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Analysis on the Drying Characteristics for the Drying Process of a Thin
Film Layer of Sludge

Kong Hoon Lee, Ook Joong Kim
Energy Systems Research Division, Korea Institute of Machinery and Materials, Daejeon 305-343, Korea

ABSTRACT: Drying process in the thin film layer of sludge with the thickness less than a
few millimeters has been investigated using the simple one-dimensional model. Thin film
drying is usually used to dry the viscous materials like sewage sludge. The thin film layer of
sludge is dried on the metallic surface through which thermal energy is supplied to the layer
during drying. In order to solve the equations, the mass transfer rate on the drying surface
should be determined. The mass flux of evaporated water vapor on the surface is estimated
with the formulation given in the literature. The effect of heating temperature, film thickness,
and air velocity on drying has been examined to figure out the drying characteristics of the
sludge layer.

Key words: Thin film drying (M= 71 %), Sludge(£# #]), Moisture content(3t44), Drying
temperature (1% &%)

/s MYy M, 29 ®A% (kg/kmol)
a, R BHE P, E3 %7 B (Pa)
e FE FE (m/ke) R 71AA% (J/kmolK)
e, I (J/kegK) X FE FES (kgHO/kgDS)
D,y @ EASAF(mYs) X, 5%FE F5E (%wb)
H 3% %7 (m) T eE (K)
by, O GAGASF(W/mK) t D A7 (s)
hy, EFE ST D d29()/ke) 2 FE (m)
h, =EASAT (m/s)
hyy | F ZWAL (J/kg) delx 24
h, E&AEI(J/ke)
J, ¢ EWE SR FWe(ke/m’s) Sua 3 71 (m)
B 9HEE (WmK) wo P EAAT (Pass)
¢ L AUEE (%)
p c 2% (kg/m’)
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Fig. 1 Schematic of drying model
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