
TEMIIEPATyPHAH 3ABHCHM0CTL AM3 JIEKTPMHECKMX CBOMCTB MACA ÍITMlíbl HA
CBEPXBblCOKHX HACTOTAX

M.A.PorOB •^•H.ASSMeHKO, B.M.XjieÖHHKOB ^

CBepxBHcoKoqacTOTHHM (CBH) HarpeB oöJiasaeT PhSom ¿octomhctb, 
rjiaBHHe ms kotophx bhcokqh ckoPoctb, (56ckohtqkthoctb, paBHowep- 
hoctbt IIocjiesHee ne Bcer^a peajiHsyeTCH Ha npaKTHKef ecjm HarpcBaiOT 
î,aTepMajm c noTepnuH, k kotodhm othocmtch mhco htmiih. iïo wepe npo-
ÄBmenm B PJlyÖB npo3 yKTa aneprHH s a T y x a e T ,  nosTOMy noBepxHOCTHHe 
cjioM HarpeBax)TCH CHJiBHee, hcm BHyTpeuHMe. 3 t o t  neaocTaTOK 3 a T Py s -  

h h st  ocymecTBJieHHe 3 kt mb ho r o  H arpesa  n PM HenpepHBHou hotohhom 

npoH SBoacTBe.  3HaqMTejiBH0 ycoBspnieHCTBOBaTB n p o i jecc  H srpcEa mohho 
nyTGM HCnOJIBSOBaHMH COOTBeTCTByfOiHeii qaCTOTH KOJieÖaHHM 3JieKTP0 M a r-  
HMTHoro hojih M npaBMJiBHo BHÖpaHHOM paöoqeH K&uepu äjih n a r p e s a .  M  n 
p a c q e T a  qacTOTH m paöoqeH Kawepn HeoöxoflHuo SHaTB ÄHaneKTpuqecKHe 

BOiiCTBa KarpeBaeMoro nposyKTa m mx M3M6H6hhh b n p o p e c c e  H a r p e s a .

B paÖOTe npHBeaeHH P C3yjlBT3TH HCCJieflOBaHHH £H3JieKTpMqeCKHX 
CBOHCTB MHCa IITMUH. Taa K3K 3TM CBOMCTBa CymeCTBCHHO M3MGHHK3TCH C

Te.MnepaTypoH, coaep sam ieM  BJiarn, cojih b  npo^yKTe,  npoBe^eHbi K c c j i e -
A0B3HMH ÄJIfl MHCa C H a M Ö O M H M  K HailMCHBlJiMM COflepsaHHeM BOflK H COJIH 

npii nocTOHhHOM BJiarocosepjKaHMH b  MHTepBajie TeimepaTyp I0-80°C. Ilo- 
JiyqeHHHe Kpimie orpaHMqHBai-OT oöjiacTB, b k o t o P o m  pacnojiaraioTCH sna-

XieHHH AKoJieKTDMqeCKMX CBOHCTB MHC3 IUHItlJ nPH ÄCßCTBMTCJIBHOM nPOIJ,eC~ 
ee narpeBa. B KaqecTBe oöBCETa äjih HccjiesoBaHMH c HaMöojiBiiiHM BJiaro- 
co vepsän Me m  BLiöpano cojienoe cupoe öejioe KypKHoe m h c o , MMeiomee cjie- 
Ä»HM XHMHqeCKMfl COCTaB, -----: B ° Ä a  “  73 » öejiOK - 2 3 ,  r a p  -  I, 3 0 jia
l' B T 0 M  ™ cfle x m p H C T H H  H a i p u a  -  2. B  xa ie ci se o ö i e K i a  a n f l H C o a e -  
ÄOBaiiMH c H a m i e H t m m  B j i a r o c o x s p s a s u e u  BtifipaHo cojieHoe B a p e H o e  n m c  
" oe K yP'«ioe M H C O  c x h m h t o c k h m  c o c t ö b o m , B o a a -  66 ,  C e H O K  -  26,
' ^ ^ 1 00.<:a -  2 , 5 ,  B T O M  HMCJie xjiop&ic Tuli Haipi-IH -  I 3 5

tojieKipOTecKas npoHjmaeuoora „ KoaiMmuneHi noiepi 
BH3aHH Me^sy c o ö o m  c o o t h o i u c h m c m :

r  (i)
c x a p a K T e p K s y e T  c n o c o ö H o c T B  B e m e c i B a  H a n a n j i M B a T B  siiepri©

C  xapaKTeP M3yeT paccesHMe sneprMM b  BemecTEe. M s b c c t h o , m t o  n p e »  

PasoBaHMe CBH-sHeprMM b  TenjioByio b  MHConpo^yKTax ocyiiiecTBJiHeTOH 
^CqeT MOHHOM nPOBO«HMOCTH M peJiaKCaHMOHHLIX KOJieÖaHHfl MOJICKyïï 
^OÖOJiHOM1' BOÄH. B COOTBCTCTBMM C 3 TM M K03$$HUHCHT HOTepL COCTOMT

W3 fiEyx cjiaracMBix:

* * * ( * ■ « > ? § * : .  „
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r s e  S c “  cT a T iw e cK a H  stfaxeKTpM H ecKan  npOHHiiaeMOCTB;

q p  -  BH CO Koqac i’OTHafl sw sseK T pM H ecKaH  npOHHiiaeMOCTB; 

cc -  K p y ro s a H  n a c T O T a ,  p a s / c e i - c . ;

C  -  spenfl pejiaKcapHH, c e i u ;
&  - yaejiBHaa h p o b o s m m o c t b , I/o m -c m .

Him KpaTKOCTH (2) nepenmeM tsk:

< r *  < ? ;+  c
1 if

(3)
rse Sp "  sons K03$$imHeHTa noTepB, odycxoBJicHHan pesaKca- 

PHOHHHMH KOJiedaHHHMM MOJieKyjI BOSH (pejiaKcaiiHOHHaa 
t cocTaBJiHioiiiaH);

C n -  R O J m  K03$$HIiH6HTa IIOTCpB, OdyCJIOBfleHHaM h o h h o S npo- 

BOflHMOCTBK) (COCTaBAHfOlHafl ripOBOflMMOCTH) .

Pkc. I .  TeMnepaTypHaa 3aBMCMM0CTi> sMBseKTpKHecKoH npoHMpaeMOCî  
bosh (cnjiouiHbie kpmblig) h Kypmioro Maca (dexoe -  
nyHKTMpHEie Kpone; KpacHoe -  in t pmx —nyhktuphtie 
KpuBHS) .  Ha qacTOTax, Mriix \*

I -  433, 2 -  915, 3 -  2375

Ha puc« I noKasaHbi 3HaaeHMH smo se kt p m h e c k on npoHHiiaeMocT  ̂
R m  bosh v KypwHoro mhca na aacTOTax 433, 915 p 2375 Mm b 
Base TeMnepaTyp I0-8G°C. XapaKTep H3MeneHMH ¿* bosh h mac a 0 
TeMnepaTypoH osmh3kob. 3HaHeiine tinea onpesejineTCH, b ocHOE 
coflepjsaiiMeM bosh b iieM. HeKOTopoe paasiHine b 3HaseiiMHX i  11P1/ 7
HH3KHX TemiepaTypaX OdBHCHfleTCH pa3HOil HaCTOTIIOM 3 aBMCMM0 CTB® ^  
bosh npM hM3kmx m dosee bhcokmx TeMnepaTypax b otom s™na30lie 
x) HaT ecex pMcyHicax npMBesoHH saHHne s*?ih oshmx m Tex se MacT0"’

K3K ha PMC. I .
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03M eHeHne c o se p sa H K H  cojih b  MHce BHSbiBaeT He3HanHTeji&Hoe h 3 -
MGHeHHG s u  3 jie  kt pii m e c ko M npoHHiiaeMOCTH e r o ,  TaK KaK £ '  gojih paBHa

5 , S h ne  H3MeHHeTCH c nacT O T oíi ,  a c  TejinepaTypofi -  Majio.

3iïaHHTejiBHo oojiLiiiHe H3MeHenHH c TennepaTypoM h cosepsaHHeM
c o j ín  n p e T e p n e r a e T  K03$$HHHeHT n o T e p B .*** r £  //

Ha pnc « 2 npMBeaeHa 3aBHCHM0CTB 3" b o s h  ot TeMnepaTypH, a 

Taicse  rJiyöHHa npoHHKHOBeHHH A  . i l o a  r j iy ö im o it  npoHKKHOBeHHH noHH- 

MaioT r j iyöHHy,  na KOTopoM ejieKTpoMarHHTHaH a n e p r u n  yöHBaeT b  & p a 3 s 
T . e .  co cTaBJiH eT 3 6 , 8 %  ot  e e  3HaneHHH Ha noBepxH ocTH.

^ k c . 2 .  TeMnepaTypHan 3aBKCH- 

m o ctb  ©ak t opa n o T e p r  m  r n y -  

ÖHHLI npOHHKHOBeHHH £JIH BOflbl

P m c . 3 .  TeMnepaTypHan 3aBMCK-

MOCTL $3K T 0pa  nOTGpB KypM-
Horo MHca (Öejioe -  cnjioiu- 
Hbie KpHBLie; KpacHoe -  nyH- 

KTHpHbie KpMBHe)

Ha pnc. 3 h 4 aa na ^Ta Kan se 3aBHCMiaocTB jym MHca. Ha pnc.2-4 
^'ÄHO, ht o xoñ kphbhx £ \ í  ) , A  ( t  ) j¡,Jiñ BOflbi h MHca MM.ee T npo- 
TKBonojiOJKHHjJ XapaKTep. HtOÖH OÖBfiCHHTB 3T0, paCCMOTpHM 3aBHCMM0CT 

h A  ot coaepsaHHH conn, a Tanze 3aBnciiMocTB äp h ¿77 OT TeM"
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ncpaTypn, npe^CTasJieimyio na pue. 5« Kan msbgctho, MMCiran Bo^a, 
BCJieaCTBMe HMMTGKHO M3JIOÍÍ £MCCOIIMai4MM, IIOMTM HG OÖJiajaeT npOBO- 
SHHOCTBK), h H03T0My b $opMyjie (3) ¿yin BOfiLi GTcyTGTByGT cjiaraeMoe

. B MHCG COaepKHTCfl COJIB. OliO npCftCTaEJIHeT COdOM ÖGJIKÜBO-»
3 JIG KT pOJIHT HyK) C HC T 6 My, flJIH KOîODOM B $OpMyJIG (3) CJIGjayGT yMHTbl- 
B3Th cjiaraeMoe c  . npK flOÖaBJICHHH K MHOy COJIM £  ' paCTGT 33 
c m g ï  cjiaracMoro £ p  t g m  ô o j i m i g, m g m  öojibuig KOHiieHTpaiiHH c o ji k«

Pmc. 4-, TeimepaTypHan 3aBMCM- Pmc. 5. TeMnepaTypnan saBHcH-* 
MOCTB pCJiaECamîOHHOM GOCïaB» MOCTB rJiyÔHHH npOHHKHOBeHK0 

jimoiueM h c o e T a b Ji hio ms M npoBOÆH- sjih KypHHoro MHca : (ôeJioe. " 
MOCTH $aKTopa noTGpB KypMHoro cnjioniHHG KpMBHe; KpacHoe 

öejioro MHca nymmipiibie kpmbhg )

„.opïC^’C pocTOM TeiincpaTypn pejiaKcauMOHnaa cocTasjiaioman yMGHBuJa ^  
a cocTaBJiHiomaH iipoboæmmocth pacïGT » Tan Kaii npn HarpcBG MHca

PQjl i' ?
______ ^ _______  . 0 *

Me m pejiaKcaitHOHHHe hbjisiüih, ho à  mhc a c pocTOM TCunepaTypti ^
MMB3GTCH. ÜOGKOJIBKy C0CTaBJIHK)liI8fl ¿ n  E $OpMyJŒ (3) ÄJIH BOÎ  ̂
CTByGT t to npM HarpGBG ^ BOSbi ydbiBaeT. Ha Oojigg hko. . . -u qq

COCTaBJIHIOmafl ¿V MMGGT dOJIBUI66 3H3M6HM6, MT O BnOJIiïG COrUdC,)^^ 0 "
etophm Cjiaraeiira î-opuyjih (2 ). B cooïBéioiBHi! c jKaaaHHWi 
paKTGpQM M3MeiiGHMH £ "  c T e w n e p a T y p o ß  flJIH BOSU m Maca HsueBfl



1 JiyÖIlHa npOHIiKHOBeHHH. J¡JIH B 0 .2XM 0H3 G nOBKIIieHKeM TGMnepaTypH y s e -  

JBiqMBaeTCH, sj ih  mhcq , naoô 'o poT,  -  yMeHBinaeTcn.

¿Ka3aHHbie nmiie naoTOTLi BNÖpaHK noTOMy, hto  hbjihiotch p a 3 p e n ie H -  
HblMM SJIH CBH 3JieKTpOTepMMH.

3HaqeiiHH C m £  Maca h b o ^ li, yK33aHHbie b  sanHoii  p a ö o T e ,  

p a c c q m a H H  no ypaBHeHMM a n c n e p c i r a  J le d an  c eflHHuu a p e n e new p e n a n -  

ca p n i i  g yneTOM sodaBonHHx ÄHBJieKTpuqecKHx noTepB b  c b h 3 m c hohhom 
npOBOflMMOCTBK) BIO MÖTOflHKe, paSpadOTaHHOii aBTOpaMM.

B b! B 0 Jl LI

M3MGHGHHG TÔMIiepaTypH, COSepsaHMH BO£H M COJIH B MHCe BH3EIBaeT

cymecTBeHHhie KonedaHHH s u o n e K ïp nq ecK H x c b o ü c t b  e r o  k n o s T o n y  äojisho

0öH3aTejiLH0 yqiiTHBaTBCH npn npoeKTupoBaHHia npopecca CB^-narpeBa.
Ilpn H3 mg Pien Max T e n n e p ä  T y p s  h KOHiieHTpapnn cojik  b  n n c e  r n y d im a  

npoHKKHOBeHHH b  öojiBuiefi c r e n e i m  n o ^ B e p s e H a  KonedaHHHM na d o n e e  hh3 -  

KHX n a c T O T a x .  Mn aocTHateHHH ö o j i e e  paBHOMepHoro n a r p e B a  HeodxosiiMo 
o ö e c n e q H B a T B  oanHaKOByio KOHiteHTpauHJO p a c T B o p a  c o n n  b K a a s o n  Tonne 
n p o s y n x a .

C yBejmneHHeM o t h h  bojihli aaieKTpoMarHHTHHx Konedam in Haöjnoaa- 
eTCH 3aMesjieHKe pooTa rnydinihi npoHMKHOBeKHH eHepran b  m h co .

& m h h  bojih  3Jie KTpowarHMTHHx KOJieöaiiHH 9 1 5  m 4 3 3  Mr n  B o sp a c x a io x  
33 2 * 6  m 5 , 5  p a 3 a  no  cpaBHeHpno c snnHon bojihli npn qacT O T e 2 3 7 5  Me u , 
a y re j in n e H H e  rn y d n H t i  npoHKKHOBeHHH n p n  otom  n p o n cx o sM T  B c e r o  b 
I j 95  H 2 , 3  COOTBeTCTEeHHO.

HPM n a r p e r e  MHca nTHi}Li d o n e e  npesnoqTMTenBHK qacTOTH 433 h 

Mr i i ,  oÖecneqHBaioinHe öonBayio paBHOMepnocTB H a r p e s a  nposyKTa no 
oöseny ho cpaBHeiiMio c narpeBOM Ha q a c T o x e  2375 Mriu



Fig. 1. Temperature relation of the dielectric permeability of wa+er
n .

(solid curves) and chicken meat (white - dotted curves, i'ea 
dot-and-dash curves) at: 1 - 433 Mcs, 2 - 915 Mos, 3 - 
2 5375 Mcs (these frequencies refer to all the Figures)

Fig. 2. Temperature relation of the loss factor and the penetrati011 
depth for water

Fig. 3. Temperature relation of the loss factor for chicken meat 
(white - solid curves, red - dotted curves)

Fig. 4. Temperature relation of the relaxation component and the
conductivity component of the loss factor for chicken vdiî  

me at

Fig. 5. Temperature relation of the penetration depth for chicken 
meat (white - solid curves, red - dotted curves)
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