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ABSTRACT

In the study on Fluidized-Bed Drying of Parboiled Rice
Using Energy from Rice Hull Fluidized-Bed Combustors the
fluidized-bed drying system was combined with the fluidized-bed
combustor in order to use rice husk from the milling yield of
parboiled paddy as a source of energy in parboiled rice

fluidized-bed'dryer.

From the experiments, rice husk was combusted in a 15. cm
column at rice husk feed rate of 2,825 g/hr and air feed rate of
3@ Nm®/hr. Hot flue gas from the combustor together with hot air
from the air heater of 17@ Nm"/hr was used for drying of parboiled
paddy in the fluidized-bed dryer of 6 cm width and 66 cm lensth
with the parboiled paddy feed rate of 6.5 k€/hr. The temperature
of inlet air to the dryer was set at 120, 13@, 140, and 158 C
respectively. The height of bed of parboiled paddy was set at 3,
3.5, 4 and 4.5 cm respectively for each temperature. It was found
that heat from the combustor was able to supply approximately
about 5@-55 % of heat required to dryer. Rice husk from parboiled
paddy could generate only 66 % of energy from the combustor. The
overall efficiency of drying was 7-11 % for the first stage drying

and 2-4 %X for the second stade drying. The major heat, about

9@ %, was lost with air from the drying column.
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NOMENCLATURE

Cross-sectional area of tube or bed, m

Surface area of bed, m

Cross-sectional area of tube or bed, m"
Empirical constant of Eq. (9), dimensionless

Heat capacity of air, Joule/kg K

Diemeter of sphere having the volume of the paddy, m
Void fraction in a random packed bed, dimensionless
Void fraction in a bed at minimum fluidizing
Acceleration of gravity, 3.80 m/sec”

Conversion factor, 980 gm.cm/(gm-wt)(sec)”

Heat transfer coefficient between hot air and
particles, Joule-sec.m .K

Height of fixed bed, cm

Height of bed at minimum fluidizing conditions, cm
Empirical constant of Eq. (9), dimensionless
Moisture content (dry basis), %

Mass of dry material, kg

h’d-/k'. Nusselt number for hot asir parboiled paddy
heat transfer, dimensionless

Presgure drop across bed, cm.H_O

Rate of heat transfer, Joule/sec

The volumetric flow rate of air, m°/sec

dM/dt, rate of drying, gm.H, 0 evaporated/gm.dry

Reynolds number, dimensionless

dnU° 'CP' parboiled paddy Reynolds number, dimensionless

Rate of dryingjs gm.HzO/hr.kg dry solid



x

£

w« v “vu
a

Drying time, min

Temperature of air in bed, C
Temperature of air inlet, °C
Superficial air velocity through a bed of parboiled
paddy, m/sec
Velocity of particle, m/sec
Weight of bed, kg
Moisture-content (dry basis), X
Moisture-content (wet basis), ¥
Density of paddy, kg/m”
Density of air, k€/m"
Sphericity of paddy, kg/m"
Viscosity of air, kg/m.sec

Total drying time, hr
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