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Modelling and evaluating the batch deodorization of sunflower oil
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2. Model of heat transfer

A quasi-steady energy balance model for simulating the heat
transfer in vegetable oil was employed. The unsteady heat transfer
was described by a sequence of short regular time intervals At (of
the order of seconds). The heat transfer during each time interval
was considered as steady. Moreover, the temperature field of the
oil throughout apparatus’ volume was assumed as uniform for
each time interval.

The history of oil temperature was determined by means of a
sequence of computing time steps which duration is equal to the
time interval At. The oil temperature T;., at the end of each com-
puting time step can be calculated by the following equation:
Tin=Ti+k-F-(Ts—T;)-n-At/(M-c+ My -Ccm)- (1)

This equation was derived from the differential energy balance
of the apparatus related to the beginning and the end of the com-
puting step. It was assumed that the temperature Ts of the heating
medium throughout the process is stationary. The temperature of
the entire metal body with the steam coil/jacket was assumed to
be equal to the temperature Ts of the heating medium for each
computing step. It was taken into consideration that the intensity
of heat transfer at steam condensation is high and the thermal con-
ductivity of the metal body is high as well. The intensity of heat
transfer was evaluated by the overall coefficient of heat transfer
from the heating steam to the oil processed. Two values k; and
ky of this coefficient for the first and the second stages, respec-
tively, were adopted. The stripping steam used during the second
stage leads to a reduction of heat transfer intensity. The lower va-
lue of the coefficient k, reflects this circumstance.
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