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Development of a Grain Moisture Content Measurement Sensor for
Automatic Control of Rough Rice Drying by Natural Air
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Summary

This study was conducted to develop a grain moisture content measurement sensor for auto-

matic control of rough rice drying by natural air. For the above objective, the electrod type

sensor was designed and tested. The sensor was able to produce electrical resistance which changes

with moisture content of grain.

An A/D converter and a micro-computer used for processing measurement data of sensor.

The developed sensor satisfied most design requirements and the results of statistical analysis

show that there is no difference between the measurement method of sensor developed and of

the dry-oven.

Using the developed sensor and measurement system, we are able to measure moisture content

of rough rice automatically in drying by natural air.
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Fig. 5. Specification of moisture sensor.
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Table 5. Regression equations of the voltage as a function of moisture content and temperature

Model In(V)=a, + a, (MC)
+a,(T) + a,; (MC*T) R3?
Position a, a, a, ay
Top 0.7884 0.0887 ~0.2867 0.02 0.9452
Medium 5.054 -0.0942 -0.5165 0.081 0.9626
Bottom 16.1994 -0.7204 -1.5228 0.0782 0.9051

._55_




B WEEREES ABHER B AKE NEdN HRT

gl 72t A2 FE A/DHSE Sl 33
e HolEole =222 7|Alo] (machine lang-
uage) & o|43le] A3t FAREL A=A
2} 5|4 7)o| 10cm, 45em, 80cmollAd 1417+ kAo
2 F£YHEE dglon, £AMAL 2z a4
A 28¢5 A=E sislch

4) Wit o FEEAE

2AY AR P4gol 2%452 249 50ke
o FAME WM Azvlel A A4y &
T-8o] 15%) olEuintAl Zdzshn WiHRERE A48
of A9 MES s, AEBEL LEHS
AEY ¥ KMihe Hixste £A4HE sk

2ARL sy AlFALme] EREE =43
7 sis Al 4 FAAME o8 AFH
o olgF 233 7129 LEA2Y (105C, 244 74
o ola gl AzulelA [hfel #sE bk

LAYL o423k 2ol AAsgich

1) B4 @ dubAl 1 5% (b utal)

2) 497171 3047

3) A¥7A=% 50ke

Azdle 5o, A7, Fol7b 77k 0.2m, 36em,
140eme! HBMAF 22 30emEolol £ 271710.2
em9l AHube Adasigdel, Azdle] Wniola A
o2 2e 77}t 10em, 45em, 80cmigolol] A&
£ % REEIOE shedle, Azylel Foo
£ e Eolol 37 1.8ml Feprw sjozg o)
ot AMER FE SFAHANE A Alsle] B
BifFalolol o GAkRS 54 & A dai
olghzto] Aztgl Azule] FEE A Zolel Yy
ztzb 90cm, 0.09m' o|gich ZAzHlel] FF sl XH
it /Y5 ATH ol wep &4 n2isl of
6m' /min-to] ==& sjgich

T A $58 SAHAME o 3 -85
€ Ha LAz g ANE o8 Y
AR ste] Wi ake) Aol Et-E FAugoz
A8k

4. BR A ER

PERE SKR Gt EEESHTE S8 A
H AAE o] &8 AFEe g FH3} ez
U (105C, 244170 ol o8 gl el AzdloflA 5

_56_

Moisture content (%, w.b.)

0 20 80 120
Time (hour)

Fig. 7. Moisture measurement data measured by

dry-oven method and sensor developed

of top layer.
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Fig. 8. Moisture measurement data measured by
dry-oven method and sensor developed of
medium layer.
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Fig. 9. Moisture measurement data measured by
dry-oven method and sensor developed
of bottom layer.
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