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BBEAEHUE

HacToswee pyKOBOACTBO MO 3KCnyatauun npegHasHavyeHo Ans
O3HaKOMIEHUA C YCTPONCTBOM TennocyeTynka - permctparopa OHKOHT
(Banee - TennocyeTYMK).

MepBasi YacTb COOEPXKUT OMMcCaHue cocTaBa, (PyHKLMOHANbHbIX
BO3MOXHOCTEN M MpUHUMNE OeNCTBUS, CBedeHUsl, HeobxoauMble Ans
MOHTa)ka Ha MecTe 3KCrslyaTaumn 1 4ns 3aKkasa TensiocyeTymka.

Bo BTOpOM YacTu npuBeaeHa MeToAMKa NEPBUYHON N Nepuoanyec-
Knx noBepok, cornacosaHHasa U CU BHUNP .

Tennocuetumk-peructpatop OHKOHT wumeer ceptudmkar o6
yTBepxaeHun tuna cpeactB mamepeHun RU.C.32.006.A Ne 33699 wu
3apermcTpupoBaH B [ocynapCTBEHHOM peecTpe cpeacTs nameperuin PO
noa Ne 39324-08.

B cBA3M ¢ nocTtosiHHOM paboTon, HanpaBnNeHHOW Ha pacluupeHne
PYHKLMOHAmbHbBIX BO3MOXXHOCTEWN, YNy4LLEHNE TEXHNYECKNX XapaKTepuUC-
TVIK U NOBbILLIEHNE HagexXHoCcTn TennocyeTynkor, OO0 “On-Cu AnekTpo-
HWUKC” OCTaBnsieT 3a cobor NpaBoO BHECEHUSA U3MEHEHUI B KOHCTPYKLMIO.

M3meHeHus MoryT ObiTb HE OTpaXeHbl B faHHOW Bepcun PO u He
BINUSIIOT HA METPOSIOMMYECKMNE XapaKTEPUCTMKIN TENITOCHETHNKOB.

YACTb 1

1. ONUCAHUE U PRBOTA

Tennocyetynk - peructpatop IOHKOHT npegHasHaveH gns
N3MEPEHUS TEMMOBOW SHEPTUU, KONMYECTBA TEMNIIOHOCUTENSA B CUCTEMAX
TennocHabxeHnss n TennonotpebneHnsi, a Takke AONA KOHTPONsd 3a
TENMOBbLIM N FTMAPaBNNYECKUM PEXUMaMU 3TUX CUCTEM.

Tennocuetunk cootBetcTByeT FOCT P 51649-2000, pekomeHgauu-
am MW 2412-97, M 2813 -2003, M 2573-2000.

Bce n3MepeHund, npons3BoanMble TenyioCH4eT4NKoOM, ABMAKTCA
NCXOOQHbIMM  OaHHbIMM  ONA  OCYLUeCTBIIEHUA KOMMepYecCKoro y4yerta
TEnnoBomn SHEeprmn n TenyioHoCUTerd, U MOryT KUCNofb30BaTbCA MNpu
B3ammMopacudeTtax Mexny nocTtaBlnKkamMmn un I'IOTpe6VITeJ'IF|MI/I TennoBom
QHEprmn.

TennocyeTyrmk MOXET MPUMEHSITbCS aBTOHOMHO WM B COCTaBe
060pynoBaHNs y3roB y4eTa TEMNNOBOW 3HEPTUN:

- Ha npeanpuaTuax TenoBbiX ceTeun;

- Ha TenyionyHKTax 0b6beKkToB NPOMBbILUNIEHHOIO U ObITOBOro Ha3Ha-
YeHuns.
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TennocyeTynk TaKke MOXET MCNOMb30BATbCS B PasnU4HbIX
OoTpacnsix MPOMbILLIIEHHOCTU 41151 KOHTPOMS U pPErynnpoBaHus TEXHOOr -
YeCKMX NpOLIeCCoB.

TennocyeTynk No3BONseT 0bcnyxmeaTtb 40 4-X TPyOONPOBOAOB Ha
NCTOYHMKE TENSOTbI UM B cUCTEME TennonoTpebneHuns. IMeeT BO3MOX-
HOCTb 3adaHus KOHdurypaumm anropuTMOB pacdeTa C y4eToM Buaa
KOHTpPONMMpyeMon TennocucteMbl U B 3aBMCUMOCTM OT KONu4ecTBa
yCTaHaBNMMBaeMbIX KOMMOHEHTOB.

TennocyeTynk obecnevmBaeT Ha Kaxxgom Tpybonposoge uamepe-
HUS:

Y MaccoBOro v 06bEMHOro pacxofa TENIOHOCUTENS;

Macchbl M 06bema TeNSIOHOCMTENS HapacTaloLMM UTOTOM;

v Temneparypbl M 4aBNEHNS TENNIOHOCUTENS.

TennocyYeTUYnK BblYMCHSET:

v TennoByl MOLLHOCTb MONy4YaeMyo CUCTEMON TennonoTpedbnexHns
(oTnyckaemyto cucteMon TennocHabxeHns);

v TEenmnoBylo SHEPruo, N3pacxoqoBaHHYH B cucTemMe TennonoTpeot-
neHus (OTNYLLEHHYIO CUCTEMOW TEMNOCHAOXEHWSA) HAapacTaoLLMM
NTOrOM.

TennocyeTynk perMcTpupyeT B 3HEProHEe3aBUCUMbIX apXUBaXx:

v Bpems paboThbl;

v cpegHeyacoBble W CpPEedHECYTOYHble 3Ha4YeHUs W3MEepPEHHOW
TemnepaTtypbl TENNOHOCUTENS B KaXAoM TpybonpoBoae;

v CcpenHe4vacoBble 3HaYEHUS] UIBMEPEHHOTO AaBneHns TenoHocuTe-
ns B Kaxgom Tpybonposoae;

v Maccy TENNIOHOCUTENS, NpoLueaLwero no TpybonpoBoay 3a kaxabiv
yac, CyTKU 1 MecsiL;

v OTNYyLLEHHYI (NOTPebneHHyo) TENOBYIO SHEPTUIO 3a KaXabIN
yac, CyTKM U MecsiL;

v HewTaTHble CUTyauuu.

Bce nsmepeHHble, pacyeTHble, yCTaHOBOYHbIE N apXMBUPOBaH-
Hble NapameTpbl BbIBOAATCS HA UHOVKALUMIO.

TennocyeTynk MOXET NnepeaaBaTbh B CUCTEMbI LIEHTPANM30BaHHOMO
yyeTa 3HeproHocuTenen nigopmMaumio 06 N3MepeHHbIX 1 3aperncTpmupo-
BaHHbIX MNapameTpax TensoHocuMTeNnsa no UuudgpoBoMy KHTepdency
RS-485, a Takke N0 4aCTOTHO-UMMYITbCHOMY Y TOKOBOMY BbIXOAaM.

KomnoHeHTbI Tennoc4yeT4ymka

n3mepuTenbHbli 6nok (aanee - UB) - cogepXxuTt anemeHTbl ans

nogayun n npuema CUrHanoB C Nbe3oaneKTpuyecknx npeobpasosa-

Teneu pacxoga (ganee - MNM3r), npuema curHanos ¢
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TepmonpeobpasoBaTtenen CoONpoTUBNEHNs 1 npeobpasosatenew
nasnexus. Ib cHabeH ABYXCTPOYHLIM UHAWKATOPOM, Ha KOTOPOM
oTobOpaxalTcd TeKywume 3HayYeHUs U3MepsaeMbiX W
3aperncTpupoBaHHbIX B apxuBax BenuuuH. B coagepxnt Takke
UHTepdenchbl ans ceasm ¢ MK wmnu gpyrmmu ctaHgapTHbIMU
yctponctBamu cuctem ACYTI. OnemeHTsl VB pa3smelleHbl B
nUTOM anwMuHMeBoM Opbi3ros3awuuieHHOM Kopnyce.
MogknioyeHne ocTanbHbIX KOMMOHEHTOB TeENnocyeTymka
OCYLLECTBIISIETCA YEPE3 BHELLHNE pa3beMbl.

ynbTpasBykoBoW npeobpasoBartenb pacxona (ganee - YMP)
npencTtasnseT cobon oTpe3ok TpyObl U3 HepXKaBeloLWen cTanu, K
TopLUam KOTOpPOW Kak npaBuno npuBapeHbl ABa dnaHua no
FOCT 12815-80. YINP ¢ anaMeTpoM ycrnoBHOro npoxoga bonblue
200 MM M3roTaBNMBAOTCA W3 YEPHOM CTanM U MOKPbIBAKOTCS
KOPPO3MOHHOCTOMKOW 3NOKCUAHON 3Marnbto.

B cpenHelt 3oHe TpyObl NpuBapeHbl AepxaTtenu, cryxawue ans
YCTAHOBKM Mapbl  Nbe303reKkTpuyeckux npeobpasoaTenen. B
3aBMCMMOCTM OT KONMYECTBa M3MEPUTENbHLIX JTydern (ogHa napa
M3r1) B npodune notoka, YMNP moryT 6biTb OQHONMYYEBLIMU UMK
OBYXIy4eBbIMU.

opHony4eBble - N3MEPEHNE CKOPOCTW NMOTOKA OCYLLIECTBISETCS
no U3MepUTENBHOMY JTydy, MPOXOAsLLEMY Yepe3 AMaMETP.
AByXIny4eBble - U3MEPEHNE CKOPOCTU NOTOKA OCYLLIECTBASIETCS MO
OBYM M3MEePUTENbHbIM NydaM, NPOXOASALLNX Yepe3 paBHble XOPAbI
nonepedHoro ceveHus YIP. O6ecneymBaloT 6oree BbICOKYIO TOY-
HOCTb M3MEPEHUS pacxofa M COKpalleHune MpsiMbIX Y4acTKOB MO
CpaBHeHuto ¢ ogHony4eBbiMU. [1Byxnyyesble YT1P nsrotosnsiotca ¢
anameTpamm ycnoBHoro npoxoga ebiwe 100Mm (BKNIOYMTENBHO).

B Ka4yeCcTBe JaTYMKOB TEMNEPATYPbl MPUMEHSIOTCSA KOMMMEKThI Tep-
Monpeobpa3soBartenen COMpoTMBIIEHUS Knacca gonycka A no
FOCT 6651-94, nogobpaHHsie B napy. HCX moryT 6biTb Pt100 mnu
100r1. Cxema nogkntoyenns Kk Ub - yeTbipexnpoBogHas. BepxHun
npeaen TemnepaTypHoro gvanasoHa He meHee +150 °C. B Tunosyto
NnocTaBKy BKINtoYeHbl TepmonpeobpasoBatenu tuna KTCI1-H nnu
KTC-b.

B KauecTBe OaTYMKOB AaBNEHUSA NPUMEHSIIOTCS npeobpasoBartenu
M30bITOYHOrO AaBNEHNS C TOKOBbIM BbIXOAHbIM curHanom 4-20 mA.
lMutaHue gatynkos ocyllecTendaeTcs ot Ib. BepxHuii npeaen name-
psemoro gaeneHus 2,5 MlMa. B TunoByto nocTaBKy BKIOYEHbI Npe-
obpasoBaTtenu Tuna HT nnn NO-U.
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ansa noaknoyenus YIP k B ncnonb3yeTcsa BbICOKOYACTOTHLIN Ka-
6enb Tna PK50-2-11;

OaT4YnKM JaBNeHUsa U TeMnepaTypbl NOAKMN0YaTCA C MOMOLLbIO IK-
paHMPOBaHHLIX Kabenew C ceYeHWeM KaZoW >XUnbl HE MeHee
0,2 Mmm.

YcnoBusa JKcnnyaTauuun

v

Wb cooTBeTcTBYET:

rpynne ncnonHeHus B4 ( FTOCT 12997) no ycTon4MBOCTM K BO3ae-
NCTBMIO TEMNEpPaTypPbl U BTAXXHOCTM OKPY>KaKOLLIEro BO34yXa;

rpynne ncnonHeHusa P1 ( TOCT 12997) no ycTon4MBOCTM K BO3e-
NCTBMIO aTMOCEPHOro AaBNEHUs;

rpynne ucnonHeHusa L3 ( FOCT 12997) no ycTon4mBOCTU K
MeXxaHW4YEeCKUM BO3OENCTBUSIM;

ctenenn 3awmTbl IP65 (TOCT 14254-96) OT NPOHNKHOBEHMS
BHYTPb 060MN0YKM TBEPAbIX TEN M BOAbI.

YT1P pabotocnocobeH:

npu Temnepartype nsamepsieMon cpeabl ot MuHyc 45 go nntoc 150 °C
N MpU N3MEHEHMM TeMNepaTypbl OKpyXKatoLlen cpeabl OT MUHYC 45
Ao nntoc 60 °C npu ycnoBun Hesamep3aHusi TENSIOHOCUTENS;

npu n30bITOYHOM [aBneHnn namepsieMon cpeabl oo 2,5 Mla, ans
cneumanbHbIX cnonHeHnn Ao 6,3 Mla;

Npv BO3OENCTBUN MEXAHUYECKUX HArpy3oK no rpynne UCnosiHeEHUs
N3 B cootBeTcTBUM cTOCT 12997.

M3r1, ycraHaBnuBaemble Ha YTP, COOTBETCTBYIOT CTEMNEHU 3aLlLmThl
IP67 vnu (kak gononHuTenbHas onumst) IP68 no FOCT 14254-96 ot
NPOHUKHOBEHUSI BHYTPb 000N0YKM TBEPAbIX TN U BOAbLI CO CTOPOHbI
NoaKIoYEeHNs coeaMHUTENbHbIX Kabenen.

TepMOI'I p806p83OBaTeﬂM conpoTuBIleHNA COOTBETCTBYHOT!

rpynne ucnonHenus O3 (Npy Temnepatype OKpy»atoLlero Bo3gyxa
oT MuHyc 5 °C go nntoc 50 °C) no yCTOMYMBOCTM K BO3OENCTBUIO
TemnepaTtypbl ¥ BNaXHOCTU Okpy>KatoLero Bo3gyxa (FOCT12997).

rpynne wucnonHeHns N3 no YCTOMYMBOCTM K MEXaHUYeCKUM
Bosgencteusam (FOCT12997);

cteneHn 3awmtbl IP65 no NMOCT 14254-96 oT NPOHUKHOBEHWUS
BHYTPb 060M0YKM TBEPAbIX TEN U BOAbI.

lMpeobpasoBaTenu AaBneHns COOTBETCTBYIOT:

ncnonHenuto YXJ1 kateropun pasmetleHns 3.1 no FOCT15150;

creneHu 3awmtbl IP65 no FOCT 14254-96 OT NPOHMKHOBEHMS
BHYTPb 060MNOYKM TBEPAbIX TEM M BOAbI.
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v rpynne mexaHudeckoro ucnonHeHns M45 no NMOCT30631-99 no
YCTOMYMBOCTU M MPOYHOCTU K MEXaHNYECKUM BO3AENCTBUSIM.

KoHdmrypauus

Tennocuetunk nos3sonsdeT KOHMUrypmpoBaTb anropuTMbl
BblYMCMEHNSA TEnnoBON 3HEPrMn B 3aBUCUMOCTM OT BMAA CUCTEMbI
TennocHabxeHnsa wnu TennonotpebneHns. BoamoxHble KoMGuHauumm
anropMTMOB pacyeTa yaoBNeTBOPSAIOT CyLlecTByowmnM “lNpaBnnam yyeta
TENMOBOW 3HEPrK U TennoHocutens.”

Ha npuBedeHHbIX HMXe cxemax TennocucteM MnokasaHo
MaKCcMMarnbHOe KOnMyecTBO NapamMeTpoB, U3MePSEMbIX TENSIOCHETYMKOM,
YTO He ABNAeTca 006s3aTenbHbIM MpU yyeTe TENnoBOW 3JHEPrunM B
HEeKoTOpbIX cucTemax . Bo3MoxHble KOHdUrypauum He orpaHu-
YMBaKOTCHA AAHHbLIMMW NPUMMeEpamMM, a onpeaensitoTcs KONM4YecTBOM U
CXeMOoM pacnonoXeHUsi KOMNOHEHTOB B KOHKPETHOM CUCTEME.
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®dopma 3anucu Nnpu 3akase

3HKOHT - —-/_/ L] _pL_1 g

moaudukaums YIMNP kaHana
n3MepeHus pacxoaa

[oAHony9esoHS]
[Aeyxnyesofi|D|

015
AnameTtp 025
YCOBHOro 032
npoxoaa 040
050

000 - ;
YIP Gyner waroros- | 065

naTbes Ha TpyGonpo- | 080
Boge, npuknageiaet- [ 100
ca komnnekT M3 ¢ 150

MOHT

yacTamu|

WMUTaLWUOHHas 1

PacxofjoMepHoN ycTaHoBke | E
110 3TaNIOHHOMY PAacXofoMepy
Ans [ly He bonee 80Mm

noBepka Ha

paccrosinue ot UB po YMNP

no AaHHOMY nNapameTpy pacCcYynTbiBaeTCcA
obLwan AnvHa kabens B MeTpax.

ANsi O[HOMNYYEBOro: 2 X PacCTOsHMUE;

ANA ABYyXNy4eBoro: 4 X paccTosHue.

ANWHa MOHTaXHOM YacTu TepMonpeoGpa3oBartens B MM

ANUHA kabensA noAkKnYeHns TepmonpeobpasoBatens k UB, B M

npu OaHHBIX, 1peodp u Kabenu
He nocmasaawmca
BEepPXHUI NpeAen u3mMepAeMoro AaBneHus np p Tens f; B MMa

AnvHa kabens nogknoyeHus npeobpasoBaTtens aaBneHus k UB, B m

npu omcy, OaHHbBIX, NP 0 U Kabenu He NOCMAGIAIOMCA

P

Hanuuue BbixogoB UB (cm. cTp. XX):

F - 4acToTHO - UMNYNbCHLIN BbIXoA (A0 2-X),

| - TokoBbIV Bbixog 4-20 MA (8o 2-x),

Fl - o6a Bbixoaa;

oTcyTCTBME GYKB (MO YMONYaHUIO) - HET BbIXOA0B

$2001 _ S2001 S080E_T120 T120_ TO060

Mpumep 3anucu npu 3akase: IHKOHT - =55~- =50- - 575 700~ 700 ~ 050

PacwudpoBka: Tennocuetuunk -pernctparop AHKOHT B cocTase -

N3MepUTENbHbIN BroK;

ABa opgHony4eBbix YTP ¢ guametpom ycrnosHoro npoxoga 200Mm,
NMOBEPEHHbIX MMUTAUMOHHBLIM criocobom, obuwias gnvHa kabens
nogkntodeHus ans kaxagoro YINP 2x100m;

10
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3aBMCMMOCTM OT AMamMeTpa YCrioBHOro npoxoga (ganee [fy)
COOTBETCTBUMU C Tabnuuen 1.

oavH ogHony4deson YIP ¢ guameTpom ycrnoBHoro npoxoga 80 mm,
NMOBEpeHHbIM Ha pacxoQOMEpPHOW YCTaHOBKE MO 3TaroOHHOMY
pacxogoMepy CHETUUKY, ANTMHA Kaberns NoAKIoYeHns 2X75M;

KOMMNEKT TepmonpeobpasoBaTtenen CONPOTUMBIEHUS C OJSIMHOW
MOHTaxHoM YacTn 120 mm 1 Kabenamm nogkrnodeHns 100 m;

TepMonpeobpa3soBaTteflb CONPOTUBIIEHNS C ANUHOW MOHTaXXHOM
yactn 60mm 1 kabenem noaknoveHns 50m;

npeo6pa3oBaTenu AaBleHus He 3aKasblBaloTCs;
YacToTHble (MMNYNbCHBIE) U TOKOBbIE BbIXOAbl OTCYTCTBYIOT.

1.2 TexHn4YecKne xapakTepucTUKn

1.2.1 TennocyeTynk wn3MepsaeT pacxoq TennoHocuTena B

YIMP B

Tabnuua 1
OBbemHbIi pacxogd, M4
Ay Gmax (makcumanbHbii) Gt (nepexoaHbiit) Gmin (urmmanshsit) | Glim (HanmeHbiuvi)
15 6 0,12 0,06 0,006
25 17 0,34 0,17 0,02
32 30 0,6 0,3 0,03
40 45 0,9 0,45 0,05
50 70 14 0,7 0,07
65 120 24 1,2 0,12
80 180 3,6 1,8 0,18
100 280 5,6 2,8 0,3
150 640 12,8 6,4 0,6
200 1130 22,6 1,3 1,0
250 1760 35,2 18 2,0
300 2540 51 254 3,0
350 3460 70 35 4,0
400 4520 90 452 5,0
500 7060 141 71 6,0
600 10180 204 102 10,0
700 13850 277 140 15,0
800 18000 360 180 20,0
900 22900 460 230 23,0
1000 28000 560 280 30,0
Mpumevanwue: Ilpu pacxooax om Glim 0o munumanvnozo nozpew-
HOCHb He HOPMUPYEM .

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
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1.2.2 OTHOCUTENbHas MOrPELUHOCTb MPU U3MEPEHUN BPEMEHU
pacnpoCTpaHEHUs yNbTPa3ByKOBbIX UMMYSIbCOB HAXOAWUTCA B npepenax
+0,4%.

1.2.3 OTHOCUTENbHAsA NOrpeLUHOCTb MPU BbIYMCIIEHNSIX pacxoga 1
obbema HaxoauTcsa B npegenax +0,4% n +0,5% coOOTBETCTBEHHO.

1.2.4 OTHOCUTENBHbIE NOrPELLHOCTN M3MepeHnsi obbema (06beM-
HOro pacxoga) 8V u Macchbl (MaccoBoOro pacxoga) M TensloHoCUTens B
AnanasoHe pacxogoB oT Gt go Gmax He BbIXOAAT 3a npeaenbi:

#1,0% pgnakadanosc YIP moandukaumm  SxxxxE n Dxxxxl;

#0,5% pnskaHanos c YIP mogudukaumm DxxxxE;

#1,5% pnsakaHanos ¢ YIP mogudukaummm Sxxxxl;

1.2.5 OTHOCUTENBHbIE NOrPELLHOCTN M3MepeHnst obbema (06bem-
HOro pacxoga) 6V u Maccbl (MaccoBoro pacxoga) M TensloHoCUTens B
AnanasoHe pacxogoB oT Gmin go GtHe BbIXO4AT 3a npeaensi:

#1,0% pgnakadanosc YIP moandukaumm DxxxxE;

#1,5% nans kaHanos c YIP mogudunkaumin  SxxxxE n Dxxxxl;

$2,0% ans kaHanos ¢ YIP mogmndukaumm  Sxxxxl.

1.2.6 TennocyeTuuk uU3MepsieT TemnepaTtypy TennoHocuTens B
anana3soHe ot 0 go nntoc 150 °C BKNIOYUTENBHO.

1.2.7 TennocyeTynk N3MepsieT pa3HOCTb TeMNepaTyp TeNIOHOCK-
Tensa B agnanasoHe ot 3°C a0 145 °C BKNOYUTENBHO.

1.2.8 A6contoTHble norpewHoctn UB npu npeobpasoBaHum

curHanos C TepM0npe06pasoBaTene|7| COMpOTUBIEHNA HE BbIXOOAT 3a
npegenbl:

+0,2°C npu npeobpasoBaHuM B 3HaYeHUs
TemnepaTypbl;

#(0,05+0,001A¢) °C npu npeobpas3oBaHUM B 3HaAYeHUS
pasHOCTU TeEMMepaTyp.

1.2.9 AGCOrnoTHbIE MOrPeLUHOCTU TEMNMNOCYETUYMKA HE BbIXOOAT 3a
npeaensi:

+(0,28+0.0024¢) °C npu n3mMepeHun Temnepartypbl TepMon-
peobpasoBaTensiMM COMPOTUBIIEHUS
knaccaA,

%(0,075+0,001A¢) °C npu U3MepeHnn pasHoCTU Temneparyp

KOMMNEKTOM TepmonpeobpasoBartenem
COMNPOTUBMEHNS Pa3HOCTHbIX knacca A.

PykoBoactso no skcrutyaraunu OHKT.407251.001P2
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1.2.10 UB ocywlecTBnsaeT npeobpasoBaHme CUrHanNoB NOCTOSTHHOIO
ToKa oT npeobpasoBartenei AaBreHus B gnanasoHe 4 —20 MA.

1.2.110THOCHTENbHas norpewHocte Vb npu npeobpasoBaHun
curHana NnocTosiHHOro Toka OT nNpeobpasoBaTenent [OaBneHUs B 3Hade-
HWe paBneHus HaxoguTtcdBnpegenax +0,5%.

1.2.12 OTHOCUTENbHAs NOrPELUHOCTb TEMMOCYETYMKA NPU N3Mepe-
HWUM N30bLITOYHOrO AaBneHus P He BbixoauT 3a npegensl + 2,0 % B avana-
30HE N3MEePSIEMOTO JABIEHUS:

0,26Pmax< P <Pmax npu ucnonb3oBaHuM nNpeobpasoBaTenen
[aBneHus c knaccom TouHocTn 0,5;
0,13Pmax< P<Pmax npu Mcnonb3oBaHMK NpeobpasoBaTtenem

[JaBrieHusi ¢ knaccom TodHocTu 0,25.

1.2.13 OTHocuTenbHas norpewHoctb VB npu BbluMCNEHMM TENNO-
BOW SHEpPIUK He BbIxoauT 3a npeaenbl + 0,2%.

1.2.14 Tennocdetunk no NOCT P 51649-2000 cooTBeTCTBYET
Knaccam, ykazaHHbIM B Tabnuue 2 B 3aBUCMMOCTU OT PEXMMOB 3KCMnyaTa-
LMW OTKPBITBIX U 3aKPbITbIX CUCTEM TENNOCHaOXEHNS.

Tabnuua 2

Pexum akcnnyataumm cucteMbl U pasmelleHue Touek Mpumeuanme

Knace| |2 vepenms macch! TennoHocuTens

3aKkpbiTas cuctema : 0,98 < fmax < 1;

Q = X Mi (hnoo- hoop)i 5 M = Mnoo = Mosp
=7

OTKpbITas cuctema : fmax < 0,98;

C n
Q = X Muosi*(h1-h2)i + Mani+(hz - hxe)i
=0
OTKpLITas cucTema : fmax < 0,65; YIMNP moandmkaumit DxxxE
Q= ,zg“ Mooi-(h1 - h2)i + (Moo - Moso)r-(hz - hse)i | ¢ " 0,55; YMP moandukaumit SXxxxE 1 Dxxxx!
OTKpbITas cucTema : 0,65 < fmax < 0,77 | YIMP moaundumkaumii DxxxE
B

Q= %“ Mucar-(f1 - hz)i (Moo - Moo} (2 - ) 0,55 < fmax < 0,65 | YMNP mogndmkaumini SxxxxE n Dxxxxl

OTKpbITasi cucTema : 0,77 < fmax < 0,85 | YIMP moandukauwit DxxxE

A |aQ= 2 Miroai+(h1 - h2)i +(Maos - Moep)i*(hz - hxe)i| 0,65 < fmax < 0,73 | YIP mMopudukaumin SxxxxE n Dxxxx|
=0

fmax < 0,64 YMP mogudmkaumii Sxxxx|
Mros - Konuyecmeo mennoHocumerns coomeemcmeeHHO 8 rnodarowem u obpamHom
Mosp mpy6onposodax, uamepsieMble HerocpedCMeeHHO Mo KaHanam pacxooa.
Mon - Konuyecmeo mennoHocumens, udyuje2o Ha pasbop (nodnumka, MBC u m.n.),

usmepsieMoe HernocpedcmeeHHO KaHanom pacxoda

fmax = (Mobp/Mnod) - lMokasamerib pa3bopa MernnoHoCUMmers - MakcUMasibHO 803MOXHOE 3HaYeHUe
OMHOWEHUST KO/IU4ecme mensioHocumernsi, npoxodsuux rno obpamHomy u
nodarowemy mpybornposodam

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
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1.2.15 OtHocuTenbHas norpewHocTb Vb npu namepennn speme-
HW HapaboTKN U BPEMEHW MOAKIKYEHHOIO NMTaHWSA HaxXoauTCs B npeae-
nax £0,1%.

1.2.16 OTHOCUTENbHasA MOrpewHoCTs Npu npeobpasoBaHMmK
N3MEPEHHbIX MapaMeTpoB B YACTOTHO-UMMYMbCHbIA curHan +0,1%, B
aHanoroBbIN (TOkoBbIN) curHan £0,4%.

[Ovnana3oH W3MeHeHUs 4YacTOTHO-UMMYNbCHOrO CcUrHamna -
(0...1000) 'y, TokoBoro curHana - (4...20) MA.

1.2.17 EMKOCTb 3HEproHes3aBMCUMMbIX apXMBOB COCTaBMseT
KONMMYeCTBO 3annce:

840 ONs1 UBMEPEHHbIX CpeHEeYacoBbIX 3HaYEHUN  Temne-
paTypbl M AaBMeHNsi TENSIOHOCUTENS ;

90 Ansi U3MepPEeHbIX CPeaHEeCYTOYHbIX 3HaYeHUn Temne-
paTypbl TEMNOHOCUTENS;

840 01151 3HAYEHN MacChbl NpoLUeALlero TEMMOHOCUTENS U
noTpebneHHon (OTNyLLEHHOW )TEMNSIOBON 3HEprun 3a
KaXkObl Yac;

90 ANS 3HaYeHW Maccobl NpoLleaLwero TenoHOCUTENS U
noTpebneHHon (OTNyLLEHHOW) TENIOBON 3HEprun 3a
Kaxxable CyTKu;

12 41151 3HaYeHU Macchbl NpoLueaLllero TENAOHOCUTENS U

noTpebneHHon (OTNyLLEHHOW) TENSIOBON 3HEprum 3a
Kaxkabl Mecsill.

1.2.18 Tennoc4eTuunk Ans cBA3W C BHELLHUMW YCTPOUCTBAMN UMEET
nHTepdenc RS-485 ona o6beanHeHUs TEMOCYETYMKOB B CETb C MOCHe-
AYIOLLMM NOAKITIYEHNEM K yaaneHHOMY KOMMbITEPY NN MUKPONpoLec-
COpPHOMY YCTPOWCTBY Ha paccTosHun go 1200 m (npy mcnonb3oBaHWU
penuTepos).

1.2.19 Harpyso4yHas cnocobHocTb Vb nossonsetr obbeguHsaTs [o
32 TennocyeTynkoB B ceTb RS-485. Mpu ncnonb3oBaHMm penmuTepoB CeTb
TeNnoCYETYNKOB MOXET BbITb pacLunpeHa ao 256 eanHuL.

1.2.20 TuTaHWe TennocyeTyMKa MOXET OCYLUEeCTBAATLCA OT
HaNPs>KeHUA:

=(12-36)B O KOMMEKTOB ©0e3 WCTOYHMKA BTOPUYHOIO
nUTaHns;
~(100-240)B, AnsKOMMNMNeKToB C UCTOYHNUKOM BTOPUYHOIO
50/60Ty, nUTaHuA.

1.2.21 B yCTOMYMB K HAHOCEKYHOHBLIM UMMYIIbCHbIM NMOMeXxam B
Lensax anekTponuTaHus, ynpaeneHus n koHTponsa noMOCT P 51317.4.4.

PykoBoactso no skcrutyaraunu OHKT.407251.001P2
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1.2.22 MowHocTb, notpebnsemass Ub oT UCToOYHMKA BTOPUYHOIO
nuTaHus He 6onee 8 BT.

1.2.23 NIb coxpaHseT HaKOMNMEeHHY U BBEAEHHYIO MHOpMaLumio
NPV OTKITFOYEHUN NUTAHWS.

1.2.24 B ycTOMYMB K MUKPOCEKYHOHBIM UMMYNbCHBIM NnomMexam
BONbLUOM IHEPTNM B LIENSX 3NEKTPONUTaHUS, YNpaBeHus, KOHTPons K
curHanusaumnno FOCT P 51317.4.5.

1.2.25 Vb ycToM4MB K pagMoy4acTOTHOMY 3NeKTPOMarHUTHOMY
nonto no NOCT P 51317.4.3 knacca B.

1.2.26 B ycTomumB K SMeKkTpocTaTU4eckum paspsgam Mo
MOCTP51317.4.2.

1.2.27 HanpspkeHue nHaycTpuarnbHbIX paamMonomMex, Co3aaBaeMblX
Wb Ha 3axxmMax s NOAKITHYEHNST K CETU 3NEKTPONUTAHUS, U HANPs>KEH-
HOCTb MONSA UHAYCTPUarbHbIX paaMonomMmex, cosgasaembix VIb He npeBbl-
waeT ykaszaHHblx B [OCT P 51318.22 npu ucnonb3osaHun WBI1 u3
KOMMIeKTa NocTaBKu.

1.2.28 Vb coxpaHseT CBOM METPONOrMyeckue XapakTepucTmkm npu
crneyoLWwmnx yCnoBuax akcnnyaraumm:

TemnepaTtypa okpyxatoLuero sosgyxa ot nntoc 5 °C go nntoc 50 °C;

oTHOCUTENbHas BnaxHocTb npu nnoc 35°C u Bonee HU3KMX

TemnepaTtypax 6es3 koHaeHcauum Bnaru He 6onee 93 %.

1.2.29 Bpems ycTtaHoBrneHus paboyero pexvma He npeBbllLaeT
10 MUH.

1.2.30 CpenHsasa HapaboTka Ha OTKa3 TennocdeTynmka He MeHee
50000 yacos.

1.2.31 CpegHee BpeMs BOCCTaHOBMEHUS paboTocnocobHoro
COCTOSIHUSA He Bonee 8 yacos.

1.2.32 lMonHbIN cpegHUin CPoK Cryxbbl TennocyeTyMka He MeHee
12 net.

1.2.33 Tlo cnocoby 3awuTbl 4YenoBeka OT MNOpPaxXeHus
anekTpuyecknm Tokom MIB cooteetcTByeT knaccy |1l mo MOCT 12.2.007.0.

1.2.34 YT1P otHocATca k Tpybonposogam kateropuu IV no MbB-10-
573-03. Tpeboranua 6esonacHocTnno MOCT 12.2.063, MNMB-10-573-03.

1.2.35 YTP ucnbltaHbl Ha NPOYHOCTb Y FEPMETUYHOCTb NPOBHbLIM
pasnexdnem no NOCT 356.

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
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Macco - rabapuTHble XapaKTepuCTUKMN
189 80
© ®)

(]

165

235

1\ J
@ @)

=

Macca Wb : He 6onee 1,5 kr

a+5%

-

Q

Q

r(?g'l?:ggzr(ll?so Fa6aperL.|e U YyCTaHOBOYHbIe pa3Mepbl, MM MaTepMan Macca Kr
Yenoshblit npoxog] D1 D2 a b d n | kopnyca ’

oy 32 135 100 340 45
oy 40 145 110 340 5,2
oy 50 160 125 280 18 4 8
oy 65 180 145 280 8
oy 80 | 195 | 160 | 360 12X18H10T] 12
ay 100 215 180 400 8 16
ay 150 280 240 450 22 29
ay 200 335 295 500 - 36
oy 250 405 355 650 @ 12 38
oy 300 | 460 | 410 | 700 | € | 26 45
oy 350 520 | 470 | 750 16 52
ay 400 580 525 800 30 70
ay 500 710 600 900 33 20 CT20 112
oy 600 840 770 1000 36 162
ay 700 910 840 1100 24 250
Oy 800 | 1020 | 950 | 1200 % 400
oy 900 1120 | 1050 1300 28 500
Y1000 1255 | 1170 1400 42 700

PykoBoactso no skcrutyaraunu OHKT.407251.001P2
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axb5%

D2

: 1 1 : < @ a
CrIOBHBIA MPOXOA FaGapuTHbIe U YCTAaHOBOYHbIE pa3Mepbl, MM ng;i%:n Macca,kr
D1 D2 a h
oy 15 21 30 259 90 0.8
12X18H10T
oy 25 32 50 350 130 8H10 2,6
KomnneKkT noctaBku
HavmeHoBaHMe 1 ycrioBHOe 0603Ha4YeHne KonuuecTBO MpumeyaHue
M3mepuTenbHbI 6ok TennocyeTymka -
pervictpatopa “OHKOHT” 1
yJ'Ipra3ByKOBOl7| |'|p906p83OBaTeJ'|b pacxofa B xommiexranuio YIIP MoryT BXoauTh 0TBET-
yI—IP 04 HBIC Vi)ﬂaHlIbI, TIAPOHUTOBBIC MPOKIIAAKHA U HE-
O6X0,‘.'[l/IMOe KOJIMYECTBO OOJITOB C raiikaMu.
Komnnekt M3MM (2 wT) ¢ MOHTaXHbIMK 0.4
vactamu gns YMNP mogndmkauymin S000 -
Komnnekt M3 (2 wT) ¢ MOHTaXHbIMK 0.4
vactamu ans YMNP mogudmkaumin D000 -
Brnok nutaHus 24B 1
KomnnekT pa3HOCTHbIX TepmonpeobpasoBa- Tl 1 KOJIUYECTBO npeoGpasoBateeii B CO0T-
Tenei conpotusnenns (TC) 1.2 BETCTBHH C 3aKa30M.
MNpeoBpasoBaTeny uIGHITONHOO AaBnewn | 0.4 | it hientiectuo npeodpasonaterei s coor
KomnnekT coeanHUTenbHbIX kabene:
- kabenb PK-50-2-11 (go 4) Cl_f)a3'beMOM
ansa Wb 1 pagbemamut ansa o, KonuuecTBo kabeabHBIX JTHHU H HX JUTHHA
- KaGeﬂb M BGB (,CI,O 4) C pa3beMomM ﬂ,ﬂﬂ OIPENIENACTCSA B COOTBETCTBUH C 3aKa30M.
B ansa nogkntoyerus TC;
- kabens MKB3B (1o 4) ¢ pasbemom ans
B Ang nogknioYeHns JaT4vkoB AaBneHns
KomMnnekT MOHTaXHbIX YacTen B COCTaBe:
- nepxarens TC; KonndecTBo onpezensercs 3akasom
- 3allnTHadA rmnb3a TC; Ao 4 TepMornpeobpasoBareneit
- Npoknazgka (NapoHuT).
JkcnnyaTaunoHHasa 4OKyMeHTaums
B COCTaBe: DKCIUTyaTalHOHHAs JOKYMEHTALMS HA COCTaB-
- nacnopr, 1 HBI€ YACTH TEIJIOCUETUYHKA, 32 UCKIIOUEHHEM
- PYKOBOACTBO MO 3KCnnyatauuu; 1 MacroPTOB MOCTABIIAETCA B OJHOM SK3EMILIAPE
- 3KCnnyaTaumoHHasi OKyMeHTaums Ha Ha Ka/Iblii KOMILIEKT COCTaBHBIX YacTeil.
COCTaBHbIE YaCTW TeNMoCYEeTYMKA.
HononuHurensHoe o6opyaosaHue:
- npeobpasoBaTtenb MHTepdelica
RS485/RS232 gz 6nokom nuTaHus)
unn RS485/USB; . THII 1 KOJIMYECTBO - 110 COIVIACOBAHHIO
- GSM mogem ¢ aHTeHHOM, BroKoM NuTaHus C 3aKA3UMKOM
1 kabenewm;
- npmcnoc06neyMﬂ ana narotosnexHnsa YIP
mogudukaumin S000 n DO0O.

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
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1.3 YcTpowncTBo n pabora

1.3.1 NpuHuUmMn paboThbl

OcHoBol paboTbl TennocyeTyMka SABNAETCAS W3MepeHue
napameTpoB TennoHocuTens. [lonyyeHHble B pesynkrate M3MepeHuit
3Ha4YeHus1 pacxoda TEnnoHOCUTENS, ero TemnepaTypbl WM OaBneHus
ABNSOTCS UCXOQHBIMU AaHHLIMU ONS BbIYMCIIEHUS TENMOBOW SHEPTUN.

OCHOBHbIM q.)yHKLI,I/IOHaJ'IbeIM ANIeMeHTOM Tenmnoc4yeT4ymka
ansietcs NB, koTopblii o6ecneunBaeT 06paboTKy M HOpManM3aLmnio Bcex
curHanoB ¢ npeobpasosarenen Gr3nyeckMx napaMmeTpos.

CtpyktypHas cxema Vb npuBeageHa Ha pucyHke 1.

| Mnata pacxogomepa 2 (onuusi) -
lMnata pacxogomepa 1 (aBa kaHana pacxoga) E—a

[ v Y u

Mpuemo- —

Cxema

- Eﬁ
Mpoueccop le| yeunenma n o] nepefaTiuk ¢ j

ranbBaHN4ecKoi

pacxopomepa
AeTekTnpoBaHus pa3Bﬂ3KOI7I E o :
Mnata BbluUCIUTENS Inuesas naxens
LleHTpanbHbIn Eqvnnoe
npoueccop VHOMKaTOpPbI

Cxema

Lt ¢ 2 2 aTYnKn
| RTC |-—| Apxus A|_l|'||<— obpaboTku :1 | Knaswartypa | 5 2 AaBnexns
curHana g
AAAA
o | | i
Cxema O6uwas nnata WHTepdbelic Mutanne g 5 &
4 2

a
i
X
YacToTHo- 4

——{3apaakun - RS-485 c ranb- [aTynkos
akKkymynsitopa { BaHOPa3BsA3KOM! [naBnexus
Cxema VMAYMbCHBIA ToKOBbI BbIXOA mnd| , 2 :
— n s
nuTaxHns BbIXoA C ranb- | —*4-20 MA c ranb-| |4 TSMMFTS:JE;; 4 i J
7\ BaHOPa3BsA3KOW| BaHOPa3BA3KOWM 4
Matunkn
] Temneparypsbl
Akkymynstop  Mutanne  Beixog 1,2 Bbixog 1,2 RS-485
(onuwms - DC 12-36 B (onuusi) (onuwms)
BecnepeboitHoe
nuTaHue)
PucyHok 1

1.3.1.1 MNpuHumMn namepeHns pacxoga

[JencTBre nnatbl pacxogoMepa OCHOBaHO Ha U3MEPEHUN BPEMEH
pacnpoCcTpaHeHUs yNbTPa3BYyKOBbIX MMIMYIIbCOB B MOTOKE TEMSIOHOCUTENS
yepes YIP ( pucyHok 2).

Ha YTIP ycTtaHoBReHbl kKak MMHUMYM napa naeHTuyHbIx M3, OHn
pasMeLleHbl CTPOro Apyr NPOTUB Apyra NoA onpegeneHHbIM YoM K OCu
notoka n obpasyloT nsmeputensHbeln nyd. N3N paboTtatoT noovepegHo
Kak nepegaryvk u NpUEMHMUK.
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PucyHok 2

Kaxxgaa nnata pacxogomepa obecneumBaet 2 kaHana n3MepeHus
pacxoga. BoamoxxHO ncnonb3oBaHue OBYyX MaT pacxogomepa.

CKOpOCTb pacnpoCTpaHeHusl YyNbTPa3BYKOBOrO uMMynbca B
TennoHocuTene, 3anonHsawowem YIP, npeacraenser cobon cymmy
CKOPOCTEN yrbTpasByka B HEMOABWXXHOM TEMSIOHOCUTENE U CKOPOCTU

MoTOKa TenfoHOCUTENSA L B NPOEKUMM Ha paccMaTpyvBaemMoe Hanpasne-
HWe pacnpocTpaHeHus ynbTpa3Byka. Takum obpasom, Bpemsi pacnpoc-
TpaHeHus yrsTpassyKa Nno NOTOKY U MPOTUB HEro onpeaenseTcs B COOTBe-
TCTBWM C hopMynamm

Lnon=-La La

2= Co * Co+V - cosa. (1)

Lnan-La . La )
Co Co-VL- coSa

T21=

T121T21 - BpeMd pacnpoCTpaHeHUs ynsTpasByKoOBOro UMMy ib-
€a o NOTOKY M NPOTUB NMOTOKa COOTBETCTBEHHO;

La -ONMHa aKTMBHOM YaCcTu U3MEPUTENBHOIO Sy4a;

Lnan -paccTosaHue mexay membpaHamum M3rT;

Co - CKOPOCTb yNnbTpasByka B HEMOABWXHOM TEMNOHOCU-
Tene;
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v - CpeaHsisi CKOpPOCTb ABMxeHus TennoHocuTenss YIP, m/c;

o - yron HaknoHa N3l otHocutensHo ocu YTP.

BosbyxaeHue M3l 1 npuem curHamnoB ocCyLLEeCTBNAET MpUemo-
nepegaTtyvK, ranbBaHUYECKN W3ONUPOBAHHBIN  OT OCTanbHOW CXeMbl

nnartbl pacxogomepa. Cxema ycuneHna n getektmposaHna HopmanumsyeTt
I'IpVIHFITbIVI CurHan and nocnenyruero TO4HOro BblaeneHnd pa3HocTn

AT = T21 - T12 BO Bpems - undposom npeobpasosartene. Jlornka u
AvarHoctnka paboTtbl obecnedvBaeTcs MPOLIECCOPOM pacxogomepa,

KOTOpbIN Ha OCHOBE n3MepeHus AT BbluMcnseT obbeMHbIn pacxog G ¢
yyeTom (1) 1 (2) no dopmyne:

G=
4 2 [ cosa
D - hakTuyecknin BHyTpeHHun anametp YTP B 30He yCTaHOBKM
Mart;
K - KO3(hPULMEHT KOpPEKL MU, pacCyUTbIBaeMbll B 3aBUCU-
MOCTW OT XapaKkTepa NnoToka 1 KOHCTPYKTUBHbIX NapaMeTpoB
YIP.

3aBMCUMOCTb CKOPOCTM yNbTpassyka B TeNfoHOCUTENe OT Temre-
paTypbl UCKMHOYAETCS pacdeTom hakTUYEeCKON CKOPOCTM yrbTpassyka no

dopmyne: ,
2
2 Lnan 2-Lnan
= = 4
Co= 2t (112 + 7:21) (4)

3HayeHns1 n3MepeHHbIX PacxodoB NepeaatTcsa No BHYTpUnpubop-
HOMY UMdPOBOMY MHTEpPMENCY B LeHTparnbHbIM npoueccop Ha nnare
TEennoBblYNCINTENS.

1.3.1.2MpuHUMN 3mMepeHns Temneparypbl

MpuHUMN nonyYeHnss aKTUYEeCKUX 3HA4YeHUn TemnepaTypbl
TENMOHOCUTENS OCHOBBLIBAETCS HA UBMEHEHUAX OMUYECKOrO CONPOTUBIE-
HUS MeTamnfoB OT MOBbIWEHUS UMW MOHWXEHMS UX TemnepaTtypbl. B
KayecTBe AaTymka MCnomnb3yeTcs NNaTtMHOBLIV TepMonpeobpasoBaTerb
COMPOTUBIEHMUS.

M3mepuTensb TemnepaTypbl B COCTaBe TeNfocHeTYMKa NponyckaeT
BbICOKOCTaOMIbHLIA TOK Yepe3 gaTuuk. lMageHne HanpspkeHWst Ha udy-
BCTBUTENbHOM 3fieMeHTe MOoCTynaeT Ha AuddepeHumnanbHbIin BXoq,
aHanoro-umMdgpoBoro npeobpasosatens (ALIM) nameputens. MNonyyae-
Mble KOAbl, MPSIMO MPOMNOPLUNOHANbHbIE OMUYECKOMY COMPOTUBIEHMIO,
npeobpasyoTca B hakTUyeckne 3HayeHus TemnepaTypbl B COOTBETCTBUN
C HOMWHanbHOW CTaTUYECKOW XapaKTepUCTUKON TepmonpeobpasoBartens
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conpotuernenus no FOCT P 8.625 - 2006. 3HayeHusa Temnepatyp onpeae-
NATCS NONUHOMUANbLHOW annpoKCMMaLuuein B LIeHTpanbHOM npoLieccope
nnatel Bbluucnutens. Nepunog oBHOBNEHWS 3HaYeHUN TemnepaTypbl B
KakAOM KaHane M3MepeHusi cocTaBnsieT He Gonee 5 cekyHa npu Bcex
BKITHOYEHHbIX YETbIPEX KAaHaMNax M3aMepeHus.

1.3.1.3 [MpuHUMN N3MepeHns aBneHus

CurHan cunbl NOCTOAHHOINO Toka OT Kaxgoro nsmepuTernbHoro
npeobpasoBaTens M3bbITOYHOrO AaBNEHMS MPOXOAUT MO HOPMUPYHOLLLEMY
pesncTopy Ha nnarte BbluUcnMTENd. HanpshkeHne ¢ HOpMUPYHOLErO
pesucTopa MnofBepraeTcs aHanoro-uMgpoBoMy npeobpasoBaHuo B
LeHTpaneHOM NpoLeccope.

Mpeobpa3oBaHne 3HaA4YEHMS CUITbl MOCTOAHHOTO TOKa B hakTu4ec-
Koe 3HayeHne n3bbITOYHOTO AaBneHus TennoHocuTens B Tpybonposoae
OCYLLIECTBAETCH B COOTBETCTBMU C HOPMYIION:

/-4
P=Ps- (5)
16
Ps . BEepxHWin npeden HOMUHaNbHOIO Auanas3oHa WU3MepeHuii
npeobpasoBartens AaBneHns;
/ - 3HayeHMe cunbl TOKa C npeobpasoBaTens [AaBneHus,

COOTBETCTBYHOLLEE N3MepAeMOMY NiaBlieHUIo, MA.

BbluncneHune TennoBon dHeprmn
Ons 3agaHusa anropuTmMoB BbIMUCIIEHUA Tennosoun QHeprmn
ncnonb3yeTcda O4HO 13 cnegyrowmx ypaBHeHI/IVI Nn3MepeHuna:

W= m1'(h1-h2) + mpasﬁopa'(hZ-hxa) (6)
W = mz: (hi-h2) + Mpassopa (N1-hxs) (7)

W -TennoBad MOLWHOCTb CUCTEMBbI;

M1, M2 - MaccoBbli pacxof TemnnoHOCUTENS, COOTBETCTBEHHO B
nogatoLeM 1 obpatHom Tpybonpoeoaax;

h1, hz - 9HTanbNWUsl TEMnJIOHOCUTENS, COOTBETCTBEHHO B
nogatowiem n obpatHom TpybonpoBogax;

hxe - 9HTanbNMa TennoHocuTensa B TpybonpoBoae xonoa-
HOW BOAbI HA UCTOYHUKE TEMOBOM SHEPIUK;

Mpas6opa - MaccoBbI pacxod oTbnpaemoro (HeBO3BpaLLlaeMo-

ro)TENNMOHOCUTENS U3 CUCTEMbI, MOXET ONpeaensaTbCs
Kak pasHoCTb M1 M M2 unu M3MepsiTbCsA Ha Noanu-
TOYHbIX TPyBonpoBogax nnu tpybonposoge BC.

Mcnonb3oBaHne ypaBHeHUs (6) unu (7) 3aBUCUT OT TOrO, B KaKuX
TpybonpoBoaax n3mepseTcs MacCcoBbI pacxos.

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
21



000 « 21i-Cu DIeKTpOHUKC)»

MaccoBbI pacxog TennoHOCUTENS onpeaenseTcs no oopmyrne:

-3
m=10-G-p (8)
G - U3MEpPEHHbIN 0GbEeMHbI PacXof TENNOHOCUTENS, M°/y;
p - NNOTHOCTb TEMMOHOCUTENS, KI/M’.

3HayeHns aHTanbnNUi M NNOTHOCTU MOMyYalTCA U3 ypaBHEHUN
onpegeneHns aHTanbnNuu 1 NAOTHOCTU MO UCXOAHbIM 3HAYEHUAM Temne-
paTypbl 1 abCconTHOro aBrneHnsi B COOTBETCTBUM C AaHHbIMK [CCCU.

VcxogHble 3Ha4YeHNs TemnepaTtypbl - Bcerga siBnsioTCcs M3MepeH-
HbIMU 3HAYEHUSIMU, 3a UCKMHOYEHMEM TeMnepaTypbl XONOAHOW BOAb! B
HEKOTOpbIX Cryyasix.

VcxogHble 3HaveHnsa abcontoTHOro AaBneHns MoryT ObiTb nonyye-
Hbl M3MepeHMeM K3ObITOYHOrO OaBMEHUs UNKU 3afaBaTbCsl 3HaYEHWEM
pacyeTHOro UM HOMUHarbLHOIO AaBMNeHNs AN KOHKPETHOro Tpybonposo-
[Aa Ha MecTe aKcnnyartauuu.

OnpegeneHne o6bema Vv maccel M TennoHocutens, NpoLeaLmx
yepes YTP, ocylecTBnsaeTcsa B COOTBETCTBUM C HOPMyNnamu:

Ti Ti
% =IG-dr (9) M =jm-dr (10)
To To

AnropuT™Mbl BbIMUCIIEHUSA TEMNSIOBOM 3HEPrMM AN KOHKPETHOW
TENMOCUCTEMbI BbIPAXaloTCsl B BUAE KOHEYHbIX (hOpMyI, HEe MPOTUBOpE-
valmm “TpaBunam yyeta TennoBomn sHeprumn” .

[ONs 3aKPbITON CUCTEMBI:

Q=Qu =1O-3' Z”:Mﬁ (h1-h2)i (11) vim Qu = 10-3' zn:Mz (hr-h2)i (12)
i=0 i=0

Qu -TenrioBas aHeprusa, "AMepeHHad Tenyioc4eT4NKOM.

O515 UCTOYHUKA TENIOBOW SHEPIUK:

3 "
Q=Qu=10 -2 Mii*(h1-h2)i + Mri+(hz- hxe)i (13)
i=0
3 N
Q =Qu=10 X Mai(h1-hz)i + Mhni+(h1- hxs)i (14)
=0
Mii -Macca OTNyLEeHHOro TeMMOHOCUTENS 3a -1 MHTepBan
BPEMeHU;
Moi -Macca BO3BpaLLEHHOro TEMMOHOCUTENS 3a i~ UHTepBarn
BpEMEHY;
Mi -Macca TennoHOCUTeNs N3pacxoA0BaHHOMO Ha NOAMMUTKY.

(h1-h2)i - pas3HOCTb 3HTanNbMUI OTMYLLEHHOTO M BO3BPAaLLEHHOrO
TENSIOHOCUTENNS Ha i-OM MHTEpBare BPEMEH!;
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hxe - QHTanNbNUs XONOAHOW BOA bl HA UCTOUHUKE.

[ns BblYMCNEHNA OTNYLLEHHOW TENSIOBON SHEPTUN UCTOYHNKOM Ten-
NOTbl JOCTaTOYHO, YTOOLI Macca TeMnoHOCUTENSA n3Mepsinack B fobon
nape TpybonpoBOOOoB: NodatoLmii U 0OpaTHbIA, NOAAKLWMUA 1 NOANUTKA,
obpaTHbIV U nognuTKa.

Ecnun namepstorca M1 un Mz, TO BbIMMCINEHNSI MOTYT BECTUCH NGO NO
(13) unun (14), npu atom npuHumaetcs Mn=M+-Mo.

Ecnun namepstotca M1 Mn, TO BblMMCNEHNSA MPOBOAATCA MO OPMY-
ne (13), ecnuxe nsmepsorcad M2 u Mn, yqacteyet popmyna (14).

0111 OTKPLITOW CUCTEMbI NOTPEDBNEHMS TEMIOBON 3HEPIUN:

B oTkpbITON TEMnOcMcTEME Y NOTpebuTens, rae Bo BpeMsi OTHETHO-
ro nepmoga MMeT MECTO M3MEPEHUSA NN BO3MOXXHOCTb MONyYeHns dak-
TUYECKUX CPEAHEYACOBLIX 3HAYEHUI TeMMNepaTypbl XONIO4HON BOAbI Ha UC-
TOYHMKE TEMSIOBOW SHEPIUU C Nepuogom He Gonee 1 yaca , BblYMCIEHNS
noTpebneHHON TENNOBOW 3HEPrMM NpoussoasaTcs no opmynam (13) nnm
(14). B npoTuBHOM crnyyae MCnornb3yeTcsi 3HaYEHNE YCITOBHOW M NMOCTO-
SIHHOW TemMnepaTypbl XONOAHOM BOAbI fk U COOTBETCTBYIOLLIEE el 3HaYeHNe
aHTanbnuu h«. 3gecb MeeT MecTo crneaytoLasi opmyna anroputma Bbl-
YMCNEHMS TENNOBOW 3HEPTUK:

Qu=10"- 3 M (hr-ha); +1 0 3. Mpssiopai (2= he)y~ (15)

Mii - Macca CeTeBOMN BoAbl, NOMYyYEeHHON Mo nogaroLemy Tpy-
6onposopay;

Mpaséopai - Macca CeTeBOW BOAbl, OTOOpaHHOW mnoTpebutenem
(MOXET BKIIOYaTb YacTb M3pPacXo4OBaHHOW Ha NOAMUTKY CUCTEM
OTOMNSEHNUS UMK FOpsivYee BOJOCHAOXEHNE U BO3MOXKHbBIE YTEYKM).

Macca pa3bopa onpeaensetcs kak Mpaseopai = M1-M2, ecnn HET BO3-
MOXHOCTW OTAENbHbIX UBMEPEHUI MacC NOANMUTKM U ropsiiero BOAocHab-
XeHust. MNMorpeLHoCcTn n3MepeHus TENTOBOM SHEPTMKM N Macchl pa3bopa
npv 3ToM ByayT 3aBUCUTL OT BENMYMHBI MakcumarnbHoro pasbopa. Meto-
OMKa OLEHKM MOrpeLlHoCTen NpuBeaeHa Bo BTOpon Yactu “MeToaunka no-
BEpKMN” HACTOsILLLEro pykoBoaCTBa.

B koHLie oT4eTHOro Neproaa MeToamnyeckasi NorpeLlHoCTb, Bbi3BaH-
Hasi OTKIMOHEHNEM YCINOBHOIO 3HAYEHMWS SHTanbNUM XoNoaHON Boabl h« OT
haKTU4eCKUX cpegHeYacoBbIX 3HAYEHUI SHTaNbMMUM XONOAHON BOAbI, MO-
XKeT ObITb UCKIOYEeHa BBEAEHMEM MOMNPaBoK AQ K M3MEPEHHHBLIM 3Hauye-
HUsIM TennoBon aHeprun B cooTBeTcTBUM ¢ TOCT P 8.592-2002:

3 N
AQ=10" =20 MpaaGopai (hK - hxsi) (1 7)
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MonpaBkM CyMMUPYIOTCA CO CpeaHeYacoBbIMU 3HaYeHuaMn Qu B
apxuBe 3a OTYETHLIN nepuoa. Ana AQ npu 3ToM MOXHO 3a4elicTBOBaTb
He3aBUCKMbI KOHTYP BbIYMCINEHNS TEMMNOBOW SHEPTUN.

1.3.2 OpraHusauus cuctembl paboTbl C TENNOCHETYNKOM
Tennocuyetunk MMmeeT crnegylolme pexmmMbl PYHKLUMOHUPOBAHUS
(oToBpaxeHus nHdopmaLumm):
- Pexvm npocmoTpa TekyLmnx napameTpoB
- Pexum npocmoTpa apXmBHbIX 3anucen
- Pexum pegakTnpoBaHus BpEMEHW U AaThbl
- Pexum npocmotpa napametpos Y3C
- Pexum npocmoTpa 1 pegakTupoBaHus MporpaMMmpyembIx
napamMeTposB.
MHTepderc nonb3oBaTerns BKMOYaeT B cebst
OBYCTPOYHbIN MHAMKATOP Mo 16 CMMBOOB B CTPOKE;
- 5 eAMHUYHbIX NHAMKATOPOB;
9 KHOMOK ynpaBneHus pexmMamMmmn pyHKLNOHMPOBaHNS
(oToBpaxkeHns nHdopmaumm).
BHeLWHWIA BUA NuLEeBO NaHENM 1 pacrionoXeHNst AaNIEMEHTOB
uHTepdenca Vb npuseaeH Ha pucyHke 3.

MugukaTop
2 cTpoku ]
no 16 cumeonos

MowH. WA1,I'[x /4

W1=0,10204

© TSI SHKOHT

¥3C Knasuatypa
EanHUYHbIE ] PSS /\PXVIB | HACHI 9 knasuul
VHAMKATOPbI £:0..150 °C

AURATHOGIAE v At:3.145°C

1 KAHAN Knacc C
FOCT P 51649

2 KAHAN

3 KAHAN

4 KAHAN

~
“' lectronix

BBOO - o
CIENAHO B POCCUM
MADE IN RUSSIA

Ne 20
E 000 3i#-Cun AneKTPOHUKC

—
ENCONT

PucyHok 3
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HanGonee oTBETCTBEHHLIM ABMAETCA PEXUM BBOAA MporpaMmupy-
emMblx napameTpoB. [lporpamMmMmupyemble napamMeTpbl OnpeaensoT
(hYHKLUMOHMPOBaHNE TenfoCYETYMKA, MOITOMY MX HEKOPPEKTHbIA BBOA
npvBedeT K ownbkam B M3MepeHUsix, oToBpakeHUo MHopMaLmMn Ha
nHOMKaTope, YYeTy TEMOBON SHEPrn MO anropuTMy, HE COOTBETCTBYIO-
LeMy JaHHOW TennocucTeme.

I'IporpaMMMpyeMble napamMeTpbl pasgeneHbl Ha rpynnbl:

Y CUCTEeMHble MapaMeTpbl TenyiocHeTynkKa - 3agaloTca and tenro-
c4YeT4MKa B LieJfioMm;

napamMeTpbl KaHaNoB N3MepeHnd pacxoaa,
napamMeTpbl KaHaNoB U3AMepPeHna TemMmnepaTypbl;
napamMmeTpbl KaHaroB U3MepPeHNA naBrneHns;

napameTpbl KOHcurypauumn anroputmoB (dopmyn) pacuera
TEnnoBOW 3HePruu.

MHdopMaLMOoHHY0 opraHv3aumio Tennoc4YeTYnKa MOXHO onuncatb
B BMOE BUPTYyarbHOW CTPYKTYpbl. TennocyeTymk npeacrasnser cobon
CuCTEMyY, B KOTOPOW BCE 3rieMeHTbl MOXHO npeacTaBuTb B Buge Habopa
nporpaMmmMupyeMbix napameTpoB. Bce Bxoabl (kaHanbl M3MepeHus
pacxoda, TemnepaTtypbl, AaBneHns) 40 OCYLLEeCTBNEHNS KOHUrypaumm
He NpMBSA3aHbl K KOHKPETHOM CXeMe U (bopMyraM BbIYUCNIEHUS TENOBON
aHeprun. Takaa mMpuBgA3Ka OCYLLUECTBNAETCA Mpu pedakTMpoBaHUU
napameTpoB KOHUrypaLum dopmyn pacyeTa TensioBon SHEPTUN.

MapameTpbl KOHMUrypauun pasfaeneHsl Ha ABe noarpynneol,
Kaxkgast U3 KoTopbix obpasyeT CBOW KOHTYp pacyeTta TennoBow SHepruu.
Takmm 06pa3om B TEMMOCHETUMKE MOXHO peanu3oBaTtb 4Ba He3aBUCUMbIX
KOHTypa pac4erTa.

B matemartudeckom cMmbicne Kaxgbld napameTp KoHdwurypauum
npeacrasnsieT cobov anemeHT (YneH) popmynbl yyeTa TensioBon aHep-
rmn. CneposatenbHO, Niobyto chopmyny y4veta TENNOBOW 3HEPrun Ans ee
3aJaHus B TENNOCYETYMKE MOXHO NPUBECTU K BUAY:

Q1 =w1.1+w1.2+ w1.3 +....+ w1.10;
Q2 =w2.1+w 2.2 + w2.3+.... +w2.10.

4 4 4 <«

Hanpumep, 3anuce napametpa w1.1=11.12 cooTBETCTBYET:
m1eh1-m1eh2=m1e(h1-h2);

a3sanucb w1.1=00.12 COOTBETCTBYET:

-mieh2.

BupTyanbHas cTpykTypa 1 cdoopmaT anemeHTa w popMynbl npuse-
OEeHbl Ha pucyHKax 4 n 5 COOTBETCTBEHHO.
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TI77 PPPY

MapameTpbl kaHanos MapameTpbl kaHanos MapameTpbl kaHanos
n3MepeHns pacxoda 1aMepeHusi TeMnepaTypbi N3MepEeHVs aBneHns
1| 62| 63 G4 | t2| 3| p1| p2| p3| p4
A y y \ 4 \ 4 A A A A y
pl o
Beiumcnintens maccosoro[$ o MpeobpaszosaTtens hyHKLMIA
pacxopa(macchl) 03 p = f(t,p) h = f(t,p)
P4
mi m2] m3] m4 h1 h2 h3 h4
Yy Vv Vv V¥ v v v v

MapameTpbl KoHUrypauum
w=mgh,- mph,

i, j, k, n - uHO om 0 do 4. Hy i uHdekc npu m u h o3Hayaem 4ymo m = 0 unu h = 0 coomeemcmeeHHO

wilwiwl.j - - - - - - w110 w2.1qw2.2qw2.3d - - - - - - w2.10

vV V VY A\ 4 vV V. VY A 4

PucyHok 4

w=lilk jn

I, J = undekcbl mpy6onpoeodos, 8 KOMoOpkLIX usMepsiemcst
Maccoesbil pacxod = m.

k, N - undekcbl mpy6onpoeodoe, A11s1 KOMOPbIX 8bIYUCIISIEMCS
coomeemcmeyrowasi 3Hmanbnus - h

PucyHok 5

Buayanusaumsi nHopmMaLMn OCYLLECTBIAETCS Ha ABYXCTPOYHOM
nHaukatope. Cxema uHavkaumm npuseaeHa Ha pUcyHke 6.
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MpocMOTp TeKyLMX NapamMeTPOB BbIMOMHAETCA NO KOmbLy, Npu
HaXkaTum KHonok “Beepx” N “BHM3”. B OkHe uHOuKauun napameTpa Bep-
XHAS CTpOKa MHAOMKaTopa Bcerga otobpaxaeT ero HasBaHue, a HUXKHSS
YCNOBHOE 0603HaYeHNE 1 €0 TEKYLLIEE 3HAYEHNE.

OcrTarnbHble pexnmbl pyHKLMOHMPOBaHUS (0TobpaXkeHnsa nHdop-
MaLmKn) TennocyeTynka onucbiBaeTca B pasgene 2.2 Ucnonb3oBaHue
TensocyeTymkKa.

1.3.2.1 Peakuus Ha HeluTaTHbIE CUTYaLMK U 3anNUCb B apXuUBbI

HapylweHune ycrnoBun akcnnyataumm CUCTEMbI TENNOCHaGXeHUs
(TennonotpebneHust), HenpaBunbHoe €€ YHKLMOHMPOBaHNE, a Takke
OTKa3bl M3MepuTENbHbIX KaHanoB TenfocyeTynka MOryT NpuBOAUTb K
M3MEpPEeHUaM TEenroBOW 3HEPrumM ¢ NOrpeLlHOCTAMU, MpeBblllaoWnMm
Aonyctumble npegenbl. [Ons UCKNIOYEHMS 3TOro TEMSIOCHETYMK MMeeT
CNOCOBHOCTb, aHanNM3npys U3MepsieMble BEMUYUHbBI MO KaXaoMy KaHany
n3MepeHus, PUKCNPOBaTb HELITaTHbIE CUTyaLuKn, Npou3Boas AanbHen-
Lne BbIYMCMEHNS BO BpeMs OENCTBUSA HELITaTHbIX CUTyalMhA TOMbKO
MCNoMnb3ysi JOCTOBEPHbIE NapameTpbl. AHanNM3y Ha HanuM4mMe HewTaTHON
CUTyauumn NOABEPraTCs U3MEPEHHbIE 3HAYEHUS pacxoaoB, TeMnepaTyp
W OaBneHns, KPOMe 3TOro, AOMONTHUTENBHO NMPOBEPAETCH LOCTOBEPHOCTb
NofyYeHHbIX 3HAYEHU pacxoda Mo KadecTBy CUrHanoB U BpPEMEHaM
pacnpocTpaHeHUs yrbTpas3syka.

TennocyeTymnk (bI/IKCI/IpyeT KaK HellTaTHble CUTyauuu cnegyrulee:

¥ BbIXOA4 3HA4YeHUN pacxoga 3a rpaHuubl, yCTaHOBIEHHbIE B OMOBOP-
HbIX YCNOBUAX 3KcnnyaTtauun TenyioCUCTeMbI (BerHﬂFl N HUXHAA
SKCnJjliyataunoOHHbIE I'paHI/ILJ,bI);

v BbIXOZ 3HaYeHWii TemnepaTypbl TENNOHOCUTENS B TpyGonpoBoae 3a
BEPXHIOI0 UMW HDKHIOK 3KCMyaTalUnoHHbIE FpaHuLibl;

v BbIXO[ 3HAYEHWI [OaBMEHMs 3a BEPXHIOK I HUXKHIOK aKCMyaTa-
LMOHHbIE rpaHuLibl.

v OTKa3 KaHala uamMepeHus.

HelwiTaTHble cuTyauun No pacxody M Temneparype npekpaiiator
BblYMCIIEHME TEMIOBOW 3HEPINU U HAKOoMeHWe Macchl (06bema).

HewTaTHble cuTyauuy nNo 4aBneHWIO He OCTaHaBNMBaloT BblunCHe-
HWIA, @ U3BMEPEHHOE 3HaYeHe AaBneHus, No KOTOpoMy 3adukcpoBaHa
HellTaTHas cuUTyauus, 3aMeHsIeTCs Ha MOCTOSHHOE 3HayeHue BepxHen
UMW HWKHEW JKCNyaTauuoHHOW rpaHuubl (B 3aBMCMMOCTM OT TOro, 3a
KaKyto rpaHuLly BbiLlen napameTp).

Ha Bpems OencTBusi HewTaTHOM cuUTyauuu (KpOMe HewlTaTHbIX
CUTyauuin CBA3aHHbIX C AaBNeHMeM U napameTpamm, He y4acTBYOLUX B
BbIYMCINEHUN TEMITOBOW 3HEPrMmn) CHETUMK BPEeMeHN HapaboTKM KOHTypa
BblYMCeHns Tennosowv aHeprum B1 nnm B2 otkniovaercs .
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CueT BpeMeHn BKIOYEHHOro B paboTy TenmmocyeTymMka oOcylle-
CTBMSETCS B CHETUUKE CETU TC, KOTOPbIN OCTaHaBMMBAETCH MPW OTKINIOYe-
HUM NUTaHNS TENNTOCHETUMKA.

3anucb BO BCe apxuBbl OpraHM3oBaHa Nno 3aMKHYTOMY KOMbLy —
nocne 3anonHeHusi Bcen rmybuHbl COOTBETCTBYIOLLEIO apxuBa HOBas
3anucb BygeT npousBefeHa BMECTO CaMoW MepBOW 3anucu B JAHHOM
apxuBe, nocnegylwulass BMECTO BTOpOW 3anucu M Tak ganee. Kpowme
apxXuBOB NapameTpoB TEMMOCUCTEMbI, OCYLLECTBASIOTCH 3anncu cocTos-
HUSA CYETYMKOB BpeMeHn HapaboTkm B1, B2 n Tc Ha MOMEHT OKOHYaHMs
KaXxaoro MHTepBana apxmBupoBaHus (4ac, CyTku, MecsL).

MapameTpbl, HakannMBaemble B BUAE CPEOHMX 3HAYEHWN, Npu
OTCYTCTBMMU HELTaTHbIX CUTyauuin OMpeaensioTcs WM 3anvcbiBalOTCs B
apxuB Kak cpegHvue apudmMeTuyeckme 3a COOTBETCTBYIOWNA MHTEpBar
apxuBupoBaHus. Ecnm no kakomy-nnbo napametpy 3admkcupoBaHa
HewTaTHas cuTyauusi, TO ero cpegHee 3HadyeHne Ha HTepBarne apxmBu-
pOBaHWs onpedenseTcsa Kak cpegHee 3HadeHne 3a Bpemsi HapaboTku B1
unn B2 Ha paHHOM uHTepBane. [ng napameTpoB, BblYUCIISEMbIX C
HapacTalLwum nTorom (Macca, TENNoOBas SHepPrvs) 3anncb B apxmB Ha
KaXxaoM WHTepBane apxXuBvMpoOBaHWS ocyllecTBnseTcs gobaeneHuem
HaKOMEHHOro 3Ha4YeHNs NapameTpa 3a BpeMs HapaboTku B1unm B2 Ha
TeKyLLeM nHTepBarne KHaKkoMmeHHOMY 3Ha4YeHMIo Ha NpeablayLleMm.

BosHukawwme HewTaTHble CUTyauuu Takke 3anucbiBaloTcs B
apXxuB C yKa3aHueMm napamMmeTpoB, MO KOTOPbIM OHN (OUKCUPYETCS, NMPUYNH,
BbI3BaBLLbIX X (BbIXOA NapamMeTpa 3a kakyo-nmbo 13 rpaHul, oTkas n .4.)
W MHTEPBAsoB apXMBUPOBaHMS, Ha KOTOPbIX OHU MPUCYTCTBOBAMMW.

[daHHble apxvBoB MOryT ObITb nepefaHbl Ha MepCcoHanbHbIN
KOMMbIOTEP, C BO3MOXHOCTBIO COXPaHEHUS U pacrnevaTki A JanbHen-
LIero aHanmaa.

1.3.2.2 Mpumep koHUrypaumm

B kayecTBe npyMmepa paccMOTPUM CXEMY A1 UCTOYHMKA TEMMOTHI,
nNpUBELEHHYI0 Ha CTpaHuue 8.

PacnonoxeHne KOMNOHEHTOB Ha TpybonpoBoaax He oba3aTenbHO
OOIMKHO ObITb TakMM, YTO Ha nogawwmi TpybonpoBoa CTaBATCA KOMMO-
HEHTbI CTPOro ¢ MHAEKCOM 1, Ha obpaTHbIN C UHOEKCOM 2 1 T.4. BaxHo,
YTOObI KOMMOHEHTbI C OANHAKOBBLIMWU MHAEKCAMU NPUHAANEXann ogHOMY
Tpybonposoay. Hanprmep, ecnu Ha nogatowmn Tpybonposog ycTtaHaBnm-
BaeTcs FE3, To 3gech e JomkHbl 6biTb ycTaHoBneHsl TE3 1 PY3 (ecnu
NCMonb3yeTcs) U T.M.

[onyctum, pacyeT TennoBon 3Heprun npegnosiaraeTcs nNpousBo-
antb no opmyne (2.1) us pekomeHgaumm MU 2412-97:

T1 T T1
Q=[mrhrde ~[meha-de [ (mr-me) heede

T0 T0 T0
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Mepenuwem aTy hopMysny B TEPMUHAX U MHOEKCaX AN peanbHOro

TENnocYeTYMKa U packpoem CKOOKU:
Q=m1eh1-m2eh2-m1eh4 + m2e h4;

dopmMyna uMeeT 4YeTblpe 3MeMeHTa, KOTOpble MOXHO
crpynnupoBaTh No ABa, OAWH U3 KOTOPbIX C NIKOCOM, @ APYron C MUHYCOM.
Ho MOXHO 1 He rpynnupoBath, pa3Huua 6yaeT TonbKo B TOM, YTO BMECTO
ABYX MNpuaeTcs 3anofnHATb YeTblpe  dreMeHTa B napameTpax
KOHpurypaumm.

Bbibop nopsgkoBOoro Homepa 9feMeHTa W M3 MapamMeTpoB
KOHUrypauumn B oopmyrne Toxe He MMeeT 3HadeHus. To ectb mih1 He
00653aTenNbHO JOMKEH COOTBETCTBOBATL W1.1, UM MOXET ObITb 1 W1.10.

B ntore nmeem:

BapvaHT 1

BapuaHT 2

Q=m1h1-m1h4+m2hs4-m2h2;

wi1.1 w1.2

Q=m1ht-m2h2-m1h4+m2h4;
wi1l  wi2  wi3 w1.4

KoHdurypaums koHTypa pacyeta
Tennosou aHeprun Q1

KoHdurypauums koHTypa pacyerta
Tennosou 3Heprun Q1

w1.1

wiA Ne090 = 11.00

Ne090 = 11.14 w1.2

wi2 Ne091= 00.22
- w1.3

Ne091 = 24.22 Ne092= 00.14

OCTaJ‘IbeIe ANneMeHTbl W AO0JTKHbl UMETb
00.00 wi.4
sanuce D0 Ne093= 24.00

OcTanbHble 3NeMeHTbl W JOMKHbI UMETb
3anucb 00.00

1.4 CpeacTBa U3MepeHUn, UHCTPYMEHTbI U NPUHAATEXKHOCTHU

[na TeXHN4YeCcKoro 0CBMAETENLCTBOBAHUS, BbINONHEHUST paboT no
TEXHUYECKOMY OBCNy>XMBaHWUIO TenrocyeTynka TpebyroTcs crnegylolme
TEXHWYECKMe CPeacTBa:

v MEeroMMeTp C BepPXHUM npegenom nameperus He meHee 100 MOwm,
HOMWHanbHbIM HanpskeHnem 100 B 1 OCHOBHOM MNOrpeLLHOCTbIO HE
6onee 30 %;

v BONbTMETP YyHuBepcanbHbln Tuna GDM-8245 Instek (GW) c
AnanasoHom usmepenun (0-250) B , (0-1) A ¢ ocHoBHOMN
norpeLHocTbio B npegenax + 0,1%, ¢ BO3MOXHOCTbIO U3MEpPEHUs
3ANeKTpMyecKom eMKOCTU B AnanasoHe (1-10) HO;

v Kanubpatop ToKa C BO3MOXHOCTbK YCTAHOBKM KanmOpOBaHHbLIX
TOKOB 0T10'6,qo1 A,
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MarasuH conpoTuerieHun P4831;

WCTOYHUWK HanpsbkeHWst NocTosiHHOro Toka (12-36) B, MOLWHOCTLI0
He MeHee 15 Br;

CEKYHAOMEp 3NEKTPOHHbIV Tuna CTL-2.

[lns BbINONHEHUA paboT, cBA3aHHbLIX ¢ MOHTaxom YT1P moandmka-

uun SO000 n D000, pekoMmeHayeTCS NPUMEHSTL CneayoLLne TEXHUYECKMe
cpeacTsa v npucnocobnenuns:

v
v
v

<

<

wraHreHumpkyne LWL-111400-0,1 TOCT 166-89;
pynetka 3INK2-10AHT-1TOCT 7502-89 c ueHon aenexHns 1mMm;

TONLWMHOMeEp yrnbTpa3sykoBon YT-65M unu gpyroro Tuna ¢ OCHOB-
Hou norpetHocTbio £ (0.01 mm + 0.005x), AnanasoH namepeHus ot
1.00020 mm;

yrrnomMep ¢ HoHuycom Tuna 2-2, mogenes 127 FOCT 5378-88 anana-
30H U3MEPEHUI: BHYTPEHHMX YyrmoB - oT 40 go 180°, HapyXHbIX
yrnoB - 0T 0 go 360°,npeaen gonyckaemom norpeLHocTn £ 2';
npucnocobneHns nocraernsieMble NO OTAeNbHOMY 3akasy - Ans
npuBapku gepxatenenn AC801, ansa namepeHus 6a3oBoro paccro-
aHns mexay Mo AC 803, onsa namepeHus yrra HakrnoHa n3amepu-
TenbHoro nydya AC805;

TepmomeTp TJ1-4 ¢ ueHon geneHus - 0.1°C n npegenamun namepe-
Hus (0—-100)°C.

1.5 MapkupoBka u nnoméupoBaHue

4 4 <4 4 «

4 <4 4«

Ha nuueBoli naHenm nsmepuTenbHoro 6rioka ykasbiBaeTcs:
HanuMeHOBaHMWe TenyoCYeTINKa;

Krnacc TennocyeTyrka;

AvanasoH U3amepeHus pasHoOCTU TeMnepaTyp;

AvanasoH U3MepeHnsa TeMmneparyp;

FIOpﬂLI,KOBbIVI HOMEpP TennocyeT4ynka (M3MepI/ITeJ'IbHOFO 6J'IOK8) no
cucteme Hymepaumnm npeanpunaTnAa-m3rotoBUTEN4;

nocnegHue Aee LUMdpbl roga BbiMycka;
3HaK yTBEPXXAEeHUS Tuna cpeactaa namepenus no NMP50.2.009;
TOBaPHbIN 3HaK M HAMMEHOBaHWE NPeaNPUATUS-U3TOTOBUTENS.

Ha kaxgbin YIP cnocobom HabuBKW HAHOCATCA:

MopsiakoBbIA HOMEpP Ha dnaHue Mo cucTteMe MNpeanpusaTUs-
N3roTOBUTENS;

3Ha4yeHWe arameTpa YCroBHOM Npoxoaa Ha draHue;

MaKkcuManbHoe 3KCMlyaTauMoHHOE 3HavYeHue WU3ObITOYHOro
JaBneHus Ha pnaHue;
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Y HOMep M3MepuTenbLHOro Nyya Ha aepxatene M3l (ana asyxnyde-
BbIx YTP);

¥  MapKep YCNOBHO NepBoro no notoky M3rl.

MapKMpOBKa COoeaMHUTENbHbLIX kabenen HaHocUTCA Ha 6I/IpKl/I,
3akpensieHHble BONN3N COOTBETCTBYHOLNX Pa3beMOB.

MnombuposaHme MB TennocyeTuMka OCYLLECTBRSETCA Ha npen-
NPUATUM-N3FOTOBUTENE MACTUYHOM NMIIOMOOM Ha OOHOM U3 KPEMeXHbIX
BVHTOB BEPXHEN KPbILWKN UM MHbIM cnocobom. NMoBpexaeHne gaHHON
nnoMObl MpPUMBOAUT K MOTEpe BO3MOXHOCTM peMoHTa npubopa no
rapaHTuu.

Takke BO3MOXHa I'IJ'IOM6I/1DOBKa pa3bemMoB B Tennocuetumka

nyTem nponycka 4Yepe3 OTBEPCTUS MX COCTaBHbIX YacTel NPOBOSOKN U
= ombon.

Mb ynakoBblBaeTCs B MHOMBUAYaNbHYI YMNAKOBKY - KapTOHHYIO
kopobky no MOCT 9142. Ceob6oaHOE NPOCTPaHCTBO B KOPOOKE 3anonHseT-
ca amopTusupylowmmM Matepuanom. KopobGka 3aknemBaeTcsi Knewkomn
neHTow (CKOTYEM).

YnakoBka TepmonpeobpasoBatenen conpotTmeneHud, npeobpaso-
BaTenen gasneHust u 6rokoB NUTaHWS MNPOU3BOAUTCS B COOTBETCTBUM C
YKa3aHnAaMun, u3noXXeHHbIMn B X SKCI'IJ'IyaTaLI,I/IOHHOIZ OOKYyMeHTauunn.

YIMP MoryT ynakoBblBaTbCsi B 3aBMCMMOCTM OT WX YCMOBHOIO
AvameTpa B KapTOHHble KOPOOKN, AepeBSAHHbIE ALLMKM UNN NONNITUIIEHO-
Bble yexnbl. YIP MoryT ynakoBblBaTbCs B COOCTBEHHYHO TPaHCMOPTHYHO
Tapy OTAEMNbHO OT APYrMX KOMMNOHEHTOB TENMOCYETYMKA, B COOTBETCTBUM C
TpeboBaHVAMWU TPAHCMOPTHON KOMNaHUW, OCYLLEeCTBRAsOLWEN AOCTaBKy
TennocyeTynka .

Kabenu yknagpiBatotcs B OyxTbl ¥ MOMELLAIOTCH B TPAHCMOPTHYIO
Tapy

KOoMMNOHEeHTbl TenmnocyeTynka B WHAMBUAYyaNbHbIX YMaKoBKax W
Yexon C 3KCMsyaTauMoHHOW OOKYMEeHTauMen nomeLlaTcs B TpaHcnop-
THYIO Tapy B COOTBETCTBUM C TpeboBaHUAMU TPAHCMOPTHOW KOMMaHUW.
CBobogHOe MpoCTpaHCTBO B Tape 3arofHSAeTCs amMOopTUM3MPYHOLWUM
martepuarnom.

Mpu oTnpaBneHnm xxene3Ho4OoPOXKHbLIM TPaHCNOPTOM Macca bpyTTo
He Gomnee 160 kr, rabapuTHble pa3mepbl rPy3oBbIX MecT He 6Gonee
1000x1000x1000.

MoTpebutento pekomMeHayeTCa COXpaHATb YNaKkoBKY TEMNocYeTYm-
Ka B Te4eHne rapaHTUINHOIo CpoKa aKcnnyaTaumm.
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2.HCNONb30BAHUE MO HASHAYEHHID
2.1 MNoaroroBKa K NCNONb30BaHUIO

2.1.1 PacnakoBka

Mpu nonydeHun TennocyeTyYnka HeOOXOAMMO NMPOBEPUTL COXPaH-
HOCTb TPAHCMOPTHOW Tapbl.

B 31MHee Bpems1 BCKpbITUE MHOMBUAYANbHbBIX YNAKOBOK KOMMOHEH-
TOB TEMMOCYETYMKA CreQyeT OCYLLEeCTBNATb NOCIE BbIAEPKKM X B TeYe-
HWe 24 yacoB B oTanIMBaeMoM NoMeLLEHNN.

TennocyeTynk NOCTaBNAETCA NOTPEOUTENHO B COOTBETCTBUM C JOKY-
MeHTaumen 3akasa, paspabarbiBaeMon 3akaszdumkoM. [lepea BBOAOM B 3KC-
nnyaraumio HeobXo4MMO NPOBEPUTL Er0 KOMMIEKTHOCTb, a Takke CBe-
pUTb HOMEepa U KONTIMYECTBO KOMMOHEHTOB C JaHHbIMU, yKa3aHHbIMM B Nac-
NnopTe Ha TENJTOCHETHHUK.

HeobxogMmo nponsBecTy BHELLHUA OCMOTP KOMMOHEHTOB TEMJIOC-
YeTynKka Ha npeamMeT MexaHUYecKnX MOBPEXAEHUN, HapyLLUEeHUA 3aLmT-
HbIX MOKPLITUIA, CNeaoB KOPPO3nUW, ocrnabneHnss MexaHUYecknx Kpenne-
Hun. CoeauHnUTenbHble Kabenu AoMmKHbI 6bITb CBOOOAHO YNOXEHbI B ByXx-
Thbl ¥ HE UMETb CIEe0B U3ITOMOB.

2.1.2 Mepbl 6€30M1aCHOCTU MPU MOHTAXe U MyCKe B 3KCNIyaTauuio

McTouHMKamMm onacHoCTU Npu MOHTaxe, NyCcko-HallagoO4HbIX pa60-
Tax n akcnnyartauynm tennocyeT4ynkKa ABnATCA SJ'IeKTpVILIeCKI/Iﬁ TOK K TEN-
NOHOCUTENb, HAaXOAALMNCA No4 aBNEHUEM.

MoHTax, Hanagky un akcnnyartauuto TenyocyeT4nka gomKHbl Mpons-
BOOUTbL Nuua, uMerLine cneyunanbHy NoArotoBky U attectauuio, paspe-
LeHWe Ha BbINoJIHEHNE COOTBETCTBYOLLNX pa60T 1N O3HaKOMJ1E€HHbIE C Ha-
CTOALLMM pPyKOBOACTBOM MO 3KCnyaTaunn.

MoHTax (geMOoHTaX) KOMMOHEHTOB TenmocyeTumka Ha Tpybonpo-
BO4ax, HEMOCPEACTBEHHO KOHTAKTUPYHOLLMX C TENSIOHOCMTENEM, OOMKEH
Npou3BOANTCS B COOTBETCTBUM C yKaszaHuamu [16-10-573-03.

3anpewaercs!

npoBoauTb paboThbl Ha y4yacTke Tpy6Gonposoga A0 MOMHOro
CHATUA AaBJIeHUA TENJIOHOCUTENA U OCTbIBaHUSA TemnJyIoOHOCH-
Tens po 6e3onacHou TeMneparypbl;

NPoOBOAUTbL 3NEKTPOCBapo4Hble paboTbl Ha TpyGonpoBoaax
B6MM3M MeCT YCTAaHOBKMW AaTYMKOB TemnepaTypbl U AaBneHus
C NOAKMIOYEHHbLIMU K HAM NIMHUSAM CBAI3N.

Mpn aneKTpOMOHTaXHbIX paboTax Heobxoaumo cobnogatb
AelcTBylolne npaBuna TeXHWKM 6e3onacHoCcTy Npu paboTe C aneKTpo-
yCTaHOBKamMu U PyKOBOACTBOBaTbCS TpeboBaHusMu 6GesonacHocTu Mo
MOCT 12.2.007.0-75.
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2.1.3 TpeboBaHus K MecTam yCTaHOBKW KOMMOHEHTOB TenfocyeT-
yuKa.

CobniogeHne gaHHbiX TpebGoBaHUA rapaHTUpyeT HaOeXHyo
paBoTy Tenmnoc4yeTymka n COOTBETCTBME 3asIBNEHHBIM METPONOrMYECKUM
XapakTepucTukam.

2.1.3.1 YctaHoBka YIP

MmaBHbIMMK ycnosuaMn and cobntogenus METPOJIOTN4YeCKnxX
XapakTepucTtuk npun namepeHnn pacxoga Asndar0TCA:

v nonHoe 3anonHeHue cevenusa YIP tennoHocutenem;

v CUMMETPUYHOE pacrnpeneneHne (anpa) MeCTHbIX CKOPOCTEN
TennoHocuTens B npodune ero NnotToka oTHocuTensHo ocu YTP.

Ha nonHoe 3anonHeHne ce4veHus YIP BnusieT B Gonblien mepe
HanMyne BO3QYLHbIX (ra30BbIX) BKIKOYEHWA B TEMIOHOCUTENE WUIU
cnboHHbIN achdpekT (0bpasoBaHme paspskeHuit). Ho He cneayeT mcknto-
YyaTb (hakTbl NEPEpPLIBOB B Nodade u 3arpssHeHus TennoHocuTens. Ons
UCKINIOYEHMS 9TUX hakTOpoB Heobxoammo u3beratb crnegylowmx mMecT
yctaHoBku YTIP:

¥ HauvBbICLUME TOYKM TPYOONPOBOAHOM Tpacchl (PUCYHOK 7a);

v Mepeq BcachiBalOLWMM HACOCOM;

v npsiMble 3aHWKEHHbIe cekuumn Tpybonposoaa (PUCYHOK 76);

v BepTuKanbHble cekunm TpybonpoBoga Ha HUCXOASLLEM NOTOKE.

Haunbonee npegnodtuTenbHble BapuaHTbl ycTaHoBku YTP npuse-
AeHbl Ha pUCYyHKe 8.

Hannune koneH, 3agBuxek, HacocoB, AN dy30poB N TPONHUKOB
nepen v nocne YIMNP okasbiBaeT BAMsIHUE HA CUMMETPUYHOE pacnpeaene-
HWe (3Ntopy) MECTHBIX CKOpOCTeN. B pesynbrate namepeHHasi CKOpoCTb
MOXET OTNMYaTbCA OT CPedHen CKOpoCTM noToka. Ons Toro, 4ToObl
NOrpeLUHOCTU N3MEePEHNIA HAaXOOUNUCh B 3asiBMEHHbIX Npeaenax, Yycra-
HaBMMBalOTCHA MPsAMbIE Y4aCTKU OO0 U MOCNe MECTHbIX COMPOTUBIIEHUN.
PekomeHa0BaHHbIE ANWHBI MPAMbIX Y4aCTKOB NpuBeaeHb! Ha pucyHke 10.

IOnsa YTP c oceBbiM pacnonoxeHveM N3l npsimble y4acTkn He
yCTaHaBNUBaloTCS.

B cnyyasx, korga HeBO3MOXHO YBEMUUYUTL AIMHY NPSIMOro ydYacTka
A0 Tpebyemon Benu4mHbl NpU CUNbHO UCKaXXEeHHOM npodune notoka (o1
Hacoca, perynupylowen apmatypbl U T.N.), cnegyeT NpedycMoTpeTb
yCcTaHoBKy cTpyeBbinpaAmuTens nepeg YIP Ha paccTosaHum He meHee 3 [ly.

[MONHOCTLIO OTKPbITbIE MONTHONPOXOAHbIE LIAPOBbLIE KpaHbl  He
BHOCAT  UCKaXXeHUW B Mpodunb NOTOKa TENroHOCUTENS, MOSTOMY
[ornyckaeTcs UX ycTaHOBKa Ha NPsiMbIX y4acTKax.

OnvHa npsamMonuHenHoro ydactka TpybonpoBoga Mexay AByms
nocregoBaTtenbHbIMM MECTHBIMU conpoTuaneHuamm neped YINP gomkHa
ObITb He MeHee 5 [1y.
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BHyTpeHHU puameTp TpybonpoBoga B MeCTe YCTaAHOBKW He
OOMKeH oTnunyatbes bonee Yyem Ha £ 5 % OT haKTU4ECKOrO BHYTPEHHETO
onametpa YTP.

YTIP He co3gatoT ruapaBnnyeckoro ConpoTuBEHUS U He TPebytoT
0bsi3aTenbHOM yCTaHOBKM hUNBTPOB 4151 CBOE paboThl B Tpy6onpoBoae.

(= — =

[ P

PucyHok 8. Hauny4wue sapuaHmsl ycmaHosku YTIP ( a - eepmuxanvio, na
GOCXOO}lWeM nomoke, 0- 2OPU3OHMATIbHO, B - 8 C/IY4dsX, K020a uMeem mMecmo He-
NOJIHO€ 3ANOJIHEHUEe U3-3d NepepblEo6 6 noc)alte)

n
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70°max

PucyHok 9. [Jonycmumoe omKrnoHeHUs: U3MepumeribHo20 fly4a om
20pU30HMarbHOZ0 ooXeHUs 8 rirockocmu ycmaHoeku YIP

P 210 x Oy R P >3xAy

GxAy) | | (1xAy) J
KoneHo — J‘."‘(’ :ll

(M3rmb6 Ha 90 )

‘.

MonHocTbo

OTKpbITas P >10x Oy oL > 5xdy N
sapBInkKa B exay T Y exay gzl

KoHdpy3o — »5xfAy | |, >3xAy _—
Y0P | s [° @GxAy | | (1x4y =
— > 10x Oy > 10x 4y —

TpoinHuk < (10x 4y) > < oy >
1r kT
— >10x Ay ol =3xAy | —

ﬂVchdDySOp —— i (10 x,L'ly) » < (1 X,qy) P

A
\4

BaaumopeiicT- JIC =15x4y | | 2 10x fly

BYloLyve Kore- oxgy | | (5x ) :ME
Ha B pasHbIX
NITOCKOCTAX

Hacoc E%I'%

| (20 x Ay)
Perynupytouiunit E %
[VCKOBBIIA 3aTBOP| >30x A4y >5x Oy
(BaaBwkka) m H (15 x Qy) (3xAy) HHH

PucyHok 10. PekomeHO08aHHbIe OrlUHbI PSIMbIX  yHacmkos rneped
u nocne YFP e 3asucumocmu om euda MECMHbIX 2udpasiuyecKux
cornpomusrieHuli. B ckobkax rnpusedeHbl 3HadyeHusi O 08yxsydYesbix
i
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2.1.3.2 TepmonpeobpasoBaTeny CONPOTUBMNEHMS

TepmonpeobpasoBaTtenu Ha TpybonpoBoae pekomeHayeTcs ycTa-
HaBMMBaTb MO BO3MOXHOCTM Onmke K 3agBuKKaMm yana yyéta (rpaHuuam
GanaHcoBOW NPUHAAIEXHOCTH).

MpegnodTMTEnbHO yCTaHaBnmMBaTk TepmonpeobpasoBatenu nocne
YTP, Ha paccTosiHum He meHee 5[0y n He 6onee 15y. [Npu ycTaHoBKe Tep-
monpeobp3oeatens nepepq YIP paccTtosHue ot mecTa Bpe3ku ao YIP gon-
XHO 6bITb HEe meHee 10[y.

TepmonpeobpasoBaTtenb MOXET yCTaHaBnMBaTbCsa OO Henocpe-
OCTBEHHO B MOTOK, NGO B 3aLLMTHYHO rMnb3y. He pekomeHayeTcs ycra-
HOBKa TepmMonpeobpa3oBarener 6e3 3aLnUTHbIX TMIb3, ECIIN UMEKOT MEC-
TO rvagpoyadapsbl, AaeneHve npesbiwaet 0,6MIMNa mnnm ckopocTb noToka
npesbilWwaeT 4 m/c. Hanuume 3alimMTHOM rmnb3bl Takke obecneynBaeT Bo3-
MOXHOCTb 3aMeHbl TepMonpeobpasoBaTerst 6e3 0CTaHOBKM UINN NEPEKPbI-
TUS NOTOKA.

Mpun ycTaHOBKM TepMonpeobpasoBaTenen cnegyet n3beratb MecT,
rae OTCYTCTBYET NOTOK TENSIOHOCUTENS UMM NPOUCXOAMUT CMELLUBaHME.

Hauny4ywum cnocobom ycTaHOBKM Tepmonpeobpa3oBartens sBns-
eTca ero pagnansHoe pacnornoxeHue Ha Tpybonposoge. Tepmonpeobpa-
30BaTesb MPU 3TOM JOSMKEH BbITh MorpyxeH Ha rnyouHy (0,3-0,7) oT BHyT-
peHHero anameTtpa Tpybonpoeoga. Ecnu anuHa MOHTaXXHOM yacTu Tep-
Monpeobpas3oBaTens He MO3BOMSIET 3TO OCYLLECTBUTb HA BbIOpPAHHOM
yyacTke, TO OMNyCKaeTCs ero HaknoHHas yCTaHOBKa UIW YCTaHOBKa B KO-
neHe, kak nokasaHo Ha pucyHke 11.

2.1.3.3 Npeobpa3soBaTteny gaBneHus

CnepyeT nsberarb ycTaHOBKM NpeobpasoBaTtenen aBneHnsi B Mec-
Tax, rge BO3MOXHbI:

Y rmapoygapbl;
v nynbcauuu gaeneHns amnnutygoun 6onee 0,1 OT MakcMMarnsHOro;
v BMGpauuK, c yckopeHueMm npesbiluatoLlme 9,8 m/c?;

v MexaHu4eckue yaapbl.

Mpn wunaMepeHWn JaBreHWS TEMNNOHOCUTENS, WUMEOLWEro
Temnepatypy 6onee 85 °C, wnvu npu Hanuuuu nynbcauun AaBrneHus
npeobpasoBaTenn  OOMXKHbI MNoAKNYaTbess Kk Tpybonposoay
COeanHUTENBbHbIMKU TPpybKamMu(oTOopHBIMKU yCcTporcTBamu) . Tpybku B
npegenax cBoen ANUHbI AOMKHbI MMETb KOMnble- WUnv netneobpasHbiv
Yy4acCTOK.

CoegunHutenbHble Tpybkn Kk npeobpasoBaTensaM AaBneHus
HeoOxoQMMO MNpoknagbiBaTb Tak, 4TOObI MCKNoyanocb obpasoBaHue
BO3QYLWUHbIX (ra3oBbix) MeLWKOB. [QnmMHa TpyOOK AormkHa ObiTb TakoMW,
4yTOGbI ObINO  ObecneyeHo OXNaxaeHwe TennoHocuTens o pabodyen
TemnepaTypbl NpeobpasoBaTtens, HO He meHee 0,5 m.
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PucyHok 11. BapuaHmbi ycmaHO8KU mepMoripeobpasosamerisi Ha
mpy6orpogode ( a - paduanvhoe pacnonodicenue na mpybonposooax ¢y >65 ;
6 - HAKIOHHAs YCMAaHO8KA Ha mpy6onposodax ¢ [y< 50; 6 - ycmanoeka 6 KoleHe
Ha mpybonpogodax ¢y <50).

Ha pucyHke 12 npuBefeHbl pekoMeHOyeMble CXEMbl YCTAHOBKM
npeobpa3soBatenei JaBneHus.

JononHutenbHble pekoMeHAauMn Mo YCTaHOBKE KOHKPETHOrO
npeobpasoBaTend AgaBneHUda Moryt OblTb NpuBedeHbl B
CONPOBOANTENBHON W 3KCMfyaTauMOHHOW [OKYMEHTauuu Ha 3ToT
npeobpasoBarernb.

Pabouyee nonoxeHune npeobpasoBaTtenen - BepTMKarnbHOE.

Ha coeguHuTenbHbIXx Tpybkax OT MecTa oTbopa p[aBneHus
peKoMeHOyeTca NpegyCMOTPETb  TPEXXOAOBOW KpaH AN OTKIOYEHMS
npeobpasoBartens ot TpybonpoBoga M CoeanHeHus ero ¢ atmocdepon.
O1o obecneunt npu HEoOXOAMMOCTU YCTaHOBWUTbL “HOMb” BLIXOOHOIO
curHana unuv 3ameHuTb npeobpasoBartesnb 6€3 0CTaHOBKM NOTOKA.

PykoBoactso no skcrutyaraunu OHKT.407251.001P2
38



000 « 21i-Cu DIeKTpOHUKCH»

(\\ Tpy6Gonposoa
N |

60 max 60"max

B

PucyHok 12. PexkomeHOyemMble cxeMbl ycmaHo8KU rpeobpasosa-
meriel dasneHus (a - yemarnoska na nooaiowem mpyoonpogooe; 6 - yCmanoeKka
Ha obpamuom mpybonpogode, 6 - 30Hvl OMOOPA 0asLeHUsi NPU 20PU3OHMATTLHOM
pacnonodceruu mpyoonpogooa)

2.1.4 MoHTax
CobntogeHve gaHHbIX TpeboBaHWI U pekoMeHgaL M No3BonseT
6e3 onboK CMOHTUPOBATL KOMMOHEHTLI Tennoc4yeTymka. HecobnogeHme
TpeboBaHMIN MOXET NPUBECTU K NpobrnemMam npu NyckoHanaake n notepu
BPEMEHW Ha MOUCK M yCTpaHeHne fedeKTOB MOHTaxa.

2.1.4.1 MoHTax YTP moandukauun S000 1 DO0O

MoHTax YTP gaHHbIX Mogudukaumin paktnyeckn npeacraBnser
cobon wusrotoeneHne YIP HenocpegCcTBEHHO Ha CyllecTByOLWEM
TpybonpoBoae (C AnamMmeTpoMm ycrioBHoro npoxoga 6onee 200mm) no cne-
OyloLLen MeToauke.

Pa3smetka

BbibpaTe yuyacTtok TpybonpoBoga Ha KoTopom OyayT ocylie-
CTBNSATLCH M3MEPEHNST pacxoda C COOTBETCTBYHOLMMUM  TpeboBaHUAMU
nogpasgena 2.1.3. O6ecneunTb Ha AaHHOM y4acTke TpybonpoBoga oTcy-
TCTBWE XUOKOCTM N OCTAaTOYHOTO OABIEHNS.
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OuncTUTb NOBEPXHOCTb HA NpeAnonaraemMom Ans Bpe3kn yyacTke
OT rpsi3u, N30MALUK, NOKPLITUS U T.N. OO MeTanna.

NamepnTb He MeHee 5 pa3 pynetkon AJNIMHY OKPY>XHOCTU
TpybonpoBoga Ha BblbpaHHOM yuactke nog YIMP. Hamtn cpegHee
3Ha4YeHWe OJINHbI OKPY>KHOCTK CHap.

OTMETUTb TOYKY A M MPOBECTU Yepe3 Hee C MOMOLLIbIO KECTKOro
npodunsa, uMelowero ABa nrockonapannenbHblx pebpa, nuHWIo
napannensHyto ocu TpybonpoBoga. Ha oceBov NMHUKM OTMETUTL TOYKY B
OTCTOSALLEN OT TOYKM A Ha pacCTOSHUM :

0,318CHap npw pasmetke ogHony4vesoro YTP;

0,276CHap npwu pa3metke aByxny4esoro YIP.

MpoBecTun Yepes Toukn A 1 B ¢ NomolLLbio rMOKon MeTannmyeckomn
NEHTbI (NMUHENKKX, pyNneTku 1 T.4.) NMuHuK | n Il, nepneHanKynspHble NMHUK
AB. Nameputb B ceveHusax | n |l He meHee 3 pa3 pyneTkon ANUHbI
OKPY>KHOCTEN 1 HaTu nx cpegHue 3HaveHms ClHap.cp. u ClliHap.cp.

[MpoBepuTh BLINOMTHEHMWE YCITOBUS:

0,99 < (Clnap.cp./CllHap.cp.) <1,01.

Ecnu ycnoBue He BbINOMHAETCS, BbIOpaTh APYron MNoaxXoOsLini
y4yacTok TpybonpoBoga. Beumcnnts cpegHeapudmMeTnyeckoe 3HavyeHne
OJTMHbBI OKPYXXHOCTMU:

CHap.cp.=(Clnap.cp.+ CllHap.cp.)/ 2.

Pa3smeTky Touek ycTaHoBKkU Aepxatenen 1311 B ogHony4esom YIP
BbIMNOSIHWUTb B COOTBETCTBUN C PUCYHKOM 13 .

PucyHok 13.Pasmemka o0OHony4yegoeo YIIP Ha mpybonpoeode
(moducpukauusi S000)
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PasmeTtutb Toukmn C, C', D, D' Ha paccTosiHum CHap.cp /4 OT TO4eK A n
B. M3mepuTb C MOMOLLIbIO LUTAHIEHUMPKYNS Unn pyneTku pacctosHna CC',
DD', CD, C'D' vy npoBepuTb BbINOSTHEHWNE YCITOBUA C TOYHOCTLIO + 2 MM:
CC'=DD'=AB;
cD=C'D;
CID = CHap cp/2;
CD'= CHap cp/2.
Mpu1 HEBBINONHEHUNW YCINOBWUW - MOBTOPUTL Pa3METKY.

Pa3meTky Touek yctaHoBku aepxatenen M3l B YIP mogudumka-
umn D000 (oByxry4eBOR) BbIMOMHUTL PYKOBOACTBYSCb PUCYHKOM 14
cnegyrowmnm obpasom.

M3mMepuTb TONLMHOMEPOM TOSLWMHY CTEHKM Tpybonposoaa B 3 —x
paBHOMEPHO yAaneHHbIX Apyr OT Apyra TouKax B KaXaom u3 ceveHun lu ll.
Bblumcnnte cpegHeapudmMeTUdeckoe 3Ha4yeHne TONLWUHbI CTeHKN H.

OTtmeTuTb OT Tovek A 1 B Toukm D n C cOOTBETCTBEHHO, HA paccTos-
HUM:

AD =BC = (0,333 CHap.cp. + H)/ 2

M3 Touek D 1 C npoBeCTU C MOMOLLBIO XECTKOro Npodouns NIMHUA
napannernbHble 0cu TPyGonpoBoAa A0 NepeceyeHns C MIMHUSMU ceYeHn |
nlil.

Toukun nepeceyenmns otmeTuTb kak D' u C' cooTBeTCTBEHHO.

OnuHbI Oyr B KaXXOOM U3 CEYEHWUA LOIMKHbI PABHATLCH

(0,333 CHap.cp. +H) cTo4HOCTLIO £ 1MM;

PucyHok 14. Pasmemka 0syxnydesozo YIP Ha mpy6ornposode (Modugbu-
kayus1 D000).
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MpoBepuTh BbINOMHEHWE YCNOBUNA:
CcD'=C'D;
cb=C'D.
Mpy HEBBINONHEHWM YCNOBUIA - pa3MeTKY MOBTOPUTD.

[ns pa3meTkn BTOPOro fyya COOTBETCTBEHHO OT Todek D n C
OTMeTUTb TOYKK F 1 E Ha paccTosiHum:

CE=DF=0,167 CHap.cp.—H;

M3 Touek F n E npoBecTn ¢ NOMOLLbIO XKECTKOro npounsa nuHum
napannenbHble ocu TpybonpoBoaa 40 NepeCceYeHNs C IMHUAMU ceveHUn |
nll.

1
Toukn nepeceyenns oTMeTUTb Kak F 1 E' cooTBETCTBEHHO.
MpoBepuTh BbINOMHEHWE YCNOBUNA:

FE=FE;
FE=FE.
|_|pl/l HEBbLINOJIHEHUN yCJ'IOBI/IIZ - pa3MeTKy NOBTOPUTD.

MNpuBapka gepxatenen N30

B kauecTBe MecT ona yCcTaHOBKM AepxaTenen B ogHornyyesom YIP
!
MO>HO MCMorb30BaTh Touku napel CuDunun C' un D'

B aByxnyyesom YT1P:

ANA NepBOro Nyya MOXHO Ucrnonb3oBaTb napy Todek CuD unm C'
n D'

ANA BTOPOTO fy4a MOXHO MCMONb30BaTh Napy To4ek FWE wm F'
n E.

lMpounssecTn pa3ameTKy KOHTYpOB oTBepcTu nog N3Nl B BbIOpaHHbLIX
TOYKax Mo COOTBETCTBYLUMM LwabnoHam, ykasaHHbIM Ha pucyHke 15.
LleHTp wabnoHa coBMeLLaeTcs ¢ BbiopaHHOM TOYKOM, a ocb AB wabnoHa
C NHWeNn BAOMb ocu Tpybonposoaa.

BbipesaTb unm BeICBEPNMTL OTBEPCTUSA B CTEHKE TPybonpoBoaa no
HameYeHHbIM KOHTypaM. [1pon3BecTn nx obpaboTky - 3a4NCTUTb KPOMKM,
yOanuTb OKanuHy, CHATb 3ayCeHLIbl.

HopaboTtate npm HeobXoAMMOCTW OMOPHYK MOBEPXHOCTb
aepxartenen [3OI1 B cooTBeTcTBUM C obpasylollen MNOBEPXHOCTbIO
TpyOonpoBoaa B MeCTe yCTaHOBKW AepXKaTenen.

Mpueapky gepxatenewn N3l Ha Tpybonposoa OCyLecTBAATL NPy
nomMoLLu npucnocobnennst 4ns CBapkuy - WTaHra onpeaeneHHon aAnvHbl ¢
ravikamm un wanbamn, koTopoe obecrneumBaeTr Tpebyemoe B3auMHoe
pacnonoXeHue gepxxaTenen oTHOCUTENBHO ApYr Apyra.

MpucnocobneHne MoOXeT NOCTaBNATbLCHA B KOMMMEKTe
TENMoCcYeTYNKa NN U3rOTOBNSAETCS CaMOCTOATENBHO.
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25+1

PucyHok 15. Paamemka omeepcmudi no0 M3[1 ( a - wabron omeepcmus noo
11211 6 oononyuesvix VIIP; 6 - wabron omeepcmust noo 1911 6 08yxnyueswix
VIIP; 6 - opuenmayusi wabioHo8 npu pasmemke omeepcmuil 8 O08yX1yueeom
VIIP).

LUTaHry mnarotoBnAtb K3 yrnepogucTton ctanu. LTtaHra gormkHa
ObITb POBHOWM W oTwnMdoBaHHOW. pon3BoanTe paboTbl C M3OrHYTOM
LUTaHron He gonyckaetcs. OnuHy wraHr onpeaenutb B 3aBUCMMOCTU OT
anameTpa TpybonpoBoaa B COOTBETCTBUM C Tabnvuen 3.

MNepen npvBapkon gepxatenen, Ha uUxX HapyXHyH LUuniMHapudec-
KYt0 MOBEPXHOCTb PEKOMEHOYETCA HAHECTN OCEBbLIE PUCKW B TOYKaX ee ne-
pecevyeHns ¢ OCAMM Jmrnca ONopPHON NOBEPXHOCTW.ITpONyCTUTb LUTaHTY
Yepes NoAroToBMNEHHbIE paHee OTBEPCTUA B Tpybonposoae.

YCTaHOBUTb AepXaTenu Ha LWTaHry M NogXaTb UX K MOBEPXHOCTU
TpybGonpoBoAa rankamu, Npn 3TOM NPOKOHTPONNPOBATL COBMELLIEHNE pPU-
COK Ha fepxartene ¢ NIMHNSMK pa3MeTKM Ha TpybonpoBoge. Cxema npu-
BapKu gepxartenen npmeegeHa Ha pucyHke 16.

MpuxBaTnTb cBapkon AepxaTenb B Touke E. [poBepHyTb LWUTaHry
BOKpYI CBOEW OCU, OTKOPPEKTUPOBATL Yron HakmnoHa wraHru. MNpuxsatntb
cBapkow Apyrov aepxatenb B Touke E'.
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Tabnuua 3
YCnoBHbI gnameTp [nnHa HanpaBngsoLwen
TpybonpoBoaa LWUTAHIN, MM
250 750
300 820
400 960
500 1100
600 1240
700 1430
800 1550
1000 1780
1600 2600

*
«0021

-002

rocr 16037-80 Y17 24 pour

mpydonpobod ~

1 *Pasmeps dns cnpabox
2 1=14Du+0,1 (M)

PucyHok 16. Cxema npusapku depxxamenel M3l
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[anee npouecc noovepedHOW MPUXBATKM KaKOOro gepxarens
NpoOM3BECTM B YETbLIPEX ANAaMETParbHO-MPOTUBOMONOXHBLIX TOYKax
(kpecToobpa3sHo). MNMocne NpMxBaTkM B KaXXAOW TOYKe AenaTtb naysy Ans
OCTbIBaHWSI MeTanmna B Mectax cBapku. [MoBTOpuTb Takylo onepauumio Ha
KaxXaoM [JepixaTefile B MNPOMEXYTOYHbIX AuamMeTpalibHO-
NPOTMBOMONOXHBLIX YETLIPEX TOYKAX, Aenas BblOEPXKKY C Lenbio OCTbiBa-
HWs MeTanna.

Y6eamsLUUCL B NPaBUNBHOCTU NPeABapUTENbHON CBapKu NPUCTY-
MUTb K OKOHYaTENbHOMY HakragblBaHWO CBApPOYHOrO LUBA, MOCTOAHHO
coBeplwas konebatenbHo-BpalwatenbHble ABVKEHUS LTaHrn BOKPYr
CBOEV OCU ANsi YyCTpaHeHWsi BO3MOXHbIX NMEPEKOCOB WU 3aKMNMHUBaHUS
LUTaHrL.

[ns nocnepylowmnx U3MEPEHUA N KOHTPONS (PaKTUYECKOTO BHYT-
peHHero anametpa YIP Bo BpeMsi nepruoguyecknx NnoBepok Heobxoaumo
BBapWTb BCMOMOraTerbHble MMb3bl N0 ABYM B3aMMOMNepneHanKynsipHbIM
HanpaeneHVsIM B 30HE NMPOXOXAEHWS UBMEPUTENBHOTO Jyya.

E:] 1n;
I

OMII0XXeHUs

DHap
DeHymp

' S

_f % Z

; 224 ' 5

20

3aenywka M27x1,5

s =0,5DHap - 0,06 (m)

PucyHok 17. Cxema ycmaHoeKU 8criomMo2ameribHbIX 2unb3  0ns
usmepeHusi sBHympeHHezo duamempa YTIP,
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N3mepeHune napameTtpos YIP
Oo yctaHoBkum T3 cnepgyeT npousBecTu obdA3aTenbHble
n3aMepeHuss napameTpoB wuarotoBneHHoro YIIP, nog KOHTponem
noseputens. N3mepeHHble 3Ha4YeHMs1 NapameTpoB 3aHECTU B MacnopT
narotoeneHHoro YT1P.
N3mMepstoTca n KOHTpOnmMpyoTes
v haKkTnyeckun BHyTpeHHUn anametp YIP B 3o0He ycTtaHoBkM M3l

v ©a3oBoe paccTosiHMe Mexay uanyyaroLmmm nosepxHoctsamu M3rl,
Ln;

v Yrofn HakfoHa W3MEepUTENbHOro Jfy4vya OTHOCUTENIbHO OCHK
TpybonpoBoaa, o;

v CMeLLEeHME U3MEPUTENBHOTO fy4a OTHOCUTENBHO LEHTPanNbHOM OCU
Tpybonposoaa, .
MeToauvka NpoBefAeHUss 3MEPEHWIN NpUBEAEHA BO BTOPOA 4acTu

“MeToguka noBepKX” HAaCTOSLLLEro PyKOBOACTBA.

YctaHoska [13I1

Mepen ycrtaHoBkowm 3l popaboTtaTb C NMOMOLLBK pPa3BEPTKU
oTBepcTus auametpom 24 *%021 g kaxnom U3 gepxarenen oo aamerpa
24*%8B M,

Mpu yctaHoBke T3l cnegyer obpaTuTb BHUMAHME Ha TO, YTO
n3mepuTenbHbIV Nyd AomkeH cogepxatb M3l n3 ogHoro komnnekTa ( ¢
OOWHaKOBbLIMU CEPUNHBIMW HOMEpamu).

Banpewaetcs ctydatb no N3 Bo BpeMsi MOHTaxa.

M3l ycTtaHaBnmBatoTCa cneayowum obpasom:

Y OYUCTUTb BHYTPEHHIOI NOBEPXHOCTb JAepxaTens oT

MeTarnnmM4YeCcKuX OMmIToK, CTPYXXEK U rpsasu;

v opgeTb npoknaaky Ha 3l

¥ HaHecTW Ha NOBEPXHOCTb NPOKNaakn n 6okosble noBepxHocTH M3l
cmasky (Tuna UMATUM unu rpacutocogepaluyto);

v MPOKOHTPONMpOBaThb COCTOsHME manydarowero Topua M3 n npm

He0b6X0ANMOCTUN OUNCTUTL €€ OT CMa3Ky;

v yctaHoBuThb N3l B AepxaTtenb 1 3aTAHYTb ero rankon n3 KOMMMekTa

NMOCTaBKM C yCUITMEM, HE BbI3bIBaIOLLIEM CPE3 NPOKITAaKM.

2.1.4.2 MoHTax rotosoro YI1P

Bbibpatb yuyactok TpybornpoBoda, Ha KOTOpOM OygyT ocylie-
CTBNSATLCH M3MepeHUusi v yctaHoBka YIP B cOOTBETCTBUM C TpebOOBaHNSIMM
nogpasgena 2.1.3. ObecneunTtb B BbIOpaHHOM yyacTke TpybonpoBoaa
OTCYTCTBUE TEMNSIOHOCUTENS N OCTATOYHOIO AABIEHNS.
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Pa3smetuTb no moHTupyemomy YT1P u Beipe3aTts Ha Tpy6onposoge
y4acTOK B MECTE YCTaHOBKM.

OueHnTb Mo Bbipe3aHHOMY y4acTKy TpybonpoBoga COCTOsIHUE ero
BHYTPEHHEN MOBEPXHOCTU (OTMNOXEHUS, CTeNeHb Kopposuu). Mamepntb
BHYTPEHHMWI gnameTp DeHytp C y4ETOM OTNOXEHUI. [TpOBEPUTL BbINOSHE-
HMe YCrnoBus:

|D BHYTP - D'BHyTp |<0,05D BHYTP

D sHyTp BHYTPEHHMWI anameTp Tpybonporoaa;

D pHYTP BHYTpeHHun anametp YI1P.

Ecnu ycnosue He BbINOMHSAETCS, TO CneayeT O4UCTUTbL Tpybonpo-
BOQ OT HACITOEHWI UNN BBAPUTb OTPE3KMN HOBOW TPYObl Ha ANMHY HE MeHee
5[0y no notoky Ao mecta yctaHosku YIP, n3 [y nocne.

PacTtounTb nocagoyvHble OTBEPCTUS OTBETHLIX (briaHUeB no name-
pPEHHOMY pa3Mepy C y4yeTom 3a3opa Ans cBapku. Ofgetb MX Ha KOHLUbI
TpybonpoBoaa, He NpuBapuBas.

YctaHosuTtb YIP B Tpy6onpoBog u cTaHyTb 6ontamm ¢ OTBETHbIMU
dnaHuamu (npeaBapuTenbHO YCTaHOBMB Mexay dnaHuaMy npoknagku
13 KoMnnekTa noctasku). CaenaTtb OTMETKM MeNoM Ha Tpybonposoae Ans
npvBapkn donaHueB K Tpybonposoay.

CHaTb YIP. TMpuBaputb OTBETHbIE hraHupbl K TpybonpoBogy no
oTmeTKkaMm. [NpuBapka cnaHueB AOMKHA NPon3BoaMTLCA 6e3 obpasosa-
HWsi NOTEKOB METanna Ha BHyTPEHHe NoBepXHOCTU Tpybonposoaa.

YctaHoBuTb YIP B TpyGonpoBoa, NPOSoXuWB MPOKNagknm mexany
dnaHuamm, 1 paBHOMEpPHO CTAHYTb UX BonTaMm 13 KOMMNEKTa NOCTaBKW.
YNNOTHUTENbHbIE MPOKNAAKN MPU 3TOM HE AOIMKHbI BbICTYNaTb BO BHYT-
PEHHIO NonocTb Tpybonposoaa.

2.1.4.3 MoHTax TepmonpeobpasoBaTenei ConpoTUBIEHUS

BbibpaTtb ydactok TpybonpoBoga Ha KOTOpoM OyayT ocylie-
CTBNSATLCH M3MEPEHMS U YCTaHOBKa TepMonpeobpasoBaTens B COOTBe-
TCTBUM C TpeboBaHusiMu nogpasgena 2.1.3.

[ns yctaHoBKu TepmMonpeobpa3oBaTens NCnonb3oBaTh Mib3bl U3
KOMMNIieKTa nocTtaBku. [epxaTtenb runb3bl (606biwKa) MOXET ObiTbh
W3roTOBMEH camocToATenbHO. [nuHa 606bIWwkK (BbiCTynarowas yacTb
Hapg TpybonpoBoaom) fomkHa ObiTb MUHUMAIbHOWM U HEOBX0aUMON Ans
NOMHOro BBOPaYMBaHWs Mnb3bl (PUCYHOK 19).

YcTraHoBKa TepMonpeobpa3oBaTerns OCyLLECTBIAETCS CNeayoLWUM
obpasom.

[na moHTaxa 600bIKM NpocBepPNUTL HEOOX04MMOE OTBEPCTUE B
TpybonpoBoge. Mpn HAaKMOHHONM YCTAaHOBKE 3TO OTBEPCTUE NOTOM pachu-
nmnBaeTcs Ao TpebyemMor 0BarnbHOCTH.
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BcTtaButb B oTBepcTMe 606bIWKY (MpU pagmanbHON YyCTaHOBKE) U
npuBapuTb €€, NpenoxpaHsis BHYTPEHHIOK MNOBEPXHOCTb OT OpbI3r
MeTanna npu ceapke.

YCTaHOBUTb YNMOTHUTENbHOE KOMbLO Ha Mnb3y U BBEPHYTb €€ B
606bILLKY.[MNb3y 3aTAHYTb C yCUIMEM He Bbli3blBalOLLEM CPe3a YNoTHN-
TeNbHOro KonbLa.

[MpoBepnTb Ha repmMeTUYHOCTb MOMYYMBLUYIOCA 3aKMagHyo
KOHCTPYKLUIO.

Mepen yctaHoBkOW TepmornpeobpasoBaTtens 3anofHUTb MNb3y
npumepHo Ha 1/10 yacTb BbicOKOTEMNEPATYPHBIM CUHTETUYECKMM UIU
CUITMKOHOBbBIM MacCIIOM.

Mocne yctaHoOBKM TepMonpeobpa3oBaTtens HeobxoaumMo TepMou-
30MMpoBaTh BbICTyNawLwue Hag TpyOOMPOBOAOM YacTW KOHCTPYKLWW,
Hanpumep oobMoTaTb ac6eCTOBbIM LLUHYPOM.

Leos paccHnUTbIBAETCA UCXOAA U3 YyCINOBUA:
Le < 0,35 Lmonr

Lwmonr - ANIMHA MOHTAXXHOW YacTn
TepmornpeobpasoBaTens

aunb3a

ceapHoU woe

45 3

606bIwkKa

L6o6

M20x1,5 o

Lmour

PucyHok 19. lpumep moHmaxka mepmornpeobpazosamesii ¢ OnUHOU
MoHmMaxkHolt Yyacmu 60mmM Ha mpyborpoeod [y65.
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2.1.4.4 MoHTax npeobpasoBaTenen AaBneHus

Bblbpatb yuyacTtok TpybonpoBoga, Ha KoTopom OyayT ocylie-
CTBMNSATbCS U3MEPEHUS U yCTaHOBKa NpeobpasoBatens AaBMNeHUs B COOT-
BETCTBUM C TpeboBaHMaMM nogpasgena 2.1.3.

B mecte otbopa pgaBneHus BBapuTb NaTpybok U yCTaHOBUTL
TPEXXOOOBOW KpaH WM OTKMNOYalWwmin BeHTUNb. [lpucoegnHuTb
OTOOPHOE YCTPONCTBO ( coeguHuTENbHasa Tpybka B cooTBeTCcTBUM C 2.1.3).
YNnoTHeHWs pe3bb ocyLLeCcTBUTb (DTOPOMNIIAaCTOBOMN NIEHTON.

MpoBeEPUTL HA FrEPMETUYHOCTb KOHCTPYKLMIO U NpoayTb OTOOpHOE
ycTpouncTao.llpucoeauHeHne npeobpasoBartens AaBneHnsa K OTOOPHOMY
YCTPOWCTBY OCYLLECTBSATb CTPOro B COOTBETCTBUM C IKCMNIyaTaLMOHHOW
OOKyMeHTaumen Ha ucrnonb3yeMblii npecbpasoBaterb.

2.1.4.5MoHTax b

MB 3aKkpenuTb Ha ONopHOI NOBEPXHOCTM B BEPTUKANbHOM MOOXe-
HUK. VB kpenuTbCs Npy NOMOLLM Nanok Ha iHe kopryca.
YcTaHOBOYHbIE pa3mepbl NpuBeaeHbl Ha pucyHke 20.

168

149

PucyHok 20. YcmaHogo4HbIe pasmepbi b
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2.1.4.6 NMpoknagka NMHUIN CBSA3N 1 MOHTaX SM1EKTPUYECKMX Lienen
[Mpn otcyTcTBUM Heobxoaumbix kabenen B 3akase KOMMNIeKTa
TennocyeTYMKa, B Ka4ECTBE NIMHUI CBA3N PEKOMEHAYETCH NCMONb30BaTh
cnegytoLime Tunbl kabenen:
PK50-2-11 npMmMeHeHne p[aHHOro Tuna kabens Aans
nogkntodeHus YINP aBnaetca obssaTenbHbIM,
MakcumanbHas anuHa He 6onee 200 m;

MKB3B 4x0,35  4yeTbipe Xunbl kabens B 9kpaHe Ans nogkmnoye-

KYTP 4x0,35 HUsi TepMonpeobpa3oBaTenei CONPOTUBIIEHUS;
ceyeHue xun kabens He crnegyeT BblbUpaTb
KMIB 4x0,35 6onee 1,0 MM T.K. MOTYT BO3HUKHYTb TPYAHOCTM

npw pacnanke pasbeMOB;

MKB3B 2x0,35 aBe xunbl kabensa B akpaHe A51s NoAKNI0YeHUS
STP-2ST npeobpasoBaTtenen AaBneHUss U uHTepden-
KMM2 CHBbIX LieNen.

Mpy npoknagke KabenbHbIX TPacC HEOBXOAMMO Y4YMUTLIBATb
cnenywoulee:

¥ He JonyckaeTcs npoknagka cUrHanbHbIX kabenen BOOSb CUMOBbIX
MUTaKLWKUX NWUHUA, B UX 3aLMUTHbIX KOHCTPYKUMAX ( HE0BX0aAMMO
obecneuynTb paccTosdgHne He MeHee 0,5m);

v He JonyckaeTcs Npoknagka curHanbHbix kabenen ot YIP B ogHom
TpyOe (MeTannopykase) ¢ APYrMMn CUrHanbHbIMU Kabensamu;

v kabenu He JOSMKHbI conpukacaTbCca ¢ TpybonpoBogamu U Apyrumm
KOHCTPYKUMSAMU, UMELLMMM TeMmnepaTtypy Boiwe 70 °C.

[nsa 3aWmTbl OT MEXaHUYECKNX NOBPEXAEHWI Kabenn pekoMeHay-
eTCcsl MPOoKNaabiBaTh B MeTannopykaBax, MeTanfM4eckmx Unm nnactmko-
BbIX Tpybax, kabenbHbIX KaHanax unm kopobax. MNepen npoTackMBaHnem
kabenen yepes TpyObl U MeTannopykaesa obecneunTb 3alimMTy MapkepoB
kabenen.

Mocne npoknagku kabenen NpoBepuUTb UX LENOCTHOCTb M OTCY-
TCTBUS KOPOTKMX 3aMblKaHUN MyTEM “NPO3BOHKW” KaXXO0M XUrbl.

Ecnn komnnekT TennocyeTumka 3akasbiBancs 6e3 pacnasHHbIX
kabenen co crtopoHbl Wb, npousBecTn pacnamky KOHLOB kabenen B
COOTBETCTBUM CO CXEMOW BHELUHUX MOAKMIOYEHUA U COEAVMHEHUA Ha
pucyHke 21.

Pacnaiiky pasbema HaunHaTb NPON3BOAUTL CO CTapLUMX HOMEPOB
KOHTaKTOB, CrieBa Ha MpaBO CO CTOPOHbI MOHTaxa (pucyHok 22). Ha
KaXkgyto Xuny npefBapuTenbHO odeTb oTpesku usonsaumoHHon (MBX)
TpyOku. Ilo oKOHYaHUKM pacnavku 3aKpbiTb KOHTaKTbl, COABUHYB TpyOKkM B
CTOPOHY pasbema.
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HadYeHue KOHMakmoe MOXXem MeHSIMbCS 8 3a8UCUMOCMU OM KOHKPEMHO-
20 murnia mepmoripeobpaszoeamerieli)
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PucyHok 21. Pacniatika kaberns Ha pasbem

2.1.5MogroTtoBka k paboTte

MogroTtoBka k paboTe TennocdeTynka BKNOYaET B cebs BBOA
nporpammupyemMbix napamMeTpoB 1 onpoboBaHKE ero B KOMMIIEKCE.

2.1.5.1 Bog nporpaMmmupyembIx napameTpoB
Cnmcok nporpaMmMmpyemblX napaMmeTpoB NpuBeaeH B Tabnuue 4.

KonunyectBo nporpaMmMupyemMbix napamMeTpoB, KoTopble Heo6xoaumo
OyneT BBecTM noTpebuTenemM Ha OObekTe, 3aBUCMT OT KOMMIEKTa
noctaBku. [pu nocTaBke TenniocyeTynMka B MOSIHOM KOMMSEKTe OT
notpebutens TpebyeTca TONMbKO BBOA MapaMeTPOB KOHdUrypauun u
3HaYEHWIA, ONpeaensoWmMX AManasoH KOppeKkTHon paboTel . OcTanbHble
napameTpbl GyayT yKe BBeAEHbI NPU NPOM3BOACTBE TeNnocyeTynka

Hanpumep, npu noctaBke TennocyeTdyMka B komnnekte 6e3 YIP
(moamdmkauma SO000 n DO00), HeobGxogmMm BBOL NapaMeTpoB KaHana
N3MepeEHUs pacxoga, koTopble Heobxogumo byaeT onpegenuTs no n. 5.3
vactn |l “MeTogmnka npoBepku” HacTodwero pykoBogctea. [lpu
MCMNONb30BaHMN [aTYMKOB TeMMepaTypbl HEOOX0AMM NpaBUIbHbLIN BBOS
HCX Tepmonpeobpa3soBaTernsi ConpoTUBIEHNS.
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Tabnuua 4

éopMaT oTOGpaxeHMsy
Ha MHOUKaToOpe

HasHauyeHue napameTpa

CucrtemMHble napameTpbl

CepuiHENA HOMEP
N0 0 O0=XXXXXX.

CepuiiHbli Homep VB - ycTaHaBnmBaeTcs nNpy Npov3BOACTBE.

I[lapone Ha Mu5M.
N001= XXXXXX

Maponbk Ha n3MeHeHMe NporpaMmmmpyeMbix napameTpos
(YkasbiBaeTcs B nacnopre Ha Tennoc4eT4mnK)

Naposne Ha OGHYI.
N002= XXXXXX

Maponb Ha 06HYNeHne cHeTYNKoB 06bEMA, Macchl, TENMOBOW
3Hepruu, BpeMeHN HapaboTkn 1 apX1BOB

OTyeTHIN OEeHb
N003=XX.

OTYeTHbIN AeHb ANS 3an1Mcy UTOroBbIX 3HAYEHUI B apXmB 3a
KaneHgapHbI Mecsil,.
[wnana3oH 3HayeHun: ot 1 go 27

Apt.llepexon uac
N004= X

BknioyeHne aBTomMatnyeckoro nepexoaa Ha 3uMHee/neTHee Bpems
0 - aBTOMaTUYECKUNIN NEPexos BbIKMIOYEH;
1 - BKIIOYEH.

Kon.Y3C kxaHanoB
N005= X

KonunyecTtso ncnonb3yembix B 4aHHOW KoHdurypauum Y3C
KaHanos.
[Ounana3soH 3Ha4yeHun: ot 1 go 4.

Appec ceTu
N006=XXX.

CeTteBoli agpec Vb ans nHtepdeiica RS-485.
[Ownana3oH 3Ha4yeHun: oT 0 go 255

CkopocTe oO6MeHa

CkopocTb o6meHa VB no uHtepdeiicy RS-485:
0 -115200 6oa/c; 1 -57600 6oa/c; 2 -38400 G6oa/c; 3 -19200 Gog/c;

N007= X. 4-9600 6op/c; 5 -4800 6op/c; 6-2400 6op/c; 7 -1200 6op/c;
Pexvm nepepaun gaHHbix no uHTepdency RS-485:

DCON 0 - cuynTbIBAHME apXVBOB;

N008= X. 1 - nepenaya AaHHbIX no npotokony DCON.

En.msMepennss W
N009=X

YCTaHOBKa eAMHML, UMEPEHIS! TENTOBO MOLLHOCTU 1 SHEPIu
0 - B [Tk (KOx);

1- Blkan (kkan).

MapameTpbl KaHaNoOB U3MepeHUsa pacxoaga
MepBbii kaHan namepeHus pacxona Fe1 (N2010...Ne019)

Gl maxc., M3/uac
N010=XXXXX.X

BepxHsisi aKcnyaTtauvMoHHas rpaHnLa pacxoaa Ans AaHHoro Tpy6o-
nposoga. MNpeBbllleHne TekyLwMM pacxogoM 3HaveHust G1makc.
hbMKCUpYEeTCS KaK HelUTaTHasi CUTyaumsi C MPU3HaKoM:

G1>G1makc.

Gl Mmu., M3/uac
N011=XXXXX.X

HwxHsIs aKennyaTauvoHHas rpaHula pacxoaa Ans AaHHoro Tpy6o-
nposoga. MNpu 3Ha4YeHnsIX TekyLlero pacxoda MeHblie G1MUH.
hUKCMpyeTCsa HelTaTHas CUTyauust C NPU3HaKoM:

G1<G1MUH.

Glconst., M3/uac
N012=XXXXX.X

3afaHHOe 3Ha4eHne pacxoaa B NepBoM kaHane: G1=const.
YcTaHaBnuBaeTcs npu NPOBEAEHUM NMOBEPOK AN UMUTALMU Pacxo-
na. NMpu paboTe 3Ha4YeHUe AOMKHO GbITb PaBHO HYIIO
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MpopomkeHue Tabnuubl 4

Bu.omuamMeTp , MM

N013=XXXX.XX

BHyTpeHHuit guametp YIMP B 30He ycTtaHoBku M3M.

Basa [paTuMKOB,MM

N014=XXXX.XX PaccTtosiHe mexay nanyyatommm Topuamm M3,
chennel-me ,C [MocTosiHHasA BpeMeHn ycpeaHeHUst U3MepeHust pacxoa.
N015=XX [nana3soH 3HayeHwit: oT 1 Ao 99 (no ymonyaxuio - 10).

CMelleHMe HYJSsSI, HC
N016=XXXX.XX

CMmelLieH1e Hynst N3MepUTEnbHOroO kaHana. 3Hadvexue,
KOMMeHCcMpytoLLiee aCUMMETPUIO M3MEPUTENbHbIX TPAKTOB KaHana
pacxopa. YcTaHaBnMBaeTCs aBTOMaT4eckv Npy npoBeaeHn
aBTOKOppeKLUMK (CM. cTp. 61).

InuHa kxabens ,M
N017=XXX.XX

[nuHa kabensi, coeauHsiowero kaxablin M3l ¢ UB. Yuutbisaet
BPeMsi 3ajEPXKMN YNbTPa3BYKOBbLIX UMMYIIbCOB B BbICOKOYACTOTHBIX
kabensix. Owmbka npu BBOAE (M3MEPEHUN) ANUHBI Kabens
ponyckaetcs £ 3 M.

Kosdd. xoppexinm
N018=X.XXXXX

KoadhdumumeHT koppekuumn YTP. YunTtbiBaeT xapakrep Te4eHus
TennoHocutens B YIMP 1 pacnonoxeHne n3amepuTensHOro nyya
OTHOCUTEIBHO CEYEeHUs!.

N019=X.XXX

Bapgepxxa I3 ,MkC

3agepxka curHana B Y3 gatumke.
YcTtaHaBnuBaeTcs Ha npousBoacTBe!

N020. . .N29

AnanorunyHo napameTtpam Ne10...Ne19 ans BToporo kaHana
n3mepenus pacxopa FE2

N030...N39

AnanorunyHo napameTtpam Ne10...Ne19 ans TpeTbero kaHana
n3mepenus pacxopa FE3

N040. . .N49

AnanorunyHo napameTtpam Ne10...Ne19 ans yeTBepTOro kaHana
nsmepenus pacxona FE4

MapameTpbl KaHanoB U3MepeHUs TemnepaTypbl

Kom 100 om
NO50=XXXXX.X

MepBas Touka kanMGPOBKM KaHaNoB U3MEPEHUsI TeMNepaTypbl
(kop ALIM).
3anonHsieTca nNpy NPou3BOACTBE.

Kom 150 oM
NO51=XXXXX.X

BTtopasi Touka kanmbpoBKM kaHANoB U3MepPeHUst TeMnepaTypbl
(kog ALM).
3anonHseTca Npy NPpou3BOACTBE.

MepBbIi Kai

Han n3mepenus Temnepartypbl TE1 (N2052...Ne055)

Tlconst.,rp.C
N052=XXX.XX

3agaHHoe 3HaveHve TemnepaTypbl B kKaHane: T1=const.
Ecnu Heobxoanmo ncnonb3oBaTh M3MepeHHoe 3HadYeHne
TemnepaTypbl B kaHarne, TO 3Ha4eHue AOMKHO ObITb
YCTaHOBJIEHO PaBHbIM HYII0.

Tlw=1.385/1.391
M053=X.XXX

HCX TepmonpeobpasoBatensi COnpoTUBNEHMS.
3HayeHus: 1.385 ecnu ncnonbayerca tepmomeTtp ¢ W100=1.3850;
1.391 ecnu ncnonbayetcsa TepmomeTp ¢ W100=1.3910;

noboe Apyroe 3Ha4yeHune - TepMOMETP OTCYTCTBYET.
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MpopomkeHue Tabnumubl 4

Tl mMuua.,rp.C
N054=XXX.XX

MuHUManbHoe 3Ha4YeHue TeMnepaTtypbl TENNOHOCUTENS ANs AaHHOTO
Tpy6onposoga. Mpu 3HaueHusix Temnepatypbl T1 MeHblie TA1MUH.
dUKCUpyeTCs HellTaTHasa cuTyaums ¢ npuaHakom: T1<T1MuH.

Tl makc.,rp.C
N055=XXX.XX

MakcumanbHoe 3Ha4YeHne TeMnepaTypbl TENNIOHOCUTENS As 4AHHOO
Tpy6onpoBsoga. Mpu 3HaveHusix Temnepatypbl T1 6onblie T1make.
bMKCUpyeTCs HeluTaTHas cuTyauums ¢ npuaHakom: T1>T1makc.

N056. . .N59

AHanorun4yHo napameTtpam Ne52...Ne55 ans BToporo kaHana
n3mepeHus Temneparypbl TE2

N060...N63

AnHanornyHo napametpam Ne52...Ne55 nns TpeTbero kaHana
n3mepeHus temnepartypbl TE3

N064. . .N67

AnanornyHo napametpam Ne52...Ne55 nns yeTBepToro kaHana
n3mepeHus temnepartypbl TE4

MapameTp

MepBbIn kKaHan namepeHus aasnexusi PE1 (N2068...N2072)

bl KAHaNoB nN3aMmepeHusa aaBrieHns

Plconst ,MIla
N0 68=XX.XXXX

3apaHHOe 3HaYeHVe JaBneHus B nepBom kaHane: P1=const.
Ecnu TpebyeTca ncnonb3oBaTb U3MEPEHHOE 3HAYEHWE AaBMEHUs
B KaHare, TO 3Ha4eHue AOMKHO GbITb YCTaHOBMNEHO

pPaBHbLIM HynHO

Pl makc.musM., Mla
N0 69=XX . XXXX

[aBneHuve, n3mepsiemoe npeobpasoBarenem npu Toke
Ha ero BbixoAe paBHbiM 20 MA

Pl MuH.msM.  Mla
N070=XX.XXXX

[aeneHune, nsmepsiemoe npeobpasoBaTenem npu Toke
Ha ero BbIxofe paBHbIM 4 MA

Pl makc., Mlla
N071=XX.XXXX

BepxHss rpaHvua akcnnyaTaumoHHOro 3HaveHust aasnexuns P1 s
TpybonpoBoge. Mpu 3HayveHusix AaBnexHus P1 6onbwe P1makc
dUKCUpyeTCs HeluTaTHasa cuTyaums ¢ npuaHakom P1>P1makc.

Pl mMuu., Mla
N0 72=XX.XXXX

HWXHAS rpaHmua akcnnyaTauMoHHOro 3HadeHust Aasnexus P1 s
Tpy6onpoBoge. Mpu 3HaueHusix AaBnexHust P1 meHbwe P1MuH
drKCUpyeTCcs HeluTaTHas cuTyaums ¢ npmaHakom P1<P1muH.

N073...8M77

AHanorun4yHo napameTtpam Ne68...Ne72 ansa BToporo kaHana
m3mepeHus Temnepartypbi PY2

N078...N82

AHanornyHo napameTtpam Ne68...Ne72 ans TpeTbero kaHana
nsmepeHus Temnepatypbl PY3

N083...N87

AHanornyHo napameTtpam N268...Ne72 ans yeTBepTOro kaHana
M3MepeHus Temnepartypbl PY4

Kom AIIl 4mMa
N088=XXXX.X

MepBasi Touka KanMGPOBKK KaHAmNOB U3MePEHUS aBNeHNs!

(kop ALLM).
3anonHseTcs Npy NPoM3BOACTBE.

PyxoBOACTBO 10O 3KCILTY

arauun DHKT.407251.001PD
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14

Kon AILI 4mMma
N089=XXXX.X

BTopasi Touka kanuGpoBKY KaHarNoB U3MepeHUs faBneHns
(kop ALLMT).
3anornHsieTcs Npy NPOVU3BOACTBE.

MepBbIit KOH

MapameTpbl KOH(Urypaumum KOHTYPOB pacyeTa TEMNJIOBOW 3HEPrumn

Typ pacyeTa Tennosou aHeprum Q1 (N2090...Ne099)

wl.1l MepBbIt anemMeHT hopMyrnbl pacyeTa TENNOBON 3HEPrum
N090=XX .XX (onucaHune Ha cTp. 25-26).
wl.2 BTopow anemeHT hopmynbl pacyeTa TennoBow 3HePrum
N091=XX.XX (onucaHne Ha cTp. 25-26).
wl.3

= | =
N098=XX.XX
wl.1l0 [ecaTbi anemMeHT hopMyribl pacyeTa TENNOBON 3Heprnm
N099=XX .XX (onucaHue Ha cTp. 25-26).

N100...N109

AnanornyHo Ne90...Ne99 ans BToporo KoHTypa
pacyeTa TennoBou 3Heprum Q2

CucrtemHble napameTpbl

ApxmB o6meMa

YcTaHoBka eAMHUL, HAaKOMNMEHHOTo KONMUYECTBa TenoHOCUTenNs:
0 - B eavHMLax maccel, T;

Ne112=XX.XXXX

N111=X 1 - B eAuHMLax obbema, m?
[ononHuTenbHble NapameTpbl
OKHO y3c1 , MKC BpeMﬂ GJ'IOKI/IpOBKVI NPUEMHOro TpakTta NnepBOoro KaHana nsMmepeHna

pacxoga FE1 Ha uHTepBane pacnpoCcTpaHeHus ynbsTpa3ByKkoBOro
nmnynbea. Mo ymonyaHuio: 20 MKC.

N113...N115

AHnanorunyHo napameTtpy Ne112 ansa BToporo FE2,
TpeTbero FE3 n yetBeproro FE4 kaHanoB usmepeHus pacxoaa

llmpuua Y3Cl
Nll6= X

LLvpuHa nmnynbca Bo3byxaeHus M3 ycTaHOBMNEHHbIX B TpakTe
KaHana namepenus pacxoga Fe1. 3aBUCKT OT pe3oHaHCHbIX
CBOWCTB npuMeHsiembix M3, Ana NM3M3-4 - 1; N3M6-3 - 0.

Nl1l7...N119

AnanornyHo napametpy Ne116 ans BToporo FE2,
Tpetbero FE3 u yeTBepToro FE4 kaHanoB nsMepeHus pacxopa

56
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YcTaHoBKa pexuma asyxny4eBoro nameperus B MIb
Xopzma (YMP mogudukaummn DXXX): 0 - ogHony4eBsoi; 1 - ABYXy4eBoOW.
M122=X Mpwu ABYXNy4eBOM MCMONHEHUN:

YMNP 1 - 1,2 nyun cootB. 1 n 3 kKaHanam U3MepeHus pacxoaa,
YMP 2 - 1,2 nyun cooTB. 2 1 4 KaHanam U3mMepeHus pacxoaa

MapameTpbl BbIXOAOB TennocyeT4ymka

MuHgexc Brx.N1
N123=X

MHaekc Bbixoaa 1. OnpeaensieT, 3Ha4eHne Kakoro TeKyLLero
napametpa BblAaeTcsl Ha Bbixod 1 (0AHOBPEMEHHO Ha YaCTOTHbIN 1
TOKOBbIN BbIxog). NpuHUMaet 3HaveHve ot 0 o 17

(cm. Mpunoxenune X).

llkana Bmx.N1
M124= XXXX.XX

LLikana Bbixoga 1. Onpeaenser, Npy KakoMm 3Ha4YeHUW napameTpa,
onpeaeneHHoro B Ne123, TOKOBbI 1 YaCTOTHbIN BbIXxoAbl 1 NpUHK-
MatoT CBOWM MaKkCUMMarsibHble 3Ha4YeHUs1 (COOTBETCTBEHHO 20 MA 1
1000 ).

N125, N126

AHanorn4Ho napameTtpam Ne123, Ne124 ansa
BbIxoAa 2 TensocyeTymKa.

N127= X.XX

Tox 1 Bax 1, MA Kann6poBoYHbIN kKo3hpULIMEHT TOKOBOIO BbIXOAA B Havarne

Anana3oHa (TOKOBbIV Bbixoa 1).
3anonHaeTcs npy NponN3BoOACTBe.

N128= X.XX

Tok 2 BeRX 1, MA KannbpoBo4HbIn KO3(PPULIMEHT TOKOBOrO BbIXOAa B KOHLIE
4

avanasoHa (ToKoBbIN Bbixof, 1).
3anonHsieTcs Npy Npov3BOACTBE.

N129, N130

AnanornyHo napameTtpam Ne127, Ne128 ons TokoBoro Bbixoaa 2.

Bec BEIX1
N131= X.XXX

Bec umnynbca Y/M Bbixoga 1, nutpos/uMnynbe.
Mpwn 3HayeHUN NnapameTpa, OTMNYHBIM OT Hyns, Y/U Bbixon
nepexoauT B UMMYNbCHbIV PEXUM paboTbl.

Bec BEIX2
N132= X.XXX

Bec nmnyneca Y/W Bbixoaa 2, nMTpoB/MMNynbC.
Mpw 3HayeHUn NnapameTpa, OTANYHBIM OT Hyns, Y/U Bbixoq
NepexoauT B UMNYMbCHbIA pexumM paboTbl.

BHaueHme Bmx.1l
N133= XXXX.XX

Tekyluee 3HayeHne napameTpa, 3agaHHoro Ne123.
Wcnonb3ayeTca Ans KOHTpons.

BHauenme Bmx.2
N134= XXXX.XX

Tekyluee 3HavyeHne napameTpa, 3agaHHoro Ne124,
Mcnonb3yeTcs Ans KOHTpons.

HdononHuTenbHbIe NapamMeTpbl

T'panmma 1.1
Ne140=X.XXXXX

MepBas Touka pa3bueHns nonHoro AnanasoHa pacxopa ans YIP
B KaHane usmepeHus pacxoaa FE1. 3agaetcs B % oT BepxHero 3Ha-

Cwm. npunoxeHune E HacTosiero pykoBoacTea

YeHusi MOJIHOro AManasoHa pacxoga Ans AaHHoro Tunopasmepa YIP.

PykoBoactBo no skcrutyaraunu OHKT.407251.001P2
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T'parmna 1.5 MsiTast Touka pa3brueHns NonHoro AuanasoHa pacxona ans YMNP
N144= X.XXXX B KaHane nsmepeHnus pacxona FE1. 3apaetcsa B % oT BepxHero 3Ha-
3 - . YeHusi MOSIHOO AnanasoHa pacxoga Ans AaHHoro tunopasmepa YIP.

Kxop. 1.1 3HaveHne koaduLmeHTa KOppeKLMN Ha Noaamanas3oHe B rpaHnLax
o = XXXXX Mexzy NnepBovi 1 BTOPOW TouKamu pasbueHnsi NonHoro ananasoHa
w145 X. KaHana namepenus pacxoga FE1 (cm. npunoxenue E).

Kxo 1.5 3HayeHune koadduLMeHTa KOppeKkLMM Ha NnoaananasoHe B rpaHuLax
P. 3 MexXay NATOW TOYKOW pa3bueHusi  BEPXHUM 3HAYEeHNeM MOMHOro

N149=X.XXXXX [vanasoHa kaHana usmepenus pacxoga FE1.

N150 N159 AHnanorunyHo napameTtpam N2140...N2149 kaHana namepeHus

pacxopa FE2.

N160...N169 AnanorunyHo napameTtpam N2140...N2149 kaHana namepeHus
pacxopa FE3.

AHanorn4yHo napametpam Ne140...Ne149 kaHana namepeHus
N170...N179 pacxopa FE4.

Bxoa B pexkvm npocMmoTpa 1 pegakTMpoBaHWst MporpaMMmpyemMbIx
napameTpoB OCYLLECTBMSETCA OOHOBPEMEHHBIM HaXaTMeM KHOMOK
“OTMEHA” n “BBO[]". Cxema pexxuma npegcTaBneHa Ha pucyHke 23. Ha
3KpaHe nosiBuTcs Haanuces “1. PegakTtupoBaHue napameTpoB”.

Bxog B pegaktMpoBaHvMe napamMeTpoB OCYLLECTBAETCHA HaxaTtuem
kHonku “BBOL”. MNepemeLLeHne No Cnncky napameTpoB OCYLLECTBMASETCA
npu nomowm kHonok “BBEPX” n “BHW3” (Ha ogHy nmosuuuio), a Takke
“BJIEBO” n “BIMPABO” (Ha gecsitTb nosuuuin). [nst "3SMEHEHNS 3HA4YeHUA
napameTpa HeobxogmMmo HaxaTtb kHonky “BBOL”. ameHeHue 3HaveHus
no6oro NnapameTpa ocyLleCTBNAeTCA nopaspsaHo. Paspsag, uameHsembli
B AaHHbIA MOMEHT, Muraet. lameHeHune 3HavyeHns paspsga ocyLecTBs-
eTca Haxartuem kHonok “BBEPX” n “BHU3”. [na uameHeHus Apyrux
pa3psiaoB BbIOpaHHOrO napamerpa ucnornb3oBaTb kHomku “BJIEBO” u
“BMPABO”. ®ukcaums U3MEHEHHOro 3HayeHWs napameTpa
OCYLLECTBIISIETCA HaXkaTMeM KHonkum “BBOL”.

3HayeHUss nporpamMMUpPyeMbIX MapamMeTpoB YyKasbliBalOTCH B
nacnopTe Ha TEeMNoCcUeTUNK.

Mepen peAakTMpoBaHWEM WM WU3MEHEHWEM napameTpoB,
Heo6XxoAMMO BBECTU Naposib Ha u3MeHeHune (napam. Ne001).

B NPpoOTMBHOM Clly4Yae, BCe U3MEeHEeHUA napamMeTpoB HEBO3MOXHO
6y/:|,eT COXpaHnTb B 3HeprOHe3aBVICVIMOl7I NaMATU TeENIOCHETHUKA.

PykoBoactso no skcrutyaraunu OHKT.407251.001P2
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1.PemakTupoBaHMe Bxoa B npocmoTp u

> "_ eAaKTupoBaHue
CoxpaHeHue
2 .8anuces napa- .‘ n_
TERRT epanerpos
Mepexopn B

2 'lfgl?:ggo CLTEL Rl > CBOA’~  pexwm npocmorpa
TeKyLUX npameTpoB

Mepesanyck nporpaMmmsil
4 . llepesanyck >“BBOA”— WB u1 dopmuposaue
(pecrapT) annapartHoro c6poca

PucyHok 23.Cxema yripaeneHus uHOukayuel pexuma rpocmompa u
pedakmuposaHusi MpoepaMmMupyemMbix napamempos.

MNaponb Ha M3MeHeHVWe NapamMeTpoB 3adaeTcA NpU U3roToBs-
neHnm Ub n ykasbiBaeTcs B nacnopTe Ha Tennoc4yeT4yumk. B cnyyae yte-
pv nacnopta M napons HeobxoguMmo 0OpaTUTbCA Ha npeanpusaTue-
nsrotoBuTenb. Naponb UCKMOYaET CriyvyanHoe UM HEeCaHKLUMOHUPOBaH-
HOe M3MeHEeHVe NapaMeTPOB HEKOMMNETEHTHLIMY NINLLAMU.

MapameTpbl Ne112...Ne115 (OkHo Y3C) cnyxaT ansa yBenMyeHus
NMOMEXOYCTONYMBOCTU KAHaroB 3MepeHusl pacxofa. IsameHeHne gaHHbIX
napameTpoB PEKOMEHOYETCS B UCKMIOUUTENBHBIX CyYasx, korga He yaa-
eTcsa pobuTtbea cTabunbHoM paboThl KaHANOB N3MEPEHUsT pacxoda Ha ¢o-
He OYeHb CUIbHbIX NOMeX. VI3aMeHeHne AaHHbIX NapamMeTpoB TOMbKO No-
Cre KOHCynbTaumm ¢ npeacTaBUTeNsaMmn NpeanpuaTMa-n3roToBnTens

lMocne pegakTMpoBaHWsi NapaMeTpoB HEOOXOOAUMO BEPHYTHCS B
noameHto (pucyHok 23) Haxatnem kHonkn “OTMEHA”. [ina coxpaHeHus
M3MEHEHHbIX MNapamMeTpoB HeobXxoAuMMO BbIOpaTb MYHKT MEHH0
“2. 3anucb napametpos B N3Y” n HaxaTb “BBOL”. MNMpouecc 3anucu co-
npoBoxpgaetcsa coobuieHnem “UpeTt 3anucb”. B NpoTnBHOM cny4vae us-
MEHEHHbIE JaHHble He ByayT COXpaHEHbI.

B VB 3HkOHT B MeHio "3. Pabora™ ykasbiBaeTcs KOHTPOIbHas
cymma napametpoB (ganee - KCI), koTopasi sBNSeTCa 3MeKTPOHHOMN
nnom6omn TensocyeTYMKa.
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KCI meHsieTcs npu nobomM M3MeHEeHUM U peaakTUpoBaHMU
napameTpoB. B BbiumcneHnn KCI1 KOCBEHHO y4acTBYyHOT BpeMs U Aarta
nocrieqHero nameHeHusi napametpoB. [lostomy, 3HadeHne KIIC Oyger
n3meHeHo (nnomba "noBpexaeHa"), gaxe ecnn CO BpeMeHeM Obin
OCyLLEeCTBIEH BO3BpaT K npeabiaylwmMm 3HadeHuam napametpos. KCI
Heo6xoAMMO BNUcaTh B NACNOPT TensiocyeTymKa nocrne BBoga Bcex
HeobXxoAMMbIX NnapamMeTpoB, KOH(MhUIypupOBaHUA, HaCTPOMKMW,
onpoboBaHMA U OKOHYaTe NIbLHOro 3anycka y3nayyera.

2.1.5.2 Onpo6oBaHue

3anonHuTb TpybonpoBoabl, HA KOTOPbIX YCTAHOBMEHbI KOMMOHEHTHI
TENMOCYETYNKA, TENNTOHOCUTENEM M MPOM3BECTN ONPECCOBKY MPOOHbLIM
paenexnvem 1.5 Ppab ans gaHHbix Tpy6onpoBoaoB. BusyanbHo npoBe-
PUTb rEPMETUYHOCTb CBaAPHbIX LUBOB Y COEANHEHWA.

MopkntounTb K B ocTanbHble KOMNOHEHThI TENNnocYyeTYnka. Ecnmue
KomnnekT noctaeku BxogaT YIP u BY kabenwu, ux nogkntoyeHne cnegyet
NpPon3BoANTL B CTPOrOM COOTBETCTBUM C NAacMoOpPTOM Ha TEMMOCHETUMK.
K kaxxgomy kaHany uamepenunsa pacxoga FE1...FE4 nogkntounts YIIP ¢
COOTBETCTBYHOLLMM HOMEPOM, yKa3aHHbIM B Acnopre.

MopaTtb nutaHne Ha NB. Yepes HekoTOopoe Bpems Ha nepeaHen
naHenu Wb pomkeH 3aropetcs 3eneHbln ceetoanog “HOPMA”. lNpose-
puTb No nHamkatopy Vb 3HayeHus Tekywux napameTpoB OSS KaXaoro
TpyOonpoBoda, KoTopble AOSMKHbI NPUBNM3NTENBHO COOTBETCTBOBATb
oXugaembiM, U 3HAYEHMSIM Ha NMOKa3biBaLWMX Npubopax, ye ycTaHoB-
NeHHbIX Ha JaHHOM TpybonpoBsoae.

YCTaHOBUTL B CUCTEME MOTOK TEMNNOHOCUTENST C BO3MOXHbIM
MaKCUMarnbHbIM 3Ha4YeHMeM pacxoda OfIMTENbHOCTbI0 He MmeHee 3-5
MUHYT. 3aTeM pacxoq MOXHO YMEHbLUNTb U NPOrHaTb B TakoM pexunme
cuctemy ewle 15-20 MyHyT. BO Bpemst 3TOro NPOKOHTPONMPoOBaTh M3MEHe-
Hua pacxopoB G1...G4 B kaxxgom TpybonpoBoae, a Takke COOTBETCTBYHO-
LLIME U3MEHEHUS OPYTMX MapaMeTPOB.

Mo ncrTevyeHnn ykasaHHOIO Bbllle BPEMEHU criedyeT OCTaHOBUTb
NOTOK 1 NepPeKpPbITb 3aNOpPHON apMaTypon y4acTKW, Ha KOTOPbIX YCTaHOB-
neHbl YTP. TpyGonpoBogbl crieqyeT nepekpbiBaTb Tak, 4tobbl YIP
OCTaBanuCb MOSMTHOCTbIO 3arOfHEHHbIMU TENMOHOCUTENEM, a 3anopHas
apmatypa He JOSKHa JoMnycKaTb ABWXKEHUE TENMOHOCUTENS Ha y4acTkax
cYIP.

Mpu cobniogeHnn aHHbIX YCNOBUA MOXHO NMPUCTYNaTb K NpoBepKe
CMeLLeHMs HyNns 1 (Mpy HEOOXOAMMOCTHM) ero KOMMNeHcauun (ABTOKOPpeK-
UMKn) 4N KaHanoB M3MepeHus pacxoaa.

ABTOMaTMyeckasi KOMMeHCaumMs CMeLLleHMsl Hyns KaHanoB pacxopa
BbIMNOIHSAETCS CreayoLwmnm oopasom.
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MpoBepuTb NO NOKa3aHMAM MHAMKATOPA 3HAYEHUSI pacxoda B Kax-
aom TpybonpoBoge. Kak npaBuno, ecnu TennocYeTYNK YKOMMNIEKTOBAH
YT1P n BY kabenem Ha npeanpuaTUN-U3roToBUTENE, TO KOMMEHCAL MM CMe-
LLIEHWNS HYNsA B NoAaensitoLlemM 60onbLUNMHCTBE cnydaes He TpebyeTcs. Ecnn
MO KaKMM-1Mb0o NpuYMHam 3Ha4EeHUSA pacxofgoB Ha UHAMKATOPe OTNM4atoT-
CS1 0T Hyns1, TO He0BXOaUMO 06AI3aTeNbHO YCTaHOBUTL B napametpe “Cme-
LLEHUS HYNa” 3HAYEHWs!, KOMMEHCUPYIOLLME 3TN OTKITOHeHMs. [nsa aToro
cnegyer:

- BouTuK B pexnm “1. PegaktupoBaHue NapameTpoB’;

- BBECTM Naponb Ha nameHexue (napam. Ne001), BbibpaTh napa-
MeTp “CmeLleHMe Hyns” U3 rpynmbl NapamMeTpoB COOTBETCTBYHO-
LLlero KaHana u3MepeHust pacxoaa;

- Haxofdacb B OkHe napametpa “CMeLyeHue Hyns” Haxatb
“BBO[", a 3atem ogHoBpemMeHHO kHonku “BJIEBO” n “BIMPABO”
W yoepxusatb X, Npy 3TOM MOXHO Habniogate aBToMatu4ec-
Kyl0 YCTaHOBKY KOMMEHCMPYIOLLIErO 3HAaYEHWs1 B HAHOCEKYHOAX;

- Korga “3MeHeHue 3Ha4YeHUs NpekpaTuTcd, No KpanHen mepe B
NnepBOM 3HaKe nocre 3andaTol, KHOMKU MOXHO OTNYCTUTb.

BbINOnMHMTL AaHHYK Npoueaypy BO BCEX KaHanax M3MepeHus
pacxoda, Ons KOTOPbIX OHa HeobxoguMma. 3aTeM BLINTU B PEXUM
“2. 3anucb napameTtpoB B MN3Y” n coxpaHUTb YyCTaHOBMNEHHbIE 3Ha4e-
HWS B 9HEProHE3aBMCUMOW NaMSATH.

[o coaum yana ydeTa B aKCnnyaTauuio pekoMmeHayeTcs AOoMnOorHu-
TenbHO onpoboBaTb TEMMOCYETUMK B TEYEHMM HECKOITbKUX OHEN OTOMU-
TEenbHOro ce3oHa. 3a aTo Bpems Heobxoanmo ybeamTbes, YTO BCe napa-
METPbl HaCTPOWKW, 3KCMyaTauUOHHbIE OrpaHMYeHus N KOoHdurypaums
KOHTYpPOB pacyeTa TeMNMoBOM SHEPTUN COOTBETCTBYHOT LUTATHOMY PEXUMY
paboTbl TennocuctemMsl. ECnn ecTb BO3MOXHOCTb, MPON3BECTM UMUTALMIO
HeLUTaTHbIX CUTYaLMI C LeNbo YTOYHEHUSA O0MYCTUMbIX 3KCMNyaTaunoH-
HbIX OrpaHUYEHMIA.

2.2 Ucnonb3oBaHue Tennoc4yeTymka

lMpw BBOAE TEnnocyeT4mka B IKCMnyaTauuto HeobXxoamMmo BbINon-
HUTb cnepyoLllee:

- BHECTM B MacnopT Tennocyetynka seedeHHble B B 3HaveHus

3KCMyaTauMoHHbIX OrpaHmndeHuin, napametpsl YIP mogndukaummn

S000 1 D000, anuHbl BY-kabenen, napaMeTpbl KOHUrypaumu;

- npownsBecTu obHyneHne cyeTuYnkoB obbema, Macchl, TEMOBON

3HEepruun, BpeMeHn HapaboTKM 1 apXMBOB.

OGHyneHre Npon3BoaNTCS CriedyroLmM obpasom:
- BontuBpexum “1.PepaktupoBaHue MNapameTtpoB”;
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- Bblbpatb napametp Ne002 , BBecTU napornb Ha OOHyneHwe
654321 un Haxatb kHonky “BBO[M”. [llpu 3aBepweHun npouenypbl
0BHyNeHns 3HaYeHne NapameTpoB NPUMYT HyrEBbIe 3HAYEHUS;

- BblOpaTb NyHKT MeHio “3. Pabota”. 3anucaTb 3HauyeHue
KOHTporbHoM cyMMbl napameTpos (KCI1) B nacnopt Ha TennocyeT-
4ukK (MpounssecTn “onnomoupoBanHme”). MNpu HeobXo0aUMOCTUN MOXHO
0onnoMobupoBaTh OT