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HacTtoswmin [OKyMeHT aBnsieTCs penpe3eHTaTMBHbIM BapMaHTOM PYKOBOACTBa MO
akcnnyataumm TPM1, naeHTUYHBIM MO COAEPXaHUIO 3TaJIOHYy PyKOBOACTBA MO
akcnnyatauum KYB®. 421210.002 P3, npoweauiemy ceptudukaumio B KOMMJIEKTe ¢
npu6opom B ®PepepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryjiMpoBaHuI0 U
MeTPOJIOruMm.




BeBeneHue

HacTtoswee PykoBOACTBO NO  3KCcnyaTtaumm npegHasHavYeHo s O3HaKOMJIeHUs
obcnyxxuBaloLLero nepcoHana ¢ YCTpomcTBOM, NMPUHLMINOM AEACTBUSA, KOHCTPYKLIMEN, TEXHUYECKOM
akcnnyataumem 7] obcnyXnBaHmem n3mepuTena-perynaropa MWKPOMNPOLLECCOPHOIO
ogHokaHanbHoro TPM1 ¢ yHmBepcanbHbiM U3MepPUTESIbHbIM BXOAOM (B AaNbHENLIEM MO TEKCTY
MMEHYEMOro «npnbop»).

Mpubop BbinyckaeTcst cornacHo TY 4211-016-46526536-2005 1 umeet cepTndukat COOTBETCTBUS
[OCT-P. Mpnbop 3apernctpuposaH B FocynapcTBEHHOM pPeecTpe CpeacTs uamepeHuin nog, Ne 22285,

Mpunbop cootsetrcTByeT MOCT 12997 n OTHOCMTCH K W3OENUSM TOCYLAPCTBEHHON CUCTEMbI
NPOMBILLNIEHHbIX NPMOOPOB U  CPeacTs  asTtoMaTm3aumn. [lpy STOM, MO YCTOMHMBOCTM K
3NEKTPOMarHUTHbIM BO3OENCTBUSM U MO YPOBHIO M3/yHaeMblX paamornoMex npubop COOTBETCTBYET
obopynosaHuio knacca A no FOCT 51522 (MOK 61326-1).

Mpnbop ob6nanaeT ynyyeHHbIMY N0 CPAaBHEHMIO C NpeablayLLE cepreit XxapakTepucTUkamu:
. BbICOKasi MTOMEX0YCTONYMBOCTb K 3/1IEKTPOMArHUTHBEIM BO3AENCTBUSIM;
. YBEJIMYEHHBI CPOK rapaHTUmW, rApaHTUHBIA CPOK 0O6CNYXMBaHWS COCTaBNseT 5 neT;
. NOBLILLIEHVE YHMBEPCANbHOCTU Npubopa, no3sofsiowee 6onee rMbKo UCNOAL30BaTb
NPUOOPbI U YMEHbBLINTb X HOMEHKIATYPY 3@ CHET UCMONb30BAHNSA:
"  YHUMBEpPCasbHbIX BXOOOB;
L] BCTPOEHHOI0 WCTOYHUKA HanpsikeHns 24 B ans nutaHus akTUBHBIX AaTYMKOB,
BbIXOAHbIX @HANoroBbIx yCTPoMUCcTB (LAIM) nnn opyrnx HNU3KOBONbTHbIX Lenen ACY.
Mpubopbl BbINyckaloTca knacca ToyHoctn 0,25; 0,5. Knacc TO4yHOCTM 3aBUCUT OT Tuna
noaK/04aeMOro BHELUHEro aaTymka.



MpnGop M3roTaBAMBaETCA B Pa3nnyHbIX MoaudUKauMsX, OTAMYaAlOWMXCA APYyr OT Apyra
KOHCTPYKTUBHBLIM WCMOJIHEHNEM W TUMOM BCTPOEHHOrO BbIXOAHOro ycTponcTea. NHpopmauus o
Moamdmkaummn npubopa 3amndpoBaHa B KOAE MNOJIHOrO YCIOBHOMO 0603HAYEHUS:

TPM1 -X. V. X

ITurl npubopa

| KOHCTPYKTHBHOE MCRONHEHHE

I 0603HaYeHWe NepBUMHOro Npeobpasosatens

| TN BCTPOBHHOIO BLIXOAHOMO YCTPOACTEA

KoHCTpYyKTUBHOE UCMNONTHEHUE:
H - KOPMYC HAaCTeHHOro kpensieHns ¢ paamepamm 130x105x65 MM 1 cTeneHbto 3awwmnTel IP44;

L1 - KOPMYC LLMTOBOro KpennieHus ¢ paamepamm 96x96x65 MM 1 CTEMEHbIO 3aLLMTbI CO CTOPOHbI
nepepHer naHenn IP54;

L2 - KOPMNyC LWMTOBOro kpenneHus ¢ pa3mepamm 96x48x100 MM K CTeneHbio 3awmTbl CO
CTOPOHbLI NepegHen naHenu IP54.

)i} _ kopnyc ¢ pa3amepamu 90x72x58 mm ansi yctaHoBKM Ha DIN-peiiky 1 CTeneHbio 3awmTbl CO
CTOPOHbI NepegHen nanenu IP20.

[aGapuTHbIE YePTEXM KOPNycoB NPMbOPOB NpuBeaeHb! B MNpunoxeHun A.

Y — yHMBepcanbHbIN USMEPUTENBHbIN BXOA,



Twun BCTPOEHHOIO BLIXOAHOro yctporictea (BY):

OGo3HayeHue
Twn BbIXOAHOIO 3JIeMEeHTa TexHnvyeckue napameTpbl
BbIXoaa
p KOHTaKTbl 911€KTPOMarHUTHOIO Tok He 6Gonee 8 A npu HanpsixeHUn He Gonee
pene 250 B (50 ')
K OnTonapa TpaH3ncTopHas MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsixeHun He 6onee 60 B
T BbIxoa, Ans ynpasneHus BHELLHUM BbixoaHoe HanpsixeHve 4...6 B, NOCTOSIHHbIN TOK
TBEPAOTENbHLIM pene He 6onee 25 MA
c OnToNapa CUMNCTOPHS! Tok He Gonee 50 MA nNpu NepemMeHHOM
HanpsxxeHun He 6onee 250 B (50 Ny)
Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
c3 Tpu onTonapsi CMMMCTOPHbIE rnepeMeHHOM HanpsbxeHun He 6onee 250 B (50 IMy)
" LIAM «napameTp — Tok» MocTosAHHBIN TOK 4...20 MA Ha BHELUHEN Harpyske
He 6onee 1 kKOM, HanpsixeHne nutadusa 12...30 B
y LIAT «1apameTp — HanpsXEHre MocTtosiHHoe HanpsbkeHwe 0...10 B Ha BHELLHEl Harpy3-

Ke He MeHee 2 kKOM, HanpsbkeHve NuTanus 16...30 B

Mpumep 3anucy 0603HaYeHUs Nprubopa B AOKYMEHTauumn Apyroi Npoaykumm, roe oH MoXeT

ObITb NMPUMEHEH!

U3meputTenb-perynatop MUKpPONPOLECCOPHbIA OAHOKaHaNbHbIN

TPM1-H.Y.P TY4211-016-46526536-2005

Mpumep 3anucu 0603HavYeHus nprubopa npu ero 3akase: TPM1-H.Y.P

Mpwn 3TOM

N3roToBJIEHUIO n

nocrtaBeke

NOANEXUT N3MepuTENb-PEryNsTop

MWKPOMPOLLECCOPHbIN OAHOKaHanbHbli TPM1 B KOpryce HaCTEHHOrO KpenneHns. Tnun BCTPOEHHOMO
BbIXOZLHOIO YCTPOICTBA — pene 3/1eKTpoOMarHuTHoe.
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1. HasHauyeHue npubopa

M3amepuTenb-perynatop  MMKPOMPOLLECCOPHbIN  OfHOKaHanbHblh  TPM1  coBMecTHO C
nepBMYHbIM Npeobpal3oBaTenem (OaTYNMKOM) MpPedHa3HaYeH Afis U3MEPEHUs U PerynmpoBaHus
TeEMNepaTypbl U Apyrux GuUanYeckmnx napameTpoB, 3HAYEHNE KOTOPbIX BHELIHUM AATYMKOM MOXET
ObITb NPE06PaA30BAHO B CUrHAMbI MOCTOSIHHOIO TOKA MW HANPSXXEHUSE.

Mpubop MoxeT OblTb MCMNONb30BaH A1 U3MEPEHUS N PErYNPOBAHUS TEXHONOMMYECKMX
NPOLLECCOB B Pa3/IMYHbIX OTPACASAX NPOMbILLIEHHOCTU, KOMMYHAIbHOIO N CENbCKOrO XO39CTBA.

Mprbop NO3BONSET OCYLLECTBAATL CReayoLme QyHKLUNKN:

M3MepeHne TemnepaTypbl WK APYrux GUSMHECKUX BENNHUH  (O3BJEHWUS, BIAXHOCTU,
pacxoaa, ypoBHS 1 T.M.) B OOHOW TOYKE C MOMOLLbIO CTAHAAPTHBIX AAT4MKOB, MOAKIOHAEMbIX
K YHMBEpCcanbHOMY Bxoay npmnbopa;

perynupoBaHune N3MepsieMOr BESIMYUHbI MO ABYXMO3ULMOHHOMY (PENENHOMY) 3aKOHY;
OTOOpaXeHne TekyLlero W3MepeHuss Ha BCTPOEHHOM CBETOAMOAHOM  LMbPOBOM
MHAMKATOpPE;

dopMmnpoBaHue BbIXOAHOro Toka 4...20 MA unu Hanpsxxenus 0...10 B ona permnctpaumn
VAN YNPaBAEHUS UCMOSIHUTENIbHBIMU MexaHn3mamu no 1-3akoHy (Mpy NCNonbL30BaHUN B
KayeCTBe BbIXOOHOMO YCTPOMCTBA Lnbpo-aHanoroBoro npeobpasosatens (LIAM)).



2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKKN Npnbopa NnpuBeaeHbl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapaktepucTtuku npuéopa
HanmeHoBaHune 3Ha4yeHune

Jnana3oH NepeMeHHOro HaNPsXKEHUS NUTaHNS:

HanpsxeHve, B 90...245

yacTtoTa, 'y, 47...63
MoTpebnsiemas MOLIHOCTL, BA, He 6onee 7
HanpsixeHne BCTPOEHHOI0 MCTOYHMKA NUTAHWS MOCTOSIHHOIO TOKa, B 24 £2 4
MakcumanbHO JONYCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NUTAHNSA, MA 80
KonnyecTBo kaHanos 1
Bpems onpoca Bxoga:

TEPMOMETPbI CONPOTUBIIEHNS, C, HE Bonee 0,8

TEpMOaneKTpuyeckme npeobpasoBarenu u yHUULMPOBaHHbIE

CUrHanbl MOCTOSHHOMO HAMPSXXEHUs 1 TOKA, C, He Bonee 0,4
Mpenen 0CHOBHOW NPUBEAEHHOM NOrPELLIHOCTM NMPU U3SMEPEHUN:

TepMoaneKkTpuyeckmn npeobpasosarensmu, % +0,5

TEPMOMETPaMU CONPOTUBIEHNUS U YHUPULIMPOBAHHBLIMU CUTHAIaMU

NMOCTOSIHHOIO HANPSHXEHWS 1 Toka, % +0,25




MpogomkeHue Tabn. 2.1

HaunmeHoBaHue 3HayeHue
CTteneHb 3awmTbl Kopnyca
HacTeHHbIN H P44
wmtoBble L1 n L2 (co cTOpOHbI NNLEBOW NaHenu) IP54
DIN-peeyHbin [, (CO CTOPOHbI INLLEBOI NaHENN) IP20
[aGapuTHble pa3mepbl Npubopa:
HaCTeHHbIN H, MM (130x105x65)+1
wmtoBoi L1, mm (96x96x65)+1
wurtosom L2, MM (96x48x100)+1
DIN-peeyHsbiii [, MM (90x72x58)*1
Macca npubopa, kr, He 6onee 0,5
CpepfHuin cpok cnyxo6sbl, NeT 8
Ta6bnuua 2.2
Ucnonb3yembie Ha BXOAE CUrHasIbl NOCTOSIHHOrO TOKa U HanpsXXeHus
3HauyeHune Mpeanen
Avana3soH eauHNLLbI OCHOBHOWM
HaumeHoBaHue oo o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpuumpoBaHHbie curHansi no F'OCT 26.011-80
0..1B 0...100 0,1;1,0
0...5 A 0...100 0,1;1,0 0,25
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MpogonxeHue Tadn. 2.2

3HavyeHune Mpenen
AnanasoH eANHULLbI OCHOBHOM
HaumeHoBaHue = o o
namepeHui, % MjagLiero npuBeAeHHOW
pa3psaa, ea. usaMm. | norpewiHocTu, %
0...20 MA 0...100 0,1;1,0 40,25
4...20 MA 0...100 0,1;1,0
MpumeuyaHune. MakcuManbHO BO3MOXHbIM AManasoH wHavkauum ot -999 pgo 9999. Mpwu
MHOVLMPYEMbIX 3HA4YeHusX Boiwe 999,9 n Hmxe muHyc 199,9 LeHa eamHMUBl Mnaawero paspsaa
paBHa 1.
Ta6nuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBUYHbIe Npeobpa3oBaTenu (4aT4nku)
3HaueHune MNMpeaen
Awvana3oH eAnHnLbI OCHOBHOWM
HanmeHoBaHune uamepennii, °C Mnaawero npuBeaeHHoMN

paspsaa, °C?

norpewHocT!, %

TepmMmoMeTpbl CONPOTUBIIEH

conpotuBneHus no F'OCT 6651-94

nano OCT P 8.625

3)5)

-2006 wnu TepmonpeoOpa3oBaTenu

Cu 50 (0"=0,00426 °C™') -50...+200 0,1
50M (0=0,00428 °C™") —200...+200 0,1;1,0
Pt 50 (¢=0,00385°C"') —200...+850 0,1;1,0
500 (¢=0,00391°C™") —240...+1100 0,1;1,0

Cu 100 (0=0,00426 °C™') -50...+200 0,1

+0,25
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpenen
Awvana3oH eavuHuLbl OCHOBHO
HanmeHoBaHune amepenmii, °C mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocTn, %
100M (0=0,00428°C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385°C™") —200...+850 0,1;1,0
100M (a=0,00391°C™) —240...+1100 0,1;1,0
Ni 100 (a=0,00617°C™") -60...+180 0,1
Pt 500 (2=0,00385°C™") —200...+850 0,1;1,0
5000 (0=0,00391°C™") —250...+1100 0,1;1,0
Cu 500 (a:=0,00426 °C™") -50...+200 0,1 +0.25
500M (0:=0,00428 °C™") —-200...+200 0,1;1,0 -
Ni500 (0=0,00617°C™") -60...+180 0,1
Cu 1000 (0=0,00426 °C™") -50...4+200 0,1
1000M (0=0,00428 °C™") —200...+200 0,1;1,0
Pt 1000 (¢=0,00385°C™") —200...+850 0,1;1,0
1000MN (a:=0,00391°C™") -250...+1100 0,1;1,0
Ni 1000 (a=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeobpaszoBartenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0.5
TXK (J) —-200...+1200 0,1;1,0 (¢6 2'5)4,
THH (N) —-200...+1300 0,1;1,0 ’
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpenen
Awvana3oH eavuHuLbl OCHOBHO
HanmeHoBaHune amepenmii, °C mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocTn, %
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0
TMNP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (£0,25)%
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) -250...+400 0,1;1,0
MpumeuyaHuns.
K TeMnepaTypHbii  KO3PPUUMEHT TepMOMETpa COMPOTMBIIEHUS — OTHOLUEHWE pPa3HMLbI

2)

3)

4)

5)

COMPOTUBIIEHUI AaTynka, n3aMmepeHHbix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpyrneHHOE A0 NSTOro 3Haka Nnocne 3ansToi.
npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa
paeHa 1 °C.

nonyckaetcs npuMeHeHne HecTaHOapTU30BaHHOIo MenHoro TepMmomeTpa
conpotvsnexus ¢ R, =53 Om G = 0,00426°C "' v ananasoHom namepeHuii ot — 50 1o +180 °C.
OCHOBHas NpuBeaeHHas norpewHocTb 6e3 KXC.

npubopsl, paboTatoLime ¢ TepmonpeobpasoBatensmu conpotusneHns ¢ HCX no NOCT 6651,
npeaHa3HayYeHbl A58 Ncnosib3oBaHus B ctpaHax CHI®

11




2.2. YcnoBua 3KkcnlyaTauum npuéopa

[0 yCTOMYMBOCTU K MEXAHNYECKNM BO3LAENCTBMAM NpuY aKcnayaTaumm npnbop coOoTBETCTBYET
rpynne ncnonHenns N2 no FOCT 12997-84.

Mo ycTOMYMBOCTM K KAMMaTMYECKMM BO3AENCTBMAM Mpu  3Kcrlyatauun  npubop
COOTBETCTBYET rpynne ncnonHexms B4 no FOCT 12997-84.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayoLwmx yCloBusx:

e  3aKpbITble B3pblBOOE30MacHbIE NOMeLLEeHMS 6e3 arpecCrBHbIX MapOB U ra3os;

. TemnepaTypa OKpy>XaloLero Bosayxa ot +1 o +50 °C;
. BEPXHWUIN Npeen OTHOCUTENBHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC un

bonee HU3KMX TemnepaTtypax 6e3 KOHAEHCaLMW BAaru;
. aTtmocdepHoe aasnenuve ot 84 no 106,7 kMa.

MpumeuyaHue. TpeboBaHWs B 4YaCTM BHELWHUX BO3AENCTBYIOLWMX AKTOPOB SABASIOTCSA
oba3aTesNibHbIMU1, Kak OTHOCSsILLMECs K TpeboBaHMsaM 6e30MnacHOCTH.
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3. YcTpoiicTBo n paboTa npnbopa
3.1. MpuHUuMN pencTeua

CTpykTypHasa cxema npubopa npmeeneHa Ha puc. 3.1.

TPM1 6nok 06paboTk AaHHbIX
i - " 1 @
Bx0A 1 | [yuugepcanshbii] | -1 [eermcnurens ' Bbixoa 1
- | | .| WMcpOBOIA| | . -
/ BXOAO I GUnLTp Kaaﬁgapmom ny : BY %
JATYMK I —= p— p—
]
annn
oo

Puc. 3.1. CrpykrypHas cxema npubopa

Mpnbop comepXuT KaHan YHMBEpPCaslbHOrO BXxoga AN  MNOAK/OYEHUS  MEPBUYHbIX
npeobpasoBaTesieit (OaTyMKoB), 610K 06pPabOTKM AaHHbIX, 4YeTblpexpas3psaHblii CBETOAMOOHbIN
LMbPOBOM MHANKATOP U BIXOAHOE YCTPONCTBO (BY), npeaHasHavyeHHOe Ans ynpaBneHns BHELLHUM
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obopynoBaHneM. Bnok 06paboTkM AaHHbIX BKAOYaeT B cebs undpoBon GUNbTP, BbIYMCIUTESb
KBaOpaTHOro KOPHS 1 Iormyeckoe yctporncTaso (J1Y).

Jlornyeckoe ycCTpOICTBO B COOTBETCTBMM C 3anporpamMMUpPOBaHHLIMU  MOb30BaTENEM
GYHKUMOHaNbHbIMK NapamMeTpamu GopMUpyeT CUrHasbl YyNpaBaeHns BbIXOAHbIM YCTPOMCTBOM. BY
B 3aB1CKMOCTU OT MOAMdMKaLMK MPBOopPa MOXET ObITb AVCKPETHOMO WX aHAJIOrOBOro Tuna (CMm. n. 3.2.4).

3.1.1. UudpoBas punbTpauusa u KOppekuus uaMepeHui
3.1.1.1. UudppoBasa punbTpauma nuamepeHuin

Ona  ocnabneHusi BAUSIHUS  BHELIHWMX WMIMYNbCHbIX MOMEX Ha  3KCrjyaTauuoHHble
XapakTepucTukm npubopa B NporpaMmmy ero paboTtsl BBeAeHa undposas GuabTpaLmsa pe3ynbTaToB
N3MEPEHUIA.

dunbTpaums OCyLLLECTBASIETCS B ABA 3Tana.

Ha nepBom 3tane &unbTpaumm un3 TeKyWMX WUSMEPEHUI BXOAHbIX MapamMeTpoB
0TOUNLTPOBLIBAIOTCS 3HAYEHUS, UMEIOLLME SBHO BblpaXXEHHbIE «MPOBasbl» UK «BbIOGPOCHI».

Ona aToro npubop BbLIMUCASIET PA3HOCTb MexAay pes3ynbTaTaMmyv WU3MEpPEHUn BXOOHON
BE/INYMHbI, BbINOJIHEHHbIX B [ABYX MOCNEAHUX UMKNax onpoca, W CpaBHUBAET ee C 3aJaHHbiM
3Ha4YeHMEM, Ha3blBaeMbiM «nonocoi dunbTpa». Ecnv BblMMCNEHHAs pPa3HOCTb NpeBbllaeT
3aJaHHbIi  npeden, TO NPOU3BOAUTCS MOBTOPHOE M3MEpeHWe, MOJIyYeHHbI pe3ynbTaT
oTbpackiBaeTCs, a 3Ha4YeHne nosnockl GunbTpa yasavBaeTcs. B cnyyae noarsepxaeHus HOBOro
3HaveHns GuUNbLTP NnepecTpamBaeTcs (T.e. nonoca GubTpa YMEHbLLLIAETCSA A0 UCXOAHOWN) HA HOBOE
cTabunbHOe COCTOSIHUE U3MEPSIEMO BENNYUHBI. Takol anropmMtM no3BonseT 3awmTnTb Nnpubop ot
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BO3OENCTBUSA  €OMHUYHBIX  WMMMYAbCHbIX W KOMMYTaLMOHHbIX
npouseoacTee npu pabote cunoBoro 060pynoBaHUS.

Monoca owunbTpa 3agaetcs B eAuHUUAX U3MepsieMon
BeNn4mHbl napameTtpom b1-8 (cm. MNpunoxerHue B).

Cnenyet nmeTb B BUAY, YTO YEM MEHbLLE 3HAYEHME NOoJIoChI
dunbTpa, TeM Jiydlle NOMEX03aLUULIEHHOCTb U3MEPUTENIbHOrO
KaHana, Ho Npu 3TOM (13-3a2 BO3MOXHbIX MOBTOPHbLIX U3MEPEHUI)
XyXe peakumsi npubopa Ha ObICTpoe (akTUHecKoe U3MEHEeHne
BXOOHOro napametpa. oatomy npm 3agaHuu nosaockl dunbTpa
cnegyet  yuMTbiBaTb  MakCUMasbHYI0 CKOPOCTb W3MEHEHUS
KOHTPONMPYEMOW  BEIMYMHBI, @ Takke YCTAHOBJIEHHYIO AN
MCMNOJIb3yeMOoro gaTynka nepuoamnyHoOCTb onpoca.

Mpn HeobxoonMocTn GUALTP MOXET ObiTb OTKJOYEH
YCTaHOBKO HyNIeBOro 3Ha4eHusi napameTpa b1-8.

Ha Btopom 3tane d¢unbTpauum OCYLLECTBNSETCA
crnaxmBaHue (oemndupoBaHMe) curHana C Lenblo yCTpaHeHus
LUYMOBbIX COCTaBNSOLLMX.

OCHOBHOW XapakTepUCTUKONM craaxusarowero dunstTpa
ABNSETCA «NOCTOAHHAA BpeMeHu d¢unbTpa» — VHTEPBan, B
TEYEHNE KOTOPOro W3MEHEHME BbLIXOOHOIO curHana éunbTpa
nocturaet 0,63 OT UI3BMeHEeHWNs1 BXOLHOrO curHana.

MocTosiHHass BpemeHn GuabTpa 3aJaeTcss B CeKyHAax
napametTpom b1-9.
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CnenyeTt MOMHWUTb, YTO YBE/IMYEHME 3HAYEHUs MOCTOAHHON BpeMeHu dunbTpa ynayyliaer
NMOMEXO03aLLMLLEHHOCTb KaHana N3MEepPEeHUs, HO OAHOBPEMEHHO YBEIMYMBAET €ro UHEPLIMOHHOCTb,
T. €. peakuus npmubopa Ha BbICTPblE N3MEHEHUS BXOOHOW BEIMYMHbI 3aMeanseTcs.

Mpn HeobxoaAMMOCTU GUALTP MOXET ObiTb OTKIOYEH YCTAHOBKOW HYJSIEBOr0 3HA4YeHUs
napameTpa b1-9.

BpemMeHHble anarpamMmmbl padoTbl U@ POBbLIX GUILTPOB NpeacTasieHbl Ha puc. 3.2.

3.1.1.2. Koppekuusi uamepuTtesibHO XapakTepucTuKu AaT4inkosB

Ons  ycTpaHeHWs HayanbHOW MOrpelwHOCT MNpeobpasoBaHMs BXOAHbLIX CUTHANOB U
MOrPELUHOCTEN, BHOCUMbIX COEAVUHUTENIbHBIMU MPOBOAAMU, WU3MEPEHHbIE N OTPUILTPOBAHHbLIE
nNprbOPOM 3HAYEHUS MOTYT BbITb OTKOPPEKTUPOBAHbI. [TOrpeLLIHOCTY BbISBASIOTCS NPV NPOBEAEHUN
METPOJIONMYECKMX WCMBITaHUA W YCTPAHSATCS MyTEM BBOAA KOPPEKTUPYIOLIMX 3HauveHuid. B
npubope ecTb ABa TuMa KOPPEKUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLUECTBASTL COBUM U
N3MEHEeHMe HaKoHa N3MEepPUTENBHON XapakTePUCTUKM.

CABUI xapaKTepUCTUKU OCYLLECTBNSETCA MyTeM npubaBneHusi K U3MEpPEHHOM BennymHe
3HavyeHus, 3aaaHHoro napametpom b1-1 (cm. MpunoxeHne B). 3HaveHns caogura xapakTepuctukm
[aTtyvka 3a4aloTca B eQuHMLAxX U3MepeHns Gu3nyYeckor BEeNMYUHBLL U CyXaT 4S8 KOMAeHcaumn
NOrpeLHocTen, BHOCUMBIX COMPOTUBAEHUAMW MNOABOAALMX MPOBOAOB (NPY  MOAKMIOYEHUN
TEPMOMETPOB COMPOTUBIIEHNSA MO ABYXNPOBOAHON CXEME), a TaKXe NPU OTKIOHEHUU Y TepMOMeTpa
COMPOTUBNEHNSA 3Ha4YeHuns R.

Mprmep casura namepuTenbHOM XapakTePUCTUKK rpadudeckn NnpeacTaBneH Ha puc. 3.3.
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T,°Cd T,°C
- /
100 // 100 /
| Ges koppexumm / fea xoppesLym /
80 | 5/ 80 },
60 | // 60 //
g I 7 ¢ roppesed 40 /7 © koppexumei
T i // T=Ty+d / T=T, B
w A, 20
L0 20 40 60 80 100 T,,,°C 0 20 40 60 B0 100 T,;,“c
AR+, |(50) (71.3)  (Rycms OM) (50) {713} (Rycy, Om)
Rotom  Ro
Puc. 3.3. Koppexums “cagur xapakrepucTuiu” Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

N3MeHeHne HaKJ/IoHa XapaKTePUCTUKU OCYLLIECTBASETCS NYTEM YMHOXEHUSA USMEPEHHON (1
CKOPPEKTUPOBAHHOW «CABUIOM», €CIN 3Ta KOPPEKLMS HeobxoaMma) BENMYMHBI HA NMOMNPaBOYHbIN
K09 ULMEHT B, 3HaUYEHME KOTOPOro 3agaeTcs napameTpom b1-2.

JaHHbIi BUA, KOPPEKUMM WCMOJb3YeTCs, Kak npaBuio, A4S KOMMAEHCaumm MnorpeLuHocTen
camux AaT4MKOB (Hanpumep, npu OTKIOHEHUW Y TEPMOMETPOB COMPOTMBAEHNS NapamMeTpa o OT
CTaHAAPTHOIrO 3Ha4YyeHWs) WAM MOrpeLlHOCTelr, CBA3aHHbIX C Pa3bpoCcoM  COMpPOTUBNEHWUN
LIYHTMPYIOLLMX Pe3NUCTOPOB (Mpu paboTe C¢ npeobpal3oBaTesisiMun, BbIXOAHLIM CUIHANOM KOTOPbIX
ABNSETCH TOK).
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3HayeHne nonpaBo4yHOro koadduumeHTa B 3agaetcs B 6e3pasdMepHbiX eauHuuax B
nuanasoHe o1 0,900 go 1,100 1 nepen, ycTaHOBKOW MOXET ObiTb ONpenesieHo no dopmyne:

B = NdakT / Muam,

roe

B — 3HaYeHne NonpaBoYHOro KoadpPurumeHTa, ycTaHaBIMBAEMOr0 NapamMeTpomMm;

MdpakT — PpakTnyeckoe 3Ha4eHNEe KOHTPOIMPYEMOI BXOOHOW BEJINYMHDI;

Mnam — n3amepeHHoe NpUBOPOM 3HAYEHME TOWN Xe BENNYUHBI.

MpuMep N3MEHEHUS HAKJIOHA U3MEPUTENbHOM XapakTepUCTUKN rpaduyeckn NpeacTaBiieH Ha
puc. 3.4.

Onpenennte HEOOXOAMMOCTb BBEAEHUS MOMPAaBOYHOrO0 KO3(p@UUMEHTA MOXHO, U3MEPUB
MakcumasnbHoe wunn 65mM3koe K Hemy 3HadyeHuMe napameTpa, rAe OTK/OHEeHMe HakJjioHa
M3MepPUTENIbHOM XapakTepuUcTUkKn Hanbonee 3aMmeTHO.

BHumMmaHume. 3agaHne KOPPEKTUPYIOLMX SHAYEHNA, OTANYAIOLLMXCS OT 3aBOACKNX ycTaHOBOK (b1-1
= 0.0 n b1-2 = 1.000), nameHseT cTaHAAPTHbIE METPOJIOrMYecKne xapakTepucTuku npubopa u
[OJIKHO MPOU3BOAUTLCS TOJNIbKO B TEXHWYECKM OBOCHOBAHHBLIX Clydasx KBannduuumpoBaHHbIMU
crneumanucTamMm.
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3.1.2. BbluncneHue KkBagpaTHOro KOPHS C y4eTOM HacTpoeK
MaclwTabupoBaHus

[ns paboTbl C YHUOUUMPOBAHHBIMW AATYMKAMKN, CUFHAN KOTOPbIX NPONOPUVOHaneH KBaaparty
M3MEpPSEMON BENNYUHbI (OaTYMKM pacxoda XWOKOCTM UM rasa), B npubopax MCnosb3yeTcs
NPOrpaMMHbIAi  MOAYSb  BbIMMCIUTENS KBaApaTHOrO KOPHA. [ns  BKIOYEHWUS1/BbIKIIOYEHUS
BblYNCINTENS HEOOXOAMMO YCTaHOBUTbL COOTBETCTBYylOLLEe 3HadeHMe napameTtpa b1-3 (cm.
MpunoxeHwne B).

BbluncneHne kBagpaTHOrO KOPHS, C y4eTOM HAcTpPOeK MaclitabupoBaHus, nocnenylowas
Bblgaya curHana Ha MHAMKaLMIO U COOTBeTCTRYoLee J1Y NponcxoamT no cnepyoLlen dopmyne:

T=n,+/7,(M,-Nn,),

rae N, - 33[laHHOE MOJIb30BAaTENIEM HUXHEE 3HAYeHME rpaHuLpl AvanasoHa
n3amepenus (b1-5);
n, - 3a[laHHOE MOoJIb30BATENIEM BEPXHEE 3HAYEHME rPaHuLbl Anana3oHa
n3mepenus (b1-6);
I, - 3HavyeHMe curHana ¢ gatyimka B OTHOCUTENbHBIX eamHumuax ot 0,000
no 1,000.
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3.2. YcTpoiicTBO Nnpudopa

3.2.1. KoHcTpykuus npubopa

Mprbop KOHCTPYKTMBHO BbLIMOJHEH B MJaCTMAacCOBOM Kopnyce, npeaHa3HaYyeHHOM Afis
LLIMTOBOrO UM HACTEHHOTO KPEnJIeHUs.

Bce anemeHTbl npubopa pasMelleHbl Ha OBYX MevaTHbiX nnatax. Ha nuuesoi naHenm
pacnosioxXeHbl knasmaTtypa ynpassieHusi npubopoM, UMbPOBO MHAMKATOP 1 CBETOANOAbI.

B npubopax HaACTEHHOrO U LMUTOBOrO KOHCTPYKTMBHBLIX WCMOJSIHEHUA CuioBasi U
n3mMepuTesibHas 4actu, a Takke MPUCOEAVHUTENbHbIA KIEMMHUK. PacronoXeHbl Ha 3aaHen
naHenn. KnemMmHuk ans noACOEAMHEHUS BHELWHUX CBA3EN (OaT4YMKOB W Uener nutaHus) y
npPUOOPOB LUMTOBOrO KpPEersjieHMs HaxoguTcs Ha 3agHein cTeHke. B npubopax HacTeHHOro
KpenjeHns KJEeMMHUK PacrofioXeH MOoA BEpxHel KpbIwkoi. B oTBepCTUsiX NoaBoga BHELLHMX
CBSAI3€l YCTAHOB/EHbI PE3VHOBbLIE YNIOTHUTENU. B npubopax kpenneHuns kopnyca Ha DIN-peliky
CUNOBas N U3MEPUTENbHAs 4acTu, a Takke MPUCOEAMHUTENbHbIE KIIEMMHUKA PACMnoIoXeHbl Ha
B60KOBbIX CTOPOHax npubopa.

[na ycTtaHOBKM nprubopa B LUMT B KOMIMJIEKTE NOCTABKM NPUAralnTcs KPENeXHbIe 9IEMEHTDI,
nons yctaHoBku npubopa Ha DIN-peliky B KOMMfekTe MOCTaBKM npunaraeTcs crneuunanbHas
3awlenka.

Ha puc. 3.5 npuBeneH BHEWHWIA BUA, JIMLEBOKM NaHenn npubopa ans KOprycoB pasnNyHbIX
KPEnneHnn.
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Puc. 3.5. lnuesan naHens npubopa ans kopnycoB: a) HacTenxoro H u wuToBoro kpennexus LW ;
6) wurosoro LW2; 8) DIN-peeunoro i

Ha nuueBoi naHenn PaCMnON0OXEHbI 31IEMEHTLI YrpaBieHna n Hankaumn.

YeTbipexpa3psaHblii UM@pPoBON MHAMKATOP, NPeaHasHA4YeHHbI AN 0TOOpaXeHns 3Ha4YeHnn
M3MepPSEMbIX BENIMYMH U DYHKLMOHANbHBLIX NapamMeTpoB npubopa.
YeTblpe cBETOAMOAA KPACHOIO CBEYEHMSI CUTHANM3MPYIOT O Pa3/IMYHbIX pexumMax paboThbl:
(] cBeToamon «K» cMrHannanpyeT 0 BKITIOYEHUU BbIXOAHOMO YCTPOWCTBA;
. csetogmopn, «T» CUrHaNM3MPYeT O BK/IOYEHHOM pPEeXUMe BBOAA 3HAYEHUS YCTaBKU
pPEerynupyemMom BENNYnHbI;
. CBETOAMO[, «A» CUrHaNM3MpyeT O BK/IIOYEHHOM pPEXMME BBOAA 3HAYEHUs rmcrtepesnca
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KoMMapaTopa unm Noaockl NponopLmoHansHocTu MN-perynatopa;
e cBeTogMopn «l» cCUrHanNM3MpyeT O BbIBOAE HA WHOMKALMIO TEKYLLEro W3MepeHus
(HenpepbiBHas 3acBeTka) 1 06 aBapuu No Bxoay (MuratoLLas 3acBeTka).

POF)
KHonka E npegHasHadveHa ans Bxoaa B pexum NPOrPAMMUPOBAHUE, a Takke ans 3anucum
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWIN B BHEPrOHE3ABMCHMYIO NaMsTb Npubopa.

A
KHonka |Z npegHasHavyeHa ans:
(] NPOCMOTPA 3a4aHHOI0 3HA4YeHNs ycTasku J1Y;

. Bbl60pa nporpaMmMmmnpyemMoro napamMmeTpa 1 yBesimnyeHna ero 3Ha4eHun4. Mpn yAaepxaHmun
KHOMKW CKOPOCTb N3SMEHEHNA BO3pacTaeT.

[
KHonka E npegHasHa4vyeHa ong:

e  BbIOOpPa NPOrpaMMMpPyeMOoro napameTpa 1 yMeHblUeHUs ero 3Hadexus. Mpu yaepxaHun
KHOMKM CKOPOCTb U3MEHEHUSI BO3pacTaeT.

3.2.2. Tunbl BXOAHbIX YCTPOMACTB

BxogHoe n3mepuTenbHoe YCTPOMCTBO B NMpubope SBASIETCS YHUBEPCAsbHbIM, T.€. K HEMY
MOXHO MOoAKMo4YaTh NobOble MepBUYHbIE Npeobpas3oBaTeny (4ATYMKM) U3 MNEPEUYUCNEHHBbIX B
Tabn. 2.2. Ko Bxoay npmbopa MOXHO NOAK/OYUTE OAHOBPEMEHHO OAMH AATYMK.

B kayecTBe [aTtuMKoB MOTyT ObITb MCMOJIb30BAHbI:
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e  TepMOMETPbl CONPOTUBIIEHNS;

e npeobpasoBaTen TEPMOINEKTPUYECKNE;

e aKTMBHble NpeobpasoBaTeny C BbIXOAHLIM aHAIOrOBbIM CUIHANOM B BUAE MOCTOSAHHOIO

HanpsXXeHns uam Toka.

AKTMBHblE NpeobpasoBaTeny C BbIXOAHbIM AHANOrOBLIM CUrHANIOM B BUAE MOCTOSIHHOIO
HanpsbkeHus (-50...50 mB, 0...1 B) wam Toka (0...5 mA, 0...20 MA, 4...20 MA) MoryT ObiTb
NCMNONb30BaHbI A4J19 U3MEPEHUS KaK TeMMepaTypbl, Tak U APYrux GU3MHECKUX BENIMYMH: OaBNEHNs,
pacxona, ypoBHS U T. .

3.2.2.1. Nopknio4yeHne TepMOMETPoOB CONMPOTUBIIEHUS

PaGota OoaTtuMkoB OCHOBaHa Ha TEMMEepPaTypHOM 3aBUCMMOCTM 3JIEKTPUYECKOro COMpo-
TUBNEHNS MeTannoB. JaTyvk PpU3MYECKM BLINOJSIHEH B BUAE KaTYLWIKN W3 TOHKOW MeOHOW unn
NiaTMHOBOW MPOBOJIOKN Ha Kapkace M3 M30MALUMOHHOrO Matepuana, 3akilo4eHHOW B 3aLUMTHYIO
rmnb3y. TepMOMETPbl COMPOTUBMIEHWS  XapakTepuayloTca ABymMs napametrpamu: R, -
conpoTtueneHeM gatyvka npy 0 °C M o — OTHOLIEHMEM pPasHuLbl COMPOTUBIEHUIA OaTyMKa,
namepeHHobix npu Temnepatype 100 n 0 °C, k ero conpoTtusieHuto, namepeHHomy npu 0 °C (R)),

neneHHsiM Ha 100 °C.

B npubopax uncnonb3yeTcs  TPEXNPOBOAHAs  Cxema
NOAK/IOYEHNST TEPMOMETPOB COMpoTuBieHus. K ogHomy u3
BbIBOLOB Tepmopesuctopa R, noacoeamHsiiotcs aBa nposoaa, a  |Ry
TpeTuin noakno4aeTcs k apyromy suisogy R, (puc. 3.6, Hymepauvs
KOHTaKTOB npuBeaeHa B MpunoxeHnn B (Tabn. B1)). Takas cxema
NMO3BOJIIET CKOMIMEHCUPOBATb COMPOTUBIIEHNE COEAMHUTENBbHBIX
npoeogoB. [lpy 3TOM Heobxooumo cobnogatb  ycioBue
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paBeHCTBa CONPOTUBIIEHNIA BCEX TPEX MPOBOAOB.

TepMOMETPBI  COMPOTUMBAIEHUS MOTYT MOAK/YaTbCs K nNpubopy €  UCMOosb30BaHUEM
[OBYXNPOBOAHOW NIMHMM, HO MPX 3TOM OTCYTCTBYET KOMMEHCALMS NPY U3MEHEHMW COMPOTUBNIEHNS
COeAMHUTENbHBIX NPOBOAOB. MoaToMy 6yaeT HabnoaaTbCs HEKOTOpasi 3aBUCMMOCTb MOKa3aHWi
npubopa oT konebaHnit TemnepaTypbl NPOBOAOB. B cnyyae ncnonbL30BaHUs ABYXNPOBOAHON INHUA
0151 KOMMEeHcaumm napa3uTHOro CoONpoTMBIIEHNS MPOBOAOB HEOOX0AMMO NpW NoaroToeke npndopa
K paboTe BbINOMHUTL AENCTBUS, yka3aHHble B [MpunoxerHumn I,

3.2.2.2. MopknioyeHne TepMO3/IeKTPUYEeCKUX TPM1
npeo6pa3oBatenei

TepPMOaNEKTPMHECKII NPE0GPa3oBaTENb (TEPMONapa) COCTOUT "o Bxoa X-1

+
M3 [OBYX COEOVHEHHbIX Ha OOHOM M3 KOHLOB MPOBOOHUKOB, N { Bxon X-2

W3rOTOBJIEHHbIX W3 MEeTa/IoB, 06/afaloWmnx pasHbIMU - TEPMO- Bxon X-3
3MIEKTPUYECKUMU CBOVICTBaMU. COeMHEHHbIE KOHLbI, Ha3blBaEMblE

«paboynm cnaem», OryckalT B U3MepsieMyto cpedy, a cBoGoAHble paru T

KOHUp! («XONOAHbIA cnan») TepmMonapbl MOAK/IOYAIOT KO BXO4y XORIHOro Cnas

npubopa (puc. 3.7, HymMepauusi KOHTaKTOB npvBedeHa B Puc. 3.7

Mpunoxennn B (Tabn. B1)). Ecnn Temnepatypbl «paboyero» M «xONOAHOro Craes» PasfnyHbl, TO
TepmMonapa BbipabatbiBaeT TepMoI/C, KOTopas M NOAAETCH HA U3MEPUTESb.

Mockonbky TepMoSC 3aBUCUT OT pasHOCTV TemrepaTtyp AByX Craes TepMonapbl, TO AJ1S MOSyHeHNs!
KOPPEKTHBIX MOKa3aHWin HeoOXoaMMO 3HaTb TeMrepaTypy «XOJIoQHOro crast» (ee CBOOOAHBIX KOHLIOB), YTOObI
CKOMMEHCVPOBATL €€ B AASTbHENLLIMX BbIMUCTIEHUSIX.

B npubopax npegycMoTpeHa cxema aBTOMaTUYECKOM KOMMEHCALMM TemMnepaTypbl CBOGOAHBIX KOHLIOB
Tepmonapbl. Jativk TeMneparypbl «X0N04HOMO Criash» YCTAaHOBMEH PSAOM C NMPYCOEAVNHUTESTbHBIM KITEMMHMKOM.
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MpumeyaHne. [na OTKIIOYEHUS KOMMEHCAUMN  «XONOOHOrO
cnasi» Heobxoaumo BeecTn kon, I (cm. n. 6). KomneHcaums
«XONI0QHOrO crnasi» OyaeT BHOBb BK/IKOYEHA TONBKO Mpu
M3MEHEHUM KOJA JATYNKA UM HOBOM BKJTIOYEHM Nprbopa.

Cefenespennnfidurnnadie,,
b +
MonoxnioueHvie TepMonap K Nprbopy A0MKHO NPON3BOANTLCS oy
c MOMOLLILIO crieumanbHbIX KOMMEHCALWOHHbIX
(TEPMO3NEKTPOAHbIX) MPOBOAOB, U3rOTOBMIEHHBIX 3 TEX XKE CaMbIX
MarepuasnioB, 4T0 W TepMorapa, Mpu 3TOM PEKOMEeHOyeTcs
nomeLLiaTb MPOBOAA B 3aLWLMTHBIN aKpaH (pvc. 3.8). donyckaetcs
paboumi CiaR Tepuonaps!
TaKke 1CMOoNL30BaTL npoBoJa 13 METa/UI0B c

TEPMOIMIEKTPMHECKMM  XapakKTEPUCTVKaMK,  KOTopble B
nviana3oHe Temnepatyp 0...100 °C aHanornyHbI xapakrepucTkam Puc. 3.8
MaTepuasioB 3NIEKTPOAOB Tepmonapbl. [MpyM COeaMHEHMN KOMMEHCALWIOHHbIX MPOBOAOB C TEPMOMapoir 1
nprbopPOM HEOOXOAMMO CODOAATL NONFPHOCTD.

BHumaHue. [pu HapyweHuM yKa3aHHbIX YCJOBUA MOryT WMETb MEeCTO 3Ha4uTeslbHble
NOrpeLIHOCTN NPY N3MEPEHU.

3.2.2.3. NoaknioyeHue faT4NKOB, UMEIOLNX YHUPULIMPOBAHHDbIN BbIXOAHOW CUrHan
TOKa WU HanpsXXeHus

MHOrMe [aTivkm  pPasfiyHbiX  GU3MYECKUX  BENWYMH  OCHALLEHbl  HOPMUPYIOLWMUMN
n3mepuTensHbiMM Npeobpasosatensmu. Hopmupylowme npeobpasoBaTeny TpaHCHOPMUPYIOT
curHanel C MepBuYHbIX npeobpasoBaTenelt (TepMonap, TEPMOMETPOB COMPOTUBMEHUS,
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MaHOMETPOB, PacXOAOMEPOB U AP.) B YHUDULMPOBAHHBIA CUrHAN NOCTOSHHOrO Toka. BenunumHa
3TOro TOKa NeXnT B crneayowmx amanadoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 MA. Inana3oH
BbIXOLHOMO TOKa HOPMMpPYIOLLEro npeobpasoBartenis NponopuMoHaneH 3HavyeHuio duanyeckon
BENNYMHBI, UBMEPSIEMON JATYMKOM, U COOTBETCTBYET paboyeMy Ananas3oHy fatyvka, yka3zaHHOMY B
ero TEeXHUYECKMX XapakTepucTukax. B cBsi3n ¢ tem, 4to npmbop
M3MepsieT TOJIbKO BXOAHOE HanpsbkeHwe, MNpu MNOoAKJYEHUN |TPM1

[ATYMKOB  MOCTOSIHHOrO  Toka HeobXoAMMO  MCMonb30BaTb

BXOASILLEE B KOMMNEKTAUMIO Harpy3o4HOe COMpOoTUBMEHUE -24B

RH=50,000+0,025 Om (cMm. puc. 3.9 u MNpunoxeHune B). +24B
Mpwn HeobXxoauMOCTH nuTaHns HOPMUPYIOLLIMX -

npeobpasoBartesieil,  UCMOMb3YIOWMX  BHELHUE  UCTOYHWUKM + Bxon X-1

NMUTaHNS NMOCTOSIHHOTO TOKa, MOXET MPUMEHSATLCA BCTPOEHHbIN B Bxop X-2

NPUBOP ranbBaHUYECKV W30MMPOBaHHLIM oT nuTaowein cetn u | Ry

M3MEPUTENBHOM YaCTU MPUBOPA NCTOUHIK 24 B. Bxon X-3

MpumeuyaHne. MakcumasbHas  HarpysodHass  CrnoCo6HOCTb l

BCTPOEHHOIo MCTOYHUKA NUTaHms cocTaenset 80 MA. Puc. 3.9

Cxema nopgkoyeHnss Kk npubopy MCTOYHMKA YHUPULMPOBAHHOIO CUrHana MOCTOSIHHOMO
HanpskeHus npueeaeHa B MpunoxeHun b (cMm. puc. 5.10).

3.2.3. Jlornueckoe ycTpoiicTeo J1Y

B npubope unMeeTcs NOrMyeckoe yCTPOMCTBO, KOTOPOe MOXeT pabotatb B OOHOM U3
PEXMMOB:
. YCTPOWCTBO CPaBHEHUS;
. M-perynarop;
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. permcTpartop.

Pexum paboTtbl JIY ycTaHaBnMBaeTCs COOTBETCTBYIOLUMM KOAOM B napametpe Al1-1 (cwm.
Mpunoxexue B). Mpwu yctaHoBke ofF B aToM napametpe JTY He paboTaeT, NepexoamT B COCTOAHNE
OTKJTKOYEHO. TMpu 3TOM BbIXOOHOE YCTPOMCTBO MNEPEXOAUT B COCTOsIHWE, onpenenseMoe
napametpom A1-9.

MapameTp A1-9 onpeaenseT COCTOAHNE, B KOTOPOE AO0JXEH ObiTb NepeBeeH Bbixod BY npu
oTK/to4eHHOM J1Y, aBapumn No BXoAy Wav Npu n3MeHeHumn 3HadveHuin napameTtpos b1-0 n b1-7. B
3TOM cC/y4ae B 3aBMCMMOCTM OT 3HAYeHWsl, YCTAHOBNEHHOro B napameTpe A1-9, Bbixon
nepeBoOANTCS B COOTBETCTBYIOLLLEE COCTOSIHUE: AN AUCKPETHOro Tuna Beixoaa — OTKJTKOYEHO vnu
BKJIIOYEHO, ansa aHanorosoro tuna — 1ok 4 MA nnun 20 MA, HanpsixeHue 0 B unu 10 B.

3.2.3.1. PeXxum ycTpoMCTBa CpaBHEHUSA

Mpwn paboTe B pexunme ycTpoiicTBa cpaBHeHus J1Y paboTaeT no o4HOMY M3 NpeacTaBfieHHbIX
Ha puc. 3.10 TMNOB NOrmnKNn:

e TUnsoruku 1 (NpsSIMoO rMcTepesnc) NpPMMEHSIETCS B Cilydae MCnoJsib30BaHus npmubopa ons
ynpaeneHus paboTon HarpesaTtensi (Hanpumep, TOHa) unn curHanmMsaumm o TOM, YTO
3HaYeHne TekyLero namepeHuns TrecMeHbLuUe ycTasky T. [pn 3TOM BbIXOAHOE YCTPOMCTBO,
noako4eHHoe K J1Y, mepBoHayanbHO BKAKOYAETCHA Npu 3HadeHusx T < (T — A),
Bblk/lloHaeTcs Npu Tre« > (T + A) 1 BHOBb BktoyaeTcs npu Trex < (T — A), OCyLLECTBAAS TEM
cambIM ABYXMO3MLMOHHOE PEryAnpoBaHme rno yctaske T C rmctepes3ncom + A;

e TUM Nornkm 2 (06paTHbIN rMcTepes3nc) NPMMEHsieTCs B Cilydyae MCnosib3oBaHusa npmnbopa
Ona ynpaeneHus paboTon oxnaauTens (HanpuMmep, BEHTUASTOPA) UM CUrHanu3aumm o
NPEeBbILLEHNN 3Ha4YeHnss ycTaBku. [py 3TOM BbIXOAHOE YCTPOWMCTBO MEPBOHAYANBHO
BKJIIOYaETCA Npu 3HaYeHUsIX Tre > (T + A), BbiktovaeTcs npu Tre< (T — A);
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e mn norukn 3 (M-o6pasHas) Tren 'C

NPYMEeHsIeTCs Mpu UCNONb30BAHUN Tes
npréopa Ans CUrHaIM3aummn o BXOAE T -
KOHTPOMpyemoi BEJSINYNHBI B Ta b ——— -
3agaHHble rpaHuubl. Mpu  3TOM ' | ' : N
BbIXOIHOE YCTPOWCTBO BK/OYaeTCA Cocr. pene, T [ — T >
npu (T - A) < Trec< (T + A); A | ' : :
e TN norwkn 4 (U-o6pasHas) "‘"_:_l ! I_:'
NPYMEHSIeTCA MpU UCNONbL30BaAHUN omn Ly ! ; —
npubopa [Ns  CUrHanIM3aumMm o | | Tunnorun2 | Pt
BbIXOZE KOHTPOJIMPYEMOi BESINYUHBI Ben| | I
3a 3afjaHHble rpaHuubl. Mpu 3TOM MT : I ! | Ly
BbIXOZHOE YCTPOWCTBO BKOYAETCH | | Tunnorwen 3 | | T
nNpU Trex < (T = A) U Trex > (T + A). Ban. |
3apaHue yctaBku (T) u ructepesuca (4A) mmT I_l '7 -
npoBoanTCA npu nporpamMmMmpoBaHnmn : : Tun norwn 4 ' : 't
NapameTPOB perynMpoBaHus nprubopa (cm. . 6.2). 1 I 1 1 I

Ons JIY, pabortaiowero B pexunme ""‘T—l i i i i
YCTPONCTBa CpaBHEHUS MOXET ObiTb 3a4aHo omen. >
BpEMS  3a4EepXKW BKJIIOYEHUS U Bpems t

3a0epXku BbIKMloueHns. J1Y BKkaloyaeT wunu Puc. 3.10. Tunsi noruku npu paGore J1Y  pexume
BbIK/IIOYAET BbIXOAHOE YCTPOWCTBO, €ciu YCTPONCTEA CRABHEHHA

YCJIOBUE, BbI3bIBAIOLLEE UBMEHEHME COCTOSIHUS, COXPAHSETCS, KaK MUHUMYM, B TEYEHNE BPEMEHU,
yCTaHOBAEHHOro B napameTpax A1-5 1 A1-6, COOTBETCTBEHHO (puc. 3.11).
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[na NY, paboTatoLLero B pexmnme yCTponcTea CpaBHEHUS MOXET ObiTb 3a4aH0 MUHUMalbHOE
BPEMS YOEPXAHUS BbIxOAa B 3aMKHyTOM (napameTp A1-7) u pasomkHyToM (napameTtp A1-8)
cocTosHusX. JTY yaepxuBaeT BbIXOOHOE YCTPOMCTBO B COOTBETCTBYIOLLEM COCTOSIHAM B TEYEHMNE
3a[laHHOro B 3TUX NapameTpax BPeMeHW, Aaxe ecnun no fornke paboTbl YCTPOACTBA CPaBHEHUS
TpebyeTcs nepeknioveHune (puc. 3.12).

Trees C L tetman T, °C
L o o . e i S Ta —-———— —E— ----------
1 Ll o i Sty | e i
1
) N Tl - ALl N
I [ 1ot |
1 ' ] P! |
Ta : A
] [ ] ] N !
I [ I Cocromme f 1 1 1 | | T 1
T+ P |—‘_‘ I [4;
l:c:m : 1 (I} : ] ' o ‘I | "'."...".'.,“:.""
[ I t T ' "
I R Comemme | 1 1 | '
- L O M [ ==
. : — I<|.-n.: |_ o
| ks I
e ) ' e '
m mu‘u‘. BKNIOSEHNT BRIUTI0YGH MR
Puc. 3.11. 3apaHne 3agepueK BKAKYEHNS BbIKNIONEHHA BY Puc. 3.12. 3apaHne MUHIMaNLHLIX BPEMEH YASPXaHHA BLIXOAA
NG THNA norMKK 1 B 3AMKHYTOM W DA3OMKHYTOM COCTORHWAX NN THNA NOTWKK 1

BHumaHue. B pexunme ycTpoiicTBa cpaBHeHus JTY MoxeT paboTaTtb, ecniv B npubope yCTaHOBIEHO
CBSI3aHHOE C HUM BbIXOOQHOE YCTPOWMCTBO [AMCKPETHOrOo Tuna — 3NeKTPOMarHUTHOEe perne,
TpaH3uCTOpHas onTonapa, onTOCMMUCTOP.
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3.2.3.2. Pexxum M-perynaropa

Mpun pabote B pexume [l-perynatopa J1Y cpaBHMBAET TeKyllee 3Ha4YeHue W3MepsiemMoi
BENNYMHbI C 3a4aHHOM YCTaBKOW «Tyer» U BbIAAET Ha BbixoA, curHan 4...20 MA (ana BY tuna W) nnn
0...10 B (mnsa BY tvna Y), nponopunoHanbHbI BEMYMHE OTKIIOHEHMS. 30Ha MPONOPLMOHANbHOCTH
(M) npn atom 3apaetcsa napameTpom A. BbixogHon curHan ¢opmupyeTca B COOTBETCTBUM C
ycTaHoBneHHOW B napameTpe A1-1 xapakTepucTukon perynstopa nambo Mo npsimMo-
nponopumMoHasbHOMY (HarpesaTesb), MMb60 06paTHO-NPONOPUMOHANILHOMY (OXNaanUTeNb) 3aKOHY
perynupoBaHus. [paduku, nosicHaowme nNpuHUMN GOPMUPOBaHUS ynpaBnsiowero Toka [1-
perynatopa ons obenx xapakTepucTuk npmueeaeHsl Ha puc. 3.13.

I, MA 4 n=2a I, mAL N=2a
|

max.

Lnip o= —— === Trvin :
Ter-A Tyer Tyrtd te T Ty Tyertd te
a) NPAMO NPONOPLMOHANbHOR 6) oGparHo nponopLMoHanbHoe
perynupoBatue perynuposatne

Puc. 3.13. MpuHyun popmuposanua ynpaenaiowero Toka M-perynaropa

B Tabnuue 3.1 B kayecTBe npumepa npuBeneHbl 3HAYEHWS BbIXOOHOrO TOKa AAs MpsiMO-
NponopLMoHanbHOro perynnposaHms npu yctaske 500 °Cn A =40 °C.
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Ta6nuua 3.1

Temnepartypa, °C

BbIXxOgHOWM TOK, MA

MowHocTb perynaropa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 37.5
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

MeHee 460.0 20 100.0

BHumaHue. B pexume M-perynartopa JIY moxeT paboTaTb TOJIbKO NPW YCTAHOBIEHHOM Ha BbiX0o4e

YCTPOICTBE aHaNoroBoro Tmna.

3.2.3.3. Pexxum peructpartopa

Mpn paboTe B pexume peructpatopa J1Y cpaBHMBaAET MOLAHHYIO Ha €ro BXOJ, BEJIMYUHY C
3a4aHHbIMK B napameTpax A1-3 1 A1-4 3Ha4eHUs MM N BblAAET HA COOTBETCTBYIOLLEE BbIXOAHOE
YCTPOWCTBO aHaNoroBbI curHan B Buae Toka 4...20 MA, KOTOPbIN MOXHO NoJaBaTb Ha caMonucel,
W1 APYroe perucTpupyowee ycTporncTeo. MNMpuHumn GopMmpoBaHnsa Toka pernctpauumn nokasaH
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Ha puc.3.14. Mpu paboTe B 9TOM pexrnme HeoO6XoOMMO YCTAaHOBUTb HUXHWUA nNpenen auanasoHa
perncTpaumm 1 BENNYMHY BCEro guanasoHa perncrpauum ansa J1Y B napametpax A1-3 n A1-4.

Tok perucTpaHumm A
T =20 MA
12 MA
I min =4 MA
>
rL AMANA30H PETMCTPALIM > H3mepenHoe
(A1-4) anavenue Too,
R—— BEpXHWIA npegen
peaen CTPALMM
Tviae A1-3+A1-4)

Puc. 3.14. NpuHuun $popMUpOBaHUA TOKA perucTpauum

BHumaHue. B pexuvme peructpatopa J1Y moxeT pabotaTb TOJbKO NPy YCTAHOBNEHHOM Ha BbiIXO4e
BY aHanorosoro tuna.
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3.2.4. Tunbl BbIXOAHbIX YCTPOUCTB

BbixogHbIE YCTPOMCTBA NpeaHa3HauyeHbl A5 nepeaayn BbIXOOHOMO YNpPaBsoLEro curHana Ha
WCMOJIHUTENbHBIE MEXAHU3MBbI.

Cxembl nogkntodenuns BY npmBeaeHsl B Mpunoxexnn b.

BY moryT 6bITb ABYX TUMOB: AVCKPETHbLIE U AaHAJIOrOBbLIE.

BHumaHme. BHe 3aBMCMMOCTM OT Tuna, Nob0e BbLIXOAHOE YCTPOWCTBO rasibBAaHNYECKM
M30/IMPOBAHO OT U3MepUTeNnbHOro 6s10ka (3a ucknovyeHmem Boixona T).

AuckpeTtHoe BY - snekTpomarHUTHOE pene, TpaH3UCTOpHas onTonapa, ONTOCUMUCTOP —
ncnosb3lyeTcs Ofs ynpasneHus (BKIOYEHMUS/BbIKIIOYEHNS) HArpy3kom nmbo HenocpencTBEHHO,
nmbo yepes 6051ee MOLLHbIE YPABASIOLLNE SIEMEHTbI, TAKNE Kak NycKaTenn, TBepaoTesnbHbIE pene,
TUPUCTOPbI NN CUMUCTOPHI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHO O KOMMyTauuu CUOBBIX Lienen
HanpskeHnem He 6onee 250 B 1 pabo4yrm Tokom He 6onee 8 A.

TpaH3uctopHaa ontonapa (Bbixog K) npumeHsieTcs, kak npaBwunio, ANS ynpasieHus
HN3KOBOJIbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHue Boixoaa n3 cTpos
TpaH3ucTopa un3-3a OO0MbLIOr0 TOKA CAMOMHAYKUMW MnapannenbHO OOMOTKE BHELUHEro pene
Heobxoaumo ycTtaHaBnneaTb anon VD1 (cm. puc. B.2).
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TpaH3uCcTOpPHbINA KoY (Bbixoa T) npegHasHavyeH Ans NPsSMoOro noakloyeHus K npuoopy B
Ka4yeCTBe Harpysku TBEPAOTENIbHOIO pese (BbIXOQHOE HanpsiXeHne oT 4 Ao 6 B, NOCTOSAHHbLIN TOK He
Gonee 25 MA).

BHuMaHune. MakcumanbHas AJivHa COeanHUTENIbHOro kabena mexay npubopom ¢ BbixogoM T u
TBEPAOTENbHbIM Pene He AoSKHA NPeBbILaTh 3 M.

OontocumucTop (Bbixog C) MMeeT BHYTPEHHIOK CXeMy Nepexoa Yepes HOJb U BKI0HaeTCs B
Luenb yrpaBieHMsl MOLLHOMO CUMMWUCTOpPa WM Mapbl  BCTPEYHO-MapasienbHO  BKIIKOYEHHbIX
TUPUCTOPOB 4Yepe3 orpaHuymBaowmii peauctop R1 (cMm. puc. B.3). BennunHa conpoTtuBneHus
pe3ncTopa onpeaenseT ToK ynpaBneHus cummuctopa. HarpysoyHas Cnoco6HOCTb BbIxoAa — TOK He
6onee 50 MA npu nepeMeHHOM HanpsixeHuun He 6onee 250 B.

Ons npepoTepalleHns Npobos TMPUCTOPOB M3-32 BbICOKOBOJIbTHBIX CKAYKOB HaMpsiXeHusl B
CeTu K UX BbIBOAAM pekoMeHayeTcst noaknodatb dunbTtpyiowyto RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no paboynm napamMeTpamMm aHanoruyHbl Bbixogy C un
npeaHasHadYeHbl 419 ynpasneHns TpexdasHon Harpy3kom (cMm. puc. B.5).

AHnanoroeoe BY npeactaBnset cobon undpo- TPM1
aHanoroBbii  npeo6pas3oBaTtenb,  NO3BOJSIOLMIA < Boixop X-1
MUWPOBATL aHAIOrOBbI CUIrHAS MOCTOSHHOMO TOK: © |— BexogX-2 ——— +
0 0BaTb aHaNoro CUrHas NMOCTOSIHHOMO TOKa gw B X-2 u,
NN Hanpsa>XXeHnsd. q: || Buixog X-3 — -u,

dopmMmuposarennb TOKOBOro curLana
(Bbixog U) npeobpasyeT Ha aKTUBHOM Harpy3ke RH
3HayeHne Ha Bbixoae J1Y B TOKOBbIM curHan 4...20
MA (cMm. puc. 3.15).
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Ona  pabotel BY Heobxogmmo
MCMNOJSIb30BaTb BHELLHWNA MCTOYHUK
nuTaHusa NOCTOSAHHOIO TOKa.
ConpoTtmBneHune Harpy3km RH 3aBucut ot
HaNpPsKeHUs1 UCTOYHMKa nuTanms Un un
BblibUpaeTcs u3 rpaduka (cm. puc. 3.16).
B TOmM cnydae, ecnu ana un3mepeHus
TOKOBOrO curHana Mcnonb3dyeTcs
N3MEePUTESbHBIN LWWYHT Rn 1 ero HoMunHan
MeHbLLEe HeoBXOAMMOro COMPOTUBIIEHUS
Harpysku, TO Mcrnonb3yeTcsi A,06aBOYHbIN
orpaHnyYnBaloLLnn pesncTop Rorp,
COMNPOTUBNIEHNE KOTOPOrO BbIYUCASETCS
13 COOTHOLLEHUS:

Rorp = RH — Ru

RH‘ OM“
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up, B
Puc 3.16. Mpadwmk 3aucumoctu Ry (U )

Tunosble cooTHoweHus: Un =12 B, RH =Ru =100 Om; Un =24 B, RH =700 Om (R = 100 Owm,

Rorp = 620 Om).

BHumaHue.

1. HanpsxeHue nctouHuka nutaHms LA He ponmxHo 6biTk 6onee 30 B.

2. B kayecTBe BHELIHEro MCTOYHMKA NMUTAHUS MOXET OblTb MCMOJIb30BaH BCTPOEHHBLIM B Npubop

MNCTOYHUK 24 B.

3. JonyckaeTcs MpUMEHEHVE pPesncTopa C BEeIMHMHON COMPOTUBEHWS, OTIMYAIOLWENCS OT

paccyMTaHHol He 6onee yem Ha = 10%.
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dopmMupoBaTenb cUrHana NOCTOSIHHOro HanpshkeHus (Bbixopg, ¥Y) npeobpasyeT 3HaYeHne
Ha Bbixoge B curHan HanpsibkeHus 0...10 B. ConpotusneHne Harpysku RH, nogknioyaemon k LIAM,
[OJIXXHO BbITb B AnanadoHe ot 2 ao 10 kOm.

Ans nutaHus BbIxoaa BO3MOXHO UCMOJSIb30BaHME BCTPOEHHOMO MCTOYHNKA NuTaHus 24 B.

BHumaHume. HanpsxeHune nctoyHuka nutaHmns LIAM He nonxHo npesbiwatsb 30 B.

AHanorosoe BY npubopa MOXHO Mcnonb3oBaTb AN perynmpoBaHus no [1-3akoHy. B aTom
cnyyae npubop [oNXeH paboTaTb COBMECTHO C  3JIEKTPOHHBIM  PEFYNSTOPOM  MOLLHOCTH,
Hanpumep, 6,10KOM ynpasneHusi cunoebiMu Tupuctopamu BYCT npoussoactea MO OBEH. Cxema
noakntoveHns npnéopa k BYCT nokazaHa Ha 3.17.

TPM1
+Uy

Buixop X-1 _’ BYCT

LAMN —Q Brixop X-2 l_ 14

Beixoa X-3 15

l_ 16

—Up
Puc. 3.17
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4. Mepbl 6e3onacHoCcTH

Mo cnocoby 3awmTbl OT NOPaXeHUs 3NeKTPUYECKMM TOKOM Npubop cooTBeTCTBYET knaccy 0
no FOCT 12.2.007.0-75.

Mpu akcnayatauuu, TeXHUYECKoM O0OCHyXMBaHUM W MOBepke Heobxoaumo cobnioaatb
TpeboeaHmns TOCT 12.3.019-80, «[MpaBun akcnnyataumm 3/eKTPOYCTaHOBOK MoTpedutenen» m
«[MpaBun oxpaHbl TPyAa NPy SKCnayaTaumm 351eKTPoyCcTaHOBOK NoTpebutenei».

Ha oTKpbITbIX KOHTaKTax KleMMHUKa nNprubopa nNpu akchnayaTaunm NpUCcyTCTBYET HaNpsKeHne
BenuumHoi po 250 B, onacHoe Ons 4enoBeyvyeckon Xu3Hu. Jliobble noaknoveHus K npubopy u
paboTbl MO €ro TEXHNYECKOMY OOCNY>XKMBAHUIO NPOU3BOASATCS TONbKO NMPU OTKIKOYEHHOM MUTAHUN
npubopa.

He ponyckaeTcs nonagaHue BfarM Ha KOHTAKTbl BbIXOAHOMO pas3bemMa W BHYTPEHHME
3MeKTPO3NeMeHTbl nNpubopa. 3anpeLllaeTcs UCMNosb3oBaHne npubopa B arpeccuBHbIX cpedax C
COAEP>XaHMEM B aTMOCPEPE KUCOT, LWENoYen, Macen n T. n.

MopkntoyeHne, perynnuposka 1 TexobcnyxmeaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaNN@ULMPOBAHHLIMY CMELMANNCTaMN, U3YHMBLUMMN HACTOSILLLEE PYKOBOACTBO MO aKCMyaTaumun.

BHuMmaHue. B CBSI3M C HaNM4YMEM HA KINEMMHUKE OMACHOr0O AJsi XU3HWU HanpsikXeHus npubopsbi,
M3roTOBJIEHHbIE B KOPMycax LWMTOBOrO kpenneHus (Mogndukaumm TPM1-LW1.Y.Xn TPM1-1L2.Y.X),
[OJIXKHbI  YCTaHaBNMBaTbCA B LMTax YrpaB/ieHUsi, OOCTYMHbIX TOJIbKO KBanuduumpoBaHHbIM
crneumanucTam.
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5. MoHTax npubopa Ha 0ObeKkTe U NoAroToBKa K paboTte

B pasnene onucbIBalOTCA MOHTaX, KperJieHre 1 noaxoyeHne npuoopa.

5.1. MoHTax npudopa

YcTaHOBKa NPMOGOPOB HACTEHHOIO UCMOJIHEHNS
1. 3akpenuTb KpoHWTENH Tpems BuHTamm M4 4 20 Ha
NOBEPXHOCTW, NMpeaHa3HaYeHHOW Ofs YyCTaHOBKM npubopa (Cm.

Mpunoxenue A v puc. 5.1, a). 6) Yz
MpumeyaHue. BuHTbl ong KpenneHns KpoHLWTERHA He BXOAAT B )
KOMIJIEKT MOCTaBKM. =)

2. 3auennTb KpenexHbili yrofiok Ha 3agHen cTeHke npubopa
3a BEPXHIOIO KPOMKY KPOHLLUTeHa (puc. 5.1, 6)

3. MNpukpenuTtb NpMbOpP K KPOHLWTEVHY BUHTOM M4 x 35 13
KOMMekTa nocraeku (puc. 5.1, B).

Puc 5.1. MonTax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHoBKa NpMGOPOB LLUTOBOr0 UCTOJSIHEHUS

1. MoaroToBuUTh Ha WMTE ynpaBfieHUs MeCcTo Ans
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHnem A.

2. YcrtaHoBUTbL Npubop Ha LWMTe YyrnpaBleHus,
ncnonb3yst OJie ero KpPeryieHUss MOHTaXHbIE 3/1EMEHTHI,
BXOASILLME B KOMIIEKT MOCTaBKM npubopa.

3. BctaBuTb nprbop B cheumanbHO NoAroToBEHHOE
OTBEPCTUE HA NIMLEBON NaHenun wuta (cMm. MpunoxeHne A
npwuc. 5.2, a).

4. BcTtaBuTb puKcaTtopbl M3 KOMMJIEKTA MOCTaBKN B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. C ycunuem 3aBepHyTb BWHTBI M4 x 35 u3
KOMMeKTa MOCTaBkM B OTBEPCTUSIX Kaxaoro dukcaTopa
Tak, 4To6bl NPUBOP BGbIN NIOTHO NPUXAT K TIMLEBOW NaHeNn
wmTa.
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YctaHoBka npu6opoB DIN-pee4yHOro ucnonHeHus

1. MoarotoBuTb MecTo Ha DIN-peiike ans yctaHOBKM npubopa.

2. YctaHoBuTb npubop Ha DIN-peilky B COOTBETCTBUMM C
puc. 5.3.

3. C ycunmem npupasutb Npubop k DIN-pelike B HanpasneHuu,
NnoKa3aHHOM CTPENKon, 40 duKcauum 3aLlenku.

5.2. MOHTaX BHELUHUX CBA3en

Puc. 5.3. Moxtax npubopa
¢ kpennenuem Ha DIN-peiiky

5.2.1. O6wume TpeGoBaHUSA

Mpu MoHTaxe pekomMeHayeTcs cobnoaath cneayoLme TpeboBaHms.

1. MopxnioyeHve npubopa crnepyeT nNpoums3BoauTb K ceTeBoMy duaepy 220 B 50 lu, He
CBSI3aHHOMY HEMOCPeACTBEHHO C NMUTAaHMEM MOLLHOIMO CUIOBOrO 060opyaoBaHus. Bo BHeLLHel Lenm
PEKOMEHAYETCH  YCTaHOBWUTb  BbIK/lOYaTeNb  MUTAHUS, obecneunBalOLNi  OTKIIKOYEHME
npubopa oT CETU 1 NaBkue npegoxpaHnTenn Ha 1ok 0,5 A.

2. Cxembl MOAKJIIOYEHMS OATYMKOB K Mpubopam pasfnyHbix Moandukauuii npveBeneHsl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ 4aTinkom npuBeaeHbl B Tabn. 5.1.
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MNapameTpbl AMHUM CBS3U NPUGOpPa C AaTYMKamMm

Ta6anua 5.1

Tun patunka AnuHa nuHnia, m, ConpoTtusneHue UcnonHeHue nuHun
He Gonee nuHum, Om, He Gonee

TepmomeTp 100 15.0 TpexnpoBogHas, NpoBoaa

CONPOTMBNEHUS ’ pPaBHOW JIMHbI 1 CeYEHNS
TepMoanekTpoaHbIv

Tepmonapa 20 100 kabenb
(KOMNEHCAUVOHHBbIN)

YHUOULMPOBAHHbI

CUrHaN NOCTOSIHHOIO 100 100 JByxnpoBoaHas

TOKa

YHUDULMPOBAHHbIA

CUrHan HanpskeHus 100 5,0 JlByxnpoBoaHas

NMOCTOSAHHOIO TOKa

3. BcTpoeHHbIi B Npubop MCTOYHMK MOCTOSIHHOrO HanpsbkeHus 24,0224 B cnepyet
MCMob30BaTh ANS NMUTAHUS aKTUBHbLIX AATHYMKOB C aHa/I0roBbIM BbIXOA0M UM aHANIOrOBbIE BbIXOAbI

npuobopa (n. 3.2.4).

BHumaHue. He gonyckaeTtcs nogknto4eHne K BCTPOEHHOMY B MPMBOP MCTOYHUKY HanpsixeHust 24 B

OQHOBPEMEHHO aHaNoroBbiX BXOO0B 1 BbIXOO0B.
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5.2.2. YKazaHus N0 MOHTaXy

PexomeHaaLuMmn nNo opraHn3aLmm MoOHTaxa cneaytoLme.

MoaroToBuTb Kabenu ns coeguHeHns npubopa ¢ 4aTYMKOM, a TakKe C UCTOYHUKOM NUTaHus
220B 50w,

Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCMoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crnedyeT TuiaTesnbHO
3a4NCTUTb U 3aNyAUTb. 3a4MUCTKY XUn kabener Heob6Xo0AMMO BbIMOJHATbL C TAKMM PacHeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi 40MKHO BbiTb He 6onee 1 MM’

B koprnycax HaCTEHHOrO KPEenieHns KOHMYECKMEe YacTy YNAOTHAIOWMX BTY/0K Cpe3aTb TakuMm
06pa3om, 4ToObI BTyNKA NIOTHO Npuerana Kk noBepxHOCTU Kabens.

MpumeuyaHus.

1. KabGenbHble BbIBOAbI Npubopa paccyMTaHbl Ha noAk/lyYeHne kabener C  HapyXHbIM
amMameTpom ot 6 oo 12 mm.

2. Ans yMeHbLUEHUS TPEeHUS MexXay PE3VHOBOW NOBEPXHOCTLIO BTY/IKM 1 Kabens pekoMeHayeTcs
NPUMEHATb TaNibK, Kpaxmas 1 T.4,.

Mpu npoknaake kabeneli cnepyeT BbIAENUTb JNMHUW  CBSI3W, COEAMHSIIOWME npubop
C [aTynkoM B CaMOCTOSITENIbHYIO TpaccCy (MM HECKOSIbKO Tpacc), pacnonaras ee (UM ux)
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OTAENbHO OT CUIOBLIX Kabenew, a Takxke OT kabesiein, Co3Aal0LLMX BbICOKOYACTOTHBLIE U UMMY/bCHbIE

nomexu.

BHumaHue. [1n14 3almThl BXOAOB Npnbopa OT BIMSHUS NPOMBILLIEHHbIX 31€KTPOMarHUTHBLIX MOMEX
JIMHUKM CBSI3W npubopa C AaTiMkoM cnedyeT 3KpaHMpoBaTb. B kayecTBe 9KpaHOB MOryT ObiTb
MCMOMb30BaHbl Kak creuuasnbHble Kabenn ¢ 3KpaHMPYOLWMMKU OrnfieTKaMu, Tak U 3a3eMJIeHHbIe
cTajibHble TPyObl MOAXOASALWEro AvameTpa. OkpaHbl kabener C 3KPaHMPYOLMMU OMjieTkamu
cnepyeT NOAKMOYUTb K 3a3EMJIEHHOMY KOHTAKTY B LUTE YNPaBieHUs.

5.3. NogknioyeHue npndéopa

CoeanHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETblO) WM AaTYMKOM TMPOM3BOAUTCS
Mo COOTBETCTBYIOLUMM CXEMaM, NMpuBeAEHHbIM B MpunoxeHnn b, ¢ cobniogeHneM M3noXeHHOwn
HWXe NOCNeaoBaTenbHOCTN AENCTBUNA:

1.
2.

3.

MopaxnounTb NPMGOP K UCTOYHUKY MUTAHUS;

MomaTb nWTaHWe, BLICTABUTb KOO, Tuna daTtiuka u pexum paboTel JIY, a Takke
HeobxoanMble YCTaBKM perynmpoBaHus (cMm. Mpunoxexue B), 3aTemM CHATbL NUTaHKE;

MopknoYnTL INHUIO CBS3M «MPUBOP — AaT4NK» K NEPBUYHOMY Npeobpas3oBaTento U BXoay
npuoéopa;

MopkniounTb NNHKIO CBSI3U «MPUBOP — Harpyska» K WUCMOJSIHUTENIbHOMY MEXaHWU3My Wunuv
perucTpartopy v Bbixoay npubopa.
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BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6os 3apsgamu
CTaTU4YECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBSI3UM «Mpubop — AaTiuk» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, ux Xunbl cnegyet Ha 1...2 cek coeavHWUTb C BUMHTOM
3a3eMJieHns WwuTa.

Mocne nopaun HanpskeHus NuTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCMPaBHOCTW AaT4nKa U IMHUM CBSA3M Ha UM@PPOBOM MHAMKATOPE 0TOOPA3UNTCS TEKYLLLEE 3HAYEHNE
n3MepsieMoli BenuuuHbl. Ecnv nokasaHusi npubopa He COOTBETCTBYIOT peasibHOMY 3HAYEeHUIo
N3MEPSIEMON BENNYMHBI, HEOOXOAMMO MPOBEPUTbL MCMPABHOCTb AAaTiMka M LLENIOCTHOCTb JIMHUN
CBSI31, @ TakXe NPaBUSIbHOCTb UX NMOAKITIOYEHMS.

BHumaHue. MNpy NnpoBepke NCNPaBHOCTU JaTymka 1 IMHUN CBS3M HEO0BX0AMMO OTKAIOYUTL NPUBOoP
oT ceTn nuTaHus. Bo nsbexaHne Bbixoga npubopa 13 CTPos Npu NMPOBEpKe Lenen Heobxoanmo
MCMoJIb30BaTb N3MEPUTENIbHBIE YCTPOCTBA C HANPsSXXeHneM nutaHus He 6onee 4,5 B, npu 6onee
BbICOKUX HaNPSXXeHUSX MUTaHUS 3TUX YCTPOMCTB OTK/IOYEHWE AaTymka oT npubopa 06s3aTensHo.
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6. Pexxumbl paboTbl npubopa

Mpnbop MoOxXeT GYHKUMOHMPOBATb B OOHOM W3 AByX pexumos: PABOTA wnin
NMPOrPAMMUMNPOBAHUE.

6.1. Pexxum PABOTA

Pexnm PABOTA sIBNSIeTCSI OCHOBHbIM 3KCM/lyaTaUMOHHbIM PEXMMOM, B KOTOPbIA npubop
aBTOMaTMYECKM BXOOUT MPU BKJOYEHUW NUTaHus. B OgaHHOM pexnme npou3BoguTCs ONpoC
BXOJHOr0 AaTyvMka C BbIHMC/IEHMEM MO MOJIyYEHHbIM OAHHbIM TEKYLUMX 3HAYeHU U3MepsieMoin
BENINYMHBI N OTOOPaXKEHNEM MX Ha LMDPOBOM MHAMKATOPE U BblAavyer HeOOXOAMMbIX CUrHANO0B Ha
BbIXOQHOE YCTPONCTBO.

B npouecce paboTbl NpMBOP KOHTPOIMPYET MCMPaABHOCTb BXOOHOIrO AaTyuka W, B Clyyae
BO3HWUKHOBEHMWS aBapuu No BXxoAy, CUrHann3npyeTt o6 3ToM MuraHmem ceetoamoaa «l» 1 BbIBOAOM
Ha U@ POBOIN NHANKATOP COOBLLEHNS, COOTBETCTBYIOLLLEr0 aBapuinHon cutyauun (cm. MpunoxeHue
[l). PaboTta BbIXOLHOrO YCTpOWCTBa Npu 3TOM 6rokMpyeTcs (nepeeBoguTcss B Ge3onacHoe
COCTOsiHMe, onpeneneHHoe B napametpe A1-9). ABapuiiHasi cuTyaluMs BO3HWKAET Mpu BbIXOAE
N3MePSEMON BENNYUHBI 32 JOMNYCTUMBbIA AMana3oH KOHTpons (CM. Tabn. 2.2) unu npu Beixoge n3
CTposi paTtymka (oOpblB WMAM KOPOTKOE 3aMblkaHME TEePMOMETPOB COMPOTMBAEHUS, OOpbIB
TepMonapbl UV YHUOUUMPOBAHHOIO AAaTYNKa).

BHumaHune. Mpnbop nHonumpyer:

e Temrnepartypy «X0N0[HOro cnas» — B Cily4ae KOPOTKOro 3aMblkaHUa TepmMonapsl;

e 3HAYeHVE HUXHEero npegena auanasoHa — B Cjlydae KOPOTKOro 3amblikaHus aatyivkos 0...1 B,
0...5MA, 0...20 MA n 06pbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HayeHuVe cepeaMHbl AMana3oHa — B Cllydae KOpOoTKOro 3amMelkaHus garyimka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnsieT BHELIHWUM MWCMONHUTENIbHLIM YCTPOWACTBOM B
COOTBETCTBUMN C 3a[aHHbIM pexumom padoTbl J1Y (n. 3.2.3). BusyasnbHbIil KOHTPOJSIb 32 paboTol
BbIXO[LHOIO YCTPOWCTBA AUCKPETHOr0 TUMa MOXET OCYLLECTBNATLCS OMnepaTtopom Mo ceBeToamony
«K». 3acBeTka cBeToAMoaa CUrHanM3npyeT O NepeBoe JIOrMYecKoro yCTponcTea U CBA3aHHOMO C
HUM BbIxoga B cocTosiHue BKJTKOYEHO, a raweHue — B coctossHne OTKJTKOYEHO.

BHumanme. lNpu ncnonb3oBaHuM aHanorosoro Bbixoga (BY tuna W wvnu Y) ceetoamon «K» He
3a4EeNCTBOBAH.

6.2. Pexxknm MIPOrPAMMWUPOBAHMUE

Pexxum MPOrPAMMWPOBAHUME npeaHa3HayveH ons 3aaaHns 1 3anmcu B 3HEProHe3aBMCMYHO
namsaTtb npubopa Tpebyembix Npu SKcryatauum nporpaMMmMpyeMblX MapameTpoB. 3agaHHble
3Ha4YeHMs NapamMeTPOB COXPAHAOTCS B NaMAT NpUbopa Npu BbIKJIOYEHUN NMUTAHWS.

MpumeuyaHuns.

1. TMpu n3meHeHn 3Ha4eHnn napametpoB b1-0 1 b1-7 BbixoaHoe YCTPOMCTBO NepeBoauTcs B 6e3onacHoe
COCTOsHVie, orpeaeneHHoe napametpoMm A1-9. lMpu pepakTMpoBaHWM OpyrvX MapameTpoB npubop
ocTaetcs B paboyem COCTOSIHWN.

2. 3HaueHvie napametpa b1-7 onpenenser TOHHOCTb OTOBPAKEHMS MHOMKALMN N MACLLTAOMPYET 3HAYEHVS 1
IyanasdoHbl napametpos T, A, A1-3, A1-4, b1-5 1 b1-6. MacumabrposaHie BbINONHAETCA nyTem
YMHOXEHVS| TEKyLLMX 3HaYeHWi i yKasaHHbIX MapameTpoB Ha koadduumeHt 107, roe x — 3HaueHve
napamvetpa b1-7 (b2-7).
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Ecnn B TeyeHne 20 cek B pexume NMPOTPAMMWPOBAHWE He npow3BoauTcsi onepaumin ¢
KHOMKamu, Npnbop aBToMaTM4eckn Bo3BpatllaeTcs B pexum PABOTA.
B npu6ope ycTtaHOBNEHO ABa YPOBHS MPOrpaMMPOBaHUS.

Ha nepBomMm ypoBHe OCyLLleCTBASETCH
NPOCMOTP U U3MEHEHWE 3Ha4YeHU NapameTpoB
perynupoBaHus: yctaBku T u ructepesunca A. Bxon
Ha nepBsbIn YPOBEHb nporpaMMmMpoBaHns
OCYLLECTBASETCS KPATKOBPEMEHHBIM HaXaTneM Ha

KHOMKY . MNMocnepoBaTensHOCTbL  PaboThl €
NprMBopPOM Ha NEePBOM YPOBHE NPOrpaMMm1pPOBaHUS
npveeaeHa Ha puc. 6.1.

Ha BTOpOM YypoOBHEe MpPOrpaMMMPOBaHUS
OCYLLECTBASETCA MNPOCMOTP U  Heobxoaumoe
N3MeHeHne PYHKUMOHANBHbIX napamMeTpoB
npubopa. OyHKuMOHaNbHbIE NapaMeTpbl npubopa
pasgeneHol Ha rpynnsl A n b. B rpynne A
HaxoOsTCs MapaMeTpbl, OMpeaensiowme oruky
paboTel npubopa. B rpynne b - napameTpbl,
oTBevaloLme 3a HaCTPOMKY N3MEPUTENbHOM YacTun
npubopa.

Pexum PABOTA

i' " Sananwe yorasc g Y |
~ [M3MEHEHHE B [Manaz0oHe |

—I
| paboTsl farquka) _I

.l
7N
10 _=R| (wamesiesme ot 0 4o eepxiero |
~ npenena Manasona
S s M _

Puc. 6.1. NocnegoearensHocTb paboTsl C
npubOpPOM Ha NEPBOM YPOBHE NPOrPaMMHUPOBAHNS

MNoppobHoe onucaHne NnapameTPOB NpuBeAeHo B MNpunoxeHnn B.
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Bxog, Ha BTOPOIi ypOBEHb NPOrPaMM1POBaHUS OCYLLECTBASETCS HAXaTUEM U yAepXUBAHNEM

KHOMKMN ﬂ He MeHee 3 c. lNocnenoBaTenbHOCTM MPOLEAYPLI NPOrpamMMupoBaHns npubopa Ha
BTOPOM YPOBHe A5 06eunx rpynn napamMmeTpoB NPUBEAEHbI HA puc. 6.2 + 6.4.

[Ans 3awuTbl napameTpoB OT
HECaHKLUVNOHNPOBAHHOIO
M3MeHeHMa pPabounx pPexumMoB B
npubope cnyxar napameTpbl
cekpetHoctTn AO-0 un bO0-0, B
KOTOPbIX YCTaHaBNMBAETCS 3anpeT
Ha N3MEeHeHne napameTpoB
COOTBETCTBYIOLLEN  rpynnbl U
napameTpoB perynmposaHus. Mpu
YCTaHOBNEHHOM 3anpete
paspellaeTcsl TONbKO MNPOCMOTP
paHee 3a4aHHbIX 3HAYeHUn
napameTpoB 3TUX FPynM.

JocTtyn K 9TUM napameTpam
CEeKpeTHOCTH ocyliecTsaseTcs
TOJIbKO Yepes Koapl:

Lf-ES * | Pexum PABOTA

Toa K
o o o

H;MGHBE 3;;. Yy  m————

A MGPAMETPOB |
FPYTINE b CM. pHE. 6.4

Irpynwnmunw puc. 6.3 1 l
[ RZ e 2y L o e B |

Puc. 6.2. MocnepoeatensHocTb paboTsl ¢ npuGopom
Ha BTOPOM YPOBHE NPOrpaMMHpOBaHuA

e ana rpynnsl napameTpos A ko goctyna (35;
e ana rpynnsl napametpos b ko noctyna 24a.

BHumanue. 115 Bo3BpaTa BCEX 3aBOACKUX YCTAHOBOK HEOBX0AMMO HabpaTthb kog, { /.
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Puc. 6.3. MocnegoearencHocTb paGoTel ¢ npuGopom Ha BTOpOM
YPOBHE NPOrpaMMUpOBaHnA (ANA rpynnbl napameTpos A)
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Puc. 6.4. NocnepoearensHocTs pabotul ¢ npuGopom Ha BTOpOM
YPOBHE NporpaMMMpoBaHuns (AnA rpynnel napameTtpoe b)
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7. TexHu4yeckoe obcnyxmBaHve

7.1. O0wme ykazaHus

TexHuyeckoe obcnyxmBaHne npnbopa NPOBOAUTCS HE pexe OJHOro pasa B LLEeCTb MECSLEB U
COCTOMT B MPOBepKe KpenneHns npnbopa, BUHTOBbLIX COEAMHEHWI, @ TakXKe yaaNeHum Nblin 1 rpasu
C KNeMMHuka npubopa.

7.2. NoBepka npudopa

MoBepky npubopa NPoOBOAAT OpraHbl, akkpeaUTOBaHHbIE HA MPaBO MOBEPKU. TpeboBaHus K
noeepke, NopPsA0K, OCHOBHbIE 3Tarbl NPOBeAeHMs onpeaenstoTca metoankoii MU 3067-2007.

MeToavka noBepkn NocTaBnsieTcs no TpeboBaHMIo 3akadyuka.

MexnoBepo4HhbIl MHTepBan — 2 roga.

7.3. OcTnpoeka npubopa

BHumaHue. OcTMpoBKy npubopa [OMKHbI BLIMNOMHATE JMLA, WMEKLME COOTBETCTBYIOLLYIO
KBanMdurKaumio n Heobxoanumoe obopynoBaHue.

Mopsanok nencTenii Npu IOCTUPOBKE NpuBeaeH B MNpunoxeHun E.
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8. MapkupoBka npubdopa

Ha kaxablin npnbop HaHOCHATCS:

HanvMeHoBaHWe NpeanpuaTUS-U3roToBUTENS;

o603HauyeHue npnbopa n ero Mmogudukauunm;

00603HauyeHue Knacca TOHHOCTU;

n300paxeHune 3Haka yTBepXAeHUsl Tuna cpeacTsa NU3MepPeHUs:;
0603Ha4YeHNe HaNPSXXEHNS U HaCTOTbl MUTAHUS;

rof, U3roTOBNEHUS;

LITPUX-KOA, ¢ Hdopmauuen o npubope.

9. YnakoBka npubopa

YnakoBka npubopa npoussBoamtcs B cootBeTcTBMM ¢ TOCT 23088-80 B noTpebuTensckyio
Tapy, BbINOJIHEHHYIO 13 KOPOOOYHOro kapToHa no NFOCT 7933-89.
YnakoBka nagenun npm nepecsiike noytor no FOCT 9181-74.
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10. TpaHcnoOpTUPOBaHUE U XPaHEHUue

TpaHcnopTupoBaHue npubopa B yrakoBKe AOMNyCKaeTCs Npu Cneayowmx yCnoBusx:

e Temnepartypa okpyxatouiero sosayxa ot —25 oo +55 °C ¢ cobnoaeHnem Mep 3awmTbl OT
yOapoB 1 BUbpaunii;

. OTHOCUTENIbHasA BNaXHOCTb Bo3ayxa He Gonee 95 % npu Temnepatype +35 °C n 6onee
HU3KNX TeMnepaTtypax 6e3 KoHaeHcauun Bnaru;

e TPaHCMOPTMPOBaHWE [OMYCKAETCA BCEMU BUAAMM 3aKPLITONO TPAHCNOPTa;

e  TPaHCMOPTMPOBaHWE aBMaTPaAHCMOPTOM [O/MKHO MPOU3BOAMTLCS B OTanjIMBaeMbIX
repMeTUYHbIX OTCEKaXx.

XpaHeHure npubopa B ynakoBKe A0MYCKaeTCs NPy CNeayLnX YCIOBUSIX:

e Temnepartypa okpyxaioLero Bo3ayxa ot +5 go +40 °C;

. OTHOCUTEJIbHASA BNAaXHOCTbL BO3ayxa He 6onee 80 % npu Temneparype +35 °C;

e  XpaHWTb Npubop Heo6XoAMMO B KapTOHHOM Tape B 3aKPbITbIX OTanIMBaeMbIX
NoMeLLEeHMSsIX.

11. KoMmnnekTHOCTb

N3amepuTenb-perynatop MUWKPOMNPOLLECCOPHbIN

ogHOokaHanbHbIn TPM1 1 wr.
KOMMAEKT MOHT@XHBIX 3NIEMEHTOB e eeeans 1k-T.
Pe3nctop 50,000 £0,0250M 2 .
MacnopT 1 wr.
PYKOBOACTBO MO SKCIAYATALUMU i eeeanns 1 wr.
FapaHTURHBIN TANOH e 1 wT.
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BHumaHue. MeToavka MOBEPKM HE BXOAUT B CTAHAAPTHYIO KOMIMIEKTALMIO U BbICHIIAETCS MO
TpeboBaHMIO 3akasduyvka. B anekTpoHHOM Buae MeToavka NoBepku Haxogutcsi B WIHTepHeTe no
cnepyouwemMy agpecy: http://www.owen.ru/support/35572743

12. MapaHTuniiHbIe 00a3aTenbCcTBa

12.1. M3rotoBuTENb rapaHTUpPyeT COOTBeTCTBME npubopa TY npu cOOGMIOAEHUM YCIOBUIA
aKcnyaTaumm, TPaHCNOPTUPOBAHWS, XPaHEHWUS 1 MOHTaXa.
12.2. MapaHTUNHbIV CPOK 3KCnlyaTauumy — 5 1eT co AHSA NPoAaxu.

BHuMaHMe. [apaHTUiiHbIA CPOK HE PacnpOCTPaHAEeTCs Ha 3NEeKTPOMAarHUTHOE  pene.
apaHTMpoBaHHbIl pecypc cpabaTtbiBaHuin pene — 200000 umknos (10 A, 250 VAC, cos ¢ =0,6).

12.3. B cnyyae Bbixoga npubopa M3 CTposi B Te4eHne rapaHTUMHOrO cpoka npu cobnoaeHum
nonb3oBaTesieM  YCNOBWUIM  SKCryaTtaumMy, TPaHCMOPTUPOBAHUSA, XPaHEHUS W MOHTaxa
npeanpusaTMe-n3roToBuUTENb 0083yeTCa OCYLLECTBUTL ero 6ecnnatHbI PEMOHT UM 3aAMEHY.

12.4. B cnyyae Heo6X0OMMOCTN FrapaHTUIMHONO N MOCT- FapaHTUMHOIO PEMOHTA MPOAYKLMM
noJib30BaTesNlb MOXET BblOpaTh OAVH U3 ClneayoLmnx BapuaHToB:

® JINYHO AOCTABUTb NPUOOPLI B LLEHTPaNbHbIN 0PUC KOMNAHUK:
Mocksa: 2-9yn. HTY3MacToB, 4. 5, kopn. 5.
TenedoH ana cnpasok: (495) 221-60-64 (MHOrokaHanbHbIN).

* OTNPaBUTb NPUGOPLI Ha 3aBOA-N3FOTOBUTENb MO NoYTe:
301830, Tynbckas 061., r. Boropoauuk, npoeaa 3aBoackom, cTp. 2 «b».
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TenedoH pnsa cnpasok: (495) 221-60-64 (MHOrokaHasnbHbIN).

* 0GpaTUTLCH B N1I060I U3 PerMoHasbHbIX CEPBUCHbBIX LLEHTPOB:

BapHayn:

BnaguBocTok:

Bonrorpapg;:

EkaTtepunHbypr:

KasaHb:
Knpos:
Knpos:
KpacHopap:

MwnHck:

TEXKOM-ABTOMATUKA OO0, 656010, r. bapHayn, yn. TutoBa, 4. 9,

Ten. (3852) 22-98-68, sc@kippribor.ru

ABUOP 00O, 690001, r. BnagueocTok, yn. [lanb3aBoackas, o. 4, opuc 426,
MPOMABTOMATUKA n MO,

Ten.: (4232) 491-580, 644809, avior_vi@pochta.ru

000 «AkBaTtexHuka». 400074, r. Bonrorpaga, yn. Llnonkosckoro, g. 22,
Ten. (8442) 90-01-06, 90-08-34, 49-24-11, 49-24-98, akvaterm@coltel.ru
OBEH-YPAJ1, 620085, Ceepanosckas 061., r. EkatepuHbypr,

yn. 8-ro Mapta, a. 207, kopn. 2, opuc 505, Ten.: (343) 217-99-56,
owen@isnet.ru

COIO3 -MNMPUBOP, 420021, KasaHb, yn. K. Hacbipu, a. 25,

Ten. (843) 293-44-20, 293-44-60, servis@souz-pribor.ru

ANb®A-NPOM 000, 610035, r. Kupos, MenbkoMO1HATOBCKNIA NPOE3A,

n. 8a, ten.: (8332) 63-39-84, 57-27-16, kip@alfa-prom.ru

TO 9HEPTUC, 610050, r. Knupos, yn. MeHaeneesa, 4. 2,

Ten.: (8332) 51-75-45, 27-04-14, pribor@energistd.ru

KNM-CEPBUC, 350000, r.KpacHopap, yn. CeguHa, a. 1456,

Ten.: (861) 255-97-58, admin@kipservis.ru

NOrornPOM, 220037, Pecnybnuka benapycs, r. MuHck, yn. barpaTtroHa,
.62, KoOMH. 3,

Ten.: (8-10-375-17) 245-26-41, 299-55-97, 230-86-14, logoprom@mail.ru

HwuxHuin Hosropoa: TEXHO-KWMIM OO0, 603076, r. HuxHuin Hosropoa, yn. YyryHoBa, a. 1A,

oduc 47,
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Ten.: (8312) 20-50-91, 20-56-15, tehno-kip@yandex.ru

HoBocubupck: P3JICUBE, 630049, r. HoBocubupck, KpacHbiin npocnekT, a. 220, kopn. 2,
oduc 102, 312,
Ten. (383) 203-39-63, relsib@yandex.ru

Open: nn Unmepman .M. 302000, r. Open, yn. 7 Hoabps, 4. 5,
Ten. (4862) 47-51-13, 73-15-01, fedya@geroldcorp.ru
OpeHbypr: NMPOMABTOMATWKA OOQO, 460050, OpeHbypr, yn.Hoeas, a. 4,

Ten. (3532) 52-16-76, 52-18-76, promavto@mail.esoo.ru
CaHkT-MeTepbypr: HTY APK QHEPTOCEPBWC, 195251, r. CaHkT-lNeTepbypr,
yn. MonutexHnyeckas, a. 29,
Ten.: (812) 327-32-74, arc@pop3.rcom.ru
Capartos: AJIFOJ1-B, 410017, r. Capartos, yn. lNMyrayesckas, a. 10, k. 3,
Ten. (8452) 70-83-19, algol@overta.ru

Bce cepBUCHbIE LEHTPbI MMEKT OAMHAKOBLIA CTATYyC M OCYLLECTBAAIOT PEMOHT ntoboMn
npoaykummn Toproson mapku OBEH Ha 0aMHaKoBbIX YCOBUSIX.

Monb3oBaTenb MoxeT obpawatbcs B OO0 CEepBUCHBLIN LEHTP Mo CBOeMy BbIGOpY,
He3aBMCUMO OT MecTa NpnobpeTeHns Npoaykumm Toprosoii mapkmu OBEH.

Bonpockl no pexumy paboTbl 1 YCNOBUSIM TEXHUYECKOro 0BCNYXMBaHWNS MOJSib30BaTESb
MOXEeT 3a4atb No TenedoHy Uan aNeKTPoHHO noyTe ntodoro PCLI.

3ameyvaHuns 1 noxenaHus K KadectBy ycnyr, npepoctasnsembix PCL, komnanun OBEH,
Heo6xoaMMo HanpaenaTb B LieHTpanbHbirt CepBucHbIi LieHTp komnaHum OBEH no e-mail:
rem@owen.ru unm no gakcy: (495) 728-41-45.

D N N NN
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Monb3oBaTteNib MOXET O03HAKOMWUTLCA C MNpaBuiaMu OTMNpPaBku NPUGOPOB B PEMOHT U
NMOCMOTPETL aKTyaslbHbli CMAMCOK PErvoHasnbHbIX CEPBUCHBIX LEHTPOB HA Hawem caiTe:
www.owen.ru B pazaene «foaaepxkas.

BHumaHme.
1. [apaHTWiNHbIN TanoH He aencTBuTeneH 6e3 Wwramna Aatbl Npogaxu 1 WwramMna npogasua.

2. MoHTaxHble 31IeMeHTbI BKaablBaTb B KOPOOKY HE HYXHO.
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MpunoxeHune A. FaGapuTHble YepTeXU KOPNycoB Npudopa

Puc. A.1 pemoHCcTpupyeT rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa HACTEHHOro

Kpennexus H.
Yronok

60

KPOHIUTEAH

<130
115

Puc. A.1. Mpubop HacTenHoro kpennexus H

MpumeuaHue. BTynky nogpesats B COOTBETCTBUN C AUAMETPOM BBOAHOMO kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble WM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LLL1.

MKCaTOpHI NMUEBAA NaHeNb WTa

>10

wﬁg
Puc. A.2. Mpubop wurosoro kpenneuus L1
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Ha puc. A.3 npuBegeHbl rabapuTHble UM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LL2.

NWLEBaA NAHENb LLMTa

RV

Puc. A.3. MpuGop wwuToBoro kpennexus L2
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Ha puc. A.4 npuBeneHbl rabapuTHbIE N YCTAHOBOYHbLIE YePTeXn npubopa C KpenseHnemMm Ha
DIN-peky.

Puc. A.4. Npu6op c kpennennem Ha DIN-peiiky [
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MpunoxeHne B. Cxembl noaknioyeHusa npmoéopa
HasHayeHne KOHTaKTOB KNeMMHbIX KOI040K NprbopoB npueeaeHo B Tabnuuax 6.1, 6.2.
Ta6nuua 6.1

HasHayeHue KOHTAKTOB KJIEMMHOMW KONOAKU npubopa B HacTeHHoM H n wuTtosom L1,
L2 ncnonHeHusix KOpnycoB

Homep KoHTakTa Ha3sHayeHune Homep KkOHTakTa Ha3HavyeHune
1 Cetb90...245B 9 Bxopn, 1-1
2 Cet90...245B 10 Bxopg 1-2
3 Bbixop 1-1 11 Bxop 1-3
4 Bbixog, 1-2 12
5 Bbixog 1-3 13 He Ucnonb3ytTcs
6 14
7 He MUCMosb3YITCs 15 -24 B
8 16 +24 B
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Tabnuua B.2
HasHayeHue KOHTAKTOB KJIEMMHO Konoaku npu6opa B DIN-peeyHoM [l ncnosiHeHUu
Kopnyca

Homep Ha3HayeHune Homep koHTakTa Ha3HauyeHune
KOHTaKTa
1 Cetb90...245B 9 +24 B
2 Cetb90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixon, 1-2 12 He ncnonb3ytoTtca
5 Bbixoa 1-3 13
6 14 Bxop, 1-3
7 He ncnonbayoTtcsa 15 Bxop 1-2
8 16 Bxop, 1-1

Ha puc. B.1 + B.12 npnBeaeHbl cxeMbl NOAKIIOYEHWS Npubopa.

-u"
—» 2 Buixog X-1 |
— E Buixop X-2 P1
x
=

E Beixopg X-1
El'j__- Buixog X-2

Buixoa X-3 @ Buixog X-3 —[Ea—n +U,
VD1
Puc. b.1. Cxema noaKnioyYeHUs Harpy3ku Puc. B.2. Cxema noaxnioueHns Harpyskm K

Kk BY Tuna P BY tuna K
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Puc. B.3. Cxema nogknioyeHns cunoeoro cumucropa k BY una C

—°¢m

R2
47...68 Om

sz

c1
T 0.1x630 B
Ruarp
— AN
Puc. B.4. Cxema nogwnoyenns K BY tuna C asyx TMpMCTOpOB,
NOAKNIOYEHHLIX BCTPEYHO-NapannentHo
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TPM1 Vs1 ﬂm 47...680m
Boixog 1-1 R2 == C10.1x630B
Buixog 1-2
Boixop 1-3 5 .20 kOm
Boixop 2-1 e
Boixop 2-2 R3 47..680m
Bomon 2-3 R4 == €20.1x6308
5...20 KOM
ﬂns 47...680m
= €30.1x630B

5...20 kOm
Puc. B.5. Cxema noaknioueHus Tpex CHMUCTOPHbIX ONTONap
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Buixog X-1

3
ga —{ Buixop X-2 o +U,
< [— Bbixop X-3 —1 o - U,
Ry
R,=0... 1000 Om

Puc. b.6. Cxema nogknioueHus Harpy3ku kK BY tuna U

-+

TeeppotensHoe

pene

Puc. B.7. Cxema noaxmioyeHns Harpyaku K BY tuna ¥ Puc. B.8. Cxema noaxnioyenns k BY tana T

66




TC Bxop x-1 Bxog x-1
m + B0 x-2
T,°C Bxop x-2 : XOA X-
Bxop x-3 — Bxop x-3
Puc. b.9. Cxema nogkniouenus Puc. B.10. Cxema nogxnioyeHus
TepMOMEeTpa CONPOTUBNEHUS TEpMO3NeTPU4ecKoro
npeoGpasoBarens
Bxop x-1 Bxop x-1
u & * Bxop x-2 | é [j“ * Bxoa x-2
= Bxop x-3 == Bxop x-3
R,=50,000 + 0,025 Om
Puc. B.11. Cxema nogxnioyexus Puc. B.12. Cxema noKknioueHus
aKTUBHOTO [IATYMUKA C BLIXOAOM AKTMBHOIO JaT4YMKa C TOKOBBIM
B Buae Hanpsaxenus -50 ... 50 mB Boixogom 0 ...5,0... 20
wm0...1B unn 4 ... 20 mA
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MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHne conepxuT MepeyeHb NporpaMmmpyembix napameTpoB npubopa B TabiMYHOM

Buze.

MporpamMmmupyemMble NapamMeTpbl NpeacTaBneHbl B Tabn. B.1.

Ta6bnuua B.1
Mepe4yeHb NporpaMmMupyemMbix NnapamMmeTpoB
MapameTp Aonyctumble KommeHTapum 3aBopackas 3HaueHus
OGoauaqeuue| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
IOCHOBHbIE NapamMeTpbl peryiupoBaHus
*Tyer. YcTaBka ons -999...9999 [eq .n3am.] 30.0
perynupyemoim
BENNYUNHbI
*A 'mctepesnc 0...9999 [eq .n3m.] 1.0
KoMnapatopa
nnm nosnoca
nponopLmo-
HaJIbHOCTU

M-perynatopa
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MpopomkeHue Tabn. B.1

MapameTp

OGoaHaHeHue|

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

Mpynna A. MapameTpbl, OoNUCbIBalOLLUE JIOTUKY paboTbl npubopa

AO0-0 MapameTp
CEKPEeTHOCTN
ons rpynnesl A

01

Pa3pelueHo n3MeHsTb
napameTpbl perynnpo-
BaHWS W napameTpbl
rpynnsl A

02

3anpeweHo n3MeHsATb
napameTpbl rpynnsl A,
npu 3TOM BO3MOXHO
M3MEeHsATb MnapameTpsbl
perynmposaHus

03

3anpeLeHo U3MeHsATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynnpoBaHus

01

Al1-1 Pexum paboTbl

ny

oFF

BbIKJIIOYEHO

01

YCTpPONCTBO CpaBHe-
HUSI: NPSIMON TucTepe-
3uc (ans Harpesartens)

02

YCTpPOMCTBO CpaBHe-
HUS: obpaTHbIi
rmcrepesnc (ana
oxnagurens)

03

YCTPOMCTBO CpaBHe-
HUS: M-o6pa3Has
XapakTepucTuka

oFF
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
04 YCTPOMCTBO CpaBHe-
HUSI: U-o6pa3sHas
xapakTepucTvka
05 M-perynatop: npsiMo
NPONOPLIMOHANbHBI
3aKOH (HarpeBaTesib)
06 MN-perynstop: o6patHoO
NPOMNOPLMOHANbHbIN
3aKOH (oxnaguTens)
07 Perucrpartop
*A1-3 HuxHWin —-999...9999 MokazaHne npubopa, 0.0
npepen cooTtBeTcTBytowee 0.0,
perncrpaumm paBHO BeNWYMHE TOKa
onsa iy perncrpauumu 4 mA npu
pabote npubopa B
pexvumMe u3MepuTesb-
perncrparop
*A1-4 BepxHuii -999...9999 100.0
npenen
perucrpaumm
ona ny
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonek3osarens
A1-5 3apepxka 0...99 [cek] 0
BKOYeHns BY
A1-6 3apepxka Bbl- 0...99 [cek] 0
Kno4eHusa BY
A1-7 MuHnmansHoe 0...1000 [cex] 0
BPEMSI  Haxo-
xpeHna BY Bo
BK/IIOYEHHOM
COCTOSIHUM
A1-8 MuHnManeHoe 0...1000 [cex] 0
BPEMS  Haxo-
xXpeHna BY B
BbIK/IIO4YEHHOM
COCTOSAHUN
A1-9 CocTosiHne BY oFF BbIK/OYEH 0 % oFF
npun MOLLIHOCTW )
HENCnpaBHOCTN on BKJIIO4EH (100 %
MOLLHOCTW )
Fpynna b. MapameTpsbl, onucbiBalOWME MU3MEPEHUS U UHAUKALUIO
b0-0 MapameTp 01 paspeLLeHO N3MEHSATb 01
CEKPETHOCTMN pabo4ve napameTpbl
ons rpynnel B 02 3anpeLLeHo U3MEHSTb
pabouyne napameTpbl
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MpoponmxeHue Tabn. B.1

MapamerT Honyctumbie 3aBoackas 3HauyeHus
Oﬁoauaueuuep HauMpeHosaHue 3HavYeHus Kommentapuu ycTaHoOBKa | nonb3oBaTens
b1-0 Kop tuna 01 Cu 50 (0=0,00426 °C™") 01
partyvka 09 50M (0=0,00428 °C™")
07 Pt 50 (=0,00385°C"™")
08 50M (a=0,00391°C™)
00 Cu 100 (a=0,00426°C™)
14 100M (0=0,00428 °C™")
02 Pt 100 (2=0,00385°C™)
03 1000 (0=0,00391°C™")
29 Ni 100 (2=0,00617 °C™")
30 Cu 500 (a=0,00426°C™)
31 500M (¢=0,00428 °C™)
32 Pt 500 (¢=0,00385°C"')
33 5000 («=0,00391°C™")
34 Ni500 (=0,00617°C™")
35 Cu 1000 (2=0,00426 °C™')
36 1000M (0=0,00428 °C™")
37 Pt 1000 (2=0,00385°C™")
38 1000M (¢=0,00391°C™)
39 Ni 1000 (=0,00617 °C™")
15 53M (a=0,00426 °C™')
04 TXK (L)
20 TXK (J)
19 THH (N)
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
05 TXA (K)
17 TN (S)
18 TN (R)
16 TMP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 HanpsixeHne
-50...+50 mB
13 Hanpsixenne 0...1 B
oFF BbIK/O4EH
b1-1 Koppekuums -50.0...+50.0 CymmumpyeTcsi ¢ 0.0
«CABUT Xapa- N3MepPEHHbIM
KTEPUCTUKN» 3HaYeHNEM
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 1.000
«HaKJIOH 3HayeHue
XapakTepuc- YMHOXaeTcst
TUKU» Ha 3aAaHHbI
KOapPuumneHt
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MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-3

Pexum paboThbl
BblUMC/INTENS
KBaApaTHOro
KOPHS

oFF

BbIK/IO4YEH

on

BKJIIOYEH

oFF

*b1-5

MokazaHve
npubopa ans
HUXHEro
npegena
YHUOUUMPOBAH-
HOrO BXOOHOrO
curHana

-999...9999

0.0

*b1-6

MokasaHune
npubopa ans
BEPXHEro
npenena
YHUPUUMPOBAH-
HOro BXOAHOro
curHana

-999...9999

100.0

Monoxexne
[EeCcATUYHON
TOUKN Npun
MHAMKaLMn
napameTpos

0,1,2n

Cwm. MpumedaHne
Ha cTp. 46

74




MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-8

Monoca

0.0...30.0

[eq. n3m.]

30.0

ungpposoro
bunbTpa

[MocTosHHasa 0...99 cek 2
BPEMEHU
umdposoro
dunbTpa

Mpumeyanme. B 3aBuncumocTy oT Mogmbukaumm npubopa 1 TeKyLMX HACTPOEeK YacTb MapameTpoB WU KX
3HAYEHNS MOTYT OblTb CKPbIThI. YCNIOBWS AOCTYNHOCTU A5 PEAAKTUPOBAHUS U BO3MOXHbIE 3HAYEHWUSI OTAENbHbIX
napameTpoB crneayoLme:
1. Ona napametpa A1-1 fOCTYMNHbI 3HAYEHUSA:
. 01...04 v oFF, ecnun BY gnckpeTHoro Tuna;
. 05...07 n oFF, ecnun BY aHanorooro tuna.
2. MapameTpbl A1-3 1 A1-4 pocTynHbl Ons pefakTupoBaHus, ecnu J1IY paGoTaeT B KayecTBe
perucTpaTopa (COOTBETCTBYET 3Ha4yeHuo napameTpa A1-1 =07).
3. MapameTpbl A1-5...A1-8 foCTynHbI AN9 pefakTupoBaHus, ecnv J1Y paboTaeT B KauecTBe yCTpolnicTea
CpaBHeHUs (COOTBETCTBYET 3Ha4veHuto napameTpa A1-1=01...04).
4. MapameTtpbl b1-3...b1-6 pocTynHbl ONa  penakTMpoBaHUS, €CNM  Ha BXOAE MCMOonb3yeTcs
YHUPULMPOBAHHBIM JATYMK (COOTBETCTBYET 3Ha4YeHuto napameTpa b1-0=06,10...13).

* - OTMEYEHbI NapaMEeTPbl, 3HAYEHUSA KOTOPbIX MEHSAOTCS NPU N3MEHEHUM napameTpos b1-7
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHONK cCxeme

MpunoxeHne cooepXnT onucaHne 1 NPUMepPbl NOAKIIOYEHNA TEPMOMETPOB CONPOTUBIEHNS
no ,D,ByXI'IpOBO,EI,HOIZ cxeme.

CoenuHeHne TepMomMeTpa ¢ NpuGOPOM Mo ABYXMPOBOOHOW CXemMe NMPOU3BOAMTCS B ClyyYae
HEBO3MOXHOCTW MUCMOJIb30BAHUS TPEXMPOBOAHOW CXEMbI, HAaNpYMep NMpu YCTaHOBKe npubopa Ha
o6bekTax, 060pyA0BaHHbBIX PAHEE MPOJIOXKEHHBLIMU ABYXMPOBOAHBIMU MOHTaXHbLIMU TPaccamu.

CnenyeT NOMHUTb, 4YTO MokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHUST COMPOTUBIIEHNS
NMPOBOAOB JIMHUM CBA3M «TEPMOMETP — Npubop», MNPOUCXOOSALLErO o4 BO3AENCTBUEM
TeMnepaTypbl OKPYXaloLLLero Bosayxa. Jns KoMneHcaumm napasmTHOro ConpoTUBIEHWS NPOBOAOB
HY>XHO BbIMOJIHUTB ClieayioLwme AencTBus.

1) Mepen Ha4anom paboTbl yCTAHOBUTL NEPEMbIYKM Mexay KoHTakTaMmun Bxoa X-1 v Bxog X-2
KfieMMHMKa npubopa, a ABYXNPOBOAHYIO JIMHUIO NMOAK/IIOYNTb, COOTBETCTBEHHO, K KOHTakTam Bxopg,
X-2 n Bxop, X-3.

2) MopkniounTb K MPOTMBOMOMOXHLIM OT Npubopa KOHUAM JIMHUWU CBSI3N «TEPMOMETP-
npubop» BMECTO TePMOMETpPa MarasuH COMPOTUBMIEHMIA C KJIaCCOM TOYHOCTM He Gonee 0,05
(Hanpumep, P4831).

3) YcTaHOBUTL Ha MarasuHe COMpPOTMBJIEHWA 3HAYEeHME, pPaBHOE COMPOTUBIIEHMIO
TepmomeTpa npu temnepatype 0 °C (B 3aBUCMMOCTY OT TUMa AaTymka).

4) NMopaTb Ha Nnpubop nuTaHue u Yyepes 15-20 cek Mo NokasaHUAM LUMbPOBOro MHAMKaTOpPa
onpenenunTb BENNYMHY OTKIIOHEHUs TemnepaTtypbl oT 0 °C No kaxaoMy KaHany uaMepeHus.

5) BBecTn B namMsaTb Npubopa 3HAYEHNE KOPPEKLMM «COABUT XapakTEPUCTUKM» AJIS KaXA0ro
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kaHana (b1-1), paBHoe no Benn4YMHe nokasaHnsM Nprubopa 1 B3sToe C NPOTMBOMNOSIOXHBIM 3HAKOM.
6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHWS HA MarasuHe, NepeBecTn NPUBOP B PEXUM N3MEPEHUs TEMNepaTypbl 1 yoeamTbes, 4To
npu 3ToM ero nokasaxusa paeHsl 0,0+0,2 °C.
7) OTkNIO4MTb NUTaHne ¢ Npubopa, 0OTCOEANHUTb JIMHUIO CBS3M OT MarasvHa ConpoTUBIIEHWNIA
1 NOOKIIOYNTL €e K TEPMOMETPY.
Mocne BbINOSIHEHUS yYKa3aHHbIX AeACTBMIA NPUOOP FOTOB K AanbHenLleln paboTe.
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MpunoxeHune [. BO3MOXHbIe HEMCNPaABHOCTU U CNOCOObI UX

yCcTpaHeHus

B Tabn. [.1 npeacTasieHbl BO3MOXHbIE HEUCNPABHOCTU U cnocobbl Nx YCTpaHeHuda.

Ta6bnuua 4.1
NMposiBneHue Bo3mMoXHas npuynHa Cnoco6 ycTpaHeHus
Ha vHamkatope B pexume
PABOTA oTobpaxatoTcs:
nldt JlaHHbIE ELLE HE FrOTOBbI Mopoxpaathb 2...3 cek
oo H Temnepartypa «xonogHoro cnas» | Npoeeputb TemnepaTypy
BbllLe [JOOMNyCTMMOWM (Neperpes | okpyxawouwiero Bosgyxa  (He
npubopa) [[0MkHa npesbiwats 50 °C)
oL Temnepartypa «xonogHoro cnas» | Npoeeputb TemnepaTypy
I G LONyCTUMOM | okpyxawowiero Bo3gyxa  (He
(nepeoxnaxaeHve npubopa) J0MXHa 6bITh Huske +1 °C)
HHHH BblumncnenHoe 3HayeHne | CeepuTb KOA, jarymka B
BXOOHOM BEJINYUHbBI Bbille | napametpe b1-0 ¢ dakTnyeckn

[0MyCTUMOro npeaena

noAcoeANHEHHbIM AaTHNKOM

Mpnbop BbiWEN U3 pexunma
I0CTUPOBKM n namepsiet
IOCTMPOBOYHYIO BEINYUHY

MoacoeanHUTb pabounin gaTink
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MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus

LitL BbluncneHHoe 3HayeHne | Ceeputb Kon, [arydmka B
BXOAHOM BENNYMHDI Huxe | napametpe b1-0 ¢ dakTnyeckn
[onycTMoro npeaena noacoeanHEHHbIM AaTHNUKOM
O6pbIB mnun KopoTkoe | lMpoeepuTb PaboTOCNOCOOHOCTbL
3aMblkaHve YHMBEPCABHOIO | AaTtymka
natymka 4...20 MA

- -1 O6pbiB TepmomeTpa | lMNpoBepuTb  pPaBOTOCNOCOBHOCTb
COMPOTUBIEHNST WM TEPMO3NeEK- | JaTdmka
Tpryeckoro npeobpasoBarensi.
Ana yHdUUmMpoBaHHOIO AaTymka
0...1 B curHan Ha Bxoge npubopa
npesbilwaer 1,1B

anaon KopoTtkoe 3amblkaHve | MNpoeepuTb  PaboTOCNOCOBHOCTbL
TEPMOMETPA COMPOTUBIIEHNS] [arduka

HC BbluncneHHoe 3HadeHue Bbilwe | V3MeHUTb  3HauyeHne  BXOAHbIX
LONyCTUMOro npegena | CuUrHanos
MHAMKaLUUN

lo BblumncneHHoe 3HadeHne Huke
[ornycTMOro npenena
VHAMKaUMn
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MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus
3HayeHne TemnepaTtypbl Ha | HeBepHbIli kof TMna aatyvka B napametpe b1-0 3anatb koa,
vHamMkaTope B pexume COOTBETCTBYOLWNN

MCMNoNb3yeMOMy [aTyuKy (CM.

PABOTA He cooTBeTCTBYyeT
peanbHomn

MpunoxeHne B)

BBeneHbl HEBEPHbIE B napameTpe b1-1 yctaHoBuUTH

3HaYeHus «caBura 0.0, B b1-2 yctaHoButb 1.000

XapaKTEPUCTUKU» W «HAKNOHA (cm. Mpunoxetne B)

XapaKTEPUCTUKU».

Wcnonbayetca asyxnposoaHas | [ponssectn coeamHeHne no 3-x

cxema coefuHeHusi npubopa ¢ | NPOBOAHOW cxeme unn

0ATYNKOM BOCMOJ/1Ib30BATbLCA peko-
MeHpaumsamm (cMm. MNpunoxenne IN)

[elicTBMe  9NeKTPOMArHUTHbIX | OKPaHMPOBATb JIMHUIO  CBSA3U

nomex. natymka ¢ npubopom, 3kpaH
3a3E€MJINTb B OAHOWM TOYKE.

Ha MHauKaTope npu | HesepHoe noaknodeHne | NpoBepuTb CxemMy NOAKIIOHEHUS

HasM4Mn TOKOBOrO CUrHana
oTO6paXalTCa HYyNU

harymka kK npubopy

patyumka (cm. Mpunoxexne b)

Mpu Harpese Temnepartypa
yMeHbLIaeTcs U npu oxna-
XOEHUW YBESINYMBAETCS

HesepHoe coeanHeHne
npubopa c Tepmonapomn

N3meHnTb MOJIAPHOCTb
noakno4eHnsa Tepmonapsl (CMm.
Mpunoxexne B)

He pa6oTtaetr BbixogHoe | 3apaH HEeBEPHbIN pexum | 3agatb B napametpe A1-1
YCTPOICTBO paboThl norvyeckoro | Tpedyembiii pexum paboTsl (CM.
ycTponcTea Mpwunoxenwne B)
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

Mpn BKOYeHUM npubopa Temne-
paTypa oka3blBaeTcs B 30He TyCT+A

M3MeHnTb 3HaveHne A

3apaHa 3agepxka BKIOYEHUS
BbIXOZIHOIO YCTPOWCTBA

3apaTtb 3HadveHve napameTpa
A1-5, pasHoe 0 (cm.
[MpunoxeHwe B)

BbiIxogHOE YCTPOMCTBO He
cpabaTtbiBaeT npu [OCTU-
XEHUWN 3aaHHbIX FPaHnLY

BBeneHo MuHMManbHOE Bpems
HaxoXAeHns1 BbIXOOHOro YCT-
pOMCTBA BO BKJIIOYEHHOM UK (K1)
BbIKJIIO4EHHOM COCTOSIHUM

3agaTtb 3HavyeHMe napamMeTpoB
A1-7 n A1-8, pasHoe O (cm.
MpwunoxeHne B)

3apaHa 3agepkka BbIKOYeHUs
BbIXOAHOIO YCTPOWCTBA

3agatb 3HavyeHMe napameTpa
A1-6, paBsHoOe (V] (cm.
Mpunoxexne B)

HeBo3MOXHO N3MEHUTb
3HayeHus napameTpoB T u
A

BrbicTaBneHa 3awmTta oT
M3MEHEHNS YCTaBOK

3apatb B
3HavyeHne 01
MpunoxeHue B)

napametpe AO0-0
i 02 (cm.

Henbasa N3MEHUTb
napamMeTpsbl rpynnobl A
nunm) b

BbicTaBneHa 3awmTa oT
M3MEHEHUs YCTaHOBOK

B napametpe AO0-0 n bO0-0
3apatb 01
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MpunoxeHue E. DcTupoBka npudopos

E.1. OOwue ykazaHus

IOcTvpoBka  [0/KHA  MPOU3BOAUTLCS  TONBKO  KBAMPUUMPOBAHHBIMK  CrieuvanncTaMmm
METPOJIOrMYEeCKMX CNYX6 NPV YBENNYEHUM MOTPELIHOCT M3MEpPEeHUst BXOAHbLIX MapamMeTpoB CBEpX
YCTaHOBNEHHbIX 3HAYeHuWin. MNPon3BOAMTCS I0CTUPOBKA TOJNIBKO aHAIOrOBbLIX BbIXOAOB. YHMBEpPCASbHLIE
BX0Abl Npnbopa 0651a4a10T BbICOKOV TOHHOCTBLIO N3MEPEHUS U He TPEOYIOT IOCTUPOBKM.

E.2. KOcTupoBka BbIXOAHbIX LUndppoaHanoroBbix nNpeodpa3osarenei
«napameTp-Tok» 4...20 MA (Bbixog Tuna N)

MooxkniounTb K IOCTUPYEMOMY BbIXOAY Harpysky Ru, un TP

BOJSIBTMETP cornacHo puc. E.1. B «kadectBe Ru MOXHO
MCNONb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
eMy C KnlaccoM To4YHoCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MarasuHe 3HadeHue conpoTuenenuns 500,00 Om.
MopmaTb nuTaHue Ha npubop. Ha umdpoBOM mnHOMKATOPE
npubopa oToOpasnTCA  Tekyllee 3HaYeHue n3MepsemMon
BeNM4YMHbI. Mpnbop HaxoauTcs B pexnme PABOTA. T
lOcTnpoBka 3aknovaetcs B nogdopke KoapPuuMeHToB ans
MVHUMAaJIbHOrO Y MaKCUMasbHOIrO 3Ha4YeHNS BbIXOAHOIO TOKa.

Beixop X-1
Buixon X-2 —
Buixog X-3
-24B
+24B

B1-12

Puc. E.1
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OcTpoBka MMHMMaNbHOro 3Ha4eHns (4 MA) BbIXOAHOIO TOKa:

BOITY B PEXMM 334aHNs KOAA MyTeM HaxaTus U yaepXaHns He MeHee 3 GeK. KHOMKN ;
A
3apaTh KHOMKamu IZ " ’:V 3HaveHue koaa cTMposku — 200,

HaxaTb KHOMKY . Ha undposom nHankatope npudopa NoaBUTCA 3HaYeHne napaMmeTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;

KHOMKamu A " v Ha nn 7

LLeBOI naHenu npmbopa yCTaHOBUTb Takoe
3HayeHMe napameTpa nogbopa Ha wuHAMKaTope npubopa, HToObI
najeHne HanpskeHUs Ha Maras3wHe COMpOTUBAEHUI OblNO PaBHO
2,00+0,02 B (4TO COOTBETCTBYET MWHUMaNbHOMY Toky 4 MA). 3T0
3HayYeHne KOHTPOINMPYETCS Mo NokasaHUsM BonbTMeTpa B1-12;

HaxaTb KHOMKY . Mpnbop nepenget B pexum PABOTA.

B1-12

OcTpoBka makcMmanbHOro 3Ha4eHus (20 mA) BbIXOAHOIO TOKa:

7
BOWMTM B PEXUM 32aHMS KOZa NyTEM HaXaTusa 1 yaepxaHus He meHee 3 cek. KHonku L;
P~
3a7aTb KHOMKamm Z " ’:V 3Ha4eHve Koaa cTuposku — 2 #;

HaxaTb KHOMKY . Ha undpoBom nHarkatTope npubopa nosiBUTCS 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BbIXOOHOMO TOKa;
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A, ¥ .

KHOMKamm 7 Ha fMueBoli naHenu npubopa yCTaHOBUTbL
Takoe 3HayeHuwe napameTpa noadopa Ha wmHAukaTope npubopa,
4yTOObI NafeHNe HanpsXeHusa Ha MarasvHe COMpOTUBAEHUI BbiNo
paBHo 10,0+0,1 B (4TO cOOTBETCTBYET MakCuUMasibHOMYy Toky 20
MA). OTO 3Ha4YeHMe KOHTPONMPYeTCa Mo MoKasaHusM BOJibTMETpa

B1-12.
. HaXaTb KHOMKY . Mpu6op nepeiinet B pexvm PABOTA.

E.3. KOcTnpoBka BbiIXoaHbIX LudpoaHanoroebix npeodpasoBarenei

«napameTp-HanpskeHue» 0...10 B (Bbixog Tuna Y)

MopkniounTe K IOCTUPYEMOMY BbIXOAY Harpysky Ru, 1
BOJSILTMETP cornacHo puc. E.2. B «kayectBe Ru MOXHO
Mcnosib3oBaTb MarasuH conpoTtueneHnini P4831 unu nopoGHbIN
eMy C KnaccoM To4YHOCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He Bbonee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MarasuHe 3HadeHune conpoTuenenuns 2000,00 Om.

Mopatb nNutaHue Ha npubop. Ha umdpoBOoM wmHAMKATOPE
npubopa oTOOpPa3nTCA  Tekyllee 3HayYeHne n3MepsemMon
BeNMYMHbI. Npubop Haxoautcs B pexrme PABOTA.

lOcTnpoBka 3akniovaetcs B noadopke KoapPuuMeHToB ans
MVUHUMAaJIbHOrO Y MaKCUMaJIbHOIrO 3Ha4Y€HNS BbIXOAHOMO TOKa.
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OcTpoBka MMHMManbHOro 3Ha4eHns (0 B) BbIXOAHOIO HaNpPsHXXeHns:

BOVITV B PEXUM 33JaHNS1 KOAA NYTEM HaXaTVsi M yAepXaHUsi He MeHee 3 cek. KHOMKK ;
P-3 h¥A
3apath kHonkamu [N 1 V| snayeHme kopa toctuposku — 200;

nPor.;
HaxkaTb KHOMKY D Ha undposom nHankatope npudopa NoaBUTCA 3HaYeHne napaMmeTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;

KHOMKamu Ig " ’g Ha nn 7

LLeBOI naHenu npmbopa yCTaHOBUTb Takoe
3HayYeHne napameTpa nogbopa Ha wHAMKaTope npubopa, HToObI
nageHne HanpskeHus Ha Maras3uHe COMpOTUBAEHUI OblNO pPaBHO
0,00+0,02 B (4TO COOTBETCTBYET MMHMMaNIbBHOMY HanpsbkeHuio 0 B).
OTO 3HAYEHME KOHTPOSIMPYETCS MO NOKa3aHUsaM BosibTMeTpa B1-12;

HaxaTb KHOMKY nmr'l. Mpnbop nepenget B pexxum PABOTA.

B1-12

OcTpoBka makcumanbHOro 3Ha4eHus (10 B) BbIXOAHOIro HanpPsH>XeHns:

BOMTW B PEXMM 3a4aHns KoJa NyTem HaxaTusa 1 yaepxaHus He meHee 3 cek. KHonku IE;
P~
3agaTh kHonkamu (PN 1 1¥] apayenne kopa octuposku — 20 ¢

nPar.|
HaxaTb KHOMKY D Ha undpoBom nHarkatope npubopa NosiBUTCS 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BbIXOAHOMO TOKa;
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A |[w 5
KHOMKamMmum IZ n ’2 Ha NMueBOUN MnaHenun rlpV|60pa YCTaHOBUTb

Takoe 3HadyeHue napameTpa nogbopa Ha mHaukatope npubdopa,
4yTOObI NafeHNe HanpsXXeHUs Ha MarasvHe COMpOTUBNEHUI BbiNo
paBHo 10,0+0,1 B (4TO COOTBETCTBYET MakCUMaslbHOMY
HanpskeHnto 10 B). 3To 3HayeHMe KOHTponupyeTcs Mo
nokasaHusm BoJibTmeTpa B1-12.

HaXaTb KHOMKY . Mpubop nepeiiget B pexvm PABOTA.
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JlncT perncrtpaumm nsmeHeHvi

Ne
N3MEHeHNs
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HOBbIX

aHHYNMp.

Bcero
JIUCTOB
(cTp.)

Aarta
BHecCeHusa

Moanuce
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