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Fig. 1 Relations among the thermal diffusivity deviated percentage by Eq. (15) My (%] and the
thickness- widthess ratio by Eq. (14) W{—)
O :observed data of potatoes; A :model data



RS W B OFAIEICERIL 29
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Fig. 2 Relations among the standard deviation 2{~ ) and the thermal diffusivity y{cm?/min) for
the various dimensionless length (sheath deviated length-half thickness ratio) x{—
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Fig. 3 Relations among the standard deviation z{—J, the thermal diffusivity y{cm2/min) and
the dimensionless length 2{~] for model data of Xj=0.0
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Fig. 4 Relations among the standard deviation z{—], the thermal diffusivity y(¢m?/min) and
the dimensionless length x(— for model data of Xj=0.3
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Fig. 5 Relations among the standard deviation z[~3, the thermal diffusivity y{cm?/min] and
the dimensionless length x[—) for model data of Xj=0.6
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Fig. 6 Relations among the standard deviation z(—), the thermal diffusivity y{cm?/min) and
the dimensionless length x{—J for potato data of sample No. 4.601

Table 4 Calculated values of the thermal diffusivity o (assumed sheath at center) ant oy (assumed
sheath at X7)

Sample No. 4.601 4.602 4.603 4.604 4.605 4.606 4.607
aplem?/min) 0.075 0.083 0.110 0.076 0.072 0.106 0.077
aygLem?/min) 0.075 0.075 0.076 0.076 0.072 0.077 0.077
Xil—1 0.000 0.290 0.520 0.000 0.000 0.510 0.000
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T )
‘” °  observed values (No 4.601 ,21= .7 cn)
B — calculated values (x= 0 ,21= .7 cnm 1
\ 7 = 7.515627E-02 (em”™2/min))
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2
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0 1 2 3 4 5
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Fig. 7 Relations among the dimensionless temperature 7{~) and the process time s(min] for
potato data of sample No. 4.601
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200 |xe= .5119999 ()% i °
ye= 7.675011E-02 cm Z/mm :
ze= 3. 320144E 03 ( )

150

100 |

5 b ye

1
x (=)
Fig. 8 Relations among the standard deviation z(—J, the thermal diffusivity y(cm?/min] and
the dimensionless length [~ for potato data of sample No. 4.603
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1 T - - " " - T ¥ -
o observed values (No 4.603 ,21= .69 cm)

8 —— calculated values (x= 0 ,21= .69 cm

7 = .1099221 (cm™2/min))
8
4 4 :

4 5
s (min)

Fig. 9 Relations among the dimensionless temperature 7{~ and the process time s(min) for
potato data of sample No. 4.603 by the thermal diffusivity assumed sheath at center

T
1 Y

: ° observed values (No 4.603 ,21= .69 cm)
81 —— calculated values (x= .5119999 ,2l= .89 cm

; Z = 7.671880E-02 (cm™2/min))
N

\\\

PN
.2

0o T 2 3 i 5

s (min)
Fig. 10 Relations among the dimensionless temperature 7{— ) and the process time s{min) for
potato data of sample No. 4.603 by the thermal diffusivity assumed sheath at Xj

10~60°C iz v T, MEW 10°C & LC, REBREEL CHBYT-7 o & Xj & 2RMHES 25
BRI L » T ooy OffiE LTRDI o iz, Table 5 10~ LCRT, REEERRIC Is0 5 Pl 4 KR
DAY, o OENRE ((°C) O LRI - TR ELE b » T 5, ARREET G, Fig 11 R+
L5, BEERMMRE LY, AR TEbLIhIBEN B LD,
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Table 5 Calculated values of the thermal diffusivity ax(cm?/min] assumed sheath point at Xj of

potatoes
10— 20— 20— 30— 30— 40— 40— 50— 50— 60—
20°C 10°C 30°C 20°C 40°C 30°C 50°C 40°C 60°C 50°C
0.073 0.077 0.074 0.074 0.073 0.069 0.070  0.081 0.072 0.071
— — 0.072  0.072 - - 0.070 0.074 0.071 0.074
0.070 0.075 0.075 0.068 0.075  0.077 — - 0.079  0.086

0.069 0.065 0.073  0.066 0.078 0.071 0.084 0.080 0.074 0.077
0.072  0.073 0.075 0.069 0.074 0.076 0.070  0.077 0.080 0.085
0.071  0.077 0.072  0.082 0.075  0.075 0.077 0.074 0.079  0.076
0.072  0.070 0.070 0.072 0.077  0.073 - - 0.077 0.081
0.070  0.071 0.072  0.073 0.079  0.080 0.074 0.073 0.082 0.081
0.073 0.065 0.072 0.072 0.075 0.076 0.076 0.078 0.081 0.077
0.071  0.071 0.072 0.075 0.076  0.077 0.077 0.078 0.082 0.081

0.0714 0.0725 0.0753 0.0758 0.0783

where, the values of last raw: average values
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0 20 40 60 80 100

t [" C]
Fig. 11 Relations among the thermal diffusivity alcm?/min] and the temperature {(°C) of
potatoes
O :this work, @ :previous results¥, 0 :Yamapa!®, & :Marrusws et al'”, A:Rao et al'®,
A Lamsire et all¥, ¢ :Rick et al®
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L, MR CHEEOMEMRCARELT o OEEHEETSE 10~75°C 2k, 0.0762~0.0874 cm?
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A Study on the Thermal Diffusivity of Potato
by using Small Shape Specimens

Rentsu Ro, Kiyoshi Kusora and Kanichi Suzuxi

Faculty of Applied Biological Science, Hirvoshima Universiy,
Higashi-Hiroshima 724, Japan

In order to obtain the optimum design and operating conditions in the various equipments
and process, it is necessary to determine the thermal diffusivity of the food materials. In
previous papers, we have studied the thermal diffusivity of spherical root vegetables!),
potato slabs?, rectangular and cylindrical potatoes®, and egg yolk and white gels®.

As for small shape food materials, we can not cut them into large shape specimens, as
shown in the from first to third papers!¥, therefore, the results in the these papers are very
scattered. The reason in that of a thermocouple into the center of the small samples.

Now, in the present paper, we took up the study of the thermal diffusivity of small
shape samples under various top point conditions. For this we used potato samples that
had uniform tissue and physical properties for the wide portions.

The values of thermal diffusivity of potatoes are considered (0.01728¢-6.867) X102
(cm?/min) (where, ¢ is temperature [°CJ) at temperature range between 10 and 60°C.
These results are better than the average value of 0.0840 cm?/min that we obtained in the
previous paper®. The reason for this improvement is that the top point of the thermocou-
ple can not be incert into the center of the small shape samples, but we can obtain the top
point position by assuming the true position must have a minimum standard deviation for
the calculation results under the various assumed top point positions.





