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Feasibility Study of Paddy Dehydration Using Impinging Stream Technique
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ABSTRACT
The objective of the present research was to study the possibility of reducing the high initial
moisture content of paddy by using an impinging stream dryer as a first-stage drying. In this study, the
coaxial two-impinging stream dryer prototype for paddy drying was developed and the effects of various
operating and geometric parameters, i.e., inlet air temperature; particle flow rate; impinging distance the

between two opposed inlets and number of particle feeding points, on the overall performance (in terms
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of the volumetric water evaporation rate and volumetric heat transfer coefficient) and energy consumption
of the impinging stream dryer were then investigated using the high-moisture paddy as a tested material.
The results showed that an increase in the inlet air temperature led to an increase in the volumetric
water evaporation rate and specific energy consumption (SEC) but led to a decrease in the volumetric
heat transfer coefficient. In the case of particle flow rate it was found that an increase in the particle flow
rate led to an increase in the volumetric water evaporation rate and volumetric heat transfer coefficient
but led to a decrease in the SEC. It was also observed that performance of the dryer in the case of
single-point particle feeding was higher than those in the case of double-points particle feeding. In terms
of dried product quality it was found that an increase in the inlet air temperature and particle flow rate led

to an increase in the head rice yield and whiteness. In addition, a decrease in the impinging distance

resulted in lower head rice yield and whiteness.

Keyword: Impinging Stream Drying, Paddy, Volumetric Heat Transfer Coefficient,

Volumetric Water Evaporation Rate
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Head rice yield=

Weight of Whole kemels
X100

. (7)
Weigh of Paddy
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5 —a— =5 cm., Wp=130 kgdry solid/h
> ---m--- L=5 cm., Wp=150 kgdry solid/h
g2
e L=10 cm., Wp=130 kgdry solid/h
; = —e—L= -, Wp= gdry soli
c=
@ @ ---4--- L=10 cm., Wp=150 kgdry solid/h
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—a—L=5 cm., Wp=130 kgdry solid/h

w
{

---#--- L=5 cm., Wp=150 kgdry solid/h

w
&

e
o ¢ L=15cm., Wp=150 kgdry solid/h
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41
* = L=5cm., Wp=130 kgdry solid/h
40 &~ L=5 cm., Wp=150 kgdry solid/h
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