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Study on Optimal Ratio of Air Flux to Grain Mass
for Rough Rice Drying

Yang Zhou Luo Xiwen Li Changyou
(South China Agricultural University)

Abstract

Parameters of airflow in deep bed were obtained by using thermocouples and temperature-
humidity sensors. It was concluded that the air flux directly affected the drying rate of grain. The
drying rate ascended rapidly when the ratio of air flux to grain mass ratio increased in initial
period. But when the ratio of air flux to grain mass increased to a certain degree and continued,
the accretion of drying rate would decrease in evidence. It was also shown that a large air flux
could greatly improve drying rate during the initial period of drying, but its effect was not
obvious in the later stage. The movement rule of saturation relative humidity line in deep bed was
studied on the basis of air flux and grain mass ratio. The relationship among optimal air flux and
grain mass ratio, air temperature and initial moisture content was correlated to an equation. The
parameters of the equation were given. The results provide foundations for auto-control of rough
rice drying.

Key words Rough rice, Drying, Air flux, Optimization

&

J:!ETXTKIEJB’J?FH%F\ 5 7K A AN [a] 9 BRI B AT AR

518

PHBAR 0 BEAE » W32 AR 45 AN ] 9~ 4% 1R ) Ui 5

BA AT T 2SRk HERERY %‘r%rﬁyzﬁ TR AR SO B RE A 5k
TR FFE 0 T AR R H R B AL ARG SR B XU 5 8 0 I B 22 6 1 7 R A

SO SULIE TR TR A S Ht s TR T L,
RS 5 A . AU 4 SR e s
BTROTES. RN TRy | a7

B — A RE {H - 3X I AN BE HLIE A BT o A A T TR A R 2 T M5 1 e R 2 DL SR [ 3~ 4
BAES RO REA S SO TR BEAE R LI . SEPr SRR VR B PR TR . A R AR A Y

Wk H . 2006 - 10 - 08

oo ERER R DR MR W+, 510642 T
BB Em R R TRYEE # WA S

ZRKE EERLRETREY R #R WLAESm



5 5 3

B 4 A8 T K 145 R 0 B A 123

FHWE 51 2 XL 35 T T4 25 R Sad 28 R
TR % ME R E R A N, 4 WA 20 em,
4.4 em ) [ 8 Z N AE — & By — AR )2 TR,
AN SRR Sy 2 mm BB . o T4
P& RE B TR R L A S T R 5 R B A P o A e A
U 1) PR T A

T 5 v RURR 1 R/ B 22 2 A JRUTE H 1 98 i
T T AT TR IE AT O T DL AR v
25 A1 T RRE T R R B 2 SR AL BB 30 s
ICFE 1R, FEt, 5 THRIEA D O LR 2 cm
TR W A MRS A Y IR R AR D e, i
DR240 BIZEG B IC R AR 15 s BRER IO 1 IR,

2 R

2.1 REERYRELLNTREZRHXR

AU A DR /N T 42 5 e R A ) T R R R )
MR AL TR S KRR TR, BT e KGE e
TR, TR N A& DNIRE R T2
M TRV R R RA RAEZ. TR TESR
Wi (g/) H5FAaY R (kg) b L AFE R —A Kok
ViR

AN TR) T8 B ) B XU 5 4 ) o fe L L FRR )2
TR R e R WA 1 iR, EH M, #oR
AR PG T 5 KR (V0 e, FoR AR E CCH,
b F 7 IXUFH TR BE (0D

8T 1,=50°C, $=50% , My =36.55%

ez

7 —e—2h
—,: 6 —a— 3h
s 5 f/./- —a— 4h
A x‘{x—::_: —»— 5h
0 s 10 15
Llge(kg*s)"
CRRECEY UL T Ry S e R
RN S NP N ET

Fig.1 Curves of average drying rate versus air flux

and grain mass ratio
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Fig. 2 Saturated humidity line moving process
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Fig. 3 Saturated relative humidity line moving rule
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Fig. 4 Saturated relative humidity line moving rule
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Tab. 1 Optimal ratio of air flux to grain mass

in different drying conditions

AR MHRE WahE NESEYRELT
ta/ C $/ % IKHEE Mo/ % Lop/g * (kg » s)7!
30 70 42. 66 8.31
30 30 50. 32 9.38
40 70 40. 60 9.30
40 60 1. 23 8. 63
40 50 34.47 9.13
40 40 40. 81 8.18
40 30 39.39 9.35
50 70 38.22 8. 83
50 60 24. 41 7.01
50 50 36.55 8.29
50 40 42.89 8.26
50 30 47.72 8. 64
60 70 56. 60 8.92
60 60 26. 90 6.49
60 50 50.10 7.48
60 40 50. 95 9.57
60 30 33.33 7.39
70 70 38.52 7.24
70 50 56.15 8.07
70 30 38.18 7.87
80 70 27.76 4.98
80 50 39.51 6.50
80 30 56. 80 8. 46
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Tab. 3 Variance analysis

J5 78

S HHEE FHf % Fi F it FHH I
[EYE] 2 19.709 9.854 24.854 Fo.05(2,20)=3.49

WA 20 7.9299 0.397 Fo.01(2,20)=5.85 % *
Bit 22 27.639
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Fig. 5 Optimal ratio of air flux to grain mass in

different conditions
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