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The influencing factor in drying characteristics of fluidized bed drying with different drying conditions for
husked barley were carried out. This fluidized drying mechanism of husked barley was consisted of consecutive
two falling rate parts, first falling rate period and second falling rate period without showing constant rate
period. The drying rate constant was increased with decreasing charged amount and relative humidity and
increasing air temperature and air velocity. Since the drying rate constant expressed by Arrhenius type equation
in the falling rate period showed good linearity, the falling rate period was condsidered as the controlling step.
The activation energy of first falling step was 1,100 cal/gmol, while for second falling step the values showed
1,600 cal/gmol.
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Table 1. Physical properties of drying air at atmospheric
pressure

X 10° C X
TLO (Kgﬁn3> (%g/m,s) KIK.,°K) (WM, °K)
25 1.1085 1.8461 10125 002545
35 1.1095 1.9803 10135 002615
45 1.0745 1.9319 10150 0.02685
55 1.0410 19711 10165  0.02755
65 10105 20153 10175 002825
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Fig. 1. Moisture content vs. drying time at various charged
amount for fluidized bed of husked barley.
(U,= 3.0 m/s, RH = 30%, T, = 35°C)

10 .
[
0.8
= 400g
= -——300g
~ 0.6 ————200g
W
[
04
2 / !
>
S 0} 7
) ’/,.;/‘.’.
o é
1] 1 1 i L
[ 01 Q2 03 04 0.5

content (d.h.)

Fig. 2. Drying rate vs. moisture content at various charged
amount for fluidized bed of husked barley.
(U,=3.0 m/s, RH = 30%, T,= 35°C)
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Fig. 3. Moisture content vs. drying time at various air velocity
for fluidized bed of husked barley.
(RH = 30%, T,=35°C, b =300 g)
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Fig. 4. Drying rate vs. moisture content at various air velocity

for fluidized bed of husked barley.
(RH =30%, T,=35°C, b =300 g)

He A ARYE wFor 397 wie FEAF7)
Zbo] glo] &dx SR AFHUT Azt

F3h Kim 59 A7oM 2R Zew FEAxIt
o] FEAR 1HA 2 ﬁ%—zjz zuhsn 2 Agsitty B

Zo| e AXETE Fig 33 490 2k e Fig. 3
Erd wE TR 7‘*011
Z Zel7} gl ole ToJo9Jr Okamura®"¢] 79| F5%

Az BN FNEEE 0.6~1.65 m/sE HIA7HA A
ERE 3 43 & Ao|7t gl B3 niel o
e & F AJTh T Umedar 72 553 220
AFelM HA FE3EE ol dolME Channelinge] 248

o N oN

r°\'

{dh)
<
)

=
=

0.2

Moisture content

0.1
ms 1 1 L 1 1 1 1 1 L
0 o5 10 15 25 45

Orying time ( hr )

Fig. 5. Moisture content vs. drying time at various air
temperature for fluidized bed of husked barley.
(b=300g, U = 3.0 m/s, RH = 30%)
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Fig. 6. Drying rate vs. moisture content at various air
temperature for fluidized bed of husked barley.
(b=300g, U ,=3.0m/s, RH = 30%)
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Fig. 7. Bed temperature vs. drying time at various inlet air
temperature fluidized bed of husked barley.
(b=300 g, U ,=3.0 m/s, RH = 30%)
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Fig. 8. Moisture content vs. drying time at various relative
humidity for fluidized bed of husked barley.
(b=300g, U,=3.0m/s, T,= 35°C)
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Fig. 9. Drying rate vs. moisture content at various relative

humidity for fluidized bed of husked barley.
(b=300 g, U,= 3.0 m/s, T,= 35°C)
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Fig. 10. In W/W_ vs. drying time at various charged amount
for fluidized bed of husked barley.
(T,=35°C, U = 3.0 m/s, RH = 30%)
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Fig. 11. In W/W,_ vs. drying time at various air velocity for
fluidized bed of husked barley.
(Ta =35°C, RH = 30%,Wb = 300 g)
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Fig. 12. In W/W,_ vs. drying time at various air temperature for
fluidized bed of husked barley.
(RH=30%,b=300g, U, = 3.0m/s)
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Fig. 13. In W/W, vs. drying time at various relatively humidity
for fluidized bed of husked barley.
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Fig. 14. In k vs. inverse of temperature on drying rate constant
(k,, k,) of husked barley.
(b=300g, U,= 3.0 m/s, RH = 30%)
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Table 2. Drying rate constant of naked barley (hr)

n: constants
Drying variables Drying
K, K,

200 1.171 0.061
Chargid)?)mount 300 1.049 0.053
g 400 0.967 0.040
. . 15 0.967 0.040
Alr( r:;l())glty 20 0.994 0.050
3.0 1.049 0.053
. 35 1.049 0.053
Air temperature 45 1.108 0.057

0 NC) ’ ’
(O 55 1273 0.068
Relative 20 1.171 0.061
humidity 30 1.049 0.053
%) 40 0.967 0.040
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Nomenclature

A: constant (-)

Cp: specific heat (kJ/kg® K)

Dv: diffusivity of water vapor (m*min.)
d: thickness of slab (m)

d.b.: dry basis (-)

Ea: activation energy (cal/gmol)

K, K,, K,: drying rate constant (1/hr)
K,: mass transfer coefficient (kg/m’hr)
k: thermal conductivity of air (W/m, hr)
R: gas constant (cal/mol, °K)

RH: relative humidity (%)

S: surface ‘area (m?)

T: absolute temperature(°K)

T, air temperature (°C)

t: time (hr)

: air velocity in fluidized bed (m/s)
W: moisture content of dry basis of barley (-)
W, critical moisture content (-)

W.: equilibrium moisture content (-)
W, initial moisture content (-)

W, moisture content at the surface (-)
Wt

W,

X:

U,

<

[}}

: equilibrium moisture content at a drying time (-)
charged amount (kg)
distance from centre of eligible dried substance (m)
viscosity of gas (kg/m, s)
p,: fluid density (kg/m’)
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