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C~CTeMa aBTOMaT~4eCKOrO peryn~pOBaH~H pa604~X 

napaMeTpOB ny3biPbKOBO~ BOAOPOAHO~ KaMepbl "Jl~AM~na" 

npoBeAeHO ~CcneAOBaH~e ny3~pbKOBO~ KaMep~ KaK 06beKTa 
peryn~poaaH~H no TeMnepaType ~ AaaneH~~ pa6o4e~ m~AKOCT~. 

3Kcnep~MeHTanbHO nony4eH~ A~HaM~4eCK~e xapaKTep~cT~K~ Ka
Mepbl no pa3n~4HbiM KaHanaM peryn~PY~lllero B03Ae~cTB~H. 06oc
HOBaH Bbi60p ~Hc)>OpMa~~OHHO~ CXeMbl KaK OCHOBbl AnH nOCTpOeH~H 
C~CTeM~ peryn~pOBaH~H. noA06paH~ perynHTOp~ ~ CXeM~ ~X 

BKn~4eH~H AnH pa3n~4HbiX peryn~PY~lli~X KaHanoB C y4eTOM He-
06XOA~MO~ T04HOCT~ peryn~pOBaH~H. Ha OCHOBe HaKonneHHOrO 
np~ C03AaH~~ c~cTeM~ peryn~poaaH~H on~Ta AaH~ npaKT~4eCK~e 

peKOMeHAa~~~ no HaCTPO~Ke ~ peryn~pOBKe KaK OTAenbH~X np~-
6opoa, TaK ~ c~cTeM~ a ~enoM. 

Pa6oTa a~nonHeHa a Jla6opaTop~~ a~coK~x 3Hepr~~ OH~~. 

Coo6WeHHe 06bellHHeHHOrO HHCTHTYTS S!D.epHbiX HCCnellOBSHHJ!, lly6Ha 1979 

Kireev V.I., Tolmachev V. T., Khrenov Yu.V . 13 - 12421 
Automatic Control System for Operating 
Parameters of "Lyudmila" Hydrogen Bubble Chamber 

A bubble chamber was investigated as an object of 
control over temperature and pressure of a working 
1 iquid. Its dynamical characteristics are obtained for 
different channels of control. Controllers and their 
wiring diagrams for different control channels taking 
into account necessary control precision have been se
lected. Practical recommendations on adjustment and cont
rol for both separate units and the system as a whole 
are given . 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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nocne npoBeAeH~H ~ccneAOBaH~~ pa3n~4H~x T~noa nHeaMaT~-
4eCKMX perynHTOPOB ~ B~HCHeH~H MX np~MeH~MOCT~ Ha TaK~X 
o6beKTax, KaK ny3~pbKOB~e KaMep~ n l , 6~n~ npoBeAeH~ pa6oT~ 
no C03AaH~~ aBTOMaT~4eCKO~ C~CTeM~ peryn~pOBaHMH TeMnepa
TYP~ M AaBneH~H pa6o4e~ *~AKOCT~ ny3~pbKOBO~ KaMep~, a TaKme 
HeKoTop~x napaMeTpoa om~m~Tene~ B0-2M. 

B npeAnaraeMo~ pa6oTe AaeTcH on~caH~e C03AaHHO~ c~cTeM~, 
np~BOAHTCH ee xapaKTep~CT~K~, on~T 3KcnnyaTa~~~ ~ MeTOA~Ka 

HaCTpO~K~. 

1. 06beKT peryn~poaaH~H 

ny3~pbKOBaH KaMepa KaK 06beKT peryn~poBaH~H B AaHHO~ 
pa6oTe paccMaTp~aaeTcH c T04K~ 3peH~H nOAAepmaH~H onT~Manb
HO~ TeMnepaTypbl pa6o4e~ *~AKOCT~ T ~ ee AaBneHMH P . 

06beKT peryn~poaaH~H npeACTaanHeT co6o~ Tenno~3on~.poaaH
H~~ COCYA, CHa6meHH~~ Tennoo6MeHH~KaM~, B KOTOpOM HaXOA~TCH 
pa6o4ee Teno - *~AK~~ BOAOPOA. B npo~ecce pa6oT~ Ha Hero 
oKa3~Ba~TcH pa3n~4Horo POAa B03Ae~cTB~H KaK co• cTopoH~ APY
r~x C~CTeM KOMnneKca, TaK ~ CO CTOpOH~ OKpyma~llle~ cpeA~· 
DAH~ ~3 TaK~x B03Ae~cTB~~ Heo6xoA~M~ AnH ocylJ.IeCTBneH~H 
pa6o4ero ~~Kna. K H~M OTHOCHTCH: pacw~peH~e-cmaT~e pa6o4ero 
Tena; B03Ae~cTa~e xnaAareHTa, npoTeKa~lJ.Iero no Tennoo6MeHH~
KaM, ~ HeKoTop~e APYr~e, MeHee 3Ha4~TenbH~e. ~H~e He 
HBnH~TCH 06H3aTenbH~M~ AnH OCylJ.IeCTBneH~H pa604ero ~~Kna, 
M MoryT 6~Tb OTHeceH~ K noMexaM. Ha~6onee 3Ha4~TenbH~e ~3 

H~x - Kone6aH~H TeMnepaTypbl ~ anamHOCT~ oKpyma~lJ.Ie~ cpeA~, 

COCTOHH~e Tenno~30nH~~~. K nOMeXaM OTHOCHTCH TaKme B03Ae~

CTB~H, nOCTyna~~e no KaHanaM He06XOA~MbiX B03Ae~CTB~~, HO 
HBnH~lll~eCH pe3ynbTaTOM HeCTa6~nbHOCT~ nocneAH~X, a ~MeHHO: 
HecTa6~nbHOCTb cTeneH~ pacw~peH~H pa6o4ero Tena, HecTa6Mnb
HOCTb paCXOAa ~ TeMnepaTyp~ xnaAareHTa, HBnH~lJ.I~eCH, B CBO~ 
04epeAb, cneACTB~eM HecTa6~nbHOCT~ APYr~x napaMeTpoa, M T.A. 
np~ BCeM MHOroo6pa3~~ B03Ae~CTB~~ ~ ~X 3HepreT~4eCKO~ np~
POA~ Ha pa6o4ee Teno a KOHe4HOM ~Tore oKa3~aaeTcH Tennoaoe 
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B03Ae~CTBHe. 3TO 06CTORTenbCTBO n03BOnReT ocy~eCTBnRTb pe
rynHpOBaHHe napaMeTpoe pa6o4e r o Tena /P H T I c noMO~biO 
TennoofiMeHHHKOB, 4TO cy~eCTBeHH~M 06pa30M ynpo~aeT pafiOTY 
onepaTopa npH PY4HOM perynHpoeaHHH, a TaK~e no3eonReT yn
pocTHTb HH$OpMa~HOHHYIO CXeMy npH aBTOMaTH4eCKOM perynHpo
BaHHH. 

XapaKTepH3YR o6oeKT, cneAyeT OTMeTHTb era HeCHMMeTpH4-
HOCTb OTHOCHTenbHO B03Ae~CTBH~ no KaHany perynHpOBaHHR, 
T.e. TO, 4TO epeMR nepeXOAHoro npo~ecca npH yeenH4eHHH TeM
nepaTyp~ Cy~eCTBeHHO MeHbWe, 4eM npH ee nOHH~eHHH. 3TO CBR-
3aHO C paCXOAOM 3HeprHH xnaAareHTa Ha KOMneHCa~HIO TennonpH
TOKa K pa604e~ ~HAKOCTH H nOHH~eHHeM ee 3HTanbnHH. npH no
B~WeHHH TeMnepaTyp~ y4aCTHe TennoOfiMeHHHKa B npHH~Hne BO
ofi~e He o6R3aTenbHO. 

Aanee npHXOAHTCR Y4HT~BaTb TO, 4TO AHHaMH4eCKH~ Tenno
npHTOK, ofiycnoeneHH~~ pa604HM ~HKnOM, HMeeT AHCKpeTH~~ xa 
paKTep, B OTnH4He OT CTaTH4eCKOrO TennonpHTOKa. PeanbHO 
TennoOfiMeHHHKH, CHHMaiO~He AHHaMH4eCKH~ TennonpHTOK, B Ta
KOM pe~HMe pafiOTaTb He MOryT. 0AHaKO finarOAapR 3Ha4HTenbHO~ 
HHep~HOHHOCTH pa6o4e~ ~HAKOCTH no TeMnepaType OKa3~BaeTCR 
B03MO~HbiM perynHpOBaHHe no cpeAHeMy 3Ha4eHHIO TennonpHTOKa 
c AOCTaT04HO~ AnR npaKTH4eCKHX ~ene~ T04HOCTbiO. 

AnR Bbl6opa THna perynRTOpoe, cxeMbl perynHpoeaHHR, a TaK~e 
AnR pac4eTa onTHManbH~x napaMeTpoe HacTpo~KH perynRTopoe 
HeOfiXOAHM~ AHHaMH4eCKHe xapaKTepHCTHKH OfibeKTa. nyTH nony-
4eHHR TaKHX xapaKTepHCTHK MoryT 6~Tb pa3nH4H~MH. HaMH e~-

6paH 3KcnepHMeHTanbH~~ KaK HaH6onee T04H~~- B 3aBH CHMOCT H 
OT YAOfiCTBa nony4eHHR OHH CHHManHCb B ABYX BHAaX : nepeXOA
H~X H 4aCTOTH~X. 3TH xapaKT~pHCTHKH npHBeAeH~ Ha pHC. 1-4. 

2. B~6op perynRTopoe H cxeM perynHpoeaHHR 

0CHOB~BaRCb Ha aHanH3e nony4eHH~X AHHaMH4eCKHX xapaKTe
pHCTHK, a TaK~e Ha pe3ynbTaTaX pa60T~ n/ AnR BCeX KOHTYPOB 
perynHpOBaHHR, KpOMe KOHTypa pe r ynHpOBaHHR AaBneHHR,M~ B~6pa
nH nH-perynRTOp~ TH~OB nP3.31 H nP3.32, AnR KOHTypa Aaene
HHR - nHA-perynRTOP THna nP3.35. 

Haw on~T, a TaK~e on~T, HaKonneHH~~ e npoM~wneHHOCTH ~~ 
nOKa3~BaeT, 4TO AnR AOCTH~eHHR BbiCOKoro Ka4eCTBa npo~ecca 
perynHpoeaHHR He MeHbwee 3Ha4eHHe, 4eM e~6op 3aKoHa pery
nHpoeaHHR, HMeeT B~6op HH$OpMa~HOHHO~ CXeM~. nony4eHHe HH
$OpMa~HH 0 AaBneHHH pa604ero Tena He B~3~BaeT TPYAHOCTe~, 
nocKonbKY 3TOT napaMeTp OAH03Ha4eH. HHoe Aeno c TeMnepaTy
po~. 3TOT napaMeTp RBnReTCR pacnpeAeneHH~M H TYT MO~HO ro-
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PHc. 1. nepeXOAH~~ 

npo~ecc TeMnepaTyp~ 

cTeKna npH cTyneH4a
TOM B03Ae~CTBHH: p BX-. 
BXOAHO~ CHrHan /AaB
neHHe B HcnonHHTenb
HOM MexaHH3Me VII 
Tennoo6MeHHHKa HaA 
CTeKnOM /CM.pHC. 6/; 
TcT. - TeMnepaTypa 
CTeKna /KOHTpOnHpy- • 
eTCR KOHAeHCa~HOHH~M 

TepMoMeTpOM IV , eM. 
pHc. 6/, d- aMnnHTy
Aa BXOAHOro B03Ae~
CTBHR , d = 1,5 Kr/cM 2 . 

PHC . 2. nepeXOAH~~ 
npo~ecc AaBneHHR 
pa6o4ero Tena B Ka
Mepe: PBX ~ BXOAHO~ 
cHrHan IAaeneHHe 
B HCnOnHHTenbHOM Me
XaHH3Me VII Tennoo6-
MeHHHKa HaA nopwHeM, 
CM.pHc.6/,P - AaB-p. T. 
neHHe pa6o4ero Tena; 
d - aMnnHTYAa BXOA

HOrO CHrHana, d = 

= 0,2 Kr/cM2. 
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P~c. B. Kone6aH~~ 8~XOAa npH np~MoyronbHOM nepHOAH4ecKOM 
803AeHCT8~~, n0380n~~~He paCC4HTaTb 4aCtOTHY~ xapaKTepHCTH
KY o6"beKTa perynHpo8aHH~ no Aa8neHH~ pa6o4ero Tena: PBX.-

8XOAHOH cHrHan IAa8neHHe 8 HcnonHHTenbHOM MexaHH3Me VII Tenno
o6MeHHHKa HaA nopwHeM, CM. pHC. 6/; T 0 - nepHOA KOne6aHH~: 
T01 =600 c;T02= 480 c; T03=240 c. 

80PHTb o none TeMnepaTyp. KoHTponb TeMnepaTypHoro nonA H o6-
pa60TKa HH~OpMa~HH 0 HeM - 3aAa4a He H3 npOCT~X. no 3TOH . 
npH4HHe AnA ~opMHP08aHH~ perynHPY~~ero 803AeHCT8HA Bb16pa-
H~ TPH onopH~e T04KH KOHTpOnA TeMnepaTyp~ B 30He pacnono
meHH~ TennoofiMeHHHK08. 

B PAAe cny4aee An~ AOCTHmeHHA Heo6XOAHMoro Ka4ecTea pe
rynHp08aHH~ HeAOCTaT04HO HH~OpMa~HH 0 TeKy~HX 3Ha4eHH~X 
OCHOBH~X napaMeTpOB /P H T /. HeofiXOAHMO BBeAeHHe AOnon
HHTenbHOH. TaKOH HH~OpMa~HeH MOmeT fibiTb HH~pMa~HA 0 napa
MeTpax, KOTOp~e H3MeH~~TC~ C MeHbWeH nOCTOAHHOH epeMeHH, 
4eM OCH08H~e. no KOHTypaM perynHp08aHH~ TeMnepaTypbi B Ka-
4eCT8e TaKOBOH HCnOnb30BaH napaMeTp, xapaKTepH3y~HH pemHM 
TennoofiMeHHHKOB. An~ KOHTypa perynHp08aHHA AaBneHHA TaKaA 
HH~OpMa~H~ HenpHeMneMa no HaaeaHHOH e~we npH4HHe. ApyroH, 
YAOBneT80P~~~eH Heo6XOAHMbiM ycnoeH~M, e AaHHOM cny4ae 8~-
6paTb He YAanocb. 

Bbl6paHHa~ An~ ~opMHpoeaHHA perynHpy~~Hx B03AeHCTBHH HH
~opMa~HOHHa~ CXeMa npH8eAeHa Ha PHC. 5. 
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PHc. 4. Kone6aHHA e~XOAa npH npAMoyronbHOM nepHOAH4eCKOM 
B03AeHCTBHH, n03BOnA~~He paCC4HTaTb 4aCTOTH~e xapaKTepHCTHKH 
o6"beKTa perynHpoeaHHA no TeMnepaType pa6o4ero Tena H acno
MoraTenbHOMY perynHpyeMOMY napaMeTpy: P8x.- BXOAHOH CHrHan 
IAaeneH~e 8 HcnonHHTenbHOM MexaHH3Me VIi Tennoo6MeHHHKa 
ropnoBHH~, cM. pHc. 6/; Tp.T.- TeMnepaTypa pa6o_;ero Tena 
/KOHTponHpyeTc~ KOHAeHca~HOHH~M TepMOMeTpoM IV, CM. pHc. 6/; 
Tscn.- ecnoMoraTenbH~H perynHpyeM~H napaMeTp, xapaKTepH3y~
~HH paCXOA xnaAareHTa 4epe3 TennoofiMeHHHK ropnOBHH~ /KOHTpO
nHpyeTCA KOHAeHca~HOHHbiM TepMoMeTpoM IV 11 nocne Tennoo6MeHHH
Ka ropnoBHHbl, cM. pHc. 6/; T

01
=960 c; T

02 
=720 c; T03 =480 c. 

Ha OCHOBe np~BeAeHHOH HH~OpMa~HOHHOH CXeM~ H TpefiyeMoro 
Ka4eCTBa npo~ecca perynHpOBaHHA npHMeHeHbl: OAHOKOHTypHa~ 

CXeMa perynHp08aHHA Aa8neHHA pa604ero Tena, OAHOKOHTypHaA 
cxeMa perynHpOBaHH~ TeMnepaTypbl CTeKna, KaCKaAHO-ABYXKOH
TypHble cxeMbl perynHpoeaHHA TeMnepaTypbl pa6o4ero Tena e rop
noeHHe KaMepbl ~ noA ee cTeKnOM. 

COCTaBnA~~He 3neMeHTbl, B OCH08HOM, THnH4Hbl AnA BCeX 
KOHTYPOB H OXapaKTepH30BaH~ B pafioTe n( 

B npo~ecce oTnaAKH cxeM~ AnA cTa6HnHaa~HH pa6o4eH T04KH 
AH~MaHOMeTp08 K OnOpH~M Ofi"beMaM nocneAHHX nOAKn~4eHbl fiy
~epHble eMKOCTH, nOMe~eHH~e B mHAKHH a30T, KHnA~HH npH aTMO
C~epHOM AaeneHHH. 

7 



0CH06Hafl UHf/JOPMUU.UR: 
T, T, r. p 

05'5 eKm 

P~c. 5. HH¢opMa~~OHHaR cxeMa c~cTeM~ peryn~posaH~R: T1 - TeM
nepaTypa cTeKna; T

2 
- TeMnepaTypa pa6o4ero Tena s ropnos~He 

KaMepbl; T3 - TeMnepaTypa pa6o4ero Tena s ¢oTorpa¢~pyeMOM 
o6beMe KaMep~; P - AaBneH~e pa6o4ero Tena s KaMepe; y 1 ~ 

y 2 - scnoMoraTenbH~e napaMeTp~, xapaKTep~3Y~~~e pe~~M~ 

Tennoo6MeHH~KOB ropnoB~H~ ~ nOA CTeKnOM, COOTBeTCTBeHHO. 

AnR n~TaH~R nHesMonp~6opos np~MeHeHa cxeMa c o6~~M 
CTa6~n~3aTOpOM KBa3~CTaT~4eCKOrO T~na, 4TO 3Ha4~TenbHO 
yny4waeT Ka4ecTso cTa6~n~3a~~~ AasneH~R n~TaH~R ~ ynpo~aeT 

o6cny~~BaH~e c~cTeMbl ~1 . 
Ha Ha4anbHOM 3Tane HaM~ 6~n C03AaH 3Kcnep~MeHTanbH~A 

CTeHA /p~c. 6/, n03BOnR~~~A np0~3BOA~Tb Ka4eCTBeHHY~ CTa-
6~n~3a~~~ pa6o4~X napaMeTpos KaMep~, npo~3BOA~Tb ~cn~TaH~R 

s HaTypH~x ycnos~Rx pa3n~4H~x cxeM ~ np~6opos, HO cno~H~A 
~3-3a 6onbWOrO KOn~4eCTBa apMaTyp~, o60PYAOBaH~R, Tpy6H~X 
pa3BOAOK, ~ n03TOMy HeYA06H~A AnR o6cny~~BaH~R BO speMR 
ceaHca. 

C nony4eH~eM np~6opos KOHTponR nHeBMaT~4ecK~x caMon~wy

w~x T~na nB10.2n CO CTaH~~RM~ ynpasneH~R, o6ecne4~Ba~~~M~ 
so3MO~HOCTb Tpexpe~MHoro seAeH~R npo~ecca: py4Horo ynpas
neH~R, asToMaT~4eCKoro peryn~posaH~R ~ asToMaT~4ecKoro npo
rpaMMHoro peryn~posaH~R, cxeMa 3Ha4~TenbHO ynpocT~nacb 
/p~c. 7/, a so3MO~HOCT~ ee ysen~4~n~cb. 

Ynpo~eH~e cxeM~ npo~cXOA~T scneACTB~e Toro, 4TO AaHH~A 
np~6op, KpoMe cTaH~~~ ynpasneH~R, BKn~4aeT s ce6R nHeBMaT~-
4ecKoe CaMon~wy~ee ycTpOACTBO C Henpep~BHOA 3an~Cb~ ABYX 
napaMeTpos, KOHTpon~pyeT AasneH~e 3aAaH~R ~ AasneH~e Ha 
~CnOnH~TenbHOM MeXaH~3Me, ~MeeT rHe3AO AnR MeCTHOA YCTaHOBK~ 
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P~c. 6. MoHTa~HaR cxeMa 4acT~ 3Kcnep~MeHTanbHoro cTeHAa 
c o6beKTOM ~ opraHaM~ peryn~posaH~R: 1 - A~¢MaHOMeTp AC
n4-1; II'- perynRTOP nP3.32;II"- perynRTOP nP3.31; II'"- pe
rynRTOP nP 3. 35; III - per~CTp~py~~~A np~6op PnB4. 33; IV, ~ 
IV''- KOHAeHca~~OHH~e TepMOMeTp~; V - 6y¢epHaR eMKOCTb, 
nOAKn~4eHHaR K onopHoA ~aMepe A~¢MaHOMeTpa; VI - eMKOCTb 
c APOcceneM, crna~~sa~~aR nynbca~~~ AasneH~R s KaMepe, 
B~3BaHH~e pa60TOA MeXaH~3Ma pacw~peH~R; Vll - ~cnonH~Tenb

H~A MeXaH~3M ~ peryn~py~~~A opraH; 3 - B03AYWHWe n~H~~; 
16 - BOAOPOAH~e n~H~~; A - OAHOKOHTypHaR CXeMa peryn~pOBaH~R 
TeMnepaTypbl cTeKna; 6 ~ B - KacKaAHO-ABYXKOHTYPHble cxeMbl 
peryn~posaH~R TeMnepaTyp~ pa6o4ero Tena noA cTeKnoM ~ s rop
nos~He KaMepbl, COOTBeTCTBeHHO; r - OAHOKOHTypHaR CXeMa pe
ryn~pOBaH~R AasneH~R pa6o4ero Tena. 

perynRTOpa. 3T~M ~CKn~4a~TCR pa60Tbl no 6onbWOMY KOn~4eCTBY 
Tpy6Hb1X pa3BOAOK, MOHTa~y MaHOMeTpOB, BeHT~neA ~ rHe3A pe
rynRTOPOB. 

B ~enRx YA06cTsa 3KcnnyaTa~~~ 6~no 6~ ~enecoo6pa3H~M 
pa3MeCT~Tb nynbT C np~6opaM~ nHeBMOaBTOMaT~K~ HenocpeA
CTBeHHO Ha pa604eM MeCTe onepaTOpa PRAOM C KaMepoA. Ho np~ 
pa6oTe YCTaHOBK~ s6n~3~ Hee B03H~KaeT B~6pa~~R ~ Cy~eCTByeT 
c~nbHoe MarH~THOe none, 4TO OTP~~aTenbHO an~ReT Ha pa6oTy 
np~6opos nHesMoasToMaT~K~ ~ Ha Ka4eCTBO cTa6~n~3a~~~. B 3a
s~c~MOCT~ OT 3T~X ycnoB~H 3Kcnep~MeHTanbH~H'CTeHA yCTaHaB-

9 
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P~c. ]. CxeMa c~cTeM~ peryn~posaH~R napaMeTpos pa6o4ero 
Tena KaMepbl: VIII'- np~6op KOHTponR nHesMaT~4eCK~i1 caMon~
wy~~i1 CO CTaH4~ei1 ynpasneH~R nB10, 2n C perynRTOPOM nP3, 31; 
VIII"- np~6op KOHTponR nHesMaT~4eCK~i1 caMon~wy~~i1 co CTaH4~ei1 
ynpasneH~R nB10.2n c perynRTOpOM nP~ 35. OcTanbH~e o6osHa-
4eH~R Te >Ke, 4TO ~ Ha p~C. 6. 

n~saeTCR Ha MaKC~ManbHO B0 3MO>KHOM paCCTORH~~ OT KaMep~ . 

~cnonH~TenbH~e MeXaH~3M~ CMOHT~posaH~ HenocpeACTBeHHO Ha 
nynbTe TepMOCTaT~pOBaH~R . AnR ~ X ~3rOTOBneH~R ~C nOnbSOBaHbl 

HeMarH~TH~e MaTep~an~. 

nocne MOHTa>Ka c~cTeMa cTa6~n~sa4~~ 6blna noAseprHyTa 
HanaAKe ~ peryn~posKe: 

a/ A~$MaHoMeTp~ oTperyn~posaH~ TaK~M o6pasoM, 4TO np~ 
HynesoM nepenaAe AasneH~A KaMep AasneH~e s~XOAHOro c~rHana 
ycTaHasn~saeTCR 0,6 Kr/cM 2·3To nossonReT ~cnonbsosaTb A~$
MaHoMeTpbl s Ka4ecTse npeo6pasosaTenei1 AasneH~R np~ ~sMeHeH~~ 
BXOAHOrO c~rHana KaK B nn~cosy~, TaK ~ B M~HYCOBY~ CTOpOHy. 
Ko3$$~4~eHT yc~neH~R Ka>KAOro A~$MaHoMeTpa ycTaHosneH: K = l; 

6i perynRTOPbl nposepRn~cb Ha pa6oTocnoco6HOCTb, a TaK>Ke 
Ha Tpe6yeM~e HanpasneH~R ~3MeHeH~R AaBneH~R Ha B~XOAe pe
rynRTOpa np~ ysen~4eH~~ ~n~ yMeHbWeH~~ peryn~pyeMoro napa
MeTpa, nyTeM COOTBeTCTBY~~ei:i yCTaHOBK~ nono>KeH~R A~CKa ~3-
MeHeH~R nOnRpHOCT~j 

10 

B/ B np~6opax T~na n810.2n ~3MeHeHa paSBOAKa n~H~i1 
n~TaH~R. 

K nHeBMOAB~raTenRM neHTonpoTR>KH~x MexaH~SMOB nDABeAeH~ 
OTAenbHble n~H~~ OT KOnneKTOpa n~TaH~R P = 1,4 Krc/cM 2 , 
TaK KaK np~ OCy~eCTBneHHOM B np~6ope MOHTa>Ke nHeBMOAB~ra
Tenb pa6oTan HecTa6~nbHO ~a-sa pesKoro Kone6aH~R AasneH~R 
n~TaH~R nepeA H~M np~ pa6oTe perynRTopa ~ noKaSbiBa~~~x 

ycTpoi1cTs; 
r/ s ~cnonH~TenbH~x MexaH~SMax peryn~posanacb c~na 

HaTR>KeH~R npy>K~H~ ~ npoxDAHOe ce4eH~e peryn~py~~ero opraHa. 
C~na HaTR>KeH~R npy>K~H~ nOA6~panacb TaK~M o6pa30M, 4T06~ 

MeM6paHa HaXOA~nacb s sepxHeM nono>KeH~~ np~ AasneH~~ Ha Hei1 
0,2 Krc/cM ~ s H~>KHeM nono>KeH~~ np~ AasneH~~ 1,0 Krc/cM2. 
An~Hbl WTOKOB ~CnOnH~TenbHbiX MeXaH~3MOB nDA06paHbl TaK, 4T06bl 
np~ MaKC~ManbHOM AaBneH~~ Ha MeM6paHy npOXOAHOe Ce4eH~e 

peryn~py~~ero opraHa He Morna nepeKp~TbCR nonHOCTb~, TaK 
4TO np~ pa6oTe C~CTeMbl CTa6~n~3a4~~ He MOryT 6b1Tb nonHOCTb~ 
OTKn~4eH~ Tenno06MeHH~K~ C~CTeM~ TepMOCTaT~pOBaH~R. 

8Kn~4eH~e C~CTeM nHeBMOaBTOMaT~K~ B pa6oTy np0~3BOA~TCR 
OTAenbH~M~ KOHTypaM~ nocneAOBaTenbHO nocne TOrO, KaK py4HOi1 
peryn~posKoi1 npeAsap~TenbHO ycTaHosneH saAaHH~i1 pem~M 
pa6oTbl KaMepbl. BHa4ane BKn~4a~T s pa6oTy c~cTeMy peryn~posa
H~R TeMnepaTyp~ cTeKna, saTeM c~cTeM~ peryn~posaH~R TeMne
paTyp~ s ropnos~He ~ noA cTeKnoM KaMep~, ~.s nocneAH~~ o4e
peAb, c~cTeMy peryn~posaH~R AasneH~R pa6o4ero Tena KaMep~. 

nocneAOBaTenbHOCTb onepa4~i1 np~ BKn~4eH~~ OAHOKOHTYPHOi1 
C~CTeMbl cneAYIO~aR: 

- nOAa4a BOAOPOAa B KaMep~ A~$MaHOMeTpa AD AaBneH~R B KOH
AeHCa4~0HHOM TepMOMeTpe, paso6~eH~e KaMep A~¢MaHoMeTpa 
~ nDAKnt04eH~e ~3Mep~TenbHOi1 KaMep~ K KOHAeHCa4~0HHOMY Tep
MOMeTpy; 

- noAa4a n~TaH~R K A~$MaHOMeTpy; 
- ycTaHOBKa napaMeTpOB HaCTpOi:iK~ perynRTOpa B COOTBeT-

CTB~~ C pac4eTH~M~; 
- noAa4a n~TaH~R Ha np~6op~; 

- sKnt04eH~e cTaH4~~ ynpasneH~R Ha PY4HOe peryn~posaH~e; 
- OTKP~T~e nonHOCTbiO BeHT~nei:i Ha n~H~~ C ~CnOnH~TenbH~M 

MeXaH~3MOM; 

- PY4HOe peryn~posaH~e c B~BOAOM peryn~pyeMoro napaMeTpa 
Ha SaAaHHYIO sen~4~HY /nDA60p SaAaH~R/; 

- nepexoA Ha asTOMaT~4ecKoe peryn~posaH~e; 

- nycK nHeBMOAB~raTenR ~ HacTpoi1Ka c~cTeM~ san~c~ napa-
MeTpos. 

BKn~4eH~e KacKaAHO-ABYXKOHTYPHOi1 cxeM~ npo~ssOA~TCR 

aHanor~4HO. AononH~TenbHO: 
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- BTOPOH KOHTyp nOAKn~4aeTCR K nepBOMy CTaH~HeH ynpas
neHHR B pe~HMe aBTOMaTH4eCKOrO nporpaMMHpOBaHHR; 

- 3aAaHHe B~CTaBnReTCR Ha nepBOM KOHType. 

B 3aKn~4eHHe HaM npHRTHO s~pa3HTb npH3HaTenbHOCTb aAMH
HHCTpa~HH OTAena 3a BHHMaHHe K pa6oTe. ABTOpbl 6narOAapRT 
COTPYAHHKOB H30BK B.H.CnHpRKHHa, B.H.Ca$aposa, B.n.CHAOposa, 
r.C.$ponosa H COTPYAHHKOB CH30 r.B.rycaposa H H.C.COKOBHHHa 
3a y4aCTHe B MOHTa~e CHCTeM~. 
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