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Résumé

Aocki and Terumoto measured the temperature at the centre of a cylindrical potato piece
- (diamater 5 mm, length 15 mm) as it was cooled and frozen in the environment of cold air at
—10°C.  The piece was cooled without freezing for some time according to the Newtonian
law of cooling before it began to freeze when its temperature was reduced to several degrees
below 0°C. Immediatlly on freezing the temperature was raised to a temperature one or two
degrees below 0°C called the first freezing point.  t'hen it was again reduced to a constant
temperature called the second freezing point and was kept at this temperature for some time
before it decreased further. The second freezing point is without doubt the freezing point of
the body of the piece.  The appearance of the first freezing point was explained by Aoki as
the result of freezing of a layer of sap enveloping the surface of the piece. A number of cells
of potato tuber were broken when the piece was cut out of it and the sap flowing out from
them formed a thin layer over the surface of the piece.

The heat flow in the interior of the piece after the beginning of freezing of the sap layer
was treated mathematically by the heat conduction theory.  The theoretical curve and the
measured values of temperature (cross marks) were shown in Fig. 4. The sap layer began to
freeze at the point B and was completely frozen at the point C'.  The time of freezing of the
sap layer was not long enough to raise the temperature at the centre of the piece to the freezing
point —0.7°C of the sap and it was still 1°C or so below this temperature when the freezing
was completed. The surface of the piece which had been kept at the temperature of sap freczing
point began to be cooled at the point C’ but the heat flow towards the centre of the piece was
still goiﬂng on at this point. The temperature at the centre of the piece was, therefore, raised
to the point C after it had reached the point C’ and then it began to decreasé again. Since the
point C’ could not be determined experimentally, it was estimated by the method of trial and

error.



