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Abstract Optimization and Model Research of Carbon Emission in Garment Production Processes

Optimization and Model Research of Carbon Emission
in Garment Production Processes

Abstract

In order to mitigate global warming, haze, dust storms and other inclement weather
and air pollution, many countries and different organizations have issued a series of
regulations and standards on carbon emissions. There are carbon emissions in every link of
the textile and garment industry and because of the huge industrial chain,large amounts of
carbon emissions have been produced. This paper mainly studies carbon emissions in
garment production processes through the establishment of model, quantitative analysis
and Optimization in order to provide the basis for carbon emission control of clothing
production .

This paper first summarizes the carbon emission status and background of textile and
garment industry, a comparative analysis of the carbon emission accounting standards and
the current international method has been carried on. At the same time, garment production
process, production equipment and procedure were analyzed. The paper also analyzes the
production equipment and process of three common style garments as examples

According to the related rules and definitions of carbon emissions, the paper
establishes carbon emission calculation model corresponding to the various segments of
the production equipment from transmission process, waste disposal, labor loss and carbon
emission factors for cutting, sewing and finishing production processes. All energy are
transferred into carbon dioxide equivalent for carbon emissions accounting and evaluation .

According to the evaluation process of carbon emissions in PAS 2050, the paper
analyzes the carbon emissions in male shirt production through process analysis, functional
units, data collection and carbon emission calculation. The quantitative calculation results
show that the carbon emissions in male shirts production are higher than carbon emissions
the male shirts with fabric produced. Sewing processes produces the highest quantity of

carbon emissions.
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Optimization and Model Research of Carbon Emission in Garment Production Processes Abstract

On the basis of the above research, this paper discusses the approaches of reducing
carbon emissions in clothing production process. Take male shirt production as an example,
the paper arranges and optimizes the sewing process. A comparative analysis was made
between the production process before and after the optimization of carbon emissions. The
results showed, 7kg carbon emissions decreased in the sewing process. In addition, human
transmission and conveyor belt transmission, these two kinds of transmission modes are
compared. The results show that under the conveyor belt transmission, the carbon
emissions are reduced a lot of compared to manpower transmission.

The process and method of carbon emissions calculation model established in this
paper are also applicable to other styles of the clothes, which can provide a basis and
reference for supervision and evaluation of carbon emissions of the clothing production

enterprises.

Keywords: Carbon emission; Garment production process; Male shirts; Procedure;
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Ji AR AT 20 45, WA MAUIEE Tolk. 2CIE. s, Bl S R s A A
JBOR) R H aE BN, AR, A BRSO b S R T AR LA S BRHE O
#ro 1 GHG Protocol, PAS 2050, ISO14064 %5, A% MW 7L N RANLI th 44y 5-4&
G BRSO 715 o A SO AR S S AT 20 L 0] [ Bm s F bR v .
LI AR STV LU S 0 T

2.1 WHERUE RS

AR, BT AN IR IR = SRR L, B bR EAHARER T A SC AR VAL,
45 NIE, BOCEH 15 PRI THRIETT ZARIEN 7 i R AR, R T
CERSBLT . BRI . “BRBRAE” EMEE, o TR AKX RIS, A
Ae1k TR E g7 2R AR AEA B Pk h e A S KR
2.1.1 B X F AR E

I RAL (Carbon Tax) , XY “IIEURFTHL, 48X mAERE ) 2E 7 R
TR — A AR o RSB FE th, 5 - ERIA B M () 2240 BB AH G, (HE
A5 A R R ] R0 R I T 5K 1T AR — 7 G AT OB AU o B SR IIAE il AR 1%
A IEAGAT, 2 WTO AR F P CLMifi 17 “ oir WTO B i B 7R FE L L T %
HOE T AT A B2 2 BRI o DR, Rk [ 5% m) J Jee v ) SR AR VAT PRI BAR 5% i) R T = A=
R CH 4 H AT fr o B A I 2841 H ()2 DR BRI B, Ay B2 et i i [ Bl gk —
AATRHEBCR IR S BB AR B (B .

TR RCBRIFE S, XTFRE RS 5, JOH RN TR AL H OB = A AN 25 BRI
soE . U FRE P 9 ZARSEAT Y, RN AR KR A N 2 50, BERE A ik
HERR B AVAR D, W g SRS = i D BRI, 1RA AT 8RB AR R AL
xR — Bk, 72 A = Al v s B HR PR TG AR =y B IS, B hn 1
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BE AU SRR T S LU e A= = IR BRI AR S AL
HCTRRAS o T B SR G (1) 52 &y B 22 2 i, FRIE A FE 5 ZUIRERAT ML AE P R il
AT OHIS T TR B B4R BRI M B HE R AR () Al e B, 3l 22 A
BRI BUIE AR E B FE R AR BRI - X A7 A AT B HE O 5 5 A T
SrEEL,
2.1.2 I B E X

W /232 (Carbon Footprint) , JEfgV L. 7= s NS S il 50 i s i
£ AR B DA A P R B R R R AR S S X T RN T
B B i B AR AN A A R AR O B R = A AR IR
B AR IO R AN R SR, AT RO, AR 45
AT R — AN A A E 7

X IAE IEAE R TN A S, St KBRS MR 9 S A= i Kk
JETT . BEAEGRERUE . PR IHREZ AL . PR T B SRR L, R B
FEIERE, Al X CESRAG R RNE, TR 2 SRR AR RS IR K. B T 1 20RE
P ATRUETREVR . FAPR AN, X T DLAT I IH B R EAT S, T A = i R i 7 Rk
FTIR%E, M B T7 ks 2 B0 HEAT BT A A2 3SR 1K
2.1.3 IpAr R E A

kb2 (Carbon Labeling) , &N T /i = AR, #E)RBHARREOR, 48
i i A P R R T 03 B R R A 7 bR PR B B ke, A
FREZEIIE A FITH 23 7 AR S

A RIX LR S A U ATE D E, B, AR S ANARTE A BUR = T A, 7]
FERRPREE 77 AR R S RIS 0 BREELRL 3 M, FFRr a7 RE .. FHHIX . 68
WX, B, fEE. EE. EE. k. HA. SEOBREL. EICH R T
V2 STl R PR 2SR R0, FRAE E BRI ANA B A A B PR 2R (A K HER) -
MeAh, BRITFR TR R AR, 28 A IR S5 RO R 2 BT
I RAT T H I RARZE . 2010 4F 11 H, FRE 11 K4k 292 #5177 i
TR EIR AR AR i A UEA Y X B R A R T H IS A BRSO A 2 5
FEXPARME AT N HHE T 5 i 2K

jj
£
=
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R A AT R BOE AR S DU 2 i O BRHEBUZ S AR HE T 5 LR

2.2 HEUR EAT

BB FARE A IR S SR E . PAS 2050 F1iE & I1SO14064 R AR

2.2.1 BRESRMILE P (The Greenhouse Gas Protocol)

RESMAEVGET (GHG Protocol, XAR “GHG BWET “) , &t A ZIEm 5T
FIr(WRI) 5t AT 42 K TR B s 4 (WBCSD) JLREIAAEN, Bk, JEEUF
ML, BUNSE 2 J5 R e AR [ e, H A2 T R — B E BRI AT iR =S
PRVPANY SR AL, AT PAZE Al 5 241 R HE {8 2. GHG Protocol & 43R5 — 1
I = SUARAZ AR HE, B TR ERERL AL, IR R E R AR T — B E R A A
BT R, B e v R SR (R A b AR A R T 37 v 14 5 5 0 DA RS BARAT] (R URT £E AR
AT T R B B sk, RN bR A A BRIV B 2 F 4. GHG HECE AR A T A
UG . AR IR = AU UOE ) £ 2N A TE g B bR it g AR
WALIEE AT KGR RSB ST SR AR HE R . P EHEROE R
R = AR IR =GR . BAEREASHRE. WERESAH
PRAE o IR = AR BCE TS B AT S8 2 A BB AT A M AR BEEAIE B
IBM. #H%F. RIBELENI 900 2 AR .

2.2.2 PAS2050: 2008 fr/fE

PAS2050: 2008, Bl 7 i AR 55 76 25 i J S0 P9 AR == SUCHEBO R R 2
FH T [E AR A B 22 (BSD)« 25 5 A5 FEHLA (Carbon Trust) FIE [E FAEE . £ 55 R A H 55350
(Defra) k& KA, F&—TUATF AT SRIURRSL ARG, 3B T H 50 il A 5572 52
AN Az i R A R 2 SRRSO ES) . PAS2050 S22 5 — Sl 48— B 77 PP A 207 i AR
i e S AR 3 AR HE TR RV, B2 R B b e — DA AT R 7 e B HE TR AT PR (9
PRAE, SR S BRHPBURRE S IR AR A S LA AT DR 7 il A BRI
B VR4 [, PAS2050 38524t 78 FIFRRE : U T AR 7 it A0 A 55 PO B
HEBG Fa R AR BRHEBCOAN 008 7RSI B T BRSO S AR BEP IR, IR T
ARSI SRS B . PAS2050 AVE I BRHERCTT 5 3 2 N =B R R s B,
77 RO A 5 G220 B, TSR R B R AR T R T RS ARG IR A
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5 PO AR AT S E R R A AT R BOE AR S DU 2 i

MV ZE T HE . AR T 2-1:

W m—WE R R U — 2 HiEE - RER TR —
RESRE- ST E A REL T —ESIRE

K 2-1 PAS2050 7 RS BB HE RO AR

B PAS 2050 Y H 278 & A 0 = i A IR SS, 1B PAS2050 {75982 —4
EEXTE 2R S RPN 7, ANIES TR A AR o 7 i RS R IR A R, B
B0 BRI B, 6 b I I SR AR A E FHTE K AL RIS & o PAS 2050 HH7= i
B HE R AL TN AR T 7 S RPN (PCR) , HETEARCHIE T 73 25757 b
KRN, (HRZ ARG SRR, Hofh ™= 50 75 2 55 A F O R 77 12

2.2.31SO 14064 ¥R/

1SO14064 /& ik B 45 NE K 175 60 E bt X ALV 2 4t HPILRB5 Tk 7%
FH) o ZARAERLE T bR E A IR AR VORI EE B AR IR, =
o, BHE—E GHG tHEABEAEN], #E 1= AHBORE, SAEZ
= AUAHEG U T A G TR ARSI R B R A U SR E T
FEEETT W ESR AR RS, AME LR | SERRIE S R, e TIZE R AR
FOPPAG IR = AR SF R

PEAK 1SO 14067 Wi R HE M H &, K& H 2 5t il =Sk T2
VI T T BRI, AR S NPT ER 30 ISO 14067-1 Gl % UMA—7 i Bk I
—55 1 #B5r: BA) | ISO 14067-2 Gl 5 UA— ik HE—5 2 &4 V538 . 1SO
14067 [EFrriE T PAS2050 AyFERl, K ascHERT 75 EEVFAL 870 S md KRN
LR, BRI R A B, 1SO 14067 55 EERop IR S5 A0 P 5 — Vokhin T
HLABINTE S . A fe 58 B E 52— 0™ W R T BB WERH TR,
JEAPRIN TR, FHAALE, F=Risk RS FER, FREHAMEB, 7R
BURRHERUS . 28 2-1 51 T 1SO 14064 A5k =#45 & 1SO 14067 % E .
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R A AT R BOE AR S DU 2 i O BRHEBUZ S AR HE T 5 LR

2% 2-1 1ISO 14064 Fr#E =354y K 1SO 14067 *T Lt

bRk i

VEALSE 7T, IR, EEIRR S 41480 A 5] GHG
1SO14064—1: TR RN A ER . AR A E iR = AR HESORAE, S
2006 AR = SARHET, T5 BRI E A T SOt AR LA
(USEYIEREEIE SN

P B RN GHG TR SO PR IR % SR IR I s 2 1Y)
1SO14064—2: GHG Tl H (X gk BRI SO H D -« e

2006 € T B S R A OR A IR L B AR S I H SR
F7 JE SR
1SO14064—3 ME TIZERY. IHREF AR E RS ER. X
2006 ' fili 1SO14064-3 R Fl AL 1955 =5 HLIEAT GHG
A BRI B R
L PAS 2050 N EESHMKIE, O RN THESEE, b
ISO 14067
W N

2.2.4 BERERITEE D

M 90 ARG, thE 5% [ DA S WK (S8 e A Bk TS H 7™ B 1) L
St 82 R A AH DR BRRAE S HH 5 S TUBGR, M\ 1998 4RI = SAAZ HAR RIT46, £ 2013
HTURATI 1ISO14067 ARk, AIRBIRAFRIP MG LB AT T, B EFT /- AR & bRt
AT A1 a0 R B 2-2 B

2006 2013
ISO14064 ISO14067

1998-2001 PAS 2050
GHG W&+ 2008

B 2-2 S hrHE AT I [ 5 25
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5 WU AR AT S E R R A AT R BOE AR S DU 2 i

[ b b A (03X = AN BRHEBOT AR R AR . EEX AR R4
AR RAR G T T 22 5, (HAE SERR A T A% A L sR @ i 77, i PAS2050
R TR AR S5 PO BR TG AT VRO, FLIE A8 AR G L S vE . — 3k, #E
BtE. @M, X5 IS0 14064 172 —F ). 1Ml PAS2050 1 GHG Protocol B4R /27
T AT i AR FEE AN A iy BE HEAT BRHE IRV A , (R SBR[ 2 187 7 i J T R RS
FE, TE MR R M AR 5 A B DS IR = S A GHG Protocol s
PAS2050. 1SO14064 [F1%f thin 58 2-2.

% 2-2 GHG Protocol. PAS2050. 1SO14064 Lt

GHG Protocol PAS2050 18014064
HARXT R flk. B RN S k. TiH
Wy | ERELRIETRIY Fh A i A A A LIS AT R 7
Z 5N AN R 2PN EEATT FRANH
PLCEEEE S S RERETH . BITREAEHE | REAAESIEER

2.3 WHEUE 737

BRI 7R 1 NSRS S BRI S0, R TVA BRI R HEBOZ 5
it 5 5 DG B A R Y H 2 AR, DR, G T ASD PP bR R A T AL AN
BRSO HEBOP T 3%, b, Asdm IR I . SN IR B B R A S
Jiik, BN T AT 5L

2.3.1 £ 4 EHEIFEMNE (LCA)

A IR (Life cycle assessment, Bl LCA) & — R FH T 3P40 77 e H A
FEam A, ROMEAPRHASRE, = A= 3 B &= W e Ja Ak B R
XA 2 AR B SR B BOR TN TVERT . IR R PR AL 4 (SETAC) 1993 44
LCA 7 MH ARMELLNS, 3 A i FUAVEAR (R B A T A AN G HLBE R 03R4 B
AL I FE . BT . B, PO R R0 N 2-3 FR:
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R A AT O AR S DU 2 i O BRHEBUZ S AR HE T 5 LR

H by Bl 1 57 e

I

TR & J VAT

K2-3 LCA Adn FIHPFO BOARHESR

A i SIVEAN B SR B E B 7T H S ST TV, BT H RS A B Y
KT LCA BT R DA U8B B AR R EE RAGRL o BT TV U B s 0 7e i H Y, Vel
FUEMEEANACIE RG TG, DIRERAL. RGEWUH . HEmEA ., BIEEOKR., &
BEMBRFIZFAFE . LCA Axan AWV THAE N — R % B SR s

(1) Fg i o PR T 1) (2 77 W B 7 i R GE . 77 i R GUR TR S AR L A
G A BRI R Al A, AFEJEAP R, AR P iilis . 7= il AR IR
AL EE 5

(2) FpdnFAVPO X 7 i B 55 AN “HR IR B “BCET e R PEr

(3) MRIE LCA ikt BT I CUE B 40 R R 2 8 IS SOl R A e 5

(4) LCA WFRAFAE PG — 1, HIPRREF RGN, %8 ISO PruEfR ki 5
W SHEZE, AR S B AR R = BT 25K T DA it

232 ANFEHE (-0)

FE 252K Wassily W. Leontief ZIRAE 1936 FE42 BN AP, BT AR
IRASHB 1A AL I N I BT BN R, da ECA A, TF S T AE R EOK
BEAT 2R GE o A AN 759, X0 H AT BRI A i . SOTIE G B A
HR TR AE P AT D A B T TSR B REVR 1 BE YR ARV 2 = AT 9 DA R 2R 7= 38 R B A A
JE IR B 27 AT B A R

MatthewsS255E N 25 & BN AR AL 55 42 iy i JHPPAIRNL 7 N —2E a4
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5 WU AR AT S E R R A AT R BOE AR S DU 2 i
PR AR, AT PRI SEE . ARV AT BA R AR A SR B BRI . He A o
FPRN=AT5 1 IEH TARSRI B0 IR TARISF R Bt e 5]
R ELERRHRBO 5 Dy IR AR e R A SO i) ot B B2 BB 3 e HE O 5

2.3.3 IRHERGT E 2

BRSO B3 W 2% E O B, 8 AR AN N B g 8z Hi LA CO,
Hecs, HOrEI AR, TR, H AT BT O B iR A 1)

K J FH H I SR B TR (kg) = HaL FE 40,785

TFZE 10 — AR R (k) =T FE A T %0.785;

B AR HEBCRE (kg) =B W T30 20 x1.24;

Fe sl KB — B ACBRHF R (kg):

FHIR AT (<200km): K% x0.275;

HIR AT (200~1000km): (T K%-200)x0.105+55;

K32 147 (>1000km)="T-K %x0.139

2.3.4 BHERITEE

LCA A:dn P BAR D R 1 8 H48, (BUVRFAE A e 2 4k SR A5
HEAL AL i NS B0 A Ui (AR E RGTIA 0T, Bdlmisibrdt, 7 irab 3L
FARHEAC G AL o SR A AR HEAC B e 5 o IEAh, LCA PPAMVALE SR b
FIS e 258 B IS T) L 2 () B AR, AR T H S T SE e R RS me ;. X T
LCA GRS EIF B G — BTk, TSR E R pr i th i 4t — H b
RS M, TSRS H 22— 2 Z T A R AR PP, ik — 2 R B HE
it o

BN RO LU BGRAT TR —, (Bl T S5 E 2 BLRR T TR e i 75 5K
BEATGEUE, T ATCIRAG SN i i HERUE, —od A L A T R BRSO T
B PG A R EE G 5 e R B SN B HE R I, HdE =
2 BCE K AT S BEAN, BT LRERIECR, 1R 280 0 IGN 7F 2R
PR, IRP R G %0 S RV IR EAS R

18



AR P SR A B e 4B 5% B SbRESYHT 5 L

BRHEBOT S8R WAT TR TR T A RIBRHEBOT S8 10 R R A
FHIE AR, FUIERER R, AR EM LT )E, fEERHEFOMSbrR A i
TR, RBEVIL N RASE— A B Bl BT 5T

2.4 KB

AT R BT BRHEEOE NS bR T, BAROBE. BRI AR
ORI RSN B S 0T L0 B B A mT 25 e PRI B HE TSP A A . R DA &
BRI . A I BRI

(1) iR ANBRAR 25 (1952 AN FE A 2 0) 3R 7 SR IR ATl A AN 25 B A e
i, RO TV AT BR T2 8% 4507 RIS, T8I £ 576 56 3 R B HE AL
BT R BN A P BERE, 55 0 s dh SR AR, e E S I RAR AR

(2) RESMBEF . PAS2050 DL K ISO b st b HEBAZ S B AR X%, i1
FEEHE AR IRE , B —FbrdE B B SR A A R 2 b, 7% i 2
TN G M R 2% R

(3) LCA VN7 i S HNF ik BLAR 2 BB B L e FH R 53, (HL7E 3E
B(ENEINIE - 2R N R 3 e e R U PO SR (T E 2 % i NAed<ioF: 1 s 0 QA =
AR NHAT IR — 2%, WA RGN ERAIRYE.
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W= PR R HCE R b R A AT R BOE AR S DU 2 i

F=E RERESIIERAINERS

AR R A A A I N BRI S AR AR d8 % SER AR S LA
gy, Herh A i RE A BRHEI S 1 A A A SRR HE ) 28 A R A . AR
IBRHEBCR 2 S B R AR AR 2, AW ST A R v /5 B A 25 ), et Spiitie » AN R A Ak
T AR E R, P AR RERE A R, 9 T84 5 B 2 KA AR AT
BRSO AT, ARSCIEHL A A2 . SR PR =R WAk, AR e AR i
(e

FERRGRAE I RE T, B DL WA R AP A B RCR DU EKT
FROR B HE IR A A 28 0% B AR o AN [R] 1) ARSIk 2 228, AR e g 2 TR L
o TP gm AR AN, Ar= [F)— R b, B A2 BB HE R B R A —FERD . RI(E R AE
MFERRE A2 b, AP BERAR, GRS R AR IZ
ZUICE, WHIBHIIRAR, LR AAR, AR XA AT
FFBOT S R SR T 18 SR B 10 K L B0 AR 7 R, UK R e B0 R AN
JBC, SRR e LA R R AR B T A BE 3R L B e o B A B AR 17 i, AR AR Aol (0 A 7
JEAS, S

3.1 BRERE~RIZAHNA

R A P R AL R X AT REE N BIBY R[] L B HE NSRS . BRI N AR
() L R At T e B (0 T BOR AR BEAT 208« R AN 22 HEE 3 A~ S2 D) A eIt
7 B R W RIS AT o 0 AR AL LG R e BRSO A TR Bt
Irt—2 b, HOE RS T A SRR L HE, XA RA LT R R R AT
PAREAT LEETR DT o

3.1.1 RE—REFFRIZDT

e A HAA R o kel AR, (HEEAR AR AR AR ARLLY, ARk A7
T, g B, k. BRI UIATTE N, AR A F AR H AT 1
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AR P SR A B e 4B B R PR R b
WREA P AN . 38 FFRE 7 00 3 B BRSO SEREATHE S0 f 3, SRR —
i AR 25T SR LR HEAT BB . BT L AP R o e n ARl 2

Cww e o ee o sw o ws Ho s8 o mn

B 3-1 F ARl AR

:
;

£T40. BUER

#iH =
Haks as i
BH
507

K 3-2 g&HIA TR AR (B3R
£T40. SRR

R E

[ aew ap 5 wm |

&

g

[1lal

Gl S (E) R

P 3-3 gAML FE R

3.1.2 BN AR

FEAE AR R s A R A IR, A L U5 s A 7 R A
(RIS, ok B A AR 7 e R 1 B R A% Al tB A AR RO - 38 IR A I i A P 2R AL 21,
AN R A, SRR, ERRNASETT R HAT, ke
M AT ARE LR =F 7= iR, B DA g, 7 i LZHA R
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W= PR R HCE R b R A AT R BOE AR S DU 2 i

TAEM S AP AR, SR IR A LU A P 26 A A2, MRS 5 R A T,
XA PR A IR KRG o BEAh, W RaE LB R AN E, HLES e R g, ey
A 38 I R AEANHET -

(2) ¥ TP AL, SRR G Lo AN R i L, B — AN

I TR A TAERZH R — AN X3, BT TP SRR R AN XN FER, 4 A=
RIS, ARG BRSBTS, TR R . XA PR R SR
e R B IR B D R IAE A P 0 75 20z —, AR T DA o 2 SR
(N, B BRI aoME R, AR SO BRI B AE L 2H 207 VR B B AT B AT
(3) #rah L2 RAL, w8 FIAH F) 5% PR SR L B A A 8] — AN X ek
AT o SRAIXFPH OB A2, 2 I B 2E AN [R] 10 L X 3 [R) A7 41
SRHHIREN, RGN EE S SEERFE N, FN MR, farEth 1.
(4) 7 it B S Pl L 43 SURT DAy Ay B — SR KRB AR P2 A 2 i Rt B AR 7 K
R IR TR el — a1 T, sel— e Mt R 2 5 EEA T— 41
PEHLTE U — 18 T s /MR A== 38 U AR R — NN, A TAE SR 5
LS ES NN

X PUFR A= 2 207 AR R 3R 3-1 Bk

% 3-1 A= HB )7 U A B

RV 750 RF A

7 i AL VRIS sl R R e AR A AR E B R RO (H
NI I A 2 s B AR A R B R A AN 2
o HIH

A TR PR R EARSE . AT IR ARG RAE T, TN A
AR, (HFERGSN . 2N TR

e T oA | &R RS A AR B AN 2 %) 3 46 A = 2k i
WS AR T AR B, AR e 2 RN T L 4 a2
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R A AT O AR S DU 2 i W= IR R HCE R o b

B ERECR NI YR s s A
— M R JR AR T2 AT B

PO E AR | PLE M TR B b e, TG &, A i &
FXARE, (HRIETEAR.

Zah Nt EAS | AN ARG B R, i, A, fE
i B D, EX TABRE RS, AP A e

Az 2 AL A5 I EER AL LA S A LA P S5 A0 (1 A 7 5 SO At R 2% b A 2
AR, AR HEAT S B 2, ROy R BT 7Ry 3
EEALAET L, AT G L ZR AR R I LI A g, A B s
N~ DDA, AERIEYD i SR AT O Anise B, AR A R T se 4
P MR i AR S5 2 X 7 i AN A P i R, B B B R AR Rth I I
BN A SR N BT 0 fr . BRI B A AR P AR H R R, mptissT
R 3-1 Pro N gs, AT LK LR ZUE R Gag i, BORAME, 2 E & 7
{DISSYRG 5P

Fl

3.1.3 k&R TIEt = HE

FEREAT IR A P K R S TARM 2 HE 2 BT, 1 S B b AL 7 i P bR . AR A
SV TARRSIA], P AR5 2, MRS DL 2k AL R e G &5 T S Pty
LA PR ER . — R BT S BRI RN . AR A, A2
RERRISHE, A B 1K 22 Stk 25 o

TAEHAT B R WKL B B EROR N, BT 2R AR IR H & TR R AT
PUBBE S A SEANAL B AC E . — 251817 IS K ER T L2t M m R &
b, TARMIH LG S B S B e R B,

TARMB BTN 2 7870 25 S8 DR B B 1) 5, DAKG™ dh R S 4 1) R i Al
HIZIE T AN &9 24, MY RHE S TR LRI, Be&Rs. A EMEE L
A B A VR AR A P R T I 5 2 e B RS RE BN AR I
ARABIIESR, MR N AR B R A SRR Rk 2= 18] YRRR sl fRiEIZ £ I
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W= PR R HCE R b R A AT R BOE AR S DU 2 i
()7 30 2 e L o 2 B IR PR EE, AR R A P08 R IR BLAE D2k Rk
ARG R T S5 3456 TARHE I B 2 — 2 B RIE 1, DUE R g
FPARAC R 2 R R] B RN Y 2 18], A5 2 8] (R R IB B K. A 4 18] IR A5
P, WaEBRR NRRLTE . TR0 MORA R RS R A KRR R,
M Mk N SR BHEBOUZ SR A1) = KR EE R, X = Rk ir 5, 4k

IR Rt 2 MRS k> o

% 32

LA AT B

AR S

SES

’;F% 1@:

ik 5

A% 38 415 A A P B 7
A1 753 7 N EEIE
AN W Tl A7 BTV o

T AR, AErtER, L
A FPREE Ak, 72 BRI
NE, WG B2 B A

L 32e

BEAS TAFRI— M, i
BEZ RS RN,

EHIT /MR 2 MR, B
B 0 7 A e R B

M50

J AR [ 5% A B A 0 0l e A
TSN LA e %, B
st s.

EE KA, KR A RE
AR, AB @ TN L S A AR A8 B il o

SREEZLZ RN

ML RE BN RGET
LI 47 ) 4 4 A RS
ZRGFEAT 2 B AT RS it 1) A%
i o

G RE A, e P O A
DTN EDECEN 4t BT PG Ve & TR it
M, HARGHEABN S, DA
77 i P E A BEAR T B T A

FE s SR GUR R il b T S A8 N, A B B AR I BP0 AR AL E, B
WEARYE A T EOE, A, A ELRANEPR, 0T EFTR:
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TERFCGT AL P, 2 BRI 2% P BEIRYHFE, 10 REDRIH FERTBRHEBIN 7 /8
TIRPHAE, S RPER BEMR BRI A 7% SR PR

R 42 FIHRIRIREIR I BRHE A 507
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E; fi E; fi
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RS 1.288 HoAm RS 1.288
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K BEFEIL e il — A B B, B 2T BB PSR o AR SR HE IR 23 # 43 A RHIE RE
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b, B NES A TERSFERE, Wh P NS NEUEDNZ, w;t, NEBEA &N
AFEI TR, A
SR AR PP RS AE IR TARRY, @5 4 T RS . ik, BTk s s
SMERNIARNL . ARl FBIHLIRE B AT, BT AR B HE O A B 2% RERE IR DL HL BE
FIHERR 72 . AR AT
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A, CF 9 A Bl By v s F™ AL IR, kg COo; E, NS i RS AR B
AL R A RE LR AW, fo N BERIRARIUR -, kg COze/kg SCE  (SCE Mkx
R .

Wh ST WILAEIAE R IR M R AR N T 5E i, X =0 TAEJE T8 L
1, PRI = A me HE T Ay B A =R R

C,=K,e Ztuxnrer (4-3)

A, CFoRME T A= &8 IR NAEFRAS LAER BRI ™ A B SUR &, kgCOs: K
NN TARR RN R AL RO, kgCO2; 1w )9 TN IURAR T (i
B, ks n N RN B IZ TP ERAREL K N ORI R TR ) T SCE,
fir.

FERBPIAT R, EEIRFYIONEET Z )5 R RATRL X AR 2 R 2 5 Y
WA, eIk RIS T HoAthts Ty, DR R R A R A 7 A B B HE TR A IROR R 5%
Fo HERCR M, ATULROR R, RAT TR R D, A S R R ) .
JRFAT R B HEBCRE A AR -

C2=(Zn:mefm)0(l-77m%) (4-4)
m=1

X, CF AL B A N R AT UE &, kgCO2; En NAETF AL B
ZATRLIT R 2 m MEEIRITEFER, kg/kWh/L/kms  fo J9X5 N ) BE VBRI
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18], ks Pu MR TARDHER, w6 R TAERE, Ao

BESRA P B AR TARRS, A W U M B ARSI, 8 A TR AE
R ROy IX B B (A R AR AT S B R FLUENT, i 2B IR BRSO 2 Ve REAE R A
SN IR )i N Ry i 7= v /(I

C3=Z;Ejpre (4-7)
=

A, CF3 AL B4R HI B & I AL N SCR, kgCO2; E, N e Rl ak s AR B
Fr B R A AR FL R VR fo D9 HLRERIBRHEIN T, kg COse/kg SCE  (SCE Jytbx
HERE .

SHRL IV FEARAE P 2B IR AN R RS St L 282026 Aldn. fuE. feid.
s HARARRIESE, IXEERPRHBRHA 72508 6 n 6.0 6, 6,0 IRIEFTLERN
e, RN FERRHE N 5L A 208
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REEE BN ds, T 75 E A% 3 ) R AR E O
L=YdxN, (4-9)

LR EBAE, my di MR TALIAIRGEE S, my N 9 (R — [R)RE B S A4

b 7 UL % 5 N AR iE PR, N DA% i B AR R HEBCE E 9 i
PR, T B LA A% 25 P ™ A PR B TR T B L AS T AR IR FRLRE s A S N AR s i HE R
WIE N Kokg/hy Ko(bmin, buay), WUA% IS T HES:, (L1555 77 30, 1R AL A%
i3 PTG RE B 4N 5 AR B KA S AL A OR, B AR T AR AU BB A O -

Y e iRk
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K & S HAE L SCHE B
4.2.3 IREIRIA TS I HERAE BY

FERHT AR PR 2 J5, — TR AT S B B AL S5 B BEER Y . 3 R LR
JE PR ALRE R . R AL, IR R B RO A, TR Ak
AL RIS — B AT R B e, 9 — 2 RN 2, R IR R B
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PR B R T 57 RS B, AR 49 4-10. &K AR AT A
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4.3 £ TR E RS
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6 S fih AL Tl 4281 0.37 18
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K 0.116kgCOze/kg (@R 1.038kgCOse/kg
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r=l v, e=1 Ve g=1
CEis CF. +CF, +CF, 1.374t+178.445K +8.0
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Hau CF, :ﬁ.; P, xt, +K1u;:1tu><nr><N,+(mZ:;Em><fm)0(l—r7m%) 374.410kg
el CFF:fe-ZZI(Pypxtyp+PWPxt‘vp)Jrz:l:qu&q+(K2;d":]v'+W,;d":N") 761.259g
Ji R CFH:n.ﬂ-(gxtz)+(K2;d’:rN"+m;de:eNf)+;qu5q 236.400kg
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B3R 52 FJLLVE H, SPEEMEL S48 TRV T —2 A, BRUREREAT TRk
o 2 AP AL A A, (FR5 B R 2 AR P R — 3 i — S T R G A e B
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