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OITMCAHME THUIIA CPEJICTBA U3MEPEHUIA
Tepmoanemometpsl TTM-2

Ha3na4yenue cpeacrsa usMepeHui

Tepmoanemomerpsl TTM-2 (nmanee - TepMOaHEMOMETpBI) NpEAHA3HAYCHBI ISl M3MEPEHUI
CKOPOCTH BO3IYIIHOTO IIOTOKAa B JKHWJBIX M IPOU3BOJACTBEHHBIX ITOMEIICHUAX, CHUCTEMax
KOHJIULIMOHUPOBAHUS, OTOIJICHUS U BEHTUIISALIUN.

Onucanne cpeacTsa H3MepeHuH

[TpuHIMN neicTBUS TEPMOAHEMOMETPOB OCHOBAH Ha M3MEPEHUH TOKA, KOTOPHIM HarpeBaeTcs
TEPMOPE3UCTOP, IOMEIEHHBIH B BO3AYIIHBINA MOTOK. [Ipy Hanuyuu BO3AYIIHOTO MOTOKA HPOUCXOIUT
OXJIXK/ICHUE TEPMOPE3UCTOPAa U OJHOBPEMEHHO MHKPOIIPOLIECCOP BBIIACT KOMAaHIy Ha YBEIWYCHHE
TOKa IOJIOTPEBAa TEPMOPE3UCTOPA, ISl MOJACP)KAHUS MMOCTOSHHOTO 3HAUEHHs! €r0 CONPOTHBIICHUS.
Takum 00pa3oM, TIpHU YBEITUYEHUH CKOPOCTH YBEIMYHMBACTCS TOK IMOJIOTPEBA, BEIWYHMHA KOTOPOTO
IPONOPLHOHATIbHA CKOPOCTU BO3AYIIHOIO OTOKA.

B cocraB TepMoaHeMoOMeTpa BXOAAT TEPBUYHBIN U3MEPUTEIbHBIN TpeodpazoBarelns (30H1), U
U3MEPUTENIbHBINA OJIOK, COeAMHSAEMBbIE MEXKAY COOON THOKUM KabeneM.

KOHCTPYKTHBHO 30H]] COCTOUT M3 METAUIMYECKON TPyOKH, Ha KOHIIE KOTOPOH pPaCIIOIOKEHBI
IUIATHHOBBIE TEPMOPE3UCTOPBI, a Ha JPYyroM - pydka s yaoOcTtBa paboThl omepatopa (ais
moaudukanuun TTM-2-01 u TTM-2-02) wnu 010k npeoOpa3oBanusi U ynpasieHus: (Moaudukanmuu
TTM-2-03, TTM-2-04, TTM-2/4-05 , TTM-2/X-06).

Moudukauyu TepMOaHEMOMETPA UMEIOT CIICAYIOLINE OTINYUTEIbHBIE OCOOCHHOCTH:

TTM-2-01 (B wmeramnueckom Kopmyce), TTM-2-02 (B macTMaccoBoM Kopiyce) —
HNOPTaTUBHBIE TEPMOAHEMOMETPHI Ui M3MEPEHMH CKOPOCTH TIOTOKAa BO3JAyXa M HWHAMKALUU
TEMIIepaTypHhI.

TTM-2-03, TTM-2-04 — He uMEIOT HHIUKATOPHOro Tabmo u MpeoOpa3yrT CKOPOCTh
BO3IYIIHOTO MTOTOKA B MPOMTOPIIMOHANBHBINA AJIEKTPHYECKUI CUTHAI WITH KOI.

TTM-2/4-05 (cereBoii uerbipexkaHanbhblil), TTM-2/X-06 (cereBoii MHOTOKaHaIbHBIN, X —
KOJINYECTBO KaHAIoB OT 1 710 16) - TepMoaHEeMOMETPHI ISl H3MEPEHUN CKOPOCTH, pacxoaa (METoaoM
iomaas-ckopocts o OCT 8.361-79).

TTM-2-01 u TTM-2-02 MOryT OCYIIECTBISTh NIepeaady AaHHBIX 10 HUPPOBOMY HHTEpQeiicy
RS-232 u USB, TTM-2-03 u TTM-2-04 - no uudpposomy unrepdeiicy RS-485, TTM-2/4-05 u TTM-
2/X-06 - mo unrepdeiicam RS-232, RS-485, USB, Ethernet.

TTM-2-03 u TTM-2-04 umeer HacTpauBaeMblli aHAJIOTOBBIM BbIXOH MO TOKY (4...20 MA,
0...20 MA, 0...5 MA) ¢ 00uHM “MHUHYCOM”.

TTM-2/X-06 mmeeT BO3MOKHOCTB:

YCTAHOBJICHHS U MHIMKAIIMU TTOPOTOB MO CKOPOCTH MOTOKA (pacxoja) ¥ TeMmIreparype, B TOM
4HCJIe C U3MEHEHHEM BO BPEMEHU,

peryiMpoBaHus CKOpPOCTH mNoToKa (pacxoma) u TemiepaTypbl (MO IBYM YCTaHOBIICHHBIM
HIOpOTaM 10 BOCbMH KaHaJam);

WHJUKALMY TEKYIIUX 3HAYEHNUH [TapaMeTPOB U3MEPEHUN;

3alIOMMHAHUSI W3MEPEHHBIX 3HAUCHHH.

BHemnuii Bua TepMOaHEMOMETPOB NPHUBEIEH Ha pucyHkax 1 - 9.
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Pucynok 8 - Momudukanus TTM-2/X-06, ucnonunenre TTM-2/1-06
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0.01 wm/c

Pucynok 9 - Mogudukamus TTM-2/X-06, ucnonnenne TTM-2/2-06 T

IIporpammHoe obecnieueHue

TepmoaHeMOMETPBI UMEIOT CJIEAYIOIINE BUbI IPOIrPAMMHOI0 OOeCIeyeHus:

- BcTpoeHHoe «T TM2»;

- BHemHee (aBToHOMHOE) «EVL»

BerpoenHoe  mporpammHoe  obecnieueHHe  WACHTUGUIMPYETCS  MPH  BKIIOYEHUU
TEPMOAHEMOMETpa IyTEM BbIBOJIa HA SKpaH HOMEpa BEpCHUU.

Bcerpoennoe [10 obecnieunBaet ciieayronye OCHOBHbIE (PYHKIUU:

- 00paboTKy W mepenady H3MEpUTENbHONW HH(OpPMALKUU OT HEPBHUYHOTO H3MEPHUTEIBHOTO
npeoOpasosarens (ceHcopa);

- oTOOpakeHue pe3ynbTaTOB U3MEPEHUI Ha JUCILIEE;

- (hopMupOBaHHE BBIXOIHBIX AHAJIOIOBOIO U IIM(PPOBOTr0 CUTHAJIOB;

- (popmupoBaHuE peneHOro BEIXOAHOIO CUTHANA;

- CaMOJIMarHOCTHKY alnapaTHON 4aCTH TEPMOAHEMOMETPA,

- KOPPEKTUPOBKY HYJIEBBIX MIOKA3aHUI U YyBCTBHUTEIHHOCTH.

Bcerpoennoe [10 TepmoaneMoMeTpa peanusyeT CiieIylolue pacueTHbIe arOpUTMBbI:

- BEIYMCIIEHUE 3HAYEHUH CKOPOCTH BO3AYIIHOTO TIIOTOKA 10 MJAaHHBIM OT TIEPBUYHOTO
U3MEPUTENIBHOTO MTpeodpa3oBaTes;

- BBIYMCIICHUE 3HAUEHUH BBIXOAHOI'O aHAJIOIOBOT'O CUTHAJA;

- CPaBHEHHUE pe3yJbTaTOB M3MEPEHHUH C NMpeIBapUTENIbHO 33JaHHBIM IOPOTOBBIM YPOBHEM H
(dbopMupoBaHUE PeNEeHHOr0 BHIXOJHOTO CUTHAJIA B CIIydae IPEBBILICHHS IOPOrOBOI0 3HAYCHMUS,

- HENPEPHIBHYIO CaMOJIMarHOCTUKY allapaTHON YaCcTH TEPMOAHEMOMETPA.

Buemnee nporpammuoe obecnieuenne «EVL» ycranaBiauBaeTcst Ha nepcoHanbHbIA KOMIIBIOTED
10J1 yIpaBJieHueM onepaiinonHoi cucremsr Microsoft Windows XP/7/8.

[Iporpammuoe obecrieuenne «EVL» BeImosHsIET creayroniye ¢yHKIINN:

-HeNPEPBIBHBIM MOHUTOPHHT TEKYIIUX U3MEPEHUN U COCTOSIHUS TPUOOPOB B CETH;

-KOHTPOJIb BBIX0JIa H3MEPSEMBIX MTApaMETPOB 3a MPEJIEIIbI 3aJaHHBIX TOPOTOBBIX 30H;

-COXpaHEHHUe 3HAYCHUI KOHTPOJIUPYEMBIX ITapaMeTPOB B 6a3e JaHHBIX;

-XpaHeHHe U IPOCMOTp 0a3bl JaHHBIX B rpadUuecKoM U TaOJIMYHOM BU/IE;

-1e4aTh ¥ SKCIOPT JaHHbIX;

-aBTOMaTHYECKHUE OTYETHI 32 ONPEIEIICHHBINA IEPUO]T BPEMEHH.
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Unentudukanuonnsie mannsie [0 mpuBenenst B Tabmune 1. WaenTtuduxanumonHoe
HauMeHoBaHue BcTpoeHHoro IIO pacmpenmensercs 1o MOAMQHKAIUSAM TEPMOAHEMOMETPOB
CJIEIYIOIIUM 00pa3oM:

1) TTM2-P.txt — B Moguduranusx TTM-2-01, TTM-2-02;

2) TTM2-T.txt — B momudukanusx TTM-2-03, TTM-2-04;

3) TTM2-X.txt — B Momudukanusx TTM-2/4-05, TTM-2/X-06.

Tab6muna 1

WneHTndukanmoHHbie TaHHbIC 3HavyeHue

(mpu3HaKu)

Wnentudukanmonnoe TTM2-P.txt TTM2-T.txt TTM2-X.txt EVL.exe

HanmeHnoBanue [10

Howmep Bepcun 1.10 1.02 1.15 2.17

(npeHTH(UKAIMOHHBIH HOMED)

o
25EB09D4534
83386D44F655
0AADB70C09
4A8015B772C

Hudposoit uaentuduxartop 10 - - - 825F97B2CDB
C615D0E18,
AJITOPUTM
I'OCT P 34.11-
94

[Ipumeuanue: Homep Bepcuu [10 momkeH ObITH HE HIKE YKa3aHHOTO B TaOJHUIIE.

BnusiHue  BCTPOGHHOTO  MPOrPAaMMHOIO  OOECIEUYEHUs YYTEHO [P  HOPMUPOBAHHUH
METPOJIOTMYECKUX XapaKTEPUCTUK TEPMOAHEMOMETPOB.

TepmoanemMoMeTpbl MMEIOT  3aLIUTy BCTPOCHHOIO MPOTrPaMMHOIO  obOecreueHus OT
IpeIHAMEPEHHbIX  WJIM  HENpeJHAaMEpEeHHbIX  U3MeHeHuH. VYpoenb 3amutel [1O0  mo
P 50.2.077—2014 nporpamMmmHOro o06ecrnedeHns COOTBETCTBYET YPOBHIO «CpPEIHUII»,

METPOJIOFI/I‘ICCKI/IC H TEXHUIECCKHEC XaPAKTCPUCTUKHU

Jlnana3oH U3MEPEHH CKOPOCTH BO3IYIIIHOTO TOTOKA, M/C ot 0,1 no 30
Jlnana3oH MHAMKAIMHA CKOPOCTH BO3IYIIHOTO IOTOKA, M/C ot 0,01 10 0,1
Paspermaronias ciocoOHOCTB, M/C, B IMana3oHe CKOPOCTH BO3IYIIHOTO ITOTOKA!

(0,1-10) m/c 0,01

(10 - 30) m/c 0,1
[pexnenbl qomyckaemMoil aOCOMOTHOI MOTPEIIHOCTH PU U3MEPEHUH CKOPOCTH BO3IYIIIHOTO
OTOKa, M/C + (0,05 + 0,05V),

rae V- CKopoCTh BO3AYIIHOTO MOTOKA, M/C

JlnanasoH MHAMKAIUK TeMieparypsl, °C ot munyc 40 no mroc 60

["abapuTHBIC pa3Mepsl U Macca TEPMOAHEMOMETPOB IIPUBEACHHI B Ta0HIax 2, 3, 4.
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Tabmuna 2
Monuduxarnms ["aGaputHbie pazmepsl | Macca 6e3 | ['abaputHble pazmepbl Macca
TepMoaHeMoMeTpa | (InHa, BBICOTA, IIMPUHA) 30H[A, KT (mmamerp, amuHa) 30H/a, KT
0e3 30HIa, MM 30HIa B CI0KEHHOM
COCTOSIHUU, MM
TTM-2-01 180; 90; 40 0,5 A13; 240 0,1
TTM-2-02 190; 90; 40 0,4 A13; 240 0,1
Tab6muna 3
*
Monuduxanus ["aGaputHble pazMepsl Macca*®, kr
TEPMOAHEMOMETPA (nymHA, BHICOTA, IIMPUHA), MM
TTM-2-03 40; 90; 340 0,3
TTM-2-04 40; 90; 340 0,3
Tabnuna 4
Monuduxanus ["aGaputHbie Macca 0e3 | ['abaputnbie Macca 30H1a%,
TEPMOAHEMOMETPA pa3meps! (aHHa, 30HIA, KI' | pa3Mmepsl (JuinHa, KT
BBICOTA, IIMpUHA) Oe3 BBICOTA, [IMPUHA)
30HAa, MM 30HAa*, MM
TTM-2/4-05 250; 100; 230 2,2 40; 90; 340 0,3
TTM-2/X-06 250; 100; 230 2,2 40; 90; 340 0,3

[Ipumeuanue: * Macca u IJTMHA MOXKET U3MEHATHCS B 3aBUCHMOCTH OT JVIMHBI 30Ha Mpudopa
(MHa 30H7A - 10 3aKa3y MOTPEOUTEIs).

[Tutanue u norpebdiiieMas MOIIHOCTh TEPMOAHEMOMETPOB NPUBECHBI B TAOIHIIE 5.

Tabmuna 5
[Tapamerp,
eIMHUILIA TTM-2-01 | TTM-2-02 | TTM-2-03 | TTM-2-04 | TTM-2/4-05| TTM-2/X-06
U3MEPEHUI
Hanpspxenne, B* [012,2 106 0122106 | ot 71030 | or7 m030| ~220+22 ~220 £22
Yacrora, ' - - - - 50+1 50+1
[MoTpebnsemas 05 0.5 1 15 15 15
MOIITHOCTE, BT
[Ipumeyanue: * U3MEHEHNUE HANPSDKEHUS MUTAHKUS B YKa3aHHBIX MHTEPBAJIaX HE OKA3bIBACT BIMSHUS
Ha METPOJIOTUYECKHE XapaKTEPUCTUKH TEPMOAHEMOMETPOB.

YcnoBus dKCIUTyaTalldu JUisi U3MEpUTEIbHBIX OmokoB Momudukanuii TTM-2-01, TTM-2-02
npuBeAeHbl B Tabnuie 6, i moaudukanuii TTM-2-03, TTM-2-04, TTM-2/4-05, TTM-2/X-06 u
3ou10B Moaudukanuit TTM-2-01, TTM-2-02 npuBenensl B Tabmuie 7.

Tab6muna 6

[TapameTp, eqMHALIA H3MEPEHUIT

Paboumne ycinoBus

Temneparypa, °C

ot munyc 20 no mwioc 50

OTHOCHUTENLHAS BIAXKHOCTE, %0

ot 10 o 95

ATMochepHoe aBiieH!

e, k[Ia (MM prt. cT.)

ot 84 no 106,7
(ot 630 10 800)
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Tabmuna 7
[TapameTp, eIMHNLIA H3MEPEHUIT Paboune ycnoBus
Temneparypa, °C ot munyc 40 no mioc 60
OTHOCHUTENBHAS BIAXKHOCTD, %0 ot 10 o 95
Atmocdepnoe naBnenue, klla (Mm. prT. cT.) ot 84 o 106,7
(ot 630 1o 800)
Cpennsis HapabOTKa Ha OTKa3 HE MEHee, 4 5000
Cpennuii cpok ciyx0bl, JIeT 5

3HaK yTBep KJAeHHA THIIA
HaHOCHUTCA TUNOTPadCKUM CIOCOOOM Ha THUTYJBHBIA JIMCT PYKOBOJCTBA MO 3KCIUIyaTallUd MU Ha
KOPITYC TEpPMOAHEMOMETPA B BUJIE HAKJIEHKH.

KoMnjieKTHOCTD cpeacrea I/I3MepeHI/Iﬁ

Tabmuma 8

HaunmenoBanue KonuectBo

HIepBUYHBIC N3MEPUTEIbHbBIC NPE0OPa30BATENN | HCIIOJHEHHE U KOJIWYECTBO I10 3aKasy,
WU3MEPUTENBHBINA OJIOK 1 . (B 3aBUCIMOCTH OT MOJICIIH)
COEIMHUTENBHBIN Kabenb (kabem) B 3aBHCHMOCTH OT MOJICJIH U KapThl 3aKa3a
ceTeBoi kabelb (B 3aBUCMOCTH OT MO/ICIIH) 1 mr.

PYKOBOJICTBO 10 9KCILTyaTalluu 1 5k3.

metoanka nosepkn MIT 2550-0133-2010 1 7Ks.

IloBepka

ocymectBisiercss mo gokymenty MIT 2550-0133-2010 «Tepmoanemomerpel TTM-2. Metonuka
noBepku», yreepxkaennomy 'Ll CU “BHUNM um. JI.1. Menneneesa” 22.03.2010 .

OCHOBHBIE CpEICTBAa HW3MEPCHHH, MPUMCHICMbIE IIPH MOBEPKE, JO/DKHBI HMETh
XapaKTEPUCTUKHU HE XYKe:

-yCTaHOBKa a’poJMHaMu4ecKas AY-2 ¢ quana3oHOM BOCIIPOU3BEICHNUN CKOPOCTH BO3yITHOTO
noroka ot 0,1 mo 30 m/c u morpemHocTht0 He Oomee +(0,02+0,02V) wm/c, rme V — ckopocTh
BO3JIYIIIHOTO MTOTOKA, M/C.

JlommyckaeTcsl MpUMEHEHUE aHaJIOTHYHBIX CPEJICTB TOBEPKH, OOSCIICUMBAIOIINX OIPEICICHHE
METPOJIOTHUECKUX XapaKTepUCTHK moBepsieMbix CU ¢ TpedyemMoii TOUHOCTEIO.

CaeneHusi 0 MeToUKAX (MeTOIAaX) H3MepPEeHN i
npuBeieHbl B dKciuryarannonHoMm fokymente u [OCT 8.361-79 «I'CU. Pacxox »uAKOCTH W Tasza.
Metoauka BBIIOJIHEHUS U3MEPEHUI IO CKOPOCTHU B OJHOM TOUKE CeueHHs! TPYyObI».

HopMaTuBHBIE ¥  TeXHH4YeCKMe JOKYMEHTBbI, YyCTaHABJIUBawlue Tpe0OoBaHUA K
Tepmoanemomerpam TTM-2

I'OCT 8.542-86 «I'CHU. T'ocynapcTBEHHBI CHELHANbHBIH 3TaJOH M TOCYAapCTBEHHAs
IIOBEpOYHAs CXeMa JJIsl CPECTB U3MEPEHNI CKOPOCTH BO3AYIIHOTO ITIOTOKa»

TY 4311-005-29359805-04. «Tepmoanemomerpsl TTM-2. TexHuueckue yciuoBus»
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H3roroBurtenb

Aximoneproe odmiectBo «IIpaktuk-HL[» (AO «[Ipaktuk-HL[»)

MHH 735005907

HOpuanaeckumii anpec: 124460, r. Mockga, 1. 3eneHorpan, npoesn 4922-ii, nom 4, crpoeHue 2,
oM. |, kom. 25

[MTourossrii aapec: 124460, r. Mocksa, 3eneHorpa, a/s 13

Ten./dpaxc: (499) 731-10-00, 731-77-00

Ten.: (495) 506-40-21

E-mail: pnc@pnc.ru
Web-caiiT: www.pnc.ru

HcnbiTareJbHbIN EHTP

'l CHU ®I'VII «BHUUM um. JI.1. MenaeneeBa»,

Anpec: 190005, Caukr-ITerepOypr, MockoBckuii mip., 19

Ten.: (812) 251-76-01, daxc (812) 713-01-14

E-mail: info@vniim.ru.

Arrecrar akkpenutauuu ['IIU CU OI'YII «BHUUM um. .M. MenaeneeBa» no npoBeACHUIO
UCTIBITAHUHN CpeICTB M3MepeHuit B nemsix yreepxaenus tama Ne 30001-10 ot 20.12.2010 r.

3aMecTHUTEIb

PykoBonurens denepanbHOro

areHTCTBA MO TEXHUYECKOMY

PEryJIMPOBAHUIO U METPOJIOTUU A.B. Kynemos

M.m. « » 2018 r.
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