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Abstract: [Objective] The effect of wood fiber content on properties of wood fiber/fumed silica com-
posite vacuum insulation panel (VIP) was analyzed to provide support for the preparation of composite
VIP. [Method] The effects of different wood fiber content on microstructure, pore structure and radiative
conductivity of composite VIP core were investigated by SEM, mercury porosimetry and FTIR. The ther-
mal conductivity of composite VIP at different ambient temperatures was tested by the heat flow meter.
[Result] Most of the wood fiber voids and pits were filled with fumed silica nanoscale powder, and the

three-dimensional spatial structure network constructed by wood fiber and fumed silica was built. When the
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mass fraction of wood fiber was 40 % , the total pore volume, porosity and average pore size of the VIP were

4.61 cm®/g,60. 6% and 0. 13 pm.respectively. When the ambient temperature was 25 °C the radiative ther-

mal conductivity of vacuum insulation panel was 0. 60 mW/(m * K) and the total thermal conductivity was

6.58 mW/(m « K). When the environment temperature was 55 ‘C ,the total thermal conductivity was 7. 21

mW/(m » K). Compared with the fumed silica core material without wood fiber, the comprehensive per-

formance cost was reduced by 28. 7%. [Conclusion)] The use of wood fiber instead of partial fumed silica to

prepare composite VIP can greatly reduce the cost of core material while maintain good insulation perform-

ance, which has very wide application prospect.
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Table 1 Mass fractions of components in different composite VIP cores
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Table 2 Changes of pore structure parameters of

different wood fiber/fumed silica composite core
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6 4.71 0.29 62.1

P4 keSS 1.5 F6 /9 3 AN SEA b Y 22
FENARAE S A 2R, FLRE 0% 5 4 b S e A R R
INATRI R BALECRE . 4 ORR A bR £ 2250 3 AT
I3 53 R AL (FL AR << 0. 002 pm) (A FL (FLAR N
0.002~0. 050 pm) FlI R AL (FL4£>>0. 050 pm). h

4 AT FERL 1,5 F16 7E BALFLAE N 0. 01~0. 03
pm BPESH B 1 AN, 4730 KT 0. 03 pm FIZE 30
/NT0. 01 e 05 B YA 22 55 AR AR R AR X AAIG, B
3 AR Y AL AR T A A A LIS B L BL AR
UM XA, NI 4 3B 0] DLFR B FE A 5 B ALAL
20 0.01~0. 03 pm B H 30 0 048 1 5% 1o » X 1 W 78
ZA N LB LR AR

Differential intrusion
(=)
(=]
W
T

EZRANR{E/(mL g enm™)

1 I 1
0.02 0.04 0.06 0.08 0.10
fL4#2/um Pore diameter

Bl 4 AFARLYE/SAH SO, B4 M1
2 5 A i
Fig.4 Distribution of differential intrusion of different
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