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B2
ABSTRACT

Keywords : Existing Buildings(EB), energy-saving design, improvement of technology,

ECO-efficiency, assessable model.

" Energy saving and Carbon reduction ; has become the issue of attention over the world :
The Copenhagen conference in 2009, the participation countries proposed a promise to reduce
the carbon emission. In additional, the COP16 climate conference in 2010,the organization will
plan to control the temperature that has gotten approximately 1.5-2 degrees Celsius. Meanwhile,
the international conference in Finland, Toshiharu IKAGA proposed the practical strategy about
CO2 emission with viewpoint of life cycle cost. Nevertheless, facing the over 90 percent of the
existing building market, which the Japanese government will take the " renovation of the
existing buildings ; and " usable value of the existing houses | into the significant developmental
policies from the environmental actions plan 2008 to 2012.At the same time the Japanese
government will expect to adopt the energy-saving design strategies in existing buildings so that

it would correspond to the goal of carbon reduction in the whole world.

In order to practice the living pattern of environmental and economical compatibility.
Nowadays various countries all devote to issues of energy saving and carbon reduction that
improve people’s life quality. And because the interconnection of the construction of industry,
ICT, production of building materials and cultural creativity affect directly sense of people’s life.
Consequently, it is important to practice the energy saving and carbon reduction and happy
living . It is also one of the operational project to archive the sustainable development in various

countries.

According to the Taiwan’s Bureau of Energy statistical data, in terms of daily energy
consumption and the energy consumption of building materials, the buildings in Taiwan account
for 27% of the total CO2 emission. Furthermore, the Executive Yuan in conference of Carbon
Reduction indicate that the floor area of existing buildings account for over 97% in Taiwan and
the consumption of phase of operational management account for over 90% of building life
cycle. However, to the vast existing buildings management in building market, the government

must boost the strategy and technology in " improvement of energy saving of existing
XI
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building , ,therefore, it will be able to give consideration to " enhancement of energy use ; and

" guaranty of users’ health |

Aiming at low-carbon green buildings, the Love Taiwan 12 projects were brought up in
Taiwan. Furthermore, governance guidelines, such as Green Building toward Eco-city
Promotion Program as well as Energy-Saving and Carbon-Reduction Action Plan, and the
conclusions of the national energy conference, Low-carbon Homeland, have been employed to
develop low-carbon technologies and to thus make progress toward low-carbon green buildings
and carbon-reduced eco-cities. Additionally, in 2008 the government passed the " renewable
energy development regulation ;and " energy development law | , further, they built the energy
consumption form of" high efficiency ,," high value ;," low emissions ;and " low dependence .
However, to the 97%of the building market, in recent years, the government devotes to promote
and support the existing buildings improvement project so that it has promoted the quality of
performance and efficiency of energy use in Taiwan. The types are subsidized as following :

public and private offices, public and private schools and apartments.

Nevertheless, 1ISO 15686-5 has proposed: the operational phase is the longest and most
consumes energy in building life cycle. So as to boost 97% of energy saving plan of existing
building, promote citizens’ participation and estimate improved benefits. As a result, this study

intends to establish the plans as following :

1. Collecting the domestic and foreign energy saving design and improvement of

technology in green building.
2. Reviewing the energy saving technology of green building is suited to Taiwan.

3. Building the self-control table and assessable route take office ,apartment and school

as an example to inspect its completeness and the feasibility.
This project comes to the immediate and long-term strategies.
For immediate strategies :

Synthesizing the issues of energy saving technology of existing buildings such as use of

popularization provide to citizens, designers and the administration as an example.
Xl



For long-term strategies :

Collecting the domestic and foreign energy saving design and improvement of technology

in green building.
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(Weak Importance) A 3 (Moderately)

5 e & EEkE T e B R - 2 &
(Essential Importance) g 5 (strongly)

7 "=E & PR T AN R R - Sk
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RARERE i e VA

(\Very strong Importance) & 55 (Very strong)
9 FHLL T ENERE T HE Y- &
(Absolute Importance) 3 3% (Extremely)
4 ip A8 ¢ R 2 ¢ B @ (Intermediate | , . ... .
' 8 Values) RATRER
R VLD

2
6
(7

2. kITALA
Bt AHPAJEAF SR AEPF > L B RARS KT HA 5 LT H I o

(1) BT R AEs 1‘]&)&; 5.7 (structuring of the decision problem into a

hierarchical model)

EIEE VR R el I L R R -3 e A U W R TR BRI E RS S i S
- P 1% (Objective) » f# = 3= 2 R (Criteria) ~ =t & 3= 2 B (Sub-Criteria) 2 & = & 1
¥ {72 & (Alternatives) » 2)= - B s 2 E DA R A2 F i KM% 2 2 b
AR eI T M o 1345 Saaty PR KRR AL B A S T TR Rl o
Rpatnd BALKRED T o 22 G2 B A A SAEREEAEL B B2 R4
PREGERIRMEZ B F - KX AR R R A LA AR T-9 SRR AoB

31 w7 o
P (5 )
o (%2 )

EEER (FZK)

S % (B )

(FH %R B4Rk - f R
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:;, = I._zt;ij—», PE 4 1¢}§P;bp9

\H
_‘m

(2) i oA ¥t Rt e ((making pair-wise comparisons and obtaining the

judgmental matrix)

ot gtaEEpE s 53 NBFFE - R F FEFA S FFF R g N(N-1)/2

R PR Bt iR {2 B R BV g 2 £ L o @ T2 AL T

é = 47 f}f_l]ﬁ}:y j‘_‘&"é—fﬁ;{'@/ﬁ\ EIJ ﬂkﬂ/? LLﬁ;\a f’_ E_i’?i 1o 4T ;\] L
1 a, - a, 1 a, Qg
a, 1 &5 1/ay 1 AP
A= . = . . . .
a, a, - 1 1/a, 1l/a, - 1

A g RAEE > B4 T S|  aij =1/ aji 0 aij>0 > aii =1

aj: iASRFF20tE ;5 1,j=1,23,..,n

(3]  #EE X FuE > A4 L FF TRk & £ £ M(local priorities and

consistency of comparisons)

AHP % 2417 B A7 4 3% i fas > S s BEBLD £ S HeE
WA T R AR AR R L EE o UA AL TR BAERA LR

A1 7 12 Basak £7 Saaty #74 I 2 Ac e 0 T IOHT e 2 F R R AR 0 Y

PR T, PR AT SR B PR T

BBt HEE 2 L Adak o BN FRE S Sl B R0 QR 5y

FRHEETALRFEZBLAE > TR ERFRREL o LT ST o

]

5 11s)

Wi
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T ERP G L PR

BRE2ZBLE Wifod g st Adpsf F- n 8 Wil H#c8 0 ol #17 o
BHWPS E - A BAeE Wiz - 2% B (s BB T 58 TE D A

+ e Amax 0 4o VAT o

n W
W= AxWw = |22 B2 By

nn

Mmax= (1/n) x( Wi’/WI+W2" /W2+...Wm’/Wm )

(4] Hdr- RMT RS =i g £ B (aggregation of local priorities )

ey

FAMI AR A SR EEL & R AR R - T

TEAE FEL T T R BEF - RPEKR T RE- K 245 #%(Consistency Index, C.1.)C.1

B2 3B 4o VAo

A. - Rf2dp&( Consistency Index : C.1)

A

max — N

n-1

C.l=

PR HEL L - R R F S RS AT LI 015 & 2 -

Bew ki BPE LR EARL EARR S I RFERR X i R

B. - x4t F(Consistency Ratio : C.R) :

133% Dak Ridge National Laboratory £2 Wharton School & {7 %7 7 > 3% &% = & 1-9

AL R FlEAEL > A7 FonfpdT o A2 IR e RIRG - KRR 0 4o 32
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%32 #FEFEn2 RIEHRE

N

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R.I

0.00 | 0.00 | 0.58 | 0.90 | 1.12 | 1.24 | 1.32 | 1.14 | 1.45 | 1.49 | 1.51 | 148 | 1.56 1.57 1.59

(F#L %k : Saaty,T.L., 1980)

M aAp e g T o Cl B8 R Eant F o f i - &2 5 (Consistency
%2 k%> CREZZE 40T N org !

CR:Q
R.I

- R AT BB A R - R R EFE RV R AR
U k2 Lo B WiGERFIZORER) 25 - REARFLDAE > MFAH
PEF-ARS R LKA 22 Bhe B Wi I S 308t B2 R

W2 Bhe g Wi A3 FlEhiRdL= B o
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TFERS AL LY

AR T AHP K a4 B jE X F i
%%~%ﬁa%~&a%§\im&aﬁ% o

ﬁg’k v M R B F kR AR

B2 F538 0 BA T
Yok 84% > H ¢ i AHP - M (C.LiE ) d iz

HEE SR

LA FT4oT o

Mo RMEPILI2FREE W

FooRfRA G 30 o BB AN

T o
% 33 AHP R £ 2%
p e # ¥ Reg PR g
(25~ %)
= Iﬁwﬁr‘é Raacd | B e et 0.241 0.243 [ 0.229 |0.326 | 0.244 0.310
e g | S g 0.294 0.253 0.306
L S S A 0.463 0.421 0.389
EHHBE & T4k HF el | 0222 0.508 |0.307 |0.589 |0.215 0.636
goRee L 0.482 0.411 0.364
£ 2 nhikd 0.143 0.063 0.118
ZR A RE R R 0.117 0.158 0.148
Z AP BIRB 4 0.276 0.243 0.275
(FHR &R 25 KR)
AHP é%%’»\%‘? W3 2 AP S B EEkiE > AT a1
93-100 & & p gk g & rﬁ%ﬁ%% B BE AR5 el 71 17 ) e d
Bliggprtrtdahp 1Y 52 2l WP EHAEDNE 5% >8R b4 %2

FABAT 1T %> 70 14% 0 94 34 Ff -

F019 TR E R ¢ R L
B S AN AHP A 2 R R (R R B it B 1) L -

i3

%34 AHP R ¥ a®piidsritin
z 5 > o N ER= )
B e ﬁi"]_?] e R HR (% < B)

s ﬁ’f?r’é ol | R a ity 40% 40% 71%
ety I S 4 61% 27% 71% 40% 41% 29%
2L S & 4 33% 20% 0%

KEWE g T4 KA e 0 62% 0 79% o 84%
gkt 93% 38% 100% 21% 100% 16%
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$zd FISEZEREP
p o 1 # yusg peo o
E ZRA S 2 LR & g
il i 2% <)
7 ’i i RS 26% 21% 24%
R RE TR 19% 0% 0%
& ;w,; B 2% 0% 0%
(FHR %R : 2FfER)
;’}5‘%\ 3_3_&;2\ 4’4’\§£Pb%ﬁﬂ4 ;{ AR r],—\ y 1’ e 1 Lbﬁ;{m_'—/ﬂ ;..Lgc_hr,—f :
%35 AHPRE £ Hhp 1 d B5% " R-FRE
o o % RUE AT
i ’ LpEEmEE ok | A hp ikiim
FAERHE N R TR & s i 0.243 40%
ERBM g 0.241 0.294 61% | 27%
L S A 0.463 33%
pgﬁﬁﬂaig‘g; I ’*’7‘3{1%%5‘&3% 0.508 62%
i — 0.222 93% -
ge-k e 0.482 38%
£ A iRk 0.143 26%
FH R 'g I kR 0.117 19%
FRAFEIEE 0.276 2%
ERESTEEHE
PR —EFEREEH
100% 0.500
90% 0.450
80% 0.400
70% 0250
60% = 0300
50% ——— o 0250
0% —— / 0.200
0% \“ék // 0.150
20% | — 0.100
0% —— 0.050
0% 0.000
SR EUE R ETREIE E4seiEite EEGREERMA ISR
e BRI ETACE EREIUEEE BEE LMRAGESE - RECIIEEE
—“—EFEEEE SR —-EXESES T
100% 1.000 | 70% 1.000
90% 0.900 - 0.900
60% ——
80% 0.800 - .00
70% 0.700 | 50% - 0.700
60% 0.600 | 400 - 0.600
50% 0.500 — ¢ - 0.500
40% / 0400 |3% 0400
20% / 0300 |20% o300
*____—.—-___7 v
20% 0.200 - 0.200
10% —— I
10% 0.100 - 0100
0% 0.000 | 0% 0.000
EEERENE EEEEAElE HEUIERUE B meEsEE gz

(At

RS- 2]

)
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EFERY S L Y
36 AHP B ¥ 218 Bof 4 s d 5% 1 PO
. VRS RERAY
E] m El -j: o o 2 - -7 X >
LypakiEdi ok | A hpiiim
Z RS E BT &gy ic i 0.326 40%
= B & e d 0.229 0.253 71% |  40%
AL S & 0.421 20%
KWL i T4 E ek 0.307 0.589 100% 79%
o S . . 0
okt ¥ 0.411 21%
N A R 0.063 21%
Z Ak ’g I % ib 0.158 0%
ZAPEEE 0.243 0%
EFgFli=En
MR ~EEEERESE
100% 0.500
90% 0.450
80% 0400
70% | 0.350
60% [ 0.300
50% | \ / 0.250
40% —— 0.200
30% | \ / 0.150
20% | \// 0.100
0% | 0.050
0% 0.000
BEECEAEUE HiEREETRETE EdaeEEs BEREEERS YRS
A R S ERETUZEE AR AR RRETUZER
—EFEREE S - EFEEEESE
100% 1.000 | 90% 1.000
90% 0.900 | gpos 0.900
80% 0.800 | 7006 0.800
70% 0.700 0.700
60% [—
0% 0s00| *— 0.600
50% 0500 \ 0.500
40% 7—4—7 0400 | B 3 0.400
0% | ‘K./ 0.200 | ¥ 0.300
20% 0200 2% | 0200
10% 0.100 | 10% |——— — 0.100
0% 0.000| 0% 0.000
ElEERdE EEEREREYE HOIEasEdE PR gz

(F

S EEYTE o)
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%37 AHP B ¥ 2ra % f

g_p;c% BELR-az (%

>

-

v

1

B

o . GZ(28 2 B)HERY
i LypakiEdi ok | A hpiiim
RS BR & A e 0244] 0310 71%
e R I S o 0.306 41% 29%
AL S & 0.389 0%
KAEWE ey R - i o 0.215 0.636 100% 84%
e S 0
okt ¥ 0.364 16%
£ 2 RS 0.118 24%
RN R 0.148 0%
Z AP RS 0.275 0%
EE(AEAEIEREE
o RRETUEEE |
o0% ~EzEEEEsE |
80% 0.400
70% 0.350
60% —» 0.300
50% —— & 0.250
40% ﬂ"“-— / 0.200
30% ———— \‘é— // 0.150
20% | _ V¥ 0.100
0% 0.050
0% 0.000
BEESBASUE B EETREE HEreilFitss BEREREERG B E RS
(A A R RO (A DR R
100% 1.000 | 90% 1.000
. EREEUEEE | ERSEUBEE |
' +—EXERESTE | 8o —EFEBEESE
80% 0.800 | 702, - 0.800
70% 0700 | .. L 0.700
80% 0.500 son \ - 0.600
50% 0.500 \ - 0.500
a0% |
40% & 0.400 L 0.400
30% ‘; / 0.300 | 2% \ F 0.300
20% 0200 | 20% - 0.200
10% 0.100 [10% — 1]
0% 0.000 | 0% 0.000
EIEEREE BEERHEUE  FOIERERE EhHBRABH RS Bk

(:ﬁt

7oL

SN 3 )
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KFTG  93-100 TR R AP SE AR A L A F 00 % b

Y
wx
W

1 N - X 2L
3 IIIJL =™ j\ﬁii ¥

Jury

v
iy
it
o+

)
e
™
fo
i

\:
g

Y. = il
Dl S

BT AL TR RRE o R R R ST D 2 8 e RI(R) 0 E

Bl B (k)5 A W F il s - &N en

H & A-3c ¥ (4 3-14 ~ B 4-1)

Bk B FA D G AR

£ 314 3 B o)S AFE P E 2 RiskE
B g Hp b A (= #(=) (O)r# £ (ko) /0 &
1. BB % 1,351,000 17,779 0.01316
2. B 2,374,035 7,393 0.00311
3. PEIE 841,800 9,096 0.01081
4, SRR TR 1,634,424 14,054 0.00860
5. =B b R S 569,940 2,728 0.00479
6. e R 972,300 31,500 0.03240
7. AF TR EN 1,375,004 8,874 0.00645
8. I et W 1,474,004 26,166 0.01775
9. L FEAEN 1,197,600 144,099 0.12032
10. A Bt N SR 3,449,826 155,826 0.04517
11. I et W 3,600,000 182,852 0.05079
1. & EE 5,500,000 399,480 0.07263
2. 9 BEE 1,724,996 109,681 0.06358
3. 9 BEE 209,040 7,762 0.03713
4, & B E 2,056,790 27,351 0.01330
5. & 5 EE 1,500,000 73,876 0.04925
6. 9 BEE 480,174 69,780 0.14532
7. 9 BEE 2,250,750 68,407 0.03039
8. & 5 EE 2,175,105 178,369 0.08200
9. & 5 EE 200,050 5,379 0.02689
10. g BEE 720,000 15,860 0.02203
11. g iy EE 472,850 20,285 0.04290
12. oo EE 4,100,000 22,847 0.00557
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80 e d B B

e

wGE )
Yo g JpT L ()= # (=) (O)F# £ (kg) 10 &

13, $i g e 1,807,435 11,842 0.00655
14, $i gL 1,162,778 131,960 0.11349
15. g EE 1,003,916 46,612 0.04643
16. Ak 4ok 1,323,653 1,737 0.00131
17. Ak 4ok 1,045,371 695 0.00066
18, A kg 4ok 843,158 286 0.00034
19. G S A 450,800 137 0.00030
20. Ak 4ok 920,195 19,726 0.02144
21. Ak 4ok 1,933,210 573 0.00030
22. Ak 4ok 2,700,000 1,424 0.00053
23. 538 S e N 1,703,651 449 0.00026
24. oK 2R 318,000 1,046 0.00329
25. Ak 4ok 4,500,001 1,719 0.00038
26. Ak 4ok 1,340,000 201 0.00015
27. Ak 4ok 190,000 478 0.00252
28. T Ha kT 841,158 2,996 0.00356
29. B A Bk E 786,937 9,843 0.01251
30. BBk E 3,700,000 57,037 0.01542
31. B4R 844,500 5,233 0.00620
32, WORE 1,048,000 22,947 0.02190
33, R Ay 2,000,000 17,481 0.00874
34, ORE AL 953,271 12,166 0.01276
35. WORE T 1,680,000 17,481 0.01041
36. A RE I 2,412,200 49,899 0.02069
37. WORE AL 1,811,297 78,334 0.04325
38, ORE AL 3,417,540 41,025 0.01200
39. E RTINS o= 2,860,000 4,837 0.00169

(FH %o 2Py H2)
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