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HaobpereHne OTHOCHTCH K 3eKTPO~
TeXHUKe W MOXeT OhITh ﬂcnonbaoBaHo
BO BTOPUYHBIKX HCTOUHHKAX nnraﬂns:
PanuoO3IEeX TPOHHOH annaparypm pasnuq—
HOI'O HAa3HAYEHM.

2

oma mopsapsxaeTcs OT HCTOUHHKA NHTa™
omero Hamnpsxenus. IIpH 3TOM 4YacToTa H
dasa nopauH ynpaBIITOMMX HMITYABCOB HAa
THPHCTOPH 3aBHCHT OT BeNHYMHB nura-

omero HanpfXeHHs H COMPOTHBIEHHS Ha~

WaBecTHs CTa5HHH3HDOBaHHme He 5 rpysk#, T.e., P.O B 3aBHCHMOCTH OT pe-
TOUHHKH nu+aﬁnﬁ, COEePpXamue. unonno— ’ wyuMa paboThl BLIDAMHTENS MOXeT BKINO™
TanCTopﬂmﬁ peryaupyiomuit Opra (p.0) waThCA HAa PasIHYHHX yyacTKax oruba-
W eMKOCTHHil ¢MNBTp, BKIMOYEHHBIT ma-~ omeit nUTAKHEero HanpsKeHus M yepe3 pas”
pauieIbHD BHIXOLHBIM FaxuMaMm anpann— 10 AMYHOE YHCIIO NONylepHodoB [l] u [2].
Tensd, CTaﬁunnTpon B KayecTBe OHOp~ OpgHakKo 3TO APHBOAKT K NHOABISHHI
HOr'O0 MCTOMHHKA, HalpAXeHMe Ha KOTO- HM3KOUACTOTHON COCTABNAKME NMynbcaHi

- POM CpaBHHMBaeTCA C BHXOOGHBM Harpaxer BLUIDAMIIEHHOrO HanpAXeHUA W K SHAUH™
HUeM BHIIpAMHTENS. Eciu BBIXOfIHOE HA~ TenbHOMY YBeNlHueHHle raGapuToB eMKOCT-—
IpSXEeHHe BHIIPAMHTENST 6onbme noporo* 15 ‘HOTO CIVIaxXHBamero GuibTpa.

BOro HanpsxeHus, KOTOpoOe paBHO w1 HsBecTeH Taxxe HCTOUYHHMK TIHTAHMA
TIPONIOPUHOHANBHO HaNpsXeHHO - ‘Ha onop~ ¢ puopHo-THpHcTOopHeM P.O u eMxocT™
HOM crabunurpoHe, P.0 sHKimoueH, H HbIM CIJIQKUBAIHHM ¢HIbLTPOM, B KOTODOM
KoHgeHcaTop unbTpa paspaxaeTcH Ha cxema ympaBJleHHs THPHCTODOM BLITON~
Harpysxy. Kak Tonbko BLIXOMHOE HaMmpsi~ 20 HeHa B BHIe NOCHENOBATENLHO BKIIOYEH™

XeHHe cpaBHseTcdA C MOpOr'oBHM, CXeMa
ynpaBiieHust GOPMHPYET HMIYILC TOKA,
OTKphbiBalON THPHCTOPHL P. 0, xoHgeHca-
Top QHIBTPA B TeueHHEe HaCTH nonynepn*

HHIX NepBOro HNUHHCTOPA U dopMupoBare~
ns umnynbcoa.
OTNUHYHTEIBHOM 0COBEeHHOCTDIO yerpof-

_cTBa ABNseTCA TO, UTO cXeMa ynpaslie-
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HHA opMupyer OTnupalmmi MMOyIbLC
TONILKO BO BPEeMA BTODOH MOMOBMHb Kax—
AOTo nonynepuoga NHUTAMEro Hanpaxe-
HHA, NpH ero yMeHbmeHHH, HTO NO3BOJIA-
eT o0eclleyuTh BKIKYEHHE THPHCTOPA
P.O B kammpiit u3 nonynepuomor nura-
Mero HanpaAXeH#Us H UCKINYATDL HHIKO-
‘4acToTHbe nynscanuu {'Guenun') [3].
HepocTaTku uamsecTHOro yeTpoiictsa
3aKJme4anTCA B TOM, UTO OHO HMEeT orpas
HHYEHHBIHl NHAasoH peryjiupoBaHUS Bbl—
XOOHOroO HaNpAXeHHA, OOYCIOBIEHHBIE He ~
CTabuasHOdTLIO TIOpora cpabarhiBanus
OGOHX AMHHCTOPOB HM3~3a TEeXHONOTHYEC—
Koro pasfpoca u H3MeHeHus TeMmepa-
TYPbl, a Takxe TeM, 4YTO BpeMs 3apsna
HaAKONMHTEeNnbLHOI' O KOHpeHcaropa mMeeTr Ko=
HEYHYI BelHdHHY.

Kpome rtoro, ycrpoiicTBo uMeeT oTHO~
CHTEJIbHO HM3KHe AHHaMHYeCKHe napaMer-—
Pbl HM3~3a MHEPUHOHHOCTH, OBVCIOBIEH—
HOM HANHYHEM HAKOMHMTeNBHOIO KOHEeHca-—
TOpa {(HampuMep, NpPH pPe3KUX HIMEHEeHH-
AX BXOLHOIC HAaNpPsKeHHS KOHOEHCATOD
3apAaxaerTcs C Pa3TIHMUHbIMY CKOPOCTSAMH,
HTO 0DOycnaBnuBaeT BKIOUEHHE THDPHCTO-
POB Npu pa3sHHIX 3SHAYEHUAX BXOOHOIO Ha~—
NpAXeHus ), -

fipy sToOM TemneparypHas HecTaSHIbL-
HOCTE IOCTOSIHHON BpeMeHMu sapsiga Ha-
KONUTENLHOro KoHfeHcaTopa o6ychtapmu-
Baer TeMnepaTypHbil npefid BHXOIHOIO
HATIPSIKeHUA .

Haubonee 6auU3KuM 1O TEeXHHYECKOH
CYHHOCTH K yCTpOHCTBY MAEBASETCSA yCT-
poiicteo (4 ) comepxamee muommO—TH~
pucropunil P.0O, BXOZOM MOOKINOUEHHBI K
HCTOUHHKY NEPEeMEHHOr O HANpsIKeHHs, a
BbBIXOHZOM ~ X BbIXOO HLIM BbIBO,L‘J;aM, napan-—
NeNbHO KOTOPEM HOZKINOUCH CIJTa)MBalo—
wui MIIILTP, CXeMy VADPaBIeHUS THPHCTO-
pPaM#i ¥ Pe3HUCTHBHLIL HEAUTEeNE HAIpAXe-
HHT, TNMOOKIMOUSHHBIE uepes MOoNONHHTENb-
Hblll BLIIDAMHTENE K HCTOUHHKY fiepeMeH-
HOTO HANpAXeHUs .

B sToM ycrpoiicTBe MMOYNLC yIpaniie-
HHR GOPMHDYRTCA ¢ 3JeMeHTOB ¢ S—ob-
Pa3HON XapaKTepHCTHKOH B MOMEHT Bpe-
MeHH, Korpa MrioBeHHOe 3HayeHHe Nu~
Tawmero HanpsiXeHHAa, CHHUMaeMoe ¢ pesHc—
THBHOTO nesinrtesisi, CpaBHUBAeTCs ¢ Ha~—
npAxXeHieM Ha HHTEerpHPYHUEM KOHOeHCca~
TOPE JapaMeTpPHUECKOro crabumausaro-
pa |4 |. '

HepocrarkoM H3pecTHOro verpoilicTsa
ABslercA Hanuuie pubdepeHUUPYIOHEro H
HHTerpHUpYIOHerc KoHKEeHCATOPOB Ha BXO-
[ax sneMenTa ¢ S-ofpasHoll XapakTepu—
CTHKOH, TP HHUKTIHAIBHO HeoBxomuMbIX
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4nA paBoTel, UTO NPHBOOHT K YXYQMeHHW
AHHAMHYEeCKHX ITapaMeTpOB BLIIPAMUTENS
{ wanpumep, TPpH U3MEHEHHH BXOMHOIO
HanpskeHHA WM TOKA Harpysku) Bcllen-
CTBHE WHEDUHOHHOCTH Uenell HAa BXOZAX
ajlemMeHTa ¢ S~06pasHoit xXapakTepHUCTH~
KOit, K CYXeHHI0 HHanasoHa peryiaposa-
HMS BHIXOMHOT'O HANPHXEHMsT, CHHXEHHD
KoadbunedTa MOWHOCTH YCTpOoHcTBA
BCHeRCTBHe Hamuuusa '"Meprsoit" 30Hb
(ﬁonm BEIH3Y MaKCHMAIBHOIO aMIMTY o~
HOPO 3HaYeHHS! HaNpPAXeHUs] NMHTAHHUHA,

B KOTOPOM pPeryjiMpoBaHHe BhIXOMHOI'O HA~-
NpsIXeHHsT HEeBO3SMOXHO) , "pasMep KOTODOMH
34BUCHT OT BEJIMYHMHb NOCTOAHHON BpeMeHH
HHTErpHpylel H aubdepeHuMpywmel me-
nef, OT HeCTaBUILHOCTH H pasbpoca
napaMeTpOB 2JIEMEHTOB 3THX Leneil.

Heny usobperenus - yhiyumeHve nu-
HaMMYEeCKHUX NapaMeTpoB M paclldperine
AHManasoHa perylHpOBaHHS BbIXOTHOTO
HanpsXeHWsT UCTOUYHHKA NHTaHUA.

llocraBnennas uenp pocTHTaeTes TEeM, -
4TO B cTabWIH3HpOBaHHOM npeo6pasopa-
Tene sianpaAxeHHs, cxeMa YIpasB/leHuS
BhIIIONIHEHA B BHAEe NOCHELOBATENbHO BKJIo-
YeHHbIX KoMnaparopa HanpsxeHHs H gub-—
bepeHuypyIOME PO 3JleMeHTa, NpHYeM BXOop,
KOMIapartopa MOOKnW4YeH K cpemueif tou—
K& Pe3UCTHBHOIO OelMTens, a BbIXOLY
AHbdepeHIMpYIOMETrO 37eMelTa ~ X ynpas-
nawmemMy BeBogy P.O. A

. KpoMe roro, memnmy smixomom nudb~
depeHIUPYIOIlero sHeMeNTa U ynpasisio— .
mwe# nenwnio P.O MoxeT BhlTh BKIOUEH yCH—
JHUTenb.

Taxoe mocrpoenue YCTPOHCTBA NO3BO~
JIAeT HCKIWYHTDL HHepuuonHmie RC-uemoy-
KM Ha BXoge cXempl GOPMHUDOBAHMA vipas-
JITIOMHX HMIIYIBCOB M YCTDAHHTH Heno-
CTaTKH H3BECTHOI'0O ycrpoiicTsa,

Ha ¢ur. 1 IpUBeNEeHa NPUMHUNATIHAAbHAN
SJIeXTPHYEeCKad CXeMa ORHOrO 12 BapH-
4HTOB yCTpoHCTBa; Ha ¢mr., 2 — BpeMeH-
Hole mHarpaMMmbel, noscHaolMe ero pabory.

YerpolicTBO comepxur TpancdopMartop
I, nepBuumas o6morTka KOTOPOro NnOomgKio~
YeHa K BXOMHbM BBIBOLAM HCTOYHHKE 2 Iie-
PEeMEeHHOT'0 HANPAXKEeHUs, OnHA M3 BTOpHY~—
HBIX OBMOTOK -~ X LHOBHO™PerylnupyomeMy
oprany 3, a Apyras BTOpHYHaa ob6MOTKa -
K AOUOHHHTENbLHOMY BHIPAMUTeme 4.

Buixon P.O 3 nogxrmoden i BBIXOHbIM
BHIBOOAM S5, mapasuiennHo KOTODBIM BKIUOYEH |

* @MKOCTHOH CIIAXHBAOMUH bwmtp 6.

Berxon monofHHTeNsHOro mempamurens 4
HOOKITIOUeH K PeSHCTHBHOMY nenuTesnw 7.
Cxema 8 yupasnenus THPHCTODOM COHEPKHUT .
NOCHEROBATENBHO BKINOYEHHbIE KOMIaparop
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9 u puddepenuupynmuit anement 10. Bxop
KOMIIapaTOpa NMONKINYeH K CpefHelt TOuKe
Pe3MCTHBHOrC JenuTens 7, a Buixonm Aub-
bepennupywmero ajitemenrta 10 uepes yeu-
matens 11 - x ynpaensiomeMy BHBOZY TH~
prucTtopa PO. MuTaHHe KoMmaparopa H
VCHITHTENSA OCYMeCTBNAeTCA OT MOMOMHH~
TeJbHOI'C BLHIDAMHUTENA uepe3 muon 12 u
xoHfeHcaTop 13 crnaxuBaiomero GHABTPA.

YeTpoiicTBO paﬁoraeT crefywomuM o6~
pasom. »

BsmpAMIIeHHOE HaIpsXeHHe co cpemHei
TOUKH PE3UCTHBHOIO HellHTels 7 mocTy-~
aeT Ha BXOH Kommaparopa 9, KOTOpbii
cpabaTeBaeT MPH HANPSIXEHHH U
B .Tedenue Kaxuoro nonynepnon1 nETa~
WOWEro ‘HanpPsXeHUs KOoMIapaTop cpabartbi—
BaeT ABAaXObl! DbIKJNOYaeTCH TIPH YBejd—
YeHHW HANpAXKeHHs H BKmodaeTCH npn ero
yvenpmennn { dur. 26).

VMNynibChl HANPAXeHHA HpﬂMOYFOﬂbHOH
dopmMbl HA BHIXO#e KoMiaparopa 9 nubdbe—
PEHUHDPYIOTCA NpH joMomy gHddepesHuupy-—
ouelt uenouku 10, ¢ BrXOHma XOTOPOH -
‘CHHMAWTCH KOPOTKHE Pas3HOIOISIpHHEe HM—.
OYbCh Hanpxmeunﬂ,'ns'xorppux nosno-
AKUTeNbHbI HMIYIBC COOTBETCTBYET Me~
pesHeMy GPOHTY BLIXOAHBIX HMMIYJILCOB KOM-

apatopa, a OTpHUATEIbHbI — 3afHeMy’
(dur.. 28). Ycwmrens 11 ycunupaer
STH HMIIYIbCH 110 MOWHOCTH, NpONyckKas

Ha YNpABISAWMME 3JIeKTPOR THPHCTOPA TONL

KO MMIYJIbCh HOJIOXHTENLHOMN. NoJisapHO=
ctH. TupucTop P.0 BKaouaeTcHa TIpH Nno~—
fave Kaxaoro W3 9THX YIPABIAOMAX HM—
NyIbCOB ¥ Nop3apsixaer KOHZeHCaTop
13 criaaxusawmero dunsTpa. | -

BomipAMUTENb MOXeT OblTh BBIIOJIHEH B
GecrpaHchopMATODHOM BapHAHTE HIAM- C
TpancbopMaTOPOM, HO Ge3 HOMOIHUTENb~
HOH BTOpPHUHON OBGMOTKH.

"Ecny MOWHOCTDL YIDABITAOLHX UMIYHAb=
COB He3HadHTeNbHa, YCTPONCTEO MOXeT
6HTH BHIONHEHO Ge3 HCHOMb30BAHUA HPO-
"MexyTounoro vcunurens 11. Oauaxc B
MOB{HBIX BHIIPAMMTENAX TaKoi BapHaHT
HenesecooBpaseH, TakK KaK ycuiurenb. -
snayuTensHo nosbmaeT K cxeMsr dopMp-
POBaHHs YHOPABIIAKIMHX HMOYILCOB. ITO
MPOHMCXOOKHT 32 CUeT TOro, 4TOo CKBaK-=
HOCTH VIPaBISWHMX MMIYIHCOB BO MHO—
ro pas GoJMplle CKBAXKHOCTH HMNYNBCOB
KoMnapartopa, H, CHIefoB.LTeNbHO, pH
3amaHHON AMAMHTYAE HMIVILCOR (npn 33~
A3HHOM THHE THPUCTOPOB) MOMHOCTD,
norpebngeMas ycunurenem, 6yger BO
CTONBKO Xe pa3 MeHblle MOmMHOCTH, NO-~ .
TpebnsieMoll KoMnapatopoM. Hcnonassoba~
HHe YyCWiuTess B ycTpo#icTBe MO3BORA-
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- nuTa HHF}

" HMIIYABLCOR,

eT C NOMOWBbI MaNOMOLHOLO KoMniaparopa
$HopMHPOBATH MOW: bie HMNYIIbLCH YHpaB—
nenus, .

llo nmpunuMny- craGunusauuy nperirara-
eMoe YCTPOHCTBO ABHSIE&TCA NapaMeTpH-—
YecKHM, HO, KaK U B H3BECTHOM YCTpOi~
CTBe, B HeM MOXeT ObiTh BBeZeHa HoONON—
HUTenbHan ofpaTHa® CBA3L C BLIXOOA.
OgHako BO MHOrMX COy4YafX 3TOro He
TpefyeTcs, HAnpUMep HpH HeHaMeHHON
Harpyskg, H B cjydae, KOrna BHYTpeH-.
Hee CONPOTHBIIEHUWE yCTpOoHcTBA HaMHO-
ro MeHbIIe CONPOTHBJIEHHA HArpy3ku. Bo
BCEX NEPeYHCHeHHMHX Cliyyasix TOYHOCTD
CTACHIM3AINH 3aBHCHT OT TOUHOCTH KOM-
napatopa ¥ MOXeT ObliTh BbicOKOii, P.0
MOXeT OBiTh BHLITIONHEH M 10 OPYIHM CXe—
MaM.

KoMnapaTop MOXET ObITh BLIIOIHEH
no moboit- H3BecTHOIT cXeMe. Bo MHOrux
NPAKTHYECKHX CIIVUANX [AOCTATOUHO B~
COKVIe CTaGHILHOCTE MOXET 08eCheusTh
POCTO TPAH3HCTOP, 6az3a KOTOPOre MO~
KIMoUueHa X cpepiell Touke pPes3ucTHBHO-
IO LelHTens, 3MUTTEP — K HCTOUHUKY
OIIOPHOYO HAMNPAXKEHHS, a KOMIEKTOp — K
pubdepeHnupyomelt Henouke. B atom cay-
yae BCE YCTPOHCTBO NONYUAETCH Npeneb- .
HO IIPOCTHIM, ) _

lipepnaraemog yevpoiictso #meet Go-
liee BHICOKHE HFHHAMMYECKHe napaMeTps
{ cTabUABHOCTS BHXOANOrO HANPRAXKEHHH NPH
GhICTPOM HAMEHEHHH BXOAHOrQ HApEe=
HHS W TOKa HArpyski}, TaK KaK Ha. BXO-
e cxembt POPMMPOBAHMA YHPDABIAKOKMK
WM VIBCOR OTCYTCTEYIOT HHeDUHOHIne
RC~uenit, ' _

B yorpodicTBe DMANAZOH PErYyAHDO—
BaHMS BLXOHMMX HATPAXeHH pacmuHps—

eTcAd HPAKTHURCKH H0 MaKCeHManbHC RO3-

MoxHoro {or myas go MakcuManbHoro
aMANIHTYRHOTO 3HaYeHUN HANDSKeHHT
TaK Kax npi orcyrorsuu RL-
geneft #Ha BXOAE CXeMb! (hOPMUPOBAHRA
OH MPAKTHUECKH onpepens-—
eTCA TOYHOCTBK KOMIIapaTopa, KoTopas
BCerna LAnCTATOYHO Buicoka { muddepenripi—
DYHIMAA UeNOYKa Ha BHXOHLE KoMuapa«
TOpa NPaKTHYECKH He RBIHAeT Ha apana~
30H DerysHpOBAaHHA J.

B naubomnpmeil cTeneHu npeuMyne-
CTBa npegnaraeMoroc ycrpoidcTBa OKasm-—
BawT NPH MCHONL30RAHHH YCTpORCTHA B
GecTpachOpPMATOPHOM BapHAaHTE MDY JHo—
foM XapaKTepe Harpysaxud, B TpanchopMa-~
TOPHOM BapHaHTe NDH HeHIMeHnwmelca:
Harpyske, a TaKxe B KauyecThe HpenBa—
PUTENBHOTO CcTAaGHIH3ATOPA B KoMBHHH—
POBAHHBIX CTabiNu3aTODAX HANPREKEHNT.
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dopmysia uscbperenus

1. CrabunusnpoBaHHbi npeoBpaszosa-
Teslb HanpsikeHusT, copepxamuii gHopHo~
THPHCTOPHBIE! peryiaupywuii oprai, BXo-
JOM moakmoueHHst K HMCTOUNHKY ftepe—
ME@HHOT'O HAIIPAXKEeHHUA, 4 BLIXOJGOM — K Bbi—
XOAHbBM BHIBOLAaM, MNAPASUIEIILHO KOTOPLIM
MOAKIIWYEH eMKOCTHON CrilaXuBalomuil
QHﬁpr, CXeMy YIIpaBJICHUS " THPHCTOPOM
‘M PEe3SHCTHUBHHIH HenuTesns HaIpsKeHHA ,

. NOOKIMOYEHHbI! X HMCTOYHHKY NepeMeHHOo-

. O HanpiaxXeHuss Yepe3 [HONOJIHUTENbHbIL
BHIIPAMHTENNB, O T M M Y a oo ¥ H -
C f TeM, YTO, C LeNbl YIYUMEHHS AU~
HaMHYeCKHX IapaMeTpoOB H pacWHpeHHsi
AHAIIZ30HA PEeryJaHpOBaHHA BHXOZHOTO
HANpAXeHUsI, CXeMa YIpaBleHMs BHINOJI-

' HeHa B BHOe mnocliegoBaTellbHO BKnoUeH~ |
HbIX KoMIIaparopa HanpsaxeHHst WU gudbde-—
benurpywmero sjgeMeHra, NpHYeM BXOZ

12

=]

KOMIIapaTopa NOOKINOYeH K cpemHeil Tou~
Ke Pe3HCTHBHOrO menuTesnsd, a BhXOn
AudhepeHUMpYIOMEro 3leMeHTa - K ynpam-
AsOmeMy BHBOAY PETyIHpYOHMero op-
rana, ,

2. HpeoBpasosarens no n, 1, o r -
NTunyawwguhcA TeM, UTO Mexay

. BRIXOZOM muddepeHIUPYIOLEro SIeMeHTA. .

¥ YNpaBNAKWHUM BHIBONOM DeryIMpPYIONero
OpraHa BKIIOYEH YCHIHTElNb .
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TNPUHATHE BO BHHMAHWE HNPH JKCHEpTHIE
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