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Example: A solid is to be dried from the free moisture content

X1 =0.38 kg water/kg DS to X, = 0.2 kg water/kg DS. Estimate the time
required for drying. Given : Mg/A = 21.5 kg/m?, Rc = 1.51 kg/ h.m?)
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Example: An insoluble wet granular material is dried in a pan
0.457x0.457 m and 25.4 mm deep. The material 25.4 mm deep in the
pan and the sides and bottom can be considered to be insulated. Heat
transfer is by convection from an air stream flowing parallel the
surface at a velocity of 6.1 m/s. The air is at 65.6°C and has a humidity
of 0.01 kg water/kg DA. Estimate the rate of drying for the constant
rate period.
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Example: A 100 kg batch of granular solids containing 30 % moisture
Is to be dried in a tray drier to 15.5 % of moisture by passing a current
of air at 350 K tangentially across its surface at a velbcity of 1.8 m/s. If
the constant rate of drying under these conditions is 0.0007 kg/s.m?
and the critical moisture content is 15 %, calculate the approximate
drying time. Assume the drying surface to be 0.03 m%kg dry dry
solids.

Solution:
Mass of water = (100x%0.30) = 30 kg
and mass of dry solids = (100-30) = 70 kg

WT
F =100 kg P=2
— >
X1 =30 %, 70 % DS X>=155%, DS =845%

Dry Solids Balance : F =W + P = 100x0.7 = Wx0 + Px0.845 =
P=82.84 kg

Moisture in product = 82.84 — 70 (kg DS) = 12.8 kg moisture

X1 =30/70 = 0.429 kg water/kg DS,

X, = 15.5/84.5 = 0.183 kg water/kg DS

Water to be removed = 100x0.30 = Wx1 + 82.84x0.155=W = 17.2 kg

The surface area for drying=(0.03 mzlkgMDS)xm kg/D/S = 2.1 m*and
hence the rate of drying during the constant
period=(0.0007x2.1)=0.00147 kg/s.

As the final moisture content is above the critical value, all the drying
Is at this constant rate and the time of drying is:

t = (17.2/0.00147) = 11.700 s or 3.25 h.



