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Prediction of Thermal Diffusivities of

Fish Meat Paste Products
4. Thermal Diffusivities of White Muscled Fish Meat Paste Products

Soo-II CHOI**, Bong-Ho HAN, Jong-Chul KiM, Tae-Jin BAE, and Hyun-Duk CHO
Department of Food Science and Technology, National Fisheries University of Pusan
Pusan 608-737, Korea

Thermal diffusivities of white muscled fish meat paste products were measured and an expe-
rimental equation for prediction of the thermal diffusivity was suggested.

The thermal diffusivities of products with water contents of 43.0?) to 82.49% and lipid contents
of 0.50 to 14.88% could be deduced as following equations ;

Qsozec =0.0832 - 10° - Xy +0.0797 * 10°, m* - 5

Qiosse =0.0873 * 10° + Xy +0.0830 - 10°, m? - 5!

Qr2009c=0.0842 - 10° - Xy +0.0901 - 10, m? - s

From these equations, an experimental equation was derived for the prediction of ther-
mal diffusivities of white muscled fish meat paste products :

a=(1.308+0.1324 - Xy) * .aw—0.0627 - 10® - X,,—0.1355 - 10°, m® - s

The errors of the thermal diffusivities predicted with this equation were less than + 0.30
% compared with those measured. ‘
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B, : n-th root of the equation J(B,)=0(—)
Fo,, : Fourier number for infinite cylinder(—)
Fo, * Fourier number for infinite plate(—)
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J, * Bessel function of 1st kind of order one(—)

9 : temperature (%)

9, : initial temperature (C)

9z - heating temperature ()
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Table 1. Chemical composition ranges of fish meat

paste products prepared with additives

(Unit : %)
Water 43.00—82.49
Crude fat 0.50—14.88
Crude protein 9.17—36.08
Carbohydrate 1.00—29.29
Ash 0.18— 2.52

Hilgk (% 5, 1988a: # 5, 1988 : & 5, 1988b)l
Ao} o] |—3t RN BBHEE Ky &Re
Z7td wet AXAo R =ys9m, FA--KSEE
AN BERBRE Jod ua Frstged, 7t
REANA S BIEfE b3 2ol verd & U
.

@ 80300=0.0832 * 10° + X, +0.0797 - 10 - )}

r=0.8773

Q10063+=0.0873 - 10% - X_+0.0830 - 10 -+ )

r=0.8939

Q12000 =0.0842 - 10% - X_+0.0901 - 10 -+ (5)

r=09333
o 7] A

a - thermal diffusivity (m?® - s')

X, - mass fraction of water in product(—)
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Fig. 1. Thermal diffusivities of white muscled fish
meat paste products versus water content.
—A—. 8039+ 050C in water, —@—: 100.63
+0.80C in saturated steam and water,—[{J—

: 120.09+ 1.50C in saturated steam and wa-
ter.
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o 7141,

X\ © thermal conductivity (W - m? - K)

9 : density (kg - m™)

C, : specific heat capacity (k] - kg - KV
whelA BB S A (6)e P o) EEERE
WE B HARRECRRY 78 4 Y. 13H &
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g2otA Aol AAIEHo Ar}(Siebel, 1982;Dicker-
son, 1969 ; Charm, 1978 ; Heldman and Singh, 19
80 : Riedel, 1949; Chen and Heldman, 1972:
Sweet, 1974 ; Baghe-Khandan and Okos, 1981).

A=(486+1.55+ §—0.005 - §% - (1—0.0054 - X,) -

10—3 ................................................ (7)
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A=0.2851~0.000376 * §+1.07 - X, e ®)
_}\':0148-}_0'493 . Xw ........................... (9)
)":A'w -Xw+}‘{'xf+>"p.xp .................... (10)
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C,=1424 - X, +1549 - X,+ 1.675 - X,+0837 - X,

+4'187 . XW R S (14)

of 71 A,

X : mass fraction(—)
a, ¢, f, p, s, w!ash, carbohydrate, fat, protein, so-
lid and water.
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a=(1.308+0.1324 - X,) - @,,—0.0627 - 10° - X, —

0.1355 * 10-6 .................................... (17)

Table 29 HHIXD 4 (3), @ L BE 712
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Table 2. Comparison of errors in thermal diffusivi-
ties predicted with some experimental
equations

Unit . %)
Water fraction
050 060 070 0.80

Used equations

At 80.39+0.50C
Riedel’s eqn. 411 326 251 185
Exp.eqn.by R.m.337 271 212 160
New exp.eqn. 002 0.11 020 0.27
At 10063+ 080T
Riedel's eqn. 131 066 009 -042
Exp.egn.by R m.0.60 013 -029 -065
New exp.eqn. 019 000 -016 -0.30
At 12009+ 150
Riedel’s eqn. -295 -254 -218 -1.86
Exp.eqn.by R m-2.15 -194 -1.76 -1.60
New exp.eqn. 002 011 019 026
Riedel’s eqn. : Riedel’'s equation, (15) in text,
Exp. eqn. by R.m. ! Experimental equation derived
by Riedel's method, (16) in text.
New exp. eqn.. New experimental equation, (17) in

text.
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@ sozec —0.0832 « 10° + X +0.0797 - 106, m? - 5!

@ 100630=0.0873 - 10° - X, +0.0830 - 105, m? - 5!

Q120002=0.0842 - 10° + X, +0.0901 - 10, m?® - 57!

HE 8039+ 0.50~120.09+ 1.50C2] H oA &
BpRARER G BEREE K5 SR BUERE
oA e kol BEHMEES #HZ s g3
2 Nz Ko #HEE & den, AEEE
7NELE F RAEEE +£030% A

a=(1.308+0.1324 - X,) * .@,,—0.0627 - 10° + X —

0.1355 « 10%, m® - 5.
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