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An experimental study on thermal conductivities of
apple juices with different concentrations
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Abstract A tiny heat probe was used to measure the thermal conductivities of gpple juices with 20 different concentra-
tionscontents. The juice concentration was also measured using a WAY (2WAJ) Abbe refractometer. The results show
that there was a high negative correlation between the concentrations and thermal conductivities. A new enpirical e-
quation was obtained to express the relationship between the thermal conductivities and concentrations of apple juiceat
temperature 27 . The simple method was showed to be convenient, easy handling, 20 seconds time-consuming, only
50 mL samples, lower than 2 temperature increase and could give accurate results of the samples because o the

low convection error.

Key words a tiny heat probe; concentration content; apple juice; thermal conductivity

' ’ y ZOS

20 20
[1]

: 2004-09-10

, (0322010900)

, ; ) , , , Tel : 0371-3558039 ,
E mail :sunzq @ublic2. zz. ha. cn



61

1 | 1
1.1 )
(70 (Brix) , : [31;
), ( A= _q[_(ﬁ(_t)_J -1 (1)
18.2 MQ - cm) 4t d(Int)
, WA Y (2WAJ) ( g W m:§
0 95%, +0.1%, ;t ,S
) 1.3
1.2
(1
(2] ( 32 mm 0.7 mm 0.3 mm ,
) 0.02 mm ;
R A WEEE
R, T R, Ry E
R fin A% — %
i s Y e
e ¥ R
- —— BEES 2700 BFR RN R % RS232 #:O HE L
RS, =
1
Fg.1 Schematic diagram of the measurement system of fruit juice
, , 2700 ( )
» R1, R AU t
, R1, R2, R3 Rp A U-Int
0 E du/dint,
, Rp , C, (2) Am
Au (1) 8
A= E M] o 2
™7 RZ2 d(Int)
2.1
%o, Ro 0 27 M m=0.618
' CM W/ (m- K)[5) , (2)
We=gr, @/ (MK : E, 0.55
( 18.2 MQ - AU t , AU In t
cm ) ( >99.7% Excel ,
>99% , du/dint
) C=0.0355Q/ (m- K- 9)
Rs, A U, 0, ) (1

E=2.5V,




62 2005 10

1 27 , <2%,
Tdbe 1 The thermd conductivitiesof standard sanple at 27 (6]
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Table2 The maximum temperature changes during measurement
! % /s / ! % /s /
/ mv / mV
1 0.5 20 1.57 0. 65 11 14.0 18 2.01 0.83
2 1.0 20 1.71 0.71 12 15.0 20 1.65 0.69
3 1.5 20.5 1.86 0.77 13 16.0 19 1. 62 0. 68
4 3.0 20 1.98 0. 82 14 18.0 21 1.82 0.92
5 4.0 19 1.18 0. 69 15 20.0 20 1.35 0.56
6 5.0 20 1.26 0.52 16 30.0 20 1.88 0.78
7 6.0 21 1.48 0.61 17 40.0 20 1.11 0. 46
8 8.0 20 1.50 0. 62 18 50.0 20 2.24 0.9
9 10.0 20 1.27 0.93 19 60. 0 21 1.59 0. 66
10 12.0 18 1.67 0.70 20 70.0 20 2.60 1.08
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