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AHHOTanm. B cuctemMax BEHTHISALUN NTUYHUKOB
Ul TIPUBOZIa BEHTHIIATOPOB HCIIONIB3YIOT Tpex(a3Hble
ACHHXPOHHBIE  DJICKTPOABHUIATENN, a PEryJIUpOBaHHE
MIPOU3BOUTEIHLHOCTH OCYIIECTBISIETCS, B OCHOBHOM
IIyTeM PeryJupOBaHMsA HANPSKECHUS NUTAHUS C MOMO-
LIBIO0 aBTOTPAaHC(HOPMATOPOB U TUPUCTOPHUX PEryJIsITO-
poB HamnpspkeHus. Ha cerogssiHuil 1eHb BBICOKYIO I10-
MYJIIPHOCTH MPUOOPEN YaCTOTHBIA COCOO peryarupoBa-
HUSI CKOPOCTH BpallleHHUsI aCHHXPOHHBIX AJIEKTPOABHIa-
Tenei.

[NosiBneHre 00BbEKTHO-OPUEHTHPOBAHHBIX IPOTPaM
U COOTBETCTBYIOIINX CpEl MPOTPaMMHPOBAHMS 00JeT-
YMJIO CO3JaHUE CIIOXKHBIX OBICTPOAEHCTBYIOIINX MOJe-
Jel M UX MOCJIeAyIoNiee Pa3BUTHE M UCIIOJIB30BAHUE, a
MOSIBICHNE MAaTeMaTHYeCKHX IaKeToB (TakuxX Kak
MATHCAD umu MATLAB) nano Bo3MOXXHOCTH OIIY-
THMO YIPOCTUTH CO3JIaHHE MOJEJEH, B YACTHOCTHU C HC-
MOJIb30BAHUEM  aHAJUTUYECKHX METOAOB, KOTOPEIC
HMEIOT HECOMHEHHOE NMPEUMYIIECTBO HaJ UYHCIOBBIMH,
a TaKoke Jaja BO3MOXKHOCTh M30eXKaTh HEOOXOIUMOCTH
pa3pabaTbIBaHUsl CBOMX MPOLEAYpP PELICHUS CHCTEM
muddepeHMaNbHBIX ypaBHEHUH, KOTOPBIE OIMHMCHIBAIOT
MO/IETIb, TIOCKOJIBKY OHH BXOJSAT B COCTaB IPAKTHYECKH
Ka)XJJOro MaTeMaTH4eckoro makera. J{ius mMonenupoBa-
HUs ucnoib3zyeM nporpammy MATLAB/Simulink.

B crathe pacMOTpeH BOIIPOC MOCTPOCHHS CTPYK-
TypHO-MaTeMaTHYECKOH MOJENH PeTyJIUpOBaHHUS IIPO-
TyKTHBHOCTH BEHTWIDINMM NTHYHUKA. [locTpoeHa
CTPYKTYpPHO-MaTeMaTH4eCcKasi MOJAETb aCHHXPOHHOTO
JIBUTATEN, NpeoOpa3oBaTeNsi YacCTOTHI, peryisaropa
YpOBHS yTiekucioro rasa. IlocTpoeHa CTpyKTypHO-
MaTeMaTHYecKass  MOJENb  CHCTEMBl B  Cpeae
MATLAB/Simulink. ITpoBeneno monenupoBaHue NpH
U3MEHEHUU YPOBHS KOHLEHTpAIMM YIJIEKHCIOro Trasa
IIPU €ro YBEJIWYEHHH W YMEHBIICHNH, B 000MX CIydasx
cUCcTeMa JIEKTPOIIPUBOJA YETKO OTPadaTHIBAET BO3MY-
LIeHUE, MyTeM U3MEHEHHs] CKOPOCTH BpAIlleHUs ABHra-
teneil. IlomyueHo BpeMEHHE 3aBUCUMOCTH IapaMETPOB
CHCTEMBI.

KiroueBble cji0Ba: CTPyKTypHO-MaTeMaTHYeCKas
MOJIeNb, PEryJINPOBaHHE, JIEKTPOIPUBO/.

ITOCTAHOBKA ITPOBJIEMbBI

B cucremax BeHTHIAIMUN NTHYHUKOB IS IIpUBOJIAa
BCHTUJIATOPOB HCHOJIB3YIOT TpeX(l)aSHLIe ACUHXPOHHBIC
QJICKTPOABUTATC/IN, a PETYIUPOBAHUEC MPOU3BOAUTCIIb-
HOCTU OCYUICCTBJIACTCA, B OCHOBHOM IIYTEM PETyJIMpPO-

BaHUS HANpPSDKCHUS MUTAHUSA C TIOMOIIBIO aBTOTpPAHC-
($opMaTOPOB W THUPHUCTOPHHUX PETYIATOPOB HATIPsIKE-
HUsA. Ha cerogHAmrHuiA OeHP BBICOKYIO IOMYJSIPHOCTD
MpHOOpEN YaCTOTHBIN CIIOCOO PErysSIIUPOBaHUS CKOPO-
CTU BpallleHHUsl aCUHXPOHHBIX 3jeKTpoasurarencu. Ilo-
3TOMY B JIaHHOM CTaThe MpeIJlaracTcsi pacCMOTPETh Ta-
KOM THII 3JIEKTPONPUBO/IA.

AHAJIU3 TIOCJIEJITHUX UCCJIEJIOBAHUI 1
IYBJIMKALIUIA

CornacHo [1] BHOHO menecooOpa3HOCTh U aKTY-
ATBHOCTh MOJICPHHU3AINH TAHHOTO JIICKTPOIPHUBOIA, a
COTJIaCHO [2] MOCTpOUTH U HUCCIENOBaTh cuctemy [1-
20].

INOCTAHOBKA 3AJJAY1

OCHOBHBIM 3a/laHHEM HCCJIEIOBAHUS SABISAETCA
MIPOBEPUTH, KaK OyNIeT oTpabaThiBaTh CUCTEMA aBTOMa-
TU3UPOBAHHOTO 3JIEKTPONPHUBOJIA BEHTHIISIIIMKA NTUYHU-
Ka M3MEHEeHHsd B Bo3qyxooOMmeHe. [lyng sToro Heobxo-
JIMMO TIOCTPOUTh CTPYKTYPHO MaTeMaTH4ECKYI0 MOJIEIb
aBTOMATHU3MPOBAHHOTO AJIEKTPOIIPUBOJA BEHTUISLIUH
NTHYHUKA.

N3JIO)KEHUE OCHOBHOI'O MATEPUAJIA

[MosiBieHNEe 0OBEKTHO-OPHEHTHPOBAHHBIX IPOTPaM
M COOTBETCTBYIOIINX Cpel MPOTpaMMHPOBAHMs 00Jer-
YHJIO CO3JJaHUE CIIOXHBIX OBICTPOAEHCTBYIOIINX MOJie-
Jel M UX MOCJIeAyIolee Pa3BUTHE M UCIIOIB30BAHUE, a
IIOABJICHUEC MATEMAaTUYCCKHUX IIAKETOB (TaKI/IX KakK
MATHCAD unmu MATLAB) nano Bo3MOXXHOCTH OIIY-
TUMO YIPOCTHUThH CO3JJaHUE MOJEIEH, B YaCTHOCTH C HUC-
IIOJBb30BAHHUEM  AHAJIMTUYCCKHUX MCETOOOB, KOTOPbIC
UMCHOT HECOMHCHHOC MNMPECUMYIICCTBO HaA YHUCIOBBIMH,
a TakXke Jaja BO3MOXKHOCTh M30eXaTh HEOOXOJMMOCTH
pa3pabaThIBaHUsI CBOMX MpPOLEAYP PELICHUS CHUCTEM
muddepeHnanbHbIX ypaBHEHUH, KOTOPHIE OIMCHIBAIOT
MO/IETIb, TIOCKOJIBKY OHH BXOJST B COCTaB MPAKTHYECKH
Ka)XJJOro MaTeMaTH4eckoro makera. J{is mozjenuposa-
HUS Ucrionb3yeM mporpammy MATLAB/Simulink.

CrnenoBareinbHO, HEOOXOAMMO IOCTPOWTH CTPYK-
TypHO-MAaTEeMaTHYECKYI0 MOJIENIb aBTOMAaTHYECKOH CH-
CTEMBI yIIpaBJIeHHs Ha 0a3e KOTOpo# pa3paboTarh Mo-
JIeTTb CHCTEMBI U TPOBECTH HCCIECIOBAaHHWE Pa3HBIX pe-
KHUMOB paboTHI. J[J11 MOIENMPOBAHNS HCIONB3YEM MIPO-
rpammy MATLAB/Simulink.

OCHOBHBIMHU COCTaBJISIFOIIUMH CHCTEMBI SIBJISICTCS:
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ACHHXPOHHBIN J[BUTATEIb;
npeoOpa3oBaTesb 4YaCTOTHI;
MPOTOPIMOHANBLHO-HHTETPANIbHBIA PEryIIsSTOD;
JIaT4iK 00paTHOH cBs3m 3a cogepykannem COs.
HauHeM mocTpoeHHe MOJENU CHUCTEMBI C MOJCIH
ACHHXPOHHOTO JIBUTATEJIS.
Jnst MoIenMpoBaHMs ACHHXPOHHOTO JIBUTATENs
MIpUHUMAaEM cXeMmy 3amerieHus (puc.1):

rae I} — akTHBHOE conpoTtuBieHue cratopa AJl; r, —

aKTHBHOE JKBHMBAJICHTHOE COINPOTHBICHHUE POTOpPA
AL XL - WHAYKTUBHOE CONPOTHUBIIEHUE PACCEUBAHMS
cratopa AJl; X8 — MHIYKTHBHOE COTPOTHBIEHHE pac-

CCUBaHUA pOTOpaA A,Z[, MPUBCACHHOC K 00OMOTKE CTaTo-

pa; U1 — (azHoe HanpspkeHue muTaHus A/l
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Fig. 1. Equivalent chart of substituting for the
phase of asynchronous engine

B cooTBeTcTBUM € MOMYy4EHHOH cHCTEMOW n3obpa-
3UM CTPYKTYpHYIO cxeMy (puc. 2). MonentoBaHHs Mpo-
BOJIUTCS B MaTeMaTH4eCcKOM TaKeTe
MATLAB/Simulink. Mozens ¢ moacTaBiIeHHBEIMHA 3Ha-
YEHWSIMH T1apaMeTpOB NpecTaBiIeHa Ha (puc. 3).

Mopgens mpeoOpazoBarenss YacTOTHI C 3aKOHOM
ynpasienus U/f2=const, npeacraBieHHas Ha (puc. 4).

Mopenb m — perymstopa YPOBHSA
IpeJCcTaBICHHAs Ha PUC. 5.
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Puc. 2. CTpyKTypHO MaTeMaTHuecKas MOJIeNIb ACHHXPOHHOTO JIBUTATEIS
Fig. 2. Structurally mathematical model of asynchronous engine
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Puc. 3. CTpykTypHO MaTeMaTHdecKas MOJIesIb aCHHXPOHHOTO JBUTaTeNs ocTpoeHa B cpene MATLAB/Simulink

Fig. 3. Structurally the mathematical model of asynchronous engine is built in the environment of
MATLAB/Simulink
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Puc. 4. CTp}IKTypHO MareMaTudcckasa MOJICJb npeo6pa30BaTen$1 4aaCTOTU C 3aKOHOM YHpPaBJICHUSA U/fQ:COHSt
noctpoena B cpene MATLAB/Simulink

Fig. 4. Structurally the mathematical model of transformer of frequency with the law of management of
U/f*=const is built in the environment of MATLAB/Simulink
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SJIEKTPOITPUBOJA BEHTHUJIAIIMU ITTUYHUKA

Puc. 5. Mogens I11 — perynsatopa KOHIEHTpALUH
CO,

Fig. 5. Model of PI — regulator of concentration of
carbon dioxide

ITocTponm rpaduk MEPEXOAHBIX MPOIECCOB KOH-
LEHTPAIMX YTJIEKUCIIOTO Ta3a, YacTOThl HAMPSOKECHHS
IIUTaHWSA, YIJIOBOM CKOPOCTH BpAIICHUS JBUTATENS,
HaIpsDKSHUS PETYIATOPA.

C noMouipio JTaHHOW MOJENIH MOKHO HUCCIIEI0BATh
JTUHAMUKY CHCTEMBI IIPU U3MEHEHHH KOHIIEHTPALUU yT-
JIEKHCIIOTO Ta3a.

Ventilyator Davach

Puc. 6. CTpykTypHO MaTreMaTHYecKas MOJAEIb CH-
CTEMBI 3JICKTPOIPHBO/IA
Fig. 6. Structurally mathematical model of the

system of electromechanic

Puc. 7. I'paduyeckre 3aBHCUMOCTH TEPEXOTHBIX
MpoHeCcCOB KOHUCHTPALUU YTJICKUCIOr0 ra3da, 4aCTOThI
HanpspDKEHUS THUTAHMS, YTJIOBOW CKOPOCTH BpAILICHHS
JBUTATEIS M HAIIPSHKEHUS PETYIIATOpaA

Fig. 7. Graphs of transients of concentration of
carbon dioxide, frequency of tension of feed, angulator
of rotation of engine and tension of regulator

I'paduueckre 3aBUCHMOCTH TEPEXOAHBIX HPO-
LIecCOB MpejcTaBieHa Ha puc. 7. Tak Ha puc. 5 ckauko-
00pa3HO yBEJIMYMBAEM YPOBEHb €TI0 KOHIEHTPAIUH, 110~
CJIe 3TOTO YBEIMUMBAETCS MCXOAHOE HAIPSDKEHUE Pery-
JATOPA, HCXOAHAS YacTOTa MPpeodpa3oBaTeNs YaCTOTHI U
yIJIOBasi CKOPOCTh BpalleHus npuratend. [lpu stom
YPOBEHb KOHIEHTPALMH YIJICKHCIIOrO I'a3a yMEHbIIAeT-
csl K He0OX0qMMOMY ypoBHIO. M Ha000pOT, IpH pe3koM
YMEHBIICHUN YPOBHS YIJIEKHCIIOTO ra3a Ha 8 ¢ UCXOJ-
HOE HalpsDKeHHE PEryisiTopa, YpPOBEHb 4acTOTHI Hpe-
00pazoBaressi Y4aCTOTHl M CKOPOCTh YMEHBILAIOTCS.
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STRUCTURALLY MATHEMATICAL MODEL OF
SYSTEM OF THE AUTOMATED
ELECTROMECHANIC OF VENTILATION OF
POULTRY HOUSE

Summary. In the systems of ventilation poultry
houses for the drive of ventilators utillize three-phase
asynchronous electric motors, and adjusting of the
productivity is carried out, mainly by adjusting of ten-
sion of feed by autotransformers and thyristor vrs. To
date high popularity was purchased by the frequency
method of adjusting of speed of rotation of asynchro-
nous electric motors.

Appearance of object-oriented programs and prop-
er programming environments was facilitated by crea-
tion of difficult fast-acting models and them subsequent
development and use, and appearance of mathematical
packages (such as MATHCAD or MATLAB) enabled
perceptibly to simplify creation of models, in particular
with the use of analytical methods which have undoubt-
ed advantage above numerical, and also enabled to
avoid the necessity of development of the procedures of
decision of the systems of differential equalizations
which describe a model, as they enter in the comple-
ment of practically every mathematical package. For a
design utillize the program MATLAB/Simulink.

There is a pacmoTpen question of construction of
structurally mathematical model of adjusting of the
productivity of ventilation of poultry house in the arti-
cle. The cTpykTypHO-MaTemarnueckas model of asyn-
chronous engine, transformer of frequency, regulator of
level of carbon dioxide is built. The structurally mathe-
matical model of the system is built in the environment
of MATLAB/Simulink. A design at the change of level
of concentration of carbon dioxide is conducted at his
increase and diminishing, in both cases the system of
electromechanic works off indignation expressly, by a
change speed of rotation of engines. Vremenne depend-
ences of parameters of the system are got.

Key words: structurally mathematical model, ad-
justing, electromechanic.



