Tema: PET'YJIMPYIOIIWE BO3JEMCTBUSA 1 OPI'AHbI

1. OO1iee noHATHE O PETYAUPYIOIIUX OPraHax.

2. Perynupyromue opransl i1 U3MEHEHHUS TIOTOKOB TBEPBIX BEIIECTB.

3. Perynupyromiue oprassl A1 H3MEHEHUS IIOTOKOB KUIKUX U Ta3000pa3HbIX BEIIECTB.
4. PerynupoBaHue SHEPreTUYECKUX TOTOKOB

5. JluHaMHYeCcKue XapaKTePUCTHKH PETYIHPYIOIIUX OPraHOB

1. OBLIEE ITOHATHE O PEI'YJIMPYIOILINX OPTAHAX

Kaxxp1i1 TEXHONOTrMYECKUHA IPOLECC, KOTOPBIM HYKIAETCS B OINEPATHBHOM YIIPABICHUH, OJDKEH
HMMETh PEryIUPYIOIIUNA OpraH

Perynupyromuii opran — yCTpONCTBO, YEPE3 KOTOPOE OCYILECTBIISIETCS N3MEHEHNE ITOTOKA BEIECTBA
WJIM SHEPTUH, BIMSIOIINE HAa COCTOSIHHE TEXHOJOIMUECKOTo IapaMeTpa 00beKTa yrpaBieHUSI.

Perynupyromuii opran KOHCTPYKTUBHO MOKET OBITh MIPEICTABIICH MPOCTEHIITUM YCTPOHCTBOM B BUJIE
KJIanaHa, 3aJBUKKH, 3aCJIOHKH, ACTUTEN HanpsHKeHWs W T. M., a TaKKe BechbMa CJI0XHOW CHCTEMOM
YCTPOICTB: MUTATENH, 103aTOPhI, TPAHCIIOPTEPHI, HACOCHI, BEHTUJISITOPBI, KOMIIPECCOPHI U T. [I. BIUIOTH JI0
MaHUIYJISTOPOB-POOOTOB.

B cenbckoX034WCTBEHHOM TNPOM3BOJACTBE JUIsl  YNpPAaBIEHUS TOTOKAMHU TBEPAbIX BELIECTB
MIPUMEHSIOTCS] COOTBETCTBYIOIIE PETYIUPYIOIINE OPTaHbl:

1) s TBepABIX BELIECTB HITYYHOTO BUJA (KOPHEIJIOABI M T. I.) HUCIOJB3YIOTCS CKPEOKOBBIE WIIU
JIEHTOYHbIE TUTATENH;

2) TS BOJIOKHUCTBIX BEIIECTB (COJIOMa, CUIIOC) — OUTEpHBIC MMUTATEIH;

3) T MEITKUX TUIOXO ChIMy4YrX (KOMOMKOpPMa) — IIHEKOBBIC TUTATEIH;

4) 1y1st MEJIKAX XOPOIIO ChIMYy4YHX (3€pHO, TPaHyJIbl) — Tapesib4aThie MUTATENN U 3aCIOHKH.

5) NOTOKM cMecell TBEpPIBIX BELIECTB Pa3IWYHOW KOHCHUCTEHLMU PErYIUPYIOT CHEIHaTIbHBIMU
YCTPOHCTBaMHU, HalpUMEp JIBYXBaJIbHBIMH IIIHEKAMHU.

VYcerpoiicTBa Uil PErylMpOBaHUS IOTOKA >KMIKUX BELIECTB BBIOMPAIOT B 3aBUCUMOCTH OT HX
BSA3KOCTH!

1) my1st TecTo0Opa3HBIX (HABO3, KOPMOCMECH ) HCITOJIB3YIOT ITHEKOBBIC HIIH CKPEOKOBBIE ITUTATEIIH |

2) it oy kuakux (kopmocmecu 70%-Ho# BIaKHOCTH) — HACOCHBIC YCTAHOBKH;

3) ms sKUAKKX (BOJAa) — HACOCHI, KIIAaHbl, 3aBIKKH.

IToTox ra3000pa3HBIX BELIECTB PETYIMPYIOT BKIIOYEHHEM M OTKIIOYEHHEM KOMIIPECCOPHBIX WM
BEHTHIALIMOHHBIX YCTAaHOBOK, @ TAK)KE MPU ITOMOIIHM I'a30BbIX KJIAIIaHOB, 3aCIOHOK U T. II.

OHepreTuyeckre NOTOKU M BO3AEHCTBUS B 3aBUCUMOCTH OT BU/IAa SHEPTUHU PETYIUPYIOT CIEAYIOIIUMHU
YCTpONCTBaMU:

1) mexaHMYeCKMMM — pEIyKTOpaMM, BapHaTOpaMu, My(pTaMH CKOJIbXKEHUS, THIPABINYECKUMU
MyTamu;

2) BIEKTPUYECKUMHU — aBTOTPAaHC(POPMATOPAMHU, HEKTPOHHBIMH U MATHUTHBIMU YCUIJIUTEIISAMU;

3) CBETOBBIMU — 3aTCHUTEISIMH, TIEPEMELICHUEM OCBETHTEIBHBIX TPUOOPOB;

4) TerI0BBIMH — Uepe3 YCTPONCTBAa MacCOOOMEHa.

Bxoanoe peryiupyroniee BOS,I[G?ICTBHG Ha OOBEKT YIIpaBJICHUA ABJISACTCA OAHOBPCMCHHO BBIXOJHOM
KOOp,HHHaTOﬁ PEryjvpyromero opraia v ornmpeacasieTCsa U3 YpaBHCHU JUHAMUKHA ITpoLecCa

1 Y2
xP=xB+?;[L-dy (1)
rae T— BpEMs IICPEXOAHOTO pECKHUMa IIporecca.

B ycraHoBuBIIEMCS peXUME, KOTJa M3MeHeHus mapamerpa Her (Ay = 0), BTOpoll 4ieH B NepBOM
yacti ypaBHeHust (1) OTCYTCTBYET W pETYIMpYIONIEE BO3ICUCTBHE OINPENENAETCS BO3MYIIEHHEM
(xp =Xg).

B NEpCXOAHbIX PpPCKUMAX MUIACT HU3MCHCHUC HAIIOJIHCHUSA eMKOCTeﬁ, TOrJa PpEeryIrMpyromee
BO3HeﬁCTBHe JOJDKHO KOMIICHCUPOBATL W BO3MYUICHUSA, U CMKOCTHBIC TIOTOKH, KOTOPBIC IIpU



OTpaHU4YCHHOM BpPCMCHU T MOTYT GBITB 3HAYUTEIbHEIMA. Ecian B MEPCXOAHOM PECIKMME BO3MYIICHUA
oTcyTcTBYIOT (Xp = 0), TO peryaupyromiee BO3JICHCTBHE OINPEACISIETCS UCKIIOUYUTEIbHO €MKOCTHBIMU
MOTOKAMH:

1 Y2
xp = [L-dy @)
T
Y1

BxoaHas koopauHaTa peryiaupyroulero oprana — 3T0 TO €ro I0JI0XKEHHUE, KOTOPOE OH 3aHUMAET B
MpoIecce PYYHOTO PEryJMpOBaHUS, PYYHBIM MOXKET OBITh BKIIOUEHHE WM OTKIIOUEHHE (NMO3HIIMOHHOE
yIpaBJIEHUE), MEPEKIIOYEHUE Ha Jpyrue CTYNeHU (CTYIIEHYaToe YIpPaBJICHUE), IJIaBHOE W3MEHEHHE
MIOJIOXKEHUSI KAKOTO-TO OpPraHa, BIMSIOIIEr0 Ha PETYIUPYIOIIHUMI OTOK.

3aBUCUMOCTb MEX/y BXOJHBIMU U BBIXOJHBIMU BEJIMYMHAMH PETYJIHMPYIOIIHUX OPraHOB BO BPEMEHU B
BuJie nepenatounbix GpyHkuui W(p)po onpenenstorcs Mo KOHCTPYKTUBHBIM JIaHHBIM YCTaHOBOK, HC-
MOJIB3YEMBIX JUISI PETYIUPOBaHUS MOTOKOB. [I0OCKOIBKY YCTPOICTBA 3TH B MOJABIISAIONIEM OOJBIINHCTBE
cepuiiHble, TO, KaK MpaBUJIO, BCIO MH(OPMALIMIO AJIs ONpeAeNieHUs] MepeAaToyHbIX (QYHKIHUM OepyT u3
MaCIIOPTOB MJIM CIIPABOYHBIX UCTOYHHUKOB. J[J151 HECEpUIMHBIX YCTPOUCTB MepeaToOuHble (PYHKIUU MOTYT
OBITh OTIpeIeTICHbl AaHATUTUYECKH WIIN IKCIIEPUMEHTAIBHO.

2. PET'YJIMPYIOIIME OPI"AHBI 1JIS1 UBMEHEHUW A
[TOTOKOB TBEP/IbIX BEIIIECTB

YcTpoiicTBa A pEryiMpoBaHUS MOTOKOB TBEPIABIX BELIECTB MOXKHO pa3JeliUTh MO MNPUHIUILY
NeVCTBUS Ha JIBE TPYIIIbI: MUTATEIN HEMIPEPHIBHOTO JEHCTBUS U IMKIMYECKOTO ACHCTBHUS.

[Tonb3ysch METOAOM aHAJOTHHM, MOXXHO HAaWTH OOLIMII KpUTEpUN OIEHKH MOTOKOB U METOAUKY
oTnpe/ieNieHus IepeaTOYHbIX PYHKIUN MUTaTeNeH.

AHanu3upys XapakTEepUCTUKH TPOU3BOJAUTEIBHOCTH PA3JIMYHBIX MHUTATENeH, HAaXOIUM, YTO OHHU
UAECHTUYHBL. Bo Bcex ciydasx NMpOM3BOAUTENBHOCTh SBJSETCA (PyHKIMEH IUIOMAAM CEYEHHs MOTOKa
BemecTBa Sp M ckopoctu ee asmkenus V, To ectb Q = f(Sp,V). VuutsiBas, uro nuomans cedeHus
MOTOKA B KQXKIOM CITydae ONpeNelsieTcs MUHIMYM JIByMsI KOOpAMHATaMH (IIMPUHOH B U BbIcOTOW h mim
UM aHAJOTMYHBIMU BEJIMYMHAMM), MOXKHO 3allUCaTh!

Q= f(B,hyv) (3)
PaccMoTprM B KadecTBe MpuMepa JICHTOYHBIH MUTaTelb (puc. 1) Kak peryJupyroouididi opraH B
TEXHOJIOTHYECKOM 00BEKTE aBTOMATHU3AIMH CEJIbCKOX03IHCTBEHHOTO MPOU3BOJICTBA.

NV DALR

q

Puc. 1. Cxema JIEGHTOYHOTO IUTATEIS CBIITYUYUX MaTCpHAJIOB

Z[OHYCTI/IM, 4YTO IIOTOK BC€IICCTBA MbI 6yz[eM peryiampoBaTtb, HU3MCHAA BbBICOTY IIOAbEMaA
peryJII/Iponmeﬁ 34CJIOHKH, W CJICOAOBATCIIbHO, BBICOTY IIOTOKaA h. Y‘II/ITBIBaSI, 4YTO IuIomaab CCUYCHHA

IIOTOKa paBHa SB - Bh (B — HIMpHUHA HOTOKa) MOJIYYUM BBIPpA)XCHUC TPOU3BOAUTCIIBHOCTU B
3aBUCHMOCTH OT BBICOTHI h:



Q=3600B-h-v-y 4)
IJIe Y — HachlIHAasl IVIOTHOCTh MaTepHaa.

ITockoisibKy 3Ta 3aBUCUMOCTD JIMHEHHA, TO KOA()(UIMEHT nepegaun peryaupyromiero opraa oyuer
paBeH:
koo =22 _3600B.v-5 (5)
Ah
T.x. nepemelieHre 3acJIOHKH U HapacTaHUE MOTOKA MPOUCXOJAT MPAKTUUECKH MITHOBEHHO, IOTOMY
perynupyroomuii oprad Oyaer 3BeHOM Oe3blHepUMOHHBIM. Ho 10 00BeKTa ympaBiieHUs! peryaupyromee
BO3/IeiCTBHE IOWAET ¢ HEKOTOPBIM OTIO3/1aHHEM, KOTOPOE JIETKO OIPEAEIUTS 10 (hopmyie:
T== (6)
\'
riae | — miuMHa myTH nepeMenieHus BeecTBa B IUTaTeie, M;
V — CKOPOCTb JIBJKEHHUS BELIECTBA, M/C.
Torga nepenatounas (GyHKIMS pPEryIUpYIOIIEro OpraHa B ornepaTtopHoil hopme OyneT UMeTh BU/I:

(!
W(p)po =Kpo-€ ™ =3600B-v-y-e (Vjp (7)

3. PETVJIMPYIOUIME OPI"AHBI 1J151 UBMEHEHUW S [TOTOKOB
KNAKNX U TA30O0BPA3HBIX BEIIECTB

[TOoTOK KMAKAX W Tra3000pa3sHBIX BEHIECTB B CEIBCKOXO3SAWCTBEHHOM HPOM3BOJCTBE DPETYIUPYIOT
ITyTeM U3MEHEHHUS PeKUMa paboThl MEXaHUYECKUX YCTAHOBOK (HACOCOB, KOMIIPECCOPOB, BEHTHIATOPOB),
TaK MM TIPH TIOMOIIM YIIPaBIISIEMOH 3allOpHOIi anmapatyphl (KJIarmaHOB, BEHTHIICH, 3a/[BIKEK, 3aCTIOHOK).
[Ipr >TOM M3 MEXaHHYECKHMX NPEMMYIIECTBEHHOE pACHPOCTPAHEHHE MNOJNY4HIM YCTAHOBKH C TaK
HA3BIBAEMOIl BEHTHJIATOPHON XapaKTEPHCTHKON HATPY3KM — BHXPEBBIE, IIEHTPOOEKHBIC H IIHEKOBBIC
HACOCHI; POTAIOHHBIE KOMIPECCCOPBI; IEHTPOOEKHBIE H OCEBBIE BEHTHIIATOPBL.

BhIXOJHAs KOOPIAMHATA MEXAHHYECKMX YCTAHOBOK C BEHTHJIATODHBIMH  XapaKTePHCTHKAMH
(IPOM3BOUTENHLHOCT) 3aBMCHT TONBKO OT 4acTOThl BpameHus paGoumx momatoxk Q = f(n).
COOTBETCTBEHHO M3MEHEHHE TIPON3BOUTENEHOCTH TAKHX YCTAHOBOK SBJIACTCS PE3yIbTaTOM H3MEHEHHUS
YaCTOTHI BPAIIEHHUS UX 3IEKTPOIPHUBOJIOB.

YacToTy BpalleHHs SIEKTPOIPHBOJOB MOXHO PETyIHpOBaTh JKECTKO IyTeM BKIIOUCHHS M
OTK/IIOUYEHNs HANpsDKeHHs (NO3MIMOHHOE YIIPaBIeHME), JMOO0 M3MEHSs UMCIO Iap IIOJIOCOB
(cTymeHuaToe ympapjieHue), 60 IUIABHO M3MEHSS CKONBKEHHs S,, HampskeHns cetn Uc MM 4acTOTy
10/1aBaeMoro Toka. Ho 3aBHCHMOCTb IPOM3BONTENLHOCTH YCTAHOBOK C BEHTHIISTOPHOH HArpy3koif oT
S, mwm Uc Bcerna HeNMHE#HA, ¥ B KaXIOH TEXHOIOTHUYECKOH CXeMe ee OMpPENENSIOT TOIBKO OMBITHBIM
yTeM.

IIpy peryIupoBaHHH MOTOKOB KJIANaHAMK, 3a/BIKKAMH, 3aCJIOHKAMHU BBIXOJHAS BEJIMUYMHA (PEryJiu-
pyeMblil NOTOK) H3MEHsAETCS B 3aBHCHMOCTH OT CTEIEHH MX OTKpHITHS (BXOJHOH KOOPIMHATHI
PETYINPYIOIIEro OpraHa):

QP = f(IP.O) (8)

rie lpo — mapameTp, XapaKkTepU3yIONUi CTEEHb OTKPBITHS 3alIOPHON apMaTyphl.

Bennuuna |p.o €CTb OTHOIICHHUEC TCKYLICTO 3HAYCHUSA XOJa 3aTBOpa 83 MJIA yrjia IIoBopoTa O3 K
HOMHWHAJIbBHOMY UX 3HAUYCHUIO, HA3bIBACMOMY YCJIOBHBIM Sy U Oy.

S
a) C MOCTYNATeIbHBIM JIBIKEHUEM loo = 8—3 (9.1)
\4
o
0) c BpalaTeJbHbIM ABHKCHUEM oo =— (9.2)
ay

Perynupyemslit moTok Qp B OTHOIIEHUH K HOMUHAJILHOMY 3HaueHUI0 Qz paBeH COOTBETCTBYIOILIEMY
YCIOBHOMY NPOXOAY Jp.o:



Opo = S_P H Opo = % (10)
H y
Torna nepenaToyHblit KOA(QGUIHEHT paBeH:
— AqF’.O (11)
Al
OH BbIpakaeTcs 0JIHO3HAYHO TOJBKO B TOM CIIydae, €CJIM 3aBUCHMOCTh 3Ta JIMHEWHA.
AOCOMIOTHOE 3HAYCHUE PEryIupyIonero Bo3neicTeus Qp ompenensercs BoipakeHueM (8) ToJbKO
IIpY IOCTOSIHCTBE HaIopa (J1aBJICHMs) Ha PETYIUPYIOLIEM OpraHe.
Jist perympyromero oprana KiarnaHHOTO THIA MepeaaTouHas GyHKIUS IMEET BHI:
W(p) PO — k (12)

Otcrozia BUJIHO, YTO PETYIUPYIOIINI OpraH MPaKTUYECKH OC3bIHEPIIMOHHBIN 2JIEMEHT.

kP.O

Ho perynupyroriye 3aABUKKU U BEHTUIM TPEOYIOT BpeMs Ha MepeMEIIeHHE ITOKa, a UX OTKPBITUE U
3aKpbITHE 3aBUCUT TAK)KE OT YaCTOThI BpalllEeHUsI MaXOBUYKa.

BeHTUIBbHBIA pEryaupyronil opraH SBJSETCS CIOXHBIM, HMEIOIIMM HHTETPUPYIOLIEe 3BEHO
(BUHTOBOM IITOK C MAaXOBHUKOM) C IEpeaTOYHON (DYyHKIMEH HHTErpUPYIOLIETO THIA!

W(p), = :
TH P

rae Ty — BpeMs MHTETPUPOBAHMS, YUCICHHO PaBHOE BPEMEHU IMOJIHOTO OTKPBITHS 3aJBHXKKH IpU
MPUHATON YaCTOTE BpalICHUS.

[lepenarounast GyHKIMS BEHTHIIHHOTO peryiIHupyromero oprada u3 ¢popmyn (12) u (13) onpenensiercs
KaK Mpou3BeJieHNe nepeaaToyHbix GyHkiuil 3aasuxku W(p)s u maxosuka W(p)m:

k
W(p)P.O =T D
u

(13)

(14)

Hamu Obuti paccMOTpeHBI TIpocTeiie, HanboJiee pacpoCTPaHEHHBIE PEryIUPYIOIINE YCTPOUCTBA,
HCIO0JIb3yeMbI€ B CEJIbCKOXO3SHCTBEHHOM MPOU3BOJICTBE.

PaccmaTpuBas 6osiee cioXkHbBIE PETyIUPYIOLIME OpraHbl, CHayalla pa30MBalOT X Ha MPOCTHIE 3BEHbS,
JUIS. KOTOPBIX HAXOJAT MepeAaTouHble (PYHKIUU, a 3aTeM HaXOJT OOIIyl0 ImepelaTouHyio QyHKIHIO pe-
TYJIUPYIOIIET0 OpraHa Mo SKBUBAJIEHTHOMY 3aMEIICHHUIO.

HeobxomumMo uMeTh B BUIY, YTO PETyIUPYIOLIME OpraHbl BCETJa PACIHOJIOKEHBI Mepes] 00BEeKTOM
yIOpaBlIeHUS, a MX HWHEPUHOHHOCTh (PAKTHUECKH paBHO3HAYHA 3ala3fblBaHHI0 BXOJHOTO CHUTHaja
ooOwekra. [loaToMy mpu BeIOOpE 3aKOHA PETYIHPOBAHUS MOCTOSHHYIO BPEMEHHU PETYIUPYIOLIEro OpraHa
YUUTBHIBAIOT B COCTaBE YHCTOIO 3ama3zbiBaHusi 00bekTa. Eciu jxe 3Ta mocTosiHHAs BPEMEHH 3HAYUTEIHHO
MEHbIIE YHUCTOrO 3amasjpiBaHus oObekTa (MeHee 5%), To e mpeHeOperatroT. Hampumep, koraa
TPAHCIIOPTHOE 3alla3/ibIBaHHE BOJbI MPH MOJaue €€ M3 apTe3MaHCKUX CKBOXMH B OallHU ObIBaeT B
npeenax ot 2 10 5 MuH, MOCTOSIHHAS BPEMEHH Pa3roHa Hacoca COCTaBJIseT Beero 2...2,5 c.

4. PET'YJIMPOBAHUE DHEPI'ETUUYECKUX IIOTOKOB

PaccMorpuM 1Ba HamOoisiee paclpOCTpaHEHHBIX M IEPCHEKTUBHBIX BHJA PETyIHPOBAHUS
YHEPreTUYECKUX MOTOKOB — MEXaHMYECKOTO C TOMOUIbIO My(DT (THIPaBINIECKOH U 3JIEKTPOMarHUTHOM )
U 3JIEKTPUYECKOTO — 3JIEKTPOHHBIMU TUPUCTOPHBIMHU YCUIIUTEIISIMH.

I'mppaBnnueckas mydra (puc. 2, a) coctouT u3 Benymed 1 u Begomol 2 moaymy@T, a MoJOCTb
MEXJly HUMHU 3amOJHIETCS XKUIKOCTbIO NMpH mMomouu cepBomoTopa. Ilomymydra 1 BHINOIHSET poib
Hacoca, a 2 — TypOUHBI.

ITyreM u3MeHEHMsI YPOBHS >KUAKOCTH B MOJOCTH MYy(PThl (BXOJHAs KOOpAMHATA) pEryaupyercs
4acTOTa BpallleHHs] BTOPUYHOTO Basa (BBIXOIHAsI KOOpAUHATa) My(ThI KaKk peryJupyrolero oprasa (puc.
2,0).
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Puc. 2. Cxema rupaBnn4eckoit My(pThI (@) 1 ee MEXaHMYECKUE XapaKTEPUCTUKH ().

Koadpdumuent nepenaum (ycunenus) My(Tbl NPEACTaBISET COOOM COOTHOIIEHHE BBIXOJHOW U
BXOJIHOM KOOpJIMHAT (JIMHENHAst 3aBUCMOCTb):

k= @/ h, (15)

II€ (2 — YIJIOBasi CKOPOCTh BPAILEHUs BBIXOIHOTO BAJIa;
h — ypoBeHb KUAKOCTH B MydTE.

FI/I)IpaBJ'II/I'-IeCKI/Ie CBsA3H OTHOCATCA K XCCTKHM, IMOOTOMY II€peCaadya My(l)TI)I MOYKET OBITH OTHECEHA K
O€3bIHEPIIMOHHOMN:

W (P =k =wyfh.

CepBomoTop h nipesicTaBisier co60it SBHO BBIPaKEHHOE HHTETPUPYIOIIEE 3BEHO

W (p)e=1/TP), -

rae T — Bpems, HeoOxoaumoe uis 3amoiaHeHust Mygrer: T=Vy/Qc (00beM My(dThI, pa3aeieHHBIN Ha
MIPOU3BOIUTEIIEHOCTH CEPBOMOTOPA).
Torna mepenarodynas GyHKIUS TUAPABIMYECKOH MY(PTHI KaK PETYJIHPYIONIETO OpraHa BhIPaKAETCs

hopmynoit
W (P)p.o=W (P)u W (p). = 0oQe/[(Vh) p1- (18)

OnekrpoMarHuTHas wMy(dra ckoidbkeHus (puc. 3) TPEACTABISIET COO0OM COWICHEHHE JBYX
BPAIAIOIIMXCS JPYT OTHOCUTENIBHO JIpyra MoJyMy(T, OJHa U3 KOTOPBIX UMEET OOMOTKY BO30YKIeHHS 1,
a Ipyrasi — KOPOTKO3aMKHYTYIO OOMOTKY 2 [0 THUITy POTOpPa aCHHXPOHHOTO JIBUTaTElIsl.

(16)

Puc. 3. O0muit BU 3EKTPOMarHuTHON My(PThI CKOJIBKEHHUSL.



[lepenaBaeMblii MOMEHT OIPEEIIAETCS KOHCTPYKTUBHBIMH JAHHBIMH MY(THI
2y
M =ml)"r, {w;5),

r7ie M — YKCIIO0 CTeP)KHEH KIIETKU BEIOMOH 1Moy My(ThI;
(1 — YIJIOBasi CKOPOCTh BPAIICHUS BEAYILIECH MOIyMY(THI;
2 — TO e, HO BEJIOMOM;

S = (m1—w2)/®1 — CKOJBKEHHE;

I,', r;' — TOK m conpoTHBIECHHE BEAOMON OTYMY(PTHI.

(19)

[Mockonbky Tok |o' siBisiercst pyHKIMEH Toka B 0OMOTKe BO3OyxaeHus lg (s TMHEHHOTO ydacTka
HAMarHWYMBaHUS B JIMHEWHOHN 3aBUCUMOCTH), TO, YUYUTBIBAsL, YTO CKOJIbxKeHue u3 (19):
rd. »

MOKHO 3aItucaTb

s=f, (1) ="F (Is).

OTa 3aBUCUMOCTD MIPEICTaBISAETCS 3aBOJAMU-U3TOTOBUTESIMU B BUJIE€ MEXAaHUUYECKUX XapaKTEPUCTUK
— 3aBucuMocTeld ®/oy o1 M/My (puc. 4) Ui pa3nuYHBIX 3HAYEHUH TOKa BO30YXIeHHS (BXOJHOMN
KOOpAUMHATBl My(ThI) ¥  4YacTOTHl BpallleHUs BTOPUYHOrO Baja (BBIXOJAHOW  KOOpPJMHATHI,
XapaKTepU3yeMO# CKOJIbKEHHEM S).

Toraa koaddunmenT nepegauu MyQThI:

ky,=w,/1, 1)

a mepefaTto4yHasi yHKIUS UMEET BU!

VW(P)M‘—‘k:“’z/IB- 22)

b /)] T . ' I ]
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Puc. 4. Mexannueckne XapakTepUCTUKH aCHHXPOHHON MY(DTHI CKOJTbXKEHUS.
1y

—_—

Usz aR, aR, aRed

Uppx

+
r]
Puc. 5. PeocTatHslil perynsaTtop 31eKTpUYECKOTO HAIPSHKEHHUSL.

Ho usmeHeHue Toka BO30YXKIECHHS B INPOLIECCE PETYIMPOBAHUS YAaCTOThI BpAIEHHs MPHU MOMOIIH
My(TBI CKOJIbXEHHS TpeOyeT YCTpOICTBa pPEryJIMpoOBaHHs IOJABAEMOrO0 Ha OOMOTKY BO30YXKIEHUS
MydTel HampsbkeHust Up. MOXXHO Ha3BaTb MHOXECTBO CIydaeB, I/le TpeOyeTrcs peryaupoBaTh
IEKTPUYECKOE HANPSUKEHUE, MO0JABAEMOE Ha TEXHOJIOTMYECKHE YCTAHOBKHM CEJNbCKOXO3SHCTBEHHOIO
MIPOU3BO/ICTBA, HAIIPUMEP B IIMPOKO PACIPOCTPAHEHHBIX BEHTWISLIMOHHBIX ycTaHOBKax «Kmumary, npu
perynupoBaHuu ocsemieHust nTHYHUKOB « TUPOC» u np.

B anexrponpusogax tTuna IIMCM nonava HanpspKeHHs OCYLIECTBIIEHA 110 TPUHIIMITY SJIEMEHTAPHOTO
JETUTENS HAIIPSDKEHUS] pE3UCTOPHOTrO TUMA (pUC. 5), y KOTOPOTo MepeiaTouHbIN KO3 UITUEHT



kn = Rnfonmx = Bmfoax' (23)

Jlnisi yCTaHOBOK CHJIBHOTO TOKa TakOW CIOCOO perylupoBaHUS HEIKOHOMHYEH, IMOCKOJBKY MOTEpH
MOIITHOCTH Ha OaJJIaCTHOM IUIeYe CONMPOTHBICHHS MOTYT OBITh BeCbMa 3HAYUTEIbHBIMU. B Takux ciyda-
X HCIOJIB3YIOT aBTOTpPaHC(HOPMATOPHBIE PEryisaTopsl (MO0 THUITy JENUTENeH HalpsDKeHUs), TIe
KodpuureHToM mepenaun sBiseTcsd Kodp@uuueHT TpaHchopMalKu WM SJIEKTPOHHBIE THPHCTOPHBIE
(CUMHCTOpPHBIE) PEryAATOPHI.

BBIX0HOM BEIMYMHON 3JICKTPOHHOTO peryisTopa spisercs 3GdekTuBHoe (elcTByoee) 3HaUCHUE
MEPEMEHHOTO HANpsHKeHHUs Ha BBIXOJe. BXoaHas KoopauHata — 3TO 0CO00W MUiIo00pa3Hoil (opMbl
HaNpsDKCHHE Ha YIPABISIONIEM JJIEKTPoJie, KOTopoe (opMupyercss B KOJIeOATEITPHOM KOHTYpe U
M3MEHSETCS B 3aBUCUMOCTH OT COOTHOIICHUSI COMTPOTUBIICHUI U eMKOCTEH.

Hanpsbxenne Ha BBIX0/1€ U3 THPUCTOPOB 3aBHCHUT OT JICHCTBYIOIIETO 3HAYCHHUS HAPSHKEHUS HAa BXO/IE,
COOTBETCTBEHHO 3TOMY MEPEAaTOYHBIN KOIDDUITHESHT

k=UBbxx/UBx' (24)

Bce onexTpudeckne W OJEKTPOHHBIE PETYISTOPH HANPSDKEHUS SBISIOTCS O€3BIHEPIIMOHHBIMH,

MO3TOMY NepeaaTouHas GyHKIMS uX Beerya Beipaxaercss W(p) = k.

Beimie Obuti paccMOTpEHBI POCTeiIIre, HauboJiee pacIpOCTPaHEHHBIEC PETYIUPYIONINE YCTPOUCTBA,
HCIIOJIB3YEMBIC UJIN ITCPCIICKTUBHBIC I CETbCKOX03IMCTBEHHOTO IMPpOU3BOACTBA.

PaccmaTpuBas 6osee cioxkHbIE PpEryaupyrolue Opraibl, CHayana pa3OuBalT UX Ha MPOCThIE 3BEHbS,
JUTSI KOTOPBIX HaXOJAT MepeaaTounble (YHKIIMU, a 3aTEM HaXOAT OOIIyI0 MepeaaTounyo GyHKIUIO pe-
TYJUPYIOIIETO OpraHa Mo SKBUBAJIEHTHOMY 3aMEIICHHIO.

5. JMHAMUMWYECKHNE XAPAKTEPUCTUKU PET'VJIMPYIOUIINX OPI'TAHOB

B cTpykType perymupymomux OpraHoB MOTYT ObITh (YHKIMOHAJbHBIE 3BEHBS, OO0Jaaarolne
3HAQYUTEJILHOM €EMKOCTBIO M COOTBETCTBEHHO MHEPLUEH.

Tak, Hampumep, TEIUIHULBI MOXHO OOOrpeBaTh CTAllMOHAPHBIMM OTOMUTEIBHBIMU OaTapesimi,
00JaaloNMMA  3HAYUTEIPHOM EMKOCTHOM Maccoil W BpEMEHEM pasroHa TIpu HarpeBe. MeHee
€MKOCTHBIMHU SIBIIIIOTCA KaJIOpU(epbl TEIMIOBEHTHJIATOPOB, HO OHM Takke 00JaJaloT HEKOTOpOM
peanpHOM wuHeprued. MHeprmedd Tarxke o0agaroT dreKTpoHarpeBaTenbHbie ycTpoiictBa (TOHb),
TEII000OMEHHUKH B YCTPOMCTBAX MOJOTPEBA BOJBI U T. II.

AnroputMHuuecKasi XapakTE€pUCTHKAa TaKOro poJa JJIEMEHTOB, Kak IpaBWiO, aNIpPOKCUMUPYETCS
nepenaTouHo QyHKIMeH anepruoanyecKoro 38eHa epBOro NopsiIKa:

Wp)=Fk/(Tp-+1).
(25)
Koaddunmentsr K u T nepenarouHoii GyHKIUH, KaK U B 00bEKTax YIPABICHUS C OJHON €MKOCThHIO,
Ol'[peL[eJ'I}IIOTC}I AHAJIUTNYCCKHU UJIN SKCHepI/IMeHTaJ'IbHO.
TaK, HaHpI/IMep, B TCILJIUIIC YCTaHOBHBMHﬁCH pe)KI/IM 6aTapeI71 HaCTyl'II/IT, Koraa CKOpOCTL HN3MCHCHUA

TeMIieparypsl 6atapeu OyneT paBHa d?tE =0.

Torga Gynet umets Mecto paBeHCTBO Qrzp = Qp = Qor.
MO3>KHO IPUHSTH CACAYIOIINE 3aBUCUMOCTH:

Qﬂp:'[lT_HSE(BT.H_'eﬁ) H Op:l]ﬁSﬁ(eﬁ—eB), (26)

Torga myrem nuddepeHIIpoBaHns HAXOAAT KOIPQPHUIIMEHTH CaMOBBIDABHHUBAHUS Ha CTOPOHE
MOCTYIUICHHUS Orf U Ha CTOPOHE pacxofa Op TEmIOTHl Oarapei. Ilo »TuM koadduimeHTamMm onpeaenstor
o0t K03 (HUIMEeHT cCaMOBBIPABHUBAHUS O:

(dQop/dB)g = — 0t 1S53 (dQy/dO%)y = S @7)
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I'me 0. ¥ Og - KO3hPHUIHMEHTH NepeJadn TEIIOTH OT TEINIOHOCHUTENSI Ha OaTapero U oT 0atapeu Ha
BO3/YX.

Bpewmst pasrona ompezaenuTcs Maccoil Oarapeil M TEIUIOEMKOCTBIO MX Marepuaia sl HarpeBa Jio
YCTAaHOBHBIICTOCA 3HAYCHUAA .

Ty =myee85/Q,,-

(29)
Torxa nocTossHHAsE BPEMEHMU:
a koahuIMeHT nepenayu:
k=1/|8s] e
TO €CTbh:
T — 8%
Sﬁ (aT,H + aﬁ) ’ (32)
_ o)
i -
56 (@ + %5) B (33)
[lepenaTounas ¢pyHKIMsS OaTapelHBIX 000IPEBAIOIINX YCTPOICTB OyAEeT UMETh BUJL!
W (p)o = ko/(Tp+-1). "

Heo6xomumMo uMeTh B BHIy, YTO PETYIHMPYIONIME OPraHbl BCET/Ia PACIOJIONKEHBI TEpell 00BEKTOM
YOpaBJICHUS, a WX HWHEPIMOHHOCTh (hAaKTHMUECKH paBHO3HAYHA 3amla3/bIBAHUIO BXOJHOTO CHUTHaja
o0bekTa. [loaTomMy mipu BBIOOpE 3aKOHA PETYITHPOBAHUS TOCTOSHHYIO BPEMEHH PETYIHUPYIOIIEro OpraHa
YYHUTHIBAIOT B COCTaBE YMCTOTO 3ama3pIBaHusl 00beKkTa. Eciu jke 3Ta moCTOsTHHAs BpEeMEHU 3HAYUTEIIBHO
MEHbIIE YHCTOrO 3ama3fapiBaHus oObekTa (MeHee 5%), To et mnpeHeOperatror. Hampumep, koraa
TPAHCIIOPTHOE 3ama3/bIBAaHUE BOJBI MPU IMOJA4€ €€ M3 apTE3MaHCKUX CKBAXWH B OamlHu ObIBAacT B
npeaenax oT 2 10 S MUH, IOCTOSTHHAsI BpDEMEHM pa3rOHa Hacoca COCTaBJIAeT Bcero 2...2,5 c.



