelsi vhgn $52RE ngdue o8 Resy
g ergolel o3 2dE = vk Wishd AAR 9 A% A (roller shade)

oy
of
ol
2

B2 9IS 1,970m < 3,461mm 9]¢ FAs G = He} vk DPG 7] el
ola) ztzte] Weleo] 87 AHE B e e R BT

of A%Hor MAHBE FYstn ANG AFo] HYor, AHITE vheto|

lo

[
Lt
K
o
ot
o
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A HAARANA AW fY 2, F5e oF 16em NHA7sEES A EHATH,

2) Fish mouth

RVE Tower+= W23 o] 97k A&=HAoH, (19 2.13)4 =& 5 dxol
fish-mouthebil E& A= FA7F X =HSvh. Fish-mouth= % 2m, ¥°] 3.6m
el o] AA-of ehiuitt XM | v ey gpiel A F 7|7t T AL, A
N F77F FE2E 7 JEF AFHJ. (27 2.14) 904 & 5 =] g A
frelag whelutet kel el 98-S S fish mouth7b YA, TFFT2

.

il

2 e o7ls 2ntE ARE dsste], A el Ax € & fish mouth

Soto] wiEE .

® Fu)

FEol AE gs] TReR Gelel fish-mouths ARE A7 e &
49 4 glont, s 24He] AT, Fishmouth?t F7] 972 A5 vl
LR AEE Bao] MRt 52 M1, F7] RETEA AFT del sy

Fish moutht F42AS & w, G/E S Sdozq Abge = da, 4
skl stA7F HAUTbE RS WA g, SRksh A R ol e dEg A
ASHA RAAI7) 3L, "Gl U A E HUR wolsd 4 = Feolth

@ 71Fx871%s

o] A|~gle AASy] SHoA w9 Fgtd], 77 FEFToE FYE o,
fish mouths FH3tHA 7|F77F Ade Sz dET. FH50] Ze Ao+
L8 533, R FH] FEA &2 Ao £x2E I7MVE 98 3
o}, S fish-mouthE B3l -F7F E9& = flon, F25 AA 7}t 9719 dH

TEHS X6t &1 Gzt xolel whel W] wEell, 165 o olste]

15) Internet page of Space Modulator, an architecture magazine edited and published by
Nippon Sheet Glass Co., Ltd.,
http://www.nsg.co.jp/spm/sm81~90/sm86_contents/sm86_e_2skin3_txt.html
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=& B83te], fish-mouths I71E 24 s}, 3 7| {FE Hol5d o, 7| H
HAstE oz 2do] Hof hgo] WARA] Z=rHe),

24
off
<L
[

T

i

P fami b g
|5
A i
| RATS
| X B AE
(19 2.14) 21437 A1 =8
(29 2.13) Fish mouth v 2 R
® A7
21% AZA AQRVE Qe o, B D W, 1§ 43 Pol s,
Aol BEAA )FAE B2 Hol, Fol ol i, JF2 AT BALG
o] Fd¥tt.
2], fish mouth7} AX|¥ Bl~3 o]Fev =2 o]g]st BASo] sad}, &
= @ 289 98 Ve AeEy 20085 Hashs AoR YERTHD . B3
Alol] Zx5ro] A & A] =

>
X
o
=
i
2
2
N
N
N
N

16) Baird, George, "The Architectural Expression of Environmental Control System", E&FN
spon , ppl98~202, 2001.

17) Daniels, Klaus, "The Technology of Ecological Building", Chronicle Books, 1994.
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Z 37 (Sick-building syndrome)S ojH& 4= It}

oF
i
L
e
ol

3) flIFE AR

AEZEL RIE Tower7t THE 924 Ae(aspic)dd Bolx7]2 dctw
gk, =, o] A Ad=o] vy Tk WiolA dojus do] THAEE = AS
ottt o] & fls) Frd frelE AAsort A, Aufels dAor v
wofstns, Hetfeo] Ao, wEps dHor we|ge] §lo] oy dAS
Bt at7] 98 tiorom o]FoHE B H8519]

o] F ¢l 7 o] upel v = whFolal, AEeI It HIH a]o]ng 379 g7 A
E AAd ALE7] Wz, A A A Fort dasith, o]F<)
¥ Alzgle] HAH fEls (29 2.15)9F 2o, ARYE AE YHE B33
7] 98k, He5 fele Qi Yo nighEar, 135 o)l Low—e
2 7F AFEE AT, @RIl B 1 E & o9 o]y Ao wfe- Fag
Q47h fok

S00

Inside

Low iron fully terpered safety glass — Argen  |Low iron float glass
[Heat-Soak-Tested) filled
Low-E-coating

(19 2.15) o]F I =" Fa T+

18) Internet page of Space Modulator, an architecture magazine edited and published by
Nippon Sheet Glass Co., Ltd.,
http://www.nsg.co.jp/spm/sm81~90/sm86_contents/sm86_e_2skin3_txt.html
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2.3.1.3 #&F o|Fo¥et BExY o]F v Hla

a 4‘3 J
Ho
T
-
i

= 7] fEA, FdTE FETS dAdes RS A
HL-Technik& Wt2g 3} Ry o]F o9& HuidA st A5 S5k, 1t
2Fe A divider7b 3lo], TETe I FEol vE FEd Eedd
AAEY. 5232 divider7l A3 5 A

B
<l
I
it
&
i
-
I
=
[\
=
o
i
:L
e
=.
[N
D
=
N
N

D &5 7fHshs 9

2 s 9o wagel Bugur Besl vehdth, webd By
o, £g stz o] wol astmz Fho] 8-0n/s o4l 7|HE ke
E R Pol B Aol wigrsth, (19 2169147 BEg 49, A
S Aol dele PRAA 5w gastglon, Yee] dei RReAE
W58 Auh vehge

o] 43 € RIE Toverel @el7h A9 oluws wl$ F4om vehgrt, el
g oAA Az ARdAE A% Fuel ARel o 2 §5AF] 9 Aol
t}.

e o] ATl E HEFo] ofd WAy s MEs)of sk offroll tiste]
S Al AlAlskar A vt obwlk | human—interface”} €3]] A8t A5 H T}
o) 7] wiEolth, AR AFFARS A5S Aot Aol M Fastthal A7t
Hl=x % REr} ES

wage Arg sAle] WS EREQ A2l

19) Daniels, Klaus, "The Technology of Ecological Building", Chronicle Books, ppl110~121,
1994.
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W gRr|2REe ggd V17 A E T A8 7sE West
A et S geldy] fste] FEAdEE st 71 AR Wl
wEE, A FHeR R w2 w77 we] il wEA gRw
EE ], N2 o)7)ek AL FFEoEA, $5I A2 IS AT+
AT}

I} of f ¥o|t}, FojH-F9] )9 T2 5 792 AR} A= A 57159]
Zolxth. Commerzbank®} Victoria Insurance® Z$-ol:=  ‘AA/FA ¢ e
Aloja] 2~glo] git}h. 3s|oj e ‘ALEF' HEO] oA, 3|9 Fo& 41dE 7V

£ ©l ol TwstAl €.
o A= Aol SobA AL, AFel= wobA=H, AMSE BV RN E
& AAste] o] &HH. o] W= A FAF Wl AR EARE, =9 9]7]

o] g-ato] Wil AMEE7 % ghri22),

2.3.1.5 H&

o|F oI E AFEF RN, FTH LS TAaA7|ILA} Sk HA o] JAARE, o]F
R [e]

Q]3] Al2El F sy Aolt}. Fish mouthis 7HeS E 33}
a1, ojZle] x7] tA}Qle] 7] ufjio|tt.

Q.

8-S 1200~1300DM/m' o2, duk AEY A AElo| H]a}o]
20~30% =7}38Fth. RIE A @& H|-go] Soj7t AL Fasit). v 9y A%

21) Baird, George, "The Architectural Expression of Environmental Control System", E&FN
spon , ppl98~202, 2001

22) Arons, Klaus,, op, cit., p49.
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o Bl&te], 800~3000DM/m29] H| Qo] &7tz Soj7it},

Ak o3 o] HEQ A, T“*Ol HE 50 oAk, o]F ey HEe &
strh. ¢k 9] uQl o% 2k i 97| ZRE BRI wEd $o]
ol vlsiA Aok, v A FH et 8 FA o e v A e
uZely AA] Autk AEY AEHT Life span®] Z2Y|, oA T¥59 2%
7F &5st7] ol

RWE TowerS A A3 AZF71= 99 AlE Ao S0]7F F7Mn]4LS waE A uy
of 3l Aolgtar wetrh, o] HUES oA Hofo] 7hsd ofe] A|AHE] A

SHA7] wEoltt. eyt ob 2 AAldel tiel sAH R HAES AAF A

of glon], Mite o9 AxHe fAWY s Aol S o e Aol AL
L. W ] Aewel A S eselol S, BEe] 699
g M@—s— Bl aelsojof gk,

A7 FE 02A) oA Aoke] SN LAHE AL . 5ed
w2l gol HATh. AFH olF olsldl, olFe)NE Ag AL AGuT 4
A7) FRA Az B 5 Ak, o= R AEA B 23F ARBIM, A
A5 TFsahl sk W A o Felu ol wiolt, olFelu Alx
Mo 23% AN AAAVNE T 5 Ax KU @Al AL olN:
Sre

71 AP ] S5 2 848 ek, 1A A Azl o
& A B, olFely AF2 VA @rlst WA AARTIE ThesA @
o AdEe] @7l T2 F5astet vigte o AAdrld osf Thgsii. ¥
ol sl oA o] Felve] Agow AT, o]Fy HE Ara 5] )
2= et 2o

e ZAZF : Deutsche Messe AG, Hanover
e 9% : Messegelaende Hanover

o HA=7} : Herzog + Partner BDA, Munich Prof. Thomas Herzog, Hanns Joerg
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Schrade, Diplomingenieure Architekten BDA GbR with Roland Schneider
e AH] 7]%A} : Ingenieurbuero Hausladen GmbH, Kirchheim
o AlF @ 1997~
o AAUA : 13,563 m?
o AN : 48,181 m?
e %¥] © T DM 3,900/m?
Hl(F74) @ ~ DM 12.50/m2 (7]&= DM 15.00 ~ 38.00/m2)
W (FA4) ¢ 43 Kih/m2/a (AoUA 20AE 7% 2597HA A7)

. o193
2 XU-value glass 1.1 W/m2/K
coley TEF Wl 7IFE ol&ste] AW AAg] Ths
colFeY TES

- W(fan) & o] &
C AR QIR E S

He

S
0 AR ol gete] 971E o,

o YEHA BEMow g /)R wA
= s

o] | A]

N

BEHe| A A7)

2.3.2.1 9 A

g2 = Fourgks] gixe] 55 9j ol <48 Atk Hanoverol| Al 74 =2 A
59l 2052 =% % Administration Buildinge FYgHrets] tx] o] d=nt3 7} Ha
T}, o] AE-L EXPO 20009 RECl  ‘QI7F-x}4-7]<’ (Man-Nature-Technology)

A

Aol o7 §li ol 2nE AR AFo] o|FojAY, BEHHH o 17
3R] SWelA, o] AZE wAESA MARAT. A% AN 1%
Faga AL o ARl FHeldl HelX: Ao, dEEe] 2@ 9%



T AAZEE e AN AE(HW 24024m) 3 T o} o] FEEA FEE

-1 o
0% ABolE I Fo A B, W S AR, sojde] gt ARUY
99 aen AR e F Som TAE Y,

(2% 2.19) 71 HH

(24 2.18) 55975 A=

2.3.23 ¢ 9

ol B = &9t HEEY AEYE AlTEAY. 93 &FrE AATE
of ngE i, A= FEFol o etk 3 Fo] U= facing slabe ©]
Aol HAxa AHAJrt. o] F2 9l diste] BlE9 558 AAA7]7]
wioll, AE] HASNA ek vigtel] oste] HlEo] FFsle AS e A
t}.

AHRA B A8 ol ey v ot SHReuVF BF H5fEolth(2
XU-value glass, k=1.1 W/m2/K). v}Zy = Mo fEg o] glu FHAo| 3t1
Fojof sfug ZHUE {2 (flint glass)7F AFEE AT, w2y = 4 753
A= AL, b SAoh F27 AREE AT bRV 75219

G wA gtk de S YW PR gsie] @S d,

»
o
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= TN e
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vhgkel oa HELY] FH GHEX(HE duyE Ay, FHYE e
upge vl o] fro ok frE Tl A 719 EFol 2dFHEE Y] At @
Aol A el A AHIEE Ve sto] 2AH U

g olT oM =, Aes ML e HE7F AU &7 9ERA 7}
S, npgeldo] AAE FH= hEdH e nef A os Aol ¥
<ol 7] FdFe 24 dut. o wf AFFA S dEX FE Fl 77 A
2 fiHes XP%%‘JV} Theal ik, FHe] kA2 Augk Feddd AlEd

AW F2 FEToR H H7bs sttt o] Aol AL Ale]=o] HEV E4
HA ] AR AT, o] HES wiE = oy Ego] wel mixEdY. 9 S
Sl &7)7F o] Folx =, o W EE&de] WAy wiiel, Fiol dFle o,
Z1AAu] o ojte] npgelTle] frE e BIlAl vk ol EAl AAdr]et ] AS
717F 4o AR

W7l B w3 Aulo] o) FUR FHE ¥, £4 ATES 5o 1%
F2 AA@)el o|g soln,

HFS7HA folE § wEEn. dEe BU)e
Eo] Folo o) WAt E5adet AE AT FdA Y] Ak F&Hed ot 7}
Sttt AS A 342 g7 (rotary heat exchange unit)e F427]S o
A3l &) w71 s 859714 o] &g},

Aed A5 S7kgle] W44 da2S AFopdvh. £33 A &

iy

u
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A 3 7 olFT

&
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ol
ol
lo

ZE AT o7 AFE7

2 ol E o) Fe)v] B3 FHAIS T F5YD /FUAT 5 o
AN E Bote] AMFonA, AR A dFea, el f
o fET O A £ R FEEAAS AYSAT

3.1 7179 71&4¥

3.1.1 7172484

Ll
)
i
~,
o
ol
&
L)
o
i
lo
>
9,

geabe 7R e, B3N
o= 7]‘!1‘7}‘ ]ool‘ﬂ] H gl
=9 37HAE vEhdt

rlo

Mo 2

o
r\l
il
oo
o
e
Q‘L
£
e
)
_>|‘I_,
N
-~
)
o
ol
r
e
e
RUp v

(1) 7)Aol o gk ehelxh

7152 AR R FAAT = 98-S A(fan)o] EBeH. 2R = E7
(vane)&°] E&glol, 54 WFow 7IFE5 A k. oln E/= Eoprt
U“i Awel w718 ALHow shately] wel, aghe] ezt wn. v 3§

A Agtel vt Hisd], o W FHOoRRE VF7t f9E e HPS

o] FA €r}.

(2) ZHETo] 5 A

=5 G % (thermal buoyancy, thermal uplift pressure)= UE 7)== 53}
a1, AR 37 shdete dElolth. X9 Wl o ¥ r]e] WErt wst]

wEel WAt % U F77h A7k F71Rc ] welt),
ol % Aol o8] o) F T o] FEFoNA FAAA BAGA A Axjel o

3l &S Wl &7 2k or|Eg A dn. TS el 717 R
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o 7H A7) wEell,

Wy of o % o " = T M
27 < o2 2 oo R
RO \:@ T ~ o . raes!
& = = B4 4 o =
o S B o) AP_ o = h
S s T wow ] oo
o I+ —~ B o)) LRI o =
= o ,Wﬁ SO e oy B
s F & 4 .3 T 3 o
el K N R . °
s 5 © H T B N T
= o o = o = U ™
o A — S~ = X s Nk w
A z o = TN oy —
fo % ol w2 RS N
pi Aﬂ i a o ™ B A~ £
o o T i © 2o i I T o =
A T oo M iy W < nk
I R . R B ~ W
DN g N or O.t r? C‘.ﬁ H;l
Mg N S T B
A g X oo Am B R g T N
0 5 — & e 5O\ g S 0
g Moy 3 T = W B N
% . 7o M T " O
- I < o o °o ® mr -
T o T Q < B o M BT N o &
) X . = i = T o + N T
i Ko~ S Q2 ok . < W5 ! =
s 5 . ) N J R S
= _ Ao P & F O oz oW + — oy B
W3 m 23 < N = T oz B S 3 el
— ﬂyl _L_l n_U \Ul I o < ~o N ﬂwn Q#O
o o B m T oM. o Ty I T P
4TS A ~ 75 BEGI ~ P
of Th o T < T NZ .9 N T &~ N = ™
uy Moo e o E W o) iy

¢

g

¢}

g3l A

A HH.

S

o], vpgho] BoJ7b= Z(leeward side)= F¢o]
— 40 —_

, 715 7F A E o] Askel et A

o}
H

1) Oesterle, Eberhard., op, cit., p87.

(windward side)2 A



715 A A #E (stagnation pressure)o|#til B2 &, o] A& ELof o AA-H
o AAGHLE 559 £5E 002 3 Ao A F U= dEow AALH

o
g= (4] 3.3)° 23] At=H1).

@

q=p/2 - ? (2] 3.3)

ol W, p= 7™ E[kg/m*]o]aL, iz T [m/s]olth. AL AP Fehe

FTUAT b Fo1E o (A 3.4 9§ & 9l

Puwind = Cp q (é} 34)

AE FH F diX] (distribution) T &9 o8] 2A =, =9 FH 9}
T IA TUAT pE AAS=Y 8% 847 "l o] o] /= o]y
HES 54 1t giste] BE S diste] A H oo vt FUAT O
Higto 2 f R obEel WsE Aistes ATEA T, AA, T digk
Hol ARz SO ug} Wt

3.1.2 7152

A B AT Bo 7k AdH o Bee Addh, AT Wyn
Fiel mebd 719 EFe] ekl Bk =@ Fol delt WY 97 7%
of metd F719 B el Hek, oldF Tk B2 el PRE £
o el A AGA e s, C(zeta)i EAFT. AN AR
% 37)e BRE welE WA A

= gy ELs Bl w. E9rel gatel, dEed AP,

T4 3.5).

APloss = C * q (&! 3.5)
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715 % m®/s]olaL, A
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1714 v

TolA 2uf 7t =]

AT O =
HF T =

|

EENEE L RE

S

&7

o] Aol wld

ey, aeee f979% fE7e) A77h @olol

3.

M

FdE (2] 3.7)9]

S
“

ol &

A At

(2 3.7)

APth+ APU)iTl(l = APloss

}[Pa] ’ prmd

B

NIr

.&O
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AAegolA 7FEEs &

2) Ibid.
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3.1.3 HiFel & 7FF

AAgrle AFYe Fe z
2714 %ol ela] AR B E o) ey AxHelA e B
A

3 AAT 5 QA7) 4 F e,
ol
9=

o5 Aol mhgol G, F3F AAW = FHE] oJelAT YA B
o 2Havte] 9B Ul FEF e LRl Muslvsh % 4
Aol B AL AR AR} 271 RN AEA e e )

2748 9719k WAEHA, 377} o] FA A e}
: i A 74Hoﬂ oel 715 Fe 9
/] 30%7]— T:Eﬂ O] ET: EH*rrc‘ﬂ /]

QCOTLU = p s C- I/ ° At (/'\_1 3~8)

A7 Qe Tl a3l AAHE DlkN], pe F7ILE(20TAA oF
1.2kg/m?), c= F718]D(20CA oF 1kJ/kgK), V& 37| m?/s], 28] At
= Y Q7leh miE FrIeke] SRAHKIE gttt

M5-o] A7]el wet F7]e] sFo] debAar, AgAg upe} $r|Fe] G}
Ak, FEa ] o3 7 FHFS B EH FdTY FETF Aol 2EAE &
88 WMot Y| Hit 2EA Al, P79k fr&=T Atele] 2&=aF At Aol 9]

_ﬁ_

A= (A 3.9)2 Zo] vebd 4 Q).
At, = At/3 (41 3.9)

of w, =FEFI | o FFdES (4] 3.10)3 Er.

AP, =Ap-g-h- (At/3) (2] 3.10)
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o714 Ap = T7IEEe] W2 o] % °F 0.004 [kg/m*K], g TH7MEE
9.81 [m/s*], hE fraxellml® HE 3~4no & zbeth. ofu e By WA

Aol wheh, AP, e HEN AR, @t ARk A

A7 v AT GRelAe] FEEm/s]el, TC ARGl Folh.
A5 Gezt Adetal, 715 BREReA helede] 2 AT gt 4
S, f9Te HE T GuHo] g 5

o
= T
A T T dFE FA dr

T~
=
rlr

24 23}

<E 3.1>& ] F9)3 FFF W 4A i}o A0 whek e e

(1991~2001) 9] TLdA S F

= R=)
e
~
>,
ol
rlo
>,
o
N
12
lo, F
—
—
5
ri

8 gol Aoy
Aol FLEVE ek ae 2HEN] AFHL 9Vl FFF WY ew
Apolth. vhgslslsh 4 FAN A FE BALR F7)7k ASAA F5A 5
B, 90719 FFF W Rl ARER V1R B ABHAI Brh
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: FrET e At we, o]y W =HadE 2%
ok FYdTe FEF Abole] LEAE ARASE F5aYE SUte) :
B FAA) 7Y dnell A, 9719 T35 W =7 5K

P
o

Fl(RYTH FET 2
W, FEEAE e A5 0.26Paclt), o] % X7k 32 W, 0.38n/s9] 717
S gAY 5 At <E 3.259) o T84 REe FERY F5eo] o8] wA

F 3.2> FHaI g% oy TAAFH

g9 g2 2m | 3m | 4m 7m
7t A A T5a T o3 A5E (Pa)
fT] 3K 0.08 [0.21m/s| 0.12 [0.25m/s| 0.16 [0.29m/s| 0.27 [0.39m/s

:T]L 4K 0.10 |0.24m/s| 0.16 |0.29m/s| 0.21 |0.834m/s| 0.37 | 0.45m/s
o 5K 0.13 10.27m/s| 0.20 |0.33m/s| 0.26 |0.38m/s| 0.46 | 0.50m/s
_?'__

6K 0.16 [0.29m/s| 0.24 [0.36m/s| 0.31 [0.41m/s| 0.55 |0.55m/s
] 7K 0.18 10.32m/s| 0.27 [0.39m/s| 0.37 |0.45m/s| 0.64 |0.59m/s
§ 8K 0.21 10.34m/s| 0.31 |0.41m/s| 0.42 |0.48m/s| 0.73 | 0.63m/s
7 9K 0.24 10.36m/s| 0.35 |0.44m/s| 0.47 |0.51m/s| 0.82 |0.67m/s
o 10K 0.26 10.38m/s| 0.39 |0.46m/s| 0.52 |0.53m/s| 0.92 |0.71m/s
= 11K 0.29 [0.40m/s| 0.43 [0.48m/s| 0.58 [0.56m/s| 1.01 |0.74m/s
2} 12K 0.31 |0.41m/s| 0.47 [0.51m/s| 0.63 |0.58m/s| 1.10 |0.77m/s

1.20
<
£ 1.00
T
of L
% 0.80
=0
% 0.60
o
H L
= 0.40
vkji //
s 0.20
i e ———
OOO 1 1 1 1 1
3 4 5 7 8 9 10 1M 12
FATo fET L2 (K]
[—2m—3m  4m—Tm AT 2 FAA |
(29 3.2) <t T b 2Rk e AsyE



(2% 3.2)014 A%el, F5He FATYH fET e erAnr, ¥
AR o] Aol B 2 G Wi A0 eET, F AT Abele] 44

A5 A 2 Ak Aol Eom ATH(133.3),
AR 7 eEaet £AA e wer FH Ao o) A5 DA, o
ol el WS A FFS BT AL <® 337 2ok o W FAT §%

Z}2} 0.20m* /mo] vt

0.20m*/mE.t} 7] wioll 7|75 AA| o 20| = S7FE Holt}.
webd o E3- nigto] ¢le XA we VS ZidEod, T S AL
ole] FAARE AA st Aol utFA s, o] uf o]F Ly F8-2 ShaftFP o]}

AN HusEs dol,

<E 3.3> =FHadel o3 7R% 2443 (3, A 0.20m?/m)
R ts 2m | 3m | 4m | 7m
TA7 Sa ol ofs) WAst= 77 Fmd/h)
. 3K 151.2 180 208.8 280.8
3 4K 172.8 208.8 244.8 324
o 5K 194.4 237.6 273.6 360
of 6K 208.8 259.2 295.2 396
1 7K 230.4 280.8 324 424.8
E 8K 244.8 295.2 345.6 453.6
3 9K 259.2 316.8 367.2 482.4
° 10K 273.6 331.2 381.6 511.2
= 11K 288 345.6 403.2 532.8
Tk 295.2 367.2 4117.6 554.4
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w600

il

~ 500
%JE 400
I = 300 f
= 8

ﬁ—g 200
o 400
Hr

iy 0

@ A5 & =2k 5K B A - & =4 10K

(7" 3.3) =Hadel A% 7IF% (&, /A4 0.20m*/m)

4

3.2.3 ¢4H&4

<E 3.3>2 W9 PolY ATY WA e FPEUL TN AAE ek
Aolth. ol%9 3 & Bt 71FFo] BoldFH, HUT EE FETNA £%
1=}
T

]_
7Feb7] wiiel, dEEAS AXA "dy. ®

s A Ho] 2AHg55 o
HEAe AAA Hed, (29 3.3)9A4 & 5 %ol 75 |4 0.15m°/m ©]
st wf, St EAL Ve E AR STk Ao R Vet ESE 0.20m% /me
M= 7Rl Fhetel e, shEEAe] A FUbeHAl ¥ Ao® et

A | 0.07m?/m | O.lOrzL/;niL (()iDIaB)m /m | 0.20m*/m
H 11 &2
100m%/h 0.28 0.14 0.06 0.03
200m?/h 1.13 0.56 0.25 0.14
300m%/h 2.55 1.25 0.56 0.31
21 [ 400m*/h 4,54 2.22 0.99 0.56
5 [ 500m*/h 7.09 3.47 1.54 0.87
F[600m*/h | 10.20 5.00 2.22 1.25
700m*/h | 13.89 6.81 3.02 1.70
800m*/h 18.14 8.89 3.95 2.22
900m*/h | 22.96 11.25 5.00 2.81
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e o] wAskaL, 0.10m2/mo1w 3.47Pa-°4 %é—ée‘ﬂ WA EHAl Flet
telEdo] FHA I % FeHEn A HE, Addr|= Brbssl €

o mebd g S ke goEn Sotok B, Ea ZH R % 4%
9o o1 ghol A4 omw, weidel F TR W] 0.15m2/m olste] e 2

A EE Sk Zlo] Wb Ao UEbgt.
ojuf Au| gy} Agste] o] Ty ol M(fan)S AA e, PHEEH]
EaE St Ve =8 5 Au. B3 iR WS A ges
A, EEAS 2 AR, JiTEE AR V15 es, B A, e S A
YO RFH B ofop st7] wfiol, F1, sfo]o], wjA] o] Ax|xojof it}
o3 a2g R Qlste] AFAT gkl TkstaL, FRWEA ] FoE57] wWEol
B
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3.24 Y72 =
el de] & A
L TEE el 9l
(1% 3.4 &
5]

w9ldo] g A

BT 0.07m?/m | 0.10m?/m | 0.15m?/m 0.20m?/m
Wztg)of sl 2%(K)
150W/m 5.27 4.15 3.17 2.62
9| 300W/m 8.36 6.59 5.03 4.15
[ 450W/m 10.96 8.64 6.59 5.44
7 600W/m 13.28 10.47 7.99 6.59
A 750W/m 15.41 12.15 9.27 7.65
A 900W/m 17.40 13.72 10.47 8.64
A 1050W/m 19.28 15.20 11.60 9.58
1 1200W/m 21.08 16.62 12.68 10.47
4 [ 1350W/m 22.80 17.97 13.72 11.32
1500W/m 24.46 19.28 14.71 12.15
15
_ 12
=
3 o9t
ﬂi
o
6]
~
0
3L
0
150 300 450 600 750 900 1050 1200 1350 1500
FaZo A HEE AAEE 9 [W/m]
—007m¥m —0.10m¥m  0.15m*/m ——0.20m¥/m @i ol F A7 B |

(712 3.5) WZALE (5(3 = 3)
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dE S0, AAMF 3= daFo] 500W/md =, M5 WA 0.10m%/mel A 9.3K

=, 0.15m?*/mell A 7.1KZ, 0.20m%/mo| A 5.8k %ﬂ/\]ﬁwﬂ 3t} o] AL A

- Ddﬁo} %}0}2‘—__1#%, 94719} TET A EEATE AAoRE T2 U7} 7he
= of
[e)

& <
ETQE% ok, ey ofH g Ao, FES WRIE HE o] A
o

d
=

= =%}
3.5>, <3 3.6>7} #Th. e Ao PrEs
S A=, ¥ 380 AEE AEE &
Il gkt

(L7 3.5) B (¥ 3.6)00A & 5 o], T35l AAHE do] dAT

, AGAGTTE 2255 71FEFe] AXA Hed, wekA Wzsor sk 2%

%OW—E Ao = VERSTH.

ToToA F-E AAE ok st Aol 750W/mE w, 7IFFS AFAT 3
N A 294m®/hm, 5w 248m%/hm, 7Y W 221m®*/hm=z Y EFSCE. TE 2
exE AFgASF 79 W 10.1K2 7 E9kom ) 3 u 7.7K=E /1A

Ol

|
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CE 3.6> ARAF W /1FF B4A
3

A4 Lo !
87 7F% (m%hm)
T50W/m 171.97 145.04 129.65
¢ [ 300W/m 216.66 182.74 163.35
% 450W/m 248.02 209.19 186.99
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ABSTRACT

A Study on the Natural Ventilation for High—Rise Office Building
with Double-Skin Facade System

Huh, Sun

Dept. of Architecture

The Graduate School in

Chung-Ang University

Advised by prof.Rhee, Eon-ku, Ph.D.

Buildings require about 50% of national energy and 30~40% of carbon
dioxide (CO2). This energy used to provide a comfortable internal
environment to people who stayin indoor space. Since the energy crisis
of the 1970s, the crust structure of office buildings has been more and
more highly heat— and air—tight in the aspect of energy saving. To
maintain these internal environments simple dependence of only
mechanical air—-conditioningsystem affects "Sick Building Syndrome",which
brings out the fatigue, the headache and the nausea to indoor workers by

increasing a pollution level of internal atmosphere.

That human life inside buildings and the accumulated pollutants in
buildings exhausted from certain construction materials impede the supply
of sufficient fresh air gives rise to an adverse effect of indoor worker's
health as well as a lowering of working efficiency. The introduction of
outdoor fresh air by the natural ventilation facilities is the most general
way for diluting the internal pollutants, specifically in case of some
pollutants concerned with workers, insensible, floating, and dispersed, it

1s all but sole means to eliminate the pollutants.
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Until now, the middle and low office buildings have partly used to natural
ventilation facilities like the control of openings. However, it is still
impossible to apply the natural ventilation facilities to the high office
buildings. Thus, it is possible to make use of natural ventilation to inside
buildings when we improve the performance of buildings' skin by more
active ways like application of the Double-Skin Facade System.
Accordingly, we can create the comfortable and healthy internal

environment.

The Double-Skin Facade System, the only measure to enable to naturally
ventilate the high-rise buildings, hence 1is requiredto very much
comprehensive plans about diverse designing variables such as stationing
and form of building, the selection of proper Double-Skin Facade System,

and the plans for arranging windows etc.

The major findings in this study are summarized as the followings.

1. Using current literatures and case studies, I analyze the types and
characteristics of the double-skin facade system, and then extract the
designing variables. The designing variables in the process of applying the
double-skin facade system to buildings are as follows: (1) the form of
buildings, (2) the vertical distances and effective areas between inlet and
outlet of outer skin, (3) the shape of the double-skin facade system, (4)
the width of cavity and (5) the types and shift angles of inner skin and

doors.

2. Applying the double-skin facade system in the aspect of natural
ventilation, its results are as follows: if expected the heavy amount of
natural ventilation without wind force, the longer the vertical distance
between inlet and outlet is, the better it is. However, in case of the
high-rise buildings, the effect of wind pressure appears to be very
strong. Thus, if considered two aspects simultaneously, the appropriate

distance between inlet and outlet would be 4 meters.
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3. The heavy amount of air current through the double-skin facade
system and the narrow size of openings enable to increase the damage of
pressure. In particular, whereas the damage of pressure is exponentially
increased below 0.15m2?/m of size of openings, it is a bit increase at
0.20m?/m in spite of the heavy amount of air current. If the damage of
pressure was over the stack-effect force ,it would be impossible to
ventilate the cavity. Thus, the size ofopenings is required over 0.15m2/m.
Moreover, given that the thermal value to eliminate from the cavity to
outside is identical, the smaller the size of openings is, the higher the
cooling temperature is. In other words, the wider the size of windows
and doors is, the less the cooling temperature is and then the less a
temperature change between outer air and the cavity is. Thus, it is to be

desired that the appropriate size of openings should be over 0.15m?/m.

4. The analysis concerning the high-rise buildings surrounding air current
based on the data of wind velocity shows that when the form of a roof is
round, the pattern of air current and the distribution of the coefficient of
wind pressure around buildings and of a roof appear to be most
advantageous. Unlike other planes, there is no whirlpool and
counter—current around the backside of buildings, and the coefficient
shows to be relatively small compared with other types of planes. In
addition, the round plane types can minimize the influence of outer air
current especially, in case of inconsistent main wind direction like Seoul
because it can have the regular patterns of air current irrespective of
wind direction and the ratio of the size of ground as to outer size is
biggest among four types of planes. Therefore, the round shape is

evaluated as the best plane applicable to the high-rise buildings.

5. [ extract some evaluation factors to select the types of the
double-skin facade system, and then analyze and evaluate the
characteristics of the double-skin facade system types by the evaluation

factors. When expected the decline effect of wind pressure, even though
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the best types of double-skin facade system applicable to high-rise
office buildings are box and parimeter type, I select and interpret types
in my simulation because box type is better in aspects of soundproofing,
fire and privacy. Additionally, the favorable width of empty space is
considered as 500mm in the aspect of the decline effect of wind pressure

and the maintenance.

6. Applying the designing factors of the double-skin facade system
provided above to the unit space standardized by single—unit, as the
results of analyzing the types of inner skin of windows under 120 meters
in height and 5.54 m/s in the revised wind velocity, the velocity of
internal air current appears 0.14 to 0.28 m/s in case of most windows.
Thus, it is appeared to be satisfied the velocity of comfortable internal
air current. In addition, even same types of windows, according to the
ways and angles of opening, the pattern and velocity of internal air
current are considerably different. Specifically, horizontally casement
window and pivot window are very favorable to the Wall-Jet, and pivot
window-1 and 3 and horizontally casement window—-2 appear tobe
satisfied the comfortable air current because internal air current
continuously maintains 0.14m/s without the calm wind area. Moreover,
vertically casement window appear to be advantageous to control the
strong air current around windows.

Applying the double-skin facade system to the high-rise buildings, the
best favorable windows is the pivot window-1. In addition, the pivot
window-3 and the vertically casement window-1 are also estimated as
the suitable types. Horizontally casement window—-2 has a characteristic
to increase the velocity of air current around windows, if it were
controlled, horizontally casement window—-2 would be estimated to be

very much favorable for natural ventilation.

The limits and tasks considered later of my research are as follows:

1. According to the application objectives and designers, the types of the
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double-skin facade system is affected by other techniques and designing
variables. Thus, [ think that the additional factors not considered here as
major variables such as louver. the outflet, the depth of room and the
position of doors may influence the patterns of internal air current and
the amount of air current. Furthermore, because the double-skin facade
system has no designing prototype, the analysis by the application

objectives should be in detail accomplished.

2. This research is limited as a designing data only considered the
performance of the natural ventilation facilities of the supra—high
buildings. In this research I can conclude several results of the
double-skin facade system using the numerical estimation and CFD.
However, I additionally need to verify the results of CFD analysis using a
wind tunnel test. In addition, my results are only analyzed by the patterns
and velocity of air current of the natural ventilation system without
consideration of air control. Thus, under condition of air controlthe
patterns and velocity of air current are strongly influenced by natural
ventilation. In addition, in case of CFD analysis I just consider the air
current by the external wind velocity without regard to the influence of
temperature. Therefore, more comprehensive researches in consideration

of the external air and internal temperature are required in the future.
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