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Life cycle assessment ( LCA) based on the cradle-to-gate inventories from factory was used to
examine the raw material, energy consumption and environment load of embodied process on the
functional unit of 1 m’ wall product. Moreover, CML-2001 method and database provided by GaBi were
used to evaluate environment impact of wall product in the life circle scope. The results were as follows:
1) six impact categories had been assessed in detail in the LCA study: global warming potential (GWP) ,
human toxic potential (HTP) , acidification ( AP) , eutrophication ( EP), photochemical ozone creation
potential (POCP) , abiotic depletion (ADP) and the absolute values were 3.50 x 10 ™°,2.11 x 10~°,
1.38x107",1.38 x 107"°,2.33 x 10" ,1.30 x 10", respectively. GWP and HTP were mainly
responsible for the preparation of wall product, accounted for 59.2% and 35.7% of total environmental
impacts, respectively. 2) To carry out this analysis, a wood factory was assessed in detail and the
process was divided into four stages: the raw material obtaining stage, the glued laminated timber
preparation stage, the wood wall preparation stage, the painting and packing stage and the absolute
values of each stage were 2.40 x 107°,7.32 x107'°,4.25 x107'%,7.20 x 107", respectively. Raw

material obtaining stage was the main stage of environment impacting. 3) Excluding the positive impact of
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the photosynthesis, HTP was mainly responsible for the environmental deterioration and accounted for

35.7% of total environmental impact. Raw material obtaining, glulam preparation and wall preparation

caused the most of HTP. The detailed analysis of each stage identified the most important environmental

hot spots of HTP; the wood dust and electricity usage.
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Tab. 1

Classification, characterization, normalization and weighting factors in the CML2001 method

RN A eSS

Classification of environmental impact

AL W R IAES Abiotic depletion (ADP)

L BRAF BRI Global warming potential ( GWP)

& #3374k Eutrophication (EP)

HIERR 1L Acidification (AP)

A Human toxic potential ( HTP)

Hetb2z R A A B 71 Photochemical ozone creation potential (POCP)

E i 5 — b3 WERFT
Equivalent unit/kg ~ Normalization benchmark/kg Weighting factor
£ Sb 1.83 x 10" 1.5
& Ak CO, 4.18 x 10" 10.0
BEERAR PO3 - 1.58 x10"! 7.0
ZHUALHE SO, 2.39 x 10" 2.0
THK CgH,Cl, 3.63 x10" 8.0
L0 CyH, 4.04 x10'° 3.0
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Fig.2 Life circle boundaries of wall product
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Tab.2 Raw material consumption inventory of 1 m® wall product kg
JERRE LRI EEIN K piNERES AR AR
Raw material Larix gmelinii White latex Water Water-based paint Corrugate board
TH#ERE Consumption 1890 4.26 23 4.05 22

L VEMRS  FAFUE K KB I BL A 4 5 3E FH GaBi 6. 0 Professional + Extension %% 2 #e 52 (15] s B 45— B Ak R kg, Notes: data of Larix

gmelinit, white latex, water, water-based paint and corrugate board have been converted to the unit of MJ.

R3 1m'EEF AR EEE

Tab.3 Energy consumption inventory of 1 m> wall product MJ
A7 BB g i PSS oA
Manufacture stage Electric energy Crude oil Natural gas Anthracite coal

JE T BL3KEL Raw material obtaining 458. 00 1906. 55 144. 15 52.87
LAl 7 Glulam preparation 193.18 81.88 5.41 5.09
AT 1% Wood wall preparation 184. 61 88.18 5.41 2.98
I A% Painting and packing 115.43 68. 45
AT Total 835.79 2192.04 223.42 60. 94

L HLAE JE RIS TC A B ) GaBi 6. 0 Professional + Extension $U#% B4 52 115) | B (7 45— %54k /8 MJ, Notes: data of electric energy,

crude oil, natural gas and anthracite coal have been converted to the unit of MJ.

2.1.1 4¥4E4k
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Tab.4 Characterization of life circle impact assessment kg
HE 7 B BE Manufacture stage ADP AP EP GWP HTP POCP
JFA B3R B Raw material obtaining 1.06(38%)  1.83(68%)  0.33(70%)  -1667.31(94% ) 55.22(58%) —0.21(75%)
A7 Glulam preparation 0.49(17%) 0.52(19%) 0.09(19% ) 60.34(3%)  23.79(25%) 0.04(14% )
BRI Wood wall preparation 0.12(4%) 0.26(10%)  0.03(6% ) 37.60(2%)  13.99(14%) 0.02(7% )
¥ 5% Painting and packing 1.14(41%)  0.09(3% ) 0.02(5% ) -4.12(1%) 2.90(3% ) 0.01(4% )

&t Total 2.81(100% )

2.70(100% )

0.47(100% ) -1537.49(100% ) 95.90(100% ) ~-0.14(100% )

L H5S N EREESZ I L F] . Note:values in brackets are the proportion of environmental impact.
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Tab.5 Weighing results of life cycle impact assessment

A 77 By Bt Manufacture stage ADP AP EP GWP HTP POCP 431 Total
JEATEIRIX Raw material obtaining 4.91 x10°"  9.32x10°"  9.73x10°" -3.71x107° 1.22x10™° -1.10x107' -2.40 x10°
LAl Glulam preparation 2.25x107% 2,66 x10°" 2.63x10°! 1.34 107 5.24x10°"°  2.11x10"" 7.32x107"
BERHI1E Wood wall preparation 5.70x107™  1.32x10°" 8.82x107"2  836x107" 3.08x10°" 1.11x10"" 4.25x10°"°
W% 5412 Painting and packing  5.30x10°" 4.72x107"2 5.51x107"2 -9.15x107"2 6.38x10™""  6.57x10"'2 7.20x10""

1.30x107"2 1.38x10°" 1.38x10°" -3.50x107° 2.11x107° -2.33x10"" -1.18 x10~*°
A ’
&1t Total
(0.1%) (2.3%) (2.3%) (59.2% ) (35.7% ) (0.4%) (100% )

355 R ERBESZ I LU A5, Note:values in brackets are the proportion of environmental impact.
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Tab.6 Human toxic potential characterization of different processes

[d="s T4 MAETEPERAE AL R LAl
Stage Process Characterization of HTP/kg Percentage/ %
JEANT. Converting timber 29. 62 30.9
JE TR KL Raw material obtaining )
HEAF T4 Timber drying 25.60 26.7
FE# Cross cutting 0. 89 0.9
il Pre-milling 8.83 9.2
LR Glulam preparation Btk Finger milling 10. 24 10.7
$8 4% Finger joining 1.05 1.1
JZFH Laminating 2.78 2.9
K5t Slicing 3.82 4.0
W Wood cutting 0. 88 0.9
%K% Wood wall preparation ££T% Molding plane 2.83 3.0
$T4L Punching 0.77 0.8
by Sanding 5.69 5.9
1% Painting 2.5 2.6
T 543 Painting and packing 0% Packing 04 04
A1 Total 95.90 100

®7 BEIZHEBEERARBR

Tab.7 Electricity usage of different processes

BB Stage T2 Process FLHE Electric energy/MJ b 5i] Percentage/ %
. JEANNT. Converting timber 204. 00 24.4
JE R B R Raw material obtaining b T4 Timber drying 254,00 0.4
4R Cross cutting 8.78 1.1
it Pre-milling 48.00 5.7
SERLH 3 Glulam preparation % Finger milling 102. 00 12.2
$84% Finger joining 10. 40 1.3
JZF Laminating 24. 00 2.9
F5 ] Slicing 47.90 5.7
W Wood cutting 8.78 1.1
1A 3% Wood wall preparation Bt Molding plane 48.00 5.7
$T4L Punching 3.53 0.4
05t Sanding 76. 40 9.1
A1 Total 835.79 100

. . 107°°.2.33 x 107" 1.30 x 102, Al WL, 4> BR 75 %
3 &k Ak RS FJACTEE J b 7 5F B 2 9 2,
ARG M s A= S A = R e ARG RN B 20005 S A FREE R I AY 59. 2% F135. 7% .,
I S R AR ™ 1 m® SR i A BRI 0 I ARG R 355 14 5 0 Al A ) PR 5 i,
B AR IR B S FRE Db AN, (ER - 118 x 1077, SfA R n B A ™ i 1 3R AR X A
WA E W IR R R INAS 45 5 (A XHE) R BrBO X IR A BURGE I, 4 AP B BREE 5%
WH3.50x107° 2. 11 x107° .1.38 x 10 ° 1. 38 x M &5 SR (£ %P 2351 0 - B BHR B 2. 40 x 1077,
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