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COTJIACOBAHO

3amectuTesn gupextopa OI'YII BHUHMC
Pyxosogurens I'IIU CH

cessesessesssese B.H. S HINHH
M.1.

Mo ssennees 002 Te

Buecennl B I'ocynapcrBeHHbIH

CyeTYHKH TelJIOBOI IHEPrUH H peecTp CpeACTB H3MePeHHH
KOJIH4€CTBA BOAbI 2JIEKTPOMATHUTHBIE Perucrpanuonnsblii Ne 16119-02
SKM -1 B3amen Ne 16119-97

Brimryckarores o texuuueckoit qokymenrtanun ¢pupmel 3A0 "KATRA", JInrosckas
pecnyOamka.

HA3HAYEHUE U OBJIACTD IIPUMEHEHUSA

CueTuuKy TEIUIOBOW HHEPIHMH M KOJIMYECTBa BOABI syekrpoMarHuTHele SKM-1 (nanee
CUETUYHMKN) TpeIHa3HAYCHEI VI U3MEpPEHUA TEIIOBOH DHEpPruu U KOJIMYEeCTBa
TEIUIOHOCHUTES B BOJSHBIX CHUCTEMAax TEIUIOCHAOMKEHHS 3aKpBITOrO THIA, UL U3MEpEeHHA
TEILUIOBOM PHEPIrHH, KOJIMYECTBA TEIUIOHOCUTENIS M OTHYIIEHHOW ropsdei BOAbl B BOASHBIX
CUCTEMax TeIUIOCHAOKEHHUSI OTKPBITOTO THIA WU JUISL M3MepeHust o0beMa JpYIrux
JKHJIKOCTEH, ¢ yIeMbHOH 21eKTponpoBoAUMOCThIO 0T 10 Cm/M 110 0,001 Cm/Mm.

CuerTyuku MOIYT IPUMEHSTCS B TEIUIOBBIX CETSIX, TEIUIOBBIX IYHKTaX, a TaloKe B
KOMMYHAJIBHOM XO03A1CTBE, B KUJIBIX TOMaX, YUPEKACHUAX U Y APYTUX IIOTpeOUTEE.

OIIMCAHHUE

[lpuHuun paboThl CcUETYMKA COCTOMT B M3MEPEHHM pacxoda TEIUIOHOCHTENd |
TEeMIIepaTyp TEIUIOHOCUTENs B TpyOOIpoBOJaxX M IOCIEYIONIEM OIIpEIeIeHUN TEIUIOBOMH
SHEPrud, KOJUTMYEeCTBA M JIPYTHUX MapaMeTpOB TEIIOHOCUTENS IMyTeM 0o0pabOTKHM H3MEpeHUH
MHKPOIIPOTIECCOPHBIM YCTPOHCTBOM.

Cueruuk  SKM-1 cocToHUT u3 53JIEKTPOHHOrO OJioka M , B 3aBHCHMOCTH OT
MojiMUKaIMY, 10 TpeX NepBUYHBIX IIpeoOpa3oBaTeleil pacxona, M A0 YETHIPEX IUIATHHOBBIX
TEPMOMETPOB CONPOTHUBIIEHUS.

O6osnaueHre  MoauduKanuil,  HazHaueHue , QOPMYJIBl  pacyeTa  TEIUIOBOM
JHEPruy, KOJHYECTBO IIEPBUYHBIX IpeoOpasoBareneit pacxoma (zanee IIII pacxoma) w
IJIATUHOBEIX TEPMOMETPOB COMPOTHBIeHU ( Jayiee JATUUKHM TeMIIEPaTypsl ) MPEACTABICHO B
Tad. 1.



Tabmnuna 1

Ob6o3HaueHue K-Bo K-Bo
MomudUKaluKu | JaTYHKOB [1I1
Hasnauenue dopmya pacueTa TeIuIoBoH CUCTYHKA TemInepa- pac-
DHEPTUU TYPHL, X0/1a,
IIT. IIIT.
JIng cucteM TerutocHaOKEeHUs SKM-1-0 g 3
OTKPBITOT'O MITH 3aKPEITOTO E=Vip1-(hi-hy) SKM -1 -0l 2 2
THIIA, C ABYMSI BXOJIAMH SKM-1-02 2 3
H3MepeHus JaBIeHus SKM-1-03 2 2
Jlns cucTeM TermnocHaOKeHHs E=Vapa(h-hy)+ SKM-1-A 3 3
OTKPEITOTO THIIA +(Vi-p1-V2-p2)-(h; - he) SKM-1-Al1. 3 2
SKM -1-A2 2 3
SKM -1-A3 2 2
Jns cucrem temnocHabxkerHus | E = [Vy-p-(Vap3-Vipa)]* SKM-1-Gl1 4 3
OTKPBITOrO THIIA C *(hy - ho)+ (Varps- Vipa)
IOBBIINIEHHON TOUHOCTBIO (hy-he)
ydeTa noTpebieHHOH ropsuei E=V-pa(h;-hy)+ SKM -1-G2 4 3
BOAEL + (Va-p3- V3-pg)(hy - he)
JLiist cucTeM TerlocHa0KeHus! E =El+ V3-ps-(hz-hy)+ SKM-1-Bl1 4 3
3aKPBITOTO THIIA C OT/IENBHOH +(Va-p3- Va-pa)(hs- he)
CHCTEMOH rops4ero El=V;-pi-(h;- h)
BOIOCHAOKeHHU E =El+ V3-pg-( hy - hy)+ SKM -1-B2 4 3
+H(Vap3- Va-pa)(hs- he)
El=V;-po(h-hy)
JIns cucTeM TeIUIoCHAOKCHHS SKM-1-Ul 2 1
3aKpBITOrO TUITA E =Vi-p1-(h; - hy) SKM-1-U3 2 2
SKM - 1-U5 2 3
SKM -1-02 2 1
E=Vi-p2(hi-hy) SKM -1-U4 2 2
SKM -1-U6 2 3
Jlnst yaera ropsuero E=Vpj;:(h;-he) SKM -1 -U7 1 1
BOJIOCHAOKEHUS
Jlng yuera SKM-1-VI - 1
o0nema - SKM-1-V2 - 2
KHJIKOCTH SKM-1-V3 - 3
Jlis yueTa oTIyINEHHOM E =E1+ V,-p3:(h; - h3) SKM -1 -Kl1 3 2
TEIUIOBOI dHEepruu El= (Vi-pi- Vo-p3)(hy - hy)
E=El+ Vy:p3:(h; - h3) SKM -1-K2 3 2

El=Vy-pa(h;-hy)

[Tpumeuanue: T1, T2, T3, T4 - 3nadenud temuepaTyp, H3MEpeHHBIE COOTBETCTBYIOIINMH AaTYMKaMK

TEMITEPATYP;

Te - 3HaueHHE TeMIIEpaTypHI XOJIOJHOI BOJKI (M3MepeHasl HIH IIporpaMMHupyemast);

V1, V2, V3 - 3qauenns o0beMa BOJBI, H3MepeHHEIe cooTBeTcTRYIomuMH [1] pacxona ;
pl, p2 - 3HAYCHHA NABICHUS, H3MEPCHHBIE TATYHKAMU JaBJICHUS;

pl ... p4 - WIOTHOCTH BOXKI , cOOTBeTCTRYomMe TeMmepatyp T1 ... T
h] ... h4 - SHTANBINH BOJBI , COOTBETCTBYIOMHAE TeMnepatyp T1 ... ff’

oy

h ¢ - SHTAILIHA BOIBI, COOTBETCTBYIOLISS TEMIIEPATYPY XOJIOJIHOM |

E - cymmapuas ternosast sHeprus; El - Tennosas sHeprus i OTC?‘@T@HH&
B opmynax pacuera E 1 E1 cHMBOIIEI CYMMHpPOBaHHS OIYIIEHBL &




OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTHKH

OCHOBHEIE M3MepsieMble TapaMeTpbl ¥ EIMHULB HU3MepeHHd (B 3aBUCAMOCTH OT
Moau(UKAIIK): TeTioBas dHeprus (cyMmapHas) [MBTu]; TerutoBas sHEprus Julsl OTOIIEHHS
[MBTu]; Macca Boasl 1-0ro, 2-0ro U 3-ero KaHaJIOB [T]; Macca
noTpedIeHHo# BOAEI [T]; 00BbeM BoAsl 1-0r0, 2- Oro U 3-ero KaHajloB [M’]; BpeMs HepaGouero
cOCTOsSHMS (BpeMsI HEHCIPABHOCTH) [4] ; BpeMs , KOTJa pacxoJ IPEBBIIIAET MaKCHMaJbHOC
3HadeHue [4]; BpeMs, KOrjaa pacxo/l MEHbIIC MePEXoHOTO pacxona [4].

OcCHOBHBIC H3MEpAEMBIC MMapaMeTpbl CYMMHpPYIOTCA C Hayajla SKCIUTyaTallid H
bukcupyroTes 24-oMy 4acy OTCYETHOIO JHS MECSIA.

NubopMalioHHbIe H3MEpPseMbIe TTApAMETPHI 1 SIUHUIBI U3MEPEHHUS (B 3aBUCHMOCTH
OT MOJIMIMKAIIMK): TEILIOBAsS MOMIHOCTE [KBT] ; TeroBas MOLIHOCTH Ul OTOIUIEHMA [KBT];
pacxon 1- oro, 2-oro u 3-ero KaHajioB [ T/4 WX M’/4]; pa3HOCTh PacXojoB 2-0r0 U 3-€T0
KaHanoB [ T/4] ; JaBjieHUE B MojaromeM U oOpatHoMm TpyoOomposoxe [Klla] ; TemmnepaTypa B
nojaroieM u obpataom tpybdomposose [°CJ ;
pasnocts Temnepatyp [°C] ; Temneparypa xonoaHo# Boasl [°C]; TeMmeparypa B MOJAIOLIEM U
obpaTHOM Tpy6orpoBoe ropsuero sogocHabxkenus [°Cl ; KaleHaaph-4achl M KO OIIHOKH.

CpeaHeyacoBsie mapaMeTphl 3aITOMHHAIOTCS 32 33 IMOCIeqHHE CYTKU (B 3aBHCHMOCTH
0T MOJM(UKALINK): CPEHAL YacoBad TeMIIEpaTypa Boasl 1-oro u 2-oro kanainos [°C]; cpentee
yacoBoe gasieHue 1- oro u 2-oro xananos [klla] ; macca Boasl 3a yac ans 1- oro, 2-oro u 3-
ero KaHajoB [T]; oOBeM BOABI 3a Yac 1- oro, 2-oro U 3-ero KaHajioB [M3]; Pa3sHOCTE MEXIY
HU3MEpPEHHOH Maccoil BOJBI 2-0r0 KaHajla M U3MepeHHOM Maccoit Bojibl 3-ro KaHana [T];

CpemHecyToUHBIE MTAPAMETPHI 3aIMOMHHAIOTCS 3a 64 TOCiIeqHue CYTKU (B 3aBUCHMOCTH
OT MoAMGUKAIMHU): CPEIHECYTOYHAs TeMmIleparypa BoAbl l-oro u 2-oro kanamos [°CJ;
Hepabouee BpeMs 3a CYTKM [4] ¥ KOJ OUTHOKH.

Bce namHpie MOTYT OBITP MHAMIMPYEMBIE Ha SKUAKOKPHCTAIBHOM WHIMKATOPE MWIIU
BBIBEJIEHEI Ha CUMTHIBAIOIIEE YCTPOMCTBO Uepe3 MOCIe0BaTeIbHbIM HHTEepdeiic.

Juanaszon usmepsieMsix Temreparyp (0 ... 160) °C.
Jlnanazon usMepeHus pasHoctu Temmepatyp (3 ... 150 ) °C.
JlnanaszoH TeMmepatyp u3Mepsemoii cpesl (0 ... 150) °C,
Jlasnenue He Gosee 1,6 MI]a.

YcoBHBIE JHaMETPEL TPYOOIIPOBOA M MM COOTBETCTBYIOIIHE IIEPEXOMHEIHA (Qp) u
MaKCUMATBHBIN (Qyay) PacXo/Ibl IpeJCTaBICHEI B Tabmule 2.

2 tabauia
YcnosHbIi quamerp [, MM INepexonnsiii pacxon Q,, MaxkcuManbHBII pacxos
M /a Qi M /g
20 0,10
25 0,18
32 0,3
50 0,7
80 1,8
100 2,8
150 6,4




OTHOCHTEIbHAS TIOTPENTHOCTE H3MEpeHHs 00beMa BOIBI M MACCHI [JIsl KaXKA0ro U3
KaHaJIOB M3MepeHHs He Ooee :

+ 2 % - npu pacxoze ot Q, 10 Q

Qp
+ (2 - ) % - ipu pacxoae Q or 0 10 Q.

Max ?

OtHOCHUTEIBHAS ITOTPEITHOCTH U3MEPEHHS MAacChl IOTPEeOICHHOMN ropaYed BOABI IIPU
M3MEpPEHNH TTapoii IepBUYHEIX NpeobpasoBareneit pacxona (a1t Moaubukauun SKM-1-0,
SKM-1-01, SKM-1-02, SKM-1-03, SKM-1-A, SKM-1- Al, SKM-1-A2, SKM-1-A3, SKM-
1-G1, SKM-1-G2) =e Gouiee :

Q,
+ [2+0,5 (- - 1)] % - mpu pacxoze Qa o1 Qp 10 Qumax »
Quv

rae: QQ, - MaccoBBIH pacXoJ B MOJAIOLIEM TPYOOIPOBOJIE, H3MEPEHHBIH IEPBUYHBIM
npeoOpazoBaTesIeM pacxo/a,
Q,, - MaccoBBIi pacxos NOTPeOIEHHOH ropsruel BOABI (Pa3HOCTh PacXoIoB ,
M3MepsIeMbIX corntacoBannoit napotii I1I1 pacxona).
PasHocTh norpemHocTeil M3MepeHus napoil MepBUUHEIX Mpeoldpa3oBareliell pacxona B
auarnasoHe pacxonga or Qp no Q, . He Gomee £ 0,5 %.

Max

OTHOCHUTENBHAS MMOTPEIIHOCTD U3MEPEHHS TEIUIOBON YHEPIUH, B 3aBUCHUMOCTH OT
pasHocTH TemnepaTtyp AT Ha mogaronieM u 06paTHOM TpyOOIPOBOJIE H OT PACXOAa,
IpeJCTaBIeHa B Tabuuiie 3.

Tadmuma 3
Paznocts Temneparyp, OTHOcHTENIBHAS IOTPEIIHOCTh U3MEPEHUS
AT, °C TEIUIOBOM 3Hepruu, %o, ripu pacxojae Q )
Q=L Q= Quuox 0<Q<Q,
Op
+(3+2=
3<AT<10 +5 ( 0 )
Op
+(2+2=L
TH= AT <20 ] ( 0 )
+(1+ 19
20 AT <150 33 ( ZQ)
) OrnocureapHas MOTPENTHOCTh CYETYMKA JIIT CUCTEM OTKPHITOrO THIIA OIIEHUBAETCS MO
MU 2553-99

OTHocuTeIbHAs MOTPEIIHOCTh CYETYNKA BpeMeHH - £ 0,05 %.
[TorpemHoCTs MHIUKAIIME H3MEPEHHbIX TemIepatyp He Gonee + 0,5 °C.

IlorpemHocTh M3MEpeHHs NaBIeHUS BOBI U MoupuKarmi SKM:

A

BEPXHETO IIpeaciia USMCPECHHA JaBJICHMA.

VcnoBus SKCIUTyaTalluy CUETYUKA!
- TeMIeparypa oKpyxaruei cpeas ot 5 °C 1o 55
- OTHOCHTEJBHAs BIAXHOCTH BO3ayXa 10 93 %



["aGapuTHBIE pa3Meph DIEKTPOHHOro Oioka He 6omee 206 MM X 185 MM X 95 MMm.
Macca anekrpoHHoro 01o0ka He 6onee 3,6 Kr.

Macca nepBryHOro npeodpazoBartenis pacxoaa ( B 3aBUCUMOCTH OT YCIIOBHOIO
nuameTpa TpyOorpoBoza) - oT 5 Kr 10 27 Kr.

Hanpsokenne nuranus - 220 B (+10 - 15)% , (50+1) ' ceTs mepemMeHHOT0 TOKA.
[Totpebnsemas MomHOCTh HE 6onee 20 Br.

[TogroroBka cueTunka K padore - He 6onee 30 MUH.

3HAK YTBEPXJIEHWUSA THITA

3HaK YTBEPIKICHHS TUMA Mpubopa HAHOCUTCS Ha IIaCIOPT THIIOTpa(pHIECKAM
CIIoco0oM.
KOMIIJIEKTHOCTD

HaumeHoBaHue Konuuectro, T,

1.DnexTpoHHBIH 610K 1

2. ITacmopT, TEXHUYECKOE ONMCAHUE U MHCTPYKLUA 110 SKCIUTyaTaIliy

3. IepBuunble npeodpa3zoBaTeNId pacxoia

4. TepMonpeobpazoBaTesld CONMPOTHBICHHS

*| ¥ |

5. ITaciopT TepMonpeobpa3oBaTess CONPOTUBIIEHUS

* - KOTMUECTBO (B 3aBUCHMOCTH OT MoANGUPUKALIMN ) YKa3aHO B TabJL. 1.

IIOBEPKA

IToBepka cueTYMKa OCYLIECTBISIETCS COIVIACHO C TpeOOBaHUSAMH YTBEpPIKICHHOM

METOJMKM [OBEpKH " CUETYMKH TEILUIOBOM 3HEPIUM M KOJIMYECTBA BOJBI 3JIEKTPOMAarHUTHBIE
SKM-1. Meroauka nosepku MII 3268601-08-98".
Me:xnoBepouHslii nHTEpBal - 4 roja.

HOPMATHUBHBIE H TEXHUYECKHUE JOKYMEHTDBI

I'OCT P 51649-2000 TerumocueTduKH JUIT BOAIHBIX CUCTEM TerutocHaO:keHus. O0mme
TEXHUYECKUE YCIOBUSL.

Pexomenmanus MU 2412-97 I'CU. BopsiHple cUCTeMBI TEIUIOCHAOKEHUS. Y paBHEHUS
M3MEPEHHH TEIUIOBOM YHEPTHH U KOJIMYECTBA TEIUIOHOCHUTEIA.

Pexomennanusa MM 2553-99 I'CH. TemoBasg 3HEprus ¥ TEIUIOHOCHTENL B CHCTEMAax
TeriocHabkeHus. MeToIuKa OllEHHBAaHUS [TOTPENTHOCTH N3MepeHuH. OCHOBHEBIE TTOJIOMKEHHS.

Texuuueckas TOKyMeHTAIUS QHUPMBI-U3TOTOBHUTEIIS.

3AK/IIOYEHHUE

CyeTyrKM TEMJIOBOM OSHEPTMM M KOJWYECTBA BOJBI dieKTpoMarHuTHele SKM-1
cooTBeTCTBYIOT 0CHOBHBIM TpeboBanusiM ['OCT P 51649-2000, MU 2412-97, M 2553-99 u
TpeboBaHusAM TexHnueckoi nokymenTanun Gupmer 3A0 "KATRA", JlutoBckas pecriy0mka.

HN3I'OTOBUTEJIb

3akperToe aknponepHoe odmecrso "KATRA "
Anpec: Paynonasapuo . 148, KayHac LT- 3021 HHTOBCKaﬁ;pém,_} y(;'ﬁlmca,

Ten.: +37037 360 234 e &
dakc : +370 37 360 358
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