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Thermophysical Properties of the Soybean Curd and Prediction of
its Thermal Conductivity

1. Measurement of Thermophysical Properties of the Soybean Curd

Jai-Yul Konc

Department of Refrigeration and Food Preservation Engineering, National Fisheries
University of Busan, Namgu Busan, 608 Korea

The specific heat capacity and density of soybean oil and soy protein composing of the soybean

curd were measured between 30°C and —40°C.
The thermal conductivity of soybean oil was measured to be 0.160 and 0.140, W/m-K at un-

frozen and frozen states, respectively.
The effective thermal conductivity of the soybean curd depended not only on its water content

but also on its fat and protein contents.
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Fig. 1. Schematic cross section of scanning
calorimeter.
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Fig. 3. Specific heat capacities of soybean

oil and dry soyprotein at selected
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Table 1. Specific heat capacity of soybean protein calculated by Eq. 15

X° ws W, 0; A Or Cy?
(-] (] 4] ca ra I8! (k]/kg-K)
0.7813 103.36 200 22.60 2.96 17.06 1.25
Soybean protein 0.8141 105.84 200 22.73 3.01 16.69 1.26
0.8014 99.72 200 22.92 3.06 17.37 1.27
Average 1.26
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Fig. 4. Effect of water content on specific
heat capacity of unfrozen foodstuffs.
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Fig. 5. Effect of water content on specific

heat capacity of frozen foodstuffs.
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Fig. 6. Effect of water content on density
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Fig. 7. Dependency of effective thermal
conductivity of unfrozen soybean
curd on water and fat contents.
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Nomenclature

C,: specific heat capacity [kJ/kg-K] (kcal/kg-°C],

if specified
T: temperature(°KJ (°F3,
W: water content (%)

if specified

X: volume fraction [—)
X weight fraction [—)

K: thermal diffusivity {(m?/k)

A: thermal conductivity (W/m«K} [Btu/h-ft:°F)
or [keal/m-k-°C], if specified

p: density [kg/m3)

Subscript and Upperseript

: effective value

N

™

: protein

-,

¢ i’s component
: solid

[

m: mean value
w: water
F: fat
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