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Abstract

Urban settlements are the main mode of urban residential buildings, energy
conservation and emission reduction for urban settlements is an important field of
construction industry to address climate change and achieve low-carbon development.
Caculation method of the carbon emissions is an important prerequisite for energy
conservation, low-carbon development of urban settlements; at the same time,
researches about urban settlements Low-Carbon Assessment, Low-Carbon Techniques,
and Low-Carbon Cost-Effectiveness have become the key factors of successful
implementation of low-carbon development of urban settlements.

The characteristics of urban settlements and its carbon emissions were analyzed
and the research purpose and principles of urban settlements carbon footprint were
also determined; urban settlement’s life cycle was divided into planning & design,
materials & equipment production, construction, operation & maintenance and
disposal five phases, and the system boundary of carbon footprint analysis about the
settlements in different stages of the life cycle has been exlicited; Within the system
boundary on main carbon unit process were analyzed, followed by the analysis of
carbon emissions inventory for all stages, in order to determine the level of unit
process carbon emission activity and to build the carbon footprint calculation models
for each phase of the ueban settlements life cycle.

According to the characteristics of the carbon footprint of urban settlements,
proposed low-carbon evaluation principles of urban settlements and build a
low-carbon evaluation system, including design, construction and operation ,
three-phase dynamic evaluation models; from the phases of life cycle and major
carbon source, carbon sink systems, the two perspective views, selected urban
settlements lifecycle carbon index, construction low-carbon index, operation
low-carbon index, energy using low-carbon index and water using carbon index etc.,
evaluation elements in different levels, to build the appropriate evaluation criteria; and
proposed corresponding low-carbon rating methods based on the selected evaluation
factors and evaluation criteria.

Through in-depth studying of the operation mechanism of low-carbon urban
usettlements, from the two dimensions of lifecycle phases and function systems of
urban settlements, low-carbon technologies related to urban settlements in accordance

with the building, equipment systems and the built environment were divided into
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three categories. Based on this classification system, the dissertation focused on the
analysis of these low-carbon technologies which have great influence to the energy
conservation and emission reduction of urban settlements, and their potential emission
reduction abilities. Thus, proposed a two-dimensional and three-category low-carbon
technology system of urban settlements.

According to the cost-effectiveness characteristics of urban settlements, in the
perspectives of economic, environmental and social, an approach of incremental cost
and incremental effectiveness for analyzing the low-carbon cost-effectiveness of
urban settlements was proposed to build cost-effectiveness analysis model; through
analyzing cost-effectiveness of main low-carbon techniques of building, equipment
system and environmental aspects, the appropriate options for low-carbon
technologies were determined; considering the influence factors of incremental costs
and incremental effectiveness of low-carbon technologies, and the total investment,
utilizing methods of 0-1 programming and multi-objective planning to establish the
low-carbon technology options optimization model of urban settlements lifecycle, to
achieve selecting best options of low-carbon technique system in urban settlement life
cycle in the different targets of needs within different priorities.

A certain urban settlement was selected as the case study, based on the previous
research results, the carbon footprint of this settlement was analyzed, low-carbon
index was rated, major low-carbon techniques were analyzed and the corresponding
carbon emissions strategies were proposed. The results show that the analysis of
carbon emissions calculation, low-carbon assessment, and low-carbon techniques of
this case study is fair good to support and verify the theoretical achievements of this
research.

There are 43 figures, 56 tables and 194 references in the paper.

Keywords: Urban Settlement; Carbon Footprint; Low-Carbon Assessment;

Low-Carbon Techniques; Cost-effectiveness Analysis



Extended Abstract

Urban settlements are the main mode of urban residential buildings, energy
conservation and emission reduction for urban settlements is an important field of
construction industry to address climate change and achieve low-carbon development.
Caculation method of the carbon emissions is an important prerequisite for energy
conservation, low-carbon development of urban settlements; at the same time,
researches about urban settlements Low-Carbon Assessment, Low-Carbon Techniques,
and Low-Carbon Cost-Effectiveness have become the key factors of successful
implementation of low-carbon development of urban settlements.

Based on life cycle theory, system theory, technology innovation theory, life
cycle assessment method, cost-effectiveness analysis and other relevant theories, in
combination with the practical situation of the development of low carbon urban
settlements, through using the method of theoretical analysis and empirical research,
the carbon footprint of urban settlements and low carbon reduction technology and
strategy are studied, the followed are the conclusions and points of view of this
dissertation:

The characteristics of urban settlements and its carbon emissions were analyzed,
from the perspective of primary resources, energy input and waste discharge, the
system boundary of carbon footprint analysis about the settlements in different stages
of the life cycle and primary carbon emission unit process in different stages have
been explicated; and the research purpose and principles of urban settlements carbon
footprint were also determined; urban settlement’s life cycle was divided into
planning & design, materials & equipment production, construction, operation &
maintenance and disposal five phases, within the system boundary on main carbon
unit process were analyzed, the method of main carbon activity levels and the carbon
emission factor in every stage was put forward. Combined with existing research
results and calculations, the carbon emission factors of coal, oil, natural gas,
electricity, water and other basic energy resources, and main building materials were
summarized. Based on the main carbon activity levels and the carbon emission factor
in every stage, the carbon emission inventory and carbon footprint calculation models
for each phase of the urban settlements life cycle were built.

According to the characteristics of the carbon footprint of urban settlements,

combined with the existing built environment evaluation system, the low-carbon
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evaluation principles of urban settlements were proposed and a low-carbon evaluation
system was build, which should be applied to the planning and design, construction
and operation three stages; from the two perspectives of the phases of life cycle and
primary carbon source, carbon sink system, selected urban settlements lifecycle
carbon index, construction low-carbon index, operation low-carbon index, energy
using low-carbon index and water using carbon index etc., evaluation elements of
different levels to build the appropriate evaluation criteria; and proposed
corresponding low-carbon rating methods based on the selected evaluation factors and
evaluation criteria. Making the basic value as a cut-off point, according to the carbon
footprint basic value and the actual value difference of the percentage of the basic
value of the different stages of settlements life cycle, settlement low carbon rating
system can be divided into five grades.

Through in-depth studying of the operation mechanism of low-carbon urban
settlements, from the two dimensions of lifecycle phases and function systems of
urban settlements, low-carbon technologies related to urban settlements in accordance
with the building, equipment systems and the built environment were divided into
three categories. Based on this classification system, the dissertation focused on the
analysis of these low-carbon technologies that have great influence to the energy
conservation and emission reduction of urban settlements, and their potential emission
reduction abilities. Thus, proposed a two-dimensional and three-category low-carbon
technology system of urban settlements.

According to the cost-effectiveness characteristics of urban settlements, in the
perspectives of economic, environmental and social, an approach of incremental cost
and incremental effectiveness for analyzing the low-carbon cost-effectiveness of
urban settlements was proposed to build cost-effectiveness analysis model; through
analyzing cost-effectiveness of main low-carbon techniques of building, equipment
system and environmental, e.g. the cost-effectiveness analysis of exterior wall thermal
insulation and the solar hot water heater and electric water heater, the appropriate
options for low-carbon technologies were determined; considering the influence
factors of incremental costs and incremental effectiveness of low-carbon technologies,
and the total investment, utilizing methods of 0-1 programming and multi-objective
planning to establish the low-carbon technology options optimization model of urban
settlements lifecycle, to achieve selecting best options of low-carbon technique

system in urban settlement life cycle in the different targets of needs within different



priorities.

A certain urban settlement was selected as the case study, based on the previous
research results, the carbon footprint of this settlement was analyzed, and carbon
emission of material manufacture, construction and operation phase was calculated;
the low-carbon index of material manufacture, construction, heating system, cooling
system, water system, greenery system and energy system were rated; primary
low-carbon techniques were analyzed and the corresponding carbon emissions
strategies were proposed. The results show that the analysis of carbon emissions
calculation, low-carbon assessment, and low-carbon techniques of this case study is

fair good to support and verify the theoretical achievements of this research.

Keywords: Urban Settlement; Carbon Footprint; Low-Carbon Assessment;

Low-Carbon Techniques; Cost-effectiveness Analysis
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Figure 1-1 The global average temperature Figure 1-2 Various environment effects caused
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RREIR RS, AT A7 1 Z Rl 2 ) b S B R 45%A1 60% I Lufl. R
JR G5 A AR P T2 P2 (R B JRURI CO, HE I L TR BBE 1= 25 4 1) g J8 A
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fis W PR ig W gg Rl pes ik
TE A 2006 EEFEMA v J J J J J J J
MOERESY 2006 B J J
7R S 2004 EANRBEM 0V v J J
R 2003  EF VLK v J J J
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IS MARERE o (EXT BRI AT, KRB E TS d SR i LRI CO, HE LA fi
i, i H A BRVR B CO, HE L Bl i, 25 HE 65 8 S S0 A o S B3O8 HIE 1) B 2230
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E N ANREDT IR RS T8ROSR IS 7R ERECR, 802
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Il T A DX B R S REAT 2R G A T AT, AN Tk S s AN B (0 1), 00240 17 3
T AE DR R

1.2. 2 ERSNERIFZIFN R RERIR

20 4D 90 AR LK, K EHER K E T & FhA RIS RS 1 @RI BE 200 oA
2R, B A A AR SR 1 1) 8 B A 555 5 e VP A4 28 A AT G [ 2 S0 o
(BRE, The Building Research Establishment)fE H 1 “ % 3 ¥ 355 ¥E 0 7 147
(BREEAM, BRE Building Environment Assessment Method). 3% [E &t {4 @ 5 2% i
2:(USGBC, U.S.Green Building Council)[f] “Ge¥ 5355 5 1156 3 B 2r (L 2 50T
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P JE S i A S PR & Si(the National Australian Build Enviroment Ration System,
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(1D EHAMNEFABEME R LRA

D seE @R aeFE TR R

oo [5] 3 SR 7 A 2R 8 E A /K &2 (The Building Research Establishment
Environmental Assessment Method, &#% BREEAM) & ¥ [E 2 5 5T 2041 (the
Building Research Establishment, BRE) Fl— S5, \EB1 TR 585 T 1990 4FFL[H] 1]
SEN, et EE A OASETIT I R . IR R R B SR VF 4% T
IR AR SR AR A AIE

NT G TR, BREEAM KA T — MHZE ] JFRONUE X ] 5
iR RMEE . PTA VTN 2630 AR T A RIS, AFERT Bk, X,
A E NI R . PR R RAHE 8 KIO7THI, BARVEN W2 P 5 AR
WM 1-2 fin. MERTATLEH, RRIRKHFEE S B @ (5 5 1 i 3 2
% . F EcoHomes A REVR 7 TH EL 9] 5 22%, F18 S ALBRAERUE v BE IR T i Ak 57
bR, *f-10kg/m?/year—40kg/m®/year 2 [8] (K LA 45 AT REVESY, FEIR T 3L
13.75 KB =70

% 1-2 Ecohomes 1 [{) PFART 391 H K AER7#E

Table1-2 Evaluation items and attestation standard in Ecohomes

whoE Wl %
. vy, —PULTRHEE TP RERE. TR, AP0, %R,
Heos ° EAME

. SPERBS IR . JEAK b 05 AR T SE P . S B 38 [ i

g 14% 0
HEJ 14% FARFG. BEARIL. FhBas|]

BEARSL RS LB, RSO LA,
e A C BRI

IK BRI 10%  EWAIKFIAL EA5 KA

s PRIEA R BEAHECE . WAKRER AR AT AR S Y he
15 4% 10%

TERI A IRz I i e 1
(Egil 10% JEEM IR, it Lath., s s, 2t
i} 8% A, TEMAAAERE . RS S
DR 4k (Pass 36 70D+ RUF (Good 48 7). R (Very Good 58 73). it
(Excellent 70 73 2 LA 1)

H 8 BREEAM i€ | R E AR Jo iy 2 8 30 A 72 15 S (0 11 21 20
B, AEFFBEA B AR RS T VR o . DR, O T PRI B RERE AL
CO, AR AR HI52M, 1993 4, J:T BRE HIKEEREEBIAY(Domestic Energy
Model, BREDEM), BRE 5 3 [E 3435 & i) 5 & A 3555 & DEFRA(the Department for
Environment, Food and Rural Affairs)3:[F]JF & 1 X T8 @3 € 1 GEFEAR AR HETT
&£ J7 (The Standard Assessment Procedure, SAP) UL} % T BEA 13 28 REFE b5 UL 18]
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AR HE AL FE R (Reduced Data SAP, RDSAP). SAP & it [F BUR X RE TR AT 75 25 2%
PRETEASFE Y, R EBUFE AR REIR e T — 300, SR RI% . JRBH .
MR POKBEN T —1K. 255 1994, 1996, 1997 4 JLIR AN TR IE L, A4k
T “SAP1998” J “SAP2001” hxAs. HHETEHTHIMAN 2008 FiFh47 F AL
SEFE) “SAP2005”, PEMARAR KT 7 AU 2.5 o, TE4RARIE L, KA
“ET CO HIRHIA BRI R Fl “AE58 COp FHEHCR” BN EMRBEA 1
“CO, 18417, RN, AT ENARFEBEFAEN, N FEARE LA E
FUE AV THE RS . o, X T REJEVEAE R RTHE 775 28T BRE H#HEH (1)
—3 SAP TFEIAT, FE T — RVGEHEHFER R R R, WIS P
B ORI RRIERE I8 XU RE SO R % SRIRRRE . KPRAR R T34

IRBERE, 3@ X FE B R DL R RE YR+ AR 1 e FH 25
2 1-3 SAP2005 FRIVEM R FR S5V J7 i)
Tablel-3 Evaluation indexes and methods in SAP2005
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AR I A BRI AR | A A ST AR AR R . HOKBERL. 8. B DA e A A

X X SSHATH L, BALT kg/m2/year, FHT VR EESSE 75 0 2 bR
fE COL AEHEHCE i;ﬁﬁﬁﬁ FANT kg/m2/year, FHTVFA 502 159 /2 EE 5
N ﬁ‘

&S SRR J7 AR KA O TEREVEAT, E o IREATIT 20, 100 AR

fe
T CO, H AR | REVRZTHAE, 3B 0B8R = BV FE IR B IR Bk D, X A 1) 52 e
s N

H AT, SAP {GE T3 FH 4 = MG (£ B REFEMIPEAY, JE EHBEE Marg
BUE R Z R LA R RS AR I K S FIH, SAP T LA (1 Bk kA5 75 R
THEA RN, B, ExhEEERTHES, SAP HRTHE 2R TSR R TT
VAT VRS, T TR B SR B T NS M TGV AT R
2) EHEALIE 21tk (ENERGY STAR) K LEED PP/ 14 &

NT B REIRAE A, e m R AR AENE T, R EARE (EPA)
H 1992 5 JF 46 4 21 St B RE M Re &obr 131 BE—— B JR Z 2 1H &Il (ENERGY
STAR), B 7EIE A %0F H e IR & 12 K 08 i = SR R HERCR HoAth 5 2, ]
5 B9 ot 2 S AU RE DG R AL R RE AL ™. H 2011 4 1 A 1 Hil, #EJA
BRI RVESRATATA B2 5120 bR = e ERelR 2 AR 20T, A28
SE B = 7 NIENLR BEAIE, UL 7= it 15 RE RO EAT VPG, DUELFHESh BRI 2
BEIH MR . SoRiaeliz B4 s aein N R 7 i 1-6 Fis.

b BT St _>§%£HHEPA%S%$XE4J%% > HEPASZANEN AL > WIEHLIY 7 i fEEPA
(NTREEcyesi) N0 B R AT A i XA I R 5 BEAT W A% TS kS

Kl 1-6 gediz BA s VONERR
Figure1-6 The procedure of Energy Star in building function identification
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# 1-4 LEED 2009-NC 7 2 @ 50 B P 5 B S iEbr #E
Table 1-4 Evaluation items and attestation standard in LEED 2009-NC
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Table 1-9 Comparision of carbon emission index and methods in different assessment systems

VP B b AT VE
R SR AR | X PR ST AR SRR . SR LER . SR
R WAL B L% 37 e VR R P S AT, gz
year, I TIPSR 7 2 2SR
(e COu F B lgﬁgzgear H TP 8 50 2 T 2 B bRt
BREDEM&SAP2005 -
fe ETAE V7 R S AR (O BE TP, 14
BIHHTIT4r, 100 FOR AR INEE, RUI5
3 LS e ‘ 5
i [T
A LR
/J\ .
TR PR COL | e il i, BUTEIME,
sy | mﬁ%ﬁfgﬁﬁﬁﬁﬁmcmwmgo
y ik, wRITE.
g T COL HERCR: | FER R, (. M. W, B
FE O
RS L
AR TR 4 BRI | T R P B e 7 BB
2002/91/EC * Co, A= IINBAR. K. PEE. & BE AN,
T B SRR HEORR
BREEAM HREEET K EEITHE, 145 (60-0).
CO, HeliE 15028 75 P Y B R VB B A B B
AL,
CoNE BYUFEREIOR | Bl B R PRI A S e
CO, HeiciE BRE. MBS, R SR B
BE.
\ ERIES, k.
Ziit CcO =)
%mﬁ% 2T b ) e T R B A R ST L
SRR i/ A
\ ik,
% e
L CO, [l 2 i 54k CO, ]2 15 LA 1 EL
TR,
B COL HEMAER | B for TR ST A B i 5 M (L 1 L
H.
‘ RS L
[R5 B X ol
¢‘f fieset TR A . TR, GG, 2SEBEE
HORPS B 5 W 1 L
BT coy Hee s | n I .

A % JBRE 20kg/(m2 - a); B 2 JERE
16kg/(m2 « a);
C % JhkE 12kg/(m2 * a)

BAEAH (20100 $2 AR BRI b AR BE L AR e s b K e T
FEE, 7 B KR e 2t v P R TR 6 - AR v Mk R vt L 2 R D B SR I B
R i SR HE T ) ST B



DA

BRI AR BB (20100 Z5EPUNTEIX “WriLHuRERIZR &8 TR 7 5L
i, $&H @ SERAL S SR i TR B AR D7V BOLE BN, Bl TR flE
Rl e R ES S SCR RAR ATV 55, VSR 2k (s TR AR i R
JRH)— A F B,

FRUK2E (2010) IS A AL STBF SR T IO AHT, e E1 2 2
A UM AE g 500 4 A i B B A A B A A 2 R R OO E 2 TR A i 1T REANC O, TRk
HEfR 2061,

Tkbal Cetiner R FH 4= A= iy Al WA /3 My Al AU LB AR, A0 Hr <Ak UL
b X X2 B A T 52 B P, S0 B XUZE B 3 L i E B R K2
BE 22.84%, EFIAIRHKGIRAIH . AR AT LLRRT,

Ambrose Dodoo%s (2009) X & SUA Kl 45 o A dn I BUE BRI B2, JR LB &S
TR AR SR U — AN OR G R BT o W FTAE AR, e iR
TRAL S22 /N o AR FNEN 555 [P e & (RS fef A s i sk FE &, 39 v TR B &
BiAK R P B 7

H. Radhi(2009)% ELARILAT (1) f SR04 47 45 4 b 4 X 28 500 F, 77 e 1T £ A2
CO, HE & FIoTwk AL, Bt Fe gl o, DA 1 EMRE R gey S ipnifE i £
RETRk /D 25% 1 HE ) BEVETH FE S AH . CO HETL, 1T LA EE AR COL HECE T & 7.1%,
ToiE S BRI 5 198D R HE AT 40% 1B € B bR, EEBOH ICER 1R U 2 (15 24
it S B HE H AR

N. Huberman, D. Pearlmutter(2008) 7 #1 1 LAEAF P 35 T Vb5 b [X 8 SR Al =
mn A ar FEARE R, HIEN 7 oM @5 A Rk B0 48 H B BEFERE I 52
M, DASAARL N BE S B BUFEREI DG R o W FT 45 AR B N 55 R VDb X 3R 1)
PORFA REIE I T 83 50 o B BARERERT 60%, KEUHI B RIBSAR R4G8 (BEAR . LRIEH
BEAARHAA L 7] PRI — LI BRI 20%, BF TS SRIAIR R, Hriihsik R4 5
SRIE RN R AR = e, (V&40 G L B0 KR 534
BRI BERT 50%7),

Piyush Tiwari (2001) #8H @R I3 TREM E BN, N FRER LA
HARERES /MU TV, JCHGE B B K M 4 s B R A P A AR SRR RE N
FTREREM RN REREM RIFMIRRERERT KL, 18I BB R D I B PR B A A [ it T
JPESAT AT AT LE AR, 8 H A D Rk AT BE YRR 2 SE R, (RS (R BEYRE:
AR AT S BN FE BURF (7 BEsskcHE H AR

Leif (2006) X757 Z A4 AR 5t - A A i S 3O 1) e VH AR AN — AP iR
BT T ERE, MRS RRE, ARMRNIRIE  45 R  aK A a FE WI R HE U E A 30
Z 130KGC/AEF 7 K ST AR ) 2 e PO,

26



1 4w

James Salazar, Jamie Meil(2009)7#T T $2& = AR B4 F 206 T M7 A Bk 2
TEFIRENE, BT TR BT, A SRR AR A S T A ) AR 20 IR 72 Wi
A2 WL ) g T PR A A RRL IS RE 11 45 %615

Mark Hinnells(2008)% T &5 it EMEH KRG k. TeeHAREH, %
AT SR AE 3 45 7 () BT At 07 SR TARBR R S St , R H FEIAR, B 4E
B 7R,

Mart'a Jesu' s S¢(2006)HF 3 50 1) A i J& 81 20 AR K Hil i i AR 7=, i T W,
e, [, Fwbr. JER RGBT, SR TR, R T, @k
PRI IR SRS M (Kb R AT DAk /b A2 iy Jo 1 30 %6 — S AL AR HE s ™)

J. Monahan, J.C. Powell (2011) J R A i J& BHVE AL 7 v X6 2 [ 0 4 e T
(Norfolk) — MR SE 4 b5 &2 it T 77 V51 b5 J= N BE A N B gEAT T 2241 434t
WL EE AR, AR B Ui 7 VR R HE B E AR T K WA 34.6 T,
A RRHERCN 405 W, 55445 (4R 7 TRk H 25 M AR L AR B D 34% 1

Ann Kristin Petersen, Birger Solberg (2002) b 7 7E BT HHLIHE R IR &
ARZERIANGE P Fh I 0T B0 A= i R AR = SR E M Re R . F RS R B,
AN 35 A REVRTH P e B R R G I B = A, A AR R RN 6-12 1%
HERC IR = SRR AR R 5 350,

Gian Andre%5(2010)K FH A= fi J& S0Pl 6 779200 i KR TG BB 2% i AR RE AR AT
F5HEAT T VRGN A A HVEAS o BF 7T 45 SRR AR REFE T R St i N A EHE
FEMREVE AN IR == S e 22, (ENSE B B i Re A & HE T EORPE .
WHFUESE, (REEFEAE P55 — MRAEE A L, 2 Z2RIERI eI 90%, HAE
i A W BEAE R/ 20 50%, B 8 H b 55%%0,

20 AE X IR AR G 5T

X RGN 7T F E AR RS HR S RS RS, X
ARG

XEGSE (20100 ARHE E 577 RE A BE bR #E S AH A 78, A FEI3P G 1 v
25 A 1) VA R T PR AN T T A 5 HE AR AV T XA Al A 8 1R T SRS R AR R
W, T REFE A I RIRE T 4 415 50, Fig FDesignBuilder/Energy Plus 15
WA R AR A E A CO2 HHiE . 45 R Bor, SR et )5
I DX AR A28 1022 TR 4% BEFE (B RBR) X TR N 14.0~4.9 kwh/(m2 +a), CO2
X 18N 11.5~4.0 kg/(m2 « a)l*,

e SFAE CIRBR I T Y X IR SRR IR ) —Frh, B FT T &R Eah . 4
Ry BA RGIRHECR P H R SCR SR bR e R AT R,

J. Monahan®¥ (2011) #7507 HF#IR . EFRBHEERAR CREEEEHOK. K

27



DA

L) 45 30 K BH BB H [ WO A RE R = K R Y i R 4t 5 R s 241
PR IIKER R GAEBGE B 20 4F 1A a8 N B RER 77 5K L CO2 HFTRIZ 4T 9% H
SPRRW], =R RGBSR 20 4w AN RREER K. CO2
Aoz AT P AL T E s RUR AR SR, fE= R R Gir, Hh)F
IR —IRBEIETR K. CO2 HEEMIZIT S F i, E3IRPHEE R AR
[88]

Ce' line Weberss (2006) 73T 1 AR BUER G Ip 2 KAEFR LA Ty 8074 InFki
SELREIR R AR HICO2 JHRE JIFA, BHFias AR, 564 0 B A A4
BRRL L O B ) BE IR R G S AR SR R IR AL N R GEAH 7 B REVR RGEAH EE, AT LAVR
b 30% DL AR R, (R — U AR B N 2 70 %1,

W.P. Sung%s (20100 7047 1 & H X @ 35 K E(CAV) B XS | R4 548
KE(VAV) 3 S 1 ZR GO0 T BedcHE B 52 , A 7 45 5 =48 KU 18 X 1 &
g LbH KURE XA T R ST HE 46%, /b CO2 HEITE DN 67-3687 2 1, &KW
S0 AR 1 IXRE P 28 A B 2 T R G0 T e A B s (L,

Leif5§ (20100 Z3fr 17—\ JEAHE 2 8 KM (1) A= i il A4 4% e s A FH A —
FAIRARE L, W FCIRIRE s, (iR RS, GR A 5 0 A5 ) 2 RE VR {5 FH AT
TAAMCERHRTICE, DX A ) R R R L B AR B R SRR REYE R S, T LA
SR () 2 e IR A8 ARV — AL B HECR DY,

M.T. Igbal (2004) Z&T4155== (Newfoundland) Hu[X 2000 /™5 = 44 1) X
M OKPHAEA I RE = MEdE, XHZ R BERE (T B0 XEE I F AL R G AT AT AT VEAH
5t. M FAHOMER (Hybrid Optimization Model for Electric Renewable) {4, iH
I VEANE R 2 15 tHAE AL 55 == A0 FH R BE A5 4 R G002 FTAT 1K, 1 K FH AR R S A
2200 S S Bl %53 N VA 2 1] N

Hassan Radhi (2009) #FCFH{HECE PG E (United Arab Emirates) #i[X
S T 2 TR RE VRS RN S AR R VB AE RS, R ECER B (AL-AinD) TS
X R o N BB TR REVR 23 B 1 A A S REAE, 50 FH S5 28 ) it Ak BEAN [ = fie
BT IR . 07 E 45 RR U R IR BT it i b £, ORIGRE A AR Iz 1) =1 224
TP TR AR I 3 2B T 2R e 0 Mg AR AR 0 Ak S R T, R T A 0 T 5 CO2
HEBUR 5 29 10 7 ELA 4 BRAS IR 2 AUk g 2,

A.R. Day%§ (2009) &R T AGZUES 5 K5 RAG ZBUR BT 2 & e A ot
R A R RE IR BUR B 7T 4518 o AH IS BUR 22 SR T R P e s A8 08T & R 1) A 4
AR R A S Y RE RN AT AR RE U H AR LASRASAH B 5 VE AT IE » BIF 50 3 B S AT 7
A RETRECR T LD 10%H1CO, HETEG, 187 4 58 B R 4 it o3 (I ARk 7 S 75 2 R
T TARE B,

28



1 4w

M. Thyholt5 (2008) T 1ECO2 FFBEME KM IF K, WFRCOo2 HiK
HTEL 5 SRARIE, PCBAR RE AT 8 3055 007 1 2 SR SR A1) Rt IX S P FH A — 06
BRI HE T8 H FAar B2 AR DX R R e KA = g, 25t — b X R
2o ff G B CO2 HEBITH 5. FRHESCO2 HEBUN e T R A 1
S RE AT RIS IR fHE B R GE 4,

3) AF X IR

XA BHH A R E AR A X EXEHE., R A R %,

HAEsE (20100 DAZRHER-THTEIR 3T, OHERR B AL X SR B AR AT T
AT, EEAEE: EESHEYEREIR, SE R E RO LA S
LS ARGAFAR, HAMEBREABAR ECE 5] S48 H T 28w,

FEHTAEEE(2010) X0} JE AT X S A A U7 U [ Bk e U #EA TR AT, it B A
L% 1 S Y 1) BT 2% T RR ) 4 1 e B, 45 R T 9 e ) P L 8 ) 1) [ B 7K - B
H, SR YO RER R, RPERLRI R PO,

BHLLSE (2011 % (EREEBUFNTRIE) X TSRO 2K CHET T
I (T DNE 2 ek SN E S A a WON RN L AP/ S b e SERE:Sithe L S i8]
BB, KSR BRI SRR R, A 785 7% IEAE Y E BB A S5 AR S
R ThRE, UG EERMIS T E T MR, 2 1Y, co2 [FExgE =1
FHENT, SHEYAE SRR AT 47

AERTE 201D WAEBY SO E G4 T, HEAEFRAER . EH
BHEP (R MM AR . YT E BAE P A B HE R . 52 R R ) SO 5
R R AP FMEN . W RS AR ARRURE I« AR IR A0 ol A 25 i
S5 o TE AR SRR BN AN A ME— 1), RO IR 22 Dl E N 25N 75 11l AT
W‘Uﬁ[gg]o

REFQOIDSEH 7O A B BB, S5 T et Mg HE
BOTVEFNBFAR S i, AR R AR B B AR SR, R G S = AT
T IS EAR, B5 ¥ e et 5 [E B B (10 7 P S 1) AR 1,

FOHARQ010) LIE I fr—2k & (bR —RER IR = i N 4, @ T
ELASE VR 200 PR 470 [ o U B VIR, e S X AL ] ik ) 46 0] B 5 A 0
PR ARGE B, TR R e BRI JE A X Sk [ B e A A RO

Timothy Carter, Andrew Keeler(2008)%: F Bl AR % i v2: 06— S 36 M 114 28 Tl 2
WRGHAT A F A, g R 5ES RN, KPR E Tk
I AR AR SR T 10% & 14% o LE4HAL R TR SR A D> 20 % 15
BN, AL S DUE R AR G 2 T BUE /D o (225 FE 2037 2 2 TSR R 41
2 388t ALRE X AS0HIT IR S e (R M 5T, 3R 2 S USCIERUT Bl il 7 v 58 3k T e 1 e [X {5 P X

29



DA

it TR SR A0 f O

Catarina(2002) ST A B8+ 3247 REFEAVIEER ) FH8E 70 f FE 40 A T i IR RRAE
AL o BIAERE TS L, LSS AR, X TRFERE SR UL, AN REAE SRR
FES AR LU, T AERRIE A PR PR AT DL 50 N R, I DA i
BTRERI S BT ST, TSN EE . BT RERERIEIA R 2 AR R,
SRR, (R S0 FRAEam R, @I EE GBS EEFEN 45%, TR
B 15 N RER 35%-45%!'%,

R IR T AR DXRHER R SRR B S SR T DU H

(1) XT3 DX S SR 45 W A A I R 7 PRI T 78 3 B o S S 4 47 45 44
J7 AT, W T B R 25 M0t JE A B B AR e A o HR R 3R ORI R
ey, AR 9 25 SR I AR 3 B 32 B 44 S5 M AR 2% (3 33 5 5 BAAE F B B ik
B R

(2) X TEX @R ARG A0S 5T, EEERIERIR R
L& RS L, WA R THT AR IR 1R B DX B ) 5 2 AR AR I, A R
ERIN R, (AR T BeIR R % R G A I B HE G o TS & REi )
DU E R IR RS, WU R I, @ RALE #1174 R GE X RHFBGE R B K,
R FIE 208 T RS B 1) A i A BARCHE I B 7. FrUNAEar A SR, BT
S EXERARGENR, KEMNEMEER, Fik—DHHR.

(3) X FAE X IR A8 IRt ge, FEEPESX S, R
HE T SR HE IR, X TR 2 gt g R o, S Rk a
JE 2% ER AT ST AN A

1.2, 4 i E X HER Az S A 5T 4Rid

H R, XA XRHE A R (T 0 £ 2 AT AR A, SHE X
PERHE AR R Rt BEAT T T s ARV A1 2 5 B30 B AR PR B 5 itk 1) BRAS R e BEAT T 7T

1D MEX SR EEAA AL

HNHR I (201 1) fE 4 BR AT I B BT 7T, eIt i 3R 4 7 i J 10 2% P i b
K&, XA RGEATIRR, 4 & HaTE AR @ S HRSos S8, Z&RG
SRR FRI T RE S 2ty K. XA A I D AR HE ISR AU AU <5 A
7, A7 g JE ) ST PR 0 £ P86 A A MR kg AP0 9 PR A A RO,

rRF (20100 A5 SR BRHFISE S BB & AV A 2 H R 0 JH rh e HE T 1)
THEAOME TS SN B 2 (R SR 22 57 R VP AT A 2x (s ST — 22
PERGR AL, BETT AT DLE SR S 2 5 3.

LR ITEF (20100 R H T 2Rt g UG B A (1€ SR ST IR M SR 0 i R 45
ARHG B A B A, RIRAETT B, FREEXR AR SR oL, 207 2 Fb

30



1 4w

ANFFERETT R, 6 e S R S ARG & AR TR AL T ks . DA SR e @ 3R
T H A5, K F R IR TS5 RN B E 7 R A AT T S R U AR TG = 1
AT, SR BRI FAE R T N 691545 TG, R 9 A 3854444
TG, BB BN 5.57 401,

B (2009) MRt E AR it 1o A o 1 2 B AR I A R e, S 4y
PR T e S e R SR /N X I H i AT s i, T TR
B A AT EE ], DA R A 1 B S I B ARIRAS MR SIS AT REAE I H 1Y,
FEDRE R 3 (0 J5 AE 5738 FE I AT 52 T BRI e 5004 75 i i ST b ) B2 VR A R VRV #E
S 5% 0 8 R0 P A 8 e 1 O a0

VR BAZE(2009)88 1 H 2006 £E 2 2008 4E i E &g i M+ H , s
RTIR: R E AR K E ARSI, vl A RRIR BRI BT & L 48.2
%, TENIHE G 7.5% FKFIA G 2.6%. IR G 23.2%. [FRRIEFEAS
HMEEAH, —ERGEOENGFIORERIENTE 70 ikhit, ZREGOER
R RALE N A2 207 T, =R HEREERTIT B RALIE N 2 360 TT, HE A
HEIEM ) 2.6%, 4.2%, 9.3%!1Y7,

Northbridge(2003 )1 £ € F 50 (1) 38 B AN 73 N RRAS . SR e SEOR i Al
WIERUA . A GRS A AT ARG EE R ) WIS PR
IR BT B (B N DI A 25 78 A )8

Gregory H Kats (2003) i1t | LEEDW\UEER A, — M o 18 A 1 3%~
5%, THBR/N, oK. Hodr, BEINRISR e B KM 0.7%:; AR 9% o5
0.5%~1.5%; B HIRM B RN 0.05%~3.8%, /NEFE LR, KAEFEF
BR, P35 0.7%; 4T 28 FA 20 5 0.1%1 ),

2) MTSORE A fA B

bt M55 (2008) S 20 T RAR ST Z BEEE T ReRR R AR AR N RE AR, B 6mm
IR SR Z P A emmF B, 5 — Tm2 il — MG I N AR 29
240.43 73 70, H MR BT = A BT RE RN HE S BF AL A 200 212,15 Ji o0, AR
[ 2 88.2%, 5 ¥ M A 1.13 4110,

TR LLQ2002)E X KBRS TS, ENHB S ELR A R ARt -,
& Tl 8> COo HIHERCE I S AR B U HE AR K 771 FEX — ANt AT
ST, SERFH, BEIESIETELL 20 SR AT IED 1CO, HEBUR: 9619 i,
HEIECO, s HE AN 352 6,

B E RS (2008) A EKMXKEZE. £2. BZEEFNRA TR0, &
T ESUATE REOT U e AR IR, AT T AN R GRS A R R R B R
BN ORI ERA, FEIRH T @SR R A W

31



DA

SEEFR(2010) 70 B 1 4 0 300 /K T H B 1 5 BAS A4 A i Jo U
ARG RS, R T 3 HTA6 AR R R SR AR E A IR 2 A i S S B0 P A, J2
T B R ARV TV, AP R e (e @ S D X AT AR TE I H AT
PVFIRE R A . G5 R ZonV0 I H AL @ AR B E Ay 21.0
TG/’ BT SR AR 42 A L B A 31.5 Jo/m?t P,

Timothy Carter, Andrew Keeler(2008) % F Bl AR 8 i v2: 06— S 36 M 114 28 Tl 2
W R G HAT A dn F A, iSRRI 585 R AL, XM ) & Tirik
P EVE IR E T 10% 2 14% o (ESRA0JZ T @ S AR ek /b 20 %6 1 1E
T, AR B AR g i R T B 1O,

I. Sartori, A.G. Hestnes (2007) ##EJLANEZK I 60 AN LLEL T3 F SUAME
RE 2 U 0 A R RE AT, 45 SRR WK RE B i S BT E B B A i JE S
REVR 5 K 4 2% a0 T4 A 300, IR A 2 SR A i ) ST R i H TS e T R e
S0, A R R HN TR

Ce' line Weberss (2006) 73 #1172 503 4 o RAETR ML T #1748 I
S HLREIR RS COL IHRE S EA, BHEas R, 5847 B AR SE A iR
BE R Y HE AT BRI R4t 5 &GN REIR (RN R GUAH 70 Bk Ae IR R G AH L, AT LD
30% LA A SRRSO, (R — R AR R KE B 2 70 %61,

Joshua Kneifel (2010)% 67T 12 MRTT 192 AN EFUHEATEA 34, FEAE
A AU S AR THEE ST B VR Y 2 B AR IR, 0 e BB OL T 1 R
R Tt A R A, SR 45 SRR WAL G2 (1) RE R R B R AT LD 20-30%, 13
AL 40%, BRI ECHI LR T e I A d AR S B AN FTAT S O, H 2
I PR R WA R GRS, TP 16 % HogE s b 2 izt .

Jonathan G Koomey%§ (1998) MG 1 — {0 TE4H 1 AT 1A B A 24 7 5 BE Y
PRA R LD 2010 436 EAE B A ST THICO, HFR . 2 T 5oz,
PR TR SRR M “ERTRE” MRS TR A, SRR E 2
BE A5 XD 75 Y I BB SR AR O, SR = SR I HETR R 8 K i T,

IR ECR AT LU s A DX OB AR 2 e (KT 5 3 AR AA TR0 4 4 7 T
7o B N A A SR 00 AR ST X BAR A R AT Gt o A 7, R X9
HE AR A — €A 4= S (RS D SRS Bl AR 5 el B 2 TR] OC SR I R E ARk
XG50 s AAORE A FE T BAR AR T AT B 7T, R BETE 12 AN Ak
TE I 2B 20 B R BN B2 AN R i 3 B A 5 e B TR Ok R IV E & O
Mo TR, ANTR & MEEAARIE & MO A FEE T T3 X AR R & (1) 40 B 1 22 £ rh 2 35F
FSCASYSL 2 PRI 23T T A DX AR B3 s PRI R 53 P 2 AR R 43 T B 9 220>
it B — AP N AT DR R A 58 R A 2 AR 285 7 1R 23 o

32



1 45k

1. 3 iBEifF5R A E (Scheme of Research)
1. 3. 1 iRRAAR B

AURBAE Z2 58 73 A i 43 X R LR TEOR 1t ) B b, LA i FE A PRAN A B
TR FEA, A I T X B 2 B ST VR AN SR A AR R
W AR . HARGIHEIS, ERFERE IS IRANGEEIRSE, MR IX AR
PR R, AT DARAR B AR 7 A0 AR BRAS R 2 20 s DA Rk 7 43 XA
e J2 J R SIZ e it A HRBIT HA 3D PR 1] AR A
AR FE I A B ] 1-7 R

Sa ARG

ST A TR RS FE 4 S S IR | zim |
SR |%mﬁ@|
|- --"-"-""- """\ """ "—"— - i ______________ 1
| ST KT 2725 (T O T K 43 B :
|
| ¥ v Y L V| missrar
Ul mesr. e | | aammen. soRommies | | Rasaimies | |
I S BT b B :
|
¥ ____ v
|
: S X B SV 5 |
|
| : " " ¥ |
gondn | [Exxamm | [ gy | [wonses | [Bosir ] |
: F bR AR S i gy |
e 2
|
| | wmoexmsesr | |
| |
| |
N —— . | o
| RSO AR (CLERC 2
|
X _._._ v oL
| | : -
: W E A b il AT : | i ] | |
P . X I I
- R | AR ] | | AT |i;
;o . . . ! |
| et zsm ' rmEmE ] !l%%ﬁﬁﬁ@m@||i
L - . I o o
L |
v
EHI5 b7 S
v
ship Y s

B 1-7 BRSNS A R B
Figure 1-7 Outline of Research

33




DA

1.3. 2 RBARHAR

AR )\ 5, S EFEZEG AW

1R G MHRSCAVIEAIT St DR SR [ A AN AT FUERIA
SR T SO SE I FE . DHE NS E . B TR BTk
SRR R SR A o B S A

92 % MRERWIIT. MRBRZEGE. (IRBREFTNIR. Ay VRSB 2
SR B A DX AR BT AR Rt 55 ) LA T3 1 23 B 17 3 i A2 DX A 3 R R S
FH G BER LA

55 3 B TR X R IR T AR AT I AR X R R HE R PR X 2tk L
il 5 AT IR AL TERIE TR H AU s oA X2 i PRSI EAT B LRI 7 T X 2R
i JE BT R I AR 1, i e A X A e T R 5 B BB A2 TR 0 AT ) R G s X R4l
G BRI R T R AT 20 A, X BB B AT BRHRBGE B0 A, B E BT
AR MIBRAEBOE S AT, I S B BURBRHEIOR B0 3 s g an AR X A J )
LA B BU e HE O T SRR

94T S AE DARBR VPO A RO TT: BRI A BB R 5, 9]
AL XBRHEECPP A A SR I s 8052 3T A X ARBR VR R B H b, S BOOP O A
P ERAH LR PAN o, b3 XA A A . & BB & DhRE R G BRI kAT
PR, R AR L R BRI

555 B WHTE KARBRECRR RBTTC: A3 (E ARG AT HLEE, A
JESAAME XA R ) T BE R G ANERE , RHE AT R BR SR 73 28704, I AN A
SIS BB BEAT VEH A5 R (38 T 1 X ARBR B AR &R

55 6 B TR DXCIRBR A Rt T 72 A 7 3 1 DX A AL 2 7 BT PR R
MEZEGE IR 2 = AN T R4 B AR AT R et A L A A XA Rt 70
B s XS MR BR BT AR M s K IE% 5% 0-1 U2 B s LRI 105
%, AL ARBRBOR AT, IF I8 AT 540 20 A 90 e A R 1) 3 I

BTE KPP IR E X OV RG], ARGERE TR S B X AR 2
AT FC, WA XARBAH e AU AT PP, P ORI 2 EARBR S AR REAT 73
32 HHAH LR ARBRBHR 2 U o G DA_E B SR45 7 A RTAIT 58 565 E PR AT 78 SR I
HERAVEFI AT AT 14

%8 E AR HRE: XMEEA RGN M 7RSS, TR B — b
BT i) A T 2

1.3. 3 REMRMIFIL S TR
AT RIS R EEARE. KGR KIRGFIET . WHRSR R

34



1 4w

W BORQUFTHENG . Aar FUHENE . Aan PR (LCAY HoR . ZEFTA dn i Y]
FERERRIR . BORZTFEIL ., AR HIRSE

AR 7E 53 2 B

(1) SCHRWIF FTRIAE % [ P A1 ol it TR

A S AT ] [ P A R SCRR B, 70 i S 1 A AN = AR HERR A2
IR . A A S SBEREAT CO, HEUAH IS HIBT 7L Bk, b4 %5 AT 787
2, RS REE BORE, IR SCHRIT 7T BT 5 430, Dl iy 43 DB A2 328 B A e SR s
BIF FE SR (AR Kt 2 il

(2) BRI 5 1Z 4R

BT R R KBS, WMRGIL. (RIRETTRIG . AIHFe R RIS, H
AREGHHE ., Aay A HHEE . B AU EOR . @I AR IR . R
LUFEIE . A R A, L EIE b BB AR, M X R GE
B BRI, IR X R A Y B BEAT 0T

(3) HEmEA St

£ 5 SUREFEAN CO, HESUH S B BT RE, BAREURN ARGt 5ok, A
KA TC R R AT T R R, B S5, V988 2505 XA dn A 4% B
B IAR SRR HE A

(4) HARHT TS R Bt

LI T AR X B H BB B SEMOA A, R ORI A AH O R
ARAE BT AR X SEBR s DL, BT SR BIME X i AL T 5 AR IXARBR VPO IR
BRI, I LIS UE PRI 7 BCR R A T 471

1.4 K& /g (Brief Summary)

T AR XA i P IV AR KR RER . BTUR, JFHEBCREIR AU, XM
KT B IRAM o T 3 30 v Xk A2 S AT 78 S AR Al <K it 5 B e A
IR I AL, 3 T A DB A2 08 R AR SRS AT 7T 7 DR, JFieid 1 HL
WRE ORISR S FELRRAE XA ARBRVEA A R L ARIREOAR B A R i
oA B A AT TE BRI JE At b, B0 TR SCRIBE T B AR AR S8 S BOR %
%o

35



LR A7

2 YT {E X B 32 % (IR Bk SR B 4E < B 1R 43 4
2 Theoretical Analysis of Carbon Footprint and Low

carbon Strategies of Urban Settlements

2. 1 {RFRZ55% 51K (Low-Carbon Economy and Low-Carbon
building)

2.1.1 RIRBE IO B R E AR

19 40K, Ha iRt o2 5 Arrhenius RS TR S RN ], $i H AR
BRI S BRI CO WRET i, lREIGE TR R . BEE NS 30
TR AHR SO TG I, LA BRI A 3 EORFAL 1) A BRI AL A B HaE
W fE HEANBINRE], TTUR B N A AR RE, B A BT NSt 2 i i B2
MrPkdlie —, NS RIS L R W 2-1 fror .

T BERSAE

AURARA T

)

K2-1 NFEBD. AR AL S R 58 &
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Figure 2-6 Carbon footprint and research methods for different scale objectives

(3) 77 itk A2 128 (R MR 2

PR SR RE IR LR T, AL RIS 9%, I e 2 NATI2ERD 75 SR AR
A Z: 08, WFEAEMYSS .. TR A8 WESBENIMAE. /=gl
(Product Carbon Footprint, PCF) #&$i5 5/ = i 78 38 A= v Ji A N iR = AUk
G BDAERPRITR . 25 B 1 PN e 28 Ak P PR Y S5 A i o 390 CRT A
REBBCEE") Frab BN R E TR i, BR. BRR AL, 18
iy S F A AR VS Bl BOBRHFIBCRT AR D9 2 i Ji S ) — 870, -t mT RAAE Dy S Btk
AT 4bFE

(4) 7= d i /2 S AT T FEHE SR 0 9 2%

Az i ) VRO A > 7 i 2R G A i S R BN B S R A B R
i (VG AT, 7= B AL TR VR, USRS 7= it 22 G A i o ) 5 T &8 UM
FHIHRN  Hin S ST AE I SR PRARE M3 AT 0 A A PR s SR LCAT iR HEAT 7= il

53



DA

BRI VET T T, AT BLEE 727 i LCARI T8, 70 b 5 = R xR LA
RHJTHREPAL, TR P ah. VIBNBE IR . frth, JFothrit & iz
3G R = AR L BRI AL S . BTEL, SR LCATT IEAT 7 dh e A2 328
WEFCS, HARZR S LCAPH S A — 2, T2 Ll B bs 5l Foe . EHR
By SEmVRH . ZURMPRESE, HAMEZRWER-THR.

([ remmawey

H
o E
A
[ LT

Y

RoES®

®

A
VA

K2-7 HET-LCAFI ™ il Bk /2 S AT FEAE SR
Figure 2-7 Research framework of PCF based LCA

1) 77 B AR TR FT H AT A

HAT, AEBA S L fa ™ H ™ 8, 77 B 2 AT 70 I B A e
RIS, FLRIE T H b DA™ di A i 3T N T S SR HE RS O, I 0t o =
BRACHISEM o 7= i R VPO T FU v BBl B A e wh R GE DIRE L e
AL RGP EAREF . FRRESEHAE L RS SR IR
HITHEAIVEG 7575 Bds EoR 4G

PRI AR TE PN S5 LCA —FERE 7 il 12K A JA IR 7 b R GE AT RAALL, 3%
RGEA AN MFEYRE. — ARG EEANE PR T E R ZhEE, A
REA AR 7 ity R A FE SRR I o — FRR U X 17 il 2R G ) 7 W 2 Tl 1 A I T
FUSEHLIT, 7 b A i JE S R R B mT DL st 25 B e I RE AT 2 18] PR A TR
Ao HLGRIRE Z TA) I A e PO () A5 AL B R R VIS AR IR R 5 oAb
ARG NAE " dhi AR, SIS HE I B AR &

B € 77 It B AL ST TE () R GRIL T, BIVRA S8 AE 7 b Bl A2 S VP AN AT TE IS 28 S R
BB T I RE R BN, T IO T ST H ANV R L S P R P A I R
P ACRIBBE S Bt AN 2 T RO BR 1, DL B HEI o — R UL, 7E 32 R G T,
JEA MR, P2 A= s A RS LA dn IR B, XS8R B B REYR
R BRBed FR . A2 S B4 eI FE AN A0 75 B 5 18, AR CRAF 91 1 56 B A
HERf .

77 bR AR TE PN B A R X b A i R A RS R R B, DA

54



2 T A DR AL 8 e ATk SR AR 5 e 7 A

77 bR AR TR PEAE B A R R b A i I A e RS A R B, DA
SRR i 2 AR EAT DAKCHE A 2 W B A I o SR BT it B30 AT W R A
THL o F B M A% L2 S S DA i DO RE B RS 077 b R LA A A . B
A2 U W5 7 il AR G DR AR « A Hh T AL B AR AT R == AR HE O S
BrBLe 77 B L L PO B M I N A AR R . BRI A S
TR AT RE AL ORI RGELF I o BCRE CREA AN RIS 2y e e
FP) . [FIRF, 5 LCA AFEMZ, AT dhbg L VP iE 00 AT — 2R
M EE R AR,  WBRIRRRIC PR I RS R B UR BRI AL By AR

HeyE B e A= i i ST N B — A B G I R o R A E R U, T LR
FoT AR A G, A AR AR R R R L B
ANMFAb SN, it E R SR AR I R RORIE SRV AT
AE 51 i = UAHEC T e A\ A R R i R RN D R AR R I TS
I

KT I B M B T B N . M T B BT A, BT R
KR H AN SR TS o BT RE AR L DU T 1 B e I R Dy Al i
SCEERA, EEAR NS T R RS A, SRS B AL, R
MR, LIRS E)SE . Horb, TS AR, BE RSyt U A HE AR
JBC WUAHER ] A HE O i Bl 18] 77

3) SmPrhY

77 i A ST SR AR 2 PSR il = AR S EE ) SARBRAL , 77 A A
JEI 3 A R = AR TN B VB E A S A, — Al i iR = AR R R 5
100 £ EERAZRRIE P (GWP)HIRARIR , 77 Il ik AL 2052 IX i == AR AR AR AL
WS, FEAE AN, Tl SRR, Sy, SRy
FSTACHREE, 185 LLCO 1 EEME, GWPIE N RIEE RN RHELE 7, H
= SRS S GWPIK 1 R BURIR B R ot 2 ERAR IR S AE SZ M R sk R
2-3 fin, R B E SRR SRR RS TR R S 2 T

4) SRR

77 B AL TS DAY B 2 SR AR A BRI AR e B MU, — 3K
VESFR A, 451 RRATE SR AR . AR E 1 H BRVEE DL S VR EE R
MEAEM, XLCIERLCIAR BUAS 4 R BT, AEAT B i 2K ) i
PP 10 25 2 H A5 S SN 5 R (1 K ) (1 LC A BRLCIRE 7 25 2R X m] 45 VAT

DR SR, XTI A A AR AR L 5 LA A BRI T I B I DR A 1% S E S KB R R Y O
D, BIRE FEAE—E MR BE 2 AF T, CO2 Sl 3 AR BEIN 18] (RIS AR K, X T2 VAN 30T A A [ I 1 7 2 FR,
S TARAE VA 31 P4 36 AR AR AR AN A TR BR AL AU S AN R, AR SCAEREAT 7 B A2 TSI ST T 50K
XA L2 o

55


http://baike.baidu.com/view/146638.htm
http://baike.baidu.com/view/2574444.htm

DA

—HUWER AR BT SO PE RIBE T, AR E B RIE A 1R R R
B, JFR
% 2-3  FER AN A BB R AL 2 de R 71

Table 2-3 GWP of major greenhouse gases

- R BRI E Y R H 7 (gCO./g i)
20 4F 100 4 500 4=

CO, CO;, 1 1 1
FH 5% CH, 62 23 8
BEMN NOx 290 320 180
CFC-11 CFCl, 6300 4600 1600
CFC-12 CF.Cl, 10200 10600 5200
HCFC-22 CHF,CI 4800 1700 540
HCFC-141b CFCI,CH; 2100 700 220
HCFC-142b CF,CICH;5 5200 2400 740
HFC-134a CF,FCF5 3300 1300 400
HFC-152a CHF,CHj 410 120 37
IR ccl, 2700 1800 580
=k CH5CCl3 450 140 42
A CHClI; 100 30 9
R CH,Cl, 35 10 3
— b co 2 2 2

2.3 EXEEEATHIEILSHE (Theory and Method of
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3. Research of Carbon footprint of Urban Settlements

3.1 W EXRERAEMEFIE D #1 (Characteristics Analysis of

Urban Settlements and its Carbon Emission)
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of Urban Settlements Carbon Footprint Research)
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Figure 3-3 Urban settlement life cycle phases
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Figure 3-7 Urban settlement carbon footprint system boundary in operation phase
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Figure 3-8 Urban settlement carbon footprint system boundary in disposing & reuse phase
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3.4 W {F Xk & i E B 43 #7 (Inventory Analysis of Urban
Settlements Carbon Footprint)
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Table3-2 Carbon emission factor of petroleuml released by domestic and overseas organizations
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Table 3-3 Carbon emission factor of natural gas released by domestic and overseas organizations
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Table 3-4 Carbon emission factor of electrical energy released by domestic and overseas

organizations
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H AU FICDMIH , B iR =S E R H (CCERTIUH D, H 50k
JEEFN DA 2 B e I A AR A m AR B [ P 7S K FL X ) O L B RETIR A AE) o 8] [ 1
FRSEG O0, BFFCRAE 1 [ X X ) S HE LR HE A 75 IR ERRE T DL AT » 383-5

20144 H ] DX 45 R ] 1 BEHE SRR 7
2%3-5 20144 H [ X 3 HL R ) HE LR HE TR 1

Table 3-5 2014 China regional power grid line-based emission factor

W+ k kwh
S [ HEBAF kg(con)/kw
EFgrid,OM,y EFgrid,BM,y
‘ Jesili. REM. Wb WA LR E. W 1.0580 0.5410
HAEX RN | N
5% 0 U X
RACXIHEMN | TT4E. HHRE. BRILE. AE R 1.1281 0.5537
RN | BT, LA Wils . 2688 . mEE 0.8095 0.6861
WEEAE S Wb Wi . L. U, & 0.9724 0.4737
A rp X 3k HA ) )
FNf]
PUIEX IR | BV HRE . BilEE. TE. HiE 0.9578 0.4512
X I"HRAE. TTHERX. mEa. JE. EE 0.9183 0.4367
a7 DX 3k He ) x

2: (1) EFgiqoMsimple. y& HyF R £ R ZARCO2 HAH AT,
EFgigpum, v FyF8BM (MANMEA) H BT
(2) % FOM#%2010-20124 © &34 FRHEs B F 69 oA -F 3918 BMARE2012509 55
HFRHEAE F

3) ZEHPKERHAE A T
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TIOR3 T A3 XA i J 0 e B S P IR, R T XA i S A R AT AR 4
HIKFIHEK A AT 1S, Wl EHOK RGeS K E. K. K
FE KR KA RN TG K AL B AR S5 R 3 B VIR OC, AR Bk Tk
5K RGBS IS AT FAAES I 72 o B YRR 5T 00078 6 B K b B 3o 78 Hp 2R A0 R
AR R E SRR

H AT, BRES KT K AEREN0.3kg (cop)/m®, T2 H Tl K 2
Fh A s T3R5 7K A FE AR R T FE B 1R BORRHEUNO.25kg(con)m® s 5K Ak
PRI FE RV AL 51 R BRFEI90.55 -0.85 kg(coo)/m®, T LATS 7K Ak B A B HE
[K7-50.80kg -1.10 g(coo)/m’ '™,

(2) P TTB BAH & 2 TG 3K F- 430 B

38 A DX R S B T B BB HE TR AE DG 3E 3 1 B AR DR A AR TR TS B 51
FIREEH . REE. #1174 AR, MHESIK T EERAM R & H .
OJEHFER, AT RLE R ) ORISR, WA T LLd
ik F R A B r R R AR R A

(3) P ITI B HEBOH

BRI DX R SR T B B S R AE VS B 7K S FNHE R T [ 0 BT, 5 BORE 6
e ) H e AOCER, ASCEE MR ITE A BGE RRTHE, WR3-6TR.

23-6 RV BBRHEOE TR

Table 3-6 Carbon emission inventory calculation table for planning and design phase

f%‘

J
i

i

EEIKF HE R T "
||| s W |
v woe | | g o
|| | |

g

kwh | kg | kg | kg | kg(co,)/kwh | kg(coy)/kg | kg(cos)/kg | kg(co,)/kg

S

s
-od

e

BOE

=~
P2

:in\

il

%

3.4.2 BRMEES (FEM) MEKRETERSHT
TSR RHE 7 W Bt HE G AT X2 i Jo) 300 A2 2 14 2 B2 A R 0, AT T
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R, Y BURHBOE R 14T BOHEBCR SN o PEB R R o X — B Beik A2
S B 7T ECtE AN HEBCR 7 AR 2 » R R DX i it L e i SRR R B AN
BRI T € o« [, AW BOE 5 RS ARz f = A BBk HES, £ %
% J& (2 ia 2 HHA 1

(1D @FM A (i By BRI 1o b

D BEFA R HE R 170t

FE X AL RSB s A%, BERATRLA P BT AL i) B 2R3 L AL 3R B A
BARRFE AR, HZEHEMBEAE M, REET 2 RN LA, X
LA SRR B iR HE BT 7+ Bk . AR, BRIG b ] DA IX S @ e 7y
RREATH A, (B2, IXFERAE LA R S Bl HAT, @b e A 1
ABEREM L PR REAT I HE S 7 W ST ORI AN D, AT T i AR LCA
Tk BN, REVHEINESE: RN, FEVF 2 IRV AT I 3
B s, S B AR S RS LS S, PTEL, A
SO BT FUSCR BEAT BB L Geit, JFREAT AN TS, K 2 A v s B

TR TR U R 3-T 7w
F#3-7 FEMRE A BHE TID R

Table3-7 Carbon emission factors summary sheet for main materials and equipments

HEUA ¥
R %2 ) PR 5 42 B -e¥iv] o HE
T (CO,) /Hifr
7w T 0.002
e T 0.002
Kk T 0.73
R T 1.2
—IREM Gy T 2.6
He gk T 23
Bk T 2.5
Gl T 3.8
5 T 9.5
C207R#E+ M’ 0.23
C257Rkt+ M’ 0.25
- C30i#E+ M’ 0.27
o s VR vk 1
C357RkE+ M’ 0.29
CA07R %+ M 0.31
C507R %t + M’ 0.35
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HEUA ¥
R %2 ) PR % 42 Bk -e¥iv] o HE
T (CO,) /Hifr
WIS 2 M2.5 M3 0.15
TERUEAYS M 0.19
WISE 3 MT.5 M? 0.22
WP M0 M 0.26
1: 1KIEHD M’ 0.13
feR T ‘
1: 2/KJeibs M’ 0.10
1: 3/KVehb M’ 0.07
1: 1: 2IREH M’ 0.10
1: 1: 4RAWE M’ 0.08
1: 1: 6IREH M’ 0.05
A R M’ 0.17
Ny bagk T 0.14
e gt % fLk T 0.17
PVCHEEHTE HE T 4.6
B3] T 1.40
WNGRZEE R b M> 0.018 H 3% 5mm
HEETI M? 0.020 H 3 5mm
R e A M 0.023 3% 5mm
e & T 1.40
W 2 ) \
TPARE T 2.3
» UPVCAKH T 4.7
Bt -
PPRE T 6.2
o BRI M? 0.06
RIR 5% — 3
B M 0.03

7 ARAE LK [8] [56] [173] [174] %32,

2) @A RHE SRR 7 B

HEFUR RSB i 1 B HE I E 22 this ey R FERETRAGE B, B AR
BRI A% R 22 B XS AN R 4 LR AR RER B e it HE I 45 & RE TR HE A
T AFREFAE IS RS . REVEIRHEA T S S # AT b, SR
Xt Fiskn L RAEFE R M GTTH A B, AR R B % Rl S A R A iz a5 5(
%2, 1MH., BREs AR s s S 778 B o o iR AL, R DyX e is i
THALAEA R st — M Ee), SR ge it it TR GEH AR R S REH T45 &
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W59k, BATAR R s MR HE O AR AL TR AN T AT, JUHGR R Bk is i AK
HIE i .

ATUVE H, fEMRL sl e, st 22 Bia ka0, seikEsE A
A s 5. H AT, BEN @M B st AR 2A A s Bz
K ism A, X esiainr OO BER A R s 8 LR, X Eia# TEAAA
[7] )32 3 RE T MTRER SR . A AN R RERSRAY, JE A R BRHE IR o 32 %
AEAE S L TR 21 1) 0% R AN 13- 101 TR

REVEHLAL

IS
KI3-10 iz BERE S HFEm R 2 ) 8 R K

Figure 3-10 Transportation Energy consumption and influence factors relation

ME3-10F R LUE Y, Exs i Ha AT a5, wl LA i S i (A
L HED kRl A RNZE T RAMERIERAY, E 78R B AR FE ™
AREHRICE, PSR E. BRMEEEEEE. il ARSI EZ
BRI 7 RIS i B CIRAR S B BIARHBC& A [F iz 3 T A A RE K
M, AR PR B TE FEREAE ™ AL BRI -

DAk Iz o], RS (P ESTHES2014), AT AN R BREE L4 88
HoE R BEFEKCTHZ LU B BEAT 70 BT, AT DAFS 38 e B R a1 B A2 B A HE R
RIHERL R F N 77.61kg(co)/(10*t*km), FHIREHE AL FE, IR 3-8FT7R,

FIEE, AfATHREAS Y, AR AUK Gz Az Bk AR SCE. GRS ) 70931
JA1880 kg(CO,)/(10*t*km) 1 177kg(CO,)/(10*t*km).
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3-8 JIE BRIz R i) LS B SR T R

Table 3-8 Rail transportation unit distance of catbon emmisons calculation table

Bl | BE
YR | BRIRCO.HE . X bt | 1km#k &1z 5CO,
= SZ v Bl
S S BEAE/K T Hek A 7 H =& i R
A
M
PR | 22 2.17 27.3 58.807 106.0 041 24.11
HU| | ke(con)kg | kg/(10*t*km) | kg(con)/(10*t*km) | (10%*km) | | kg(coy)/(10*t*km)
%
H
7| 0.89 101.9 90.691 154.3 53.51
4 . . 0.59 .
Bl | 77 | kg(coa)/kwh | kwh/(10"t*km) | kg(co,)/(10*t*km) | (10°t*km) kg(coy)/(107t*km)
%
77.61
- T AT (HE
REGS iz B sl (km) “FEBARE (HORE T ke(con( 10°¢kam)

ErLRBR/ R AMET S B R ARIE R FE e AN EE FERAEFE
2. R/ 8 71 U E TkmiZ S CO, A8 HE 2= MABL &/ ¥ 77 AL & REAE K XAk IR COHE AL A 4L
3. A E ke By {228 (Tkm) “FHaHAE (HARAT) =B F 1kmiz #1CO;
BRHFEXNIRALE B = Z LB+ ) HLE 1kmZ 1 C0 A HE X /) AL B = fl,

(2) FHMEER iz BrBUH IS s FiEsh K770

AL DO FARE S CGrigi) B Be iAo E 3 1 22 R s & 1 A4
ARG DL 75 2 W A5 3 KT A E R AR B i T A s 2 10
ey j 2

RS B L2 AR BE A R Y B R R LOE i TR RR FRAE SRR 1M
1z K P S B 2 AT LS 2 2 i 2R DL TR R 4 [ B b X B A - 1 s B
B, B, A EVEE A BT s e v 1 146km. EJE TERER)E,
FEBE 8 A ASE P O v AR 30 it 1 RS S SR 8 % S B S P B, T A 25 A1 )
PRV AT I SE bz f it &, AR SCHEE nT U it T8 A7 R ge itk . 38 TR
FEE ARG

(3) @FHMEE (Fizkn) BrBExHRBEE Bt

A A X R SREBE T B BB A2 3 AT 35 B KT A HEI A -1 R 730 s 58 IO 5%
Ky (e e A SCHR,  ASCHEE SR IE i B THE,  WR3-9FR.
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Table 3-9 Carbon emission inventory calculation sheet for materials manufacture (transportation)

phase
QSR PRk SRR HEik
@& | @ BRI T -
Bl M| M| | e =
‘ S e |z | K| 2| K & e
S A B | | m g
. = B B | &
| &= T e | e
posy = posy
ol |
1
2
3
4
&
it

3.4.3 Eikie LM ERREIT;FER DT

sttt T B B A B HE SO A XA it RS . A SR B BE B
SIS ST AR REURAE R o E A T DO TV B FERE . 0 XAAE
WIXHREE . . BT, AR

(1) Ipon DXORIAE % X B AL 7B T 570 A

X T R B o DXORTAR 3 X PRk A T8 B0 BT I A 5 DR SRR T Bk A2
EE MR, ASCABER

(2) it X Bk A2 32837 H 70 A

Jit L DXtk AR 328 T T A B0 A A S R A M i MU s A BEAE R 5
Jts THUMB SR 5 A%, MG OUE A, R, AU (1 R 5 it
AL ZALSUT % B E BACTHATIR RO R, it T 8A Sk Z MR REFESL T
FIRCORAIB) 7, ARG TS BEAE ST AR ok %, 1B 3 AR K
BN T T T XU B & BEAE B Gt T H A L T S

FERE M L IX AR A2 T, /5 BRI AE X AT I L RE 0 i, 12 HIWBSS
20R HoE TR I i, 13 Dy — A AT e 2 BN A O HEOR [ I 2 2
76, WE3-11fR; RN SR RITEET i, IXEE AR oo B it L IX R AL
USSR
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XI5 H
: ‘ }
gl g2
' \ ; ;
FEffi LA it TR TR LR
' ; ; ;
R THE LA TR T
\

1
R
i@
i)

BI3-11 il T3 F WBS 70 fiff 1]
Figure3-11 WBS of construction process
(2) it LIX A SRE B s 3 K7 3
LEETERONTIAR, B TRERFR, JFaiaEEMS e G TREH
FEEEAD . (YU & PEZR Hgm RN ) i LA S PR 3% FH e ) b & A0 804>
WUTAE I H L A TR E RN % S UL REME R fJa, 580 I,
I H P & B AR B REVR A HEI A 25 &, BIRT LAAS 2125l T T 20 Bk
HEBCE, TR e i X A B HE ISR . T i it L5 alJm , ARYE A S A2 37
IR U I s REFE R ST, I SR REIRHEA 7455, AT LRSS 9 HER
F it T X A e HE TR
PAME X AT e a4 TR BOAN 8 AR B, ARE Ot AU & PE2
N AU B K xot L F) BLAE 5 DEAR REAE, W16 3-10,
% 3-10 SN AU AL £ BERE

Table 3-10 Energy consumption of steel reinforcement processing mechanical units machine-team

SERD, N

Y INTITE Bl
T WA ATRE | AR %u%m%
Fig BB A FR g M= ¥ T Ke(CO) /&
kwh /& HE kg (coz) /kg
bois
7-1 WHWENL | BA/mm 14 11.90 0.95 11. 305
-2 WEIRHL | EAS/mm 40 32.10 0.95 30. 495
7-3 WAL | HAA/mm @40 12. 80 0.95 12. 16
7-4 WHEELAL | BEA/mm @5 42. 47 0.95 40. 35
9-13 EmHEENL | DhE/KV 30 90. 80 0.95 86. 26
9-18 XTIEAL 7 /kVA 75 122. 90 0.95 116. 755
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7E (i THUR G PESRHEDD) o, ST AR EAARNGHE. VIl Ziim

PREERINL & PEEFEE X CE A RIARAE, B, ARBELRBARE (10 KR
WEHFEMGYE. BRSO AERIRHRI,  aR3-11R:
£ 3-11 W IN T E T AL RE

Table 3-11 Unit energy consumption Steel straightening processing

oy | A I R
S, e e 23 R pore WAYESUN =N
EHR | o | DEAERE | EM | WIE | R | hfumk e
R s | s MR A B
5 o kwh/ 5 5 7" BEHYE | FEkwh/t
e Kg(C02) /t
PE /t
i i 5294 | @6.5 | 0. 37 | 4. 40 418
Wl

%; 5295 o8 0. 32 | 3. 81 3. 62

7-1 R O R @10 0. 33 | 3. 93 3.73

o1 ;; 5308 D12 0. 31 | 3. 69 3.51

5309 D14 0. 22 | 2. 62 2. 49

FE, PTLMRHAFEBERRA R E (10 RNFHET IR, S, SN
RIRERE b L BRI IR, TR GRS TAEFHAEREE DD (WG VDR
FZm i BN O TR & PE S L E A 25845 1 e 803 BUEAR . 4B T
REZEH UM & PRI REAE AN BRHE IR

(3) it LB BUsHEGH it 5

AT A [X 3 WAt L BB A2 I AT ORI S KT R HE A 1 (0 0 A 5 HY S it
B BB AR RN D 2R3 I o DXt L XA, BAR TSRS ., inaR3-120R

% 3-12 B TH B A XBRHBOE SRR

Table 3-12 Carbon emission inventory calculation sheet for living and working area

i

87K HEBUA ¥
BB V| SR HL) B T Sy it ]
Ji| & || () |k
kwh | kg | kg | kg | kg(co,)/kwh | kg(coy)/kg | kg(coo)/kg | kg(co,)/kg

§

f%‘

2

b=t

J
e

i
il

4 |

%
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3. 4.4 BITHIFMER IR BIEE R D

(E X IEAT Y B BT L2 A X AT A X 4R AN 70 ey, (EIXRI4E
AT DAL BBy S — IR RS T MR A s il TR Od R, Xy
XA EH R AT, LS E RS MR AR st . @ Bt TR B
e Lk, AEXISAT4E B BUm 22 1) o i T B RS AT B0 #ET

(1) AEXISATHr BOAHSSE S HEBUA 120 #r

A XIS ATBRHEECL A, AE XIE AT 1 Z BRI /il
R IR  Hve s TRBT. HOK. SHPR AR X gt 1 DCE B R P (1 e YR 5%
VRIEAEIE R, IXEEREYR . BHUR B A, . aHPK. R . RIS
5, AP 7 O SR REAT T, IR RA

& 3-13 it TR Bt T XBRHRSGE AR

Table 3-13 Carbon emission inventory calculation sheet for construction area in construction

phase
B
P | ®Me | 83 | G S Al
SRk | MR | B | Rk | | WE
K
Yyt
Hh R b P
Al
THE
P Ab 2
I E
FG R K
I K
A R L
B
RNk
T
PSS il
Lkt
A 5 IR
THE
AR AT
TR TR
W TAE
TR TR
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=03
WL 5 5 SEis S Ak
2R KAk A AEFE ) =
Ji
WiENE
bk T
B
i
T
ST
By 7K TAE
ey N
7 | HK R
TR | s
ERD W

BRI, (XSO X — I, FLE R 7 B e 5
WeIE BREE S B RTRIE RIS E X R, A X SR BRI IX PR Sk 4k
WARHEE SNSRI, HiE B /MG ZE S AR, B, Mg
FVNRYREAR [ BRBE AR/, FTRA, A E o A X I S A [Tk o

BT AEX BT BRI AR, P fAE AR, HERREE ) Z AR K. X)
TAFXE ANFEFEYE A FEER S RREE ), 4305 A E g EEX
AL T A B B A, R 3-14F17R .

%3-14 ANFEHA T AL A404ECO, [H 7 & HLATR
Table3-14 Comparison of CO; fix amount per unit area for 40 years by different planting

HAE 7 =0 CO, [ 7 &
KANFEAR S BER . LR RIRFT (AR A EE<3.0m, TIERZ>1.0m) 1100
KANFEARFERRF CPYFE R #E<3.0m, +I3EIRE>0.9m) 900
W RIEA (IR E>1.0m) 808
VI ANTRAR L B R B HPE TR (HIBIRE>1.0m) 537
KERFAZ (HIERE>1.0m) 410
EAREBEAN GRZ1.3m, HIERE>0.5m) 438
ERBEARN (F210.9m, HIEEE>0.5m) 326
EAHFEAN (77210.45m, HIEEE>0.5m) 205
ZHEARFEE (HIREE>0.5m) 103
e HLAE AR B Bl 2R B R (5 291.0m,  HIERIE>0.3m) 46
—AERR S IR B BRI R (:£90.25m, BIERE>0.3m) 14
N LB LR 0
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(2) FEXIBAT MG B 3K P2 A
EAEXESATH, EXABMEERE. %, B #Hok. SHpKERSGM
RAGIR . BLURIHFE RS AL B R, 7T DA BTE SO R4 & (Ol B X Bt
RITE) RSB UV S A K BT IRV BEAT T S5 s BRI, e
HBHBEE ST o FEAEXIBATHS, W R ZEX A FE B R 2B % R M AEX
SR AE X ESE RS AT S
ASOEXAEBIBITH BRI v MG HDKRGNBI, HHEE RS
A BGE B RIS ST B T, BIRESRTH FEACT T -
D RERREIRIHFER
(EBEFURMM K AL A AR AR, T2 dd it o B i R R e
FE S ] BT SRS NV 2 KA LR
qy = (Qh(r) +Qu /A
=[(t; = t.)* D EunAne K +0.278-L-1- p-c_ (1, —t,)-mJ/A,

A, q, SRR YRR E IR SR, Wm’,
Quy —IHIL SN S5 L BFER R, W
Q. — I TH BB N S A MIFERE, W;
A, —BHEH, m.
Ay — &SRR TR, m®
K, ., — &N AR R TH AL R B, W/(m* C);
&y AR W [ S 47 G R A% AR BB IR
t, —RHBEHA 5 [ = M TH R R
t,— KBRS .
Q. —HRITH BB N S AMIFERE, W;
L—&A8K I TH BB AZENNAESE, m/ (hm),;
1= THEMKE, m;
c, —ZUELHH, ¢, =1kl/(kgC);
p—EANERERE, WORRE A= S SR B A A 5
m—¥ KB IE E S IE R
FrEA, REEZRS (LMEX BRI SR R 0D RekeEA:
qc =24z, -q, / Hemy, (3-2)
b, qo —REEFEEE, bR, kg/m’
z, — R HIRAL
q, — AR BRI FE, W/m®;
H, —FriEEAE, H.=8.14*10°w h/kg;

(3-1)
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m— = HMNE R
17, —BIPIB AT R
2) FPRGAFEREE T
TG REAER, RIBEBOITFEREZM T, NRIFENTEEIRE, S0
SRR S H A FRBE R, AN kwh/m®,
T NATTDREAN 8] 5 [ (R4 P 225K S AE P & s R & B bL, AT A
[) 5 18] 25 PN RAFA B ) 75 SR BB AN [R] o 22225 1) s [A] — RO 2 T 80T R S
55, AN b E— OB . DA, e IRA et S, 4
AT SRR A A s [A) R 2R R s, DT SRAF 3RS A 2 i e
EB ¥ AT Z T H SRR A ¥ b 18] R v S AT, AT SRAF 2 TRl ¥4 R
FEo AT BV G732 2 o [l 4P G A I AR A FATE R v D7 3 id B T 1) L ST A
T D (1) ¥ S AT R PN S04 AT 5 RS R4 7y A 8, G e BB 7 8 B A AT )
A AT 3 HH A A T B AR AL R G | R RV SR PN LR 5 R ¥ 07 AT AN S I8
M A8 A% 5| 1 A7 AT ZHL
DRI, A 508 00 2 R TR B A5 s T AR ) 98 A7 1
9. =(Qu +Qui +Q,, +Q, +Q)/A,
- [Z AR (tyokak, = t,)
+> ALK, H AL 1)
+3C ALK, (e, —t,) (3-3)
+> C,A,CCD....Ci,
+Aq - q VA
A, q PO SREA B ER, W/m’s
Q. —HME AN R T AR AL I G R A ISV 14T, W
Q. —WHIP&i g fif, W
Q,., AN E WAL NG R IR T, Wi
Q, —IE BT 1) H 13 HIL % gy, W
Q, — I P 18] N R A 3G RS IV HgT, W
A, —EFE, m’;
A — ST MG R HEE A, m’;
K, — & AR A SMERR AR R EL Wim C);
(MR ER T g o SR L IR HE, C
t, — = NBITHRAL
k, —HPREA R BB IEE;
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k , — BR3P 4l F A2 T K BH AR A R R BB IR
A —HEE NS, m
K, — 8 AR R B, WM C);
ty, — 2 ST BT AT R
At —BInE T, BB E PR S AR EE, C;
A, —HHRSEER, m’;
K, — & @ E A R AL W/I(m’K);
ty, —HIBE e PR AE, C,;
C,, —BIHE MR BB ILH;
A, —&HAME DHEEL, m?
C, — & AR R %
C, — W BIHEMIEH R 2L
C, — 2 NI BH 8¢5t 1) 38 BH 4K
C,— WML EE R, C,=C,-C,;
Cpo — WP 4T R4
D, .. — B FRHE R M EBRME, Wm,
A, — 2 SR, m?
q, — AL AR A AR G R A e CRLAEIRER . IRET. SR
EHFHO .
FITRL, AT XA g S0 R i v FE e A
q. =24x107-z_-q,/EER (3-4)
A, q — KRR S, kwh/m’;
z, — 7 Y B R 2L
q. —EFYFEA BT RRR, Wim's
EER — AR & BE AL L
3) FEREFERES T
3 5 B AR e B 2 B2 0 AT B A R F 348 s 1) 1) RS (R GV O AR L i . H
A, EWANZ B E KRB D 2% (LPD) /R s B Re v Fa 5 o
LPD f5 AL FR 23 MR B Th, AL W/m® s YA 55 18] HE B 0 2R 485 8 06 54 ik
S S5 (8] HE B ARV I RT3 167
EE D PR
E,=(N-®-U-K)/A
= (N-n-P-U-K)/A

X, E, —LAEmE-FHRE, Ix;

(3-5)
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N—tlE % &
O —JLLIEE, Im;
U—HIH &%, —HHEL 0.4-0.6;
K —T B 447 24
A —EETEARL, m’,
n—ICIRFDERG 1m/W;
P —{T B SERrD)%, W.
FH P S5 R B B K I B D 2R % R
LPD=(N-P)/A
=E,, /(n-U-K) (3-6)

A, LPD—MBITIREE, Wm';

4) EHEKES T

EXFEBENAKEBEEIEEEFNK. HOHK. SHMURHKES, HEIH
i FHAKEAE . SA K ER D, AR SCR B ARG K, [FRE, AN AT
AKHEA B AT K AR L

— M R R AE VS K AT 2 AR K PRI AR ORI K IR K S,
AV KBS 2 S AEVE I DA L DA KBS e B S 2
R, FrLL, ASCFEEHE R HHKE SIS KK E, B XA 47K
15 KHKE 530NN

q,n D

W.=W =zz-z 3-7
* % 1000A -7

A, W, —(E BN HAEA S K KE, m'/am’;
W, — & B A ARG KHK R, m?/am’;
q, — &% BAEREHBAKE, LA d;
n, —EXEENEL A
D, —FH/KKE, wHD,=365d/a.
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Table3-15 Carbon emission inventory calculation sheet for operation and maintenance phase
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Table 3-16 Carbon emission inventory calculation sheet for living and working areas in disposition

phase
B TEENKF HEBA ¥ B
Fel oo | M| R | % H17J e VA S A | HE
TR O R | | (H) |k
% | kwh | kg | kg | kg | kg(cop)/kwh | kg(co,)/kg | kg(cor)/kg | kg(cor)/kg =
1|
i
2 | H
o
30| fit
4 |
%

#3-17 RLE WY BOH T IXBRAEOE Bt R R

Table 3-17 Carbon emission inventory calculation sheet for construction areas in disposition phase

g | MR | MSHE | B30 | SR YA | BEE

1

2

3

4

R3-18 LB BB ISR HERGE Bt H R

Table 3-18 Carbon emission inventory calculation sheet for materials recycle in disposition phase

RN R R A R EUCO,/t B
EIETR 1.56
e 9.01
I 0.56

3.5 WM XXk ETE I+ HERBEEI (Build Calculation Model of
Urban Settlements Carbon Footprint)
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Horre
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3.6 KE /&5 (Brief Summary)
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4 Urban Settlements Low Carbon Assessment system

4.1 WHERKRTENERZBERSH (Goal Analysis of Urban
Settlements Low Carbon Assessment System)
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Figure 4-1 Evaluation period and framework of Low-Carbon Assessment System
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A XARBR VA A AR (1) B QAR AR PN SR b - ARBR VP b v S5 AR DA
fEiit o PEUT T AR A bR vHE PR 0 BOGR A DX AR PP O 4 2% 1) B 2 20 RS 7 A i

ST AE XA BT AR A AN A, L REYR B FE B M AN AR HE B AN, FEREAT
FEXARBR VAT, S AZ AR AT X P AL A 555, B SL AN [R] A PP i A A e v
I, AR DX o SRR (R IR A, R AN KA H]
i SEAE A R PR B _EREAT , A SR PR PP BRI A T AR SR S B HE R
PEAE DXARBR VPO (1 1

FITUL, ARGEAE X ARBE P B0RF s SR IMRTS B AR 73 ATt 2R, ASSOR AR T
HAENTRIR P 2 dr L 2B BUS S BRURRIRI 28 G450 REEAT B VPO, B
KA VPO G BRI T B Sk BT HE TR 55 A0 S PP b REAT L, A
PR X Gt HE TSR AR S5 R0 F900 B Sz B e HE 3O X 22 0 55 SR HEAE A B ARy
RPATHE, W RKARBRIEA & % R A6 % Loy

E,—E

L= A x100% (4-1)

B
A, L—EXARBR A X G ke 2
E , — (DX ARER PO X6 SR BRHE AR AMEL . S0 B S B
Eg —1E DXARB PP 0 R A HE AU 2 A
(ERBR VPO (10 B RSP A X 5 A B HE ISR PO S AR, LA g U vk AR E A ()
AR X AEE . SRAUSE R R BT BE, EEQAES A [H 5 R X IR VR
RIVERIIE, SHHRE Gt LRGP RIS, SR git
e S5 T
I T A X AR PN 1 AR OGP Fia A, ] 4-2 P

97



DA

ST X ARBRIP A 4 2

.
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
[}
A
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
J

’

( ERAWRBEERL. )

...................

C RBAIMEEL, )

(@ TR, )

(B HARmERL, )

( RUKEBHEEL. )

( GREwER, )

( ﬁ%ﬁ%ﬁﬁu )

C AEEFREL )

C WARBHREL )

( ReRBdREL )

Seeeecescscccccscsscascacccnan

P e L L L X T X R R X
D e L X T R T Y Ty ]

------------------------------------

B 4-2 AR X AR BV A R R PP FE A

Figuer.4-2 Evaluation index of carbon evaluation system of urban settlements
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Table 4-1 Carbon emission factor of building materials during production process
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ey WEE | A | KR | B
C30 C35 C40 IEEN
T HE R 20 | 95 [ 073 | 14 0.27 0.29 0.31 0.17
A 25 (%) 95 95 - 80
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4-2H17R
F4-2 HREERIVR R SR T AR HECHE RO A (Ym®)

Table 4-2 Reference value of carbon emissions per m’ of different kinds of structural systems

e
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ek | ) | e | S| s
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IRz 8JE 0.262 0.203 0.340 0.383 0.381 0.292 0.294
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RE (GEEFVPNARAE) FRE, (EXPZHREARIET 30%, ABA
ST AAMET 1m®. R, AREE P ESGERBE X EAREETM), Sk
40 EXF CO, W E R I A 600kg/m?, BIFELALXT CO, B E &N KN
15kg/m*s FTLA, ASCHERE, AF X A 4 T A 4 L o e R v (A
Sy ==0.3x15xS,/A,
=45xS,/A,

ﬁqj’ SO_'GE[XFH:E@E /l:l’ m2Z
(3) HEERGIRIR T

W E XA R P AR VF 2 - RERGL, ASCHABIERIR ARG, Hle &
G RGX =D EEN AR RS

1) RHE 2 SRR T8 £ 0 Hr

(4-10)

Lh _ Eh,B -E, % 100%= Oh.s fh,B —4q, fh
h,B Ohe The
A, B, — AL S B R R G M, kg(con)/am2.
E, — S AL HUH R R AR AR GUR HE U SUE B E » kg(con)/am2.
Qo — PALEF IR RGUERE IR EE, kg/am2;
Qy, — HAL R SR I B R BR R GUAE A AR UE B SE,  kg/am2;
f,s —ABR R G REAEIMEME R H A BEVR AU BRHEAUAL 7 kg(coa)/kg.
f, — KR R Gt L PR BEIR BRI 7, kg(coa)/kgo
KR R GLREFE B 22 AR X P AR A SRR A XU S5 M ) 80T S5 A
FAUM, AT LU A IS SR B ARRDUAN S A 5 SR 5% 8 BEATE AR S U B AT SE B
{8 o ASCAEAT XA B Bl A 328375 B A i, SR RGO ik D8 1Rk &R
GirtRe BRI A, G MM AIRHRBIN 7, Al BTSSR IR R ST S A
BB

x100% (4-1D)

E,=q,xf, (4-12)

Ao, g, —E XA RIEFERER, kg/am’;
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f, —RBR AR B BRHEUR T, keg(cor)/kg:
SRR B HE SR A 75 AR AN R X AT A R H & T B XA A A X
B EAE SR TRV, W TIE. FEAHIX BRI AR B AR E) &,
N T EEEENTRE B AR MEE, JHE T AT S X, H AT ax s B R i
PRAERE HH T B8 B AR R SE IR A U (R ST RE BT Am i CRBEJE(E 2
LB ON (JGI 26-95) [ IE o BV P 5E b DXORIFE VA Hh X (1 50, LA 1980—1981
FAEBEHR 4 NI 6 2R, TE RECN 0.30 724 AV AERE TR bR
THEAE, SEMAHE AR E M RERE; TEALREFEME I ERAL b, e TiRE
SR A AR (1 R BR REFE PR 65% 72 4 1E NI HE B b o
FTLL, SRIEGRHEBEEEE E, 5 AT DI (258, JE M X R @ 3T e X
THPRUEY HERBETT e BT TH RS, R IE (R @S RS hruE CRIE
SRR U L UEREFEN 65% 5 H B K EFERRHERUA T I E -
DITT B M T ], (e, JEA X R @ ek vt it bnne) Ml itk
M T A FIAS [F R BT B SR B AR AR AR W3R 4-3 FvR. A2 E N0, FE#
IR A 12.8W/m, TIAHRN (IFEREETRP5 4 5.82kg/m, B BHER IR HES I+
£=2.50 keg(cokg, WIAR M T 2 2 AE 5 5 A7 1R K IR ik FF TS E M E 5 =14.55
kg(CO,)/m?.
R 4-3 AT S A T SR R FE AR FR AR

Table 4-3 Heat consumption indicator of residential buildings in Xuzhou

EFFEARIh: Wim
W SRR R \ \
A 2 2 i HR

M I1(B) 13.5 12.8 11.3 8.4

HIERR: (PR, RARKEEAZZRAT RILTIRAE)

2) ¥ RGRERIE U B

L= Eee B yoppmTenten =0 fe 00, (4-13)
E.s O lep
X, E,, — AL ST S RGBT, kg(coo)/am2.
E, — A0 S S ThD AR A 1) ¥4 R G HETSOBE FUME B S ME , kg(cor)/am2.
0, p —SAALEGUIAFER > RGFERE R R E, kg/am2;
0, —HE A T AR A R G RE RE AR IUE B IME , kg/arm2;
f., — V& R G AEFEI AR R T B REVR A B HE IR 75 kg(con)/kgo
f, — A RGPk H BEIR AR ARUR 5, kg(coa)/kgo
[FRBE R G, HiA RGtREFE & ] LB A ST . SRR RFOURD S A 7
VA R G REFEMIB I o A SCAE AT X A5 FH B B a2 72538 J8 i, R iAok 5
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HECES T RERGFERENITHE AN, AP MRASE T, 7Tl E 5
HH 1A 28 8 1) AN THD R A B T -
E,=q,xf, (4-14)

A, g —EX AT AERAFERER, kwh/a m’s

f, —HHil RSt REE 0T SR HER T, kg(cor)/kwh.

ERBE RGN, EIRE AN (HFE, FEVAHh X R AF T RE R T AR HED |
(E KA X BRI AR T ARAE) . (AR X 2 5 49 RE Wi A
HEY) ARt R AR A R G AE AL B A S R AT B S A SR E . o
(PIE | FEWR HIX R ER AT R BE VAR v ) o i) ¥4 22 G 1) B v A 18t o 2%, T (2
AV H X AR AR RE BT AR TE ) s (L IACRE M IX B B 519 R B A i) U
fe @ L S0P A e AR ], FERF S T RO ARAEAR G BRI 2
SRR, JEEE T B RS SE T B S5 A S AR A FE R R, TR
FORE B HD A E e 2 AHA FERE B RS E(E . BhAh, EHhIX, QT ong w7
(YLFE AT A BEAATRE B THARIE) (DGI32/J 71-2008), 1548 P IR T =
VAFEFEARARTE A e, USRI T N, 2 RFIAFEE BIEARN 6.3kwh/a m?, 1§
e H AT - 1 9E=0.81 kg(co)/kwh, T4 M T 1 52 BAASE T FR AF 4 18 i V4 Ttk
B HEIE E ;= 5.10 kg(coy)/a m’.

3) M RSk a st

L,:-ELEZLELxlooee (4-15)
1,B
X, L —HU RSN TE 2L
E, — AL AR FE B R G F R HE R A ME B IIE, kg(cor)/am2;
E, ; — A AR ) RGE R AR R R, ke(coo)/am2.
A SCAEAT X A FBY Behp /L 72835 B My, A %h T IR RS RERE RN A
i GBI ERARA 7, AT RATH A5 ] SR e A7 TR AR A Bk T
E, =365x107 xn-LPDx f, (4-16)
X, n—fHEBR ], h;
LPD — BT RZEE, W/m’;
f, — B JRAFI R 1, kg(coo)/kwh;
(IR T AR IE GB50034-2004) A0 R d SR 1 P FR IR B oh 3R 2%
FEAR, AT AE AN H ARAE o I0AT (B R AR X 350 A3 2 R ) Y e A IR TR 45 2
T e 0 A B AL TR v DL RO KT L SR IR B = i A KPS 2 [ AN R

DRI R AR AR L, SO R I A B HE A T
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RRBAAT REARME, S48 6 Tt Ja il e 1. H AR N 7R BT (A i Atk b PR IR
BIREFE 10%-20%73 1) CEFIRBE AR GB50034-2004) H, KB M
HE I Th 35 B H AR B N 6W/m®. (R, 7630 2 MR FEEARMEM AT IR R, R
HR A] n=8h/d, HL BRHEUR A £=0.81 kg(con)/kwh, WIJHE B 2 45 B4y ] AR
B TS B T A
E s =0.81x(8x6x365x107°) =0.81x17.52=14.25kg/a-m’  (4-17)
I RBE RG0S HA RGN R G HEBCR 708, F BE(RB i 27T LA
BT IX =A RGE R B 5 = A KRG HEBCR R S B T LR,
AL, F BB TR 20N :
L - (Eh’B +E. g+ Ele)—(Eh +E. +E)

3 x100% (4-18)
(Eh,B + Ec,B + EI,B)

[FIRER, JEEXTHIK R G FHBE RGN ERAL 52 Ge B HETSORT [ B 1 L 70 A
IBATHr BORBRAE BT LA R W 2R e HEB #1178 R Gei b B R G
EHIK R SR AL R B 5 AH R B AR B AT U BGRAS, R, FRe
IR EON:

L - (Eh,B +Eg+Eg+ ES,B +E45 —Sg’B)—(Eh +E.+E +E +E, —Sg) «100%
(Eh’B +E g +E+ ES,B + Ed’B - Sg’B)

0

(4-19
4.2 A TR X & A B B R B fe B o AR
I XHE DA R B TR AT AR DL R oA, ASCER T
FE XA SR BRI 56 AR S B HE OB IME « SEBE LS AE XSG BURTAHESR R 4t
BRHEBOEE AR IR RE TV, h et — 20 ) RAAS Hh 3 i 4 DX A= i e SO BAR 1 2
L=l A, +E)+A -n-(E,+E +E +E +E;-S))
; AE, s +E ) +A -n-(E +Eh,B+EI,B+ES,B+Ed,B_Sg,B)
E,+E +n-(E,+E +E +E +E;,-S))
=|1-
Em,B + Eb,B + n'(Ec,B + Eh,B + EI,B + Es,B + Ed,B - Sg,B)

]x 100%
(4-20)

]xlOO%

A, L — XA i A RBRSR 2
n —{E XA IR
HH A DX AR PP 1 28 1 S FH B 90 B0 MR e T h I 3L il R 25680
I IR A AT A IR A o BITBL, AEIX =N I EEAT PRI, 25 PP 5
RIBRHEBCR B E AT 12 SERME, A A2 A, A 10 ) Je it AT UL Tt
s, BTBL, ASSCREAS RIS FARr i 75 2556 SR KRR HE IO SUMEL A S Bn{E DL &

105



DA

FEHEAE AT 0T, WK 4-4 P,
% 4-4 REREN I3 KACBRIEN 8 K7 A 6 S5k % 07 R

Table 4-4 Related parameters choose method of low carbon indexs during different periods

MR | L GRITR | BT
I 31 IR it 3]
(S IS S R N I S B
9: 9z 9;
70 N U N 1 I (V2 N 1 S )
173 7 173
Tl 4 | g | W 4
E {1 R I O = N
Ml R R it
E. |V J J
MR AR L,
Ens J J J
s b N v
Vil TARBRARH L,
E.s M M
KIRMRERIEE | B | ¥ N J
Lh EhB M v v
| fle kmis s | EC | N J
AE L. E.s N v v
A | WUMCHESR | B | Y N J
E 4t L, E s J J J
| I8 FIRefRakE% | E, | ¥ J v
A |7 L, E.. J J J
o E, | v J J
AL BR TR 4 L
Fi = J J J
H | HokEmsss | By | Y v J
K L, E,e J J J
A | GoKICERESRC | S, | Y N J
“* L, Ses J y v
i TR MRS | B | Y N J
L, Eos J J J
E. | v J J
Az i A SRR L
E : v N J
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4.3 EXEKETEMN LR XK A (Results and application of
assessment of Urban Settlements Low Carbon Assessment System)

EXARBR PN B 25 ROFES  8ds . R, HAT@M ARG R 015
I B ARYE PPN SRR AV R RS AR, 0 R 7r RSG5, R
BT NETT L EIEE, FHEE.

PR R H AR T R, AR IXARBR PF A 74 S50 DX HE U L it
AT M VR A5 2R 2 45 R 5, 7T LUK 85 R 28T 73 G i Bk A2 i SR A3 X A
BRAEFEBEATINIE . 2998, 704V B B TA bR A £k, 2 o il i SRR B PP A
AHEGFE, CATRIEER R KB EE RoE . PRAER R VGG R 7 7 22 T
REFEA I E 5 S, ABAE DL AR ook DAEE RN 18] A SEBL. PTLL, thmT e
RN S g DALV, R 7 S B AR AR 38 s T A O F S S L 2R AT 1 B o [RII
LR R BN IZ SRR B SR KR Lbt. tha K E NSRS SR IR R
L AEXARBR PPN ER . JEE Rl AR SR Z [5G &, i 4-3 Jow

|
i
| g
|
R IEBAT 15 % w X AT 4323 FERARBR AN A R
R —> 45 <+——> {37 Fil

KH

K 4-3 AEDXCARBR PO S5 R YRR 2 AA 2% B AT 2 8] ) 9% 2

Figure 4-3 Relation chart of low-carbon assessment, scope and system

FEXHAE X Az i FEL 0 BB BUR % T BERERE A G S X RS DL 2B AT o i
P, AREIBE S ARG, AT RO S R 7 0 ] BOA AR A2 ) SR A DX AR
BAERE AT IE . 2 RIEH B IA R 55, TiREE PPN AR A 5 5, Bk
P R BT RE o ST XARBR P 70 AT UE F)VE [ e i e . &
Bt HEE RIS, IR IR AT 2B AL I

T3 A XARBR PP R RARZ , AR I PEAN X 5 A RlHR BE 0 B0 0T BE A7
FERRZES, 7 EARIEASF AT OO PPN R BB A B R briE, 1K — Tk
KB ZRH) AR, RSO — TAEEAT TG B, R PR AR 3 BOon 3 X A i i
W1 S B S T EREAE RS EATIRBR VRO AR L, SR 23 R 07 N E
SR A IX B VAN R RIIRBRTEE , BIRREAS [R B P4 SRR S 9 7y 2= 4% (L
<-30%). % (-30%< L <-10%). &% (-10%<L <10%). R4 (10%<L<
30%). 75 (L>30%) TARREE, LA EDW AR B EAN X R AR .
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4.4 KE /2 (Brief Summary)

A 5 AR DXCB R TR A4 s T I (E DBV A S0, g i
P XARBR VPR R, @St T LANEAT =B BOoP Y s AR i %
B B L BRI AR ST A B s S DX A i A AR T K. A iR
REL AT EL FIRERBRIRE. FIKIRBRIE £ S 10 DASFZ RPN 45
b, MEEARRL APPSR ARYE BRI PPN SR bR S PP S, S HAE R BRI
LRSS
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5 WM ERIRBRBARFRIR

5 Urban Settlements Low-Carbon Technique System

5.1 g 1E X K ik $2 K 1= 17 #L 32 43 #7 (Urban Settlements

Low-Carbon Technique Operation Mechanism)
5 1. 1 mEX PRERR S

WAL TR RS, BREEYIRR. fEER. FER. HaisA
FI A5 AT T R A, Sl AN T B AL, A X SEH 5 P3R4t
FAEX GAMTER 25t S RGZ A FIRER, A XARBREARLEE X
Az iy J ST R AR DU S B AR A Dy HE s IS AT IR 3 A

(1) i X i

E X A P B A 8 A X 5 P AN P A — e Y T e 1
BEAR AT I AR AD » HAS AT DX A 2 A 93 X P o 10 75 SR 55 A XA B A 5
ZIRIAR LA A P 9K 2 B DXOR 2 A 5 3 T DX A= i o S0 Phoxss - B PR SRR (AT
RAME o FEAEX B B, Rt cE 2 BRZ M, THEEEX
R BONVE IR A, A B R AT A A RS L B, AT A IR TR ROR
RIR KRG A5 (A R, — R iy RAN[RIRE JEE 1 B Y 35 AT
RBERON o L, AR XA ai T /5 ZE PR R AT BE T AR, R BB
PIFR, SEREM . SR R

(2) WHEX P REER

F X F ) Re R 2 T8 A X 5 AN R G (8 1K) A S i MR — e T UM R A i
1T RN, HA AR AR XN 2 A0 OC 3 RER =5 3K 5L IE X N AN R ST 2 18] RE & 1)
T AL, FEEEEYI, RERMAAAE T EX RGBS AT, [, h
TAEEX L A, EEAGEERL R RIENE RO, —BERNAR
fe KEi =R K, X T EX RGNS, &2 a4 b ge
PR, WAAHREBEDFE ISR B REIR A .

(3D B E X A A5 B

A DX RAE B i M 23 AH 5% 2 0 32 X P9 AM S 3R G o A A e i K Ve it
AN R SEBL T 7 A 45 2 sl HAR G2 A 2 A O824 B 7 SRad )4 I
T A RE R 1= AL A AR B o AR AE X2 an AR, R st AR DR X5
My BEEAEIE A VTS, SEHUE X DI ER, LU & AN R 2 A 5G3

VIR RERAL. S SR A A . SR TR R 4 X PR R TR, X
X R HBHEE R, I, ASOR B SRR RS H HEAT 7347 o
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I 28 73K o

(4) X A3 a0

AR IX ) B <A 4R 2 AH AT X N AMNER RGBT REER . 5 B
FRIBCTH A2 ) ST = AR O B i sl AR BT L A5 BTk TR a4
DAL N ITE =Y 1Y PR BN B E I Fak P 2pliibuc g SRt i s
BRI E X R G Y BTR . BEEIRAE B, JRE I I SR AR ST X
MBI FR.

(5) X AN R

AE XA AN FAE AR 1 DA f 8 9T 3 XM 23 A 5G9 SRR sh 16 L« AR AT
XHgRE . seit s @B SE — RIS R T, A aiH o R YE & B R 2t Vv
K, WA R BEER . B ERME SR, mAEREEE B2 A O )
H S sh, A X B T 5| A TSR AH N R SN, T B Bl 2
FIRE AR TR K AR B M AT (R X DRI, ST X A i N LR
2 0PI T AT DX R 1A e R A B 5 i 7 A B B

5.1. 2 I A X AR R RIE B RS2 M (B 2= 3 4

RRAREE AR SEELAE: X AR i Fe 1 B LI AM o AR B e B A0S A B 28 T4
XHKIE T PRI A= B, L. BT 4E R W E R &
JA &AW B AR ARBR R (RE B A 32 BNVF 2 N R B2, 32 204 5 AR ER
5o 0. S, BRMEE, (EXE A%,

(1) EIARAER

WAEX AL AR IAEE, FEARALEE. . k. HIR. <E. 8
FEL R SE . SRR EE A X A i A BASR gl B . BRUR BHOG.
TR KEE, DLSERUE X I DIRE, SEELR] ARG AR R K. 7fE—E T,
H AR B (M) TR eI A PRI . AR AR, Frik, fEEAT(E XARhR AR %
PRI, AR5 REAT X AL i) H AR 554, 1R B AR BT & PR H SR Re U . AR
SR FAFEFR G IR il A SRR

(2) &P

3 X T Ak 1R 28355 BB A 6 A3 X BT A H IX 119 28 357 e 7K P DA R A3 IX R 2 A %
HIMATRE )15 HiIX &5 R /K P RIRI 26 A G A B RE /IR AR KA g 1
A DARBR B AR (R0 45, 31X A PR B 4 AR R e 43— M ast A [X A R R 2 1 A8
th, GUF L RBRE AT WA L REA, B X R a5 A JE 5 SRR 8.
AL, 75 EEARAE A X BT A I A GRS, PR AR XARBR AR R R G, A 2
FRF LT LT AR AR AR, IR TBUM . TR T8 2 S X R 25 AH
KB I IL AR A DARBR B AR I AR
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(3) HE&FRsE

3 X BT Ab B A £ R B A 36 4 X BT Ak 1 [X (0 4 2 i g /KT A B A3 X R 2 4 9%
B AR HE A R EE S . HAT, UM FFARRT T8 2 S XOR 2 A %
HARBRIREN J1 A TE AR, BEAN #E 22 2 TH R AR 78 43 DA PR B3 7 1 XA A HE 1 =
X5 SR ZARAE X A FIR A E R, WHE AR IRHE A S I 58 fE,
I _E RS 5 T AR AR B B2, IR Sy gb Ml BUR . EAHESE
Z AN 7 TH AL 2 PR 2 A8 5  1 A IX AR B b AR e %

(4) HARME

A DX AL I e AR 2 B AR R () Se b e . nIEEME, @AM, &
GrESE . FXIRBREARFIRE 2, WFRRBIRI R TR . (B & A 7= 4
AR ARBREE B THOR | ARBRIS AT RS, X R IR R MG &0,
FEFAEL L AR X Dhfe 8 A AT DXARBR I B bR B 264 R AT I . ARSI IE TR
B RER M AR R AT, G, metsii IR HEER, REATE, 6t
PRI IR AR, S RIE A, BB AR X BT AbHb X 1 B AR 561k, B
2%, Res SRR IR HE R A 1 B R AL

(5) fFEXEN

T A X 9 SRR XCOR 2 A DG AN RV SR AEAE [ o A X R AT RIS
IHAEMI SR A2 B H AR . 4S8, LB REORIA B, 1 24 6HE
DX R PRI AN () 222 SR [R) R A A3: [X D) BB AR AR AR DR 22 s AN [ (%) 0] 2 A DG 38 5% 3 T 4 [X
SENLIYRRIZEIR R, BURF A S XA A T AR R, (b &dr . +k
DRE, R REAERR: R BRI R ERIR], SR &6 KA
M RE A EEX “DENEE”, s L, e bl Fr, (EXEHEEE
PR AR [RIFE T XA BR AR I FAEAE B R . [RIk, BEORIRES . #E 38R,
ZTFIAEL BIARIEE . R i A5G 3E F 28 VR 3R A A X R B AR S i e TAE X 1)
ThaeEhr, sz 7 AE RXARBE AR L

5.1. 3 WM E X R ARBITIIE DM

MR T XU BEER (5 S BN LR, ST
DX A= iy Jo 391 P 0 RO TR B ARG R, ST (E X R G, X TR AR
ARGHRITHARGE, DA EAGRAES T E X A dr I SHrB &7 R G B
HAER . AHTEEEME, MTTTE R 1A X 4 A i o 3 B2 SR BR A A RS A IX 3R
girh, Alaa A OCHE B GRT E KRB N it [FIR, O8 1 2% B IRz RsK,
BEUF AN 25 B B e, R EE s st AR RHE X RS PR AEER
AE SR MRS T DX AR i B0 R, R 2 AR OG0 B e S0 sl IR AR X AH 5
G, IMEHIYIR . fERERE AE X R RSAR, FHREEX BT,
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I, 38 AT XARBR SR G HGEMT R R A 0 i ol AR, BARMEE AR
I L 22 B A5 BORIA G LA S AT: DX 7 58 2 S 3 v A2 [X AR BB 328 5 7 A= E LR
X E AL TR X AT AL AR IAEE . AL 3B BTF G, BRI fEIX
Hyae LA SAT X UHE H bR R sE 1, 5230 A IXARBR SR AAAE 13tk B AR B T
U M AR DR Z AL X D RERI SR B, 3L DX AR5 A R AP AN 2 A DR e e
TEERFFAGRE T A A S H AT BOR &5 LR S RE RS2, Hh ke
TP BA R AT XA dut A 5% 38 XA DX ARBR PR A AR B A 2 R 3 psE 1 AR XA
BEOR G R IRE) g, TIAHSGEORSEHENE . AIEEVE ., M. P RS HORIN
W RSN T AE X ARBRBARAG ASEEL I BOR LA o

PR, SRE X NS R G BeEi. 15 BRI BEe it Dt Fop
AP E IR L AL A . STFIAEE . BRI DL AT X5 A7 T4 R K]
FAEAEH, JRFER R T i AR EARIZ 1T 248, WK 5-1 Fros.

R AR LR
R R R

K 5-1 Il i A X ARBR S AR B AT HLER

Figure 5-1 Urban settlements Low-Carbon technique operation mechnism

52 Wi EXMmBEARERZRE (Urban Settlements
Low-Carbon Technique Integration Model)

BRI RGE — M . K. EERHERE A H LT 30, —AK
XF 77 i (R 22 FEAL 7 SR LR BOR H e A R SR W) o AT BB AT 78— e
FERARGE RO BEAE A, AN S T2 BB A AT 3 A X AR B R £
JE) 73 T o
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B AEF S SR BEIRAIAER R IR Z T IR, A TRE. axta. (RBRE
PRI SRR AR, NS E. TRE. (RBREOR LSRN, Oy T 4IRedR
BRI PRI SR HE AU B N i o X R T R R S A BT
P S REIR BT 20 LA AE PR BB i s, AR A IR WA i S
RIBLHHBOR . @it LEOR . @HEBOR . BHMIEEOR . BRB R BORF
AR AT DX PR S A ) PR T 5 AR U 2 2 g 4 DX AR A8 (1 42 ]
A X FUA AR 3 BORAES LS AE [X v i R ST 5507 1

(1) T (£ XARBR B ABAT ISR IA85

FEXAER A% LS S0 B IR IA TR XARI B AR AV Y AR B K
SO, NAREAE DX AL AN R A1 ER EAAAEE, el F IR BOR . A ™ S8 AT
FEV I X R B SNV T A RS B I [X R SRR EAE AU AR SR ARBRBOR , #E R 7
B A R XU 57 BN T e 35 R PR A XSl 30 B 2 2 A i 4 BEAE AU AH SR AR
BB, AE H 78 2 3t DX ) DA FOR PR BE M I BOR, 17 7K 78 A2 3 X U el A%
JEFIZK B ISR . AR X R R A A0 B SR AR U 18] 5-2 o

XA A 5

KBH st Vi ol

AT

B 5-2 3T AE X MBI

Figure 5-2 Exterior environment of urban settlement
(2) B X SR A
EX @SAE T ZE Iy Re e SEIAE X F IR WS, el B EER G5
H AR B . XU D) REEOR TR AME . R |3 S5 E X A M A 3y
RS20 o FEIX SESE R AN LR )BT i AN AL AR o, e O R AR AR
A D SEHLREE . WL el R R AR TR, DTS R A
JBCo 3T A% XS SR ) A A o ) SR T AR SARBR A B 45 AL ARG 1 4 8] 5-3 s

X EFA RS

i bk ! S

K 5-3 Wi X R AL RS

Figure 5-3 Building structure of urban settlement
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(3) SREX B % AL

(X IIRERISTIL, AL B X /M ER BRI A (X G S A R b, 35 75 B
I i BG4 BTSSR, EEAETIERS. HA ARG, MRS, B
A4, GOKAGS, W0FE 5-4 iR

fEX B RS

RIZ RS H R 5 EEUEES HHOK RS

K 5-4 ST X s R4t

Figure 5-4 Equipment system of urban settlement

AT A DX B B AR 328 6 R i) R 3R B A AT XA [ B S AR B B A

ST, AR XARBRECAR e £ (i NS AT 75 EAEAE X 787075 JE AT X 1) H SR IR

B, AP SR EXE MR REER, EEXIMNISE ., (EX

FAA AT X B RG =TT B A RIS« A A A & P AR N KBk

BRI 57 rEREm K R AUAN R S A« A i AN 2 8] A AR FE A2 . 1]
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Figure 5-5 Urban settlements Low-Carbon technique operation integration model
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53 W M 1 X K & B A & & (Urban Settlements
Low-Carbon Technique System)
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Table 5-1 Classification of Low-Carbon technique building body structure system of urban

settlement
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Table 5-2 Classification of Low-Carbon technique Equipment system of urban settlement
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He e K> 309617,

% 53 RIS O T B HLA Se R e e8]

Table 5-3 Comparison of characters of different combined cooling heating and power

PRSI IRHL RS EEHL THEHL
(kW) 20-5000 1000-50000 30-350
R (%) 22-40 22-36 18-27
LEE ROR (%) 70-90 50-70 50-70
Bk MR RS S
J& Bl (] 10s 6min-1lhr 60s
WAL R % 7 fiKE GRES i
KL AE T [H] (kh) 24-60 30-50 5-40
WA (T/KW) 2000-5000 2500-5000 3000-6500
TR S ALEA (TT/KW) 5000-8000 5500-7500 5000-10000
RO (TT/kW) 625-1250 800-1600 625-2900
BATEHERA (u/kwh) 6-13 2.5-6.5 42-83
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X BH B8 A L 23 e #A R AN AR A FE o T 0 5 ) K B R K FL i 1R K FH
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e I AR FE T 806 A DR RS RONE T K D e ELER R AL N HLRE ) — Fh R, IX A
AR B oA A2 K FH R LA e R 48« K BH BE FRI 20 0 58 B AT 8 2 ORAP FT T
FROKTHIAR AR B Rt 2L, PG & b Dl P a8 S A s i 1O IR R AR B

Horb, OKBHBEGIR 3K — 1444 ( Building Integrated Photovoltaic, BIPV), &M
R B A L) — BB 2, ] SR b T S0 K B BE DG AR i R T B 22 2R S B
HeFp o Fy s iR AL Ty R ORARTT B 5 @ BT ES  AS 3 L ATA I (R M T 2
], SEGAR A W R GEAE I T b2 N e iR 7 2, BRI A 52 597
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%% 5-4 BIPV E IR R H R4
Table 5-4 Type and components of BIPV
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bt T e R 7 B HIE SR HEFCR 4if
Je IR Fe i TR LLAF BRGNP 304
TR TR JeRBFE LA PR GRS, WXL 30!
TR PR JeRALA PR GRS SR

RBHBEGARR FAE 21 2025 (G4 tH SRR IRV o (I B B A, AMH B
Sy AREYR, T R Ot SRR IR AL A . BilTHE] 2030 4, AT A RRURAE
SRRSO o5 21 30% A b, TR BHBEGAR A HBAE SRS R g R R R Y o B
FIEF] 10% LA Fs $] 2040 42, AT FAEREIKE 5 S REFERT 50% LA F, KBHEEIGAR
KR (5 R T 20% A b B 21 28R, AT AR BRIRLE REIR 45 1 0K 5 B 80%
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1T 55% S FCAE e 403 2 T (1 s v 12
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WetR ok, @it 595 A BAE R e 45 sl R g i LARI A
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Ve B PH R SR AR AR R Es (R, AR 0D 25 4 B, 85 HRE Fr et
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Fi (200~800°C) FIEEAIF (>800°C). HRMEIEAIHFEEA KIHAEHKES.
RPBHBETERAS . KPHAE Z81848 . RPHBERBE CKFHE). KFHAERE . KRS
WHIA RS, PEAHEES K. KFEREHR BRCENEELZ, HiR
I 2R iR oK P 4

e E, KPHRERI AR — B R 15T, RBHBEHOK 38 2 Hh B K BH eI H
HN B V2 Pl R R B 7= o R DR BH BE R A YR T B 4D 70
AR, FHILUTARORBE KR I HOK 88 7= o E, AR HOKERE 1996 4F
ZHTIT S 5 A Fak 70%0L F . BEFE B8 KPR RERVKER 1 I, BHE 8 By
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Figure 5-6 the flow chart of roof rainwater collection
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Figure 5-7 the flow chart of ground rainwater collection
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Table 5-5 Classification of Low-Carbon technique System of Urban Settlement Environment

HRDHK BAR RS

WE RN | RN AR IR

SAUPHE RS | WA NTRARBERAR . TR,

BTSRRI | R R TRAEOR | 2 5 5 T Ak A A0 2 EOR B HOR

% 4
S | ARG

Potsx RS | BUFSREEOR . TBS SRR

s o | EPRBURER (CFRIEREEL 4. b AR A,
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SERIAFTAET 70%LL b o R0 TE 05 1 R TR REAE B 2RI RH G AR S i, A Rkl
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ZFARTHG PR 70% 754

H1 TH] TE B 2% N2 i FH B8 255 R 7 B At A8 A7 256 i s 5 T 85 e o) 38 ) — e
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0] PR AR TR 10-14°C, JFRRMIRE R TIRE 2-2.4°C.

BT EY AT s S TR FRRE AN EH R, Tk, REA
/USRS AN R 2 AR D PO [ BOORE S RE 70 S 2 BB R BE T84T 1 W 7T 0 Ao R LA
N REAE B A% 2 ZEAE FRHE A S AR SRAG VAN T Hp 43 3 o0 AT T B L
Moty ZRMEILBE . ISR Ly B DU Fofrsth s e AR 20 P [T BRORE AL Z8 S B L i 22 AT 410
WAEAT, X ARSI AT T IR R IEAT 7. B BRI RS
ZEIRFMEAEXS 11 b AR AR A0 (] T P R 5 PR M T R AU E SR AR . AN RIS R
Yoz e, HE BB A RE ARG 225, EAR HAREHE W) ] T P 42U E 70 T 22
B TR A o B 70 H R B i T AR P R S o] e i 2 7

W UK 5-6 FTmo
2 5-6 MU B TR, R B K 2R s R A

Table 5-6 Oxygen releasing, carbon and calories absorbing of ground plants’ unit leaf in a day

. . 5 e ) ZR I N
LELY R i Bk B (g/m”) | FEE R (g/m)) (/) FEIRLEERL(C)
Kk 18.94 13.77 3728.34 0.29
ki 15.07 10.96 3298.82 0.26
AR HZ= 12.38 8.99 3398.30 0.28
Kl 6.93 5.04 2774.55 0.22
NNV 473 3.44 3467.79 0.27
SR 13.43 9.77 2282.75 0.18
LV N
KRACE H 7.69 5.59 2536.39 0.20
» S 5.47 3.97 5539.61 0.44
RRA
FH- AR 5.19 3.77 6087.34 0.48

SR, HI TSR ZE R, BRI R — R, A2 AN R At K e 2% AF
[ R SR N R P IR AR AR AR R T R AR DRIE, AR AN A M X A3k T K
RS YIRIEE L, N5 RS B R, JFRE e S RS
ThRERIZRALIEY) o

5.4 K& /)& (Brief Summary)

I TSR XARBRIS AT HLEE, WA i A IR X R Ge R B AR, XA
DXHEATARBREAR 73 0041, XA RIS AN RIS RRBR A 73 A HEAT T 2734
DI HIR AR 70« ARYE UG T TUCR , S 45 ) R X FE PRl o7 1 X AR 2R
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6 T EX KRR 54
6 Low-Carbon Cost-Effectiveness Analysis of Urban

Settlements

6.1 WHEXMKEBMANFZ 7 HEZRHE (Build Urban
Settlements Low-Carbon Cost Effectiveness Analysis Model )

6. 1.1 IWHEXEE AR A1

5 [ [ S ARME RN B R TP 5 A i L A (Lee) s SCAM™: —A4
IV BIR IRV KRG — B N IRA 1217 e AR R 002 B4 B 1 B2
A o A i B A G BA AS R AR SR BRAS o HTAR A A R AR R IR AR
AU ZE R AR B RAS SR A, 0t A2 8 L P U ) AR I AT, G B AR B AR,
V) SN 2 28 FRUAS o R SR AR N ABE Tt T G638 4T 28 T Tt Al 1 o 1 1) i R A i A, £
FHERETR A . BATHA, AP FBHESA, FIRES. EHELCCH, ZE %
SERE TR ST RS A SE . VIR AR R AEFERE A R I EE 0 4F, RIZE4E.
KRR A BT R TT & B RME,  — R A VAT I 2 4

A A o R B AR T AR (] AHOC N 2% . AR Ja s S8 AN [A) A BEEAT R s AR
PEASCHIRE L H ), FE S AR AR SR A LA 43, R X e o oA
(LCC) P NAHFRA . HERA ., domA, Wl 6-1 frnl'™,

(1) WA X 4 A iy B A 55 AR

EX 24w NG DA, AR TRSA . W55 A, 48 X &k
ks ML A E RG4S i BT R A R — U] BRI BT & FE 2
TN, FEAFEEEEA . AL E A .

WA TR XN R R 2R TICR IE BT BN A3 A 2 Y, A0 oo
PR Wk s 2R AR . AT AR I 2 e A X AR S Pt AR o A 5 M o
F, BHESMRERERAS . 4EP0 A TN B RA S . A B RRAS A2 8 76 AT X A A i
WK B T A B AH SR BT 7= R AR AR, B0 IR 57 ieAs St B i R i kAR 16 2%

Vi’
&

2ot A MELYE S B3, TR B e E N, R BIEERN, WA
TR HARBEIRSE, MHARNI ] Ed, TR — RN, Wit e piss;
AUt SR, W AR SE
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WA BAT A
> BTERR r
15 FH pliAs L: HEP A
Ab B A A
L IR BETR T FE A
C > IREEAAR
C IS AEP A
7SN WN
A A
IR .
ekl YRiT 2 E A

B 6-1 4% pRASSE R R 73 1S S0 26 4 2 oy A U A A o
Figure 6-1 Construction of Building Equipment LCC According to the Types of the Cost
(2) A A A A

1998 £ 2 H, BkaEEE 7 (A A SR G ML A ), Rp5
FRA 3 SRS R3S RS RAR 5 5T A SR, Ay Al 2 Bl PR 5 1
RISZUR T A ZE R SCHY - PR DR i AT 8858 H AR AR BT A A Al iAo 31X —
SE AR H T IRBE A (0 7 B R F A S 6 A S D S, T Ko A A58 AR 4
il 12 ER AR BT R IX RIS, XA SRR B AR o

J7 SRR A e i Aol ) A 7 A B TR BN AR IR A £ 38 BRI 22 5 4
R, AFEIAEE IR HFE A . ISR A IR0 R A . A BT B YRV #E
JRAS S ARV AE A 7 2B IR P R AR PR BT B 7 () A o PRBE RS AN
BB GEPS I NIBBR , AP A8 57 il 1) — S 7P IR U & A R 47 1 it
WA, B =R B . HEG 9. AR BRI 2 ] . I E Y5 Guin ik
P SCANIARBLE . IMRBIIT SCH S5 o MR AR AR i AR IE U A T
SR B AR BB T HEAT A PR AR o

G A f S IR A S R R = L P i B E . T P A AT ER 2 k
JRANEE A FE A S A B RRAS o XM A AME AR AL R P AR A, I AR
ARV A1 RSAR (4 M N AR FH AR PR BT BEAT VR AL (0 5% ) o A DX e e A5 P S 32
iy AL R TR B B R T BE A IR T, BT BER A . AR B St SR AR
AN, NN HEAT M BN, SRR T RS RS
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(3) axdadn AL 2 A

FELE A BT da A A 2 AR BE 22 1) A2 4 Aol B AT J9ox i o 42 5 38 B
PUHIZMR o 4 A iy SR 34 2 BRAS 4 10 DX A= i Jo 3910 A o on A 2 2 TR A i AN )
SN SIS A —FE, AR i AR S AR AR AT LA IR, tR] B
DN, P, AT EA, AR A8 T A &R 5

FEAEIX A SRS T, RBE AR AL 22 AR B itk A, eI A B R
BUREACRAS, T2t BT HA R F A Oy ] BRI R IR, Xt S el
L2 G A EEAELL T . FAT, AEFREIH @it J8H A T 25 A
RS EE, TR TR BT A AN 2 A U 25 FE A3 b, X 2 3 ) A B 5
U5 RAIE I K ZE BRI

6. 1. 2 W E X REKIGE R A4

A IXARBR 1) 15 B A 2 45 1 DX AR A 5 TR AR 2 TR R 2247, e A 2
E T A2 2K R 30 H A T T A 3L 9 1) 1 REAR AESE AL [ RS L [RI D se (X, HLAH
LRI TE b TR WA RS AT i B SER T AS A XAl R 38 2 %
Ay R W BT A | ARBREORIG BpAs o A% XA 4= A= i o 9108 2 A 1
R YA WAE

LCC=C iy +C samser

AR ARG S A T 2H = AR — 2 DARER I I SR
Wi, BPATCEIA AR, g m fA R R R B BRI, RIAK
A v P A B IG B AS, An R R S IR AR AR s =R A P A B AR B
A RENIE, WRIBEDY T, Anigom I A A PRI BRGNS B, B2/ RIE A v
BT, AT R B 1) V4 B0 26 B R AR 5 5

LT I A SR TR AE S T G A U B BRI, e e R — U7 Sk
KJ7 %, FHETTRE AT RN I e A . BRIk, JEAEDT SR 0 1 &
AR BT AR Y B AR B XARBR ORI B RS, )06 2T B fy 57 A XA
BRI B HETT 58, ASCE LT PRGBS AETT 5 .

(D) #ZEK, B iR AR e Z R BRI T %

FEVLEITURHT, AF XARBREOA G & A ) HHE 7 SO E 5K A T A
FROCHRE . RVE SR THHY 7 S AR T B AR B R o A X ARBR BRI B il A
N PAH A S e 55 REBCTHARHEZOR BT U7 58 3 AR AR % 17 37 v
NI FERE 5 A B 7 it 7 S A, AR X T H S Bise v BRER S 12 07 S8 iy
RO 25 T A I AR

(2) ARV TP — R it 5 %

FEVT AT AR T, Rk 7 OB Bt 7 S 2 — Mt O 3. BBk
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ARAEZTT B R EREINARRAS o XS TF AT oMb T 55 3 N e AH OGS KA, AT
SEANRIEANR BT 7 58 FEBEHE T S I I A A, g2 iR 5L 7 5 2 15 BIR(E
DXARBR AR B plAS o

W BRI, SE R OEFPPMIRHE AT T A, A SCREIXAR
PREARIE R SA 93 L N4

D 5 =S AE I H I3 A

2) FTHES REFR A T H 88 A

3) RS KBHIEA I H i3S B pA

4) TR SRR I E 8 A

5) FEWNIE TR H B RN,

6) AT BRI H RS B A

W, A DXARBR AR B pleAs ] LR RN :

S wmws=S nummes+S wemwnstS wimwarstS wimmnstS swmmnstS wpmmnr  (6-1)

6. 1. 3 WM EXRIIEENm 4

(1) AR XA 225 A JU1 8 5 2k

A DA B 4 A= iy S0 B P A B A (10 A2 18 5 88 o A3 X BRI 4 A o Jo) A 8 26 2
NEARAGT G R 2R as,  He A A5 R s A 2 R 9 (B3 3
LR i F AT XA BT R« BEWS Dy HLAR 08 AR R IN R B M o (R 12 R0 2 2
A XA S B PR i R P A 2 7 8 3 5 ) 2 o A2 XAt 2 A o o U1 11 1 2R

WA

S wauis=S wrzrnastS wamsaatS wau s (6-2)
(2) WEAT M
A 2B AN AL, ARSI E AP E R N LA T &R
D) i S = ARSI H (1 B 5 Ak
2) RS e A R T H e B R
3) /K /K BEIEA F T H 4 2 5 R
4) TR S FPROR] FH I H 1 2 B Ak
5) NIRRT H R 5 R
6) IEATE PRI H 2 5 R
W, AR DXARHR AR B A T AR IR O :

S waerna—S wummssnntS mewnsrustS wxmmsir

/|

/|

/|

+S wpmmasruntS mammsrnstS rmnsins (6-2)

RS BB SRR R A, X TR IR A A R A, AR TR,
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(3) R

A XA B A 7 R (138 B PR 53 R0 30 5 B FE PR (R A Dol Hl 34 i 19 AL % Y051 5 v
1) ek R R = A S5 G ATk o AR S T R IR = A S G A s ek
R IR R

1) CO, IR BT 2 2

CO IFHER RE X AR B AT D () CO, HERORERAb 38 I BRI RE 7738 B o
TEANT FETRAS ) AR AL BER , COL IHFFA B A5 N 00 25 FE B RRAS ) A Ab B
CO, PIAbFE RS AN 205~486 Ju/t, T HET, BXERBRAS 5 K48 W AEL) 160 Jo/t.

2) SO, AR B R

XFFSO2 HERL AR ITH R, FESHEHHS ks, H BIX SO EU I 4%
9 0.63 Ju/kg. [FIIF, BFFLFREH, RFHIH 1 SO, Frid i B RAEBr k20 2
JITB AR M. Fik, 7858 E &G BRI SO HENME N 2 75 so/mit'*ol,

3) M NOx IR HER 2%

XF T AR NOx JHER e BT, INHES Sl sl kit 5, A (B A
275.2 JG/M, NOx JFME N 631.6 76/Mi. RN, 5 S0, 2810, 7E% EE AU
PR NOx IHEN 8 4.863 7770/l

AT XARB e ARG B IR AL WS, SR S RE IR 2011
XARBRE AR I EERIEA, Frbh, AR IELE CO,, SOy, JHAA
NOx [FAMBMER F#HATIHE, Wk 6-1 B,

R 6-1 JER AL P ANER R 7 iH SR

Table 6-1 External factor of coal and electricity

e FRUEB IS T | B oh ek R 7

e | B SO2 | FRHEERIL |Futhi R

IEETS S-S # HEE % | (5 - (B2 5

kA ) v N

Py ($ﬁ%4&xnﬁi$£§g}ﬂmnﬁ
DS e A

Jt/kg | Ju/kg | kgkg(e) | kg/kwh | Ji/kg Jt/kg Jt/kwh | Jo/kwh
CO, | 0.0000 | 0.1600 2.4560 0.8350 0.0000 0.3930 0.0000 0.1336
SO, | 0.6300 | 20.0000 | 0.0165 0.0056 0.0104 0.3300 0.0035 0.1122
Nox | 0.6300 | 48.6300 | 0.0156 0.0053 0.0098 0.7586 0.0033 0.2579
JH4> | 0.2800 | 0.2800 0.0096 0.0033 0.0027 0.0027 0.0009 0.0009
&1t 0.0229 1.4843 0.0078 0.5047

FITBL, AE X ARBR BRI B i -

S 1§§%ﬁ%§:SCOZ ﬁ/ff%/ﬁﬁ?é"_SSOZ /‘%ﬁf%ﬁ%’ﬁ?ﬁz""SNox ﬁ/ffif/ﬁﬁ?ﬁz"'_s JHAL AR R (6'3 )
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(4) WEHSME

A XA B A 7 SR (1) 38 k2 R a8 3 B4 e AR P A3 v G Ak 31
T L) AR B R i, A X R AR AR AE R 32 =

X5 G AL B, AN R KBRS L3 A, KT E SR, s> 1
X B R 7K AN K B HE R, =948 B RS 9 B[R] s 1 i ECHR 2K S A 7 S 7K
AEFRT R B

XTI R B, TSRS K D9, HAT, B TRk pl FE 2 0 Bl
NHEHF 2300 1270, B4 FRHHUK 1m® SEERIK 5.75~7.67 J6. SLHi-15 KI5 H A]
A B K () I B 2K

g bR, AR DXARBR A 2SI 2 B AT AT 2R S e, HH5 B TR
S v, WA S ypsnr LA R TAERZESE R 3G MU S s P BRARH S i
JIESE

S =S wsaTS wienTS memxtS watS an (6-4)
6. 1. 4 W X A X #5  AiE Y

(1) IR R R 20
ARG B A XA Al 18 B Pl AR 0 i B Y, A A v o) B ) A B R R, AT
TRES KL WML BN BATANNITM, I EE RS AT A AR B 2
AT B R e KA o A3 DX Al 4 A i JE A A 0 e A s e A Y, SR A IV K
W HAAIE AT B = A 1 3 B A AN 3 & Rk 2l ol AT U
A3 DX ARG Atk 2 A= ] 3 A s A WA 2 2 A A 28 39 8 0 49 B A 0 B 285 A ok
AN RN, THREARW T
SE=NPVgun~NPV| cc (6-5)
CE=NPVgun/NPVcc (6-6)
KA, SE—A= v B EAME XARARLE & /et (JT);
NPV Qv 7 i BAAE X AR B 2 IUE (JT);
NPV cc—AE i B B X AR S AR IE. (o)
CE—AE i JA B DX AR 3 B 0 28 AR L o
Witk SE>0, CE>1, UilHiZfE XA H 25717 . R, fEATF EATAT.
(2) BAW a A 25055 B
A DX A AR oy J 0 2 AR e B I S U NER S SRR B S S 3. 12X
AR BAT AT E, B RIS (BEI TR AR L) SEIRER 704
1) WFFTET B AF X At i B CATI H AT AT A 70 R R o R S 15 ) B B S B
SN, M55 AN A A AR
2) PrahFe. XAy B B AN IS B R A DA IE (NPV) 4RI,
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DI IR AR HE NS, ] U IR S AT Wi S B R 20 K
(3) HEAHAEIR. BLIEOTIE . BOR. il RINT. AR HL A Xt A s

AT AR AT R, (B H AT AN KE AMERA ST T TRIIAT A e AR A e R . BE

PHE, PR 2 R A W7, JFB IS AT AL EISK PR L

6.2 WHERXRETEMEIARMAWZE 74 (Urban Settlements
Low-Carbon Technique Cost Effectiveness Analysis Model)

B, AR IXARBR I HE K SEEAM AU FEARBR B &7 BB i, [RIIN B A2 A2
BUR. S5 R RIS (B2, RBREOR AN & AE XARB IR A S B il
A DXARBR AR AN i 73 AR AR ORI 5T 20 )%k 2 B A IX AR B HE B AR 3 EAT T
AR AN 2 20, MDA IXARBR B RIS B 32 i s BRI , 2+ rI AT
B o AL ER T FHE ARBREARAE R 704, ASCMEXAEBEFAM, &
LB 2R G0 T BT T R BRBORHEAT AR R 7

6. 2. 1 EXMEEZ AR RGRIEB AR R AL EZ 2

3 X A AR Y e [ 25 R T 20 B A I e A R 1 T o BRI R T A
A 5B A . B AR E RURGUAT B SR RO6/K P2 T =07 T &)
WK 709 LA B I SR Iz )i BeFE . AN AR T kR X2 aliise
FEE R ZR . SRRV S EIREAG, & 77 B RAH TS0, 4R X & 5 e
B S . DA R, HATIRE R E T s @ s, AEsMEm s
FIREFERIL B 5 T A FWE P ERIL) 70%-90%"7, K, SR EE
REVRHEI EE S0, AT R BN AR AT BOAS 8 as 0 AT

ARG AR T2 B I [ P G5 R ) A% AR A B, SR AN A T o
AN A1 BB 45 K S AR ) 66% 2e 47 , a8 e A A A% PP as i) RE R 2R 20 o5
S (R 71 BBl 4 45 1) S REAFEAR 2R T LIS 31 48%, W LA/ il F52 A B A1 A 3R R
AIRKRVEH o BEfRZAMEI 5 AR, BRI REFRE, HILEHEEE
5 RE, AN AE T LR IG IN A A G 2 (R I BH AN B ORI o AR /N i R
S 4 B BRS04 T AT, ISR T AR ] 97 5 A P A SR I 1 ¥4 S 2
K, HEEIMERRREVIIECRIUSAS, SRR ORIRJE A= i i B RCA 73 i A
B uWATHERL, A IR R B R T @SSRS AT 4547 BUAS

1) AN BE S A A BT
— MR UL, FRAL AR A AR T AL (6-7) THE

Q=K - AT (6-7)
Arb: Q—HfIHAMFERE R, W/m’;
K—EHAEE, W Um’ K ;
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AT—% (B) FEHNINEE, K.
A AT RSN R E L (fder), AT THEL, I SRER A H B
R B HBOR TR NSRS A g, A5 A T AR A S A B e A A 2

Q=Qu+Qs (6-8)
Qu=86400 XK XHDD (6-9)
Qs=86400 XK XCDD (6-10)

b Q—PAfI I AR B A, J/m?s
Qu— BN T AR AN KR F i, J/m’s
Qs— N7 T AL ANRE IV T/’
HDD. CDD—43 Al ATE B )R i H H G BE H L, C - ds
K—E B A e R, Wim? « K A 32 B3 JE RS AR RR 2 i A
B, FrLL, K=1/(Rw+ Rin), Rin= 6/ 14, R NZENTSIMEE. EAh S AIFABHAN
HZREARIAEHZ AT, m? « K/'W, Rip2fREZEKIHE, m®« K'W; & ARIEE
B, m; ARCREMEHTFRE SRR, W m/K.
2) A8 B TR AN A R B 1) 4 BE R B
BN T AR AR AERIE BA il BATH AERE T 1 S 2% 23 il N
CW=QWCe1/H1 71 (6-11)
Cs=QsC¢x/H; 7, (6-12)
X Cor C—HINIERRIEMGIAM S, o/m’;
N1, N AN BERE RGMHIA RERIHE, %,
Ce1, Coo—KBRANA BRI AL 5
Hi, Ho—ARBEAHIABRRIAVE, XTIl : ke, XFRSIm’,
T H: J/kwh,
K 2B iy JE AR T v ] DAV SRR AR i J B R [) P SR A5 ThD AR AP B LA E B
PREFE LT HC,, Bl
Ci= (Cy+Cs) xPWF (6-13)
A H: PWF (Present Worth Factor) fEBUE R T: He<Iif: I'=(I-g)/(1+g); Hg>I
i I'=(g-1)/(1+1); _EEFFE BT : PWF=[1-(141")-N)]/Le; 2g=I} : PWF=(1+)-1;
i—HTRIR, %; g—BREKE, % N—FTEFIMEHER, a; F—NGH
H, %o
3) AR A A R R A
AN IR AR i A LGS AT 4 BERE AR A M E AT, IS AT 45 A
ALFE A v A B N SRR « il FERE A s A 18 W A CL G A48 25 7 AR A DR iR
MBI RA, (2B HE PR T A o
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LCC=C+Co= (Cw+Cs) xPWF+C, (6-14)
Co= CuttCin (6-15)
i LCCoy B THIARA A1 8 () A= i Ja A s AR
Co N AL ARSI B A, JT/m’;
Cu WAL RSN A LR A, TT/m?s
Cin N2 BT AR IEA B RS, J8/m®, Cin=Cix &, Cy BT ARRR
BARMNAR, Je/m®, RO BARIELE (T 4G 9% F 32 22 (R 2 A R
BAS, BTN T i, X T AR AR G 2 F R T R IR
ML
it —20 n] LAAS B SN ) A= o Ji B AR LCC
LCC=(QuCe1/H1 71+QsCe2/H2 75)+Ciy+Cy (6-16)
=86400K (HDD XCg1/H; 71+CDD XCe/Hy 7)xPWF+C; X & +Cyy
4) AMEEARIR IR HRE A A= i [ B A R 2 40 B
SR AR U i ot BT PR A7 T AR /M35 BEFE 9 FH Co M M B B AR Con 23 701 9 -
Cu=86400 XK; X(HDD XCeg/H; 71+CDD XCey/H; 7,)xPWF  (6-17)
Co1=Cut (6-18)
A Ke— RS TR B AN P R R L W (KO
Conr—JC PR L4 it 43 2 B o7 THT AR M SE AR G5 M AR, J0/m’
KARRIE S, £ AR MG DA RERE 2, ROJLREAE 1) RE
5 249 SR UL e Ay -
Ca=Cu-C (6-19)
B E 2 URTHE H A A= i R 2 5F BOAR T5 ZILCS, BV A TG DR 33 Tt 1
A= i R AR 5 R DR A Tt A= i S S RS AR 2 72, R R A ORI P15 240 11 R
ol PRk 25 AT BN B PR A Tt AR
C,x[A+D" —1
== I[((1+I))N -
_ 86400x (K, —K)x(HDDxC,, /H,; +CDDxC,, / H,n,)x[(1+ D" ~1]
IA+D"

LCS

in

-C,, (6-20)

n

IR, MRGEAT B0, =7 R B i X — (R BRBORE A B
BO RIS AN 22 1, iNCOJHER e N, w] DLR Hifc s vk N, AR5 CO,
1AL B AR A Ceons TU/t, SRBRANI BFEE IR REVR T 2 B N Qe M Qszs SRR AN ¥
BEVR AR HEBUA 720 59 i Ay, WIRESE i A DRl B HEC O R UM B 2 2
Con = (Qux f, +Qyx £,)xCr » T 1 BEAT B S5 Ot ) 2 iy A 1AL CS g
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_Cux[1+D" —1]+Cen><[(1+I)N -1]
11+ 11+ D" in

_ CAx[(1+I)NN -1, (Qux fi+Qux fz)chcozX[(HI)” ~1] c (621>
1(1+1) 1(1+1)
_ 86400 (K, —K)x(HDDxC,, / Hyp, + CDD xC,,, / H,7,) x[(1+ D" —1]
I+
.\ 86400x (K, —K)x(HDDx f, / H,;7,+ CDDx f, / H,7,) x Cc, x[(1+D" —1] e
11+ D" "
LCS5LCSqHISE R i1 —30, ANF R LCSI A ZBF A 25 7 7% &
LCSq U A2 355 FHFA S5 £ JE 25 8 A5 DR il 1Y) A R0 1) 7L
SLCS/LCS =0}, AN IR H A RBRBAR I 225 BOR A 24 1 SN AN K EUR
TRBRBAR A B RCR , BINZASIR B A 58 I BT 20 B REVR 9 FH 5 1% 07 = 11
HE IR AR A AR [F]
HLCS/LCS<Omt, RIIZARBR T ARAEAE B8 FH B BT L REIR 9% H B i 07 %8
RIS INIRT A6 BAs 2L, BT BE T AN AIAT S
MLCS/LCS>0T, RIZARAREATE A B4 F B B 15 20 I REVR 2% bz or
IR INIRIAE A 2, BT RE T & I AT
5) HMERIR R TR
LCC =(Q,C,,/H,;,+Q.C., /H,;,)+C, +C,,

w el

=86400x K x(HDDxC,, / H,5, + CDD xC,, / H,;,)x PWF +C, x5 +C,,

M BT AS, A i S RRAS 5 B AR S AR S5 A R RS, R A%
FRIRZ MRS | JREERMAS A o0, i Cwt. BUBMITRS e, A4 LCC
HREQRRZEIEEA I A2 EE 6 8Ok, SERRINEL PR IZETE D, el
JEIE R 2 ORI, T A 9% S sl /NI Ja K, A S ORI 2 5 P At B T
AR BE A AE FLA A F I B S I Clels, XA B A w2 e (R ORIR 2 R L
PSR

LCS

(6-22)

OLCC _ 86400x (HDDxC,, /H, 7, +CDDxC,,/H, 7,)

05 AR, +5/A) <PWF=Ci=0 (62

i B AR I RiR 2 R N R DR IR 5 5

C R

XA (6-24)

op

5 :\/86400><(HDD><C61/H1771+CDD><C€2/H2772)><PWF ~

[FIREE, 2575 8 21t A e DR s HE R R A BT aa i, At 2 i YT AeA
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ALCC':

LCC'=(Q,C,, /Hmn +Q,.C,,/H,n)+C, +C,-C,

=86400x K x(HDDxC,, / H 5, +CDDxC,, / H,7,)x PWF +C, x5 +C,,

(6-25)
86400 (K, —K)x(HDDx f, / H 7, +CDDx f, / H,7,)x C, x PWF

SRR, LCC /M fRR = R, BIOAZE FE A R s HE CO, if R AR5 AL
i, RIEEREREE

OLCC _ 86400x(HDDxC, /H, n +CDDxC,,/H,n,)
a5 AR, +6/2)
86400x (HDD x f, /H 5, +CDDx f,/H,7,)xC,,
’ AR+ 6/ )

x PWF

x PWF -C, =0 (6-26)

1T 0 ORI 2 5 B e IR R B

5 \/86400><[(HDD><C91/H1 m,+CDDxC,, /H, n,)+(HDDx f, /H;n, +CDDx f, /H,n,)xC_, ]x PWF
p = -
C

_th xA
(6-27)

6. 2. 2 {EXEF L& R G RIRBARBRA N @ 547

X e a2 s A7 T ) AERE S HL B HE O AT XA e B A A4 i Jo B0
HAEIRKEEH . Fred, IHEX s RGHAT IR A R 2 i 0 i, BEATARER I 4%
ARG FE, X E XA B B A AR iy ST 9 BE AT B 2 3o AT R HLAA
IRARGE, HEATIRTAE X 30 B0 46 2R GUAR AR BA A 3 2 73 A

(1) BIKRGARBREA A7

H R H LI HROR PO R G0 3 20 = K38 RFHAEHURAS . UK. K
KA o AN 32 B A i L7V (LC A R FHBEROK 3  FEHUKERIEAT R4
MBS PEOr . EEMHORSSI M L s =B i =
APTBU AL RERE . BREEBCRAIABIRC I, I AT =RA G BRI LB 73
o

bt R SRR IR LN 1) B KK, B aeiRAOZ B0 b iiE s, 152
) B XM JBUR I R B AN, e R RE P ML #5 52 Fk . 2K BH AEFAH
Bk, KEHREROK R HATSEPR M i % « SR B HUB ™ dh . ILEEK,
TR ESNEFEE A, KFHAEAUKE A A 2 RIS 5. K2 20
) BB Bt S, 2 R P e AR AR K77 B ARESE 30% 1 EERE <, B [ £ 2009
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K BH AR AROK B P2 B MY 4000 J5-F 5K, TR 50%, fRARIA 1.45 10°F
Tk, HAM TR ER 70%5 4, FRIE OO R R R B K BH B Aok 25 AR = E R
it F IS,

D RS

X B fit PR K 25 2 ) FH 3B L AR D K B ) R e e R e S 7K IR
FE AR iR 2 B SR AN B2 P SRR T LR i, AR AR TS BH TR AR
EWKFE AR ZE RN, FIFAHOK EF AR O, K= A s 2R s 2
Fras #oK. BRTHE Wi P OR I Re AR 2R 8 3 2. PR, B8 =
gL U REE R, KRS i SA R . AT 3R BB R
HA (190/2.0) IS HSE KFHReEEIGS, RIKAEAEN 190L. KA
2 5 K 2 A A OK FH REHOK SR A FEXT G2

AR, ASCEFEZAFN 80L. THER A 1500W (1) L HUK B N bR AT 5, %A
FH BB FAK 28 1 A= o JE) BRER B 520 34T 0 A 5 PEA o B AROKER 1 A J 3 32 B AR
SER R AR PR ARG, TR KA. R SOR Ik B #AOK 38 FK BH g K
FRI LCA, 23 b BB PR Fh R 20 FAOK 2% 1) REFE AN A S HE IS

(2) A=dn A R G0 5 e

ARICAEKPHBERKAR RGUL TR 5 DB R BRI B A= B
M B B B E R AL, R 6-3 Fis. M ERAFEBNE R, A
R LERT 4 N B, AR BH Re #OK 38 A 4 B I s 46, AR BER T HUm# s
X, BB BCEHFE R T, A AR TS BRI

KPHREHIKEE 2258 fig Hht
NE T T |
| R mmkeEw |
) e e 7540
kK AR
[#>>, RN B — R A
P - AL FR R
g%mﬁ.4444>‘ A
N

Kl 6-3 H A8 KB REA K 88 RGTIA T
Figure 6-3 System Boundary of Vacuum Tube Solar Water Heater

(3) KIS REFERE
1) FUKEERIF7 K &
e HKEE ARG F RN 15 4, BRI IIEE R I N Tt FUKM 15°C
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FEE|45°C, FEUHEEAEMAFKE. RI\HCPEIRE, KHREHUK AR
JE I S = K R A
Q,=(E-An-G-T)/(AT-C)) (6-28)
=5.4x10°%2x0.5x0.58x15/30x4.2=372857kg
Horp: Q NAKBHREHUKA A /KE, kg; /(m® * a);
E A b X A K BH B AR AT A, B 5.4x10°KJ/m?’ a;
A K FHRE UK B SERE R, m®, 2m’s
n AR PHRERUK BT RCE, %, Blp=50% (B KA E R KT
45%);
G N APHRefES Ae I R AR5, %, L G=58%;
T AROKIEWAT @y, a, HU15a;
AT KEETE, C, BUEFH N 30°C;
C, AKIELHE, kI / (kg * K), HLC =42k)/ (kg * K).
i DA E i, 159 20K BH A oK 2% 42 Ay R P2 K & QN 373 to AL LA AR
o R T AR ORI & Fl LCA 204 75 B8 .
2) AiEFRKE
PRI Z A 1) CREIAHEKBETHEYEY (GB50015-2003) 2009 fRILE, 13
TR RR K, BARRCN 70~100L, X B AT K EES NG R
BT 45 CHI#OKE N 80kg, &% 3 LEBENRFE, THHEATE4HHAK
& 240kg, iR M X — =R FH R BA AR R 300 K, IAE4E A 72000kg,
KPHBEROK B A m I (152) M7 FI/KE QN 1.08x10%kg, 14 1080t 7K.
3) Rekbit &
S FRBHREROK AR KL, P2 /K AT K& B4 2 B s B IR s i, BIAE
i JE A P A B i B LS L M, 9
M, =(Q, —Q,)-C, - AT = (1080000 —372857) x 4.2 x 10~ x (45 —15) = 89100MJ
X T AOKES, @ e, BAUKSMIEEEHERARN T8 F, AT
KPBHBEROK B AT LLEE, X BEURAEAE 15 4 (i 8 4F f5 B4 A 2R AU e A4
IKESLRSEAE D, (RIS bR P R ) K 38 RS IR N 90%, (H S PRitfE
KT, X B 95% 5, FPKEMILRIbRFHKEHT I
Bl: Qe=Qx=1080t
HLAOK AT 15 SV FERLBE My A
M, =Q,-C, - AT =1080000x 4.2 x 10 x (45 —15)/95% = 143242MJ
(4) BUAST B0 12 o i
1) KPFHBEHUK #F
ISP AR A ) AH S TR, AR SCRIF ALY QBI1-190/2.89 B KU H =5
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EOKFRRERA K AR R EE W R BHFE 205K 6-1 k.
2 6-1 QBJ1-190/2.89 7 #h/K 2% = B JF bR #E &
Table 6-1 Main Raw Material Consumption of QBJ1-190/2.89 Type Water Heater

AR Ak ikl B L2

HEERE (Kg) 57.8 15.73 28.9 9.1

XHEBBE S AGCRMGEE, X0 EEA RS KA. BEE.
SCOREE, JRAAAME. WIBTHAREARE, KRG A2 R SRR B R, SO0
AE, HAE EEM DR RO, SRR RE . IR R 2R
WEEE . IRIE R RLEE, $IR SR T AR, AR IR O 45 A AT S STk
LISSIONINNIOT, gy 8 A BT FIA Rk A7 775 B 43 A7 75 280 1 R RE R JSORE b i 453 28 J5 4

BEEF I CHrE (R BO iS58, W3 6-2 Fion.
% 6-2 QBJ1-190/2.89 BUHIK G REFE S IR HFIGH
Table 6-2 Energy Consumption and Environmental Emissions
Inventory of QBJ1-190/2.89 Type Water Heater

J:/l\
g | CO, | SO, | NOx | €O | CH, | COD |NH, %; [ %
| =7
e (MT) (g) (g) (g) (g) (g) (g) @ |, (g)
4(g)
Gyl
k) | 3274 | 473960 | 2948 | 925 | 6358 | 1041 | 16 | 57 | 17051 | 280330
g
I =3
| B 708 | 37545 | 267 | 225 | 159 3 15 343 433
fr | Ukg)
B
g | MUk | 659 | 86043 | 912 | 771 208 | 5160
kg | 112 | 3731 18 9
EE—\‘—‘ I‘%; %S
PR 99314 | 528 | 220 | 3
B
EHi/km.t 25 2651 2 10 38
B S AP
/) rf H 18387 | 5828679 | 5268 | 26643 | 14158 159 48762
#E/mj
A R HIE
. 23165 | 6531924 | 9943 | 28812 | 20716 | 1044 | 190 | 57 | 66365 | 285923
2) HLFIKES

RAUKS RGFREZEZL Y. B, 23, T 5480 SRS A4

JUABrBL T oK A H

BATH BUEHAE R THLRE, 10 M 6 AR AE
HOR ST FURT LU B, RIVGEAE s e RSB E IR OL T, KB BERUKAR 1 H
Sl A A o LA 2 v A ST RE A AN A ST HE AR KA a5, P DI B %S F
IKEE AT B BOdEATIE 0BT
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MR T RERETH S, 52U 15 SRR FLRE DY 143242MT, AR 2R

WEGG GDHIR A 6-3.
* 6-3 HIHUK SR BERE R RHEIG

Table 6-3 Energy Consumption and Environmental Emissions Inventory of Electric Water Heater

HEBA) Cco2 (g) S02 (g) NOX (g) CO (g) | MWALEKE (9

HLHOK 28 45407714 41038 207557 110296 379878

PO AL o A I SOA T 5

1 HOK S e AR T e R B BT % R U EE Rl L, R He o s —
RSB (A5 S IIREA, Bl Cic+ Cin )\ IBATA Con IRFR KYEME A
Cro BRBLBLFTRIRAE A Co HHME CoAAHEIRH, AEAWIFZ A

D AR — IRV Cict Cin

KHTWIAMEE, KAREHOKEE 4500 Jo/6, HAVKIRIL 2000 Jo/f, ¥
BE IR .

2) IBATHA C,

MR e FIK B LR 4 | Teai R, BT BUN 0.5 Ju/kwh, £iHHE A 1512
TR, IR 6-4 Fior, BEAREE T AN AUKSS s AT AT LLAL, ATLUE ., K
FHBE AR RIS AT P UK, H T4 R 26 7 I 18] 1 58 78 0 A I SR e i) B A
7K, X TR A BEUR AOTEARAR /DN, R BN T 7 AR R N B BEiS SI RANH]
A A AN, X RO IR E R a HoK B e BT A 5

R 6-4 PRRHOKERISAT A EERGR
Table 6-4 Comparison of Running Costs of Two Water Heaters

oK AR K BHAE#OK 2 LK 3%
ZKimEE (°CH 15 15
B O 30 30
B H B KE(L) 240 240
HHFHERRE (MD 30.1 30.1
HH ISR E (kwh) 8.36 8.36
AR (%) 50 95
fHFLRFERE (kwh) 1.095 CHEEHBIIME 8.8
HEFFELRE (kwh) 328.5 2640
BT A Co (T8 164.25 1320

3) RIFAAEBRA Cn
XA SRR LU B 5%, T IO e ThRE LUA L —, BEACAN TR 2R
75, YEB R MARIR, 28G5 B IR — IRVEBLBE Cic+Cin 1 3% 5, BIREFA
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AR AT 9 135 76 CRFABERIKES) K 60 76 CHLFRIKAR ).
W DA E =000 A B R ECE,  AT45
K BH REFA K AR 2L fi A I RSA Ty -

n Ct

LCC = _—C,(1+k)™"
o (1+ k)
=(C, +C,)+(C, +C, )P/ A2.68%,15)=8156C (6-29)
FHL AR 28 1 28 i T S A AS A -
LCC'=(C, +C, )(1+ (P / F,2.68%,7.5))
+(C, +C, )P A2.68%,15)
(6-30)

=185037C

Hodp: 4 SUFERZ 1 L 3-5 IR BEERFIZR 5.76% 15 s
A B EIK R p: BE A 3%:
PrlZE AN 2.68%:;
W B 15a, KEHBEROKEATH A ardi 15 4, BRI
% 7.5 4, XFE, 1R 1S FIIHEFUHN T EHE 7.5 FfE AT RSB
FHKE: HiFE 2400, 24F4#% 300 K%E.
(5) #K A BRAR G b
T Skt 4 AR v A SR AL B LA T A AT AR, L 6-4 K] 6-5 FTn . AL
B rT DU Y, ORBHBERAOK S8 BARVIGE AR &, (HISAT AR, H LCC
FE R HOKES NN 2, A a ik, 1B AOKEEFRBH UK S M, 18
AT IRASE VLG A T3E 8 %, 5 LCC 1) 88%, FT LAWTR M4 A= A HA 2 5 A
LCC RULHEE, MAZERRAPHREHUKES

19%

51%

O ¥ga— kB, Cic+ Cin BIZ{THACO O fRIF LB RACH

6-4 KB BEFR K & 25 i ol 1 A g s G A1) 1)
Figure 6-4 Ratio Chart of Life Cycle Cost of Solar Water Heater
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2% 10%

88%

O WG — IR K, Cic+ Cin BIE{THACo O fRIFRAEERACH

B 6-5 LKA A= i A S AR A RS EL A5
Figure 6-5Ratio Chart of Life Cycle Cost of Electronica Water Heater

s FHOK BH B K A8 HH T FL AR IR 2 T2 1), RRAE AT LT 4 — 5 & 1 RE TR 9%
F . X455 e 2 @ v AR ORI & Pl AR T Bl 4 1 b B
BEAT 3 AP ), 8 R AR R TR (R e i =l A TR 2R, (B AU
BRI FE (4 AMRA, Bl LCC) G JFHHEI TN EPX—fabs, K
T e K PHRE UK AR RAMER DT LR B HRARES ).

MR 6-4 F] LULS U FE A

A=AC, (P/A, 2.68%, 15) (6-31)

1+i) -1
Z(CZ-C%)xﬁifi%?—
=14122 JC
H: AC=C,-Cy,
Cy NHLRIKEFIBAT BA=1320 JT;
Ci AKFHEEROKERIZ AT HiA=164.25 JT;
K BH BE R KR SN -
E=A-G=14122-8156=7186 JC
Ex=A-G,=14049-18314=-4265 JT.
Horb: Gy KPHRE AR K S AR i JE B A 5
Gy N HLRAIK A8 A i JE B ROAS 5
TR AT Z A RN, IR K P e oK 8 PR 2 B m 3l 2 DA R
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1+k)™"=1) 1+k)™ =1

(Ce +CHA+K)™ +(Cy +C )+ ( )=AC, ( )y (6-32)
L T2, 1S m=5.74a
AR 5.74 SEmtaT ARl aleAs, A b oA i A 15 SR8/ NME L, \l
HATFMERIE A YA . BT HEBOKEFIRN N TUE, ®EITHER G T

IR .
6.3 £TF 0-1 BUZ BARHLRIAUE XARFRE AR M AL IEFAEE (Urban

Settlements Low-Carbon Technique Selection Model based on 0-1
Goal Programming)

WIS 5 T IR XARBBAR LR AR R0 7, R (R X et &
BOE L IS8T Y S5 S A B AR K R PR IIRHFSOR , AT R 435 25 FE
T X B A5 A AL R ARG I I T 5 & B AR B BRI EA
e BURLZR I AR ARYE ESCMEFIIAN . B MANEASE R G = A5 1, 78
SHERBRBOR AT G dhar s ABGRAR R o i3k B, R %57 0-1 2
2 HARRURI I 7 S AE X ARBR BOR A AR o e Sz R R R B A6 A2 -

> BEX ARG WRAFRITER, SR o U B BRSO ;

> WA TUERAA 2R AR ARSI, BB RERMIRBR SR BRAS R 2 8 5

> ERFREA . RGN G EOR, AR RBR SR I (K R A R 2

6.3.1 EN Bfrx/=E

H Fr# Il (Goal Programming) & FH 3% [E 28 5% 22 X A (A Charnes) 1 ZEFH(W.
W. Cooper)fE 1961 FH IR (& BAIAY S 4 RN 0 Tolk S Y —Fdssede
) BRI ZEAME S, UR0E B B AR5 RIS bR B AR 2 (B Z 8 N
RENEE, FTAMmZER d RKER. d RRLERHAAMERE S e AR5, d%w
NIEwZEE, dRREREMEREEIE BAMEREE, W mEE. e
R REIk B H FRAE I I 22 5 SN R/
Z HArRECE e BA AN B A BL B B AR R 2, H 3 2R R g 775 B
=
(D I EHE
NEE— HIRR — MR E, 2 BB — H AR Y o H R A
B B GHEIRCRE, CURBANE B bR 18§ E R
(2) M52k
K& HAr i LB S A R RSB SER, N H AL,
(3) AR
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T2 HArR &4 B AR 2 8% 5 TART J&, —#7 H AR O S 2
Ao BARKI R RS, Rk, 22 HARRERI] ia) @ i a0 e Ui & A AERT . R REi
HY g% MR 21 %A HAw, JFAE o SR8 BB s i el — AN, EPAS 3 —A
WM. HAA RO H R 2 O ——3K

AR AL R HOE AR Se B AR 45 6 107325, 6 3T A3 XA IR R P e
TR AT KA

(1) #iE HArEAE Ey

XTHE kAN EAR, EREE —MIEME (HARE B, XEHRHEE—
M BEART G, T H— A2 R 2 . (H2 B AR B 2 ST
ITHR, XL H PRI Re e e i 1 . Bdedln B4 DASIE I

() IE, fifzEZEd, d

B EARRR P IHEE B #f0E UGS, BARISEBRE A EEAE Z [A)hA 1E 6
W2, W dANRFEENRE, ERZERE d=max{d—d,, 0} /~ukH(HE T
HEKERSY, AmZEZE d=-min{d—do, 0} URFAEAET HERMERIES,
ZH do o d WA E . PR oRSEAE AN AT e RE A I 2 E [R) I SR IE 2 B2 1
RiTEA dF xd =0.

(3) 4axt(WI ) 20 A H br2 R

Y06 2 R FE R D Z0 A T A 1R S A RN L A 2 v i @3t 1 B
B LR, ASREI X LA A AT AR AR FTAT IR, PB4 . H
PRI H AR LRI 1, ATEZ R b UG VR 28R 1) H AR A . £EI8 3k H bR
EI RVF R A TEE SN2, FIEXREA RN IE, i ZE2E, efileiks)
o ZRMERIN ] R IR H AR R A, #E40 € HARMBEAINAIE . 57 2238 & J5 ] AR Ay
AR . AT AR ) 83 1) 5 SR 4 ) 20 TRAR ey HARLI R

(4> HAAXI H A5 ek %

Z AR (1) &4 H bR ek 2, @il 5| NI E A I E Ul 222 &, 145
N BARAIHR . NSEELE HARK S b E BT T & B B EE, wiR A8 2248 ik
B/, NIRIE —ASET ) BARR S, FRAE B AR RS, fRIFRIE R, B
H A ) e 22 3% B 1T BRI A

H AR BRI H A R H5 (G DU R 280) A2 42 25 H PR SRR IE L A7 22 32 B AT T A
IR 5 Rl - T A 1) o 40— BEARERAE Ja, PRI IR ] Redi /M 25
HFRE. Btk AR H bR R G852 minz=f(d*, d).

> BURIGFIEEIEAME, BUIE. fimZEAr s ES Al e, o

min z=f(d*+d") (6-33)
> EURAEE HAME, BIRVPAAZIHARME, s 2232 BB S Al Re

143



{2 iR S

/N, I
min z=f(d") (6-34)
> BRI BEARE, RUEEEAR, H 0 e 2 A B R AT Re LN,
i
Min z=f(d") (6-35)

(5) AR TR ER) SR %

I 2 HAREE, — AN 8 A ST B AR, A BRI sk & kit
e FIRRER SNAE . FEITE HARASBERIN 2 IGO0, RE 2%
JE e g B L) B AR, RN X LS HAR TSR N RS IRIRE B AR, Nk, BAREL
RGN HASLE S A R INE & RYE H AR EERRE, ArA Bk E
AR S, ARG ERN T Py (k=1, 2, -, K) KRR K EHHH IR
PLRSET Py, PoRZET Pa %545, SLERI—MRAZnh FIRAG JLAS BARm, I
AT B Ry B, T RA 2 i T AN [E I IOA 3R 2 weo T dio AT dio [RIES Ay
%k ZHBR, AR T IECRE wig F1 wio, BB, 2k EARTUARR N Py
(Wi +Wiebie " s

R BT, & HARLIHR A ek Eon T

minZ =Y P> (wd;” +wd,")
(6-36)

6.3.2 0-1 B % BHrAlRI A E X RERE AR ML L FHREY

B TIAEXTCER j IH kPl IR AR, ST EXITE j 1
t PRI AT S, “EAEE” R 27 8“7 PRKERE, v Lo
B 0-1 IR AR, AT LASI NS 38 i X /E AR X JE R | 55 t P R 2
KF4T 05 1:
« _ {o TR JICRANERRE PRI s
Tl RRIGRE B ORI A

(1) XL KA

1) 3l 3 X T LR

WEX TR j R t FMRBRER IR 2 HION 1C,, 245 2 A RE I I
BRI ST E

i

> IC, X, <E (6-37)
j=1 t=1

2) SR X FERE R LR

WIEXTER | RS t FMERIEORHUBEFEN Qpr, 2L R AR EX T
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M MR R O
ZZQ,t = (6-38)

j=1 t=1
3) YT DA FEA BT G AR HEL) R
TEXTUER | R AR A 508 DX BT ] A PR IE A R 1 T B 2
[ A0 Aye, B 2 BP9 BB O ) e 2 [ bt RIVRE SRR &7 I b ifE B
n k]
YD AX, <B (6-39)

j=1 t=1

TR B BCAK A DRI AR IX — b, H Sl 2 12003 R H KI5
AR HEG N FIABLRFEN, BRI BRI BOAR 5, 3
A 224 o

4) RAZERIBELH

PSFATEIUEDY 1800, Bl: X, =150

(2) HARLIAR K

B 7 L A L ROR ARG, SEAFAE TS — P AN R 0 I AR LI . X T —
M RARELE ST — A IR BIR H IR E B, (BN B ARL AR A5 0. (s
ﬁﬁ@@%k%ﬁﬁ%iﬁﬁ%mﬁ@?ﬁﬁ%%:

ZZg.kX +d, -d; =E, (6-40)

j=1 t=1
1) A= i JE 391 2% F d /M
AR SCR A i JE 1 B (A R T AR 15 58 AR IS AT 4P B PR 73, SIS fE
BN LCT, i an i v o AR g B liAs . R A 2 PR A B S e
BAS, WX TR j R VR BB IR 8 B A TE N IC;, 18T FigEd
T EARRERB A L AP A | A B A AR R A, T X TT 3R | R S b
RBRE AR IS 4T F e S Fid h OC, , A
n K
}:}iLcﬁxm-Fd* d=LC* (6-41)

j=1 t=1

2) AR IR HE 22 5 2 e KA

TERBR IR A 2257 2o £ EA G WL B A28 Siv 19 REZL DT Ao Sev /KA TT
ek Su METE . Sn S, WIEAE BN Sec™, NI AE XARBRE AR 225 2 o
RIZIR TR -
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n ok

> (S, +S;, +8S,, +Sp )X +d,"—d," =S * (6-42)
j=I t=1
3)1&&4‘1}%?)?2?1% LG IN L
SR AR AL G KRR T LT 2] S s FEGBEER S s M EUR
siim S /quﬁliﬂfxﬁzﬁ AN S e E RABH] S o FLIHEEE BN

Sso® s T T DXARBREARAL 2 R 2 2R QT

ki

2 (Sypissm, + Suies, + Sumans, +Suex, +Sp )X +d57 —dy" =S, % (6-43)
=1 t=1

AR IR AR B 2 a8 B KAk

HERG 4TS CO IBHP AL RS Scozr SO, AP EE R A Sso2, NOx #8HE

B AR Snoxr MABIRHPAEI LG S worer IR XARBRECARIA BT 2 LU R -

3 3 (Su, +Su, +Sun + S )X+, =, =S, * (6-44)

j=1 t=1

(3) HARIERE
AFHE R AR, HARIE R E AT
Py B bR L A SA /), B
minZ=Pd,* (6-45)

P, & BAR A ARG i KA IR R G i KA+ 2 30ai i KAk, AL 7y
B Wa, Wz, Wa, IS

min Z=P(w,d,” +w,d,” +w,d, ) (6-406)
BV AR 2SR 3 B R 0 T -
minZ=Rd,"+P,(w,d,” +w,d,” +w,d, ) (6-47)

gr bR, i A AR B AR L B A AL i e Rk a2 30 6-48 P

X 0-1 R Y i D0 AR A e 4 o o S B0 e DU ol S e 077 2 B ) BRUAE R i
17, RIEJTE T EA /3O A BIPFENE . BRMSE. W FNE. SRR RIS
7k FRY, BT IERAERPOE LR, SRl B As R ST Ll
BAPRSEI o AL HE AR BRI E TR 0-1 B2 BRI, w7 Llidid
lingo, matlab Z&THEALHAT SEEUAL Y 1) K g .

HAR), 0T SR ARk 1T 43 X A A A i A S A B /N A R IA B A
B B A T KA PRI AR IR BT, B SR AE A B AR B AR AR R 2 5F
B aR ART , BEAT /N i S A RA TH B o 72 B0 H s e /N A= o
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JEAE DL MBSO R [ B /T %, RNZARBR SRR R I £ 5T 71 K
2ot AL ECE BT R, AR JFOR AR R BN BITSR 1R /A i 34
ALK A, FF I FARBREBOAR R R NG B A e A5 B8 H b/ M
i A A DL N ARBRBOARAR R (B K58 TF, BNZARBREOR A R )k
Bk TG s R, WOV .

minZ=Rd,"+P,(w,d,” +w,d,” +w,d,”)

n kj
D YIC, X, <E

j=1 t=1

220X, <Q

j=1 t=1

n kj
DD AX<B (6-48)

j=1 t=1

X, =01 (j=12,..nt=12,..k;)
K;

st X,=1 (j=12,...n)
t=1

n kj
> D LC X, +d —d"=LC*

j=1 t=1

n kj
DS, S, +8,, +S, )X +d,7—d," =5, *

j=1 t=1

n kj

L v e x
ZZ(Sﬁ%%h+Sm@%j[+Smmm9e,-[+Sﬁﬁz$n+smﬂjt)xjt +dy—d," =S,
j=1 t=1

n kj
- qt s
Z:Z(Scozjt + Sso2 i +SNOXJ-.[ + Sm@n )X it d4 d4 =S,

j=1 t=1

6.3.3 BHIhE

AN e FRURH 23k 1T A XA IR 2 BE R S8R A, X 14 tH A 3 T 3 XA
e R B AR AL AT B0AIE 704

(1) B

R SCRR S e g RIS 8, B REE X A = AN Bk R 4 TR AT
FEARMPIAIERE: B2 RS AR RIRZ . SME DL R % RS I REVR AL B R
G, fRi)zE SMEFRRIRMEN R & A =Pk, Hre

D fRimZ:

Ji%—: 10mm BZIK IR (K=1.88);

JFE = 20mm BZIK AR (K=1.34);
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JE = 40mm IR (K=0.85).

2) HhE -

HE—: BEETEPTHIEE (6+12A+6) (K=3.6);
TEZ: BiEEE&T PTG (6+12A+6) (K=3.3);
TTR= B E T TS R E (6+12A+6)(K=2.7).

3) REVRALR R4t

TR PR R A B SRR . HUK;

TR B E . EFCREE. R HOKA KM S A

TR= BRI RS iR, FEhHuk.

I SCRR A A S BRI E5 08, R IZ R Z PO TR B R I PR B AL 220
ai ] WSS IR AT OGN B, AU T AR RASAN T EWILG
BHEBA . BATHH A, TREE. WEEAT G 1T RE IR PR B A A S AE G
B, Nk 6-5 AFE 6-6 Fin.

% 6-5 BHIRP AT RV BT R

Table 6-5 Economic Benefits Analysis of technical solutions

e R A ‘ e TREE g | TRELTAL
2 e VT ol - o
N HARBE X Qit Ci(ot/ fml.
j ! ((kwh/m?) kwh) Co(J0/a m%)
‘ VES Xy 2221 0.5 11.11
AR ORI —
E}_lm = VL = X1z 30.8 0.5 154
HE= X13 38.03 0.5 19.02
e TR X21 10.06 0.5 5.03
=2 HE X2 11.93 0.5 5.97
HR= Xo3 14 0.5 7
o HE— X 0 0.5 0
BBV LI 2R 5% — =
=3 TR X32 10.69 0.5 5.35
L = X33 2.7 0.5 -1.35

E: (1) SMERBEFI AT RS, URAKEE K=3.17 W/(m> k)8 sh5 a9 #1264
98.58 # kwh/m* A £ . 10mm BIKE R4, K=1.88 4% # 76.37kwh/m’; 20mm Ak
BEM,K=1.34 8948 % 4 67.78 kwh/m’ ; 40mm Bk & KA, K=0.85 4 £ % 4 60.55 kwh/m’,

(2) SMF3I R T REHTE, UebeEE% EHBE(Smm), K=6.4W/(m’ k)4 £ 12 4
#F 98.58kwh/m® A& /E., 4842 LB P 2HAET (6+12A+6), K=3.6 494 L & H 88.52
kwh/m®; Bf#h4s b2 £8P R HIEE (6+12A+6), K=3.3 ¥4 L% A 886.65kwh/m”; # 4R
&8 P R HIBE (6+12A+6), K=2.7 49498 4 84.58 kwh/m’.

(3) AR A AR TREZ A9, AR P RIAHR A PR, KT ER
b4 52.67 kwh/am® A o, BB R R, EPRat. B MRS RILEE b4 T E
AeAL S 46.72 kwh/a m®; A ol S BREEE o h1 4 L Pk B R K TR AL A 46.72 kwh/a
m® % 54.02 kwh/a m®,

(4) &8 RMABZH 0.5 T/ kwho
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R 6-6 B S HARTT R WA 2 R

Table 6-5 Cost-effectiveness Analysis of technical solutions

HHLER P fg@“ itk | e | e |
ARG BERTR | & /ng; (tlam?®) | (Jtlam?®) | (Ji/a m?) ﬁﬁg;; a
] X Ic, OCi; Secit Seni; Ssoi

o VE Xu 80 0 11.11 11.21 0
4 iﬁ}{iﬁ = % X12 160 0 15.4 15.54 0
HE= X13 320 0 19.02 19.19 0
o TR X21 78 0 5.03 5.08 0
j:j' TR X2z 90 0 5.97 6.02 0
HE= Xo3 54 0 7 7.07 0
REVE AL 5 %R~ Xa1 230 45.95 0 0 0
4 TR Xa2 250 40.13 5.35 5.39 0
=3 HE= Xaz 304 37.56 -1.35 -1.36 0

E: (D) BRRBEAKR T E O AIE R AR AL A A5 A @A T RRK T Em AR BITRA,
TRBHENZF LA, FERSE. LA HENE L ANELZERBREFRAIL S
(2) AEDIFFAZITH P, CO MHIFRIE A S T H T H B Bk s, B 0.136 7T/kwh;
SO, BAHFIR I A 5 7T F 0t # 5 SO, HEAGE AR & B9 s A, BP 0.1122 7T/kwh;
(3) REWWENFTEF, AFBRAIARERTHRELRE, KETLLKXEAN 0.
(2) FEAEAY
M 6-5 A% 6-6, FILIGRAFEM] 0-1 B2 HARMRIB hAs 8 R4, Ik
6-7 71, [AIIT ARSI 22 e Rl P oY [ G5 A ST, A SO &3 AR T R T
E. WEEHIEEQ. AL AW A BEELCH . LT3 aE W EEE Sec™ . I HER
B fESen*. R HEFR B 12 Sso HEAT MR (M IUE, 013 6-7 sk .
* 6-7 F45 0-1 T2 B bRl kIR I Ao AR B R4

Table 6-7 Variation coefficients of 0-1 multi-objective programming model

IC;t Qjt LCj: Sec;t Senjt Ssojt
(7t/m*) | (kwh/am®) (76/ m*) (o/m» | Go/m® | Go/m®)
X 80 22.21 80 115.32 116.36 0
X2 160 30.8 160 159.85 161.31 0
X3 320 38.03 320 197.43 199.19 0
Xa1 78 10.06 78 52.21 52.73 0
X2 90 11.93 90 61.97 62.49 0
Xa3 54 14 54 72.66 73.39 0
X3 230 0 706.96 0.00 0.00 0
X3z 250 10.69 666.55 55.53 55.95 0
X33 304 2.7 693.87 -14.01 -14.12 0
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E: BIRXETEFEARRSFRA n=15 §, FA%E i=5%, &F LCj, Seci, Seny, Ssoj 3k

18 DA ;
R 6-8 Z0] 0-1 B2 H s IR 2 v 2% R AH

Table 6-8 Variations expectations of 0-1 multi-objective programming model

E Q LC* Sec* Sen* Sso*
A (J6/ m?) (kwh/am?) (J6/ m?) (J6/ m?) (J8/ m?) (J8/m?)
HHEE{E 530 45 300 70 70 0

R, ASCHIE T 2= BIHIEET 0-1 B2 H AR LRI AR BRSO DAL R FEA AL -

min Z=Pd,"+P,(w,d,” + w,d,” +w,d,”)

$31C, X, <530

j=1 t=1
3
t=

3
—ZZthxjt <45

j=1 t=1

x

=0,1 (j=12,3t=123)

jt

(6-49 )

M-

X=1 (j=12,3)

t

st z

i

> T

|MW

LC, X, +d,”—d," =300
1

it

t

™M-
M-

]
o~
IOy

See, Xjp+d, —d," =70

ec

=~

Y. Se, Xy +dy7 —d" =70

2

K

-

Il
—-

S, Xy +0, —d," =0

el
=1

(3) PR AR
LINGO (linear interactive and general optimizer) ;&3 [E LINDO R4t A w] I
R —EL [ TH T RFERMRA A A LINGO M2 —Fh st 4 inl 8 i) £
BT, A V2 IR B g A A, SC 3R A T 5 e B SR
M, 5T SREFI AT B R A I . ASCRA LINGO 3
(VI11.0 i KfFE 0-1 B2 H AR A S B3 H AR FLRI i
P HEOBRY K At B BR 2R 4T LINGO B AR gmAs, VEWINR, S mfeskig, 434
AR Xos Xor Xeo BMEBREE AR T RIEFN Xip: 20mm K TR (K=1.34);
Xog:  YRAN M3 25 B 7 (6+12A+6)(K=2.7); Xep— PV IR R . £E b SHE
B HOKHAKHLEEFH17E . BEi d* =580.55, d," =218.04,d," =220.65, ik
A1, RO E T RIVIE AN 464 J0/ m. FifEE A 55.49 kwh/ a m’.
A A RA N 880.55 J0/ m*. AHFAkEE N 288.04 s/ m’. IREIRLEE A 290.65
It/ m%.
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Lingo F#/7 X He T+ E RIS AR TE Wb s —
6.4 K& /&5 (Brief Summary)

ASEE P BT T 3 DR AR WAL 2t 3 AT AR A, B Y B AR AT Y Rkl
AR DXARBR A R o TR MEZRGE  IABERIAE 2 = A5 T 48 B AR AN B 2 o A
JE, s TAEX ARG TR . AR R S R RSN IR IELE . IR RS
TR R G GEEAT 70 Mo BIEFURE L 1 Aha ORAE = (K AR Wi 2 7 A AR
FFRE 1 HLe bt R B AR IR 1 O BH AR F R K 35 1R 2 i Jo 0 A Ui
a3 AT, M TR BH AERR KR M B A 2 o AR, e T LB D A
ERYIANE, WEMIMNEAE ARG =ATTH, EXRBRERBAT L5, .
B RAN R A A E, SRIE %52 0-1 B2 BARILRII A, @R XK
BRI, IFZH] LINGO BAFHEATH A 0 i, BrE A & B
U
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7 Case Study

AR SO IAR M T HEAE XA B, AR X AT R T RBRER B VA
FARRACIEEAR M, DARAIEA ST TSR -

7.1 REMERXE T (Project Overview)

FHE X HAMEM T, AE X SRR 51200m*, SEFEHMN 76800m°, 1
15 9 e/ NE R, FAP RN G122, G4.5.6. G3.8. G6.7, T F—Z, £
t—2, YRR BRI ELA, BACR BN A IR AR SR 51 o AR SOt
A X AT B RERAR VPN R AR B AR TS, 18 Ge HAE A
THE A

G6 HEEHIIA 9533.7m%, KUK 64.42m, LT 16.30m, E A HEE-1.6m,
215 3m, B 33.00m, JE R, KSR —S, (AR S0 4F, 7 BT
B L3RBT, BRI 2 o, =26, dLeo . WEMAE 2 M
B, FRSER, PAMER) 2 PESIAEE, N 144.87Tm2, HAR 4 FESHEAR
MARMIE, N 136.61m2. G6 HEF o/ BIE UK 7-1 iR

o5 212 1515 0915

B

55 - T BT

TLW1521

cogts [ cogt?

G321 u
WGo21 MO93

=

; =
=0

| i

[ ropz

TCI818 TE1518 TC1518
il I

T
TLMZ2124 TLMZ124 I

101818
,hi

Kl 7-1 Gewtk ot A
Figure7-1 The unit door type of G6
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7.2 ZHMEXTREIEITE (Carbon Footprint Caculation of case
study)

R AR SC 2R = B3l T A X AL LI FE AR R A58 » xS AT X2 i o 390
AT VHE, B A i FA TR B B 15 b4 A =i B i Bt B BONZ AT (8
HIBT B

7.2.1 REUEXEME =Bk 2T+ &

REUEX AL IR 60 28, ASCERFEIM . Kl BEEL.
BRAE B, RHE DA A B BURI BRHEIGIEAT TH AR RS A OB = 5 T
FC, T B E SRAE X T2 B A S A LB -, @A R R A
X G6 P LA R BIRAT, (HAE I Bl LRGN, A S 3 A S A & Fh it
FIBRHEBUA 5, ASSCR A 5 = S BB AR R BSR40 . e, ASOREX
PR JKYESE . WIBRSRSE 1 ZEM A i AT U B, B EEMAE R

B HEBUA 7 AR HE R, W3R 7-1 Fros.
R 71 REMEX G6 LM BN E &

Table 7-1 Main building materials carbon emissions calculation of case settlements G6

- - M BRARBUA 1 AR HEBE

ey R LLE A M AHE (kg(cop)/ Hi0) (ke)
) kg 514819.80 2.60 1338531.48
Kie kg 562500.00 0.73 410625.00
C20 JR#&E T m’ 183.60 230 42228.00
C30 R+ m’ 1820.49 250 455122.68
C35 iRkt m’ 880.73 270 237797.00
C40 VR &+ m’ 1321.09 290 383117.39
C45 JR#EE T m’ 220.18 310 68256.55
WY IBEN m’ 8280.77 70.00 579654.16
Bkt m’ 169.66 140.00 23752.40
A TR B B m’ 1170.75 170.00 199028.28
it 3738112.93

PL Go #4, @ik h A, nTDAS A X S B AR SR A R AR T AR HE AR
N 357.35kg(CO)/myo NIHEANE X ZEM AE P2 RRFE N 274444805kg. [AIRT, @it
TR, FTRMRRIENA . Ke. WIER=RSE F E @M s L), il 7-2 B
A DU TR SR X S B o, KU SRR 3l A A 7 R B 8 o e K T
#H, XPREM A G B R B R 85%LA E.
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{ES
14%

LY
35%

Ke
12%

Bl 7-2 GeIE X J2 B A 7 B B AL T AR B HE TR 1)

Figure 7-2 Carbon emissions ratio of major building materials of production phase

7.2.2 ZHMEXE e T ik e it B

SRAPIAE DXt T By B AR H I3 0 358 it AU 25 RO A L H DT A DA S
B EGER, HTASCOERPUBANME DXt TR Bt T A L
THEAER, RAERSHU G PPN AR, FN, EEASCE &R, i
B BHL TV AR o i TR B BEFE I T5% A b, BB, AR SR T L T A
ERHIBRAE, ARG B A R IR 7207
R 7-2 SEOME D T AR HEBO R R

Table 7-2 Carbon emissions calculation of construction electricity consumption
LR Govh) BB T (ke(cop)/kwh) AR (k)
2304000 0.81 1866240
7.2. 3 ZHMEXBITERM BT ITE

TSI X AL SATI BB ICR, A SC BRI . 4 JET, H
IKRIGACTTTHHE, HR R H14 . HEUT. FIK R SR RERIBR R 5 L
GorEall, I TSR
(1) MEERGRERERAIETE

1) 1A FL AR IS B

EARBY

ORI X R AR L, IR H Y B R
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1
"R, +XR+R,

X, K—MRSR G AREL

R —& ZM B ;
R, —A R MHAM, B 0.11m* K/W;
R, — 4RI HAM, B 0.05m” K/W.

G6 HE I 4E4r 45 ML R

>

A 200mm JE AN IR EE L RIE, MS RS RPRMA, 20mm FFIEEAR
CIFIIRARA, AR B K=0.46W/(m*C);

M HE: 200mm JE 1R EE LI, MS IBREW RIS, FRRH
K=0.75W/(m*C);

AN FAHERUZ B IR N T, NI, AR R K=2.70W/(m’
‘C), B~ Zr. PHIAVE P NIISR AR SR (6 S 80 IS S B i, EERH
A 92%:;

BB : 160mm IREAN AR R, 30mm PRI 2GRS E, BHA
20mmPB NIV, 50mm EATRE LI, EHR A K=0.99W/(m*C);
B 150mm HLEEAN TR &1, 40mm £33 B 2 IF IR AR IR AR, 25mm
JE 1. 2.5 KPRPHK, 40mm AHATRE LR Z, AR K=0.63W/(m2
C)o

R (VLI A @RI ET R e B THARTED), AR T B W =AM
H-FEE 26.6°C, HEA RN E NG ITHEEI 26°C, TSRIRI 49 K,
FURBUE R 2.5, B A A T AR P AR B 5] R R VA e S A
43W/m?,

S5, G6 AR T 13 BRI H K IR e iR AE, Fik, G6 #=s k%
T H BT 3 T I A R A A

q. = (Qw(r) +Qw»i +Qg-w +Qg +Qi)/A0
=119253.26/(144.87x2x11+136.61x4x1D
=12.97 W/m’

G6 B2 4 F L E 48 bx .

g, =24x107-z,-q,/EER
=(24x107 x49x12.97)/2.5
=6.10 kWh/m’

P, G6 Hi 2 il 6 F FT HE ) — A &

E, =0.89x6.10=5.43 kg/a-m’
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2) ZZERMIFEEE KAL) CO, HFBE
G6 HER MRt AR L R4, MAE RNER 20mm WEERMEE
(PERT), ZKPEHIAEE 300mm. RN F2 41 130°C/90°C — ki #wK,
2 /N X Ha B e Y 50°C/40°C R IR UK - G6 MERIE R AR I 2L Pt — 1
— R PRt E, BRI b TR A R A b, R RE R a7 A
PR TSR P A AE R 2R, B0 1.2 A5 5 UK R B &
AZEREIAESINEHRER-5C, WG (BREBEER), MRS EEN
1.317kg/m’; BN WIHHEE: %7, BhE. g 18°C, TR 23°C. MYE (K
TR AR AR AR SR N B AR VEFE Y, LB TG A F 5 BN 2 N T IR B U P
K 2°Co X2 HT R AMRIR AR S BERRIN,  AATTIR) S 8 52 210 L 24 DA K 3 T
PN B R TR AR R R, BT DAZ N B ) SRR B L N S R e BRI, FERT
GOHRE AT IR A THEES, 22 BRA 16°CHI 21U CHHT IV 115 A=
AP ATE: 2.8m/s; AZERBRIAIREL: 97 K.
S, G6 AT R AL A FEIE
qQy = (Qh(r) +Qic VA,
=(132368.61x1.2)/9197.98
=17.27 W/m’
TR IHFEE &
qc =24z, -q, / Heny,
=(24x97x17.27)/(8.14x10* x0.90x 0.68)
=8.07 kg/m’
AL, EH T A 2= R W HAFE AR i HE RO — S A &
E,=2.62x8.07=21.14 kg/m’
3) MR JAH R CO, HEf &=
G6 5 — P F RSN — &, A PRI E — R TS ZEAMIER
JEMRTTAT, D62k 68lm/W, KT KSR AARICIIZ K] 90%, FIH 2% 0.6, &1t
B, RN RIS B EE I Rl BURR HERR S SR, R, G6 HEIREH TN R %
JE:
LPD=E_/(7-U-K)
=3.16 W/m?
RV BRI 4 AN/, B i T AR RE T HE s ) — S A Bk
E, =0.89x(8x3.16x365x107) =8.21 kg/m”
I, G6 HRFRPKE T EESTGIA . LZRIELLL H A RG]
IHECE: E, =E,+E, +E =34.78kg/m’.
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(2) RKRGEHRHETE

G6 BATEH KA KRGE KA FT L, AR R A gK, fKE
0.4MPa, TE/KEKT 0.35MPa A& Fidd M T T IR E . B KR EK
8.8m’/d, s HA/K 84.4m>/d; TLAEIA] K JEF s 1095 R /K F 28 = AMG /KA B3,
CHEE AWM R TES KE .. AMTHEKE N 7.48m’/d, i HHEK
71.8m°/d. — MBS K, AEBoR ETTEUE SRAK K. Rk, Ge 3t 66 /1, HL
NEZR 90%, W] Go# AT FH 7K 5 S AH IR 75 7K Ab BB
q,n,D,

1000
=(150%3.5x66x0.9%x365) /1000

=11382.53 m’ /a
2z ] K R AR 7 0 7K A 3 A B HE RT3 1A 0.30 keg(co)/m?® il
0.80kg(cox)/m’, T G6 B AL TR AR AR R T 7K B AR A 7K A BT HE TSI — 4
((873¥

W, =W, =%

E,=E, +E,
=11382.53%0.3/9533.7+11382.53% 0.8/9533.7
=3414.759/9533.7+9106.024/9533.7
=0.36+0.96

=1.32kg/a-m’
G FUEREHE

A X A [F) e AR AR 7 SRR R AR SE T, 25 5 AR =5

T € AL BB R 7, ASCHH R A X s Bl e, BRI 7-3 Fs.
RT3 RGUEX GO B L

Table7-3 Greening carbon sequestration calculation of case settlement

FFNTH | AOFEFAALTHIAN | 405 R LE B

A7 = i3 CO, [t & & &
m’ Kg/m’ kg
TR HEAR. fEH ST -85

KANTEARL BER. EEERIER (FrARFFE 1100 1100 1210000
A1 fE<3.0m, -LHEAE>1.0m)
HRFEA (HIERE>1.0m) 1100 808 888800
VEn NN N TR
WAL B REEHET R (HIRIRE 900 37 483300
>1.0m)
FHEBEARN (F290.45m, +HIEREE>0.5m) 1800 205 369000

&t 2458200.00
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I AT DAL, SR04 XA 2 30T AR AR SR AL [ B A «
S, =2458200/(40x76800) = 0.8kg /a-m’

WAL XBITE A A 50 4, FEXEEGIR RS RIERGMEHRSR
REFEE S Go M, MEFIAX 50 FHAE RS~ ENmEERSEN
34.78*76800*50=133555200kg; fR X & HFEHKEMGKEEES G6 MHIA,
MZEEX 50 FHHKRG A MIRAE N 12520.74*%50%9=5634352kg. il
A CRBE. BB K. 15K RGRRABCR L Wil 7-3 Bis .

57K
3%
%ok il 7
1%

58%

K 7-3 B X H e RGN K R G L]
Figure 7-3 Emissions ratio of energy systems and water systems of case Settlements
X FEAL AR, K 40 4F [k E HE D BRCE RIE X AT F IR 50 4, IS 4i4E:
[X 50 fELRAK [F ik 5N 2458200%50/40=2949840kg .
FITEL,  RGIMEXBAT P BUik A2 ZEIC S Wik 7-4 Fios
& 7-4 FREUEXBAT I Bo 2l it H AR

Table 7-4 Operational phase carbon footprint calculation of case Settlements

. o A T R B HE IR {E X B HE U &
EGTES )
kg(COy)/am (50 ) kg
il R 458 5.43 20851200.00
MRS KR RS 21.14 81177600.00
AR S 8.21 31526400.00
w7 0.36 1536641.55
FA7K £ % = K
157K 0.96 4097710.80
LSRG -2949840.00
it 136239712.35

AT DL 8 0 X s A 748 72 AR A &N 136239712.35,
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7.2. 4 RMEXE G EE%R BT E

ST X G X AR i S A A AR L R A AT A I
AT DL S X AR i 5 SR AL 125N 141844065.30kg, Wik 7-5 Fian, F4EH
7 SRR TR HEBCR N 297.56 kg(CO,)/a m®,

R 7-5 FBUEX A fi A R 2 TR

Table 7-5 Lifecycle carbon footprint calculation of case Settlements

X2 (kg R=Nail
e 27444480.00 0.17
L T 1866240.00 0.01
BATREH 136239712.35 0.82
it 165550432.40 1

7.3 ZHMERXKFFIEN 9 (Low-Carbon Assessment of case
study)

ARAE L /N SR XA A7 L 3 B RIS AT A5 i B A A I B B
RERG . FHIK RGNS RGO THE, 256 A S DY 7 S S Rl 3 XA
BPPO A R, AT B AARRR TR B, A B TARBRIEE. Fl BE RSk £
MK RGURBRARE SRACRBIBRARE RIERARBRIRE B iR IRE. M RRTR
ey A A RRR R Bon SR X BT IRBR VA

7.3.1 M RiRIEE

AR ST IR A2 3 ) T 5, 45 B IX 32 i SRR R A7 S SR AR i T
BN 357.35kg(cor)/m’s HEXPIEMIXE 7 BEHURE, BrLA, BRI
BRHESCRHEAE  383.0kg(con)/m®, FTLL,  ZMBIE X AR A £L -

Em B~ Em
L = E x100%

m
m,B

~ 383.0-357.35
383.0
= 6.70%

7.3.2 e TIRFIEH

R E R P2 2012 FRAN (VL7534 EH TRESR U TP STt 75
20, BEREE A TR R S TR RGN I LI e 1% A o AR 4 H E G i
BEWTLHAE 2014 4B FIEN L8 3064 Ju/m2, HHEANEE 0.81 Jo/kwh,
WU 348 6 BT g R0 T AR 2 1 e L ) P R VB 200 B, =38.3kwh/m®. fiTLL,
ZWE X B TARBRIE 2L

x100%
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LfEﬁlinm%
b,B
38.4-30
384
=21.88%

7.3. 3 BITIEARIRIEE
(1) HBERGLIRIEEL
IDIEHIMAS IR TR

RYE (VLI JE A AR Re it DGI32/) 71-2008) #UE, 1%
MITTJE T 28X, Hopr S 68 65% bk BT, i i 25 i FaR 4
St = AP R AR AE 26°C R, MR I A R FE s TR AR N 6.3kwh/m®, R HE
JIRAFI R T £=0.81 kg(coa)/kwh, U4 T3 52 5 A7 T AR AR 25 T i ¥4 B R T 2
HEH

x100%

E,, =0.81x6.3=5.61kg/m
B, il AR ikFE 2

EcB _Ec
L =————x100%

C
c,B

561543 o

=32.10%
2) RERMRHAR 2L

(L7344 AR A BT Re BTt DGI32/] 71-2008) H#lE, 44
i DCHT BRI RE 65% bR At BTN, B AR SRIE S A 2 N P S5 I B DR KR A
18°C, REEHIFEMEAR RN 18.0w/m®, b R REME R A KR . (R
ESTTREVThRUE CRIEJE @ H ) JGI26-95) il sE i id @ 4211t 50%
PRIEEAT B, JEA M ORI IAFE R EFR RN 20.0w/m®, FEME R IEAR N
9.1kg/m’. MRIEAHICH SR AT LASK HY, 24584 1 D i i S H 1T S 65% btk HEAT 15
T, HAH R R FEREE TR bR 8.2kg/m®. PRI, SREEREFEFTHEN — ALk E I
HEE :

E,s =2.62x8.2=21.48kg/m’
FTLL, RERMRARAEEL:
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QFE@;EMW%
h,B

| 21.4821.14

2148

~15.83%

x100%

3) MR BIRER AL

MRAEA S VY = T T AG 18, B 2R Gt A T AR SR R R -
E 5 =0.81x(8x6%x365x107) =0.81x17.52 =14.25kg /a-m’

FITEL,  HEBARAR SR 2L

L = ELB__EI 0
=—2 _15100%
1.8
_14.25-8.21
14.25
=42.39%

IR R ORI RS H1V RG] RGRHFBCE R 708, FHREARHR
BT DU X = A RGBS B S = A RS AR I R S AT
LLBGRAT, BRI, HReRBIEE0N:

L =(EmB+EQE+E”3)—(Eh+EC+EJ
‘ (Ens+E.s+E)

_(5.61+21.48+14.15)—(5.43+21.14+8.21)
(5.61+21.48+14.15) '

x100%

x100%

=15.68%
(2) RIZKRGURBRIEH

KRG (FKBIATEHKES R CI164-2002) FrafE )5 7K B AR 36 FH /K 28 2
VE AR i A LA 28 B AR AE . 197K B AR S K 28 B2 F8 700 2 A IR A A
FER S V0 RIS BEARSERIKIIREMIRIER T, &AW ™ 5 fe i 7K 21
afEs R FRUERER XK, (B35 28 RG . AT VemR. wises. FHk
A HLEE TR FH 0 A 35 P 7K 28 2L R 7K B80T AR R AR RE o A SC DAEAE AR 16 F K
BEEIMEZ —.

1) A& K

RYE (RN TK B PR ME GB50555-2010) B & 44 i A2 /K 2
R AE R H Y K EAE S . I BRI A KRR K EH &40, F A K ER
KA 7K T i F 7K o BT 8 i A 7K A7 @ 3050 A 7K B 4 3608 21%. (AU,
% DA E H IR EBCT K AKE ST 451E q, '=q, x(1-0.21D=0.79q,L/ (p d) ,
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JRAENEC3-5 N, HUn,=3.5 N. Ft, (FEAEHKENFEERKE:
W, =1.0x(0.79q, x3.5x365)/1000=q, t/a
2) FKAIMZKIEH R4
HR KR R 7 ] A 7K 3 2 T e T 7K B kAR K R RTE B 7K 9 £ R 7K
Wo CEREORPVPUARIED X K AK BRI H AR IE TR EUE, AR G KIE R
FZRAMET 30%. Kk, A KFTRN 7K B KBS K EEFE R K &
W, =(q, x3.5x365%0.3)/1000 = 0.38q, t/a
B, H—HEEE N, #AMER 80%tt, NIXHMEE T T h 1K
TR BRI BT HEC — S R I A -
E,.s =[0.8N-(q, x105.85+0.38q, x70.81)/1000]/ A, = 0.106q, - N/ A, t/a
RIBRM T 2007 FHEW ARMTTHACESD) HoThriE, & RAREHKE:
NHFR 1501, Bk %=150L, FrLA, F/KRGLBIEEL:
E.—E,

L, = x100%
s,B

_1049.4-1204.8
1049.4
—14.81%

x100%

(3) ZALREIBRIAE

HRIEAS SR DY Z OB FL L5 18, P A7 S SR T AR A [ B A A
S5 ==0.3x15xS, /A,
=4.5xS,/A,

FITEL, RS 24

S -S
L =gs—g~5x100%

9
9.B

=-74.39

W REUEX KRG8 FRER SN SR 2 58 BT HE ORI B 15 DL 70
IBAT B BARBR T 20T A SRR 2R GebHR I v 2 Gea b B R G eI
AR R GRAREG S AR 5 AR DL ) S e (RS R AT LURRAS, (A, RE

BRI N -
_ 147383760-136239712.35

° 147383760
=7.76%

L x100%

7.3. 4 & ap B EAR R e B R AR BT 4R
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ST B XA A 7 e TR AT B B DL AT, A3
ANVEN AT R RHEACE SEPRE  FEHE(E, B8] DATH5 0 H AT X AR A o Ik
Tag, IR, MRS AR SCEE DY 2 v e KBRS T 58 J778, 1 DO & PP 0t G 1
MRBRSEG VT T o ZRFIME X SNV XT G BB s B S B e FE v S AH R (R4
WRAeE ARBREE R U 7-6 FIis.

% 7-6 FBHUEX VRN X RIGERATR RS RME . S RIS HU R BRI R

Table 7-6 Carbon emission value, reference value, low-carbon index and carbon Rating of the

evaluation object of case settlements

B F I S B B TR AR | (CBR TR L
FI X R AR VP42
(kg) (kg) (%)
F#4 27444480.00 29414400.00 6.700 A%
AR T 1866240.00 2388787.20) 21.88 R
il ¥4 20851200.00 21542400.00 321 &%
ElTH KR 81177600.00 82483200.00 1.58 &%
fiir f% ([ HE ] 31526400.00 54720000.00 4239 7
JA N HRe& 133555200.00 158745600.00 1587 R4
1 ﬁ: FK 542160.00 472230.00 -14.81)  BE
Edid -2949840.00 -11520000.00, -7439  EH
BT At 136239712.35 147697830.00 7760 K%
A dw A A AT 165550432.35 179501017.20 177 A

W ERAT UG Y, ROUEX A A a5 7.77, (RBRSE SN s, R
A A OZAE XS A% ARBRAE X s AE BT PP X 3 rp IR (B fe Al i,
4239, FEHNIT, RRZEXKEFLE 17 RSO B kT B Rk
ARG AR R, RBAREON 1.58, [RIRELON GRS, F 8t DiRERIER
SRR RGP S5 TERE; FUK RGURBRARECN-14.81, SN, ZAPRVIZE
XK E A ERAL, ROEHRAMARLFKEW RS 1101577 BARBUNZRAE,
0 N-74.39, RBREHNEY, FEE—DHIMEACE, 5 IR BESAER
AT, SNSRI DR .

7. 4 RHHEXEIRIEAR 53 #7 (Low-Carbon Technique of case study)

A o S AT X B 2 38 (A T SRR VP A, ) DAAS SRR AR St HE i i
Ko KR R GEHTBEFERE DS AT A0 fi J BRSO AR, i 3R i R ARG
AN AR YES 5 R VEBEAN ) EASEBIR AR 2R S ekl A5 T LAyl b 1l v 2 S i) B
B AR, RBIE XA BER POV IK R G MERAL, B, RSO HRER S
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PIRRIR . A RS FKRGRAE X GALATIE— B 5047
7.4.1 REMEXFRERGARBRIIA T4

(1) ReFEA T

D @ RS

PL G6 BN, X Go BEE 2= U PR IR IV Ffar () TH SR B, Go BB Ak s fr
AR AT q, =12.97 W/m?, FRFEFEHEEq, =6.10 kWh/m®, &
BT R A E R . Horh: — 2RI i q, =13.27 W/ m?, &
VR PR M FE & q,=6.24kWh/m® ;= T 2 540 & 5 AR
q. =1243 W/m*, ZFHFRMFEHR S q =5.85kWh/m*; T2 A7 R HH A
fifirq, =17.63 W/m?*, I FERIHFERE q, =830 kWh/m® .

E A XA R AR S R il I PO - RN e o e R I S i
Q, =6017.86 W/m?*, HEF A TG 2.05%; 18T = 1B 1E RG] R i)
B Q, =2448.48 W/ m®, (B TR AT 5.05%; @I 5M ET I BE AR AL A
FUER AT Q,,, =12578.44 W/m® , HEFI AR MATH 10.55%; B A E
BEFS 1 H 515 351 98 ST Q, =29173.68 W/m? , ik g 5 4% ¥ ¥4 14 1)
24.46%;

HIEE R AL, FH T A0 T B 51 RS v A7 AT o B 2 U el v BT 1) 35%, A2 5T
H PR i i E N 3R . RICE UM IERR A i, BRIz I A T s i 5
138, I G6 REuE— B FEAR W s, el v R G BRHE IR B T B

2) REERG

AR, Go#EET BB AR FENE q, =1727 W/m®, FEHEE
Qe =8.07 kg/m*, FFE@ETTREAIEMEEZ R, K —Z2 20 g R
FefE q, =1599 W/m*, FEME q. =747 kg/m’; T2 BA7 2 50 1 AL FE v
q, =30.11W/m*, ¥/ q.=14.07kg/m’.

B EWEREHRET, BIIBEHERERE
Quy =28261.90 W/ m?, (HEFIEFBAMMHI 21.35%; il 2 i )& AFehE
Qyy =6556.00 W/m* , (HEF e MMINFATH) 4.95%; BT Hh B AL AR E
Qpey =20682.16 W /m? , (HEFTA T[] 15.62%; HIL[TEHLEBIB NS
SHIFEREQ,, =36830.13 W /m?, [HEF AT 27.82%;

LR AL, S8 I 1] B AR RIS N VA R LA BOd s A P = AR AR R R &
TR I B PR R . R, ROEnsR & A, iR
SHBNE, FFRI— € S DR IR S TR 3E— > Go RER LR it o

UbAh, X Go BRI JZ T E R LLE H, TR ERFERI, LRAFR
BRI, G6 MR RN BT Rk, SR, ERIATZ ENIAFF & B Re

N
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SR o = TR e N SRR U T R SR sk A K, T HL, bR SR
W, THZ X BEAR G AR 1T R SR BRI TR/ o« ERIRAN S SRR AR () 1T
VAT, AR T2 71T e Fie ke T T2 s 1) (1) 25 N IR I 77 A S E B s o [A]
I, A TS B A = NI, R TH Y B b AN ] 2

[FIT, G6 #k H T ARIR K EARER S 70 it SRR R4, Wil 7-4 P,
AR T A Z= MR R A7 AT o 8 I 2 B A VR AR P 1 e SR PR AL ]
KE R, B4 AL REK EFEMWRE M, #KEE 50°C/40°C FIMRIRAIK
DRI, R ZE N R Bl AR, P I AR DA S U7 S AT AR R, R B IR .
= NIRRT ) B RR B An L &), IREERREE D, 4 NI SR T L = 2
SRR, WD TR, ERNAURIEA EE AT RE 10%-30%. FH T PB A
EHRRAEENR, BIAS 5 = N 210, Hhii 2 RS E B RE R, A
FeoE LT, FEaHERE 2% T, ENIRE S, I H AR = N =G,
WA, ZZE oM . SR BRI 17K 28 R /N X 3 bt 2 A 48— 1L B,
T REAT BT A RRT 21 RRIR B H

0915 U cosl

[ Co612

I

T — 1 — 1T i I T
I 2124 2124 1l [ I J

i

=
I

i
in

Bl 7-4 ARt AR SRR 3 38 Gt 0 A L

Figure7-2 Tube net arrangement of low- temperature hot- water radiant floor heating system

7.4.2 ROUEXRAKRGRIEZAR 2
FOUEX BT RRA N7 Bk, JF g — BB AR g R 4 45—
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K, AL SR R G iR K AR GLTHE BT S R K =R 2R 10, 5 Hod
R H BB KRN Kk B PR, BOE T s AKAE, b T T KA
S FEBK ZRIG G L% . K77 0.40MPa, Ffdid & BRI, 7EK
JEXT 0.35MPa B AT R T, A 250800 1 BT e K i m e 1 HE 9
WA, Frmd KRR, web T RHKE R TCRE KRR 457K E R H
PP-R #RIE, PP-R ¥RMERA LI, WEEEIE, KA I/N, TERES, Uk
DEEIKRG GG LR . PN /KSCE R FH B R A B, R ARy
WEERY, BRI R B E IR

FEXATKEEH ZEE X B2 ORFRTE H /K SR 8 A i A2 sk
ATERKE, HETRATOKE AR AR, WARK: BRI REF
P FH R, AR AR AL I IR . B 1E s i o /K VR 245 . |
AR NN, B S SUWE AT 2R, BIEK SRS FH 58
He A2 S 33 HE K K B K B . R @S, SHEROCE Rk B
PeFK, X5 K Z RIS YR, Gl AP 5 58 4 n] DAL AR TE A AR e
HK, XPERTABAEEER AR, A T30 73 gtk &

E AR T K A% 5 B DA R T K B AR s B R e A A, A — e R
AR T AT HAKBIVER (2, FENTKOTI, S XL A Vi 2815 Uk H 7 .
FHEXHK RGP E T A5 K IR R K, (H I 1R 25 R K 5
WIEHK . TAEMIG . Bk, wmHKSHNG AL T, RSB BB HE
K, HIBZEING KL EHA S, REHATEG KE S —RiE
LT, VTG K Z N HEK, KBRS H R E AN, T &SSP,
HAERAWMER TR K. AN e Es@AHoKRES, EEE
IKHT & ELBA 69%.. IR HER B B HE K ARG IR K, GRS 'R, BT
JRAHEK o W KR AT R K HE NS, AR T AR A o) il i 264 o R,
I AR T K S ARG R IK IR R G, WA PR HEAK ISR S5 R AR Dy b K KR Im A
F, 800 FRAK KSR, RIRHECD T HEA S BT5 7K &, AR TR M 2
L AR TR S S TG K AL B SR

[FII, S XA BB PR SR KR R G, R AR G IR 7K B 75 R V2 gt
IKBE B HE NS K o X B 5 A HE K BT DA AR 47 6 oK K U5 I L 7E 43
Mo BIRN7KEERKE, EEEANTEmKEES . £RKERITHE, XA
AN T THECGR K B RS2 RE T, RIS R K SRR — R 2% . (AR TS
2 K S VA SRR B /N XN 2 R W I K ICER  fi A7 AR AR . (HE,
TR T8 T BRAKIR T, Ak, Bl 2 3 T AR AR R 4 v R0 A P2 R R
KFIRBET TG H R o R B RETMR, B8 5 S0 0 8 A
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i 58 4F (1948-2005) [EFIE MBI HrfS tH, RN FEREE R E, 4171
PRIy 876.81mm, [EMMIZETAEEZE, HPFFERENER 67.4%. Hi,
2005 FEAEPERERZ, X 1283mm. FLE 2010 FHEH (RABF KRR
) T, MK RS E H T AR E KT 400mm [HLIX, 4 FF W 28
it 800mm PRI T B A 2 SR FH I T I K WL 4R 1Bl O 00 " K R4 R WsCR A . 7
Go#tE, i feim i 2 7 M K USSR R G0 KIS R, &0l —e i, f#
FIER) a5 K AR R IR T 22 /KK R PR UED FOER, sl H A F AR TS 2
FKH, oK AR, A BTS2 A N T 7K 2R BRI [ A, XA
SR tHE T R B AR R

7.4.3 RBONERFURRZAR D

FWNE X SRR TR B AG,  nT DLdE I 3G g A i AR O SR A 2R A AN 7 5L,
W X A i &, (RS2 A A AR AR AR R A2, s X
S M 2o A 198 o ] e A SRS SR B N R M . BT DL, BT DA o AN AR B ARk, W)
PASEEAT: X G40 R G IRAF TR . ASSCAX AR TSR N, 70 A1 2 TRERAL BT 5 ot
AR — A BRI () R

TEXT I X I 2 3T S UE I, BT IR 2L S5 f @ S R T
T BREBOR, G AR AL B SRR, DR AT DA B Rl B 1 i N R JE R 25
HERRENHEY) .. AEEMNAE, YA RIEEAEK, ERNEYSGaEERE
K ZR B R THERAL ) Rl . S0 DX ] B 3 v S o, 2 T A e LAt 8 SR ) B 52
RS, RUAEHAT R TGRS, SR (B B R R, e T
BRBRK, LRI, TR, ERHMEEC N EE. KK, BT R,
TR R PEER, RIS R EEPIE . PUARE 190 KRR EY). &5,
% R B R B ROR MY, AR U AR R . iRl (A
XERESSHEASTUY, EEFZMA, ARSEERER &G S AR N
TEET 20%. [FINS, ARBFFTEM, DI EY) . i 5 REAR Y E R fa Uz
gk, Y SEAREDNE S LU, 7: 3 AE. ik, ZA U EJLAEE
RZ, BICRH 70% M FAKE Y B DL 30% 1) i al H =S8 16 EARAE N
BRIREAREYD, S X B AR CE AR AT 0 #

il FH R B Bm B puisi ik, Ardw Jumitng, JLTSE R T &M AR, B ARG
HiER, 2REIMGAR AR, 5P KSR R 2L 0.02kg — ALK,
R, ol &, BRSO K R — AR S & 0.02kg, BIEETJ5 K AR4E
Wl — 0B 7.3kg. M MR T KRR R RISy 23.77g, RIEEFJT
KA Ak 8.7kg. L G6 #M51, XTUL Ge#Ed AT ETngkb)E, JET
AL [E 2 &5 10.19t/a.
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BeAh, TEXTZETOHATER G, 08 t R TH B AL 35 R v S e, AT
FH L 980/ B S AR RERE BT 5| e ) — AR . B TSR IS IR 7-7 B,
RIS IG, EEFEANEABEEL R 2°C, RlifEHRAS K ErH
0.63W/m*C F %A 0.53W/m°C .
HZ 2R, Go#b A K A S A U,/ 12.97W/m? K %
N 12.82W/m*, 2R IARE R q, B 6.10kwh/m” F[4} 6.03kwh/m’,
X 77 BOUEX BTG

Table7-7 Construction of the Green Roof of case settlement

1 2 3 4 6 7 8
HR b sy YR : STl N
S BRI | K Ry | KB | AR
YR Hb - Hb - T
{}kﬁ.ﬁmﬂﬁ ® = 7? J=
ERAiChs 0.15 0.04 0.025 0.04 0.025 0.005 0.06
& m
SHRE
FREL 1.74 0.03 0.93 1.74 0.93 0.048 0.47
W/(m K)
A H
2 0.086 1.333 0.027 0.023 0.027 0.104 0.128
m-K/W

Ho, THUZ AL SRS 010 q, B 17.63W/m’ RN 16.02W/m*, 25 1%
TRIAFE R q, i 8.03kwh/m® R[4 7.54kwh/m® . £ ANJES Z5 4 51 HES FRIV4 F i o
AL T RAR AL PSR A 7 4T Q. H 2448.48W/m” &N 1684.10W/m?, [ 75
S EA U I LLE T 5.05% RN 1.41%. [RIE, T2 iR Y B IR i e 1)
“HEARE: E,=0.89x6.03=5.37 kg/m’

K ZRIEW, Gowtk {2 Bk A T BUAE VR q, 1 17.27W/m® /%8N
17.07W/m®, ¥ q. i 8.07kg/m” HE N 7.98kg/m’,

Ho, T5Z s @ S BRERE q, i 30.11W/m® RN 27.89W/m?, FEME &
qc 1 14.07kg/m* FF&A 13.03kg/m*. fEANE S5 RGERE Y, BRI
HRFERE Q, ) B 6556W/m” FIE 5515.42W/m?, (5 #5004 S A A7 4 ) L =8
4.95% 0% 4.17% . [EINF, BT 4 28R IR R BT A i = A ik &
E, =2.62x7.98=2091kg/m*.

IR R TSR X B BB AR YA DTRR AN K, SRTT, & TR A B E AU 4
UAE R A AGRRHRC L, b AR I T S AR W R A BRI 2 S5
AREmENENIAE R . FlE Y HENKEERGHEE SR, AR
Perm M KA, B S KSR, HE A R AR . B,
R REMNZTFRES, RN SR EE R, B IRSE R 13 $2 48 A
I
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7.5 KRE /g (Brief Summary)

AR B R BUASIN T AT XA AR, Al TAEX AR O, 3R e SC e
TS X AT R R A5 ARARAE FE VPN RAH IARBR B AR 7B o X 4943
XM A =B B it LY B A AT o B 2 b AT AR, S Bk
R N 27444480.00kg, 1866240.00kg, 136239712.35kg, JT 5 ELAl 4 il A
17%, 1%, 82%, £ IR L5 165550432.40kg. Xof RAGIE X HEATIRBRIEAT
BE T S PP RICERIE R, FFREAT 7 ARV, S 280 € ST X AL i A
WHRBRAEECN 7.77%, (KBRS N A . RO X RIERIA RS, KRG
X ZRALAT VRGN 2> BT o 38 306 205043 XA AR S T 5 IR VPN B A A Ak
FR AT HINEE R, BRI SR 7 AR SO BRI 7R
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8 FIL N RE
8 Conclusions and Prospects

8.1 251 (Conclusions)

P ERAR IR 9 32 BRI M A BRI AR AL, Clon 21 28 A ST I ) i 8K
MR . RBARIRA B, R Nt 2 B R AR ) £ . (R X
Fe B T A 3 A R R, R P R R R RS . BRI
X BEARA R, &R XA B8 A B R BE R RE UV FE AR HE
T, A3l v A X 1R IR g 3 T S S0 AR A [ ATl Xt UM A 4 2
BIH L o T NHRBR I AR B, B NAZAE S T A X Uk, 78 70 A B
IR AR PR AEOR T B, SEDU AR X e Re . RS i r ke
M ARHRBONMIRT S S A8, AT S I R £ DX PR sl A A, FESH AN i SR
AVEEA PR 0 AR BUNA T e DR, 30T X AU BB HEBUZ A S I3
AR TIIRAIHENS,  RONF E  SR ARHE R 2R AT U R B A

WO T A IS . KGR, SORAEHEE . Eda I ik, Bl
AR TR SR ER T ik, 25 Gl i A DXARBR IR A (R SE P, R
AR S M SRR FER 5%, 3l iy 43 DB L S AR B ROR . SRS BEAT 1 F
FCr A3 B SR AL

(1) FEF AP T7i%, 0 U 1 80— R b it M [X A5 2 30
d g A, AT R XA HE R 32 2 X S TVE R A i G TR
MAFPE . 52 B IRBORIAEERZM K . A 2 AH 9G35 R K LA K Th g A 58 UM R G814
Gt R AESE AT s S, A58 P A i RSP A 5 Y2 AT I A Xt A2 2R RO E T3 A
PRI, LA AP PR DRI A S SR PRtk A 20 R REAE) Sl 3 i 2 Xtk A T T 50

(2) R 3T A3 X B e HE R M AN s A2 At 70 AR, e 3 Tl A Xk A2
SERIEFE T H AN, 5 A DX i oRe o R 3 A X A2 TE0F ekl 0 o8 AN B
B SRRV B BB A B B @it TR B, s AT 4R P BunAk
HOBL NEZERBIE. RERMANRFEHBUR L, BE 1 BB B iR 22 7
Pri)RGUA T, W€ 74P B R RHCR T A, XS R G S A I 32 Bk
HERCR T REREAT 70 AT, X A B Bt AT BRSO B, B T AR B HE AR
B, R 1 XA Y S B B B HE O T R A

(3) ESHr BRI R ik fe v, SR 1 % B Be 32 ZERHE G i sh KT
AR HE A 5 R E T, A DA FOSCRIF A G5, e THER . A
RIS T KEESEREIR B IRBRHE R 7 BRERISH . A BRIZHAK 6 3E

170



8 G MR

T HE TR - Je 2 B AR SO R B HE TR 7 s 5GP B 3 B HE O ol FE 135 30
B AE A AAE N B HE R 1, R T 5 B B BB HE SO I S B R

(4) JEEDNE XARBITY BAR AT, JRS%t. AR nIRpeam g
PIABR I R R T LG, B 7 XAKBR VPN RR R M, BIBOR A5, B
PR —E TP IR RN R P

(5) I ARV R R I B 20, AR A DXARBR PP 4 2R bk B X
A R BRACIRIE R M TARBRTE . s TR TR 2. (KB BE . KB /K S AN [A]
JEURE) 10 MBI B E NP 223, MM 10 DSR4 Rtk

(6) DA EAE N A, R EX A E . S BRANE T RS
(BRI R AR 5 SR 228 o JE AR 00 B 40 B, B B SRR TE R o N
Zg (L <30%). 8% (30%< L <-10%). 4% (-10%<L <10%). RIF (10%
<L <30%). 15 (L>30%) HANZEHR.

(T AT T X3 A AR BRI A THLEE, A AR XA R ThRE R &
PRANYERE , S XBEATARBR AR 73 2004, AR ASFSE A IR AR 7
AT VR8T, BB LRI s A U B PR T A X AR AR AR 2R

(8) I3 ¥ 3T DX AR A 2 AT BRORS i, $8 H P8 B A R R i )
WA XARBR A R A, TN AN 2 =N J7 T 019 B AR 20 28 A

B, My 7R AR o A A

(9) XHEXAETHRIFAM . FH B R GANE XIAITE = A5 1 15 0Kk
BORBAT 7 A @ b o SERIUAS PR S5 M) o (0 A ORISR - T R ST A FROK
HERL R G RGUIAT W7o BFFLEESL T AMRE CRIR 2 (1 A RS 7 T B, JEHffE T
RV E N FUBL T KPR BE AR B R K &8 B2 i Ji 3 eAs Wie et 3 #r
S 1 R BH REFA K A5 1 S AR 2 A AR A, e 1 BB R

(10) MEFANR W MIMBABLR G =AJr T, X RBRECAR BT 1
20 Ay BRI RS 2 TR A b, SRS 0-1 B2 H AR 7%,
EESAE AR FAREA, FFHE ] LINGO BT HEAT BB 20 #r LA IE 12245
R iE AP

(11D GEHEE XY ZG, ARG 7T RN FE B X Bk 2 I BEATHIE R
XHE XA RARBRAGHOEAT PR, X ORI 32 R BARBEAT 70 M, SR AR
MRBR IR HEEE W o SR X A HEBUZ SR ARBRPP O« ARBRBAREE I3 T 1) 73 5
RARGFHIRAIE 1 18 S BRI TR o

8.2 f)#T= (Innovations)

ARSI EA LU BT A
C1) AR A XA i Jo ST B VR A R 8 JEAR, K i A X Kl 4y Dy LRIt
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M BB A s RIS BATYE AR E A B X A Bad AT
T ERAPCR T RE R B M, € ST R R BGE S AT, MR T AR B
BRAFBORE SRR, IR AL T XA i A ] R B B B B HE R T SRR A

(2) ARG X BRARBOIE A 5 5 5 DU BB L SR B S i PPN 1
Ao R TR AR DCARBR VPO A4 27, R HUE X A= A A 91 K o5 B Bt i K. &% &

#E, FEARTEAF BV 2R KPP, B 1A B R PP i

(3) ARYEI AL XARBRISATHLE, A i J JIANE X L EE R ThRE R G
UERE, IHE X AT AR 7 2K 70, RAFEZE . A [F) 2R AL HRRR A 73 301 72
ATVENOI AT, P 22 T XU P )3T A XA B AR AR &

(4) AR A DX AR AL 2 70 M IR A, 588 H AT B AR A i e
14 B Rt AT A XARBR A R 0 BT, I NERHT S IABEATRE 2 =5 T 25 FE Ik
PG B ANV G b, AR 1R DXORAS R o T AR o A SRR b X XA
ERPFAM . IS RGUAE XIS =ANJ7 T £ BB AT T A
Rt o, B E A BB BT o

(5) MEEFIAE, BFMIMBIAT R G =71, AEXHRRR BT
20 Ay BRI M BE AL, SRATIEE 2 0-1 B2 HARRLRI B 7,
AL XARBBAR AL AR, FFZ ] LINGO BT HEAT 541 70 H LA IE 4
R A R

8. 3R (Research Prosepects)

38T A DX S S AT A SR I 7 i A T2 20 R e B B, L T 1 R T RSB
BRI EAMR R, B EMN LT LA NIEBEAT 320 BB SRR R -

(1) FESR T A X B A2 TEAIE FE 5 10> R P A i o ST PP A b AT A X Bl A 328
BIFFEIY s FR T AR L PR SRR v 2 T AT 5 Bt P A it L W LB e 6
S ABAT A B B BOAH SR B BEAR R Gr v BBk, 110K 22 SR FH g 3 XA P 21 7K1
AR BRI AT, SEm A R 2 I FERMZ S HERA I . BITEL, /5 2800
SR FUM Rl B HE A 7 MW FE, JCH A EE AL I SR B i A
i JE VA BOARIE G A S o 8 ORAEFTBCA 5 PRI AERA I - RIS =5 2N 56 e
THAHU o REAE SIS AT B BT BURI A SC B REAEEIR Ge it AR, AR iR
N SEBEIAE DA A F PP O Hictie e AT B A 1 X o A2 ST 8 ) AT, i
FHERIE
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Bff5% 1

(1) HH lingo F2fP
model:
sets:
level/1..2/:p,z,goal;
variable/1..9/:x;
h con_num/1..2/:b;
h variable num/1..3/:e;
s_con_num/1..4/:g dplus,dminus;
h con(h_con_num,variable):a;
h variable(h_variable num,variable):1;
s_con(s_con_num,variable):c;
Obj(level, s_con_num)/1 1,2 2,2 3,2 4/:-wplus,wminus;
endsets
data:
ctr=?;
goal=? 0;
b=530 -45;
a=80.00 160.00 320.00 78.00 90.00 54.00 230.00 250.00 304.00
-22.21 -30.80 -38.03 -10.06 -11.93 -14.00 -0.00 -10.69 2.70;
e=111;
I=111000000

000111000

000000111;
=300 70 70 0;
¢=80.00 160.00 320.00 78.00 90.00 54.00 706.96 666.55 693.87 115.32 159.85 197.43 52.21 61.97
72.66 0.00 55.53 -14.01 116.36 161.31 199.19 52.73 62.49 73.39 0.00 55.95-14.120000000 0 0;
wplus=1 00 0;
wminus=0 11 1;
enddata
min=@sum(level:p*z);
p(ctr)=1;
@for(level(i)|iftnetctr:p(i)=0);
@for(level(i):z(i)=@sum(obj(i,j):wplus(i,j) *dplus(j)+wminus(i,j)* dminus(j)));
@for(h_con_num(i):@sum(variable(j): a(i,j)*x(j))<=b(i));
@for(variable(i): @bin(x));
@for(h_variable num(i):@sum(variable(j):1(i,j) *x(j))=e(i));
@for(s_con_num(i):@sum(variable(j):c(i,j)*x(j))+dminus(i)-dplus(i )=g(i));
@for(level(i)|i #1t# @size(level):@bnd(0,z(i),goal));
End
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(2) FEBEITER:
1) H—dRiRs:

Global optimal solution found.

Objective value:
Objective bound:
Infeasibilities:
Extended solver steps:

Total solver iterations:

Variable
CTR

P(1)

P(2)

Z(1)

Z(2)
GOAL(1)
GOAL(2)

X(D

X(2)

X(3)

X(4

X(35)

X(6)

X(7)

X(8)

X(9)

B(1)

B(2)

ECD)

E(2)

E(3)

G(1)

G(2)

G(3)

G(4)
DPLUS( 1)
DPLUS( 2)
DPLUS( 3)
DPLUS( 4)
DMINUS( 1)
DMINUS( 2)
DMINUS( 3)
DMINUS( 4)

500.5500
500.5500

0.2842171E-13

Value
1.000000
1.000000
0.000000
500.5500
0.000000

0
0

0.1000000+308

0.000000
1.000000
0.000000
0.000000
0.000000
0.000000
1.000000
0.000000
1.000000
0.000000
530.0000

-45.00000
1.000000
1.000000
1.000000
300.0000
70.00000
70.00000
0.000000

500.5500

173.5100

175.7000

0.000000

0.000000
0.000000
0.000000
0.000000
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Reduced Cost
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
80.00000

160.0000
320.0000
78.00000
90.00000
54.00000
706.9600
666.5500
693.8700
0.000000
0.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.000000
0.000000
0.000000
0.000000



A1, 1)
A(1,2)
A(1,3)
A(1,4)
A(1,5)
A(1,6)
A(1,7)
A(1,8)
A(1,9)
A(2,1)
A(2,2)
A(2,3)
A(2,4)
A(2,5)
A(2,6)
A(2,7)
A(2,8)
A(2,9)
L(1,1)
L(1,2)
L(1,3)
L(1,4)
L(1,5)
L(1,6)
L(1,7)
L(1,8)
L(1,9)
L(2,1)
L(2,2)
L(2,3)
L(2,4)
L(2,5)
L(2, 6)
L(2,7)
L(2,8)
L(2,9)
L(3,1)
L(3,2)
L(3,3)
L(3,4)
L(3,5)
L(3,6)
L(3,7)
L(3,8)

80.00000
160.0000
320.0000
78.00000
90.00000
54.00000
230.0000
250.0000
304.0000
-22.21000
-30.80000
-38.03000
-10.06000
-11.93000
-14.00000
0.000000
-10.69000
2.700000
1.000000
1.000000
1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.000000
1.000000
1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.000000
1.000000
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0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000



L(3,9) 1.000000 0.000000

C(1, 1 80.00000 0.000000
C(1,2) 160.0000 0.000000
C(1,3) 320.0000 0.000000
C(1,4) 78.00000 0.000000
C(1,5) 90.00000 0.000000
C(1,6) 54.00000 0.000000
C(1,7) 706.9600 0.000000
C(1,8) 666.5500 0.000000
C(1,9) 693.8700 0.000000
C(2,1) 115.3200 0.000000
C(2,2) 159.8500 0.000000
C(2,3) 197.4300 0.000000
C(2,4) 52.21000 0.000000
C(2,5) 61.97000 0.000000
C(2,6) 72.66000 0.000000
C(2,7) 0.000000 0.000000
C(2,8) 55.53000 0.000000
C(2,9) -14.01000 0.000000
C(3,1) 116.3600 0.000000
C(3,2) 161.3100 0.000000
C(3,3) 199.1900 0.000000
C(3,4) 52.73000 0.000000
C(3,95) 62.49000 0.000000
C(3,6) 73.39000 0.000000
C(3,7) 0.000000 0.000000
C(3,8) 55.95000 0.000000
C(3,9) -14.12000 0.000000
C(4,1) 0.000000 0.000000
C(4,2) 0.000000 0.000000
C(4,3) 0.000000 0.000000
C(4,4) 0.000000 0.000000
C(4,5) 0.000000 0.000000
C(4,6) 0.000000 0.000000
C(4,7) 0.000000 0.000000
C(4,8) 0.000000 0.000000
C(4,9) 0.000000 0.000000
WPLUS( 1, 1) 1.000000 0.000000
WPLUS( 2, 2) 0.000000 0.000000
WPLUS( 2, 3) 0.000000 0.000000
WPLUS( 2, 4) 0.000000 0.000000
WMINUS( 1, 1) 0.000000 0.000000
WMINUS( 2, 2) 1.000000 0.000000
WMINUS( 2, 3) 1.000000 0.000000
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WMINUS( 2, 4) 1.000000 0.000000

Row Slack or Surplus Dual Price
1 500.5500 -1.000000
2 0.000000 -500.5500
3 0.000000 0.000000
4 0.000000 -1.000000
5 0.000000 0.000000
6 146.0000 0.000000
7 1.900000 0.000000
8 0.000000 0.000000
9 0.000000 0.000000
10 0.000000 0.000000
11 0.000000 1.000000
12 0.000000 0.000000
13 0.000000 0.000000
14 0.000000 0.000000
2) B RORRSS
Global optimal solution found.
Objective value: 0.000000
Objective bound: 0.000000
Infeasibilities: 0.2842171E-13
Extended solver steps: 0
Total solver iterations: 0
Variable Value Reduced Cost
CTR 2.000000 0.000000
P(1) 0.000000 0.000000
P(2) 1.000000 0.000000
Z(1) 580.5500 0.000000
Z(2) 0.000000 0.000000
GOAL(1) 0.1000000+308 0.000000
GOAL(2) 0.000000 0.000000
X(1) 0.000000 0.000000
X(2) 1.000000 0.000000
X(3) 0.000000 0.000000
X(4) 0.000000 0.000000
X(5) 0.000000 0.000000
X(6) 1.000000 0.000000
X(7) 0.000000 0.000000
X(8) 1.000000 0.000000
X(9) 0.000000 0.000000
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B(1)
B(2)
E(1)
E(2)
E(3)
G(D
G(2)
G(3)
G(4)
DPLUS( 1)
DPLUS( 2)
DPLUS(3)
DPLUS( 4)
DMINUS( 1)
DMINUS( 2)
DMINUS( 3)
DMINUS( 4)
A(1,1)
A(1,2)
A(1,3)
A(1,4)
A(L5)
A(1,6)
A(L,7)
A(L,8)
A(1,9)
A(2,1)
A(2,2)
A(2,3)
A(2,4)
A(2,5)
A(2,6)
A(2,7)
A(2,8)
A(2,9)
L(1,1)
L(1,2)
L(1,3)
L(1,4)
L(1,5)
L(1,6)
L(1,7)
L(1,8)
L(1,9)

530.0000
-45.00000
1.000000
1.000000
1.000000
300.0000
70.00000
70.00000
0.000000
580.5500
218.0400
220.6500
0.000000
0.000000
0.000000
0.000000
0.000000
80.00000
160.0000
320.0000
78.00000
90.00000
54.00000
230.0000
250.0000
304.0000
-22.21000
-30.80000
-38.03000
-10.06000
-11.93000
-14.00000
0.000000
-10.69000
2.700000
1.000000
1.000000
1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
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0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.000000
1.000000
1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000



L(2,1)
L(2,2)
L(2,3)
L(2,4)
L(2,5)
L(2, 6)
L(2,7)
L(2, 8)
L(2,9)
L(3,1)
L(3,2)
L(3,3)
L(3,4)
L(3,5)
L(3, 6)
L(3,7)
L(3, 8)
L(3,9)
C(1,1)
C(1,2)
C(1,3)
C(1,4)
C(1,5)
C(1,6)
C(1,7)
C(1,8)
C(1,9)
(2, 1)
C(2,2)
C(2,3)
C(2,4)
C(2,5)
C(2,6)
C(2,7)
C(2,8)
C(2,9)
C(3,1)
C(3,2)
C(3,3)
C(3,4)
C(3,5)
C(3,6)
C(3,7)
C(3,8)

0.000000
0.000000
0.000000
1.000000
1.000000
1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.000000
1.000000
1.000000
80.00000
160.0000
320.0000
78.00000
90.00000
54.00000
706.9600
666.5500
693.8700
115.3200
159.8500
197.4300
52.21000
61.97000
72.66000
0.000000
55.53000
-14.01000
116.3600
161.3100
199.1900
52.73000
62.49000
73.39000
0.000000
55.95000
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0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000



C(3,9) -14.12000 0.000000

C(4,1) 0.000000 0.000000
C(4,2) 0.000000 0.000000
C(4,3) 0.000000 0.000000
C(4,4) 0.000000 0.000000
C(4,5) 0.000000 0.000000
C(4,06) 0.000000 0.000000
C(4,7) 0.000000 0.000000
C(4,8) 0.000000 0.000000
C(4,9) 0.000000 0.000000
WPLUS( 1, 1) 1.000000 0.000000
WPLUS( 2, 2) 0.000000 0.000000
WPLUS( 2, 3) 0.000000 0.000000
WPLUS( 2, 4) 0.000000 0.000000
WMINUS( 1, 1) 0.000000 0.000000
WMINUS( 2, 2) 1.000000 0.000000
WMINUS( 2, 3) 1.000000 0.000000
WMINUS( 2, 4) 1.000000 0.000000
Row Slack or Surplus Dual Price
1 0.000000 -1.000000
2 0.000000 0.000000
3 0.000000 -580.5500
4 0.000000 0.000000
5 0.000000 -1.000000
6 66.00000 0.000000
7 10.49000 0.000000
8 0.000000 0.000000
9 0.000000 0.000000
10 0.000000 0.000000
11 0.000000 0.000000
12 0.000000 0.000000
13 0.000000 0.000000
14 0.000000 0.000000
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