


























Bcecowaunit naywno-nccnenosarenscxut HHCTHTYT
MACHO# npoMeimiesHoctu. CCCP

O PE3YJ/IbTATAX 3KCHEPUMEHTAJIBHOIO
ONPENE/IEHUSI TEPMUYECKUX IMAPAMET POB
BECCTPYKTYPHBIX KOJIBAC

B.M.Top6aros, I1.C.T'noeso# n B.H.Macioxos

Hpoex'mpoaanne YCTAHOBOK ANId TepPMHYEeCKO# o6paboTkm
Gac u Koi0acHBIX HM3paennlf, HANpuMep Kamep ang obmap-
Kn, BADKH w oxjaxaeHus, He MOXeT OHITH OCYMEeCTBIeHO
€3 omamug TAKHX BeJHYHH, KakK TellIOeMKOCTb, KO3¢gpHIH-

SHT TeNIONpOBOAHOCTH W KOS((OHIHEHT TeMlle paTy ponpoBOaA—
Hoery

Kon

K CoxaneHuio, 10 CHX NOp B JHTEepaType He yKASHBAKT-
RocTaroyno monmmie ¥ HagexHBIE nAapE MEeTPHI.

CBaam ¢ osTEM BHUUMIT BenerT B macTosmee Bpems
Pabory po SKCHEepPUMEHTA/IbHOMY ONpPefe/IeHHI0 TePMHIEeCKEX
"@pamerpos. kxonbac.

CCnrenosamne NMpoBOAMTCH KATOPHME TPHYECKHM METOMOM

ATy HHRIX KaJIOpEMeTpax, B KOTOPRIX IIPONEeCCH MACCO—
OMera HCKkmioyaoTcda, [losTomMy BHayanme Mu onpenensmm
TepM“‘lecxue napaMeTphl, COOTBEeTCTBYIOMHE nponeccam
ox‘“amneuug roTOBO# NPOAYKNMH IO BEIXOAe Kojgbac H3 Ba-—
“HO xamepni.

RanenelimeM mnonaraeTcs OnpeneluTh STH NapamMeTpH
Ana nponeccos HarpeBsaHus ChIPOro gapma.

HHTBIBAS, YTO KAJODHMETDH He NO3BONKIOT HCCHENO—
H::: CTPYyXTypusle xonGachl Mbl ONpeAeNsId TepPMEYECKHE
ore MeTphl na GeccTPyKTypumx konbac. Huke mpencramns—
CTQ: Aanuble © TepMHYECKHX mapameTpax AOKTOPCKOE H

OBOY xonbac.

Ter 4N0pAMeTPHYECKEM METOMOM Olpelensin KOS(ppHENEEHT

IePaTy ponpoBOAHOCTH B TENIOEMKOCTH B NPOHECCe OXAAM—
fenngy xon6achsl OT tl = 70° no t2 = 40

Cq
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Bepxuuii npepen TemmnepatTyp o6yClOBlIeH TeMnepa’l‘yPOﬁ
konbace B HeHTpe 6aTOHA IO BLIXOJe ee U3 BApPOYHOH KaMe”
pei, HExuu#i npenen TemnepaTyp o6ycCioB/leH TeXHuyecKHMA .
BO3MOXHOCTAMM OSKCIHEpPUMEHTAaNbHOU YCTAHOBKH, |

Benmumna xoagpdunueHTa TeMIepaTypoONpOBOAHOCTH a BEI™ |
YHCAgack 00 GopMmyiie

a=K -ITlo(i
1

o0,

rae K =

5,783 o 9,87
R* &
R - BHyTpeHHu#l paguyc KajioMeTpa B M,
|, — BHyTpeHHss BBICOTA KaJOpHMeTpa B M,
‘ TeMI OXJiaXAeHHd konbach B KalopuMeTpe npu ero
OXJIaX[AEHWH B BOASHOM TepMocTaTe. ‘

m

YauteiBas paamepsl kamopumerpa: R = 0,022 M H L
= 0,073 M, nonyumm:

Q= 0,7246 - 10 "M

Ynenvsag TemnoeMKocThk kKoabacwm C
KI' .« rpan

aenanace 1no ¢opmyle:

\«}/ m s o KKal

E—————

C = e i s
) o %
P (> . Kr + rpaf

(!

R2mm ag”
rae “}J= A —’?——— ~  kos¢ppuuMeHT, yuuThiBalomuii HEP
a
HOMEpPHOCTBh TeMIepaTypHOI'O NOoJd; Rl =0,009Mm - papHy®

MHEXPOKAJIOpHME TPa;

Tﬂ
Ca' Cnon ~ TEeIJIOeMKOCTH 2TAJIOHHOIO M IOJIOTO KaJjopnMeé

(- - Bec xonbace B mONOM KanOpUMeTpe B T
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mM " /773 = TeMIbl OXJlaXAeHUs HUCHLITYeMOro MaTepHaia

n
STanonnoro KanopuMmeTpa.
Bece TeMIbl OXnaxAeHWs ONpeneNnsiIuch IO YPAQBHEHHIO:

= o
m = "Eq: o
The { -
u3briToyHAag TeMneparypa s C,

T - BpeMg B yacax .

R 7 IpuMepa paccMOTPHM onpenencHHe Bemuamn: a; C o Pl
‘1 Pr T= 40° (omeiT Ne 7) pna RMOKTOpPCKO# kombacsr. :

Tak kax H3 3KCHepHMeHTa TeMI OXJaX[eHHS MaTepHAaia

Tonygpcq PaBHEIM:

1
m,. =55 :

) gac

TO
Koagppunuenr TeMIepaTypoIpOBOAHOCTE & BhIPA3HTCN:

M -2 , -4 -
"TKem -0748-107" - 5824107 .

np“ OXJIaXNeHHH ISTAalIOHHOI'0 M IOJIOTO KaJIOpEMe TPOB

Te
MIE nonyynnamcs pPaBHBIMH:
iy = o : =g e
5 2,22 —— M ’ gac
yac
y‘mnmag, uTo koopdmuuent ¥ BrpaxaeTcs mo BEIIEPH —

Be
Re By bopmynam:

2,08
¥Y=1-01——=0,949 = 0,95,

« 4
| TOmyy
e 0,88 2929 LI KKan
‘ 13,9 - 8,36 = 0,792 . ’
14,22 | 2,03 | I« rpan
n
e Bec Konbacel B IIOJIOM KaJIOpEiMeTpe COCTAaBIsiI

Gt 14:22 e

Te“noeMxoch NaTyHHOI'0O, 3TA/IOHHOI'O KaJjIOpHMeTpa

: TR T e

* ) rpan 11




a TelUIOeMKOCTBH IIO0JION0 KalopumMmeTpa

Kan
C = 3,36 .
noxn rpan

[lna ompeneneHus XoadgpHIMeHTa TeIIONpPOBOAHOCTH /Ine—
obxonuMo 3HATHL BenwuyuHH a, C & 2{— rae X— ynenpubilt
Bec xoyface, TAK Kax P

22 ! 'X KKan
R a Cp

gac - M . rpan .
B CB9SH C ©oTHM OnpedenHM yRenbHb Bec k0a068cH
{(omar Ne 7).
Tax xax
K 1000 - G— kI
0,785 - D* . H T

rne (- Bec xonfack B KanopuMeTpe B T,

I} - nuameTp Xonbace B CM,
H - pnuna xonbacer B CM,
u3 onmTa nafinewo, utro I = 4,4 cm; H = 8,7 cMm.
CneaosaTenkHo, K= 109)0 G > 100
0,785 - 4,4 - 6,7
no (7 = 101, r, nostomy

K

¥=10:G =10 - 101 = 1010

M
Ha OCHOBAHHHM IOJYYEHHBIX AAHHHIX ONpedellnM xoathbH““' q
eHT TeIJIONPOBOAHOCTH

Kkan
= = . —4 . o = ———/ :
Rwa c, ¥ =4-10 0,782 + 1010 = 0,316 ———5af

PaccMOTpEM Teneph OnuT Ne 2 €O CTONOBOR 11:0.1155“'30il
npr £ = 40°
W3 ommTa Ha#inexHo, 4TO
1

gyac

m = 5,78

ol oS




CneHOBGTeHbHO KO3 HIHEeHT TeMIOepaTyponpOBOAHOCTH Bhl-—
a N

paa}{’[‘cﬂ:
4 ‘\(2
as=pyg. i a4 L g M
K-m _=07246 - 107" . 5,76 = 4,18 - 10 =%
;):pellenum KO3 (ppUUMEeHT HEPABHOMEPHOCTH TeMIepaTypPHOr'o
na
f RZ m
@ .S LS A T
8 * a 4,15

n &
4,15 . 10 iy - 3HAQYeHHe & B CpeldHeM 3a BCEe ONbI ThI
CTOnoBO# konGacoi.

JHTHIBAS, YTO TeMIBl OXJaXAeHHs konbach B KallOpH~

M
*TPax (mpm ommre Ne 2) nomyumnuce
m = : an [Nl = 2,17 -l—r
e 2.8 A PR . P

o
Peneny YAENBHYIO TEeNIOeMKOCThL Koibachl

C ¥ [ms 1 0948 [208
3k i A = [ ——. 13,0-
p G’ m ) HOHJ 13,87 [ 2,17
M
KKaJ
o 3.66]3 0, 77—t s
KI' - rpan
H:QHOP“‘{HMM 0o6pa3oM HaAXONMM yAenbHul Bec xonbach, OH
Tyurncy PaBHEIM
KI
¥ = 990

M
IIpeﬂe’m‘M Tenepes KO9(PHUHEHT TeIJIONPOBOAHOCTH Kojabach
h* -4 =17 KKan
0P 418 107" 5 0,77 - 000 TD BB el
P gac + M. rpaa

TasHa OCHOBaNMM nORNOGHEIX PacYeTOB COCTABIEHHI CBOAHHE
sy Pe3ynpTaToB  SKCHEepHMEHTANLHOrO OnpefeneHHs
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TEepPMHYECKHX NapaMeTpOB MAJsS AOKTOPCKO# M CTOJOBOiH KOI™
fac, KOTOphie NPUBOAATCH HHXE,

Yunrmsasg, uto npu += 40° ceumo#t xup saxanuupaeT, B
OCHOBHOM, NJaBileHHe, & TOBsxufi ¥ GapaHuii xup B ynoMi~
HY THIX Konfacax coaepxHTcs B HeGonpwom xoauygecTse, MH
CO4/IM BO3MOXHEIM 3aBHCHMOCTB C_ OT TeMnepaTyphl u306-
pa3uTh B BHAe NUHeHHO¥ 3aBUCHMOCTH.

Kax nmnokxasanu ONHITH, NpPH ONpedesIeHAH x09¢¢uuueHTa
TeMIepaTypolIpOBOAHOCTH [AOKTOPCKONi H CTOIOBOMH k071686
Be/IMYMHA 3TOro KO3dhpHUHEeHTA B NpeAenax TemuepaTyP of ‘
40 no 70° He3HAYUTE/NLHO 3aBHCHT OT TeMmnepaTyphl. 110~
3TOMYy MBI COYJIM BO3MOXHBIM B 3THX Ipeaenax remmnepaTyP
OIPpHHATb a = cons‘t.

BB B O -4 H

1. Kak noxasanu oneThl, yAenbHag Temnoemkoctk C and
UCCllefyeMBIX [OKTOPCKO# M CTOJOBOi kKonbac B mpe onaX
temnepatyp oT 40 go 70° HeadaHAUHTENBLHO 3ABHCHT OT TeMne”
paTypsl.

2. 3aBUCHMOCTL yAenbHOH# TenuoeMkoctT: C_ oT TeMné”
paTypsl nJjig OaHHbIX Konbac B mpepenax ot 40 LPD 70° pec¥
Ma 6iu3ka K NHHEeUHOH’.

3. Heckonbko Gonplime 3HayeHud BenuuuHbl C_ And pO¥”
TOPCKO} Xoabacel IO CpPaBHEHHIO CO CTOJIOBOM xohGaco#t 10
nygaioTcs 3a cueT GOmbmero cogepkamus xupa B AOKTOP
cko# xonbace. '

4, AHajnoOru4yHbBIe pe3yiabTaThl NOJIYYHIHCH U IPH onpeﬂe’
JIeHHH KO3(GPHIHEeHTOB TEeIUIONPOBOAHOCTHJ.

5. BecnencTene He3HAYHTENBHON 3aBHCEMOCTH xoed)(b”ur
eHTa TeMIepaTyponpOBOAHOCTA a OT TeMIepaTypPH B npeh
nax ot 40 no 70° pna mccnenyeMeix xonGac MOXHO cuuntal®
YyTO Be/NHYMHA & He SaBUCHT OT TEeMIEepPATYpHI, T.@0)%
a-= const . c

8, Kak noxasanu ONBITHI, YAelbHAd TeIUIOeMKOCTP
HCcClleAyeMbIX konfac B OCHOBHOM 3aBHCHT OT piaxHoC
konbacel ¥ KOJMYeCTBA HAXOAgmerocd B He#t xupa,
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o PARANE

‘, .1 The designing of un

®™mal treatment

rature conductivity.

2 Unfortunately, in 1
*eli&ble P

arameters are

In view of this, VNIIMP is now carrying out work on the
®Xper

o
imental determination of sausage thermal parameters.

% The investigations are perf
488 Calorimeters in which mass

? 1"hel‘erefcre, determined the

ers
Doy s
t ding to the processes of chilling finished products on
3 te“Bage leaving the cooking intend to de-
| tey . :
Jw X e these parameters for the processes of raw minced meat

ating,

ilg Ta'king into account that calorimeters do not allow study-
S8usages with back-fat added, i.e. having a certain struo-

‘ .,-u;’ ¥e determined thermal parameters for so-called "struc-
©

& leage Sausages, i.e. withont back-fat added the below-

LY

'St: data show thermal parameters of the "Doctorskaya" and
lovayan sausages.

tay, The Coefficient of temperature conductivity and heat
ag

t* :t’ in the process of sausage chilling from tl=70O to
0% wore determined by means of the calorimetrical method.

The upper temperature limit is preconditioned by the
Tature 1n the sausage unit centre when this sausage leaves
S0oking chamber, The lower temperature 1limit is

J t‘hpe
t L ]
precon-







k2

8ausage.
As the material chilling rate was experimentally equal
to

= 5.8
= Je/ om |

B

g -

o g - o0

the temperature conductivity coefficient “a" will be expres
Sed as
8a=K-+ Dy oo = 0.7246° 1074, 5.52 = 4,10 n°/nr.
At the cooling of standard and hollow calorimeters the
‘l‘ates turned out to be equal:
ng = 2.22 ==— and Wy = 2.0
hr hr
Taking into account that the coefficient ¥
% the above formulas:

Y& obtain
w2222 [éz?g 13.9 - 3.3?] = 0.792 koal/xg.°C,
2.03

W - 1
here sausage weight in the hollow calorimeter was

G = 14.22 g.
Heat capacity of the brass standard calorimeter
Cp = 13.9 cal/’c,
fd heat capacity of the hollow calorimeter

Coox = 3.36 cal/°C.

To determine the thermal conductivity coefficient A it

‘ 1s necessary to know the values "a", "C_* and %Y % (where Y
&

18 sausage specific weight), as
A:a.cp-g/ xoal/hr « m + °C.

In this connection, we determine sausage specific weight
(Experiment No 7). As

0.785 - DE-H
Yhere G 15 sausage weight in g in a oalorimeter, D is a
Sausage diameter in om, H is sausage length in om, 1t was
found experimentally that D = 4.4 cm, H = 6.7 om. Consequen-




tly,

--------- s B0.8
0.785 + 4.42.6.7 :

but G = 101 g, therefore
¢ = 10:6 = 10.101 = 1010 kg/n’.

On the basis of the data obtained we find the coefficient of
thermal conductivity

A- s Cp-yn 4.10™%. 0,792 .1010 = 0.316 kcal/hremeC.

at t=40°. From the experiment it is found that

My -0 =5.76 -1 |

therefore, the coefficient of tem

perature conductivity will
be as follows:

&= KBywoo = 0.7246 *10™%. 5,76 = 4.18 - 10~% p2/nr.

Now we determine the coefficient of the

temperature
field nonuniformity

2
Y1 B1m 1 = 0,1 wimSedl Swe 0.948,
8 +a 4,15
where 4,15.10™% is the average "a" value for all the experi~
ments with the "Stolovaya" sausage,

Taking into account that th

@ rates of sausage chilling
in calorimeters

(1n Experiment Ne 2) were

mg = 2,28 & 3 and m

o d
“ R 1 N L
¥ [
hr

we find the Sausage specific heat

: o :
Cp= —gl r§§~ Cy - Cnoﬁ]: inﬁg rg;gg R b 3_3§] =
¢ |mu J 187 |2.17
= 0.77 keal/kg.°C.

Similarly, we find the Sausage specific weight. It was turned
out to be
& = 990 kg/n",
Now, we f£ind the saus
tivity

/1=&'Cp'f=»

age coefficient of thermal ¢onduc-

5,18 «107%. 0,77 .990

n

On
0.318 koaYhr.m- C

Now consider Experiment N 2 with the "Stolovaya 381155’.

‘Dg
Oy
QO\



On the basis of such calculations there were compiled
Sunmayry tables of the results of experimental determination of
therma) bParameters for the "Doctorskaya® and "Stolovaya®
S8usages;: the tables are presented below.

Taking into account that at t=40° pork fat melting
°Omes to an eng and that beef and lamb fat contents in the
a'b°""9~men‘cj.oned items are insignificant, we believed it pos-

8
oible to present the Cp relation to temperature as a linear
ne,

. ! 4s the éxperiments show, while determining the "Doo-
0
. TSkayn and "Stolovaya® Sausage coefficients of temperature
0
end“Ctiv:Lty, the values of these coefficients depend on
TPeratyre insignificantly within the range 40-70°, Ve,

e
3 Te Ore, considered it bossible to accept a = oconst,
is temperature range,

Conclusions

L as our experiments showed, specific heat Cp for the

b

O¢

torskas?a" and "Stolovaya" sausages under study depended
)

40\70g'p°1‘&ture insignificantly in the temperature range
20

The relation of specifio heat Cp to temperature for

th
Qse
Susages at 40-70° 1s quite close to a linear one,

3.
Sayg Somewhat greater values C» for the *Doctorskaya"

hieh&ge 88 compared to the "Stolovaya" ome result from its
' fat content,

Y
‘ iy b Similar results were also obtained when determining
‘ fticients of thermal conductivity '/Q'.

g te:,‘ Due to the insignificant relation of the ocoefficient

thg aap“ature Conductivity "a" to temperature at 40-70° for

‘1%, USages under Study, one may consider that the value "av
depena op temperature, i.e. a = comst.

6,
“ntione:" our experiments indicated, specific heat Cp of the

%n“!ltg S8usages mainly depends on sausage moisture and fat

23






