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2.
1.
N o 2006
( IPCC) 2007 .
o Im? 50
T 50mmo
N 4 1 o
. . . 1
( EPS) . N / / / /
. 4 mm (kg *m™) kg (W-(m-K) ")
EPS 50 15 0.75 0.041
4 . D 50 70 3.5 0.051
50 40 2 0. 06
A ’ . @ 50 240 12 0. 085
N N N (1) .
N N N o EPS
A N —
N N e — —EPS
EPS
o —>
) - °
: O, . 2. 3.
CH,-N,0 . 4 .
2
S0, €0,
/ / / / / / / / / / / / / / / /
ke ke ke ke (GIetTh) ke m' kg kg g g g g g g ke
EPS 145 0.00  0.00 0.00 000 020 193.34 0.12  0.00 0.8 146.80  305.24 16279 90.41 244 0.00

0.00 0.00 420 0.00 0.59  0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.42

0.00 2.8 0.00 0.00 0.59  0.00 0.00  0.00  0.00 0.04 0.00 0.00 0.00  0.00 0.00 0.188

0.00  0.00 0.00 15.60 0.59  0.00 0.00  0.00  0.00 0.04 0.00 0.00 0.00  0.00 0.00 0.60
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3 : 265

S0, NOy €0, CH, N,0
/ / / / / / / / / / / / /
(GI=t7 ) (kW +h}) m? ke ke kg ke kg ke kg ke m? g

EPS 1.2433  0.4476 4 560.000 00.0000 0.0000 0.0000 0.0000 0.0000 0.2700 0.0000 0.0000 4 305.0000 2 684.250 0

119.6407 0.026 8 0.7560 0.0032 0.0000 0.0002 0.0000 0.0001 11.3296 0.001 0.000 2 0.000 0 0.000 0

9.9561 0.2914 18.728 0 0.0517 0.0000 0.0332 0.0000 0.0059  1.0413 0.0000 0.000 0 0.000 0 0.000 0

36.566 4 1.080 0 20.2920 0.0030 0.0011 0.0002 0.0306 0.0190  3.8279 0.0000 0.000 1 0.000 0 0.001 4

4
/L /e SO, /g HC /e NO, Ig co, Ikg
EPS 0.000 1 0.000 0 0.000 0 0.000 1 0.001 4 0.000 2
0.000 3 0.001 0.000 2 0.000 4 0.006 5 0.000 8
0.000 2 0.000 1 0.000 1 0.000 3 0.003 7 0.000 5
0.000 9 0.000 4 0.000 7 0.001 5 0.022 1 0.002 8
RHG
o RHG =K x AT xh
5 K w/(m®> = C); AT
5 C:h .
5 10 E
E, = RHG /1000
/ /
(RHG) /(w*m™2)  (GJ=t™') (kw+h!) 0
EPS 1.201 3 0.012 0 14.220 0 EPS 30%
1.494 3 0.010 4 12.420 0 ( 6) o
1.757 8 0.009 1 10.800 0
2.490 5 0.005 3 6.300 0 (1- ) x + X
(2) o
0.12w/(m” * C)
0 ~
10C 25 ~30%C.,
180 d. 24 h
18°C . RH(6;0%; 9 8 h/d EI_,- _ E(EIJ-“) XQ/(I))
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266 ( )
6
) S0, o, CH,
0 / / / / / / / / / / / / / /
ke ke ke ke (Glet™") ke m? ke kg kg g g g g g kg
EPS 30.00 102 0.00 000 0.00 0.00 0.14 13534 008 0.5 0.00 408.80 71.06 113.95 63.29 L71  0.00
0.00 0.00 0.00 2.9 000 041 000 000 000 003 000 000 000 000 000 000 029
3.00 0.00 1.96 0.0 0.00 041 000 000 000 003 000 000 000 000 000 000 131
0.00 0.00 0.0 0.00 10.92 0.41 000 000 0.00 003 000 000 000 0.00 000 0.00 0.4
El; J '
Elj(i) i J .
’Q.f(.‘) t J
= . v 0 4
ECJ 2 (EC]() Q./(.’))
EC, j / X
EC_f(i) i J / ° 4
Qi i J /
11-12
3. ~
7 o
7 N
80, NO, €0, CH, N0
[ / / I I [ I / / / I [
kok ok k(G ek ok ko kK I S A ke
EBS 247 0.00 0.00 0.00 -34.08 4888.69 0.00 0.00 0.0 000 0.00 166 0.00 0.00 4860.60 3060.54 276.75 153.69 4.15 0.0
0.00 000 7.4 0.00 75.68 0.7 0.00 0.00 000 000 0.00 1.4 000 0.00 0.00 000 000 0.00 000 0.7
0.00 47 000 0.00 -27.18 1873 0.05 0.00 003 000 000 LI 000 0.00 0.00 000 000 000 000 319
0.00 0.00 0.00 265 1863 229 000 0.00 000 003 002 39 000 000 0.00 000 000 000 000 102

75. 68
GJ/t 18.63 GJ/t -27.18GJ/t
EPS -34.08 GJ/t. EPS

EPS
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Life Cycle Analysis on Insulation Materials for
Village Roof in Northern China

LIU Jun' CHEN Chen® QI Wei® ZUO Zongzhe'

(1. School of Materials Science and Engineering Shenyang Ligong University Shenyang 110159 China; 2. School of Management Shen—
yang Jianzhu University Shenyang 110168 China; 3. School of Materials Science and Engineering Shenyang Jianzhu University Sheny—
ang 110168 China; 4. China Resources Construction Corporation Shenzhen 518001 China. )

Abstract: Inventory analysis on resources of life cycle of insulation materials was carried out using the
method of life cycle as well as energy consumption and environmental impact. The related insulation ma-
terials are typically used for village roof in northern China which include EPS expanded perlite asbestos
board and thermal insulation mortar. The inventory analysis includes exploitation of resources produc—
tion construction and installation operation and maintenance dismantling and recycling. The energy
consumption of insulation materials for roof was comprehensively considered due to the reduction of insu—
lation performance in the process of operation and maintenance while making equivalent heat as conversion
coefficient. The resulis showed that the life-eycle energy consumption of EPS was the lowest and air and
water pollutant output were far higher than the other 3 materials and energy consumption and carbon e—
missions of expanded perlite were the largest one.

Key words: village roof; insulation materials life cycle assessment; inventory analysis
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