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IlpoeKT HeiiTpoHHoro liCTO'IHHKa lf PEH • c 200 M3B nttHeHHhIM ycKopHTeneM 

3neKTpOHOB JIY'.3-200 npe.I(ycMaTpHBaeT C03,I(aHHe nonHOMaCllITa6Horo CTeH,I(a H 

HCnh!TaHII.SI OCHOBHhIX CHCTeM ycKOpHTenhHOH CeKl.(HH /1/. Uenb 3THX pa6oT 

nony'IHTh Ipa.I(HeHT ycKopeHH51 35 M3B/M C HcnonL30BaHHeM MOIUHOro 

BbICOKO'IaCTOTHOro (2856 . Mfu) o6opy.I(OBaHH51. llpyrne CHCTeMbI, HanpHMep, 

ny'IKOBOH .I(HarnOCTHKH, HCnLITbIBaIOTC51 Ha .I(eHCTBYIOIUeM ycKOpHTene JIY'.3-40. 

HoMHHanbHhie 3HatJeHH51 MOIUHOCTH nytJKa (-10 KBT) C Ipa.I(HeHTOM ycKopeHH51 

-35 M3B/M B OCHOBHOM 3aBHC51T OT IlO.I(BO,I(HMOH MOIUHOCTH H cra6HnbHOCTH .:f>a3bl 

CBlJ. 11ocrre,I(H5151 no,I(,I(ep)l<HBaeTC51 npH IlOMOIUH TepMOCTaTHpOllaHH51 ycKOpHTenhHbIX 

ceKUHH, no.I(eep)KeHHLIX MOIUHOMY CBlJ-pa3orpeey. 

Pa3pa6oTKa cm:reMhI TepMocrampoeaHH51 .lJ)UI JIY'.3-200 paccMaTpHBaeTc51 

Il03TailHO. Ha nepBOM 3Tane BhIIlOnHeHO TepMOCTaTHpOBaHHe YCKOpHTenbHOH CeKUHH 

JIY'.3-40. Ha 3TOM 3Tane pa6oT C.I(erraHa oueHKa KatJecrea TepMocra6HnH3auHH H 

3KcnepHMeHTanbHa51 npoeepKa ee .I(HHaMH'IeCKHX napaMeTpOB. Uerrb 3TOH pa6oThl -

C03,I(aHHe 3KCnepHMeHTanhHOH CHCTeMbl Ha JIY'.3-40 ,lJ)UI llCCJie,I(OBaHH51 npoueccoe 

cra6HnmaunH TeMnepaTyphl c TO'IHOCTbIO 0,05-0,1 °C, a TaK:lKe oueHKa napaMeTpOB 

nponopUHOHanhHOro ll llHTerpanbHO-.I(HcjJcpepeHUHanbHOro (Illfll) perynHpOBaHH51 ll 

.I(HHaMHKH npoueccoe TepMocra6HnmauHH JIY3. 

,llJuI cra6HnH3aUHH TeMnepaTypLI B0,I(bl, nepeKa'IHBaeMOH qepe3 ceKUHIO JIY3, 

paccMaTpHBanHCh ll03MO)KHOCTH npHMeHeHH51 Illfll-peryn51rnpa Ha OCHOBe 

pa3pa6oTaHHhIX Mo.I(yneii (KAMAK,. VME) nporpaMMHpyeMoro KoHTponnepa /2, 3/. 

Heo6xo,I(HMbie npeumHOHHhie H3Mepemrn BbIIlOnHeHbl C 1ICil0Ilb30BaHHeM 

3aeepI1IeHHOH CHCTeMbI (pHC. 1). Ee OCHOBOH 51BruleTC51 KOHTponnep-nporpaMMaTOp 

(THn 902P, "Eurotherm Controls"), a TaK:lKe mpncropHhIH 6noK (425A, "Eurotherm 

Automation") H nporpaMMa noMep)KKH HX pa6oTLI c KOMilLIOTepoM IBM PC. 

• Pa6oTa noMep)KaHa nnaHOM pa3BHTH51 ycraHOBOK Olrnlf, TeMa 06-4-0993-94/99. 
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PHc. 1. CxeMa TepMocra6HJIUJaQIDI ycKopHTerrLHoii ceKuuu JIY3 

Ha JIHHeHHhlii axo.n: KOHrpOJUiepa IIo.n:aH .cuman (0+10 B) HOpMupyrom:ero 

IIpeo6pa:mmnemr (IIT-TC-68), IIO.n:auaeMLIH TaIOKe Ha KOHrpOJihHO-U3MepHTeJihHLie 

IIpH6opLI IJYJibTa. Y.n:aneHHLIH Ha -300 M .n:aT'IHK. cumana (rmamHOBhlH 

TepMOIIpeo6pll30BaTeJIL COIIpomBJieHllil TCII, rp. 21) YCTaHOBJieH Ha CTeHKe 

.n:uaq,pan.mpoBaHHoro CBq-BOJIHoso.n:a JIY3. YIIpaBlllleML1ii cumanoM KOHrpOJIJiepa 

(0+10 B) mpHcropm1ii 6.rroK 425A o6eCIIeqffBaeT BhlXO}.{Hoii TOK 0+25 A (IIpH 

MOII{HOCTH P=0+5,5 KBA). Harpy3Koii 6.rroKa JIRillleTCJI TepMo3neKTpffqecKuii 

HarpeBaTeJIL (T3H),.MOlllHOCTL KOToporo 3,5 KBA. HarpesaTerru T3H, IIHTaeMble OT 

CeTH 220 B, IIO.UOrpeBaIOT B .n:syx 6aKax TepMOCTaTa (HX eMKOCTh 2,4 M3) 

}.{HCTHJIJIHpOBaHHyIO BO.n:y, IIepeKatJHBaeMyIO HaCOCOM (Hl). IIocne.n:ttIOIO Ha BhlXO}.{e 

H3 ceKI{IDI JIY3 oxnaJK.l{aIOT B Termoo6MeHHHKe (fO) IIpOTotJHoii so.n:oii, KOTopax 

IIpH IIOMOII{H Hacoca (H2) IIO}.{aeTCJI H3 aPTe3HaHCKOH CKBIDKHHLI (c TeMIIeparypoii 

- 7°C). JJ;aBJieHHe IIpOTO'IHOH B0}.{hl (u ee pacxo.n:). KOHrpOJIHpyeMoe IIO IIOKll3aHHIO 

MaHOMeTpa (M), YCTaHaBJIHBaIOT (.n:o 2,0+2,5 KrlCM2
) C IIOMOII{hlO BeHTHnJI (B). 

CxeMa TepMOCTa6HJIU3al{HH CBq-CeKI{HH 6Lma HCIIhITaHa CHatJana C 0}.{HHM 

yIIpaRillleMLIM u .11:BYMJI IIOCTOJIHHO BKn!OtJeHHhlMH HarpeBaTeJBIMH T3H. .[{Jul 

yCTaHOBHBmeiicx TeMIIepaTypLI IIpH 33,l{aHHhlX ee 3HatJeHllilX T B .n:uaIIll3OHe 39-;41 °C 

(u COOTBeTCTBeHHO IIO.U06paHHOH nenuquHe .UaBJieHllil BO.n:LI) IIOJiytJeHa m1m.n:aeMaJI 
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cran1qecKax ToqHoCTL cra6HJIH3au1m 0,05f-0, l °C. B pe)KttMe Harpeua 6eJ BKnIOqeHllil 

MOIUHOCTH cBq )J.JUI .UOCTlI)KeHHH 3auammro ypoBHH TetmepaTypLI T Tpe6yeTCH 

BpeMH ee IIOnHoro ycraHOBneHHH ('t) 6onee 20+120 MHHyT. EonLIIIaJI .11:nHTeJihHOCTh 

't, 3aBHCHIUaH OT .n:ttarra30Ha H CKOpOCTH H3MeHeHHH TeMrrepaTypbI, cml3aHa ·c 

B03MO)KHQH BeJIHqHHOH }.{HHaMHqecKofi. H CTaTnqecKOH COCTaBnHIOIUHX norpeIIIHOCTH 

dT~(O,l+0,5)°C. B .uamHettrneM onpe.n:eneHbI ocHOBHbie xapaKTepttCTJIKH Kaqecrua 

perynHpOBaHHH (dT H 't) tt HX 6onee OIITHMaJlbHOe COOTHOIIIeHHe, a TaK)Ke 

COOTBeTCTBYIOIUHe HM napaMeTpbl JauaHJIH .um, ITI1,U-perynHTOpa. B qaCTHOCTH, .iuui 

ero nponopUHOHaJibHOH H HHTerpanbHOII COCTaBnHIOIUHX 6bmH 33}.{aHLI .n:ttana30Hhl 

MaJiblX H3MeHeHHH TeMrrepaTypbl (.n:o ±0,4°C) H 6onbIIIHX BpeMeH (-10-60 MHH). 

B . xo.ue MHOrocyToqHbIX HCIIbITatmii CIICTeMbl 6bm 3aMeqeH Me.n:neHHhlH poCT . 

HJIH cnau ypoBHH T, npeuL1rnaIOmn11 ornn6Ky dT, .n:a)Ke Kor.n:a perym1pyeML1ii T3H 

COOTBeTCTBeHHO Bb!KnIOqeH HJIH BKJIIOCJeH. Cne.n:ouaTeJibHO, .uuarra30H MOIUHOCTH 

P=(0+3,5) KBA He }.{OCTaTOqeH .11:nH Haue)Kl!Oro o6ecneqeHHH npo.n:OJI)KHTeJibHOro 

aBTOMaTuqecKoro perynupoBaHlIH npn B03MO)KHOii HecTa6HnhHOCTH CHCTeM 

oxnaJK.l{eHHH tt cBq•HarpeBa ceKUlIH nY3. 

B }.{aJILHeiirneM C UeJiblO yMeHblIIHTb BnHH!Hle TaKHX cnyqai'IHbIX cpaKTOpOB B 

cucreMe cra6unmauuu yuenu<ieHa perym1pyeMaH MOIUHOCTL P (no,uKnroqetttteM .uuyx 

HarpeBaTeneii T3H K Bbixo.uy o,uHoro un11 .n:uyx ynpaunHeMbIX 6noKOB 425A). Ilpu 

npo.n:on)KHTeJibHOii perncTpau1111 napaMeTpOB peryn11poBaHHH CTaJIO B03MO)KHhIM 

onpe.n:enHTh BKnaJl Tex cpaKTOpOB ttapyrneHHH 6anauca MOIUHOCTel! Harpeua u 

oxna)K}.{eHHH, KOTOpb!e MOrnn 6bl IIOBnllSITb 11a TOqHOCTh H BpeMH ycTaHOBneHJrn 't. 

Ilpu rrocne.uyrom11x HJMepemrnx cncreMa oxna)K}.{eHnH 6Lma HacrpoeHa TaK, 

qTo6LI IIpH Bh!KnIO<JeHHOII MOIUHOCTll CBq H BKnIOqeHHhIX HarpeBaTeJIHX T3H 

TeMnepaTypa T=40°C no.u.nep)KHBanacb perym1pouaHHeM MOIUHOCTH P ua ypoBHe 

-5.0% OT MaKCIIMaJihHOll Ben11qn11bI 7 KBA. Ilpn TaKIIX ycnOBIIHX pacumpeHHblll 

.u11ana30H peryn11poBaH1IH II03BOJIHCT coxpmlllTb Tpe6yeMoe KaqeCTBO CTa6unH3aUHH 

rrpu ua6nIO,uaeMblX IIOBblIIIemrnx MOIUIIOCTII CBq u pe)KHMax "TpeHHpOBKII" ceKUHII 

H. npu HCCTa6unbHOCTII OXJia;KJ.lemrn. 
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MHorocyTO'IHbie UHKJlbl H3Mepemrn cra6HJibHOCTH CHCTeMbl TepM0CTaTHpoBaHllil 

ceKUIUI np0B0)lHJIHCb npH WTaTHbIX pe;KHMax pa60Tbl CIICTeM JIY3-40. Jlmi 

BbI6paHHbIX napaMeTp0B ITHll-perynttponaHHll HaKannI1BanI1Cb )laHHbie MH0ro'laC0BbIX 

H3MepeHIIH BeJIH'IHH T H P. 3TH )laHHble BB0.llllTCll B K0MilblOTep PC 110 RHHHII CBll3II 

RS232c H3 K0HTponnepa 902P. Ko1nponnep B aBTOH0MH0M pe;KIIMe cra611nmI1pyeT 

BeJIIl'IIIHY TeMnepaTypbl no nporpaMMHpyeM0MY II BBe)leHH0My 33J{aHIIIO, a TaK)l(e 

BbIB0)lHT H3MeplleMble BeJIH'IHHbl Ha umppOBOH )lIICnneif. llnll K0ppeKTilp0BKII 

napaMeTp0B 3a,naHI1ll Ha M0HHTOpe PC npe)lCTaBneHbl IIX Ta6nI1Ubl, a JJJill K0HTp0nll 

cra6HnH3aUIIII TeMnepaTypbl - rpaqmKH TeKyIUIIX H3MeHeHHH. HaKonneHHbie cpaHnbl 

)laHHblX JJJill )lanbHeifwero aHanma npe.ucrnBneHbl C IICil0flb30BaHileM i:iporpaMMbl 

"GRAPHER" B B11.!le cpyHKUIIH TeMnepaTypbI (T, 0 C) II M0IUH0CTH HarpeBa (P, %) OT 

BpeMeHII (t, MHHYTbI). HeKOTOpble rpaqmKII, noKa3bIBalOIUile xapaKTepHbie 

oco6eHHOCTII CIICTeMbl TepMocra6ttnH3aUHH JIY3, npttBe)leHbl Hil)l(e tt paccM0TpeHbl 

6onee no)lpo6Ho. 

Ha pIIC. 2 Il0Ka3aHbl npouecCbl ycraHOBneHilll TeMnepaTypbl Ha 33J{aHHOM 
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Puc. 2 

yponne T=40°C II MOIUH0CTII P:3,5 KBA (JJJill 

ITI1ll-perynllrnpa TaK)l(e 3a,naHbI )lilanaJoH 

nponopUIIOHanbHOro perynilpOBaHllil 1 % OT 

ypoBHll T H IIOCTOllHHal! 

IIHTerpttpoBaHHll 2000 ceKyHJl). 

BpeMeHII 

Y'laCTKII 

TeMnepaTypbl (35-37)°C, (37-39,5)°C H 

Bb[We C0OTBeTCTBYIOT pe)l(HMY HarpeBa IIpII 

0TKJllO'!eHHOM JIY3 (B Te'!eHHe -50 MHHYT), 

3aTeM BKJllO'leHHblM pe)l(HMaM ''rpeHilpOBKH" 

II .uanbHei-iweif pa60Tbl CeKUHH. Ilocrre Ha'lana 

nKJ110'leHHll JIY3 '1epe3 90, 150 H 190 MHHYT 

norpewuocrb TeMnepaTypbI LlT coCTaBnl!na, 

CO0TBeTCTne,rno, 0,4 °C, 0, 1 °C 11 0,05°C. 
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PHc. 4 

Ha pHC. 3 IlOKa3aHbl npoueccbl 

.yCTaHOBneHllil TeMnepaTypbI H M0IUH0CTH 

npII CMeHe 33J{aHHll T=40°C Ha T=39°C H 

'1epe3 -35 MHHYT CH0Ba Ha T=40°C. BpeMll 

IIORHOro YCTaH0BneHllil t -30 MHHYT 

)l0CTaTO'IHO )lnll BX0)l()leHllil TeMnepaTypLI B 

)lilanaJ0H norperrmocreif no ±0,1 °C. B 3THX 

npe)lenax Hax0)lHTCll H . )lHHaMH'IeCKal! 

norpeWHOCTb yCTaH0BneHllil TeMnepa'iypLI. 

TO'IHOCTh CTa6HnH3aUHH MO)l(eT coxpaHl!TbCll 

npII CMeHe 33J{aHllil T B pacw11peHH0M 

)lHaOa30He 35-.45°C (6e3 perynHp0BKH 

CHCTeM oxna)l()leHllil). 

IlpIIBe)leHHLie rpacpHKH (puc. 4) TaK)l(e 

O0Ka3LIBaIOT BnHllHHe H3MeHeHHH B CHCTeMax 

oxna)l()leHllil H Harpena. YcraHoBJieHH0e paHee 

)laBJieHHe BO)lbl 0,35 Kr/cM2 YBeJIH'leHO )l0 

1,0 KriCM2
• BenHtIHHa T=40°C nocrre 

Ha'laBIIlerocll cna,na CH0Ba BOCCTaHOBIInaCL ( C 

norpernHOCTLIO LlT:S;0,1°C) 3a -100 MHHYT, a 

MOIUHOCTh p - B03pocrra OT ypoBHll 8-10% 

)lO 37-40%. IlpHpOCT MOIUH0CTH Harpena (c 

4,1 )lO 6,3 KBA) CBll3aH C p0CT0M 0TB0)la 

MOIUH0CTH CHCTeMOH 0xna)l()leHllil npH 

YBeJIH'leHHH pacxona np0TO'IHOH B0)lbl ( ee 

TeMnepaTypa )l0 H nocrre Tennoo6MeHHHKa 

TO OCTaBanacL Ha yp0BHe 9°C H 26,5-27°C). 
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Ha. DOCJleJzyIOlllHX ytJaCTKaX rpaqmKa (pHC. 4) IUIJUOCTpHpyeTCll YCTOlitJHBOCTb 

CHcteMhl, Koma OTKJI!OtJaeTCll Tpemii T3H (Ha6JIJOJ:{aeTCll poCT MOlllHOCTH p J:{0 70% 

H cn;m TeMneparypbI J:{0 39,7°C 3a nepBbie 10 MHHYT), JaTeM DOJIHOCTb!O CHIIMaeTCll 

.z:taBJieHHe BOJ:{bl (CDa.z:t p J:{0 0% H pOCT TeMnepaTyphI J:{0 40,4°C Ja nepBbie 10 MHHYT) 

H CHOBa ycraHaBJIHBaeTCll Ha ypoBHe 0,5 KrtcM2
• Ilocne pocra TeMnepaTypbI J:{0 

42,2°C BOCCTaHaBJIHBaeTCll ypoaeHb T=40°C npH MOlllHOCTH 3,5-3,9 KBA. 0rMetJeHO 

climKeirne MOmttOCTH -0,5'iBA npH yMeHbmeHHH .z:taBJieHH.SI Ha 0,1 Krtc1.i2. 

Peryn11pyeMblli Harpea (H COOTBeTCTBYIOlllllli OTBOJ:{ TeIIJia CHCTeMoii 

OXJIIDKJ:{eHH.SI) MO:JKHO orpaHHtJHTb B J:{HanaJOHe p -(CH-4) KBA .llllil HOMHHaJibHbIX 

(IIITaTHhIX) pe)KHMOB pa6oThI JIY'.3. Harpea OT CBq-MOlllHOCTH 11 ecrecraeHHoe 

OXJIIDKJ:{eHne B ycraHOBHBllieMCll paBHOBeCHOM COCTOllHHH TepMOCTaTa '.3KBHBaJieHTHbI 

BBO)zy H OTBOJ:tY MOlllHOCTH -2 KBA. IlpH 3TOM ycnoBHH MO)KHO orpaHHtJHTbCll 

perynHpOBaHHeM MOlllHOCTH .z:tBYX H'arpeBaTeJieii T3H npH OJ:{HOM HJIH J:tBYX 

ycHJIHTeJI.SIX 425A (P :!;i;,5,5-;-7,0 KBA). YnpaBJilleMoe BKJIJOtJeHHe H BhIKJIJOtJeHHe 

TPeTbero HarpeaaTeJI.SI T3H pacmHplleT .z:tHanaJoH MOlllHOCTeii Harpeaa (H 

OXJIIDKJ:{eHH.8) J:{0 -(0710) KBA. YBeJIHtJeHHblli Janae MOlllHOCTH B CHCTeMe 

o6ecnetJHBaeT COKpameHHe BpeMeHH ycraHOBJieHH.SI TeMnepaTypbI 11 KOMDeHCaUHIO 

B03MO)KHOro J:{ByKpaTHOro YBeJIH'IeHHll CBq-MOlllHOCTH BO BpeM.8 ''rpeHHpOBKH" 

ceKUHii. Ha '.3TO BpeM.8 TpeTHii HarpeBaTeJib T3H MO)KeT 6bITb OTKJIJOtJeH, HanpHMep, 

peneiiHhIM ''cHrnaJIOM KOHTpOJJJiepa 902P c ero BbIXOJ:{a, npe.z:tyCMOTpeHHOro .llllil 

nporpaMMHpyeMoii CHlliaJIHJaQHH. IlpH 3TOM .llllil IIH,I:{-peryn11poBaHH.S1 OCTaeTCll 

J:{HaDaJOH MOlllHOCTH He 6onee 55-70% OT MaKCHMaJibHOH BeJIHtJHHbl 10 KBA. 

O60CHOBaHHble KpHTepHH BhI6opa MOlllHOCTH Harpeaa H OXJia)KJ:{eHH.SI. 

1. MomttOCTb, OTBOJ:{HMa.SI CHCTeMoii npHHY.z:tHTeJibHOro OXJIIDKJ:{eHH.SI, J:{OJl)KHa 

npeBhilliaTb MOlllHOCTb cBq-Harpeaa (B pe)KHMe "TpeHHpOBKH" -4 KBA) C YtJeTOM 

DOTepH MOlllHOCTH (-2 KBA) H3-3a eCTeCTBeHHOro OXJia)KJ:{eHH.SI Ha ypoBHe Ja.z:taHHOii 

TeMnepaTyphl 40°C. HanpHMep, Wm JIY'.3-40 MOlllHOCTb, OTBOJ:{IIMa.SI CHCTeMOH 

npHHY.z:tHTeJibHOro OXJia)KJ:{eHHll, COCTaam,eT -3,7 KBA npu yCTaHOBJieHHOM .z:taBJieHHH 

npoTOtJHOH BOJ:{bl 0,5 KrtcM2
• 
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2. MOlllHOCTb, DOJ:{BOLIHMal! HarpeaaTeJJbHblMH 3JieMeHTaMH, J:{OJI)KHa npeBbilliaTb 

CYMMY MOlllHOCTH, OTBOLIHMOii CHCTeMoii np,my.z:tHTeJibHOro OXJia)KJ:{eHH.SI (~2 KBA), u 

MOlllHOCTH, TeplleMoii H3-3a ecrecTBemmro OXJia)KJ:{eHHll (-2 KBA) Ha ypoBHe 

3aJ:{aHHOH TeMnepaTypb! (T=40±0, l 0 C). MomHOCTb, DOJ:{BOJ:{HMa.SI HarpeaaTeJibHb!MH 

3JieMeHTaMH CHCTeMbI TepMOCTa6nmnaunn,, npH TeX )Ke ycnOBH.SIX OXJIIDKJ:{eHH.SI 

MO)KeT .z:tOCTHraTb 5,5-7,0 KBA. 

3. IlonytJaeMblH a CHCTeMe Janae LIO -50-100% DOLIBOJ:{HMOH (H OTBOLIHMOii) 

MOlllHOCTH npHBOJ:{HT K pacumpeHHIO .unanaJOHa tt ynyqmeHHIO KatJeCTBa 1111,l:{

perynHpOBaHHll. HanpnMep, yMeHbWaeTCll BpeMl! ycraHoBJieHHll TeMnepaTypbl 

TepMoCTaTa ('t::30 MHHYT) n ee norpewnocTb L\T (.z:to 0,05-0,1 °C) npn cMeHe 

3a.z:taHHOro ypoBHll T Ha ±1 °C. 

C ytJeTOM noJiytJeHHblX L1a11IlbIX If BblBOLIOB o60CHOBbIBaeTCll BbI6op cxeMbl C 

nporpaMMHpyeMbIM KOHTpOJJJiepoM .u.rrn TepMOCTa6nmnau11n ycKopnTeJibHOii ceKQHH 

JIY'.3-200. ,Urrn npeumHOHHoro Tittn-perym,rnpa onpeL1eneH LIHanaJoH MOlllHOCTH, 

o6ecnetJHBaeMbIH .z:tBYMll IUIH TpeMlf 0,UIIOTHnllblMH THpHCTOpHb!MH 6JIOKaMH npH 

HOMHHaJibHOii MOlllHOCTH Harpeaa LIO 15 KBA. CxeMa TepMOCTa6IDIH3aUHH, 

napaMeTpbl peryJillTOpa H '.3KCnep11MeHTaribHbie .uaHHbie DOJieJHbl .U.Tlll HCUOJlb30BaHHll 

Ha DOJIHOMaCIIITa6HOM CTeH,l:(e JIY'.3. 11ccneiloaaHIIll o6ocHoBaHbl HX Ba)KHOCTb!O .llllil 

CHCTeM TepMocra6HJimaunn ycTaHOBKH HPEH. 
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. EehbKoseu B,A. H ,up. _. . . . . _ . .. , . P9-97-143 
CttcreMa TepMoqa6iuim~HH JIY3 c riporpaMMHpyeMblM .KOHT{)OJJJJepow 

'.' - ~ ;', ' ' -
' . , ,,·- _, f ·~\ ,' J~• ,·; ,. ' ,. ' . ~.', /' I 

L{m1 3KcnepHMeHTanMioro uccne.uosattHH · c.HcTeM- Tep~ocrn6nJJH3aUHH' GB4-. 
i \ ••. I : • . , , ,,, , , ., ,·, .__ _ ~ ~, : , 

CeKJ,lHH JIHHeHHOfO YCKOpHTeJJH 3JleKTpOHOB npHMeHellbl np0rp<_lMMHpyeMblH KOHT-
pOJJJJep, ynpaBJJHeMble 'l'HpHCTOpHble 6JJOKH · H nporpaMMbi £10,!l,!lep)KKH HX pa60Tbl 
c' KOMnblOTepoM .. PacCMOTpel!bl . npoueCCbl yc-raHOBJlellHH TeMnepafyp-TepMpcrnrn 

·. c "perymipy'eMOH .MOlUHOCTblO Harpesa (.uo 7 - lo KBA) npH BKJIIO'-IeHHH pe)KHMOB 
· <<Tpe,mposKm> u pa6o;b,· CBll-ycKopu-ienbHOH teKUHH . JIY3~40. CToKa3ana 
JlHllaMHKa CHCTe~fbl perymipoBaHHH npH H3MeHeHHHX C8lJ-MOlllHOCTH H 0l(Jla)l(JleHHH · ' 
:T~pMoc-rarn:. CTporpaMMHposam-ienpoueccos 'perynuposaHHH no3BOJJHJJO yMeHbUIHTb 
Bpe_M~ )'CTal!OllJleHHH -H norpe~HHJCTb CTa6uim3aulm TeMnepaTypbl JlO 0,05 °C. _ .. 

·-• . . -· ' .. ·. ·. . . J ' . .. . ..... i' -~- _.:· ·- . ' ' . 
· Pa6qrn Bbmonttena s Jla6opaTOp11i--i 1ieiiTpm1116ii cpmttKH HM.11.M,<l>pattKa 

. 0115111. 

\' ;· • ·' . / • • • -- '~ •' I I '.,, ' ' • • • ' • 

Coofo.ueirne Q(n,ellHIICHH~ro HHCTH1yra llllC(lllblX HCCJ!CllOBaJllltt. •.[{y611a, .1_997: 

' CTepeBOJl aBTOpOB 
.·;·· · .. 

Belkovets •V.A. et al. .· . . • · ·· . -. · -- · .. 
' .. . . •, ,. . . '. . . ,., ' - . . . . . \. 

The.LUE ThermostatSy~tem with_a Programmed Controller 
'P9-97-14J 

_ . Th~ linear electron acc~lerator. therm~stat systems. h~ve" been experimentally 
i~vestigated \Jsin'g ~ progrnmmed controjler, contrblled thyristor uniti-_and necessary 
computer software. The processes fm: sett11ng the thermostat temperature with con
troUed heating power(up to 7 -;::-10 k:V A) th'at IS used i~ the «training» and operating . 
modes .. of . the radio-frequency· accelerator. section-· of LUE~4o -were·• observed. 
The control-system dynamics with varying ~F .power andtherm~stat cooling is also 
shown. The 'program controlli'ng process made! it ·possibJe to decrease the settling 
time and teihperatti~e stability error to 0.05 °C . . . . . .. . 

• '. • ~ • ', ,' •• '' , / • • • ~ - < 

The .in~estigation has been performed a~ the .f'rank,,Laboratory ,bf Neµtr?n. 
-Physics, JINR: · · , , / 

·. . ~ . . 
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