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Abstract

Being used the three kinds of aqueous solution of tobacco extracts as a new experimental material,
-experiment and theoretical analysis are performed. Measurements are made with a apparatus designed
and constructed by the author.

The average diameter of the ice crystals is 0.04—0.1cm between 0.2 and 0.6°C of the subcooling
temperature of the solution,

The growth rate of ice crystals in direction of axies A, V, is in proportion to the subcooling tem-
perature, viz;
v,=0.0584ts, where Aty<0.1°C
The growth rate of ice crystal have to be considered not only the mass diffusion and the heat
transfer of rate controlling but also the process in ice crystallization.

The growth rate of ice crystal is found to be independent on the concentration of the solution and
a diameter of ice crystal.
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Fig. 2. A distribution of subcooling
temperature in the crystalizer.
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crystals.
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Nomenclature

A; : surface area of ice crystal (em2)

Cy: concentration of solution at boundary area
G

C; : concenration of solution at surface of ice

crystal (—)

D : mass diffusivity of solute (em?/s)

F : feed volume of sub-cooled solution (em3/s)

h : film heat transfer coefficient(cal/cm2 5. °C)

% : film mass transfer coefficient (em?/s)

l

..

diameter of ice crystal (em)
. Nusselt number (-
: Sherwood number ()
~# : number of ice crystal (—)
n, : number of nuclei of ice crystal (=)
r : radius of ice crystal (ém) '
t : temperature (°C) ‘
ty : temperature of sub-cooling (°C)

V.

v

pi ¢

E4l BRERABSER

volume of bath (cm3)

: linear velosity of crystallization of water
(cm/min, em/s)

: thermal conductivity of solution (cal/cm.

s. °C)

: time (s)

: latent heat of fusion of ice (cal/g)

: density of solution (g/cm3)

density of ice crystal (g/cm?)

: time (s)
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