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Cmeopenns mexnonoziii cywinns 606HU 3a
00n0M02010 eNeKMPOMAZHIMHUX NONIE HAOBU-
coxoi wacmomu nemoxcauee 6e3 snanns Qizuu-
HUX napamempis 607102010 606HU, 0COONUBO Ti
dienexmpuunoi nponuxnocmi

Kmouosi caosa: Odierexmpuuna npoHux-
Hicmb, 6071024 8606HA, €JIEKMPOMAZHIMHI NONA

=, u|

Co3zdanue mexnHonozull Cywxu wepcmu ¢
NOMOUWBIO ITIEKMPOMAZHUMHBIX NOJell C8epx-
6bLCOKOU HACMOMbL HEBO3MOINCHO (€3 3HaANUA
Quauueckux napamempos 6aaxCHOU uiepcmu,
6 ocobennocmu ee QUdEKMPUHECKOU NPOHUUA-
emocmu

Knouesvie caosa: dusnexmpuueckas npo-
HUUAEMOCD, BIANCHAS WEPCMb, ITIEKMPOMAz-
HumMHbLE NOTS
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Creating hair-drying technology using ultra-
high frequency electromagnetic fields is imposs-
ible without knowledge of the physical parame-
ters of raw wet wool, in particular the dielectric
constant

Key words: dielectric constant, raw wet
wool, electromagnetic fields
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1. Beenenune

[ToBbllleHnEe KOHKYPEHTOCHOCOOHOCTU MPOAYKIIUU
HPEeANPUATHH TEKCTUIBHONH IIPOMBIIIJIEHHOCTH YKpau-
HBI, BO3MOKHO KaK 32 CYET YJIyULIeHUs] TOTPEOUTENbCKIX
CBOMCTB MIPOYKIIMH, TAK 1 32 CYET CHUIKEHNUSI ee cehecTo-
UMOCTH. 3HAYUTEJIBHYIO YacTh B c€GEeCTOMMOCTH TIEpPCT-
HOU TIPOJYKIUK COCTABJISIET ChIPbE, Ce0ECTOMMOCTH KOTO-
POTO CYIIEeCTBEHHO 3aBUCUT OT €€ CYIIKU IIPU HePBUYHOMN
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ob6paborke. CyuecTByIOIHe TEXHOJOTUN, OCHOBAHHbBIE Ha
KOHBEKTHBHOM CIIOCOOE CYIIKH, 001a1aI0T 3HAYUTEIbHBI-
MU HeJO0CTaTKaMH TAKUMU KaK yXyJIllleHue MPUPOIHBIX
CBOWCTB IEPCTHU U 3HAYUTEIBHOE DHEPTONoTpebIeH e,
HawuboJiee mepcrieKTUBHBIM CIOCOGOM CYIIKH IIEPCTH
SABJISETCS 2JIEKTPOMAarHUTHAS CYIIKA € HMCIOJb30BaHU-
€M BBICOKOYACTOTHBIX 3JIEKTPOMAarHUTHBIX Tosreit (DMII)
BBU/IY Psi/la TAKUX OJOKUTENbHBIX KA4eCTB: HeOO0bIIoe
sHepronoTpebeHne, 9KOJOrMIecKast YNCTOTa TIPOU3BO/I-



CTBa, COXpaHeHUe IPUPOJHBIX CBOMCTB mepcTu. B Toxe
BpeMsl IpUMeHeHre Pa3paGoTaHHbIX TEXHOJIOTUH CYITKH
BemecTB ¢ wucrnojabzoBanueM IDMII Tpebyer nasbHeii-
MIUX UCCJICOBAHUN AJIs ONPe/le/IeHUS TUDICKTPUUYECKUX
CBOMCTB HIEPCTU.

2. AHaIM3 MOCIEHUX UCCAEA0OBAHMIA ¥ Iy OIUKAIHi

CyIika MmepeTu ¢ MOMOTIbIO BBICOKOUACTOTHBIX dJIEK-
TPOMAarHUTHBIX TOJIeH TtesiecoobpasHa MPH BJIAKHOCTH
meperu He 6osee 60%, mpu GoJbIIEN BIaKHOCTH 3HAYU-
TEJIBHO YBEJUYMBAETCS HEOOXOANMOE KOJMYECTBO DHEP-
TUM Uit ucnapenus Biaaru [1] m aneproaddextnBHOCTD
CYHIIKY 3HAYUTEJIHHO CHUIKACTCH.

Teopernuecknii aHaan3 Ipolecca CYIIKH IIEPCTH C
MTOMOIIBIO 3JIEKTPOMATHUTHBIX MOJIEH CBEPXBBICOKON Ya-
CTOTBHI IIOKA3aJ, 4TO IPOIleCC CYMIKH CYIIeCTBEHHO 3a-
BHUCHUT OT IIOTJIOIEHUsI DHEPTUH BJATOHN, HAXOISIIEHCs
ME3K/1y BOJIOKHAMHM IE€PCTH, BO3HUKHOBEHUSI KOHBEKTHB-
HOTO MOTOKA M CKOPOCTH (DUIBTPAINHU MApOKUAKOCTHON
cpeanl B obbeme meperu [2].

3. OcHoBHbIE MaTepPHUaJIbl HCCJIETOBAHUIA

Meton cymku ¢ ucnosabzoBannem IMII cBepxBbIico-
kux yactot (CBY) ocnoBan Ha BO3/1eliCTBUN HAa MaTepHaJl
WHTEHCUBHOTO 3JieKTpoMaruuTHoro noJs. [lox meiicTu-
em CBY mosist MOJIEKYJIbI BOJBI (JIUTIOJIN) HAYMHAIOT CO-
BepiaTh KoJiebaTeJbHble U BpAlaTeIbHbIE IBUKEHMUS,
OPUEHTUPYSCh C YACTOTON TOJIS 110 €ro 3JIEKTPUYECKUM
auHuAM. [[BUKeHe MOJIEKYJI IPEBPAIaeTCs B TENJIOBYIO
sHepruto. Yem 6oJbiie BOAbI B 06beMe MIEPCTH MaTEPUAIa,
yeM GOJIbIIe MOJIEKYJI yU4aCTBYET B 9TOM JABUIKEHUU, TEM
60JIblIle TEMJIOBOI SHepruK BoiessieTcss. TakuM o6pasom,
pasorpeB MPOUCXOAUT BO BceM o0beMe IIepCTu, Mpu-
yeM GoJsiee BJAKHBIE YYAaCTKH TOJYy4aioT Goblie sHep-
ruu. 3a CYeT 3TOr0 MPOUCXOAUT yaJeHUEe BJATH, CYIIKa
MIePCTH U, OJJHOBPEMEHHO, BBIPABHUBAHUE BJIAKHOCTU BO
BceM o6beme. dHepruss CBY aeKTpOMArHuTHBIX MOJEH
B OCHOBHOM DPAacCXOJyeTCsl Ha CO3/aHUe yCJOBHIl, UHTEH-
cubUIUPYIONUX TEPEHOC BJIATH U3 TIYOMHHBIX CJIOEB K
TOBEPXHOCTSIM.

Ha ocHoBe Teopuu MyJIBTUMOJIECKYJISAPHONH ancop6-
MU CHUCTEeMa IEepPCTb-BO/A IIPEACTABIISACTCS COCTOSAIIEH
U3 TpeX KOMIIOHEHTOB: HIEPCTh, CBSI3aHHAS BOJA U TIOJI-
BuskHas Boga [2]. CooTBeTCTBEHHO, AMAJEKTPUYECKAs
MOCTOSTHHASL CBSI3aHHOI BOJBI OCTAeTCS HEM3MEHHOH B
HIMPOKOM J[Malla30He YacTOT M paBHa JAMIJIEKTPUYCCKON
MOCTOSIHHOU 0O'bEMHON BOJIBL.

[lmanexTpuyeckue cBOHCTBAa MaTepHaJOB OMNCHIBaA-
I0TCS KOMIIJIEKCHOM JIM3JIEKTPUYECKON NMPOHUIIAEMOC-
ThIO [3]:

e=¢g'—je”, (1)

rjie € — IU3JIeKTPUUecKasi IIOCTOsTHHAST;

€” — IUaJIeKTpUYeCKre MOTEPH.

JleitcTBUTENbHAS YaCTh KOMIIJIEKCHOM IUAJIEKTpUYE-
CKOIi IPOHUIAEMOCTH € XapaKTepPU3yeT CIIOCOOHOCTD -
AJIEKTPUKA HAKAMJINBATh 9HEPTUIO, a MHUMast € XapakTe-
pU3yeT CHOoCOOHOCTD AUAIEKTPUKA PACCEHBATh IHEPTUIO
B BEIECTBE.

” . I8 ”
e”=¢g/x, teX +E X 2)

rae Xij — TPaMM-MOJIEKYJa KOMIIOHEHTBI BelecTBa,
UHIEKC Kk oTHOCUTCS K mepcetu, | — cBszaHHOU Boge, m
— MOJBMKHOU BOJIE.

DKCIIepUMEHTAJIbHBIE UCCJE0BAHUS TI0KA3aJu, 4TO
NIUDJEKTPUUYECKIE TTOTEPU BJIAXKHOW WIEPCTH ONpeesis-
I0TCS IUBJIEKTPUUECKUMU HOTEPSIMU OOBIYHOU BOJIBI HA
BBICOKUX YaCTOTaX U B IUANIa30HE TEMIIEPATYPHI OT 25 /10
95°C Besnunna € He UMeeT 3HAYUTETHHON 3aBUCUMOCTHU
OT BJIAKHOCTH U ee 3HaueHue OT 6 710 8§ eAMHUTL 1pU BJIaK-
noctu 30%, a 3HaUeHNe BEJTMIMHBI €7 HAXOUTCS B IIpejie-
gax ot 0,6 1o 1,5 [4].

KonnuecTBo Tenua, Beigensiemoe ipu CBY-narpese B
enunuile 00bEMaA MaTepuaia, PACCUUTHIBAETCS 110 3AKOHY
Jlxoynsa-Jlenra [5]

Q=0,278-10""¢’-tgd-f-E?, (3)

rae € — geficTBUTENbHAL YaCTh KOMIIJIEKCHON IUDJIEK-
TPUUYECKON MPOHNIIAEMOCTH MaTepuala,;

8 — yroJ IuaeKTPUIECKuX MOTEPb;

f — wacrora asekTpoMaruuTHOro noJs, I';

E — nanpsskenHoCTH 2J1eKTPUYECKOTO 0151, B/M.

Takum 06pa3oM, HArpeB JAMIEKTPUUECKUX MaTepHa-
goB B OMII CBY omnpeznensiercss Kak ANAJEKTPHIECCKUMA
cBoiicTBamMu Marepmajia € u tgd, TaK U mapamMeTpamu
AJIEKTPOMATHUTHOTO TMOJsI — HampsikeHHOCcThio E u ua-
croroii f.

Ion neitctBuem anexktpudeckux noJseit CBY B BoJsok-
HHUCTOM MaTrepuaJje BO3HMKAET CJI0KHOe B3auMo/lelicTBIE
ME3K/y TOJISIMKM TeMIIePaTypbl, BJIArocoJep:KaHus u 1aB-
JIEHUS, BAMAIONINE Ha MaCCOTIEPEHOC U Bbl/IeJICHHE TEIlJIa.
OOb1iee ypaBHEeHEe, XapaKTepU3yIolllee 3aKOH MepeMele-
HUS BJIATH B MaTepuajie B IPoIlecce BbICOKOYACTOTHOM
cymkwu, umeeT BUp [6]

qm = _amp()vu _amPOBVt - kpvp ’ (4)

rae Vu,Vt,Vp — cooTBeTCTBEHHO TPaJINEHThI BJIAroco-
JIePIKaHsT, TEMIIEPATYPbI U JABJIEHMST;

ap — Koahdunuent Auddysun BaaTH, M2/c;

Po — IJIOTHOCTh CYXOTO MaTepuaa, Kr/M>;

k, — koaddunnent Guabrpannm.

[Ipn WHTEHCUBHOM TIOJ[BOJIC TEIJa MPOUCXOAUT OyP-
HOe ncHapeHue BJIAaTH, BLI3bIBAIOIIEE POCT AaBJIEHUS BHY-
TPHU CJIOS BOJIOKHWCTOTO MaTephaJa, MOABEPTaiONerocs
cymke. Bo3Hukaomuii mpu 9TOM TpPANUEHT AaBJEHUS
criocoOcTBYeT 06PAa30BAHMIO MOIIHOTO MOTOKA BJIATH, Ha-
MPABJEHHOTO K TOBEPXHOCTHBIM CJI0sIM. Bansanne rpajan-
entoB Vu u Vt BaToM caydae OyaeT He3HAYUTEAbHBIM TI0
CPaBHEHUIO C BJIATOTIEPEHOCOM, KOTOPBIH OTpPenessaeTcst
rpajiienToM faBjaenus: Vp.

[lorsomenne 2/eKTPOMArHUTHONW dHEPTUHM BJIAKHON
IIEPCTHIO IPUBOJIUT K MMOBBIIIIEHHIO €€ TEMIIEPATY PBI U BO3-
HUKHOBEHUIO U30BITOYHOIO JaBJIEHUS T1apa, PUBOJISIIE-
rO K KOHBEKTUBHOMY MacconepeHocy. OUIbTpannoHHBII
MOTOK onpesessieTcs 1mo opmyie lapcu [2]

. 0
i=Vp=-k 2, (5)
0z
rie V — ckopocTh GUIBTPAIINY TAPOKUIKOCTHOI cpe-
1Bl M/C;
p — ILJIOTHOCTh HAPOKUAKOCTHON CPe/ibl, KT/M>;



ke — xoaddunueHt Guabrpanuu MapoKUAKOCTHOM
cpensl, kr/(m-c-I1a);

ap
0z

[TockoIbKy M3-32 OCOOEHHOCTEH HIEPCTH IIPOLECC ee
CYIIKH JIOJIKEH BecTHCh Ipu Temueparype He Bbiiie 80°C,
TO CKOPOCTH (QUJIBTPAIIUN TAPOKUKOCTHON CPe/Ibl MOKHO
cuuTaTh NMocToAHHON. Tak Kak yjpajeHue Bjaaru M3 CJIOS
mepctu npu CBY cy1ike poucxoauT BCJIeACTBIE KOHBEK-
TUBHOTO MEPEHOCA TTAPOKUIKOCTHOI CPEibl K BEPXHEH 110-
BEPXHOCTH CJIOS MIEPCTH U C TAJTbHEHIITNM yAaJIeHUeM ee U3
CYIINJIBHOI KaMepbl, TO €CTECTBEHHO, YTO TeMIleparypa Ha
ee BepXHell IIOBEPXHOCTH HIKE, YeM B cpeante oobema. Ciie-
JIOBATEJIbHO, [IEPEHOC TEILIa IPOMCXOAUT U3 TIyOuHbI 00b-
eMa CJI0sI TIEePCTU B CBOOOIHOE ITPOCTPAHCTBO HAJL CIOEM.

AHasin3 pe3yJsbTaToB PACUYETOB 3aBUCUMOCTU TeMIle-
paTypHl BraxHOH mepcTH o6bemMoM 1M® ¢ mopHcTOCTBIO
0,71 MY 1 /Migee M MCXONHOI TeMmepaTypoit 50°C, moa-
Bepraiomeiics CBY cymnike MomHuocTbhio SKBT B cyminib-
HOU Kamepe, OT JUINTETHHOCTH BO3/EHCTBUS U TIyOUHBI
o0pasiia 1oKasajl, YTO B HAYaJIbHBIH MOMEHT CYIIKH TEM-
neparypa BJaKHOI HIePCTU Ha BepXHell rpanuie obbema
mepctu noabimMaetcs o 80°C, a B mpoiecce CymKy JJIH-
TEJIbHOCTHIO 3 MUHYTBHI TEMIIEPATypa MJIaBHO CHUKAETCS
10 60°C Kak Ha BepxXHeH, Tak U Ha HUsKHEl rpanuie 06b-
ema [2]. HepaBHOMEpHOCTD pacnpe/iesieHus TeMIepaTypbl
B o0beMe BJIaKHOI MIEPCTH BO3HUKAET BCJEICTBHE WH-
TEHCHBHOIO TIpollecca mapoodpa3oBaHusi M UCHAPEHUSI.
Tak Kak BepxHsisI rpaHuiia 00beMa MEePCTH COBIALANA C
KPBIIIKON CYIIMJABHONH KaMepbl, TO BBIJEJUBIINICS map
MPENsATCTBOBAJ YMEHBIICHWIO TeMIIepaTypbl HA BepXHEN
rpanuie. Heobxoaumeim yeaosuem CBY cymku sasisier-
€4 MHTEHCHBHOE y/laJIeHe BbIIeJIMBIIET0Cs apa.

[Tporecc cymku 3akaHYNBAETCS TTOCTIE YIAJCHUS BJla-
I'Y ¥ TeMIepaTypa MePCTU 10 BCeMY 00beMY CTAHOBUTCS
npakTudecku ogauHakopoil. IIpy CBY wusnydenun mor-
Hoctbio SMBT/cM? cymika meperu sakanuusaerca Kk 150
CEKyHJIe, a TPU MOIHOCTH uaayuenns 15MBt/em® — cym-
Ka IepCTU 3aKkaHuyuBaeTcs K 75 cekynze [2]. Takum oOpa-
30M CYIIECTBEHHY IO 9KOHOMMIO 3JIEKTPOIHEPTUU U 3aTpaT
Ha CBY anmmapaTypy MOKHO IOJYYUTDH yBeJAUUECHHEM
BPEMEHU TeXHOJOTNYECKOTO MPOIECCa CYIIKHU.

Bbolieniepeunciientbie (hakTopbl 00yCIaBINBAIOT He-
KOTOpBIE UCKJIIOUUTEbHBIC IpenMyIiecTBa IM cymKu mo
CPaBHEHUIO C TPAJUITMOHHOM CYIIKOI:

— TpaJiNeHT JaBJeHu B cyoe mepceTu, [la/Mm.

- Boicokuii KIIJI npeobpasosanuss CBY-sHepruu B
TENJIOBYIO;

- 6Ee3UHEPIMOHHBIN HarpeB 06beMa mepcTu "u3Hy Tpu”
C UCKJIIOYNTEJTHbHO BBICOKOI MHTEHCUBHOCTBIO (TeMIiepa-
Typa u ckopoctb CBY-narpeBa peryiupyioTcs Harmpsi-
sxkeHHocTbio E u wacroroii f OMII);

- 6ECKOHTAKTHBII 9KOJOTMYECKH YUCTBIN MTOBOJ OHED-
ruu;

- PaBHOMEPHBIH HATPEB MO BCeMy 00bEeMY IEPCTH U €ro
u36UpareqbHOCTD B Cllyyae HEPABEHCTBA [UAJIEKTPUYE-
CKHUX CBOICTB (1tapamMeTpoB € u tgd).

- 6bICTPOE BKJIIOUEHYIE 1 BBIKJIIOUEHIE HATPEBA;

- BBICOKMII TeMIl HarpeBa (/0 HECKOJBKUX JIECATKOB
°C/c), npu 3TOM TPAJIMEHT TeMIIEPaTyPhl B BOJTOKHAX TIEP-
CTHU CYIIECTBEHHO MEHbIIe, 6JIarofapsi 4eMy CHUKAIOTCS
BHYTPEHHUE HalpsKEeHUS B BOJOKHAX, UTO TO3BOJISIET
u36exKaTh MOSIBJIEHUSI MUKPOTPEINH, 8 COOTBETCTBEHHO U
JIOMKOCTH BOJIOKOH;

- camoperyupylomuiicst Harpes. IIpu cynike kauecTBoO
MOJIYYAEMOTO MaTepHhasia CyIMEeCTBEHHO YJIYUIIaeTcs 3a
CYeT TOTO, UYTO HATPEB BBICYMIEHHBIX MECT ABTOMATHYECKN
npekpaiaercst. OObsICHSIETCS 3TO T€M, YTO TAHTEHC yTJia
JIUDJIEKTPUUECKUX TIOTEPb HMIEPCTH TIPSIMO TTPONOPITHOHA-
JIeH BJIAKHOCTH;

- TEIJIOBbIE MOTEPH B MOABOASAINIMX TPAKTAX OOBIYHO
HEBEJIMKH, M CTEHKHM BOJHOBOJOB U pabOYNX KaMep 0CTa-
I0TCST TTPAKTUYECKU XOJOAHBIMHU, YTO CO37aeT KOMGbOPT-
HBIE YCJIOBUSI 7151 0OCIYKMBAIOIIETO TIEPCOHAIA;

- 11071 BozzaeiicteueM nutencusuoro CBY noss npouc-
XOZUT MPAKTUYCCKU TIOJHOE YHUUTOKEHHE MUKPO(hIOPHI
(o6e33apaskuBaHue MEpPCeTU), YTO OIATONPUSITHO CKa3bi-
BaeTCH HA ee XPaHCHUU.

BoiBog,

Ocobennoctoto CBY cymiku mepcTu siBasieTcs: 3a-
BUCHMOCTDb IIpoIlecca OT JMIJECKTPUYECKON IOCTOSH-
HOM KaK/I0T0 KOMIIOHEHTA TPEXKOMIIOHEHTHOU CUCTEMBI
(mmepcTh, cBSI3aHHAS BOJA, TTOJ[BUSKHAS BOJIA) U IX TPAMM-
MoJieit.

Bosauxkaomuit npu cymke mepcTH 3HAUUTENbHBIN
00beM mapa J0JIKEH WHTEHCUBHO YHAJSTCS C CYIIHIIb-
Hoit mamuHbl. [Ipu CBY cymike mepcetu cyuecTBEHHO
CHMKAIOTCS y/IeJIbHBIC 3aTPAThl 9HEPTUN U yJIydaeTcs ee
Ka4yecTBo.
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