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Design of needle-typed moisture content detecting instrument of grains

=

x % =

WANG An

WU Yang

woox W

LIU Quan

CEBUARN R LB 8 & 230031)
(Engineering Collega of Anhui Agriculture University, Hefei, Anhui 230031, China)

BWE:ATREEDEKREFLZEMNGAFTH LAk, T4
W T ARAEZ AN ER, R T —HABENANSH
974200 SR AT AR R AR Ak B 1 oF B8 AR LA 3
Sk E R THEGRAARMNEE, RBRERE T,
ZEEABLERFOMNEIRERKRT 10, 2R F 05
RN T2s, BEHEGAKEEZERPTEA TR
FlAt &5 eh K o el 24l ke R b h 5 &k &
EEMNERBET OB AT E.

XKEF X ;ERE; SKE; &0

Abstract; In order to enhance the speed and precision of grain
moisture content measurement, and to satisfy the need of online de-
tection of drying machinery, a new symmetric needle typed moisture
content sensor which direct thrust into the grain was proposed,
which was cooperated with high precision testing circuit and optimi-
zation algorithm, and the corresponding new equipment was
designed. The trial results indicated that the error of paddy moisture
content measurement was no more than 1% and the response time
was less than 2 s. Through simple parameters setting, this
equipment could be applied to measure moisture content of other
grains. Through this new method., a new online measurement
scheme was put forward.
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Figure 1  Schematic diagram of needle-typed sensor
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Figure 2 Local structure diagram of moisture content

detection instrument

1.2 BERSZRIT

AW K AR A N e B B Y R ST M RE [ LI 3.
R G832 By BTN ek R A PR RGN L A A A e L A AL
H L UEE R BT MCU Gz il &) 4Ll . BT % 18 5
1 P % A A Ll 1) 5 Bt BEL 70 (8 13 88 ) R 4 AR 45 N
HLS T 9 D BE R 85 7K A 5 4% 03 47 R 2 19 52 i 8o LA K 4%
T2 O B 5 flash #E B2 A8 T U6 B8 Koz 11 IR 4S  A7
fitf . B R M TR SR A F B STM32F215RGT7 Y
Tl Gl A ol i
1.3 MmN E

ABIETE R A ADS 93445 43 4 BEL T Y DI 4588 1, ey

68

SEIEWIN

HRER }:{> D AR
I3 A% I LN
. CERCAET
MCU > i
<~ FLASH
B3 mie®iRiER
Figure 3 General frame of hardware system
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Figure 4 Impedance detection circuit based on AD5934
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Table 1 Obtained impedance values of grain samples at
different moisture contents, temperatures kQ
&k WRE/C
/% 0 10 20 30 10 50 60 70
12.3 9190 9121 9049 8953 8841 8733 8634 8526
13.1 8894 8841 8784 8697 8600 8522 8439 8 350
14.0 8657 8622 8576 8523 8475 8430 8383 8 285
15.4 8208 8152 8107 8062 8000 7904 7841 7 802
16,7 7836 7711 7663 7622 7583 7471 7378 7 251
18.5 7013 6953 6906 6930 6882 6811 6748 6 682
20.9 5924 5905 5746 5707 5748 5704 5632 5631
22.1 4673 4632 4571 4523 4453 4381 4309 4 236
23.5 3068 3025 2980 2937 2961 2907 2811 2 860
25.5 1919 1985 1918 1867 1813 1855 1798 1754
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Figure 5 Surface of Polynomial fitting
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