
Accepted Manuscript

Determination of thermal diffusivity of persimmon flesh tissue using three-dimensional
structure model based on X-ray computed tomography

Fumihiko Tanaka, Keitaro Imamura, Fumina Tanaka, Toshitaka Uchino

PII: S0260-8774(17)30452-1

DOI: 10.1016/j.jfoodeng.2017.10.021

Reference: JFOE 9054

To appear in: Journal of Food Engineering

Received Date: 12 June 2017

Revised Date: 21 September 2017

Accepted Date: 24 October 2017

Please cite this article as: Tanaka, F., Imamura, K., Tanaka, F., Uchino, T., Determination of thermal
diffusivity of persimmon flesh tissue using three-dimensional structure model based on X-ray computed
tomography, Journal of Food Engineering (2017), doi: 10.1016/j.jfoodeng.2017.10.021.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jfoodeng.2017.10.021


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Determination of thermal diffusivity of persimmon flesh tissue using three-dimensional 1 

structure model based on X-ray computed tomography 2 

 3 

Fumihiko Tanakaa,*, Keitaro Imamurab, Fumina Tanakaa, Toshitaka Uchinoa 4 

 5 

a Laboratory of Postharvest Science, Faculty of Agriculture, Kyushu University, 6-10-1, 6 

Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan 7 

b Graduate school of Bioresource and Bioenvironmental Sciences, Kyushu University, 6-10-1, 8 

Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan 9 

Corresponding author: Fumihiko Tanaka  10 

E-mail: fumit@bpes.kyushu-u.ac.jp 11 

Tel & Fax: +81-92-642-2935 12 

 13 

Abstract 14 

Computed tomography (CT) images were acquired for an intact fruit and the cell tissues of 15 

persimmon flesh using two types of X-ray CT devices. The relationship between the porosity 16 

and mean CT value for small tissue samples having a volume of 0.3 mm x 0.3 mm x 0.3 mm 17 

was investigated. The three-dimensional microstructure of the issue was reconstructed using 18 

image processing software and heat transfer simulation was carried out based on the real 19 

structure model. The effective thermal conductivity of the tissue was determined by comparing 20 

the results of the three-dimensional (3D) model simulation with those of the homogeneous 21 

model simulation and was related to the porosity of the sample. The Brailsford model was 22 

selected as the most suitable model to predict the effective thermal conductivity of the tissue. 23 

The porosity, thermal conductivity and moisture distributions were visualized for an intact fruit 24 

based on analysis of high-resolution X-ray image. 25 
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