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BBEAEHlt1E 

B COCTaBe Kp~oreHH~X C~CTeM AnR CBepxnpOBOAR~~X MarH~TdB 

YCKop~~ene~/~2/ B ~a60paTOp~~ B~COK~X 3Hepr~~ Olt1~lt1 nnaH~PY~TCR 
IItCnOnb30BaTb r e'nae aue pe<t>p~)f(epaTOpbIT~na KrY-160Ó/4, 5 131. Ka)f(AaR 
~3 TaK~X YCTaHOBOK pa60TaeT Ha 3 KOMnpeccopax 06~e~ npO~3BOA~

HM 3/4,TenbHdcTbn 3600 ~MeeT r~3ronbAepw, peC~Bep~, C~CTeMY 
OXna)f(AeH~R )f(~AK~M a30TOM, C60PH~K )f(~AKOrO ren~R M APyroe 060
PYAOBaH~e Ip~c. 1/. 06beM C60pH~Ka )f(MAKOrO ren~R oKono 1000 n; 
paC4eTHaR xonOAonpO~3BOA~TenbHOCTb np~ Te~nepa~pe 3,8 K co
CTaBnReT 1750 BT. 

PHc.l. CxeMa H OCHOBHwe KOHTYpW
 
pe r-yrnrpoa aana YC,TaHOBKH KfY-1600!4',5)
 

,
6(i) .9 

I, i 

f 2 J" 56 

H:=~':J t=::m~ 
MHKPonPOl.lECCOPHA(l

CHCTEMA Vf1PABIIEHH(J 

{ 

~,. 
I U ti 

JúJ..c: 
r -

t - ra3~onbAep, KM - KOMnpeccopw,
 
P ...... pec.aa e pst, B)KA - BaHHa )KHAKOrO
 " 
a30Ta, T}M - TaHK c )KH)J,KHM a30TOM,
 
CB - CÕOPHHK )KHAKOrO renHH. riaT. 
qHKH: I - 06~eM ra3a B ra3ronb
A~pe; TI - AaBneHHe c~aToro ra3~
 

ndcne kOMnpeccopoB; 111 - ypo

BeHb ~liA~oro a30Ta; IV - AaBne

HHe B TaHKe ~HAKoro a30Ta; V 

ypOB~Hb ~HAKoro renHH. HcnonHH

r errsuue YCTpoHcTBa: I - xrr anau-:
 
6aHnac; 2 - BeHTHITb 3aKaqKH
 
B peCHBep; 3 - BeHTHnb nOAnHTKH
 
ra3ronbAepa; 4 - KnanaH nOAaqH
 
)KHAKOrO a30Ta B BaHHY; 5 - BeH

THnb nOAaqH )KHAKOrO a30Ta B HC

napHTehb; '6 - 3neKTpOH~rp~Ba

Tenb. PHMCKOH J,~H<PPOH' B cKo6KáX'
 
o603Ha4aeTCR HOMep AaT4HKa, Clir  "
 

narr xo-ropor-o BbI3bIBaeT cp aõ a rsr


BaHHe HcnonHH~enbHoro YCTPOHCT-

Ba.
 

B na60paTO~~M B~COKMX jHe~r~~ npOBOARTCR pa60T~ no aBToM~
"	 T~3'a4~~ OAHO~' ~3 yme MMe!O~l-f'KCR' YCTaHoéoK KrY-1600/4, 5. C 3TO~ 

4enb~ é03AaHa M~Kponp04eccopHaR C~CTeMa ynpaBneH~R/4/,MaTeMa
TM4eCKoe 06ecne4eH~e AnR KOTOPO~ on~caHO B pa60Te 1 5 / . CMCTeMa 
'aÍ3ToMaT~K~ 06ecne4~~~.!_4~ ..I:~.:~,p~a,.!::!1'!~22~,!:~~.~I~ cõop ~ npenc r aaneuae'Otf'hé.ciil'ít'b1~J~~ tmC'lr'.lryX' I" »: 1 
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'~13 YAQ6HOM A11A oneparojia BI-1Ae l-1,H<llopMa~1-11-1 o TaKI-1X napa-te r pax yc
tàHOBl<l-1, KaK AaB11eHl-1e 1-1' reanepa'typa B pa311l-14HblX T04KaX, ypOBHI-1 :-. 
~I-1AKI-1X KpI-10areHTOB, 060POTbl Typ60AeTaHAepOB 1-1 T.A. ApyíaA 3a

~ Aa'-la CII1CTeMbl aBTOMaTI-1KI-1 - ynpaB11eHI-1e' Kp1-10reHHb1M' 060pYAOBaHl-1el'"E' \ 
\ BeHTI-111AMI-1, K11anaHaMI-1, 311eKTpO~arpeBaTe11AMI-1. B HàcTOA~e~ ~TaTb~ 

OnI-1CWBa~TCA anrOpll1TMW ynpaB11eHII1A, pea11l-130BaHHWe Ha YCTaHOBKe 
1'1<TY-160 0/4,5. npl-1 3TOM paccaorpeuu 3aAa41-1 ynp,aB11~HI-1A, Hal-16011ee 
4aCTO BCTpe4aIO~l-1eCA 1-1 B 11'1060M npyro» TI-1(1e re11l-1eBOrO pe<llpl-1~e

.oaropa: pe r-ynapoaauue AaB11eH~~, 06beM':3 '~a3aB r-aaronenepe , YPOB'
, I 

He~ ~I-1AKOrO a30Ta 1-1 re11~A. 

.d6m~~ TIP~Hu~n YnPABnEH~H 
.~EHT~nHM~ KP~OCEHHO~ YCTAHdBK~ 

npI-1MeHeHlI1e'MI-1KpOnpO~eccopHO~ CI-1CTeMW n03B011~eT c03~aBaT~ 

nporpaMMbl ynpaB11eHI-1A, B T04HOCTI-1 COOTBeTCTBYI:lll.ll-1e Ae~CTBl-1flM 

ooepaTopa npl-1 perY11l-1pOBaHl-11-1 Toro I-1JlI-1 I-1HOrO napaMeTpa B~Y4~y~. 

npl-1 3\OM AOCTl-1raeTCA Bb1COKoe Ka'-leCTBO perYl1111pOBaHI-1A 1-1 Y.CTO~41-1

~aA paõota Aa~e npl-1 I-1Cn011b30BaHt<11-1 06bl4HblX 3n6KTponR,I-1BOAOB, c no
CTOfl.HHO~ CKOPPCTblD ABI-1~eHI-1A. KOHCTaHTbl, I-1Cn0J1b3yeMble' B 1 r axax 
npol paaaax ynpaB11eHI-1A, 11erKO onpeAeJ1F110TCA 1-13 rexuorioraueckor-o 
onura . 

AHa11l-13 Ae~CTBI-1~ onepaTopa n0380111-111 C$OPMYJ1I-1PPBaTb\?6~~~ , 
npl-1H~l-1n nOCTpOeHI-1A nporpaMM ynpaBJ1eHt<1A perynll1pYIO~I-1M BeHT~11eM. 

OH 3,aK11lO4aeTCA B TOM, 4TO nporpaswa Aon'mHa COCTOAT.b 1-13 'HeCK011b
KI-1X lI1e~apXl-14eCKI-1X YPOBHe~. B n~pBym 04epeAb 06eCne4I-1Ba~JC~ T~-' 

Kl-1e n~paMeTpw ycTaHOBKI-1, npl-1 KOTOpwX OTKnOHeHl-1e O~ HOMI-1H~11b~O

ro pe'}l(I-1Ma HeHaCT011bKO Be11I-1KO, 4TO npI-1BOARTCS:! B Ae~CTBl-1e !1ReAO..... 
XpaHI-1T'e11bt;lble «nenauu , 6110KI-1POBKI-1, c't.1rHa11113aUI1A 1-1 AP. YCTPO~<3!Bá 
A11A 6e30nacHo~ 1-1 6e3aBapl-1~HO~ pa60Tbl. Ha BTOPOM 3Tane npql-13Bo
,t;\A'1 c A onepauau , npI-1BOAAll.ll-1e K YMeHbweHVllo a6C0J110THO~ Be11l-141-1 Hbl \ 
np0I-13BOAHO~ no BpeMeHI-1,OT perY11l-1pyeMoro napaMeTpa. ~, HaKGHe~,' 

'Ha TpeTbeM 3Tane I-1AeT n11ôBHaA 'noAcTPo~Ka 3Toro napaMeTpa K 3~
~AaHHo~ 0611acTI-1 3Ha4eHI-1~. , 

PaccMoTpMM B Ka4eCTBe npl-1Mepa ynpOll.leHHW~ a11rOpl-1TM /pl-1c.2/., 
YCIlOBI-1MCA, 4~Ó OTKpwTVle B~HTI-111A npl-1BOAI-1T K YBe11l-14eHI-11O perY11I-1
pyeMor't5 naoaxerpa U •.1 B a.11rOpl-1TMe I-1cno11b3Y~TCA na r s KOHCTaH'Ti: 
1i1<Ú 2 < U2 < U 4 .!Í1 ÜM' rpal-ll-1~bl, 3a KOTO'PbIMI-1 cpaõaruaaor nperio
XpaHI-1Te,llbHble YCT'RO~CTBa, 6110KI-1POBKI-1 1-1 T. n. j'- onpeAe11AIOTCA Be11l-1
41-1HaMI-1 uI 1-1 u4~ HanpMMep, npl-1 perY11l-1p0saHI-11-1 06beMa ra3a B ra3
r-orrsnepe U 1 coor ee'r.c r aye r ero HI-1~HeMY n0110~eHI-1!~: npl-1 p,éiIlbHe~

WeM YMeHbL1,leH~I-1, l!>pbeM!3 cpaõaruaae-r Fl-1rHa111-13a.f;l.I-1A-, a 38TeM 6110
K.l'1pOBKa OCTaHaB11ll1BaeT xo-mpeccopu .• / Qpi-l u > li 4 uacrynae-r nepe-' 
n011HeHI-1~ ra3ro11bAepa; npl-1 Aa11bHe~weM ero 'non011HeHl-11-1 re11M~ Mo~eT 
YXOAI1Tb B aTMoc<1>epy:' ... 

"HepaBe1;iCT80 u2 < u <'u 3 onpenenaer rpaHM~bl, -B KOTOpblX ,Q9Il~H'a 
Ha~OAv.TbCA Be11l-141-1Ha u B pe3'y11bTaie perY11l-1pOaaf-jI-1f1. KOH'cTÇlHTOi:f 

.2 
,. l 

':" 

PHc.2. 06ll~H rrpHH~Hrr TIOCTpqeHHH 
rrporpaMM yrrpaBneHHH perynH~y~mHM 

BeHTHJÍeM. 1 - onepanna , s anpemaro-i• 
mae BbIXOg pe r-ynapyenor-o nap ane-rp.a. 
H3 o6nacTH ,IJ,oIJYc THMhIX 3Ha'tlellHH; 
11 - onepamra , npnaonaume K YMeHh'" 
illeHHID rrpoH3BogHoH; 111 - rroA~TpoH
Ka ~ 3agaHHoH o6nacTH 3Ha'tleHHH 
perynHpyeMoro rrapaMerpa. 

uM 3aAaeTCA M'I.1HV!Ma11bHoe 3Ha4eHV1e 
np0l-13BOAH0l-1

v 

OT perY11l-1pyeMol-1
v 

Be
'I ~~ 111-14I-1H!>I, Ha «o ropoe KOMal:iAaMI-1 -ua 

OTKpWTl1e 1-1111-1 3aKpwTI-1~ pearl-1pyeT 
npor oaaaa , Be11l-1411Ha uM onpenerrae r 
CKOPOCTb B03BpaTa u B I-1HTepBa11 

'. 

'~. 
u 2 < u < u 3 nOC11e B03Hi1~HoBeHI-1A 
B03My~eHI-1A. 

B .Ha4a11e npOrpaM1"Ibl Ha I YPOB
He /pl-1c.2/ npOI-1CXOAI-1T cpaBHeH~e 

Be11l-141-1Hbl u c KOHCTaHTaMI-1 U 1 1-1' U 4' 
EC11I-1 u <.u 1. nO,QaeTCA KOMaHAa Ha 
OTKpbITl-1e, npl-1 u > u4 - Ha 3aKpblTl-1e. 
Ec~~ 06a 3TI-1 HepaBeHCTBa Hé BW
n011HAI!)TCA~ r v e . u1'-:: U < u 4 • ynpaa
11eHl-1e nepe xonur Ha 11 ypoae a s ,. 
rAe aH~111-13l-1pyeTcA 3Ha4eHI-1e np0I-13-' 

• ~ :t 
BOAHO~. EC11I-1 Ú < -\Í M• nOAa~Tc~ 
KOMaHAa Ha OTKpbITl-1e, eC111-1 U > U M,
Ha '3 a Kpbl T1-1 e . Il pt:1 - li M< li < li M 

~,or ynpaB11eHl-1e nepeXOAI-1T Ha 111 YPOBeHb. 3Aecb A11~ KOHCTaHT u2
'\ 

1-1 u3 Bbln011HAI~TCA Te ~e npouenypu , 4TO 1-1 Ha YPOBHe I A11A u 1 

1-1 Ú4: npl-1 u 2 '< U -: u 3 aupafia r sraae r c a KOMaHAa ICTOn". 

jl>t(1!. 

YHHBEPCAhbH~R AnrOp~TM YnpABnEH~~ 
PErvm1PYI:)ll.\~M BEHT~nEM 

Ha pl-1c.3 nOKa3aH a11rOpl-1TM y~paB11e~I-1A ~eHT~11éM y*e He B ynpo
~"';.

~eHHOM, a B OKOH4aTe11bHOM BI1Ae. no TaKOMY a11ropl-1TMY pa69Taei, 
~anpI-1Mep, npor~aMMa A11A BeHTl-111A 3 /pl-1c.l/ nOAnl-1TKI-1 ra3r011bAepa. 
no cpaBH~H~~ c paCCMOTpe~HWM paHee ynpo~eHH~M a11r9pl-1TMOM B AaH~ 

HeM C11Y4ôe AOn011HI-1Te11bHO 06eCne41-1BaeTCA Bbln011HeHl-1e e~e ~e11oro 
, pAAa 3aAa4:~ 

,~ 

\,,~ - onpe,Qe11eHl-1e np0I-13BOAHO~; 

-t - opraHl1ia~I-1R AI-1CKpeTHoro ABI-1~eH~A 311eKTPonpI-1BOAa;(' 
- Y4eT 111)$TOB B npl-1S0Aax npl-1 1-13MeHeHI-11-1 HanpaB11eHI-1R ABI-1~eHI-1R; 

3.~ 

i' " 1 

-lJa ~_~ I I 
~U<-U_~ I 
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PHc-.3. IAnropHTM yrrp~BneHHH perynHpYWmMM _BeHTH~eM. I,II,III\~
 
TO ~e~ qTO Ha p~c.Z; IV - orrepa~HH, YCTpaHHID~He BnHHHHe n~~ToB , ~
 

s snax-r-portpnaorte ; V - H3MeHeHHe qYBcTBl'iTenhHoc'TH tro rrpO~31,W,n;HOH
 

H ~peMeHH &03,n;eHCTBHH Ha 3neKTpOrrpHBO,n; B 3aBHCHMQCTH OT BenH~ '4
 
ql;lHbI perynHpyeMoro nap axe-rp a , -l, \'
 

~ ~'4 " 

- IIISMeH€HlIIe· 4YBCTBIIITen'bHOCTIII no 'npOk1SBqAHo~ 111 BpeMeHIII B03
Ae'Ç,CTBIIIFl };Ia npuaon I B SaBJ.1CIIIMOCTIII o r- aern- 4111 Hbl perYJ1l11pyeMoro napa
MeTpa. 

06pa~eHlIIe K np0rpaMMe npOlllcxOAIIIT OAIIIH pas sa BpeMFl Ar ~. 

= 0,5 c, T.e. 4epes Ka~A~e ],5 c MomeT IIISMeHFlTbcFl.B~pa6aT~Bae

'MaFl KOMaHAa: "3~Kpl, I\OTKP" IIInv.J IICTOn". AnFl ynpaaneuas no hpQlII3
·B.oAHO~ aananrca ABe KOHCTa!:'iTbl: ~U - npapaurenue perynlllpY€MOrO 
napaMeTpa 111 rH3~. - BpeMFl IIISMepeHIIIFl npolllsBoAHO~. nplll KamAOM 
06paw,eHIIIIII K npor paMMe npOIll3BOp,IIITOFl C4€T BpeMeHIII - BlUllll4l11Ha T 

YBenlll4l11BaeTCFl Ha ~ r. Ecru- r> T H3M' a perynlllpyeMaR Benlll4l11Ha 
eu~e He asuuna sa npeneriu KoplllAopa, orpaHlII4eHHoro nplllpaw,eHlIIeM Au , 
OAHOBpeMeHHO Ha4111HaeTCFl saHOBO npo~ecc onpeAeneHIIIFl npo1ll3BoAHO~ 

111 onepal..\lIIl11 111 nOACTp0J11KlII K saAaHHoi1 06nacTví sHa4eHIII~. AnFl 3Tbro 
oõaynae r c a c'4eT4111K BpeMeHIII (r =0), a Uo nplllpaBHIIIBaeTCFl K TeKY
~eMY SHa4eHlIIlO perynlllpyeMo~ Benlll41-lHbl (u 0'= u ) , 3areM IIIAeT cpaa
HeHlIIe U' c KOHCTaHTaMIII u2 III·U 3' M.IIIHIIIManbHaFl npOIllSBOAHaFl, Ha 
KOTOPYIO pearnpyer CIIICTeMa ynpaaneuaa , onpene.nae r cn paBeHCTBOM 

uM = ~U/ r H3M • 

Ecrua U < U 1~1l1ll U> U 4" ABlIImeHlIIe npasona l:IenpepblBHO, a nplll 
U1 < U < U 4 - AIIICKpeTHO. A.J;lrOPIIITM nocrpoeu T8KlIIM oBpaSOM, 4TO 
JlI06aFl IIIS aupaôor auuux KOMaHA BOSAe~cTByeT HEI npuaon onpenene a
uoe aanan-roe ""speMFl T Ilporpare-ta oaõor ae.r TaK'; 4TO npu

B0 3 A• 
r < r B03A ·1II3f-.1eHeHIIIFl KOMaHA He npOIllCXOAIIIT, a ocyutecr anaerca roru.-' 
~O C4eT· BpeMeHIII 111 cpaaueune Benlll4l11H r 111, r B03A', nocne -rero ae
nlll4l11He Uo np1llCB8J;1Bael'CFl r exyuiee 3Ha4eHlIIe perynapyeaor-o napa-· 
MeTpa 111 nporpaMMa SaKaH4111Bae~ 04epeAHO~ ~IIIKn pa60T~. Ecnlll U<U t 
IIInlll U > U " .KOf-.1-aHAbl 1I0TKP" 111 113AKP" Bblpa6aTblB·alOTCFl OAHa aa APY

4 
.ro~ uenpe pueuo- /n03TOMY 111 ABlIImeHlIIej HenpepbIBHO/, npu U 1< U < U4 
3TlII KOMaHA~ IIIAYT APyr sa APyroM c IIIHTepBanaMIII, paSA~neHH~MIII 

KOMaHA0~ "CTOn"• Ecru- npO~SBOAHaFl AG>CTaT04HO ae ruuca , TO 3l:1II~ 

nayau COOTseT.CTBY!OT BpeMeHIII IIISMeHeHIIIFl perynlllpyeMO-rO naoaaeroa 
Ha Benlll4l11HY ~U. CneAOBaTenbHO, npu YMeHbWeH\:1111 npolllssoAHO~ 
naysu YBenIll4I11Ba!inCFl. B cnyuae U < U2 111 u> U 3 MaKC0ManbHOe apexa , 
B Te4eHlIIe KOTOporO MomeT nOAaBaTbCFl KOMaHAa ICTOn", COOTBeTCT7 
aye r rH3M. Aanee, nplll T> r' H 3 M nOAaeTCFl KOMaH,ç\a "OTKP" 1IIJ1111 
13AKP" AnFl' n9AcTpo~KIÍ1 K 06naCTIII' S'Ha4eHIII~ -U2< U < U 3 • 

Ha nrnrrens aoe BpeMFl KOMaHAa Ilcron l l yc r anaanaaaerca rcnstco-
B TOM cny-iae , KO'rA8 perynlllpyeMbl~ napa-rer p HaXOAIIITCFl B npeneriax 
MemAY U 2 111 U 3' a ero npOIllSBOAHaFl 6nlllSKa K Hyn!'J. 

nplll ~SMeH~HIIIIII HanpaBneHIIIFl ABlIImeHIIIFl HeKOTopwe II1S npIllMeHFleM~X~ 

~neKTponpIllBOAOB cpa6aT~Ba~T c ~anaSA~BaHlIIeM. BpeMFl, B Te4~HlIIe' 
xor opor-o Bb16111paeTCFl' noor , COCTaBnFleT oxorio 1 c. COOTBeT'CTBeHHo 
Ha 3TO BpeMFl AonmHO PblTb yéenlll4eHo BpeMFl B03Áe~cTBIIIFl Ha orrexr po
nplllBOA nplll nOAa4e nepBo~ KOMaHAbl, 1II3MeHFl0~éJl1 HanpaBneHlIIe ABIII
meHIIIR. 3TlII npOl..\eAYP~ o6eCne4l11BaeT 48CTb anroplllTMa /plllc.3/, 
6603Hél4eHHaFl' I..\III$po~ IV. Hanpuaep , e cru- KOMaHAa '.lOTKP'1 nonaer cn 
BTOPO~ pas nOAPFlA, N = 1. noc~e CpijBHeHIIIFl N c e~IIIHlIIl..\e~ Be-\ 
fllllYIIIHe npac aaaaaetca SHa4eHlIIe· r S03Á 1;· Ecnlll me KOMaH,g'aTS0 3 A 

',- 5 
'. J .. 
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·JOTKpll: cnenye r nocne AB\II>t<eHltlfl npnaona Ha aaxpsrr ae ; N..== O'.Tor
'\'	 'I'aõrmrta 

).. na nocne CpaBH~~\IIfl, N c eA~\IIH\IILte~ Bej,\II4\11He r B03A nplllt,Ba\llBaeTCfl l
 KOHCTaHTbI, .KOET"'YPOB pe r-vnapoaanaa
3Ha4eH\IIer B03A 2 . Anfl 3n~f<TpOnp\llBOAOB c 3ana3AblBaH'\IIeM' B 1 c ),	 " Aomt<Ho aunonuar b'Cfl ycnoaae r B03A 2 - r B03A' 1 = 1 c.	 ------------Hã;;e;õi~H'-P;;ynmpy;;;ró-n;ÍiMeT~----t:'

Kavec r so perynapoaauwa MO>t<eli 6blTb 3Hal.lV1TenbhlO yny-uueuo ,ecn\ll ;/ HaHMeHOBaRH8 õõ~;-;;;;-J{DJlRHê )1MJf~~nB---nmHr-

J
'in'pll1 u2 < U < .U3 YBeni14\11Tb 4YBcTB\IITenbHOCTb 'nó npO\ll3BOAHot1 KQHCTaRTH B ra3rOJlb- nocJre ~ TaHIt9 DJUtpro
 

\11 YMeHbWII1Tb BpeMeHa S03Ae~CTB\IIfl Ha 3ne1<TpOnp\llBOA. TorAa npll1 ~epe > KOMnpec- ZH~Koro renHR
 
----------------------- -2~ ~1~__~ - ~ .U < U 2 'IIÍ U > U3 CI<OpocTbpéryn\llpoBaH\IIfl OCTaHeTCfl 60nbWÓ~, T. K.
 

lotTa~YTCfl AonYCTII1M~M\II 60nbWlI1e np01lÍ3BoAH~e \11 yrn~ nOBopOTa np\ll 
 U1 6 ~ 20,6xr/cJ? r.o xr!c)i ~ 
BOAa npll1 OAHo~patHoM B03Ae~CTB\II\II, a B \IIHTepBane U2< U.< U	 ,) 

• nOACTpO~l<a '6YAe'T ocyue c r anar sca nnasuee • 4YBç:TB\IITenbHOCTb
3 

no 
~i U2 9 .. , 23,7 -". '1,6 " 4~ 

n~O\ll3BOAHO~ \113MeHfleTCfl BpeMeHeM \113MepeH\IIfl. 06~4HO np\llH\IIManOCb I~
 
.1'" U3 II ..J I , , "
 r 113M 1 '«'1' 113M 2' V13MeHeH\IIe BpéMeH \113MepeHII1~ \11 B03Ae~CTBIII~ ocy ',' 24,4 " 75 ~
 

llIeCTBnfleT 4aCTb anrOp\llTMa, 0603Ha4eHHafl Lt\ll~PO~ V. _
 
14 ..J 24,8 " 1,'75 .. roosOn\llCaHH~~ anrOp\llTM flBnfleTGfl YH\IIBepcanbH~M. KpOMe yn~aBneH\IIR LI" ,
 

,BeHJ\IIneM 3 /Pll1c. 1/ nqAnll1TI<~1 r aar-onsnepa , OH ycneun-o np\ll"1eHfleTCfl t1LI
 0,4 ..3 0,14 .. 0,03 " o,~ 
\11 Anfl APyr\llx I<OHTYPOB peryn\llpoBaH\IIfl: 11'\ r- AaBneHlI1fl C>t<aToro renll1fl /Be~T\IInb 2/; li	 Io c 16 c 8 é 1024 cif H3liI 

- AaBn~H\IIfl B TaHl<e >t<\IIAl<oro a30Ta /BeHT\IIflb 5/; " (["	 ... 
7 YPOBHfl >t<\IIAl<oro ren\llfl /3nel<TpOHarpeBaTenb 6/. ~l H311 2 2560 c 4096 c 2058 c 1024 c I 

CooTBeTcTBYlOllIlI1e I<OHCTaHTbl, \IIcnonb3yeMble B akcnnyar auaa , npu 1" 

0,5 c 0,5 c p,5 c
BéAeH~ B ~a6nIl1Lte. Anfl 1<0HTypa cTa6\11n\ll3aLt\ll\ll AáBneH\IIfl c>t<aToro	 'T B03,ll; I -
'raaa nocne «o-moeccoooe KOMaHAbl fIOTKP" \11 "3AKp l l B a~rOp\llTMe 

/	 1,5 c 1,5 c O, 5 .»i ([ 803)( 2Ip\llc.3/ M~HflCTCfl MeCTaM\II: B 3TOM cnY4a~ OiKP~T\II~ ynpaBn~n~eFo
 
I BeHTII1Jlfl npll1BoÀII1T I< 'yMeHbj.UeH\II!o·, a He I< ysen\ll4eH\IIIQ peryn\llpyeMoj;;, ~ rr 1,5 c 0,5 c 0,5 c
'. B03~ I 

Ben\ll4I11H~. B Cn~4qe cTa6\11n\ll3aLt\ll\ll ypOSHfl m\llAl<oro ren~fl 1<0MaHA~ ,'I' 
~ 'f	 (j '5 c .)"0TKP" 111 "3AKP" BbI3bIBa~')T \113MeHeH\IIe MOIllHOCT\II HarpeBaTenR Ha ee 	 2,,5 c . 1,5 c , ,B03,J.!; 2 

n\ll4l11HY AQ := -:!:.22 B1:. nplll 1<0MaHAe I'CTon l l MOIllHOCTb HarpeBaTenfl	 ;;i'
1, x) -;-:---,.------:--,-----:----------.-----~---:-------:----.

nOAA~p~\IIBaeTCfl nOCTOflHHO~. ~ ,. nCnOJlb30BaH arre x rponpmson ue HMelOrn.HH rnoqrra rtpn rtepeneue
!i " ~ HanpaBJleHHR p,BH~eHHH.
1~' 
}>nEPEXOAHNE npO~ECC~ 

t	 
J' JO ' 

B OTAEnbHhtX KOHTYPAX PErYnV1POBAH~1R .,
I
I, ~,S	 r p, ..r/c,.,' 

25 
Ha p\llc.4 nOl<a3~~~ 3aBlI1C\IIMOCTlI1 AaBneH\IIfl Ha BXOAe B YCT8HOBI<Y .i·', 

20 

\11 b6beMa ra3~ B ra3ronbAepe, nonyye~H~e B np04ecce 3anY~l<a OA	 l' I(,..s.20 
°f6Hora \113 1<0MnpeccopOB. 06beM 6nOl<OB MaCn004\11CTI<\II \11 oçYWI<\II, pac

nonosteuuux Ha BblXOAe 1113 1<0MnpeCcopOB, COCTaBnfleT - 2 M3. rTp\ll .!..	 ts!,.. 12Inp0Íl13aOA~:.renbHOCTII1 1<0MnpeCcopa 20 H,M S/MII1H rpeõye r cn AO 2 M\IIH, 
~,'·4T06~ nOB~CII1Tb AaBneH\IIe B 3T\IIX 6noKax AO pa604ero. Bce 3TO	 to 1<1'PHc.4. rrepexoP,H~e'npOnecc@ ,8

BpeMfl BeHTlI1nb 2 /pll1c.l/ 3al<a41<1I1 B peC\IIBep QCTáéTCfl'3al<p~T~M~ l( B KOHTypax petYJlHpOBaHHR p,aBJle
ra3 nna. aanorn-euaa 6nOl<OB MaCn004\11CTI<\II \11 pcy,w I< \11' aaõuoaerca \113 oi"

L	 
4HHH nocne KOMnpeccoppB H oõ~e 5 

" 1 r-aaronanepe , n03TOMY B Ha4anbHbl~ 'MOM~HT 06beM r aaa B r aaronj,- IJ 
~ ) Mq ra3tOJlbp,epa npH 3anYCKe	 &eMQ,HLJ1'I 

Aepe~Ha4~HaeT pe31<O YMeHbwaTbCfl. B OTBeT ~a 3TO' YMeHbweH\IIe f, 

KOMnpeccopa.	 o 2 fO 12 f~

B~HTlI1nb 3 nOAnlll.~I<\II r~3rbnbAepa o r xpuaaer ca \11 nOAAep>t<\IIBaeT, 06,béM
 
r aaa B HeM B 3aAaHHOM \IIHTepBane 3Ha4eH\II~ /9.:;.11 M31. llocne AO:

í"
 
;.( ..

CT\II>t<eH\IIfl He06xo~\IIMOfo AaBniH\IIfl OTKp~BaetcR \11 ~eMTlI1nb i.oH B~BO-.	 'i"
. 2' 2 - 1(\, Hi.1H<Hee npeneru.uo AonYCTC1Moe 3Ha4eH\IIe u 1 = 20,6 I<r ICM ~ /Ta6,

AWf AasneH\IIe á Ii1HTepsan Me>t<AY u 2 = 2.3,7Í<r/CM \11, Us = 2.4,4 I<r/cM' • 
I ru-ua/ -onpenenner c a He06xOA\IIMOCTbiO rapaHT\IIpOBaHHo~ nOAa4\11 cxa

6 
OI 

·I!	 7 

't " 



2.00r P.1íF/CM2. 

1.75 

1,50 

1.25 

1.00 

q75 

oso 

0.25 
8peMI1. ""UH 

2S 30 J5 40 4S 

•	 'I PI1C.5. Ilepexonnsrã rrpou;ecc npn 
perynI1pOBaHI1I1 ,IJ;aBneHI1H B TaHKe 
)l(M,l];KQro a30Ta. 

26 

2& 

J2 

14 

• .16r l/p06~1:n::,~'o 

:J 
I 

8pel'fJ/, "'UJ.I20L 
fO 2~ lo 4~ do ~ 

PI1c.6. ITepeXO,IJ;HWM npou;ecc
 
B KOHType perynI1pOBaHI1H ypOBHH
 
:IKH,IJ;Ko.ro r-e.nast , Q -- MO~HOC Th,
 
BbI,l];enHeMaH anex'rpotrar-pen a'r-ertejs ,
 

Toro ren~H Hà nOAw~nH~K~ Typ6oAeTaHAepOB. AanbHe~wee nOH~me~~e 

AaBneH~H HeAonYCT~MO, T.K. OHO MomeT np~BeCT~ K nonaAaH~8 Mac
na B r aaoaue nonocru Typ·6oMaw~H. Bepxaee npenensaoe A~BneH~e~ 
U 4 = 24, 8 Kr/cM 2 orpaH~4eHO neperpY30M Ha KOMnpeccopax, KorAa 
np~ AanbHe~weM nOB~weH~~ AaBneH~H Ha OTAenbH~X .cTynêHHx cmaT~H 

npo~CXOA~T cpa6aT~BaH~e npeAoxpaH~TenbH~X KnanaHOB. 
AnH\ npMBOAa BeHTMDe~ Mcnonb30BaH cTaHAapTHbl~ ~nekTponpMBoA 

T~na ~ c ASYXCTopOHHev. MY$TO~ orpaH~4eH~H KPYTH~ero MOMeHTa.~ 

S· HeM np~MeHHeTC~ 3neKTpOAB~raTenb AB-042-4M MO~HOCTb~ 25 BT. 
CKOPOCTb Bpa~eH~H np~BOAHoro Bana 9,5 06/MMH; ~peAen~1 peryn~

pOBaH~H KPYTH~ero MOMeHTa 1,072,5 Kr.M. . 
S Ka4eCTBe AaT4~KOB AaBReHM~ ~cnonb30aaH~ nOKa3~Ba~~M~ Ma

HOMeTp~ T~na Mn4-VI c nponOP4~OHanbH~M TOKOB~M a~XOAH~M c~rHa
nOM a npeAenax 075 MÀ. Ha conpOT~aneHM~ 2 KOM 3TOT TOK AaeT 
HanpHmeH~e a npeAenax 0710 S, KOTopoe 4epe3 MynbTMnneKcop 
nOAKnD4aeTcH K Aun M~Kponpo4eccopHo~ CMCTeM~. 

8 Ka4eCTae AaT4~Koa ypoaHH m~AKocTe~ ~ o6beMa ra3a a ra3
porn.nepe Mcnonb30aaHbl À~$MaHoMeTpbl T~ná AM3. :}T~ np~6opbl r aiose 
~Me~t nponoP4~oHanbH~~ TOKoa~~ a~xoAHo~ c~rHan 075 .MA. H3Mepe
HMe ypoaHe~ m~AKOCT~ nocpeACTaOM A~$MaHoM~TpO~ npo~3aoA~TcH 

06bl4HblM c.noco6oM - M3MepReTCH I?blcoTa rMAPOCTaTM4eCKoro, c ronõa , 
np~ ~3MepeH~M o6beMa ra3a a ra3ro~bAepe OAMH ~3 wTY4epoB 3a
Kp'enneHHoro HenoAB~~Horq AãT4~Ka coeAMHeH c aTMOc$epO~, BTO
po~ - c rM6KO~ Tpy6KO~, 3'aKaH4MBalollle~cH Ha Macm'lHOM 6a4Ke, KO
TOp~~ AB~meTCH COBMeCTHO c ra3ronbA~poM. nepenaA ,QaBneHM~ Ha 
AaT4~K~ ~3MeHHeTcH.n~M 3TOM np~noP4~oHanbHo B~COTe nOAbeMa 
ra3ronbAepa. 

.~ ,," ,~." .. '<. 

~	 •
"
 

I
 \."t 
j ,

I,.	 \:" ~ 

, . 
, .' net>expAHbll';1 ripoúec'c perynMRoBaHltlfl' AaBneHItIH 'a TaHKe }/(MAKÓrO 

I	 . aao r a nOKa3aH Ha pMC. 5. S' Ha'4anbHblJI.I MOMeHT BpeMeHM AaBneHMe 
... 's TaHKe paBHO Hymo. Ilocne OTKPpll\M~ BeHT1I1nH nOAà4M I mMAKorõ a-so-'" 

Ta 'a, McnapMTenb AaBÍleHMe pacre r . i:lp~ Ao.CTMm.eHVlM paõouer-o AaB,
~"', 'ileH~H BeHTMnb n,PMKpbIBaeTGH ~ YCTaHaBnMBaeT TaKYIO nOAa4Y B MC

~ 'haPMTenb, 4T06bl B r auke , «orna M3 HerO pacxonye r ca m~AKOCTb,. 
1~ 

.~ AaBneHMe 9~TaBanoc~ nOCTOHHH~M.
 ,
.
..
!.
~ 

Ha pMC. 6 nOKa3aH nepexonüua npouecc perynMPoBaHMH 'YPOBHH

I' .11, mMAKoro ren~H .
 

~r 
AnrOPHTMbl YnpASnEH~I71 KnAnAHAM~ 

~pOMe BeHTMne~ B Ka4eCTBe McnonHMTenbH~X opraHOB Ha ytTaHOB
•	 ~e npMMeHH~TCH M KnanaH~. ~x antopMTM~ yn~aBneHMH, eçTeCTBeHHO, 

'MMeDT ~BO~ oco6eHHOCTM, ~.K. KnanaH B OTnM4Me OT BeHTMnH MomeT 
N	 8~XÓgMTbCH TonbKO B FBYX nonome~MHX - OTKP~TO MnM 3aKp~TO, 

a npOMemYT04Horo nono~eHMH He Cy~eCTBY~T. PaCCMOTpMM ~Ba npM
Mepa ynpaaneuua KnanaHa~M., 

r-; 

/J 

,\ 

t ... 

H~ 

I'
1'\ 

!J' 
;J; 

, ;~ o'. 

~ 
1 
," 

:.\~ ,. 
• 1 ~l 

J 

"~t "~~~:,{ 
1'1# l[~ 

Ha pMc.7 nOKa3aH anropMTM yn
paBneHMH KnanaHOM BaHH~~anMBK~ 

mMAKoro aSOTa. Ha nepB~~ B3rnHA 
3aga4a cTa6MnM3a4MM YPOBHH mMgKo
~o a30Ta KameTCH ~pe3B~4a~Ho
npocTP0. Ae~cTBMTenbHo, ecn~ ypo
BeHb MeHbwe Tpe6yeMqro, I\nanaH 
HagQ OTKp~Tb, 60nbwe - aaKp~Tb. 

OgHaKo ecr s npM4l'1H,bl, xo ropue YC-' 
nomHHmT aaAa4Y. Bo~nepB~x, An~~a 

Tpy6onpqaoAa mMgKoro a30Ta ,cocTàB
nae r ~ 50 M. Korna xnanai« aaxpur , I 

Tpy6onpoBoA o~orpeBaeTcH, n03TOMY 
nocné OTKpbll'MH knanaua HeKoíopbl~ 

npOMemYTOK BpeMeH~'saTpa4~BaeTcH 

Ha oxnamgeH~e T~y,6on~oaoAa. S Te
4eH~e'3Toro BpeMeH~ ~3 ~py6onpoBó

Aa nocTynae~ He m~gKM~,'a ra30- . 
o6pa3Hbl~ .a30T. BTopa51 TPYAHOCTb 

" 
~I1c.7.. ArrrdpI1~M ynpaBneHI1H Knana
HOM nop;atII1 )l(M,IJ;KOrO' aso r a B BaHHY 
KrY-1600/4,5. H -'YPoBeHh ~I1,IJ;KOro 

a~oTa. 3HatIeHI1H KOHCTaHT, npI1HH
TbIe B 3Kcn'nyaTaI~I1I1: l' o ::::', 130 c; 
H = 60%. 
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1- i- '?' l'Ii ~1i '"'} 
I " 0,	 '" 

B TOM, 4TO YPOBHeMep m~AKOrO a30Ta /A~$MâHOMeTp ÀM3/ He AaeT 
....npaB'I1IlbHblX nOKa3aFl~I1, KOrAa ~AeT np'Ô'4~CC nOAIl~BKW* - npufiop	 

- 'r
I- ,C~. I ~_. .. o 

113aLUKaIl~BaeTII. YpOBeHb )f(l,tAKOrO a30T'a nonnaer ca \lt3MepeH~1O TOJ1b

K9	 npn 3aKpbITOM. «nanaue 4 /p~c. 1/. 
100
 

I1porpa~Ma nocrpoeua TaK, 4TO F<J1anaH OT"KpbIBaeTCfl ua 3aAaHHoe
 

BpeMR TO' a 3aTeM 3aKp~BaeTCfl. np~ 3aKp~TOM KJ1anaHe ~3MepfleT~fl
 
~ 80
yposeHb m~AKoro a30Ta ~, eCJ1~ OH MeHb~e 3aAaHHoro, KJ1anaH BHOBb 
~.OTKpbIBaeTCfl. B Ha4aJ1e nporpaMMbl ~AeT C4eT BpeMeHII1. 3aTeM cpaa

H~Ba!cTCfl 'BeJ1~4~Hbl T ~ TO. ECJ1111 T <'T o' KJ1anaH o rxpuaae r c a ~ OC- -, ~
 
~:, ~ ~TaeTCfl OTKp~T~M AO Tex nop, nOKa C4eT BpeMeH~ /T.e. np~6aBJ1e 1	 - 1 

I	 
."

H~e K T' BeJ11114~Hbl /!i. T == 0,5 c npll1 Ka)f{AOM cJ1eAYJlJuteM BblnOJ1HeH~~ 6°1
 
nporpaMMbl/ He npuaerie r K paBeHcTBY T = TO· np~ T ~ r-o CJ1eAyeT
 

'BpeMfl. ,.,UH 

I,
~~	 

I 
'KOMaHAa Ha aakpurue , ~ ~3MepeHHbli:1 YPOBeHb H )f{~AKOrO a30Ta 

I I I 
I I I I ~~,40 1 cpaaaaaae r c a c Hmax • ECJ1~ H < Hmax ' C4eT4~K BpeMeH~ T 06HY- '. 

·2 4 6 8 10 1~ 14 16 ~8 20
 
J1fleTCfl, 4TO np~,crleAY~uteM 4epe3 ~T == 0,5 c B~nOijHeH~~ nporpaM~
 
Mbl npaaener K OTKpblTII110 «nanaua. ECJ1~ H ~ H • C,4eT4~K BpeMeH~ .. .PHC. 8. Ilnxrto r-p ar-n-ta 3qnHBKH BaHHhI
 max
 
He 06HYJ1fleTCfl, ~ KrianaH OCTaeTCfl 3aKp~T~M. ~AKoro a30Ta. TO - yqaCTKH, Ha
 

U~KJ10rpaMMa paõor a «nanaue nOAIl~BKII1 ,)f{II1AKOrO a30Ta npuaeneua 'KOTOPhIX rcrrarran 3anHBKH OTKphITI' - ,
Ha puc • 8. Ha oTP~3Kax TO KJ1anaH OTKpbIT, ~ noxaaanna ypoanewepa H rrOKa3aHHH YPOBHeMepa nenepnu.
 

HeBepHbl. nOCJ1e 3aKpb'-T~fl «nanaua ypoaeus Ha4~HaeT 1I13MepflTsca ,
 \\:1 
B Te4eHllte HecKoiJbK~x M~HYT OH CHlI1maeTCfl AO BeJ1~4~.Hbl O,KO.[lO 60%, ,. 
3aTeM KJ1anaH BHOBb OTKp~BaeTCfl. '\
 

-Ha p~C':9 nOKa3aH aJ1rOp~TM' ynpaaneuua 6ai:1nac~PY\(lIl\~M KJ1anaHOM
 
/pll1c.l/, npeAHa3Ha4eHH~M AJ1fl CJ1Y4aeB, KorAa B03MyutaJlJutee B03

Aei:1cTB~e HaCTOJ1bKO BeJ1~KO, 4TO perYJ1~py~utll1e BeHT~J1~ 2 ~ 3 He .1Ij
 

ycne aaor cnpaenar eca co CBOIl1MII1 3aAa4aMII1. TaK MO)f{eT 6blTb, Harlpll1- '.'
 
Mep, eCJ1~ ~PO~C~OAII1T 6~cTpafl OCTaHOBKa Typ60AeTaHAepoB rip~ H~3


KOM ~aBJ1eHII1I11 B pee~Bepax, v.qrAa reJ1l11i:1 HaXOAII1TCfl npe~M~eCTBeH
H9 B )f{~AKOM/COCTOflHII1~. B 3T0i:1 clI1TyaUll1111 BeHTII1J1b 2 cTa6~J1bHO nOA

Aepm~BaeT AaBIleHlI1e nOCJ1e KOMnpeccopOB, OAHaKO 06beM ra3a B raa ~'fHC.~. ArrropHTM ynpaBneHHH 6a~


rOJ1bAepe npll1 3TOM Ha4111HaeT YMeHbwaTbCfl: HeAOCTaT04Hoe AaBJ1eH~e J nacHpYIO~M K'narraHoM.p - ;o;aB


nepeA BeHTII1J1eM 3 He n03B0J1fleT nonOIlHflTb ra3r0J1bAep c HY)f{HOi:1 ,1fleHHe qocne KOMrrpeccopoB, V
 
CKopOCTbn. o6beM ra3a B ra3ronbAepe. 3Ha

KaK K APyrll1e nporpaMM~ ynpaBJ1eHlI1fl, nporpaMM~.AJ1fl ~ai:1nac~pylO- ~eHHH ~oHcTaHT, npHHHTwe B 3KC~ " 
urero xnanaua asmoru-aerc a OA~H paa sa Â T := 0,5 c, T. e. 4epe3, rtrrya TaIJ;HH: p 1 = 2O, 6 Kr / CM

2
; 

3
KamAble 0,5 c MO)f{eT 6blTb ~3MeHeHO COCTOflHlI1e ...;' "OTKP" 1I1J1~ "3AKP". R4 := 25,4 Kr/cM2 ; Vi == .5,6 M ; 

. 3 
no xOAY ..BblnOJ1HeH~F1 nporpaMMbl auanaaupynrc a ABa naoaae rpe e- CHa-)' "Y4 == 5, 8 M
 

4aJ1a AaBJ1eH~e p nOCJ1e KOMnpeccopOB, 3aTeM 06beM V r aaa B r as

ronsnepe . ECJ1~ P < Pi' r o He3aB~CII1MO OT nO,J10)f{eHlI1fl r aar-oru.nepe c a B AonycT~MblX npenenax (p 1< P < P~ , nporparatca aaanaaupye r
 

CJ1e'AyeT KOMaHAa "3AKp l 
; AaJ1bHei:1wee nOHVl)f{eH~e AaBJ1eHt:'1fl HeAony- n0J10)f{eH~e r aar-oriunepa : npa V < V mín KJ1anai; OTKpbIBaeTCfl, npu
 

( CT~MO 1i13-3a He06xOA~MOCT~ nOAa4111 G)f{aTorÇ> ra3a Hà nOAWlI1nHII1KII1	 V> Vmin - aakpuaaer ca . OAHOBpeMeHHO c KOMaHAaM~ "0,T~pll ~ .1I3AKR
11 

·1 sa!yp60AeTaHAepdB. ECJ1~ P > P4' CJ1eAyeT KOMaHAÇl "0TKP'II, 4TO n03BO-, BeJ1~4~He Vmin np~CBa~BaIOTCfl 3Ha4ef:1~'fl V4 ~ V1 " 3TO nOSBOJ1fleT
" 

•	 J1fleT ~16emaT~ neperp~3a Ha F<OMnpeccopax. Korga AaBJ1eH~e ~axOA~T-' ':i ,PAHO cpa6aT~BaH~e Knana~a npOM3BOA~Tb nOnOJ1HeHlI1e ra3rbJ1bAep~ 

Ha 3aAaHHyn BeJ1~4~HY ~ V = V4 - Vi • 
l, 

'~nO-BHAHMOMY, 3TO 06b~CHHeTCH TeM, qTO Tpy6a 3anHBKH npo
t: ~'"3AKnn4EHJt1E

Be;IJ.eHa AO AHa' BaHHhI )KHAKOrO aso r a H npOHCXOAHTo6pa,30BaHHe 
'I ..-,'.,

BcneHeHHOH )KHAKOCTH. ri TaK~M 06pa30M. IiOKa'3Ç)HO, 4TO aaTOMaT~4eCKafl CTél6~J1~3al\~fl paa> 

J1~4HbIX napaner poa Kp~àreHHoi:1 reJ1l11eBoi:1 YCTaHO~Kld ~o»<eT ocyurec.r-: 
I '10 

11 

..~,\ 



/ 

B/UHbCFI c nJ;lIllMeHeHllleM perynlllpYIO~IIIX BeHTlllnei1, IIIMel0Il.\,IIIX ynpaanne
Mble 01: 3BM c r annapraue 3neKTponpIIIBOAbl e nOCToFlHHoi1 CKOPOCTb!D 
ABIII~eHIIIR. B CTaTbe C$OpMynIllPQBaH 06~1IIi1 nplllH4111n ynpaBneHIIIFI péry
nlllpYIOll.\IIIM BeHTlllneM,' KO,TOPbli1 n03BOnl-1n C03AaTb YHIIIBepCanbHbl~' anro
plllTM CTa~lIIh~3a4l-1111 pa~nl-14H~X napaMeTpOB: YPOBHei1 ~lIIgKIIIX Kpl-10~ 
ar-euroa , AaBneljl-1i1, 06beMa raae B r aaronsnepe , t:1'ccneAosaHllle nepc
XOAHblX np04eCCOB noxaaano , 4TO nporpaMMbl ynpaBneHIIIFI, peanaayio
111l-1e 3TOT a..nrOpl-1TM, OÕeCne4l-1Ba~JT aucokoe ~a4eCTBO perynlllpoBaHIIIFI 
l-1 YCToi14Hsyn pa60TY nocne BHeceHIIIFI 60nbWHX B03My~alo~l-1x B03Aei1cT
Bl-1i1. 

npl-1MeHeHllle 3neKTpoynpaBnFleM~X KnanaHOB 4eneco06pa3HO TonbKO 
B Tex cnY4aFlX r KorAa Tpe6yeTcA 60nbllioe 6~cTpoAei1cTBHe IIInH He 
npeAbFlBnFleTCFI B~CÓKl-1X Tp~60BaHl-1i1 K Ka4écTBY perynl-1pOBaHIIIFI. Pac
CMOTpeH~ npl-1Mep~ anroplIITMOB ynpaBneHl-1F1 KnanaHaMIII. 

ABTOpbl aupaxaor 6narOAapHOCTb' !'J.K.nl-1nl-1neHKO 11I B.• 5.'lUYTOBY 
3a nnOA01BopH~e Al-1CKYCCl-1111 H nOMO~b, a TaK~e A.r.3enbAOBIII4Y, 
np04l-1TaBweMY pa60TY B pYKOnl-1Cl-1 l-1 CAen?BWeMY PFlA Ba~HbIX 3aMe
4aHl-1i1. 
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"r Ar anon H. H. H rtp ~ 8-85-111 
AJIropHTMhI aBTOMaTHtleCKOro vrrpannenaa. KpHoreHHOH r-ermesoü 

, YCTaHOBKOH KfY-1600/4,5 

PaCCMOTpeHbI aana-m ynp aaneaaa , HaH60JIee xac TO BCTpel.J:aIO~e 

CR npn 3KCIlJIyaTaUHH r-enaensrx pe<ppmKepaTopOB: perYJIHpOBaHHe 
gaBJIeHHH, 06~eMa ra3a B ra3rOJIbgepe, YPOBHeH ~gKoro a30Ta 
H reJIHR. npegJIO~eH 06~HH rrpHHUHrr cTa6HhH3aUHH rrapaMeTpOB KpHO 
reHHOH YCTaHOBKH, HMeW~eH ACY Ha OCHOBe MHKpOrrpOueCCOpOB. ITPH
MeHeHHe 3TOrO npaanana rr03BOJIHJIO· coana-rs YHHBepcàJIbHhlH aJIrO
pHTM cTa6HJlH3aUHH KpHOreHHbIX rrap axe-rpon , 06eCrrel.J:HBaIO~H BhICO
KOe Kal.J:eCTBO perYJIHpOBaHHH H YCTOHl.J:HBYIO pa60TY rrOCJIe BHeCeHHH 
60JIbillHX B03My~aro~Hx B03geHcTBHH. ITPHBOgHTCH anrOpHTMbI yrrpaB
JIeHHH BeHTHJIHMH, 3JIeKTpOHarpeBaTeJIHMH, KJIarraHaMH. OrrHCaHhI rre
pexorraste npoueccu B o-rnerrsnsrx xoa-rypax perYJIHpOBaHHH. 

Pa60Ta Bb!I10JIHeHa B TIa60paTopHH BhICOKHX 3HeprHH OH5IH. 

Coo6~eHHe 06~eAHHeHHOro HHcTHTyTa RAep~IX HCCneAOBa~A. ~y6Ha 1985
• 

Ilepeaon O. ,C. BHHorpa;O;OBOH 

Agapov N.N. et aI.	 8-85-111 
AIgorithms of Automatic Controlo of the KGU-]600/4,5 
Cryogenic Helium Refrigerator 

The problems of control most widely met in the operation 
of r ef r i.ge r ators, namely the regulation of pressures, gas vo
lume in a gas holder, Jevels of liquid 'nitrogen and helium, 
are considered. The general principIe of stabilization of pa A 

rameters of a cryogenic refrigerator having control system 
based on microprocessor is proposed. The use of this principIe 
has allowed one to construct a universal algorithm of stabili 
zation of cryogenic parameters which'pr0vides a high quality 
of regulation and stable operation after large disturbing ac
tions. Algorithms of controlling by means of valves a~d 

electro~eater8 are presented. Transition processes in indivi
dual control loops are described. 

The inve9tigatio~ has been performed at the Laboratory 
of High Energies, JINR. 

.• Communication of the Joint Institute for Nuclear Research. Dubna 1985 


