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Fig. 1 Schematic structure of tiny thermal probe

1. copper wire; 2. stainless tube; 3. direction wire; 4. synthetic

resin; 5, silicon grease; 6. insulated cover

A4 PR EH ARRIRE & BHRIR ST . RS
RGN R G Ah T R — R BE SRS . XS NI
] 2 gt fin — e o TR RS, 55 R 22 B4 2 2
AN AN AE RN AR DU R 5 L T B
ik JEE B FSF 1] £ 722 A o 530 3 P B P ) o) 0728 1
AR a] LR AR R A 3
il 22 1y IR T
0. (rst) ——L%{ld(“:) y+2 “i

1 —{rfr,)?
e

Ay —Ei?ﬁ"-%" 1

=k (1

A- ﬂ?j‘—?{égw'(m-K)"

a P AR m?es™!

t —— A E] s

r 2 A R{E . m

0 —— WK BT Woem

b o pom A BCFML R A T
TR i 5

P2 i RG0n EE
L. (AR EREl s 20 BESh s 3. AT R AR AN . 4. BR HEHLUR s 5. FEik
s 6. BRI R
Fig. 2
1. Tiny heat probe;

Schematic diagram of the measurement system
2. sample: 3. Adjustable constant
temperature chamber; 4. DC stahilized power supply; 5. Control
circuit; 6. Data acquisition system
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Fig. 3 Changes ol output voltage with heat time
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Tab, 2 Thermal conductivity of glycol with 46. 4%wt
i CC) MHELWe (m-K) 1] SCHRAELT [We (meK) 1] HAAT 205D
temperature measurement value literature value relative error
20 0. 439 0. 430 2.09
10 0.432 0. 430 0.47
0 0. 435 0. 430 1.16
=10 0, 441 0, 430 2. 56
=20 0. 436 0. 430 1. 40
-30 0. 445 0. 430 3.49
FI OAUF25. 7% AT E
Tab,3 Thermal conductivity of calcium chloride with 25. 7%wt
BEECC) TR We (meK) 1] SCHRETI [ We (meK) 1] FAXF IR 2E )
temperature measurement value literature value relative error
20 0. 579 0. 562 3.02
10 0. 555 0. 548 1. 28
0 0. 538 0. 535 0. 56
=10 0, 536 0, 521 2. 88
—20 0. 520 0. 508 2.36
—-30 0.513 (0. 494 3.85
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Tab.4 Measured data of Muraenesox cinerens at — 30 C

Mt FUEAE W) Elnm ReRdRZE BRI X 2E 4 RPEHIDCHE (R
% HIEN initial (s) (mV) CH d AV/dLnt (mVes~')  relative degree of
no. voltage resistance time AV iz AT vk deviation line correlation

1 3.02 62.3 18 1,57 0.45 0. 000389 —0. 51 0. 9999502 *

2 3.02 62.3 20 1.38 0.42 0. 000398 1.79 0. 9999423 *

3 3.02 62.3 19 1. 08 0. 36 0. 000395 1.02 0. 9999563 * *

4 3.02 62. 3 21 1. 56 0. 44 0. 000387 -1.02 0. 9999118 *

5 3.02 62,3 20 1. 42 0.43 0, 000385 —1.:53 0. 9999587 * *

6 3.02 62. 3 20 1. 31 0,42 0. 000392 0, 26 (0, 9999762 * *
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Tab. 5 Thermal conductivity of muraenesox
cinereus with 17. 6% fat
i Ak H4 0 o A R 25 (20
[Welm=K) 1] maximum of
mean value relative deviation

REECC)

temperature

20 0. 446 1,22
10 0. 352 = 0. 86

0 0. 303 0. 69
=10 0. 988 1,23
—-20 1. 075 -1.52
=30 1. 155 1.79
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Fig. 5 Relationship of thermal conductivity and

temperature in muraenesox cinereus
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Measurement of thermal conductivities of Muraenesox cinereus
at different temperatures

ZHANG Min', ZHANG Lei-jie's ZHAO Hui-zhong?, ZHANG Jie’, YANG Le!
(1. College of Food Science . Shanghai Ocean University s Shanghai 200090, China;
2, College of Urban Construction and Environment Engineering JUniversity of Shanghai for
Seience and Technology , Shanghai 200093, China;
3. Henan Meteorological Administration. Zhengzhou 450003, China)

Abstract: The tiny heat probe test system was used to determine the thermal conductivities of
Muraenesox cinereus to solve the data scarcity of thermal parameters of aquatic products at different
temperatures (from — 30 to 20 C). It was convenient, easy to handle, required less time (<240 s),
caused a little temperature rise(<Z2 “C) of the tested sample and was suitable for measuring thermal
conductivities of sample with true states. And then the thermal conductivities of Muraenesox cinereus
were measured at 20°C,10°C,0°C, -10"C, —20°C and — 30 C in detail. The results showed that the
thermal conductivities of Muraenesox cinereus pre or behind phase transition can be obtained with the
high precision by means of the tiny heat probe test system at different temperatures. Temperature had
a significant influence on the thermal conductivities of Muraenesoxr cinereus. The thermal
conductivities increased with temperature over the freezing point. The thermal conductivities rapidly
increased below the freezing point and it increased with the temperature decreasing, And these studies
may give some help to the engineering calculations and computer simulation in the course of freezing
and thawing of Muraenesox cinereus.

Key words: Muraenesox cinereus; tiny heat probe; temperature; thermal conductivities





