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Accuracy typ 103 °C tolerance ? max see Figure 2 %RH
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] T Drife T <002 “Cr Operating Range | extended 4 0to 100 %RH
ong Term Dri . | r
9 yP y Long Term Drift5 | Typ. <025 %RHyr
AT (°C) ARH (%RH)
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Technical and economical evaluation of the effect of using automatic control
system on paddy dryer performance and milled-rice quality

Abstract
Batch type dryers are one of the common dryers in the northern provinces of Iran and their energy

consumption and paddy drying time are high. Therefore, the use of time and energy consumption
optimization systems in these dryers is very necessary. In this study, the performance of automatic
control systems based on paddy moisture and temperature in the dryers of paddy mills factories in
Guilan province was investigated using the T- student test. Also, the drying kinetics, the trend of
changes in moisture and temperature of paddy in different layers of the batch dryer (bottom,
middle, and high), the amount of energy consumed for drying paddy, and the specific energy
consumption of paddy were presented. The quality parameters for the conversion of dried paddy
to white rice (husking percentage, milling efficiency, whole white rice efficiency, and white rice
breakage percentage) were also evaluated. In the present study, the level of satisfaction with the
performance of automatic control systems among factory owners was investigated, and the
economic evaluation of using automatic control systems in paddy dryers was conducted using the
technique of partial budgeting and profitability indexes. The results indicate the acceptable
performance of the system in measuring the moisture and temperature of paddy in the dryer.

The maximum difference in the moisture content of the paddy recorded with the system and the
grain moisture meter was 0.51%, and the maximum difference between the temperature of the
paddy recorded with the system and the grain thermometer was 1.77°C. The time required to dry
paddy in the surveyed factories ranged from 30 to 47 hours. During the drying process, moisture
changes in the lower, middle, and upper layers varied, leading to non-uniformity in paddy drying.
The energy required to dry each ton of paddy ranged from 1,500 to 1,900 MJ, while the specific
energy consumption for moisture removal during paddy drying varied between 1,700 and 2,500
KJ/Kg H20. In this study, the efficiency of conversion of paddy to white rice was in the range of
64.90 to 65.68 percent, and the use of an automatic control system in the dryer improved the
efficiency of white rice by 4.31 percent, causing an increase of 7.23 percent in whole white rice
after the whitening operation. The majority of the studied factories (87.64%) expressed complete
satisfaction with the performance of automatic control systems in optimizing the drying process

of paddy and enhancing the quality of rice milling. The economic results showed that during the

Fyv



analysis period, net present value (NPV of the use of system was positive and estimated at 84
million Rial, Also, for every one Rial invested in the use of the system, 1.23 Rials were generated
as a benefit. The internal rate of return (IRR) was estimated at 37.4%. Therefore, based on both a
technical and economic point of view, investment in the manufacture and application of an
automatic control system on conventional paddy dryers at paddy factories is economic and

recommended.

Keywords: Paddy, Rice, Control, Energy, Milling efficiency, Satisfaction, Economic evaluation
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