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Estimation on Affecting Factors and Contribution Rate for Air
Permeability of Sawdust as Bulking Agent on Composting

Byung Tae Kim'

Department of Environmental Engineering, Daejin University, Kyungki-Do, Korea

ABSTRACT

This study estimated the contribution rates of inlet air flow, moisture content, air—filled
porosity and particle size on the total pressure drop for the sawdust used as the bulking agent in
the composting. The statistical model for pressure drop including the affecting factors was
proposed. (R?=0.998~0.950) While the laminar air flow(v) and particle size(SIZE+v) had the
positive relations to the total pressure drop, the turbulent air flow(v*), moisture content(MC#v)
and air—filled porosity(AFP+v) had the negative relations. Total pressure drop sharply increased
with increasing of the inlet air flow. And the most significant factors affecting to total pressure
drop were the particle size(SIZE#v) as positive factor and air—filled porosity(AFP#*v) as negative
factor. The contribution rate to total pressure drop by the particle size(SIZE*v) was continuously
increased with increasing of the inlet air flow, but the contribution rate by air—filled
porosity(AFP*v) was decreased. And total pressure drop was little changed even though the
increasing of moisture content above the range of dry moisture content 0.25. The contribution
rates of affecting factors had the different tendencies with increasing of the moisture content,
especially in the negative factors as air—filled porosity(AFP+v) and moisture content(MCsv). For
effective composting process, it is preferable to select the sawdust with higher air—filled porosity

as bulking agent to enhance the air permeability.
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[Table 1] Variation of Air—filled Porosity and Particle Size of Sawdust by Moisture Contents at Dry

Bulk Density of 0.221 kg/L

Moisture Co_ntent Moisture Conltent Air—Filled Porosity Particle Size
(dry basis) (%, wet basis) i)
000 0.0 (OO. 063127% * (ozj 026086) %
0.2 20.0 (OO. 670898) * (02_ .15798[3 "
042 296 (00. 67056()) * (02_ '15194% .
067 40-2 (o().b?seo%* (02,'261548)*
o 203 (00. 66049% * (0? 541891) .
149 296 (OO. 65033(; * (()2_ 05206% “
22 691 (OO. .03053% * (03_ 626987) “
* () : standard deviation
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[Fig. 2] Relationship between pressure drop and moisture content at different air velocity.

[Table 2] Values of Regression Coefficients by Inlet Air Velocities in Equation (1)

Regression Inlet Air Velocity

Coefficients 0.005m/sec | 0.01m/sec | 0.02m/sec | 0.03m/sec | 0.04m/sec | 0.05m/sec
a 90,336.2 49,693.6 29,257.5 25,164.3 24,066.5 19,621.9
b —3,200.3 —3,640.2 —3,685.8 —-4,161.8 —4,581.5 —5,190.1
c -20,252.8 | —13,372.3 | —7,945.3 —6,869.0 —7,442.9 —6,425.5
d -96,340.2 | —78,884.5 | —54,835.7 | —50,190.3 | —54,014.8 | —50,977.5
e 25,094.8 31,540.7 29,4051 28,535.5 29,951.4 30,608.4

Sum of Squares 6 2 112 270 739 1,009

R? 0.986 0.998 0.967 0.963 0.950 0.960
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[Fig. 71 Variation of contribution rate to total pressure drop by affecting factors at inlet air velocity
0.03 m/sec. (*MC(d.b.) means moisture content(dry basis).)
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