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BHUMAHHUE!

HCpC}I yCTaHOBKOﬁ n IYCKOM TCIUIOCUCTUMKOB BHHUMATCIBHO M3YUYUTC HACTOAIICC
PYKOBOACTBO IIO 3KCIUTyaTalluu U ,HeﬁCTBYIOHIyIO HUHCTPYKIHUIO 11O NX YCTAHOBKC.

OOpaTuTe BHUMaHKE Ha CJIEIYIOIINE MTOJIOKEHHUS:

- TpU TEPBUYHOM MOHTa)XKE, a TaKKe TI0CIe PEMOHTAa U TOBEPKU TEIIOCUETYUKOB
PEKOMEHIYEeTCs TPOKOHTPOIHPOBATE!

" COOTBETCTBHE 3aBOJCKMX HOMEpPOB HCIOJIB3yEeMbIX IEPBUYHBIX IMpeodOpa3oBareneil u
TEpMOTIpeoOpazoBaTeNeil 3aMCaHHbIM Ha 3TUKETKE, PACIIONIOKEHHOW CTpaBa Ha KOpITyce
U3MEPUTENHLHOTO OJI0Ka;

" COOTBETCTBHE 3aBOACKHX HOMEPOB HCIIOJB3yEeMBIX IEPBHYHBIX NpeoOpas3oBaTeneii, a
TakK€ COOTBETCTBHE HOMHUHAIBHOW CTATUYECKOW XapaKTEPUCTUKH HCIOIb3YyEMBIX
tepmonpeobopazopateneit (10011 wim 100M, unu Pt100) ¢ BeIBOomMMOW HAa WHAMKATOP
TEIIOCYETYMKA COOTBETCTBYIOINICH NH(OpMaLIneH,

T.K. TIPH UX HECOOTBETCTBUM HEBO3MOXKHO HCIIOJIb30BAHHE TEIUIOCUETUYMKA JJISI KOMMEPUYECKOTO
ydera;

- TpU MOHTa)XX€ NMEPBUYHBIX IpeoOpa3oBareseid, cleaysl HalpaBICHHIO MMOTOKA TETJIOHO-
CUTEIs, YCTAHOBUTH YYaCTOK MPSIMOJMHEWHOM TpyObl JIIMHON HE MEHEe ISITU YCIOBHBIX IMaMETPOB
JI0 ¥ TPEX IMAMETPOB IOCIIE KAKIO0r0 IEPBUYHOTO MTpeodpa3oBaTes;

- TMepBUYHBbIE U3MEPUTEIbHBIE MPeoOpa3zoBaTeNn TOJKHBI MOHTUPOBATHCA TakK, YTOOBI OCh
ANIEKTPOAOB OblJa TOPU3OHTAJIbHA, B pPa0OYMX YCIOBHSIX BEChb O0BEM TpPYyObl MEPBUYHBIX
npeoOpaszoBareseil JOKeH ObITh 3all0JIHEH TEIJIOHOCUTENEM, B IPOTUBHOM CJIy4yae TEeIJIOCYETUUK
OyzeT naBaTh NMPOU3BOJIBHbBIE MOKa3aHMs (B Clyyae OTCYTCTBHS TEIUIOHOCHTENS B TpyOOHpoBOJE,
HanpuMep, Npu PeMOHTE, MpopUIaKTHKE TPyOOIpoBoJa U T.N., HEOOXOJUMO 3aMKHYTh HAKOPOTKO
KJIeMMsbI 1, 2 1 3 mepBUYHBIX peoOpa3oBaTesieil Wik MepeBECTH TEIUIOCUETUYHK B peskuM <CTom> u
OTKJIIOYUTH TTUTAHHUE);

- He JIOIlyCKaeTcsl CHIDKEHHE TaBJICHUS B TPyOONpOBOAE HA MECTE YCTAaHOBKH IEPBUYHOTO
npeoOpa3oBaresisi ¢ (PTOPOIIACTOBBIM MOKPHITUEM HH)KE HIDKHErO Tpejesia Auarna3zoHa atMmocdep-
HOTO JIaBJICHHS, OTIPEIENIAIONIETO YCIOBHSI SKCIUTyaTallly;

- MOHTaX 3JIEKTPUUECKUX LTl ClIeqyeT MPOU3BOIAUTH CTPOrO MO AJIEKTPUUYECKOM cXeme
HOJKITIOUEHUS;

- HE JIOMyCKaeTcs MPOKJIaJKa MPOBOAOB LIEMM MUTAHMs MEPBUYHBIX MpeoOpazoBaTeneil B
OJTHOU TpyOe ¢ CUTHAJIBHBIMH IIPOBOJIAMH (B TOM YHUCIIE U OT TepMONpeoOpa3oBaTeneii);

- 3ampemiaeTcs MPOU3BOIUThH CBAPKY Ha TPyOe U diaHIaX MePBUYHBIX MPE0Opa3oBaTEIICH.

[lepBuuHble M3MEpPHUTEIBHBIE MPEOOPA30BATETN U H3MEPUTEIbHO-BBIUMCIUTENBHBIA OJI0K
TEIUIOCYETYUKOB SIBJISIOTCS MOJOOPAHHBIMU COCTAaBHBIMM YaCTSIMH, 3alpeIiaeTcs MPOU3BOIUTH HUX
IPOM3BOJILHYIO 3aMEHY B KOMILJICKTE TEIIOCUETUHKA.

H3roroBuTenb OCTaBISIET 32 COOOM MPaBO BHOCUTH B KOHCTPYKIIMIO M CXEMY TEIIOCYETYNKOB
U3MEHEHUS HEMPUHIMITHAIBHOTO XapakTepa 0e3 OTpakeHuUs! UX B PYKOBOJICTBE I10 SKCILTyaTalllu.

Anpec penpUsITHI-H3TOTOBUTEIIS:
AS Aswega, Lastekodu 48, Tallinn 10144, Eesti — DcTonwus.
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1 BBOAHAA YACTDH

1.1 Temnocuerunku SA-94/2 (B manmpHEWIIeM — TEIUIOCUYETYHMKH) IPEIHA3HAYCHBI JUIS
U3MEPEHUs] U KOMMEPUYECKOro y4eTa KOJUYECTBa TEIUIOTHI (TEMJOBOH SHEpruu*) B OTKPBHITHIX
cUCTeMax TeIJIOCHAOXKEeHHS, TIOTPEOIIIEMOTO KUIBIMH, 00IIECTBEHHBIMH, KOMMYHAJIbHO-OBITOBBIMU
3IaHUSIMM, TTPOMBIIUIEHHBIMU MPEINPUATHAMM, a TAKKe Ul HCIIOJIb30BaHHUS B aBTOMAaTU3UPOBAaH-
HBIX CUCTEMaX Y4eTa, KOHTPOJISI U PETryJIMPOBAHUS TEIIIOBOM SHEPTUH.

1.2 B cocraB TEIIOCUETYNKOB BXOAT:

- JIBa IEPBUYHBIX M3MEpUTENbHBIX npeoOpazoBatens [IPH pespOoBoro miau ¢uanueBoro
HOJICOEAMHEH U (B AajbHEHIIEM - IEpBUYHBINA IpeoOpa30BaTelib), yCTaHABIMBAEMBIX HA IPSIMOM U
oOpaTHOM TpyOOTPOBOJIE;

- U3MEPUTEITHHO-BBIUUCIUTENRHBIN 0110k VIBB (B manbHeiiiem - nu3aMepuTeNnbHbIi 0J0K);

- KOMIUIEKT U3 JByX TEpPMOIpeoOpa3oBareneil CONpOTUBIEHUS WM JIBa TEPMOIIPEOOpa3oBa-
TeJs CONPOTUBIIECHUS, TMOAO0OpaHHbIE B TMapy, M TpeTud (MO JOroBopy Ha IIOCTaBKY,
NpeIHa3HAYCHHBIN I U3MEPEHUs TEMIIEPaTyphl B TPYOOIPOBOIE MOJMUTOYHOM XOJIOIHONW BOJBI Y
MOCTABIIMKA TEeIJIa) TepMoIpeoOpazoBarenb conpotuBiieHns kinacca aomycka A mo 'OCT 6651-94 ¢
HOMMHaJIbHOW cratndecko xapakrtepuctukodl 100II, miom 100M, unm Pt100 (B panbpHelimem -
TepMOTIpeoOpa3zoBaTen);

- ZBe WIM TpU (B Cllyyae HaJIM4Ms TepMOIIpeoOpa3oBarTes, ONpeeeHHOIO JOrOBOPOM Ha
IIOCTaBKY ) 3allIUTHBIE TUJIb3bI AJIs1 YCTAHOBKU TEPMOIIpE0Opa3zoBaTeseil CONpOTUBIECHUS.

1.3 TemnocyeTynky 00ECHEUMBAIOT M3MEPEHHE M HAKOIJICHME C HOPMHPOBAHHOM
HOIPEIIHOCTBI0O CYMMapHOro KOJHMuYecTBa TemiaoTel E M konuuectBa TteminoHocutens V1 npu
3HaueHuu pacxoja QI u xonmyecTBa TerioHocUTEN V2 npu 3HaueHuH pacxona Q2 B AuamnasoHe OT

4 mo 100 % BeIOpaHHOTO HamMOOJBIIEro pacxona Qmax, MPUBEAECHHOTO B Tabmuie 1 sl KakIoro
YCIIOBHOTO TMaMETPa COOTBETCTBYIOIIECTO MIEPBUYHOTO TIPeOOpa30BaTEIIS.

Br16op mo06oro u3 npuBeaeHHBIX B Ta0nuIe | 3HaueHU HAaUOOIBIIIEr0 pacxoa A KaKI0ro
YCJIOBHOTO JHAMETPa UCIOJIb3YEeMbIX MEPBUYHBIX mpeodpazoBaTeneit Q1 u Q2 6e3 HOMOTHUTEIBHON
PEryJIUPOBKU MOXKET OBITh OCYIIECTBJICH oTpedburteneM B pexume “Ciyxe0H0e” B COOTBETCTBUU C
pEKOMEHIalMsIMU, PUBEACHHBIMU B opa3zaene “Iloaroroska k padbore”.

1.4 T'aGapuTHble, YCTaHOBOYHbIE M NPUCOCTUHUTENBbHBIE pa3Mepbl TEIIOCYETUYHKOB
IIPUBE/ICHBI HAa pUCYHKaX 1 - 6.

* TermoBast 2Heprusi, 00yCIOBICHHAs W3MEHEHUEM TEMIIepaTyphl TEIJIOHOCUTEIsS

(MU 2714-2002).
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Tabmuna 1
Y cioBHbBIM OpHEeHTUPOBOYHOE 3HAYEHHUE BEPXHETO
JaMeTp npejesia CKOPOCTH TETTIOHOCHUTEIS, M/C
HIEpBHAHOTO 1,00 125 [ 160 [ 200 [ 250 3.20
npeoOpa3oBa-
Tes, Haubonpmuii pacxon,
3
D, , MM Qmax, M /4
10 0,25 0,32 0,40 0,50 0,60 0,80
15 0,60 0,80 1,00 1,25 1,60 2,00
25 1,60 2,00 2,50 3,20 4,00 5,00
40 4,00 5,00 6,00 8,00 10,00 12,50
50 6,00 8,00 10,00 12,50 16,00 20,00
80 16,00 20,00 25,00 32,00 40,00 50,00
100 25,00 32,00 40,00 50,00 60,00 80,00
150 60,00 80,00 100,00 125,00 160,00 200,00
200 100,00 125,00 160,00 200,00 250,00 320,00
300 250,00 320,00 400,00 500,00 600,00 800,00
400 400,00 500,00 600,00 800,00 1000,00 1250,00
Oxonuanue Tadaunsl 1
YcioBHbBIH OpUEHTHPOBOYHOE 3HAYCHHUE BEPXHETO
JIaMeTp npejesia CKOPOCTH TETUIOHOCHTEIIS, M/C
TCPBITHHOTO 4,00 5,00 | 6,00 | 8,00 [ 10,00
npeoOpa3oBa-
Tens, HauGonpmmii pacxon,
Dy , MM Qmax» M3/ 9
10 1,00 1,25 1,60 2,00 2,50
15 2,50 3,20 4,00 5,00 6,00
25 6,00 8,00 10,00 12,50 16,00
40 16,00 20,00 25,00 32,00 40,00
50 25,00 32,00 40,00 50,00 60,00
80 60,00 80,00 100,00 125,00 160,00
100 100,00 125,00 160,00 200,00 250,00
150 250,00 320,00 400,00 500,00 600,00
200 400,00 500,00 600,00 800,00 1000,00
300 1000,00 1250,00 1600,00 2000,00 2500,00
400 1600,00 2000,00 2500,00 3200,00 4000,00

IIpumeuanue - [log HanGoabmuM pacxogoM Qpax  TOApa3yMeBaeTCs 3HaUECHUE pacxo/a,
npud KOTOPOM TEIUIOCUETYHKH OOECIeYNBAIOT CBOM METPOJOTHYECKUE XApaKTEPUCTHKU IPHU
HEIpePBIBHON paboTe.
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2 YCTPOKCTBO U IIPUHIIUII PABOTHI
2.1 YcrpolcTBO TEMIOCUETYUKOB

2.1.1 TenyocYeTYUKU COCTOST U3 JIBYX NEPBUYHBIX NMpeoOpazoBaTesneil (1aTYNKOB pacxona),
yCTaHABJIMBAEMBIX Ha MPSMOM (ITOJAIONIEM) U 00paTHOM TPyOOIPOBOIaX, N3MEPHUTEIBHOTO OJIOKA U
IBYX (MM TpeX IpU COOTBETCTBYIOIIEM 3aKa3e) TepMoIpeoOpa3oBarenel, yCTaHaBIMBAaEMbIX Ha
psSMOI 1 00paTHBINA TPYyOOTPOBOIBI M TPYOOIIPOBOI XOJIOAHOM BOJIBI, HCIIOIB3YEMOM /ISl TOAMUTKA
CHCTEMBI TEIJIOCHA0KEHHs HA UICTOUHUKE TEIUIOTHI (TP €ro HaJIM4un).

2.1.2 TlepBuunbie mpeoOpa3zoBaTeIU COCTOST U3 KOpPIyca C MarHUTHOM CHUCTEMON U
HEMarHUTHOM TpyOBbI C 3JIEKTPOJaMH, BHYTPEHHSS OBEPXHOCTh KOTOPOM MOKPHITa U30JIALUOHHBIM
MaTepuaioM - (PTOPOILTIACTOM.

OJEeKTPOJbl PACHOJOKEHBI B CPEHEM CEYEHMH TpPYyObl, AMAaMETpPalbHO MPOTUBOIOJIOKHO
JpyT APYTY W U30JIHPOBAHBI OT TPYOBI.

MarHuTHas cucTeMa COCTOUT M3 JABYX OOMOTOK C CEepA€YHMKAMM, pa3MEIleHHBIMHU 0 00e
CTOPOHBI OT TPYOBI TaK, YTOOBI IEKTPO/IbI HAXOAUIICH B CEPEAMHE 30HbI 3JIEKTPOMAarHUTHOTO TOJISL.

Ha xopmyce ycTaHoBiieHa KiIeMMHasi KOpoOKa.

JInnus pazpeMa KopIilyca yIUIOTHEHA TEPMETUKOM.

Kpblmika ki1eMMHOH KOpOOKHM U IUTyLEpbl KaOelbHBIX BBIBOJAOB HMEIOT PE3UHOBBIE
YIUIOTHEHHUS.

Ha npucoeauHuTenbHbIX (uiaHIax MEpBUYHBIX NPeoOpa3zoBaTeseil ¢ yCIOBHBIM AUAMETPOM
10 - 25 MM 3akperuieHbl 3a3emisiione (IaHubl, KOTOpbIE MNpPEIHA3HAYCHBI IS 3a3eMJICHHUS
TEIUIOHOCUTEJS U AJIS 3aIUThl OTOOPTOBAHHOT'O BHYTPEHHETO MOKPHITHS TPYOBI.

B xoMIIIEKT mocTaBKM MEPBUYHBIX IpeoOpa3oBaTelieit ¢ ycioBHbIM quaMerpoM 40 - 400 mm
3a3eMJISIoIIMe (UIaHIBI HE BXOJAT.

2.1.3 V3mepuTenbHbIil OJOK COCTOMT M3 TPEX MEYaTHBIX IUIAT, COEIMHEHHBIX MEXIY CO00i
JBYMs IUIOCKUMH KaOeJIs MU M pa3MEIlEHHbIX B INIACTMACCOBOM KOpITyCe.

Ha nepenneit nanenn u3MepUTEIbHOTO OJ0Ka (CM. PUCYHOK 4) pa3MeIleHbl HHAUKATOP U TPU
KHOIIKH yTpaBJICHUS.

2.2 Ilpunmun paboThl TEIUIOCUETYNKOB

2.2.1 TennocueTYMKH MPOU3BOIAT U3MEPEHUE MOTPEOIIEMOr0 KOJIMYECTBA TEIJIOTHI ITyTEM
o0paboTku mHpoOpMaIuu o pacxojae TeruioHocutens Q1 W pa3HOCTH €ro TEMIOCOACPKAHUS 10 H
nocie noTpeOuTeNst TeMIOTHI.

2.2.2 TenaoCYeTUNKH MPOU3BOAAT ABTOMAaTUUYECKOE BBIYMCIIEHUE U HAKOIUIEHHME CyMMapHbIM
UTOTOM KoJudecTBa Teriotel E B MBT1-4 mo dopmyne

e L
E=[——Qlp;(h; —h3)dT - [——Q2p,(h, —h3)dT , @.1)
£,3600 %,3600
rie QIl, Q2 - 00beMHBII pacxoa TETUIOHOCUTEINSI, COOTBETCTBEHHO, B NMPSAMOM W OOpPaTHOM
TpyOOIpOBOIaX, MS/‘I;
P1, P2 - YAENIbHas MIOTHOCTh TEIUIOHOCUTENS,, COOTBETCTBEHHO, B MPSMOM U 0OpaTHOM
TpyOompoBoax, KF/M3;
hi,hy - SHTaNBNUA TEMIIOHOCUTENS, COOTBETCTBEHHO, B MPSIMOM M 0OpaTHOM TpyOOMpoOBO-
nax, MBT-u/kr;
h3 - SHTAJIBIHS XOJIOAHOHN BOBI, HCIIOIB3YEMOM ISl TOJIUTKHA CUCTEMBI TEIUIOCHA0XKe-

HMS Ha UCTOYHMKE TEIIOTH, MBT-4/KT;
T1, T2 - Bpemsi, COOTBETCTBEHHO, HaYaia U KOHI]A U3MEPEHUS U HAKOTUICHUS, U.
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3a HOMHMHAIBHOE [aBJCHHE MpPH BBHIOOPE TAOMMYHBIX 3HAYCHHH YAENBHOM SHTAIBINN
(TemioconepxkaHusl) U YIEIbHON TIIOTHOCTH TEIJIOHOCUTENS MpUHATH 3HaYeHus 0,9 u 0,5 MIla mis
IPSIMOTO U OOPATHOTO TPYOOIIPOBOAOB, COOTBETCTBEHHO.

2.2.3 B “nerHem” pexxume pabOThl CUCTEMBI TEIUIOCHAOKEHWS, KOTJa y TOTPeOHTes
TEIJIOTa PAacXOdyeTcsi TOJbKO Ha Tropsuee BOAOCHAOXKEHUE, T.e. OTCYTCTBYET LUPKYJISALMS
TETUIOHOCHUTENSI B CHUCTEME OTOIUICHWS W 3HAaYeHHWe pacxona B oOpaTHOM TpyOompoBome Q2

CTaHOBUTCS MEHbBIIEC BHIOpaHHOTO moTpeduTeneM 3HadeHHUS Q2p,in, TEMIOCUETYMKH HAYWHAIOT
ABTOMATHYECKH TPOU3BOIUTH BEIYMCIICHUE W HAKOIJICHHE CYMMAapHBIM UTOTOM KOJIMYECTBA TETIOTHI
E no dpopmyne

T2
1
E= [——Qlp,(h; —h3)dT (2.2)
Tl3600
[Tpu 3TOM mpomOIKAETCSI CYET BPEMEHHM HAapaOOTKHU TEIIOCUeTYHKA Tpap, MPOAOKAETCS
duKkcanys B MaMsITH CTATUCTHYSCKUX JTAHHBIX, 2 HA HHIUKATOPE WHIAUIUPYETCS TEKyIlee 3HAYCHHE
pacxona Q2.

2.2.4 TemnocueTynkn (UKCHPYIOT HEIITATHBIC CUTyallMd C KOJAMH, IMPUBSIACHHBIMH B
Tadimue 2.

2.2.5 Ecnu 3HadyeHue pacxona TtemnoHocutens Q1 cranoButcst Menbine, yeM Qlyin,
IMPEKpalacTCAa HAKOIIJICHUC CYMMAapHbIM HTOI'OM KOJIMYCCTBA TCIIJIOTHI E un xommuectBa
teroHocutenss V1 m V2, HO cyer BpeMEHM HapaOOTKH TEIIOCUeTYHMKa Tpap MPOJIOJDKACTCS,
MpOoaOJIKACTCA TAKKC (bI/IKCB.I_[I/ISI B IMaMATHU TCIVIOCYCTYHKA CTATUCTUYCCKUX JJAHHBIX O paCXoAc, a Ha
WHJIUKATOPE MHIULIUPYETCS TeKyliee 3HaueHue pacxoaa Q1.

2.2.6 Ecnu 3HaueHue pacxoja B OAHOM U3 TpyOOIpoOBOIOB HaxoauTes B mpenenax Q== 1%

0T Qmax, TMOKa3aHUSI COOTBETCTBYIOIIETO pacxoja Ha HMHAMKATOPE TEIUIOCUeTYnKa OyIyT paBHBI
HYJIIO.

B stom ciyuae Hymio OyayT paBHBI CpPEeTHEUACOBBIE M CPEIHECYTOYHBIE 3HAYEHUS ITOTO
pacxojia, a TAK)KEe ero TEeKyIlee 3HaYeHUE, CYUTHIBAEMOE Yepe3 MOCIIeI0BaTeIbHBIN HHTEpdEeiic (pu
Q1 =0 Oyzaet paBHa HyJIIO U TOTpeOIsieMas TEIJIOBask MOIIHOCTH P).

IIpu 3HayeHuu nr00Oro U3 acxoa0B MCHBIICEM, 4Y€EM MHHYC 1 % oT cCOOTBETCTB Omero
>

Qmax (T.6. pacxox UMeeT OTPULIATENIbHOE 3HAYEHUE), TEIJIOCUETYUK BOCIHPUHUMAET 3Ty
CUTyallil0 KaKk COOCTBEHHYIO HEUCHPABHOCTb, (PUKCHUPYET B MaMITH COOTBETCTBYIOIIYIO
HEMITAaTHYI0 CHUTYallMI0 M TMPEKpallaeT CYeT HE TOJbKO KOJUYECTBA TEIUIOTHI U KOJUYECTBA
TEIUIOHOCUTEIS, HO M BpeMeHHU HapaOoTKH Tpag.

Ecin 3HadyeHne pacxona B JOOOM W3 TPyOOIPOBOJOB TPEBHINIACT BHIOPAHHOE 3HAYCHUE

Qmax, TEIOCYETYHUK TOJIBKO (PUKCUPYET COOTBETCTBYIOLIYIO HEIITATHYIO CUTYAIIHUIO.

227 llpu CHWKEHHH pa3HOCTH TEMIEpaTyp TEIUIOHOCUTENSI HIDKE BBIOPAHHOTO
noTpeduTeneM 3HadeHUsT HauMeHbledl pasHoctu temmeparyp dTmin teruiocueTduk (UKCUpyeT
HEIITaTHYIO CUTYAIMIO U MPEKpaIlaeT BEIYUCICHIE W HAKOIUICHHE CyMMAapHBIM UTOTOM KOJHYECTBA
TEIJIOTHI, HO TIPOJOJDKAET CYeT KojudyecTBa TerioHocutens V1 m V2 u BpemMeHH paboThI
TETUIOCYETUHUKA.

[Tlpu cHmxenun pasHoctu Temmeparyp Huwxke 0 °C (t.e. mpu Tl < T2) Temnocyeryux
(UKCUpYeT HEIITATHYIO CUTYaLMIO U MPEKpaIlaeT TaKKe BBIYMCICHUE U HAKOIUIEHHE CyMMapHBIM
UTOIOM KOJIMYECTBA TEIUIOHOCUTENSI U BPEMEHU pabOThl TEIIOCUETYHKA.
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Ta0muua 2
Kox [Iprunna Cuer mapameTpa Nupukanus
BO3HUKHOBEHUS E V1 V2 | Toas pacxona
01 BrikitoueHue nuTaHus - - - -
02 Brixon u3 pexuma <Cuer> - - - -
04 HewncnpaBHocTh TaliMepa wiu ) ) ) )
€ro DJICMEHTA MUTaHUs
06 E(I;IIV([):)I:I/II/I YPOBEHBb BHEITHHUX N N N N
08 HewucnpaBHocTh B 11€nH ) ) ) )
TEpMOIpeoOpa3oBarTesei
10 1% >Q1>-1% ot Qlpax - - - + [Ql=0
11 Q1 > Qmax + + + + Ql1=0Q
12 QI <Qlmin - - - + |Q1=Q
13 QI <-1% ot Qlyax - - - - Ql=-Q
14 T1> 150 °C - - - - | QI /) = QI (/)
15 TI<0°C - - - - QI(M3/q) = QI(t/u)*
16 dT <dTmin - + + +
17 dT <0°C - - - -
20 1 % > Q2> -1 % ot Q2nax + + - + [Q2=0
21 Q2> Q2max + + + + 1 Q2=Q
22 Q2 < Q2min + + - + |Q2=Q
23 Q2 <-1% oT Q2nax - - - - |1Q2=-Q
24 T2> 150 °C - - - - Q2(M3/q) = Q2(T/u)*
25 T2<0°C - - - - | Q2 /) = Q2(1/u)*
26%* T3 > 50 °C - - - -
27%* T3<0°C - - - -

IIpumeuanue — Hemrarnas cutyanus ¢ kogoM 06 TOJIBKO yKa3bIBA€T HA HAJTUYUE CHIIBHBIX
IIOMEX I10 CETH IMMUTAaHUA WU OTCYTCTBHUE TOJHKHOTO 3a3€MJICHHUS.

* Pacder MaccoBOro pacxoja TEIUIOHOCUTENS uepe3 IEepBUYHBIA MpeoOpa3oBaTelb,
YCTAQHOBJICHHBI Ha COOTBETCTBYIOLIEM TpPyOONpOBOJAEC, B T/4 TMPOU3BOJUTCS C YJACIBbHOU
TUIOTHOCTHIO p = 1,0 AV

** HemartHast cuTyaluss (UKCHPYETCS TOJBKO IMPH BBIOOPE pPEeKUMa M3MEPEHUS TEMIIe-
patypsl T3.

2.2.8 Ilpu cHWKEHUW HANpsHKEHUS NHTaHUA TeruiocdeTunka Humwke 170 B ero paGora
OCTaHAaBIIMBAETCS, TEIJIOCUETUMK IPEKpallaeT pearupoBaTh Ha HAXKaTHE KHOIOK, a B €ro MaMsTH
(buKcupyeTcss HayaJlo HeMTAaTHOM cuTyanuu ¢ koaoM 01 (BeIKIIIOYEHHE TUTAHUS).

Pabora TertocueTdynka BO30OHOBIISIETCSI TOCTIE TMOBBIIICHUS HAPSOIKCHUS THTAHUS BBIIIE
175 B, npu 3T0oM QUKCHUPYETCS OKOHYaHHE HEeTaTHOM cutyaruu ¢ kojgom 01.
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2.2.9 Qukcauus B MaMATH TEIUIOCUETYMKA BCEX HEIUTATHBIX CUTyallUd, 32 HUCKIIOYEHUEM
HemTaTHeIX cutyauuid ¢ xkomamu 01 m 02, mpoucXoauT OAWH pa3 B MUHYTY NPH YCJIOBHUH, YTO
HaJIMYMe HEeIITaTHOM CUTyaIlH MOATBEPKAAETCS IBAX/IbI MOJIPsIT B MOMEHTHI BpeMeHu n MuH 00 ¢ u
(n + 1) mun 00 c. [Ipu sToM peructpanysi Hayanaa HEMITATHON CUTyallMd B MaMSITU TEIUIOCYETYUKA
MPOUCXOIUT B MOMEHT BpeMeHnu (n + 1) mun 00 c.

Ecnu B MomeHT BpemenH (n + 1) Hanuuue HEMTATHON CUTYyalluy HE MOJATBEP)KIAeTCs, OHA B
HaMsITH TEeIJIOCYETYMKA HE PETUCTPUPYETCSL.

AHanoru4Ho IMpOHUCXOaUT q)HKcaHI/H[ MOMEHTA OKOHYAHMS HEIITAaTHOM CUTyalu.

Bpewms peructpanuu HemraTHbIX cutyanuid ¢ kogamu 01 u 02 (Beixox u3 pexxuma <Cuer>)
¢ukcupyercss ¢ TOYHOCTBIO JI0 CEKYHJIbl, IIPM 3TOM OCTAaHABIMBACTCS HAKOIJIEHUE CYMMapHBIM
UTOrOM KOJMYECTBA TEIUIOThI, KOJMYECTBA TEIJIOHOCUTENS M BPEMEHHU pabOThl TEMJIOCUYETUHKA.
Boluncnienue 1 HakoIJIEHHE CTATUCTUUECKUX JIaHHBIX IPEKpaIaeTcsl.

2.2.10 TIpu nHaxoxaeHuu B pexxume <Pabora> m <Cuer>, T.e. OTCYTCTBUM HEIUTATHOM
cuTyauuu ¢ koaoMm 02, TEMI0CYETUUK BBIYMCISAET U PUKCUPYET B MAMATH CTATUCTUYECKHUE JTaHHBIE
00 M3MepseMBbIX MapaMeTpax CUCTEMbl TEIUIOCHA0)KEHUS HE3aBHCHUMO OT HAJIWYMS TeX WJIM MHBIX
HEIITAaTHBIX CUTYyalil, 32 UCKIOYEHUEM HEITaTHhIX cutyauuil ¢ kogamu 01 u 04 (HencnpaBHOCTH
TaiiMepa UM €ro 3JeMEeHTa UTaHMs).

3 YKA3AHUA MEP BE3OITACHOCTH

3.1 McTtouyHnkamMu OMacHOCTH MPHU MOHTAXKE W IKCIUTyaTallMd TEIJIOCUETUYMKOB SIBIISIOTCS
ANEKTPUUYECKUN TOK, a TaKXKe TEIJIOHOCUTENb, HaXoJsluicsa moxa naeieHueMm o 2,5 MlIla npu
temnepatype 1o 150 °C.

3.2 be3omacHOCTH IKCILTyaTallly TETIOCUETYMKOB 00ECTIeYnBACTCS:

- POYHOCTHIO TPYOBI IIEPBUYHBIX IPEOOpa30OBaATENCH;

- TEPMETUYHOCTHIO (PIIAHIIEBOTO MM PE3LOOBOTO COSTUHEHHS TIEPBUYHBIX Mpeodpa3zoBaTeie
¢ TpyOOIIPOBOHON MaruCTpalbio, OIBOASINEH TETUIOHOCHUTEb,

- HaJIe)KHBIM KPETUICHHEM TETNIOCUETYMKOB MPU MOHTaXe Ha 00BEKTE;

- KOHCTPYKITUCH TEIIOCUETYNKOB, TapaHTUPYIOMIEH 3aluTy OOCTY)KHUBAIOIIETO MEpCcoHaIa
OT COTMPUKOCHOBEHHSI C JETANISIMU U Y3JIaMU, HAXOASIIUMUCS TI0]] ONTACHBIM HAIPsHKEHUEM;

- H30JISIIUEH NIEKTPUYCCKUX TICTICH COCTABHBIX YACTECH TEIIIOCUYCTUHNKOB;

- HaJIe>KHBIM 3a3€MJIEHHEM COCTABHBIX YacTel TEIIOCUETUHKOB.

3.3 Dkcruryaranusi TEIUIOCYETYMKOB CO CHATBHIMU KPBIIIKAMH €r0 COCTaBHBIX 4YacTe He
JIOTTYCKaeTCsl.

3.4 Tlepen BKIIIOYEHHEM TEIUIOCUYETYUKOB B DIIEKTPHUYECKYIO CETh NHUTAHUS HEOOXOIUMO
3a3€MJIMTE €r0 COCTaBHBIE YACTH.

YcrpaneHne NeeKTOB TETUIOCUYCTYMKOB, 3aMEHA, MPUCOCIWHEHUE W OTCOSAMHCHUE WX OT
TpyOOmpoBoJa JOMKHO TMPOU3BOAUTHCA TPU TOJHOCTHIO OTCYTCTBYIOIIEM JaBJICHUU B
TPyOONPOBO/IE ¥ OTKIIOYCHHOM HANPSHKEHUU TTHTAHUS.

3.5 K pabGore mo MOHTaxy, yCTaHOBKE, IOBEpKE, OOCIYyXHBAaHUIO M OKCIUTyaTalluu
TEIUIOCYCTYNKOB JOITyCKAIOTCS JIMIIA, UMEIONUE HEOOXOAMMYIO KBATH(DHUKAINIO, N3yUHUBIIUE JAHHOES
PYKOBOJICTBO IO SKCILTyaTalliy U MPOILIEIINe HHCTPYKTAX 10 TEXHUKE OE30MacCHOCTH.
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4 TIOAI'OTOBKA TEIIVIOCHETYHMKOB K PABOTE

4.1 OOume TpeboBaHus

MoHTax u YCTaHOBKa TCIIJIOCUCTYHUKOB JOJKHBI IPOU3BOJUTLCSH KBaJ'II/ICbI/IHI/IpOBaHHI)IMI/I
crneguaimcraMmm B CTPOroM COOTBETCTBHUM C HACTOAIIUM PYKOBOACTBOM IIO 3KCIUTyaTalluu U
YTBCPKACHHBIM ITPOCKTOM YCTAHOBKHU TCIIJIOCHCTUMKA.

4.2 PacmakoBka

Ilepen ycTaHOBKOH TEIIOCUETYMKOB HEOOXOIUMO MPOBEPUTH COXPAHHOCTh Tapbl. B 3umHee
BpEMSI BCKPBITHE SIIIMKOB MOKHO HPOU3BOJUTH TOJBKO IOCJIE BBIIEPKKM UX B Te€UeHHE 24 4 B
OTaIlJIMBAEMOM ITOMEILECHUH.

[lociie BCKpBITHS SIIMKOB TEIJIOCYETUYMKH BBIHUMAIOT, OCBOOOXKJIAIOT OT YMAaKOBOYHOTO
MaTepuasga U MPOTUPAIOT. 3aT€M MPOBEPAIOT KOMIUIEKTHOCTh COTJIACHO M3JI0KEHHOMY B IAcIopTe
JAHHOTO TEIUIOCYETYHKA.

Ha npucoenunutenbHbix ¢umaHnax mnepBUYHbIX mpeobpazoBateneir [IPH-40, TTPH-50,
[TPH-80, I[TPH-100, TTPH-150, ITPH-200, ITPH-300 ycTaHOBJIEHBI 3alIUTHBIC 3aTJIyIIKUA. Y Ka3aHHbIE
3aIJIyHIKM  JIONyCKAeTCsl CHUMAaTh TOJBKO HEMOCPEACTBEHHO IIE€pell YCTAHOBKOW IEPBUYHBIX
npeoOpa3zoBareieil Ha TpyOOIpPOBO.

4.3 YcraHoBKa NEpBUYHBIX MpeoOpazoBaTeneii

[lepBuunbie TpeoOpa3oBaTeNd YCTAHABIMBAIOT HA MPSAMOM W OOpaTHBIM TPyOONPOBOILI B
CTPOTOM COOTBETCTBHH C HOMEpPaMH IO CHUCTEME HyMEpalud MPeINpHUITHI-U3TOTOBUTEIS,
yKa3aHHBIMU B pazjeiie “CBUAETENBCTBO O MPUEMKE™ MACTIOPTA TAHHOTO TEIJIOCUETUHKA.

[lepBuunble mpeoOpazoBaTeNid MOTYT OBITh  YCTAaHOBIEHBI Ha  TOPU3OHTAILHOM,
BEPTUKAIBHOM WJIM HAKIIOHHOM TpyOONpPOBOJAE IPU YCIOBHH, YTO BECh 00BbEM TpPyObl MEPBUUHBIX
npeoOpa3oBareieil 3amoidHEH TEIUIOHOCHTENEM, a OJJIGKTPOAbI HAXONATCS B TOPU30HTAIBHOU
IJIOCKOCTH.

PekoMeHnyemble TpUMEphl YCTAaHOBKHM IEPBUYHBIX MpeoOpa3oBaTeNiell TOKa3aHbl Ha
pucyHkax 7 - 9.

I[Ipn MoHTaxke NEepBUYHBIX MpeoOpa3oBaTeNiell B pa3pblB TPyOOMpoBoAa HEOOXOIUMO
o0ecrnevynTh y4acTOK MPSMOJIMHEHHOM TpyOb! JUIMHOM HE MEHee MATH YCIOBHBIX AUAMETPOB J0 U HE
MEHEe TpeX [HaMEeTPOB IIOCIe MEPBUYHOTO NpeodpazoBaTeNsi IO HANPaBICHUIO IBUKCHHUS
teruioHocutens. [Ipu 3ToM BHyTpeHHUN TuamMeTp NPSMOJIMHEHHBIX y4aCTKOB TPYO JTOJIKEH OBIThH 10
BO3MOXXHOCTH paBeH (WM HECKOIbKO OOIbIe) BHYTPEHHEMY [IHAMETPy YCTaHOBIECHHOTO
MEPBUYHOTO MpeoOpa3oBaTels.

Jlis yCTaHOBKHM TIEPBUYHBIX MpeoOpa3oBareieil ¢ MPUCOSAMHUTEIBHBIMU (IIaHIIAMUA K
TOpLAaM TpyOOIpOBOa MPUBAPUBAIOTCS MOHTAXHbIE (hIIAHIIBI.

MoHTaxxHbie (UIaHIBI B KOMIUIEKTE C COOTBETCTBYIOIIMMHU OOJNTaMu, raiikamu, ImaibamMu u
MPOKJIAKAMU TOCTaBJISIOTCS TOJIBKO 1O CHEHATbHOMY 3aKa3y.

KabenpHble HAKOHEUHUKH TSI 323€MJICHHS BXOJIAT B KOMIUIEKT MTOCTABKHU.

Buumanmue! He nonyckaetcst JeMOHTHPOBATh WK MPUBAPUBATH K paboyemMy TpyOOnpoBoay
YCTaHOBJICHHBIC HA TIPUCOCIUHUTENBHBIX (hIaHIIAX MEPBUYHOTO MPeoOpa3oBaTENs AOMOIHUTEIBHBIE
3aIUTHBIE (JIAHIIBI.

Jlomyckaercsi yCTaHOBKa IMEPBUYHOIO NpeoOpazoBaTenss Ha TPYOOINPOBOJ C MEHBIIUM HIIU
OOJIBIITUM AMAMETPOM Yepe3 MEPEeXOHUKU ¢ KOHYCHOCThI0 30° (yron HakiaoHa 15°), mocraBiseMbie
Mo CIEeUANIbHOMY 3aKa3zy morpebutens. B 3ToM ciydae Takxke HEOOXOAMMBI MPSIMOIUHEHHBIE
Y4aCTKH TPyO HEMOCPEICTBEHHO JI0 U MOCIIE MEPBUYHOTO MTPeoOpa3oBaTess.

@naHnbl Ha TPYOONPOBOJE AOKHBI OBITH COOCHBI W IJIOCKOMApaIJIeNbHBI APYT HAPYTY.
Pa3HocTts MakCHMaJILHOIO U MUHUMAJILHOT'O PACCTOSAHUA MCKAY MPUCOCANHUTCIIBHBIMU BBICTYIIAMU
¢dmnanueB 6onee yem Ha 0,5 MM He nomycTtuma. Jlomyckaemasi pa3HOCTh B COOCHOCTH (hiaHIIEB HE
6omee 1 Mmm.

10



Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

3aTsKkKy OOJITOB, KpemsLIMX IepBHYHBbIC MpeoOpa3oBaTenu K GuaHaM Ha TpyOOnpoBoJe,
POU3BOUTH ITOOYEPETHO MO AMAMETPATBHO MPOTHBOIOJIOKHBIM mapaM. [Ipu 3ToM HE0OXO0aMMO
u30eratb NPUMEHEHHS YPe3MEpHBIX YCHIMA BO un30eKaHWE W3NMMIIHEH jaedopmanuu
0TOOPTOBAHHOTO Ha (hJIaHEI TOKPBITHS MEPBHYHBIX ITPEOOpa30BATEIICH.

PexomeHmyeMblii MOMEHT CHIIBI 3aKpY4YMBAaHUS TaeK B 3aBUCHMOCTH OT HCIOJTHEHHUS
NEPBUYHBIX IpeoOpazoBarTenel mpuBeaAcH B Tadbaule 3.

Taobnuua 3

VY cioBHBI 1HamMeTp
MIEPBUYHOTO 10 15 25 40 50 80 (100 150 | 200 | 300 | 400
npeoOpa3oBaress, MM

MoOMEHT cuiIbl 3aKpy4H-

12 15 20 35 50 35 160 100 | 150 | 150 | 170
BaHMA rack, H-m

IlepBuunble mpeoOpa3oBaTenn € pPe3bOOBBIM IOACOCAMHEHHEM IOAKIIOYAIOTCA 4Yepes3
MOHT@XHbBIC IITYIEPHl, INPHBAPHBAacMble B pa3pblB TPyOONpPOBOAA, M B BBIMICYITOMSHYTHIX
NPSMOJIMHEHHBIX y4acTKax TPyO HE HYKTal0TCs.

JIns yCTaHOBKHM TIEPBUYHBIX TpeoOpa3oBaTeNieid ¢ pe3bOOBBIM IMOJCOSIMHEHUEM IpEeIycC-
MOTPEHBI KOMIUIEKTHl MOHTQXXKHBIX IITYIIEPOB, BKIIOYAIOIIAE KPOME IITYIEPOB MPOKIATKH, XOMYTHI
Y KaOebHbIC HAKOHEYHHUKH ISl 3a3€MJICHHSI, a TaKkXKe railku Uil (ukcamuum camoro HepBUYHOTO
npeoOpa3zoBaress. ['aiiku yCTaHOBUTH Ha IITYLEPHI 10 TPUBAPUBAHUS UX K TPYOOTIPOBOLY.

O0603Ha4eHUs KOMITJIEKTOB MOHTQ)XHBIX IITYLIEPOB, apaMeTphl MITYLIEPOB U IPUMEHIEMOCTb
IpUBENIEHBI B TabnuLe 4.

Tabmnuua 4
O06o3HaueHnEe KOMIUICKTA [Tpume-
[TapameTps! IITYLIEPOB

MOHTQ)XHBIX IITYLIEPOB HSIEMOCTh

JA11B4.075.022 B kommiekte mrtyuepel M3 KOHCTpykuumoHHou crtanmu | [IPH-10
-01 mapku Cr3 ¢ dackoit pans  npuBapuBanus k| IIPH-15
-02 TpyOONpOBOIY ITPH-25
-06 B kommiekre mTynepel W3 KOHCTpykuuoHHoW crtamu | [IPH-10
-07 mapku Ct3 ¢ pe3sboit G 1/2-B, G 3/4-B u G 1-B gna | IIPH-15
-08 YCTaHOBKH B TpyOONpoBO [TPH-25

[Ipu ycraHoBKe HEOOXOJUMO CJIEIUTH, YTOOBI HAINpaBIICHHE ABIKEHHS TEIJIOHOCHUTENS B
TpyOOIPOBOJE, COBMAJANIO CO CTPEIKON Ha KOPITyCe NEPBUUYHBIX ITPe0Opa3zoBaTeieH.

BepTukanpHOe TMOJIOKEHHE NEPBUYHBIX IMpeoOpazoBaTeneii B TOM vacTu TpyObl, TIe
TEIUIOHOCUTENb MOJAETCsA BBEPX, HAWIYUIIUM 00pa3oM 00eCHeuuBaeT 3allOJHEHHUE BCErO CEUCHMS
TpyObl TNEpBUYHBIX NpeoOpas3oBaTesiell Jake NMPH MAJOM pPAacXoe M, KPOME TOro, YMEHBIIAET
HEpaBHOMEPHOCTb HM3HOCA MOKPHITHS IEPBUYHBIX IpeoOpa3zoBaTerel B TOM cCiydae, €Cid
TEIUIOHOCHUTEIh HECET C CO00i adpa3rBHBIC YACTHUIIHI.

ITpy BO3MOXHOCTHM BBINAJEHUSA OCaZKa B TEIUIOHOCHTEJNE MEpBUYHBIC NPeoOpa3oBaTeiIu
JIOJKHBI YCTaHABJIMBATHCS BEPTUKAIIBHO (CM. PUCYHOK 7).

B ciy4ae TOpHM3OHTalIbHONM  YCTAHOBKM  PEKOMEHAYETCS  IOMEINATh  IEpBUYHBIC
npeoOpa3oBatend B HanOoee HU3KOW 4acTH TpyOOIpoBosa (CM. PUCYHOK 8), TAe ceueHue TpyOsbl
NEPBUYHOTO Npeodpa3zoBaTess Bceraa OyAeT 3al0IHEHO TEIUIOHOCUTEIIEM.

[Ipu rOpU30HTATBHON MM HAKJIOHHOW YCTaHOBKE NEpPBUYHBIM IpeoOpa3oBaTesb CIEAyeT
YCTaHOBHUTh TaK, 4TOOBI AJIEKTPOABI JIEKalIM B TOPU30HTANbHOM Iutockoctu. Ilpu stom Oyner
YMEHBIIIEHA BO3MOXXHOCTb HU3OJIALIMM OAHOTO U3 3JIEKTPOJOB BO3AYXOM (WJIM JIPYrMM TIa3oM),
KOTOPBIA MOKET HAXOAUTHCA B TEIUIOHOCHUTEJIE.
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Crnenyer umeTh BBHJy, YTO NEpBUYHBIE MpeoOpa3oBaTenu OyAyT JaBaTh CHTHAN pacxoja U
IPU HENOJHOCTHIO 3allOJHEHHOM CEYEHUU TpyOompoBoja TEIJIOHOCUTENIEM, €CIU YPOBEHb
TEIUIOHOCHUTENS JOCTAaTOYEH Ul MOAJACPKAHMS KOHTAKTa MEXIy »dJeKTpojamu. YacTuuHoe
3armoTHeHHE TPYObl NIEPBUYHBIX MpeoOpa3oBaTesield OyaeT BHOCUTh B U3MEPCHHs OmMUOKYy. B 3Tom
cilydae He0OXOJUMO MepeiTH K BepTUKAIbHOM yCTaHOBKE MEPBUYHBIX MpeoOpazoBaTeneil.

TermiocueTYMKN TOKa3bIBAIOT TMOJHBIM OOBEM TEMJOHOCUTENS, BKJIIOYAas BO3MOXHbBIC
Iy3bIPbKM Ta3a W TBepAble dYacTulpl. [IpuMep yCTaHOBKM MNEpPBUYHBIX IpeoOpa3zoBareneil npu
HaJIMYUU BO3/yXa B TpyOONpoOBO/Ie MOKa3aH Ha PUCYHKeE 9.

[lpy OTCYTCTBMM TENJIOHOCHUTENS B TPYOOIPOBOJE TEIUIOCUETYUK MHAET INPOU3BOJIbHBIC
nokasaHusi. B 3ToM ciydae peKOMeHIyeTcs 3aMKHYTh HAKOPOTKO KJIeMMbI 1, 2 U 3 mepBUYHBIX
npeoOpa3oBaresieil MM BBIKIIOUYHUTh TEIJI0CUETUHK.

[Ipumepbl HenpaBUIBLHOW YyCTAaHOBKM MEPBUYHBIX MpeoOpa3zoBaTesiel MOKa3aHbl Ha PUCYH-
kax 10, 11.

4.4 YcraHoBka TepMoIpeoOpa3oBarenei

[Tapy TepmomnpeoOpa3zoBaTeneii, MOAOOpaHHYIO C MHHHUMAIBbHOM pPa3HOCTHIO 3HAYECHUH
COTPOTUBIICHUH /JIl YMEHbILIEHUS OTPEIIHOCTA U3MEPEHUS KOJIMYECTBA TEIUIOTHI (MApKUPOBAHHYIO
Kpackoil Ha KOpImycax WM UMEIONIYI0 OJMHAKOBBIE HOMEpa TepMoIlpeoOpa3oBarTeneii)
YCTaHABIIMBAIOT Ha MPSIMON W OOpaTHBIN TPyOONPOBOIBI, TPETUH TepMoOIpeoOpa3oBaTesb (IIPH €ro
HAJIMYUH) YCTAHABIUBAIOT HA TPYOOIIPOBOJ XOJIOAHOMN BOJIbI, UCIIONB3YEMOM JUISI IOAMUTKH CUCTEMBI
TEIUIOCHA0KEHHUSI HA HICTOYHUKE TETIOTHI.

3aBojckue HOMepa TepMmorpeoOpa3oBaTeneil JODKHBI COOTBETCTBOBATH YKa3aHHBIM B
pazaene “CBUIETENbCTBO O MPUEMKE™ MacrnopTa JaHHOTO TEIUIOCYETUYHKA.

Buumanmue! [Tpu oTcyTcTBHM Y TOTPEOUTENST TPETHETO TEPMOIPEOOpA30BATENSI HEOOXOANMO
3aMKHYTbh MEXIY COOOMH BCE UEThIpe KOHTAKTa KiaeMMbI “T3”.

[Tpumep ycTaHoBKHM TepMonpeoOpa3oBaTeneil Ha TpyOOIpOBOIbI IPUBEACH Ha pUCYHKe 12.

PexomeHyemass cxema YCTAaHOBKM IEpBHYHBIX IpeoOpas3oBaresniedl M TepMonpeodpaso-
BaTelell TeIIOCUeTUYHKA B CHCTEME TEIUIOCHA0KEHNUS TIOTPEeOHTENs MpUBEIcHa HAa pUCyHKe 13.

Mecto ycTaHOBKM TepMompeoOpa3oBareieii Ha TpyOOmpoBoje JOMKHO OBITh IO
BO3MOXHOCTH OJIMKE KO BXOJy M BBIXOIy TpyOOmpoBoAa B OOBEKT, TEIJIONOTpeOIeHnEe KOTOPOro
U3MepsIeTcs.

VYciioBUsL yCTaHOBKM TepMollpeoOpa3oBareneid Ha TpyOONpoBOJaxX JOJDKHBI OBITH 110
BO3MOXHOCTH WJICHTUYHBIMHU: OJUHAKOBBIE IUAMETPbl TPYyOOIPOBOJOB, OAMHAKOBBIE CKOPOCTHU
NOTOKA TETUIOHOCHUTENSI, OJUHAKOBbIE NPOQHIN IMOTOKAa. JKemarenbHO Takke MecTa YCTaHOBKU
TepMornpeoOpazoBaTeneii Ha TpyOONpOBOJE M BBICTYNAIOUIME METAUIMYECKHE YacTH CaMUX
TepMOINpeoOpazoBaTeneii TepPMON30IUPOBATb.

YyBCTBUTENbHBIE IEMEHTHI TEPMOIIPE0Opa3oBaTesel JOJIKHBI IEPECEKATh OCh IOTOKA.

Jns  3amuTel  TepMoInpeoOpa3zoBaTeneil  OT MOBBIIEHHOTO JABICHHS U CKOPOCTH
TEIUVIOHOCUTENSI B TpPyOONpPOBOAAX OHM MOHTUPYIOTCS B CHEIMAJbHBIX 3aIlIMTHBIX T'HIIb3aX,
BXOSIIIUX B KOMILIEKT MOCTaBKH TEIIOCUETUHKA.

[TpuMmepbl yCTaHOBKM 3alllUTHBIX T'HJIb3 TepMoIpeoOpa3oBarenedl Ha TpyOonpoBoaax
IIpUBEEHBI Ha pucyHkax 14 - 16. IIpumepsl yCTaHOBKM, a TaKK€ BCE pa3MEphbl HAa 3TUX PUCYHKaX
ABIISIFOTCSI PEKOMEH1y EMBIMHU.

Bcst moBepXHOCTH 3aIlIMTHOM TWIIB3bI JOJDKHA MMETh KOHTAKT C TerioHocureneM. Ilepen
YCTaHOBKOW TepMOIIpeoOpa3zoBaTesell 3alUTHbIE THIb3bl 3alI0JHUTH TPAHC(OPMATOPHBIM MACIIOM.

4.5 YcraHOBKa H3MEPUTEIHHOTO OJI0Ka

N3mepuTenbHBIN OJIOK yCTaHABIMBACTCS HA POBHYIO BEPTHUKAIBHYIO MOBEPXHOCTH (CTECHA,
KOKYX IpUOOPHOM CTOMKHU U T.II.) B MECTE, 00ECIEUNBAIOIIUM XOPOIIUH JOCTYH K U3MEPUTEIBHOMY
OJIOKy TIpU DJIEKTPUYECKOM MOHTAXKE CHTHAIBHBIX KaOenel, a TakKe KHOMKAM YIPaBICHUS H
uHAuKaTopy. Heo0XoaumMo yduThIBaTh, YTO TEJIECHBIN yroa ONTUMAIBHOTO 0030pa HHANKATOpa
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cocTtaBisieT okojo 70° mpu ero HOpManbHOM OCBEIIEHHOCTH.

Ha mecte ycTaHOBKHM M3MEPHUTEIBHOTO OJIOKa HE JOIDKHO OBITH BHOpaluMu U TPSACKH, a
HaIPSHKEHHOCTh MAarHUTHOTO OIS 9acToToi S0 'l He moipKHA MpeBhIaTh 3HaUeHUH 50 A/M.

N3mepuTenbHbIN OJI0K JOKEH OBITH 3aIIUIICH OT BO3MOXKHBIX MEXaHUYECKHUX MOBPEKICHHIA
TSDKETTBIMH TBEPIBIMHU TIPEAMETAMU C KOJIOIIMMH M PEKYIITMMH TTOBEPXHOCTSIMHU.

Kpernenne u3mepurenbHOro 0j0Ka Ha BBHIOPAHHOM MECTE OCYIIECTBISIETCS MPH MOMOIIH
MMEIOIINXCS Ha KOPITyCe YIIEK YEThIPbMs BUHTAMU WJIH IIIyPYyIIaMHu THaMeTpoM He Ooree 4,5 M.

4.6 MoHTaX 3JIEKTPUUYECKUX IeNen

MoHTaX 3JIEKTPUYECKUX LIENEH OCYIIECTBIISIETCS B COOTBETCTBUU C IEKTPUUECKOU CXEMOU
MOJIKJIIOUEHUS], TPUBEICHHON Ha pUCyHKe 17 M cxeMaMu 3a3eMJIeHHs MEPBUYHBIX MpeoOpa3zoBaTe-
Jeil, IpUBEACHHBIMU HAa PUCYHKE 18.

Homepa nuHMii CBS3U U KOJIMYECTBO TPOBOJAHUKOB B HUX NIPUBEICHBI HA pUCYHKE 12.

Heo6xoaumo o6patuts 0co00e BHUMaHKE Ha MOJKIIOYEHUE IEPBUYHBIX Npeodpa3zoBaTeseit
K H3MEpUTEIIbHOMY OJIOKY M MOAKIIOYEHHE Kalensl MUTaHus, T.K. HEMPaBWIbHOE COETUHEHHE
IIPOBO/IOB MOKET IIPUBECTHU K BBIXOAY TEIUIOCUETYMKA U3 CTPOSI.

Bo u3bexxaHue AOMONHUTENBHBIX MOMEX W HaBOJOK OT OJIM3KO PacCHOSIOKEHHBIX CHIIOBBIX
Kaleneil WM JPYyroro »AJIEKTPOOOOPYIOBaHMS, a TaKke [UJIsS 3alUThl OT MEXaHHYEeCKOTO
MOBPEXACHUS Kabenell U OMacHOCTU MOPAKEHUsI SJIEKTPUUECKUM TOKOM, JKEIAaTeIbHO pa3MelieHHe
BCeX KaOenel B CTaNbHBIX 3a3€MJICHHBIX TpyOax uiu MeTauiopykaBax. [Ipu 3ammure kabemneit TOIbKo
OT MEXaHMYECKUX TMOBPEKICHUHA B MEIsIX OE30IMacHOCTH BO3MOXKHO TakKXKe HCIIOIb30BaHHE
IJIACTMACCOBBIX TPYO MM KOPOOOB.

Bo u3bexxanue MOMOJHUTEIHHOM MOTPEIIHOCTH, BBI3BAHHOW B3aMMHBIM BIIMSTHUEM IIeTei
TOKOB MTUTAaHUS MIEPBUYHBIX MpeoOpazoBaTeneil U IpyruxX U3MEPUTEIbHBIX IIeTei, KATETOPUIECKU HE
JIOTIyCKaeTcsl MPOKIaKka JUHUN cBsi3u 3, 4 u 10 B onHON TpyOe ¢ APYrUMU CUTHAJIBHBIMU JIUHUSMU
CBSI3U.

B ciydae cBOOOJHOTO pa3MemieHus MPOBOAOB, 0€3 HMCIONB30BaHUS CTANBHBIX TPYO WU
METAJIOPYKaBOB, LIETIM MUTAHWS TMEPBUYHBIX MpeoOpa3oBareneil (IMHUM CBS3U 3 M 4), BBIXOA
uHTtepdeiica (nmuHMsA cBsi3u 10) W curHanbHele nenu  (uHUHM CBs3U 1, 2, 5 — 7) HOJKHBI
pa3Menarbesl Ha paccToaHUM He MeHee 20 ¢M IpyT OT JpyTra -

CrnenyeT yddThIBaTh, YTO BBIXOJHOM TIOJIC3HBIM CHUTHAJI TIEPBUYHBIX IpeoOpazoBarenei
COCTaBJISIET BCErO HECKOJIBKO JECSTKOB MUKPOBOJBT, IOATOMY A MAaKCHMAaJbHOTO YMEHBUICHHUS
HAaBOJOK M TIOMEX HEOOXOIMMO B KadyeCcTBE CHUTHAJIbHBIX JIMHUN CBSI3W 1 U 2 HCMONB30BaTh
9KPaHUPOBAHHBIM Kabedb C ABYMs CKPYYCHHBIMHM LIEHTPAJIbHBIMM KUJIAMHM, IIar CKPYTKH MEHee
10 - 15 BUTKOB Ha MeETP.

OKpaH Kabensi JoJDKeH OBITh HaIeKHO M30JIMPOBAaH BHEUIHEH 000JIOUKON U NMPHCOEIUHATHCS
TOJIBKO K KJIEMME 3 TIEpBUYHBIX TIpeoOpazoBareneii u kiaemme Q1 (Q2) uamepurensHOTo 0JI0KA.

[Ipn nnuHE CUTHANBHBIX JMHUK CBs3M 5, 6 u 7 Oonmee 10 M Takke pPEKOMEHIYyeTCS
CUTHAJIbHbIE TPOBOJA CKPYUYMBATh MOMApPHO WJIM IKPAHUPOBATh, MPH 3TOM HSKpaH JOJIKEH OBbITh
HAJIeKHO 3a3eMJIEH Ha TPyOOIpOBO/IE.

BOau3u Mecta ycTaHOBKH MEPBUYHBIX ITpeoOpa3oBaTeseil U MpoKIagKi CUTHATIBHBIX Kabeen
HE JIOJDKHO OBbITh Jpyrux Kalened W YCTPOMCTB, CO3MAIONIMX DJIEKTPOMArHUTHBIC —IOJIS
HarpsKeHHOCTHIO Oosiee 50 A/m vacroToit 50 I

He nomyckaercsi Taxxke HapamuBaHue (yIJIMHEHHUE) JTUHHUHA CBSI3M TakUM OOpa3oM, 4TO B
MECTE€ CTBIKA CTAaHOBUTCS BO3MOXKHBIM IIOSIBIICHHE DJIIEKTPUYECKUX YTEUEK WIM OKHUCIIECHUE
KOHTaKTOB, 00pa30BaHKE Mapa3UTHOrO KOHTYpa HaBOJOK WMJIM BO3JIECHCTBHMSA HAa KOHTAKThl BHEUIHEH
cpenbl (Biara, BuOpamus v T.1.).

I[Ipu cobOmofeHUH  BBIMICTICPEUYHCICHHBIX YCIOBHUM JJMHA JIMHUM CBS3M  MEXIY
U3MEPUTENbHBIM OJIOKOM M MEpPBUYHBIMHU IpeoOpa3oBaTeNsiMu He JO/bKHA mpeBbimarh 100 M,
COIPOTHBJIEHUE KAXKJIOTO IPOBOJAA YETHIPEXIPOBOAHON JIMHUM CBSI3M W3MEPUTENBHOrO OJOKa ¢
TepMonpeoOpa3zoBaTeIIMU He AOKHO npeBbimaTh 100 Om.
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[lpu pa3memieHMH H3MEpPUTETBHOIO OJIOKA Ha pPAcCTOSHUM He Oosnee 3 M OT TepMo-
npeoOpa3zoBareieil BO3MOXXKHO NPUMEHEHHE MEXIY HUMH JBYXIIPOBOJHOW JMHHUU CBSI3H (CM.
pHUCYHOK 17) mpu ycIoBHH, YTO CyMMapHOE CONPOTUBJIEHUE 000MX MPOBOIOB KAXKAOH JIUHUU CBSA3H
He mpesbimaer 0,2 OM, a pa3HOCTh CONPOTHUBICHUH JMHHWHA CBSI3M OT pa3HBIX TepMmorpeodpa-
3oBarenei He 6oee 0,01 Om.

[Ipu nepenaue maHHbIX yepe3 wHTepderic RS232 Temmocyerunka Ha paccTosHUE 10 25 M
MOYKHO HCHOJIb30BaTh OOBIYHBIE MHOTOXKWJIbHbIE CHUTHAJbHbIE KaOenu. OJHAKO, NpU HAJIUYUU
BOJIM3M JIMHWW CBSI3M WCTOYHHKOB HMMIYJIBCHBIX MOMEX, HEOOXOJMMO NMPUMEHEHHE CIeIHaIbHBIX
Kabeneil ¢ 3KpaHUPOBAHHBIMU CKPYUYEHHBIMH ITONApHO NMPOBOJAHUKAMH, BOJTHOBBIM COIPOTHUBICHUEM
100 Om u 3atyxanueM He xyxe 2 15/100 M, T.e. cTaHAapTHBIE CETEBBIE Kabenn KaTeropuu 5.

[Ipy HEOOXOOUMOCTH MOJKIIOYEHHUS TerulocueTdynka ¢ uHTepdeiicom RS232 x DOBM,
HAXOMAIICHCS Ha PACCTOSHHHM, TPEBBIIIAIONIEM IOMYCKAEMYIO [UIMHY JIMHUH CBSI3U, HEOOXOIUMO
UCIIONIb30BaTh JOMOJIHUTENIbHBIE Mepudepuiinple ycTpoiicTBa (aganTepsl),  HampuMmep, JBa
cornacytomux ycrpoiictea AD1201 wnu mapwer amantepoB AD1201 u AD1202 wiu AD1201 u
AD1203 ¢ maapbHOCTBIO CBSI3U 110 1 KM.

Bonee noapoOHoe onucaHue MOAKIIOYEHHUS K 3TUM YCTPOMCTBaM M pabOTHl ¢ HUMHU JaHO B
9KCIUTyaTallMOHHBIX JIOKYMEHTaX Ha 3TH ycTpoiictBa. MHopmanus MoxeT ObITh IOJyuyeHa B
MYHKTaX rapaHTUHHOTO 00CITYy)KUBaHUSI.

IIpu mepenade NaHHBIX C HCIOJIB30BAHMEM AJANTEPOB MM C TEIUIOCYETYMKA, MMEIOLIErO
unrepdeiic RS485, B kauectBe nHTEp(hEHCHON JTMHUU CBSA3M HEOOXOAMMO HCIIOJIB30BAaTh TOJIBKO
CHeLMaIbHbIE CeTEBbIC KaOenu KaTeropuu 5.

Buumanue! Ilpu noaximoueHnu k TerutocueTdyukam DOBM wim apyrux nepudepuitHbIX
YCTPONCTB BO M30€KaHHE BBIXOJa UX U3 CTPOS BCE MPUOOPHI JOJKHBI ObITh BBIKJIIOUEHBI U3 ceTH!

[Ipn HEBO3MOXXHOCTH CTAallMOHAPHOIO MOAKIIOUEHHUs TemocueTunka k OBM cunTeiBaHue
CTAaTUCTUUYECKUX JITAHHBIX M TEKYIIHMX 3HAYEHUI apaMeTpOB CUCTEMBbI TEIUIOCHA0KEHUS (Ha MOMEHT
CUMTBHIBAHUS) MOXKHO OCYIIECTBUTH C IOMOIIbIO PYYHOI'O a/ianTepa NepeHoca JaHHbIX.

B kauecTBe cUrHambHOrO Kabelss MeXIy MEpBUYHBIMU NPE0Opa3oBaTEIsIMU U U3MEPUTEIb-

HBIM OJIOKOM PEKOMEHyeTCsl UCTIONB30BaTh kKabenb KMM 2x0,12 MM HITH [IBYC 2x0,12 MMZ, W

ILIBYM 2x0,14 Mn.

Jns moakiroueHus: TepMoripeoOpazoBaresiel K U3MEpPUTEIbHOMY OJIOKY, a TaKke BBIXOJIa
unTepdeiica RS232 na HeOonbIIe pacCTOSHUSA, PEKOMEHYETCS UCTIONB30BaTh KaOeu:
PITII 4x0,5 mm”,  KVTIP 4x0,5 mv”, CITOB 4x0,5 my”, KMIIB 4x0,5 My’

Jlig noaxtoYeHNs NUTaHusl 0OMOTOK MarHUTHOM CHCTEMbI IEPBUYHBIX IIpeoOpazoBareieil u
JUTSL BBIXOAHBIX CHUTHAJIOB IMOCTOSIHHOTO TOKa PEKOMEHAYETCs HCIOJIb30BaTh Kabelb

IIBJT 2x0,5 M’

[Tpr HEOOXOMMOCTH KOMIUIEKT Kabesel Hy KHOU JJIMHBI MOYKHO 3aKa3aTh Ha MPEATPHUITHHU-
M3TOTOBUTEJIE TEIUIOCUETUUKA.

Jlis MOAKIIOYEHHs CUTHAJIBHBIX KalOenell K M3MEpUTEeNIbHOMY OJOKY HEO0OXOIUMO CHSIThH
JIEKOpaTUBHbIE HAKIJIAAKH C MEpeHEN MaHeNn U3MEPHUTEIbHOro 0JI0Ka, MOJLENUB UX OTBEPTKOU ¢
TOHKHUM >KaJIOM U HOXKOM.

[TonnepxuBas 0JHOW PyKOH NEPENHION MaHEIb, OTBUHTUTH YETHIPE KPEISIIUX €€ 10 yIjlaM
BUHTA U OCTOPOXKHO TIOBEPHYTH MpUMEpHO Ha 150° B0 BEpXHEW TpaHl N3MEPHUTEIBHOTO OJIOKA.

3aukcupoBaTh MEPEIHION IMaHENb C HMHIUKAaTOPOM B TaKOM IOJIOXKEHMHU C ITOMOIIBIO
¢dukcaTopoB (prucyHOK 19), BXOASIMINX B KOMIUIEKT IOCTABKH TEIIOCUETYUKOB.

OTBUHTUTH NPWKUMHBIC FAMKK IITYLIEPOB U, HE CHUMAs UX, MPOAETH Pa3[eIaHHbBIC KOHIIbI
Kabeneil yepes ymIOTHUTEIH B IITYIEPHI.

JUid moaxmroueHuss K KIEMMaM HW3MEpPUTENIBHOro OJIoKa KOHIBI CHUTHAJBHBIX KaOenei
PEKOMEHIYETCSI OUUCTHTD OT U3OJSIUH U 00Ty IUTh Ha AnuHYy 7 - 10 MMm.

OTBEPTKOM C TOHKHM >KaJOM OTBUHTHUTHh BHUHT HYXHOHN KJIEMMBbI 3aIOJUIMI0 C €€ BEpXHEH
MOBEPXHOCTBHIO, BCTaBUTh KOHEIl CUTHAJIBHOTO Kabens B MOANPYKUHEHHOE OOKOBOE OTBEPCTHE
KJIEMMbl ¥ 3aBUHTHTh BHMHT 10 ynopa. Ilpu 3aBuHuUMBaHMM HEOOXOAMMO COOJIIOIATH

14



Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

OCTOPOKHOCTh, UTOOBI HE COpBaTh pPe3b0y BUHTA, HE CIOMATh ME€YaTHYIO IUIaTy WM HE 00OpBaTh Ha
Hell meyaTHbIe IPOBOJIHUKH.

PacnonoxeHnue Ki1eMM Ha NeYaTHBIX MJIaTax MpUBeIeHO Ha pucyHke 20.

[Tocnie oxOHUaHUsI MOHTa)Ka BHYTPU U3MEPUTENILHOTO OJI0KA IUIOTHO HABUHTUThH NPUKUMHBIE
raiku MTynepoB Ui oOecreueHus TepMeTHYHOCTH BBOJOB Kabens. IlpuaepxuBas olHON pyKOii
NEPEHIO0 MaHeNb, yOpaTh (PUKCATOPBI U MOCTaBUTH MEPEAHION MaHEIb Ha MECTO, 3aKPENUB €€ Ha
U3MEPUTEIILHOM OJIOKE IByMsI BEpXHUMH KPEIeKHbIMU BUHTAMHU.

4.7 TloarotoBka Kk pabote

4.7.1 TlpoBepuTb MNPaBUIBHOCTh MOHTaXXa DJIEKTPUUYECKHX IIETIE B COOTBETCTBUH  C
3JIEKTPUYECKON CXEMOU MOAKIIOYEHUs, TPUBEACHHON Ha pucyHke 17.

4.7.2 T110THO 3aKpbITh KPBIIIKAMHU KJIEMMHbIE KOpPOOKH MEpPBUYHBIX NpeoOpa3oBaTesieil BO
n30exaHue MonajJaHus B HUX BOJIBL.

4.7.3 BxmounTh pacxoJ TEIUIOHOCUTENS MoJ padourMM JaBJIEHHEM B HalpaBICHUM,
YKa3aHHOM CTpEJIKOM Ha MEpPBUYHBIX MpeoOpa3oBaTelisiX, MPOBEPUTh I'E€PMETUYHOCTh COCIUHEHHS
NEepBUYHBIX TNpeoOpa3oBarenell M 3alIUTHBIX THJIB3 TepMoIpeoOpas3oBaTesieil ¢ TPyOOIPOBOIOM.
Teub 1 MpocaunBaHUe TEIUNIOHOCUTENS HE IOy CKAIOTCSI.

4.7.4 BKIIOYMTH NHUTAHUE TEIUIOCUETYMKA U yOEAMTHCS, YTO HA HHIUKATOPE IMOSBUIACH
Haamuch “E: ... I'kan”.
Haxxumas kHOmKy ‘> Ha mepenHedl MaHEIH H3MEpUTENLHOro OoKa, yOeauThcs, 4To Ha

HHIWKATOPEC IMOCICA0BATCIIbHO ITOABIIAOTCA HAAIIUCH

“Ql:..1/v97, “Q2:..1/9”,

“V1:..17, “V2:..17,

“T1:...°C”, “T2:...°C”, “T3:...°C”,
“dT(T1-T2) : ... °C>,

“P: .. I'kan/u”,

“pl: ... MIIa”, “p2: ... MIla”,

“TPAEZ R

NYEM BCC ITOKA3aHHUA HEC JOJIKHBI UMCTHh OTPUIATCIIBHBIX 3Ha‘-IeHI/II71.
II

uMeuyanue - Haamucs MOSABJISIETCS TOJIBKO IIPHA BBIOpa”HHOM T3: M .
I eyanue - Ha ¢ “T3:...°C” no €TCSI TOJILKO opausoM T3: <Uzmep>"

4.7.5 TlpuaepxuBasi OJHOM PYKOW MEPEAHIOI MaHENIb U3MEPUTENBHOrO OJIOKA, OTKPYTHUTH
BUHTBI, KpeIsilue ee K KOpPIyCy, Clierka MPUIOIHATh M HaxaTh KHONKy K4, pacronoxeHHyo Ha
BEpXHeH NevaTHoOM 1iaTe BHyTPU U3MEPHUTEIBHOT0 010Ka (cM. pucyHok 20).

Ha wunnukarope pomkHa mosiBUTHCS Haamuch “CaykeOHoe”. DTO O3HA4aeT, uTo
TEIUIOCYETYUK HAXOAUTCS B pEeXHUME, B KOTOPOM HMMEETCsl BO3MOXKHOCTb BbIOOpa MpezesioB
WU3MEPEHMS U IPYTUX NapaAMETPOB TEIJIOCUECTUUKA.

4.7.6 Haxumas KHONKY ‘“>” BOHTH B MyHKT MeHI0 ‘“Pexxum: <Cuer>/<Crom>", B KOTOPOM
IpU HEOOXOIMMOCTH Ha)xxaTHeM KHOIKH “V” BbIOpaTh “Pexum: <Crom>".

B sTOoM ciyuyae MOXHO OCYIECTBHTH BCE JalbHEHINE ACWCTBUS, ONUCAHHbIE HUXE, T.C.
YCTaHOBHUTH HEOOXOIMMBIE TUANIA30HbI U3MEPEHHUS U IPYTHE TapaMeTphl TEIIIOCYCTUHKA.

[Tpu BeIOOpE B myHKTE MeHIO “Pesxum: <Cyer>" TemI0CYeTUYNK NEePEXOUT B pabounil pexum
C pacdyeToM M (UKcalHell BceX MmapaMeTpoB CUCTEMBI TETTIOCHAOKEHNS W HEIITaTHBIX CUTYallui U B
IMYHKTaX MEHIO HUKaKUX U3MEHEHUH MPOU3BECTU HE yIACTCSL.

Ilopsimox paboOTHI TEIIOCYETYUKA B pabO4YeM pPEKUME OMMCAaH B pasfelie 5 HacTOSILEro
PYKOBOJICTBA I10 3KCILTyaTalllu.

4.7.7 HaxxatieM KHOIIKH ‘“>" BOWTH B ITYHKT MeHIO “Bp.: XX:XX:XX”. [Tpn He00X0AUMOCTH
y

3amporpaMMHUpOBaTh 3HAYEHHE TEKYIIEro BpeMeHHu. [ 3Toro HaxkaTh KHONKY “V”, MpH 3TOM B

JICBOM JISCSITUMHOM pa3psijie (IECATKH 9acoB) JIOJDKHA 3aMurath nudpa “0”. Haxxats HeoOXoaumoe
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YUCJIO pa3 KHOMKY “V” 711 mporpaMMUpOBaHus AECATKOB YaCOB, 3aTEM HaXaTh KHOIKY ‘>, mocie
4ero J0JDKHA 3amMurath nudpa “0” B mecsITHYHOM paspsie eauHul yacoB. Haxkatuem kHomkw “V”
BBIOpATh HEOOXOUMOE YHCIIO €IUHMIL YACOB, [TOCTIE YET0 CHOBA HAXKaTh KHOIIKY ‘>,

VYkazaHHBIM BBIIIE CIIOCOOOM 3amporpaMMHUpPOBATh HEOOXOIUMBIE 3HAYCHUS JIECSATKOB M
enunul MUHYT. IlocnenHee HaxaTue KHONKHM ‘> OOHYyJs€T IMOKa3aHUS pa3psAAoB CEKyHI HU
IPOrpaMMHUpPYET TEKyIllee BpeMs, MOCIE YEro TEIIOCYETUYMK aBTOMATHUYECKH MPOJOJIKAET OTCUET
BPEMEHHU C 3alIPOrPaMMHPOBAHHOTO 3HAYCHHUS.

Bo Bpems mnporpamMMHpOBaHHS BPEMEHH MOKHO OTMEHHUTH YK€ HaOpaHHbIE LUQPHI
Ha)kKaTUeM KHOMKHM “<” (10 BbIOOpa CEKyHH), MOCIe Yero Ha HHJIUKATOpE IMOSIBIISETCS paHee
3aporpaMMHpPOBAHHOE BPEMS M ONIEPALIMIO TPOTPAMMUPOBAHMSI MOXKHO OBTOPUTb.

4.7.8 Haxatuem kHonku ‘> BoMTM B mnyHKT MeHo “‘[lata: XX.XX.XX”. Ilpu
HEOOXOJUMOCTH MPOTrpaMMHPOBAHUS HOBOM JaThl MOBTOPUTH JAEUCTBUS, W3JI0KEHHBIE B
OpeAblAyIIeM IyHKTe s HpOorpaMMHUpPOBaHMsS BPEMEHH, 3alpOrpaMMHUpPOBAB TEKYIIYIO ATy
(4ucno, Mecsiil, Tox).

4.7.9 Tlpu 3akaze mOTpeOUTENEM TEIJIOCYETUNKA C BBIXOJIHBIMH 3JIEKTPUUYECKHUMH CUTHATAMHU
MOCTOSTHHOTO TOKA Ha)KaTHe KHOTKH ‘" MO3BOJISIET BOUTH B MMyHKT MeHI0 “I1 =...”.

B nanHOM mMyHKTE MEHIO Ha)KaTHMeM KHOMKH “V”’ MOXXHO BBIOpaTh COOTBETCTBHE IMEPBOTO
BBIXOJTHOTO 3JIEKTPUUECKOTO CUTHAJa MOCTOSIHHOTO Toka [1 criemyromuM u3mMepsieMbIM ImapaMmeTpam
cuctemsl TerocHabxenus u3 paga Ql, Q2, T1, T2, dT, pl, p2:

“I1 = Q1”- BBIXOAHOM TOK COOTBETCTBYET TEKYIIEMY 3HaUEHHIO pacXxo/ia TETJIOHOCUTENIS B
IPSIMOM TPYOOIIPOBOJIE;

“I1 = Q2”- BBIXOJIHOM TOK COOTBETCTBYET TEKYIIEMY 3HAYEHHUIO PACX0/a TEIUIOHOCUTEIS B
o0paTHOM TpyOOIPOBOJE;

“I1 = T1”- BBIXOIHOM TOK COOTBETCTBYET TEMIIEPATYPE TEIUNIOHOCUTENSI B IPSIMOM TpyOompo-
BOJIE;

“I1 = T2”- BBIXOJTHOU TOK COOTBETCTBYET TEMIIEPATYPE TETUIOHOCUTEIISI B 00OpaTHOM TPy0O-
IIPOBOJE;

“I1 = dT”’- BBIXOIHO# TOK COOTBETCTBYET PA3HOCTH TEMIIEPATYP TETUIOHOCHUTEIIS;

“I1 = p1” - BBIXOIHOM TOK COOTBETCTBYET 3HAUCHUIO JaBJICHUS B MEPBOIl TOUKE CUCTEMBI
TEII0CHAOKCHUS;

“I1 = p2” - BBIXOIHOM TOK COOTBETCTBYET 3HAUCHHIO AABJICHHUS BO BTOPOH TOUKE CUCTEMBI
TEIIOCHA0KEHNUS.

KHomnka “V” ocyliecTBIseT MpOKPYTKY MpeiaraeMoro psija 1o 3aMKHyTOMY LUKy U BBIOOD
COOTBETCTBHUS BBIXOJHOTO TOKa HYXKHOMY Tapamerpy, MpH CIy4aiHOM ‘‘TpPOCKaKMBaHHUW BBIOOD
MO’KHO ITOBTOPUT.

4.7.10 HaxxatueM KHOIIKM ‘> mepeiTH B MyHKT MeHI0 “I1 =..MA”. B n1aHHOM MyHKT€ MEHIO
MOYKHO KHOIIKOM ““V”’ BBIOpaTh HEOOXOIMMBIN JUana3oH NEPBOTr0 BBIXOJHOIO CUI'HAJA OCTOSHHOTO
TOKa U3 psija:

“I1 =0...5 MA”;
“I1=0..20 MA”;
“I1 =4..20 MA”.

2

4.7.11 HaxatueM KHOOKM ‘> mepeuTH B MyHKT MeHI0 “I2=..”, B KOTOPOM HOBTOPHTH
nevcteus . 4.7.9, 4.7.10 i BTOpOro BBIXOJAHOTO CUTHAJA MOCTOSIHHOTO TOKA.

4.7.12 Ecnan noTpeOUTENh 3aKa3al TEIUIOCYETUYUK C YACTOTHBIMHU BBIXOJIHBIMH AJIEKTpUYEC-
KHWMH CHUTHajaMu, To B MeHio mi1. 4.7.9, 4.7.11 Bmecto Hagnucu “I11=...” u “I2=...” mosBUTCS HAIITHUCh
“F1=..." u “F2=...”, coorBeTcTBEeHHO. [lopsiioK AeCTBUI1 aHATOTMYEH U3JI0KEHHOMY BBILLIE.

. 3
4.7.13 HaxxatueM KHONIKH ‘> BOWTH B MyHKT MeHI0O “Qlmax:... M"/4”, B KOTOPOM MOKHO
KHONIKO# “V” BBIOpaTh HEOOXOAMMOE 3HAUEHHE HAaWOOJBIIETO PAcX0Jla TEIJIOHOCUTENS B MPSIMOM
TpyOONpPOBOJE B COOTBETCTBUHU C YCIOBHBIM JUAMETPOM MEPBUYHOIO IPE0OPA30BATEINSI COTTIACHO

16



Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

Tabymue 1.

Pexomenyercst BBIOMpaTh Takoe 3HaYCHHE HAHMOOJBIIETO pacxojia, P KOTOPOM Ha MecTe
YCTAaHOBKM TEIIOCUYETYMKA W3MEPEHHOE 3HAYCHHWE TEKYIIETO pacXoia B OCHOBHOM COCTaBIISET
npumeprHo 50 % 3HaueHHWs BbIOMpaeMoro Hambousbmiero pacxoga. [lpm 3ToM oOecmeumBaeTcs
MHHUMAaJIbHAs  TOTPEIIHOCTh M3MEPEHHS W JOCTATOYHBIM 3amac OT BO3MOXKHBIX IIEPETPy30K
TEIIOCYETUHUKA.

IIpumeuanue - TerurocueTynk B IpeIaraeMoM MEHIO TI03BOJISIET BBIOPATH J1I000€ 3HAYCHUE
HanOOJIBIIET0 pacxoja U3 UMEIOLMXCs B Tabaume 1 A NepBUYHOTO MpeoOpa3oBaTensi ¢ JaHHBIM
YCIOBHBIM AuameTpoM. OJHAKO y TEIUIOCYETYMKOB MCTIONHEHMS 3 U 4 J1Ba HAMMEHBIINX JAHAana3oHa
U3MEPEHUs pacxoja He KaJHOPYIOTCS U MOTPEIIHOCTh U3MEPEHUsSI B HUX HE HOPMHUPYETCS, TI03TOMY
paboTaTh B 3TUX AMANA30HAX C TEIUIOCYETIYMKOM UCTIONHEHHS 3 ¥ 4 HE PEKOMEH Ty eTCHL.

. 3
4.7.14 HaxartueM KHOMKH ‘“>" BOWTH B MyHKT MeHIO “Q2max:.. M /4”, B KOTOpPOM
Ha)KaTHeM KHOMKH “V” BbIOpaTh HEOOXOAMMOE 3HAYEHHE HaMOOJBIIETO pacxoJa TETJIOHOCUTEIIS
B 00paTHOM TpyOONpOBOAE C Y4ETOM MPUMEUYAHHUS, U3JI0)KEHHOTO B MPEABIAYILEM ITyHKTE.

4.7.15 Haxatuem KHONKH ‘> BOWTH B MyHKT MeHIO “Qlmin: ... %”, B HEM YCTaHOBUTh
HE0OXOAMMOE 3HaUYE€HHE HauMEHbIIEro pacxona TeruioHocutenss Q1 or 1 1o 9 % ot BeIOpaHHOTO
3HayeHus: Qlmax, Mpu KOTOPOM TEIUIOCYETYMK (UKCUPYET HEIITAaTHYIO CUTYallul0 B CHUCTEME
TEIUIOCHAOKEHUST M MPEKpallaeT BBIYMCICHUE M HAKOIUIEHHE CYMMAapHBIM HMTOTOM KOJIMYECTBA
ternoTsl E u remionocurens V1.

Jnist ycraHoBKH HeoOxoaumoro 3HadeHus: Q lmin HaxaTh KHONKY V™, 1ociie 4ero Ha4YMHaeT
MUTaTh HOJb B pa3psie eauHull mnporeHToB. Haxkumas kHomky “V” BbeIOpaTh HEOOXOIHMMOE
3rHaueHue Qlmin B mporeHTax oT Qlmax U HaXkaTh KHOMKY ‘“>", MOCJIE YeTr0 BHIOpAaHHOE 3HAUCHUE
¢bukcupyercsi B aMsATH TEIJIOCYETUHKA.

[Ipu ommbOouyHOM Hayayie mpolecca YCTaHOBKM 3HaueHus Qlmin (HO 10 €ro 3aBeplIeHus)
Ha)KaTHEM KHOMKHU ‘<’ MOXXHO OTMEHHUTb 3TOT MPOLECC U BEPHYTHCA K UCXOJHOMY COCTOSIHUIO.

4.7.16 Haxartuem KHONKM ‘> BOWTH B MyHKT MeHIO “Q2min: ... %”, B HEM YCTaHOBUTh
HE0OXOAMMOE 3HAUYE€HHE HAaWUMEHbBIIETo pacxona TeruioHocutenst Q2 or 1 1o 9 % ot BeIOpaHHOTO
3HayeHus Q2max, NMpu KOTOPOM TEIUIOCUETUMK (PUKCHPYET HEMITaTHYI0 CHUTYallll0 B CUCTEME
TEIVIOCHA0KEHUS, aBTOMAaTHUYECKH MEPEXOAUT B “JICTHUH pexuM paboThl M MpeKpaiiaeT
BBIUMCIICHHE U HAKOIUIEHHE CyMMAapHbIM UTOI'OM KOJMYECTBA TEINIOHOCUTENS V2.

4.7.17 HaxatueM KHONKHM ‘“>" BOWTM B IyHKT MeHI0 “pl =..MIla”, roe npu Hamuuuu
JATYUKOB JABJICHUS ¢ YHU(UIUPOBAHHBIMHM BBIXOJHBIMH CHUIHAJIAMHM IOCTOSIHHOTO TOKAa MOXHO
KHOMKOK ““V” BBIOpaTh Mpenesl H3MEpeHHs IaBJICHUs, COOTBETCTBYIOIIUH Ipenesy H3MEpeHHUs
JIABJICHUS HCIIOJIB3yEMOI'0 B IEPBOM KaHaJle U3MEPEHHsI JaTUMKa aBJICHHUS.

4.7.18 HaxaTtueM KHOIIKM ‘> BOWTH B IYHKT MeHI0 “pl = ... MA”. B 1aHHOM IyHKTE MEHIO
MOXXHO KHOMKOW “V”  BbIOpaTh HEOOXOOWUMBINM JWANa30H W3MEPECHHs BXOJHOTO  TOKa,
COOTBETCTBYIOIIMI JHAMA30HY BBIXOJHOTO YHU(PHUIIMPOBAHHOTO CHUTHANA TIOCTOSIHHOTO TOKa
HCITOJIB3yEMOTO JaTUYnKa JTaBJICHHUS.

4.7.19 Haxxatuem KHONIKM “>"" BOWTH B ITyHKT MeHI0 “p2 = ..MIIa”, nocie yero noBTOpUTH
nevictBud . 4.7.17, 4.7.18 ayist BToporo kaHajaa U3MEPEHHU 1aBJICHUS.

[Ipu OTCYTCTBHUM JAaTYMKOB NaBIECHUS B TPYyOONPOBOAAX BBIMICYIIOMSHYTHIC IMyHKTHI MEHIO
MOJKHO OOOMTH Ha)kaTHEM KHOIIKH >,

4.7.20 HaxxatueM KHOIKH ‘> MOKHO BOWTH B MyHKT MeHIO “T3:<U3smep>/<IIporp>", B
KOTOPOM YCTaHOBUTbH, OYJET JM M3MEPATHCA TEMIIepaTypa BOABI B TPYOOIIPOBOIE XOJIOIHOW BOJIEI,
UCIIOJIb3YEeMON ISl MOJMUTKH CUCTEMBI TEIJIOCHAOKEHHMsI Ha WCTOYHMKE TEMJIOThl, MM OyZer
IPOrPaMMHUPOBATHCS €€ JOTOBOPHOE 3HAUEHHUE.

B ciyuae m3mepenus temnepatypsl T3 kHomkoi “V” BbIOpaTh HaJmUCh Ha WHAMKATOpE
“T3:<M3mep>" 1 HaXKaTHEM KHOIKHU ‘> BONTH B CIEAYIOUINI MyHKT MEHIO.
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[Ipu »ToM Ha TpyOOMpOBOJAE XOJOAHOW BOJMBI, WCHOIB3YEMOW Ui TOAMUTKH CHUCTEMBI
TEIJIOCHAOKEHUsSI HAa WCTOYHHMKE TEIIOTHI, JOJKEH OBITh YCTAHOBJIEH TPETUH TepMOMpeoOpas3o-
BaTeNb U €ro BBIBOJIBI MOAKIIOUEHBI K COOTBETCTBYIOIIUM KJIEMMaM U3MEPUTEIHHOTO OJIOKA.

4.7.21 Ilpu oTCyTCTBUM Y IOTPEOUTEIS TPYOOIIPOBOAA XOJIOIHOM MOAMUTHIBAIOIIECH BOJIBI, H,
COOTBETCTBEHHO, TPETHETO TEepPMOINpeoOpa3oBaTels, TOTOBOPHOE 3HAYEHUE NAHHOW TeMIepaTyphl
MOJKET OBITh 3aIPOrPAMMMPOBAHO MOTPEOUTENIEM TEIUIOCUETYMKA, IIPU 3TOM PE3yJIbTaThl U3MEPEHUS
TEIUIOBOM SHEPTruU JIOJDKHBI OBITH 00S3aTENHHO OTKOPPEKTUPOBAHBI B COOTBETCTBUU C
I'OCT P 8.592-2002.

Jns sroro kHomkoil “V” BeIOpaTh Haamuck Ha uHAMKatope “T3: <[Iporp>" u HaxaTHem
KHOIIKK ‘> BOWTHM B NMyHKT MeHI0 “T3mp.: ... °C”, B KOTOPOM MPOU3BECTH MPOTrPaMMHUPOBAHUE
JIOTOBOPHOT'O 3HAYEHUS TEMIIEPATYPHI.

IIpn 3TOM BCe KOHTaKThl KieMMbl 13, IpelHa3HAauYE€HHOW Ul TMOAKIIOYEHHUS TPETHETO
TepMOTpeoOpa3oBaTes, TOKHBI OBITh 3aKOPOUYCHBI.

4.7.22 Jlns mporpaMMUpOBaHusl JOTOBOPHOI'O 3HAYEHUs TemmepaTypsl T3 HaxaThb KHOIKY
“V”, mocnie 4ero mokazaHus MHANKATOpa “‘OO0HYJSAIOTCS W HAYMHACT MHTaTh JIEBBIN JECSITHYHBIN
paspsi (IECATKU TPaTyCOB).

Haxxumass kHomky “V” BBIOpaTh HEOOXOIMMOE YHCIIO JECATKOB TpajyCoOB B 3HAYCHUU
temmeparypbl T3 u HaxaTh KHONKY ‘“>". Ilpu 3TOM BBIOpaHHOE YMCIIO JECATKOB (UKCHUPYETCS U
HAYMHAET MUTATh JECSITUYHBIA pa3psi €UHUIL] IPaTyCOB.

Haxatnem xnomku “V” BpIOpaTh HEOOXOAMMOE YHCIO EAMHUIl TPaayCcOB B 3HAYCHHUH
temneparypsl T3 U HaKaTh KHOMKY “>".

Jns mporpamMmmupoBanus 3HaueHus: temneparypsl T3 = 0 °C gocTaTtoyHO JBa)KIbl HaXaTh
KHOIIKY “>".

JloroBopHOE 3HA4YeHHWE TeMIepaTypbl XOJOAHOM MOANMMUTHIBAIOIICH BOABI  3ampo-
IrPaMMHPOBAHO.

Bo3moxHO porpaMmmMupoBaHue JIF000To 3HaYeHHs TemnepaTtypsl T3 B nuamazone ot 0 10
99 °C, opmnako npu Temmneparype T3 6omabme 50 °C reruiocueTdnk OyneT GUKCHPOBATh HEIITATHYIO
CUTYALIMIO B CUCTEME TETJIOCHA0KEHMUS.

[Ipu ommbouyHOM Hayale Tpolecca MPOrPaMMUPOBAHMSI JOTOBOPHOTO  3HAUCHUS
temneparypsl T3 (HO 10 ero 3aBeplIeHUs) HA)KaTUEM KHOIKHU “< MOXXHO OTMEHHUTb 3TOT IPOLECC U
BEPHYTHCS K HA4Yally MPOrpaMMHPOBAHUS.

4.7.23 HaxxatnemM KHOMKH ‘> BoWTH B ciefyomuid mTyHKT MeHIo “dTmin: ...°C”, B
KOTOPOM YCTAHOBHUTh 3HAUC€HHWE HAMMEHBIIEH Pa3HOCTH TeMIeparyp B TNPSIMOM H OOpaTHOM
TpyOONpOBOJaX, HIDKE KOTOPOH TEIUIOCYETYUK (PUKCUPYET HEIMITATHYIO CHUTYaIllUI0 B CHUCTEME
TETJIOCHAOKEHUSI M TIPEKPaIaeT pacuyeT U HAKOIJIEHHE CyMMapHBIM UTOTOM KOJIMYECTBA TEIIOTHI E.

[TocnenoBarenbHOCTh ACHCTBUN TP 3TOM aHAJIOTMYHA M3JI0KEHHBIM B 1I. 4.7.15.

4.7.24 Haxatuem KHONKH “>" BOWTH B MyHKT MeHIO “RS:<¥Ycr>/<He ycr>", B KOTOpOM
HaxxaTueM KHOMKU “V” MoxHO BKIOUUTH (RS:<Vcr>) mnm ortkmounts (RS:<He ycr>) xanan
uHTepdeiica.

4.7.25 Haxaruem KHONKH ‘> BOWTH B TyHKT MeHIO “RS:<2400>/<4800>”, B KOTOpOM
Ha)KaTHeM KHOMKU “V” MOKHO BBIOpaTh HYXHYIO CKOPOCTh MEpeladyd JaHHBIX MO IOCIeI0Ba-
TEITHbHOMY HHTEPQEHCY:

2400 — o3Havaet ckopocTs nepenaun 2400 60.1;

4800 - o3nauaet ckopocth nepenadu 4800 60.1.

4.7.26 HaxxatueM KHONKH ‘> BoTH B MyHKT MeHI0 “RS:<IlapHocts>/<Her mapHoct>", B
KOTOPOM Ha)XaTWeM KHONKH “V” MOXXHO MPOU3BECTH OTKJIIOUEHUE OWUTa KOHTPOJIS YETHOCTH B
HPOTOKOJIe OOMEHAa JaHHBIMHU, BKIIOUMB Hanuch <HeT mapHOCTH>.

. 3
4.7.27 Haxatuem KHOIIKM “>" BOWTH B MyHKT MeHI0 “Q1H:...M™/4”. DTOT MyHKT MEHIO, KaK U
. 3
cnenytoumii “Q2H:...m™/4”, sBiIsIeTCS CIY>KEOHBIM U HCIIONB3YeTCs IPU OBEPKE TEIUIOCUETUHKA.
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[Ipu paboTe TemaocYeTYNKa B TAHHBIX IMyHKTAX MEHIO MOKHO ONPEIEIUTh CPEAHUIN pacxon
TETJIOHOCUTENS, TPOTEKAIOUIET0 Yepe3 COOTBETCTBYIOIIMI MEpBUYHBIA IpeoOpazoBaTens 3a
YCTaHOBJICHHBIA POMEXYTOK BPEMEHH, U HAKOTUICHHBI 00BEM.

OpHako, TOTPEOUTENh TaKXKE MOXET HCIONb30BaTh ATy JOMOJHUTEIBHYIO (YHKIHIO
TETJIOCYETYUKA JUII COOCTBEHHBIX MMOTPEOHOCTEH.

st 3TOr0, HAXOASICh B COOTBETCTBYIOIIEM ITYHKTE MEHIO (“QIHZ...M3/‘-I” WIn “Q2H:...M3/q”),
B MOMEHT Haudaja HU3MEpPEeHHUs HEOOXOIUMO HaKaTh KHOMKY “V” Ha mepenHel MaHeIH Terio-
CYCTYHKA.

[Ipm 3TOM TEIIOCUETYHMK TIPOJOJDKACT TIOKAa3plBaTh TEKyIIlee 3HAYCHHE pacxoja

“QlH:...M3/q” 1 “Q2H:...umMn1”, HO Ha UHIMKATOPE HAYMHAET MUTATh JBOCTOYHE.

[To okOHYaHUM H3MEpEeHUs HEOOXOJUMO IMOBTOPHO HaXaTh KHOMKY “V”, mocie 4ero Ha
WHJUKATOPE TEIUIOCYETYHMKA IOABUTCS CTaTUYHAsL HAAINCH “QIH:...M3/‘-I” (“Q2H=...M3/q”),
U(pPoBOE 3HaYEHHUE KOTOPOH OyJeT paBHATHCS CPEAHEMY 3HAYEHHUIO pacxoja TEIUIOHOCUTENIS B

BBIOpaHHOM TPYOOIMPOBOIE 32 BPEMsI U3MEPEHUS “Q1H=...M3/q” u “Q2H=...M3/q”.

Bo Bpems wu3MepeHus U IOCIE€ €ro OKOHYAHMS HAKATUEM KHONKU ‘> MOXKHO
IIPOKOHTPOJIMPOBATh 3HAaUeHHE O0beMa KUAKOCTH, TMPOIIEIIeH dYepe3 MepBUYHBIN mpeoldpa3o-
BaTellb C MOMEHTa Hayajla M3MEPECHHUS.

[Tocne okoHYaHMs U3MEpPEHUsT HEOOXOAMMO COPOCHUTH MOKa3aHWE Ha MHIUKATOpE HaKaTHeM
KHOIKH “<”.

N3Mepennss mpou3BOAST WM MyTEM HaXaTUs KHONKH “V”, pacrojioK€HHOW Ha mepeaHen
NaHeJIN MU3MEPUTETHHOro 0JI0Ka, B MOMEHTHI Havaja U OKOHYaHMS KOHTPOJBHOI'O 3aMepa pacxoja,
i nomadei ummnynbca CTAPT/CTOII cooTBeTcTByOmmIEH MONAPHOCTH Ha KiaemMMmbl “IMP”
TETUIOCYETYHUKA.

[Ipu ucnonp3oBanun mmiyiabca CTAPT/CTOII nHeoOxomumo B pexume “CiykeOHOE” B
nyHkTe MeHI0 “RS232: <Yer>/<He ycr>" Haxkatuem KHONKHU ““V”’ BBIOpaTh HAANKCH HA MHIUKATOPE
“RS232: <He ycr>". Ynpasinsmoliee Hanps>KeHUE B MOMEHT Hadaljla U3MEPEHMSI I0JDKHO U3MEHUTHCS
c (5—15) B na 0 B, a B MoMeHT okoHuaHus n3mepenus - ¢ 0 B na (5 — 15) B.

[TooOHBIE U3MEPEHUST MOXKHO TaK)Ke MPOBOIUTH B pekuMe paboThl <CUeT> TOJIBKO IMyTeM
HaXaTusi KHONKH “V”, mpu 3ToM (GYHKIHMOHUPOBAHWE TEIUIOCUETUYMKA HE HApYIIAeTCs W OH
IPOJIOJDKAET CUET KOJMYECTBA TEIUIOTHl M (PUKCAIMIO HEIITaTHHIX cuTyauuil. He pexomenmyercs
yYBEIMYMBATh BpeMs M3MEPEHHs B BBHIIICYKa3aHHOM peXHMe Oosee ABYX-TpeX YacoB H3-3a
BO3MOKHOT'O CHWKEHHS TOYHOCTH MTOKa3aHWH CPETHETO pacxoja u o0beMa.

2

4.7.28 Cnenyromuii myHKT MeHIO “UBX=...” SBISETCS CIY>KEOHBIM M €ro HYXHO OOOWTH,
Ha)kaB KHOTIKY ‘>, 110 IOSIBJICHUS Ha UHAMKaTope Haxmucu “CiyxeOHoe”.

[Tpu HEOOXOAMMOCTH CHOBAa M3MEHHUTh KaKOH-IMOO M3 MapaMeTpoB TEIJIOCYETUHKA, MOXKHO
MOBTOPHTH BbIIIEYKa3aHHbIC ACHCTBUS, 00X0/1 HEHYKHBIEC TyHKTHI MEHIO HA)KaTHEeM KHOTIKH >

4.7.29 HaxxatueMm KHONKH ‘> Ha MepeJHEH MaHeIn WU3MEPUTEIBHOIO 0J10Ka BOWTH B ITyHKT
MEHIO TeIIOCYeTYMKa, 0003HauaeMoro HaANMUChI0 Ha MHAMKaTtope “Pexum: <PabGora>"  wnn
“Pexxum: <I[loBepka>" (B manpHeleM — “Pexxum: <Paborta>/<IloBepka>").

Hapanuce Ha unaukarope “Pexxum: <IloBepka>" 03HayaeT, YTO TEMJIOCUYETYMK HAXOAUTCS BO
BCIIOMOTATEIIFHOM PEXHME MOBEPKU M HE BBIMOJHACT pabounx (GyHKIHA, MOITOMY HEOOXOIUMO
Ha)KaTUeM KHONKM “V” Ha mepeaHed NaHeIH U3MEPUTENIbHOro OJI0Ka yCTaHOBUThH HAIMUCh HA
UHIUKaTope (BBIOpaTh MyHKT MeHI0) ‘“Pexxum: <Pabota>".

4.7.30 Ins ¢ukcanuy BcexX BHIOPAHHBIX BBIIIE YCTAHOBOK HEOOXOJIMMO Ha)XKaTHEM KHOIKHU
K4 Beriitu 3 pexxuma “Ciyxe6Hoe” B TOTPEOUTEIBCKUN PEKUM.

Ecnmu B pesynbrare OMMOOYHBIX MAHUIMYJSALUA B CIy>KEOHOM peXHME C KHONKaMH
TEIUIOCYETYMKA HA €ro MHAMKATOpE MOsIBMIach Haamuch “OcTOpokHO - mporp!”, Bo Hu30ekaHue
HapyIlleHUs] HOPMalbHOM paboThl TemIocyeTyrnka HEeoOXOoIuMO HaxaTh KHONKy K4, mocie yero
TETUIOCYETUUK JIOJDKEH BOMTH B PEXHUM WHIWKAIUH, AOCTYIHBIA JUIsl mMOTpeOuTens mpu padoTe
TEIIOCYETUHKA Ha OOBEKTE.
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ITpr HE0OXOAMMOCTH MOKHO CHOBA BOMTH B pexuM “Ciry:keOHOe” M TOBTOPUTH JEHCTBHS
nn. 4.7.6 - 4.7.29.

4.7.31 Ilocne BBIMOJHEHHUS BCEX HEOOXOIMMBIX YCTAaHOBOK, MX (PUKCALIMU U BBIJCPKKH BO
BKIIIOYCHHOM COCTOSIHUM B TedeHue 0,5 9 TEIIOCYETYHK TOTOB K pabOTe W MOXHO B PEKHME
“Cayxe0Hoe” BOMTH B MyHKT MeHI0 “PexxuM: <Cuer>/<Crom>" ¥ Ha)kaTHEeM KHOIKU “V”’ BbIOpaTh
“Pexum: <Cuer>".

4.7.32 OCTOpPOXHO TPUIOAHATH TMEPEAHION MaHelb H3MEPHUTEIHLHOro ONoKa W HaXaTh
kHOTIKy K4, pacnionokeHHy10 Ha BEpXHEH IJ1aTe BHYTPH U3MEPUTEIHHOTO OJI0Ka.

C 3TOro MOMEHTa TEIJIOCYETUHUK HAXOJIUTCS B paboueM peKuMe U HauWHaeT (PUKCHUPOBATH
BCE IMapaMeTphl CHUCTEMBbl TEIUIOCHAOXKEHUS, BKIIIOYAsl pacyeT U HAKOTUICHHE CyMMapHBIM UTOTOM
KOJIMYECTBA TEIJIOTHI U O0beMa TEIUIOHOCHUTENsS, BpeMsi padOThl TEIUIOCUETYMKA, a TaKkKe BCe
HENITATHBIC CUTYAIIMH B CUCTEME TEIDIOCHAOKCHUS U B pabOTE CaMOT0 TEIJIOCYETUHKA.

Ha unnukartope gomxHa nosiButhes Haanuch “E: ... 'kan”.

DTO 03HAYAET, YTO TEIUIOCYETUYHMK BBIIIEN U3 pexuma “CiykeOHOe” B PEXUM WHIWKAIUH,
JIOCTYNHBIA Ui TOTpeOuTeNns mpu paboTe TemIocueTynka Ha OOBEKTe, B KOTOPOM MOKHO
MIPOCMOTPETH BCE M3MEPSEMbIC W BBIUUCIISIEMBIE MMapaMETPhl CUCTEMBI TEIUIOCHAOKEHUS, MPEACIIbI
HU3MEPEHHS U JPYTUE 3aMporpaMMHUPOBAaHHBIE MTapaMeTPhl TEIUIOCYETUNKA, a TAK)KE KOJIMYECTBO, BU/T
U TIPOJOJIKUTEIBHOCTh HEIITATHBIX CUTYyalWid, UMEBIIUXCS WM UMEIOIIUXCS Ha JaHHBIA MOMEHT B
paboTte cucTeMbl TEMJIOCHA0KEHUS U TEIJIOCUETYNKA.

[IpaBUIBHOCTH MOKA3aHUH TEIIOCUETYNKOM TEIIOBOM MOIIHOCTH B I'Kasn/4 npuOIM3UTENbHO
MOKHO OIIEHUTH IO (hopMyJIe

P~QIT1-T3)-QAT2-T3) , (4.1)

rie  QI1,Q2 - pacxo TEIJIOHOCHUTEIISl, COOTBETCTBEHHO, B IPSIMOM B 0OpaTHOM TPYOOIPOBO-
Ie, T/4;
T1, T2, T3 - Temrieparypa TEIUIOHOCHTEISI, COOTBETCTBEHHO, B MPSIMOM B 0OpaTHOM TPy0O0-
MPOBOAAX U TPyOOIPOBOIE XOJIOJHOM BOABI, HCTIONB3YEMOM ISl IOJMUTKH CHC-
TEMBbI TEIJIOCHA0KEHNS HAa UICTOYHMKE TerIopThl, °C.

Ecnm na waawkarope mosBwiack Haamuch “E:..MBt-4”, To 3Hauenne Ql m Q2 B T/4
HEOOXOUMO B35Th B JOMOJHUTEIBHOM pexuMmMe HHAuKanmuu. Haxatue kHomku “V” mepeBOIUT
I/IH[[I/IKaTop B OTOT pe)KI/IM.

4.7.33 AKKypaTHO MOCTaBUTh NEPEAHION0 MMAHEIb Ha MECTO TaK, YTOOBI Ia3bl HA HEH coBHaU
C BBICTyIIaMU Ha KOPILyCE M3MEPHUTEIBHOr0 OJIOKa U IUIOTHO 3aKPYTUTh BCE YETBIPE KPEMEKHBIE
BUHTA 11 00ECTIEYeHHs] TePMETUYHOCTH CTHIKA.

[locTaBuTh Ha MECTO JEKOpPaTHBHbBIC IUIAHKH, MPUKPHIBAIOLIUNE OTBEPCTUS I KPENEKHbBIX
BUHTOB, CJ€JIs NIPH 3TOM, YTOOBI F'OJOBKH INIOMOMPATOPOB, HAXOJAIIMECS BHU3Y NEpeIHel naHemu,
BBIXO/IMJIU HAPYKY.

4.8 IlnombupoBaHue

TermnocueTynKy SBISIOTCA MPUOOpPAMH KOMMEPYECKOTO YYeTa, B CBSI3U C ITUM BCE €ro
COCTaBHBIE YACTH JOJKHBI OBITH OTUIOMOUPOBAHBEI.

[Ipn BBIMyCKE C MNPEANPUATUSA-U3TOTOBUTENSI COCTABHBIE YAaCTH TEIUIOCUETUHUKOB JIOJKHBI
UMETD CJIEIYIONIHE TUIOMOBI:

- MEepPBUYHBIE MPEoOpa3oBaTeNu - MIOMOY OTBETCTBEHHOTO 33 MPHEMKY BHYTPU KIEMMHOMU
KOpOOKU;

- U3MEPUTENbHBIN OJOK — HAKJIEHKy C HAaHECEHHOW TUHOrpadcKuM CcrmocoOoM IIoMOOH
OTBETCTBEHHOIO 3a NPUEMKY M OTTHCKOM KjeWMa ['ocrmoBepuTenss Ha BHYTPEHHEW 3alllMTHOMN
KPBIILIKE.

[Ipyn ycTaHOBKE TEIUIOCYETYMKOB HA TEILIOY3JIE IIOCJIE BBIITOJIHEHUS MOHTAXKHBIX U
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HOJATOTOBUTENBHBIX PAa0OT AOIKHBI OBITH OIIOMOMPOBAHBI IPEICTABUTEISIMH OPraHOB TEIUIO-
HA/30pa KpBIIIKAa KIEMMHOW KOPOOKHM IEPBUYHBIX TpeoOpa3oBaTelNieil, Ui 4Yero TOJOBKH JIBYX
BUHTOB KpBIIIKA KJIEMMHOH KOpPOOKM MMEIOT CKBO3HBIE OTBEPCTHS, a TaKXe IepBUYHBIE
npeoOpa3oBaTeny U TepMonpeoOpa3oBaTesid Ha TPyOOIPOBO/IE.

[IpencraBuTenssMu OpraHoB TEIUIOHAA30pa MJIOMOMPYETCsl TakkKe H3MEpUTENbHBbIA OJIOK ¢
MOMOIUIBIO ABYX IJIOMOMPATOPOB, BHICTYNAIOIINX CKBO3b HIXKHIOIO IEKOPATUBHYIO IJIAHKY TMepeaHen
HaHeJH.

Pexomenyemble criocoObl 1oMOMpPOBaHUS TPUBEACHBI HA pUCYHKaxX 21, 22.

B cnyuae HapymieHMs M CHATUS IUIOMO MOTPEOMTENSIMU TEIUIOCUETUYMKHU HE CUHUTAIOTCS
npubopaMu KOMMEPYECKOTO ydeTa, a NMPeaNpUsTHEe-U3TOTOBUTEIh CHUMAET C ceOs rapaHTHUHBIC
00513aTeNbCTBA.

5 ITOPAJOK PABOTDI

5.1 K pabore nmormyckaroTCsl TEIJIOCUETUYMKH, HE UMEIOIHE OBPEXICHUH BHEIIHErO BHIA U
HapyIIeHHs II0MO, ¥ MOATOTOBIICHHBIE K pab0Te B COOTBETCTBUH C Pa3/iesioM 4.

5.2 Ilpu BKIIOYEHHMHM TEIJIOCUETYMKA OH AaBTOMATHYECKH YCTAaHABIMBAECTCS B PEXUM
NoTpeOUTENS U Ha €ro MHAWKATope nosBisercs Haanuch “E:..I'kan”.

Hannmuce “E:..I'kan” Ha MHOMKATOPE TEIJIOCUETUYHMKA MOSABISETCA TAKKE aBTOMATUYECKH B
CpelHeM depe3 6 MUH IOCJe TOCIETHEero HaXaTus JII00OW KHOMKH B IOTPEOUTENHCKOM pPEXKHME
paboTHI.

Ilocne mpoBexeHusi paboT, yKa3aHHBIX B paszjeie 4, MpPU YCTAaHOBKE TEIUIOCUETYMKA B
pexuMbl <Pabota> n <CyeT> OH HAUMHAET pacyeT U HAKOIJICHHE CYMMapHBIM UTOTOM KOJMYECTBA
TEIJIOTHI, YTO BBIpAXAETCS B MEPUOJMYECKOM YBEJIMYEHUU TOKa3aHuW (IpU HAIUYUU
COOTBETCTBYIOIIHUX PACX0J0B) KOJIMYECTB TEIUIOHOCUTENS, TEIUIOTHl U BPEMEHH PabOTHI.

5.3 Ecnu nocie BKJIOYEHUS MOosBUiIach Haamuck: “E:...I'kai”, mokaspIBaromas KOJHYSCTBO
TEIJIOTHI, HAKOTUICHHOE TEIUIOCYETYMKOM 3a BpeMs paboTel B pexkume <Pabora> u <Cuer>, TO
KXKIBIM TOCIEAYIONUM Ha)kKaTHeM KHOTKHU ‘> MOTPEOUTEh MOXKET MOCIIEI0BATEIILHO CUUTHIBATH C
WHIUKATOPa TETUIOCYETUYHUKA CIICTYIONINE TTapaMeTPhl CUCTEMBI TETUIOCHAOKCHHUS:

“Ql:..7/4” - Tekymiee 3Ha4YeHHWE pacxona TertoHocuTens Q1 B mpsiMoMm TpyOOmpoBoO/IE,

T/4;

“Q2:...1/4” - Tekyliee 3HaUECHUE pacxoja Terionocurenss Q2 B oOpaTHOM TpyOOmpoBOIE,
T/4;

“V1:...17 - cyMMapHOE KOJIHYECTBO TEIIOHOCHUTEIIS, IMPOTEKIIIETro MO MPSMOMY TPyOOIIpo-
BOJY, 3a BpeMs HaXOXKJICHHsI TeTUIOCYeTUrKa B pexkume <Pabora> u <Cuer>,
T;

“V2:..17 - cymMMapHO€ KOJWYECTBO TETUIOHOCUTEISI, MPOTEKIIETro 10 0OpaTHOMY TpyOo-
MPOBOJY, 32 BpeMsI HaXOXKJCHHUs TEIUIOCUETYHKa B pexume <Pabota> u
<Cuer>, T;

“T1:..°C” - TemmepaTypa TEILIOHOCUTEIS B IIpsiMOM TpyOompooae, °C;

“T2:..°C” - TemmepaTypa TCIUIOHOCUTEIIS B 00paTHOM TpyOorpoBoje, °C;

“T3:...°C” - TeMrepaTypa TEIJIOHOCUTESI B TPYOOIIPOBOIE XOJIOIHOM BOJIBI, HCIIOIb3Ye-

MOl 17151 MOAMUTKU CUCTEMBI TETIJIOCHA0KEHUS Ha UCTOYHHUKE TeToTh, °C;

“dT(T1-T2):...°C” - pa3HOCTb TEMIIEpaTyp TEIIOHOCUTEIS B IPSIMOM U 00paTHOM TpyOompo-
Bojax, °C;

“P:...I'kan/a” - BBIYMCICHHOE TEKYyIIee 3HaUeHNE MOTPEOIIEeMON TETIIOBOI MOIITHOCTH,
I'kain/uq;

“pl:..MIla” - 3naueHue gaBieHUS B IpsiMOM TpyoOomnposojae, MIla;

“p2:..MIla” - 3HaueHue naBieHus B 0OpaTHOM TpyOotpoBone, MIla;

“TpaB:...a” - BpeMsl pabOThI TeIIocueTynKa B pexume <Pabora> u <Cuer>, 4.
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5.4 VNHaukanys mapaMeTpoB CHCTEMBI TEIUIOCHA0XKEHUS OCYIIECTBISIETCS 10 3aMKHYTOMY
UKy, T.e. IOCI€ MWHAMKAMM 3HadeHHs BpeMeHH paldoTbl Tpap HaKaTHEM KHONKH “>"
OCYUIECTBIIIETCSI CHOBA MEPEXO0/1 K MHAUKALIMU 3HAYEHMsI KOJTM4ecTBa TeIuoTsl E u T.1.

AHAJIOTUYHO Ha)XaTHEeM KHONKH “<” MOXHO MPOCMOTPETh BCE MapaMeTpbl CHUCTEMBbI
TEIJIOCHA0KEHUsI, HO B 00paTHOM MOCIEI0BATEIHHOCTH.

5.5 Iloka3zanus temnocuetunka E, V1, V2 u Tpap ABISIOTCA HAKOIMIEHHBIMA CYMMapHBIM
UTOTOM 3HAYCHHUSIMH TTapaMETPOB 3a BpeMsi pabOTHI TeIUIocueTdYnka B pexknme <Pabora> u <Cuer>
0e3 yuyeTa BpeMEHHU ero paboThl MPH HAJMYMUU HEIITATHBIX CUTyaIMil, BEAyIIUX K MPEKPaIICHUIO
BBIYMCIICHHS] U HAKOIUJIEHUSI KOJIMYECTBA TEIIOTHI U KOJWYECTBA TEMJIOHOCUTENS, IEPEUUCIEHHBIX B
Tadymue 2.

MaxkcumanbHO BO3MOYKHOE MHIULMPYEMOE 3HAYEHHE TOTO WJIM MHOTO MapaMeTpa, a TakkKe
IIOJIOKEHUE JEUHUMalIbHOM 3alsiTOM NpPU €ro MHIMKALHWKU B 3aBUCUMOCTM OT YCJIOBHOIO JHAMETpa
NEPBUYHOT0 Npeodpa3oBaTelis MPUBEAECHO B TA0IHILIE 5.

Tabnuua 5
YcnoBHbINM 1HamMeTp IToxa3zanue KOIUYEeCTBA TEIIOTHI, ITokazanue
MIEPBUYHOTO E, o0BEMa M MaCChI
npeoOpazoBarers, TEIJIOHOCHUTEIS,
D,, MM MBT1-q Tkan V1, V2, o (1)
10 9999,999 8598.,451 9999,999
15 9999,999 8598,451 99999,99
25 9999,999 8598.,451 99999,99
40 99999,99 85984,51 999999,9
50 99999,99 85984,51 999999,9
80 99999,99 85984,51 999999,9
100 999999,9 859845,1 999999,9
150 999999,9 859845,1 9999999
200 9999999 8598451 9999999
300 9999999 8598451 9999999
400 9999999 8598451 9999999

I[Ipumeyanue - MakcuManbHO BO3MOXKHOE MHIULMPYEMOE 3HAYCHHE KOJINYECTBA TEIJIOTHI B
I'kan orpaHM4eHO 3Hau€HHEM, MPUBEJICHHBIM B Talmuue 5 Uit 0OecredyeHus: OJHOBPEMEHHOTO
“0OHyJIeHUs TIEPEMOJIHEHHOTO CYETYMKA CyMMapHOTO KOJIMUecTBa TerioTel B ['kam 1 MBT-u mpu
COOTHOIIEHUH:

1 I'kan=1,163 MBT-u.

5.6 Haxarme xHomku “V” mNepeBOOUT TEIIOCYETYUKU B JOMOJHHUTEIBHBIA PEXKUM
WHIMKAIIH TIEPEUUCIICHHBIX BBIIIE MapaMETPOB CUCTEMBI TEIUIOCHA0KEHMSI, HO B IPYTUX €IUHUIIAX
WU3MEPEHMUS:

- CyMMapHO€ KOJInUeCTBO TeioTel E B MBT-4;

- TeKyIIKMe 3HaYeHUs pacxoAoB TeroHocutens Q1 u Q2 B M3/q;

- CyMMapHbIe Koir4decTBa Terionocutens V1 u V2 B MS;

- BMECTO M3MEpSAEMBIX 3HA4YE€HWM JaBlieHUs pl U p2 MHAMLMPYIOTCA 3HAYEHHUS] COOTBETCT-
BYIOILIUX UM BXOJIHBIX CUTHAJIOB MOCTOSIHHOTO TOKA B MA;

- BMecTo Temrneparyp terioHocutens T1, T2 u T3 uHauuupyroTcsi 3HaAYEHUS COMPOTUBICHUN
TepMOIIpeoOpa3oBareseii B COOTBETCTBYIONIUX TPyOonpoBogax B OM;

- 3HaYEHHUE MOTPeOIsIeMOit TeTI0BOM MomIHOCTH P B KBT.

Hasznauenue kHonok “>” u “<” ocTaercsi MpeXKHUM.

5.7 Cnenyromiee HakaThe KHOMKH V™’ MEPEBOIUT TEIUIOCYETUYUKU B PEKUM HHIUKAITIU
3aMmporpaMMHUPOBAHHBIX B HUX MApaMETPOB.
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Ha unaukaTtope nosiBnsieTcsl HaIMUCH:

“Bp.: XX:XX:XX”, o3Hauaroias TeKyIee BpeMsl B uacax, MUHyTaX, CEKyH/IaxX.

[TocnenoBatenbHO Ha)kKMMas KHOMKY ‘>, MOTpeOUTENh MOKET CUMUTHIBATh C HHIUKATOPA
CJIEIyIOIINE JaHHbIE:

“Ilara: XX . XX.XX” - TeKyIlasl 1aTa, T.€. YUCJIO0, MECAL] U TOJI;
“Mog: <XXX-XX>” - YCJIOBHBIHM KOJl Bepcuu pabodel MporpaMMbl TEIJIOCUETUHKA;
“T3:<Uzmep>/<IIporp>" - u3MepsieMoe UM 3aIPOrPaMMHUPOBAHHOE TOTOBOPHOE 3HAUCHUE

TEMIIEpaTypbl TEINIOHOCUTEINS B TPYOOIIPOBOJE XOJIOAHOM MO~
MUTHIBAIOIIEH BOJIBI;

“RS:<VYcr>/<He ycr>" - eciu KaHAJI BCTPOSHHOTO MTOCIICIOBATEIILHOTO HHTEpdeiica
BKJIFOYEH, TO HA MHAMKATOpe uMeeTcss Haanuch “RS:<VYcer>",
ecJii KaHaj uHTepdeiica BBIKIIIOUEH, TO IMEETCS HAIHCh
“RS:<He ycr>";

“RS:<2400>/<4800>" - CKOPOCTh Tepeladd IO IMOCIeA0BATeILHOMY HHTEPQEHCy:
<2400> - 2400 601;
<4800> - 4800 601;

“RS:<ITaprocts>/<HeTr mapHOCTH>" - BKJIIOUYEH WJIH BBIKIIOUYEH KOHTPOJb YETHOCTH MIPH
nepenaye 1o mocjiaeI0BaTeIbHOMY UHTEpdeicy:
<ITapHocTh> - KOHTPOJIb YE€THOCTHU BKJIIOYECH;
<HeTt mapHOCTU> - KOHTPOJIb YETHOCTU OTKIIIOYECH;

“Pexnm:<Padbora>" - TEIUIOCYETUYUK HAXOJMUTCS B paboueM pexume (MHIUKAIUS
Haamucu “Pexxum:<IloBepka>" MOKET OBITh TOJIBKO MPU
MOBEPKE TEIJIOCUCTUNKA);

“Pexxum:<Cuer>/<Cror>" - mpu Hagnucu Ha uHIUKaTope “Pexxum:<Cuer>" Teruiocuer-
YUK HAXOJUTCS B peKUME HM3MEPEHHUs, pacueTa U (puKcauu
BCEX MMApaMETPOB U HEMITATHBIX CUTYAIMil CUCTEMBI TEIIOCHA0-
eHus, npu Haanucu “Pexum:<CTtom>" - TOIBKO B pEKUME
M3MEPEHUS BCEX MapaMeTPOB CUCTEMBI TEIIOCHAOKEHUS
0e3 uKcanuu 3TUX MapaMeTPOB M HELITATHBIX CUTYallUi B
MaMSTH TeTUIOCUCTYHKA,;

“SA-94 No: ...~ - 3aBOJICKOM HOMEp TEIIOCYETUUKA;

“Ql Ne:...” - 3aBOJICKOH HOMEP NEPBUYHOTO NMPeodpazoBaTess Ha IPSIMOM
TpyOOIpOBOIE;

“Q2 Ne:..” - 3aBOJICKOM HOMEp MEPBUYHOTO MpeodpazoBaTesi Ha 00paTHOM
TpyOOIpOBOIE;

“QI dy: ..mm” - YCIIOBHBIHM JUaMeTp MEPBUYHOTO IMpeoOpa3oBaTesis Ha MPSIMOM
TpyOOIpOBOIE;

“Q2 dy: ..mm” - YCIIOBHBINM JMaMeTp MEPBUYHOTO Mpeodpa3oBaTesisi Ha 00paTHOM
TpyOOIpOoBOIE;

“Qlmax: ... Mg - BEpXHHI MpeieN pacxo/ia TeIJIOHOCUTENS B IPSIMOM TPyOOIIpo-
BOJIC;

“Q2max: ... M/ - BEpXHUHU MPEeIT pacxo/ia TEIUIOHOCUTENSI B 00paTHOM Tpy0o-
MIPOBOJIE;

“Qlmin: ... %” - HAaNMEHBIIIEEe 3HAYCHUE PACX0/1a TEINIOHOCUTEIS B IPSIMOM

TpyOOIPOBOIE, HUKE KOTOPOTO TETUIOCYETUYUK (PUKCHPYET He-
HITaTHYIO CUTYAIMIO U MPEKpAIaeT CYeT KOJINYEeCTBA TETIOTHI
U TETJIOHOCUTEIIS;

“Q2min: ... %” - HaUMEHbIIIee 3HAYEHUE pacxoja TEIIOHOCHTENs B 00paTHOM
TpyOOIPOBO/IE, HUKE KOTOPOTO TEIUIOCYETYUK (PUKCHPYET He-
MITAaTHYIO CUTYalMIO U TIEPEXOIUT B “NIETHHUI peXUM paboThI;
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“I=..."(umu “F1=..."") - COOTBETCTBHE MEPBOIO BBIXOJHOTO 3JIEKTPUYECKOrO CHTHaja
MOCTOSIHHOT'O TOKa (MJIM YaCTOTHOI'O BBIXOJAHOI'O CUTHAJIa) BbI-
OpaHHOMY MapaMeTpy CHUCTEMbI TEIUIOCHA0KEHUS;

“I1=..MA” - IMarna3oH NEPBOTO BBIXOJHOTO TOKA;

“I2=...”(umu “F2=...") - COOTBETCTBUE BTOPOI'O BBIXOJHOTO 3JIEKTPUUYECKOTO CUTHaja
MIOCTOSTHHOTO TOKA (MJIM 4YaCTOTHOT'O BBIXO/JHOTO CUTHajla) BBbI-
OpaHHOMY MapameTpy CHCTEMbI TEIIOCHAOKEHNUS;

“I2=...MA” - IMAra3oH BTOPOr0 BBIXOJHOTO TOKA;

“pl=..MIIa” - BEpXHHI Mpeen N3MEpeHus JaBJIeHHsI B IPSIMOM TPYOOIpOBO-
Aac;

“pl=..MA” - IMana30H BXOJHOTO TOKAa, MPONMOPLIUOHAIBHBIN JaBiIeHUIO pl
B IIPSIMOM TPYOOIIPOBO/IE;

“p2=..MIla” - BEpXHHI MIpeie] U3MEPEHUs JaBlIeHUs B 00paTHOM TpyOompo-
BOJIE;

“p2=..MA” - IMana30H BXOJHOTO TOKA, MPONOPLUUOHAIBHBIN JaBIECHUIO P2
B 00paTHOM TPyOOIPOBO/IE;

“Rt:100P/100M/Pt100” - T TpaaydpOBKH HCIIOJIB3YEMBIX TEPMOIPEOOpa3oBaTEIICH;

“T3mp.:... °C” - 3aIIpOrpaMMUPOBAaHHOE 3HaUEHUE TemrnepaTypsl 13;

“dTmin:... °C” - 3aMpOrpaMMHUPOBAHHOE HAMMEHbBIIEE 3HAYEHUE PA3HOCTH TEM-

nepaTyp B IPSMOM U 00paTHOM TPyOOIPOBOIAaX, MPU KOTOPOM
TEIUIOCYETUUK (PUKCUPYET HEIITATHYIO CUTYalUIO U MpeKpara-
€T CYeT KOJIMYECTBA TEIUIOTHI.

Ha3nauenue kHomok “>” n “<” ocTaeTcs TAKUM K€, KaK U B IPEIbIAYIINUX TyHKTaX.

[lpy mnepBMYHOM MOHTaXe, a TaKKe I0CIe PEMOHTa M IIOBEPKH TEIJIOCYETYHKOB
PEKOMEHAYETCS] IPOKOHTPOIMPOBATh COOTBETCTBUE 3aBOACKUX HOMEPOB HCIIOJIb3YEMbIX IIEPBUYHBIX
npeoOpa3oBaresiell 3alpOrpaMMUPOBAaHHBIM B IMaMATH TEIUIOCUETYMKA T.K. IMPHU HUX CIIydailHOH
3aMEHE BO3MOXHO NOSIBIIEHUE 3HAYUTEIbHOM MOTPEIIHOCTH U3MEPEHHUS PACXO/I0B TEINIOHOCUTEIS.

5.8 Tlocnenyromiee Haxkatue KHOMKH ““V” MEPEBOAUT TEIUIOCUETUYHMK B PEXKUM HHAUKAIUU
HEKOTOPBIX M3 3a()UKCUPOBAHHBIX B MAMITHU CTATUCTHKU HELITATHBIX CUTyallUd B pabOTe CHCTEMBI
TEII0CHA0KEHNS ¥ CAMOTI'0 TEIIJIOCYETUHKA.

IIpu sTOM wuHAMLMpPYETCS KOI, JaTra W BpeMs Hayajda WIM OKOHYAHUS IOCIEIHEU
3a()UKCUPOBAHHON HEMITATHOW CUTYyaIluy, HAIPUMED, B BUJIC CIEAYIOIICH HAITHICH:

“01:<290105-1419-",

roe 0Ol - KOJI HeIITAaTHOM CUTyalluu, TPUBEICHHBIN B TabIUIIE 2;
< - 3HaK Hayvaja HeIITaTHON CUTYalluy;
290105 - mara Hauyana "HemrratHo cutyaruu (29.01.05 1.);
1419 - BpeMs Havajia HelraTHoi cutyauuu (14 4 19 mun).
Hananuce B Buge “12:- 260205-1529>"" o3Hayaer:
12 - KOJI HeIITaTHOU CUTyanuu (cMm. Tabmuiry 2);
260205 - mara okoH4YaHUs HemTaTHOU cutyaruu (26.02.05 1.);
1529 - BpeMsi OKOHYaHHsI HeIITaTHOM cuTyaruu (15 4 29 mun);
> - 3HaK OKOHYaHUS HEIUTAaTHOW CUTYalUH.

5.9 IlocnenoBaTeNbHBIM Ha)KaTHEM KHOIIKH ‘<’ MOYKHO MPOCMOTPETh, HadMHas C KOHIA, BCE
UMEBILUECS 3a NOcjegHee BpeMs paboThl TEIJIOCUETUYUMKOB KOZblI HELITATHBIX CUTyalMi, oTMedas
JlaTy U BpeMsl CHadajla OKOHYAHMs, a 3aTEM HadaJla KaKJI0M U3 HUX.

Crnenyer yuuThIBaTh, YTO BCE HEIUTATHBIE CUTyallMM (PUKCUPYIOTCA TOJBKO INpH padboTe
TEIIOCYETUYUKOB B pexnme <Pabora> n <Cuer>, 1aTa U BpeMsl BBIXOJa TEIUIOCUETYNKOB U3 PEKUMA
<Pabora> u <CueT> M BXOJa B 3TOT PEXKUM (PUKCHPYIOTCS OTIEIHHO KaK HEIITaTHAs CUTYyaIlus C
kogoM 02 (cm. Tabmuiry 2).

Jl1g HEeINTaTHBIX CUTyalu#, BO3HUKAIOIUX B TOT MOMEHT, KOIJa TEIUIOCUETYHMK BBIKIIOYCH
U3 CeTU WIIM HEe HaXoAuTCs B peskume <Pabora> u <Cyer>, BpeMeHEeM HMX BO3HHUKHOBEHHs OyaeT
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3a(pUKCUpPOBaH MOMEHT BKJIIOUEHHS TEIUIOCUETYMKA WM BXOXKICHHUS ero B pexuM <Pabora> uiu
<Cuer>.

AHaNOrM4HO, [UIsl T€X HEIUTAaTHBIX CUTYyallMi, KOTOpPbIE BO3HUKIIMU J0 BBIKIIOUYECHHUS NUTaHUS
TEIUIOCYETYMKA WIN €ro BbIxoJa U3 pexxuma <Pabora> m <Cuer>, U NpOJOKAIOT CYIIECTBOBATh
1ocjae BKJIIOYEHHUS MUTaHWUSA WM nepexofa B pexxuM <Pabora> u <Cuer>, TOBTOpHO OyIer
3a(MKCUPOBAHO BpeMs BO3HUKHOBEHUS HEIITATHOW CHUTYyallMM IOCJI€ BKJIIOUEHUS TEIIOCUETUHKA,
T.. TAKME HEIUTATHbIE CUTyallud B MaMATH CTATUCTHKH OyIyT MMETh JIBE 3allUCU BPEMEHH BO3HHK-
HOBEHUS U OJHY 3alIMCh BPEMEHU OKOHYAHMUS.

Y BceX HEIUTATHBIX CHUTyalud, 3aKOHYUBIIUX CBOE [JEHCTBHE BO BpEMs OTKIKOYCHUSA
TEIUIOCYETYHKAa OT CETH WJIM BO BpeMs ero paboTel He B pexume <Pabora> u <Cuer>, Oyner
3a(pUKCHPOBAHO TOJIBKO BpEMsI UX BOSHUKHOBEHMS M OTCYTCTBOBATH BPEMs X OKOHYAHUS, IOITOMY
BPEMEHEM MX OKOHYAHUs PEKOMEHIYETCS CUMTATh BPEMsI BOZHMKHOBEHUs HEIUTATHBIX CUTYyalUui C
kogamu 01 mmm 02.

Eciiv Ha MOMEHT CUMTBIBAHUS HEITATHBIX CUTYallMi Kakas-1100 U3 HUX HE 3aKOHYMJIACh, TO
TEIJIOCYCTYHK ITOKA3bIBAaET TOJLKO JaTy U BpEeMs €€ HaJaja.

5.10 Kaxnoe HakaTue KHOMKM “<’ BbIJIae€T HA MHAMKATOp COOOIIEHHE O Ooyiee paHHUX
3a(DUKCUPOBAHHBIX HEMITATHBIX CHUTyallMsiX, a B Ccllyyae OJHOBPEMEHHOIO BO3HMKHOBEHMUS
HECKOJIbKMX HEIITATHBIX CUTYAIUH - B MIOPSIIKE YMEHBIIICHHS UX KOJIOB, KaK ObI MePEIBUTasCh BBEPX
0 TIEPEYHI0 HEIITATHBIX CUTYyaIui (CM. TabuIry 2).

Kaxnoe Haxxatue xkHONKM ‘> mepeMellaeT MOKa3aHWe MHAMKATOpA Ha OAHY MO3UIUIO0 K
KOHITY M€peyHs HEIITaTHBIX CUTYyalluil B CTOPOHY MOCJEIHEN HEIUTaTHON CUTYallUu.

[Ipn nocTrkeHWHM Havala WU OKOHYAHUS TEPEYHS HEMITATHBIX CHUTYalluil MPH HaXaTHH
KHOTIOK “<’ WK “>"" Ha MHIUKATOpE MOSBISAETCSA HAAMUCh: “OmuboK HeT .

OO0muit 00BeM JOCTYMHOTO TMepedHs (PUKCUPYEMBIX HEIMITATHBIX CUTYallud MOXET
coctaBITh 0T 2000 go 4000 3amuceii.

5.11 BO3HUKHOBEHHE B CHCTEME TEIUIOCHAOKEHHUS HEIITATHBIX CHUTyalluid, BEOymIUX K
MPEKPAIICHUIO BBIYUCIICHUS W HAKOIUICHUS KOJWYECTBA TEIUIOTHI W KOJUYECTBA TCTUIOHOCHUTEIIS
CyMMapHBIM UTOTOM, HE OCTAaHABIIMBAET PACUYET U HAKOIJICHUE CTATUCTHUYECKUX MaHHBIX. [Ipu sTOM
pacyeT CTaTHCTUKH IMPOU3BOJIUTCS CIICTYIOIIUM 00pa3oMm:

1) cpenHedacoBoe 3HAUEHHE IapaMeTpa BBIYUCISETCA O CYMME H3MEPEHHBIX KaXIylo
CEKyH/ly 3a BpeMsl cueTa KOJMYECTBA TEIUIOThl TEKYIIMX 3HAaYeHUI JaHHOTO MapaMeTpa;

2) CpeIHECYTOYHOE 3HAUYEHUE MapaMeTpa BBIUUCISIETCS 10 CyMME MMEIOIIUXCS 3a JaHHbIE
CYTKH CPEHEYACOBBIX CTATUCTUUECKHUX 3HAYCHHI JaHHOTO MapaMeTpa;

3) npu BBIKIIOYEHWU NMTAHHUA TEIUIOCUETYMKA HAKOIUIEHHBIE B OINEPAaTUBHOW NaMATH
TEKyIIHe 3HaueHHus MapaMerpa C MOMEHTa MOcCjieIHEH Nepe] BBIKIIOUYEHHEM 3alliCH YacOBOM
CTaTHUCTUKH CTUPAIOTCS;

4) mpu BKJIIOYEHUU NMUTAHMS TEIUIOCYETYMKa OoJjiee, yeM 3a 8 MUH 10 OKOHYAHHUS TEKYIIEro
yaca, 110 €r0 OKOHYaHUU BBIYMCIIETCS CPEAHEE 3a 3TO BpeMs 3HAUECHHE MapaMeTpa U 3alMChIBAETCS
B [IaMSTh TEIUIOCYETUHKA;

5) npu BKIIOYEHUM NUTAHUS TEIJIOCUETUYHMKA MEHEE, YEM 3a 8 MMH JJO OKOHUYAHUS TEKYILErO
yaca, HAaKOIUIEHHBIE 3a 3TO BpEMs TEKYyIHME 3HAYEHUs NapameTpa CyMMHUPYIOTCS C TEKyLIUMU
3HAUEHUSIMU NIapaMEeTPOB CIIEAYIOLIETO Yaca, 10 OKOHYaHUHM KOTOPOI'O BBIUNCIISIETCS U 3aIUChIBAETCS
B [IaMTh TEIUIOCYETUYHUKA CPEIHEE 3HAUCHHE ITOTO NIapameTpa;

6) Tpu MEPEeKIIOUYEeHNH TerylocyeTynka u3 pexnma <Cuer> B pexxuMm <Crtormr™> u 00paTHO B
€ro ONEepaTUBHOMN MAMATH COXPAHAIOTCS BCE TEKYIIUE 3HAYEHUS TapaMEeTPOB C MOMEHTA MOCIEIHEN
3alMCHU CTATUCTUKU M IO OKOHYaHMM TEKYILEro 4aca, €CIM TEIUIOCUETYMK IPH ITOM HAXOAWUTCS B
pexume <Cuer>, IPOUCXOAUT BBIYMCICHHUE M 3alMCh B NaMATh CPEIHETO 3HAYCHMs Mapamerpa 3a
BpEMS HAXOKJIEHUS TeIUIOCUeTYHKa B pexume <CyeT>, ecIu OHO MPEBBIILIAET B CYMME 8 MUH;

7) ecnu B 24 1 00 muH oT4eTHBIX CYTOK (T.€. 00 4 00 MHH CJIETYIONUX CYTOK) TETUIOCYETUUK
ObUT BBIKJIIOUEH, pacdeT M 3alHCh B MaMATh CPEIHECYTOUHBIX JAHHBIX NMPU HAJIWYMU 33 3TH CYTKU
YacOBOM CTAaTUCTUKU OCYLIECTBIIIETCS B MOMEHT BKJIIOUEHUS TEIJIOCUETYHKA.
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5.12 Jlng cyuThIBaHHUS C TOMOIIBIO CIIENHUAIBLHOTO PYYHOTO ajanTtepa MepeHoca JTaHHBIX
XpaHUMBIX BO BHYTPEHHEW MaMSTH TEIUIOCUYETYMKOB CTAaTHCTHYECKUX JaHHBIX O ero pabore B
TE€YCHHE MOCJIEeIHEr0 BpeMeHH!, Heo0X0IuMOo, yOpaB MpeaBapuTeIbHO MIIOMOBI TEIUIOHAA30pa, CHATh
MEPETHIO TaHeNlb HW3MEpHUTEIbHOro Onoka (cM. pasgen 4), TOIKIIOYUTh BXOJHOW pPa3beM
MEPEHOCHOTO a/IanTepa K BBIXOJHOMY pa3zbeMy X3 TEIUIOCUEeTYHKa, MOKa3aHHOMY Ha pucyHke 20, u
IIPOU3BECTU JECHCTBUS, ONMCAHHBIE B PYKOBOJACTBE IO MOJb30BaHUIO ajaantepoM. Ilocnme uero
OTKJIFOUHUTH a/IaliTep OT TEIJIOCUETUYHKA, 3aKPBITh MEPEAHIO0 TTaHENb U OIJIOMOUPOBAThH €€.

K BBINONHEHWIO YyKa3aHHBIX JEUCTBUM JOINYCKAKOTCA JHMLIA, NPOLIEAIINAE CIIEHHAIBHOE
o0OydeHue, C ydyacTheM MpeICTaBUTENeH TEIIOHAA30pa WK YIIOJHOMOUYEHHBIE TEIUIOHAA30POM.

5.13 ITpu HEOOXOIMMOCTH YaCTOIO MOJKIIIOUEHHUS K MUHTEP(ENCHOMY BBIXOAY TEIIOCUETUMKA
nepuepuitHbIX yCTPONCTB, HANIPUMEp, ajanTepa MEepPeHoca JaHHBIX, U YCTPAHEHHUs CBSI3aHHBIX C
3TUM HEyZ0OCTB (CHATHE TUIOMO, BCKPBITHE TEIUIOCUETUYNKA U T.]I.) BOBMOYKHO MTPUMEHEHHE PO3ETKU
untepdeiicnoii Hacrennoit - ADI1001. Ee BbeixomHoil pasbeMm oOecreyuBaeT MOIKIIOYCHHE
TEIIOCYETYMKA KaK CTaHJApPTHOTO TEPMUHAIBHOIO YCTPOHCTBA.

5.14 B ciiydae He0OX0IMMOCTH U3MEHEHUS 3alIpOrpaMMUPOBaHHBIX B pexkume “CiyxeOHoe”
NapaMeTpOB TEIJIOCYETYMKOB HEOOXOAMMO CHSTH IEPEIHIO IaHelb H3MEPHUTEIbHOro OJoKa,
MpeaBapHUTEIIbHO yOpaB MIoMObI TEIIOHAI30pa.

Haxatuem kHonku K4 Ha BepxHel neyaTHOH MJ1aTe H3MEPUTEIBHOTO OJI0Ka BOWTH B PEKUM
“CnyxebHoe” u B myHKTE MeHIO “‘Pexxum: <Cuer>" HakaTreMm KHOIKH “V” Ha mepeaHel MmaHenu,
U3MEHHUTh pEeXHM paboTel Temocyerynka Ha ‘“Pexxum: <Ctom>”. Ilocnme dyero, moib3ysch
PEKOMEHIALMAMY, W3JIOKEHHBIMU B pasjiene 4, yCTaHOBUTh HYXKHbIE 3HAYEHHsI IapamMeTpoOB
TEIIOCYETUHUKA.

HaxxatnemM kHOmkH ‘> CHOBa BOWTH B MYyHKT MeHI0 “Pexum: <Ctom>”. HaxaTh KHOMKY
“V”, mociie 4ero Ha MHAUKATOPE JIOJKHA MOSBUTHCS HAANMUCH “‘Pexum: <Cuer>".

Haxxatnem kuHomku K4 BepHyThCS B pEXUM HHAWKAIMU, TOCTYIHBINA JJIA TOTpeOUTEs
npu paboTe TEIUIOCUeTUYNKa Ha OOBEKTE.

3aKpbITh NEPETHIOI MaHellb U3MEPUTEIHHOr0 OJI0Ka, YCTAHOBUTH HA MECTO JIEKOpaTHBHbBIC
IUTAaHKU ¥ OTUIOMOMPOBATh TEIUIOCUETUHK.

Bce pa®oTbl OTKHBI TPOU3BOAUTHCS B IPUCYTCTBUH MPEACTaBUTENEH TEIJIOHA30pA.

5.15 Pexomenayetcs B ciy4ae HEOOXOAMMOCTH BBIKJIIOUCHHS TEIUIOCUCTUYMKOB M3 CETH IS
MIPOBEJICHUSI PEMOHTA WJIM TOBEPKH, a TaKXKe MPOBEICHHS NMPOPUIAKTUYECKUX WU PEMOHTHBIX
paboT B cucTeMe TEIUIOCHAOXKEHHUS, CHATh IEPEIHIO IaHeldb HW3MEPHUTENIbHOTO OloKa, yOpaB
MpeABaPHUTENILHO TIIOMOBI TETUIOHA30pa, U HaXKaTheM KHomku K4 BoiiTu B pexxum “CiykeOHoe”.

B nynkre meHwo “Pexum: <Cuer>” HaxaTMeM KHONKM “V” Ha mnepeqHell IaHenu
W3MEPUTEIILHOTO OJIOKa HM3MEHHTHh pEXUM paboThl TeruiocyeTunkoB Ha “‘Pexum: <Crom>",
Ha)kKaTHeM KHOMKHU K4 BBIATH M3 CIy)KeOHOTo peknuma, Mocie Yero MOKHO BBIKIIOUUTH MUTAHUE U
MIPOU3BECTH HEOOXOAUMBIEC PAOOTHI.
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6 TIOPSJIOK PABOTBI C UHTEP®EUCOM

CrannaptHelii nocienoBarenbHblii nHTEpdeiic RS232 unu RS485 (B nanbHeiimeM — uHTEp-
¢eiic) MOo3BOJSET CUUTHIBATH TEKYLIME M CTATUCTUYECKHE JIaHHBIE [apaMEeTpOB CHUCTEMBI
TEIUIOCHA0XKEHUs, a TaKXKe JaHHble CaMOro TEIIOCYeTYMKAa IO KaHajlaM CBsI3M HHTepdeiica.
CuuThIBaHHE JAHHBIX BO3MOXKHO TOJIBKO MPHU BKJIIOUEHHOM KaHase uHTtepdeiica (“RS:<Vcr>").

TennocyeTynk MMeET OJUH BCTPOECHHBIM TajJbBaHMUYECKH W30JIMPOBAHHBIN OT U3MEPHUTEIb-
HOU cxeMmbl opT uHTepdeiica RS232 umm RS485 B 3aBucMocTH 0T 3aKka3a moTpeOuTers.

Hanpsixenue ransBannyeckoit pa3ssizku 10 1000 B nocrosiHHOTO TOKA.

Nudopmanmio uepe3 NaHHBIA TOPT MOXKET CYMTBHIBATH JIO00E COBMECTHMOE C TEIIo-
CYETYMKOM 10 UHTepPelcy yCTpOHCTBO MOIB30BATENS.

YCTpOHCTBO TOIB30BATENSI CUUTACTCS COBMECTHUMBIM C TETUIOCUCTYMKOM IO MHTEpQeicy,
eci uMmeetcsa coorBercTBre 10 CUT'HAJIAM IIOPTA, PABOYEMY PEXHUMY u ITPOTOKOJIY
OBMEHA.

He pexomenayetcs moakiIrouaTh K MOPTY HECOBMECTHMBIE YCTPOKCTBA.

Kaxnapiii TeruiocueTdnk uMeeT (PUKCUPOBAHHBIA M YHUKAIBHBIA WACHTU(DUKAIIMOHHBIN
Homep (ID nHomep).

Ha onmny nunuio uHTepdelica He AOMyCKaeTcs MPSAMOE IMOJAKIIOYEHHE OJHOBPEMEHHO C
TEIUIOCYETUYUKOM JPYTUX YCTPONCTB MIIH MOJKIII0YEHHE 00JIe€ OHOTO TEIIOCUETUHKA.

CUT'HAJIBI ITOPTA

Jna xanana cBsa3u RS232 peanns3oBaH BapuaHT TpeXIpPOBOAHOW JMHMM CBA3U. Ha
uHTepdercHbIi pazbeM X3 (cM. pUCyHOK 20) BBIBEICHBI CUTHAJIBI:

TXD - mepenaBaemble naHHBIC (5-if KOHTAKT);

RXD - npunumaemble qaHHbIC (3-11 KOHTAKT);

SG - curHanbHas 3eMJs (9-1 KOHTaKT).

Hns kananma cBsism RS485 peann3oBan BapuaHT YETBIPEXMPOBOAHOM IYIJIEKCHOW JUHUU
CBSI3U.

Ha unTtepdericubrit pazbem X3 BBIBEICHBI CUTHAIIBI:

TXD - mepenaBaemble naHHBIC (4-if KOHTAKT);

TSG - oOmuii curHaNBHBIN (8- KOHTAKT);

RXD - npunuMaemble qaHHbIE (2-1 KOHTAKT);

RSG - o0mwii curHaabHBIN (6-i1 KOHTAKT).

PABOYNI1 PEXXUM

CkopocTs niepeaauu - 2400 unm 4800 6o1;
JUTHHA CJI0Ba - 8 our;

KOHTpOJII: YCTHOCTHU - I-IeTHI:II\/’I;
KOJIMYECTBO CTOIM-OUTOB - 1 owur.
ITPOTOKOJI OBMEHA

[IpoTokon oOMeHa conepKUT (PUKCUPOBAHHBIM Habop KomaH[. TemgocyeTdnk mpu oOMeHe
spisietcst “BegoMbiM” (SLAVE). YmpaBnenne oOMEHOM OCYIIECTBIsICT ‘“‘Bemyliee” yCTPOWCTBO
(MASTER) - ycTpoicTBO mosib30Batens (KOMIBIOTEP, aanTep U T.1.).

[To nuHuMsAM mopTa mutamimue OalThl OJOKOB W OWUTHI OAaMTOB BBIBOJSATCS/TIPUHUMAIOTCS
[IEPBBIMU.
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7 TEXHUYECKOE OBCIIYXXNBAHUE

7.1 TerocyeTYNKYU CIIEUATBLHOTO 00CTY)KHUBAHUS HE TPEOYIOT.

7.2 Tlpyu HanWMuYUM B TEIJIOHOCHUTENIC B3BECCH W BO3MOXKHOCTH BBIMIAJICHHS OCaaKa TPYOy
NEepBUYHBIX IpeoOpa3oBareieid HEOOXOAMMO TEPUOTUYECKH MPOMBIBATh C IENBI0 YCTPAaHEHHUS
ocajxa.

8 HACTPOMKA U KAJIMBPOBKA

8.1 Hactpoiiky u KaquOpOBKYy TEIJIOCUETYMKOB MPOU3BOIAT MOCIIE UX PEMOHTAa PaOOTHHUKH,
UMEIOIINE pa3pelieHre U3rOTOBUTENS, B COOTBETCTBUU C MHCTPYKIMEH IO HACTPOWKE M MpPUEMKE
termocuetuynkoB MAIITB.408841.004 N2.

9 ITOBEPKA

9.1 TemnocueTynkH TMOJICKAT 00SM3aTEILHON TOCYAApCTBEHHOM MOBEPKE MPU BBITYCKE W3
MpPOU3BOJACTBA, @ TaKXKe IIOCIE€ PEMOHTa B OpraHu3alud, HMEIONIEH Ha 3TO paspelieHue
U3TOTOBUTEIIS.

9.2 TloBepky TEIJIOCYETUUKOB B JSKCIUIyaTallud MPOU3BOJAT COINIACHO HHCTPYKLUU
NAIB.408841.005 U1.

Hepnonnqecxaﬂ IIOBCpPKa, €€ 06H3aTeHBHOCTb, BUA U TCPUOAUYHOCTL OIPCACIIAIOTCA
HOPMaTUBHBIMH akTamu ['ocynapcTBa, MPUMEHSIONIETO TEIJIOCYETUHK.
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10 BOSMOXXHBIE HEMCITPABHOCTHU U CITOCOBbI UX YCTPAHEHUA

10.1 TerutocueTuUKH SIBISIOTCS CIOXKHBIMH H3MEPUTENBbHBIMU MPUOOpaMU, CKOHCTPYHPO-
BaHBI C MPUMEHEHHEM MHUKPOIPOIIECCOPOB U APYTOW COBPEMEHHOW AIIEMEHTHOM 0a3bl, IO3TOMY HX
PEMOHT JOJDKEH OCYIIECTBJIATHCA TOJIBKO B CIIELMAIM3UPOBAHHBIX OpPraHU3alUsAX, HMEIOIINX
HeoOXxonuMoe 00OpYZOBaHUE W pa3pelieHHe Ha MPOBEJACHHUE PEMOHTHBIX PadOT OT MpeanpusTH-

HU3TOTOBUTCIIA.

10.2 Bo3MokHblE HpH IKCIUTyaTalMM TEIUIOCUETYMKOB HEUCIPABHOCTU U CIOCOOBI

yCTpaHEHUus, JOCTYIIHbIE MOTPEOUTENI0, MepeuncieHsl B Tabuuie 6.

Tabmuia 6

nux

HanmenoBanme HCHUCIIPABHOCTH,
BHCIIHCEC IIPOABJICHUC

BeposiTHas npuunHa

Crioco6 ycrpaHeHus

1 ITpu BKJIIOYEHHUH B CE€Th TEILIO-
CYETYUK HE paboTaeT, HHAUKATOP
HHUYCTO HC ITOKA3bIBACT

Ileperopen mnpenoxpanutens FUI1
0,16 A

CMmeHuTh npenoxpaHu-
TCJIb 3allaCHbIM H3 KOMII-
JIEKTA MOCTAaBKHU

2 Ilpu umeromieMcst pacxoie Tel-
JIOHOCHTEJIS TIOKA3aHHUs TEILIO-
CYETYMKA 3HAYUTEIHHO MEHBIIIE
OXUJaeMbIX (paBHBI HYIIIO)

HempaBunbHoe noakIt0YeHme
MEePBUYHBIX TTpeoOpa3zoBaTenei K
U3MEPHUTENLHOMY OJIOKY

[TpoBepuTh M HCIPaBUTH
CXEMY HOJKIIOUCHUS

Ileperopen npenoxpanutens FU3
0,4 A

CMmeHuTh npenoxpaHu-
TCJIb 3aIllaCHbBIM U3 KOMII-
JIEKTa OCTaBKH

3 U3mepseMblil pacxo UMEET
OTPULIATEIIEHOE 3HAYCHUE

Henpaswisnoe MOAKIIIOYECHUE
NEpBUYHBIX MpeoOpa3oBaTenedl K
U3MEPUTEIILHOMY OJIOKY

[IpoBeputh M UCHPAaBUTH
CXeMy MOJKIIOUYEHHUS

4 Tloka3zaHus pacxoja HeCTa-
OWIIbHBI UJTH SIBHO HE COOT-
BETCTBYIOT COCTOSIHUIO CHC-
TEMBI TEIUIOCHAOKEHUS

[Tnoxoe 3a3zemiieHHE TEPBHYHBIX
npeoOpaszoBareneit

[IpoBeputh M BOCCTaHO-
BHUTb 3a3eMJICHHE, OCOOEH-
HO TEIJIOHOCHUTEJIS

Ilnoxo 3amuiieHsl OT IIOMEX U
HABOJIOK CHTHAJIbHBIC JTUHHH CBSI3H
1 u 2 Mexay NEepBUUHBIMM IIpe-
oOpa3zoBaTtesiIMu ¥ HU3MEPUTEITb-
HBIM OJIOKOM

YCTpaHuTh MCTOYHHK TO-
MeX WIH yIy4dlIuTh JKpa-
HUPOBKY JIMHUU CBS3H,
YCTPaHHUTh CIy4aitHbIe
COCIMHEHUSI JKPAaHOB C
METAJJIOKOHCTPYKIUSIMU

T'a3oBEIe
cuTele

My3bIpM B TEIUIOHO-

JIukBUIMpPOBaTH Ta30BbIE
y3bIpH

Hanmnume »s1eKTpuYeckoro Toka B
TpyOompoBoe

Y CTpaHuTh HCTOYHUK
TOKa

5 Ilpn HEMOABMKHOM TEILIOHOCH-
TeJe MOKa3aHUs TEIUIOCYETYNKA
CYILIECTBEHHO OTJIMYAOTCS OT
HYJIS

[IpocaunBanue TEIUIOHOCHUTEJIS
yepes 3alopHyI0 apMaTypy

Yerpanute  mpocayuBa-
HUE TEIIOHOCUTEJIS

6 IlokazaHus pacxojia CUIBHO
3aBBIIICHBI WIIK PE3KO MCHSIOT
CBOE 3HAYCHHUE

TpybGa mnepBHUHBIX TpeoOpa3oBa-
TeJiell He 3arloJIHeHa TEIUIOHOCH-
TeneM

OOGecreunTh TOJHOE 3a-
MOJIHEHHE TPYObI NepBUY-
HBIX TpeoOpasoBarenen

OOpBIB  CUTHAJIBHBIX
JMHUM cBsi3u 1 m 2

MIPOBOJIOB

[IpoBeputh M UCHPABUTH
CXEMY MOJKIIOYEHHUS

7 I3MepeHHbIe 3HAUEHUS BCEX
TeMIepaTyp B TpyOOmpoBogax
HMMEIOT OTPULIATEIIbHbIE 3HAUCHUS

HenpasuiibHOE MOAKIIIOUEHHUE TEP-
MoIpeoOpa3oBareiael K H3MepH-
TEJIbHOMY ONOKYy WM  OOpHIB
IPOBOJIOB JIMHUU CBSI3U

[IpoBeputh M UCHPaBUTH
CXeMy MOJKIFOUYEHHUS

29




Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

Oxonuanue Ta0IUnbI 6

HaumenoBanue HCHUCIIPABHOCTH,
BHCIIHCC IIPOABJICHUC

BepositHas npuunna

Cnioco6 yctpaHneHus

8 3mepeHHOE 3HAUCHUE TEMIIE-
paTyphl B OTHOM U3 TpyOOmpo-
BOOOB UMCCT OTPULATCIILHOC
3HAYCHUE

Henpasuisnoe MOAKIIIOYECHUE
JAHHOTO TepMOIIpeoOpa3zoBaTens K
U3MEPUTEIIEHOMY OJIOKY

[IpoBeputh M uUCHPaBUTH
CXeMy MOJKIIOUYEHHUS

9 UsmepeHHOe 3HAUCHUE J1aBJie-
HUS B TPyOOIIPOBOJIE PABHO
HYJIIO

Henpaswisnoe MOAKIIIOYECHUE
JAHHOTO JAaT4yuKa JaBJIEHUSA K
U3MEPUTEIILHOMY OJIOKY

[IpoBeputh M UCHPaBUTH
CXeMy MOJKIIIOUYEHHUS

10 M3mepeHHOE 3HaUCHUE AaBie-
HUS B TPyOOIIPOBOJIE UMEET
OTPHUIIATEIILHOE 3HAYCHUE

[lepennyrana MOJAPHOCTH
INOOKIKOYCHUA JaTYNKA JAaBJIICHUA

[IpoBeputh U UCHPaBUTH
CXEMY NOIAKITHOYCHUA

11 He cunteIBaroTcst cTaTUCTUYEC-
KM€ JJaHHBIC Yepe3 TIOCiea0Ba-
TENBHBIN HHTEP(EiC

Tun wuHTEepdeiica TemocueTynka
HE COBIAJIAeT ¢ TUIIOM MHTepdeiica
CYMTBIBAKOLIETO YCTPONCTBA

IIpoBepurs THUII HHTEp-
delica MO CBUICTEIHCTBY
0 NIPUEMKE

HenpaBunbHo BbIOpaHa CKOPOCTh
nepegadu

YTOYHUTH CKOPOCTh
nepeaadu

HenpasuibHoe
JIMHUM KaHAJIA CBSI3U

INOAKIOYCHUC

[TpoBepuTh M HCIPaBUTH
CXEMY HOJKIIOUEHUS

11 TIPABMJIA XPAHEHUA U TPAHCITOPTHUPOBAHUA

11.1 TenmocyeTyumku cleAyeT XpaHUTh HA CTEJUIA)KaX B CYXOM OTAaIlJIMBa€MOM U
BEHTWJIMPYEMOM MOMEILEHUH pu Temriepatype ot 5 10 40 °C, oTHOCUTENBHOM BiIa)KHOCTH 110 95 %

npu temneparype 25 °C.

11.2 XpaneHve u TpaHCHOPTHUPOBAHUE TEIJIOCUETYMKOB MPOU3BOJNUTH MPU yCTAHOBICHHBIX
3alIUTHBIX 3ariynikax Ha (uaHmax nepBUUHBIX npeodpasosareneit [IPH-40, [TPH-50, ITPH-80,
[TPH-100, ITPH-150, [TPH-200, [TPH-300.

11.3 Tocne cHATHS NEpBUYHBIX MpeoOpazoBaTeneil ¢ TpyOONmpoBoaa, 3alIUTHBIC 3arTyIIKH
JIOJKHBI OBITh HEMEIJICHHO YCTAHOBJICHBI.

11.4 TpaHcnopTUpOBaHHE TEIUIOCUECTUYMKOB TMPOM3BOJUTCA JIOOBIM BHJIOM TpaHCIIOPTA
(aBHAIlMOHHBIM - B OTAIUIMBAE€MBIX T'€PMETHU3MPOBAHHBIX OTCEKaX CaMOJIETOB) C 3aIIMTOM OT

aTMOC(EPHBIX OCaIKOB.

11.5 Tlocne TpaHCHIOPTUPOBAHUS TMPU OTPHUILIATENBHBIX TEMIEPATypaxX BCKPBITUE SIIUKOB
MOKHO ITPOU3BOJUTH TOJBKO MOCJIC BBIACPIKKU UX B TCUCHUC 24 4 B OTaIJIMBa€EMOM IIOMCIICHUH.
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I[1PH-10 10 1553 205 110 164 90 60 14 4
I[1PH-15 15 155f§ 205 110 164 95 65 14 4
ITPH-25 25 155f§ 210 110 164 115 85 14 4
ITPH-40 40 20031 240 125 195 145 110 18 4
[IPH-50 50 20075 245 125 195 160 125 18 4
ITPH-80 80 2303 275 140 225 195 160 18 8
I[1PH-100 100 250f§ 310 155 245 230 190 22 8
I[1PH-150 150 3204 375 185 310 300 250 26 8
ITPH-200 200 350+4 445 225 370 360 310 26 12
ITPH-300 300 43015 575 290 500 485 430 30 16

[Mpucoenunurensupie pazmepsl ¢uanneB 1o [OCT 12815-80 ucnonnenue | Ha ycimoBHOE
nasnenue Py 2,5 Mlla (25 KFC/CMZ), koHcTpyKiusa ¢daanne mo 'OCT 12820-80.

Pucynok 1 - 'abapuTHble, yCTaHOBOYHBIE U IPUCOEAUHUTEIBHBIE PA3MEPDI
NEepBUYHBIX ITpeoOpa3oBateneil (uIaHIEeBOro MOACOSANHEHHS
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[Ipucoenunurensusie pasmepsl QuianueB 1no 'OCT 12815-80 ucnonnenue 1 Ha yclioBHOE
nasnenue Py 1,6 MlIla (16 KFC/CMz), koHCTpykuus ¢mannes mo 'OCT 12820-80.

PucyHnok 2 - ['abapuTHbie, yCTAaHOBOYHBIE M TIPUCOCTUHUTETHHBIC
pa3Mepsl IEPBUYHOTO MpeolOpazoBaTens (HIaHIIEBOTO
noacoenuuenust [IPH-400
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D*
O6o3HaueHue [Ipumens- TemnepartypHoe MOHTKHBIN MOHTKHBIN
C Cc pe3pboit 10J1 CBapKy
J11B2.008.010-02 ITPH-10 G 1/2-B 21 x4
-05 ITPH-15 150 G 3/4-B 27x4
-08 ITPH-25 G1-B 34x4

* PazMep 1715 cipaBoOK.

Pazmep 160 - anuHa cOOCTBEHHO MEPBUYHOTO Mpeodpa3zoBaTens,
pa3mep 276 - ayIMHA IEPBUYHOTO TPeoOpa3oBaTesi C MOHTAKHBIMU
HITYLEPAMH.

o —

Pucynoxk 3 - ['abaputHsie, yCTAHOBOYHBIE M TPUCOCTUHUTEIBHbIE Pa3MephI
nepBUYHBIX Tpeobpazosareneit [IPH-10, TTPH-15, TTPH-25
PEe3b00BOTO MOICOSTUHEHUS
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Pucynok 4 - 'abaputHsle 1 yCTaHOBOUYHBIE
pa3Mepbl U3MEPUTENBHOTO OJI0Ka
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Tepmonpeoopasosarens KTIITP-01, KTII'TP-0S, TIIT-1-3, TIIT-15-2

w
P B ~,  Ton xmou S1 Qﬁ
- Ll O
SEE )
. <]
A Q
— \ 4
\ Y- ]
\\ | V. ‘\
< [
1 C £ -
Pasmep, mm
TepmomnpeoOpaszoBarenb
D £ A|B|C|E |F | G|SI
KTIITP-01, TIIT-1-3 |8, 10|80, 120, 160, 250195 |70{120{13 | 18 | 20|22
KTIITP-05, TIIT-15-2 | 6 |70, 98, 133, 223|170 |54|36| - |{10|12|14
3amuTHAsA rWIIb3a 3amuTHAS THJIb3A
ansa KTIHTP-01 u TIT-1-3 ansa KTII'TP-05 u TIIT-15-2
12,5
B
S
A
A g
Z Y
bt Y AN/ B \ A

(] _ Ne) ~ —_

e T s Tk
g \ h N S \ 4
= 4

4 4
18 |, L 10 | L
3aImuTHAs THIIb3a

TIPH s KTITTP-01, TITT-1-3| L, mwi|mn KTITTP-05, TIIT-15-2] L, mm
10,15,25,40,50,80,100] M AIIIBE.494724.001-01 | 83 EMTK.001.0600.00 77
150, 200 HAIIB .494724.001-02 | 123 EMTK.001.0600.01 105
300 HAIIB.494724.001-03 | 163 EMTK.001.0600.02 140
400 HAIIIB.494724.001-04 | 253 EMTK.001.0600.03 230

PucyHok S - 'abapuTHble, YCTaHOBOYHBIE M IMPHUCOEAUHUTEIbHBIE
pasMepsl TepMONpeoOpazoBaTes U 3alUTHON IMIIb3bI
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Tepmonpeoopaszosarens KTCII-H, TCII-H

65

A

@4

61
o

A

JlnvHa MOHTaXXHOM 4acTH

L, mm
50, 60, 80, 100, 120, 160, 200, 250

Samuraas ruas3za aas KTCII-H u TCII-H

12,5max

M20x1,5

-
»
~
o
-
)
8

S27
-LI
s

A
Y

PucyHok 6 - 'abapuTHble, YCTaHOBOYHBIE U NPHUCOEAUHUTEIbHBIC
pa3Mepbl TepMOTPEoOpa3oBaTENS M 3aAITUTHON THITB3bI
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X

3Dn

5Dn

&
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Dy, - YCTIOBHBIN BHYTPEHHUN TUAMETP TPyObI IEPBUYHOTO TTpeoOpa3zoBaTes

Pucynox 7 - IIpumep TUIIOBOH yCTaHOBKU MEPBUYHOTO IIpeoOpa3zoBaTes

37



Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

o SDH o | | 3Dn

Dy, - yClIOBHBINM BHYTPEHHUN AMaMETp TpyObl IEPBUYHOIO MTPe0Opa3oBaTes

PucyHnok 8 - [IpuMep TOpU30HTAIBHOM YCTAHOBKH IEPBUYHOIO
npeoOpa3oBaresis, Ipu KOTOPOU BCerja OCyLeCTBIsETCS
€ro 3aIl0JIHEHUE TEIUIOHOCUTEIEM

Brinyck Bo3ayxa B armocdepy

. SDH | | 3Dn

4

Dy, - ycroBHBIM BHYTpeHHUN AMaMeTp TpyObl IEPBUYHOIO ITPeoOpa3oBaTeis

Pucynok 9 - [Ipumep ycTaHOBKH MEPBUYHOTO MPeoOpa3oBaTesis
IIPY HAJWMYWU BO3yXa B TpyOOmpoBOIE
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He oGecnieueno 3anonHeHue TpyOsbI

Pucynok 10 - [Ipumep HenpaBUIBbHOW yCTaHOBKH
HEPBUYHOTO NpeodpazoBaTes

—= < X

\ 4
—
—]

He oGecnieueno 3amnonnenue Tpyobl

Pucynok 11 - [Ipumep HEnpaBUIbHONW yCTaHOBKH
IEPBUYHOTO NpeodpazoBaTes
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BapuaHT NOAKIFOUEHUS
JIaTYUKOB ABJICHUS

TIPH IBYXPSITHOM Pa3beMe

[o o]o o] [0 o]o o] |o o]o of |o o]o o] O o o] |”||
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™~ T3 m E @
TpyOomposox xomoaHOH
\ TIOAMHTHIBATOIICH BOIBI
U CTO HAJTHYHH
P Q2 (Tp )
3Dn
M 9
5Dn o >
D . 7 OOparHsbIi
TpyOOmpoBOA
Tl Q1
Pl 5Dn
M e
3Dn 3
77 [pamoii
TpyOOTIPOBOT

Pucynok 12 — [Ipumep ycTaHOBKHU TEIIOCUETYMKA
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. B4
IIpsamoii
TpyOOTIpOBOA Bl Tl]
—_—
><—)
Oronnenue
B3 B5S i
T2 BEHTUJISILIHS
B2 2\ I B6
2
—— P> &) >
OObparHbIii
TpyOOTIpOBOA
ITonnuTtka

IIpumeuyanue — [Ipu oTCcyTCTBUM B cCUCTEME TeTJIOCHAOXeHUs BeHTHIIS BS pekomennyercs
€ro YCTaHOBUTD.

Pucynok 13 - PexomeHnnyemasi cxema YCTAaHOBKM MEPBUYHBIX HpeoOpa3zoBaTese
U TepMonpeoOpa3oBarTeneil TemI0CYeTYNKa B CUCTEME TEIUIOCHA0KEHUs
noTpeduTens
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PucyHnok 14 - YcraHoBKa 3aIIMTHOM T'MiIb3bl HA

TpybompoBoe mpu Dy, < 50 mm

023
|
A
|
3 |
e 1
|
/ v || | || /\
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Pucynok 15 - YcraHoBKa 3alIUTHOM THJIb3bI HA

Tpybonposoae npu Dy = 50 mm

7 i 7

\'\

Pucynok 16 - YcraHoBKa 3al[UTHOM THJIb3bI HA

TpybonpoBoae npu D, > 50 mm
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dnaneBoe MOICOeqUHEHNE

SR

PesnboBoe noncoenmHeHue

MEePBUYHBIN
npeobpasoBaresib

ramka _@_ @_

wTynep

Pucynoxk 18 - Cxema 3a3eMiieHus: NEPBUYHBIX IpeoOpa3oBaTeneit
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Pucynok 19 - Ycranoska ¢ukcaropa
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Pucynoxk 20 - PacnioniokeHue KjeMM Ha TIeYaTHBIX TUIaTax

46




Tennocuemuuxu SA-94/2. Pykosodcmeo no skcniyamayuu

dnannesoe noacoeIUHEHNE

Bapuant

Pe3p00BOE nIOZICOEAMHEHME

Pucynok 21 - [Ipumep niioMOupoBaHusi HIEPBUYHOTO
npeoOpa3oBarens Ha TpyOompoBoje
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Pucynoxk 22 - [Ipumep miioMOupoBaHus TepMonpeodpa3oBaTeseit
Ha TpyOompoBoe
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