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2.1 Zero Emission Building®] 714

2.1.1 Zero Emission Building®] %9

‘Zero Emission’?] 7Id-2> 1994 L] =A< (United Nation
University)olA  #H 322 (Gunter Pauld)el 28] A5 A=A
“Emission" 7], W&S 5351, “Zero Emission”ol¢& 23&E4 =
NEe] WES HALsela FFH R 0(F, zero) O® WEE TRAAZS
ojmjgtt},  AlFo wel “Zero Emission"d] Wi #H7IEE X, #H5, 3R

p=4
N8, B 5 WS B, dusozt ATeuste F

R
AN T (CO) WEAAE DS

AFEoFA AL olgfgh de] wredso] AEoA LSt damEs &
ol7] #F wdHE 7lZelx Avh "=AF7E W3 (THE AMERICAN

INSTITUTE OF ARCHITECTS)® “ARCHITECTURE 203074 71Eof A
2 ZPEAQ o g Ao YA E ALESEe] WA= GHG(Green House
Gas)E Z°]7] 91§ “Carbon Neutral Design”& AAISFA o™, g 19

WNdH 23] (UK Green building CounciDol &= AES S95t=d AEH+=
BE dUyA A A= CO, MlES A2ZE sl HAES “Zero Carbon

Building" 2.2 *2]&}1t}.6)

“Carbon Neutral Design”& &4 WAs= CO, v HHE &9
ANA], WANUTA], EFANUA7A S Adem 7 HFE A 37HA4
2 UEs F Ak WA, Scopeld 7EQ gy Ao A A= erAATE
S ERE o AEAdA ARESte W, 2ddux] ds Algs
Scope 2v AES oAyt A HAdUAE HES = Aol
Scope 3+ Scope2¢t Tl&Eo] &9l fAo wel TS wFow <l

EhAan]ES E3eit o]F Scopel> &E Ao A= CO, wiE9]

>\‘ _Ik‘i

-‘EL—YL

’

rot

5) 74, (2007), Zero Emission Building ¢ ©jx}el Z2A2ol 3 A, (FUAIALEF =5
7‘01—1—4]61—"1 oJult)a+9l) pl2
6) UKGBC, (2008), Zero Carbon Task Group Report-The Definition of Zero Carbon



70%% AA8H, 1 so%r 7P oo & 5= Qo D

<% 2.1> Carbon Neutral Design® ¥HZF+

Carbon Neutral Design®] H

Scope 1 Operating Energy

Scope 2 Operating Energy + Embodied Energy
Operating Energy +Embodied Energy +Site Energy
+ Occupant Travel

Scope 3

—

“Zero Carbon Building"& A& YPo|UAE Udo= LA AS A
3t dor FAFEAA CSH(Code for Sustainable Home)ol #4915
9l level 65922 H7IEa Quh. o7]A] Zero Carbon Home 1%t
= = W9, 18, 29 gle 2 oy
ALg o 2 HE CO, BA O] ZeroZ} H+= Aoz Aostar QIth® H|FAE

sYst &

Q1 ov2e] B9 FAART FAW AN AFE /Mg ow

f
A of

oA A= BE oUA, & i

X

e

TSk “Zero Carbon Building"e] AdS #3dl CLGDepartment for
Communities and Local Government)oll A= 192,13} o] wAE A
S A TR0 AR A 37HAE YU EH A A7 548
= % AduAY ga&stoln F WHATE Ale]EW o] AAUAAE S F

Allowable
solutions

On-site heat and
_power generation

l C Building fabric

(¥ 2.1) “Zero Carbon Building“?e] ©@AE A& Hrer

7) AIA €9o]®], What is Carbon Neutral Design?
http://www.architecture.uwaterloo.ca/faculty_projects/terri/carbon—aia/carbon_definition.html

8) CLG, (2010), Code for Sustainable Homes

9) UKGBC, (2007), Report on carbon reductions in new non-domestic buildings,

10) CLG, (2008), Definition of Zero Carbon Homes and Non-domestic Buildings:
Consultation
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1A A= 282 2vA] A& Al CO, 70% %S A48 5 9l
il B e ok

E Ao A ARr ALY (ZEB, Zero Emission Building)o]# “AE-9]

@A NA A *}%Qi A3 BAs= COx WEHS ‘Ozero) o2
st Ae BRE sk d5ETolH BYsilth. &G ANA Bk ol
YAl W, O, 29, 87], 9%, 71712 dAsiglon, M dRE T
o2 g qUAYPOZHE dUAE FTHEA i AEAA AMEEHE Y
A1e] Fast A= AAAUA Aol #HS o]Fo] THALE A=
CO, MEFES F(zero) o2 s A8 Hx=E S,

2.1.2 Zero Emission Building?] ©A}Ql ZZ A

Zero Emission Building A A2 7]¥E-24<l Hw Al
= AE B AAY AAVIE F dyA "o AAVIES A
&3t A& & Hast A7l Aolth ofF A AQAdduA &8
Zleme A&ste] 1 =
CO, WiEZ<

o
sto] ZRA~E AA s

O:
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1) CO, AREHAA
Az A

3w
Adere Sad

At dati 7|xAwe] £1S% 53 =9 Adze A
= "N A5V @8 AT AnrleAt - BEE

2) Zero Emission 847]% o] &7t5A4 2 #A44 H7}

CO, A HxE GAsH] A8l A= Ad3 dyx defairlsat 2l

11) Z=4, (2007), Zero Emission Building ¢ YAl Z2A|2e] ek AT, (AAFF =,
OJFH?‘LJL At ghel)
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2.1.3 Zero Emission Building®] A}d]
1) City of Melbourne Council House2(CH2), Australia

T W& ¢ X3 Council House2- Green Building Council®] 6
Starg & 53 E/] AP AER, 7]E] AAGA A "ol 2l

_C-

a
>
L‘E
ftlo
:l:‘4
rﬂ
>~1
rulo

o AA A7t~ wlEeEe] 87%A7E T 12)
¥ 2.3> Council House29] A& L%

Al%=3%F Low Emission Building®. = % 7}Hkal
= W‘JJ} Tr*}?i nE T*} Hluske] HE Ahnle] 85%, 7F2~A4H]|o] 87T%E

%2,

=
=

@ Ag 8

PCM /ﬂ—tﬂﬂ. U;d /\}_9_

&1l (hollow floor)E o] &3k HA HAbda

eSS et 3

"l\_“1§}‘

q ok
A AN AGAAE FEHE FARNG

okzke]l 71 =9 3% (Automatic night-purge window)

A EB A A=H

5 o~ N BN =
T AT 9 o Aot A2d

s 5938 T8 4 Al=H
AANIA &8 | HEE 5%
2l
i 1 .
P 2N,
i \
| —

(718 2.3) Council House A7 (2% 2.4) &4

12) www.melbourne.vic.gov.au

_‘]O_




2) Aldo Leopold Legacy Center, Wisconsin

Hlo YA Fo Y38 Aldo Leopold Legacy Center= 20084 AIA
7} A3 Green Projectoll ] 109 ¢toll & AERI1) oy HgHHel @
AER FES WG AAAFI AASTE As DEsiion, #3324
& o)A 2F5A%E fld E5¥el WAES T Earth Tubes &8

1= WA 289 80% &Fo R FotE Add  dew, 1 4
I dnkAZe] e 70%2 AUAE Z‘é_"ké‘}i’i‘:‘r. TEg A
o R AAH AT 110%E Aitsted AE9 9 ol dAse= &

01

ol
o
R
L
K

o
o

<% 2.4> Aldo Leopold Legacy Center® A& & A

45 e
AAAY, AF, GO
Sdvie}
E
olu) e} FEFE

Earth tubes
g sid

A g

AT A 28

(¥ 2.5) Aldo Leopold Legacy (¥ 2.6) Aldo Leopold Legacy
Center A7 Center tfoloj1 ¥

13) AIA, http://www.aiatopten.org/hpb/grid2008.cfm?project_id=946&section=1

_11_



3) SK Chemicals Eco Lab, Korea
T JFAAEFE T 458 AEZ FUlolA A58 AEZ AE dYHA

Tl H A 1 AAG Agaes As, AHE 2Ea ¢ ) EE ol
ofF = ofELwor FAE A 55 A 8/9F xold] UFER 74H
At o] A= 609 T7e IFA7IEol Aol wgdEden Fa A9
Q4e <2559 Pk AEE HAte AA 3TRYUE ARSI oH,
el 120m'e] BIPVAA®ES AbEsto] AZF 10MWhel d=s Aikstal
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<E 37> A&, A 337 A AE A

HE AL | AYEAE AHA(m) | AAHEA () | X3/ 8}
1 < TR 1922 14,949 8,673 6/1
2 = AT 1967 14,214 15,687 3/1
3 & T 1974 10,444 5,100 6/1
4 & | FeET 1975 14,708 7,622 5/3
5 & =T 1975 13,335 7,178 5/1
6 A& AT 1977 9,631 5,594 5/1
7 A | AdET 1977 12,672 5,120 7/1
8 < et 1979 9,896 5,900 5/1
9 & T2 1981 12,485 11,391 5/1

10 & AT 1981 11,874 8,941 5/1
11 & & 1981 16,376 12,129 7/1
12 = Mz 1991 18,221 16,618 9/1
13 ol @ 1991 23,516 8,516 5/1
14 AA =T 1991 13,675 9,651 5/1
15 g =t 1992 17,032 11,815 8/1
16 A& ST 1992 16,856 7,461 7/2
17 A T 1992 5,911 4,763 4/1
18 S AT 1992 15,701 14,220 5/1
19 A& S 1993 20,350 9,883 10/2
20 A s T 1994 28,168 29,961 7/1
21 A T 1997 17,243 15,550 4/1
22 Ae THT 1997 27,797 11,955 7/1
23 A AT 1997 32,400 21,792 7/2
24 Mg | FUET 2000 33,945 11,565 8/2
25 A R 2000 31,587 13,738 8/2
26 A AT 2001 35,249 23,570 7/1
27 A& TaT 2003 38,704 14,118 15/2
28 A& st 2004 36,866 5,965 14/2
29 A& ot 2007 29,244 8,909 9/2
30 A& AT 2007 27,489 3,830 12/4
31 A& T 2008 25,941 16,618 12/2
32 Mg up 3L 2008 43,246 16,529 12/2
33 A& e 2010 59,177 13,497 10/5
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2) ETTTHTAIAY s
M A FFREe d54 /e s Aelstd <GE 3.13>3
<% 3.13> 532499 e
AA GA | AEE £R7 A e F= AR
EEE] 16,200
e T il%% Hhe A 1.800m
2] o T o
& N Arena) I3
2t agsl g o5
B sote] £3 A o]
=i 4m
5 g 2.8m
A 2 o1 i
2 7:]] HD\_:]_ = ‘j/H 1= 1.2m
= i g 4 v 50%
¥ ol
AW Exs 500lux
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3 e 2dy 9 oy A

< 314> ¥ A4 4 EAA

NO | A= S| AA=EE 4=k k= gA e
mn W/mK J/kg K kg/m3 m'K/W
1 A 30 2.8 1000 2600 0.010
2 Air gap 10 0.3 1000 1000 0.15
3 Egs ety 46 0.04 840 20 1.15
4 ZIgE 120 1.35 1000 1800 0.088
5 Mortar 10 0.88 896 2800 0.011
A | EAF SR (mK/W) 1.725
AE dPHFE (W/mK) 0.580
CE 315> A A L B
NO A= T 7 AT L= = g A8t
mm W/mK J/kg K kg/m3 m'K/W
1 S-d el 10 0.25 1800 1200 0.040
2 T EI8E 100 1.35 1000 2000 0.074
3 Mortar 50 0.88 896 2800 0.056
4 SAYE 150 1.35 1000 1800 0.111
5 Egs ety 83 0.04 840 12 2.077
A | EAE SR (mK/W) 2.5
AE dAFSE (W/mK) 0.4
#* 3.16> Hatsutge 4 2 B4
NO A= T 7 AT L= HE g8t
mn W/mK J/kg K kg/m3 m'K/W
1 o| ZA] 7 H 10 0.2 1400 1200 0.050
2 HEIEIYE 200 1.35 1000 1800 0.148
3 ] 100 0.04 840 12 2.500
4 wj| 4= 75 0.25 1400 1700 0.300
5 HEZIgE 60 1.35 1000 1800 0.044
A | E8FE SR (mK/W) 1.725
g dHFE (W/mK) 0.580
¥ 3.17> 359 BAA
o A] =
A5 FA | ANFA e T
Fig | AuAS | BFLASE | T E
mm B W/mK
Double Clear glass 3-6-3 0.812 0.9 0.76 3.16
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4) WEgdms 2 A=
<E 3.18> F7hd Ry
1ol
A W7 () N
Z% (W/m) 171 (W/m) | AALE (Q/m)

2=H] 179.55 20 - 0.1
1% AR 1229.78 20 20 0.3
9] 390.67 10 - 0.1
IR 1109.33 20 20 0.3
2= o)A 390.67 20 0.1
0] 300 10 - 0.1
AP 1109.33 20 20 0.05
3~7% | I94 390.67 20 5 0.1
9] 300 10 - 0.1
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1) X5 FFIFAIAE oyA] &M B4 24
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of AAbsIth. A#HARE o] 12 UA] 4v]gF 4k 2,150kcal/kWh,
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TEAFAEL FALE AEANA by oz 2423 WS &t A &
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A 2e%F 74 HE TEPTAA ] oA EE
T4 W&
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11€el4 39744 370,752kWhzE  ©¢W A

31.72kWh/m'= vebgton 19 249 A 7Ao] 3a¥srl 24 vbd
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, WIS 6-9Y9E Wbl HlE] g vIgke] Aar, 79 249 23
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st Ay AgA] 7rol=gkel Yo w HE Al WilduAAHlE EEEd

the] 15.9%, Wl YA AuEe 0.2%% 7169t HA| B¢~ 7]

Wé%—% %H&oﬂbﬂxm 25.5%, Wl yx= 3% A7E ek ¢ uA
[e]

<E 4.8> 9yt r|Fd wE Yoy X An)E Ay}

g kol 4 7 Wiof L %] R A B
- kWh/m' | 228% | kWh/m' [ 238% | kWh/m' [ 325 %
Fand 31.7 - 44.3 - 76.0 -
AMgA bl =gkl | 26.7 -15.9 44.4 0.2 71.1 -6.5
A BES-~71% | 236 -25.5 43.0 -3.0 66.6 -12.4

Cooling mmmHeating -©-Decrease Rate (%)

T 900 - 0.4
T 80.0 ges — 03
-g 70.0 : 66.6 Lo2 §
s
< 600 0% Fo1 g
2 500 .= 6.5% 0 =
g— ------ O~ -12.4% g
E 40 || 5Tl i F 01§
5. o
5 30.0 02 8
> 20.0 -0.3
o
g 10.0 L -0.4
B

2 -0.5

BEZY MEAl 712 ™ABSRAT|IE

(14 4.2) <vgd7|Eel whe v dbollux] ARk M3 vl

4.2.2 71845 (Infiltration)

D Aswele 47

AtElE A HEE ACH 0.25~0.73]/h9 e 7HAH, 71E Al&3 3
o] 749 ACH 0.223]/h,63) 7]'dA]&3F dFAHe] 49 ACH 0.253]/h #=

62) &8, (2008), =9 7EE
63) 2194, (2006), A& 719 %

y gl g gl

AAd7), Aedr)dn] 8 A5 B Aviats
SR 20, Fd=adER el s], 69-73

s}
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e wEba 7[hAdsS g MR 0.138]/h, 0.33]/h, 0.73]/h2 A
gsrect,
F 4.9 AE 7dd Tl e g A4
ks - 712 thar) HE -
ACH (1/h) 0.1 oJs} 0.1~0.5 0.5~1 1 o]%
W44 (1/h) 0.1 0.3 0.7 -
2) AlEdold EA4 3
A el we WdeuA snge suigsel wAn s
As7lEel sk 0.1ACHY ® 22.6%°] HES Holw, U 7]dA]
T A% E9 0.3ACHS] A9, 15.7%° 74 Bk 7945 4
< Wby Azt maart AAARE Gelg Aol A IS WA=
A% ¢ 5 Ao
4.10> 718357 mE QoA A A
an el | A Wk | e v A
= kWh/m' | A7+8% | kWh/m' | 238% | kWh/m' | AZE%
0.7ACH(ZT=EY) 31.7 - 44.3 - 76.0 -
0.3ACH 20.6 -34.9 43.4 -2.0 64.1 -15.7
0.1ACH 15.9 -49.8 42.9 -3.1 58.9 -22.6
Cooling mmmHeating -©-Decrease Rate (%)
T 900 - 0.4
T 80.0 76.0 - 0.3
S
£ 700 64.1 02 §
< 600 o i o1 £
£ 500 G- Lo %
E 400 e ST L 01 §
2 . -22.6% 5
£ 300 =S -02 8
Y 200 -0.3
H B
c
i} _ -0.5
0.7ACH 0.3ACH 0.1ACH
(1§ 4.3) 718457150l we Wblollux] AHlF didw vla

64) YFAL1, (2011), =W AElAM 9 7128}t Aldl, =AU 3§ 9)3], 55-62
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4.2.3 AHZAHH (Window to Wall ratio)
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66) AAAAT, (2009), 71FHsH S-S AT AEAUAEETT FAAE ATAF(1ARAE)
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i Cooling M Heating

-&-Decrease Rate (%)

T 900 r 5% o
« &
E 80.0 76.1 75.2 77.0 4% ?;
£ 700 3% &
; o ]
= Q
< 600 r2% 2
2 500 | MR- — — 1% g
£ 400 — c 0% ©
2 c
g 30.0 - 1% =
% 20.0 2% §
3 10.0 3% 2
i} . -4%
WWR 30% WWR 50% WWR 70%
(29 4.4) 5 W] FwAn] Wstol] Wk iu| g v
<E 412> $F 4ue] e w2 Yo yx] au|gF Az
2w e A ke A ke g A
= kWh/m' | B3E% | kWh/m' | A35% | kWh/m' | 23E%
WWR 30% 33.8 9.3 42.2 -4.6 76.1 1.1
WWR 50%(Z+5E9) 30.9 - 44.3 - 75.2 -
WWR 70% 30.2 -2.3 46.7 5.5 77.0 2.3
i Cooling M Heating -©-Decrease Rate (%)
T 90.0 5%
£ 800 e 75.2 4% %
-§ 70.0 - 3% &
I~ Q
< 600 2% @
S 500 i 1% &
' i [
£ 40.0 - 0% O
= == e
2 30.0 et 1% §
S 200 2% &
3 . 8
g 100 3% 5
c =
= -4%
WWR 30% WWR 50% WWR 70%
(19 4.5) 55 Ao AFHAH] Hgo] Wi
H| nl
<E 4.13> 55Y¥ FuAne me ey x] v 43
F e 1 X WHbol 4 A Yoy A
= kWh/m' | 228% | kWh/m’ | A88% | kWh/m' | 23&%
WWR 30% 31.1 0.7 42.9 -3.3 74.0 -1.6
WWR 50%(%+5E9) 30.9 - 44.3 - 75.2 -
WWR 70% 31.5 1.7 45.7 3.2 77.2 2.6
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4.2.4 3¢ AdAEFHEAS (Solar Heat Gain Coefficient, SHGC)
1) AsHele 24

A3 o] AALFHEASF(SHGO)= 0.2-0.8610= thekst zks vt 33
o] AAEHASE wE Wt uR] AnjEe] WstE Au Ry 98] 3
o] d#AFEY FAYHE ATEDY FLdIA nAHsta, FE IAEHS
ATS <FE 4.14>9F o] 0.76, 0.51, 0.312 WHI}A|FH ).

<3 4.14> SHGCH & AAHS 93 F5o T7 % E4A
. o | ANFARRE | QNAASE | dBFE
(mm) (%) (%) W/m'K

Double Clear glass(X%=%2%) | 3-6-3 0.812 0.76 3.1

Double Blue glass 6-6-3 0.514 0.51 3.1

Double Low E 6-6-3 0.543 0.31 3.1

@ SHGC Watel nh Jubgolux ulela 2% (1d 4.6), (13
413 2ol dEvlel 487 FEo] SHGCWEE Yyhgolu] Lsuael
20 Q9 MAA Gtk olAe SHGCTF Aeld 5% A 5o %

avlgge] E7hstel,
el au@ AfdE A 9%E nAA Eaglen, SHGC
- -

Sw ol g #| Yo A Yoy A
kWh/m' | A72&% | kWh/m' | 273&% | kWh/m' | 234E&%
SHGC 0.7(%x+x4) 31.7 - 44.3 - 76.0 -
SHGC 0.5 33.2 4% 42.6 -3 75.8 -0.3
SHGC 0.3 34.4 8% 41.5 -6 75.9 -
67) 328t~ EHo]X], http://www.myhanglas.co.kr
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(19 4.6) 2 F5o] SHGCHs}| uh WbdollyA] 4n] Hla

Energy consumption (kWh/m2yr)

Energy consumption (kWh/m2yr)

50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

I Heating

i Cooling -&-Decrease Rate (%)

44.3

42.6

SHGC 0.7

mm Heating

SHGC 0.5 SHGC 0.3

i Cooling -©-Decrease Rate (%)

5%
4%
3%
2%
1%
0%
-1%
-2%
-3%
-4%
-5%

Increase and Decrease Rate(%)

5%

4%

3%

SHGC 0.7

2%

1%

+ 1%

0%

-2%

-3%

-4%

Increase and Decrease Rate(%)

-5%

SHGC 0.5

SHGC 0.3

(19 4.7) 55 39 SHGCHs}o| whe ybidey=] Am] vl

<F 4.16> 53F 5] SHGCHSlol| & Wtol =] 2n|sF Ay
" ke A A Ykl 14 X R R Y
= kWh/m' | 22¢% | kWh/m' | 228% | kWh/m' | 228%
SHGC 0.7(%#5d) | 31.7 - 44.3 - 76.0 -
SHGC 0.5 31.8 - 43.0 -2.9 74.8 1.5
SHGC 0.3 31.6 - 42.2 -4.7 73.8 -2.9
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4.2.5 &JF+% 2% (Horizontal shading)
D AsHee A4

B APPAE AASE A QA A5} RS Folvl, Wy

ol= #He} A A7 &L 25°CHHA
24

= 7 Ao, AFH YA Fa FJIAANH HAd a3E B F Ak
24 5191 0}.69) 223 '}ook.ﬂ A% dukd 02 600~1,000mme] WS 74A 3

glom, 7]EAT WEY 600mm FHARFA A Ao A5 e,
600~900mmol A= Wa7t nn)st Aoz yeiyth wela] d=wol 2ok
Z1o] 400mn, 600mE WFE 53 (UGS LS Ao o vx Azt

Fe WrleknA .

68) I 29, (2002), T F2 AFFA AEY YRS ZAaE A AA RAF wiR]
st A EP%&HEHPJrﬁﬂ%Qﬁ =54, 2(4)

69) The City of New York, Urban Green Council, 2010, New York City Green Codes Task
Force
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el g A7 5.6%5 7 ek

o MmN
o 2
Iy
rir
pad)
o
=)
BN
=
z
(07
12
i)
ki
S
o
P
gﬂ
)
v

< B, 2y Yo x| Av|EFo] UiF fHAhste] AA FAU A
ZH| o A= 10.8% A7FE AT}
¥ 4.18> Z3FA|old wE Yo 2oy x] AuE Ay
2 e A Wulol | X B ERE Y
- KWh/m ARE% | kWh/m' | A28% | kWh/m' | A28%
T 31.7 - 44.3 - 125.4 -
Z %A o] 33.5 5.6 40.3 -9 91.3 -27
M Heating m Cooling M Lighting
140
;; wog | E 27%
5 100 :
,§ 80 L
g 60 4
c 9%
S a0 [ pimmmmemmmes
g 20 l 443 +5.6% l 8
0 T
ZESY =2 of
(19 4.9) ZFA ol mE oA Ln|sF vl

4.2.7 A3437] (Natural Ventilation)

1) gwelel 47
Aol Aol aFEA e Agele AR E =gkl oA
ek @ & vk AQAWNE AW ABS AA UA LuFe o

I
10~30% A<k &37} Qvta Ru=Ei 9ow 70 HA7E
2ol AHAA wet AR A4 TIIFAELE A
of wet Fs Ao R st FI|d e 5
of EFREE AulE 0%2 B, A 20%9 50%F

70) Whole Building Design Guide, http://www.wbdg.org
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o, Adg7)e] 2SS dT|er WTIte s Al

2) AEdeld A3 &4
BT 2 TIke] Ad@ls Wiy Ae] 2AaE Th e, 53
Wkl |yA Azrgo] Avk AHE 20%9 45, EEED ] Wil A
2.5%, gl A 8.3%2 A7
= BolARt, ZjHE 50%9 7
g

Aad fu dadeur] dago] Sos As & 5 Uth

< 419> AAZ V] whE Wbty X AuE Ay}

2w ko g 7 vy ukof 1 %] Y- ako g 2
= kWh/m' | 2728% | kWh/m’ | 234% | kWh/m' | 235 %
open 0%(FE=r9) 31.7 - 44.3 - 76 -
open 20% 30.9 -2.5 40.6 -8.3 71.6 -5.9
open 50% 30.9 -2.5 41.5 -6.4 72.4 -4.8

mm Heating miCooling -©-Decrease Rate (%)

u
o
=)

25%
20%
15%
- 10%
5%

0%

F -5%
- -10%
-15%
-20%
-25%

45.0

8
o

35.0
30.0
25.0
20.0
15.0
10.0

o
=}
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ABSTRACT

A Study on Zero Emission Design Strategies
in Public Office Building

Kim, Seung—-Min

Major in Architectural Environment & Systems
Dept. of Architecture

The graduate school Chung-ang University

Recently, as due to global warming the problems of climate change
and resource shortages are getting worse around the world,
considerable efforts are being made to reduce greenhouse gas
emissions. The government of South Korea also plans to decrease
greenhouse gas emissions by 30% compared to BAU (business as
usual) by 2020 and the architectural sector should diminish the
emissions by 26.9%. To achieve this goal, public organizations are
expected to take the leading role in reducing greenhouse gas
emissions. Due to the fact, various pilot projects are underway, which
includes obligation of energy efficiency 1st rating and greenhouse gas
target management system of public buildings. In particular, recently
as luxurious government office buildings and energy-wasting public
buildings have emerged as a social problem, energy efficiency
improvement of the existing public office buildings became an

important issue.

This study is to proposed phased reduction prototypes according to
the reduction target of greenhouse gas in order to cut the emissions
of the existing public office buildings. To attain this end, I set up a
base model by analyzing the current architectural conditions of the
existing public office buildings and grasped the specific properties of
greenhouse gas emissions through energy simulations. Furthermore, I

suggested phased reduction prototypes for the reduction target of
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greenhouse gas by applying the methods of the zero emission building

plan.

The results of this research can be summarized like below.

1. In a bid to grasp the present amount of greenhouse gas
emissions in public office buildings, 1 analyzed the current
architectural conditions of 33 district office buildings in Seoul and
Incheon. Through this process, 1 could set up the base model and
grasp the properties of greenhouse gas emissions by running energy
simulations. The base model showed its performance of building
energy efficiency 3rd rating and discharged CO: : 34.4% in lighting;
34.4% in electric equipment; 12% in cooling; 8.7% in heating; 5.2% in
fan; 4.1% in pump; 1.5% in hot water. Internal heat gains from lighting
fixtures and electric equipment and solar heat gain loads, led to
significant CO, emissions in cooling. Therefore, [ concluded that
greenhouse gas emissions In the base model can be effectively

decreased by cutting energy in lighting and cooling.

2. As a result of the performance evaluation of technologies for
energy efficiency, improvement of insulation performance of building
envelope and air thightness had the greatest impact on heating
energy—saving with the saving rate of 49.8%. In the case of cooling
energy—saving, awning showed its performance of 18.2% and electric
peak load revealed saving rate of 10%. Dimming control uncovered

reduction rate of 27% in lighting energy-saving.

3. As a result of evaluation of the applicability of renewable energy,
photovoltaic system accounted for 10% of the base model power
consumption and geothermal system has an effect of saving 12% of

total energy consumption.

4. The 15% greenhouse gas reduction model compared to the base

one, diminished 10.6% of CO, emissions through: improvement of
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wall insulation performance and infiltration; adjustment of window to
wall ratio and SHGC (solar heat gain coefficient); shading installation
on south-facing wall; application of natural ventilation during the
changing of seasons and in the summer. The model also cut 5.4% of
CO. emissions by power generation through setting up a photovoltaic

system on the rooftop of a building.

5. The 25% greenhouse gas reduction model decreased 25.3% of CO
» emissions through applying dimming control system with the

technologies for energy efficiency used in the 15% reduction model.

6. To build the 40% greenhouse gas reduction model, I increased
the rate of the applicability of renewable energy in the 25% reduction
model and expanded the application of photovoltaic system onto
southern wall. I also applied geothermal energy system to generate
heating energy. As a result, I could reduce 40.8% of CO, emissions,

compared to the base model.

In this research, in order to achieve 15%, 25%, 40% greenhouse gas
reduction, compared to the base one, I combined the technologies for
energy efficiency and renewable energy applicability, suggesting
phased reduction prototypes. I believe that the prototypes would give
directions when it comes to planning the implementation policy of
phased building plan factors, according the greenhouse gas reduction
goal in the existing public office buildings which are the subject of

greenhouse gas target management system.

Keyword : Public office building, Greenhouse gas emission, Energy

efficeincy, Renewable Energy
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