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Simulation of Natural Air Drying of Barley

—Comparison of Experimental and Simulated Results—
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Summary

Four models in current use for cereal grain drying, equilibrium model, Morey model, partial differential equation

model and simplified partial differential equation model, were modified to be suitable for natural air drying of barley.

The predicted by the four models and experimental results were compared.

Three models except equilibrium mode! predicted moisture comtent and grain temperature very well. But equili-

brium model overpredicted moisture content and grain temperature of bottom layer.

The degree of prediction of the four models for relative humidities of exhaust air didn’t differ much from one

another and equally the four models predicted relative humidity statisfatorily.

Morey model took much shorter computing time than any other models.

Therefore, considering the degree of prediction and computing time Morey model was the most suitable for natu-

ral air drying of barley.
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Table 3—1. Grain and air conditions used in
validation test.

Variety of barley Otbori
Initial moisture content(%, w.b.) 19.6
Initial grain temperature (C) 220
Initial grain bed depth(m ) 1.0
Airflow rate(m' ./ min.m ) 421
Temperature rise of inlet air

due to fan (T) 382

Moisture content( wb.)

v Zo} o

o

1. AEX|9} oS x|of u|m

7k BB Y48

AZAYAN AL HARFEH 4 2o A8
ojfoM dL AZFAYS &L WA A 1Y
4-13% 2o

20
@  Experimental
19 valves
- Predicted

volues

A 1 1 1 ) | 1 1 1
10 20 30 40 S0 60 720 80 90 100
Drying time Chr)

Fig. 4—1. Comparison of the experimental and
predicted average moisture content
(E.M ; Equilibrium Model, MM : Morey
Model, P.D.E : Partial Differential Equation
Model, SP.D.E ; Simplified Partial Differ -
ential Equation Model).
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Fig. 4—2. Comparison of the moisture content for
measured versus computed values by
Morey model.

Table. 4—1. Summary of regression comparison for computed versus measured average moisture content.

Model * Inter— Siope 2 Se 95% confidence intervals
cept Intercept Slope
MM 0.38 0.95 0.945 0.29 —167 to 0.9 to
1.29 1.22
PED 0.70 0.96 0.980 0.26 —2.06 to 0.81 to
119 111
SPED 0.64 097 0.948 0.28 ~=1.77 to 0.90 to
1.16 1.20
EM 0.37 1.10 0.925 0.83 —0.79 to 0.93 to
0.91 123
* MM . Morey model
PED . Partial differential equation model
SP.ED : Simplified partial differential equation model
EM . Equilibrium model
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dicted grain temperature. (Morey model)
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Fig. 4—4. Comparison of the grain temperature for
measured versus computed values by
Morey model.

Table 4—2. Summary of regression comparison for computed versus measured grain temp.

Model Inter— Slope 2 Se 95% comfidence intervals
cept Intercept Slope

MM 030 1.02 0.927 0.657 ~3.38 to 0.86 to
2.77 1.09

PED 0.87 1.00 0.934 0.645 —4.48 to 0.87 to
2.75 1.13

SP.ED 1.06 093 0.924 0.662 ~0.33 to 0.90 to
179 . 0.95

EM —2.01 112 0.921 3.210 —261to 1.01 to
421 123

* MM . Morey model

PED . Partial differential equation model
SP.ED ! Simplified partial differential equation model
EM . Equilibrium model
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Table 4—3. Summary of regression comparison for computed versus measured exhaust air relative humidity.

Model * Inter— Slope 2 Se 95% confidence intervals
cept Intercept Slope
MM 5.63 0.945 0.952 2272 —26.70 to 0.70 to
21.38 1.32
PED 432 0.93 0.835 4.181 —27.70 to 0.51 to
36.34 1.36
SPED 4.89 0.92 0.828 4.243 —26.91 to 0.71 to
32.14 1.88
EM —2.01 112 0.921 3.210 —2.61 to 1.01 to
421 1.23
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Table 4—4. Comparison of computer running time for simulating 100 hour-drying

Model

Computing time(sec.)

Equilibrium model

Morey model

Partial differential equation model
Simplified partial differential equation model

46
31
385
193
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