BEAEZTREPE T VR

REIEAF L TEAEF LS
v EAR 103 & 127

(AL P F22% HREFT 2L L 2 R ABHILL)






PG10301-0452

S RAETRAIPFETIARLSAS

AP F MM AR AEIERAL G
FIiFEl i Hg ®&
Pl 1L DRI T iR

Py F kit MR s B - R

BRI Ry ¢ d Ry 4R
¢PEXRE 103 £ 120

(AF2PE22H HRFT 2L 2 N4 ABHAL)






B =

2 I
2 I11
3 V
PP VII
L S - 1
Fo PGB 1
%:i ,}:'-’31‘ = 2 ?‘&pﬁ-‘pq ......................... 9
¥ - & ﬂ\ﬁz‘iﬁﬂw*ﬁ"rf’m .................... 9
P8 TCOREptk, REPHRTE ... 11

¥ = ;‘F—fﬂe“\")f’i“v\’f‘? ........................ 19
- & TCHREHHE, REFRTERA ... 19
FoH REPTEGERE. ... 23
¥ Fi%ﬁ. .................................. 37
G- F =oAL 1 37

%‘:: & A TCohpEdpth, FAFESR.......... 42

¥ 3 N e 45
B = B B e e 45
I & k- 47
Hék- AR A LT Y. e 49
ek P R AR LETY R e 55
ek HPRB LA LEY . ... 69

T B B e e 77



SERBRA R IR RG]



% =X
22-1 2RI GFIPAALTFFIBE BB ... 15
222 FFERZERFZ LIFH B . iiiiiinnennnnnnn. 18
231 BB RZWEEI . o 21
232 - R AFRREE. . 22
£33 APIFAAPHE BERALETHE-F4............ 24
234 AT HRABT A 26
235 Hom BBy, ... oot e e 29
% 3-6 7 Bk R 1 R EF Cow(kgCoe/m?).......... 30
% 3-T *tiget X1 2 F HARHFEF CFowj(kgChe/m?).......... 31
238 pREEFBLAEFTHALEE CFivj(kgCle/m?).......... 31
239 FprRFEP XL RFTHALEE CFfj(kgChe/n®)....... 34
% 3-10 B¢t X1 BT HALEF CFrj(keClhe/m?).......... 35
2311 eRFBAFEFSHERBEFE. ... 36
24-1 G2 P22 FREBHFULFETR ..o, 37
24-2 A2 P2 FREBFAURFTR ..o 38
24-3 B A2 FREFFURRAT.....oool 38
2 4-4 A2 RBAE-ERB -ZFRPFPERRAT........LL 39
2 4-5 PENERBAE - ERRB CZERPFPERRAT........LL 40
2 4-6 FREPBAE-RFR S FRAFEBRA. ... 40
24-7T 22 FROFA S~ PR EFRAIT ... 41
248 PEOFARH TR ERSTRERAT . 41
24-9 AR E PR T R AT . 41
F24-10 o2 FREEEVNERFPRAIT...oooviii i 42

24-11 A2@EPERFERRAIT...oooo 42



SERBRA R IR RG]



Ml-1 2 63PN EEZLRPBPEREF2ZE ..., 3
R 1-2 Be - BErgr £ 43D FRYSZTH2

ARy (TR -8 2012) ..., 4
WM2-1 ERA2GFPIBETEM. oo 9
B22ep2if2 ¢XPIRESARIFESH ......... 10



SERBRA R IR RG]



- LA

BRrR- P MBS MR C MRAFZTET ALK 2R E
FIRe EXLGEAEITS 2 o FEAET A S 1990 & A Bz TR B
e 2005 % 4k T E Aok (s > Rrke Vb A - PARR AIMBL B
@8 rrk2 B AT RS B TR S A R RoT 2 B A R A BENH
S AL GO ATHRAL e AP M JINE AT Y T E M AP T
A# O PENASZAETY QA r NP2 AP RBE 2R T RS T
o el 4 R 2 AR % o

CFE R AR
AT O BME LT LV RGTE ﬁp@ Th AR F«ﬁ segm
JS&’!E'JJ‘F,% AR EZRPRPNEFEAME I RT H LA L ETE -

FE'B& gj‘l‘ajg‘;}'&m %';?r 0 AR ﬁﬂ#k?lﬁlz‘ j\’#g{‘l"" » 7RI Had
5% EAéi%ﬁ‘%#‘4%“%\*?\?@?%~%ﬂm%uﬁiﬁ
o %Iﬁlyfij\ﬁlﬂa?ﬁ %]H\#E’E_ TR E A H R4 AR
Ve T B AR AN E L—ﬁ_éﬁ%])‘ R IR ECIPE: B e

ZNEEFR

IS Y e A g HEER TC02 ;ﬁxg;}%qf%J 2 FH R Sk o j\;}%
B r g2 £ P22 G PR MR 7 LHE 2 AptanT i 5w

SRR E FSUY P RTINS E R P
Sftam ki id = ahp o AF7 g s @ EEWH-BC 2. " C02 BRIt d R
F]F el R 002 BB T o KH P AR E G (1) ¥ AR

Vi



2 AR A R FI R ARBIE T

Foofpg faf iz (D FAAHEFTE SR LEALE LY R
%%m’?u*ﬁﬁ?mﬂﬁﬂ%ﬂu’riﬂ SEART IR S L 2
ARG hA s

o~ 3 RERER
E k-

rEpZAsENARETe AN THREAMPYE RE Ly 2 AR
B s 1 2T TR
APHBN CMABZ A S AP FR
=82 3 B BRI S B

AEE

AForE22 CRbi2 0 @ Py B2 ASRWATE L BT H2 R L0 2
ﬂﬁgﬁ%iﬁﬁi*%%aﬁiﬁ?ﬁﬁ*’%%ﬁ%ﬁ%ﬁé’aiﬂ%
2013 #x% % "THMBEAX A HEEALE R T HMREAMET S &
PR SRR F I AR BRE TR o AL ERMEA CFb 20 2 i

L ARTR A ZEHAPE TR N MR E A 2 E AR PR 2R
TE P RAET 2 E LR Sk
Li‘éig:

ZRAPFRBTHEE ¢ PR
,ﬁ#M3HM%A$<Pi§§££€
BPHSM RSB A FEH A

14

AFFPRRF2ZE I RBS AEFABEE 0 F LA B LAF 2
HAREFHN B TL2RY BRRBRREF 0L g AR R < R
wﬁ%ﬁlgwﬁgiorﬂ,%ﬁ*yléiﬁw%mﬁéfﬂﬁ’wwﬁﬁ
BEHOR AR G E R S PR R 2 2 P 0§ FRRERE 2 2R -
ﬁ%éﬁpz%?%%awzéﬁﬁlgiwﬁﬁﬁagw;g,u@ B 5
MpZ AR > T FL FIRRERIME RS 2 %G o

VI



Abstract

Keywords: Green building, Building carbon footprint, Carbon dioxide reduction

1. Study Origin

The slogans of low-carbon city, low-carbon transport and low-carbon
communities is exploding around the world, Building carbon footprint evaluation
system has become the latest trend of green building after the entry into force of the
Kyoto Protocol in 2005. Taiwan's EEWH green building evaluation system will also
be forced to face this new topic. This study follows the research of Building carbon
emissions over the years by Architecture and Building Research Institute, Expect to
include the Building carbon footprint evaluation in green building label to cope with

the international trend of carbon emissions certification system.

2. Research methods and processes

The Building carbon footprint (BCF) system follows the three principles of
“self-comparison”, "Effective Control™" and "system to perform the calculation and
assessment of carbon emission buildings of new construction material. Meanwhile, in
order to integrate with the Building construction practice, it adopts subentry
constructions method to calculate Carbon emission, that is, That project will be
divided into the main body of the building structure, scaffolding, exterior facades,
exterior windows, interior partition walls, floors and other interior and exterior roof of
the seven subentry constructions to calculate carbon emissions of materials production
and transportation. This calculation method is architectural design-oriented, the
designer can input data such as number of floors, construction area, engineering
components to quickly calculate the total carbon emissions and diagnose the building
carbon reduction hotspot, followed by modify the design to reduce carbon emissions.,
The BCF system is one of the rare assessment tool designed for the Building carbon

footprint evaluation.

3.Important discovery
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This study has completed the carbon footprint labeling method for "CO:2
reduction indicators™ of the green building label system. This labeling method, while
not a complete life cycle assessment, but only refer to building structure's carbon
footprint, but still is the world's most advanced Building carbon footprint evaluation.
This study can transform the "CO2 reduction indicators” from indirect factor analogue
to direct CO2 emissions calculation, with characteristics of (1) the building
design-oriented construction input-output method, (2) a simple calculation table, if we
replace this method with the existing "CO2 reduction indicators", it will allow our
green buildings label system become a pioneer in the global building carbon

Disclosure.

4. Main Recommendations

Immediately feasible recommendations

This building structure's carbon footprint evaluate mothed established by this
study should handed to the "Low Carbon Building Alliance”, Minor Alliances
between Academia and Industry program of the Ministry of Science from 2103, and
incorporated into the building carbon footprint certification systems:

Authorities: NCKU Research & Development Foundation

Co-organization: Department of Architecture National Cheng Kung University

The CFb method can calculate the carbon footprint of new construction materials,
but the green building label currently have been accustomed to most people, it will be
best not to change its track. However, the study moderator will execute the "Low
Carbon building Alliance” program of the Ministry of Science for three years and has
begun building carbon footprint evaluation and certification system. The study
recommends the building structure's carbon footprint evaluate mothed should handed
to the "Low Carbon building Alliance”, so that this study have an immediate effect.

Long-term recommendations

Enrich the building carbon emissions database.

Authorities: NCKU Research & Development Foundation

Co-organization: Department of Architecture National Cheng Kung University

The current building carbon emissions database is focus on aggregating

traditional construction methods. With technological development, many convenience
X



and good performance building material have launched, there are still many
construction methods and materials for database to collection, such as paint material,
composite chemical materials and special building construction method, Architecture
and Building Research Institute should expand a long-term building materials carbon
emission database program for the gradual implementation of low-carbon buildings

policy, and as a response to the pressure of the international Carbon Disclosure.
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S 485 I o ik Kg 0. 954 0.149 0.047 1.15
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FRFLR 5 2 (6000psi) m’ 4.71 21. 65 471. 34 22.8b 520. 54
EIE A RO S

m 4.50 21.48 175. 68 224.50
(3000psi) 22.85
T TR

m’ 4.35 21. 46 200. 62 249. 28
(4000psi) 22.8b
ST S S

m’ 4. 30 22.08 238.03 287.27
(5000psi) 22.85
TR - B <

m’ 4.10 22.11 275. 45 324.50
(6000psi) 22.85
sk = (9mm) m 0.04 0.16 2.70 2.13 5. 04
= F kg 0.002 0.027 0.18 0.10 0.32
= F M (66.5 x 80 %

H. 0.06 0.80 3.09 5.79
6cm) 1.84
£ F % (9mm) m 0.01 0.18 1.75 0.68 2. 61
% % % (12mm) m 0.02 0.23 2.33 0.90 3.49
% ¥ % (15mm) m 0.02 0.28 2.79 1.08 4.18
a4t kg 0.002 0.03 0.21 0.03 0.27
# fL 4T (6mm) m 0.01 0.16 1.28 0.18 1.33
# B4 4T (9mm) m 0.01 0.23 1.81 0.26 1.99
# Fadt = (12mm) m 0.02 0.30 2.39 0.34 2.65
R~ m | -916.67 39.59 102. 67 10. 97 -763. 45
o+ m | -916.67 39.59 112. 43 10. 97 -753. 68
A ¥ 47 (2cm) m -79.2 3.42 23.94 2. 46 -49. 36
e m | -618.75 43.55 440. 00 16. 80 -118. 40

-]

A& (6 A F) m’ -11. 14 0.784 7.92 0.302 -2.13
e m -624. 0 51. 46 733. 33 19. 85 180. 65
s m | -343.92 43.55 440. 00 16. 80 156. 42
A iE (6 A ) m -6.19 0.784 7.92 0.302 2.82
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Gt PR R LR A ]

A #54 (1. 5em) m’ 2.83 0.275 0.783 3.89
EEA m’ 0.006 0.26 0.003 0.27
LR & kg 0.112 0.024 0.70 0.04 0.87
it 3y kg 0.112 0.024 0.96 0.04 1.13
Ko T kg 0. 222 0.024 0.89 0.04 1.17
wFH |MeEx e kg 0.112 0.024 0.84 0.04 1.02
B R 3 kg 0.224 0.024 0.72 0.04 1.01
Low-E #.33 kg 0.222 0.024 1. 08 0.04 1. 36
FRR R kg 0.112 0.024 2.41 0.04 2.59
PVC st kg 2.21
34 oL kg 1.72
% iy 4 2 (PET) kg 2.35
% ¥ #t' (Epoxy) kg 3.02
iv & %2 9 ABS #4474 kg 3.26
=) PC et 4 4% Kg 3.27 0 2.29 0.07 5. 62
PVC % % & ~ PVC 4= Kg 2.21 0.15 0.07 2.43
PVC ¢ 48 ~ =@ () | Kg 2.21 0.69 0.07 2.98
KRR Kg 3.13 1.23 0.75 0.05 5.16
ik kg 5.55 0.05 1.27 0.18 7.05
B R T 35.90 13. 37 30. 04 23.78 103. 09
v gps( 2AT) Kg 12.2 0.330 0.120 12. 65
v 4r4(80% JT) Kg 3.75 0.187 0.120 4.05
FR Y GEFRA kg 3.75 0.187 0.287 0.120 4. 34
s kg 3.75 0.187 0. 366 0.120 4. 42
4 S (80%w 42) kg 0.789 0.05 0. 84
i 1 & (80% ™ ) kg 1.79 0.186 1.83 0.05 3.85
PVC ® =4
(5.5mm* , CNS679-C2012| kg 0.216 0.012 0.029 0. 004 0. 260
)
TART Eggmrﬂz ’ CNS§79—C201§ kg 0. 829 0.047 0.113 0.014 1. 003
lzg.COmmzﬁf{CN;iISSB) . kg 0. 458 0.569 0.055 0.010 1.092
PVC mt v % 5| kg 0.751 1.148 0.092 0.014 2. 005
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i
i

FHE R 2 e

(4o, cNS1I350) || | |

(FRIR: g ER)
1-2 2 RBERBTHE

2322 FHFERARMB P EYy > LA CFbemRiz 50 2 {3
A2 EiT DAY L RTH AR A LR ?*f?;ﬁéu\lféfﬁifi T 2 i
Vo (Fbi=f 2 g1 ZrB s A8 P~ PR ERIRERD -
AR F GG AR AP e R e Pk A
TR RNLE 0 SRR E IR 1R L PRI EY -

BERA R 2 1R fiﬁi#ﬁi’{u AL R K OR R R  LHER
FmINEIRE A ko 135 T ki 2 BB B F P AR AR £
He B AR SR B InP2 o o B bldeT

#3-5 H m# i api Piciy

RC “t 3% 3000psi #3@20cm B &
fiert 1:3, 15mm T7.75
15cm 15cm #3@15cm B &
0.15 m? 16.7 kg 15 mm 3000psi & 5 2 =346. 01kg/m®
#3 4w S5 H = F 4 55 2 48 12 =12. 1kg/kg
=0. b6kg/m
51.90 kg 20. 17 kg 5. 68 kg

(FHRXR: AP FR)

et 'Q‘Lﬁ??ﬂf‘ﬁ@ﬁ denthaba fh o i 15enRC F B H kg §
T7.T5kgCOe/m? » {7 7 4 A R B HEMARE R - da g ff 5 > & B & Jait 2 R
Blem 570 IPE*,J\#kgt;y% BB LaFiWQ»J_;ﬁHg, VIR 2 1k R
ﬁﬁ*?’¥$T%%klgm%,p fARE A R U R ARE . A
LA CPb =R 2 poehgh s pooh s B R IE P 2 412 rad 2 e TR R A
3-4~11 #7 o




B AARR B AT IR AR R

it

LB R /4

%3-6 7 %% ot hid 1 Ak 3428 Cow(kgCle/m?)

Biempd

RC *t 4% 15cm

4 5552 3000psi 15cm

E walojf\‘%"c 1. 5cm

TT.T5(A % )

4% 550 5 4 3000psi 18cm

RC #H & 18cm 96. 83
E PRI ROk % L Sem
Kk
i
é;: ‘})ai’li‘}ﬂ #2 e 20cm 4% 558 582 5000ps1 20cm 111. 44
)
TRAER Y fHag 15em PC 4= 5000psi 1bcm 97.74
ALC + 15cm( 7 B R 4m 55 3 )
ALC # *H i 150m(:<@‘£1‘§-;é ) 27.6
GEE T
#3374 19x19x8cm
733 /38 8cm * 4k 1=/ A 58 5 83. 14
pi: 8 R B
Ié;’ J\/f 5’/ jf(
o S5 7 19x19x10cn
#33mE 10cm 7 Ak 12/ AT 58 5 109. 43
KRR ZFI%
3#.33 0. 8cm
484 0. 16cm
oI 25.59(A & @)
# I 3cm
¥ 1. 2cm
484 0. 6cm
L
% 424 0. 16cm
X AR 19. 97
o 74 3en
*®
¥4 1. 2cm
=i # 3cm
484 0. 16cm
TR 17.55
# I 3cm
T 1. 2cm
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N é}?iez,,\ﬁ

Tk A e P E

Eredk 4 0. 9em
A 1 2cm
R4 2. bem

91. 47

(FH Rk : 2y FR)

% 3-T 3ot 1 =5 H a8 CFowj(kgCOe/m?)

i PR B R /PR R ¥ mptp g
- fr i r8=15, 99
RS =2 g g # %R bmm=6. 6 28.27 (AA®®)
1:3 k% P/:Ff: 15mm=5. 68
Wik=3.05
LI S 10. 62
1:3 k7 #) % 20mm=7. 57
- 7 4=9.35
SR
7 4ddp Bt =1. 57 14. 92
(= =R4)
ok % R=4.0
ok 2mm=4.0 3 & & F 135(
gk s
8mm="7. 42 B3 4 i #=0. 59 15. 87
(B k#s)
1:3kik l/}ﬂ‘f& 10mm=3. 86
;7 0.006m*=0. 36
() FF b4 | kiR bkg=4. 81 12.73

1:3 k7 #) % 20mm=7. 57

(TR %R 27y FR)

%3-8 PIEFRH/I AT HAREEECFivwj(kgCle/m?)

s

LB R/ PR LA

H o g
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B RARR A AR TR R

3000ps1 58+ 15cm=b1.9 EE+4n 2

#3020cm(£ 2 + ) #3@15cm(-k
RC F@Fé&;f% 12cm 93. 3
T )=20. 17 -k

SR %m%;fz: % 2em( B )=21. 23

S8 76 =44, 08
1/2B 78 4 ‘kik 20kg=19. 23 66. 86 (A i)
#) 7 0. 06m*=3. 55

3000psi R4+ 12cm=41.52 H #:4% 55

#3010cm( £ + ) #3@15cm(-k
RC M B 4% 12cm 74. 85
T )=12.1 "k

S ';r]ﬁf;%ﬁ:; % 2em( B ® )=21. 23

SRk 4 6mm(EE R )=6. T2 48
75x40mm(+ 7 )=5. 52

LA S 3] = 41 70x40x1. 6mm@300mm=5. 01 3 62
9cm R RS Tomm=18. 45
2 (Fw)=0.92
k(S )=2.0

2T 12mm( B o )-6. 98 # 4%
75x40mm( + T~ )-5. 52

A # 41 70x40x1. 6mm@600mm-4. 55
FFFIERH 10cm 22.56
#334f 50mm-2. 59
#2 (#»)-0.92
k(R )-2.0

F AT Omm( B e )-4. 62 H# 48
65x40mm( + ~ )-5. 34

A = 45 60x30x1. 6mm@600mm-3. 12
R IR 9em 18. 58
ﬂiéfﬁ 50mm-2. 59
# 2 (#®)-0.92
Mk (R )-2.0
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1
s

FAER forff

e ERFIRES 12cm

Z T4 15mm( g% )-8. 36
2T 12em( o )-6. 98 H, 48
75x40mm( + ~ )-5. 52

34 T0mm-3. 63
2 (s )-0.92
ik (F®)-2.0

C Al = 41 70x40x0. Smm@600mm-1. 79

29.19

7 s 8 39x19x9cem-15. 68

5 F) 2. 21

Fren ) 3 -4. 16

£ 4 5 4% 55 #30800mm-0. 85
KT 5 4 1.8

2 (fw)-0.92

ik (s )-2.0

27. 67

ALC ¢ 723% 10cm

ALC v # 60x40x10cm-7. 86
FWir-4.18

3 (Fw)-0.92
k(s )-2.0

14.95

AT R4 10cm

36x60@1200mm-(-2. 03)

= 41-36x60@450mm-(-3. 62)
P 16K 25mm-1. 09
3 (s )-0.92
k(s )-2.0

& A4 20mm-(-15. 07) 4 3 4 & 42

(-16.72)

ik dEtE

5+5mm 38 i B I

4E1==25. 54
5+bmm 3% i ¥ & L1 =27. 23

52. 77
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Gt PR R LR A ]

4 4=

5+bmm 38 i BT

¥ i==11. 67

5+omm 3 i ¥} & 3 =27. 23

38.90

G T EREYES -

£3-9 3P RFP £ AT HAEEECF j(kgC0e/n?)

i

LB R/ HHR LA

Hoimpp g

B (K

- 4 f8=15.99 Sl

5mm=6. 6
1:3 k7 #) % 20m=T. 57

30.16 (A% &)

- fpiri=15.99
B T (f %) 25. 45

1:3-Kik7) % 25mm=9. 46
Tk F AP % 2mm="7. 25

FE v aps L 26.17
1:3-kik®) Jf: 50mm=18. 92
- % 4% 3em=9. 3

Lol 22.54
1:3-Kik7) % 35mm=13. 24
* 3 4 =(-48. 37)

HIE A T #754E% A lim=1. 32 (-39.48)

1:3 -k iF &) % 200m=T. 57
3+ 0.0Im*=0.59

B F e T Kk 7. bkg=1. 21 15. 37

1:3 Kk 7) J’j’c 20mm="7. 57
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CEE I A N
# 74 1. bmm=4. 89 B AEF
WO b gl e AT A 1mm=1. 32 1:3’145111'9;”?}% 13.78
20mm="7. 57

(FHEXR: 2 FR)

#3-10 B8 &1 2 F HREHECFrj(kgCle/m?)

Hid WA 5 R/ AR B g

7 %rFg 20mm=14. 49
K45 30mm=1. 31
EER S T0mm=18. 67
T YrFah L pe R TR 44.78 (L% E)
B L e 2mm=1. 19
BLYE 4% Sk =1, 25

1:3 kir#) 3]’5:%2 T 20mm=T7. 57

e kR 2 150mm=37. 89
A58 85=1. 25

ERRRT ETR 47. 89
@ L e 2mm=1. 19

1:3 kir#) 3]’5:%2 T 20mm=T7. 57

PU % 2mm="7. 25

kiR E S 100mm=25. 26
e RR I HPU BTE |4 5 55=1. 25 42.51
@ L e 2mm=1. 19

1:3 Kik#) 3]5%‘ L 20mm=7. 57

2500psi R4 4 50mm=15. 2
A58 85=1.25
Ff 2 dp 3}‘5%3 *£ %% |PU4 25mm=1.13 32. 92
PU - 5mm=9. 06
1:3 kikF) 3]%%31 20mm="7. 57
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S R R AR AR FIR A

B+ I 30mm=21. 74 % j
%< 20mm=0. 88

I # AR g R F 1 34. 83
1:3-kir® i 25mm=9. 46

R EBR=2.T5

(FH %k 2T ER)

%23-11 ¥ 3B AR S HEREFF

e B BRI kgC0e/m?
I3 B Fugj 1. 8 mm ¥ & fphd 17.47
2. 10 mm ¥ i &gy 21.84
3. 12 mm i APy 26. 21
4. 8 mm * 5315 23. 46
5. 10 mm * 3.3 29. 33
6. 12 mm * #33 35.19
7. 6 mm 3 - I 17.00
8. 8 mm 3 it HIF 22.67
9. 10 mm % * #IF 28. 33
10. 12 mm % ™ #35 34. 00
11. 545 mm g3 i % & L33 27.23
12. 6+ 6mm &3 i #% & .38 32. 33
13. 8+ 8mm g3 i #% & .33 44, 26
14. 6+6mm Low-E 333 33. 54
15. 8+8mm Low-E # 3 44,73
- BT AR P ] 1. spfeid (B4 mis) [19.84 (A%E)
2. SRR TEZEHEE 19. 94
3. Fatrid (ZABEE) 11.67
P *@_T#‘IEE‘JIJ\#L Fwf j 1. g (Fisd 4 m%E) 30.23 (%)
2. H GhAwEZE H 39.07
3. Tateid (ZABEE) 23.07
AP RREREEE “*AE?U* T (e 5 *1‘?—% R R RFFEAR
*- ﬁ*—##ﬁ ot o AR R PiEmPipte g s &
2 P TR EREG WP"P?I}%‘# | cﬁ“ﬁ—%&” B IinE s HY - kg iE

Il}ﬁgg‘, = jﬁhIg*ﬁﬁﬁfﬁljzﬁmié-?l'f—liﬁ*’f"’rmg\-
T3 FAMENA PRI TR TR AL T SR 2 BTl o

(?ﬁ%%:t?igﬂ)
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yri FI%R

¥ - & RPEARER

ACFd3=fiz » gt Ewp > G TAR R 2 TR R, 20 B3mR
Boip & iR octe e B AR T2 B KR RRR > R R S A TR
BAAFRT LM IR O RRL B R R R B B RER
A R RO AR 0 LR AL (R Btk @A FHE . WHE- %

iR APZ ZRES F 12 pR 0 BV LU BRAER ) F
A ERE R HOLE PRS2 FREBHALF IR T S EAFEIHR
e R FEEpon AR T P uEARE 0 U F RRRIR R
F4-1 G2 P02 FREBPNLFER
iz A | gz 3 0 107. 37 107. 37
azB | op 8 1 562. 82 1405. 75
axC | op 15 3 538. 26 1252. 42
iz D | ATeE 23+1% 3 534. 37 2293. 93
PEAAN | p@ 5 0 933. 98 933. 98
PEXB | o 13+1% 4 1163. 3 1764. 57
2 C | AT 18 4 375. 75 904. 74
B | B 5 0 T47. 62 812. 05
BB | B 5 1 1690. 6 1896. 8
X1t 4 K

R R R 4
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B AARR A T H R A

Lo % Uprkik o i ¥
CFs = [ ( Cs x W+ Cb ) xBc +Cw + Cm ] x LCr

Bk 5 eT) RS F R F
£ Cws 2E* 15cm 3 sk
EL

(D% # 4 B & 30% K % *

NE
TR F-EREI SLY- 3 T
B

Bc=1.0 - 0.49X>X =0.3>Bc = 0.85
15cm 30% % Yg & 522+ Cow=66. 09(kgCO:¢/m*)
(2% FH B~k 45% Kk ik * £

Bc = 1.0 - 0.49X-X = 0.45>Bc = 0.78
15cm 45%% g 5+ Cow=60. 65(kgC0:e/m*)

242 G P02 FRZ AN RFES

%,}(,{-ﬁ_ , Eljulz];j 7 Be ¥ o "I‘;]‘%}%T#”?E?’Hw\#k

©®
12.6% | 11.2% | 12% | 12% | 1L.5% | 12.6% | 15% | 11% | 11.6%
e
(@)
19% 16. 8% 18% 18% 17% 19% 19% 16% 17%
B B

(FH KR : 275 KER)
2. 2 & WA EREGS

CFs = [ (Csx W+ Cb ) xBc +Cw + Cm ] xLCr
2R RRGEERLEYT Y FEIN AT FEBRAP FEAT A S
GBcE M ER 0 FIP R T TUE O LCr=0.6~1.3° d W AFE T FLIFEHR

CEE SR SRS RS SRS TR U1 1 =8

(1)LCr
(2)LCr
(3)LCr

0.9
0.7
0.6

£4-3 Lz~ N2 FR= ARSI

(D
FA Y B

9%

7. 9% 8% 9% 8% 9% 8. 8%

7. 6%

8%
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Pre ¥ FAyEFR

(2)
26% | 23.T% | 25% 26% 24% 26% 26% 23% 24%
A B
3)
35% | 31.6% | 32.8% 34% 32% 35% 35% 31% 33%
A B

(FH %R+ ER)

3. AEALERREERSE
FAREEIE RS PEWEAREORAREL M R I ARE 2P
PRI B AT (RN 5 P H P E ) !
(1) 7haget 51 42 0 d pheimdeh 35(28. 2TkgCOe/m? ) i % 1 -k k) i 4 o 4
(15. 87 kgC02e/m?) °
()FEFH 4 d 1/2B #4566, 86 kgCle/m* )ex 5 1lcm o B A # fa4r
¥ 1 B A5 (25. 88 kgCO.e/m?) o
()FR B2 R 54 d HpmR
# 4% (12.66 kgCOe/m?) -
(4)

(30. 16 kgCOe/m?) 2 & ot B A &

24-4 GZEARVIE-RER S ZP YIRS

E R BRIV B 1. 6% 2. 2% 2.3% 2%
AL FR B 2. 9% 6. 6% 5.2% 3. 4%
EpEE R B 0. 6% 0. 9% 0. 4% 0. 3%
SRR 5. 1% 9. 7% 7. 9% 5. Th
(FHR KR 2E7T ER)
4 PROEE AL RRERS B

AR B %

P D ETTES Y

AR I FRGK AT

Feop ks R A R R AR Z P

(D #hheh %4z o pbeicrd b 45(28. 2TkgC0e/m? )2 5 238 F 44 7H 4
(14. 92kgC0se/m?) =

(IEE 41 42 d 1/2B 8 35(66.86 keCOe/n?):c 5 1lcm 6 &
¥ 15 4525, 88 kgCOe/m?) ©

§ P g
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Git AARR A PR FUR B §

(DE P xafe: d 4y 2230, 16kgC02e/m* ) ee & 3 ¥ 3 45 b 2T
(13. 78kgC02e/m*) -

F24-5 PGB R -CRER - EP P EFERA T

AL < R B 1. 8% 0. 9% 1. 2%
EREE R B 2. 6% 2. 6% 2. 5%
R R R B 3. Th 2. 4% 1. 9%
Ripa 8.1% 5. 9% 5. 6%

(FH %R+ ER)

5. BATL LR E
FEEEI T LS BT RS R KA R EE R

BT EZ T HOR® RdoT

(Dt ggeb & fe 0 o phegm et 35 (28. 2TkgCle/m? )iz 5 — LK F +
(10. 84kgCO:/m?) ~ — & F# -k 4 % b 45 (15. 8TkgCOe/m?) o
(DOFH1 42 d 1/2B #45(66. 86kgC0e/m? )z % 8cm CFC Mg o 1f
(48. 8TkgCOe/m?) -
(DEpxafe: d sy (30, 16kgCle/m? )i & B 7 + 3 2
(15. 3TkgCOe/m*) -

24-6 FREVBVIVE-REFR S ZPA P EBRLA

AL < R B 4. 4% 3%
ERLE ALY B 0. 9% 0. 5%
R RS PR B 2. 5% 2. T%
Bipat 1. 8% 6. 2%

(FR &R S ER)

6. ‘bt kRS B -0 A/FRA
20cm kiR g2 ehag (111, 44kgCOe/m?) hH a2 £ 82 2% 1 15emRC *F 4

(77.5TkgCOe/m* ) F > e 7 ok shheb o0 Flafert 251 gL, 7 % 1Cr
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%iﬁ&9°@é*%ﬁéﬁ*‘$i**$’—&@*§¥*$ﬁ%’ﬁ§ﬁ
é,—"»f_LzA é] ?1& _+-1E‘_rr*g_%£

#4-T GZH2 FRGIBHE - MR XFERAST

A SRR B 6. 3% 1. 2%
3 FR 6 2. 9% 7. 3%
BB 9. 2% 8. 5%

(FHKR: 27 )

T thibR i s & Bl R iR v C
Mg S e PR A BB CREFHIR . AT IR
FIMRC:E 5 A#H > » 57 P;;% ﬁﬁ; b g o +%,+wg%,f SR F E R B e

ﬂ%%f# ’ ’fﬁi}bﬁ ’é’" PN uf,, s I}‘] 1L ﬂ I-;I%J
% 4-8 o _u_'.%-ﬁ Crhdh ek g L oh TR ARA 4
Sl R bl 4.9%
?F:{%?P % ;ﬁ\;ﬁg\;u f}’J 2. 6%
tE R O ~2. 9%
RiFR 4.6%

(FH &M 2] ER)

8. “EAABFREE L L2 D/ A

P A G2 F IRTHARE S TG 1% R L &
FEHCFw b =2t 2%eniiz DR 2 P50 A X BT HE - BT 45412

(25. 54kgC0e/m? )3 5 % 44 (11. 67kgCle/m?) = FLIFFA d 305 i ~ & i & H
R BT PR RA R AR

%4-9 SRR E PRGN T RERA T

g R B 0. 7% 0. 8%
(FH X L ER)
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S AER R IR R L

0. EFB-KIRHI AL R ¥

RARG2Z EER KIERIAATHARE L2 5] 1% FpUES 4 @it
E4 CFr 4ot L8herys A 55 2 A B F R #T e £ pea 32

(44. 48kgC0me/m? )3 % 4F HI% 15 /8 1 % (26. 68kgCOe/m?)

i\4

#4-10 72 2 FREET P XERAL 17

BT R B 0. 6% 0. 6%
(FHRXB: dmy EE)

10. Feitpecamtp-oz A7 C

A S R L - AN EENE B AR S M2 R
AR IR ER R P RERIER  ETRSREY 2D KRR E > A
b B IR > iz AR ALCH A ok F AR pES CR R Y 4R T

A -

#4-11 282 PR FREFEAL T

e
v
A

FR B 21. 4% 11. 6%

(FH %k : +F]ER)

$o & 3 TR ERE, FATESHK

B TCOE B, 2 5bd @A 50.04 > sc® CFAde= R 2 15 E F 17
AR R ERY A o R B R E AR A H BRI LW e R
BIR od L F 107 R $F AR TR R Ao o ¥ ACFde= 2 X7 3~ 30% 5 A
Fore A ATE R AL F K o BT W R wt A R LCre TR AR
B EA s R AFAERES LRR > ERAT AT o
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poiEE S wRCFdeE R 2 S R TCOR BApth ) B ARIER o Aot TE 4
BEAET P EET 2 HCO R R e R B et T R T B AR
ARG e Ry o
= A 1 2 3 4 5 6 7 8 9
DCF(%) | 3=DCF<6 | 6=DCF<9 | 9=DCF<12 | 12=DCF<15 | 15=DCF<18 | 18=DCF<21 | 21 =DCF<24 | 24=<DCF<27 | 27=DCF
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‘j’
=4
i
it
ki

b AT Rd B AT TC0 R RRE ) LA RS S 2 o A
i ? L fFarrd S PR i 7 LE e R § 5 mawt
Eprdfh o e S 2 b Ao AmehEis > 1355 M B2 A
Bt RS ap ke A7 @ EEWH-BC 2 FCOziﬁ“i#ﬁ%J SV
FlF i R R0 R il c AR FREG (1) HY 2 AKGHF
wenlpi A R () T AAFE Y SRR LERAEL Y SRR
BizoFatHR; "COFEht  "EARDEEARITHAS L 2R
Bh G L o

iR AR T 2R E T LA f;“ma B2 PR S TSI HaE
WA AT M 2 2 2 2 e BB JEY MRE AR X o
H

HOR BT 5 P 4o

=

; ,,Lﬂ};#_T ARRFTHINA  FHEY B ERIRINS KR 2 B YRR o Bk 30%%
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