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PykoBoAcTBO no 3sKkcnnyaTauuMu npegHasHavyeHo ANs O3HAKOMIIEHUs C
TEXHUYECKMMU  XapakTepucTukamu, npuHUMNOM paboTbl U npasunamu
akcnnyaTtauumn TennocyeTumka TC-07 TpexkaHanbHOro Bepcusi pabouen
nporpammsl 3.2 1 Bbiwe (B AanbHENLLEM - TENNOCHETYMK).

1 ONNCAHUE U PABOTA

1.1 HasHauyeHune

1.1.1 Tennocuyetunk TC-07 npepHasHayeH ANA KOMMEPYECKOro y4veTta
TENMOBOW 3HEPTUN.

TennocyeTynk M3MepsieT  KONMMYECTBO OTNyLleHHOW (MoTpebneHHown)
TENmnoBOWN aHEpPrnM Ha obbekTax BoOAHbIX CUCTEM TennocHabXeHus, maccy,
TemnepaTypy W [aBreHue TENroHOCWUTENs B nogawwem u obpaTHOM
TpybonpoBogax, Bpemsi HapaboTKK, UHONLMPYET U3MEPEHHbIE BEMUYUHDI, @
Takke 3HayeHus TENMOBON MOLLHOCTM M MaccoBOro pacxoga
TennoHocuTens.

YnpaBneHvne paboTon TennocdeTymka OCYLLECTBRSETCA B AMAnOroBOM
pexume.

O6nacTtb NpUMEHEHNS TennocyeTymka: Tennosble NyHKTH,
WHAUBMAYanbHbIE U FPYNMNOBbIE NOTPEOUTENN TENNOBON SHEPTUU.

Tennocyetynk BXOOMT B  KOMMMEKT rOCY4AapCTBEHHOW  CUCTEMb
NPOMBILLIIEHHbIX NPpMBOPOB 1 cpeacTs asTomatmsauum Cr1.

1.1.2 B coctaB TennocyeTyMka B 3aBMCUMOCTM OT BapuaHTa
KOMMeKkTauun (UICNornHeHns1) 3aBo4OM-N3rOTOBUTENEM BXOAAT:

- TennoBbluucnuTens TBM ¢ nepBUWYHbIMU npeobpasoBaTensamm
pacxoga MNrpP;

- KOMMMEKT TEPMOMETPOB MMATUHOBBLIX TEXHWYECKUX Pa3HOCTHbIX
KTMNTP-04, coctoawmin w©3 OByX TEPMOMETPOB  MMATMHOBBIX C
YyBCTBUTENbHbIMK  anemeHTamn YO3MT-100 (unm  komnnekt KTCIP,
COCTOSALLMN M3  OByX  TepmonpeobpasoBatened  COMpPOTMBIIEHUSA
NNaTMHOBLIX);

B coctas Tennocyetyunka (BapnaHT ucnonHexmsa TC-07-1) moryT BXOAWTb
npeobpasosatenn paenenusa [4-P, COB, patuuk pasneHns DMP (no
3akasy notpeburtens).

MNP yctaHaenmBatoT B nogatoLLemM u (Mnm) obpatHom TpybonpoBoaax.

TepmoMeTpbl NNaTMHOBbLIE YCTaHaBMMBAKT B Mnojawwem u obpaTtHoMm
TpybonpoBoaax.

1.1.3 TennocyeTymk MOXET MNOCTaBNATLCA B OOHOM W3 BapuaHTOB
WCMNOMHEHWs!, yKa3aHHbIX B Tabnumue 1.



Tabnvua 1

BapuaHt | Anroputmbl n3amepeHuii Tennosor |CocTaBHble YacTu KOMMeKTa

WCMOJTHEHNS | 3HEPTrUU U Macchbl TENSTIOHOCUTENS TensocyeTymka,

TC-07 nocrasnsemble
N3roTOBUTENEM
CocTaBHble YacTu Kon.

1 TC-07-1 |A3mepeHue noTpebneHHon TBM 1
TennoBon aHeprun Qu, maccbl M, MrP 2
M,, Temnepatypesl t; , t; 1 4aBneHus KTNTP-04 1
P,, P, TennoHocutens B nogatoLlem (KTCITP001)

n obpaTHoMm TpybonpoBogax, DMP 2
MHOMKALUMS MacCoBOro pacxoaa, (caB, ng-rP)
TennoBoM MOLLHOCTU B nogaroLllem

n obpatHom TpybonpoBogax B

OTKPbITbIX W 3aKpbITbIX CUCTEMaX

TennonotpebneHus.

Qu=M,(h1-h;)+(My-M,)( hy-h)=

:QI-QZZQK+QY

M;=Vip1,

My=V5p,,

2 TC-07-2 |/AsmepeHue noTpebneHHon TBM 1
TennoBon SHeprum  Qu, Macchbl nrpe 1
TennoHocutens M; B nogawowem KTMNTP-04 1
TpybonpoBsozae, TemnepaTtypbl (KTCITP001)
TennoHocutenda t,, t,, B nogaroLlem
n obpaTHoMm Tpybonposogax,

MHOWKALMS  MaccoBOro pacxoja
TennoHocuTens, Tennosoun
MOLLIHOCTW, B 3aKpbITbIX CUCTEMAaX
TennocHabxeHus.

Qu=Q1=My(hs-hy) , Q1= Qy,

M1=Vipy

3 TC-07-3 |/3mepeHune notpebneHHomn TBM 1
TennoBonM  3Heprum  Qu, Macchbl nne 1
TennoHocutens M, B obpaTHoM KTNTP-04
TpybGonpoBoae, Temnepartypbl (KTCI1P001)
TennoHocuTens t;, t,, B NogaroLlem
" obpaTHoMm Tpybonposoaax,

MHOWKaLMa  MaccoBOro pacxoja
TennioHocuTens, Tennosomn
MOLLHOCTW, B 3aKpbiTbIX CUCTEMAaX
TennocHabxeHus.

Qu=Q2 = M(h;-hy) , Q,=Q,

Mo=V5p, .

O603HayeHns, NpuMeHeHHbIe B Tabnvue 1:
Qu — noTpebnéHHaa TennoBas dHeprus, U3MepeHHas Tennoc4YeT4YNKoMm,
rox (Mkan.);



pL, o - TNIMOTHOCTb TEMroOHOCWUTENs B nojawwem u obpaTHOM
Tpy6OnpoBOAax COOTBETCTBEHHO, T/M°;

M;, M, - macca TennoHocuTens, npoweawero 3a OnpeaenéHHbIN
nepuog BpeMeHM B nogawwemM UM obpaTHom  TpybonpoBopax
COOTBETCTBEHHO, T;

hy, h, — ygenbHass aHTanenust BoAbl B nojawwem u obpaTHOM
Tpybonposogax cootseTcTBeHHO, [[[hx/T (Mkan/T);

hys — yAenbHas SHTanbnWsi XONOAHOW BOAblI Ha MCTOYHUKE TEMNOBOMW
aHepruu, ['x/T (MTkan/T);

hy — ycnoBHoe 3HadeHue (KOHCTaHTa) yAenbHOW 3HTaNbMUKU XOJNOOHOW
BOAbl, COOTBETCTByWLLlee BbIOpaHHOMY W BBEAEHHOMY B mnporpammy
pacyeTOB 3HAYEHUIO TemnepaTypbl XxonogHow soabl, I'x/T (MTkan/T);

t;, t, — Temnepatypa BoAbl B nogawulem u obpatHom Tpybonposoaax
COOTBETCTBEHHO, °C;

t— YCNOBHOe 3HayeHwe(KOHCTaHTa) TemnepaTypbl XOMNOAHOW BOAbI,
cooTBeTCTByOLEee BbIOpaHHOMY W BBEOEHHOMY B MNporpammy pacyeToB
3Ha4YeHnlo TemnepaTypbl xonogHow Bogbl, °C. 3HayeHune BbiOMpalT U3
uHtepBana Temnepatyp ot 0 go nmoc 30 °C M BBOOAT 3HaYeHME MO
[OrOBOPEHHOCTM MEeXAyY NOCTaBLLMKOM M NOoTpebuTenem TennoBon aHepruu;

p1, P, — A[aeBneHMe B nojawuwem u obpatHoMm Tpybonposogax
cooTBeTCcTBEHHO, MIa.

Mo cornacosaHuio € TennocHabXxatwlwen opraHvM3aumen TennocyeTynk
TC-07-1 B  akcnmyatauuw, npuv  HeobBxoAMMOCTH,  paspeluaeTcs
ucnonb3osaTtb B BapuaHtax TC-07-2, TC-07-3. CoOTBETCTBYIOLWNA BapUaHT
pacyeTa Tenna ycraHaBnvBaeT notpeburtens.

MpumeyaHns

1 B anroputmMax pac4yéTa TensioBon aHepruun Tennocyetymnka TC-07:

Q=Mi(h;-h,) — noTpebnéHHasa TennoBas aHeprua 6e3 yyeTa noTtepb
TennoHocuTens (kommepyeckas), [k (unu MNkan),

roe i — Homep TpybonpoBoga (1 — nogarowuin, 2 — obpaTHbIN);

Q,=(M;-M5)(h;-hy) — Tennosas aHeprusi ¢ y4€TOM yTeuek TennoHocutens,
rox (vnn Mkan);

AM=(M,-M,) - mMacca TennoHocuTens, n3pacxonosaHHas
notpeburtenem, T;

AQ=(M1-M,)(h¢-hye) — monpaBka k pesynbTatam W3MEpeHWn TenrnoBon
3HEepruu, yuuTbiBaroLasa pakTU4eckyto TemnepaTypy XOnoaHow Boabl.

2 B poroBopax Ha MOCTaBKy TEMnoBOW SHEPruM OOIMKEH MpeaycMaTpuBaTbCA
NYHKT, 00s3bIBaOLLNIA OpraHu3aLmio-nocTaBLLUmKa TEnnoBomn 3Heprmm
npegocTaBnAaTb  OpraHusaumMn  NOTpeduTento  cpegHevacoBble  3HAYEHUs
TemnepaTypbl XONOAHOM BOAb! ty; 3@ OTHYETHLIN NEPUOL.

3a pesynbTaTr M3MEpEeHun nOoTpebnEHHOM SHeprum Q, MpUHUMAKOT
3Ha4eHue:

Qr=Qxt Qy +4Q,

roe AQ — nompaBka K pesynbTataM W3MEPEHUA TEMNSIOBOW 3HEPruw,
yu4uTbiBaoLWas akTU4eCKyo TeMnepaTypy XONo4HOW BoApbI.



3HayeHne noTpebnéHHom aHeprum Q, CNYXUT OCHOBOW  Ans
KOMMEpPYECKMX pacyeToB Mexay NOCTaBLUMKOM M NoTpebutenem TennoBon
aHeprun  (TOCTP8.592-2002. «TenmnoBas  aHeprus, noTpebnéHHas
aboHeHTaMKn BoAsHbIX cucTeM TenmnocHabxeHusa». [occtaHgapT Poccuum.
Mocksa).

3 Pacuetbl mexay TennocHabxxarollen opraHnsaumen n notpebutenem
OOIDKHBI NPOBOANTLCA B COOTBETCTBUM C MHCTPYKUMen «[lopsaok pacyeTos
3a 3NEKTpPUYEecKy M TennoByl 3SHepruo» (per.Ne449 MwuHiocta PP ot
28.12.93r.).

1.1.4 TennocyeTYnK NO3BONAET OCYLLECTBUTL TP BapuaHTa N3MepeHus
TENnoBon 3Heprum cornacHo «[lpaBun yyeTa TEMNOBOW 3HEPrMM W
TennoHocuTens, Mockea, 1995 r.». Cxembl yCTaHOBKM TensiocyeTuynka ans
pa3sHbIX BapnaHTOB UCMOMNHEHUS NPUBEAEHbI B NPUINOXEHUN A.

BHewHMn BMAO COCTaBHbIX YacTel TensocyeTyMka npuvBegeH B
npunoxeHunax b, B, I.

1.1.5 B cnyyae nogknoyeHWss pacxogomepa-cyeTyMka K KaHany
«CyeTumk» TennocyeTynK wuHAMUMpyeT obbem BOAbl, NPOLEALIUA Mo
TpeTbemy Tpybonposoay.

1.2 YcnoBusa akcnnyaTtaumm

1.2.1 To ycTOMYMBOCTM K BO3OENCTBUIO TemnepaTypbl U BRNAXXHOCTU
OKpyXatoLiero BO3gyxa ANEKTPOHHBbIN 6nok TennocyeTymka
(TennoBbluucnutens TBM) cooTBeTCTBYET KNMMaTU4ECKOMY WCMOJTHEHMWIO
YXIN kaTteropun pasmeuwieHusa 4 no NOCT 15150-69 (pabouunn gmanasoH
TemnepaTyp ot nntoc 1 go nnoc 40 °C, oTHOCMTENbHAs BMAXXHOCTb BO34yXa
go 80 % npu nmoc 35°C), TMNMP cooTBeTCTBYIOT KIMMaTU4eCKOMY
ncnonHenuto YXJ1 kateropuu pasmewtenns 3 no NOCT 15150-69 (pabouni
OuanasoH TemnepaTtyp ot MuHyc 40 po nnoc 40 °C, oTHocuTenbHasd
BNaXHoCTb Bo3ayxa A0 98 % npwu nntoc 35 °C), TepMOMETPbI NNaTUHOBbLIE
COOTBETCTBYIOT KNMMaTUYECKOMY UCTONHEHNIO Y KaTeropumn pasmelleHmns 3
no NOCT 15150-69 wu rpynne wucnonHeHmss C4 no [OCT 12997-84
(onanasoH Temnepatyp ot MuHyc 30 go nmoc 50 °C, oTHocuTenbHas
BNaXHOCTb Bo3ayxa Ao 95 % npu nntoc 35 °C).

1.2.2 Tlo npoYyHOCTM K BO3AEWCTBMIO CUHycouaanbHbIX BuOpauun
TENNOBbIYNCINTENL OTHOCUTCS K rpynne ucnonHeHust N1 no FOCT 12997-84
(BO3penicTBME cuHycomaanbHon Bubpaummn B guanasoHe yactot ot 10 go 55
Ny c amnnutygon BubpocmewerHms 0,15 mm).

MMP n TepMomMeTpbl NNATUHOBLIE OTHOCATCHA K rpynne mucnonHeHns N3
no NOCT 12997-84 (Bo3gencTBue cMHycomgansHon Bubpauun B guanasoHe
yactoT o1 5 go 80 'y c amnnuTtygon subpocmelleHus 0,075 mm).



1.2.3 TennocyeTynk yCTOMYMB K BO3OENCTBUIO BHELUHErO MOCTOAHHOIO
MarHMTHOroO nons HanpsbkeHHocThto o 400 A/M M nepemMeHHoro
MarHUTHoro nons ¢ Yactoton 50 'y n HanpskeHHoCTbIo 4o 80 A/Mm.

1.24 CreneHb 3aWMTbl COCTaBHbIX YacTeW Tenrnocyetymka oT
NPOHUKHOBEHNSA BHELLHMX TBEPAbIX NPEAMETOB, NbINN U BOAbI:

a) TBM, MNP - 1P54 TOCT14254-96;

©) KTCIP (KTMTP) — IP55 TOCT14254-96.

1.2.5 TennocuyeTumk nNpeaHasHadeH Ansl YCTAHOBKN BHE B3PbIBOOMNACHbLIX
30H MOMELLLEHUN.

1.3 OCHOBHbIE TEXHUYECKME XapaKTepPUCTUKMN

1.3.1 MNMuTaHne TennocyeTyMKa OCYLLECTBMSETCA OT CEeTU NepeMeHHOro
Toka HanpsbkeHuem (2202) B, wactoton (50+1) Mu. OT BCTpOEHHOM

nutneBon GaTapen HanpsbkeHnem 2,4-3,3 B ocyuwectBnsieTcsa nutaHue
MUKPOCXEMbl 4acoOB pearibHOr0 BPEMEHM MpU  OTKIYEHUM CETEBOro
nutaHus. Notpebnaemas TeNNOCYETYNKOM MOLLHOCTb OT CETU NEPEMEHHOIO
Toka He 6onee 30 BA.

1.3.2 TennocyeTunk npegHasHayeH ANs U3MEPEeHWs B aKcnnyaTauuu
napameTpoB TENNOHOCUTENS:

- BUO TENNOHOCUTENS - xonogHas u ropsdvas cetesas Boga no CHull
2.04.07-86 «TennoBble ceTU;

- onanasoH gasnenun - ot 0,1 go 2,5 MlNa (ot 1,0 go 25,0 KFC/CMZ);

- AnanasoH Temnepartyp B TpybonpoBogax - ot nntoc 5 go nntoc 150 °C;

- pa3HoOCTb TemnepaTtyp B nogatolem n obpatHom TpybonpoBogax — oT
nntoc 5 go nntoc 145 °C.

1.3.3 TennocyeTunk obecneymBaet:

a) uamepeHue n mHoukaumio Ha XKW  napametpoB B nogatowiem wu
obpaTHoM TpybonpoBoaax:

- Maccbl TennoHocutensa M HapacTaloLwmum UTorom, T;

- konuyecTtBa Tennoson aHeprumn Q, MNx (Mkan);

- TemnepaTypbl TennoHocutens, °C;

- paBneHus TennoHocutens, Mla;

6) nsmeperue, nHgnkaumo Ha KK, apxnsmpoBaHne CyTOYHbIX 3HaYeHWN
3Heprun Q, 1 Qy (cM. npumMevaHuns k Tabnuue 1);

B) OTcYeT (M3MepeHue) TeKyllero BpemMeHu (4acbl, MWUHYTbI), AaTbl U
BpeMeHn HapaboTkn (4achbl);

r) nHankauuio Ha XKKW:

- CyMMapHoro obbema xonogHon (Mnu ropsden) sogpl V3, ecnv ko BXoay
«CyeTunK» MOOKIIOYEH PACXOAOMEP-CHETHUK, QyCTaHOBJ'IeHHbIVI B TPETbEM
TpyGonpoBoae, M> U cyTouHoro o6bema V3, M;

- MaccoBOro pacxoga m, T/4

- TennoBon moLHocTh q, Nx/d (Mkan/v);

) apXvBUpOBaHWE WUTOrOBbLIX MApPaMeETPOB TEMIIOHOCUTENSA B NMPAMOM U
obpaTHOM TpybornpoBoaax (Macchl TENMOHOCUTENS, KONUYeCcTBa TennoBow
3HEepruu, cpegHen TemnepaTypbl, MUHUMAanNbHOIO AABMEHWUsI) U Bblgavy KX
3HaYeHW Ha NpuHTEep, a Takke OBM:



- CYTOuYHbIA apxuMB - 3a nobble cyTkm u3 30 npeablgylimMx CYTOK C
OVCKpeTHOCTbIo 1 vac;

- MEeCSYHbI apxuB - 3a nbon u3 11 npegplaylwmx MecsileB C
OUCKPETHOCTBIO OOHU CYTKM;

€) BbIBOO BCeX W3MepsieMbiX MapaMeTpoB Ha BHelwHww OBM B
ctaHgapTte RS-232 no cneunansHomn nporpamme nons3oBatens («teplo07»);

X) 3alMTy OT HEeCaHKUMOHMPOBAHHOrO BMelLaTensCcTBa B ero paboty —
BO3MOXHOCTb BbIMOSTHEHUSA YKa3aHHbIX HIDKE OENCTBUN OnepaTopoM TOMbKO
nocrie BBOAa koga napons:

- N3MEHeHVe aTbl U BpEMEHW;

- BbIOOp HOMepa BapuaHTa UCMOMHEHUs1 (BapuaHTa pacyeTa TenroBown
3Heprun);

- BblOOp HOMepa aboHeHTa-nony4atens nHoOpMaumm Nno KaHany CBA3u
RS-232;

- N3MEHeHVe Kofa naporns;

n) dukcpyeT B BEOOMOCTM CYTOYHbIX W MECHAYHbIX NapameTpoB
TennoHocuTensa (cMm. npunoxeHus [1, P), BbiBOOUMBbIX U3 apxmBa, KOAbl
aBapunHbIX cuTyauui (ownbok).

K) n3mepeHve napameTpoB TEMOHOCUTENS (OTKPbITad CMCTEMa C KOHTPOnemM
BC) npu nsmeHeHnn HanpaeneHus NoToka ¢ Lenbto yyeta BC B neTHem pexunmve
ropsiyero BogocHabxeHus 6e3 nepeycraHosku [MP. MNpu atom TennoHocuTernbs
nodaeTcs uu no nogatoLiemy unm obpatHoMy TpydonpoBsoay.

1.3.4 [InanasoH MHaMUupyembiX pacxodoB TtennoHocutensa ot 0,075 go
900 1/4 obecneumBaeTca Npyv Ucnonb3oBaHuM psaga mogudmkaumm MNP,
OTNNYaILLMXCS AnaMeTpoM YycrnoBHoro npoxoga, Oy (ot Oy= 20 mm po
Oy =200 mm).

1.3.5 Tunopasmep un 3aBoackon Homep [P BBOASATCS BO BHYTPEHHIOH
namaTe TEnnocyeTyMka C nomollbto nporpammbl «tc700.exe» Ha 3aBope-
nsrotosuTene.

1.3.6 OcHoBHble napameTpbl TennocyeTdynka (Npy TemnepaType
TennoHocutensa nnoc 10 °C) B 3aBucumocTtn ot [y TMIMNP cooTBeTcTBYIOT
yKasaHHbIM B Tabnuue 2.

Tabnuvua 2
MapameTtp 3HadeHus napameTpa Ang gvameTpa yCroBHOro
npoxoga INMrpP
20 | 32 | 40 | 50 | 80 | 100 | 150 | 200

1 OuameTp yCrnoBHOro
npoxogaa (dy)
nepBUYHOro
npeobpasoBartens
pacxoga MNP, mm 20 32 40 50 80 | 100 | 150 | 200
2 Pacxopn
TennoHocuTens, T/4
MaKCUManbHbIN, dmay 11,3 122,68| 36,0 | 57,6 | 144 |226,8| 576 | 900
MWUHUManbHbIN,
Jmin=0max/150 0,075|0,151|0,240(0,384| 0,96 | 1,51 | 3,84 | 6,00




MpopomkeHne Tabnumubl 2

3HayeHus napameTpa ansa guameTpa ycnoeHoro npoxoga IMNrP

MapameTp 20 | 32 | 40 | 50 | 80 | 100 | 150 | 200

3 TennoBas
MOLLHOCTb:
kan/y Omax |- 1.56 [ 3,14 | 498 | 7,98 | 19,96 |31.42 (7982|1247

Omin  [0.0002/0,0005/0,0007 0,001 | 0,003 | 0,005 { 0,013 | 0,02

IO/ Omax |- 656 1315|2088 |3341 [8354 1315|3341 |522.1
Omin | 0,001 | 0,002 | 0,003 | 0,005 | 0,013 | 0,021 | 0,053 | 0,083

4 Macca NMNP He| 4,0 4,3 5,0 6,0 9,0 11,0 | 37,0 | 60,0
bonee, Kr

5 MabaputHble 120 | 150 | 150 | 150 | 200 | 250 | 420 | 460
pasmeps! MNP 197 | 202 | 217 | 224 | 291 | 311 | 356 | 416
He BGonee, MM 1196 | 135 | 145 | 160 | 195 | 230 | 400 | 438

1.3.7 Mpepensl  gonyckaemMon  OTHOCUTENbHON MorpeLuHocTyH
TennocyeTuMka Npyv U3MEpPEeHWM Maccbl TEMFOHOCUTENs B Mofarolem u
(vnn)  obpaTHom  TpybonpoBogax B AuanasoHe  TemnepaTypsbl
TennoHocuTtens oT nntoc 5 go nntoc 150 °C - +2,0 % Ha BceM [guanasoHe
pacxonoB OT Umax A0 dmax/150.

1.3.8 Mpepensl Jonyckaemomn OTHOCUTESTbHON NMOrpeLLIHOCTH
TennocyeTyMka npuv  M3MEPEHUM KOonnyecTBa TEMnoBOW 3Heprun B
3aBUCMMOCTK OT pas3HOCTU TemnepaTtyp At TennoHocutens B MPAMOM U
obpaTtHom Tpybonpoeogax: +6 % npu nmoc5 °C< At <nmoc 10 °C;

+5% npu nnmtoc 10 °C < At < nmtoc 20 °C;
+4% npn nnmtoc 20 °C < At <nntoc 145 °C
Mo TOYHOCTM TENNOCYETUYNK COOTBETCTBYET Knaccy 4 cornacHo MN2164-91.

1.3.9 MNpepgenbl gonyckaemon abCconMOTHON NOrPELLIHOCTM TENNocYeTYMKa
npu n3amepeHun Temnepartypbl TennoHocutens - +(0,35+0,005t) °C, rge t-
YMCIOBOE 3HAYEHME n3mepsieMon Temnepartypel, °C

1.3.10 [OwuHamuyeckun [uana3oH W3MepeHun pacxoga (OTHOLeHWe
MUWUHMMarbHOro MHOMLMPYEMOrO pacxoda K MakcumarnsHomy) - 1:1500.

1.3.11 KaHana «Cuetumk» TBM pgna nogknoyeHus pacxogomepa-
cyeTyMKa ranbBaHUYeCKM pasBs3aH C MOMOLbL onTpoHa. [MapameTpbl
BXOOHOW Lenn onTpoHa:

- AnanasoH TokoB (5-10) MA;

- MakcMMarnsHoe gonyctuMoe HanpshxeHue 10 B.

1.3.12 lpepenbl gonyckaemon abCoONOTHOM MNOrpeLlHOCTU KOMMMeKTa
KTMTP-04  npwu npeobpasoBaHnn pasHocTM  Temnepartyp -
+(0,05+0,001At)°C, roe At — uucnoBoe 3HayeHne pasHoCTU TemnepaTyp, °C.

1.3.13 Tllpepensl  gornyckaemMoh  OTHOCUTENbHOM  MOrPeLIHOCTU

TennocyeTyvka Npyu U3MepeHnn TekyLiero Bpemenn - + 0,1 %.
1.3.14 Mpenensbl Jonyckaemown a6pon+0THOM NOrpeLLuHoCTn
TennocyeTymka Npyu U3MEpPEHUN cpegHeCcyToYHOM TemnepaTypsbl - + 0,5 °C.



1.3.15 lMpegenbHasa gnvHa NMHAN 3NEeKTPUYECKON CBA3W Mexady Tenso-
Bblumcnutenem n MMP, KTMATP - 100 m.

1.3.16 TennoBbluMCnIUTEND B Criydae aBapUiMHbIX CUTyauun, B pexume
WHOVKaUMW, BblOaeT Ha UUPOBON WHOMKATOP KoAbl OWMOOK (aBapun),
yKkasaHHble B Tabnuue 6.

1.3.17 OnekTpnyeckoe COnpoTMBneHne nsonayum Mexay
00beaUHEHHBIMY LUTLIPAMU CETEBOW BUIKU TEMNNOBBIYUCIIMTENS U KOPNYCOM
TennosbluucnuTens He meHee 40 MOM B HOpMarbHbIX YCNOBUSIX.

1.3.18 Bpemsa yctaHoBneHus paboyero pexuma TennocyeTymka nocne
BKIMIOYEHNS MUTaHNS He 6onee 15 MUHYT.

1.3.19 CpepgHsasa HapaboTka TennocyeTymka Ha oTka3 He meHee 17000 4
C Y4ETOM TEXHNYECKOTO 06CIYy>KUBaHUS.

1.3.20 CpegHun cpok cny0bl TensiocyeTynka A0 CNUCaHusl He MeHee
12 ner.

1.3.21 CocraBHble 4acTM TeEMsoCYETYMKA, KPOME  KOMMJieKTa
TEpPMOMETPOB NNaTUMHOBbIX, OTHOCATCSA K  BOCCTaHaBNuBaeMbIM,
PEMOHTUPYEMbBIM U3OENUAM.

1.3.22 Macca TennosbluucnuTensa He 6onee 2 kr, rabaputHble pasmepsbl
He 6onee 260%211%115 mm.

1.3.23 ®yteposka [P  BbiNONHEeHa U3  CTEKNOHAMOMHEHHbIX
KOHCTPYKUMOHHbIX MaTepuarnoB (TepMONacTbl 1 peakTonnacTbl).

1.3.24 BHewHun Bug W rabapuTHble pa3mepbl COCTaBHbIX YacTen
TennocyeTymKa npmBeaeHbl B NPUNOXKEHNSIX:

- ons TennosblducnuTens TBM B npunoxeHunn b;

- ONS KOMMSeKkTa TEPMOMETPOB MNMaTUHOBbLIX TEXHUYECKUX Pa3HOCTHbIX
KTIMTP-04 B npunoxexun B;

- ANns nepBUYHbIX NpeobpasoBaTenen pacxoga MNP B npunoxexun I.

1.4 NMopsApok 3aka3sa

1.4.1 Nopsgok 3anuncu komnnekTta Tennocyetymka TC-07 npwu 3akase:

TC-07-Ne - XXX — XX JIT®n.411721.009 TY

roe  Ne=1-3 - HoOMep BapuaHTa KOMMeKTauumn (BapmaHTa UCNOSNTHEHNST)

cornacHo Tabnuue 1;

-XXX—gunameTp ycnosHoro npoxoga [y MNP, oanHakoBbIM B NoAatoLLEM
n obpaTHoM TpybonpoBoae (BbibupaeTcs u3 psaa 20, 32, 40, 50,
80, 100, 150, 200 mm). [Ins BapnaHTa 2, 3 - gUameTp YCIOBHOIo
npoxoga [y MNP cooTBeTCTBEHHO B NogatowemM UM obpaTHOM
TpybonpoBogae;

- XX - gnuna xrytos AP, OT, IP1 (BeiGupaeTca us psga 5, 10, 20, 30,
50 meTpoB).
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lMpumepsbi

1 lNpumep 3akasa mernnocyemyuka.

«Tennocdyemyuk TC-07-1-40-50» JIF®UN.411721.009 TY.

TennocuemyukTC-07, eapuaHm Kommjekmayuu (ucriosniHeHus) — 1, &
nodarowiem u obpamHom mpybornposodax ycmaHosneH [P7 ¢ Jy=40mm;
dnuHa xaymoe [P - 50 mempos.

2 lNpumep 3akaza mennocyemyuka.

«Tennocyemuuk TC-07-3 - 32 — 30» JIF®ON.411721.009 TV.

Tennocuyemyuk TC-07, eapuaHm Komrnnekmauyuu (ucrosiHeHusi) 3, 8
obpam+om mpyborposode ycmaHosneH [P ¢ Jy=32 mm, dnuHa xaymos
AP, AT 30 mempos.

Lna 3akaza mennocyemyuka Heobxodumo eblbpamb  eapuaHm
ucrnionHeHusi no mabnuye 1, a 3amem 3arnofnHUMb Kapmy 3aka3a, ¢hopma
Komopol npusedeHa 8 npusoxeHuu E.

lMpu  3anonHeHUU  Kapmbl  3aKa3a  [0ofle  [IPSIMOY20sIbHUKa
omcymcmeayroweli no3uyuu 8 8blIbpaHHOM 8apuaHme  UCMOJIHEHUS
ocmaemcsi c80600HbIM.

1.5 YcTponcTBO M paboTa TensnocyeTuymka
1.5.1 YcTporcTBO M NpUMHUMN paboTbl TennocyeTymnKa

TennocuyeTymk npeacraBnseT cobon nsgenue, CocTosiLiee U3 oTAeNbHbIX
KOHCTPYKTMBHO 3aKOHYEHHbIX YacTel, COeAUHEHHbIX  Mmexay cobon c
NOMOLLbIO Kabenen n Xrytos.

B coctas tennoc4yetymka TC-07 Bxogar:

- MMKPOMPOLECCOPHbIN TennosbliumcnmTens TBM;

- nepBuYHbIE NpeobpasosaTenu pacxoga MNIMP (ognH wnun gea);

- KOMMMEeKT TEepMOMETPOB MNMaTUHOBBLIX TEXHWYECKNX Pa3HOCTHbIX
KTMTP-04 (unn KTCIIP0O01);

B Tennocudetunke TC-07 npeaycMoOTpeHa BO3MOXHOCTb MOAKMIOYEHUS B
kaHan «C4yeTumk» pacxogomepa-cHeTyMKa C WMMYMbCHBIM CUrHamom c
LeHorn ogHoro umnynsca 0,1 M unm 1,0 m° (cm. npunoxeHue XK).

MmnynbcHein Bxod «CyeTynk» 3anuTbiBaeTCss WM OT BHYTPEHHEro
WCTOYHMKA NuUTaHus (0T TBM) nnu oT BHELIHEro NCTOYHMKA.
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Ha Bxog kaHana «CyeTymk» OOMKHbI NnodaBaTbCs MO0 anekTpuyeckie
UMMyNbCbl C NapameTpamu «rornyeckuin» Honb — (0 - 1,0) B, «nornyeckas»
eavHuua — (2,0 — 5,0) B, nMbo [OMKHO MNPOMCXOOMTb 3aMblkaHMe WU
pasMmblkaHWe  MeXaHUYeCKMX  KOHTaKTOB,  MaKcumarbHasi  4acTtoTa
cnepoBaHusa umnynbcos 1 kM, AonMTenbHOCTL He MeHee 0,1 mcek.

ConpoTuBneHne BHELWHeEW LenM npuM  3aMKHYTOM  COCTOSIHUU
MEeXaHUYECKNX KOHTaKTOB He JOIMKHO npeBbiwaTtb 100 Om.

MepBuyHble npeobpasoBaTtenu pacxofa, QfaTyvku TemnepaTtypbl U
naBneHns obecnednBaloT npeobpasoBaHne BO3AEUCTBYHOLMX PUINHECKMX
BENMUMH B  SNEKTpUYEecKne  CcurHanbel, KOTOpble  MOCTynawT B
TennosblMUCIUTENb.  TennoBbluuciutTens  obecrneyvBaeT npuvem MU
06paboTKy BXOOHbIX CWUrHamnoB, pacyeT NapaMeTpoB TEMNIOHOCUTENS U
TENSOBOW 3HEPrMn, apxuBupoBaHWe napamMeTpoB, BbiBog Mx Ha XKW,
npuHTep. BbiBog napameTpoB Ha 3BM ocyuwecTBnseTrcs C MNOMOLbHO
nporpamMmebl none3oBatens  «teplo07.exe»

1.5.1.1 YcTpowncTteo v npuHuun padots! MNP

Mo  3aKkoHy  9NEKTPOMarHUTHOW  WHAOYKUMW  MNpU  MPOXOXAEHUMU
3NEeKTPONPOBOAHON cpedbl 4Yepe3 MarHMTHoe none B Hel, Kak B
OBMXYyLLEMCA NPOBOAHMKE, MHAyUMpyeTcs 93.4.C, NponopuMoHanbHasi
CpeaHen CKOPOCTM XUAKOCTU UNKU pacxoay.

Ha cunoeble katywkn [P ¢ 6Grnoka mutaHus MoQaeTcs  MMMyrbCHOE
HanpspkeHre Un onsa cosgaHns MarHUTHOMO NOIst B MOTOKE KOHTPONMpyeMown cpeap.

MmnynbcHein  curHan Ua BocnpuHumaetca anektpogamu T[NP wu
nogaeTcsa Ha TennoBblYUCTIUTESb.

Amnnutyga curHana Us nponopumoHanbHa Npov3BeaeHIo CKOPOCTU NOTOKa
V, cpeaHen MarHNTHOM MHAYKUMM BCp 1 paccTosHUIO MeXay aneKkTpoaamu:

Us=V-Bcp'D3

KoHcTtpyktmeHo T[NP npegcraesnser cobow  yyactok Tpybel €
N30IMPOBaAHHON BHYTPEHHEN MOBEPXHOCTbI. Ha Tpybe pacnonoxeHbl gse
CUMNOBbIE KaTYLLKKW, co3aatome BHyTpU TpyObl MarHMTHOE nore. 3nekTpoapl
YCTaHOBMEHbI AMaMeTpanbHO MPOTUBOMOMOXHO B MSIOCKOCTU MOMEPEYHOro
ceyeHmss  Tpybbl.  OnekTpoabl  ANMEKTPUYECKUM  U30NUPOBaHbl  OT
MeTanmnnyeckon CTEHKM TPyObl M3ONSLMOHHLIM MOKPLITUEM ((DYTEPOBKON).
Ha kopnyce INIMP pacnonoxeHa MOHTaXHasi kopobka, B KOTOPOW HaxoauTcs
Konoaka Ang noAkrntoyeHns nuHum ceasu MNP ¢ TennosbluucnvTenem.

1.5.1.2 YCTPOWMCTBO M NpUHLUMN paboTbl TEPMOMETPOB MNaTUHOBLIX

BHewHnu Bua TepmomeTtpoB nnatuHoBbix KTMTP-04, KTCIMP001 n cxembl
anekTpuyeckne npuBedeHol B npunoxeHun B. KoHCTpykuma TepmMomeTpoB
NNaTMHOBBLIX repmeTnyHa. MoHTaxHasa 4YacTb 3alUTHOW apmaTtypbl TEPMOMETPOB
NNaTUHOBLIX BbIMONTHEHA U3 aHTUKOPPO3UOHHOW CTanu.

B kOMNNekT TepMOMETPOB MNMATUHOBBLIX TEXHUYECKMX pasHocTHbIx (KTITP,
KTCMNPOO1) BxoguT ABa TepmMoMeTpa MMNaTWHOBLIX,  WUMEIOLNX HOMUHAIbHYIO
cTatndeckyto xapakrtepuctuky (HCX) 100r1, knacc gonycka — A, 4eTbIpEXNPOBOAHYHO
CXeMy noAKrnvYeHnd.

MpuHuMn paboTbl TEPMOMETPOB MMATUHOBBLIX OCHOBAH Ha W3MEHEHWUU
3NEKTPUYECKOrO COMPOTUBIIEHUS NNATUHOBOTO YyBCTBUTENLHOTO 3rieMeHTa
B 3aBUCMMOCTW OT TemnepaTypbl U3MepsieMor cpefbl.

12



1.5.2 YcTponcTBO M paboTa TennoBbluMCnIUTENs

1.5.2.1 OnucaHune KOHCTPYKLUMM TENSOBLIMNCIINTENS

TennosbluucnuTens cobpaH B NracTMaccoBOM KOpMyce, COCTOsILLEM U3
yrnyOneHHOM HUXHEN YacTu U BEPXHEN.

B  HwmxHem yacTu  Kopnyca  pacnonoxeHol  6rnok  3anuTku,
npeobpasoBaTenu N3aMepuTenbHblie U UCTOYHUK MUTaHWUS.

K BepxHen kpbiwke 3akpennsiercd Omnok o6paboTkM curHamnoeB c
npeobpasoBatenem R-U, wuHTepdencom RS-232, MMKpPOMNPOLIECCOPOM,
apxvBom, nutueson 6atapenkon, XKKW, BbINONHEHHbIA HA NeYyaTHOW nnare.

BHyTpeHHue aneKkTpuyeckme coeguHeHus TENNoBblYMCIINTENS
OCYLLECTBMAITCA C MOMOLLbIO ManorabapuTHbIX pasbemMoB C MNIOCKAUMU
NEHTOYHbIMY Kabensimu.

1.5.2.2 OnucaHue pyHKUMOHANbHOWM CXEMbl TEMMOBLIYNCIINTENS

PyHKUMOHaNbHasA cxema TennoBbIYUCNNTENS NPUBEAEHA Ha PUCYHke 1.
Mpeobpasosatenn R-U cnyxaT gna npeobpasoBaHWs COMPOTUBNEHUS
BHELLUHUX TEPMOMETPOB MNNATUHOBLIX B HAMNPSXKEHUE.

dopmumpoBaTenu-npeobpasoBaTenu cnyxar ansa npeobpasoBaHusa ypoBHeN
BbIXOAHbIX curHanos ¢ MNP B ypoBHU cMrHanoB MUKponpoLeccopa.

B Onoke 3anutkm opmMupyloTCS NpsMOYrofibHble curHanel Un u
nogatoTca Ha cunoBble kaTywku MMNP gna co3gaHWst MarHUTHOrO Mons B
NOTOKE KOHTPONUpyemoun cpeapl.

BbixogHble curHanel c npeobpasosaTenen R-U noctynawT Ha
KommyTaTop. BbixogHble curHanbl C¢ KoMmyTatopa noctynatT Ha AL
MUKponpoueccopa. BbixogHass wuHdopmaumss C  [0aTuvMKoB  AaBrieHus
noctynaet B MUKpOMNpoLeccop.

Mukponpoleccop BbLINOMHAET MNpveM W npeobpas3oBaHME CUrHanoB,
pacyeT napameTpoB MO KaHanam, BbiBOA JAaHHbIX Ha uHaukatop XKW, B
apxuB, Ha nHTepdencHyto cxemy RS-232.

YacTtoTa 3anpoca BXogHOW MHdhopmauum (4actota namepenmi) 1,6 u.

MamATb NporpamMm sIBNAETCA COCTABHOW YacTbi MUKpoMpoLeccopa.

3aHeceHne B apxvMB W3MEPEHHbIX (BbIYMCIIEHHbIX) MNapamMeTpoB
NPOUCXOAMT MO UCTEYEHMU Kaxaoro vaca. Npu HeobxooMMoCTK BbiBOgaA Ha
uwHavkaumio wunn OBM (npyHTep) apxuBHbIX [AaHHbIX 3a Tpebyembin
NPOMEXYTOK BPEMEHM OnepaTop BBOAMT C MOMOLLIbIO KHOMOK TEMnocyeTymKa
Heobxoammyto aaty u nonydaeT Ha XKW nnn OBM (npuHTep) Tpebyembie
napameTpbl. Mpyn aTtoM paboTa OCHOBHOM NpPOrpamMbl MO W3MEPEHUID U
BbIYMCMEHUNIO MApPaMETPOB He NpeKpallaeTcs.

Mpu oOTKMYEeHMM ceTeBOro nuTaHus obecnevymMBaeTcs XpaHeHue
APXUBHbIX AaHHbIX, HAKOMJIEHHbIX 0 MOMEHTA OTKITIOYEHUS NMUTaHUS.

ONEeKTPOHHbIE  Yacbl  peanbHOrO0  BPEMEHW  peanu3oBaHbl  Ha
WHTerpansHon mukpocxeme tuna DS1307.

ONEKTPOHHBIN apxvB npepcrasnseT cobon ANEKTPUYECKU
nepenporpaMmMmpyeMoe MOCTOSHHOE — 3anoMuHarowee ycTtponcteo. OH
peanu3oBaH Ha MHTerpanbHoOn Mukpocxeme Tuna 24LC256-10-3,6.

Mpn nepegaye u npueme uHdoOpMauMnm no kaHany «RS232»
ucnonb3yetca WHTerpanbHas Mukpocxema Tuna TIL193, nossonswowas
OCYLLECTBUTb ranbBaHWYECKYH0 Pa3BsA3Ky C BHelHen SBM.

Brnok nutaHus BbipabaTbiBaeT HaNpsXKeHWsl, HeobxoaMMble ansa paboThbl
TENNOBbIMUCTIMTENS.
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ApxvB npepctaBnsieT cobon  nepenporpaMmMmmMpyemMoe  MOCTOsSIHHOEe
3anomuHatowee yctponcteso (MM3Y) m cnyxut ana [oONroBpeMEHHOro
XpaHeHVs NapameTpoB TenocHeTYMKa.

UHTepdenicHas cxema RS-232 ocyuwlectenseTr npeobpasoBaHue
BbIXOAHOW WH(popmMaumnm Mukporpoleccopa B cTraHgapT RS-232 ans
npuema 3ToM UWHopmauum BHewHen 3BM, a Takke ob6paTHoe
npeobpasoBaHne Ansg npueMa MUKponpoLeccopomMm komang ot 3BM.

O6meH nHgopmauuven no kaHany RS-232 ocyulectsnsgerca ¢ pasbema
«RS232».

1.5.2.3 OnucaHue anroputma padoTbl TEMSOBLIYNCIINTENS

TennoBbMNCANTENb OCYLLECTBISET BbIYUCIIEHNE TEKyLlenl TEennoBon
MOLHOCTK g, I'x/4, B kKaXkaoM kaHane no copmyne

g =d,-p-h;,

roe dy - Tekywmin o6 beMHbIN pacxod TENMOHOCUTENS B KaHarne, M3ly;

0, - YAenbHas NNoTHOCTb TENMIOHOCUTENS AN TeKyLlen TemnepaTypbl
B kaHane, T/M>;

h; -yoenbHag  SHTanbnua  TennoHocuTensa B kKaHane (B
Tpybonposoae), I'x/T, i - Homep kaHana (i=1, 2).

Tekywunin MaccoBbI pacxod TEnnoHocUTeNs m, T/4, UHAYUMPYEMbIN
TENMOBLIYUCIIUTENEM B KaXXJOM KaHane, Bbluucnaetcs no chopmyne

m =d,-p-

dopmMynbl pacyeTa MaccCbl TEMNMOHOCUTENS WM KONMMYecTBa TEMNMOBOW

3HEprMM ANs KaXaoro BapyaHTa UCMONHeHUs npuBeaeHsl B Tabnuue 5.

Tabnuuya 5
Bapl/laHT NCNOJTHEHUNA q)OpMyﬂbl pac4yeTa MaccChbl TenJioHocuTena n
(KOMrIJ'IeKTaLWIVI) KonuyecTBa TENSI0BOMN SHEPInn
TC-07-1 Qu=Mz(hy-h2)+(M1-M2)( hs-hy)
Mi=Vip1,
M=V,
ti,t, P1, P2.
TC-07-2 Qu=My(h;-hy) ,
Mi=Vip1,
t, b
TC-07-3 Qu=My(h;-hy) ,
M=V,
t, b

roe: Q, — noTpebnéHHas Tennosas aHeprus, I'Ox (MTkan);

Vi, Vo - o6beM TennoHocuTens 3a onpefenéHHbIi Nepuon BpEMEHN B
nopatoLem 1 o6paTHOM TPyGONPOBOAAX COOTBETCTBEHHO, M°;

P, P2 - MNNOTHOCTb TENmoHocuTensa B nogawwem u  obpaTHOM
TpyGONpoBOAax COOTBETCTBEHHO, T/M>;

M;, M, - macca TennoHocuTens 3a onpeaenéHHbld Nepuos BPEMEHU B
nogatoLem n obpatHomMm TpybonpoBogax COOTBETCTBEHHO, T;
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hy, h, — ypenbHas 3HTanbnua BOAbl B nojawowem u obpaTHOM
TpybonpoBogax cooTBeTcTBEHHO, [[Dx/T (MTkan/T);

hy — ycnoBHoe 3HadeHue (KOHCTaHTa) YAenbHOW 3HTanbnuu XOnogHoW
BOAbl, COOTBETCTBYyWOLlee BblOpaHHOMY W BBEAEHHOMY B MNporpammy
pacyeToB 3HaYEeHUIO TemnepaTypbl xonoaHow soabl, I'Ix/T (Mkan/T).

Mocne  3aBepLueHns BblY/CMEHWS napameTpoB npoussoanTcs
dopmMmpoBaHMe MaccmBa MHAMKALMKN 1 BbIBOA, MHhOPMaLIMM Ha UHAMKATOPbI.

Mo »>kenaHuio onepaTtopa Ha uWHOUKaTOpHOEe Tabno BbIBOAATCA
COOBLEHNA U 3Ha4YeHUs napameTpoB B COOTBETCTBMU CO CTPYKTYPHOW
CXEMOW MEHI0, NpUBEAEHHON B NpunoxeHun W.

1.6 MapkupoBka u nnombupoBaHue

Ha BepxHen kpbilwke TennocyeTynka (CM. PUCYHOK 2) HaHeceHbl
cnegywowune Hagnueu:

- HauMeHoBaHVe 1 obo3HaYeHVe usgenvs (TennocyeTymka);

- 3aBOJ M3rOTOBUTESb M €ro TOBApHbIN 3HaK;

- 3HaK YTBEPXAEHUS TUNa CpeacTsa U3MepeHui;

OAO AP3AMACCKUMA
NPUBOPOCTPOUTESNBbHBIN

‘ﬁ‘ 3ABOA

>

TennocuyeTymk
TC-07 v

XN

PucyHok 2

Ha «kpbllike, pacnonoXxeHHOMW Haj BHELWHWMW pasbemMaMy, HaHeCeHbl
Hagnucu «KaHan 1», «KaHan 2», «CuyeTtunk», «RS232».

Bosne ceTeBoro wWHypa ykasaHO HarnpsikeHue U 4YactoTa CeTeBOro
NUTaHnA: ~220B 50 Iy,

Ha ocHoBaHWM Kopnyca HaHeceHb! criefylolme Haanucu:

- HaumeHoBaHue n 060o3HayYeHve (TennoBbIYNCIIMTENS);

- MOPSAKOBbIN HOMEP N3Aenus;

- FOA, N3rOTOBMEHMUS.

TennoBblucnUTENb ONMOMOGUpoBaH nnoMbamu, pPacrnonOXeHHbIMU B
MecTax, ykasaHHbIX Ha pucyHke b.1.

Ha TMP »n Ha KoMnnekre TEpPMOMETPOB MMATUHOBLIX TEXHUYECKUX
Pa3HOCTHbIX MIIOMObI YCTAHABMMBAIOTCA Ha BEPXHEW KPbILKe, 3aKpbiBatoLwen
MOHTa)XHYH0 KOPOOKY Mocne pasmeLLeHUst U MOAKMIYEHNs Ha 0O bekTe.
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Ha wunbavke, NpuKpenneHHoM K TepMOMETPY NNaTMHOBOMY, YKa3aHo:

- TOBapHbIV 3HAK NpeanpusiTus- U3roToBUTENS;

- TMN TepMOMETpa NNaTMHOBOIO U €ro Kracgc;

- 3aBOCKOW HOMEP;

- JaTa N3roToBneHus.

1.7 KoHcepBauua 1 ynakoBKa

KoHcepBaumsi 1 ynakoBka COCTaBHbIX 4acTel TennocyeTymka (Kpome
MMP), npyHagnexHoCTen, 3KCnnyaTaunoHHOW AOKYMEHTaUMM ANa XpaHeHns
W TPaAHCNOPTMPOBaHWSA NPON3BOAMTCS crneayloLwmm obpasom:

- Kaxpgasi COCTaBHas u4acTb, MPMHAANEXHOCTW, 9KCMnyaTauuoHHas
OOKyMeHTaums oTAenbHO 3aBopayvBalTca B Oymary M nomewairoTcsl B
NOMNM3TUIEHOBbIE MELLKN BMECTE C CUIMKarenem-ocylmnTenem;

- MONMUITUNEHOBBIE  MELWKN  ODXMMaKTCA N0  MOBEPXHOCTU
yrNaKkoBbIBAEMOI0O U3AENNst pyKamu;

- U3 MONMITUINEHOBbIX MELLIKOB OTKa4YMBAETCS BO3yX, MELLKV 3aBapUBatoTCs;

- NOMMATUNEHOBbLIE MELLKM NOMELLAIOTCA B OOHY UMM HECKONbKO KapTOHHbIX
TPaHCMNOPTUPOBOYHLIX KOPOBOK, Ha AHO KOpobkM (kopobok), no Gokam, cBepxy
YKIaaplBalOTCA NPOKNagku m3 roprpoBaHHOIO KapToHa (ynakoBka AOmKHa
ObITb NNOTHOW, NEpeMeLLeHne NpeaMeToB B KOPOOKe He JoMnyCcKaeTcs);

- KapTOHHas kopobka (Kopobku) 3aknemBaeTcs;

- Ha KOpOobKy HakneMBaeTCs YNakOBOYHbIA NUCT C OATOW KOHCepBauum m
pOCMMCbIO NMLa, NPOM3BOAMBLLENO KOHCEPBALIMIO.

Ons TpaHCnopTMpoOBaHWs KOPOOKW yknagpiBalTCs B OepPEeBsiHHbIN
TPaHCMOPTUPOBOYHBIN ALLUK.

MapkvupoBka TpaHCMOPTHOW Tapbl [OOJMKHA codepxaTb Ha OOKOBbIX
CTeHKax MaHUNYMNSAUNOHHbIE 3HaKu: «BEPX», «XPYTKOE -
OCTOPOXXHO!», «bEPEYb OT BJTAM».

CsobogHble mecTa B OepeBAHHOM AlMKe  3anorHATCA
aMopTM3NPYIOWMM MaTepuanom (OpEeBECHON CTPYXKOW, rodpuvpoBaHHbIM
KapTOHOM), ALK 3abnBaeTcs.

YnakoBka AormxHa 6biTb NoTHON. MepemelLeHne npegmMeToB B ALWMUKE He
ponyckaeTcs.

TemnepaTypa oOKpyXatoLwen cpedbl MpPU KOHCEpBaLUMM W YNakKoBKe
JomkHa HaxoguTbes B npegenax nmwoc (20+5) °C, oTHocuTenbHas
BNaXHoCTb Bo3ayxa Ao 80 %.

B nomeleHun, roe nponsBoanTCst KOHCEPBALMSA U YNakoBKa, HE OOIMKHO
ObITb MbINK, MAPOB KNCMOT U LLENOYEN, arpeCcCUBHBIX ra3oB.

MNP koHcepBauuKn He NoLBEPratoTCA.

Ona TtpaHcnoptuposaHus [MMNP  yknagbiBaoTcs B TPAHCMOPTUPOBOYHBIN
OepeBsIHHbIN ALK, BbICTIIAHHbIN BHYTPW BriaroHenpoHuuaemon 6ymaron. MNP
YCTaHaBMUBAKOTCA Ha MOACTABKM C aMOPTU3MPYIOLLMM Martepuarom, MiIoTHO
3aKpennaTCa B ALLMKe NiaHkaMyM C aMOPTU3UPYHOLLUMM MaTEPHAIoM.

Kpennexune MIMNP gomkHo ObITb NpoYHbIM, NnepemelleHne MNP B Awwmke
He gonyckaeTcs. Awuk 3abrnsaeTcs.

B TeyeHve rapaHTUMHOrO cpoka noTpeduTens 00s3aH XpaHWUTb
TPaHCMOPTUPOBOYHYIO YNAKOBKY 3aBOAA-M3roTOBUTENS.
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2 NICNOJNb30OBAHUE MO HABHAYEHUIO

2.1 3kcnnyaTtauMOHHbIe OrpaHU4YeHus

TennocyeTynk NpegHa3HayeH Ans YyCTaHOBKM BHE B3PbIBOOMACHbLIX 30H, B
MecTax HaumeHee noABepXeHHbIX BUbOpauumvM u yaobHbIX Anst ocMOTpa U
obcnyxuBaHus.

K pabote ¢ TenmnocyeTynmkoM JonyckawTca nuua, npolweawmve
WHCTPYKTaX MO TexHuke Ge30MacHOCTU U U3yuMBLUME 3JKCMyaTaLUOHHYHO
OOKyMeHTaLuuto.

Mepen BCKpbITUEM SiLLIMKA HEOBXOAMMO NPOBEPUTH COXPAHHOCTL Tapbl. B
3UMHee BpeMs BCKpPbITME TPaHCMOPTUPOBOYHOIO SILLUKA MOXHO MpPOBOAUTL
TONbKO MOCHE BbIAEPXKKM €ro B TedeHre 24 4YacoB B HOPMarsbHbIX YCITOBUSIX.

Mocne BCKpbITHA SlLMKa COCTaBHbIE YacTy TennocyeTymKa ocsoboxaatoT
OT yMaKkoBOYHOTO MaTepuana W npotupalT. 3aTtem npoBepsioT
KOMMMEKTHOCTb cornacHo nacnopty JIF®N.411721.009 TC.

2.2 Mepbl 6e3onacHocTU

221 Tpu pabote c TennocyeTyMkoM Heobxogumo cobnogatb
OencrteyllWmMe npasuna no TexHuke 6GesonacHocTn npu paboTte cC
3MNeKTpoycTaHOBKaMN N PYyKOBOACTBOBaTbCA TpeboBaHusaMM GesonacHOCTU
no MOCT 12.3.019-80, NOCT 12.2.086-83, TOCT P.51350-99.

2.2.2 K pabote no MOHTaxy, ycTaHOBKe, MoBepke, OBCNyXuBaHWo "
3KCnnyaTaumm TennocyeTynka AonNyckaTes nuua, umetrowme Heobxoammyo
KBanudmkaumio, npowealne WHCTPYKTaX MNo TexHuke ©GesonacHocTy,
N3y4YMBLUNE SKCMITYTALMOHHYIO JOKYMEHTALMIO Ha TENTOCYETUNK.

2.2.3 Bce paboTbl MO MOHTaXy M OEMOHTaXy HeoOXOAMMO BbIMONHATb
Npy OTKMIOYEHHOM HaMpPsKEHWM MNUTAHUA, MpPU OTCYTCTBUMM XKMOKOCTU B
TpybonpoBoge M B CTporoMm cooTBeTcTBUM C «[llpaBunamu ycTpowncTBa
anektpoyctaHoBok» (MMY3), «[llpaBunamm TexHUYeckom aKcnnyaTauum
anekTpoyctaHoBok notpebutenen» (MT3) wu «MpaBunamm TEXHUKU
BesonacHOCTM Mpu  3Kcnnyatauuu dneKTPOyCTaHOBOK MoTpebutenen»
(NTB).

2.2.4 To anekTpobe30nacHOCTM TENMOBLIYNCAINTENL OTHOCUTCS K Kraccy
01 nolOCT 12.2.007.0-75, TOCT P 51350-99.

BHUMAHUE! OCTOPOXHO OBPAWAMWUTECb C CETEBbIM
KABEJNNIEM TMEPEMEHHOIO TOKA. MNEPEO BKINWYEHUEM B CETb
YBE[AUTECb B LIENOCTHOCTW KABENSA WU BUITKU. NPU BKIMOYEHUWN BUITKU
B PO3ETKY BCErgA OEPXWTECb 3A BWUIKY. USBBETAUTE YOAPOB IO
OKPAHY XKW, TAK KAK OH XPYMNOK. B CIYYAE BO3HWKHOBEHUA
HEWNPABHOCTEN OTCOEOMHWUTE CETEBOW KABENlb OT PO3ETKW U
CBAXWTECb C PEMOHTHOU CNY>XBOW. NP1 OYUCTKE KOPMYCA TBM HE
MCMONb3YUTE ATPECCUBHBIE XXKUOKOCTW. ECNIU KOPMYC 3ArPA3HUICS,
MPOTPUTE EFO MAKOU CYXOU XIMOMYATOBYMAXHOU CANNPETKOMWN.

2.3 MoHTax

2.3.1 PaboTbl, cBSI3aHHble C MOHTaXOM W [OEMOHTaXOM [JOMKHbI
BbINOMHATLCA MEPCOHaNoM Cneunanma3npoBaHHbIX OpraHu3auni, UMeLmnx
nuueHsnio naBaHeproHag3opa Ha NpPaBo BbINOMHEHUS TakmMx paborT.

2.3.2 YcTtaHosky [P, TepMOMETPOB NMaTUHOBBLIX 1 AaTYMKOB AABMEHUS
B TpybonpoBog Heobxoaumo npou3BOAMTbL B MecTax Tpybonposoaa
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HavMeHee MOABEPXKEHHbIX Bubpauum © yaobHbIX Ans  ocmoTpa U
obCcnyxmBaHums.

TennoBblMMCANTENb  3aKpennsieTcad Ha CTeHKe B BepTMKalbHOM
NONOXeHNN N1 ycTaHaBNMBaeTCs Ha LuTe.

2.3.3 lMNepBnyHbI NpeobpasoBaTens pacxopa MNP yctraHaBnuBaeTca B
TpybonpoBo C ANMHOM MPSMOMMHENHbIX y4acTKOB He MeHee 5[y nepen
MNP v 3 Oy 3a Hum.

BHyTpeHHMI gnameTp NpAMONUHENHBbIX y4acTKOB TpybonpoBoaa OOMKeH
cooTBeTCTBOBaTb BHYTpeHHemy auameTpy [P ¢ oTknoHeHnem He Gornee
+2 %.

Mpu yctaHoeke MNP B Tpybonposoae Heobxoanmo obecneynts Npamble
y4yacTkm 6e3 rMapaBnMyecKkMx COMPOTMBIIEHMN, WCKaXKaloLWwMX MNOTOK
(HacocoB, BEHTUNEWN, 3aOBWXKEK, KIanaHoB, KOMEH 1 T.M.).

3anopHas apmaTtypa [OOJDKHa YCTaHaBnUBaTbCS Ha pacCTOSHUU He
meHee 10y go IMMP vn 50y nocne MMP.

Mepexon mexgy pasHbIMM AnaMeTpamy TpybonpoBOAOB AOMycKaeTcs
BbINOSMHATE C MOMOLLBIO KOHLUEHTpuyeckux nepexogos no NOCT 17378-83
UM KOHMYECKNX NnaTpybKoB KOHYCHOCTLIO He Bonee 18 °.

MNP ycraHaBnuBaetca npu nbBOM nonoxeHun Tpybonposoaa
(BepTUKanbHO, rOPU3OHTANbHO), MpM 3TOM JOMKHO ObiTb obecneyeHo
3anonHeHne Bcero obbvema Tpybbl MNP namepsemon cpepon. lNMpumepsi
YCTaHOBKW MepBU4YHbIX npeobpasosaTenen pacxoga MNP B Tpybonposos
npvBegeHsbl B npunoxeHunn K (pucyHok K.2).

MrP Heobxoaumo ycTaHaBnMBaTb B TPyOOMPOBOAHYH JIMHUIO TakUM
obpa3oM, 4TOObl HanpaBneHWe CTPENKU Ha ero Kopnyce coBnagano C
HanpaBneHnem noTtoka Boabl. [IMP  ycTaHaBnuBaetcs B paspbiB
TpyboONpoBOAa MOHTaXHOW KOPOOKOW BBEPX MEXAY OBYX, MPUBAPEHHbIX K
Topuam Tpyb naHueB, 1 3aTarMBaeTcs NpyM NOMOLLM GONTOB UMK LUMUIIEK C
rankamun. NP1 yctaHaBnmBaeTca B nogawowmi tpybonposog, MNMP2 — B
o6paTHbIN.

MpuBapeHHble bnaHubl AOMKHbLI BbITb COOCHBI M NiockonapannenbHbl
apyr apyry (cm. pucyHok K.1). ®naHupbl, BXxogswme B KOMMIEKT MOCTaBKW,
dUKcMpyroTCca Ha Tpybe C NOMOLLILIO nonyKoneL,.

Bo naHupl npegBapuTenbHO yCTaHaBMMBAKTCA KomnbLeobpasHble
TEPMOCTOMKME NPOKMaaKM (U3 napoHmTa unu droponnacra).

Mpn HeobGXOAMMOCTU YCTAHOBKM BEHTUNSA pPErynvpoBaHWsi pacxopa
pekomeHayeTcsl ycTaHaBnueaTe ero nocre [MMNP, Tak kak B npouecce
akcnnyataumn T[NP gomkeH ocTaBaTbCA 3anoOfHEHHbIM  BOAOW  Npu
oTCyTCTBMM pacxoga B Tpybonposoge. MNP u TepMoMeTp nNaTtMHOBBLIN,
yCTaHaBnMBaeMble B 0OpaTHbIX TPyOONpPOBOAaX, OOIMKHbI pasmellatbecs 00
MecTa NpucoegmHeHns nognuTovHoro Tpybonposoaa.

2.3.4 TepmomeTpbl nnaTuHOBble B Tpybonposogax (nogatowem,
obpaTHOM) ycTaHaBNMBAKTCS B crieyunarnbHble rMb3bl UM 606bIwkn (CMm.
npunoxexue J1), no3BonsawoLWmMe OEMOHTUPOBATL TEPMOMETPLI NITATUHOBLIE
B npoLecce aKcnnyaTauum.
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'Mnb3bl BBApMBalOTCS B OTBEpPCTME B Tpybonposoae nof yrnom go 45 °©
HaBCTpeyy MOTOKy TennoHocuTens. Ha kKoHue rvnb3 npegycmaTpvBaeTcs
pe3bba nop wWTyuep TepMoMeTpa nnatuHoBoro. [lepen ycTaHOBKOW
TEPMOMETPOB MIIATUHOBBLIX B MMNb3y 3anMBaeTcsi TpaHCHOpPMaTopHoe Unm
TypOunHHOE Macno ¢ uenbio obecneyeHuss TEMMOBOro KOHTaKTa.

B nopatowem n obpatHom TpybonpoBogax TepMOMETPbl MMaTMHOBbIE
(OT1, AT2) yctanaBnuBatoTca 3a gatumkom pacxoga MNP unu nepen Hum
Ha paccTosiHum He MeHee 3[ly. Cxembl MOHTaxa TenmnoCYETYNKOB
npuBeLeHbl B NPUIOXeHUN A.

[OnvHa MOHTaXHOW 4YacTu TepMoMeTpa NnaTUHOBOro BbibMpaeTcs B
npegenax (0,6 +1,5)[ly BHyTpeHHero anameTtpa TpybonpoBoga, gnameTp
He 6onee 0,2 BHYTpeHHero anameTtpa Tpybonposoaa.

Mpy HEBO3MOXHOCTU 06ECNEYNTb YKa3aHHbIE COOTHOLLEHWS, AOMYCKaeTCs B
TpybonpoBoge co3gaBatb (hopkamepbl COOTBETCTBYHOLLErO AvameTpa, Wim
yCTaHaBnMMBaTb JAT4MKM TemnepaTypbl B KONleHO TpybonpoBoaa.

Bca pabovas dactb TepmomeTpa NNaTtMHOBOrO (runb3a) [AOMKHa
Haxo4WTbCH B NOTOKE TEMNMOHOCUTENS U BECb 06BbeM TpybonpoBoaa A0OMKeH
ObITb 3aMONHEH BOAOMN.

MoHTax pacxogomMepa-cHeTyMka B KaHane XornogHom (ropsden) BoAapl
Npou3BOAUTCA COrMacHO PYKOBOACTBY MO 3KCnnyatauum Ha wusgenve u
pekoMeHaaLUui, NpuBeaeHHbIX B NpunoxeHun XK.

2.3.5 OnuHa nuHum ceasm ot TBM pgo MNP, KTMTP, pacxogomepa-
cyeTynka He 6onee 100 meTpoB (Npw yCNoBUW, YTO COMPOTUBIIEHWNE FIMHUU
cbeMa curHanoB c¢ anektpogoB T[NP He npeBbiwaetr 30 Owm, a
conpoTueneHus no Nuuuam nutanus MNP He npesbiwaeT 5,0 Om).

MoOHTaX 3neKkTpuyeckux LUenew TennocyeTyMka MpoBOAMTCA B
COOTBETCTBMM CO CXEMOW MOAKIIOYEHNS, N306paKeHHOM Ha PUCYHKe 3.

CxeMbl  9neKkTpuyeckMe COeAMHUTENbHBIX XXIYTOB  TennocyeTyuka
npvBeaeHbl B NpunoxeHn M.

PekomeHayeTcsa kabenu npoknagpiBaTb Kak MOXHO Aanblue OT CUMOBbIX
NNHUA.

Ons ucknoyeHus nonagaHusa Bnarm  BHYTPb kopobku [P kabenb
cnenyeT NpPoOTAHYTb Yepes repmoBBoAbl. [1py 3aKkpbiBaHUN KPbILLKM KOPOOKK
MMP pesnHoBasa nMpoknagka Mexay KOPMyCOM W KPbIWKOW AOIDKHA ObiTb
yrnoxeHa TakMM obpasom, 4TODObl MCKNOYANoOCh HanMyne 3a3opoB MeXAy
coeguHsIeMbIMU aeTansmu.

CoeguHeHne TennoBbIMUCIUTENS C TEepMOMETpamMy NNaTUHOBBIMU
NpOn3BOAMTCS MO YETbIPEXNPOBOAHON CXxeMe NpoBoAaMW C MEOHOW XKWUMOW
OOVHaKOBOro ceyeHus. [AnuHa xryta gomkHa 6bitb He 6onee 100 m.

K pasbemy «RS232» nogkntovaeTcs BHewHAs OBM (unu npuHTep).

BHUMAHUE! NMEPEO TMPOBEOEHMEM 3JIEKTPOCBAPOYHbLIX PABOT

PEKOMEHLOYETCA OTKINIOYATb TENNOBLIYUCIIUTENb OT CETU NMUTAHUA U
OT OATYMKOB.
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Tenaosbraucnureanr TBM

«Kanan 1»  «Kanan 2» «Cuerynry «RS232»

o Kryt “RS232"

COKryr Tipunrep)

9BM

(upuHTEP)

Kryr
me2 || [ e | b—m ‘/mymr

Pacxomomep-
anz CUHETHHK

PucyHok 3 — Cxema noaknioyeHWss nepBUYHbIX NpeobpasoBartenen
pacxoda, [aTuyuMKOB TemmnepaTypbl, pacxogomepa-cyeTyvka, OaTyYUKOB
Aasnenuns n 3BM (npuHTepa) k Tennosbldncnutento TBM.

TemaossiaucnuTens 1TBM

«Kangair 1»  «Kaman2»  «Cueruuk»  «RS232»
1
Kryr “RS232”

CKryr Tlpunrep™)

OBM

(TIpUHTED)

[]
[1P2 T2

PucyHok 4 — Cxema noOKMYeHUs MepBUYHBLIX NpeobpasoBaTenen

pacxofa, gaTyvMkoB Temnepatypbl 1 OBM (MpuHTEP) K TENNOBbIMUCANTENIO
TBM (BapuaHT 6e3 pacxogomMepa-cyeTymka).
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2.4 NMopgroToBKa K paboTe
2.4.1 Bkntouuntb ceTeBoe nutanme TBM (220 B 50 Iy).
B TeueHue 10 cekyHO Ha nHaukaTope OTCYTCTBYET MHGOpPMauus, 3aTem

B TeYeHue 5 CeKyH[, NosaBnsAeTcs 3acTaBka , Toe
N — Homep Bepcumn paboyei nporpammbl. TemrocueTYnK
TC-07
Bepcust N
3atem Ha vHAOMKaTOpE BbICBEYMBAETCA OCHOBHAa 3acTaBka -

MHdOpMaLWs O TeKyLLEN AaTe, TEKYLLEeM BpEMEHW, BDEMEHUN HapaboTku.

242 Tlpn BbiNnycke ©N3 NpoOM3BOACTBA Ha 3aBOAe-U3roToBuTeEne
yCTaHOBMNEH BapuaHT pacyeta Tenma «0» (Bce wu3Mmepsiemble W
unHanumpyemble Ha XKW napameTpbl ycTaHaBnuBalOTCA B HyneBble
3Ha4YeHWs, KpOMe N3MepsieMor TemnepaTypbl U OABMEHUS).

Mpu 3anycke TennocyeTyMKka B 3KCNNyaTauuio yCTaHaBnMBalT COrnacHo
noamMeH0 npunoxexusa U:

- koA napons (npw BbiNycke C 3aBOAA—MW3roTOBUTENS] YCTAHOBMEH KOA
— 000001);

- KaneHgapHyo nary;

- Tekyllee Bpems;

- BapuWaHT YCIOBHOro UCNonHeHunst (HoMep BapuaHTa pacyeTta Tenna);

- pa3MepHOCTb M3MEepeHUs KonuyecTBa TennoBow 3aHeprum [k wunu
kan;

- 3HadveHue Temnepatypbl xonogHon soael oT 0 go 30 °C (Tonbko Ans
BapuaHTa 1, TC-07-1) yctaHaBnuBaeTca NoTpedmTenem no CornacoBaHuio ¢
TennocHabxawLen opraHn3aumen;

- HoMep aboHeHTa (o1 00 o 99) npm paboTe ¢ nokanbHou ceTbto ABM;

- HOBbIM Ko4 mnaponsd (npy HeobxoAMMOCTM), 3aluwalowmn ot
HECaHKUMOHMPOBAHHOrO  BMellaTensctBa B  paboTy TennocyeTymka
(yctanaBnuBaeTcs notpebutenem).

[ata BBOga TennocyeTynka B SKCNnyataumio AormkHa ObiTb OTMeYeHa B

nacropre.
Onsa BbiGopa pexuMa UHAVKAUMW U3MepsieMblX NapaMeTpoB crieayet
Nonb30BaTbCsl  CTPYKTYPHOW  CXEMOW MEHI0 TenjocyeTymka (cMm.

npunoxexwe U).

BHUMAHUE! PEXUM MHOWKALIUUA HA XK USMEPAEMOIO NAPAMETPA
NMPOOOIMXAETCA 3 MUHYTbI, NOCIE YEro TEMNMOCHYETYUK NEPEXOOUT B
OCHOBHOM PEXXUM MHOWUKALUWU OATbI, TEKYLLETO BPEMEHU U BPEMEHU
HAPABOTKW. OnNAd NMOBTOPHOIoO NMPOCMOTPA HA XKW W3MEPAEMOIO
NMAPAMETPA HEOBXOOMMO TMMOBTOPUTbL TMPOLUEAOYPY YCTAHOBKU
HEOBXOOUMOIO PEXXUMA MHOUKAUWW. NMPU NOSABNEHUN ABAPUAHOW
CUTYAUMM EE WHOUKAUMA B COOTBETCTBYIOWIEM 3ACTABKE
NMPOOOIMKAETCA LUENLIE CYTKW. MPU OTCYTCTBUM ABAPUNHBIX
CUTYALMHX UHOOPMALUA O KOJNIMYECTBE MOTPEBJIEHHOW TEMNOBOM
OHEPIUU, Qk, U KONIMYECTBE TEMNIOBOW SHEPIMKU, C YYETOM MOTEPb
TENNOHOCUTENA, Qy, OBHOBNAETCA KAXAbIE CYTKW.
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24.3 Homep kaHana wu3mepeHusi, MHOMKAUUSA COOBLLEHMI ob
aBapUMHbIX CUTyaUMsaX 3a TEKYLUA OeHb, BapUaHT YCIOBHOIMO WCMOMHEHNS
yCTaHaBNMBaeTcsl (M3 pexuMMa MHOUKAUUKU TEKYLLEro BPEMEHM) HaxaTuem

KHOMKK lz]

Mepexoa B pexumbl uHaukaumm “Apxus”, “MapameTpbl” n nHAVKaLun

TEKyLMX MapamMeTpoB OCYLLECTBMASIETCA HaXaTUeMm KHOMKM lE] B
COOTBETCTBMM CO  CTPYKTYPHOW CXemMon MeHio Tennocyetyuka TC-07
(cMm. npunoxexwne N).

MapameTpsl, nHanumpyemsle TC-07 ons BapnaHToB McnonHexwusa 1, 2, 3
npuBeaeHbl B NpunoxeHun H.

2.4.4. Kogbl owmnBoK (aBapuUiHbIX CUTyaLMn) N BO3MOXHbIE UX NPUYUHBI
npvBeaeHbl B Tabnuue 6 1 B pacnevaTkax apXvMBHbIX AaHHbIX, BbIBEAEHHbIX
Ha NpuHTep wunu BHewHwo IBM (cM. npunoxeHus I, P).

Tabnvuya 6
Koa ownbku Bo3moxHasa npnynHa
10000000 |HewucnpaBHOCTb AaTyMka TemnepaTypbl B NogaroLwem

TpybonpoBoae

01000000 |OTkas gaTyMKa gaBneHust B nogatollem TpybonpoBoge unm
06pbIB NMNHWM CBSI3M

00100000 |ABapuiHasa cuTyaums ¢ pacxogomMepoB

00010000 |TemnepaTtypa TENSIOHOCUTENS B Nogatolem TpybonpoBoae
(t1) HWKe TemnepaTypbl TENNOHOCUTENSA B 06paTHOM
Tpybonposoae (t2)

00001000 |HemucnpaBHOCTb AaTynka TemMnepaTypbl B 06paTHOM
Tpybonposoae

00000100 |OTka3 gaTtuuka gasneHus B obpatHom Tpybonposoge wnu
00pbIB NMMHWM CBA3N

00000010 |Paspsag unm oTka3 BHYTPEHHEro MCTOYHMKA NUTaHNS
00000001 | Bblknto4eHne ceTeBOro NUTaHUS.

Hannuuve B koge owmbkn umdpbl «1» CBUOETENBCTBYET O HELUTATHOM
cuTyaumn.

2.5 Pexxumbl paboTbl

2.5.1 NamepeHune Temnepatypbl TEMNNOCYETYMKOM MPOU3BOAUTCS Mocrne
BKITHOYEHUSI NUTaHUA B Niobom pexumme.

NamepeHne maccoBoro pacxoga TeMnMoHOCUTENs TemnepaTypbl
BblYMCMEHNE MacCbl TENSIOHOCUTENS, TEMNfoBOW MOLUHOCTM M KONMYecTBa
TEeNnoBOW 9Heprun Mnpou3BOAMTCH BCerga, €Cnu YCTaHOBIMEeH OAuH U3
BapMaHTOB UCMOMNHEHUS («1», «2» unm «3»).

2.5.2 Tennocyetunk TC-07-1, ncnonb3yembln B OTKPbITbIX CUCTEMAX C
koHTpornem NBC, moxeT 6bITb UCNOMb30BaH NoO nogatoLemy nnm obpatHomy
(c peBepcom noTtoka) Tpybonposoay. B aTom cnyvae yyeTHbIMU

23



napametpamu asnsoTcs My, Qq, t1 unu My, Q,, t,. Npun aTom gonyckaeTcs
B pacnevaTkax apXMBHbIX AaHHbIX Hannyne Ko4oB owunbOK B Tex KaHanax,
roe OTCyTCTBYeT TeNIOHOCUTENb.

253 [llpu paboTte TennocyeTynka Bce pe3ynbTaTbl U3MEPEHUn W
BblYUCIEHUN 3anucbiBalOTCd B  apxmB. ApXuBHble [OaHHble 3a
COOTBETCTBYIOLLMIA NEpPUOS BbIBOOAATCH:

- Ha MPUHTEpP COrNacHoO CTPYKTYPHOW CXEME MEHI0 TEMMOCYETUMKA;

- Ha OBM cornacHo nporpamme nonb3oBatens «teplo07».

Bpemsi HapaboTkn onpegensieTca no nokasaHmsm Ha KK,

2.6 BbiBog apxuBHOM MH(opMauum Ha npuHTep u ABM

2.6.1 U3 apxvBa BbIBOOSATCS UTOrOBbIE 3HAYEHMS MaccChl TEMIIOHOCUTENS
M;, KonmM4ecTBa TensnoBow aHeprm Q;, cpegHune 3HayeHus TemnepaTyp t;,
paenenunst P., rge i— HoMep kaHana.

BbiBog apxuBHOW WHOpPMaLMM OCYLLECTBISETCA B COOTBETCTBUM CO
CTPYKTYPHOW CXEMOW MEHIO TEMMOBLIYUCANTENS (CM. NpunoxeHne ).

2.6.2 Ha npuHTep BbIBOAMTCS apxmBHasa UHopmaums nocyTouHo (¢ 1 go
30 nnn 31 geHb) 3a NObOM MecsAl, TeKyLLero roga, ykasaHHbl onepaTopom
M noyacoBas WHcopmauuss 3a nwbon aeHb MecsLa, YyKa3aHHOro
onepaTopoMm.

[lns BbIBOOA apxXMBHOW MHAOpMaUMM HEOBXOAMMO C MOMOLLLK KHOMKM

lz] FlepeIZTVI M3 OCHOBHOIO peXxnmMa nHankauumnm aarthbl, TeK%LLI,eI'O BpeMEHN "

BpeMeHN HapaboTkn B pexxuM « ApxmBy». HaxaTtb KHOMKY
BeicBeunBaeTca coobueHne

ApXuB Ha IPUHTEP
*  MeCSYHBII
CYTOYHBIN

C nowmoLplo KHOMKM li] BbIGpaTh BUA Heobxoaumon MHdopMaLIMN.
3HaK «*» nepemellaeTcs M ycTaHaBNMBAETCA B CTPOKY MECSIYHbBIA WMNn
CYTOYHbIN apXmB.

HaxaTb KHOMKy lE] BbiCBeuMBaeTcs coobllieHne, npeanarawuee
YCTAHOBUTb MeCsl, U rog BbiBOAa MHGOPMaLMM WU AOeHb, MeCcAU, rog
BbIBOAA UHbopMaumn.

MNocne Ha60pa C NOMOLWbK KHOMOK ) y 3a|-|pa|_UMBaeMof/'|

VIH(*)OpMaLI,I/II/I HaXMUTE KpPaTKOBPEMEHHO KHOIMKY lz], BbIiCBE4YMBAETCA

3acTaBka a 3atem
Uner Buumanue!

aHaims @ || mmmemmmemmmeeeee
BBIBOJI apXHBa
Ha TINUHTED

Ha npuHTep BbiBOAUTCS HEOOX0AUMas UHpOpMaLMS.
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BosBpaT Kk uvHOMKAUMM  TeKyllero BpeMeHM  OCYLIEeCTBNAeTC
aBTOMaTU4Yeckn Yyepes 3 MUHYTbl UMM OJHOBPEMEHHBIM HaXKaTMeM KHOMOK

> )

BHAMAHUE! TMNPU MNMPOBEOEHUN NMYCKO-HANAOOYHbLIX PABOT WUIU
CMEHbI TEKYWEro BPEMEHM W [OATbl, C LENbIO WUCKMNIOYEHUA
OWLMBOYHbLIX APXUBHbIX OAHHbIX, YACOBOU APXUB TEKYLUUX
(HENMOJIHbIX) CYTOK HA PACMEYATKY HE BbIBOOUTb. MPU 3TOM
PE3YNbTATbI UBMEPEHWUIA 3A 3TU CYTKWU YUYUTBLIBAIOTCSA B UTOMOBOM
3HAYEHUU 3A MECAL.

2.6.3 Ha OBM BbiBOgMTCS apxuBHasi MHdopmaLms 3a Nobon MeCsL, TEKyLLEro
roga v nobor AeHb NOCNeaHero MecsiLia aKcnyaTaumm TenrnocyeTImnka.

BboiBog apxuBHOM uHpopmauum Ha 3BM npousBogutCca cornmacHo
pyKOBOACTBY nonb3oBaTens nporpammon «teplo07».

Cxema nogknoyeHus Ttennocyetymka TC-07 Kk KomMbloTepy 4epes
Mogembl M TenedOHHYIO NMMHUIO NpYBEAEHa Ha pUCyHKe 5.

2BM TC-07-1
IBM PC
“COM1 (COM2Y’ RSI32

“R§-232”
KaGens “RS-232C9pin/25pin” Kryr “RS

unu “RS-232C25pin/25pin”

RS 232 RS232
Moaem Moaem
IDC-2814BXL/VR v . IDC-2814BXL/VR

TenedoHHAA NAHUA

PucyHok 5 - Cxema nogkntodeHuns TennocyeTymnka
TC-07 k koMnblOTEPY Yepes MogeMbl U TeENeMOHHYIO NMUHUIO

2.6.4 Tpu Heobxogumoctn cbopa uWHGOpMaUuunM O napameTpax
TEeNnoHoCMTEeNs C TENNOCYETYMKOB, YCTAHOBIIEHHbLIX B CUCTEMAX OTOMNMEHNS,
BEHTUNAUMN (KOHOMUMOHUPOBAHWSA) U ropsyero BogoCHabXeHus CBA3b C
KOMMNbIOTEPOM  OCYLLECTBMASETCA 4depes koHTponnep cBsa3sn KC npwu
COeOVHEeHMN COCTaBHbIX YacTen CornacHo cxeme pucyHka 6. [lonyckaeTcs
NOAKITHOYEHNE A0 YeTbIpeX TeNNOCHETYNKOB.
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KC Katens “KC-ITP”

SE1PSRDP SIS 4T RE2I2Y

TBM lfj I;j EF}
E [
“RS232" { i I < Mpeo6pasoraress
! ! | koja RS232/RS485
e | b ' ] (mmn Mogen)
|
| TBM oo |
! A
) | } :
! “R$232” e L L 7 TpeoBpasoatent
R . xo1a RS485/RS232
(s : I | <] {(unu Monem)
i\ TBM | |
H | |
| -
i “R$232” N S -
e | —| g “COM1” (“COM2™)
pmhTemmnTTTImIy |
! TBM |
; |
: |
! “R$232” |l I
Ka6ens “1-KC”

JIMHNS CBA3U

Kabens “[IP-TIK
RS-232C0pmi25”
unu (“RS-232C25pin/25” )

PucyHok 6 — Cxema noakntodeHuns tennocyetymkoB TC-07 K koMMbloTEPY
yepes koHTponnep ceasm (KC) n npeobpasosartenu koga RS232/RS485,
RS485/RS232 nnn moaembl

2.7 NMopsapok pacuyeta 3a MNOTPEONEHHYH TEMNSIOBYKD 3HEprui u
Maccy TenyIoHocUTens

2.7.1 B cny4yae, ecnuv npu pacyeTax ¢ TennocHabxarLlen opraHusaumen
ucnonb3ytotca nokasaHus ¢ KK uHOukatopa, pacyeT npoumsBoguTcs Mo
npuBeaeHHbIM HUXe hopmynam:

Q1= Q15- Qia - NoparoWwMii TpyGonposos;

Q2= Q25- Q24 - OOpaTHBIV TPYOOMpPOBOA,

roe Qa - KONMYECTBO TEMMOBOW 3Heprm no nokasaHusm XKKW B npeablaymi
[OeHb pacyeTa B COOTBETCTBYHOLLEM Tpybonposoae, kan (unm MOx);

Qp - KONMYecTBO TennoBOoW 3HepruM no nokasaHusam XKW B aeHb
pacyeTa B COOTBETCTBYHOLLEM Tpybonposoae, kan (nnv FOx);
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KonuuectBo  nmoTpebneHHOM  SHeprMm  3a  OTYETHbIM  nepuop
onpegenseTcs no gopmyrne:

Qu=Q1-Q;

Pacuetr 3a maccy TennoHocuTens, M3pacxogoBaHHOro notpebutenem
npu ucnonb3doBaHun TC-07 B OTKPLITOM CUCTEME, NPOU3BOAUTCS MO
nokasaHuam Ha KK no cneayowum popmynam:

M;= M- M;a - nogatowmin Tpybonposos;

M,= Myg- Moa- 06paTHBIN TPYyOONpoBOA,

roe Ma— macca TennoHocuTens no nokasaHuam Ha XKW 3a npegbiaywimii
nepvoa B COOTBETCTBYOLLIEM Tpybonporoae, T;

Mg - macca TennoHocuTens no nokasaHmam Ha XKW B geHb pacdeTta
COOTBETCTBYIOLLIEM TpybONpoBoae, T;

Macca TennoHocuTens, W3pacxXOAOBAHHOIO 3a OTYETHbIA Nepuos,
onpegensieTcs criegyowmmMm oopasom:

AM=M1'M2_

MpumeyaHne — [nsa 3akpbiTbiX CUCTEM TennonoTpebneHunst cuntaeTcs,
YTO yTeuka OTCYTCTBYET, eCIiM 3a OTYETHbIV Nepuog SM<+4 %,

rAe sir :M&OO'

2

O6vem Bogbl V3, wu3pacxofoBaHHbIN noTpebutenem B TpeTbeM
TpybonpoBoae (xonogHoW wnu ropsider  BoApl), onpegensdetca  no
nokasanuam Ha KK no popmyne

V3:V35 - V3A,
roe V3, -06bem Boabl No nokasaHusam Ha KK 3a npegbiaywini nepuog, M3;

V3g - 06beM Bogbl No nokasaHusiM Ha XKKW B aeHb pac4yeTa, M.

CyTo4yHOe 3HadeHue M3pacxogoBaHHOM BoAbl B TpETbeM TpybonpoBoae
HenocpeacTBeHHO MHanumpyetcsa Ha XKKU (napametp  «V3»).

BHUMAHUE! NMPU OTKNKOYEHUN CETEBOIo NMMTAHUA TEMNOCYETYUKA
HAKOMJEHHbIE APXUBHbIE OAHHbIE COXPAHAIOTCA. NMPU FIOCHED,YIOU.IEM
BKIMIOMEHMN CETEBOIO NMUTAHUA OTCYET HAYMHAETCA CO 3HAYEHUM,
NMPEALWECTBYOWUX MOMEHTY OTKINKOYEHUA NTUTAHUA.

3 TEXHWYECKOE OBCIY>XXUBAHUE

TexHunyeckoe oOCNyxMBaHMe npoBOAMTCS C Uenblo obecneveHus
paboToCcnocobHOCTN TENnocYeTYMKa B Nepuog ero aKcnnyatauumn, a Takke
nocrie NpoBefeHUs peMOHTA.

Buabl TexHM4Yeckoro o6cnyxXmnBaHns: TEKyLLLEE N MEPUOONYECKOE.

Mepbl 6Ge3onacHoCTM MpU  TEXHUYECKOM OOCHyXMBaHMU CMOTpU B
pasgene «/cnonb3oBaHue No Ha3HaYEHUIOY.

K nepvognyeckomy oOGCnyXvMBaHMIO Kpome npodmnakTmdeckux paboT
OoTHocuTCA obsizaTenbHasi MoBepka TEMNIocYeTYMKa B pervoHarnbHbIX
METPONOMMYECKNX LIEHTPax Uinu Ha 3aBofe-U3roToBuTenNe.

Mepuogmnyeckoe ob6cnyxuBaHMe BLIMOMHSAETCS MOCNE  MUCTEYEHUsI
rapaHTUAHOTO CpOKa He pexe OOHOro pasa B YeTblpe roga.

PekomeHayeTca npoBoauTb nepuoguveckoe obcnyxuBaHue nocne
OKOHYaHUSA OTOMUTENBLHOrO CE30Ha, MPU MMAHOBOM OTKMYEHUN FOPAYEro
BOAOCHAOXEHNA Unn nNpu peMoHTe TEMMOCHETUMKA.
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O npoBegeHMn pemMoOHTa M Nepuoauyveckoro obCcnyxmBaHusA AdenaeTcd
OTMeTKa B nacnopTe TensocyeTymka.

Mpu nepuoanyeckoM obCnyXMBaHUM NPOBOASATCA criegyloLime paboTbl:

- NpoBepKa COCTOsIHMA Kabener M pasbeMoB Ha HUX;

- UMCTKA KOHTAKTOB BHELUHWX pas3beMHbIX coefuHeHun 653eBoi
candeTkon, CMOYEHHOW B CNUPTO-6EH3MHOBOWN CMECH;

- MpPOMbIBKA M O4MCTKa Tpybonposoda u anektpomoB MNP or 3amsasHeHwin
NpoM3BOOUTCA HE pexe OOHOro pasa B rog B Cryyae, €Cnv UCrorb3yercst
TennoHocuTernb (TennodukaLMoHHasi BOAA) C MOBbILLEHHBIM COAEpKaHMeM BELLIECTB,
CKIMOHHbIX K OOpas’oBaHUIO 3MEKTPOU3ONALMOHHBIX U TOKOMPOBOOALLMX (MarHeTUT,
Fes0,4) ocaakoB Ha MOBEPXHOCTU 3IEKTPOOOB U (hyTEPOBKM TPYOONPOBOAa,;

- npn yctaHoske [MMNMP7-150, 200 ropusoHTanbHO nepuoanudeckn oguH
pa3 B Mecsil, HeobxoaAMMO CHUMAaTb 3arfyLuky, PacronoXeHHY Ha AHe
HW)XKHEro KOXyXa U cnnBaTb KOHAEHcaT.

Mpv NpoBeaeHWM NEPUOANYECKOrO OBCNYXMBaHUSA M3MEPUTb HaMNpsKEeHWE
Batapevikn, yCTaHOBMEHHOW B OTCEKE MOA WMHAMKATOPOM TEMMOBbIYUCIUTENS.
HanpsbkeHue namepaTbe Npu OTKIIOYEHHOM CETEBOM NuUTaHuW. HanpspkeHuve
©aTtapeHoro NMTaHus LOJMKHO ObITb HE MeHee 2,6 B.

[Mpy HECOOTBETCTBUU HAMPSHKEHUSA YKa3aHHOMY 3HA4YeHMI0 Heobxoaumo
YCTaHOBUTb HOBYIO BaTapenky.

Mpu Tekywem ob6cnyxnBaHum (exeHeaenbHOM) NPOBOAUTCS NpOBepKa:

- MNP Ha repMeTUYHOCTb BU3YarbHO;

- TENNOBBLIYNCIIMTENS B PEXMME UHAMKALMMW TEKYLLUX NapameTpoB.

MpoBogutcsa yganeHue neinu ¢ MNP u TennosbidncnuTens.

MoBepka TennoBbiuMcnMTens TBM ¢ nepBuyHbIMU Npeobpa3oBaTensiMu
pacxoga MNINP npoeogutca no JIfPn.411721.009 M.

Me>xnoBepoyHbIn nHTepBan - 4 roga.

MoBepka KOMnMsiekTa TepmonpeobpasoBaTenen COMpOTUBMEHNSA
nnatmHosbix KTCIMP001 nposogutcsa no MU 13350-93.

Me>xnoBepoyHbIn nHTepBsan - 3 roga.

MoBepka komMnekra TEPMOMETPOB MNMAaTMHOBBLIX pas3HOCTHbIX KTTITP-04
nposoautcs no EMTK.07.1000.00 P3, TOCT P 8.624-2006.

Me>xnoBepo4HbIi nHTEpPBan - 4 roga.

lMoBepka pacxogoMepa-cyeTyMka MW [aTYMKOB [JaBneHus (npy  ux
HanMyum) cornacHo MeToauKe MOBEPKN 3aBOAA-N3roTOBUTENS.

BHAMAHUE! TNMPU OTNPABKE TEMNOCYETYUKA HA PEMOHT WU
OYEPEOHYIO MNOBEPKY NOTPEBUTEIDb OBA3AH COOBLWUNTb
COOTBETCTBYHKOLLIEN OPTAHU3ALUKU KOO NAPONA.

4 TEKYLLIMA PEMOHT

Bxogswme B cocTaB TenmocyeTyMka COCTaBHble YacTWu: KOMMEKT
TEPMOMETPOB MMNATMHOBbLIX M PacXOAOMEPbI-CHETYUKM (MPU UX HanmMynm)
B3aMMO3aMeHSEMbI Ha aHanormyHble COOTBETCTBEHHO. nrp
B3aMMO3aMeHSIeMbl MpPU  YCIOBMU MOBTOPHOW PagyvpoBKM U BHECEHMWM
napameTpoB NP B namaTb TennocyeTymka.

28



Tennocyetunk TC-07 Bepcusi pabodenn nporpammbl 3.2 1 Bbiwe (C

OOMOSTHUTENbHBIM

B3aMMO3aMeHsAeMbIM  C

nporpammbl 1.0—2.4.
PeMOHT cocTaBHbIX

KaHasrom

“cyeTumk”) aBnsieTcs MONHOCTbLIO
Tennocyetumkom TC-07 Bepcus  pabouen
yacTter TennocyeTyMka, MpuM KOTOPOM AN

YCTpPaHEHUs1 HEMWCMpPaBHOCTEN HeobXxoOuMO HapylleHne nnomMOMpoBKM,
KBanMuuupoBaHHbIMX  cneunanuctammn (Ha
CneuManu3mpoBaHHbIX NpeanpusaTMax No  PEeMOHTY WunuM  Ha  3aBopje-

OOJDKEeH OCYyLWeCTBIATbCA

n3rotoBuTene).

MepeyeHb NOCTOAHHBIX NPEACTaBUTESNbCTB, 3aHMMAalOLLUMXCS YCTaHOBKOM,
PEMOHTOM, CEpPBUCHbIM 06CnyxmBaHueM TensiocyetynkoB TC-07 npuBeaeH

B npunoxeHum C.

(0] npoBeaeHnn peMoHTa geiaeTcAa OTMeTKa B MacnopTte TenyiocHeTynka.

Bo3aMoxHble HEeWNnCrnpaBHOCTWN,

npuseneHsl B Tabnuue 7.

nx npuynHbI

M cnocooObl

ycTpaHeHust

PacwundpoBka kogoB OWMOOK, BbIBOAMMBIX B pacnedartkax apxXuBHbIX
OaHHbIX, NpuBeaeHa B npunoxeHuax M u P.

Tabnuua 7
HaumeHoBaHve Bo3moxHas npuunHa Cnocobbl
HencnpaBHOCTH yCTpaHeHusi
Mpw BKNOYEHUN B CETH HE 1 HencnpageH xryT nutanusa |1 YcTpanutb
CBETUTCHA LM POBON HeucrnpaBHOCTb
MHAUKaTop 2 lMeperopen 2 3ameHunTb
npegoxpaHnTens npegoxpaHnTens
MpenoxpaHutens 1 KopoTkoe 3ambikaHue B 1 3ameHuTb
(pacnonoxeHHbIN BHYTPU obmoTkax TpaHcdhopMaTopa | TpaHcdopmaTop

TBM) cropaet cpa3sy nocne
3aMeHbl

2 KopoTkoe 3amblikaHne B
uenu BTOPMYHOIO MCTOYHMKA
nuTaHua

2 MNpoBepnTb
McnpaBHOCTb Lenu
NUTaHUA N YyCTPaHUTb
HENCNPaBHOCTb

B 3acTaBke uHauMkKauuun
TeKyLLMX napameTpoB
BbICBEYMBaETCA UHpopMaLms:
1 t>max

2 t<min

1 He noaknto4yeH gatynk
Temnepatypbl KTMTP
(KTCIP), He noaKmoyeH XryT
[P, obpbiB Lenem KOHT. 13,
14, 15, 16 B xryTe AP;

2 KopoTkoe 3amblikaHue Lenen
KOHT. 13, 14, 15, 16 xryTta AP

Hantn n yctpanutb
HencnpaBHOCTb

B 3acTtaBke nHankaumm
TEKyLMX napameTpoB
BbIiCBeYMBaeTCs UHpopMaLms:
1 P — HeT oTBETA

2 P - aBapus

1 HewncnpaBHocTb gatyvka
nasneHus; latyvk gaBneHus
OTCYTCTBYET

2 O6pbIB MK 3aMbikaHne B
xryte AP koHT. 17, 18, 19.

Hantm n yctpaHutb
HeuncrnpaBHOCTb
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MpogomxeHve Tabnuubl 7

HanmeHoBaHune
HewucnpasHocTn

BoamoxHas npuynHa

Cnoco0Gbl
yCTpaHeHusi

B ocHoBHOW 3acTaBke
crnpaBa OT UHAMKauum
TEKYLLEro BpEMeHHN
MHONUMPYETCS MUratoLLnin
KOMOKONbYUK

HanpspkeHue nutueson
OaTapelikn meHblLe 2,4 B

3ameHunTb OaTapeliky

B 3acTtaBke TeKyLnx

m - aBapus
q — aBapus

M = XXXXXX, XX
Q — XXXXXX, XX

napameTpoB MHONLNPYETCA

1 He nogkntoyeH MNMNP;

2 OtcytctByeT 3anuTka MNP
3 OG6pbiB B xryte AP
(koHT. 1, 4) unn o6pbIB
o6moTkn Bo3byxaeHus MNP
(koHT. 6,7). AomnxkHo 6bITb
conpoTtmeneHne R (14+2) Om.

2 MNpoBepnTb
HanpsbkeHve 3annTkn
3 MNpoBeputb
LeNoCTHOCTb Lienen
xryta

B 3acTtaBke coobLieHurn 06
oLUMOKax BbicBe4YMBaeTCcH
t1< tz

TemnepaTtypa B nogatoLiem
Tpybonposoae bbina Hxke
TemnepaTtypbl B 06paTHOM
TpybonpoBoae

1 MNpueecTtn cuctemy
oTonneHus B
nopsgok;

2 MNpoBepnTb
OaT4mKm
Temneparypsil.

B 3acTtaBke coobLieHurn 06
oLmbKax BbicBeYMBaeTCs

Qi< Q2

Pacxopg B nogatouwiem
TpybonpoBoae MeHbLue
pacxoga B o6patHOM
TpybonpoBsoae

1 MNpueecTtu cuctemy
oTonneHus B
nopsaok;

2 MNpoBepnTb
UCMNpPaBHOCTb
KaHarnoB pacxoga
TBM

HecTtabunbHble nokasaHus
pacxopa.

Co BpemeHeM nokasaHus
pacxoga yMeHbLIakTCA

MpucyTcTBUE B TennoHocuTene
(BOOE) MeTannMyeckmx
BKIMHOUYEHMI U OKUCITOB
xenesa Fez04 (MarHeTuT)

ChsaTb MMP7,
ocMoTpeTb
hyTEPOBKY,
NPO3BOHUTb Y4acToK
dyTepoBku: npu
COMpOTUBIEHNN
MmeHee 5 MOm
Heobxoanmo
OYMCTUTb 3NeKTPoabl
1 PyTEPOBKY OT
OTNOXEHUN
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5 XPAHEHUE

TennocyeTynkn MOFyT XPaHWUTbCA Kak B TPaHCMOPTHOW Tape 3aBoda-
N3roToBMTENS, TaK N 6€3 ynakoBKu.

XpaHeHne TenmocyeTynka criegyeT  ocyuwectenate  no  rp.1(J1)
FOCT 15150-69 (npwn TemnepaType OKpyXatoLlero Bo3ayxa oT nmwc 5 Ao
nntoc 40 °C un oTHOocuTenbHoM BnaxHoctn o 80 % npwu nntoc 25 °C).

B nomelyeHnn gna xpaHeHWst He OOSMKHO ObITb MbiW, NapoB KUCMNOT U
LLlenoYel, arpecCmBHbIX ra3oB U APYrMx BpedHbIX NMPUMECEN, Bbi3biBaOLLNX
KOPPO3UI0 YacTen TenmnocyeTvmKa.

Cpok xpaHeHust 6e3 nepekoHcepBaUun He bonee 2 ner.

6 TPAHCNOPTUPOBAHMUE

TpaHcnopTMpoBaHue TennocyeTymnka, 3aKOHCEpPBMPOBaAHHOIO n
yNakoBaHHOIO B TPaHCMOPTMPOBOYHYK Tapy 3aBoAa-WU3roTOBUTENS, MOXET
Npon3BOAMTBCA  BCEMW  BUOAMW  KPbITbIX ~ TPAHCMOPTHBbIX  CPEeACTB
(aBMAUMOHHBIM - B TEepPMETU3MPOBAaHHbIX OTannMBaeMblX OTCeKax) B
COOTBETCTBMM C MpaBuiiaMy NEpPEBO3KU rpy30B, AENCTBYHOLUUX HA KaXXOoM
BUAE TpaHcnopTa.

Bo Bpewmsi norpysoYHO-pasrpy3odHbiX paboT U TpaHCMopTUPOBaHMSA
SLWWKN  He [JOMKHbl NOABepraTbCs pe3kuM ygapam W BO3OENCTBUIO
aTMocdepHbIX OCaaKOoB.

Cnocob yknagkuM SILWMKOB Ha TPaHCMOPTUPYIOLLEE CPEACTBO [OOJIKEH
WCKIIOYNTb NX NMEPEMELLEHNE.

YcnoBusi  TPaHCMOPTMPOBAHWS B 4acTU BO34EWCTBUS KIMMMaTUYECKUX
dakTopoB [JOSKHbI cooTBeTcTBOBaTh rpynne 5(0OXK4) TOCT 15150-69
(TemnepaTypa Bo3gyxa oT MuHyc 50 go nmoc 50 °C ¢ oTHOCUTENbHOMN
BMNaXHOCTblo Bo3ayxa (95+3) % npwm nntoc 35 °C).

Cpok npebbiBaHMSA TennocyeTymKa B YCIOBMSX TPaHCMNOPTUPOBAHUS He
Dornee Tpex mecsAueB.

7 YTUNN3ALUA

YTunusauusa TennocdeTyMka MpoM3BOoAUTCS B Mopsgke, MNPUHSATOM
notpeburenem.

BHUMAHME! B TEMNOBbLIYUCIIUTENE NPUMEHEHA NIUTUEBASA
BATAPEWKA. YTUNU3ALUMA NIUTUEBLIX BATAPEU NMPOU3BOAUTCA
B YCTAHOBJIEHHOM NMOPAOKE.
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