Anmartsbl (7273)495-231
Anrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelyeHck (4162)22-76-07
BpsHck (4832)59-03-52
BnaguBocTtok (423)249-28-31
BnapvkaBka3 (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpan (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6ypr (343)384-55-89

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHnb (843)206-01-48
Kanununrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTtpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
INvneuk (4742)52-20-81

Poccus +7(495)268-04-70

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
Mypmanck (8152)59-64-93

Ha6epexHblie YenHsbi (8552)20-53-41
HwxHuin Hosropop, (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hos6pbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
MckoB (8112)59-10-37

Mepmb (342)205-81-47

KasaxcraH +7(7172)727-132

PocTtoB-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-leTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTtononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

TBepb (4822)63-31-35

TonbatTu (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydpa (347)229-48-12
Xab6apoBck (4212)92-98-04
Yeb6okcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
SAkyTek (4112)23-90-97
flpocnaenb (4852)69-52-93

Kuprusus +996(312)96-26-47

https://microsensor.nt-rt.ru/ || moj@nt-rt.ru

UHTennekTyanbHbIU AaTYunK

MDM3051

TexHun4yeckoe onmcaHue
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@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

UHTennekTyanbHbIe Nnpeobpa3oBaTtenu aasneHus /
anddepeHumanbHOro aaBrneHus / ypoBHA cepumn

MDM3051

MHTennekTyanbHble AaTtyvkn AaerneHnsa / guddepeHumansHoro gasneHvust /| ypoBHA  cepun
MDM3051 paspaboTaHbl 6riarogaps HawmMM MHOFOSIETHUM MCCNEeaOBaHMAM U OMbITY.

Hatunkm cepun MDM3051 npeactaBnsioT cobon MHTENNeKkTyanbHble npeobpasoBaTteny LaBneHus.
B HMX mncnonb3yoTca ceHcopbl, pa3paboTaHHble no TexHonormm ROSEMOUNT, codetatowen B cebe
COBPEMEHHbIN YPOBEHb MPOM3BOACTBA UUPpPOBLIX nNpeobpasoBaTtenen. TeopeTuyeckn, BMECTO
YCUNUTENBHON CXEMbl aHaANoroBOro CuUrHama M CXeMbl aHanoro-umdgpoBoro npeobpasoBaHus 6bina
npyMeHeHa uMdppoBas eMKocTHasa cxema. C Lenbio YBENUYEHUA TOYHOCTU U3MEPEHNSI U YMEHbLUEHNS
TemnepaTtypHoro Apendpa peanusoBaHa TexXHONOrMs UMPOBON KOMMEHcCaAuun Ans  Koppekuuu
TemnepaTtypbl U cTaTUyeckoro AaeneHnd. Bce gaTuvkm 3TOro MOAENbLHOrO psga UMEKT KOMMAKTHble
pa3mepbl, BbICOKY CTabMUMbHOCTb U HAOEXHOCTb.

Cepua MDM3051 oTnuyaeTcs COBpPEMEHHbIM AM3alHOM, NMPOCTOTON B YCTAHOBKE, MMEET MOSHbIN
MoAenbHbIN psf, B3pbiBOGE30NacHOe MCNOMHEHUE, BbICOKYD TOYHOCTb, KOMMAKTHbIE pa3Mepbl, Marbii
BEC, Nerko kanmbpyeTcs,, UMeEeT XOPOoLLY CTabunbHOCTb M O4HOHAMNPAaBEHHYIO 3aLWMTY OT U36bITOYHOIrO
AasneHus. [laHHas cepus MOXET UCNONb30BaTbCA B 0COO0 TPYAHbIX YCIOBUSIX dKCMNyaTaumn, 1 XOpoLlo
N3BECTHa KaK Ha MexXayHapoaHOM, Tak U Ha BHyTpeHHeM pbiHKax. N3genns cepun MDM3051 ¢ knaccom
0,1 BkntoyatoT npeobpasoBateny gasnexHus, anddepeHumanbHOro AaBneHms, abCconTHOrO AaBneHuns,
npeobpasoBarteny C BbIHOCHbIMU U3MepUTENbHbIMM MeMOpaHamu M Tak ganee. OHW COOTBETCTBYHOT
ctaHgaptam IEC, ctraHgaptam Kutas, mMoryT uMcnonb3oBaTbCs B 3HEPreTMYecKOor, MeTannypruyeckomn,
XUMUYECKOM NPOMBbILLNEHHOCTH, oTpacnu npovMsBoAcTBa  MeauumMHcKoro  obopynoBaHus,
npnbopocTpoeHun n T.4.

TexHU4Yeckme ocCob6eHHOCTH

e [ubkne n acppeKkTnBHbIE PYHKLNN;

e OyHKUMA CaMOAMAarHOCTUKY;

e [unanasoH gaBnenusa: 0 ~ 1.0 kla ~ 40 Mla;

= basoBasg To4HOCTb — Knacc 0.1 ; guanasoH nepeHacTponku - 40:1;

= YpanéHHas n nokanbHas HesaBucMMas yCTaHOBKa HyNS U HAaCTponKa AnanasoHa;

= [IByxnpoBogHasi cxeMa MOAKIYEHMA B COOTBETCTBMM C npoTtokoniom HART ®; HenpepbiBHasA
nepegaya uMgpoBoON MHOPMaLMM C NOMOYBID NOPTATUBHOIO KOMMYyHUKaTtop n MS-H376 6e3
npepbiBaHMSA aHaroroBoro curHana;

e CrabunbHasa namsTb;

e Bbicokas cTabunbHOCTb U TOYHOCTb, perynupyemoe AemndupoBaHne, OLHOCTOPOHHSS
3awmta OoT U3bbITOYHOro AABMEHWS;

e OrtcyTCcTBME NOABMXKHBIX MEXAHNYECKUX YacTen;

e B3anmo3aMeHSIeEMOCTb;

= BapwuaHTbl Bbibopa maTtepuana memopaHbl, B3pbIBO3ALLUMLLEHHOE UCMOSTHEHME;

= [lokasaHHble NpeuMyLLecTBa N HaOEXHOCTb;
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MpuHuMn paboTbl

[aTunk cocTouT N3 YyBCTBUTEMNBHOIO aMNemMeHTa, UMdPOBON EMKOCTHON CXeMbl, AaTyvMka TemnepaTypsl,
namatn EEPROM wu T.4.; anekTpoHHasd nnata COCTOMT M3 MUKponpoueccopa, LMdpo-aHanoroBoro
npeobpasoBartens, YCTpouWCcTBa nepefavm uUncpoBbiX AaHHbiX W namate EEPROM -  gna
npeobpas3oBaHMa curHana pfaBfeHus B CUrHanm nocToaHHoro Toka 4 ~ 20MA. bBrok-cxema
npeobpasoBartens npuBeaeHa HNXe:

Moy.1b JaTunKa Moayab 3J1eKTPOHHOI IJIaThI

IIporokon HART

Muxkponporeccop

@ 00paboTKa JaHHBIX OT CEHCOpa _> I l A I I 4-20MA

@ uuppoBas KOMIEHCALMS TEMIIEPATy bl »
@ Gyukuus neperaun

@ TEXHMYECKHE €JIMHULIbI U3MEPEHMUS. U JINanasoH

@ zemnduposanne
@ CaMOJHArHOCTHKA ‘ , nepejiaya JaHHbIX 110

nporokony HART
@ ll€pesiaya JaHHbIX

JlaBienue JlaBienue * * t e —
—> <— Jlnanason Horms HAMSITH 9J1eKTPOHHOTO
- MoLysst

Hacrpoiika 1 kanuOpoBKa B MECTE IKCIUTyaTaluu

TepmornpeoOpasoBareib
EmkocTHas cxema
EEPROM

M3mepuTesbHBIi 2J1eMeHT

MpuHunnmnansHas 6nok—cxema ans cepum MDM3051

Adatumk CoeauHuTenbHbIE
nposoaa
N3mepuTenbHbIN 3NIEMEHT:
N3mepsiemoe aaBneHve nepegaetcs vyepes ' MnactuHbl
<] KoHZeHcaTopa

pasgenuternbHble MembpaHbl K CEHCOpPHOW MeMbpaHe,
pacnofioXXeHHOW B LLEHTPe EMKOCTHOM A4YENKn C
NOMOLLbIO CUITMKOHOBOIO Macna.

NameputensHaga anadparma — nedopmMmpyemsin
3ANEeMeHT A8 uaMepeHus nepenaga AaBneHus.
Hedopmaumsa (M3rnb) nameputensHon guadgparvbl
npAMO NponopunoHarbHa auddepeHunanbHOMY
JaBneHulo; MakcumanbeHas gecopmauus

CeHcopHast MeMOpaHa

A\

o LU
N
N/ bava
A

/L

Kancyanaﬂ 3aumTta

3anonHstoLast XUAKoCTb

cocrtasnset 0,004 gronma (0,10 mm). MonoxeHne CBapHble LLBbI
. PaspenutenbHas
n3MepuTenbHon amadparmMmbl KOHTPONMPYETCS C
P Anadp ponupy MemBpata
NMOMOLLbIO

HenoaBWXXHbIX NN1aCTUH KOHOEeHcaTopa (C AByX CTOpOH) yepes LI,VI(*)pOByI'O CXemy C NOCTOSAHHOW EMKOCTbIO.

LUudpoBasa emKkocTHasa cxema:

OTa cxema vcnonbyeTcs Ans npeobpasoBaHMsa curHana gaBrneHust B YaCTOTHbIN CUrHan Ans ero
obpaboTku LY.

[daTymk TemMneparypbi:
MNpeaHasHa4YeH ans uaMepeHust U NpeobpasoBaHMs TemnepaTypbl cpeabl B LMGPOBOIA cuUrHar,
HeobXoAMMbIV AN pacyeTa MUKPOMPOLIECCOPOM KOMMEHcauumM TeMnepaTypHbIX BO3OENCTBUN.
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MamaTtb CEeHCOpHOro Mmoayns:
3D,er XPaHATCA OaHHble O KOMMNeHCauun TemMnepaTtypHbIX BO3OENCTBUMN, XapakTepuctnyeckasa KpumBad

JaTymka, umdpoBble gaHHble 0 kanubpoeke. HaHHble B EEPROM coxpaHsitoTcsi npyu 06ecToumMBaHum
part4ymka. Obwasa emkoctb namat EEPROM coctasnseT 512 6anT.

AneKkTpuyeckas cxema

Mukponpoueccop:

Mwukponpoueccop ynpasnsieT paboTon mM3mepuTenbHoro npeobpasoBaTens M KOHTponupyeT paboyee
AaBneHve fJatyuka KM TemnepaTtypy paboder cpefbl C MOMOLWBK LMGPOBON EMKOCTHOM CXEMbl W
Aatyuka Temnepatypbl. Vicnonb3ysa coxpaHeHHble B EEPROM paHHble, Mukponpoueccop npov3sBoanT
NHeapusauuio M pacyeT Koppekunn aOna  nonyyvyeHus BenuuuvHbl OdaBreHuss cpedbl U Ans
AanbHenwen nepefady napaMeTpoB AaBreHus Ha uudpo-aHanorosbii npeobpasoBaTtens n HART
cocTaBnsawLwyo. Kpome aTOro MMKpPOMpoLeccop Takke MNpou3BOAUT BbIYUCHEHUS nepenaToyHOn
dYHKLMU, UBMEHEHUI AMana3oHa U eQUHUL, n3MepeHunst, 4eMnupoBaHnd, caMmoguarHOCTUKY.

MamATb aNeKTPOHHOro Moayns:
CoxpaHsieT gaHHble KOHUrypaumm O BHYTPEHHEN U BHELUHEWN HAcTponKe. DTN AaHHble COXPaHSATCA B
EEPROM un npu obectounBaHmm gatymka. Obwas namsate EEPROM cocTtaensieT 512 6anT.

LUudpo-aHanoroBbii npeobpasoBartenb:
Lindpo-aHanoroBein  NpeobGpas3oBaTenb npeobpasyeT  CKOPPEKTUPOBAHHbIA  MUKPOMPOLLECCOPOM
LUMdPOBON cUrHan AaBneHnsa B aHanorosbin curHan 4 ~ 20 MA 1 nepefiaeT ero B BbIXOOHYHO Lienb.

Nepepaya paHHbIX HART®:

Cxema nepegayuv uncpoBon nHpopmaumm obecneunBaeTcsa ¢ nomoLLbio npotokona HART mexay
AaTYNKOM U KOMMYHUKaTtopom MS-H376 nnn mexagy cuctemon ynpasneHuns. [NpoTokon HaknaabiBaeTca Ha
aHanoroBbIr BbIXOAHOM curHan 4 ~ 20 mMA.

TexHU4Yeckue AgaHHbIe

N3mepsiemas cpeaa: XXMOKOCTb, ra3 unv nap.

BbixogHown curHan: 4~20 MA ¢ umdpoBbim curHanom HART® (gByxnpoBogHas cxema).
[dnana3oH nepeHacTponku npeaenos namepeHumn: 40:1

MCTOYHUK NUTAHNA: BHELLHUI UCTOYHUK NUTaHUA 24 B nocTosAHHOro Toka, gnanasoH 12-45 B.
Harpy3ka: makcumansHoe conpoTusreHve Harpy3skm B Lenn Rmax=(E-12)/0,02(Q).

1650
1500 — Jlns obmena ganHbiMU 10 npotokosry HART compoTuBienne
| Hepabouas obnacts
- Harpy3Kd JODKHO OBITh He Hibke 250 OM
conpoTuBreHve 000 =~~~ """ """z 2
Harpy3sku, Om i
500 —p
250 Fr e : ] ToJbKO BBIXOHOM curHai 4-20 MA DC
[ N I l I PaGouee

12 24 45 4-20 MA DC nu HART

Hanpsokenue (B)

Harpy3ounas xapakrepucruka

YctaHoBKa BO B3pbiBoomnacHom 3oHe: Exd Il CT6; Exia ll CT6;
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HaCTpOﬁKa HynA: npu no6om BbIXOOHOM CUrHane, nocrne M3MeHeHUA HyneBOoro 3HaYeHusa LUKalbl,
BepxHee 3Ha4vYeHne n HMxHee 3Ha4v4eHune wkKarbl He JOJTKHO BbIXOOWUTb 3a rpaHuubl Anana3oHa.

Ownana3oH Temnepartyp: Temnepatypa nsmepsemon cpeapl -40~100°C
Temnepatypa xpaHeHus -40 ~ 100 °C
Pabouas Temnepatypa -40 ~ 85°C

-20 ~ 70 °C (c uHgmkatopom);
OTHocuTenbHasa BnaxHoctb: 0 ~ 100%
OTKnoHeHue ob6bema: <0,16 cm®

BnusiHne nameHeHuns HanpsbkeHua nutaHma: <0,005% Ha 1 B oT AnanasoHa MU3MEHEHNS BbIXOQHOIO
curHana.

Bbi6op BpemeHu aemndupoBaHua: 3agaetcs B agnanasoHe 0,2 -

32c; Bpems BKNOUYeHUA: 3¢, JaTUYUK B NPOrpeBe He HyXXaaeTcs;

CrabunbHocTb: £0,15% MakcmanbHOro gManasoHa n3sMepeHus 3a

nonroga

Bnusinne n36bLITOYHOro AaBMeHUA: Npu MoBblLEHUN OaBreHns Ha Kaxaple 140 Krc/cm?, nmorpeLlHocTb
Oynet coctaBnaThb £0,25% OT MakcMmanbHOro guanasoHa N3mMepeHust.

BnusHue Bubpaumm: npu yactote 200 My norpewHocTs coctaBnseT +(0,05 BINN)% Ha eamHuuy
neperpysku (g) B nobom HanpasrieHuw.

BnusaHue Harpy3ku: 0o TeX Nop, Noka HanpsXeHvwe NnutaHus Bolwe 12B, BNnuaHue Harpysku B paboyen
o6nacTtun Harpy3ku OTCYTCTBYET;

BnusHMe MoHTaXHOro nonoxeHus: MakcumansHoe OTKIoHeHWe Hynda meHee 0,25 kla, cmeleHne Hyng
MOXeET BbITb yCTpaHEHO kanubposkon. He BNuAeT Ha guanasoH u3mMepeHnsi 4aBneHus.

YCTONUYMBOCTDb K 3NIEKTPOMarHUTHOMY M3Jy4eHUI0: COOTBETCTBYET TpeboBaHuaMm cTtaHgapTta IEC801.

KoHcTpyKkuma

MaTtepuansl: pasgenutensHasa avadparma u BbllyCKHOW KnarnaH:

HepkaBetowwas ctanb 316, Hastelloy C, MoHenb v TaHTan;

CmauumBaemble ynnoTHuUTenbHble Konbua: Viton, NBR (byTagneH-HUTPUnbHbIV Kaydyk), STaH-NponuneH;
3anonHsoLwWwas XMaKoCcTb (CEHCOPHOro MoAayns): CUMMKOHOBOE Macrio;

dnaHubl N NepexoaHUKN: Hepkaeetowas ctanb 316, Hastelloy C, MoHenb;

BonTbl: yrnepoancTtasa ctanb ¢ ounmHKoBaHHbIM nokpbiTeM, 1Cr18Ni9, 0Cr17Ni4CuNb, 42CrMo;
Kopnyc 3aneKTpoHUKHU: Crifas antoMUHUS C HU3KUM CofepXKaHNeM Meau;

MokpbITHe: NONM3UPHOE 3MOKCUAHOE MOKPbITUE;

CoepnuHeHMe ANA NOAKNOYEHUA AaBNeHuUs:

1/4 -18 NPT Ha donaHug;

1/2 -14 NPT Ha nepexogHuke.

AneKkTpuyeckoe nogknUveHue: 2 otBepctus ¢ pesbdbon M20x1,5;

Bec: 3,5 kr (6e3 0ONONMHUTENbHBIX NPUHAATNEXHOCTEN).
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SneKpr-leCKoe coegunHeHue

[uT ynpasieHus
MouuTopuHr/3annch
’\ U T
- + +

+ Hcroununk
uTanns

T T T T T |
Kiiemmbl garunka (

HART kommynukarop Cocannenue ¢ [TK

[lepenaua nanubix ¢ nomouwio mporokona HART

MaGapuTHbie pa3mepbl

Koa auanasoHa 3.4, 6 7 8 9
5
A(Mm) 54 55, 55,6 57,2 57,6
2
Nnnnkanms
) 130 . CTopoHa K1eMM
CTOpOHA KIIeMM g < N 138 >
m] 7 = S ry
[
a
JTra ka0enrKriX BROI2 ]
M20x1,5 = —F=
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L H{ O
> |
{ NI @)
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A NPT 1/2 wrv M20x\,5 ]

di1aHIEBOEC COC/IMHECHHE
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NPT 1/4

NPT 1/2

A1

M20x1.5

A1. KoHuyeckoe pe3bboBoe coeauHeHne NPT1/2 BHyTpeHHsAsA
(koA N)

1. ®naHueBoe coegMHeHNe gaTumnka
2. YNNoTHUTENbHOE KOMbLO

3. ®naHel ¢ pe3bboBbiM coeanHeHneMm NPT1/2 BHyTpeHHAS
4. bont M10x1,5

A2. MNepexoaHnk ¢ NPT1/2 BHyTpeHHAA/M20x1,5 HapyxHas
(xon C12)
1. MepexogHuk NPT1/2 BHyTpeHHAA/M20x1,5 HapyxHas
2. HakngHas raka M20x1,5
3. Hunnenb (@ 13mm)

A3. MoHTaXHbIN chnaHey ¢ pe3b6oBbLIM coeauHeHnem M20x1,5
(xondJ)

1. dnaHueBoe coegnHeHNE gaTymKka

2. YNnOTHUTENBHOE KOMbLO

3. ®naHel c pe3bboBbiM coeamHeHnem M20x1,5 HapyxHas
4. bont M10x1,5

5. HakmgHas ranka M20x1,5

6. Hunnenb
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YcTaHoBKa (MM)

WuTennexTyansHble TaTYUKN AaBieHus/ muddepenmanpaoro nasneans MDM3051
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KpoHwTenH ana KpenneHusa Ha naHenu B2

»

203

MOHTaXHbIN KPOHLUTEWH ANSA KpenyeHUa gaTymMka Ha ropu3oHTanbHom Tpy6e B3
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Ta6bnuua anana3oHoB
BepxHun npeaen namepeHun, klla MpepentHo
AonyckKkaem
Kon oe pabouee
Mopenb
AnanasoH Pmin Pmax M36bITOYHO
a e
AaBrieHue,
MMa
[aTtuuk n3bbITo4HOro faBneHusi
3 0,2 6 14
4 6 40 14
5 40 200 14
MDM3051GP 6 160 1 000 14
7 400 2 000 14
8 1600 10 14
000
9 4000 25 32
000
0 6000 40 52
000
Hatuuk abconoTHOro AaBneHUs
4 6 40 14
5 40 200 14
MDM3051AP 6 160 1000 14
7 400 2000 14
8 1600 10000 14
Oatuukn audpcbepeHumnansHoro
hasneHusi
3 0,2 6 4
4 6 40 10
MDM3051DP > 40 200 10
6 160 1 000 10
7 400 2 000 10
8 1 10 10
600 000
3A 1 6 10
4A 6 40 25
5A 40 200 25
MDM3051HP 6A 160 1 000 25
7A 400 2 000 25
4B 6 40 32
5B 40 200 32
HaTtunk ypoBHSA (dhnaHueBbIN)
4 1 37,4
MDM3051LT 5 4,7 186,8
6 17,3 690
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UHTennektyanbHbIv aaTymk pasneHns MDM3051GP

TexHuueckue XapaKTepUCTUKU
N3amepsiemasn cpeaa: KuakocTb, ras unm
nap.

HacTponka Hyns: nocrne M3MEeHEeHUSA HyneBOro 3HayeHus LUKasnbl, BEPXHEE U HWKHEeEe 3HavyeHus
WKanbl He [JOSKHbl BbIXOOUTb 3a rpaHuubl AnanasoHa. MakcumanbHOe MNONOXUTENbHOE 3HadeHue
HyneBon oTmMeTkn paBHaetca 0,975 BlW  (BepxHun npegen U3MEPEHWI), MakCMMarbHOe
oTpuuaTenbHOE 3Ha4YeHMe HyNneBOW OTMETKMN paBHsAeTcsa — BIU (BepxHui npegen namepexHun).

AKcnnyaTauMoHHbIe XapaKTepUCTUKN
ToYHOCTb:
Hns duana3oHos 3, 4, 5
[wnana3oH cooTHoLeHust cokpauwlaeTcs oT 1:1 go 10:1, TouyHocTb 0,1% OT KannbpoBaHHOro AnanasoHa
OnanasoH cooTHoweHus cokpawaetca ot 10:1 go 40:1, TouyHocTb [0,05(1+0,1(Pmax/PB)]% ot
JnanasoHa u3MepeHus;
Hns duana3oHos 6, 7, 8, 9, 0
[wnana3oH cooTHoLleHus cokpallaeTtcs oT 1:1 go 10:1, TouHocTb 0,15% oT KannbpoBaHHOro AnanasoHa
[dnanasoH cooTHoweHus cokpawaetca ot 10:1 go 40:1, TouyHocTb [0,075(1+0,1(Pmax/PB)]% oT
OunanasoHa nsmepeHus;

Pmax - MakcumanbHbI BEpXHUI Npeaern n3MepeHui.

PB - BepxHUI Npeen unu AnanasoH U3MepeHUIA, Ha KOTOPbIV HACTPOEH AaTumK.

JononHuTenbHaa TeMmnepatypHas norpewHocThb: [nanasoH 4, 5,

6, 7, 8 OTknoHeHune HynsA +0,25%/55°C ot B (BepxHero npeaena

n3mMepeHuns);

O6Las TemnepaTypHasi NOrPeLLIHOCTb HYNA 1 WKanbl Ha kaxable 55 °C cocTtasnsiet 0,5% BIK;
MpumevaHne: ana guanasoHos 3, 9, 0 gononHUTENLHaa TemnepaTypHas NorpeLHoCTb
yOoBauBaeTcs;

UHTennekTyanbHbiv aaTtymk aasneHnsa MDM3051GP

MDM3051GP | NHTennekTyanbHbIN SATYMK OaBReHns

Kog | lNpegensl usmepeHus
0~6,0kMa
0~40,0kMa
0~ 200,0 klMa
0~1,0Mrlla
0~2,0Mrla
0~10Mrla
0~25Mrla
0~40Mrlla
Kog | BbixogHou curHan

Ol |INoOO|lo|bd|W

E 4~20 mA nocT.ToKa ¢ umdposbiM curHanom HART, 2x-npoBoaHas
cxema

Martepua
n
draHueBbIn BbinyckHown 3anonHsoLla

Onadbparm q
coeanHUTENb KnanaH a

-10-
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@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

KUOKOCTb

22 316 316 SS 316 SS CunukoHoBO
SS e

23 316 316 SS Hastelloy mMacso
SS C

-11-



@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

24 316 SS 316 SS MoHenb
25 316 SS 316 SS TaHTan
33 Hastelloy C Hastelloy C Hasgelloy
44 MoHenb MoHenb MoHenb
Kon Opyroe
M3 MHorodyHkumoHanbHbIn XK nHankaTop
B1 KpoHLITENH Anst MOHTaXxa Ha Tpybe
B2 KpoHLUTENH NS MOHTaXa Ha naHenu
B3 Mnockuin KPOHLITENH ANs KpenreHus Ha Tpybe
DO BbinyckHow knanaH pacnonoxeH Ha 6okoBown
yactu
dnaHua
D1 BbinyckHOM kKnanaH pacnonoXxeH BBepxy raHua
D2 BbinyckHoW KrnanaH pacnonoxeH BH13y dnaHua
P 1/4-18 NPT BHyTpeHHsIsA
N CoeaunHeHne 1/2-14 NPT BHYTpeHHSS
J CoepaunHeHvne M20x1,5 ¢ HUNNenem 1 HakuaHowm
ravikom
Kon B3pbiBo3aLmT
a

OO6LLEeNPOMBILLNIEHHOE UCMONHEHNE

d B3pbiBOHENpoHMLUaemMas obonoyka — ExdlICT6

i WckpobesonacHas uenb — ExiallCT6

Koa Knacc TouHocTm
2 0,25
5 05
| MDM3051GP 6 E 22 M3BODW S 5 Kol 3aKasa |

MHTennekTyanbHbIK gaT4ynMK abcontotHoro gasneHua MDM3051AP

TexHU4YeCKne xapaKTepUCTUKn

U3mepsiemasn cpena: XnMakocTb, ras3 nim

nap. NMpeaenbl neperpyskun no

AaBnNeHuIo:

0 ~ 13,8 MMNa, gatunk gaBneHns He noBpexgaeTcs; dnaHel, paccyMTaH Ha MakcMmanbHoe aasneHve 68,9
MMMa; ctaHgapTHoe pabouee gaeneHue oT 0 klMa (abcontoTHOE faBneHue) AaBneHns gartyvka.

MorpewHocCTb:

10,15% kannbpoBaHHOro gnanasoHa U3MepeHnI s COOTHOLEHMI agnanasoHa oT 1:1 go 10:1;
1[0,075(1+0,1(Pmax/PB)]% OT wkKanbl Ansa nepeHacTporku agnanasoHa ot 10:1 go 40:1;



@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

MHTennekTyanbHbIK AaT4ynMK abcontotHoro aasneHnsa MDM3051AP

‘ MDM3051AP | MHTennekTyanbHbI AaT4nK abCOMOTHOrO AaBneHus
Kog | MNpeaenbl u3amepeHus (abconoTHoe aaBneHne)
4 0~40,0«kMNa
5 0~ 200,0 kMa
6 0~1,0Mrla
7 0~2,0Mra
8 0~10Mrla
Koa | BbixogHow curHan
E 4~20MA nocT.ToKa ¢ umdposbiM curHanoMm HART-npoTtokona, 2-npoBoaHas
cxema
Matepua
Kon L
dnaHueBbIn BbinyckHom
Ovadparma
coeanHuTerb KnanaH
22 316 SS 316 SS 316 SS
23 316 SS 316 SS Hastelloy C
24 316 SS 316 SS MoHen
b
33 Hastelloy C Hastelloy C Hastelloy C
44 MoHernb MoHenb MoHen
b
Kog Opyroe
M3 MHorodyHkumoHanbHbIn XK nHankaTop
B1 KpoHLWTENH ona MoHTaxa Ha Tpybe
B2 KpoHLWTENH ona MoHTaxa Ha Tpybe
B3 KpoHLWTENH ona MoHTaxa Ha Tpybe
DO BbinyckHoW knanaH pacnonoxeH Ha 6OKOBON YacTu
dnaHua
D1 BbinyckHoW knanaH pacrnonoxeH BBepxy naHua
D2 BbInyckHoW knanaH pacnonoXeH BHU3Y donaHua
P 1/4-18 NPT BHyTpeHHss
N CoepgunHenure 1/2 14 NPT BHYTpeHHss
J CoenunHeHne M20x1,5 ¢ HUNNenem n HakMaHOW ramkom
Kon B3pbiBo3aLLmT
a
OO6LenpoOMbILLIEHHOE WUCMOMHEHWE
d B3apbiBoHeNpoHMLaeMasi obonoyka — ExdIICT6
i WckpobesonacHas uenb — ExiallCT6
Koa Knacc To4yHocTu
2 0,25
5 0,5
MDMB3051AP 6 E 22 M3B1DON S 5 KoA 3aKasa

-12-




@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

UHTennekTyanbHbIN gaTymnk audcdepeHumanbHoOro gasneHus (pacxoaa)
MDM3051DP

TexHU4YecKue xapakTepUCTUKN
N3mepsiemasn cpeaa: Xu1aKocTb, ras unm
nap

BbixogHOW curHan: ¢ u3mMeHeHWeM No NIMHENHOMY 3akoHy: 4~20 MA ¢ umdpoBbiM curHanom HART®,
OBYXMpoBoAHas cxema

BbixogHoOW curHan ¢ KOpHeusBreKallwen xapakrtepuctukon: B ananasoHe 1,0%~100% paeneHus,
KOpHEeM3BreKkaoLas 3aBMCUMOCTb BbIXOAHOIO curHana n guddepeHumansHOro gaBneHus;

Mpn paBneHnun 0% ~ 0,1%, NUHENHas 3aBUMCMMOCTb BLIXOAHOrO curHana u amddepeHumansHoro
AaBneHus; NnaBHoe (He CTyneH4YaToe) u3MeHeHne BbIXOAHOro curHana 4~20MA, ¢ uMdpoBbIM CUrHANIOM
HART-npotokona (4ByxnpoBOAHasi Cxema), Mnofb3oBaTenlb MOXeET BblbMpaTb XapakTepUCTUKY
BbIXOAHOIO CUrHana — fMHenHas W KOpHeu3Brekawliass — B 3aBUCUMOCTM OT paboumx yCrioBun B
MecCTe aKcnnyaTauuu;

Harpy3ka: nocrne nonoXxutenbHOro/oTpuuaTenbHOro MNpeBbiEHUs, BEPXHUA U HWXKHUIA Npeaenbl He
OOJTKHbl BbIXOAMUTb 3a AuanasoH. [Onsg MUHUMManbHOro AuanasoHa MakCumaribHoe MNOoSoXUTeNbHoe
npesbiweHne coctasnsieT 0,975 Bl (BepxHun npegen MaMepeHuin), MakcumarnbHOe oTpuuatenbHoe
npesbleHne coctaBnseT - BINU (BepxHui npegen namepeHui).

[ns BbIXOOHOrO curHana ¢ KopHeusBnekawLlen XxapakTepuCTUKOW, MOMOXUTENbHOE U oTpuuaTerbHoe
npeBbllleHne MOXeT ObITb oTKkanubpoBaHo kak 10% oT AmManasoHa pacxoaa.

JkcnnyaTtauMoOHHbIe XapaKTepUCTUKN:

To4YHOCTb:

Hns duana3oHos 3, 4, 5

10,1% kannbpoBaHHOro AnanasoHa N3MepeHnin Ang COOTHOLIEHU ananasoHa ot 1:1 go 10:1;
1[0,05(1+0,1(Pmax/PB)]% oT wkanbl ansa nepeHactporku gnanasoHa ot 10:1 go 40:1;

Hns Juana3oHos 6, 7, 8

10,15% kanubpoBaHHOro gManasoHa M3MepeHui 4nsi COOTHOLEeHMI AnanasoHa ot 1:1 go 10:1;
1[0,075(1+0,1(Pmax/PB)]% OT wkKanbl Ansa nepeHacTporkun gnanasoHa ot 10:1 go 40:1;
BnusiHne ctatnyeckoro AaBneHuA:

OTKNOHEHWe Hyns (NpY IMHENHOM BbIXOAE) NPW YBENUYEHUN AaBreHns Ha kaxable 140
krc/cm?: ana OuanasoHos 4,5: +0,25% BIA;

ansa JuanasoHoB 3, 6, 7, 8: +0,5% BI1U;

OTKnoHeHne guanasoHa:

nna dnanasoHoB 4, 5, 6, 7, 8: -1+£0,25% BIW Ha kaxable 6,9 MIla

nna AnanasoHa 3: -1,5+0,25% Bl Ha kaxable 6,9 MlMa

OTO — cMCcTeMHas MOrpeLHoCTb, KOTopasa nepen yCTaHOBKOM MoOXeT ObiTb oTKkanubpoBaHa no
drakTU4ECKOMY 3HaYEHUIO CTaTUCTUYECKOro AaBreHus;

KoHcTpyKuma
CoepuHeHue AnA nopkntoyeHus aaeBneHus: Ang [uanasoHoB 3, 4, 5 paccTtosiHWe mMexay LeHTpamu
NPUCOeaNHUTENbHBLIX OTBEPCTUN (C pesbboit '/;-18NPT) asyx chnaHues pasHseTca 54 MM; paccTosiHue

MICREO SENSOR CO_.LTD.
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@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

MEeX[y LeHTpamm wWTylepos (pe3bba '/--14NPT) Ha OByx dnaHuax coctasnset 51, 54, 57 mm. Ons
[OnanasoHoB 6, 7, 8,

MICREO SENSOR CO_.LTD.
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WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

PacCTOsIHNE MeXAY LieHTpammn NpUCoeanHNTENbHBIX OTBEPCTUIN (C pe3bboit /4,-18NPT) asyx dnaHues —
oKkono 54 mm; Pe3bba coeanHUTENbHbIX WTYLEPOB '/>-14NPT.

UHTennekTyanbHbIN gaTynk audcdepeHumanbHoOro gasneHus (pacxoaa)

| MDM3051DP

MDM3051DP
WHTennekTyanbHbl AaTyuvk AuddepeHumansHoro aaeneHns (pacxoga)
Kon Mpenensl nsmepeHusi
3 0~6,0kMNa
4 0~40,0kMa
5 0~ 200,0 kMa
6 0~1,0 MMNa
7 0~2,0Mrla
8 0~10 Mrlla
Kog | BbixogHow curHan
E 4~20MA nocrt.ToKa ¢ undposbiM curHanom HART-
npoToKona
J 4~20MA c KopHeun3sBrekaroLLen xapakrepmuctukon ¢ curHanom HART-
npoToKona
Matepua
Kop L
dnaHueBbIn BbinyckHom 3anonHstoLla
Onadparma q
coeanHUTErb KnanaH
XNOKOCTb
Hepx. ctanb Hepx. ctanb
22 316 316 Hepx. ctanb 316
SS
SS SS
Hepx. ctanb Hepx. ctanb Hastelloy C
23 316 316
SS SS CwvnmKoHoBO
Hepx. ctanb Hepx. ctanb
24 P 316 P 316 MoHenb € Macrno
SS SS
Hepx. ctanb Hepx. ctanb
25 316 316 MoHenb
SS SS
33 Hastelloy C Hastelloy C Hastelloy C
35 Hastelloy C Hastelloy C TaHTan
44 MoHernb MoHernb MoHenb
Kon, Opyroe
M3 MHorodyHkuuoHanbHbI KK nHankaTop
B1 KpoHLITENH Anst MOHTaXxa Ha Tpybe
B2 KpoHLITENH ANnst MOHTaXxa Ha Tpybe
B3 KpoHLWITENH ANnst MOHTaXxa Ha Tpybe
DO BbinyckHoM knanaH pacnonoxeH Ha 60KOBON YacTu
dnaHua
D1 BbInyckHoOM knanaH pacrnonoxeH BBepxy cnaHua
D2 BbInyckHoOW knanaH pacrnonoXeH BHU3Y driaHua
P 1/4-18 NPT BHyTpeHHsIs

MICEO SENSOR CO_.LTD.
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@MICROSENSOR WuTennexTyansHble TaTYUKN AaBieHus/ muddepenuanpaoro nasneans MDM3051

N CoegnHerve 1/2 14 NPT BHyTpeHHsISA
J CoeavnHeHne M20x1,5 ¢ HUNNEenem 1 HakUAHOW rakomn
Kon B3pbiBo3awumt
a

MICREO SENSOR CO_.LTD.
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@MCROSENSOR MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

S OO6LLENPOMBILLNIEHHOE UCMOSTHEHNE
B3pbiBoHENpoHnUaemas obonoyka — ExdlICT6
i MckpobesonacHas uenb — ExiallCT6
Ko Knacc
TOYHOCTM
2 0,25
5 0,5
‘ MDM3051DP 4 E 22 M3B1DOJ S 2 Kof 3aKasa

UHTennekTyanbHbIN AaTYnK anddepeHunanbLHOro gaBreHus
(pacxopa) c BbICOKMM CTaTU4YEeCKUM AaBleHneMm
MDM3051HP

TexHU4YecKue xapakTepUCTUKN
N3mepsiemas cpeaa: Xu1aKocTb, ras unm
nap

CraTtuyeckoe 1 N36bITOUHOE AaBreHue:

MakcmmanbHoe paboyee cTaTnyeckoe AaBreHne n OAHOCTOPOHHASA neperpyska: 32 MlMa

HopmanbHoe pabouvee pasneHve ot 3,45 klMa (abcontoTHOro OaBrneHve) OO BepxHero npepena
M3MepPEHUI AaTumKa;

3KCI1]1yaTaL|,VIOHHbIe XapaKkTepucTtukun

ToYHOCTb:

10,15% kannbpoBaHHOro AManasoHa N3MepeHun ans COoTHoLeHUn ananasoHa ot 1:1 go 10:1;
1[0,075(1+0,1(BI'0/wkana)]% oT wkanbl Ans nepeHacTponkm gnanasoHa ot 10:1 go

40:1; BI' - BepxHsas rpaHvua gnanasoHa

BnusiHMe n3bbITOYHOro AaBNeHUA: CMeLLEHME HYNS NpyY OAHOCTOPOHHEM YBENUYEHUN AaBneHus Ha 32
Mlla He npoucxoaurT;

[OnanasoH 4: <+1,0% ot BIMA

[OnanasoH 5: <+2,0% ot BINMA

JOunanasoHsbl 6, 7:< +5,0% ot BINA

BnusiHne cTaTuyecKkoro AaBreHUs:

OTKnNoHeHWe HyNs Npu yBenu4eHnn gasneHuns Ha kaxable 31,2 MlMa: meHee +0,25%

BIM; OTknoHeHue guanasoHa: -1,0+2,5% Bl Ha kaxable 6,9 MIMa

MICREO SENSOR CO_.LTD.
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@MCROSENSOH MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

UHTennekTyanbHbIN AaTYMK
avndcdepeHumanbHoro aaBneHus (pacxoga) MDM3051HP

MDM3051HP | WHTennekTyanbHbIi AaTyvk AuddepeHumansHoro aaeneHns (pacxoga)

Kog | MNpenenbl namepeHns
3A | 0~6,0kMNa

4A | 0~40,0«la

5A | 0~200,0 kMNa

6A | 0~1,0MMa

7A | 0~2,0MMa

4B | 0~40,0«Ma

5B 0~ 200,0 kMa

Kog | BbixogHow curHan
E 4~20MA nocT.ToKa ¢ LmdposbiM curHanom HART-npoTokona, 2-npoBoaHas
cxema
J 4~20 MA c KopHeu3sBnekarLlen xapakrepuctnkon ¢ curHanom HART-
npoToKona
Matepua
Kon L
®dnaHueBbI | BbinyckHoN YKnakocTHbIN
Ouadbparm
coeVHUTErb KnanaH a HanonHUTenNb
22 316 SS 316 SS 316 SS
CUINMKOHOBOE Macro
23 316 SS 316 SS Hastelloy
C
Ckog Opyro
e
M3 MHorodpyHkumoHanbHbIn XK nHankaTop
B1 KpoHLWTENH Ans MOHTaXxa Ha Tpybe
B2 KpoHLWTENH Anst MOHTaxa Ha Tpybe
B3 KpoHLWTENH Anst MOHTaxa Ha Tpybe
DO BbinyckHoM knanaH pacnosioxeH Ha 6OKOBOM YacTu
dnaHua
D1 BbinyckHoW knanaH pacrnonoxeH BBepxy naHua
D2 BbInyckHoW knanaH pacrnonoXeH BHU3Y donaHua
P 1/4-18 NPT BHyTpeHHSIs
N CoepgunHenune 1/2 14 NPT BHYTpeHHssI
J CoepuHeHne M20x1,5 ¢ HUNNenem 1 HaKUGHOW rankon
Kon B3pbiBo3awumt
a
OO6LEeNPOMbILLIIEHHOE MCMNOMHEHWE
d B3pbiBOHENPOHULI@eMas obonoyka — ExdIICT6
[ UckpobesonacHas uenb — ExiallCT6
Kog Knacc
TOYHOCTU
0,25
5 0,5

MICREO SENSOR CO_.LTD.
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MDM3051HP 6A E 22 M3B1DON S 2 Ko4 3akasa

MICREO SENSOR CO_.LTD.
-19-



@MCROSENSOR MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

UHTennekTyanbHbIU (pnaHueBbIn gatyuk ypoBHs MDM3051LT
I/Ismepﬂemaﬂ cpena: XMAKoCTb, ra3 uiin nap,

Owana3oH Temnepartyp:
Temnepatypa nsmepsiemon cpegpl -40 ~ 149°C (cunmkoHoBOe Macro);
-18 ~ 204°C (MHepTHas XMOKOCTb);
Temnepatypa xpaHeHus:: -40~85C
Pa6ouas TemnepaTtypa: -40 ~85C
-20 ~ 70 °C ¢ vHaukaTopom
CraTtnuyeckoe u u3bbITOYHOE AaBeHue:
®naHey knacc 150: 41,37 kMa (a6contoTHoro aasneHus) ~1,89 MMa npu 37°C, npu 3anonHeHnm
CUITMKOHOBbLIM  MacrioMm;
dnaney knacc 300: 41,37 kMa (abcontoTHoro AasneHuns) ~4,9 MMa npu 37°C, npu 3anonHeHWn
CUITMKOHOBbLIM MacsrioM

Bbi6op BpemeHu gemndpupoBaHus: 3agaetcs B gnanasoHe 0,4 - 32 ¢ (C 3anonHeHneM CUNMKOHOBbLIM

Macriom).

JKcnnyaTauMoHHbIe XapaKTepPUCTUKK:

MorpelHoCcTb:

10,15% kannbpoBaHHOro AManasoHa N3MepeHun s COoTHoLeHU ananasoHa ot 1:1 go 10:1;
1[0,075(1+0,1(Pmax/PB)]% OT Wwkanbl 4na nepeHacTponku auanasoHa ot 10:1 go 40:1;
JononHutenbHas TemnepaTypHas norpewHocTb: OTKNoHeHne Hyns +0,375%/55°C ot
BMW O6Lias TemnepaTypHas NOrpeLLHOCTb HYMs U LWKanbl Ha Kaxable 55 °C coctaensaeT
10,075% ot BINK;

BnnsiHne MOHTaXHOr O NOJIOXEeHUS: Npn BEPTUKAJSIbHOM MOHTaXe Ll,l/la(bparMbl AaT4ynKa BO3MOXHO€E
OTKJIOHEHUEe HYIA COCTaBlIdAE€T MaKcC. 0,25 kMa; Nnpn ropu3oHTaribHOM MOHTaxe ﬂ,l/la(*)paFMbl Aatyunka

BO3MOXXHO€ OTKITOHEHME Hyns cocTaensieT makc. 0,98 kMa (ans dpnaHua ¢ yanuHutenem Heob6xoammo

y4ecTb ANUHY YONUHUTENS).
N3mMeHeHMe MOHTaXXHOTO MOMOXEHNS HE BNUSET Ha Anana3oH nsmepeHusi. CMelLeHne Hyns
MOXET ObITb YCTPAHEHO KanMBpPOBKOWA.

KoHcTpyKkum

a

MaTtepuansi:

Awnacdbparma: HepxaBetowlas ctanb 316, Hastelloy C,

TaHTan; YanuHuTtens: HepxasetoLas ctanb 316, Hastelloy

C; BbinyckHOM KnanaH: Hep)asetoLlas ctanb 316,

Hastelloy C; ®naHubl U nepexogHUKN: HepXXaBetoLuas

ctanb 316, Hastelloy C;

CmauumBaemble ynnoTHUTenbHbIe Konbua: Viton, NBR (byTagmeH-HUTpUnbHbIA Kayyyk), aTaH-
nponuneH; dnadeu, He CONpUKacarLWUNCA C U3MePSIEMON Cpeaon: yrnepoancTas cranb C
KaaMMWEBBLIM NOKPbLITUEM (MK HepXXaBetowas ctanb 316);

BonTbl: yrnepogucTtas ctanb ¢ umHkoBbiM nokpbituem, 1Cr18Ni9, 0Cr17Ni4CuNb, 42CrMo;
3anonHsoLWas XUAKOCTb (CEHCOPHOro MOAYIs): CUIIMKOHOBOE MAacIo UMW MHepPTHas
Xnakoctb; CoeanHeHue Ans NOAKNIOYEeHUA AaBNeHUA:

CTtopoHa Bbicokoro gasnexus: onaxel, pasamepom 3" nnm 4" knacca 150 nnu conaHey knacca
300; CTopoHa HM3Koro AasneHus: dnaHel, ¢ peabboit '/4-18NPT;

MICREO SENSOR CO ..
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MepexonHuk ¢ pe3bbont '/2-14NPT;

MICEO SENSOR CO..LTD.
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

epeHImanpHOro Aasnenrss MDM3051

Bec:
gmacbparM INnockun YanvuHuten YanuHuten YanuHuten
onatey GnaHey, b2 ] b4 ] b 6v
aronma aronma OonMoB
3 aonma knacc 150 8,9 kr 9,8 kr 10,3 kr 10,7 kr
4"nronma knacc 150 11,6 kr 12,9 kr 13,9 kr 14,8 kr
3"pronma knacc 300 11,1 kr 12,1 kr 12,5 kr 12,9 kr
4"oronma knacc 300 15,7 kr 17 xr 18 kr 22,9 kr
Pasmepsbl dpnaHua:
Pasmep cdnaHua, bontoBo oOTBEpCTUE,
MM e MM
OuameTp
Howmep
pasme Knac | gmnamet A B C Kon. | anamet OKPYXXHOCTU
aetanm
p c p p pacnonoXeHus
LeHTPOB OTB. (MM)
A 3" 150 190 22 66 127 4 20 152.5
B 4" 150 230 22 89 157 8 20 190.5
C 3" 300 210 27 66 127 8 22 168.5
D 4 300 255 30 89 157 8 22 200

| \

138

|
CT0O

d KJCpIM

197

Jpenannbii
Kianan

N1

CHlC)

KOHTAaKTHPYIONIAS HOBCPXHOCTH
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

AneKkTpuyeckoe coeguHeHne

Perucrparop

§+

+

@ AmniepMeTp

+

Hcrounuk
MTATAHHS

UHTennekTyanbHbIU (hnaHueBbIn gatuyuk ypoBHs MDM3051LT

| MDM3051LT

MHTennekTyanbHbIM dornaHueBbIn OaTYWK YPOBHS

Kopg,

I'Ipep,en bl UISMEPEHUA

0~ 40,0 kMNa

0~ 200,0 kMa

0~1,0 MMa

~N|/o|lo|b~

0~2,0Mra

Kopg

BbixoaHow curHan

E

BbixogHown curHan 4~20 MA ¢ undgposbiMm curHanom HART-npoTokona

Kon P33 OnvHa yonuHntens MaTepMCaTJ;S::j) parMs!
ep BbICOKOro JaBneHns
A0 3" 0 316 SS
A01 3" 0 Hastelloy C
A02 3" 0 TaHTan
A2 3" 50mMm 316 SS
A4 3" 100 mm 316 SS
A6 3" 150mMm 316 SS
BO 4" 0 316 SS
BO1 4" 0 Hastelloy C
B02 4" 0 TaHTan
B2 4" 50 Mm 316 SS
B4 4" 100 mm 316 SS
B6 4" 150 mm 316 SS
Y Mo 3akasy
[aHHble
Koa YCTaHOBOYHOTO MNpumeyarme
dnaHua
A 3" «knacc 150 OD:190Mm;Makc.paboyee
naenenune:1.89MlMa
B 4"  knacc 150 OD:230Mm;Mmakc.paboyee
naenenune:1.89MlMa
C 3" «knacc 300 OD: 210Mm;Makc.paboyee
nasnenune:4.9MMMa
D 4" knacc 300 OD: 255MMm;Makc.paboyee aaBrneHve
4.9MMMa
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@MCROSENSOR

HurteuiexTyanpHble JaT4UKU aaBiaeHus/muddbepesnmnansHoro gasiaennss MDM3051

E

Mo 3akasy

Kon,

Matepua
n
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@MCROSENSOR MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

dnaHuesb! [peHaxHbIN 3anornH
o Ovadparma Aroulas
n KnanaH XNOKOCT
b
coeauHuTe
nb
Yrnepoaucra CunukoH
12 316 SS 316 SS
A CTalb 0 BOe
22 316 SS 316 SS 316 SS macrno
23 316 SS 316 SS Hastelloy C
1A | [TOPORMCTl 346 55 316SS | Wnepma
cranb A
2A 316 SS 316 SS Hastelloy C Knpkoct
b
Y Mo 3akasy
Ko, 3anonHsaLLas XUaKoCTb
D CunnkoHoBoOe Macno
F MHepTHas XXMAKOCTb
Kon, [ononHuTtensHble onuum
M3 MHorodyHkumoHanbHbIn KK nHamkaTop
Kon B3pbiBo3aLuuta
S OO0LLEeNpPOMBILLNIEHHOE UCMONHEHNE
B3pbiBOHENpPOHMLIaEMas!
d obonouka — ExdIICT6
i MckpobesonacHas uenb —
ExiallCT6
Kon Knacc To4HoCcTM
2 0,25
5 0,5
‘ MDM3051LT 4 E A0 A 22 D M3 S 2 Ko 3akasa

UHTennekTyanbHbIX AaT4yuK gasneHunsa/ancgpcdepeHumanbHOro gaBneHus ¢
BbIHOCHbIMUX U3MepUuTenbHbiIMU Mem6paHamm MDM3051GP/DP

KpaTkasa uncgpopmaums
Bo unsbexaHune npsimoro koHTakTa anadparm gatyunkoB GP n DP ¢ uamepsaemon cpegon MOXHO
ncnonb3oBaTh AAaTYMK AaBneHus/guddepeHumanbHOro 4aBneHnst ¢ BbIHOCHBIMU M3MEPUTENbHbLIMU
membpaHamu GP/DP.
MpumeHsieTca B criyyasx korga:
1. HeoGXxooumo n3onMpoBaTh AATYMK OT BbICOKOTEMMEPATYPHON U3MEPSEMON Cpeabl;
2. uamMepsieMad cpefa aBnsgeTca Koppo3nHOWN;
3. un3MepeHus B3Becemn Unm BbICOKOBA3KUX cpes;
4. cpepa 3aTBepAeBaeT unuv nogMeps3aeT BCneacTBUe U3MeHeHUs TeMnepaTypbl OKpyXXatoLLein
cpedbl nu TemnepaTypbl NOTOKA;
5. Npu M3MEHEHUU U3MepPSieMON cpedbl HeoOGXOAMMO TLaTerlbHO BbIMbITh
KOHTaKTUpPYIOLLME YacTu OaTyuKa;

MICREO SENSOR CO_.LTD.
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@MCROSENSOH MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051
6 n3MepuTernbHad 4aCTb AaT4MKa JOJKHA OCTaBaTbCA

yncton; TexHmyeckne gaHHbIe CMOTPUTE B pasaene
patyukoB GP/DP.

MICREO SENSOR CO_.LTD.
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@MCROSENSOR MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

Knaccucumkaumsn

MopcoeanHeHne BbLIHOCHOTO W3MepUTENbHOrO 00OpPyaOBaHWSl OCyLlecTBNsieTcs 4vepe3 pes3bboBoe
coeauHeHne, GnaHUeBOe COeOUHEHME W NpPW MOMOLUM OOXUMHOro uTuHra (Mcnonb3yeTrcs B
caHuTapHon obnactu). MNpumeHsoTca dnaHubl TPagUUMOHHOTO M MAOCKOro Tuna (COOTBETCTBYHOLLME
cTaHgapTHbIM 3-AtorMoBbIM dnaHuam knacca 150 n 300). B o6uwem, no cnocoby MOHTaxa BbIHOCHOE
nameputenbHoe obopygoBaHue nogpasgensietcs Ha obopyaoBaHMe C pe3bbOoBbIM MOAKIHOYEHMEM,
dnaHueBoe, AN YCTaHOBKN B NaTPyOOK (BBEPTHOE) M C MOHTAXXOM MPY NMOMOLLM 0BXKMMHOTO (OUTKHTA.

TexHM4Yeckue xapakTepucTUKu Ansi BLIHOCHOro o6opyanoBaHus
Pabouasa Temnepatypa )Xnakoro 3anofnHUTenNst BBIHOCHOro 060pyaoBaHus:
CwvnukoHoBoe Macno: -29 ~
149°C; WMHepTHas XWMOKOCTb: -
18 ~ 204°C; TMpepenbHoe
haBneHue:
Ansa pe3bboBoro MoHTaxa: 14 Mla;
ANnsa donaHueBoro MoHTaXa M yCTaHOBKM B NaTpyboK: HOMWHaNbHOE AaBreHne
draHua 4ns MoHTaxa ¢ 06XkMMHbIM ouTuHrom: 2 Mra.
Bpemsa BkntoyeHusa: 6e3 npeaBapuTenbHOro nporpeBa. Bpemsa oOTknuka 3aBMCUT OT TemnepaTypbl,
JaBneHus, MeToda nepefayv curHana, onvHbl U gMameTpa Kanunnapa v KUoKoro 3anofHuTens;

MICREO SENSOR CO_.LTD.
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@MCROSENSOR
HHTeIeKTYaabHbIC JATYMKY JTABJICHHS/ TN

UHTennekTyanbHbIN AaTYuK gasneHus/andpdepeHumansHOro naBreHus
C BbIHOCHbIMU U3aMepuTenbHbIMU memb6paHamu MDM3051GP

epeHImanpHOro Aasnenrss MDM3051

MDM3051 | MHTennekTyanbHbIN aT4YvK ABEHWS C BbIHOCHOW N3MepUTENbHON MembpaHoi
MDMB3051 | WMHTennekTyanbHbIn AaT4MK AnddepeHumnansHoro AasneHus ¢ BoIHOCHbIMU U3MEPUTENbHLIMU
MembpaHamu
Kkog | nmpedenbl UsMepeHus
4 0~40,0kMa
5 0 ~200,0 klMa
6 0~1,0MMa
7 0~2,0Mra
Koo | BbixogHow curHan
4~20 mA DC ¢ uudposbim curHanom HART-npoTokona, 2-npoBoaHas cxema
J 4~20 mA DC c kopHeusBnekaroLleln xapaktepuctukon n curHanom HART-npoTokona
Kon Martepuna
n
dnaHe pasbém anadpparm
U bl a
22 316 SS 316 SS 316 SS
Koa BbiHOoCcHOe 06opyaoBaHue
S1 C oaHoW BbIHOCHOV MeMBpaHon (CM. TeX. onucaHue)
S2 C OoBYyMS BbIHOCHbIMM MeMOpaHamm (CM. TexX. onucaHve)
Kog | Opyroe (CM. TeXHNYeCKUE AaHHbIE)
M3 MHorodyHkumoHanbHbI KK nHamkaTop
B1 [nsa MoHTaxa Ha Tpybe
B2 [nsa MoHTaxa Ha Tpybe
B3 [nsa MoHTaxa Ha Tpybe
Kon B3pbiBo3alumT
a
S OO6LLEeNPOMBILLNIEHHOE UCMONHEHNE
d B3pbiBoOHENpoHMLaeMasi oborouyka —
ExdIICT6
[ UckpobesonacHas uenb — ExiallCT6
Kon Knacc To4yHocTu
2 0,25
5 0,5
MDM3051GP 6 E 22 S2 M3B2 S 2 KoA 3aKasa

BHumaHwe:

,D,J'Iﬂ Bbl60pa Koda 0003HaveHus AaT4ynKa C BbIHOCHbIM U3MEPUTESIbHbIM 3J1IEMEHTOM, CHa4alla Bbl6epI/ITe
KO 0003Ha4eHus AaT4yuKa, 3aTemM Ko 0003Ha4YeHNs BbIHOCHOTO N3MEPUTESIbHOIoO arieMeHTa U HakoHel,
Bbl6epI/lTe 3aNOJTHALWWYH XUOKOCTb Kanunndpa.

Mpumep:
MDM3051GP6E22S1B
1-

MICREO SENSOR CO_.LTD.
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@MCROSENSOH MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051
-RTW11A11A17

- CAP13A15A11
- C10485-0007

MICREO SENSOR CO_.LTD.
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

BbliHOCHOe 06opyaoBaHue ¢ pe3b6oBbIM COeaNHEHNEM
Tabnuua 1. BolHOCHasi usmepuTenbHas MembpaHa ¢ pe3bboBbIM coeanHEHNEM

epeHImanpHOro Aasnenrss MDM3051

RTW BriHOoCcHas nsmeputensHasi MembpaHa ¢ pe3bb0oBbIM CoeAUHEHNEM
kog | MNMpombiBOYHOE OTBEpPCTUE
11 Het
21 NmeeTca
kog | Matepuan BbIHOCHOW anadparmel
A 316 SS
B Hastelloy C-276
C TaHTan
Koa MaTtepuan BEpXHEro KpOHLUTENHA
1 316 S?, yCTaHOBOYHas Wwanba — yrnepogmuctas cranb, Npoknagka —
fenbin
acbecTt unn BUTOH
316 SS, ycTaHoBOYHas Wwanba — HepxaBetoLLas cTanb, Npoknagka —
21 fenbin
acbecTt unv BUTOH
Koz MaTtepuan HUXKHEro KpOHLUTEHA
A 316 SS
B Hastelloy
C
C Yrnepoaucrasi ctanb ¢ KagMUEBBIM MOKPLITUEM
Kog | OTBepcTME ANns NOAKMIYEHUS JaBNEeHUs
11 1/4 NPT
12 3/8 NPT
13 1/2 NPT
15 1 NPT
17 1-1/2 NPT
Y Mo 3akasy
RTW 21 A 21 A 13 koA 3akasa
CoeMHEHHUE ¢ KamuIsIpoM
95.3
) =%kpxum”i KPOHIITEIH
YCTaHOBOYHOC KOJIBLIO 51.8 /

OrBepcerue JUist YUCTKH

72

N

%
]

1/4-18NPT (110 BBIGODPY)

\

AN

44.7

YroTHuTeIbHAS 11ai0a /

MewmOpana
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

Tabnuua 2. BeiHOCHas guadparma ¢ conaHuem

epeHImanpHOro Aasnenrss MDM3051

‘ RFW BbiHocHasg membpaHa ¢ onaHuem
kog | MNpombIBOYHOE OTBEpPCTUE
11 Het
21 NmeeTtcs
kog | BbIHOCHbIE M3MepUTEnbHbIE Anadparmbl
A 316 SS
B Hastelloy C
C TaHTan
Kog, MaTepuran BepXHero KpoHLUTENHA
316 SS, ynnoTtHaowas wanba — yrnepoguctas cranb, nogknagHoe
" KOmnbLO —
Genbii acbect
316 SS, ycraHoBO4YHas Wwanba — Hep)kaBetoLas cTanb, Npoknagka —
21 Genbin
acbecT unm BUTOH
Kog Matepwuan H/XKHEro KpoHLITENHA
A21 1" knacc 150 316 SS
B21 1" knacc 150 Hastelloy C
E21 1" knacc 150 Yrnepogucras cranb
A41 11/2" knacc 150 316 SS
B41 11/2" knacc 150 Hastelloy C
E41 11/2" knacc 150 Yrnepogucras cranb
A51 2" knacc 150 316 SS
B51 2" knacc 150 Hastelloy C
E51 2" knacc 150  Yrnepogucras cranb
AT71 3" knacc 150 316 SS
B71 3" knacc 150 Hastelloy C
C71 3" knacc 150  Yrnepogucras cranb
A22 1" knacc 300 316 SS
B22 1" knacc 300 Hastelloy C
E22 1" knacc 300 Yrnepogucras cranb
A42 11/2" knacc 300 316 SS
B42 11/2" knacc 300 Hastelloy C
E42 11/2" knacc 300 Yrnepogucras cranb
A52 2" knacc 300 316 SS
B52 2" knacc 300 Hastelloy C
E52 2" knacc 300  Yrnepoaucras cranb
A72 3" knacc 300 316 SS
B72 3" knacc 300 Hastelloy C
E72 3" knacc 300 Yrnepogucras cranb
Y Mo 3akasy
RFW 11 E 11 A 51 Kog
3akasa
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

epeHImanpHOro Aasnenrss MDM3051

Tabnuua 3. dnaHeLw BbIHOCHOM Anadparmbl

K
Knacc no B o OnameTp
HomuHanbHbI OuameTt A D 4ecTBO F E
HOMWHaTbHOM PaccTosH oTBEepCTn
" pasmep p OD | TonwmH oTBEpCTU | Auamet avamet
y OaBneHuto a ve . p p 2
Tpy6ebl BTYIKU M
OTBEPCTUN 6onTta(m
n
M)
Knacc 61 110 14,5 66,6 4 61 25 16
1 150
Knacc 66.5 125 17,5 66,6 4 66.5 25 20
300
Knacc 73 130 17,5 a78,7 4 73 40 16
11/2" 150
Knacc 73 155 21 a78,7 4 73 40 22
300
Knacc 92 150 17,5 95,3 4 92 50 20
2’ 150
Knacc 92 165 20,5 95,3 8 92 50 20
300
Kracc 127 190 22 @127 4 127 80 20
3" 1 50 < <R
Knacc 127 | 2T04—27 127 8 127 80 22
300 * T
'y
A G s
BepxHsia yacTb
dnaHua
—
| —
| | ,[poknaaka
v I | 'F A
| HwkHaa yactb
A 4
320N
i AN I _______________ -
Y -
<| A O m =~
= [peHaxHoe
=]
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@MCROSENSOH MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

Tabnuua 4. BeiHocHOe o6opyaoBaHue 6e3dgnaHueBoro Tmna

PFW BrrHoCHas MeMOpaHa 0e3(IIaHIIeBOTO THTIA
KOJI [MpoMbIBOUHOE OTBEpCTUE
11 Her
21 Hwmeetcs
Kon Tun

A Cranpaaptabii kinace 3”7 — 150 umu 300

Y ITo 3akazy

Kon | Marepuai BEIHOCHOH quadparMel
A 316 SS
B Hastelloy C
C TanTan
Kox Marepuai kopmyca
A 316 SS
PFW 11 A A A KOJI 3aKa3a

YCTaHOBOYHbLIN chnaHey,

1

I

]
/— BbliHOCHas membpaHa

o | [
| |
______|______S<
< S > 3
KanunnsipHoe 127 Mmyxon dnaHew, 3akas4yvka

coeuHeHne

MICREO SENSOR CO_.LTD.
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@MCROSENSOR

MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

Tabnuua 5. BeiHocHoe o6opyaoBaHue Ans yCTaHOBKMU B NaTpybok

‘ EFW BbiHOCHas membpaHa Anst ycTaHoOBKW B NaTpybke
Koa | Tun
11 3" (66 mm) 316 SS
12 3" (66 mm) Hastelloy C (no 3akasy)
13 4" (89 mm) 316 SS
kog | Marepwan guadparmel
A 316 SS
B Hastelloy C
C TaHTan
Kog HOnameTp n matepuan natpyoka
20 50 mm
40 100 mm
60 150 mm
Y Mo
3akasy
Kon Twun
dnaHua
A11 Knacc 150, makc. pabodee gasnenune 1,89 Mla
A12 Knacc 300, makc. paboyee gaeneHue 4,9 Mla
EFW 11 A 20 A11 Kopn 3aKkasa
Paamepbl pnaHua cm. B Tabnumue 2 ansa ncnonHeHus RFW.
COCJHIICHHC Kalu1sipa

KpOH“M

Priavery

/

[ ]

MICREO SENSOR CO ..
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@MCROSENSOR

MHTemiekTyalbHbIC JaTYUKU JaBICHUS/ I

epeHImanpHOro Aasnenrss MDM3051

Tabnuua 6. BeiHocHoe o6opyaoBaHue ¢ 06XXKMMHbIM coeguHUTeNnem (MCNonb3yeTcs B CaHUTapHO-

rTMrMeHN4YecKkon n I'II/ILLI,GBOIZ 0Tpacn;|x)
SCW BriHocHas auadparma ¢ 00>)KIMHBIM COSIMHUTEIIEM
Koxn | BeHOCHas muadparma ¢ 00)KHMHBIM COSTHHUTEIIEM
12 CoenunnTens 3 aroiimMa (MTOAKITIOYEHHE KanuIspa)
14 CoenunnTens 3 AroiimMa (MOJKIII0YEHIE YPOBHS)
Kox | Marepunan BEIHOCHOH Auadparmsl
A 316 SS
Kon Marepuai kopiyca
11 316 SS
SCW 12 A 11 KOJI 3aKa3a
3aso;ickas Tadnnuka
Kpuimka Dianent aarumke
2818 1125 Duanen 1arinka

YCTaHOBUTE VILIOTHHTCILHYIO

323

llllliil’\'\. MOJAKTIOHHTC 3aKHM
C COCANHUTEC ICM

_jl
60.2

Mewmbpatia

SUHU,ICK'\UI raduika

[

MembOpana I I
A2
Lt LZ2N

VCTaHOBHTE VILIOTHHTCILHY IO
iy, MOAKTIOUHTE 3aKHM

C COCAMHMTEICM

] 290.9 — =
Tum 12 Tun 14
Tabnuua 7. XKngkuim HanonHuTeNb Ansi BBIHOCHOrO 060pyaoBaHus
Kog Kuakun HanonHUTENb A48 BIHOCHOrO 060pyaoBaHMSA

C10485-0007

cTabunbHbIN AnanasoH: -29~149 °C

CwununkoHoBO€E Macrno (HU3KoTeMnepaTypHoe),

C11513-001 WNHepTHas »u1aKocTb, AnanasoH: -18~204 °C
C1199-0032- NHepTHas »unaKkocTb, AnanasoH: 15~315 °C
0004

C10485-0007

< TUNWYHBLIVA KOA 0603HaYeHNs
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@MCROSENSOR

MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

Tabnwuua 8. Kanunnspsbl

CAP Kanunnsp
Kog | Matepuan n pasmepsbl kanunnspa
13 316L SS, BHyTpeHHMIA guameTp: 1,09 Mm
Koa | AnuHa kanunnspa
05 [ 1,5m OnunHa ansa
10 | 3m OZHOCTOPOHHEN, yaanéHHoW
15 | 4,5m nepenayv
20 | 6wm™m
25 | 75m
Y | lNo 3akasy
Kog | BblHOCHOe 0bopyaoBaHUE U MPUHAANEXHOCTU
A pe3bba 1/2-20UNF-2A 6e3 kpoHLTenHa
B pe3bba 1/2-20UNF-2A ¢ KpOHLUTENHOM
Kog | 3awwmTtHas Tpybka
11 3awwmTHasa Tpybka n3 316L SS
12 Mo ymonyaHuio — 3awuTHas runs3a MNBX
CAP 13 05 A 11 « Kopj 3akasa

CoeaunHeHne ¢
dnaHuem

OnuHa

114 3

| |

4.8 T12.7

Pesbba 1/2-20UNF-

2A C KpoHWTENHOM

<

Pe3bba 1/2-20UNF-2A
6e3 KpoHLITeHa

-36-
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@MCHOSENSOR MHTemiexTyalbHbIe JaTYMKU gaBiacHus/aud deperimansaoro gasnennss MDM3051

TpPEXBEHTUNbHbLIW KIanaHHbIN
6ok

XapakTepucTukm
[aeneHune: 0o 40Mla

Paboyasa temnepatypa:
<200°C

Pa3mepbi/coeguHeHnsa (Mm)

4- 12
dontosoe offeperue 17
riyOuna 10 <,

-

1 _ ﬁf@_ﬁm zI
! 2R
\§ ,

62

KnanaHHbIi 6110k TOCTaBASIETCA C HAMMNENEM U HAaKUOHOW rankown.

OTBepcTue Mexay noptamum AaerneHust ot 54mm o 55,6mMm (B 3aBMCMMOCTU OT BbIOpaHHOro Anana3oHa gartymka
naenenust) Matepuanbi:

Kopa P — HepxxaBetowas ctanb; koa C — yrnepoauvcTas ctarnb.

Mpumep 3akasza: 1151 Tri-valve P



Anmartbli (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelyeHck (4162)22-76-07
BpsHck (4832)59-03-52
BnaguBocTtok (423)249-28-31
BnapvkaBka3 (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpan (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6ypr (343)384-55-89

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KaszaHb (843)206-01-48
Kanununrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTtpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
INvneuk (4742)52-20-81

Poccus +7(495)268-04-70

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
Mypmanck (8152)59-64-93

Ha6epexHblie YenHsbi (8552)20-53-41
HwxHuin Hosropop, (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hos6pbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
MckoB (8112)59-10-37

Mepmb (342)205-81-47

KasaxcraH +7(7172)727-132

PocTtoB-Ha-[loHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-lMeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTtononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

TBepb (4822)63-31-35

TonbATTH (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydpa (347)229-48-12
Xab6apoBck (4212)92-98-04
Yeb6okcapsbl (8352)28-53-07
YenabuHck (351)202-03-61
YepenoBel, (8202)49-02-64
Yura (3022)38-34-83
SAkyTek (4112)23-90-97
flpocnaenb (4852)69-52-93

Kuprusus +996(312)96-26-47
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