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TIM-104

TEMNOCUETUMK

KayecTBO, NpoBepeHHOoe
BpemMeHeM

OAuH 13 nepBbIX

Tennocyetunk TOM-104 — oauH u3
nepBbIX oTeyecTBEHHbIX
MHOTOKaHa/IbHbIX Npubopos.

Pa3nuuHble ero moauduKauuu
NPUCYTCTBYIOT Ha pPbiHKe yXe 6onee 12
ner 7 3aBoeBanu penytauyuio
UCKNIIOYUTENbHO HAAEXKHbIX, YAO6HbIX
ANA  MOHTa)Ka M3fenun, UMetoLmnX
AEMOKPATUUYHYIO LIEHY.

o6wmii obbem Nnpou3BoOACTBa
npubopoB 3TOro TUNa npeBbicUN
HECKO/IbKO A,ECATKOB TbICAY eAUHUL,.

Ha3sHauyeHue

TennocueTymk npegHasHauyeH Ana
M3MepeHUs U yyeTa napameTpoB Ao 4
HE33aBUCUMMbIX CUCTEM TEmNJIOCHAbGKeHuAa U
pacxoaa TennoHocuTens pa3AnYHbIX
KOHdUrypauuii u ropayero BogocHabKeHus, a
TaKXKe ANA opraHusauum MHPOPMALMOHHDbIX
ceteit cbopa faHHbIX.

TennocyeTymk AsnAeTcs
MY/IbTUCUCTEMHbBIM, MHOTOKaHaNbHbIM,
COCTaBHbIM, MHOTOQYHKLMOHANbHbIM
MWKPOMPOLECCOPHbLIM yCTpOMCTBOM co

BCTPOEHHbIM LNPPOOYKBEHHBLIM MHAMKATOPOM.

O6nactb npumeHeHUnA
npe,EI,I'IpVIFlTVIFl TennoBbiX CeTel7I, TennosBble
NYHKTbI KUNblX, 06LI.I,eCTBeHHbIX n
NPoOn3BOACTBEHHbIX 3,£I,aHVIl7I, LEeHTpa/ibHblIE
TeNnJsioBbleé MNYHKTbI, TeEnsoBble CeTH o0b6beKToB
6bITOBOrO Ha3Ha4yeHnA, WUCTOYHUKWM TennoThbl,
CUCTEMDI obecneyeHuna TeNemMeTpmnuyeckoro
KOHTpPOAA, n3mepuTtesibHbie CUCTEMDI n

MHOpPMaLMOHHbIe ceTn cbopa AaHHbIX.




dNeKTPOMarHuTHblii meToa;:

NPOCTOTAa U COBEPLUEHCTBO
CyliecTByeT HECKO/IbKO METOA0B U3MepeHun
pacxoda KWUAKOCTeM M TenaoHocutenda. Y Hac B
Poccun no psgy nNpuumH, O KoTopbix 6yaer

CKasaHo hanee, Hanbonee LIMPOKOoE
pacnpocTpaHeHue MOAYYNA SNEeKTPOMarHUTHbIN
meToa, Hawa KoMMaHus npoussoauT

3/1eKTPOMarHuTHbIe Npunbopb.I.

Pacckakem 06 OCHOBHbIX OCOBEHHOCTAX M
NpenmyLLecTBax 3TOro MeToAa.

BHyTpM pacxoaomepa pacrno/ioxKeHbl ABE KaTyLLKMK,
KOTOpble CO3AAH0T MArHUTHOE Mosie, NMPOHWM3bIBatoLLee
MOTOK  u3MepsieMol  cpeabl. [lBa  aneKTpoaa,
BOCMIPUHAMAIOLLME HaMNpPAXKEHME, PaCcro/IoXeHbl Apyr
NPOTMB ApYra Ha CTeHKax npubopa.

Moka BewecTBo BHyTpU Tpybonposoga He
nepemellaeTcs, pPa3HOCTb MOTEHLMANOB  Ha
KOHUAX 3/71eKTpoAoB paBHa Hyao. Kak To/bKo
n3MmepsiemMas cpefla HauyuMHaeT nepemeLLaTbes,
noa BO3aeicTBMEM MarHuTHOro nons
MONOXUTENBHO W  OTPULATENBHO 3apAKeHHble
YyacTMubl B MNOTOKE HAYMHAOT OTK/AOHATLCA B
NPOTUBOMO/NOXKHbIE  CTOPOHbI,  W3-32  Yero
BO3HMKaeT Pa3HOCTb NOTeHUManoB. HanpsasxkeHune
Ha 3/1eKTpoZax MpPOMNOPLMOHANLHO CKOPOCTU
ABWXKEHUA BellecTBa B MOTOKe. Takum obpasom,
3Has NaolWaab ceyeHuns Tpybbl, MOMKHO BbIUMCAUTD
06BEMHbIN pacxosd KULKOCTU.

NMpu3HaH
BO BCeM Mupe

Cxema yCTpoWcTBa
nepBu4YHOro npeobpasosarens
pacxopa, OCHOBAHHOIO  Ha
3NEKTPOMArHMTHOM  meTopAe
U3mMepeHuii.




OCHOBHble NpeumyLLecTsa
3/1IEKTPOMArHUTHbIX TEenJ1I0CYEeTYNKOB

Kak nokasana MHOroNeTHAA MpaKTMKa
NCNONb30BaHMA 3NEKTPOMArHUTHbIX
pacxoaomepoB, OHM 06134at0T CyLLEeCTBEHHbIMM
AOCTOMHCTBAMM:

1. OTcyTCTBME BbICTYMAMOLWMX YacTel CBOANUT
K HYIH0 TMOPOAMHAMMYECKOE CONPOTUBNAEHUE. B
MHOTFO3TaXKHOM KM/ULLHOM CTPOUTENbCTBE 3TO
KauyeCTBO 3a4acTylo MMEEeT peluatoLLee 3HaYeHue.

2. DNeKTPOMarHuTHble pacxogomepsl
ONTUMANbHO MOAXOAAT AN NPUMEHEHUA B
nUwWesor U BUOXMMUYECKON MPOMbILAEHHOCTH
- OTCYTCTBUE yrnyoneHni UCKNtoYaeT
3acTauBaHWe WM KOAryiMpoBaHWe W3MepPAEMOro
BellecTBa.

3. B npnbopax HeT NoaBUMKHbIX 3N1EMEHTOB,
YTO NpeaonpesensieT UX BbICOKYIO HaZeXHOCTb U
MWHUMaNbHYO NOTPeBHOCTL B 06CNYKMBAHUN.

4. OTcyTCTBME NOABUNKHbBIX 3/IEMEHTOB,
obuwasn npocroTa KOHCTPYKLMKM  AenatoT
BO3MOXHOM YMCTKY y31a 6e3 gemMoHTaxa.

5. Takmm pacxogomepam He  HYXHbl
dunbTpbI.

6. [ocTaToyHO MPSMOAMHENHOro Yy4yacTKa
Tpy6bbl 34y go n 14y nocne dM-pacxogomepa.

7. bnarogapa BbICOKOMY ObICTPOAENCTBUIO
OM-pacxofomepbl He3aMeHUMbl A5 CUCTEM,
rae He flONyCKaeTcA 3anasablBaHWe CUrHana.

«Hanny4ywwum obpasom
noaxoaNaT Ans
POCCUUCKUX YCITOBUN»

8. DU3NKO-XMMUYECKME CBOMCTBA HKUAKOCTH
- TemnepaTtypa, NJIOTHOCTb, BA3KOCTb - HE BAUAIOT
Ha TOYHOCTb U3MEPEHMUA.

9. Bo3moXKHOCTb NPMMEHATb ana
arpeccuBHbIX 1 abpasmnBHbIX cpea.

10. OM-pacxogomepbl cNocobHbl U3MEpPATb
masnble pacxogbl (ao 3 x 10-9 m3/c), uto genaer
X yAoBHbIMM He TONbKO MNpPW OpraHusaLmu
NOKBapTUPHOro Yy4yeTa, HO W, Hanpumep, ANA
n3MepeHua pacxoga Kposu B cocygax. CTonbKo
e ycrnewHo npumeHaTca IM- pacxogomepsbl
ONA VU3MEpeHUA  3HAYMTEe/IbHbIX  PacxoAoB
KUOKOCTH.

11. WnpoKnin AmanasoH M3MepeHuin ans
OAHOTMMNHOrO ycTponcTea — go 1 kK 1000.

12. bnarogapa WKWpPOKOMY  AuanasoHy
n3mepeHma 3N1eKTPOMarHUTHbIE npunbopbl
Mo3BO/IAIOT B OTKPbITbIX CUCTEMAX 06X0AUTbLCA
6€e3 JONONHUTENBHOMO pacxofomepa B cUcTeme
BC. 3aMeTHO CHMXKAeTCcA CTOMMOCTb y31a y4yeTa.

NornyHo cpgenarb BblBOA,:
3/IeKTPOMarHUTHble pacxogomepbl no

COBOKYMHOCTM KauyecTB Hauayywum obpasom
npucnocobneHbl AnAa pabortbl B POCCUICKUX
TENNOBbIX CETAX M CUCTeMax ropsA4Yero
BOAOCHab)xeHuA.




OCOGEeHHOCTH U IpeuMyLecTBa

Tennocuetumk TO9M-104 BbIrO4HO
OT/INYAETCA OT aHAJIOrMYHbIX NPU60OPOB ApYyrux
npousBoguTeneit. B uncne ero npenmyuecTs:

- PaCWMPEHHbIN ANHAMUYECKUI AMana3oH
M3MEepeHna  pacxoga MO UHAYKUMOHHbIM
KaHanam (go 1:1000)

- BbICOKasA TOYHOCTb WM3MEPEHMUsA pacxosna
TennoHocuTens (norpewHocTs meHee 0,9%)

- BO3MOXHOCTb M3MEpPEeHUs pacxoga npu
peBEepPCHOM ABUMKEHUM TENNIOHOCUTENA

- BO3MOXHOCTb BblbOpa CXem YCTaHOBKMU
nosnb3oBatesiem. B npubope npesycmoTpeH
BbIGOp 6ONbLWOrO 4ucna TenJOTEXHUYECKUX
CXeM YCTaHOBKM, YTO NO3BOJIAET NPUMEHATb €ro
Ha Ntobbix 06beKTax

- Ha/Myme pexnuma CamMogMarHOCTUKU C
BbIBOLOM HA 3KpaH BblYUCAUTENS CMMBOANA
HEWTaTHON CcUTyauunu B cuUcTeme Tenao u
BOAOCHAOXeHne U (nnn)  TexHuyeckol
HEencnpaBHOCTH

- e[VHbI aganTep NepeHoca AaHHbIX AN
BCEX UCMOJIHEHWNI TENNOCYETUMNKA

- ANVHa npAMbIX ydactkos — 3y oo MNMP un 1
Ay nocne MNP

- BbICOKME KauyecTBO W  OT/MUYHbIE
MeTposiorMyecKkue XapaKTepuUCTUKKU
NOATBEPXKAATCA MHOro/IeTHEN  ycCneLwHowu
aKcnayaTtauueit npubopos

- MPOCTOTa MOHTAKa W 3KCMIyaTauuu.

Mpu atom Tennocyetynk TIM-104 umeer
MWUHUMAJIbHYIO LieHY.

[apaHTUUHbIN CPOK

akcnnyaTtauuu
— 4 ropa
B COCTAaB TEeIIJIOCYHEeTYUKOB

BXO/JAT:

- WU3MepUTeNbHO-BbIYUCIUTENbHBIN 60K
(MBB)

- NepBWYHble MpeobpasoBaTenu pacxona
anekTpomarHuTHoro Tmna (MMNP) —go 2 wr.

- n3mepuTesibHble npeobpasosaTenu
pacxoda C YacTOTHO-UMMYAbCHbIM BbIXOZHbIM
curHanom (UN) — go 2 wr.

- n3mepuTesibHble npeobpasoBaTenu
TemnepaTtypbl —  TepmonpeobpasosBaTtenu
conpotuenenus (TC) —ot 1 go 6 wr.

- No  AONOMHUTENbHOMY  3aKasy -
usmepuTesbHble npeobpasosBaTenn AaBAeHUs
(AnAa) —ot 1 go 4 wr.




MoHTaX npnbopoB: NpPocCTo,
TeXHOJIOrM4YHO, HeJoporo

HeKoTopble cxemMbl yueTa Ha OCHOBe

Tennocyetynmka TOIM-104

«TYMUKOBAA IIBC»
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TpeboBaHMA — yHUBepcaibHble
TpeboBaHMa K  moHTaxXy TIM-104
NPaKTUYECKU He OT/InYaeTca oT TpeboBaHuit K
MOHTaXKy Tennocyetrynkos TICMA-106, TIM-
106, TCM.
MNpuBeaem HECKO/IbKO npumepos
COOTBETCTBYIOLLUX CXEM.

Cxema Ha Bbibop

CTbIKyeMOCTb cucrtembl € pPas/iM4HbIMU
TUNAaMU PacXxoaoMepoB - INEKTPOMATHUTHbIMMNU,
YNbTPa3BYKOBbIMM, TaXxoOMEeTPUYECKUMMU -
no3sonaet NPUMEHATb ee Ha Nob6bIX
NPOMbILWNEHHbIX U TPaXXAaHCKUX obbeKTax.

B TenaocyeTymnke peann3oBaHa
BO3MOXHOCTb Yy4Ye€Ta MO pPas/IM4YHbIM CXemaMm,
KoHdUrypauma KOTOpbIX  YyCTaHaB/MWBaeTcA
COrnacCcHo noXeanaHMAM 3aKa34yuKa.

TennonyHKrT,
CMOHTUPOBAHHbIN

OO0 HN® «OHEepProKoHTPObY,
r. Upkyuk




OCHOBHbIe MeTponorn4yeckme n TexHN4eCkme XxapaktepucTtuku

HaumeHoBaHue 3HaueHue
XapaKTepUCTUKM napameTtpa

HaumeHoBaHue 3HauyeHue
XapaKTepUCTUKUN napamerpa

1,6
Pabouee pasneHue, MMMa, He 6onee (no 3aKa3y 2,5)
JnanasoH usmepeHuit pasHOCTU
Temnepartyp TennoHocutens, °C ot 2 ao 150

Mpepaenbl gonyckaemoii
OTHOCUTENIbHOW NOrPELUHOCTM NPU
U3MepeHUM MaccoBOro U 06beMHOro
pacxoAoB, maccbl U 06bema
TENJI0HOCUTENA B KaHaNax ¢

A Jil nsmepurenbHbIMU

CUTHaNO0B, NPONOPLUOHANbHbIX ot 4 po 20; npeobpasoBaTtenamm pacxoaa,
3HAYEHUIO U36bITOYHOrO AaBNEeHUSA, ot 0 o 5; MMEIOLMMM HACTOTHbIN UAU

MA ot 0 g0 20 MMMY/IbCHbIW BbIXOAHOM CUTHaN

(3 1 4 KaHanbl):

- Ana npubopos Knacca B, %

B AnanasoHe 0,04 G,<G<G,* 12,0
B AnanasoHe G, <G<0,04 G, +(2,0+0,02G,/G)
. - Ana npubopos Knacca C,%
fpeAentt Aonyckaemoin 8 AManasowe 0,04 G, <G <G, £1,0
OTHOCUTENbHOW NOrPeLIHOCTU 8 avanasoHe G. <G < 0.04 G
M3MepPUTENbHOro KaHana
Konugec-rsa TEenaoTbl ,ql'li; ; +(3+4 At,
cepuitHoro ucnosHeHua (knacc B no
FOCT P 51649-2000), % /4t+0,02G,/G)
Mpeaenbl gonyckaemoii
OTHOCUTE/IbHOI NMOrpeLIHOCTH Mpeaent! aonyckaemoi
MSMEPUTE/ILHOTO Kahana a6conoTHOM NOrpewHoCcT Npu
KOAMYECTBa TEeN/I0Tbl NO 3aKa3y LT e,
L A ([ (e Lo e +(2+4 At,, - npy KomnnekTaumm TC knacca A 1(0,35+0,003-t)
S DL B /At+0,01G,/G) - Npu KomnaeKktauum TC Knacca B

OKoHuaHue Tabnunupl Ha cTp. 7




OcHoOBHbIe MeTpornorn4yeckue
N TeXHN4eCKne XxapaktepucTtumkum

HanmeHoBaHue xapaKTepuUCTUKuU

Mpepenbl gonyckaemou
npuBeAeHHON NOrpeLHoCcTy
npeo6pa3oBaHMA U3MEPEHHOTO
napameTpa B TOKOBbIiA CUrHan
(6e3 yueTta norpeluHocTu

M3MepeHus camoro napamerpa), %

Temnepatypa oKpy»KatoLei

Fa6aputHble paamepbl UBB, mm,
He 6onee**

CpeaHaAa HapaboTKa Ha OTKas3,

3HaueHue
napametpa

182x180x95

Tabnuua

rabapuTHbIX pa3mMepoB

Anamerp Macca MNP, kr
YC/NIOBHOTO
(He 6onee)
npoxoga, Mm
nen nenm
15 = 5
25 5,5 5
32 7,5 5
50 8 7
80 19 8,5
100 25,5 -
150 32 -
CoBepLIeHCTBO

BCeX napameTpoB

OnameTp JnanasoHbl pacxoaa
YC/IOBHOIO HavmeHbLimnii Hanbonbinit
npoxoza pacxoga, pacxoga,
nne, 4y, mm GH, M3/y GB, M3/y
15 0,015 (0,006) 6,0
25 0,04 (0,016) 16,0
32 0,075 (0,03) 30,0
50 0,15 (0,06) 60,0
80 0,4 (0,16) 160,0
100 0,75 (0,3) 300,0
150 1,5 (0,6) 600,0

He MmeHee 20000 yacoB
CpeaHuii CpoK cnyKb6bl,
He MeHee 10 ner

* G, — BEPXHUIN MacCcoBbIN N 06bEMHBIN pacxoq,
G,, — HWKHUIA MaccoBbI U 06 bEMHbIN pacxof,
G — TEKyLLMIA MacCOBbIN 1 0OGBEMHbIN Pacxog.

** rabapuTHble pa3mepbl U Macca TensocyeTymKa
3aBUCAT OT cneumdurkaumm 3akasa.

B cKobkax YKAG3a0HO 3HaQ4YeHUe HaAumeHbwe2o
pacxoda, usmepeHue Komopoz2o obecrieyusaemcsa no
€02/1aC0B8AHUKO NpuU 3aKase.




Auncnetuepusauma

TennocyeTyuunk ToM-104 MOXeT
MCNONb30BaTbCA B  €AMHOM  KOMMJEeKce ¢
aBTOMaTUYeECKOM cucTemol ynpasaeHus
T3CMA-ONC npoun3BoAcCTBa 000
«3JHeprocbeperawolaas KomnaHma «TIM», nnbo
C  AMCNETYEePCKMMM  CUCTEMAMWU  OPYrUx
npoussoguTenem.

Cucrema TICMA-OUC npegHasHayeHa anAa
aBTOMATU3MPOBAHHOIO KOMMEPYECKOro yyeTa U
KOHTPONA  TENJ0BOM  3Hepruu,  pacxosna
TENNIOHOCUTENA U APYTUX PUINYECKUX BENYMH
Ha  obObekTax C  pasBUTOM  CTPYKTypoW
sHepronoTpebaeHnn (sHeprocHabskeHus),
Tpebylowmx KOMNAEKCHOM aBTOMAaTU3aLLUMN.

T9CMA-AUC obecneunsaer:

* M3MepeHVMe MapaMeTpPoB TenaoHOCUTenNs,
yyeT noTpebneHHON TennoBOW 3SHepruu
(TennoTbl) M Ko/AMYecTBa TenAOHOCUTENSA
(soapl) Ha 06beKTax

* onepatuBHylO nepegayy WHPopmauum o
napameTpax cuctem TensonotpebneHus
onepaTopy

* HaKoMneHme W apxvMBupoBaHWE AaHHbIX O
napameTpax Tenno- BoAoMNoTpebieHna no
Ka)K[AOMY  KOHTPOJIMPYEMOMY  CMUCTEMOM
06beKTy

* co3faHuWe OTYETOB Mo NoTpebeHUIo TEeNNOTbI
1 BoAbl B BUAe Tabanu, rpaduKkos

® CO34aHMEe nNONHOro naketa AOOKYMEHTOB,
HeOGXOAMMbIX anAa KOMMepYeCKnx
B3aMMOpac4eToB.

Cambiu

3 PeKTUBHbLIU
BapuaHT yripaBrneHus
Tensocucrtemamu
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MogKknioyeHue

AONONHUTENbHOro 060pyA0BaHUA

B TENNOCYETYMKE peannsoBaHa
BO3MO)HOCTb Mepefayun TeKyWmUx 3Ha4YeHui
napameTpoB CUCTEMbl TeNJAOCHabKeHua U
JaHHbIX apxuBa 4epes KaHanbl ceTel Internet,
Ethernet, GSM npu HaAMYMM COOTBETCTBYIOLLENO
obopyaoBaHus - GSM-mopema nam
pagMomozema.

Ona ypaneHHoOro CcyYMTbIBAHWA AaHHbIX M
NOAKNIOYEHUA K JIOKAJIbHBbIM BbIYUCIUTENbHbBIM
cetam (N1IBC) TennocYeTYMKOB U ApYyrux
YCTPOMCTB,  MMelLWMX  nocieaoBaTesbHbIN
UHTepdeinc ncnonbayercs TOM-nopT
(npeobpasoBbiBaeT  CUrHanbl  UHTepdelicos
Ethernet/Fast Ethernet — RS-485).

KoHTaKkTHoe cuuTbiBaHWe uHPopmaumn 3a
noboit  MHTEepBan BPEMEHM CO BCEX TMMOB
TENIOCYETYMKOB,  BbIMYCKAMOLWMXCA  HaLIMMm
npeanpuATUEM, MPOMENKYTOYHOTO XPAHEHMUA U
nepegaunm  stol  uHbopmaumm  Ha K
obecneumBaeT yHuBepcanbHbii agantep AMNA-
01NY. Bo3moxKeH npocmoTp WHbOPMaAUUM Ha
WHAMKaTope aganTepa.

Hemar:

TOM-nOPT S5

HarnsgHocTb U nonHoTta

npeacraBrieHUs
nHdopmaummn

ApXuB AaHHbIX

rnybuHa apxmBa perucTpupyembix
napameTpoB:
- YacoBbIX AaHHbIX — 1536 (64 cyToK)
- CYTOYHbIX AaHHbIX — 384 (12 mec.)
- mecayHbIx 3anuceit — 120 (10 ner).

TennocyeTunk BblAaeT MUHboOpPMaUUio No
3anpocam OT BHELIHUX YCTPOWCTB. Bo3moxKeH
npPoCMoTp apxmsa DAHHbIX Ha KKHN
TennocyeTyMka W BbIBOA, WHPOPMaUUU Ha
neyatb.




PaspewunTenbHble JOKYMEHTbI

TennocyeTymk TOM-104 BHeceH B
[oCynapCTBEHHbIN peecTp Cpeact8 WU3MepeHumn
Poccuinckoit  Pepepaummn nop Ne48753-11 w
cooTBeTcTBYeT TpeboBaHmam MOCT P 51649-2000,
MW 2412-97. CepTuduKaT TunNa CcpeacTsa
namepenma RU.C.32.032.A Ne45013.
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DENEPANEHON AFEHTCTRD
No TELHHHECKOWY PETYIAPOSAHWID ¥ METPONOMHM

CBU/IETEJIBCTBO

Al yTRREEAREAN THIE CRREETH WEM DS
RUCIL03ZA Ne 45013

Cpun gsctams b I gessdps 008
HAIRNIETCH A HE THILA CPETTTR MSEPER IS
Taiinsesieranai TIM-104
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