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ANALYSES AND STUDY FOR PROPERTY OF THERMAL INSULATION OF
SOFT POLYURETHANE FOAM

ZHANG Jian- ke
( Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract: The mechanism of transmit heat and the calculation model of the thermal conductivity of the soft
polyurethane foam have been discussed and the affect factors of the thermal conductivity. Temperature, density, and
squeeze, absorb water the rate, environment pressure etc, have been analyzed. On these influence of affect factors
of thermal conductivity, the thermal conductivity of the soft polyurethane foam has been measured and the relation c-
urve of thermal conductivity have been given. On the basis of the measured, the general relations of thermal condu-
ctivity of the soft polyurethane foam have been setup. The reference of design for the application of theramal insula-
tion has been provided.

Key words: soft polyurethane foam; thermal insulation property; thermal conductivity ; calculated model; mechanis-
m; affect factor

1
)\Z:)\r+)\g+)\s+)\C (1
A A g ;

: 2005- 12- 06.
( 1954-) ,



181

A TA
, ( 60% 80%) ,
2
fo
1 O HREE
2 : \
wARE ‘ LRI
WK PRI
, SENAARKITE WRALEK @
(a) (b)
2.1 B SEREEDERER R B s
Jeffrey L2
_p xcxg xa( 0 -0 ;)d?
L A xy (2
L Jeffery , L<1 709 ,L> 1 709 P , p =
1.293x103 g/cm®; ¢ , c=1.006 Jg K;a , 103 ;d ,
' ( a), 0.05 cm ,
, ( 1 b)), 0.05 cm 10 -0,
( 1 cm, 10 , , ,1 cm 20
, 05 );g ,g=980 cnvs?; A , 20 A =2.4x10* W/
cm K,y . 10?% cm/s
( 2), L= 10° Jeffery , L<1 709,
, 1 b), , d =0.05 cm,
9 -0 ,=10 ( 2), L= 10 Jeffrey |, L<1 709,
0.05 cm
2.2
, 1.00 cm,
B-7
A =Cxvxp xLx1/3 ( 3
C, , C,=1.006 Jg K;p , p =1.293x10* g/cm? v
, , vV=4.63x10* cmv/s; L , , L=5x102 cm,
L=6.6x10"° cm
1
A =4x0 xg xT3xd( 2-¢ ) (4
o Stefan- Boltzman 567x10% J( m*s K% ;¢ , 0.85;d
, 2, , , 1.00 cm, ,
5x102 cm; T 293 K

\ d <005cm , 80%,



182 12 3
20%,
0.30 W( m K) 2, 3%
, d
A2 =20% A gtA ) +80% A g+A ) +3%A . ( 5)
A ,d=5x102 cm; A ,d=1.00 cm; A 4
P A @
(95
A, X 20%+80%) 0.01325+80%x0.04217+20%%0.00210+3%x0.30
=0.01325+0.03370+0.000 42+0.00900=0.05600 W( m K)
, , 0.044 80 W( m K) , 25%
(a) , ,
3
3.1
, ( 0.05 cm) ,
3.2
) , 2
2 b
0.055
_. 0,050
o |
g8
5 0045
] -
8 000
ﬁ -
% 0,035 -
0.030 |

160 180 200 220 240 260 280 300 320
B K

B2 BRKESSARBESREXRME RKREHEREN 20 kg/m’)

3.3

340 360



183

0.20 +
0.18
0.16
0.14
0.12
0.10
0.08
0.06 |
0.04
0.02

T

BHARK /(Wm-K)

1 — 1 a 1 A, 1

dee - |
2 4 6 8 10 12 14
Bk /%

B3 KEREAENEKEN SRS TR

3.4

20%

3.5

0.050 7

0.045

0.040

SHEH /(Wm-K)

0.035

0.030

4 , ( 9 19 kgn)

3.6

®HE /(kg/m’)

A4 FRKBHIRABESEEXRBR (HETRR)

B7 9

1.00 cm 5



184 12 3

0.044
0.042':
~ 0.040'-‘
ag 0.038-.
B 0036
< 0034
g 0.(732:
# 0,030
LAY
0.026
0-024 T T - T T T
0.00 0.02 0.04 0.06 0.08 0.10
IFHEES) /MPa
BS5 HBTREBKMNXEHNNSBRABSEE 1XRMHE
0.1 MPa , 0.044 8 W/m K
0.025 6 W/m K, 43% , 45%
, 10° Pa , )
0.05 MPa
0.05 MPa
1 [3] ) ]
4
(1 , 0.10 0.05 cm,
(2 :
(3) ;
(4

[1] CUNNINGHAM A, SPARROW D J. Rigid Polyurethane Foam[J]. What Makes It the Effective Insulation Cellular Polyme-
rs, 1986; 5:337.

[2] . [91. ,1982,( 2) :13.

[3] . . [M]. : , 1989.

[4] . [M]. : ,1991.

[5] , . [91. ,2000,( 3) :24.

[6] . [M]. : , 1987.

[7] , :

[8] GB/T 3399-82, e [S]. 1982.

[9] , . [ ,2003, 4 1) :35.

[l ,1995( 2) :25.



