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Abstract

The aims of this study is to analyze that the double-skinned outer surface of building will be the effective
measure to improve the use of space and save energy through the evaluation of the buildings renovation. In
other words, it is significantly effective to increase the insulation of the outer surface where the most heat loss
occurs; it is also energy-saving to convert the space created by pilotis in the southern and northern parts of the
buildings into an double-skinned atrium. Research methods of this study are consisted with two steps, situation
analysis and simulation analysis.

IRISYS 1000 Series Imager was used for research of situation analysis and Visual DOE 4.0 was used for
simulation analysis with the 1st Buildings of Jeju Special self-Governing Province. As results of simulation, it
was proved that Double skin Method is more effective for green building than basic model. it was predicted to
save 8.6% of energy by Double skin Method. Especially, in case of using of ventilation within double-skinned
atrium, it was predicted that saving of energy was most effective than other method.

Keywords : 1R (Green building), ]l o]4(Renovation), 27](Ventilation), ©]% 33 o}lE 2] (Double
Skinned Atrium)

.M B FA ol HAZel oM TEA 35

A5, e ZAA o giFHa v 539,
1147 w73 2 24 1992 BepdeA  7HF E 1, "Global
A 87 BAS 2RHog HAE] 9 Summit, ¢] L dAE o] S 7 A
o] 37 BHE 9l Y "ok 7% Aure] I I e FaAde sk Al7I7E HA

Fudzl 0 20109 49 1¢, AARA 20109 49 14, AAEELA 0 2010E 108 259

AAAZ} - e oé(kimtaeil@jejunu.ac.kr)

o] = 2007d% AFuigta SeAdTA YA gl 2ste] AT 912(This work was supported by the research grant of the Jeju
National University in 2007)



b3

k=1
=

2 ej etof L x

I

S|
)

[

o)
jang

M
of
K
e
-
oy

|

ox

¢+

ol

N2
Ho

=

o= ]
=

=

Moo=

o]

(e}

1=
T

)

=

P
Sketch-up

Z

Baho] A}

01-,
7
o] g 7o) A ] =3}

— LA
=T
&

LR ENE

"o

HAHE
Fhe 2HIRISYS 1000 Series Imager)
SES

5

A

ol Al7lH
[e}

1

=

=

omn LA
7 74

=
=

[}

AN
i

A

Lol A -3t

b1 9

A o
gl el

gul

U
19
=

S

9
Abo] Z9

RLN

A2 e AL
A=}

7] 2 )

kel

o
3T

}

3
L

)
BEe 99

AE A AAA wAAA AFA

A, g A ARE-E A,

z
il

k]

]

=
pul

A e} E7t

& 9.
weba gfol

A

}

ko]
o

fLE

j=
=

oo} o] FA|A w=elsk vl 2 Fa)

ofe] tlgto @ Ae] 12l

o)zl
o Aol o
w7

Al
A 7124 ghel I} 2

Ao o4 gt

SEE

s
a
RN
al

Mo W™ T

=]

R

&+

=
1

file)

Nfo

0

T

R e

B

S

ow, 1o U

AR

(e}

pul

@77}

FAol = 3

el

]

55}

H

Ho
ol

Ao A e FA



=

ZEff kol L] X| &

I

S|
)

[

WOW I .
ool gy i
_Nr 2B —
&IHTIOMM O)N
o W Moo
— —
L B W
ﬂﬂMlﬂa - o
mﬂﬁdé g
e E#EHT
EL Al ]
AR T
ﬂmO,I_AE‘DrO tﬂ/l
o ﬂom L0
‘UrL‘mwl_z_ﬁ;o 9
w iy
e =
A o
T B R A ap o
il
oRT T OE R AT e
ﬂmwﬂ.ﬂulﬂr.ﬂv:% MW%%@.H
E < Y~ 7 o
mam;ni%urMA BT D%
3 N w R B P E S
oﬁamﬁciﬁtﬂﬂu mﬂ1l02 _ <
Xz <™ 5 A _ g Boom
Wi 507 — ~ .8 o+ ) K — 0
BEET g H I RS : T
= @&%%%E QW%sﬂm i R
I SN - Yrsgal . T wRT
TH = o z - 4
SITETHE B Tofsess > 3%s
ufwwwwMﬂﬁLﬂD m____ nﬂme%mm%mw A G
‘AILAT Mwloﬁapﬂ.,v.nlm Ny .Wl_z?dﬂmﬂo%ol” - Lt‘wﬁdﬂ
° W T No 2 il oy = X _
2 do M N T gy z oo ® oo ™A
Trdeme, & T E nooo o
L e % mTosxIwTC R
P gREwes R o <4, O g " = T R
FRZo dT A o = UG - 1 2P %
o i ool . R w
CHCEY

ol 2~
=T

A H1-2001 4 <] ]
g 3) W= 15T~

Aol

3
b4 shetel

=

TEstel Al
]

.



E Adt =

7|”3Data AT
F3HAR7IRE 2003 12 2949 ~ 20099 1€ 9¥
A Wl 26T 50%RH
il

i 20TC,50%RH

A APFA AAIA TALL T ALS

dA(SH)49kcal/h. <, &4
LH H 1B =) (LH)5§1{C&VE.?_] cd =
58}

= 30W/nr

7 30W/m’
PR 2om/h.
ATEE 1AAR334 2 AR:2237

E 3 1AL SN Bl 115412 T L] W)

o e R
- (kcal/h) (keal/h)

B A5 62121 3138
na BE 33317 40430
T R 24967 16645
53 108507 54.460

T 53t 653597 -
RREHEE! 20,863 169501
%l 903377 312923

[Er=ef ol x[sts] =28 1]

A HAAIS 1AL 99 & S5 & &4 F
Eijoly} ol u dE&AES Aty 9l
¥2o} e 2UE HAAAN e A= H3
¥} 2t}

1A oy R ek A ek 2
o] dastAort dsiveEts T dAut
Hog B v ouE 53 d&io] E Ao
2 gotEda 53 FaxE T3 &
AR ke Aoz Yehy o] dig A
obS FA o2 HEH o & Aoz vuy
=

ol ArEz dd HI7|AR#HS T}
3 2 Ay 7|$Hste] mE ol U=
#HAA o] U= Aoz AZEHAIR HubH o
2 Bu 471 7¥9-8€o Ao dyA A
B AoR gty lri(3dg)

E 4 G (1HAF ®7|AD2HEIKwh)
2004 200511 20061 2007
A 1,795,338 1,999,494 2210616 2,360,754

14 152,244 163,278 201,294 216,270

24 144,018 145,350 190926 180,630

34 149,868 157,302 187,812 189,810

44 128358 124,920 160,020 162,360

54 126,522 131,256 157,806 171,720

64 134,010 152,460 164,808 173,052

Ik 209988 207,648 222,822 221,706

84 211,248 217,926 200,780 215,202

94 135432 177,804 163,242 192,384

109 129672 153,738 153,072 178416

g 127062 158,994 161,154 185,112

129 146916 203,318 191,880 214,092

32 44 2 AHH =&

Al B dsd hietE ol 8%
MEAQ A5E aevA] &4 dFE4
S Fd AA B AUAAEH oA &
Aol & Aoz wotEgn

ek ASTeE 9y ddads ¥
ol 53 ZFzol ot dEdE =d 5 3
= Al 71 Al e Rl dAE
ZEE olgste] YAl ouE At
olE# & (U Z 9 Double Skin Md)& =4



sta of7lel AAF] FUL oG AR
Aol M3 wd A, e w 9
o @ RaE FdoRA AFE Wil 1
dHom 4 ¥5E Fol 4D § 4
BEAPE Fol Asdtn & & gov
ol & AHE BAGE A

4. o4l MotSBOIM T2l WSt HB Y
A= 9 ey gt

41 A% 2R
WA%H Ag59 HE
MIA BEHY FWAA 4 EATE 5o

Hol AEE 7R B Au}

Fshe 94

R

o 59 2 Yot

RN

‘

lo
rr et

ol
=

i

;

o A e} 25T

o -z
o, of

o

= ]
Ao 2 FPH1E 6).

7

>
5y
)
AU
off r& rlo
P
2
o ﬂj
oo N M=
o K T—(“;
pad)
o
)
td
w1
i &
*
[i::
e =
10, o o

7}

g g 5
9(@d7e $5 2d)Fol Fa LAsolTh

™

—

(2) 2dg 7le 2 A RdE fg Al e
ol T2 N
AlEHol S 93 =
AENes SAR =21 A4

A A 3k E
Al ol A #4 =42+ Visual DOE 4.0
[e;

:rL
ZRIONS PGSR B RS HE

5 U= e

FH

oA 1A AFA A% 312-144
o TEATAAE AFE=AAD
T AT FAEX
i Ast 15, A% 45
oA A 110467
A5 9078 m’

AL A 2067m’

o | AsteuA 2026 m’
o A5 A T4 A g7, T=30= 2222
- T=12023FYEX
EE2 53 (5+6+5)
A% HEHHA T
AR EHP Wvhd AJ~d)
A 1AL - 3347

AA A% AL - AFHAD Y AE Y
AfH ZRaAYORA Fo 7 FRA

A g og AT oA aHFE o3
& 5 Atk olg Az ek o e
oA A8 AUA J5e 4 A4 T
G oadh AFdeldHs A% FEA 9
3 AR, WY BLE S wE 2]
Zg 5 Qomz F o 44 Aol 7}
st

(3) AlFH ALl AR e] @ AHEA

AF=HAL] o] A= o] E 9} Al E o
A Z2a9e 243 A de uA A
SFe] 9= HALY AR Az 9 9l



W2 pAsto g AZo R 23 W
£ 5% olU® A= BRAAAPS A
SFE (1 ™ER).

300,000 100

EoiE WELjgzolM TR etz

250,000

200,000

150,000

O] & | Wh)
WBNT

100,000

50,000

0
18 22 32 43 ¥ s¥ 72 8E 92 10¥ 18 g
Month

a2 8 AlEeold 2A A EEY &4

@ Rd AEgold Az

ATFHALE Ed= g A2 de] A
A A AbEHE A= 280.7 kWh/m',yr
2 BEAEAY AEEE Uiro] By ts
¥} 2

1) s mde] drjoyz] Adekg]

NUA A HERWER EAE A3
63 o] Wyrkdbol A WYwrgo
Hl-gol 16%= =A Ve, dikely
AP TS 5% R AMF B 54} v 523
AgE Hola vk Wdig 9o A&7
719l A7 A 7F 62% = = A YER

E 6 o4 RS ST oA ALSTF RIS

0!

(KWh/m* yr)

BASE TG A9
x4 803.6 88.5
%2 803.6 83.5
Ll 140.1 154
il 421.1 46.4

i) 439.3 48.4
=3 2607.7 2871.3

2) YA Hes 93 247|E AHE B
quA ARe 98 247|ed Hgaa
w9y, 2, 4 dH], A o
| 7=4 85232 Yo FsAart
BAARE FAoRE Q47)5d HA S
Aste] GdAE Hgaxs EAMsdeH
[0 Hgol vt ¥ w7 #Zrh
715 oy A] HekAFo A AA G 7] F
Abgettt 21 o] A9 0.6W/ mKyE &
o} A RE M eEe 027TW/mK 2
g5 38 o] T AATE 1HH 9
oA FAEHAL, AT S5
o] 043W/m'K 717 &% %7
A1 Fse olFIE A&
By AEE 53 7|ErEdd ztzte] o
a7z gk AlEF el wAS AAg A
3 7Erde]l ke 7b 287.3kWh/m,yrol
Al o]F ol u 5 AFESE A9 Follu A dete
thH] 91.4%0l & G 3= 263.3kWh/m’,yr7hA]

H

N

N

folr it

o o

o 1

12
ofo

o
o

-

2>, i Ho u@ rE a

Fasts Ae 4 & AvhEs). & /1%
ulaste] Wl HAHSS FHAA 0.3%
of A7, SHEE shel 0299 AR EI}
g, 1ol A% 27%, o



S5 o] o] F 9]y 9

i A SHE T HI0).
ob&% olF oyl It
3 Hdlo] EAE ds F

A X Ho] "k Ao|t},

Oé"z

7. 04X 227

B 7] 9 S | odF
* = oo 33 | ¥ | 9
ga | ma | o | OF
WI/{““ 79 | 219 11
A2 062 043
24
as | == | mm o] %
e R = 9]
i
LPD 30W/
yx | EPD 30W/
e A 2
3 0.037¢1/m
Wt | s2
ar e PSZ
gl | aa | B
Aol 20%=, 50%RH (winter)
26C,50%RH, (summer)
7] - 1.23]/h(AH-41)
317] - 36m'/h

H 8 QAa7|EctAY ol Xl AMZEE (KWh/m-yr)

e e e G I R A

] 885 | 885 88.5 88.5 88.5

FA 885 | 835 88.5 88.5 88.5

fais 154 | 145 14.2 6.5 6.1
it 464 | 463 47.0 48.1 34.3
S719h | 484 | 484 48.4 48.0 45.8
3 | 2873 | 2863 | 2866 | 2796 | 2633

AzkeE 11000 | 997 99.8 97.3 914

[Er=ef ol x[sts] =28 1]

3500

100%  99.7% 99.8%  97.3% 91.4%

3000

2500 -

2000 ~

1500 -

1T (kWh/m'Yr)

1000

500

040 -

5)F A ol ovE A 2 HIt

A ooy s A% 24 WS &
A3}, Low-e frelok o] 599 4-84]
oA AmlE2 oF 60%2] Azra ot
Ha (1), Wiy A A8 EE 26%
2%t o2 YERgTHIIH12).

2 o
oy o o %

5o dwAde WAt B 45S
FAANR oA WU APENE o
A AN & 3

1200
100% 94.2% 91.9% 41.8% 39.5%

60.0 7

400 -+

200 -

HEFH S| (Wt m ¥r)
g
5
[

00 7

7z dg  sg=m 29 ozem
21, ol R R UY A ()
1200
101.3% 103.7% 74.0%

MR CRR| (kh /il ¥r)

1000
80.0
800
400
00

0.0

S5t

a2 oldXEHE EMEY)



160%
140%
120%
100%

80%

214, ol z2m et ol X M M

—- E @ QAL —" QIFY YT -— TR

213 M EE olEeh HEE

58 olF9de FEsd @rve s 14 _
A A B 5),]7].% A AY, HFAe E3 53] FEs dolF= A ol &7 vt
A F AL TR (LR WA SN S B AR 8lS slejHd. @]
A% z‘__il,g_}gjjﬁ} a2 noz ey Aol ke A2 YETI7t 7}%3}7] 47k
% sslel olFolTo e warsy  HARH 07A/hedsy Aoz vz
HaA oz 7aAT]7] 8 wrelo] o T =od Wielu Ao A3kE E{‘Eﬁﬁr &
o ol Fd g Agg Aol Yarg ¢ S e A
Oely 220 372 Ei WAGE do Fe oA ol F 9y =t E AT}t = A
AASE, Arpe] felo] wE Wikeu o2 yestoy 71 53 e 7] 9
20E 29 5 g Ao wusgey 5 L WA A 4 2 =7 s
3 Aol obzt B8 B 7] ol wap A AL DS AL gl e
g gojme) HFoR o 57%ol4e] mug  F HEHAT(EHID.
IR F Qe Aor d3Hdra(a1y
t}. Klaus Daniels, The Technology of FEcological Building,
Birkhauser, berin, ppl86~ppl83,1997
1) 87] A2 358 dol 7] 271k 916 stz of WEst 3) 53] ozt 71 HIAZE o)F U oBkA @7]eke B9t
& st 3k WAl Wase Ay a3s g 5 AT 9§99 A2 93
2 T B 8 14l Agsston 40 #IRY o1 5N%E W7 WE ABAIE Zol A48 AAE 9 4 9l

R oldAe A 5o dlofd RE Rt Sle AoE ekt & Ao



k3

k=1
=

= Eff 2kof| L] X|

I

S|
[

[

‘?i"“)&-]_q Zf"‘ﬂ o o
2 37}t

=

=

4244

—_—
™ %
Mﬁi mwﬂlo_ﬁ
Wer. ]aﬂﬂﬂi
< M OL.E:I OEJLIGML.
=% e e Eajli o T T A
H = 431 g oglﬂfﬂ ]7?4“1
B = g1ﬂ%ﬁ g%%guﬁﬂ T KT
w T B o A %ﬂ%g@§@ﬂﬂ,M%¢%
= W %_;e - Q%i@%é}ﬂﬂﬂﬁwolgﬂ o5
o~ 7an.uﬂuh ~ T KO of No m° ﬂu;on_ owﬂadl
iy i {ﬂgﬂémﬂfr oy Mo 2 I WE S 4o
St %Mﬁa%%]e%OW%@ﬂg% FEEE 22 1%
TRk vgﬁgmM%M@mﬁswwéd%ntgv i A w2
;Wﬂﬂ ,MMHWLﬂﬁ}DOMM WL}\%MJ@lATLﬂEﬁM\W‘_ﬂﬂ%@WI M#M‘m_ﬂma d—ﬂoW E.WJ_A
o T Lﬂﬁ<ﬁ%%7%aﬂ LH,7ﬂmM$w PRy . 93
b oy o ¢wﬂv%WﬂwwE%%mewaﬁ%ﬂgm LR WE OBEE
g = i ]J.\E iy . T —
oA MeE Ml%xﬂo%h1%Aéﬂ%%ﬁ%ggﬂ%wnﬂmé g B w o
S T EE Y BTy B R ] LEE, O S -
—_— , —_— T —_—— < ._ —~ ! ) X
o W M Hﬁdaﬂo_f o1@f%ﬂﬂﬂo»moddhﬂwmﬂrﬁglfmaéﬁﬁ =7 R
© 7%%ﬂﬂhd%ﬁ1%%Q?@i%gﬂoz%%@%futﬂ < )
- ek w0 R I i i b T o o T ® T o Iz 2 =
Trisyy %ﬂ@&@ﬂ;%ﬁ%ﬂ%?ﬁﬂ@%%m;WQMQ%M
ﬂoﬁauﬂ_z#ﬂ 1+ 7oéo§hmwaﬂmagﬂlwaEL&‘_%ﬂwmmMaTﬁE
L I LEREIE %u%@a7m%m%ﬁa¢%@g
I %ﬂ%%ﬂw THEX ggt%mgﬁ% ="
A&.TJMMEEM . _ %0 ) . 3 <~ I Aﬂoioaﬂ g
ﬁLi_XATLOATMM Urug Exﬂﬂuﬁﬁ‘w,.m,ﬂlx;oﬂiiz_u.nnoi HI
iméss%a ﬂ%éW%@ﬁ@iw%%ﬂ5mxi
4%%&4% i %ﬁ%%%@aag E%ﬂ49%%
7‘_1E ‘._ﬂA:L‘IOO#o ‘Ll3‘|1:.._]_| ﬂlﬁﬂ%q _EIJATQC
_ﬁﬂﬂ HL‘.X_._lO# J._Uo OJILO‘QIE L EXO% ﬁ lodﬂ
‘mﬂ ‘Eﬂyﬁlm ﬂ.A =) EMHMEZ*EHTEHL%JOﬂDJJHﬂﬁAOL N_i
Mﬂlqiﬂivwﬁbf ﬂylmm_ﬂ_l]qoﬁiﬁlo#w@mmnﬁllﬂoi6EELWW
M%m»@ﬁ%%ﬂw @%ﬂ%ﬁi@ﬁdﬂﬂmé .nogeiﬂjx
Ho@ﬁﬁvmﬁzo,muﬂq ﬁn]iﬁ ) oﬁof.‘_tm.‘_ Atmfwdﬂﬂdl%u _
PR LB o 27%lh@%ﬂ%%ﬂ§&%WQﬂ% 5
)%zw@%% AN Sl a$ﬂ1¢%%M%ﬂ g
ST i <o A w20 W w LT 7 "
ﬂ%mﬂﬂﬂ% nj%uwmwﬁ% mﬁ%noﬂo_gjnﬁ T 2
il H — = 7,A0‘|Zoxo = an_Al‘_._. 5
Frw O aw sz > = i DwZ R = T
W w T N %g@%az o
E@gﬂ“l%]uwo@E o ™ o
) ;IJI_/‘AO‘NL.‘FLC _l_
~ ;oJl
‘mA%ﬂVﬁ Lxufo_
AE%Q;%
o



A shebs| et
EE IR AR
W maEAE 9 w
ol AN S Y 1 WY 5

2
S
4
Y
z
oo
g

Al AL A oy dikEas
Ag F 94& Aoz a1y 79
2ot uddgds 3 a9 Udshe Al
Abel el A e =9 Sle SR
ghotde adl MH s Aksts 337 He
=A 9 AR SN = o 2 o7}
A & 5 9l
of2 ¥ & ATl = AL DeliA
£ Agaetel] oM Auigdzdst &
g dAFYEA T 23F A% 49
T 2EEA @ dEdri 9
S A koAbl M AT 9L
oh A5 o] ol Whigk g ekdk Aol F7t
sojol & Aoz Azdrt
212 3
L g7jzshdgeets], e 255
e A

Sl =1 (A"A), 179 125, 2001.12.

4. AR AAATLY, oA TALR, 124
174 Al A9, 1996.11.

5 duyxj#gled, € Ay inFA,
o Y x| e] &, 1996. 12.

6. o] 23], AFFAAL, T2, 1994.

7. Arens, E.A. et al., A New Bioclimatic

—
—
fols
=
£

N

[Er=ef ol x[sts] =28 1]

Chart for Passive Solar Design, 5th.
NPSC, AS/ISES, Univ. of Delware,
Newark, 1980

8. ASHRAE, ASHRAE Handbook 1993
Fun- damentals, ASHRAE, 1993

9. Givoni, Baruch, Climate Considerations
in Building and Urban Design, Van
Nostrand Reinhold, 1998

10. Givoni, Baruch, Man, Climate and
Archi- tecture 2nd. Edition, Van
Nostrand Rein- hold, 1981

11. Group WX-4, DOE-2 Reference
Manual Part 2 Version 2.1, U.S.

Department of Energy, 1980
12. Klaus Daniels, The Technology of
Ecological Building, Birkhauser,1997



