M3BECTHHA
TOMCKOTO OPAEHA TPYJOBOTO KPACHOIO 3HAMEHH TOJIMTEXHIYECKOTO
Tom 104 MHCTHUTYTA nmenn C. M. KHPOBA 1959 .

MCNOJNb30BAHHUE PEXHMA CBOBOJHOIO BbIBEFA AJIA
ABTOMATH3AUHUHU WIAXTHBIX MOADBEMHbBIX YCTAHOBOK

B. . IETYHOB
(TTpeiCTABJEHO HAVUHBIM CEMUHAPOM Kade/pbl TOPHOH MCNAHHKH)

Jlasl moXbeMHBIX YCTAHOBOK  IRAXT, HMEIOMX HeOOALUIYIO 1 iyOHHY
4 supauuTedpHYe Tpy3onoibemuoctn (Kys6sce, Kaparawga), npu BuimoJide-
UM WIKAQ TEOABEMA He TpedyeTrca TOPMO3HLBIX yCuAuH. llepHoa oCHOBHO-
ro  saMEMJEeHHHs 3ITHX YCTAHOBUK 3(QQPexTHBHO NPOH3BOJHTCH B pPEXKHME
¢ BOGOJHOTO BLIOEra IBHMAKVILMXCS 3JeMeNTOB NojibeMHOH ycranosku. [lo-
Javuaemeie npu cpoGoanom Brbere aamemienus cocrasasior 0,6--1,24x cex?
0 He CHHIKRIOT I[POM3BOIUTEJNLHOCTH HIAXTHOTO noawseMa. Mcnoansovauuce
pedxmMi ¢BoOOLHOTO BHOEra No3BOJAsAeT OTKA3aThesd OT IIPUMEHEeHHst JHHA-
MHUECKOr0 TOPMOMKEHHH B CXeMax aBTOMATH3ALWH IMAXTHHX 110/'beMOR.
3a cuer 310r0 ¢XeMa 4BTOMATH3ALMH 3HAUUTENBHO YIPOILAETCH, & CPOKH
i CpEACTBA HA MOHTAXK ABTOMATH3HUPOBAHHBLIX MONABEMHHEIX YCTAHOBOK CO-
wpamanTres. OJIHAKO OOJABIHHCTBO TIPEAJOXKEHHBIX CXEM aBTOMATH3ALH
TOBeMHBIX YCTAHOBOK OPHCHTHPYETCH HA HCHOAB30BAHHE JIMHAMHUYECKOTO
ropmoxenust {1, 2.

CxeMa aproMaTH3anuy N0IbLEMHOIl VCTaloBKil J10J#Ha paspadareiBarh-
O HPHMEHHTRADHO K KOHKDPCTHHM yCJIOBHHM AXTel HJId pala Iaxt. Ot
HCIGAL30BAHMA YHHBEPCAJILHBIX CXeM, B OCHOBY KOTODPBIX NOJiOXKeHo Au-
HAMBYECKOC TOpPMOXKeHune, aas muorux maxt Kysbacca n Kaparanan
clexnver OTKaA3aThCd.

Farszkenve 1py30BOii BeTBH Kanata PH CBOOOJHOM BBHIOEI € [jld HEYpaR-
HOBeenHON CHCTeMbl TIOBEMA C JABYM# HHJAHHApHUECKAMHU Oapabanamu
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CraTnueckoe ycuaue HA sany 6apabana

Feom=xQ — pH +2p(H,— x). (3
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PacoMoTpuM HCHOAB30BAHHE CBOOOIHOTO  BBIGEHA HA IIPHMEPE CKUIO-
3010 noxbema maxtel Ne 8 komOruara ,Kysbaccyroap”. XapakrepHCTHKa
TONBEMHOH  veTanopku: nmoakemuas Mamnna HKM3 23740175 noanas
spicOTa  ToabeMa H o+ 147 M3 emkocth  ckdna 1o voaino Q== 6000 re:
¢ JIOFOHHOIG  MeTpa kKaHaTa p == 5.2 #e M; NPHBEIEHHAY Macca M =
C-6600m2 cer?IM: MAKCUMAIBIAS CKOPOCTb U, —0,3D M 'CeK; CKOpPOCThL JOTH-
rMBanua v, o 0,63 0ex.

PacuceTHBIC 3HAUSHHS, 3aMeRJeHui, BPeMeHd H NyTH CcBOGOIHOrO BhHI-
Aera npw HaMeseHHdn Harpyska ot 80 xo 130 Y noManasbHON BeJHYHHDL
cneleHn B Taba. 1. Ypeauwyedue ppeMeNd 1IKJIA HOAbeMa IPH CHHXKeHHH
A4rpy3xi Ha 30 OT HOMUHAJLHOH Be/UAUMHBL NIPAKTHUECKH HE CHUIKACT
SHOOK3BOJTHTEILHOCTH 110, THEMHOIT  VCTAHOBKH,

Tatbannal

Pacyetubie 3HA4YCHHS 3aMelfeHNs, BPEMEHH M NVTH ¢BODOAHOro BHIOera
ISt CKMUDNOBOTO noibema maxrthl N §

Heco moiestoro rpyaa RKoaddu- 1 3uyee- (E%pu.q CB_O_ I‘ny“’ cpo- .Vr;ejmuemie
2 i Cutent, e, .;1!] cor { (),{1:/)(;1]‘(;; Bhl- )O;Lig);;i; BDLI- | Bﬁ;rﬁ;ﬂ[
K2 ! o A | | cex‘ R’ ‘ ; COK '
o0 | 130 | 0,620 RIS 3,80 11,6 1,30
7200 120 | 0,570 1,12 4,94 12,6 —1,04
H600 110 0,518 1,01 4,70 4.0 , -0,58
£000 100 0,461 0,90 5,28 157 10
5400 90 0,411 0,795 . 5.7 17,8 0,69
4800 | 80 0,360 0,687 | 6,01 20,6 1,63
000 70 0,308 | 0,576 8,24 24,6 2,96
3600 60 0,236 | 0,463 10,27 30,6 1,99
3000 50 0,201 0,342 13,90 41 4 8,62

MIMOyane aas Hauaga nepuoga  OCHOBHOTO 3aMeLJeHUd IIPH HCHO0/b-
30BAHUA CBOOOJHOrO BbLIOeTa MOMHO OCYHLCCTBHTH PA3JAHYHBIMH Crnocoda-
v Hanbosee IpocTuiM BAMIETCH CHOCOO OTKJAIGHCHHS NOABEMHOrO JBH-
raTtejs BHE 328BHCHMOCTH OT Beca TMOJHHMAcMOro rpysa. KoHIeBLIC BBI-
KJI0YaTe A B 3TOM  Cayyae I[OJAI0T HMNYJALC HE GTKIIOUEHHE JIBUTATENA
KOKJBIA Pa3 B OAHOK W TOH Ke Touxe 0yTH. KNdK MOKasweBAIOT pacueTH,
FIDOBEJICHHBIE JUIST YC104HIT CKHTOBOTO noabema maxtel Ne 8 HC0.1L30B2-
Hue CBOOOAHOTrO BHIOGEra NPH i M CHoCO0E OTKJIIOUeHHd JIBUTATEJIA H
KOiH1eBoil Harpyske 80°; A8eT CKOPOCTL BX0jA CKHIA B Pas3TpPy30uHbIe
NpHRBIE npumepHo 1,7 m cer, T. e. 3HAYHTEABIO Bhille JNOAYCTHMOMH. [103-
TOMY Takad cxema Moxer OblTh NPUHATA TOJALKO IPU HArPY3ke He Me-
uee Y90 % ot iopManbhoil. Tleperpysky cKHIOB MOXKHO J0NVCTHTL 20 130Y% .
IPU ITOM HEPHOJL NOTHATHBAHMA  YLIHHsieTCs ToAbKO Ha 7—I10cer. Mox-
HO CHUTATHL [IPUCMJACMBIM HPUMEHOHHE YKU3dHHOTO Cnocoba mnpd  OTKJO-
HeHHM Harpysku B npegedax 10— 20 9% u oTperyanponatb KOHLEBbE
BBIK MOUA TN JST OTK/AIoYeHusT asurateas npa 110 %  HOMHHAIBHOH Ha-
Tpy3ru. Jliag Soabinell rapaHiun caeyer NPUHEITE IYTh AOTATHB 1HHE 00J/b-
Hie JJMHBL PA3rPy304HBIX KPUBBIX. Takoil ciuocol asToMaTH3ALMK (1¢pHO/A
OCHOBHOTO 3aMe/iIeHus He TpeOVeT SHAUMTeABHBIX KaNHTabIbLIX 3d41paT,
2 HO3TOMY €ro MOMXHO OnpofoBaTe HA NPOMBILIEHHO[! YCTAROBKE. Y Ka-
3aHHDIH CIOCOO MMEET, OJHAKO, CAeiyIoNiHe OCHOBHDLIE HefolTaTKH: 1) He-
DOXOAHMO UME L 3a1UTY, HCK TI0UAIONIYI0 ABTOMATHICCKYIO PALOTY HOLBEM=-
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HON YCTAHOBKH DM HATPY3KAX MeHbIIE JONYCTHMEIX; 2) npH Harpys-
Kax Ooablle pacueTHoll CHUKAETCS NPOU3BOAUTEALHOCTD U K. II. A, NOAD-
E€MHOH YCTAHOBKH 3a CUET YBeJUUCHHA BPEeMeHH AOTAruBaHug.

Wnx. b. B. UlymnanuakossiM B 1958 T. Ha CKHUOBOM NOABEME HIax-
T Nel3 rpecra ,Kucenesckyroan® xkomGunarta ,Kys6accyro/ib® GH/IA BHET -
peHa cxema aBTOMATH3aIMH NeprHoja OCHOBHOI'Y 3aMejlJIeHHs MAIIHHH C
PEryJIHPOBAHMEM OTKJAIOUEHHS [NOABEMHOro JBHTATEAST B 3aBHCHMUCTH OT
BEJUYHHB NOAHKMAEMOr0 T'Py3a, IPH IIOMOIIU 3JeKTPOHHOrO pesie BpeMe-
ni. AHAJOrMuyHasi cxema aBTOMAaTH3allMd  paspaforaHa  MPOEKTHO-KOHCT
PYKTOPCKHM HHCTHTVTOM [ HIIpOYr/eaBTOMaTH3AN AL A5 CKHIOBOTO MO b-
ema maxre IloamcaeBckas 3% Tpecra ,,Jlenunyroap* xom6unara ,Kys-
daccyroan®. Hekotopsie TeOpeTHYECKHE M 3KCIepPUMEHTATbHBIE HCCAH0-
BAHHA O ARTOMATHU3AIMH CKHIIOBLIX ITOTBEMHHX YCTAHOBOK € HCNOJb30-
BaHneM cpo0OOAHOrO BbiOera nposeacHbl B CHOHUPCKOM METANAypPruyecKoM
uHctaTyTe Aoi. A. JI. Bunorpamosoim [3].

HicnosnpzoBanpe peryaupyeMoro cso60MHOrO BHIGEra NMO3BOJAHT aBTO-
MATH3UPOBATL [ad0TY CKUNOBOTO rojbeMa maxTtel Ne 8 npu Kosaebauusix
HArpy3ku or 50 10 130 % HOMHHAJILHOH BEJHUYHHbI. 3ABUCHMOCTb BBLLIEPIHK-
KH peJie BpeMEeHH 3arasziblBaHis cBOOOMIHOrO BHIOEra OT KOHIIEBOA HArpYy3-
KM nmpejcrasigeHa ua puc. 1. Ilpn marpyskax menee 30—50 % u ocoben-
HO MeperoHe TNMOPOKHMX CKHIOB  Hedb3d TapaHruposath 6e3aBapHiiHyio
paboTy cXeMml, TaK KaK KUHEeTHYeCcKash 3Heprus, 3andceHHas I0AbeMHOi
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Puc. 1. Beinepaka pede BpeMeHH B 3aBHCHMOCTH OT
M0JE310T0 Ipy3a.

MAMWMHON 1Py TMycKke, SIBAACTCA JOCTATOTHOMN AT HPOXOXKJAEHHS COCYAOM
IyTH, 6OJbIIETO NMOJOBHHB HOTNOH BmCOTH nogbema. [locae Berpeud co-
CYJOB noJyuyaeMoe cucreMoll yekupenue OyaeT 60abLIe HYJIA, U OCTAHOBUTD
0 'BEMHYIO MalMHy Oe3 HCHOAB30BAHAA TOPMO3HBIX CPEJACTB HE Npes-
CTAaBHTCA BO3MOXHuM. [To3TOMY Tak xe,Kak ¥ 1npu HepeoM crocode, ne-
O00OXO0AUM) MNPEAYCMATPUBATL  3dUIHTY, HCKIIOUYAIONIYI0 ABTOMATHYECKHH
UK TOPH HATpysKe MeHee H) 9.

Huwxe, B nopsigke «Goyuciznuusi, TPEANaraeTcs NPHHIAT aBTOMATH3A-
OHH CKUNOBBIX NOAbEMHBIX YCTAHOBOK € HCIO/JIb30BAHHEM CBOGOIHOrO BH-
Gera. JIaa yupapgeHus 0O UbeMHoIM IBHTATEAEM [PEATIOIATARTCH HCIOAb-
30BaTh MHAKOCIHBIA PEOCTAT, (O0ABHIKHBI2 3IAEKTPOIBlL KOTOPOI'O MPHBO-
AATCHA B O ABUMWeHHe ABYXCKODPOCTHBIM dCHHXPOHHBIM JABUrareaem ¢ KopuT-
KOBAMKHVTBIM POTOPOM. [IBYXCKO[O "THOI ABHIaTeAb M 3JIEKTPOALl peocrara
CO@AHHEHBl MEKIAY COOOH MeXanudecKoH nepefduyed, npuyeMm MeHbIas
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CKODOCThb JBHUrAaTeJd COOTBETCTBYET ABHMNEHHMIO COCYAAd B DPA3IPY30UHLIN
KPUBHIX U 60/bIIAaf—/]BUKEHHIO BHE KpPHBbIX. B 3toM cayuae BO Bpems
nyckad NOLBEMHOH MAWIMHEL HE3a8BHCHMO OT KOBIIEBOH HArpysKkH NoJy4a-
1OTCS1 MPAKTHUECKH NOCTOAHHEIE yCKOpeHHs. Jlisi npesoTepaileHHs mepe-
TPYSKH HABHraTelsl BpeMs HYCKa HeOOGXOAMMO BBIGUDATH HO MAKCHMAAL-
HO#l HAIPY3KE C yYeTOM Neperpy3ounoli cnocoGHOCTH M HArpesa JBUTaTe-
as. Vicnoan3oBaHKHe KUMAKOCTHOTO PeoCcTarta MO3BOJHET OCYHICCTBHTDH lic-
PHOJAM TIYCKa M JOTATHBAHUS Ge3 PHIBKOB CKOPOCTH W' YyCKOpeHHs. OTisiT
IKCIAYATAIMH MHAKOCTHBIX PEOCTATOB HA IWAXTAX TPeCToB ,JleHunyrosn™
i  Anxepoyroap® B Kysbacce nOATBEPXKAAECT MHOTHE HOJIOW HTE/IbEDIC
KkauectBa nocaeaHux. OJHAKO paAd  UeJed aBTOMATHUECKOTO YapaB/Chiiy
Hano0 NOGHTHCH OCTOAHHOIO TEMNEPATYPHOIO PEKHUMA H COCTABA 3JEKTDO-
auta. [locsae JOCTHXKEHHS CKOPOCTH, COCTaB/sIIOIIEN npuMepHo 99 % o1
MAaKCHMAJLHOH, KOHTAKTOP 3aMBK4eT POTOPHYIO LEnb M ABHraTeab pado-
TAET HA eCTECTBEHHOH xapaxkTepucTHke. [loaBIXKHBIE 3JEKTPOIH BO3BDI-
MAI0TCH B HCXOAHOE MOJOXeiHe. PABHOMEPHBIE XOA NPOHCXOMHT MHPH -
foTe JBHrate/s HA KECTKOH eCTeCTBEHHOH XapPAKTEePHCTHKE M He Tpebver
PETY/HPOBIHKSL CKOPOCTH.

Vmnyanc mds HAuald OCHOBHOTO SaMEJIEHHS IIDH HCIOIb30BaAIMIL
¢cBoOOMHOTO BLIGEra NojaeTcs KCHLEBHM BHK/IOUATENIEM HA [eJie BPeMe-
HH, KOTOPOE OTKJIuaeT ABUrartenb oT cein. JoTarnpanue oCymectsisier-
Csl HUMIYJbCHBIM MeTogoM npu ckopoctu 0,3—0,6 sifcex. Tlpn CropoCTH
wuke 0,3 M/cex pesie HANPAKCHAA B LENM TAXOT€HEPATOPA BKJAOUAET NPH-
BOAHO{ ABHrarte/]b H CONMPOTHBJACHHE POTOPd BHIBOAHTCA JBYXCKOPOCTHBIM
aBurategeM npu ero paborte ¢ Menbiefi cxopocthio. Ilpu cxopocrtu Go-
aee 0,6 u/cex BTOpOoe pese HANPSLKEHHsT BBOAVT CONPOTUBAECHHE PEOCTATA
H, €CJAH CKOPOCTh HE CHHMKAETCH, OTKJIOUAET [BHTaTeJb OT CETH.

Cronopenue MallHib NPH AOCTHXKEHWH COCY/IOM HOPMaJabHOTO MOJ0-
JKEHHsI Pasrpy3KH HPOU3BOJAHTCA MEXAHHUECKHM TOPMO30M, KOTOPEBIl BKJIO-
yaeTCsl KOUIEBbIMY BHIKJIOUA: €JIAMH.

Jlaa mpepOTBpallleHds aBTOMATHUECKOrQ IHK/IA MPH MaJbiX Harpy:-
KaX CAeAYeT MPeAYyCMOTPeTh COOTBETCTBYICULYIO 33MWUTY HJIH HCOOJAB30-
BATHL TOPMOXKEHHE INPHBOJLHOIO ABHIATeNst B [EXUME NPOTHBOBKIIOUCiHN
[4, 5]. PaccMoTpeHubie DPHHIMOL dB1OMATHZAUMH CKHIIOPHX NOATCMHbLI:
VCTAHOBOK MOTYT ObiTb MCHOAB30LAIB M NP JIBHIATCARHOM 3aMEAACHI.
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