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METOJUKA TUATHOCTUKHU U HACTPOMKHU T'MJAPABJIUMYECKUX CUCTEM TECTEPOM
I'MIPABJIMYECKHUM TI'-200

PaCCMOTpCHbl OCHOBHBIC 3aa4yu AUArHOCTUKHA TUAPABINYCCKUX CHCTEM. l'[pe;lnara}o'rcu THUIIOBBIC ITOCJICAOBATCIBHOCTU ITOMCKa HeHCl’lpaBHOCTeﬁ
THAPOCUCTEMBI M €€ KOMIIOHEHTOB ¢ momolupko ruaporecrepa TI'-200. PaccMOTpeHbl cXeMbl MOAKIIOYEHHUs THIPOTECTEpa U IOCIEA0BATEIbHOCTH
ﬂeﬁCTBMﬁ IIpyA TECTUPOBAHHUU HACOCA, IPEAOXPAHUTEIIBHOI'O KJlallaHa, THAPOPACHPEACTIUTENA, TCCTUPOBAHUU U HaCTpOﬁKM TUAPOCUCTEMBI C TOMOIIBIO
"T" coenunenus. IIpencraBiieHbl CpaBHUTEIbHBIE XaPAKTEPUCTUKU (3aBUCHUMOCTh PAcXojia OT BEJIMYUHBI JAABJIECHHS) ISl UCIPABHOTO U AE(EKTHOrO
HaCOCOB. le/lBeﬂeHHaﬂ METOAMKA OUArHOCTUPOBAHUA U HaCTpOﬁKH DJIEMCHTOB THUAPOCUCTEM IIpEAnoara€T MUHHMAaJbHOEC BMCLIATCILCTBO B
THAPOCUCTEMY, O3 JEMOHTaXa BXOSIICIO B HEe IMIpaBIMYecKoro obopyaoBanus. [Ipumenenue ruaporectepa TI'-200 uckiroyaetr He0OXOIUMOCTh
B IOPOroCTOAIIMUX CIICIHUATIBHBIX CTCHAAX IS ITPOBEACHUA 60J'll>LLIl/lHCTBa JAUArHOCTUYECCKUX U PETYJIUPOBOYHBIX pa60T.

KiroueBble ci10Ba: quarHOCTHKA THApocUcTeM, Tectep ruapasindeckuii TI'-200, TectupoBaHre HACOCOB, TECTUPOBAHHE MPEIOXPAHUTEIBHBIX
KJIallaHOB, TECTUPOBaHUE ruapopacnpenenureneii, "T" coennHeHue.

Beenenue. B coBpeMeHHBIX T'HApOCHCTEMax Uil  MPHOOPOB, COCTOSIIMHA M3 PacxoloMepa C 3JIEKTPOHHBIM
MO IEPIKAHUS MIPOM3BO/IUTEIBHOCTH  MHAMKATOPOM pacxola, MaHOMETpa, TepMOMETpa |
rHApoUIMPOBAaHHOTO  O0OpYZOBaHMS HAa  BBICOKOM  HarpyzoyHoro kiamana. C momompio TI-200 moxxHO
YPOBHE, YBEIWYEHHS CpOKa CIy)KObl THAPABIMYECKUX  HM3MEPUTh OCHOBHBIE IIapaMeTphl IOTOKa padoueii
KOMITOHEHTOB U paboueil KHUIKOCTH, CHIDKCHUsSI BpEMEHH  JKHUJIKOCTH — pPacXol, /aBjlIeHHE U TeMIeparypy.
MPOCTOCB W 00bEMa PEMOHTHBIX paboT HeoOxomumo  Harpy3ouHblid KiamaH MOICIHUPYET HArpy3Ky, CO3/aBas
NPOU3BOJIUTE  CBOEBPEMEHHOE  KBATU(QHUIIMPOBAHHOE  CONPOTHBIIEHHE MOTOKY M OIHOBPEMEHHO, NPENOXpaHseT

TEXHUYECKOe o0cITy)KHBaHHE, PETyIUpPOBKY U TUAPOCUCTEMY OT IPEBBIMICHUS JOMYCTUMOIO AaBICHHUS.
JIUaTHOCTHKY THIPOCHUCTEM. OCHOBHBIE TEXHUYECKHE XapaKTEePUCTUKH
Jlns  pemieHus  3TMX  3agady Kopropammei — ruapotectepa TI-200:
«I'unpoanexc» pa3paboTaHbl u TIPOU3BOISATCS - Mama3oH  M3MepeHWs  pacxoia  paboueii
YHUBEpCalbHbIe TuapaBiuueckue Ttectepsl T1-200,  >xumxoctr — 10-200 j1/mMuH;
MIO3BOJISIOIIKE MIPOU3BOJIUTH PEeryIupoBKY - BpeMs u3Mepenus pacxona — 1 c;
THIPAaBIMYECKUX  aNapaToB W JUArHOCTHPOBAHUE - TUCKPETHOCTh MHAMKAIMK pacxoa — 1 J/MuH;
THJPOCUCTEM Ha MECTE DKCILTyaTalluu — 0e3 JeMOHTaxa - OCHOBHAsl IOTPEIIHOCTh HM3MEpEeHHs pacxoja —
obopyzmoBaHus. DTOT TPOCTOM B  oKciulyatauud, 3 %;
MOOWJIBHBIH  JMAarHOCTHYECKHH TPUOOp  MO3BOJISET - MaKCHMAaJlbHO JONMYCTUMOE JaBJICHHE B IOTOKE —
pemmmTh  OOJBIIMHCTBO  3a7a4  mpu  auarHoctuke 32 Mlla;
TUIPABINYECKUX CUCTEM, B TOM YHUCIIE: - Tuana3oH u3Mepenus aasineHus — 0—40 Mlla;
® TECTHPOBAaHUE TUIPABINYECKUX HACOCOB; - KJIacC TOYHOCTH MaHOMeTpa — 2,5;
® TECTUPOBAHUE IIPEIOXPAHUTEIBHBIX KIIAallaHOB; - ManasoH n3mMepennus remneparypsl — 0 +100 °C;
® TeCTHPOBaHUE THAPOpacCIpeaeTuTeNe; - KITacC TOYHOCTH TepMomeTpa — 2,5;
o TECTHOBAHHE  TMIDABIHYECKOH  CHCTEMBI  C - HamnpsDKeHHe TUTaHus (ankajaiHoBas Oarapes) —
nomorieio "T" coeuHeHus. 9B;

®ynakumonansHo raporectep TI-200 (puc. 1)
npencTaBmsieT  co0Of  KOMIUIGKC — M3MEPHTEIbHBIX
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Puc. 1 — O6umii Bux ruapasimaeckoro tecrepa TI'-200
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- BpeMs HENpPEphIBHOH pabOThl 0e3  3aMeHBI
Oarapen — He MeHee 20 JacoB;

- IITyIepHbIe coequHeHnus M36x2;

- Macca B ITOJTHOW KOMIUIEKTAIlUH — 8 KT.

Paccmorpum TUTIOBYIO TIOCIIE/I0BAaTEILHOCTD
ucnons3oBanuss T1-200 Ha creayionieM TOpuUMepe.

I'mppaBiuueckas cuctema, cxeMa KOTOpOH MpuBelieHa Ha
puc. 2, cocrouT M3 0aka, Hacoca, MPEIOXPaHUTETHLHOTO
KJIalaHa, TUApopaclpeneauTeNs U LWIMHApPA JBOHHOIO
nercTBus. HeucripaBHOCTH TPOSIBISIETCS B CIEAYIOUIEM:

NOpIICHb NWIMHAPA ABUXKETCA C HOpMaJ'IBHOﬁ CKOpPOCTBIO

0e3 Harpy3kd, HO 3aMe[uIsieTcs TpH YBEIUYCHHH
Harpy3Ku.

CHauaia HEo0X0AUMO MIPOBEPHUTH BCE
TpyOOIIPOBOABI,  pyKaBa  BBICOKOI'O  JaBJIEHHA U

COCAMHCHUA Ha HAJIMYHUC YTCUCK. Ecmu HCUCIIPABHOCTDL HE
BBIABJICHA — IPOBCPUTH C IMOMOUIBIO TUAPABINYCCKOIO
TECTECpa Ka)KI[Hﬁ U3  KOMIIOHCHTOB CUCTEMbI 10
BBIABJICHUSA HCUCIIPABHOCTH.

MpepoxpaHuTenbHbIit

KnanaH

vapounnuuap
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| rmgpaBnrUyYecKnin

|___Tr-200
| — 1

Puc. 2 — Cxema TectupoBaHus Hacoca

TectnpoBanue Hacoca. HeoOXomumo COCIMHHUTH
otBepcte «CIMB» THUIPaBIMYECKOr0 TecTepa ¢ OakoM
rugpocucteMbl (uHus 1). DTa ITUHUS HEoOXoauMa MpH
BCEX HCHBITAHUAX THIPOCUCTEMBl T'HIPABINYECKUM
TecrepoM. OTCOEIUHUTH HACOC OT IPEAOXPaHUTETHLHOTO
knanaHa (uHUA 2). [ToAKITIOUUTH BBIXOJHOE OTBEPCTHUE
Hacoca k orBepcruto «[lomBomy ruaporectepa (JuHUs 3).
Harpy3ounslii  knamaH JODKEH OBITh  TOJHOCTBIO
OTKpBIT — €r0 pyYKa JODKHA OBITh MOBEpHYTA /IO yIopa
MIPOTHUB YaCOBON CTPEIIKU.

Bxirounts Hacoc. Ecnu HaOII0Nar0TCs
3HAYUTEIbHBIC KOJICOAHWS TIOKAa3aHUU pacxomoMepa u
MaHOMETpa — BO BCachIBalOUIeH JUHUM TPHUCYTCTBYET
KaBUTalUsi M HEOOXOJMMO TPOBEPUTH BCACBHIBAIOIINIA

TpYyOOIPOBO/I.
Ecin mokaszaHus pacxojoMepa U MaHOMETpa
CTaOWJIBHBI, HEOOXOUMO CHSATH CTaTHYECKYIO

XapaKTePUCTUKY Hacoca (3aBUCUMOCTb pacxoja oT
JIABJICHUS] Ha BBIXOJIE HAacoca MPH MOCTOSHHBIX 000pOTax
MIPUBOHOTO Baja HAacoca U IIOCTOSIHHOM TemIieparype
paboueli xuaxoctu). V3MepuTh MakCHMaJbHBIH Pacxon
Hacoca — MpU TOJHOCTBIO OTKPBHITOM HAarpy304HOM
knanaHe. IlocTeneHHO yBenn4uBasl JaBJIEHUE ITOBOPOTOM
pYYKH KiIallaHa IO YacoBOM CTpeNIKe A0 JOCTHKEHUS
MaKCUMAaJbHOIO MACIOPTHOTO 3HAYEHUs s JAaHHOTO
Hacoca, ONpPEAENUTh 3aBUCUMOCTb PacXxoja OT Harpys3Ku.
[locne OKOHYaHMS TECTUPOBAHUS TOJHOCTBIO OTKPBITh
Harpy304HBIN KJIanaH ¥ OTKIIOYUTH HacocC.

CpaBHUTH CHATYIO TaKUM 00pa3oM XapaKTEepUCTHKY
¢ macnopTHod. Ecnu oHa He COOTBETCTBYeT HAacIOPTHOM
pacxoHOM XapaKTepUCTHKE Hacoca — pobiemMa B Hacoce.
CpaBHUTEIBHBIE XaPAKTEPUCTUKH (3aBHCHMOCTh Pacxoja
OT BENWYMHBI JAABJICHUsI) VIS UCIIPABHOTO U AE(EKTHOro
HACOCOB IIpeACTaBlieHbl Ha puc. 3. Hampumep — ecnu
pacxom Ha BBIXOAE Hacoca IpH pabodyeM JaBiICHUH
yMeHbInaercs Ha 15-20 %, Hacoc HEOOXOIUMO 3aMEHHUTH
UCIIPABHBIM.
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Puc. 3 — CpaBHUTEIIBHBIE XapaKTEPUCTHKHU HACOCOB

Ecnu Hacoc (yHKIOHUpPYET
CIIEYIOIIIM HE00X0UMO
MIPEIOXPaHUTENBHBIA KiTallaH.
TecTupoBaHNe TPeJOXPAHUTENIBHOIO KJamaHa.
Heo0xonnMo OTKITIOYHUTE TPeOXPaHUTENbHBINA Ki1alaH OT

ruapopacnpeneauTens (JuHus 4), W MOJKIIOYUTh K

HOpPMAJbHO,
MIPOBEPUTH
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BXOJHOMY oTBepcTHio Tectepa «lloxBom» (uHUA 5), Kak
nmokasaHo Ha puc.4. OTKpBITh HAarpy304HBIN KiamaH,
BKIIOUMTH  Hacoc. [lo  mocTwkeHuio — paboueit
TeMIIepaTyphl, IOCTENIEHHO YBEIUYUBATH JaBJICHUE, HO HE
IPEBBIIIATh MAKCHUMaJIbHO JOIYCTUMOE 3HAY€HUs M

Hacoca. I[aBJ'IeHI/Ie, IIpU KOTOPOM pacxo[ IMmaaacTt Ao 0wu
SABJIACTCA JaBJICHUEM Cpa6aTI>IBaHI/Iﬂ
NpEeAOXPaHUTEIIBHOI'O KilallaHa. Ecnu 510 naBneHune HuKe
MaKCHUMAJIbHOI'O pa6oqero JAaBJICHUS UISI THAPOCUCTEMBI —
OTPETYINPOBATH HpeI[OXpaHI/ITeJ'IBHHﬁ KJiaIlaH.

MpenoxpaHuTenbHLIA

KnanaH

MmapoumnnuHap

Ll MMapaBnUyYeckui
pacnpegenuTenb

Puc.4 — Cxema TECTUPOBAHUS IIPECAOXPAHUTEIILHOI'O KJIallaHa

Ecnu IIpu MaKCHUMaJIbHOM pa6oqu JaBJICHUH
pacxodq 4epe3 TECTEp MEHbIIE, 4Y€M pacXoAd Yy Hacoca,
OHpeI[eJ'IeHHBIﬁ Inpu €ero TECTUPOBAHNUU (BCJ'II/I‘II/IHa
YMEHBIICHUS pacxona Oonplie HaCHOpTHOfI BCIINYUHBI

IpeOXPAHUTETIBHOM KIIallaHe, CIeIYIOIUM J0KEeH OBITh
HPOBEPEH TUIPOPACTIPEAEIIUTENb.

TectupoBanue  ruapopacnpefenureas.  [ng
TECTUPOBAHMUS, HEO00XO0I1MO OTKJIIOYUTh
TUApopaclpeeIuTeb OT BX0Ja B IWIMHAD (JIMHUA 7) U
HOJAKJIIOYUTH BBIXOJ THAPOPACIIPEAEIUTENS 6 K BXOTHOMY
orBepcTHio Tecrepa «lloaBom», YTOOBI THApPOCHCTEMA
COOTBETCTBOBAJIA IPUBEJCHHON Ha PHC. 5 CXeEMe.

MapouunuHap

e e e e i

MpapaBnu4eckumn

pacnpegenuTent

JUIA NIpEeAOXPaHUTCIIBHOT'O KJ1ariaHa pu JAHHOM
IlaBJ'IeHI/II/I) — B NpEeaOXPaHUTEIIbHOM KJIarlaHe
TNIPUCYTCTBYIOT yT€4KHU, KOTOpbIC JOJI’KHBI OBITH
YCTpaHCHBI.
Ecan HpO6J’IeMa 3aKJIK0YacTCsA HE B
MpenoxpaHnTenbHbINA
— —

TecTtep
rmapasnmMyecKknia

Puc. 5 — Cxema TecTUpOBaHUs THIPOPACIPEICIUTEIS

OTKpBITh HAaTPy304HBIA KJamaH. BkiarounTs Hacoc u
[0 JOCTWXEHHIO pabodell Temmeparypbl, HEepeKIOYUTh

ruapopacupeaeanTeb u

HaIlpaBUTh
ruApopacnpenenuTens K Tecrepy. lIpoBectu 3amepsl

IIOTOK oT
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pacxoma TpU  Pa3NIMUHBIX ~ 3HAYCHUSX  JaBJICHUS
(3HaYeHUsIX, TPU KOTOPBIX TECTUPOBAIKMCH HACOC H
MPEIOXPAHUTEIBHBIA  KiamaH). EcCaM MaKCHMaJIbHBINA
pacxon W JaBieHHE TOJIYYUTh HE YAAeTCs, NMPUYHUHOM
npoOJieM  SIBISIETCS  THIAPOPACHpPEACIHUTENb, KOTOPBIN
JIOJDKEH OBITh OTPEMOHTHPOBAH WM 3aMeHeH. Eciu
THIPOpACIpeIeIuTeNb B TIOpsIZIKE, npobiiema
3aKITI0YAETCs B THAPOLMIHHIPE.

TecTupoBaHne THIPABINYECKOH CHCTEMBI C
novombio "T" coexunenus. B cinyuae Hammuus B
THIPOCUCTEME ITOJIEPKUBAIOMINX (MPEIOXPaHUTEIbHBIX )
knanaHoB KII1, KII2 (puc.6), TecrupoBanue Bcei
THIPOCUCTEMBI HEOOXOIUMO MPOU3BOIUTH C MOMOUIBIO
"T" coennHeHUS.

HeoOxomnMo MOJKIIOYHTH BXOJHOE OTBEPCTHE
THIpaBandeckoro tectepa K "T" coequHeHUIo B cxeme,
Kak TokazaHo Ha puc. 6  (nmHEA 8).  OTKPHITH
HArpy304HBIH  KJamaH  peryJupoBaHHs  JaBJICHUS.
Bki1rounts Hacoc, yCTaHOBUTh HOMHHAJIBHBIE OOOpPOTHI
neuratens. [lo gocTwkeHHI0 paboyei TeMIeparypsl,

MpenoxpaHnTenbHbI

«T» CoegnHeHune

Tectep
rmapaBnuyecKni

MePEKITIOYUTh THAPOpacIpeAeIuTeNb U HAIIPaBUTh MOTOK
yepe3 mnoanepxkuBaromui kiaamaH KII1 ko Bxomy B
wwmHap (muHus 9). Perymupyrommii KiamaH TecTepa
YaCTHYHO  3aKpbITh, 4YTOOBI  MOPHIEHb  IIWJIMHAPA
mepeMecTwicsi B KOHEYHOe IojJokeHHe. Pabouyas
XKHUIKOCTh OyJeT Teub B 0ak MO0 uepe3 TUAPaBIMYECCKUMA
Tecrtep, JMOO uepe3 YTEeUYKH B KOMIIOHEHTaX CXEMBI.
[IpousBectn  m3MepeHWe pacxoma 0e3  Harpysku.
VBEMUUUTH HArpy3ky B CXeMe, MEUICHHO 3aKpbIBas
Harpy304HBIH KJalaH TecTepa M HM3MEPUTh PacXof MpH
JABIIEHUU  YYTh HIDKE  JIaBJICHHS HaCTPOMKH
MIPEJOXPAaHUTENBHOrO KiamaHa. Pa3HuIia B MOKa3aHUIX
OyIer CBHIETENbCTBOBATh O MOTEPSIX paboyeld )KUAKOCTH
n3-3a yredek B cxeMme. IIpomomxute yBeIW4YMBATH
Harpy3ky, TOKa  pacxoi  pe3ko He  yIlajaer.
3adukcupoBaTh MOKa3zaHHUs MaHOMETPA, BEJIMYHHA STOTO
JIaBJICHUS paBHa JIaBJICHUIO HACTPOMKH
npenoxpanurensHoro knanana KII1.

MmapounnuHap

L ruapaenuueckuit
pacnpegenuTens

Puc. 6 — TectupoBanue "T" coenunenns

YUtoO0sI MOJTY4UTh 3HAYECHUS HACTPONKHU
npeaoxpanuTenpHoro  kimamana — KII2,  HeoOxomumo

W3MEHUTh HalpaBlIeHHE MOTOKAa THAPOpaclpeenuTeNeM
KO BTOpoMYy BXomy B wwiuHip (iuHums 10). M cHoBa
MIOBTOPUTH OMMCAHHYIO BBIIIE MPOLEAYPY.

UroObl HM30JIMpOBAaTh HEHUCHPAaBHBIH KOMIIOHEHT,
HEOOXOJMMO HCIIONIb30BaTh IIPUMEpPHI  TECTUPOBAHUS,
ONHCaHHblE paHee U MNPOWUIIOCTPUPOBAHHBIE Ha
puc. 2,4, 5.

Takum oOpa3om, [aHHas MeToAuKa (HajgH4yHe
YETKOro IUIaHa AEHCTBUIA) MCIIONB30BaHUS THUAPOTECTEPA
TIr-200 no3BoOJsIET CHU3WUTH BpEMEHHbIE M (DMHAHCOBEIC
3aTpatsl 3a CYET TOro, YTO:

BXOJISIIIIETO B HEE THIPABIMYECKOTO 000PYI0BaHHS;

2) ormazaer HEOOXOAMMOCTh B JIOPOTOCTOSIIHX
CHEUUaNbHBIX CTEHJaX IS MpPOBENCHUS OOJBIIMHCTBA
JIMarHOCTHYECKHUX U PEryJIHUPOBOYHBIX padorT.
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