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Effect of Heating Methods in the Process of Heat
Transfer Characterized with Wheat Flour Doughs

REBET* ML BHETL

(Keiko Nagao) (Keiko Hatae) (Atsuko Shimada)

A series of preliminary studies were made to obtain fundamental information on the process of heat
transfer from heating media to foodstuffs in the ordinary cooking procedure. Three different tech-
niques of cooking such as steaming at 100°C, frying at 180°C, and baking at 200°C were applied to
wheat flour doughs, while an attempt was made to compare the thermophysical characteristics of a
thermally stable brass-sphere with those of the doughs in the same heating conditions. The results
obtained can be summarized as follows:

(1) Either magnitude of the rate of increasing temperature in the doughs and the heat flux from the
heating media in the procedure could be ranked with the heating systems as frying>steaming>
baking irrespective of temperature in the heating media.

(2) The values for the rate of increasing temperature, heat flux and heat transfer coefficient
evaluated with the brass-sphere were comparable with each other during frying and steaming, while
the values appeared in a low magnitude in the baking system.

(3) The results obtained consequently suggested that the role of affinity between the vapour in the
steaming and the moisture in the foodstuffs or the condensed vapour on the surface of brass-sphere
may be significant for obtaining better efficiency of heat exchange at the interface between them. In
the case of frying system, the stirred flow of heated oil near the surface of foodstuffs seemingly played
an important role in an acceleration of heat exchange between the medium and the food sample due
to the vaporization of moisture together with an effect of permeation of heated oil into the inner
phase of foodstuffs.
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