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Modeling of heat and mass transfer for
timber during radio-frequency and
convective drying

Jia Xiaoran, Zhao Jingyao, Cai Yingchun

(College of Material Science and Engineering, Northeast Forestry University, Harbin 150040, China)

[Abstract] The research based on the theory of porous medium heat and mass transfer, com-
bined with the mechanism and characteristics of heat mass transfer in radio-frequency and con-
vective drying, establish the mathematical model and give the definite condition through mass
momentum and energy conservation equations. Each independent and dependent variable has in-
dependent control equation. Use the finite volume method to establish difference equation for to
decouple the coupled partial differential equations, so that each independent variable can be
solved independently when programming in Matlab or FORTRAN .

[Key words] timber; radio- frequency- convective drying; mathematical model; difference
equation

(F3£10571)

gravimetric analysis and derivative thermogravimetric analysis curves of rubber seed shell pyrol-
ysis shift to higher temperature section, and the maximum weight loss rate and temperature in-
creased, but the melted salt was decreasing. The impacts of the concentration of hydrochloric ac-
id and methanoic acid were negligible, but that of sulfuric acid was significant which became
obvious with the increasing concentration. Acid wash was in favor of the emission of volatile
matters contained in rubber seed shell, and can eliminate the sylvite.The ability order of three
acids was as follows: sulfuric acid, hydrochloric acid and methanoic acid. The thermal compre-
hensive characteristic index of pyrolysis decreased after rubber seed shell was pretreated, and
changed with the acid concentration.

[Key words] rubber seed shell; pyrolysis; thermogravimetric analysis; kinetic parameters ; pre-
treatment
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