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Longitudinal scale effect of electro-thermal effectiveness of front panel of the integrated

wooden electric heating composite based on carbon fiber paper
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(1. China National Bamboo Research Center, Hangzhou 310012, China; 2. Key Laboratory for
High Efficient Processing of Bamboo of Zhejiang Province, Hangzhou 310012, China;
3. Hangzhou Dasso Technology Co. Ltd., Hangzhou 311251, China)

Abstract: Based on laws of thermodynamics: law of conservation of energy and Fourier law, the theoretical rela-
tionship between the structure property and the environment temperature above the surface of the integrated
wooden electric heating composites based on carbon fiber paper (CFP) was derived with the solution for one-di-
mensional heat transfer problem, and then qualitatively analyzed to study the longitudinal scale effect of the front
panel of the integrated wooden electric heating composites. The derived relational expression shows an inversely
proportional relationship between the structure property and the environment temperature. In order to verify the
theoretical calculation results, the temperature tests were conducted on the integrated wooden electric heating
composites with 2 mm and 4 mm thickness front panel respectively. The results show that the relationship between
the thickness of the front panel and the air temperature above the surface of the composites based on CFP presents
inversely proportion based on the mathematical calculation. Compared with the air temperature above the surface
of composites with 4 mm thickness front panel, the air temperature of the composites with 2 mm thickness front

panel turns out to be higher through experimental validation, which is consistent with the theoretical calculation.
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Hence, the integrated wooden electric heating composites with thinner front panel have an advantage of utilization

of energy.

Keywords: carbon fiber paper; electro-thermal effect; electric heating composite; heat transfer; scale effect
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Fig.1 Schematic representation of preparation process of integrated wooden electric heating composites based on carbon fiber paper (CFP)
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Fig.2 Integrated wooden electric heating composite based on CFP

specimens with different thicknesses of front panels
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transfer; 1—Heat conductivity coefficient; A—Surface area of composite
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Fig.3 Schematic representation of heat transfer of integrated wooden

electric heating composites based on CFP
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Table 1 Electric parameters of integrated wooden electric
heating composites based on CFP

Front panel . Actual
thickness/mm Resistance/Q  Test voltage/V power/kW
2 397 80 16.12

4 413 81.59 16.12




3218 -

M RER

AR WSS R E 4 s . LR R A AR
JESRREEZEMICHR, BHE, BEA R E
# 2 mm [ /9 &2 & M RHE 50 mm Ak 25 SR B L
4mm A&, B, SBK L 50 mm 4b % <
JE B S B G I 2R e, B A SO S AR
JERE R, X5 S S O A M SR A AT
&, WERERED PR,

30

28

26

24t

Temperature/C

22 +

20

18

0 20 40 60 80 100
Time/min
Bl 4 RIEHJEBUR LR CFP AU G RPRLRIT 50 mm f i 28
Fig.4 Temperature curves at 50 mm above the surface of integrated
wooden electric heating composites based on CFP with different

thicknesses front panels
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