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Table 1. Characteristics of Perilla oil-cake

Characteristic Unit Value

Density g/cm® 0.421

Moisture content % 1.0903
Iodine value g 160 ~ 209

Width 2.35

Measurement Height mm 2.90

Thickness 0.81
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Photo 1. Stir-frying machine for Perilla.

,20,



Photo 2. Cooler for Perilla.
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Photo 3. Expeller for Perilla.
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Photo 4. Experimental apparatus for autoignition

temperature measurement.
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Nomenclature

Half thickness of sample vessel

Pre—-exponential factor of Arrhenius equation

Concentration of reactant

Specific heat

Activation energy of reaction
Convective heat transfer coefficient
Shape parameter

Thermal conductivity of body
Heat of reaction per unit mole
Heat of reaction per unit mass
Universal gas constant

Coefficient of determination
Surface area

Time

Mean temperature of internal system
Ambient temperature

Critical autoignition temperature
Volume of system

Coordinate
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Greek Letters

Dimensionless reaction rate
Dimensionless distance
Dimensionless temperature
Density of mixture system
Density of sample

Dimensionless time
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A Study on the Autolgnition Characteristics of

Perilla Oil-cake for Fire Preventation

Jae—Hoon Jeong

Dept. of Fire Protection Engineering, Graduate School,
Pukyong National University

Abstract

In this study, autoignition temperature and critical ignition
temperature were measured according to the thickness of containers
based on the same cross—section area using perilla oil-cake after
perilla oil had been obtained at an oil shop. In addition, in order to
identify the ignition risk of the material, apparent activation energy

was estimated, which has led to the following conclusions.

(1) When the thickness of the sample container was 3 cm, the

autoignition temperature of the perilla oil press cakes was 115

,56,



C and their critical ignition temperature 112.5 TC.

(2) When the thickness of the sample container was 5 cm, the
autoignition temperature of the perilla oil press cakes was 95
C and their critical ignition temperature 92.5 TC.

(3) When the thickness of the sample container was 7 cm, the
autoignition temperature of the perilla oil press cakes was 80
C and their critical ignition temperature 77.5 TC.

(4) The apparent activation energy of the perilla oil press cakes
was calculated to be 60.7421 [k]J/moll and the coefficient of

determination 0.9966.
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