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The Calculation of Rotary-dryer and the Drying Characteristics of Ricebran

H. Hwang-Bo*, Jin Un Son*

*Dept. of Chem. Eng,, Daeku College

An alternate procedure for the calculation of rotary-dryer is proposed,

using the operating

characteristics and the ratio of the time rate of heat capacity. The number of transfer unit in

the period of constant rate of drying may be calculated from the knowledge of the humidity-

increase in the dryer.

Drying characteristic curves of ricebran are plotted from the experimental data and the diffusion

data and the diffusion coeflicients of the moisture in the ricebran are calculated.

An example for the calculation of rotary-dryer is given.
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Fig. 1—a. Course of Temperature in a Continuous
Parallel Flow Dryer
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Fig. 1—b. Course of Humidity (Hg) of Air and
Saturated Humidity (Hw) of Air at the Surface
Temperature of Drying Material in a Parallel

Flow Dryer
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Fig. 2—a. Course of Temperature in a Continuous
Countercurrent Dryer
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Fig. 2—b. Course of Humidity (Hg) of Air and
Saturated Humidity (Hw) of Air at the Surface
Temperature of Drying Material in a Counter-
current Dryer
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Fig. 3—a. 4./6, as a Function of NTU and o for
Parallel-flow Dryer
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Fig. 3—b. 19,./02 as a Function of NTU and o for
' Counterflow Dryer
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Um?/m%}

C: Concentration of moisture in the solid [g—mole/cm?]

a: Surface of solid particles exposed to air

Cy: Average humid heat of air
Cp, Cy: Specific heat of air and solid [Kcal/kg—solid, °C]

D: Diffusion coefficient {em?/sec]
: Diameter of dryer [(m]
F: Total surface of solid particles in the dryer [m?}

Hy, H,: Humxdlty and saturated humidity of air
[kg—moisture/kg—dry air]
by, he: The maximum and minimum difference between
the saturated humidity and the humidity of air in
the period of constant rate of drying
{kg—moisture/kg-dry air]
k: Mass transfer coefficient {Kcal,/m% hr]

mg, mg: Mass flow rate of drying material and

air, respectively [kg/hr)
mg: Mass flow rate of dry air (kg/hr]
Q: The exchanged heat (Kcal]
R: The half thickness of drying sample {em]
S:  cross section of dryer [m?]
tg, ts: Temperature of air and the material ecy

u: heat transfer coefficient [Kcal/m2 hr. °C]

We, Wi

the material

the time rate of heat capacity of air and
(Kcal,/hr-°C])

(_kg—moisture

w,, Wi, Wwe: Free moisture contents = .
oy W 12 ) kg—dry solid

z: Distance along dryer [m)
f: time (sec]
O, ;. Operating characteristics of air and the material
-1
®: Number of transfer unit -]

w: Ratio of the time rate of heat capacity (less than unity)

(11)



