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ABSTRACT

Keywords: Kyoto Protocol, Energy saving, Greenhouse gas
emissions reduction

Buildings have a long lifetime, on the order of 30 to 40 years, far longer than other
industrial products. At operation stage, energy consumption in the life cycle of
building is highest at 90%. The energy consumption and amount of CO, emission
are highly related. Based on the statistics of the Environmental protection
Administration in 2000 revealed the residential and commercial sector 17% of total
national consumption. The role of building in the residential and commercial sector
is focused on design control to avoid the creation of building envelope design and
improvement to energy saving of air-conditioning system.

The purpose of this study is planned to understand the impact and effect of the
Kyoto Protocol with responding to the Building industry in Taiwan. In this study,
first we analyses the problem of greenhouse gas emissions reduction in terms of the
Kyoto Protocol by the governmental sector. Second, we referred the international
point with responding to the Kyoto Protocol and understood how to do. Then, we
evaluated the inventory of CO2 emissions reduction from building energy saving by
IPCC Guideline. Finally, we assessed the strategies priority of Building energy
saving to promote the CO2 emissions reduction.

The result indicated that all the programs such as building envelope design code,
green building promotion, green building label and green building material label are
important policy. However, only building envelope design code is forced. In order to
respond the Kyoto Protocol and enhance Building energy saving, these programs
should be forced. Second, the priority is to implement the energy saving design of
building air-conditioning system, but the code needed to establish by Ministry of the
Economic Affairs. In the conclusion, the results suggested that the priority study is

the scenario analysis of greenhouse gas emissions reduction in houses.
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1991 6,611 72,820 20,926 4,742 13,737 3,580 8,179 130,596
1992 6,518 76,362 24,045 5,452 14,626 3,518 8,009 138,530
1993 7,075 81,606 26,102 6,456 16,287 3,663 8,484 149,674
1994 8,058 85,237 27,528 7,171 17,329 3,738 9,770 158,831
1995 8,477 89,220 28,803 7,882 18,787 3,884 9,802 166,856
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c= ol N ?};«*KF'“ FRREZN R P RERE (FHRR AFRAT YT TAR
foREF IR AT, B RIEE 531/3‘?")"5 Bk 2004 &)
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f3t) o poF R FEEGL A BB E 90% >
FRAN R GEANM L L8
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EHASPPAFRYFERYFTEASN ) AFATE LR EEL LR
fehbh e SR A LA TREE 225 a2 a4 HP o Rl
R RPE T AT L ERY £ 73 4o

PaERA Y LELZ IR SR BRERY 2L 2§ kR

\I% o
P R L EBRA T NBTHREL G A P HKF
BREPeHE G -RALFH T AHEFREFRTA v FRt 2R

AR R SR 3 R AT o

£2-5 G2 RF TERALN G

T RE e ppPedy | WETE | H e f
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AERPFIMEAE YT THZARRETGIP | RFHEEEAZ

"COF BRI, 2 TR K Fi R 40T T

ZRF DI EEPEEZ v L E2 A MR FRER P
FRr TR R LRSI iR R LR PR * 2 [z
ATRE TR FEARTRA AR p FELBER AL B
dro P A ZAZAL AT P OZAF R I T A a R F TR
Bz BEAREPEAF TR LR TR Qb FR
A= o HE S LR HETRIR IS G Bl ¥ b
# TZAGEREN ) FREELA CRP A 24 T DANER
FPrir TR dppagEe iy 7 T ¥ andgth ) v ARy
FRSZAZRP AP LR BnF L AR TR H % o
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FE R B R IRF

el

(1) R EF =R

AER SRR LIEE 0 AL RIS RBATLR

EEV = EV/EVe = 0.8 (2-1)
H ¢
EEV : & f ¢ 8 & i o % » =

UFR KGR Pz AT A TR AR L 2005 & AT -
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FoRETARE
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AP 25 TRLF LRI IAEAF 2 2R E KRR o

B R R2 §HEE KT RAFEHAL COP# (Heat
Source Capacity Density &COP Method, HDC) &4 > 7 12 Tk 4
ik S SR Y o A %Jrﬁﬁiﬁmuﬁin3wﬂ+ﬁ
WP o H SR AT RS R ON(Q2-2) s (2-3)2 RE o TE At

ERE2Z20% & E

HSC= ACsc/Acs = 1.35 (2-2)

EAC = (0.6 XHSCx ( 3 (HCixCOPei) S (HCixCOPI) x _Rs
L ERG B TP B & A e

+02x Rf  + 02xRp )  x Rm

1;)}& Frsb 9:3‘ L}\a"ﬂb 9:_,

(2-3)

Skl A

o

0
= x

[y

ﬁ

1a

9(2-2) ~ (2-3) T HHc2 3t E e

ACsc = Sf x ACf x (ap + a;xENVLOAD + axx7 ) -(2-4)

= (AFp— AFi/(n-1)) + ( AFp+ AFi) -----mommmmmmeeee (2-5)
ACs= AFC + Y HCi ---mmmm e oo e e (2-6)
RS =1.0— T @j X 1j =m=mmmmmmmmmmm e (2-7> & %2-9)
RE=1.0— @10 X r10---m=mmmmmmmm e (2-8> &L %£2-9)
Rp =1.0— X @j X fr-mm=mmmmmmmmmmmmmmmm oo (29> 2% 29)
RM=1.0 — ¥ BK -meerrenmmmmmmmemeemmmmmmeeeeeemmmmee (2-107 2 % 2-9)

He

HSC: 1% &2 F » & F]=

EAC: 23 A& i »ad » & 7=

Cs @ rk-k i 3% 3 @ f(ﬁmn

ACsc @ 7k-k i #5804 e £ A% (mYRT) > &% 2-7 2 ENVLOAD
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HCi: &7k-kai#% € (RT) > IRT(# i #f)=3024Kcal/h
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F2-7 Ak RAE S ERG AR ACse 3+ 58 S¥c

2 AR FA | a a az R® |28 4 %tk
¥ ACf
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PSR BRI A B3 [RPRE S 5501003

K DDCBE v 47 k5Lt 0.05

KB 5 DDCHSRIBE R v F 475 51010

Hi B4 | (RIHEFPE)
-ﬁih'.é,é},ﬁ’iéfu i‘ﬁx-rRm—IO—ZBk—
(FHXR P RIMZEAFE 7 FZAFRETFE I > 2005)

(BB L& s =it

ABP L BE N TR ;{?ﬁ?uﬁﬁ%%ﬁi%ﬁiﬂ EEES - SVE W=
ZFEEBPIA P HEEEF TR L RE S - HEERBARIAT
B2 20% i€ B E R iRy d -1l rm 2 RPBAEREEEE

e kR o B & R Ehe 2 X 2411 #h R

EL= (ZnixwixBixCixDi) / (Znixwixri) x (1.0-p2-p3) < 0.8 — (2-11)
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ey
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£ 3R EF MY N COF M 2R R BER L (GEA
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FERAENCO PR L RATFPRRET > CHITH CRP TS
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(2P COy 3= et | i2

ZRAMB L2 APAECAS B LEH R ALER RS
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(2-12)

ECO,=X2CO0,1 xM1

Ho
BCO, : = A4 555 CO 3£ 3+ 5 & (kg/m?)
COyi: & #FE 2 8 = CO 32 B(& % 2-11)
Mi: sz AsER 2 gz Mg e * £ (oo * vl 229039 K% ~ kE&
EHPT R 20025
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% 2-10 IPCC3F 4 2. B BH GWP 2 F 2 5 #8 4=

S

Pz

)

N

P PR 2

#

“FPHTER 20-year GWP 100-year GWP 500-year GWP
BEF Atmospheric lifetime

(Greenhouse gas) (years)

SAR' TAR? SAR' TAR®>  Difference SAR' TAR® Difference SAR' ~ TAR®>  Difference

(%) (%) (%)

Carbon dioxide (CO) 50-200 5-200 1 1 NC 1 1 NC 1 1 NC
Methane (CH,) 1243 8.4/12 56 62 10 21 23 10 6.5 7 7
Nitrous oxide (N,O) 120 120/114 280 275 1 310 296 -5 170 156 -9

AL kR 1 IPCC Second Assessment Report (1996).

2 IPCC Third Assessment Report (2001b).
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CCOx(# Hig th B )=F xW x(1-D)x (1 -R) -mmrmmemmmmmoaav (2-13)

FEAY O o PIFRY T GER AR Gk

F=fixfx —xf; ¥ F< 12 (2-14a)
FERP L S5HLT > PIAGK Gl F=1.0---- e (2-14b)
W=Xwixi »® W=0.7 (2-15)
D=2di> ¥ D=0.2 (2-16)
R=XXixZixYi > ® R=0.3 (2-17)
CCOx (5 Hid Thti)2 & 1o A2 10T 5 HHTC 3P
CCO, =10.82 (2-18)

H

CCO, : 2 {4 5548 CO, 322 1% #o(& Hi3 15 0
F:aktasic s fi: Ak 55 >
W:Edgi G#ic wi: 58 L F]F

it FREfELEp R 5o

D:atA it thlicdi: @A it F]3F
R:zbE&BE Azt » fhige

Xit L fafg 2 * 5o

Zi: 2 AR 224 COy g B EF

Yi: A 22 Gk

25 S KR P FNE AR A SR ARRE =R £ 5 2005
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% 2-11 24P & &

5T

J—

L b ey L IR e SR B R SRR S

4 é_;’i’iﬁﬁi%] CO, #2c 8 £

T B fift 7% i CO, PHTEl (kg-CO,) i
s m’ 55.75
71 CRED) m’ 72.33
TR i (D m’ 436
[T kg 0.35
SRS | () T 2167.59
S CEIVED T 442.16
ST B T 964.75 *1
B T 982.16 *1
F R R T 948.23 *1
N T 1446.39 *1
Avdag |- g CHEED T 44517
[T T 280.90 OB FT R 45 %
Py T 991.96
L1 AP ] m’ 10.75 (7.10) C ) [EBERR )
1:2 PR m’ 7.54 (5.17) ALY B
1:3 I ] m’ 5.66 (4.02)
FEFFIELEES 2500psi m’ 235.89 (186.69)
FHFEEEES 3000psi m’ 253.68 (196.28)
FAFRLEES 4000psi m’ 272.03 (206.43)
FEHFIELEE 5000psi m’ 302.62 (224.72)
FHFEEEES 6000psi m’ 330.42 (240.22)
SRS T ST G T 8273.16 *2
SR kg 248 *3
S (6mm HZH) m’ 21.94
SIFH (8mm ) m’ 25.51
S (10mm 7)) m’ 29.08
SHPHAT (12mm 23 m’ 32.66
SH{PH A7 (6-+6mm L) m’ 3435
5|1 (88 mm LK) m’ 37.23
S [ A5 - kg 0.73
EHIE kg 1.05
S kg 0.96
TR kg 0.91
é"—:%‘*&m kg 0.76
Low-E &?ﬁ[ kg 1.20
LB T 2593.14
B ARS (16k*1 1) m’ 1.16
+ P (R m” 835
SR (20%9.5%5¢m) 1l 0.45
e AR G RG D) m’ -863.13 *4
A Qem A m -58.38 %4
+ At m’ 61.84 x5
P (2em ) m” 5.75 *5
o (1.8em | m’ 4.60 %5
S (1.5cm Bl m’ 2.18 *6
WL (T (9mm) m’ 2.14
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PTR80S P PR S TR T e ke

TP (12mm) m” 2.65
;ggéfiigsf%mem> mj 1222 [ﬁ§?§£¥giﬁj§ﬁ%ﬁwg
S H] (501 12mm) m . B FrA e L
TS (10cm B m” 27.78
1/2B filh m’ 41.12
1B i m’ 83.41
[ |4 W F B (20mm) m’ 7.03 5 m’ KR 2 ke -
Tid I BT (30mm ) m 10.54 41 1.0kg
iz P (25mm) | om 5.52 PR R 7 T A5 FOR]
iz [ 45 (40mm ) m’ 8.84 st
TR [PVC BB - PVCAY kg 0.86
PVC 1R ihE m’ 3.00
Pk ’ m’ 0.27
VR BT [ gL T 65.4
IR rag?énjfgf}}%<3cm?,¢~4~> mj Y222§é6x + 6839 %7
N S IERH m Y=4.96X + 73.3
T i%n?gg%@%f<[smmwﬁm> m’ Y=6.03X + 61.38
o~ TSR IERE m’ Y=4.96X + 70.94
mgﬁ;ﬁ i (8mm v;:éﬁiwr%ﬁ,) m’ Y=4.96X + 48.44 *7
Bl |g(omm = S8 m” Y=4.96X + 53.14
P [0 2mm = 5es) m’ Y=497X + 57.85
H [#i(6+6mm Low-E JZH) m’ Y=4.96X + 66.49

 LSMERIE TS CO, | @7kt CO, PRI 2118.53 PVt CO, PR EI 393.10 13
fifl 1725.43 kg-COy/T FHET » PRI [k FR 2| 8 wy 3 ETY

ok 2.5 91 P SRRV 0 5 IS T8 12500KWh 2 TE £, 8225 kg-COL/T

3. ST SR CO, #HTENRLEL 8.95 kg-COz/kg(%':i’éﬂéﬁbJr ﬁ}ﬁ?ﬁjﬁ_ﬁﬁggyjpj K fgg:ﬁ;{a][ﬂ[q&gx
I} 8 S EHIGARAREE TR E CO EHTIpN R £T 8.95 x 1— (8.23) x 0.8=2.37(kg-COy)

*4-5'?%@?"'* ARl e (R AR S VA 2 CO, PHITEN G £ 7 5 E R fU [
HP Pl R YR T AR T 0.5 T ks (54 1.83 kg-CO,) FRET

kS FTE B AR AR BRI IR o P Elend 8 PR A A R L A
HAF o L CO PREIIE I » TR Bl 3

* 6. MEASIH VR | 3 VERETY > AMEAS PRl  » 7 0 B TR R B

* 7.m§ff"fd/ CO, PR EIZEE POyt G Rl - ™ FlIERRERT Y+ X
ST Y H CO, PHiEl > i 5t ] <200kg/m® [ (5% 10~12F ) > X I') 0 FF T

BAEE RS (kg/m?) <200 | 200~250 | 250~300 | 300~350 | 350~400 | >400
X = ik 0 1 2 3 4 5

(5~ P Siraya PEFE 2005 F FY)

(FOR J R P Fedhiz AR § 9 0 Sk RIZHEER L8 5 2005)
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% 3-1 p A 1996 & 1 2001 & 75 28F° & fas RAasT R ¥ £ (¥ = 1 1015])
ER 96 97 98 99 2000 2001 2001(%) 2001/90(%)
'L"r%? s 4,112 4,138 4,331 4.461 4,535 4,626 34.7
(1.1) (0.6) (4.7) (3.0) (1.7) (2.0)
T 1,984 1,980 2,002 2,058 2,113 2,057 44.5 24.1
(0.4) (-02) (1.1) (2.8) (2.7) (-2.7)
- A 719 707 705 728 752 705 343 14.4
(-1.0) (-1.6) (-03) (3.3) (3.2) (-6.1)
< s 384 379 378 388 397 392 19.1 20.5
o (1.5) (-1.2) (-0.3) (2.7) (2.3) (-1.4)
~ 838 851 880 906 928 926 45.0 39.7
* (1.3) (1.5) (3.4) (2.9) (2.4) (-03)
?‘3 2 2,128 2,158 2,329 2,403 2,422 2,570 55.6 445
-1.8 -1.4 -7.9 -3.2 -0.8 -6.1
1,067 1,056 1,177 1,213 1,183 1,347 52.4 38.9
A&
(-0.1) (-1.0) (11.4) (3.1) (-2.5) (13.9)
. 198 205 217 229 244 234 9.1 62.8
(4.1) (3.5) (5.8) (5.6) (6.6) (-3.9)
4 843 875 915 938 963 966 37.6 48.6
(3.5) (3.8) (4.5) (2.5) (2.7) (0.4)

(FR &R 0 p A i ke 7k F(http://www.globalwarming.org.tw/) )
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AR AR PR B & R

1998 # 4 a2 3372 ¢ R E RN ITNA > Fp 1999 £ 4 7 1 p Fande
d1 "TopRunner; 3+% - & TopRunner3+ % # » ke p &4 p o7 & F

A S F2h B A SRR YR TE BHEANEST EE A P R

Fk

Fog RETFHF NP ARNALTEC AR A Y2 A5HP o K125 0 4
BAE A M ER S RE B g T W Tk

TALE - 7% - VCRs ~ s ~ e o

(2) &#9uhi gD

2002 # 6 " > p A3k € W iEHE-TopRunner 3+ & & 4~ 0 ATR = ¥ % 2003
F4 FApdore Pt 2 A KIEP L3185 0 p AR i d i
goae F iRt E o (TR R 4T A S P Top Runner 3+ % #72R i Rk
P2 AR BR Ao 31 97 o PERIET 4ET N e F (%4
AT EROBIEATFER) G REFLESF R EHTA R E P
TE L ER P ikyp TopRunner 3+ % > P AFcf¥t 18 58 & S0 # F it R
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Target fiscal year FY XXXX

Achievement Annual power
percentage of ensray consumption
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