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Freezing of Bean Jam “Azuki-an” Fresh by Cold Air
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Summary

As hasic research on the freezing of bean jam (Azuki-an Fresh), the mechanism
of heat transfer from the frozen material and freezing times were investigated.

As the freezing medium, atomospheric cold air was introduced into experimental
apparatus shown in Fig. 3.

The cold chamber was maintained at a temperature range of —5°C to —25°C,
with cold air velocities ranging from 1.0 m/s to 13 m/s.

Products were formed in two spheres of different sizes with diameters of 30 and
45 mm respectively,

The results are summarized as follows.

1) The time required to freeze the center of the sphere from —1°C to —5°C
was from 10 minutes to 60 minutes as shown in Table 2.

9) Heat transfer coefficient ‘h’ at the surface of the sphere was calculated from
the freezing time and expressed in term of dimentionless parameters according to the
equation.

h)D =94(. 89 R, "/P '
where ;
D =diameter of sphere
A =thermal conductivity of cold air
R, = Reynolds Number

P, =Prandtle Number





