Bull. Korean Fish. Soc. 21(6), 366~370, 1988

HK3E 21(6), 366370, 1988

BB BERUE HEEO RIS BT

5 HtaA RA

BREL O] BREK

BEE - EFE™ - L8 - KEE - HERE
FUKEASR R TEE
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In Previous paper, an experimental equation for prediction of thermal diffusivity of white
muscled fish meat paste products was suggested. In this paper, another experimental equation
for red muscled fish meat paste products was derived.

The thermal diffusivities of products with water contents of 44.74 to 82.83% and lipid con-
tents of 0.35 to 23.38% could be deduced as following equations :

Qs ¢=0.0759 « 10° « X+ 0.0836 - 10°, m? - 51

@ 100s3c = 0.0820 - 10° - Xy +0.0853 * 10°, m? - s

@ 12000c = 0.0830 + 10° - Xy +0.09140 - 10°, m? - st

The experimental equation derived from these equations was :

a=(0.9795+0.8996 - Xy) * ‘@w—0.0709 * 10° - Xy, —0.0779 + 10 m? - 51

The errors of the thermal diffusivities of red muscled fish meat paste products predicted
with this equation were less than +0.52% compared with those measured.

A new experimental equation for products of white and red muscled fish meat paste

could be discribed as follow :

a=(1.096+0.5318 * Xy) * @w—0.0057 - 10° - X,,—0.0992 - 10°, m? - 5
The errors of the thermal diffusivities predicted with this equation were less than+ 0.13

% compared with those measured.
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'exp(-Bn2-Focy1) .................. (2)

o714
B, . n-th root of the equation J,(B,)=0(—)
Fo,, : Fourier number for infinite cylinder(—)
Fo, : Fourier number for infinite plate(—)
J, * Bessel function of 1st kind of order one(—)
9 temperature (O)
9, . initial temperature ()
9r | heating temperature ¢o)
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Table 1. Chemical composition ranges of fish meat
paste products prepared with additives

(Unit © %)
Water 44,74 —82.83
Crude fat 0.35—23.28
Crude protein 0.32—-25.27
Carbohydrate 2.82—26.90
Ash 023— 2.35
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Fig. 1. Thermal diffusivities of red muscled fish
meat paste products versus water content.
—A—" 8039+ 050C in water, — @—: 100.63
+0.80C in saturated steam and water,—{]—
2 120.29+ 150 C in saturated steam and wa-
ter.
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Qsomoc=0.0759 * 10° + X, +0.0836 - 10° ----- (3)
r=0.9376
Qe =0.0820 - 10° - X, +0.0853 - 10° -+~ @)
r=0.8438

Qs =0.0830 - 10° - X, +0.0914 - 10°
r=0.9659

o 71 A
@ thermal diffusivity (m* - s)
X, - mass fraction of water in product(—)
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Table 2. Comparis.:: of errors in thermal diffusivi-
ties predicted with some experimental
equations

(Unit - %)

Table 3. Comparison of errors in thermal diffusivi-
ties predicted with some experimental
equations

(Unit @ %)

Water fraction
050 060 070 080

Used equations

Water fraction
050 060 070 0.80

Used equations

At 80.39+050T
Riedel's eqn. 390 364 342 322
Exp.eqn.by R.m. 229 244 256 2.68
New exp. eqn. 032 023 -016 -0.10
At 10063+ 0.80C
Riedel’s eqn. 159 132 108 086
Exp.eqn.by R.m. 005 0.16 026 035
New exp. eqn. 052 036 023 0.10
At 12009+ 1.50C

Riedel’s eqn. -199 -184 -1.70 -1.58
Exp.eqn.by Rom. -346 -294 -248 -207
New exp. eqn. -030 -022 -0.15 -0.09

At 80.39+ 0.50C
Riedel’'s eqn. 407 339 279 225
Exp.eqn.by R.m. 3.04 262 224 191
New exp. eqn. 005 008 011 013
At 100.63+ 0.80C
Riedel's eqn. 123 080 041 0.07

Exp.eqn.by R.m. 025 006 -0.11 -026

New exp. eqn. 013 007 001 -0.04
At 120.09+ 1.50C

Riedel’s eqn. -143  -147 -151 -154

Exp.eqn.by Rom. -238 -218 -201 -1.86

New exp. eqn. 004 008 010 013

Riedel’s eqn. . Riedel's equation, (6) in text.

Exp. eqn. by R.m. . Experimental equation derived
by Riedel's method, (7) in text.

New exp. eqn.. New experimental equation, (8) in
text.
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Riedel's eqn. : Riedel’s equation, (6) in text.

Exp. egn. by R.m. . Experimental equation derived
by Riedel's method, (13) in text.

New exp. eqn. : New experimental equation, (14) in
text.

a=(1.096+05318 - X,) - @,—0.0057 - 10° - X,—
0.0992 - 10—6 .................................... (14)
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