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A Study on Developmeﬁt—of Drying Method of Paddy Rice in Sack
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Summary

This ‘siudy was carried out to develop a method of grain drying ststem that can be
done by forcing the heated-air directly into the grains within the sack. The air duct
avas pushed into the central position of the grain-deposited sack and the heated-air was
forced to flow in the radial direction. The system is referred here as the unit sack
drying system,

At a first step of this study, an air flow resistance tester was constructed to medsure
the resistance of air flow to grains in cooperated with some  different sack materials,
the sack materials, the tested were rice-straw bag, sack of polyethylene film, and jute
sack In addition, unit sack drying system was constructed to ‘investigate the drying
characteristics of the dryer. on this dryer, two kind of terminal air ducts were attached
and tested to examine its effects on uniform drying, and also, aseries of drying test
was performed to trace the effect of increasing air flow rate on uniform drying.

The results are as follows:

1) Resistance of air flow for each sack material was increased almost proportional to
the increasing rate of air flow. Experimental data showed little significant differences
of the air flow resistance among the materials.

2) From the comparison with air flow resistance of sack material and that of roughrice,
it was indicated that airflow resistance of sack material was much higher than that of
rice rough Therefore, in the unit sack drging sysle in which air flow is destined to face
¢he sach material after leaving the grain, it was suggested that air flow would be inu
niform to each part of grain within sack because of much higher air flow resistance
of sack material than that of grain, and the fact would results inuniform grain drying.

3) Drying test on the unit sack drying system in cooperated with different type of
terminal air ducts showed that high speed air is better for uniform drying than in high
press ure, with the drying system which was assembled wnth the air ducts delivering
higher speed air, there also involved a problem of significant inuniform drying. Therefo-
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'T€, any means to improve the inuniferm drying- should be undertaken for practical use,

4) A series of drying test with in creasing air flow rate resulted jthat increasing air

flow. rate in the unitsack. drying system.gave little effect on uniform drying, therefore,

it is' recommened to change its drying system for drying grain uniformly,
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a:Motor ‘speed controler
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b:Speed controlable moter

c:Centrifugal fan

d:Air duct
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h:Air duct

i:Grain container
j:Wire net

Fig 1, Skematic diagram of AIR FLOW RESISTANCE TESTER
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(a) type"A” (b) type “B”
Fig 2, Specification of air ducts(unit : em)
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b:Air duct
c:Grain
p:Air flow measuring equip.
e:Vinyl tube

f:A.ii' flow controler
g:Manometer

‘i:Fan :

j:Speed controlable motor .
k:Motor speed controler
I:Motor for compressor
m:Compressor

n:Air chamber

o: Air tube

p:Air tube

p:Air controler

q:Fuel controler

r:Solenoid valve

s:Burner

t:air flow measvring epuip.

bFig.s. Skematic diagram of designed
experimental unit sick dryer
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Table.j, Air flow rate in unit sack drying

with dlfferent air flow rate

Test No l Ait Flow Rate
1
- DT-1 0. 024 m?/sec/100kg
DT-2 0. 059
DT-3 0.082
DT—4 0.093
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Table-2, Average static pressure as resist-

ance to aiir flow for some sack mat-
erials and rough rice (n mmAp.)

Materials| i Rough
Fam : Sack |Rice

‘Speed Rice P. E. P ‘ Jute (30cm
«rpm) . Straw|Film(A) Fxlm(B) u depth)

40| 05 03 08 05 06
780 1 3.1 2.9 3.6 3.2 3.2
1030 | 5.3 5.2 5.4 53 5.4
128¢ 1 8.7 8.2 9.4 8.7 8.7
1520 | 12,0 11.8 125 1.3 12,2
1750 | 16,7 ~ 17.4 18,9 17.6 17.5
1980 | 21,6  21.7 231 21.9 " 22.1
2270 | 26.3 28,3 27,0 27.3

2460 27.9  27.4 299 27.9  28.2

Note : P.E. Film (A) : 3} ¥-9] z}&
P.E. Film (B) : E¥}q =&
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Table 3, Analysis of variance.

Source ‘d.f. } SS ' MS F

6,33 3,17
21,50  5.38 2.37<F 0.05
18.15 2.27 NS=3.87

Replication 2
“Treatment 4
“Error 8
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Fig 9(b). brying rate vs. time(test no. DT—2)

T
] A
:8: 3.0 l\ \ - “'Ih:‘ol:rel:yl:;e -1
===
IS L | \

-
‘ Alr flow:. 093m?/sec/100kg l
| e
3 4 s ¢ 1 &
T, TIME, HOUR

Fig 9(c)* Drying rate vs. time (test no. DT-—3) - Fig (4).Drying rate vs. time(test no. DT —4%

-3988-



=k LA BYRRTES BRe WY B

B<DT—3>oh 2ol Wik = el Bmern spor
. |
aHT KEM g 3 mmmme e
T RHEEA FUREN Y + ue A
IR <Y 9 (GMOMD>E EL@se o
S G % R $RE BHEET Aolch <2y
> 23, WM<DT—1>4 sopq M o
BRI BTH As —%% 0,3%/br oz
A ER SR <23 9 (WD
A2 gt 29, 2o mme @ oo
MrA s & KB ZF Amsden o Lgs &
BB, & W —% BRERE MR o
A & WA —ERAEES BAMES BEY =
R SRR A S it o
<DT-2>:0.7 o7, HB<DT—3> 106

H%<DT—4> :0.2%), THEZ BHEME

Ml e BHS kSRS 2RE ZHEC &
MY 4% 7o 27} WA 4B 2ol 5 A
L2 RELH 28U o9 —% BEEES 4
S A R 2~aR sl 4
o BRES ML ok WA L) iy g
MAEEA W2 wREYS B3 kSRS
RE BRRE BT Wihex ogaro

Elbel BBRER, A% Fig— BE| BESE

BREM RYERA e BEES st
= BRI TH—L BEY + gdod, 2yng
H-RRE 4L 02 B 2 systemo]
BR= ook 02 s oo},

N. # ®
K HEE KEyyol Y FESBNE BY 4+ 9
= BYRESES BHE o BREEsd (%

i BYT EEREREY + 9= ENER #ygs
kel Wit BE gRAETy 2R FeERsE
T ol & RBSABE B MNF % SRERS Kb
3 1 BRBHE REsged, 1 R8s 9o
3}z,

1 BREGERY BRF #HY + Jt HEy
B At REEFS QT B &R, 28
Bell etk 42 v &sbA Biny a4 REUEH,
< B&HE BERE FE%0) ddY, 2y g
REN BYERE O8 S 92 BR2RE A
o df Aoz 2k oo

2 #F BRY ZEEHT 99 REEHS b
BY #R, 849 REEHE 49y RBEUEH ¥
HEs] 2 e detiEed REEE ByEEs
By BERRBE B9 BRE 59 4 5se
Pl 5 2 BEREES 4us e Hoes
wA8= 9l e}, ' ‘

3. ZREEI EBRME LEER &2 &9
H-RBE A8 52 BEhY =RE 2B
= ERYFL, BEo) wWE THE BEY 49
T ERYES @A BRI 231 @eE
UBYERE KR 22 REsystem o gloj 4=
HERY =2 EEY ZRE BRE TRAE 9
WA= ERYe) HES FiE—3iA EERscz 2
BlEHel BE =+ 2E systeme] FHgio) =R

B F L

4. BAREL BRYRRE 2EREY B0 Biem
Bl &= Bl w14 KBT 22, Siiny
<+ BEEY B MK TH—A g
224 KEEY BNZAE BiRd FE—2 Mz
T 4 gtk 2oz BREG ByER oo
BH— EHRE HA o2 BRS REsystemo]
BE=s oJof T Aolr,

A A X m

L. Collins, Tappans. 1953, Flow patterns of air
through grain during drying. Agriculture
Engineering. pp 759~760. '

2. HaH. Carl W. 1971, Drying farm crops. The
AVI Publishing Co.

3. Hukill, William V., N. C. Ives. 1955, Radial
air flow resistance of grain. Agricultural
Engineering. pp 332~335

4, Hukill, William V., C.K. Shedd. Non-linear

flow in grain drying. Agricultural Enginee—
ring. pp 462~ 466,

5, Kramer, Harold A. 1947, The mechanics of
rice drying. Agricultural Engineering. pp 411
~413, ‘

6. Shedd, Cladue K. 1953, Resistance of grains
and seeds to air flow. Agricultural Engine-
ering. pp 616~619,

7. Stirniman, E. J., et al, 193], Test on resi-

-3989-



SEATEEMN 178 B 4% 19754 127

stance to the passage of air through rough- =, EWE, pp 347~ 376. :
rice iu a deep bin. Agricultural Engineeri- 10, BE-—mA 4A, 1969, BEHERE, HAEE,
ng. pp 145~148, pp 4~35,

o mm BEARS RE RENES HES 1 REE 1070 %R0 BEL, DEK I
. Ei BREHRET. » . |
o WEKB RETBHE, 1965 BEARKKRE

-3990-



