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Life Cycle Assessment Based Study of the Influences of Three Wooden Furniture on Environment
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(1. College of Mechanical and Electronic Engineering , Northwest A& F University , Yangling . Shaanzi 712100, China;
2. Beijing Tiantan Co. Ltd, Beijing 100013, China)

Abstract: Life cycle assessment (LCA)method was adopted to examine the impacts of three different types

of furniture (frame board, panel and solid wood) produced by a large state-owned furniture enterprise on

environment by establishing assessment models. The comprehensive environmental indices of the furniture

being examined were 115. 33 Pt, 54. 26 Pt, and 157. 91 Pt, respectively. The dominated factors influencing

the environment were fossil fuels, land use, inhalable inorganic matter, carcinogens, and climate changes.

Plate furniture had the lowest influence value on the environment, while solid wood furniture exhibited the

highest influence value on the environment.

Key words: life cycle assessment; environmental influence; frame-board-type furniture; panel-type furni-

ture; solid wood furniture
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Fig.1 System boundary of wooden furniture
22 FBESW

WA RS K EA SR e T A T2

S M AR A T 48 TR 43 17 5 L BILAW 5 45 2 BORN
7 M 4 AT WO U SRR 5 B A S 1R B 3
G ELAE 7 b il 2 B B ) SRR | R TR T FE R AHE
JHCBCHR o e HEGRRAE A= 7™ L Y 34 M TR 2 i 2 iE AT 4
It BRI REE R 1~ 3,
2.2.1 RAHEE TR A SRR R R
45% N My R 2k 85% . R B 4% 5 44
L B AR FH SR A5 R B FORR M S Ryl AR . SEAR
A B4 B R e R Al A B8 A2k 1% DU TET A Ay M A AR i
H DR A S T FLRE VTR 4% 6.5 ¢ 1+ 1 AL, ¥ R
Bk BTz Aok T2 65 o PRI A &2 10. 6 kg
em LTS HE 0. 12 kg« m 2, BRI FE M
TrhfMRE i, R R 0.3 kg » m 2, FEAR 4 Al 24
7 i FH B4 J5E %66 500 B (S 00D RS S .

BRAR G A 77 T2y SEARER A BEAT AR HL
BT B TTAE TR JRD O s A AR R A e i
Wi A B B AR BEZe A B R TR D 5 SRR
55N MR bA FRA E AT 2H 2 o 3k TR A T 1 AT 4 T
LR S <= B R 11 NI 1 N7 N R A R
M Ry o€ H A A RE A kiR T2 AT



234 VU b2 B 2 41 29 %

T g ) T TR E b T LA L T AR TR IR A ik |
U T 3 — i L P 7 3 Y 3% 2 ) BT — e
T B AR B A T RORE TP TR L R R A5
BT LR KOs . R IR AR L T bR 1. 6
kg « m SIS

F1 3IERRARERMHIFR

Table 1 Data list of raw material of three wooden furniture

B
Al Wy

WMAZRE MAFKE LARKHA
trEF AR /m? 0.338 0.505 —
A /m? 0. 354 — 1.102
M AR K2 / kg 12. 469 — —
AKEF 2% kg 0.386 — —
WA ) - _. B

i =R M T 4K/ m 53.991
PVC $i % /kg — 5. 446 —
PEMRE / ke 8.209 — 16. 699
G T e / kg 4. 270 6.479 —
e/ USD 0. 61 1.96 —
MR R kg 73.331 — 80. 809
F 4/ USD 13.62 11.85 13.62
RN WA A/ ke 0. 600 0.586 0. 600
L4/ ke 28.790 16. 080 28. 790
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Table 2 Data list of energy source of three wooden furniture
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Table 4 Transport list of three wooden furniture

LYy i RS
WMAZRE WMAKH LARH
WA B/ (kW e h D) 33.983 30. 735 27.361
MR B/ (kW h™ D 32.215 — 35. 491
KRS/ m? 8.071 — 8. 894
A i/ (kWehD) 0.590 0.420 0.590

FEIHT B /(e km™1)
A FH 592. 22
FLARFHE 898. 30
R H 376.07
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Table 3 Data list of rejected material of three wooden furniture

B/ kg
e EFYIR - - -
WAFKH WK H FLARFKHE
¥y 1.57E-05 1. 80E-06 1. 06E-05
, LR TR 2. 81E-08 2.81E-08 —
AR
g 6. 95E-09 1. 47E-06 —
2K 9. 56E-09 2.06E-08 —
e 2. 15E-07 — 2. 37E-07
S 4. 48E-06 — 5. 36E-09
EIP'S 1. 69E-07 — 1. 87E-07
o T 4. 86E-06 — 5. 35E-06
JH1 I 1 T N _
i 1. 40E-06 — 1. 54E-06
by 7.36E-07 — 8. 11E-07
2T g 4. 54E-06 — 5. 00E-06
LR Z R 3.93E-08 - 4. 33E-08
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Table 5 Characterization result of different environmental

impacts of three wooden furniture

FRAE L3 B
AEDSES - - — -
AL WMAZRE MWAKH LARHE
o DALY 1.36E—04 1.78E—04 1.06E—04
HOILY DALY 1.18E—06 5.04E—07 1.56E—06
THLY DALY 8.06E—04 3.77E—04 8.11E—04
SAREARAL DALY 2.14E—04 1.15E—04 2.13E—04
TG DALY 2.67E—06 2.68E—06 2.04E—06
HAE R DALY 1.06E—06 8.34E—08 1.16E—06
PAF/(m? «
A /ir;“ 2.44E+02 1.65E+02 2.48E+02
a
AT/ PDF/(m? * . .
] 1.55E+01 1.04E+01 1.56E+01
Bk a ) ? 7
e
3 1 Pm/ﬂ? 2.91E+02 4.07E+01 8. 14E+02
a
W) I #E MJ surplus  1.71E+01 1.23E401 1.41E+01

Ak A7 R R M]J surplus 1.30E+03 7.01E+02 1.23E+03
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Fig. 2 Data of environmental factor contribution

of three wooden furniture
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Fig. 3 Eco-indicator of three wooden furniture
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Fig.4 Cost price of three wooden furniture
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Table 5 The uncertainty analysis of three wooden furniture
FHXH i SD CV/% 2.5% 97.5% FHhrifEikE
WMAZHE 115.0 1.71 1.48 112.0 119.0 0.002 10
WA HEE 54.3 1.35 2.48 51.9 57.7 0.003 51
SARFHE 157.0  3.80 2.42 149.0 165.0 0.003 42
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