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OITMCAHME TUIIA CPEJICTBA U3MEPEHUIA

[IpeoOpazoBaten HU3MEPUTENIbHBIE AHAJIOTOBBIX CUTHAJIOB Z-CEpHH,
K-cepuu u T-cepun

HasnauyeHnue cpeacrsa u3MepeHun

[IpeoOpazoBarenn M3MepUTEIbHBIE AaHAJIOTOBBIX CUTHaNOB Z-cepuu, K-cepuu u T-
CepUH TNpeIHA3HAYCHBI JUIsI U3MEPUTEIBHOTO0 MpeoOpa3oBaHMsl CUTHAJIOB CHJIBI U HAINPSKEHUS
MOCTOSIHHOTO TOKa, COMNPOTHUBIIEHUS, CHUTHAJIOB OT TepMoIlap M TepMolipeoOpas3oBaresiet
COIPOTHBIIEHUS B CUTHAJIbI CUJIbI U HAIIPSDKEHUS IIOCTOSIHHOTO TOKA.

Onucanue cpeacTsa usMepeHui

IIpeoOpa3oBareny U3MepHUTEIbHBIE aHAIOTOBBIX cUTHaANOB Z-cepuu, K-cepuu u T-cepun
(manee - mpeoOpa3zoBaTesin) MPEICTABISIOT COOOM aHAIOTOBBIC TPOMEKYTOUHBIE H3MEPHUTEIHHBIC
npeoOpa3oBaTeay CUTHAJIOB CHUJIbl M HANpsKEHUS MOCTOSHHOTO TOKA, CONPOTHBIEHHS, B TOM
Yyclie CUTHAJIOB OT TEpPMOINap W TepMompeoOpa3oBareiell CONPOTHBICHHA. BXom W BBIXOA
npeoOpa3oBareseil rabBaHMUECKU U30JIMPOBAH.

[IpeobpaszoBarenu Z-cepuu BBHIIOTHEHBI B YEPHOM IUIACTUKOBOM KOPITyCE CO ChEMHBIMHU
KJIEMMHHKaMH, UIMEIOT OJHY (WJIM JIB€ B 3aBHCUMOCTH OT MOIU(HKAINK) BXOTHYIO, OAHY (HIIH
JIB€ B 3aBUCHMOCTH OT MOAM(UKAIMHU) BBIXOJAHYIO II€MIb M IICMb MUTAHUS TaJbBAHUYCCKU
U30JIMPOBAHHBIEC JPYyr OT Japyra. KiieMMHUKHU 1Sl TOIKIIFOUEHHs] BXOJHOTO CUTHAJIA, MMUTAHUS U
BBIXOIIHBIX CHTHAJIOB HAxXOIATCS Ha BEpXHEW W HIDKHEH YacTH JIMIEBOM CTOPOHBI
npeoOpaszoBareneii Z-cepuu. Ha ¢poHTanbHON mMaHenW TaKKe pacloiaraloTcs OpraHbl
WHIWKAM W pa3beM I mofkiroueHus wuHTepdeiica RS-232. Ha OokoBoit manenwn
npeoOpaszoBareneil Z-cepuu HAxXONATCS TPYIIBl MepeKirodaresielf, ¢ IMOMOIIbI0 KOTOPBIX
YCTaHABJIMBAIOTCS HACTPOWKHM BXOIHBIX M BBIXOAHBIX MapaMeTpoB. HacTpoiika Tuma BXoma H
BBIXO/Ia OCYILECTBIISIETCS KaK C IIOMOINBIO MEpeKrouareseif, Tak M IMpPOrpaMMHO 4Yepe3
uHTepdeiic RS-232.

Buemnuit Bua npeoOpaszoBareneil Z-cepuu npeacTaBieH Ha pUcyHke 1.

Pucynok 1 - Buennuii Bun npeodpasoBareneit Z-cepuu
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IIpeoOpazoBarenn K-cepuu BBINOJIHEHBI B YEPHOM IUIACTUKOBOM  KOpIlyce C
NPY’KUHHBIMU 32KMUMHBIMU KJIE€MMHHKaMH. [loakiaroueHne BXOOHOM M BBIXOAHOM LENei
OCYUIECTBIIIETCA UEPE3 KJIEMMHBIE BBOJIbI, PACIIOJIOKEHHBIE HA BEPXHEN U HIKHEH IOBEPXHOCTU
npeoOpaszoBarenss. Ha OokoBoil mnanenn mnpeoOpa3oBareneil K-cepum Haxonmarcs Trpymmbl
NIEPEKIIIOYaresiel, ¢ MOMOIBIO KOTOPHIX YCTAHABIMBAIOTCS HACTOMKM BXOIHBIX M BBIXOIHBIX
napamerpoB. Ha ¢poHTanbHON MmaHenu pacrojiaraercs pazbeM s MOAKIIOYeHUs] uHTepdeiica
UART (B 3aBucumocti oT Moxudukauuu). Hactpoiika Tuma Bxoma mpeoOpasoBarens K121
HACTPanBaETCs TOJIBKO MPOrPaMMHO.

Buemnnit Bua npeoOpasoBareneii K-cepuu npesacrasieH Ha puCcyHKe 2.

Pucynok 2 - Buemnuii Bun npeodpasosareneit K-cepun

[IpeoOpaszoBarenu T-cepuu BBIOJHEHBI B UYEPHOM ILIACTUKOBOM KOPIIyCE KPYIIOH
dopmbl.  [lomkmroueHne BXOAHOW W BBIXOAHOW ueneil mpeoOpasosareneil  T-cepum
OCYIIECTBIIIETCSI 4Yepe3 KIEMMHbIE BBOJBI, PACIOJIOKEHHBIE HA BEPXHEH IUIOCKOCTH
npeoOpa3oBaress, IJie TaKKe pacroyiaraercsi pazbeM A nofxiaroueHus unrepdeiica UART.
Hactpoiika npeoOpa3oBaressi OCyLIECTBISIETCS C TOMOLIbI0 KOMILIEKTa JIJIsl IPOrpaMMHUPOBAHUS
Seneca S117P1.

Buemnnii B npeoOpasoBareneii T-cepun mpeacTaBiIeH Ha pUCYHKE 3.

Pucynok 3 - Buemnuii Bun npeo6pasosareneii T-cepun
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ITpeoOpa3oBaTeny U3MEPUTENbHBIX aHAJOTOBBIX cUTrHaloB Z-cepuu, K-cepun u T-cepun
IpeIHa3HaueHbl JIsl IPUMEHEHHs B cepe aBTOMATU3aIMK IPOU3BOJCTBEHHBIX ITPOLIECCOB.

IIporpammHoe obecnieuenune

[Mporpammuoe obecneuerne (I[10) mnpeoOpasoBareneii COCTOMT W3 2 yacTed —
BCTPOEHHOro mporpamMHoro obecnedenuss (BIIO) w BHemHero, ycraHaBIMBaeMOro Ha
NEPCOHABHBIN KOMITBIOTED, HICHTH(PHUKAMOHHBIC JaHHBIE KOTOPOTO ONKCaHbI B Tabiwmie 1.

BIIO sBnsercs merponoruuecku 3HauuMod 4vacthio 11O, OHO ycTaHaBinMBaeTcss B
SHEProHE3aBUCHUMYIO IaMsATh NpeoOpas3oBareneid B MPOU3BOJACTBEHHOM ITMKJIE Ha 3aBOJe-
U3rOTOBUTENE; B Tpolecce 3kcruryarauuu goctyn k BIIO orcyrctByeT (YpOBEHB 3alUThI
«cpenuuit» - B coorBerctBuu ¢ P 50.2.077-2014). Metponorudeckie XapakTepPUCTHKH
npeoOpasoBareseil HopmupoBaHsl ¢ yuetoM BIIO.

Bremnee nporpamMmmHoe obecnieuenne Seneca Easy Setup comepxut
UHCTPYMEHTAJIbHBIE CPEJICTBA Ul PA0OTHI C MPE0Opa30BaTENIIMU U [TO3BOJISIET HACTPAUBATh
CJIeAYIONINE TTapaMeTphl IpeoOpa3oBaTes:

- KOoH(pUrypupoBaHnue nudpoBoro GpuibTpa;

- nonanieHue nomex Ha yactorax 50 u 60 I'ty (mo ymomuanuto: 50 I');

- IMOKaHaJIbHOE KOH(UTYpUPOBaHHE aKTUBHOT'O U TACCUBHOT'O PEKMMa TOKOBOT'O BBIXO/IA;
- THUI U JUara3oH BXOAHBIX BEJIUYNUH,

- M3MEHEHHE BEPXHEro U HUYKHEro 3HaUYCHHH BBIXOAHOTO AMANa30Ha,

- NPUHYAUTEIbHOE OTKIIOYEHNE KOMIIEHCAIIMH TEMIIepaTyphl XOJIO0AHOTO crasi;

- YCTaHOBKa KOHKPETHOTO YPOBHS BBIXOIHOTO 3HAUEHHUs MPH cO0€ MIIN OOpPBIBE JaTYHKA.

Tabnuna 1 — nentrdukaipioHHpie TaHHBIE BHEIITHETO MPOTPAMMHOTO 00€CTICUCHUS

WnentudukayionHpie TaHHbIe (TPU3HAKH) 3HaueHue
Wnentudukanmonnoe Hanmenonanwue [10 Seneca Easy Setup
Howmep Bepcun He Hke 2.31
Hudposoii uaentuduxarop 110 v2.31

YPOBCHL 3alUThl BHCIIHCIO IPOTrpaMMHOTO obecrieucHUs HpeO6paBOBaTCHCI>’I oT
HCMIPECAHAMCPCHHBIX W MNPCAHAMCPCHHBIX W3MCHECHUN — ((CpellHHfI)) B COOTBCTCTBUU C

P 50.2.077-2014.

MetpoJioruyeckue H TeXHHYECKHE XapaKTepPUCTUKHA
MeTposiornueckne XapakTepUCTHKH peoOpa3oBaTeliell MpuBeIeHBI B Ta0IUIaxX 2-6.
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Tabnuia 2 — MeTposoruyeckue XapakTepucTUKH npeoOpasoBareneil Z-cepuu

[Ipenens! nonyckaemon

Jlnana3oHbl CUTHAJIOB TIpenenst OHOMHUTENbHOM
IpeoGpasosa- JIOIIyCKaeMOM MIPUBEIEHHON
TEIb OCHOBHO HOTPEIIHOCTH OT
Ha Bxone Ha Brixozme U3MEHCHHUS TEMITEPATYPhI
MOTPEUTHOCTH R ———
+20B (7
moJuana-
30HOB)
+ 20 MA (7 ot 0/4 no
HO)IJII/IaH&(l- 20 MA £0.1 %orD;
30HOB) + 0,01 % ot D,y/°C
ot 0,5 o
10 kOm ot 0/2 o
o1 0 10 10B +0,4 % or D,
25 xkOwm (7
oJ(ana-
30HOB)
Curgaisl OT ot 0/4 510 01% D1+ AY
TepMoIiap £ (0,1 %or Dy +A;
ZI09REGZ |y (. 20 MA +0,01 % ot D,/°C
TII (K),TII (E),
TII (T), TII (N), +(0,1%orD; +
TII(R), TII (S), | © %ZBI‘O A+ 0,3 % or D)
TII (B)
Cursajel oT
TEpPMOIIPe0o-
pazoBareneit ot 0/4 no + (0,1 % or D1+ A))
COIIPOTHUBJIE- 20 MA 10,01 % D,/°C
HHS
TC (Pt100) ot 0/2 no +(0,1% orD; +
TC (Pt500) 10B A,+ 0,3 % ot D,)
TC (Pt1000)
TC (Ni100)
+20B (7
moIuana-
30HOB)
+ 20 MA (7
HO)IJII/IaH&(l- ot 0/4 1o +0,1 % or D,
30HOB) 20 mA + 0,01 % ot Do/°C
Z109REG2-R - 2
or 0,5 1o 0/2
10 kKOm oT ¥e A0 +0,4 % or D,
10B
ot 0 10
25 xkOwm (7
oJ(ana-

30HOB)
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[Ipogomxenue Tabnuib 2

arasons cursazo Mpenenn | TPSACIb JonyCKzeNoll
IpeoGpasosa- JIOIIyCKaeMOM MIPUBEIEHHON
TEJNb OCHOBHOI HOTPEIIHOCTH OT
Ha Bxosme Ha Beixone U3MEHEHHS TEMIIEPaTyphbl
MOTPEUTHOCTH R ———
CHurHabl OT ot 0/4 no £(0,1% or Dy +Ay)
TepMoInap 20 MA + 0.01 % or D./°C
TII (J), TII (K), - 2
TII (E), TTI (L),
TN, TIR), | or020 | E,O’é oo TD1D+)
TII (S), TII (B) 10B 1 U ot
ot 0/4 o +(0,1% o1 D; +Ay)
Cursaisl ot 20 MA +(0,2% or D1 + A))
Z109REG2-R | Tepmonpeos- — tosbko st TC
paszoBareei (50M)
;‘I’;p"mm ot fc/)ZBﬂo + 0,01 % ot Do/°C
TC (Pt100) +(0,1% or D, +
TC (Pt1000) Axt+ 0,3 % ot D),
TC (Ni100) + (0,2 % ot D; + Axt+
TC (50M) 0,3 % ot D5) — TonbKO
s TC (50M)
+20B (7
HojIMarna-
30HOB)
+ 20 MA (7
nozmnang- 20 mA + 20 mxA + 1 MxA/°C
30HOB)
ot 0,5 no
10 kOMm +10B +10 MB + 0,5 MB/°C
ot 0 o
25 kOwm (7
nojuana-
30HOB)
Cursansel ot
Z109REG-BP TepMoIap + 20 MA +(0,1% or D; +Ay)
TII (J), + 0,01 % ot D,/°C
TII (K), TII (E),
TII (T), TII (N), + (0,1 % ot D1+ A+
TII(R), TII (S),| +10B 10 MB)
TTI (B)
Curnaisl ot
TepMOnpeod- +20mMA | (0,1 % or Dy +Ay)
pasoBarerneii
COITPOTHBIICHHS + 0,01 % ot D,/°C
TC (Pt100) +(0,1% o1 Dy + A,
TC (Pt500) +10B +10 MB)
TC (Pt1000) -
TC (Ni100)
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[Ipeo6pazona-
TCIIb

Jlnamna3zoHbl CUTHAIOB

Ha Bxone

Ha Beixoze

[Ipeneinbr
JIOITyCKaeMou
OCHOBHOM
IIOIPELIHOCTH

[Ipenens! nonyckaemon
JOTIOJTHUTEIbHOU
IIPUBEIEHHON
IIOTPELIHOCTH OT
U3MEHEHUS TEMIIEpaTypbl
OKp.Cpeabl

Z170REG

or 0 o 10 B (7
nojiiuarna-
30HOB)
or 0 mo 20 MA
(7 mopuana-
30HOB)
or 1 mo 100
KOM
(7 mopauana-
30HOB)

or 0 no
20 MA

or0n010B

+0,1 %orD,

+0,1 %or D,

+ 0,01 % ot D,/°C

Cur»aisl OT
TepMmornap
TII (J),

TII (K),TII (E),
TII (T), TII (N),
TII (R), TII (S),
TTI (B)

or 0 no
20 MA

or0n010B

+ (0,1 % ot D, +A1)

+ (0,1 % ot D1+ A1+
0,1 % ot D))

+ 0,01 % ot D,/°C

Cursasl oT
TEpPMOIIPE00-
pasoBareiieu
COTIPOTHUBIIE-
HUS

TC (Pt100)
TC (Pt500)
TC (Pt1000)
TC (Ni100)

or 0 no
20 MA

or0n010B

+ (0,1 % ot D, +A2)

t (0,1 % or D1 + A,
+0,1% ot Dz)

+ 0,01 % ot D,/°C

Z170REG-R

or 0 o 10 B (7
nojuana-
30HOB)
or 0 mo 20 MA
(7 mopauarna-
30HOB)
ot 1 1o 100
KOMm
(7 mopauarna-
30HOB)

or 0 no
20 MA

or0n010B

+0,1 %orD,

+0,1 %or D,

+ 0,01 % ot D,/°C

Cursaisl oT
TepMornap
TII (J),

TII (K),TII (E),
TII (L), TTI (N),
TII (R), TII (S),

TTI (B)

ot 0 o
20 MA

or0n010B

+ (0,1 % ot Dj_ +A1)

t (0,1 % or D1+ A+
0,1 % ot Dz)

+ 0,01 % ot D,/°C
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[Ipenens! nonyckaemon

Jlnamna3zoHbl CUTHAIOB TIpenenst OHOMHUTENbHOM
I[IpeoGpasosa- JIOMyCKAaeMOi IPUBENEHHON
Tenb OCHOBHOM HOTPEITHOCTH OT
Ha Bxone Ha BrIxoze U3MEHEHHS TEMIIEpaTyphbl
MOTPEITHOCTH OKP.CPesIB!
ot 0 o +(0,1% o1 D; +Ay)
Curuais ot 20MA | £(0.2% or Dy +A))
TEpPMOIIPe0o-
o — tonbKo 11t TC
pasoBareneii (50M)
COIPOTHUBIIE- 0 o
Z170REG-R | 1z or0 1010 B + 0,01 % ot D»/°C
t (0,1 % or D1+ A,
TC (Pt100)
+0,1% ot Dz)
TC (Pt1000)
; +(0,2%orD; +A; +
TC (Ni100)
TC (50M) 0,1 % ot D5) — TonbKO
s TC (50M)
+£20 MA ot 0/4 n0 £0,1 % or D,
+20B 20 MA
Z109U12 iy + 0,01 % ot D,/°C
(c mopnmamna- ot 012 110
0
30HAMH) 108 +0,4 % or D,
i ot 4 o 20 MA ot 0/4 no 0 + 0,02 % ot D,»/°C
Z109S-1 o1 0 110 20 MA 20 MA +0,2 %or D,
7110S, Z110D| or 4 50 20 MA ‘;TO“M)X’ +0,1 % or D, +0,02 % ot D,/°C
ot 0/4 no or 0/4 o
20 MA 20 MA
Z190 or0/1 no5B | or0/1 o 5B +0,2 % or D, + 0,02 % ot D»/°C
ot 0/2 no ot 0/2 no
10B 10B
Curaansl OT ot 0/4 no
TepMoIap 20 MA +(0,1% or D; +Ay)
TII (J), 0 o
7109TC | TII (K),TTI (E), +0,01% or B/*C
TII (T), TIT(N), | or0/1 70 5B | £(0,1 % or D; + A;
TII (R), TII (S), ot 0/2 o +0,3% or D))
TII (B) 10B
Curaaisl OT
TEpMOIIPe0d- ot 0/4 no 0
pasoBareneit 20 MA *(0.1% or Dy +A;)
CONPOTHUBIIE- 0 o
Z109PT2 s +0,01 % or D, /°C
TC (Pt100) or0/1 o 5B +(0,1% or Dy + A,
TC (Pt500) ot 0/2 no +0.1 % or Dy)
TC (Pt1000) 10B ' 2

TC (Ni100)
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OxkonYaHue TadIuLbI 2

IIpenensl nomyckaemoit
Jlnana3zoHbl CUTHAJIOB Tpenes: pﬂ)é on IfnTe}J]mHoﬁ
IIpeobpaszo- JIOIYCKaeMOM MPUBEIEHHOMN
BaTcCJIb OCHOBHOﬁ HOFpeIHHOCTI/I oT
Ha Bxone Ha Bbixone VU3MEHEHUS TEMIIEPATYPBI
MOTPEUTHOCTH OKD.CPETBI
ot 0 10 300 Om
ot 0 1o 500 Om ot 0/4 1o N 0 N 0 /o
2102 or 0 10 1000 Om 20 MA +0,2 %or D, + 0,02 % ot D,/°C
ot 200 OmM 10 oOTTO(;/Zl—_150]?3
1 MOwMm

[Ipumevanus

1 Dy - nuamazoH u3MepeHui NI BXOJHBIX CHTHAJIOB OT TepMOMap U TepMonpeodpa3zoBaresei
CONPOTHUBIIEHUS, BEIPAKEHHBIN B rpagycax Llembcus.

2 D, - nuama3oH U3MEpEeHUN BBIXOJAHOTO CHTHAA CHJIBl WIIM HAIIPSDKEHUS! MOCTOSIHHOTO TOKA.

3 A1 — 3HaueHUe, BBIpAXCHHOE B Tpagycax Llenbcus u ykazanHoe B Tabmuie 3.

4 A, — 3HaueHue, BBIPAKEHHOE B MPOLICHTAX U YKa3aHHOE B Ta0nuiie 4.

5 3HadeHMs] TOMyCKaeMOW OCHOBHOW M JIOMOJIHUTEIBHON IOTPEIIHOCTH TpeoOpa3oBareiieid ¢
dbyHKIMel W3MEpeHHsl CUTHAJIOB OT TepMomap YKazaHbl 0e3 y4yé€Ta MOTPEIIHOCTH KaHama
KOMIICHCAIIMK TEMIIepaTyphl XOJIOAHOTO cmasi tepmorap. [Ipenensl momyckaeMoil aOCOIIOTHON

IMOrpCIIHOCTU KaHaJla KOMIICHCAIIUU TEMIICPATYPbI XOJIOAHOI'O CIIad TCPpMOIIap B AUAIIa30HC OT 0 0
50°C - +2°C.

Tabmnuia 3
Jwnamnazon
Tun Tepmonapsl M3MCpCHHM A4, °C
(c mogmnamnaso-
HaMH)

ot munyc 200

Q) 110 +1000 °C 0.2
ot munyc 200

T (K) 10 + 1300 °C 0.2
ot munyc 200

T (E) 10 + 800 °C 0.2
ot munyc 200

TI(T) 10 + 400 °C 0.2
ot munyc 200

TIT (L) 10 +800 °C 0,2
ot munyc 200

T (N) 10 + 1300 °C 0.2
ot 0 1o

TIL(R) + 1750 °C 0.5
ot 0 1o

TIL(S) +1750°C 0.5
ot + 250 o

TTL(B) +1800 °C 15




Tabnuua 4
Tun Jnama3zon
TepMoIpeoopa- W3MEpPEHUI Ay, %
30Barens (c mopnnanaso-
COIIPOTHBIICHHS HAaMH)
ot munyc 200 0,02 -mpu
TC (Pt100) 1o +600 °C U3MEPSIEMOM
TC (Pt500) ot munyc 200 3HAUCHUU
TC (Pt1000) 1o + 400 °C TEMITEPaTyphbI
- ot muHyc 50 10 ooneie 0 °C;
TC (Ni100) + 200 °C 0,05 -npu
U3MEpPSIEMOM
ot muHyc 50 110 3HaYEHUU
TC (50M) + 180 °C TEMIIEPATYPBI
menbme 0 °C
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Tabnuua 5 — Merposoruueckue XxapakTepucTuku npeodbpasonareneii K-cepun

JTHaIa3s0HbB! CHIHATOB Mpesens: Hpeniens! nonycKachol
IIpeobpaszo- JIOITYCKaeMOM MPUBEIEHHOMN
BaTcCJIb OCHOBHOﬁ HOFpeIHHOCTI/I oT
Ha Bxone Ha Beixone VU3MEHEHUS TEMIIEPATYPBI
MTOTPEIITHOCTH OKD.CpeIBI
o | I
0 0 °
K109LV 2000 MB (c or0/1 10 5B +0,1% or D, + 0,012 % ot D, /°C
o auarna-
30HAMH) ot 0/2 no
10B
ot 0/4 no ot 0/4 no
20 MA 20 MA 0 0 o
K109S | or0/1105B |or0/ipo5B | To1%orD: +0,012% or Do/*C
ot 0/2 o ot 0/2 o
10B 10B
0-30B(c ot 0/4 no
noAAuana- 20 MA 0 0 o
K109UI 30HAMH) or0/1 1o 5B +0,1% or D, +0,012 % or Do/°C
ot 0/4 no ot 0/2 no
20 MA 10B
CurHaisl oT
TEepMOIpeod-
paszoBarenei ot 0/4 10
COIIPOTHUBIIE- 20 MA
0 0 °
K109PT HUA or0/1 10 5 B +0,1% or D; + 0,01 % ot D4/°C
TC (Pt100)
ot 0/2 no
ot munyc 150 108
1o + 650 °C (c
MMOAIMANA30Ha
MH)
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[Ipenensl nomyckaeMomn

Jlnama3oHbl CUTHAJIOB Ipenenst OHOMHUTENLHOM
IIpeobpaszo- JIOIYCKaeMOM MPUBEIEHHOMN
BaTellb OCHOBHOM IMOrp€HOCTHU OT
Ha Bxone Ha Bbixone VU3MEHEHUS TEMIIEPATYPBI
MOTPEIIHOCTH OKD.CPEIBI
Curnaisl ot
TEepPMOIIPe0o-
pasoBareiieu
conpormre- | 5 010
0 0 °
K109PT1000 | 1% oioge) | oTOL205B | * 0.1%or Dy +0,01% or Dy/*C
ot munyc 200 or %ZBHO
1o +210 °C (c
noJAnana-
30HAMHU)
Curnaisl ot
TEepPMOIIPe0o-
pasoBareiieu
conpormpre- | 7 O 10
0 0 °
K109PT-HPC %Iéﬂ(PtloO) or0/1 10 5 B +0,1 % ot Dy + 0,01 % ot Dy/°C
ot munyc 200 or %ZBHO
10 +650 °C (c
o AManaso-
HaMH)
Curnaisl ot
TEpPMOIIPE00-
pasoBareiieu
COIIPOTHUBJIE-
HUS 0 0 o
K120RTD | TC (Pt100) OZO4MHAO +0,1% or D, + 0,01 % ot D1/°C
ot munyc 200
1o + 600 °C;
TC (Ni100)

ot muHyc 60
o +180 °C
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[Ipenens! nomyckaemon

Jlnana3oHbl CUTHAJIOB TTpenesr HOTOTHUTENLHOR
IIpeobpaso- JOIIyCKaeMOou IPUBEIEHHOM
Barellb OCHOBHO HIOTPEITHOCTH OT
Ha Bxoze Ha Beixone HW3MCHCHHS TEMIIEPATYPhI
MOTPEUTHOCTH OKD.CpeTBI
Curnainsl oT
TepMoIap
TIL () + (0,025 % ot T; +
oT munyc 210 1o 0.29 °C)
+1000 °C ’
TTI (K) + (0,025 % ot T; +
ot munyc 200 10 0,4 °C)
+1300 °C
TTI (E) + (0,025 % ot T; +
ot munyc 200 10 0,2 °C)
+800 "¢ ©0/4
TII (T) Sonn | £(005%orTi+
K109TC 22(1;401/11%0 200 no or0/1 105 B 0,31 °C) + 0,012 % D,/°C
TIT (N) ot f(/)ZBI‘O + (0,025 % or T; +
ot munayc 200 10| 0,42 °C)
+1300 °C
TTI (R) +(0,025% ot T +
ot munyc 50 10 1,19 °C)
+1750 °C
TTI (S) + (0,025 % ot T; +
ot muHyc 50 110 1,34 °C)
+1750 °C
TTI (B) + (0,025 % ot T; +
ot +250 1o 1,87 °C)
+1800 °C
+ 150 mB
+30B
+ 24 MA or 4 no +0,1 % or D3 o
K121  |orOxo 4000m| 20 MA +0,01% or D/°C
ot 0 1o 1760 Om
ot 500 o

10000 Om
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[Ipeobpazosa-
TeNb

I[I/IaHEBOHBI CHUI'HAJIOB

Ha Bxone

Ha BeIxO0ze

IIpenensr
JIOITYCKaeMOu
OCHOBHOM
ITOIPEIIHOCTH

[Ipenensl nomyckaeMomn
JIOTTOJTHUTEbHON
IIPUBEIEHHON
MOTPEIIHOCTH OT
M3MEHEHUS TEMIIEPaTyphl
OKp.Cpeabl

K121

Curnans! ot
TepMoIap

TII (L)
ot munyc 200
o +800 °C;
TIT (J)
oT munyc 210 1o
+1000 °C;
TII (K)
ot munyc 200 10
+1300 °C;
TTI (E)
ot munyc 200 no
+800 °C;
TII (T)
ot munyc 200 10
+400 °C;
TTI (N)
ot munyc 200 10|
+1300 °C;
TII (R)
ot munyc 50 10
+1750 °C;
TTI (S)
oT MuHyc 50 110
+1750 °C;
TII (B)
ot +250 no
+1800 °C

or 4 no
20 MA

0,1 % or D

+ 0,01 % ot D1 /°C;
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OxoHuanue TadIuLb! 5

[Ipenens! nonyckaemon
JIOIIOJIHUTEIBHON
IpeoGpasosa- JIOIIyCKaeMOM MIPUBEIEHHOMN
TEIb OCHOBHOII MOTPELIHOCTH OT

Ha Bxoze Ha Brixone HOFDELIHOCTH M3MEHEHUS TEMIIEPATYPBI
p OKp.Cpe/ibl

Jlnana3oHbl CUTHAJIOB Ipenenst

Curnaisl ot
TEepPMOMPeoo-
paszoBarenei
COIIPOTHBIIE-
HUS

TC (Pt100,
Pt500) ot
munyc 200 o
+650 °C;

TC (Pt1000)
ot munyc 200
1o +400 °C;
TC (Ni100) ot
munyc 50 10
+180 °C;

TC (50M) ot
munyc 50 10
+200 °C

+0,1 % or D,
or 4 o

20 MA + 0,01 % or D,/°C

K121

iO,Z % ot Dj_

[Ipumevanus

1 D; - nuana3oH u3MepeHuil Ui BXOJHBIX CUTHAIOB OT TEPMOIap U TepMoInpeodpa3zoBareieit
CONPOTHUBIIEHUS, BEIPAKEHHBIN B rpagycax Llembcus.

2 D, - nuama3oH U3MEpeHUH BBIXOAHOTO CUTHAJA CHIIbI MM HANPSKEHUS MOCTOSIHHOTO TOKA.

3 D3 - tuana3oH U3MepeHHid /ISl BXOAHBIX CHTHAJIOB CHJIBI M HAIPSDKCHUS TIOCTOSTHHOTO TOKA,
COIPOTHBJIICHUS.

4 3HavyeHHWs MOIMYCKAaeMOW OCHOBHOM W JOIOJHHUTEIBHOW MOTPENIHOCTH MpeoOpazoBaTeneit ¢
GyHKIMEH W3MepeHHs CHTHAJIOB OT TEpMoNap YyKa3aHbl 0e3 y4yéra IOIrpeIIHOCTH KaHaja
KOMIICHCAIIMU TEMIIepaTyphl XOJIOAHOTO cmasi tepmorap. [Ipenensl momyckaeMoil aOCOIIOTHOM
HOTPEIIHOCTH KaHala KOMIIEHCALMU TeMIIEpaTyphbl XOJIOAHOrO crasi TepMornap B nuanasone ot 0 1o
50°C - £2°C.

5 Tj— 3HaueHHe U3MePsEMOro CUTHaJla OT TEPMOIap, BhIpakeHHoe B rpajaycax Llenbcus.
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Tabnuia 6 — MeTposoruyeckue XxapakTepucTHKH npeoOpa3oBaresei T-cepun

[Ipeo6pazona-
TCIIb

Jnamna3zoHbl CUTHAJIOB

Ha Bxone

Ha Beixoze

[Ipeneinbr
JIOIIyCKaeMOM
OCHOBHOM
MOrPEIIHOCTH

[Ipenens! nonyckaemon
JOTIOJTHUTEIbHOU
IIPUBEIEHHON
IIOTPELIHOCTH OT
U3MEHEHUS TEMIIEpaTypbl
OKp.Cpeabl

T120

Curnaisl ot
TEepPMOMpPeoo-
paszoBarenei
COIIPOTHBIIE-
HUS

TC (Pt100)
ot munyc 200
o + 650 °C;
TC (Ni100)
oT muHYyc 60
no +180 °C

ot 4 1o
20 MA

+0,1 % or D,

+ 0,01 % ot D4/°C

T121

+ 150 MB
+ 24 MA
or 0 mo
1760 Om

ot 4 o
20 MA

+0,1 % or D,

+ 0,01 % ot D1/°C

Cursaisl oT
TepMornap

TIT (L)
ot munyc 200
o +800 °C;
TII (J)
ot munyc 210 1o
+1000 °C:;
TTI (K)
ot munyc 200 10
+1300 °C;
TTI (E)
ot munyc 200 1o
+800 °C;
TII (T)
ot munyc 200 10
+400 °C;
TTI (N)
ot munyc 200 mo
+1300 °C;
TII (R)
ot munyc 50 10
+1750 °C;
TTI (S)
ot munyc 50 10
+1750 °C;
TII (B)
ot +250 10
+1800 °C

ot 4 o
20 MA

0,1 % or Dy

+ 0,01 % ot D41/°C;
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[Ipeo6pazona-
TCIIb

Jlnamna3zoHbl CUTHAJIOB

Ha Bxone

Ha Beixoze

[Ipenens
JIOIIyCKaeMOM
OCHOBHOH
MOrPEIIHOCTH

[Ipenens! nonyckaemon
JOTIOJTHUTEIbHOU
IIPUBEIEHHON
IIOTPELIHOCTH OT
U3MEHEHUS TEMIIEpaTypbl
OKp.Cpeabl

T121

Curnaisl ot
TEepPMOMpPeoo-
paszoBarenei
COIIPOTHBIIE-
HUS

TC (Pt100,
Pt500) ot
munyc 200 o
+650 °C;

TC (Pt1000)
ot munyc 200
o +400 °C;
TC (Ni100) ot
munyc 50 10
+180 °C;

TC (50M) ot
munyc 50 10
+200 °C

or 4 no
20 MA

0,1 % or D,

iO,Z % ot Dj_

+ 0,01 % ot D4/°C;

[Ipumevanus

1 Dl - Jualia3oH H3MepeHHfI AJId BXOAHBIX CUTHAJIOB OT TECpMOIIap U TepMonpeo6pa3013aTeneI71

CONPOTHUBIIEHUS, BEIPAKEHHBIN B rpagycax Llembcus.

2 3HayeHMs JOMYCKaeMOM OCHOBHOM M JIONMOJHMTENBHOM MHOrPEHIHOCTH MpeoOpaszoBarenei ¢
GyHKUMEe u3MEpeHMs] CUTHAJOB OT TepMolap YKa3aHbl 0e3 y4éra MOTpEeIIHOCTH KaHaja
KOMIICHCALlUU TEeMIIepaTypbl XOJOAHOTo cmas Tepmomap. [Ipenensl nomyckaemoil abCOMIOTHOM
MOTPEIIHOCTH KaHala KOMIIEHCAIIUU TEMITEPaTyphl XOJIOAHOTO crasi TepMorap B nuamnasone ot 0 1o

50°C - +2°C.

PaGouue ycioBus npuMeHEHUSI:

- TeMIIeparypa OKpY>KaroIIero Bo3ayxa:

Hns mnpeoOpazosareneit Z109REG-BP, Z109REG2-R, Z109REGZ2,
Z170REG-R, Z109S-1, Z109UI12, Z109PT2 ot munyc 10 o + 60 °C;

Jiis mpeoOpazosareneit Z109TC, 2102, 2190, Z110S, Z110D ot 0 go + 50 °C,;

Hna mpeobpaszoBareneit K120RTD, K121, K109UI, K109TC, K109S, K109LV,
K109PT, K109PT-HPC, K109PT1000, T120, T121 ot munyc 40 no +85 °C

(mopmanbHast Temneparypa 23 °C);

- OTHOCHTEJbHAs BIAXHOCTh OKpyxatouiero Boszayxa: or 30 mo 90 % npu 40°C Ge3
KOHJICHCAITUH;

- Hanpspkerne muTtanus: ot 19,2 mo 30 B mocrostHHOrO TOKA (KpoMme mpeobOpaszoBaresieit
T120,T121, K120RTD, K121, Z110S, Z110D);,

- HanpsbkerHue mutanus: oT 19 mo 28 B mepemennoro toka 50/60 T'ip (kpome
npeobpazosareneir 1120, T121, K120RTD, K121, Z110S, Z110D, K109PT, K109PT-HPC,
K109PT1000, K109LV, K109S, K109TC, K109Ul);

Z170REG,
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- HanpspkeHue nutanud: ot 7 1o 30 B moctossHHOro TOka, MUTaHWE OT BBHIXOAHOM Lienu
(ms mpeoOpazorareneit T120,T121, K120RTD, K121, Z110S, Z110D).

[Torpebnsiemass MOIIHOCTh, Ta0apUTHBIE pa3Mepbl M Macca 3aBUCAT OT MOAU(HUKAIIH
npeoOpa3oBaTelieH.
Cpennuii cpok cayx0sI - 10

3HAK yTBep:KIeHHs THIIA
3HaK YTBEp>KICHHs THUIIA HAHOCUTCS Ha PYKOBOJICTBO I10 3KCILIyaTallud TUHOTPa(CKUM
croco0oM.

KoMIJIeKTHOCTD CpeICTBAa H3MepeH i
- mpeoOpa3oBaTeib (OmpeaesseTCs 3aKa30M);
- PYKOBOJICTBO I10 SKCILITyaTallHH;
- MCTOAMWKA IMOBCPKHU.

IoBepka
OCYLIECTBIIAETCS no gokymenty MII 59698-15 «lIpeoOpa3oBarenu HU3MepUTEIbHbIE
aHAJIOrOBbIX curHanoB Z-cepuu, K-cepuu u T-cepuu. Meroauka noBepku», pazpaboTaHHBIM U
yrBepxkaeHHbIM DI'YII «k BHUUMC» 31 okts16ps 2014 1.

[lepedeHb OCHOBHBIX CPEICTB MOBEPKHU:

- KaymOparop yHuBepcaibHbI H4-7: BOCHpOM3BENEHHE CHIIBI TOCTOSIHHOTO TOKa
A= + (0,004 % | + 0,0004 % Ily), BOCIpOM3BEAECHHE HAMPSDKEHUS TOCTOSHHOTO TOKA
A= + (0,002 % U + 0,00015 % Up);

- Mara3uH conporusieanii MCP-60M, xi.t. 0,02;

-KammOparop-BONBTMETP YHHBEpcabHbId B1-28: m3mepeHne CHIIbI TTOCTOSHHOTO TOKa
A=+ (0,01 % I + 0,0015 % Ir;), uamepenue HanpspkeHus nocrossHaoro Toka A=+ (0,003 % U +
0,0003 % Up).

Caeenusi 0 MeTOANKaX (MeTOAAX) H3MEPEHUI.
Meton n3MepeHuil NpuBEAEH B PYKOBOACTBE 110 IKCILTyaTal|H.

HopmaTuBHble M TeXHHYeCKHe JOKYMEHTbI, YCTAHABJMBaKOIIMe TpPeOOBAHUA K

npeodpa3oBarTesIsiM H3MepPHUTEIbHBIM aAHAJOTOBBIX CUTHAJIOB Z-cepuH, K-cepuu u T-cepuu

I'OCT 22261-94  CpexnctBa u3MEpeHUIl SMEKTPUYECKUX M MAarHUTHBIX BenuuyuH. OOmue
TEXHUYECKHE YCIIOBUS,

TexHuueckas JOKyMeHTALUs (PUPMBI-U3TOTOBUTEIIS

Pexomennannu mo o0sacTAM NpHMeHEeHHsl B c(epe rocyrapcTBeHHOro peryJiupoOBaHUs
olecrieyeHHsl eITUHCTBA U3MEPEHMI:

- OCYILECTBJIEHHME HPOM3BOJCTBEHHOIO KOHTPOJS 3a COOJIOICHHEM YCTaHOBJIEHHBIX
3aKoHOJarenbCcTBOM Poccuiickoil ®enepanuu TpeOOBaHUI MPOMBIIIJICHHOW O€3011aCHOCTH K
9KCIUTyaTalluy OMAaCHOTO MPOU3BOICTBEHHOIO OOBEKTA.

H3roroBureb
dupma SENECASs.r.l., Uranus.
Anpec: Via Austria, 26 — 35127 — PADOVA , Uranus.
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3asaBuTEIb

000 «KUII-CepBuc»,

350000, 1. Kpacuonap, yi. Mutpodana Cenuna, 145/1
tei./pakc: (861) 255-97-54

e-mail: krasnodar@kipservis.ru

www.Kipservis.ru

HcnbiTareJbHbIA LEHTP

®denepanbHOE TOCYAAPCTBEHHOE YHUTAPHOE MpEApusiTie «Becepoccuiickuil Hay4Ho-
UCCIICI0BATEILCKUI HHCTUTYT METPOJIOTuUecKoi ciryx0b1» (PI'VIT «BHUHUMCy»)

Anpec: Mocksa, 119361, Poccus, yn. O3epnas, 1.46,

ten.: +7 (495) 437-55-77, dakc: +7 (495) 437-56-66

e-mail: office@vniims.ru, http://www.vniims.ru

Arrecrar akkpenutanuu OI'YIT «BHUMMC» no npoBeaeHNI0 UCHIBITAHUN CPEICTB U3MEPEHUN
B 1ensix yreepxkaeHus tuna Ne 30004-13 or 26.07.2013 rn.

3amecturens PykoBogurens

®denepaabHOrO areHTCTBAa 10

TEXHUUYECKOMY PETrYJIMPOBAHUIO U METPOJIOTHH

@.B. bynsirux

M.n. « » 2015r
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