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A bicalorimeter was used for thermal cond. measurements. It
consists of 2 spheres, one within the other, the space between
being filled with the test soln. which is heated to a required
temp. and cooled in HpO. The thermal cond.. w./m:/9C7) is calcd.
from the cooling rate. For press juice of >80 purity, it was al-
most identical with that of a refined sugar soln. of the same pur-
ity , but was ~22% greater than the beet thermal cond. At a purity
of éO-?, the difference between measured and calcd. thermal cond.
(the latter being given by 0.534-0.00260 Brix) was <1.5%. While
the d. and heat capacity of beets and beet juice and the thermal
cond. of beet juice conform approx. to the law of additivity, the
thermal cond. of the beets does not. From Sugar Ind. Abstr,
27(10), 221(1965).

A\ FORM 1 A7




3

el

T

A o e Pt - i
“‘g“n»‘q’..l e T e g

f b

I

4

UNCLASS1HLEL -

W

14.

KEY WORDS

P A Sy
Mmu T T ]

LAJ ROL& LA ROLE wY

Sugear Beet
Beet Juice
Temperature

*~
-

g

ED __ .

Secunity Ciassificezior,

I
i
]

M
s 0t 500 0 i

;




l“ IWIMWWMWMIE I !!I]WWMI IR ””y'; |I!]|]H|I I|u]| I'y'w

&y

| 4
=
=
&
=
£
=
=

FID

-HI- 23=14=72

EDITED TRANSLATIOL:

FTD-HT-23-14-72

THERMAL CONDUCTIVITY OF NORMAL BEET JUICE

3y: M. Z. Khelemskiy and V. Z. Zhadan

English papges: M

Source: Vses
Institut Sakharnoy
Trudy (All-Union Ee¢

Institute of the Su
Transactions), No.

soyuznyy Nauchno-Issledovatel'skiy
&

Fromyshlennosti.
ientific Research
gar Industry.

10, Izd-vo

Pishchevaya Promyshlennost',

Moscow, 1964, pp. 1

Requester: ASD

1-13.

Translated by: S3gt Rene' Z. Courville

Approved for publi~ release;
distributicn unlimited.

THIS TRANSLATION IS A RENDITION OF THE ORIGI-
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEME!TS OR THEORIES
ADVOCATEDOR IMPLIED ARE THOSE OF THE SOURCE
ANDDO NOT NECESSARILY REFLECT THE POSITION
OR OPINIOK OF THE FOREIGN TECHNOLOGY Di-
VISION.

PREPARED 8Y:

TRANSLATION DIVISIQN
FOREIGN TECHNOLOGY DIVISION
WP.AFB, OHIO.

FID-W-. .o

L

250 Peomayh ity b




A AR

i

AT A

il

PRAAREI

A

S e R TR B R e s

THERMAL CONDUCTIVITY OF NORMAL BEET
JUICE

M. Z. Khelemskiy £1& V. Z. Zhadan

Experiments for deteruining the thermal conductivity of
normal juice were conducted in order tc clarify the dzpendence of
the thermophysical properties of a sugar beet upon the properties
of cell fluid in that beet.

Thermal conductivity was determined by a method based on the
regularities cof the steady-state conditions.

A brass instrument known as z bicalorimeter was a “sphere
within a sphere" system with a 3.66 mn gap between the sbheres.
This gap was filled by the juice. The whole system was heated
with a liquid to a specified temperature znd then cooled in
vigorcusly agitated water. As a result of the experiment we found
cooling rate m and by knowing it we calculated the thermal con-~
ductivity cf the juice with the help of the ejuation

4.923

hoom——,
B

where § - the thickness of the gap be. ween the spheres in m;

1¥. Z. Zhadan - coworker of the Odessa Technolcgical
Institute of the Food and Refrigeration Industry.
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M - the constant of the instrument;
¢ - the total heat capacity of the liquid layer and the
envelope in kJ/deg.

The first series of experiments wcre conducted with water in

‘order to check the instrument out. Results of these experiments
‘are presented in Table 1. ‘

‘Table 1.
Therma St A
ey |
eriment|¥ater mass emgega-o ixerﬁence
Efbspin s € ure in ¢ n
Pcfegimen- Tabu%ated
a ata data
1 25,04 24,0 0,522 0,606 * +2.6
2 25,60 2,7 0,602 0,608 --1.0
3 25,00 24,7 0,602 0,608 -—1,0

~¥1 Cal/(M*h-deg) = 1.163 W/(m*deg).

It is evident from the table that the divergence between the
experimental and tabulated coefficients of thermal conductivity
was within permissible limits.

The next series of experiments were conducted on sugar
solutions of different concentrations prepared by the dissolution
of refined sugar in distilled water. The components ot the
soiution were welghed on an analytical balance.

Correlation of the experimental data led to the following
calculating formula:

b 0.53“’ i 0,0026"¢,;'

where A ~ the thermal -=onductivity of normal juice in W/(m°deg);

Reyx ~ “he dry natter content in %,
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3 % _ The divergences between experimerzal and calculated values
¢ ‘were alsc within permissible limits {Table 2).
:}7 %E_f
5 g Table 2.
£ tt ivityd
Spghipt [BREETR|_ BNl 7 jooggegenee
g ' ’ Experiaent! Sicula-
r B i 8,0 3,582 0.597 +2.6
2 E 2 14.2 0.565 0.578 23
3 0,0 0,554 0.561 +1.3 .
b ' 25.0 0,5% l 0,543 (3 2
% The main series of experiments is conducted on normal beet .
= juice whose quality fluctuates from 80 to 87%. The cdivergence :
3 for sugar solutions was less than 1.5% when the calculating
E formula was used.
3 i Tabie 3 presents the thermal conductivity of normal julce.
e x
3 Table 3.

a4 Ther a
= Exper iment |0 _;ﬁn# ﬁ?ﬁg’ﬁﬁi’f y Piyegasace
: numoe: ¥ ry 513~
5 Experimert] gloh
7] 1 21,0 0.50 | 0.55% +1,08
3 2 21.0 u,549 8,556 +1.7 :
3 3 17.0 0,575 2,518 —1.21 i1
3 . 4 2.4 0,549 4,551 40,42 ¢
E ] 19,5 0.562 ~ %62 0.00 bz
s 6 25 | 0554 . 36 +0,42 ) £3
a:
The thermal conductivi + of normal juice is higher than that %g

evident from a2 caspariscen of
when the quality of beet fulce
sondurtivity is close to that

of a heat by almost 22%. It is
the data in Tables 2 and 3 that
is higher than 80%, its thermal
of a sugar solution of corresponding concentration.
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Tre important question of the degree of approxizmation of the
law of additivity for the thermophysical uroperties of a beet snd
It was proves that this lawx is satis-

beet juice was made ciear.

5
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fied by the specific weight and heat capacity of the beet and
the beet juice (approximately).

Moreover, the following values
are obtaineaqa:

relative specific weight for the dry matter in the

beet and in the beet juice is 1.42. The heat capacity of the dry

matter in the beet and in the beet juice was 0.33°4.182 kJ*.

thermal condvctivity of the dry matter in the beet juice is
0.31-4.182 kJ.

The

The values for the thermal conductivity and the temperature
coaductivity of the beet in out experiments does not conform
to the law of additivity.

Data available in literature confirm
our conclvzion.

For exampizle, the thermal conductivity for meat
coataining about 25% dry matter is 0.39-4.182 kJ.

Pro:z the squation of additivity, assuming for water A = 0.52,

we gel the thermal conductivity for the dry matter in meat
kcyx = 0. This is contradictory to our physical representations.
Thus,

the widespread opinion on the possibility of using the
law of additivity for the determination o: the thermophysical

parameters of food products in relationship to their thermal
conductivity is not always confirmed.

11 Cal = 4.182 xJ, or ﬁ.lSQ'IQQ J (extract from

All-Unilon Standard

Ail~Union Comnmittee for Standardization 6259) .
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