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Fig. 2 Schematic diagram of the method
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Table 1 Parameters of the layered structure

parameter value parameter value
[, /mm 0.1 ky /(W/(m-K)) 0.185
I, /mm 1.5 hy /(W/(m*C)) 0
I /mm 4.4 hy /(W/(m*C)) 0
p, /(kg/m®) 1 190 T, /C 37
p, /(kg/m®) 1116 T, /C 37
p3/ (kg/m’) 971 T /C 37
¢ /(1 (kgK)) 3 600 Q,/(W/m?) 368.1
¢, /(J/ (kg'K)) 3 300 Q,/(W/m?) 368.1
¢; /(1 (kg'K)) 2 700 Q5 /(W/m?) 368.3
ky /(W/(m-K)) 0.235 T, /°C 37
ky /(W/(m-K)) 0.445 Ty /C 37
q/(W/m?) 10 000 T, /C 20

Pl 4 R T 25 PDRER TH IR BERS RSP0 A 16 B IR A F10 B 43 50 A SCO7 R i 25
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Fig. 3 The temperature distribution along x- axis Fig. 4 The temperature variation at the structural surface
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A New Method for Solving Heat Transfer
Problems of Laminate Materials Based
on the Differential Theory

LI Xixia, DAI Haiyan, LI Changyu
( Guangzhou College of South China University of Technology,
Guangzhou 510800, P.R.China)

Abstract: A new analytical method for solving heat transfer problems of laminate materials was
proposed based on the differential theory. The curves of temperature variation at the interface
of the laminate material were approximately linear in a small time interval. With the method of
separation of variables, the analytical solution containing unknown coefficients of each layer in
a small time interval was obtained. According to the continuous condition of energy at the inter-
face, the unknown coefficients of each layer were determined. Then the temperature field in the
whole time domain was obtained. Finally, the analytical method was used to solve the heat
transfer problem of a 3-layer structure. The analytical results were compared with those of the
finite element method, and the influences of several parameters on the temperature field were

discussed, with the correctness of the proposed method verified.

Key words: laminate material; heat conduction; separation of variables; differential theory
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