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Abstract

The apparatus and method that permit rapid and continuocus determination of thermal conductivity
and diffusivity of Kochujang, Korean native semi-solid food, are presented.
1. The thermal conductivities of Kochujang are 0.3517 kcal/mh°C at 25°C, 0.3957 kcal/mh
°C at 50°C and 0.4221 kcal/mh°C at 100°C. Thermal diffusivity of Kochujang is 0.1000
cm?/min at 50°C, specific heat and density are 0.573 kcal/kg°C, 1,220 kg/m3, respectively.

2. There exists 6.04 % discrepancy between the measured value and the calculated one from

specific heat and density values.
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Table 1. The compos1tmn of Kochu]ang used
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Fig. 1. Cylindrical cell for thermal conductivity
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Fig.2. Schematic diagram of the apparatus for
testing thermal properties
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Fig.3. Specific heat measuring apparatus
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Table 2. The changes of center temperature
at various initial temperature

Temperature at the center of

Heating time ‘ cylinder at

min) 1 asec 50°C | 100°C
0 | 25.0 50.0 100.0
10 Lo417 65.0 113.6
20 w0 67.5 115.4
30 | 5.3 689 | 1166
40 [ 46.0 69.3 118.2
50 | 46.2 70.0 119.1
60 1 46.7 70.7 119.6

*Heater current; 0.65 amp
Resistance of heater wire; 40 ohms/m



( 160 )

————

1 z 3 4 5 67890 2 4 s 7610

Fig. 4. Semilogarithmic plot of the experimental
data of Table 2
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Fig. 5. Thermal diffusivity test on Kochujang

olwl Advle FE hLERe WES Table 33
Zon o % Wz Fig.55 o] Al 0L
o} REY EE 2851 18.2°CE —EshA =Hlgled B
W A G G)RA & et o] Y F U

__ AR®  _ 0.916%(2.80)
4(Tr—To) 4x18.2

=0.1000 cm?®/min.
rrEtA RLES RIS HE L2 —Ed A7

a

ZTEMR - B0y - RER

ERE TP

Table 3. The temperature changes at center
and surface of cylinder

Heating time Temperature (°C)
(min)
center surface

0 25.0 23.0
10 25.0 33.0
20 28.2 42.9
30 34.7 52.0
40 42.1 61.0
50 50.5 68.7

Ilvitial water bath temp; 25°C
Heating rate (A); 0.9°C/min
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Table 4. Experimental data of specific heat
measurement of Kochujang
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<#H A = %>

A = linear rate of heating, °C/min

Japan 44, 587

C, Cy,» = arbitrary constants

C. = specific heat of water

C, = specific heat at constant pressure, Kcal/kg°C
= current, ampere

k = thermal conductivity, Kcal/h m°C

L = length of cylindrical sample

ql

R = radius of cylinder or inside radius of thermal

= rate of heat transfer per unit length, Kcal/h

diffusivity tube, cm
r = cylindrical coordinate
T = temperature at arbitrary time, °C
T; = initial temperature of water, °C
Tw = temperature of mixture, °C
T, = initial temperature of sample, °C

Ty = temperature at the center of a cylinder or
diffusivity tube, ©

Tr = temperature at the surface of a cylinder or
thermal .diffusivity tube, °C

t = time, min

z,3,2 = rectangular coodinates

W. = weight of water, g

W, = weight of red pepper, g

Z = resistance per unit length of heater wire, Ohms
/m Greek

= thermal diffusivity, cm?/min

Y
|

=
i

cylindrical coordinate

= density, kg/m?



