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FEAR] B4k 2 S N

REVR LB BE A an IR RE B G BE IR A B T S I RE & . 1ZREURAE A2 I 1Y
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pHEE I
E; — - pAraedi B EHFEM BEIR 2 (KJ/GD)
Epp s — SBRSELA =B BUO 75 an I RERE (KIIGD)

E — SEIFBARLTE R B e I RERE (KJIGD)

pIHE A
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1.2.1.2 IEEHER

AP RIERE R P 2 AR = AE, HAMNC0 CHaw N2O, HosHE
JWCEP = R, IR M EBHREG  DLAAE PRI R B R HEA
A AR

Pej =X Ea(P); + P, . +KjP. (1.2)
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1.2.2 8BIR _LIFR BOB B i g5 R
1.2.2.1 GeRAE =i FEREFRE

PSS9t , AR b FE e R 48 1 4F %2 19904 rp [ 3L A4 77 K 10,8420, AR 4
AR AR EEEA R, AR IMIE R RERE (RLD .

FLIAEF=IMIBE R BEUR TS #E

Ko AL HAET BRI bRiEGEOE
jo 1.08 x 10° t 20908  2.258 x 103 1
Ji 1x 107 t 20908  2.091 x 101 0.0093
H. 7 2.996 x 101©  kWh  11.839  3.547 x 101! 0.0157
NI 5.19 x 10° t km 2423  1.257 x 10° 0.0006

oA 2SR REPRAE 2L 1R P i) R FERE PR ] B3 U5 it AT b, 15
BURRAE U E AL KRR REIR P R EE IO WIBEIR AT B (3R1.2)

®1.2 AP IMIEREREIR I /5 T 2 REDR

JEE J5i RIS SR KA

B GIR) 1.026 1.062 1.033 2.297 2.014
(M

1.2.2.2 (LA REJR ) CO2 HERA 1

A BRI I Y 53 5 1 ER R SR i A5 B B A A REVR 10 2 B il o2 ik
WEY), WRBERE T R 7r  LLCO I 3 HE I, Hotth LAAECOR (18 X HE ) <
B R TP EMCO2. Bl A REIRIALE 1 CO TR i 32 ZE I T4
L& &, BBk AR AN EL . AR SCIRYE (20064 IPCCIH 5K Uik fi
Fa ) A RETR 1 2 B == AR HE AR B S R = AR AR, R
DA 0 R 25 U 2 5 [ 715 A R A BE VR C O B HR TR (361.3)
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K13 R REI AL COH R

CO Y EHF A ¥
REVRAFR B E (KIERAD

(kg COzeq /A7)
Frp kg 29307 2.08
JiR kg 20908 1.48
Pkt kg 26344 1.87
g kg 28435 2.95
JER I kg 41816 3.23
EREMm kg 43070 3.51
sy i kg 43090 3.54
il kg 43070 3.27
S kg 42652 3.68
BB kg 41816 3.75
FARR, m? 38931 2.36
Witk ams me 50179 3.78
g md 16726 0.84
wrrs m 46055 2.80
K HA, KWh 12435 0.95

1.2.2.3 HHEER) CO2 HELA 1

FHLREME DN —IRAENR,  FEAE 7 A R AR 2 P A A BEIRIN 51 — S AL BRI
ANFE K A2 L 20K PR A A P Ei i S AN R, RT3 E 1 £ 2R
TN KT KR A Bl Ry, B L e A A COAF IR MR . A
FIE R LZACPARE, BAEEAR (K14 .
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K14 MR A REIR A LA

RALEEHE (%)

[

s HH HH % H K H
[ 81.33 1.46 451 1.92 14.55
EEN 26.03 10.58 24.1 27.76 8.01
1 ] 48.03 1.52 12.09 26.98 3.17
% ] 38.01 5.91 18.06 36.98 0.86

S5 ey o A C W TN A N bR 2 e 715 /S e AN S5 | N S R
s PEAEATRE T X IR, R A AT T X R I COHEUA 7, WK LS.

1.5 20124F Fp [H [X 45 FE I COHEUA T (kgCO2/kWh)

FHL [ 44 % Biam HEA A T
dbmti. R, Wdba . Wi . ILEREE. 3
LX) | (BRARIE, GEIT . BRAS DLRFI NS 22 B A N 52 7 0.8843
fls 31 X))
WTE. SME. BRITE. R GRIE, @i,
ZR A X 4 H A Ao T 4RI 225 ) 0.7769
HE R IX 35 FE R T, VLR, WA e EE 0.7035
O [ b T WIHEA . WIEE A . LU, PO, HEIR 0.5257
= T_\ﬁ .
B, Hilid. HiE. THHBX. HiEER
[l AR AN 3 X 0.6671
XM | JTRE. T THABX. mEE. mINE. BEA 0.5271

1.2.2.4 Ja =R N CO HEMUA 1

T ZE SR E B AR (CO) « FIkE (CHa) « ZEMY (N2O) « A
S (HFCs) « &RAILiK (PFCs) FI/NHALER (SFe) Mk, T aH
M AR, AN T BB L R AR AR IR R MR, 3R LR
T = A AR A A RIREEE 520, HOEHERIZ KT CO2 AR
s, b, BRI AR B CO, bR, AL HE A X 43k
SAFEAS R LIS AR IPCC LA AR AR 1 2 ERAR PRI B (GWP)
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NFEHE, R AR = AN GWP I8 CO, HMEAH, HiR = TR EERARNR
IEREME AR 1.6

R 1.6 ERRARNRIE GRS B I T

CO2 CHg4 CoO N2O HFCs PFCs SFs

CO2 HFH A 1
(kg CO2eq/kg)

1 25 3 298 1430 12200 22800

1.3 BMAF A T %

MR E R A, BRI, B FE R RE E A AN
RERErh A RAIELE . ANFEIA R B T EE 3R IR far 2 i 3
Ko @FMEL WA HRMEMETFR. I LiiE. BRIk
L, SN S ERESAARH, X EEM N SRR, ] LAE
AT B N B R 3 AT A U

AT B bR (AEEE BEAE B BAVEAY I N 5HEZE ) GB/T 24040, (A5
A A BTN B R 565 GBIT 24044 MM T HEBO T B3R 4L T FrifE 7
o MR LIRFRMERE, B A= Sz S Bl o 5 ) 75 i 3 5 n] ak B
CNBEIERIRTT?, RPN R R R BEURTFRITEG . B EM A=
iR, BIEFM R .

Csc= 2L MixF; (1.3)

KA Cse——aMAEF=B BeliHE (kg CO2e)

Mi—— 8 iR = E 3 M 1 TH FE =
Fi—— 25 i1 3 B M R HEUA 1 (kg CO2e/ Ay i M &)

M A PR IS T BRI R AEUS, 2 DR EARGE R R, SRR
FEAE MR, ke BEEL . M. SRR CRIBARE. BERS. 7Y
M. B, A, RIE CERBAROTERREY , @A R R R R
H @M AT\ ST SCER L, B seadt R s K A [ 75 B SR a2 b 2



ARG AT dr RO ST ST

(2015) , FFHZHE1SO 140408 R ) bR EE R a7 5 ay HHAR Y, A FHIPCCEE 1Lk
HiE (2013) ) —EALR Y= E T EA R,

FEA I BRI A 7 32 A RS AL S s, JF BRI e A2tk 15
I B SE 8 e @A A T SR B HLR 58 = WA B M i L i s, Bl A
SEBT I [E S R EGE PE (CLCD) #di . th4t, #ra Cgisir T

A2 FREL. HHERF RS SRR RO A K
Yo PR, REEL . AR AR NS BT T

® LT EHMRERHE SR 1

LS

FE SRR HE A

TOERERR K Ye (374

735 kg COelt

C30 R &t

295 kg COze/m?®

C50 7R &+

385 kg COze/ m®

ARAF (W)

1190 kg COze/t

HAK GaK. FEE)

747 kg COeft

RARAH

32.8 kg COzelt

b (£=1.6~3.0)

2.51 kg COelt

A (d=10~30mm)

2.18 kg CO2elt

A A

5.08 kg COzelt

Kt

2.69 kg COelt

TREEERE (240mmx115mmx90mm)

847 kg COze/m3

7RIS (240mmx115mmx53mm)

341 kg COze/m®

PRI ST O EE (240mmx115mmx53mm, A& N
50%)

134 kg COze/m?®

TUA SRS (240mmx115mmx53mm) 292 kg COe/m®
TUA 2O R (240mmx115mmx53mm) 204 kg COze/m?®

K208 (240mmx115mmx53mm)

250 kg COze/m?®

SRR A S2O0 G (240mmx115mmx53mm, 90%35 A\ &)

22.8 kg COze/m?®

TR A 22 00%  (240mmx115mmx53mm, 90%#5 A\ &)

16.0 kg COze/m3

Pra A2k

1700 kg COeft

WAk

2280 kg CO2elt

Bk G e (D

9530 kg COse/ t

10
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RN 1990 kg COzelt
R 3030 kg COzelt
WK (13D 2050 kg CO2e/ t
L BRAEN /N Y T AN 2310 kg COzelt
PELBRAN B AN 2365 kg COzelt

PELRINR R O % B

2340 kg COselt

AL KRR (B AN

2380 kg COselt

AL JE AR 2400 kg COzelt

AL H 20 2350 kg COze/t

FEL A T i 2310 kg COzelt

LRI 2340 kg CO2e/t

PELIRAN = 2t 2375 kg COzelt

PEL RN 2340 kg COzelt

WER Ty L I Y 2520 kg COzelt

R IR UG LS8N 2430 kg COzelt

VRE: EAENE 2530 kg COze/t

ELIRIN a2 E 3150 kg COze/t

R ELR RN O S8 N 3680 kg COze/t

RN LB G 3110 kg COzelt

TN LA BE AR G 3020 kg COzelt

TN FLAE AR G 2870 kg COzelt

MR VR & 1730 kg COzelt

R ELBRANIR S 2530 kg COze/t

RN 2410 kg COzelt

AR I 1130 kg CO2e/t

MR (AP M E 7D 20300 kg COzeft

FatR 28500 kg COe/t

Wit ee & 4 100% 5 AE 45 7R 44 254 kg COze/m?
[l SRR FAEER=T:3 194 kg COze/m?
bk B 100% 5 A= 5 2 A4 147 kg COze/m?
SRR FAEER=T:3 122.5 kg COze/m?
PRI R 129.5 kg COze/m?

BN e 121 kg COe/m?

PPR & 3.72 kg CO2e/kg

11
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PE & 3.60 kg COze/kg
PVC-U & 7.93 kg CO2e/kg
EPS # 5640 kg CO.e/t
iR 2370 kg COzelt

i 76 2R 2 B A 5220 kg COzelt
BIBE AR 8.06 kg CO2e/m?
W YR H I 37.1 kg COze/m?
] B AR 218 kg CO2e/m?
W A LI 4620 kg CO2elt

LR E R L)

1990 kg COeft

B IR 200

2620 kg COselt

IR R L) 2810 kg COzelt
RR o () 7300 kg COzelt
H KK 0.168 kg COze/t

14 @izl B S 5%

EM B BoR R M N FIZ B T I B B BB BERE

CO R B K iz i 5038 L A RETRTH A€ -

EM s — R E R Ak isk, ik

ReIs i 1 EA S — T UMy

L BRI A% ARANCLREES . A7 N ReIEE AR (R
1.18) . PRA (HEASEF%2008) e A BE . KERIZHATE
B S REFERIE, BN N ICO, HEE .. KM A s A, i
Ty 0] () ZE A0 — PR A A AT, AR SRR SR T AN 90,67, MR IR [m] ) B

AT AL I

1.8 &Kk A A ¥ (kg CO2e/tkm)

1z 5 Tk HE A -7
BRI T eist (3 20 0.334
AR TR s (3 8t) 0.115
R T ZE i (3 10t) 0.104
B T ris ey (3 FE 18t) 0.104

12
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BRI s (BE 20) 0.286
R SR D A as ke (R 8D 0.179
HASE TR IS (B E 100 0.162
HASE TR IS (S 18) 0.129
A DT i (B 300 0.078
B BT 418 Y (% R 46t) 0.057
AL RS e 0.010

WAL ZE 38 56 0.011
BRIz - i 1 0.010
Wiz (#E 2000t) 0.019
F-H0% iz fa (1 2500t) 0.015
SEALFAME ) (3&E 200TEU) 0.012

B B AR 4% T 2t
Cys: le MixDixTi (1.4

b Cys—@Misfnd Fa (kg CO2e) ;
Mi—SBidp EEEMIPHFERE (O ;
Di—— B iFh @M - FEHEE (km)
Ti— i M et r =0T, A E Eis R 2 iR R+
(kg CO2e/t-km)

H 77 E B AR Al R ARG A2 B, @b B v
o WRIESESH ARG EE, A Is M R K97 5% 0L I By 4E
M, WUE S TR B A R D S . CESRR RO AR Y s
H, FEEMPEEE S AR A SE R M I e B . MEM SLbris e
BRI, VREE RIS IR BAE N 40, B, HAR M R ERA IS F iR B E
NS00 H o Ak, [ N AH ICEEE N N R A IE S B BEFE AN COHETIGH
HEAT I B 7T,

13
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®1.9 FE@EMFEmEE (km)

bt P35 ia e B
(km)
KAV 61.17
HH /N 61.17
FAELAN 61.17
VA FLAR A 61.17
2 72.66
i 71.32
JKIEP.1.52.5 52.72
JKJEP.0.42.5 52.72
7KJeP.S.32.5 52.72
TR e 14.81
M YR A B 14.81
ARG ) I Y=gt 17| B2 14.81
W BE K A PR R A1 B 25.78
VEW/R 29.62
HoAth K PE il i 52.72
N 34.03
ek e 74.08
EPS 25.78
G 50.35
SN 1w i3 25.78
O A% 25.78
SOy KD 25.78
iR 37.02
AR 25.78
b 39.98
L¥ s 39.98
meEsHE 56.48

1.5 B LH B %

i LB BOR fe M s 2l st e, W E @ MERE. i TP B REreE
B SR UM B2 FH F, DA S/ o WA R o it I3 ) R D3 i 1 XA
AVEXHE, ATECREE T BEHL. BRSSP, ERKAEAFETIA
M. A%, ARLSRMIEI T 1T 20k & it TH B BEREE, ¢ -

Ciz= X1 Ejr,i¥EF; (1.5)

14
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AHF: Ciz B EIEN Bk HEE (kg CO2e)
Ejr. ——EHUEIEM B | Mgl S & (kwh 8L kg)

EFi—28 | FhREIR FIIRAFIA 7 (kgCO2/kwh B¢ kgCO2/kg)
# 1.10 AFEE T T ZRIREFER CO2 HEUE

B RE COHF i &
0 LEDA
(MJ/HA7) (kg CO/ HA7)
THZ. Bty m? 115.2 1.05
iR i~ HE 7 m? 7.2 0.11
EHEN Mz t 10.8 0.054
IK-Fiz i t km 37.8 0.19
I B P m? 223 0.99
Jiti 137 i B B AT AR 46.8 9.7
TR A AR m? 29.5 2.52

1.6 BHBITH BRHEAXHE -

R R br e CRIBRAEOT AR AE) |, @IS AT I B BRI
I 2 . AVEROK . HEBAE R G RE IR T AR AL BRSO S AR BT R 4t
PEBEIRAR B L SRR KR (T 5. AR HE O TR AN R ) E B
FE SRR, JFATIER, RAFBRFMNHAICE. &R
L A A g IRFERAE I s B B FURRHE A
BETER, X I HE O AR SRR P S A R, AT BUE S
J7 SRR BE L 25 R I, [ B bt PRS0 AE B SRR HE IO AN AN ST v
e A PCEERENBERCE

MR [ S (RS ITHIEN) GB 50325%f &3t e 1H8 FH A FR Kl 4
VU, Horb il 2 S BT A7 i 504F o BRIk, BRHFECH SR R F B SR B A7
AR5 WSO8 B SO A RESR BERT, 42505 5
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RIEBATH BB RGHFERRE . Bl . RS amige
U, IS RERYE A RIS A REIRBEATIC 2, ARG AN IR BE YR AR B HR TS A
THE S B8 R G RIBHRBOE . Wl 75 1 R G ReFE A IR REFE . faTC
RGO b 2 A B Ak RERE M REREA I, STC R AL K R GE. W ADK
ARGt PORRGNNARGE. @A HROKERERE 1T FARYE &5 1 52 bR
BATHOUEAT I, fREREAANZREE. EHIBAEZESERAT R, &
SFUBRHE T SRR FH 0 T ] Th 3 FE AR (R BE v SCfF— 80 IR BARROL. i
JrAAE R S BEE R BN . iR RS REAE S AR . BUC R EE . $F
EREETHAESE S HOA K. WTHARIE RGN AR KIHRAEEHK RS, HIRAR
gt HWIRINE RGN IR R G HIRAGE R R REETHAEN. T EZ AT R
GUINRCR L, DGR AT A BRIV R G RE BV AR T AN FE SR E B, i AR PR
TP RGP E AT TR RO B MR AR RS RE
NIRRT RGERA. RGN RGBT EAFR RS GEEH
o

RIS ATHr B AL S AR B BRI (Cy) BHZ ATt 5

Cv=(Zk, (EXEF; ) -C,)xy (1.6)
E=XL (E;-ERp (1.7
Arh: Cy———FISATH Bl (kgCO2)
E—— 2 HUHIEREIE AR R (/)
EF—— 208 REVR A BRHETR 7, A% AHRAE BT S AR
Eij—— iR RS MERIRRERE AR R (/)
ER;j—— iR RS ALt T AR REUR R SR AL SR IR RN (/)
i——HEHUH IR IR R, W), VR Al TG TIAE
SRR R, BREMEESA. B, PR RS,

Co— —EILFHBI R G FhbE (kg CO2/a) ;
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y— — BRI (2
1.7 BBIRRY B B ik

RGN BOS RIS @ ST SO Tt T vt sl T 7 %8, 1% AHK R
HEE — RANE B BN BT H i LA SR eI CRAENTT. MR L
REVRANSA) fERS[a]Anas 8] B & AN, @RS, @&k Bmme
FEREAERIE T B A TAL. WA A e S R RERE, £ 2 il 2R
R M R TRESCAR A 0 B I LA G REAE, RN TR T, KAET
2 LRSI LR AN Lo R R . ARTE 22 4% 77 THI 4F AR SR IR 48 I It 1)
REAE. AU, GEHUEGEH BURHE D APER Iy — o2 0 B0 I ARt il e
THARRIRL, S A BB HEG. R fE T H SE R A AERARE . 3l
RIBRHEL -

IRERBIT BB HE I T ZEAE 3t N 3 B R 6 e 3 o 45 4 S SRV IR I A 1)
ARIRERE. IRESFIRERTT SRR N TIRER . HUBIRER . AR BRAN S i e bk

Fo REZETRRMK RN TIRERAPUMIRER . BeiRbr2 fa A I KE 20 FE AR A E
1 1R 7 2 e i vt R AR ATy SRABEAA BB R S SR 5 95 o

S SRR B S A 2 ST AR R B HE TSR 2% T 25

n
Coc= ) Ecei¥EF; (18)
i=1
At Coo— MUY BT AIBHEICR (kgCOp) +
Eco— L STHRIELSS | AT (W k)

EFi——25 i FhAEVRBHERUA T (kgCO2/kWh) , T ASHRYEE I % A
%.

A—EHA (m?) .
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= WL T BT &%y B HEEOT R
21 BEHEXRFE

WH AT v e SO R X R, R AT R
KE TR RSP L. B9l BARXOC K, A&l L2 BE, #
HARG LK #E S A P B Sk U E G2, e, R Fia
BE, RACSHEREEBUREAAULE R A, T8 M — R AR R IR A A
DX BEARAT R ABEvE 2 0] v Bkl MR SiBeik NS, EHTRAES, Bl
TR R e v 2 () B 5 o AR S22 IRV R SR D, RO U L L 2 5 el R [ 4%
48, SRS T, DL SRR P A RO e A RS TS, T
JJZ S 3 3 1) 2 ]
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i ¥, ‘\:\‘*‘ " "
‘ j.g’é“

WL R B BE TN KRN =R 5 IR 2 B AR GRS, W
T ERE504E . M A F1895.34m2 (ANEHET) , @A I Hh
327.08m?. FEHZHCNMH 32, EHEE N9.85K. SERAUNE AL .

R JE U XONFERBIX, EHTRERTHINT :

1.
2.
3.

BT R GRMERE: S=0.47

J& [ PR JZ v240mm JZ B FE A, K=0.23W/(m.K)

HREERE A AMEEAMER140mm B AR IE RS, K=0.27W/(m.K)

= J24MEK=0.37W/(m.K)

55l 5 1) AH AT R P9 18 F I 2= 29 140 J5 S5 B A
SR b 18] 2 ) PR, P9 AH 240 )2 B3

FERIBHETT; RZBH A ARHIZMT, K=1.61W/(M2.K)<2.0W/(m2.K)
SRS R EA R E RS AR EL AN R . G ARG [F)0.42dk ). 0.087R[H]: 0.21
PhIA: 0.20; B IAMT & R A WG S E0.800 ¥ BB SR UK T
fEZELow-E (5+1265+5) 5 fEHAKK=1.8W/(m2.K) FHfhsh]E R
PP AAE, (5+1275+5) K=2.5W/(M2.K) HIo] ] & #
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AEK=AW/(m2.K) J& 1Z1 30 #4 FHR=0.89(m. K)/WHR H [E K brife (a4
AMTE AR KE S PUREMERE 7> % KAl J7i%)  (GB/T7106-2008)
SR BB T TR R B RS RARAR T45 . 2 B I i sl 5 -40
FE o AM) B HE DY JE SE 55 S BN R FH v R O il A R S 5 FH A 3 25 3

e

2.2 BHMEBRHAER

MRAEITH J5 S AR08, Sl R B 73 H EATE 0N R R

2.1 WH P AR R

F# (mm) MTTH
N B KB BE ME \ \
R RE KE A &
38 140 4880 R 44 5% 46 1.19
38 89 4880 R 108 5% 113 1.86 >-14
38 184 4880 i 58 5% 61 2.08

38 140 4880 i 444 5% 466 12.10

38 89 4880 R 490 5% 515 8.50
38 140 3050 R 1870 5% 1964 31.87 65.96
38 89 3050 R 900 5% 945 9.75
38 235 4880 R 82 5% 86 3.75

12 1220 2440 Fr 818 8% 883 31.54 43.20
15 1220 2440 Fr 242 8% 261 11.65

89 230 6000 ¥ 4 5% 4 0.49
140 152 2252 R 2 5% 2 0.10
89 302 5200 R 4 5% 4 0.56 1.98
89 241 3250 ¥ 6 5% 6 0.42

140 230 3200 R 4 5% 4 0.41
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Athenarn] Fr 2281 BIF 22 i (Athena Sustainable Materials Institute) 7E45 <l
ZREFMRRAEBOT A 7 KRB, AT A I E R AR AR
5 AR T A A T A AL RS

2.2 INFERAM BRI 5.

PRI FR B AR SPF? OSBAR3 FS A A i B

BRHEE
(kg CO2e/m3)

184.09 74.02 226.91 79.99

e 1 BdE kYR N“A Cradle-to-Gate LCA of Canadian Glulam™®”

2. 85K N “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumbert*t”

3. BlEkIE N “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

4. BAERIEN “A Cradle-to-Gate LCA of Canadian Cross Laminated Timber
(CLT)31

It EFRR O AR
2.3 MNERAM A5 45 R

M RLZ R B AR SPF OSB & REARTZ
MREE (m®) 5.14 65.96 43.20 1.98
Tk HE TG
kg COze/m? 184.09 74.02 226.91 79.99
. Tk HETL
BHREE o 946 4882 9802 158
-
it 15789

kg CO2e
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ARGHREF =T

G ST TR

BRI

C30 Wikt +
LRI /N T TR AN
RELTRAN =y 26

EAREAE: HAHS:

HAER=T3

PPR %
PE &
PVC-U &
EPS #t
M SRR 0

= i A
= SPF
= 0SB

e e Al %
= C309LHE 1
= A TR A

R2.4 FEHARHRHIOHE AR Rl @A)

B RIREERE T
A1 B
295 kg CO2e/m3
2310 kg CO2elt
2375 kg CO2elt
122.5 kg CO2e/m2
3.72 kg CO2e/kg
3.6 kg CO2e/kg
7.93 kg CO2e/kg
5640 kg CO2e/t
4620 kg CO2elt

&it kg CO2

AL BRI e 22 B

AR EGE

= PPREY

™ pE,‘laz’,::

= PVC-1 I'
= EPSHR

» HIE AR LN

PPRE  PEE pvc-ul %
2\
0.75% ___ O 36%._ 1.20%] -3.38%

sk EM AR
kg CO2
e B
105 m3 30975
5 t 11550
6.5 t 15438
160 i 19600
200 kg 744
100 kg 360
150 kg 1190
0.67 t 3363
0.1 t 462
83681
EPSHR TR BhiE A
gro. 0.95%
e
— 491%
RAENTR
0.16%

L /N ELEIRR

F2.1 S SURRLBRHE O Bk

C30;RAL
31.14%
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2.3 BRI HK
WHAL T BRI A P2, AMMNL) s D siEe (b E AL R

FEFUTN A H ) MEAF Y, HoAhE o @b 1 ia b i 2 2 Bt el 45
Cl, TRk, Z%mHE v 4 RN
2.5 iSO A
st ZHEER T EHIEE R WHERE T WRHER

(t) (km) kg CO2e/tOkm kg CO2e
Fiiz: BRILEMTT

bt 53.99 ity 50 0.162 437
FFIJ LEE ﬁc VT
C30 R+ 252.00 Ei{%{;’ﬁt)@ﬁ 40 0.057 575
PELBREN R R E S IR 1Bt
e 5.00 T 61 0.179 55
BE RN rh AL S T 2 iE
i 6.50 0 61 0.179 71
2L S 2 3
PPR & 0.20 ’ igj’% f)ﬁﬁ 500 0.286 29
é;;uu:b: 157 A i
PE & 0.10 ; ifﬁ’ﬁijzﬁzﬁ 500 0.286 14
2R L S 1 7 3
PVC-U %& 0.15 ’ iz’%’fﬂijiﬁﬁ 500 0.286 7.
2 AL 2
EPS 1% 0.67 d ifﬁ’ﬁijjgﬁ 500 0.286 96
LREBEZ i %f&%‘ﬁ&l‘rﬁiiﬁﬁﬁ - P v
o (FE 2t)
43t kg CO2e 1312

2.4 BHIBITHAK

MRAE (BRvis R RS AR T FrilE) (DBJ61-65-2011). (RAIEMIMAT
WITHIE) (GB50176-93).  (EEINAMTEHH, K&, HRELERES A
Jiik)  (GBIT 7106-2008) LA (™ T8 A TE V41 X & (T G 50015 Be i tHhm i)
(JGJ 26-2010) , RiZIUH BEAT@EHU R it it5. @HE R T IERE T
*®:
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2.6 EHSMARTIERE

B[] A eI FHL JEFH R %0 i 5 L
P[] 97.46 1.80 0.37 0.42
i 14.40 2.70 0.60 0.08
ZRIA) 46.12 2.39 0.59 0.21
7 [i1) 43.87 2.38 0.59 0.20
ZRET 201.85 2.12 0.49 0.24

AR SR, @PURIEREAE /5.21kgee/m?. FRAE (i E BT ALK
JERT SR 52017 Bodf o, 20155F AR AT B A AR 500 I RERET-EI{E
9.1 kgee/m?®. PRIETT DAFESE . ATUH K SIS 1T REFELI N14.3 kgee/m?. (i
R S REAE LA R T FU 4R 152018) gt , EIRISATH BUH MM REIR AR X
ZEULHL, . RIRANTE. Horb, AR JE SR P SR 5 A 7000 AE R
e, A6T5 (R 73 U RTRE R EE 11 240 980%, AT H i FUEATHr BIASRER SR

REVEVH FE U R R s
2.7 FHUBATRRHAPBOH A
B fEH \ \ \
PN FELRBRHEIY  FERERHE  FEERHE
TZD\ E&fn\ BIIETTRERIBAE kgCO2eq  kgCO2eq kg CO2eq

FERE FEHE FERE

kgce/m?a kwh/m?a m¥% m?a

2.86 27.81 1.08
895 50  fREERHERL  PRdbEMER  RARIK 266310 833997 113594

SR HHEF  HRET
kgCO2/kg  kgCO2/kWh kgCOz/m?
2.08 0.67 2.36
&1t kg CO2 eq 1213900

2.5 BHEIE RYRERBRHEE

SR e FRBRBR A G AT dm A LD, FLA A R E REYRH
Moo AR EEOR AN TAE. MR TR S RAPRIN L, &t TRk
PURPRIE AR AR, 2% TR B M, DR ARt L i 3 i) B 1 i
ST ROk B it IR G L R R . TR geiRbke L 5
T, WA IR SIS BN LT 2 168kWh/m2ANEE ML, T | [R] 22 SRR 24
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1o, B B T AR S B B S ARBRBRHFBCE A K X ARG HM =, N
EROCAFITRY], A EIE AL 910 kg CO2/ m?. |1 T-1Z51 H s/
I IR S IR ER BETR AT B, AR B A I R KT, B s B T AR
FEA A I AR BRBRHE N30 kg CO2/ m?. [RIth, @3 S 3R BR i HE G A
20860 kg CO2¢e.

2.6 BRABGTHHESR

MRAE A B =T BT ROVEAMEE R, ARE tHIPCCHE 1) A BRAZ IR 7 7E R AL
(GWP) 1k #:CO2 5 HE A 1108 — AR AR bx,  THEATI H 475 i fi
A F B B, THREES R TR @ e AR, T SRS T
TR 51 ) — SR HE RO 2 7 am IR SO AT BRI . 2 FTISAT T HE AL
W R B AR IROK, RS 2R ST RE IR e AL O BRHR O b ] AR BE IR
ARGUTREMIEER . tAh, EISATHA S @R 18 RS iR
RS RS A OIS, B S ME AT 8 I, i e 4=
IFIR] . JF B I R) 5%, AR . AT H 4 AL S AR FFB930.6kg CO2 €

Im?a.
2.8 @H AT oy AR AIO T E AR
AN Btk AR -l 50 FAd FH B LA
ol
fELE3tN v e i EIIBAT b kg COze HUHA
kgCO¢ kgCOze kg CO2e kg CO2¢ kg COze kg CO2e /m?a

99470 1312 26860 1213900 26860 1368403 30.6
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m BRI HE R BRTHEI
piE S 2.0% MR BRERT
n B HHEERHIL m?a% BRI
= BRI AN 2.0%
HPUE TTRHE B EhE T
n R BRI 0.1%

BAZITRHF
88.7%

2.2 i3 A3 i 39125 B Bt HRB0 S B

AT H B BB B AN i I 7.3%. WTHE AR ATAE Y, Tk
AR AR A G d s, B KU PR SFE LBV, Y 4 A R
HEKI15.9%. TREEL . AR AR AR R A B 08 T S B RO BB

1T A A Rz f B B AR AL T30 H A 325008 LAY, AL, el isk
SEMIBHBCRAR /N, A 25 dr a8 iR HEN0.1%. BT AR 185 S SR iR HE
JBC I SRR HE L) 33%. 3t A ket - s S B HE IR e, A A RS
44%.
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=, FENEMSOREEEFw AR
31 MEEARFR

FIENER SRR R X BUR SR T, RN EE RS
BREWUMEAERIREINH ,  H br e At £ BREEAMARIE I F REFE S VL 5K 50
IR EHUALT P E U R SN AR B2 XA SO G I A P R AT, S XK
ABM I OC S e T A A SO SE AR A 4% . IR AR 701, M B R . IR
JEBRAN 2 s b — 1, MORE L N =KAo KB AERRIX, XA Efs
WX, BRI A X

PRI H A2 r [ PG R R A DX T SRS ST 5 o BRI FR S5 R
gi. BWNAEERG. ARG INRERGIXIER ) AT @G . AL R
gi EE I e R R ORISR RN R R G I ZhRE R B3 s I &
GRS B T IR R B2 T, R E N R E AR, RS R
gt . . RO TR BELIXUR R RGNS T bk
G 205 MV T S AR M SERLEREE R T, AN S0 ey BE AR BB M 4 L X
TR, AR ERRE ERIBORH S T B g T AR TR R
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3.2 BHMRRHK

Athenan] EF4EA KL 78 fF (Athena Sustainable Materials Institute) 7E45 &N
EREFM BRSO T 7 RERBT T, AT T KRN S KRR
T SRR T S AT RO Fe A s o ARYE I H D5 SR AR B, B NEREOR
AR I H A FH i B R 0 3= KRB B HE T S8 SR R 3R s

K31 INFERARMBRHRT 545

K (4F

LR BIEA SPF? OSB & ° i)

LEFAEAR
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TREE (m3) 33.30 9.56 4.60 15.38 20.36
MEIZEE (Ym3) 0.40 0.38 0.60 0.34 0.34
o s
BAUS S 184.09 74.02 226.91 67 67
kg CO2e/m?
EARHE X
A 6130 708 1043 1031 1364
i kg CO2e
s
At 10276
kg CO2e

¥ 1. BdESRIE N“A Cradle-to-Gate LCA of Canadian Glulam(*?l”

255k A “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumber*4”

3. $ i kIEA “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

®3.2 EHFAM RO AR Gl

B NBHRET BHERE RATRHIR
B EIER kg CO2
Hes A 7 BAr HE B
C30 JR#&E+ 295 kg CO2e/m3 45.557 m? 13439
PELTR N H B Y AN 2365 kg CO2e/t 1.347 t 3186
RELN AR 2400 kg CO2elt 8.748 t 20995
R ELIRANIR & 2530 kg CO2e/t 10.018 t 25346
PR I 1130 kg CO2e/t 3.7225 t 4206
WitFia A &w: JHAE )
5. E/EAR=73 194 kg CO2e/m2 31.6 m 6130
BARGHE: JHAR: X
/L AR=7:3 122.5 kg CO2e/m2 50.7 m 6211
PPR & 3.72 kg CO2e/kg 162 kg 603
AR 1980 kg CO2elt 6.898 t 13658

&1t kg CcO2 93774
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= By JE AR
SPF

= SPF 0.7% OSBIR
= OSB#R PPRE ‘ 1.0% AEMAER

LERALL 06% /o
= LT E PR EAEEH A T ERER
= C30REE +- 6.0% \ 1.3%

w AR Fig A A R
m j E H

AL REE HH B AR d AR A e
w A FLBRAIAR 5 5.9%

" 1R Tigum |
AR B 4 B 2.0%
RS G

= PPRE RELBRN RS
= LI e

FALERIN
FURIEN
3.1%

K3.1 s R AR B
3.3 BHERRHK

T H AL T S BT 2RI, AT P T pg s e iE . (o A4S
PR FUT LAY F %) IUSAR Y, HAt 38 E b iz fm i 2 2 IRt Fe 8ol 2a
Bl Rk, @i 54 1A

3.3 BB R

LR R BRHEE T BRHERL

Iz EE
= pras il
27 (km) kg CO2e/tiikm | kg CO2e

Ffiiz . =AY L8 T8
B (% E 10t)
. 3 Gl 1R A
C30 R &K+ 109.34 (L 46)
AFLIREN B M BE 1R 4 s Y
rh 7R TR ' (#HE 2t)

fnst 31.83 50 0.162 258
53 0.057 330
62 0.286 24
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Sk A i RO S Tk

x
PEL AN
AR 8.75
7 EL AN
Wik 10.02
P hR B 3 3.72
AR 6.90
3.4 EHIBITHAR

AR LFERBR AL A /K B AR K P 348,
B tnf T %%
T RATRAR A 46W/m?,

e T SR Tt 7B

(R 20) 62
R R 28 1R 4R s 62
(K 8t)
B2 LR 1R 4R 0E 24
(#EH 2t)
B2 SR 1R 4R 0E 500
(FEH 2t
#it

0.286

0.179

0.286

0.286

KRR [E K IR 55/45°C, SRBEHR

BRI, RARESIHE ST 27926KW,  HER IR XIS

02 fi A, SRR SR i B R T R 2R T I

HZ

2 Y I TE XE A FRR R
WEITBIENZEN, HEXOV=EN M BRI shHE R
RPN &, g RE

BEANEN

BN NSRS RIR R G, I ERK SR EAART M

R ARG, REEATEENE, hik
PES

=3 3E ML

HEINAN X BRE 26°C 11T X THIEEE 28°C, MHXTIEEE<60%, 42
TP X BETHEE 18°C. 11T X ¥t E 16°C, #H K& 30m3/p.h. AZFEW EiRE
20°C. JFJa i a)4&EK 8:00-18:00.

155

111

79

986
1943

WY HE SR, @ FEREFE N129kwh,/m?, B138.7kWhy/m?. H T SCHT
ik, R IX 35 FL A B KW HE s R T 490.53kg CO2 eq /kWh,  FRIE T LASK 75
BUSATBHERL:
R34 EFEITIRHEBOT 5

FFIBITRERE AR | SR | SRR PrfiE COz M HEA T
(kWh Hi, m?a) (m?) (55) (KWh H,) (kg CO2 e /kwWh)

38.7 701 50 1356435 0.53

HEFISATIRHEL
kg COs eq 714977
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3.5 BHEIE KIFERIRHAK

SRR A AR BR BRI o S B 4 A i T O, LR il T R B B
FEo FME TR ZOR B LR, B CRET SR T, R TRk
DURMRES AR L], sfm TR I m e i), DS AR IR e T rb r 3 ) (8 F 4
FHEEIT . AR ZOR B it TR LR AR o 6 TR Guii e L g im
o PR THI R A A I R HE BN 17 22 168KWh/m2 AN, T B ] 22 S AR R 14
W1, A T AR A B HE TS S IR BRI AN K T RS @ESf S,
EROAMFREY], A HAREERAZ 10 kg CO2/ m?. 1 T-iZ5 H §isb>
A AR S A PR BEVR T AR B, AR IR E B b R e K, RS R T AR
I M AR BRIHERCN30 kg CO2/ m?. [Rl, AR AR s K R PR AHE S
21030 kg CO2 €.

3.6 BRHAFBTHESER

MR A E T o T SROE SR, MR HIPCCHR ) A BRAR R T E AR 4L
(GWP) 1k #:CO2 5 HE A 1108 — AR AR bR, THEATI H 475 i fi
AR B AR, tH AR TR Gl BT AR, T SRS AT iRk
JBCIT 51 ) — S A HE RO 2 7 am IR SO AT BRI . e SIS AT T HE AL
W R B AR IROK, RS AR G RE IR e AL O BRHR O b ] AR BE IR
ARGUTREMIEER . tAh, EISATHRA S R 1R RS MR
RS A RS A OIS, B S ME AT 8 2, i e 4=
IFIR] . T B i E) 5, A AR . AT H A 7 g S AR Ry 24.6kg CO2 eq

/m?a.
#35 YIS GG L
I B e i SOEMEAMAL
o ,«r,:‘. /El
EAME B i EHEIT Fkk kg COz kg?gﬁje/mza

kg CO¢ kg COze kg CO2e kg CO2e kg COze

104050 1943 21030 714977 21030 863030 24.6
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KRGS AT A SRR HE O SR el &

= SR BERRRAN  RAEERR

= EAREHHH ) 03

o BB R
o BB BN %ﬁgﬁ i
m A IRERERHET 12.1%

3.2 IR A7 o 915 B B HEL S B

AT H A TR B A TR A I 12.1% . THEEES RATAE . BT
A S RS IBHEBOS A Ge it , JREEL . KUE. ML E RN, A A A
BHEIR9.9% . KV TR FIARAA A FH TS BRI BR HEI S EEBUK

HI AT A s B B R AL T 30 H 5002 R UAPY, (A, isk
SEMIBHBCRAR /N, A 27 dr a8 iR HEIN0.2%. BT ARK 185 S SR ik
B B F R HE I 13%
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KRGS AT A SRR HE O SR el &

9. 4b)iZEHR B 16 B AOREE Bt & & ar kO &
4.1 EERER

512 PKHE R AL S, INEE KA FIEEHME Lo 048 BUR 5 5 KEBURN T
200846 H WA E AT T 415800 /5 INye ity 5 5 BT H , A6 )1 FE MR AL UAL: B 2
T HZ —. JENEAEA200880)1| Kb FE 52 95 5 A ™ E X, 241445200
LI T AR BN S it 2z EAERRL, BB ZAE B H S T 7 s E. &
R ACE B R T NS K s St R IARA G5 M R SRR, DAk B e 4t A
TR

L B AL T Y )1 A SR BE AT AL R R AR B AR s, B SR
5611.77m2, ARZEHIE H A N4297.14 m2. Wi H AR 7924 A, 1648 A
0); 1208) A TAEdr; 20 A TER: AIMCHEITIRS X RINGIRX . &5,
B IPAX. TR SAMEG M, =/MEGAA . . SR, 2
. TH T201291 3R T,

4.1 b LD B 5

AENFERRAMEE BE R T INE R IR LM SRR, HF1X &L v et
R I 52 45 B ) 4 TR BOPTBETHIY) . S HIBUR ZOR L i BT e R AL 4t
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REERFE O S IACK G MR A HLEE & o BRI STANIR A T A A 5T, i BLIG
TR S VU AT 5 R IEMATHI A . [FIIN, K& RARM S DUk H AR A4,
RS VAT H I s (K1 LS 500 o (RIS 25 S 5 [ K i P 2 1 o 2 R 56
RN BIbR SRR 5, £E TR e B IR IR I 75 FE ) 1 A i, 78 20l 1 B Re €
TR, T E RIS

i BE e X LEN HT 3 ML X SO %07, DU BT ZR P 4L AX
e AN A R R AR S s AT R 2R . 2GR SRR, PR AR
NI NAETE M, AR ACEE VIR T 15 ARk, it 41600m A 56 K 4R L,
SUIBVREHES S ke 2 Ve S/ S DN RO C S A B e : v S SR = o) [ v 1 B
S X ARV R E LG, TR T SRIE . IR R R AR K
R IPAE S S Sy (AbE oy v N S I e B U W NG SR W B i K
B IE SRR BRI B 5% AR

R B AR RN AT BE AR A A N EE 0 Y. REME ST AT B4R N
AVE TR ERZEN, BAPURKIEIRRESRZ FRRENZEN; TS
PHEEZFEN B —ROEFEN 7 B E O E Ry, LA TARA]
ARG AL NN B S S 22 18 o 11 B i — 38 5 2 58 AP B A R NI B RV E
THIN FE 025 18 T AP B AT B 7 (50, BEE DAL E (BRI NG &Rk,

e ek M BT, B BRI AESIEL, W AEmAEL P b RiEE
PRia R O RIER, En LTI T B B ikt EER 725 ol
LEsh A, YIRE AW 2rAe, BESSAHCE Be N i Ee, SCRERaM iR . #
AREEIRIER, R6. HIR. @XFMUR, &HitiN0.2, #EIHEKT10m.
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Kl 4.2 b

5

IEAR LK EATR S

LNACE bR T IR R AR & o i T Ab Tt ik X, PRI T
FEFIPURER AR &, PURFIEBBTNSE, IR — KR Lt
e AR PR TERE -

4.2 BHMBBRHTK

Athenan] EF 41 KL 78 fF - (Athena Sustainable Materials Institute) 7E45 &N
RS RRARTBOT A 7 RE AT, AT T SIS RO AR
T BRI T ST RO Fe A e o ARYE I H 5 SR AR B, BN 2D B
T3 H A S BB In 3= KA B HE I S 45 R U R o -

KA1 EFMRIBRHEIOT 545 R A

R FR PhEA L SPF2 OSB #R ® LVL4
MEEE (m3) 08.16 372.13 171.99 4.52
PR (1/m3) 0.40 0.38 0.60 0.48

BRHE
i 184.09 74.02 226.91 356.87
MR HE L ]
LA kg COe/m® kg COe/m® kg COe/m® kg COe/m®
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BT
kg CO2e
it
kg CO2e

18071 27545 39025 1612

86253

e 1. EdESkUE N“A Cradle-to-Gate LCA of Canadian Glulam!!”

2. B KJE Ny “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumbert*t”

3. HHlERIEY “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

4. BHEHKIEH “A Cradle-to-Gate LCA of Canadian Laminated Veneer Lumber
Manufacture (LVL)!!”

RA2 EFABRHIOH AR QRE A

BB E T B ERE RATRHIR
B EIER kg CO2
He A ¥ BAr HE BAr

C30 V&t + 295 kg CO2e/m3 708 m? 208847
RAAE 32.8 kg CO2e/t 255 t 8378

TUA 7S Ok 204 kg CO2e/m3 226 m?3 46143

ARELE /N1 TR A 2310 kg CO2elt 82 t 189457
PR I 1130 kg CO2e/t 1 t 1582

WitFia A &w: JHAE )

£, 73 194 kg CO2e/m2 568 m 110273
PE & 3.6 kg CO2e/kg 616 kg 2219
PVC-U & 7.93 kg CO2e/kg 916 kg 7267

41t kg CO2 574166

37



ARG AT dr RO ST ST

m AR PVC-UE <P
1.10% 4.17%

= SPF PERS | A 0SBl

0.34%_ | 2.74% :

= OSBHL . 5.91L\f,L

"LVL 0.24%

SRR iR S

« RREE AR B 16.70%

0.24%
L A O
C307R &t 1+
L i@ELEE%’J\ﬂﬂ% 31.62%
w PR 3
"R AL
= PES 28.69%
= PVC-UE
FUAET L o KBRAE
6.99% 1.27%
Kl4.3 MR HE O R
4.3 BERRHEL

WEH AL T DY) g AR ) Sk B e B RS, ARM MWL) S s i
PR (R E ARG ST AN H ) ISR H,  FAd I b s e
Bz AR s WP Bk, @bt v S A R

RA3 iSO RS

24 jLﬂ?t;ii BRI ng(ifrﬂnﬁ)E k;ﬁcﬁﬁz l]%km kﬁgﬁggge
hkt 286.03 %;iz_s §§§§ﬁ§i 35 0.057 571
C30 iR+ 6684.00 Eﬂ@gﬁiﬁﬁ 15 0.057 5715
RRFE 255.43 Eﬂéﬁ%ﬁ?o@ﬁ 500 0.057 7280
TUR B LR 226.19 Eﬂi;%% 60‘@@ 26 0.057 335
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HELBRA ERitE Sl B e i

e 171.09 o8 460 61 0.057 595
2 T B 1 7 3 e
AR BT 1.40 Eli%ﬁij‘w@ﬁ” 74 0.286 30
2 F B rh 1 7 3
PE & 0.62 Eligﬁifm@“” 500 0.286 88
| B et e 7 7 e
PVC-U & 0.92 %ijﬁ%{%\zi@“ 500 0.286 131
At kg COze 14744

4.4 BFBITHHTK

RIEER CEFAEXRIPRE) GB50178-93, 4RBH T @ B AL B S %X,
247 T J 7 BT U i A, R R i P RAIR B8 26.2°C, 1 i ¢ o i
37°C, “FIIAHRHEREEB0%, AR H IR EES5.2°C, M i i 2 -7.3°C,F
BIFHGHEE83%, AZEHIEE19%, HEEFHAMARILK, KAi61%.

B (RS T IITHIE)Y GB50176-93. (& A A Hh X o : @4y
REW T FRiE) JGJ134-2001. (VU )IAE JEAE ST RE e 1T FnE) DB51/T5027-
2008, XHiZIUH FHAT @M RE T, @SRRI T BRI N &

Fa.4 FEHSAAATIERE

o _ X R R

HAL PAEMESEAR D | S HABH(M2K/W) VAN
B 3 VR e 3 R T 3.542 1.572 0.58
BN TR o = T 2.71 1.3 0.69
K EE R 2 T 3.276 2.336 0.4
HhE 34k 3.408 2.315 0.41

YR ELE B, A EREFE J950.75kwhy/m?. HIRTSCATR, Herp X i
] 247 KW TSR T~ 90.53kg CO2 e [kWh, PR AT DASK 75 2 5E A7 Bk :

F45 FEHIBATHHBOT

FEIZATHE EHmEA | EHED MAEHEE PR COp K HER A T
(kWh Hi/m?a) (m?) €y (kwh ) (kg CO2 e /kwWh)
50.75 4297.14 50 15577133 0.53
HRIB AT IRARL 5747495
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kg COz e |

4.5 BFEE RIFERIRHK

R AR BRI o5 iR A A 7 e WL e b, A R R R H RETRTH
Feo MFEEESREMNA TR, Bk TSR T, REtt TEP T &
FUMRESER A, a5 TR IE R, BARAMR IR T B2l i S A
MM . AR E R B it TR & LR AR . T Skt L 2@ 5m
=, PRI AR R G B HE 17 2 168kWh/m2ANZERA, T H (] 22 SR KT 4
WL, B A7 T AR R W S PR BRI HEBCE A K . X ARG EF S, N
EROAEPRRH, AR S RARZ 10 kg CO2/ m?. T 1% H /b
IS R AR PR BRIV AETE B, JFARAE IR E & R K, R A TR AR
AR G KRR RHECN30 kg COof m?. [, EESEE IR BRFEBES A
128914 kg CO2e.

4.6 BRHBUHE SR

MR A E T T SROE SR, MRS HIPCCHR ) A BRAR R T E S 4L
(GWP) EFFCO2 = EHEUA T8 — AR br,  THHEATH 475 4
AR B HES, tH AR TR Gl BT AR, TR SRS AT iRk
BT 51 ) — S HETRCLE 2 7 i SRR TS o5 A ORI S SIS AT B I
W R B AR IOK ., RS R ST RE IR e AL O BRHR O b ] A BE IR
ARG REMEE . LAl @FSATHA S EH IR T8RS, MemsER
TR R IE S IS, S MM AT 30, i e 1%
IFIR] . T G I E) 5, KA AR . AT H A 0y g S AR R v 46.4kg CO2 eq

/m?a.
4.6 FRA Ao IR AEGT A A R
AR B ARl it 50 SEA FH A BT g
o /r/:r /El
asbe s @k wsistr W% kgcoe | JORE

kg CO¢ kg COze kg CO2e kg CO2e kg COze
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KRGS AT A SRR HE O SR el &

660419 14434 128914 5747495 128914 6680177 311
m AR HE R el G R
R Hek PR s
m 2 PSR 1 9% HEjil i
m BRI N % 1.9%
m LS AT okt
m ERIRR K HER
0.2%
U T
HEjil
86.0%

K44 IR 75 a1 B BUmHEL S B

AT H @ BB B AN 5 A I09.9% . A THEL A IR AT AE H, TR
AR AR A G d s, B KU PR AF LBV, Y 4 A R
HEU5.83%. TREEL . AR AR AR R G BT A A M0 3 BRI BRHEI & BB

I T A s B AR AL T 00 H A IA500 2 BUAPY, BRI, i iska
PEIBRHFBCERAR AN, 5 2275 dr WS B HEBU0.2% . AR s e 3 Bt
JBS 3B S HE U 3.9% I8 A IR Bt RS E R HE ORI R RO
38.8%.
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T ISR TE XA E 455 B HEROT
51 B HEXRFE

AT H e AT AN EE K B AR BRI A VR s Ve R B — RS MR A
B, ERKA TIEREEARM . B EM= ARSI T inER
SUperE RGFHIAR, BERMLHRIAR . 201849 H AT H 315 H R et (il 30 — B Az
W, REW AR RS OEGIRR, I HIASINERBUE I superEfi FEfE:
BINEIESS o I RAN AR A IR R X M@ BT R TR, Fokexts
OR, WREIRFHEAVEL R, Dy HERE AR S R S e A SR 3 10 5 Fe A e AT 1 o

a -l ; o : b s .
m = U

[

RN

e | WY
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KRGS AT A SRR HE O SR el &

KI5.1 TiH LK

T3 H ARVE TR EETT TR R AR A IR D X AR, AR S M2 AR AR T
B3, Hddh F175m, #R13m, SE248k. B4R IR o504
AR TR N RIS H00 2 B A (R @SR X 5 2 S B
u) GB50736HEK, FEN A BN VR BRI A X ek, 1) 828 B 4 T4
[N WCHT AL, A BRI AN /N T-55%, e & m RO R, AT L
TEBRPM2.51 L E N E e A REF T REVIHB LN T 3

®5.1 @R REBVLITE DL

v R P+ FLAA K 2+SBS MUtk B K B A4
+12mmOSB H+A 2% 235mm A& iIE 235mm H AR

FE AR P +24mm £ B

SERIM I v hME: TREIAT 4EAR +4M 22 WX K Ik +10 J& FC #+19*38 A b

+ /KBS 46+15 J5 OSB B +140 JE Ao B (Wt R24 B FE4T

i) +15 JE i KA F R
REH R G v TR
i v OKFHREHIA RS

EREIN: vooEREE. B, DAERBERIHER Y 1001k, ENE 751X,
BT T FE % Ra 474 80;
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v oEEE. BENERHEE 20°C, FEEIFEE 16°C, AR
WAHEEE 25°C; BJRS%ME ACH /MT 1.5, & nlaHE RN E
N 18mé/it .

5.2 BFEIHERR

AR H A EdE, A SREX —HRATE fbE#HTE808-02-70
M) WFHE AR IR GE R, BRI KM 75 F R A SPFF 4 LLOSBHR . HiH,
KN KSPFZ13000 m®, OSBHZ16.55m° (Z1457805J5K)

Athenarn] Fr 2281 BLF 22 i (Athena Sustainable Materials Institute) 7E 45 <l
FREFMRRHEBCOT A T RERITETS, AT NP SR AR HE BUE
B ARIR T 7T A AL RS

R5.2 HFM R HE G

FRIZ R SPF1 OSB#x2

BRHER
(kg CO2e/m3)

74.02 226.91

vE: 1 BESRIE N “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumber*4”

2. HHERUEY “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

Ik, EFA R Bk HE RO 545 R 08
5.3 FEHH B HEBOT 545 R -t

MR SPF OSB &
MEEE (m®) 3000 780
BABHE
' 222060 176990

kg CO2e
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#rit

kg COse 399050

5.3 BRIHHK

TEH AL T RET, AR L) i B T i B sl (rp B ORSEH E 3AT
b Ak H ) WA, A I A A2 B S IR SRR 4 P
b, s h R T A R O

R5.4 BRSO AR

MARLZ IR SPF OSB 1R
MREE (m®) 3000.00 780.00
PRI (t/md) 0.38 0.60

— G R e ps iz e B BRAETA 7 TRHAEL
ey o R ST
t km kg COze/t km kg COze
fhiz: BERILE R
1608. — 162 1302
yijik i} 608.00 S (B E 100 50 0.16 3025
&1t kg COze 13025

5.4 BFIBITHRHA

RAE R EE R R v ARiE) (DB29-1-2013). (RIS L&
THYE) (GB50176-93).  (CEIFUAMIE T, K&, FUKIEVERED FAATI Ty
%) (GBIT 7106-2008) (= FEFIZE/A M X JE (@R Re it dnitE) (UG
26-2010) &, XZIH AT @S REBCH IR . A HUEAR TR REAN T 3K

5.5 WHLLMARTIERE
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e EEREK (W (' K) ERREriT]
L o - - R P
< 3R (4~8) LR ‘ ZORMER kiww K]
B8 0.20 0.25 0.23
S 0.35 0.40 ‘ 0.45 0.29
0.35 0.40 0.30/0. 32
0.50 0. 46/0. 25
1. 50
HRAES R EN] AEE/EH) 1.5/3.0
Yl Yt 1.50 0.31 /— 180mm AL (180mnA A ) /—
AFEEMALIS] (HREE SEE)D 1.2/3.0 1.20 EE|
A4k 0. 60
i RiRPENZRE R [0 K/ W
ik 8 0.56 Somndit B8 AR
M REAE (SR A 35uafiF T AR
s 25 e 2 A
SCe |
80| 1.5 L5/0.46  |WiHR4E R A N (589941240 +538 8+ 12Ar+5Low-E)
%, mma | EEEBIE=0.4 ~ 0.45 1 0.45 | 0.45 | 1.5/0.46/0. 46 |WFBEER T DU (53941 2Ar +5E B+ 1240 +5LavE)
Er | agmmieeo| 0 s | T 0 | T T 0 a5 | 150 4670, 6 |k S 2o 2k Lot
E 1 (& ) 2.0 ‘zéf)'z) 2.9) 1.5/0.46  |WEHFIRTPAEBEE (58991 12Ar 153 94 12Ar 15Low-E)
B0 i) f5 T B T AR m‘ 0.49 ‘Z,—‘ 0.05 ||r:{" 0.05 |,1;‘ 0.28 28] ) B T AR rga| 0.34 |g-;|0.02 .n;| 0.02 ‘:\t‘ 0.12

T @A A TR, @SR E IR N1L.74WIm? IR4E CREET &
@S REBCHARAE) (DB29-1-2013), FRFUKMEYIREONII8R, Kb
UL BE#E94.09kgee. FRAE (i [E G 0T RE AR RE R I ST 5 2017) HdiE
IR, 20155 IRAR (1 8 AN B0 45 R 5 4 (1 REFE-T- 35 249.1 kgee/m?. [RIE AT LA
i, ARIH P EESRIZ 1T REFEL13.2 kgee/m?,

5.6 EIIBATHRHOT 5

Py A e = =
RAER Wﬁf‘”\ SR (kg/m2) ffoi fé%i
14.3
¥ = (kgee/2)  FEHE(KWh/m2)
4.09 25.28
30000 50 FREE CO2 HEmt  fEJEEER CO2 12760800 33366667
K+ (kgCO2e HEm A F
/kg) (kgCO2/kWh)
2.08 0.88
243t kgCO2 e 46127467

55 BRHFBOTHESR

MRAE A B =T BT ROVAMEE R, ARE tHIPCCHE 1) A BRAZ IR 7 7E R AL
(GWP) EFFCO2 4 EHEUA T8 — A AR br, THHEATNH 475 4n
WIA R Bk R, tHSEAR TR I UG AR, T @ SRs AT Ak HE
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BT 51 ) — S HETRCLE 4 7 i SRR TS o5 A ORI S SIS AT TR I
W RB A S ROK S IR 2R G RETR I FE AE I BRHE R A T B2 REDR
ARG REME R . LAk, @EFSATHA S EH IR T8RS, MemsER
PRSI R IE T S OIS, S A AT 20, s i e 1%
IFIR]. O I (e) 5, KB AR . AT H 4 A S AR HEBCRN32.7 kg CO: eq

/m2a.
#5.7 HE A Ao AR HE O LA R
AR B BERRAERL it 50 A FH 3 Ea Ay 2
iy /r‘ /[:l
MR i B HHHEAT ek kg COze kg é%ﬁ e/m? a
kg CO¢ kg COze kg COze kg CO2e kg CO2e
399050 13025 900000 46127467 900000 48339541 32.2
m B RIERHERL

RPERHHN RIRRmAS R
1o% RS - R REERHNL

@’fﬁ@lﬁ@%ﬁlﬁi 0.8% 1.9%
RFELTHAM EhE R
m BSIRBEHHITL 0.0%
SRR FRRHER
95.4%

5.2 iR A3 i 39125 B Bt HR 0 B
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ARITH BT @M R LG EM, R T AN, R R B
AN AT IR0.9%. BT AT A 24 RIE e B A AL T 10 H 14500 BLPAA,
Rk, BTE%mSBmHERER N
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N~ ERAEERN & BREEOT R
6.1 i HEAREE

SEAR AR TR AR A2 o — B S THIARB00 4R H R 7% ) A, AR ST M
IR AR SR, I2hmik. AR, A K BRI
Iy REEANEL F AR R AR5 AR P N PR 25 PR RE AR /N

FEAR /N A 1000°F 7 oK $8AL) 3. ][RI B 28 49200 N4 U B 2 T
] Al 2598500 Nt (1 s RAG I 543 /T, FFRCEIRIBAEIE . UL EIT. Sk,
o RS, Al IS AL E B SS o AR BB S ARG, BRI KIS AL S
WH BRI TR, BFEETEE. P, SRt mERsR. FMES,
FEEE . MKGfG RS HFRa . LSRR b AT UL ik 7 1 v 4
ISR A . H AR AR IS A2, BRKBRAR, 2SSt IR JK ORI
TR, AACAHMRER . SEA M, 1A R HE . 155 2 B A

HI DY B BR A S AL TREAT IR m] SR LB AR R HORR . Bt AR RS2 RS
(R TSt/ MEOY R SO dh LT H

W H AL T B B T IR T AR LD A N A U IR R . SO e N IUH i e
ARG RIT - AL, S o ARARIE SR BER S M R . IF
KPR BE 32 i A AN, @A AR, (BARETZE BR, NSO 3,
5 EREGON K, Rl R . LTS LR,

Wi H F20154EF 2, 20164FE4H %R 1.
BN IE L SR

® M (FEMRLEMET I ¢ 140mmA e H+12mmOSBAL & 1%, =AZHE:
s

® NEE (BI85 . 140mmAK B H+12mmOSB4L &85, Eiifi15mmps K
B

® KHZHMIM: 40x140mm@406HETH KE M (P4 ZE50 /2 (RIE AR
+40x90mmSPFA MR, 10mmALER =42 Tl .
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o KEH: BOWERL (HEM) +300gH4F /K& +0OSBEEHIHR
9.5mm—+40*50mmSPF & +40*90mm#7 22 (N IE 12017154
® 120mm-10mm/EJbLER 2= 42 i IR o

AREHEARTTH F A A

RIRRET, F9RE: SEIR UEME, TE TR R AR 14
Bly; Behi. M. bR EIEMNE Lok k. TR, AR A O
Mgl PURMERESS . TA; iR, Ihn= A RIam, RIS 5 .

6.1 )T HARIE L

6.2 {11 X HAREAL A
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6.2 BFMBERHAEK

Athenarn] Fr 2281 BLF 22 i (Athena Sustainable Materials Institute) 7E45 <l
FREFMRRHEBCOT A T RERITETS, AT NP SR AR HE S
B ARIR T2 7 T A AL RS

6.1 FM B HE G

MRER OSB#R? SPF! CLTHRO3) R

BRHER
(kg 1475 3908 399 5499
CO2e/m3)

e 1 BESRIEA “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumbert*t”

2. BHERIE N “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

3. H¥EkIE N “A Cradle-to-Gate LCA of Canadian Cross Laminated Timber
(CLT)T

Ik, EF R B HE RO 545 R 08
6.2 RV BUHEBOT 545 -t

MEZIKR OSB ) SPF CLT HiR
MEERE (m3) 6.50 52.80 4.99 82.08
s
Eéﬂégkﬁi 226.91 74.02 79.99 67
2
B b
e kg COe 1475 3908 399 5499
. 2
L
= 11282

kg COze
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6.3 VLY BUb RSO S 4 R

AR E T BHERE E:;’ b
BHARZR
HEs A 7 =R v HE BAr
TEER KT 735 kg CO2e/t 3 t 2205
C30 JB&+ 295 kg CO2e/m3 81.32 m? 23989
BN 2050 kg CO2eft 12.18 t 24969
PPR & 3.72 kg CO2e/kg 64.8 kg 241
PVC-U & 7.93 kg CO2e/kg 445 kg 3529
43t kg CO2 54933

PVC-UE 0SBk Cross Laminated

= 0SBH 533% 2.23% Timber
0.60%

= SPF

# Cross Laminated Timber

HAR MR ER KGR

3.33%

w S R £h KU
l‘lﬁ‘% Al
= C303iE £ i’;ff‘fﬂ
w A RN
» PPREF C30’R & L
36.23%
 PVC-UEF

6.3 S HUA LR HE B
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6.3 BHIHKHIK

BUHAL U4, AT is 2] T p g sl op B R SE /) d 34T
b Aalb H ) WA, A I R A A2 B S IR SRR 4 P
vt st HE T A RN

6.4 iSO LA

hnft 54.27 Bﬂtﬁéiﬁfﬁ;ﬁgg 50 0.162 440
R KV 3.00 %ﬂgﬁg‘é t)@ﬁ 53 0.286 45
C30 i@#k+ 195.17 i;ﬁﬂggii@ﬁ 40 0.057 445
BN 12.18 qﬂﬂgﬁfwﬁﬁ 61 0.179 133
PPR %& 0.60 %ﬂ?ﬁ;ﬁ@ﬁ 500 0.286 86
PVC-U & 0.40 %%uf;k 5 f;‘iﬁj 500 0.286 57
&3t 1206

6.4 BHIBITHRHAK

RIE (AFLEFTRER iHr1E) (GB50189-2015).  ( FOA @ A T ¥t
i) (GB50176). I IEE, K&, HUREMERE G SATITTIE)
(GBJ/T 7106-2008) UL K (#EHi%ERE) (GB/T 21086-2007) , XFiZIi H 47 4
FUNRE BT I @A TR, BRI R A R SR L
30.63kWh/m?, 2 &7 E LA RERE /S T, BRI AT DLUH 3 H @ AR I8 AT REFE N
51.05 kWh/m?,
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6.5 HEIIBATHRHOT 5

FIBITRE IWmAR | SR MFERE PR CO2 M AR A 1
(kWh/m?a) (m?) (4F) (kg) (kg COz e /kg)
51.05 11725 50 1795684 0.53
AT IR AR
kg CO e 1577508

6.5 BRHEEBGHE SR

MRAE A BB AT ROREMSE R, AR IPCCHE H I 2 BRAC IR /£ R4
(GWP) iEFCO2= B HEBUA T8 — S HRBER bR, THRAIH 475 ar
JAA R B AR, tH AR T R Gl BT AR, T SRS AT iRk
TR 51 ) — S A HE RO 2 7 am BRSO AT BRI . e FTIBAT T HE AL
W R mE A AEETROK, IR SR R G RE IR e AL OB RO b T AR BEIR
ARGUTREMIEER . IAh, EISATHA S R 18 RS iR
RS RS A OIS, B SME AT 8 2, i e 45
IFIR] . JF B R 5%, AR . AT H 4 AL S AR RS CN30.2 kg CO2 eq

Im?a.
6.6 R AH G IHHECGH 4
I B e i SOEMEAIMAL
o k/f /l:l
AHME i EHIEIT Fkr kg COse kg cI:)BE e/m’ a

kg COe kg COze kg COze kg COze kg COze

66215 1206 35175 1577508 35175 1715279 28.7
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w BRI E R B RRBRERHEY E A BRI B
2.1% 399"

n BRI A 0.1%

w B EE AN %iﬁ}ﬁﬁm
» BRIEfTRHE

w R ERBHE

6.4 IR A o 39125 B BUmHEL S B

AT H R B BN i IK3.9%. ATHE AR ATRAE Y, Tk
M SR IIBRHEE AL G b, RS AN SR LE BN, A0 S i A BRI
17%. JRHEL . AR A I S A BRI LEAOK

HI T A s B AL T 00 H A IA500 2 VAR, BRI, i iska
TPEIBHRBCRAR AN, 5 A7 ar a8 R 0.1% . B AR I8 S BUt ik
JB0 & B HE ) 36.4%
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. TS REERE S 6T 2% o HBkEEGTH
71 BEERER

VERB I R B b 2 D Re T @ T B VE AR AR N, 2R ST L AR
T AR ZIR, H 19604F 1 B LUK RIAE Sy b AT A K 48 2 de v 1) 1R 5300 24
W 2 W NN, A TERFEMSES), £ ST R AR
H AL, 20164F, ISR AR TEIEA bed Mok T 5 VG RB 5= 18 BT IR A AR I 4R
W5 T — 3B HEB AR G4 R s e 3L, 4 R v B DO 50 P 0 e 5 il 22 T BT
TENSEER RG], SHAAGWEFMEE. BHSH . 2RnERRLhESE R
WIS R SE . D0 R0, RIS A M T PR A F] 47 5% I
BRIV, I N E RN AL BT B B2 T SRR . BB AL
TR B I Equilibrium Consulting Inc. 45 18 R 45 F T SR B 4 1 P AL i

K7.1 PERp e A

T kA7 DU S8 TR A R A, Szt DU ) A R R KRR K/ L
» SOVLEA TR . TH SRR R IR A ARG, ARG, =Rk
B, ST AT o B . ARG K T ANk, R g R
BRI R P S BIR, SRR IR B T 5 AR S WA . AR
XMAESMEREH, AR S, ARSI RIS S T IR DSEHl. 7Y
SRTEIE R BT 2 ThAE T R AR AR L0857 F K, R EINEEA RS T IEEAM
VR B VIR T R g Bt . SRR AL TR A R TS, il =4
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RILARA L. Moy—1k, ML), Bl angr, t—>Dait
TR EBR . BRI TR, REEMSE NI Vst &, LM
A 2R, B E N SR RS A EEEN], SRR RS BT R R X
A AR SR SR (I BIR o FrA50 22 T TP 1 R B O A ) ST M PR
e, HBHYCMR B R TR, (5 5 I R AR T D 5.

7.2 P50 S TR e el A T s st A

R UABUMEIE AT, BiE TR E R SRR, BRI 1R
B IR AU, UL U5 T 5A NS0 3T e it LU Oy £ 22
R8I ARG A A AR R, I A Sk 22k S L,
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Femar 7 b AR ST T IR BRI A A, SRR RN E
B ERENESE M. EARESEH 1108.57 577 KA 20 AL iR
IXFAHS B ZE [ VERIARSCER, A 1 A1 22 A A 22 R (R SR Ko Jo TR i
RO A U A 2 1 Bt AR BRAZ 2 3542.683L 5K

7.2 BHARERR

Athenar] EF 444 B 7 BT (Athena Sustainable Materials Institute) 7E45 %N
RGP RHRHRBOT T T KBRS, AT SN R AR BRI
T BRI T AT O S . ARAE I H D7 SR AR B, PR AR A e s
T30 H A 5 B BN 3= KRS B FE SR 48 SR A S R T

R EFMEBRHBOHFA R O R

L 42 FR SPF REAR R
MEEE (m3) 60.00 110.00 42.00
MELEE (1/m3) 0.38 0.48 0.34

Pty v
WHRIR 74.02 79.99 67
L1
FAAL kg CO2e/m? kg CO2e/m? kg COze/m?®
MIRHE B
kg CO2e 4441 8799 2814
&1t
kg CO2e 2814

K12 EHFMEHRABOT RER QEEgss)

BYTHRBRHE R T B R AR
BHAEIRA kg CO2
Hes A+ BAr HE BAr
C30 i #&E 1 295 kg CO2e/m3 136.67 m3 40318

PEL AN /N T LN 2310 kg CO2eft 225 t 51975
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43t kg CO: 92293

" SPF SPF _

4 10% E)_( = 7k
m R AR 8 12%

R
= FEHR 2.60%
C307R#E T

w BN 2N TR TR A

C30RA T
37.21%

K 7.3 ZH R HE O R
7.3 IBEBRHER

H AL BT, AP L) i B T i B il (rp EORSEH E 3AT
bk H ) MSEAT Y, I A I R S IR S s 4 P K]
AN e ks 3 (RN A2 P )

RT3 Bl BOT AR

EWEE — . TR WHE A F BRHERL
=24 (t) o (km) kg CO2e/tTkm kg CO2e
fhiz: EAILHMTT
hnts 89.88 4 100 50 0.162 728
C30 R+ 856.64 Em(_ﬁ’% 46%)"? 40 0.057 1953
AFLIRAN BRI R ik

N TN 25.00 (ZE 101) 61 0.162 247
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43t kg CO2e 2928
7.4 BHIBITHRAR
PG FHET (CAFL@FTRER T ArE) (DGJ08-107-2015). (IR EEEE)
(GB/T 21086-2007) . {{+E @5 HE I 45/ 58N H B AR MAE) DG/TI08-206-
200245 [E KM T b, XHZI0H @R AT T 0T, R A TR

%
7.4 FEHHATMERE
B BtRSRE  CT P R
ARER
ANBEF R R EL (WI(m'.K)) 0.47 <0.80
BETE R E (W(r°.K)) 0.38 <0.50
SNEAE R B (WI(°.K)) 2.2 <2
J& T0%E BH 3 AL I R 8
(WI(IT.K)) 2.20 <2.20
J& T BH 380 47 A8 FH R 3 0.29 <0.40

R LE R, B A REFE 33kwhe/m2. FHRTSCATIR, SR X 38, i ]
AT KWhERHETBA 7 50.7kg CO2 eq /kWh, KA BLSR A3 2 LS AT B HE:

F71.5 FEHIBATHHBOT

FIBITRE AW | AR MAEFEE PR CO2 AN 1
(kWh Hi m?a) (m?) (55) (KWh H,) (kg CO2 e /kWh)
33 837.4 50 1381710 0.70
EHIBAT IR HETL
kg CO» &0 8210707
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7.5 BHEIE KIFERIRHAK

AT S AR BRI 5 i A A 7 e L e b, A Rl R R E RETRTH
FEo MAEEEORBMNA TR, SR TR &R T, Rt TEP T %
FUMRESER AT, a5 TR IE MR, BARAMR IR T sl i S
FHEERRATT o VHFE R ER B il TIUA IR L R B . X T & giR s L sm
=, PRI AR R G B HE 17 2 168kWh/m2ANZERA, T H (i) 22 SR KT 4
W1, B A T A G BHE R S TR BRI HE R B K . P ARG S,
EROHEWRRH, LA RIERARZ 10 kg CO2/ m?. T80 H /b
I R AR B BEIE W AETE B, JRARAE R E Ik K, R A T AR
AR I SRR EERCA30 kg CO2/ m?, [Att, @S il KRB HER Y
25122 kg CO2e.

7.6 BRHEBGTESR

MR A E T o T SROE SR, MR HIPCCHR ) A BRAR R T E AR 4L
(GWP) 1k #:CO2 5 HE A 1108 — AR AR bR, THEATI H 475 i fi
AR B AR, tH AR TR Gl BT AR, T SRS AT iRk
JBCIT 51 ) — S A HE RO 2 7 am IR SO AT BRI . e SIS AT T HE AL
W R B AR IROK, RS AR G RE IR e AL O BRHR O b ] AR BE IR
ARGUTREMIEER . tAh, EISATHRA S R 1R RS MR
RS A RS A OIS, B S ME AT 8 2, i e 4=
IFIR] . T B I E) 5, KA AR . AT H 4 7 g S AR HRK v 28.4kg CO2 eq

/m?a.
F7.6 @EK Aoy MR HE G A4
RIFB B i SOMFAERIIGAL
Iy ,«r,:‘. /El
asbte s @k wsist % kgcoe | JORE

kg CO¢ kg COze kg CO2e kg CO2e kg COze

95107 2928 25122 967197 25122 1115476 26.6
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KRGS AT A SRR HE O SR el &

BB BN
m BRI 2.3%
= BB H\%ﬁﬁﬁfmm
u BT n ,/Eﬁ%ﬁfmm
" RRELTRHA SAERRHL
m BRI HEN 0.3%

K7.4 IR 7F a1 B BUmHEL S B

AT H A R A B A A i 918.5% . MITSRERATLLE Y, TR
M SR BRHEEAE G b, TREEL . KT8 IR SEEE BN, A A A
HERIN1.9%. JREEL . AR AR A SR A B 148 AT T 3 BRI BRHERS BB

I P M iz e #R AL+ T H 14500 UL, [k, s Fisfam
FEHHTBCEAR AN, A 275 dr LS BRHFI0.3%. BT A sk S B ik
JE B AR 24.8% o 3 iR PR b S R HE R S, o IS R
[1166.7%
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N\ ERKERR BT T ar s HROTH B
8.1 W HEARZE

EAKERAL b B Mok B /N-ErE PR, L AR3000 T, AKE T KR
PRI -

FEFIME UINE R LA R, SRR IS5 HE 18 LA EHa A B AR
o EFURME BRI T, gk TARE T R, fERA B3N 7
K HEFR AR B DACIRIA L, B SR TE ML ik, Rl A SRR T
EFUREAB R TR L K TIR, BN R AR LR K R ARG N, A5 B AN 1)
RN 3 R RSOt T 2 U A AL 52 52 OB ICR - 28 Nl AN B ) e
o MROK B i T HE A S, S H P RIET T, K3
PV L, gLk —E AT, fEROR THILLR N R oe T, it L4l
A E T b %0t TEARTT &, B GRS eI L, FrARES £ T
SU1 P T IS 5 RS SRt L

i m

0o
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Kl 8.1 ERIKERSMUE

8.2 BHUMPRIKHRK

Athenan] EF 42 KL 78 T (Athena Sustainable Materials Institute) 7545 &N
ZEREFMRBRABOT A T KRERATTE, BT KN R AR B AR
T BRI T ST RO Fe A s o ARYEIIH TR AR B, B KER S BT
IR s 7 5 S &= RORMA BTG B8 485 SR An R 3R s

R8.1 MNERARM AT 5 45 R
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MRIZFR FhIEA 10 SPFH OSB #x *?
MRlEE (m3) 176.00 64.00 34.60
TRIEE (t/m3) 0.40 0.38 0.60

R
BB R 184.09 74.02 226.91
kg CO2e/m?®
B ERHE iz 32400 4737 7851
kg CO2e
/_\\
At 44988
kg CO2e

¥: 1. BdESRIE N“A Cradle-to-Gate LCA of Canadian Glulam(*?l”

2. Bk Ny “A Cradle-to-Gate Life Cycle Assessment of Canadian Surfaced
Dry Softwood Lumbert*t”

3. BEkIE N “A Cradle-to-Gate Life Cycle Assessment of Canadian Oriented
Strand Board - OSB*2”

®8.2 WHAM B HIOH AR QE A

BRI BN E T EHEAR RATHER
EHMBISH] kg CO2
HER A AL = =R v

T IE AR T K Ve 735 kg CO2elt 9.3 t 6836
IR ip YR 341 kg CO2e/m3 12 m3 4092
T8 RN 2050 kg CO2elt 11.5 t 23575
RELTR AN A 2340 kg CO2e/t 5 t 11700

Wrifr e A i 254 kg CO2e/m2 600 m? 152400

iR 1980 kg CO2elt 9 t 17820
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H kK

= iR AR
= SPF
= OSBAR

I RERR R KR
= 7% Ky R IR A
= 3 i N
w L N A
w Wit RS S E
" E AR
= [3RK

8.3 BHBRHER

0.168 kg CO2e/t 5 t 1
A1t kg CO2 216423
B K
sielg 00

SPF
1.8%

0SB

3.0%

S mEEAGR

//f 2.6%

EERMRIRRE
\\ 1.6%

R =

58.3% L PALRRIR AR AL

4.5%

8.2 Sl HUM LB HE O B

T H AL AL PR EN-EE VEER, AR L) 3a b 3 b ) B i i

(PP A S 2 5
NHON

FLEARA

FAT ML AN F %) SUSEAS Y, HA I8 A iz fn B & 2 T

PSP e h 2 B R R AR
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ARG B4 F A R HE RO S AR 5
8.3 ¥ A 45 R
EWEE - X EHIFEE HHEE F
=24 (t) BT (km) kg CO2e/trkm
Ntz 115.48 fifiz: ERILEMTR 50 0.162
EH (L E 10t)
I BREER 9.30 TR 5 53 0.162
KR (F = 101)
EIEMIE 16.80 BRI HRE T 14.8 0.162
%7 (= 10t)
A T4 11.50 T RS S5 S By 62 0.162
(#E 10t)
AL RSN 5.00 RAR IR (HE 62 0.179
=) 8t)
E TR 9.00 TR 5 500 0.162
(FE 10t)
At

8.4 BHIBATHRHK

H T kA U RE
e, XPIH S AT REFEHEAT 555 . A HUA A REFEJ46KWh/m?,

TSR], BRI 75 A 5T S RE AR

HI RIS HTIR,

He e X dk He ) B KW HETCER] T-50.88kg CO2 e /kWh, AT DASR 15 @ s

BRHEE
kg CO2e

935

80

40

116

55

729

1956

AT ORAFI:
8.4 FIBATIRAITH
FIBITHERE AHEAR | SN SAEFER PR CO2 A A 1
(kWh H m?Za) (m?) €y (kwh ) (kg CO2 e /kwWh)
46 2162 50 4972600 0.53
EFEAT AT
kg CO e 2635478
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8.5 BHEIE KYFERIRHAEK

AT S AR BRI 5 i A A 7 e L e b, A Rl R R E RETRTH
FEo MAEEEORBMNA TR, SR TR &R T, Rt TEP T %
FUMRESER AT, a5 TR IE MR, BARAMR IR T sl i S
FHEERRATT o VHFE R ER B il TIUA IR L R B . X T & giR s L sm
=, PRI AR R G B HE 17 2 168kWh/m2ANZERA, T H (i) 22 SR KT 4
W1, B A T A G BHE R S TR BRI HE R B K . P ARG S,
EROHEWRRH, LA RIERARZ 10 kg CO2/ m?. T80 H /b
I R AR B BEIE W AETE B, JRARAE R E Ik K, R A T AR
AR I SRR EERCA30 kg CO2/ m?, [Att, @S il KRB HER Y
64860 kg CO; e.

8.6 BRHFBIIHESR

MR A E T o T SROE SR, MR HIPCCHR ) A BRAR R T E AR 4L
(GWP) 1k #:CO2 5 HE A 1108 — AR AR bR, THEATI H 475 i fi
AR B AR, tH AR TR Gl BT AR, T SRS AT iRk
JBCIT 51 ) — S A HE RO 2 7 am IR SO AT BRI . e SIS AT T HE AL
W R B AR IROK, RS AR G RE IR e AL O BRHR O b ] AR BE IR
ARGUTREMIEER . tAh, EISATHRA S R 1R RS MR
RS A RS A OIS, B S ME AT 8 2, i e 4=
IFIR] . T G I E) 5, KA AR . AT H A Ay @ S AR R Cv44.1kg COz eq

/m?a.
228.5 a4 Ay Wik HE T 45
RIFB B i SOMFAERIIGAL
Iy ,«r,:‘. /El
asbte s @k wsist % kgcoe | JORE

kg CO¢ kg COze kg CO2e kg CO2e kg COze

261412 1956 64860 2635478 64860 3028565 28.0
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KRGS AT A SRR HE O SR el &

= BRI Eﬁ?ﬁﬁ%ﬁiﬁﬁm T
= BHERBHL 2% @sz *jjﬁﬁ 0.1%

= BB

= BYUEFHRHEL
= B BT

AR IEBRART
2.1%

e

8.3 S HW A7 i 195 B BEBRHE L 5 B

AT H B R B BN i 911K8.6% . M THE AR ATLAE Y, Tk
5 BRHE R AL e bt , TREBEL . KUE IR SEEE BB, A A A
HEKIR9.9%. 7KV TRk T AL A P 3 BRI BRI EEBOK

1T A A s f B B AR AL T 00 H 325008 LAY, AL, T isk
FPEIBHRBCRAR N, ASBN A7 i L RN 0.1% . B AR 2% S BUt ik
T80 IS B HE A ) 47.8%
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ARG 4

F5 i B HE RO S TR S

i HHEEGRHERT
AL TR TAE%, KUK 24, R0 T A R AL &

CAE RIS
TR FEIMEX,
i o BB 1 R B BRI T BRI b 2
RAR GG 7GR SR A 77
Sk 55 R B IO B B AT i A,

SR — T BN St i) i SR G T 20, BRSE S5 Y
The Athena Sustainable Materials InstituteXs} T~ A 45 #4) 4= %
SARHEEN 159785 43
SARRARBOHAT TR . FEFRE, BEARCA AR AR
1B i AT R SR ARG 5 2 ik

HEOH AR HE . DRI, AR R ARFT P I [ b CRESUBRHEITT S AR ) A

% KThe Athena InstitutefH ¢ A &5 #4 i HE O ST 71 i 2
ST 2 5 oy B HE G B

HHAEVE L AR RN

+9.1 REHIRTEEIE L

LAEEE ., ik

o X R R g ) s Y
» HHBHRALE M 7R Yo i S AN

B

E HE &5 1 5 ts SHEH LHT
1 TN [T 2018 864 m? b=
BENEREIR | stME R 7Tt ) .
2 - T 2015 701 m JERIT
JenEEa‘E | WNgsRETde) ) -
3 o SRR 2010-2011 4297 m P A
Hon A&7 RTE X NN . o
4 i T VT IX 2016-2018 30000 m et
5 EAES EEARR DY )11 %5 BH 2016 1172.5 m’ K
6 @”B;ﬁ S5l i 2011-2012 857 m? PEIH
7 KBRS B AL Mk B 2015 -2016 2162 m? i
g | MHLARIME | st | 2011-2012 6628 m? IR

Bt




ARG AT dr RO ST ST

WEFRE R EM R SHE . @R EMIE . RREAGE I NS
BT SHEEREAME Bt AT Ucse, 27 an IR HE O 5. AR X it e £ 1)
PR, B TR 2R 2 7 I H o T A i SRR A B I H (S B A4,
RATEMANITEL

b e i AU E 0= 4 7S SRR /55 970 NI <=9 B R /2 ) NI & ey IR /2 7 N =
FUSAT HE L A2 SR BR B HE 4 73 i A R BB p A AT o 5, T B4 2R
N R

R9.2 ARG I 4 A7 i WK HE RO S 25 2R

IR B
50 A
— N fobe N S YA E =K (v
BHER b mm wis wsue e it DR
kg CO kg CO kg CO kg CO kg CO kg CO
g LL:2€ g LL2e g LL2e g LL:2€ g LL2e g LL2e kg COge
Im?a
IwiL T BIBE T 99470 1312 26860 1213900 26860 1368403 30.6
%%A%E%‘I‘& 104050 1943 21030 714977 21030 863030 24.6
ON(ER
TSR E ¥
660419.4 1443426 128914.2 5747495 128914.2 6680177 31.1
BATREER

FNASSRYE 399050 13025 900000 46127467 900000 48339541

32.2
X AR
FEAERBF 66215 1206 35175 1577508 35175 @ 1715279 28.7
Ok R IE
95107 2928 25122 967197 25122 1115476 26.6
2 ThEE T

EARKELPT 261412 1956 64860 2635478 64860 3028565 28.0
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M ERTTDUE 3R IR 45 7 E SR 50448 FH A P S o7 8 S0 T AR e HE S M
24.6%331.1 kg COze /Im? aNZE, “F-15428.8 kg CO2e /m? a. #R#EAthena Sustainable
Materials Institute 52 fi () #ff F0 ik &, — & £ - Price George ] 7~ ¥ 5t H “Wood
Innovation and Design Centre”, i ] i[RI #9504 (1) — 114820 m2[f14E &K U,
A FH 34 P B A7 S S T R PR BHE AR R 40.6 kg COze Im? @, 376 K TR EI A S5 #4101 H 11
B AT o e 2 B R PR O i SIS AT B B OB R o AN [R) T 0 1B ) e 6 3 2
A RAIEZ N B BEAE, PRI SRR AR T s VKT 1 AR PR IE 2R T IR AE
W RN, o2 NS SREAEIL & A I AU SR RS, TR H AT T ks
5K, X FER BT 3R E @ s S Ak e U7 = ke 1l 200,

EBKEREFT

ABEIEERE

JEEI

EFRAERM

g SETEX

5

JENaREE R

AEAE
Tl T BB F
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

n BHEME mzH wBE 0BRSS ewFiB

9.1 AR G5 F i 3R 477 i A R B BUBHR O B

PR T A ARG 8 S04 A i AN [ B B BRI B o R SRAE AT I B
T HET 5 4> 75 Ay BB HE U 81.7%-98.8%, “F-1517988.4% ., 1X 5 2 B IR AL 45 18—
B, ARAESCHRIEAT, IS AT I B BRI S BUBOR, 29 4 i BT FE TR 80-
85%I21 . #R ¥ Athena Sustainable Materials Institute £ {3t () #F 50 #% 75, “Wood
Innovation and Design Centre”2ii H PL & UBCH)Tallwood Houselii H iz 47 i Btk HE
TBCG3 ) o 4 i B HE TR 19 89% 1221 L, 1 84%1231.,
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o BERRHERL 5 E b, B, 8. HE YRR BORHEBCOT ) 5
FE7.3%-. 0.1%- 2.1%L 522.1%. AdalberthPA7ERF ¢ i FIREFE HY, ST T iRk
TR 4 7 A ) L (80-90%) , LN SA R AR, £17910-20%,
Mick. FIEFRERET BOAR B G RN AT DL .

ARG i SR REAT R TR REAE kD> A A4 75 i ST A1 FEE R
A, EFUBATI BURBRHRBOE LR, (BRSNS S0 . TR & 3T
Pl Sl A PR R ReAH ), (I I REVE R G BARE, WISATI BB HE O AT 22520,
iz, BIEAYRERPT BURHRBOT B AT, KRS S G . IR IR
(I B RE /0 AR IUAE S S BB HRTSOA Y

BT, B0 AR Bk - OB T o 2 SRR B HE TS ey 4 K 53 00
FOEE R BRY], M TARM, Lgt@M B HEROR, B T A Smitx
AP T H A TR B AN A BOAE T, B /KBRS Fr A ] T 8944, A TR
LA, HARTUE BRI AR A BB RO o S S R 57 %-
96% M35 o AREMY R G AL T ARM EH], Jesemd 1A ST 1A
H, AT T bR .

ARG FUORYE, ARG - E S @H A, R
PURREE S IR SRS T R E 1, AR FZREN . X006 i fs i
VEFESCER O 2GR, S 5% S A TR o - 2 ) 2 B B ) — R [l 2 .

9.3 BN I ViR Ut e 4 A A S B Y

HEZE BY 713 HE-BY

fERH EE<6 | MR BE e o
(kg R 711 R osi2 g DEEEE le
2540 35~50 50~60 25~50 55~75  40~85

. . E () -
AR 2 3 J7 -8 He iﬁ? )
(kg/m?) — — — — o
g 2 = sE @R EEE =
ZEEE 30~60 50~100 70~120 50~120 @ 145~210 55~105

i 40~100 50~120 = 60~170 65~140 70~225 60~110
iR R, B SCRR AT, SRS AR A A & ML0.35-0.88m3/m2 A
L5289 e RIERI RS BT U —EMZZ RN E, KBS AR,
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KRGS AT A SRR HE O SR el &

A ASE P60 s R ol P 5 o e SR VR VI AR 90.5m%m?; 4N #E A 40kg/m?, AT

PIASEIIn R 45 R .
mEAER
2000 " X

?C\)T 1600
< 1400
=
o 1200
iZ 1000
J(
aﬁ% 800
@]
5 600
=
= 400
:L:_*i
g 200

0

X % G N R % &
% %
&@99 ' %{.&Y @g&_&ﬁ/ :/S_—JQ’ Ib‘%gﬁ' \;@f{@% )\é&ft/?
& ' b %" e R B
» O &Y % P 6%

9.2 s il A% Gt s A4 AN P AR 1) 73 VS 30 4 7 i S0 B T AR e IR 8 L A
R4 REE I G RMEE HU LUBR RSO & %

HR  WEBHE gy A5G

AR M) (kgcoy  BEEE  HAE

Il T RIBEF 895 156927.5 61.20% 10.29%
BEANERE R 701 108190.3 50.98% 11.14%

)RR EAPEER 4297 631671.5 48.89% 8.64%

HInAE AR TE X RFHE 30000 7185000 94.74% 12.94%
R BB 1173 228810.4 77.56% 11.77%

AN EIEREEZ RT 837 108489.7 53.29% 8.86%
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ERKER PR 2162 479849 64.73% 13.68%
* (B R v 3 LR B T A N0.5m3/m?; AWAA T #E 40kg/m?

MM EFZ BORE, 5 80 i AR e L (0 B ok AR LG, i PR 1Y
I, AT A3 B HE R 1148.9%-94.7%, “F35°464.5% . o rb e AL 25 R X
BREIIBOR, N94T%. BHEMMANMAIERE, SHEMEEFIRABEHE,
ARG, BT A AR 2SR DR [ e 48 i FH STR e AN AL
1A 5 A RO 8 R e, N12.9%. A KBRS T H TS 2 140
M, RAERREEL, RO FEAIE13.7%. HARE S 475 d B e 4
HN8.6-11.8% A%, LM =, ARAEMEF BT AMWER, o LM%
AR 44 11.0%.
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+. &g

AW FE AR SRR SR TR G, B A3 am PPN Uik, X H e g i STk AT
T REJRHE R 2 PP A -

D R am VP 5 9 B R S M SR BRSO 7e, JE 73 Al N 3
SR B A IS R B G Tl TR B RIS AT I B LA B BRI B
FEEE X AN B BT SRR AT G B, ST R S5 R R SRR OPAN T B
Ao [, AR SR, gt BOREE, IR ORGSR U A IOF
Wi R b s BRGS0 B 1 AR 1A

2) FEE AT dn I, @SR IS AT M BOR AR S R SR A A S HE S L
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Ffi3% 1: Summary of life cycle carbon emission assessment for wood frame
construction

Relying on China’s national standard “Standard for Building Carbon Emission

Calculation” and related reports published by the Athena Institute, this report calculates

the life cycle carbon emissions of wood buildings in China. There are 8 wooden

structure projects are planned to be include in this report.

Table A.1 Selected wood frame buildings

No Name Location Time Area Type

1 | Courtyard under Xi*an 2018 864 m? Villa
Lishan

2 THHSCG Guizhou Province 2015 701 m? Showroom

3 Nursing home Sichuan Province 2010-2011 4297 m? N#Orfrllzg

Sino-Canada

4 demonstration Tianjin 2016-2018 30000 m’* Residential
project

5 Xingfu Valley Sichuan Province 2016 11725 m’ Tourism
Resort

6 Xijiao Hotel Shanghai 2011-2012 857 m? Hotel

7 Shangglltt())ounty Hebei Province 2015 -2016 2162 m? Tourism

g | HebeiR&D Hebei Province 2011-2012 6628 m? Office
Center

The study collects basic information of all the projects, such as quantity of building

materials, building envelope, energy system and so on. Due to the incomplete

information of the R&D center, the study eventually covered 7 projects. Calculations

are conducted for these 7 projects from the aspects of product stage, transportation stage,

construction stage, operational energy and demolition stage. The results can be shown

below.
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Table A.2 Life cycle carbon emissions

Stages
. Per occupant
Projects Product  Transportation Construction Opeer:::;;nal Demolition Total year per m2
kg CO2e kg COze kg CO2e kg COge kg COze kg COge kg C?ze
eqg/m-a
Courtyard 99470 1312 26860 1213900 26860 1368403 30.6
under Lishan
THHSCG 104050 1943 21030 714977 21030 863030 24.6
Nursing home 660419 14434 128914 5747495 128914 6680177 31.1
Sino-Canada
demonstration 399050 13025 900000 46127467 900000 48339541 32.2
project
Xingfu 66215 1206 35175 1577508 35175 1715279 28.7
Valley Resort
Xijiao Hotel 95107 2928 25122 967197 25122 1115476 26.6
County club 261412 1956 64860 2635478 64860 3028565 28.0
countycius T 0
Xijiao Hotel [N |
Xingfu Valley Resort l
Sino-Canada demonstration project I
Nursing home I
THHSCG |
Courtyard under Lishan I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Product Transportation Construction Operational energy M Demolition

Figure A.1 Percentage of carbon emissions at different stages

The carbon emissions during the operational energy stage accounts for 81.7%-98.8%
of the total life cycle carbon emissions, with average of 88.4%. For other stages, carbon
emission for the production stage, transportation stage, construction stage and
demolition stage accounts for 0.8-12.1%, 0.1-0.3%, 1.9-2.4% and 1.9-2.4%,

respectively, of the life cycle carbon emissions.
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Through literature review, we assume a reference building, which uses only

concrete and steel, consumes concrete 0.5m%/m? and steel 40kg/m?.

B Reference building B Wood Building
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Figure A.2 Comparison of life cycle carbon emissions between the wood building and

reference building
Table A.4 Carbon emission savings compared to reference buildings

Carbon emission

. Area . Product stage LCA

Projects (m?) savings saving rate saving rate

(kg CO?) g g

Courtyard under Lishan 895 156927.5 61.20% 10.29%
THHSCG 701 108190.3 50.98% 11.14%
Nursing home 4297 631671.5 48.89% 8.64%
Sino-Canada demonstration project 30000 7185000 94.74% 12.94%
Xingfu Valley Resort 1173 228810.4 77.56% 11.77%

Xijiao Hotel 837 108489.7 53.29% 8.86%
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County club 2162 479849 64.73% 13.68%

For the product stage, compare to carbon emission of the reference building, it
may reduce 48.9%-94.7% due to the usage of wood. From the life cycle point of view,
the carbon emission may reduce 8.64%-13.68%, compare to the LCA carbon emission

of the reference buildings.
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ff3% 2: Summary of life cycle carbon emission assessment — Courtyard under
Lishan

1. Methodologies

Life cycle carbon emission assessment of buildings is to determine how much carbon
dioxide a building produces during its existence, starting from its construction and
ending at its demolition. The calculation method is based on the Chinese national
standards Standard for Building Carbon Emission Calculation, which will be

officially released in 2019.

Product stage

Carbon emission during the product stage is based on the following equation:
Csc= ity MixF; 1.1

in which Csc represents carbon emission during the product stage (kg CO2e), which
includes raw material supply, transport and manufacturing. Mi is consumption of
material i, and Fi is carbon emission of material i (kg CO2e/unit). The materials

include main structural materials, envelope materials and rough decoration materials.

Transportation stage

Carbon emission during the transportation stage is based on the following equation:
Cys= Xiz1 MixD;xT; 12

in which Cys represents carbon emission during the transportation stage (kg CO2e);
Mi is consumption of material 1 (t), Di is average transportation distance for material i
(km), and Ti is the carbon emission of material i under certain transportation method
(kg CO2¢e/unit).

Construction stage

Carbon emission during the construction stage is based on the following equation:
Ciz= ZP:l Ejz,ixEFi 1.3

in which Cjz represents carbon emission during the construction stage (kg CO2e); Ejz,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). Construction stage do not include the construction stage transportation.
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The carbon emission due to construction transport should be calculated based on the

method presented in transportation stages.

Operational Enerqy

Carbon emission of the operational energy is based on the following equation:
Cw=(ZTpL, (EixEF; ) -Cp)xy 1.4

in which Cw represents carbon emission during the operation stage (kg CO2e); Ei is
annual consumption of energy i (unit/a), Cp is the carbon reduction by green area (kg
CO2e/a), and y is the design life (a). The carbon emission due to maintenance or
replacement of materials through the lifespan should be calculated based on the
method presented in product and transportation stages.

Demolition stage

Carbon emission during the demolition stage is based on the following equation:
CCC: Zinzl Ecc,ixEFi 1.5

in which Ccc represents carbon emission during the demolition stage (kg CO2e); Ecc,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). The carbon emission due to transportation in demolition stage should be
calculated based on the method presented in transportation stage.

2. Results

Project information

Location Xi’an, Shanxi province
Building type Residential building
Design life 50 years
Building area 895.34 m?

Product stage

Table 1. Carbon emission of Canadian wood

. Canadian OSB
Materials Glulam SPF board CLT
Quantities (m?3) 5.14 65.96 43.20 1.98

Factor 184.09 74.02 22691 | 79.99
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Carbon
emission

Materials

C30 Concrete
Hot rolled carbon small
section steel
Hot rolled carbon steel
Aluminum wood window
PPR pipe
PE pipe
PVC-U pipe
EPS board
Polystyrene

kg CO2e/m?
LCA
kg COse 946 4882 9802
Total
kg COge 15789

Table 2. Carbon emission of regular building materials

Inventory of materials Consumption

Factor Unit quantity unit
295 kg CO2e/m3 105 m?
2310 kg CO2elt 5 t
2375 kg CO2elt 6.5 t
122.5 kg CO2e/m2 160 m?
3.72 kg CO2e/kg 200 kg
3.6 kg CO2e/kg 100 kg
7.93 kg CO2e/kg 150 kg
5640 kg CO2e/t 0.67 t
4620 kg CO2elt 0.1 t

Total kg CO2

Construction transport stage

Table 3. Carbon emission of transport stage

. . Factor
material W?,ght method dl(s Iiarl:)c ¢ kg
CO2e/tO0km
Shipping: Container
Wood 53.99 ship(200TEU 8467 0.012
Heavy diesel truck (10t) 1300 0.162
C30 Concrete 252.00 Heavy diesel truck (46t) 40 0.057
Hot rolleo! carbon 5.00 Medium diesel truck 61 0.179
small section steel (8t)
Hot rolled carbon 6.50 Medium diesel truck 61 0.179
steel (8t)
Alum|_num wood 0.20 Light diesel truck 500 0.286
window (2t)
i Light diesel truck
PPR pipe 0.10 9 d('gff rue 500 0.286
: Light diesel truck
PE pipe 0.15 Ight diesel truc 500 0.286

(2t)

158

Carbon emission
kg CO2

30975
11550

15438
19600
744
360
1190
3363
462

83681

Carbon
emission
kg CO2e

5485

11370
575

55
71
29
14

21
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Light diesel truck

PVC-U pipe 0.67 o) 500 0.286 96
EPS board 0.10 Light d('gf)e I truck 500 0.286 14
Total kg COz2e 17730

Operational energy

Table 4. Carbon emission of operation stage

c N C tion intensit LCA carbon emission
nergy type onsumption intensity (kg CO2 eq)
Coal 2.86 kgce/m?a 266310
Electricity 27.81 kWh/m?a 833997
Gas 1.08 m¥m?a 113594
Total kg CO2 eq 1213900

Construction and Demolition stage

Since there is lack of energy consumption of these stages, based on existing study
results and current construction standards in China, it is assumed that the carbon
emission for both construction and demolition stage is 30 kg CO, eq/m?, which is
26860 kg COo.

Summary

Table 5. Life cycle carbon emission of the projects

Carbon emission for different stages

kg CO2eq LCA

kg COze eg/m?

Product Transportation Construction Operation Demolition | kg COze 3

99470 17730 26860 1213900 26860 1368436 30.9
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Demolition

1.9% Transportation

1.3% Construction
1.9%

m Products

® Transportation

m Construction
Operation

m Demolition

Operation
87.7%

Figure 1. Percentage of carbon emission for different stages

1) From the life cycle point of view, majority of carbon emission (88.7%) is during
the operation stage. The energy consumption during this stage is related to the
performance of building envelopes, the energy system, human behaviors and so on.

2) In this project, carbon emission due to wood product only accounts for 15.87% of

carbon emission in the production stage.
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F¥3% 3: Summary of life cycle carbon emission assessment — THHSCG

1. Methodologies

Life cycle carbon emission assessment of buildings is to determine how much carbon
dioxide a building produces during its existence, starting from its construction and
ending at its demolition. The calculation method is based on the Chinese national
standards Standard for Building Carbon Emission Calculation, which will be

officially released in 2019.

Product stage

Carbon emission during the product stage is based on the following equation:
Csc= ity MixF; 1.1

in which Csc represents carbon emission during the product stage (kg CO2e), which
includes raw material supply, transport and manufacturing; Mi is consumption of
material i, and Fi is carbon emission of material i (kg CO2e/unit). The materials

include main structural materials, envelope materials and rough decoration materials.

Transportation stage

Carbon emission during the transportation stage is based on the following equation:
Cys= Xiz1 MixD;xT; 12

in which Cys represents carbon emission during the transportation stage (kg CO2e);
Mi is consumption of material 1 (t), Di is average transportation distance for material i
(km), and Ti is the carbon emission of material i under certain transportation method
(kg CO2¢e/unit).

Construction stage

Carbon emission during the construction stage is based on the following equation:
Ciz= ZP:l Ejz,ixEFi 1.3

in which Cjz represents carbon emission during the construction stage (kg CO2e); Ejz,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). Construction stage do not include the construction stage transportation.
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The carbon emission due to construction transport should be calculated based on the

method presented in transportation stages.

Operational Enerqy

Carbon emission of the operational energy is based on the following equation:
Cw=(ZTpL, (EixEF; ) -Cp)xy 1.4

in which Cw represents carbon emission during the operation stage (kg CO2e); Ei is
annual consumption of energy i (unit/a), Cp is the carbon reduction by green area (kg
CO2e/a), and y is the design life (a). The carbon emission due to maintenance or
replacement of materials through the lifespan should be calculated based on the
method presented in product and transportation stages.

Demolition stage

Carbon emission during the demolition stage is based on the following equation:
CCC: Zinzl Ecc,ixEFi 1.5

in which Ccc represents carbon emission during the demolition stage (kg CO2e); Ecc,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). The carbon emission due to transportation in demolition stage should be
calculated based on the method presented in transportation stage.

2. Results

Project information

Location Guian New Area, Guizhou Province
Building type Public building

Design life 50 years

Building area 701 m?

Product stage

Table 1. Carbon emission of Canadian wood

. Red

Materials Canadian SPE OSB Red_ cedar cedar
Glulam board shingles board

Quantities (m?) 33.30 9.56 4.60 15.38 20.36
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Factor
kg COe/m® 184.09 74.02 226.91 67
Carbon e 6130 708 1043 1031
emission kg CO2e
Total
kg COse 10276
Table 2. Carbon emission of regular building materials
Inventory of materials Consumption
Materials

Factor Unit quantity unit

C30 Concrete 295 kg CO2e/m3 45.557 m?

Hot rolleq carbon steel 9365 kg CO2elt 1347 t

medium steel

Hot m”egl‘;fgbon steel 2400 kg CO2elt 8.748 t

Cold ro"egoci?rbon steel 530 kg CO2elt 10.018 t

Glass 1130 kg CO2e/t 3.7225 t
Aluminum window 194 kg CO2e/m?2 31.6 m?
Aluminum wood window 122.5 kg CO2e/m2 50.7 m?
PPR pipe 3.72 kg CO2e/kg 162 kg

Rock wool board 1980 kg CO2elt 6.898 t

Total kg CO2

Construction transport stage

Table 3. Carbon emission of transport stage

. . Factor
material W?,ght method dl(s Iiarl:)c ¢ kg
CO2e/tOkm
Shipping: container
Canadian wood  31.83 ship (200TEU) 8467 0.012
Diesel truck (10t) 1800 0.162
C30 Concrete 109.34 Diesel truck (46t) 53 0.057
Hot rolled carbon
steel medium 1.35 Diesel truck (2t) 62 0.286
steel
ARHIEILES CIIE || o Diesel truck (2t) 62 0.286
steel plate
Coldrolled 4 Diesel truck (8t) 62 0.179
carbon steel coil
Glass 3.72 Diesel truck (2t) 74 0.286

67

1364

Carbon emission
kg CO2

13439
3186

20995

25346

4206
6130
6211
603
13658
93774

Carbon
emission
kg CO2e

3234

9281
330

24

155

111
79
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Rock wool board 6.90 Diesel truck (2t) 500 0.286 986
Total kg CO2¢ 14201

Operation enerqy

Table 4. Carbon emission of operation stage

- y Total energy
nnual energy consumption consumption Factor (kg CO2 eq /kWheie)
(KWhetec/m?a) (KWheec)
38.7 1356435 0.53
Total
ol 714977

Construction and Demolition stage

Since there is lack of energy consumption of these stages, based on existing study
results and current construction standards in China, it is assumed that the carbon
emission for both construction and demolition stage is 30 kg CO2 eq/m?, which is
21030 kg COe..

Summary

Table 5. Life cycle carbon emission of the projects

Carbon emission for different stages

kg CO2eq LCA

kg CO2e eq/m?

Product Transportation Construction Operation Demolition | kg COze a

104050 14201 21030 714977 21030 875287 25.0
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Demolition

2.4% -
Transportation

1.6%

® Products
Construction

2.4%

m Transportation
u Construction
Operation

® Demolition

Operation
81.7%

Figure 1. Percentage of carbon emission for different stages

1) From the life cycle point of view, majority of carbon emission (81.7%) is during

the operation stage. The energy consumption during this stage is related to the

performance of building envelopes, the energy system, human behaviors and so on.

2) In this project, carbon emission due to wood product only accounts for 9.9% of

carbon emission in the production stage.
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Ffi3% 4: Summary of life cycle carbon emission assessment — Nursing home in
Beichuan

1. Methodologies

Life cycle carbon emission assessment of buildings is to determine how much carbon
dioxide a building produces during its existence, starting from its construction and
ending at its demolition. The calculation method is based on the Chinese national
standards Standard for Building Carbon Emission Calculation, which will be

officially released in 2019.

Product stage

Carbon emission during the product stage is based on the following equation:
Csc= ity MixF; 1.1

in which Csc represents carbon emission during the product stage (kg CO2e), which
includes raw material supply, transport and manufacturing; Mi is consumption of
material i, and Fi is carbon emission of material i (kg CO2e/unit). The materials

include main structural materials, envelope materials and rough decoration materials.

Transportation stage

Carbon emission during the transportation stage is based on the following equation:
Cys= Xiz1 MixD;xT; 12

in which Cys represents carbon emission during the transportation stage (kg CO2e);
Mi is consumption of material 1 (t), Di is average transportation distance for material i
(km), and Ti is the carbon emission of material i under certain transportation method
(kg CO2¢e/unit).

Construction stage

Carbon emission during the construction stage is based on the following equation:
Ciz= ZP:l Ejz,ixEFi 1.3

in which Cjz represents carbon emission during the construction stage (kg CO2e); Ejz,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). Construction stage do not include the construction stage transportation.
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The carbon emission due to construction transport should be calculated based on the

method presented in transportation stages.

Operational Enerqy

Carbon emission of the operational energy is based on the following equation:
Cw=(ZTpL, (EixEF; ) -Cp)xy 1.4

in which Cw represents carbon emission during the operation stage (kg CO2e); Ei is
annual consumption of energy i (unit/a), Cp is the carbon reduction by green area (kg
CO2e/a), and y is the design life (a). The carbon emission due to maintenance or
replacement of materials through the lifespan should be calculated based on the
method presented in product and transportation stages.

Demolition stage

Carbon emission during the demolition stage is based on the following equation:
CCC: Zinzl Ecc,ixEFi 1.5

in which Ccc represents carbon emission during the demolition stage (kg CO2e); Ecc,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). The carbon emission due to transportation in demolition stage should be
calculated based on the method presented in transportation stage.

2. Results

Project information

Location Mianyang, Sichuan Province
Building type Public building
Design life 50 years

Building area 4297 m?

Product stage

Table 1. Carbon emission of Canadian wood

. Canadian OSB
Materials Glulam SPF board LVL
Quantities (m?) 98.16 372.13 171.99 4,52

Factor 184.09 74.02 226.91 356.87
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kg CO2e/m?
Carbon ng 18071 = 27545 = 39025 1612
emission gl_otalze
kg COse 86253

Table 2. Carbon emission of regular building materials
Carbon emission

_ Inventory of materials Consumption kg CO2
Materials
Factor Unit quantity unit

C30 Concrete 295 kg CO2e/m3 708 m? 208847
Plaster 32.8 kg CO2elt 255 t 8378
Shale hollow brick 204 kg CO2e/m3 226 m? 46143
Steel 2310 kg CO2elt 82 t 189457
Glass 1130 kg CO2e/t 1 t 1582

Window 194 kg CO2e/m2 568 m? 110273
PE pipe 3.6 kg CO2e/kg 616 kg 2219
PVC-U 7.93 kg CO2e/kg 916 kg 7267

Total kg CO2 574166

Construction transport stage

Table 3. Carbon emission of transport stage

. weight distance Factor Ca_rb_on
material (1) method (km) kg emission
CO2e/tO0km kg CO2e
Shipping: container
Canadian wood  286.03 ship (200TEU) 8467 0.012 23062
Diesel truck (46t) 2000 0.057 32608
C30 Concrete 6684.00 Diesel truck (46t) 15 0.057 5715
Plaster 255.43 Diesel truck (46t) 500 0.057 7280
Sha'g‘rihccl’("o"" 226.19  Diesel truck (46t) 26 0.057 335
Steel 82.02 Diesel truck (46t) 61 0.057 285
Glass 1.40 Diesel truck (2t) 74 0.286 30
Window 0.62 Diesel truck (2t) 500 0.286 88
PE pipe 0.92 Diesel truck (2t) 500 0.286 131
Total kg CO2e 75534

Operation energy

Table 4. Carbon emission of operation stage
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A | i Total energy
hinual energy consumption consumption Factor (kg CO; eq /KWheie)
(kWheIec/m a) (kWheIec)
50.75 10903993 0.53
Total
kg CO» eq 5747495

Construction and Demolition stage

Since there is lack of energy consumption of these stages, based on existing study

results and current construction standards in China, it is assumed that the carbon

emission for both construction and demolition stage is 30 kg CO2 eq/m?, which is
21030 kg COe..

Summary

Table 5. Life cycle carbon emission of the projects

Carbon emission for different stages LCA
kg CO2eq
2
Product Transportation Construction Operation Demolition | kg COze kg Coze eq/m
660419 75534 128914 5747495 128914 6741276 314
Demolition T cati
1.9% ransi)(;l;ya on
/ . Construction
® Products _— 1 9%

® Transportation

m Construction

B Operation

= Demolition
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Figure 1. Percentage of carbon emission for different stages

1) From the life cycle point of view, majority of carbon emission (85.3%) is during
the operation stage. The energy consumption during this stage is related to the

performance of building envelopes, the energy system, human behaviors and so on.

2) In this project, carbon emission due to wood product only accounts for 13.06% of

carbon emission in the production stage.
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Ffi3% 5: Summary of life cycle carbon emission assessment — Xijiao Hotel

1. Methodologies

Life cycle carbon emission assessment of buildings is to determine how much carbon
dioxide a building produces during its existence, starting from its construction and
ending at its demolition. The calculation method is based on the Chinese national
standards Standard for Building Carbon Emission Calculation, which will be

officially released in 2019.

Product stage

Carbon emission during the product stage is based on the following equation:
Csc= ity MixF; 1.1

in which Csc represents carbon emission during the product stage (kg CO2e), which
includes raw material supply, transport and manufacturing; Mi is consumption of
material i, and Fi is carbon emission of material i (kg CO2e/unit). The materials

include main structural materials, envelope materials and rough decoration materials.

Transportation stage

Carbon emission during the transportation stage is based on the following equation:
Cys= Xiz1 MixD;xT; 12

in which Cys represents carbon emission during the transportation stage (kg CO2e);
Mi is consumption of material 1 (t), Di is average transportation distance for material i
(km), and Ti is the carbon emission of material i under certain transportation method
(kg CO2¢e/unit).

Construction stage

Carbon emission during the construction stage is based on the following equation:
Ciz= ZP:l Ejz,ixEFi 1.3

in which Cjz represents carbon emission during the construction stage (kg CO2e); Ejz,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). Construction stage do not include the construction stage transportation.
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The carbon emission due to construction transport should be calculated based on the

method presented in transportation stages.

Operational Enerqy

Carbon emission of the operational energy is based on the following equation:
Cw=(ZTpL, (EixEF; ) -Cp)xy 1.4

in which Cw represents carbon emission during the operation stage (kg CO2e); Ei is
annual consumption of energy i (unit/a), Cp is the carbon reduction by green area (kg
CO2e/a), and y is the design life (a). The carbon emission due to maintenance or
replacement of materials through the lifespan should be calculated based on the
method presented in product and transportation stages.

Demolition stage

Carbon emission during the demolition stage is based on the following equation:
CCC: Zinzl Ecc,ixEFi 1.5

in which Ccc represents carbon emission during the demolition stage (kg CO2e); Ecc,i
is consumption of energy i (kwh or kg), and EFi is the carbon emission of energy i (kg
CO2e/unit). The carbon emission due to transportation in demolition stage should be
calculated based on the method presented in transportation stage.

2. Results

Project information

Location Shanghai
Building type Public building
Design life 50 years
Building area 837 m?

Product stage

Table 1. Carbon emission of Canadian wood

Materials SPF CLT Board
Quantities (m?) 60.00 110.00 42.00
Factor 74.02 79.99 67
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kg CO2e/m?
Carbon ng 4441 8799 2814
emission gl_otalze
kg COze 2814

Table 2. Carbon emission of regular building materials
Carbon emission

_ Inventory of materials Consumption kg CO2
Materials
Factor Unit quantity unit
C30 Concrete 295 kg CO2e/m3 136.67 m? 40318
Steel 2310 kg CO2e/t 22.5 t 51975
Total kg CO2 92293
Construction transport stage
Table 3. Carbon emission of transport stage
- - Factor Carbon
. ht t . .
material W?,S method dlfkarlr:])(:e kg emission
CO2e/t00km kg CO2e
Shipping: container
Canadian wood = 89.88 ship (200TEU) 8467 0.012 9132
Diesel truck (46t) 34 0.162 495
C30 Concrete 856.64 Diesel truck (46t) 40 0.057 1953
Steel 25.00 Diesel truck (10t) 61 0.162 247
Total kg CO2e 11827
Operation energy
Table 4. Carbon emission of operation stage
Annual energy consumption Total energy
u (kWhgy /mza;l P consumption Factor (kg CO2 eq /kWheie)
elec (KWhelec)
33 1381710 0.70
Total
kg CO eq 967197

Construction and Demolition stage

Since there is lack of energy consumption of these stages, based on existing study
results and current construction standards in China, it is assumed that the carbon
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emission for both construction and demolition stage is 30 kg CO2 eq/m?, which is
21030 kg CO:o.

Summary

Table 5. Life cycle carbon emission of the projects

Carbon emission for different stages
LCA
kg CO2eq
2
Product Transportation Construction Operation Demolition | kg COze kg COze eg/m
95107 11827 25122 967197 25122 1124375 26.9
Demolition Transportation
2.2% 1.1%

Construction

® Products 2.2%

® Transportation

Construction

Operation

B Demolition

Operation
86.0%

Figure 1. Percentage of carbon emission for different stages

1) From the life cycle point of view, majority of carbon emission (86.0%) is during
the operation stage. The energy consumption during this stage is related to the

performance of building envelopes, the energy system, human behaviors and so on.

2) In this project, carbon emission due to wood product only accounts for 2.96% of

carbon emission in the production stage.
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