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yiteimmap ITU-T, ETSI, TIA, EIA yceiHFaH anropuTMIepiHIE HETI3ACITEH ceoinecy OelceHIiTK
nerekTopblHbIH (Voice Activity Detection) sxympic icTey npuHUMOTEp] KapacTeipeliraH. Ceiiecy jkxoHe
OJIapABIH apachIHIAFhI Y3UTICTEPAl aHBIKTAY aJTOPUTMACP MEH OMICTEPIHIH THIMIUIITIH CaIbICTHIPMAIIBI
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Abstract. The article is revealed possibility of more efficient use of ultrahigh-frequency energy.
A method of ultrahigh-frequency drying wood based on a single-wire transmission line of
electromagnetic energy is proposed. In accordance with this, the scheme of the plant being developed for
ultrahigh-frequency drying of wood is given. The installation uses a vibrator array on the basis of a
single-wire transmission line of electromagnetic energy, located inside the reflector in the form of a
specular parabolic conducting cylinder.

The paper presents the results of studies of the surface waveguide field in the re-emission mode.
The surface wave is reradiated by a group of vibrators coaxial with the waveguide wire. The results of
experimental studies of the field distribution along a waveguide operating in various modes are presented.
The possibility of increasing the efficiency of the reradiated field and its adjustment by the non-contact
movement of the reflector is shown.

The modes of minimum reradiation and maximum energy absorption are described in detail.

Special attention is paid to the multi-input device for the excitation of a surface wave. The
influence of the parameters of the excitation system of a surface wave in an open waveguide on the
efficiency of its excitation is estimated. Multi-input excitation device allows you to simply stepwise
adjust the thermal power in the irradiated object.

The advantages of the proposed method are discussed: the use of ultrahigh-frequency generators
without synchronization in frequency and phase of oscillations, the use of ultrahigh-frequency energy re-
emitters. Such advantages make it possible to realize installations with the required energy distribution,
minimal metal consumption and low cost.

Key words: microwave drying, waveguide, field distribution, re-radiator, ballast load
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E.C. Purrep!, K.T. Komekos', JI.B. Putrep!
!Ceepo-Kazaxcranckuii rocy1apcTBeHHbIM yauBepcuTeT nMenn M. Ko3bibaesa,
r. [letponasnosck, Kazaxcran

CBEPXBBICOKOYACTOTHAS CYHIKA JPEBECAHBI MOJIEM BOJIHOBOJA
HA OCHOBE OJHOITPOBOJHOMU JIMHUU ITEPEJAYU SJIEKTPOMAT'HUTHOU
SHEPI'MM

AHHOTanusA. B crarthe npeioxkeH MPOMBIIIIEHHBIH HAIPEB HA OCHOBE OJIHOMPOBOIHON JIMHHH
nepeayl  CBEPXBBICOKOYACTOTHOW dSHEPruuM. B  COOTBETCTBMM C OSTUM TMPHUBOJUTCS CXEMa
paspabaTeiBacMON YCTAHOBKH JIJISl CBEPXBBICOKOYACTOTHOM CYIIKH ApeBecHHBI. [1opoOHO m3nararotcs
PEKUMBl MHHUMAJIBHOTO TEPEUINTYUYEHUS W MaKCUMallbHOTO moromeHus 3Heprun. OOcyxIeHbI
MPEeUMYINECTBA IIpeaaraeMoro crocoba: wucnoiab3oBaHue wmanomorHeix CBY  reHepatopoB 0e3
CHHXPOHU3AIINH T10 9acTOTe U (pa3e konebaHui, ucroiib30Banue repensnydarencii CBY sueprum.

VYieneHo BHMMaHHE Ha MHOTOBXOJOBOE YCTPOHCTBO BO30YXKICHHUS JIMHUHM TTOBEPXHOCTHOM
BOJIHEI. MHOTOBXOJIOBOE YCTPOWCTBO BO30YXACHUS TO3BOJSIET JOCTATOYHO MPOCTO OCYIIECTBIIATH
CTYIIEHYATYH) PETYJIUPOBKY TEIJIOBOH MOIIHOCTH B HAarpeBaeMoM OOBEKTe. Takue MpenMyIecTBa
MO3BOJIII0  PeaIn30BaTh YCTAHOBKH ¢ TpeOyeMbIM pachpelieiecHHeM SHEpPrud, MHHUMAIbHON
METAITIOEMKOCTBIO ¥ HU3KOH CTOMMOCTBIO.

KiarwueBble c10Ba: CBEPXBBICOKOYACTOTHAS CYIIKA, BOJHOBOJ, PACOpEACIICHUE OIS,
nepeusydaresb, OaiiacTHas Harpy3ka

B mpaktuke CBY cymku apeBecHMHbl — T.K. PYNOpHBIE H3Iy4daTelId camMud 1o cebe
TPAZIULIMOHHO HCIIOJNB3YIOT M3JIy4yaTeld B  HUMEIOT HEPABHOMEPHOE PaclpeAesICHUE MOt
BUJE PYNOpPOB, KOTOpBIE pa3MEIlalOT TaKUM B pAacKpblBE U YCTAHAaBIMBAIOT HUX Ha
00pa3zoM, 4ToObI 00eCIIeunBaTh PABHOMEPHYIO ~ HEKOTOPOM PAcCTOSIHMM JApPYyr OT Jpyra.
CYLIKY JIPEBECUHBI paznmuyHoit  Ilpaktuka TpeOyeT paBHOMEPHON CYIIKH,
IIPOTSKEHHOCTH. Bmecre c TE€M,  OCOOEHHO IIPOTSKEHHBIX 00BEKTOB.
PaBHOMEPHOCTh CYIIKM YKa3aHHbIM Bbimle  HaunOosiee moIXoAsiiuM WHCTPYMEHTOM JUIS
Croco0OM, UMEET OIpEJICIEHHbIC HEIOCTaTKH,  PEIIeHUs JaHHOW 3aJauyd, Ha Hall B3IJIAA,
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SABJIACTCS BOJIHOBOJL Ha OCHOBE
OJIHOIIPOBOJTHOM JIMHUU nepegadu
3JIEKTPOMAarHUTHOU JHEpruu, TJIaBHOM

O0COOEHHOCTBIO KOTOPOTO SIBIICTCS HAIMUYWC
OTKPBITOTO 3JEKTPOMArHUTHOTO TOJISI OKOJIO
MpoOBOJAa B Mpejenax HUWIMHIpPA C PaInycoM
MopsiiIka OJHOW JJIMHBI BOJIHBL. Pa3zmenieHue
00BEKTa B T0JIE BOJTHOBOAA IIPUBEIET K TOMY,

4TO 00beKTOM  OyJer  TOrJomarhes
oIpezeIeHHAs 9acTh SHEPTUH "
COOTBETCTBEHHO, OyAeT HarpeBaTbcs, IpH

3TOM OYJET MPOMCXOUTH €T0 CYIIIKA.
TexHU4YeCKH pPaBHOMEPHOCTh HarpeBa
o [IWuHEe MOXeT ObITh  olecreudeHa

tr

£z

Za

COOTBETCTBYIOIIUM  TOJIOKEHHEM OOBEKTa
OTHOCUTCJIBHO OCH BOJIHOBOJ4, B KadC€CTBC
KOTOPOTO  HKCIOJIb30BaHA  OJHOIPOBOJIHAS
JUHUS TIepeiayil AIEKTPOMArHUTHON SHEPTrUuu
[1].

Paccmorpum  monpoGHee — mporiecc
B3aHMO,Z[eI>'ICTBI/Iﬂ T10JIs1 BOJIHOBOJa C
o0bekTOoM Harpesa. [Ipexme Bcero, oOpaTum
BHUMAHUEC Ha pacnpeaciiCHucC IoJIA
MOBEPXHOCTHOM BOJIHBI Eoo B MonepedyHoM
CEYCHUM OJHOIPOBOJHOM JIMHUU Iepesad,
MOKa3aHHOU Ha pUCYHKE 1.

fr

G

Puc 1 — CtpyxTypa noss noBepxXHOCTHON BOJHBI Ego
Fig 1 — The structure of the surface wave field Ego

Ota BOJIHA COJICPIKUT 3
COCTABJISIIOIIUX KOMIIOHEHTA: paguaIbHYI0 E;

rie H}El) - ¢ynkuus Tankens 1-ro

poga n-ro mnopgdaka, Yy — TIOCTOsAHHAasA

,  TpononbHyio . E; - cocrapisionte pacIpoCTpaHeHus BIOJNL OPOBOAA, F —
MEKTPUHECKOTO  NOMA, M AMMYTameHylo .o .50 o T T s
COCTaBJISIONIYI0O MArHUTHOTO TONIst H, PACTpOCTpaHEHHA s HpoCTpaRCTEe,
A OKPYKAIOIIEM ~TIPOBOA, @ — Kpyrosas
E.=B—H(hr)e™, (1)  wacrora, €0 - JUBJIEKTPUYECKAs
Wy IPOHULIAEMOCTH CBOOOHOIO TIPOCTPAHCTBA.
h 1 YpaBHeHue, CBSI3BIBAIOIICE
E =B—H"(hr)e™, (2) nocrosmubie pacmpocTpaHeHHss B cJoe
WEo JUDJIEKTPUKA M B IIPOCTPAHCTBE  OKOJIO
- IPOBO/IA, UMEET BH/L:
H,=BH"(hr)e”, (3) TPOBOA A
b1 B ) 1 ) () ) "
hi ¢, Hél)(hia)HéZ)(hial)_H(EZ)(hi )Hl(l)(hial)H(()l)(hial),

rae H\) — ¢ynxuus TaHkens BTOporo

pola HyJEBOro TMOpsAKa, /; — MOCTOSHHAsS
pacrpocTpaHeHHUs B JIURJIEKTPUYECKOM

MOKPBITUN MIPOBOJIA, d; — PAAUYC AUIIECKTPH-

YECKOTO MOKPBITHS.
Ananus

OITHCBIBAIOIINX

(1_4)9
IIOBCJACHUC

BBIPAKCHUI
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3JIEKTPOMArHuTHOTO TOJIS OKOJIO IPOBOJA
MOKA3bIBAET, YTO TIPU COOTBETCTBYIOIIEM
BEIOOpE TOJIIUHBI TUDIIEKTPUIECKOTO
MOKPBITUSL MPOBOJA M €ro JuaMeTpa MOXKHO
JOCTUYD PEKUMA, TIPU KOTOPOM DHEPTHSI OIS
COCpeIoTOYeHa B MWJIMHIPHUUECKON 00IacTH ¢
paarycoM MOPSIIKA OJHOM JITUHBI BOJHEI.

Jlpyrasi 0COOCHHOCTH BOJIHOBOJA B
BUJC OJHOMPOBOJHOW JUHUU  Tepeaad
COCTOMT B TOM, 4YTO HEOJHOPOAHOCTD,
MOMEIIIEHHasT B €ro IoJie, TPUBOAUT K
YaCTUYHOMY MEPEn3yYeHUIO U TOTJIOLIEHUIO
SHEpruu BONMHOBOHA. Ilpu 3TOM MOXKHO
peanu3oBaTh PEXHUMBl KaK MaKCHMaJlbHOTO
NEPEeU3NIy4eHUs, TaK M MaKCUMaJIbHOTO
MOTJIOUICHHUS] BHEPTUU. OTO JOCTUTAeTCs
COOTBETCTBYIOIIUM BBIOOPOM (PYHKLIUHU CBSI3U
nepeussiydaresieil ¢ MojieM BOJHOBOJA U MX
cBoiicTB. B pabore [2] moka3aHa BO3MOXKHAS
peanuzanus pacrpeneneHuit
DIIGKTPOMArHUTHOTO TIOJSI BJOJH CHCTEMBI
nepeusiiydaresiel npy MUHUMYME SHEPrUH B
OalIacTHOM Harpys3Ke.

B nmamHoM ciywae = HE0OXO0IMMO
o0ecreynTh ~ MUHUMYM  OTPaXCHHS |
U3Ty4eHUs] NPU PAaBHOMEPHOM IOTJIOUICHUU
SHEPrUM MOJTMHE 00BEKTa, PACIIOIOKEHHOTO
B II0Jie¢ BOJHOBOJA IOBEPXHOCTHOW BOJIHBI.

Munumym OTpaXEeHUA JOCTUTAIOT
KOMIIEHCAIIMEN OTpaK€HHON BOJIHBI B TPaKTe.
N3nyyenue MUHUMU3UPYIOT IIyTeM

YCTAHOBKH COOTBETCTBYIOILIETO OTpa)KaTesis
OKOJIO IIPOBOJIA C TIOBEPXHOCTHOM BOJIHOM.

Uto kacaeTcs MOrJomaeMon >HEPruu
00BEKTOM, TO OHA 3aBHCHUT OT IIEJIOTO psiaa
nmapamMeTpoB, Kak TOJisl, Tak U oObekTa. B
COOTBETCTBUU C [3] morjomiaeMas MOITHOCTh
MOXXET OBITh BBIYHCICHA C  TOMOIIBIO
BBIPAKCHHUSI:

Py

= we,1g8 j (E’+E,‘adv (5)
Vv

r7ie (@ — 4acToTa KojeOaHui Mo, € €o
abcomoTHas TM3JICKTpUYecKast
tgo TaHTeHC  yTJa
JUDIIEKTPUYECKHUX Ex,: —
COOTBETCTBYIOIIHE COCTaBJISIOIIUE
HaNpPSHKEHHOCTH 3JICKTPUUIECKOTO OIS
Cepbe3Hoil  mpoOneMoil  SBISIETCS
PHEpPreTUKa  JIMHUHM, T.C.  pealu3ais

IMPOHUIACMOCTD,

HOTEPB,

271

TpeOyemMol dSHeprud B  00JacTH, TJIE
nomMeniaercsi o0wvekT. Mcmonb3oBaHue B
JIMHUU c IIOBEPXHOCTHOMN BOJIHOU

MHOTOBXOJIOBOI'O YCTpOMCTBa BO30YXACHUS
[4] mo3BONsET B NPHUHIMIIE HEOTPAHUYECHHO
HapamuBaTh IOJaBa€Myl0 MOLIHOCTb. llpu
3ToM 3¢ (deKT HarpeBa 0OBEKTa MOXKET OBITH
OCYILIECTBIIEH psaom HE3aBUCUMBIX
HMCTOYHMKOB MaJIOW U CPEAHEN MOILIHOCTH.
MouHbIi MarHeTpOHHBIM TEHEPaTOp
MMEET BBICOKYIO CTOMMOCTb, «KalpU3EH» B
JKCIUTyaTalui, T.K. TpeOyeT  BBICOKOIO
YPOBHSI COTJIACOBAHMS C HArPY3KOM, XapakTep
KOTOPOW IO MEpEe HAarpeBaHUsl W3MEHSETCA.
CrnemoBaTenbHO, B 3TOM cllydae HeoOXoauma
CUCTEMa aBTOPETYJIMPOBAHUA, pealn3alus
KOTOpO  mpu  OONBIIMX  MOIIHOCTSIX
CONPSKEHA C M3BECTHBIMH TPYAHOCTAMH. B
3TOM OTHOleHuu ucrtounnku CBY wmanoi u
CpeIHEW MOIIHOCTH MEHee KPUTHUYHBI K
Harpy3ke U K MUATAIOMINM HaNpsHKSHHSIM.
HemanoBaxHbpIM SBISI€TCA M TO, YTO
JUISE CYMMHUPOBAHUST MOIITHOCTEH He TpeOyeTcs
cuHxpoHu3anuu uctouHnkoB CBY sHepruwu,
T.K. K@XIbIi M3 HUX BHOCUT HE3ABHUCHMBII
BKJIaJ] B HATPEB T€X WJIK UHBIX OOHEKTOB
Takum obpazom, IPUMEHEHHE
MHOTOBXOJIOBOI'O YCTpOMCTBa BO30YXACHUS
MOBEPXHOCTHOW BOJIHBI SIBJISIETCSI OCHOBOU
st HapanmBanuss CBY momHocTH 1 ee
JTUCKPETHON pPEryqupoBKH 0€3 3aMeTHOro
HapYILICHUs PEXUMa UX HOPMaJIbHOM pabOTHI.
[MoxpoOuee OCTaHOBUMCS Ha
MHOTOBXOJIOBOM yCTPOWCTBE BO30YXKACHUS
JIMHUU IIOBEPXHOCTHOM BOJIHBL. B
COOTBETCTBUU co CTPYKTYpOit
AJIEKTPOMArHUTHOTO TIOJIE OKOJIO MPOBOJAA
(Puc. 1) umeercs paguanbHasi COCTABIISIONIAS
HaIpsHKEHHOCTH  AJIEKTPUYECKOTO  TOJIA.
BBoas naneMeHT BO30YyXIEHHS, Hampumep
MOJTYBOJTHOBBIA BUOpATOp, BIOIH CHUIIOBBIX
JUHUNA, MOXHO ob0ecneduTh 3(PdeKkTuBHOE
BO30YXJIeHHE MIOBEPXHOCTHOM BOJIHBI.
COOTBETCTBEHHO, PACIPEAEIUB IO KPYTy Pl
Takux  BHOPATOpPOB, MOXKHO  TIOJTYYHUTH
MHOTOBXOJIOBO€ YCTPOMCTBO BO30YKICHHUS.
Yka3aHHbIE rnapuuaibHbIe YCTpOMCTBA
BO30YX/ICHHUS B NPUHINIE CIa00 3aBHCHUMBI
Apyr OT Apyra, U MOTOMY B NpOBOAE OyaeT
MMETh MECTO COBOKYITHOCTh ITOBEPXHOCTHBIX
BOJIH, KOTOpBIE HE 00s13aTeNIbHO
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CHHXPOHH3UPOBaTh, T.K. HMX KOHEYHBIM
3¢ (eKToM SABISIETCS HArpeB MOMEIIEHHOTO B
moie OOBEKTa. AHAJOTUYHO MOXKET OBITh
nmocTpoeHa OaimiacTHasi Harpyska, TOJBKO
BMECTO TeHEepaTOpOB BUOPATOPHI
MOJKITIOYAIOT K apIIHaIbHBIM Harpy3KaM.
MHOroBxon0Boe YCTPOMCTBO
BO30Y)KIIEHHsSI TIO3BOJISIET JJOCTATOYHO TPOCTO
OCYIIECTBIISITh  CTYNEHYATYIO PETyIUPOBKY
TEIUIOBOW MOIITHOCTH B HArpeBaeMOM OOBEKTE
MyTeM COOTBETCTBYIOMIETO  MMOAKITIOYCHUS
(OTKIJIFOYECHMST) MAPIMATIBHBIX TEeHEPaTOPOB.

BHMMAaHUE HA MEXaHW3ME NEPEU3TyUCHHUs.
HeonnopoaHocte, mnomenieHHass B MOJIE
BOJIHOBOJA, nepensiydaeT T BoaHy. B aTou
CBA3M C IOMOIIBIO psAJla HEOJAHOPOJHOCTEN
BO3MOXXHO (OpMHUpOBaHUE OMPEACICHHOTO
pacmpenesieHus MEPEeU3IyYEeHHOTO IONsl C
KOHILICHTpalUel U3JIy4eHHsS] B OINpPEACIICHHOM
HampamjeHUU. Takoro pojaa yCTpoiCTBa
XOpOIIO OTMOJEIUPOBAHBI M UX HUCIOIB3YIOT
B AaHTEHHOW TexHuKe. [IpUMeHuTeNnbHO K
HarpeBy TeX WM HWHBIX OOBEKTOB HUMEET
MecTo psin  ocoOeHHocTed. B wacTHOCTH,

TakuM 00pa3oM, UCTIONB30BAHUE MOJISI  HECKOJIBKO yIpoIIeHa peanu3anus
OJIHOIIPOBOJIHOM  JIMHMM  Hepenay JUIsl  PaBHOMEPHOTO  OOJy4eHHsS] MPOTSKEHHBIX
MPOMBIIIJICHHON CYIIKUA TPEBECHHBI SBISIETCS  OOBEKTOB, T.K. B TaKoOM ciyyae
MEPCIEeKTUBHBIM, T.K. TO3BOJISIET PEHINTh  PAaBHOMEPHOCTh OyAeT ONpenensTbecsl He
Henbld  psg  mpoOiieM B OTIMYME OT  PACCTOSTHUEM MEXAY OOBEKTOM U OCBIO
TPAIUITMOHHBIX CITOCOOOB. MPOBOJIa, a pa3MepaMu NepensinyJarenei [5].

IIpy  ucnosb30BaHUM  BOJIHOBOJOB VYcraHOBKa Uil paBHOMEPHOM CYILKH
JAHHOTO THIA BBI3BIBAET MHTEpPEC JUIsl  JAPEBECUHBI BBITJISAUT CIEAYIOUIMM 00pa3oM
Harpesa 00BbeKTa ucnons3oBanne  (Pucynox 2).

MEPEN3ITYYEHHOTO OJIA. OcranoBuM
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Puc 2 — CxemMa ycTaHOBKHM I CYIIKH APEBECUHBI
Fig 2 — Installation scheme for wood drying

1 — OnHOnpOBOAHASA JTUHMS IEPEAAYY;

2 MHOTOBXOJOBOE  YCTPOMCTBO
BO30YKICHHS

3 — rpynmna reHepaTopos;

4 — Harpy3Kwy;

5 — OOBEKT CYIIKH PpacCHOI0KEHHBIN
01 YIJIOM J

6 — eMKOCTH C BOJIOM;

7 — yCTPOMCTBOM YTHJIM3AIUH

8 — ycTaHOBKa 3aKJII04Y€HA B 9KpaH 8.

Ha MPOBOJIC c oerymieit
IIOBEPXHOCTHOM  BOJIHOM  yCTaHABJIMBAIOT
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TpYIIy Mepeu3IydarTesield, AIeKTpUIecK (HO
HE TaJbBAaHMYECKH!) CBS3aHHBIX C IMPOBOIOM.
Koaddumment cBsizm BBHIOMPAOT HUCXOAS W3
TpeOyeMoro pacrpeesIeHus MOIs.

Tak kak cHCcTeMa, COCTOSIIAs W3
nepeusiaydareneid, UMeeT OCECHMMETPUYHOE
W3IyYCHHE OTHOCHUTEIFHO TMPOBOJAA, TO
1es1eco00pa3Ho ee pa3MeCcTHTh Ha (POKAJIbHOMN
JTMHAA napaboITMYECKOTO WIAH/PA,
o0ecrieyB  TeM  CaMbIM, OTHOCHUTEJIBHO
pPaBHOMEPHBIN MIOTOK SHEPTHH Ha
MIPOTSKEHHBIN 00BEKT Harpesa.
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[TepcrieKTHBHOCTB CHCTEMBI Ha
Nepeu3Tyvyaresisx  XOTS U HECKOJBKO
CIIOXKHEE, 4em Ha s dexre

HENOCPEJACTBEHHOTO BO3JECUCTBUSA TMOJS B
npejesiax rPaHUYHOTO pajguyca, BMECTE C TEM
oHa 0oJyiee KOHCTPYKTHBHA U MEHEE KPUTHUYHA
K YCTAaHOBKE OOBEKTOB CYIIKH W BIIHMSHUS
M3MEHEHUS UX MapamMeTpoB.

Takum  oOpa3oMm,  HCTIOJIB30BaHHUE
OJIHOTMIPOBOJIHOM JIMHUM TI€peaud B BUIE
MPOBOJIa C JUAJICKTPUUYECKUM MOKPBITUEM U
MOBEPXHOCTHOW BOJHOM Ego MTO3BOJISIET
peanu3oBaTh  pa3IUYHbIE  CHUCTEMBl  JJiA
OpraHu3aIu BO3JICUCTBUA
anekTpomMarHuTHoro nojist CBY Ha uensiit psn
00BEKTOB MPOMBIIIIEHHOTO u

CEIIbCKOXO03MCTBEHHOIO Ha3HAUYCHHUS.
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Anmatna. Makamama aca JKOFapbl JKHUTIKTI DHEPTHSHBI JKETKI3yMiH Oip JKETEKTi CBHI3BIKTHI

HETI31H/Ie OHEPKACINTIK KbUTY YCHIHBUIFaH. OCBIFAH COMKEC CYPEKTI aca »KOFaphl KHUIIKTI KEUTipyTe
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apHaJIFaH 93ipJICHIN JKaTKaH KOHIBIPFBIHBIH ChI30achl KeNTipijeai. DHEprusHbl €H KOl CiHIpy MeH eH a3
KaiiTa coylle INBIFApyABIH TOPTINITEMENEepi TOJBIFBIMEH Ma3MYHAANaIbl. ¥ CHIHBIIATEIH — OMICTIH
APTHIKIIBUTBIKTAPhI TAKBUIAHBL: XKHUUTIT MEH TepOeic (a3achl OOHBIHINA CHHXPOHAAYCHI3 KyaThl TOMCH
AXKK reneparopnapas! kongany, AYXKOK sHeprusHbIH KaiiTa coyse IIbFapFBIITApbIH KOJIAAHY.

BeTTik TONKBIHABI CBI3BIKTHI KO3IBIPY VIMiH KOMOLTIKTI KOHIBIPFBIFA Hazap ayJaapbUIIbL.
Ko3aplpynbiH KOMOUTIKTI KOHABIPFBICH KBI3ABIPBUIFAH HBICAHNA KBUTY KyaTblH KaJaMIbIK pEeTTeyIi
KETKUTIKTI Typ/ie JKy3ere ackipaabl. OCBhIHIAl apTHIKIIBUIBIKTAP Tajal eTiJICTiH JHEPTUIHbI Taparty, ¢H a3
MeTaabl K&KETCIHY MEH TOMEH KYHBI 0ap KOHIBIPFRIIAPIBI )KY3eTe achIpyFa MyMKIHIIIK Oepei.

Tyiiingi ce3mep: aca >Korapbl JKHUTIKTI KENTipy, TOJKBIHXOI, ©piCc YJecTipiMi, KalTa coyie
IIBIFAPFBIII, 0AJTACTHI KYKTEME
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DEVELOPMENT OF A SIMULATION MODEL OF AN ASYNCHRONOUS ELECTRIC DRIVE
WITH SCALAR CONTROL

Nabunskiy Ivan Albertovich, master student,Almaty university of power engineering and
telecommunications, Almaty, Kazakhstan,vano_18.96@mail.ru

Abstract. In this article, we regard a digital adjustable electric drive with scalar control. A
modern electric drive is a constructive unity of electrical, electromechanical and mechanical energy
converters and control devices. It ensures the conversion of electrical energy into mechanical energy in
accordance with the algorithm of the technological installation. The electric drive is powered from three-
phase industrial AC mains with a linear voltage of 380V, which is necessary to power the selected
frequency converter; mains frequency is SOHz.

Shown is a functional system scheme of the frequency converter - asynchronous motor. The
functional scheme presents the method of regulating the frequency of rotation of asynchronous squirrel-
cage motor, based on the scalar control law with feedback. Feedback system consists of two independent
channels: the canal of regulation of frequency and the canal of the voltage regulation based on regulation
of the active component of the stator current.

A simulation model of an asynchronous electric drive with scalar control has been developed. The
presented model allows to make the correction of the volt-frequency characteristic and also to set
different loadings of a single-mass mechanical system. In the model uses an S-shaped the regulator of
intensity, shapers of voltage of management and the regulator of speed.

The results obtained prove the working capacity and applicability of this simulation model for
solving research and practical problems. The graphs of illustrate the transition processes in the electric
drive when it carries out the certain preassigned cycle. Also shown are the static and dynamic mechanical
characteristics of the electric drive and the load. In this work as an example considered pump-load.

Key words: simulation model, scalar control, frequency converter, asynchronous electric drive,
modeling of technical problems, modes of engine operation, transients.
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1JAJ'IMa,TI/IHCKI/If/i YHUBCPCUTCT DHCPTCTUKU U CBA3U, T'. A.]'IMaTBI, Kazaxctan

PA3PABOTKA UMUTAIIMOHHOMW MOJIEJIM ACHHXPOHHOT' O
IJIEKTPOIIPUBOJA CO CKAJIAPHBIM YIIPABJIEHUEM

AHHoOTanus. PaccMatpuBaeTcsi aCHHXPOHHBIN YaCTOTHO-PETYINPYEMBIH AJIEKTPOIPUBOL
co cKaysIpHBIM yrparieHreM. [lokazana (ynkiumonanpHas cxema cuctemsbl [TY-AJ[. Onucana
METOJIMKA CUHTE3a UMUTAIIMOHHOW MOJIeJI aCHHXPOHHOTO JaBurarens B cpeae Matlab/Simulink.
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