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Three-dimensional multi-physics simulation based on actual geometry of
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The objectives of this study were to obtain a series of two-dimensional images of
plant tissues, to reconstruct three-dimensional geometry of plant tissue based on data obtained by using
X-ray CT or confocal laser scanning microscopK systems, and to model heat and mass transfer in
three-dimensional reconstructed geometries. The values of thermal diffusivity were found to be
1.46x 10-7, 2.05x 10-7, 2.11x 10-7 m2s-1 for flesh, seed and calyx, respectively. The gas diffusivities
for ethane were 6.0x 10-8, 8.0x 10-8, 1.0x 10-7 m2s-1 for 5, 15 and 25 oC, respectively. The combined
effect of heat and mass transfer was programed in the software and the internal changes of temperature
and CO2 concentrations were simulated with the model. We also found out that the CT value was related to
the density of persimmon flesh. As for a cell structure reconstruction based on CLSM images, the
prediction of heat transfer in cell tissue was carried out and the temperature distribution was

visualized.



CT

CT

CT

CLSM

CT

FV-300
X CT Latheta LCT-100

543nm HeNe
0.25 n
X CT

amirab VSG
STL
ICEM CFD ANSYS

COMSOL Multiphysics 4.3a
COMSOL AB

COMSOL Multiphysics 4.3a

COMSOL AB ANSYS 13.0
ANSYS Inc.
X CT
X CT
CT
A
CT

CT CT

-150

0.97gem?  1.07 gem!
10



CLSM

0.25 1pm

amirab

A B
X CT
CT
B D amirab
ICEM CFD
CLSM
X CT
A
B
X CT




2.05%107 2.11x107 m2s!

15 25
6.0x10¢ 8.0x10% 1.0x107m?2s?

Rezagah et al. (

CLSM

1.46x107

CLSM

M.E. Rezagah, S. Ishida, F. Tanaka, T.
Uchino, D. Hamanaka, Y. Hikida,
Determination of gas diffusivity and skin
resistance for three cultivars of Japanese
pear using their actual 3D geometry,
Environment Control in Biology,

51(4), 193-200 (2013)
DOI:10.2525/ecb.51.193

M.E. Rezagah, S. Ishida, F. Tanaka, D.
Hamanaka, T. Uchino, Three-
dimensional heat transfer modeling of
Japanese pear (Pyrus pyrifolia) during
tempering, Food Science and Technology
Research, 19(5), 765-771(2013)
DOI:10.3136/fstr.19.765

M.E. Rezagah, S. Ishida, F. Tanaka, T.
Uchino, D. Hamanaka, Y. Hikida,
Temperature  dependency of gas
diffusivity and skin resistance of
Japanese pear (Oushuu) based on the
fruit’s true 3D geometry. Food Science
and Technology Research, 20(2),
247-253 (2014).

DOI:10.3136/fstr.20.247

CT

72



2013 9

2013 9

73
2014 5

6V)
TANAKA FUMIHIKO

30284912
@)
HAMANAKA DAISUKE

60399095
UCHINO TOSHITAKA

60399095
TAGAWA AKIO

90216804




