HIO| QA ARIASE (J of Biosystems Eng)
IVol. 34, No. 1, pp. 15-20 (2009. 2)

Hio|2C|E MR8 & e

o2 I 8

s MM e
M YA

Development of a Moisture Content Sensor for Rapeseed as Biodiesel Raw Material

C. K. Lee Y. Choi

H. J.Jun K S. Jung

This study was conducted to develop a moisture sensor for rapeseed, a bio-diesel material. A typical rapeseed,
SUNMANG, was used as a raw material. The rapeseed moisture content sensor consists of three components, such as upper
and bottom electrodes, a test material dish, and a fixing housing. To evaluate the performance, a data acquisition system
was equipped with the rapeseed moisture sensor, computer, printer, and main board. The findings of this study were: 1)
the rapeseed moisture content was inversely proportional to electric resistance, and 2) values of electric resistance were
recorded in a range of 10~100 M(), depending upon a change of the moisture content. The determination of coefficient
(Rz) and standard error between rapeseed moisture content and electric resistance were 0.9921 and +0.289, which indicated
a highly correlative relationship. The response of rapeseed moisture sensor to temperature change was also observed for
further performance test. Satisfying results were obtained, such as the determination of coefficient (Rz) of 0.9918, predicted
standard error of £0.373%, deviation of 0.103%, measurement error of 0.14~0.48%, standard deviation of 0.01~0.22%, and

measurement time of 28.3 s per point, respectively.
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Fig. 1 The principle method of moisture content measurement.
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Fig. 2 Schematic of a rapeseed moisture measurement sensor.
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Fig. 4 Rapeseed moisture content measurement system.
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Fig. 5 Relation between rapeseed moisture content and sensor output.
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Fig. 6 Effect of grain temperature on rapeseed moisture sensor.

Table 1 Effect of grain temperature on rapeseed moisture sensor

Rapeseed moisture content (%) | 10 & 20T 20 = 30C
6.64 -0.004 0.004
10.17 -0.008 0.006
11.37 -0.006 0.026
13.83 -0.005 0.012
16.67 -0.009 0.040
Average (%) -0.006 0.018
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rapeseed moisture content.
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Table 2 Descriptive statistics of measuring error and standard deviation between dry oven method and rapeseed moisture sensor

Rapeseed moisture sensor (%) 6.16 6.75 8.12 9.10 14.19
Dry oven method (%) 6.64 6.89 832 9.40 14.60
Error (%) 0.48 0.14 0.20 0.30 0.41
Standard deviation (%) 0.010 0.111 0.071 0.171 0.220
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