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A Study on Effects of Air-delivery Rate upon
Drying Rough Rice with Unheated Air.
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Summary

An experimental work was conducted. by using a
laboratory-made model dryer to investigate the effect
of the rate of natural forced-air on the drying rate
of rough rice which was deposited in the deep-
bed. The dryer consisted of 8 cylinderical contain-
ers with grain holding screen at their bottoms, each
of which having 30cm in diameter and 15cm in
height.

The containers were sacked vertically with keep-
ing them air-tight by using paper tape during dryer
operation. Two separate layers of containers were
operated in the same time to have two replications.

The moisture contents of grains within each bins
after predetermined period of dryer operation were
determined indirectly by measuring the weight of
the individual containers. )

The air-rates were maintained at -6 levels, or 5,
8,10, 15,18 and 20 millimenters of static head of
water. The roomair conditions during dryer opera-
tion were maintained in the range of 10-15°C in
temperature and 40460% in relative humidity. 7
The results of the study are summarized as follows:

1. Drying characteristics of the grains in the bo-
ttom layers were approximately the same regardless
of airdelivery rates, giving the average drying rate
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as about 0. 35 percent per hour after 40~hour drying
period, during which moisture content (w.b.)
reduced from 24 percent to about 10 percent.

2. After about 40~hour drying period, the mean
drying rates increased from 0. 163 percent per hour
to 0. 263 percent per hour as air-flow rates increased
from 5mm to 87.16mm of static head of water. In
the same time, the moisture differences of grains
between lower and upper layers varied from 12.7
percent at the air rate of 5mm of water head to

7.5 percent at the air-flow rate of 20mm of water

" head. Thus, the greater the air-flow rate was, the

more overall improvement in drying performance
was. Additionally, from the result of ineffectiveness
of drying grain positioned at 70cm depth or above
by the air rate of 5mm of static head of water it
may be suggested in practical “application that the
height of grain deposit would be maintained adeq-
uately within the limits of air-rates that may be
actually delivered.

3. Drying after layer-turning operation was con-
tinued for about 30 hours to test the effectiveness
of reducing moisture differences in the thick layers.
As a result of this layer-turning operation, moisture
distribution through layers approached to narrow
ranges, giving the moisture range as about 7 perc-
ent at air-flow rate of 5mm head of water, about
3 percent at 10mm head about 2 percent at 15mm
head, and less than 1 percent at 20mm head. In
addition, from the desirable results that drying rate
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was rapid in the lower layers and dully in the
- upper layers, layer-turning operation may be very
effective in natural air drying with deep-layer grain
deposit, especially when the forced air was kept in

low rate. .
4. Even though the high rate of air delivery is

very desirable for deep-layer natural-air drying of

_ rough rice, it can be happened that the required -

air delivery rate could not be attained because of
limitation of power source available on farms. To
give a guide line for the practical application, the
power required to perform the drying with the spe-
cified air rate was analyzed for different sizes of
drying bin and is given in Table (5). If a farr;xer
selects a motor of which size is 1 or l%— H.P. and
air-delivery rate which raﬁges from 8~10mm of
head, the diemeter of grain bin may be suggested
to choose about 2.4m, also power tiller or o_ther
moderai: size of prime motor may-be recommended
when the o
more for about 120cm grain deposit.

eter of grain bin is about 5.0m or
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Table-1. Air-flow Rate
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Fig .5. Relation between Air-flow rate and Mean
drying rate for different layers before layer-
turning operation

Table-2. Mean drying rate of different léyers before layer-turning operation as the air-flow

rate varied.

. Df:pth of Grain (cm) ‘
Air-flow rate static” 15 30 45 60 75 90 105 120 | Average
head of water (mm) .
20 0.341 0.328 0.307 0.290] 0.263 0.232 0.189 0.155 0.263
18 0.341 0.325 0.307 0.287 0.259] 0.225 0.177, - 0.138  0.257
15 0.345 0.3200 0.309 0.285 0.257 0.219 0.178 0.140  0.257
10 0353 0.327 0.285 0.234 0.183 0.146 0109 0.085 0.215
- 8 0.351 0.324) 0.285 0.234 0.183 0.144/ 0.107 0.078  0.213
5 0.345 0.207 0.240 0.178 0. 096{ 0.052 0.045 0.057  0.163
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Table-3. Grain moisture differences between the ipper and the lower layers for the different
air-flow rates after 39-hour continuous drying.

Statichead of water(mm) 20 18

15 10

Moisture Content (w.b.)

0

18.1

17.4

22.1

Table-4." Mean drying rates of different layers after layer-turning operation as the air-flow

rate varied.

Depth of Grain(cm) ' i
. 15 30 45 60 75 9 | 105 120
Static head of water (mm) i
20 0.273 0.221 0.159 0.118 0. 076, 0. 050! 0.028 0.012
18 {0.300 0.233 0.162 0. 109 0.063  0.043 0.021 0.012
15 : 0.292, 0.231 0.150 0. 072 0. 050 0. 033 0.019 *0.001
10 0.388 O 310! 0. 221 0. 142 0. 063 0.013 *0.025 *0.028
8 ; 0.396 0. 317i 0. 235 0. 146 0. 052 0.013 *0.021) *0.024
5 ; 0.421; 0. 333f 0.171) 0. 069 0. 021? *0. 029 *0. 067 *0.079
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Table-5. The required power ranges to operate fan for different size of grain bin and

air-delivery rates.
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@)m ey 87.16 82.71 75. 62 61. 69 55.13 | 43.68

(cm) (em) N (m?) ™~
120 120 | 1.3% | 109 0. 94 0.71 0.39 0.28 | 0.14
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v | 180 ] 3050 | 24 2.12 1.60 0.87 0.63 | -0.31
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" o0 | 7600 | 617 5.29 4.02 219 | 15 | 077
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