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Development of a capacitance type on-line grain moisture
meter using RF dielectric property
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Fig. 1. Dimensions of parallel plate Fig. 2. Dimensions of coaxial type
type sample holder. sample holder..
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Table 1. Moisture contents of rough

and brown rice, barley and wheat HP4195
sample. : Network Analyze,
. Range of Grain sample
Item Variety Moisture Content
Sample holder
Hwasung 11~27%w.b.
Test Fixture
Rough|  poom 12~28%w.b
Rice ad i Impedance Test Kit
Milyang23 11~24%w.b.
Bﬁ?::;n Hwasung/llpoom|{ 11~18%w.b.
Barley Jinyang 11~21%w.b.
Fig.3. Photograph of the impedance measurement
~ 0,
Wheat Olgroo 11~22%wb. system and coaxial sample holder.
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Fig. 5. Block diagram of the moisture

Fig. 4. Circuit diagram of the LC oscillator, ~ ‘measurement system.
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Fig. 7. Bulk density dependence of the dielectric properties
of Hwasung rough rice at the indicated moisture contents
(5ME and room temperature, 207C).
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Fig. 8. Bulk density dependence of the dielectric properties
of Hwasung and Ilpoom brown rice at the indicated
moisture contents (5Mk and room temperature, 207C).
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Fig. 9. Bulk density dependence of the capacitance of
sample holder for Hwasung rough rice at the indicated
moisture contents (5Mt and room temperature, 207C).
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Fig. 10. Moisture densitydependence of frequency variations
of the LC oscillator including the parallel plate type sample
holder filled with Hwasung and Ilpoom rough rice at 20°C.
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Table 5-5. Regression analysis expressing the moisture density (Pm) and grain
temperature (Ty) dependence of the oscillation frequency (F) at room temperature, 20°C
(parallel plate type sample holder).

Item Grain - Regression goefﬁaents - R SEC SEC /;
Rough rice -1.43472 -0.001085 5.02744 0.9838 0.0057 0.0012
My Brown rice . -1.00272 -0.001195 494735 0.9344 0.0072 0.0015
Barley -1.96691 -0.001576 5.03654 0.9956 0.0035 0.0007
Wheat -1.5726 -0.002041 5.01649 0.9905 0.0038 0.0008
Rough rice -4.5985 -0.005990 9.98982 0.9768 0.0158 0.0017
10ME Brown rice -4.17561 -0.00322 9.65200 0.9209 0.0456 0.0050
Barley -8.60826 -0.007276 | 10.04725 0.9936 0.0128 0.0014
Wheat -7.70880 -0.007207 9.97140 0.9575 0.0346 0.0039

*Regression model : F=ap,+bT;+c¢
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