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I'Ipvlno»(el-me I. CoegnHeHue TepMOMeTpPOB CONPOTUBIIEHUA C anGOpOM no .quXI'IpOBOFlHOﬁ

MpunoxeHue [1. Bo3aMoXHble HEMCNPABHOCTU U CNOCOOLI X YCTPAHEHUSA ...
JTINCT PETUCTPALIMM MBMEHEHMM ...ttt ettt ettt s e b ettt ettt e bn et naeesane e

HacToswmin OOKYMEHT SABNSETCA penpe3eHTaTUBHbIM BapuaHTOM PpyKoOBOACTBa Mo
akcnnyatauum 2TPMO, wuAaeHTUYHBLIM MO COAEpXaHMIO 3JTanoHy pyKkoBoAcTBa Mo
akcnnyaTauun KYB®. 421210.002 P3, npowepwemy cepTudukauuio B KOMMIEKTe C
npubopom B PeepanbHOM areHTCTBe N0 TEXHMYECKOMY PerynMpoBaHUI0 U METPOJIOTUM.




BBepeHune

Hactoswee PykoBoactBO NO  aKchnyaTauuMu — NpegHas’HavyeHo AN O3HaKOMIEeHWS
obcnyxuBarLLEero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKON
aKcnnyaTtaumen u obCryxuBaHMeM W3MEpPUTENs MUKPOMPOLIECCOPHOro AyxkaHanbHoro 2TPMO c
YHUBEpCarnbHbIMN U3MEPUTENbHBIMU BXOAaMK (B AanbHENLWEM Mo TEKCTY UMEHYEMOTO «npubop»).

Mprbop BbinyckaeTCs COrMacHO TEXHNYECKMM YCMOBUSIM M umeeT cepTudpukat cootBetctausi [OCT-P.
[Mpnbop 3aperncTprpoBaH B '0CyaapCTBEHHOM peecTpe CPeACTB U3MEPEHUN.

Mpu6op cootBeTcTtByeT FOCT P 52931-2008 1 OTHOCUTCS K U3AENMSM FOCYAAPCTBEHHON CUCTEMBI
NPOMBILLMEHHBIX MPUOOPOB 1 cpeAcTB aBTomMaTusaumu. MNpu aTom, N0 YCTOMYMBOCTU K 3NIEKTPOMAarHUTHLIM
BO3JEWCTBYSIM M MO YPOBHIO M3My4aeMblX paguonomex npubop cooTBeTCTBYET 06opyaoBaHuio knacca A no
[OCT 51522-1999 (M3K 61326-1).

Mpnbop obnagaeT ynyyleHHbIMU XapaKTepUCTUKaMu:

e BbICOKasi MOMEXOYCTONYMBOCTb K 3NIEKTPOMAarHUTHbLIM BO3[ENACTBUSIM;

e  yBENMWYEHHBIN CPOK rapaHTUW, rapaHTUIHbIA CPOK OBCNYXMBaHWS cocTaBnseT 5 net;

e  [OBbILEHVWE YHMBeEpcanbHOCTU npubopa, no3Bonsilee 6Gonee rMBKo WCNONbL30BATh

npubopbl U YMEHBLUNTL UX HOMEHKINATYpy 3a CHET UCMOSb30BaHUS:
= yHUBepCasbHbIX BXOOOB;
= BCTPOEHHOrO UCTOYHMKA HanpskeHusi 24 B Ans nUTaHnsA akTUBHBLIX A4ATYUKOB.

Mpubopbl BbINyckatoTca knacca TodHoctu 0,25; 0,5. Kmacc TovHOCTM 3aBUCUT OT Tuna
NOAKMYaEMOro BHELLHEro aaTymka.



MpuGop uM3roTaBnNMBaeTCs B PasfMYHbIX MoAUMUKALUAX, OTNUYaloWMXCa APpYyr OT Apyra

KOHCTPYKTUBHbIM

ucnonHexveMm. WHdopmaums o moaudukaumm npubopa sawwmndpoBaHa B koae

NOJIHOro yCrnoBHOIro 0603HaveHus:

2TPMO - X. ¥

Tun npubopa

KOHCTPYKTWBHOE MCMONHEHWE

0603HaueHne nepenyHbIX NpeobpasoBaTeneit

KOHCprKTVIBHOG UCcnoJsiHeHue:

H _
L1 -

w2 -

il _

[abapuTHble

KOpNyC HAaCTEHHOro KpenneHus ¢ pasmepamu 130x105x65 MM 1 cTeneHblo 3awuThl IP44;
KOpnyC LUMTOBOrO KpenneHusi ¢ pasmepamm 96x96x65 MM 1 CTeneHbio 3aLuTbl CO CTOPOHbI
nepegHen naHenu IP54;

KOpnyC LWMTOBOrO KpenneHus c pasmepamum 96x48x100 MM M CTeneHbio 3awuTbl CO
CTOPOHbI NepeaHer naHenwu IP54.

Koprnyc ¢ pasmepamun 90x72x58 MM Ansi yctaHOBKM Ha DIN-peliky U cTeneHbio 3almTbl CO
CTOPOHbI NepeaHer naHenu 1P20.

YepTexu KoprnycoB NpUGOPOB NpvBeaeHs! B MpunoxeHun A.

Y — yHUBepcarbHble U3MePUTENbHbIE BXOAbI.
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Mpumep 3anucu o6o3HaveHns npubopa B AOKyMEHTALMN OPYron NPoAyKUMK, TAe OH MOXET ObITb
NPUMEHEH:

MamepuTens MUKPONPOLIECCOPHBIN AByxKaHarbHbIM 2TPMO-H.Y TY 4211-016-46526536-2005.

Mpumep 3anucu o6o3HayveHms npubopa npu ero 3akase: 2TPMO-H.Y

[py 3TOM M3roTOBMEHUIO M MOCTaBKE MOAMEXUT U3MEpUTENb MUKponpoueccopHbin 2TPMO B
KOpryce HaCTEHHOIO KPEenmneHust.



1 HasHa4yeHune npubopa

M3mepuTens MUKPOMPOLIECCOPHBIA  AByXKaHanbHbli 2TPMO coBMEeCTHO C MNepBUYHbLIMU
npeobpasoBatensaMn (gatunkamu) npegHasHayeH AnA  M3MepeHus TemnepaTypbl U ApYrux
M3NYeckMx napameTpoB, 3HaYeHNe KOTOPbIX BHELLHUMM AaTyMkamm MOXeT ObiTb npeobpasosBaHo B
CUrHasnbl NOCTOSIHHOIO TOKAa MW HaNPshKeHWs.

Mpnbop MoxeT BbITb NCNOMNL30BaH ANA U3MEePeHUs NapaMeTpPoB TEXHONOMNYECKNX NPOLEeCCoB B
Pa3nuyHbIX OTPacnaX NPOMbILLNEHHOCTW, KOMMYHANbLHOTO U CenbCckoro xossnctea. lNpubop moxeT
TaKxe BbICTynaTk B PONn 0ObIYHOIrO MHAMKATOPa N3MEPSEMOro TEXHOOrMYeCcKoro napameTpa.

Mpnbop MoxeT OblITb MNPUMEHEH Ha MPOMBLIWMEHHbIX 00bekTax, MOAKOHTPOSbHbIX
PocTtexHaasopy.

Mpnbop nNo3BomnsAeT ocyLeCcTBNATb cneaytoLume MyHKUUN:

®  yi3MepeHue TemnepaTypbl Ny Apyrvx U3n4ecKMX BENYMH (QaBneHus, BNaXKHOCTH, pacxoaa,
YPOBHS U T.N.) B ABYX Pa3fIM4HbIX TOYKaX C MOMOLLbIO CTaHAAPTHBLIX A4aTYUKOB, MOAKMIOYAEMbIX
K YHMBepcarnbHbIM BXogam npubopa;

®  BbluMCIIEHVE PA3HOCTU ABYX U3MepsieMblx BenuuvH (AT=T1-T2);

®  oTOGpaxeHne BbIOPaAHHOrO TEKYLLEro M3MepeHUs Ha BCTPOEHHOM CBETOAMOAHOM Lmdpo-
BOM MHAMKATOPE;

®  coxpaHeHVWe Npu OTKIOYEHUU MUTaHWS B SHEPro3aBUCUMON MNaMATU (PYHKLUMOHamNbHbIX
napameTpoB npubopa, 3aaaHHbIX Mofib3oBaTeneM Npu NporpamMMmMpoBaHnn.



2 TexHU4eckKue XapaKTepucTtukm n ycnoBus akcnnyataumum

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHblE TEXHUYECKME XapaKTepUCTVKM Npubopa npueeaeHs! B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 - XapakTrepucTuku npuéopa

HanmeHoBaHue 3HaveHune

[nanasoH nepeMeHHOro HanpsHkeHUs NUTaHus:

HanpsikeHve, B 90...245

vyactoTa, 'y 47...63
[MoTpebnsemas mowHocTb, BA, He 6bonee 7
HanpsieHne BCTPOEHHOIO UCTOYHMKA NUTAaHWSA MOCTOSIHHOIO ToKa, B 24 £2.4
MakcnmarnbHO AOMYCTUMbIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 80
Konu4ecTBo kaHanos 2
Bpems onpoca Bxoga:

TepPMOMETPbI CONPOTMBIEHUS, C, He Bonee 0,8

TepMoarekTpuyeckme npeobpasoBatenu n yHUUUMPOBaHHbIE

CUrHarbl NOCTOSIHHOIO HaNPsKEHWS U TOKa, ¢, He bonee 0,4
Mpenen oCHOBHOM NpUBEAEHHOW NOrPeELLHOCTU MPU U3MEPEHNN:

TepMoareKkTpuyecknumm npeobpasosartensmu, % +0,5

TEPMOMETPaMU COMPOTUBMEHNS U YHUPULIMPOBAHHBIMU CUrHanamm

NOCTOSIHHOIO HaNPsSPKEHWS 1 Toka, % +0,25




MpogomkeHue Taén. 2.1

HavmeHoBaHue 3HayeHue

CrteneHb 3awmThbl KOpryca

HacTeHHbIN H P44

wwmtoBble L1 n L2 (co cTOpOHbI NULEBOM NaHenu) IP54

DIN-peeyHbin [] (CO CTOPOHbI NMMLEBOI NaHenm) 1P20
[aGapuTHble pa3mepbl npubopa:

HacCTeHHbIN H, MM (130x105x65)+1

wurosow W1, Mm (96x96x65)+1

wurosow W2, Mm (96x48x100)=1

DIN-peeyHbIn [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Tabnuua 2.2 - McnonbsyeMble Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U Hanpsi>keHus

3 Mpenen
HayeHue eAUHULbI o
HaumeHoBaHue Ananason MnagLwero OCHOBHON
_ alwer -
n3mepeHun, % npuBeAeHHOMN
paspsana, en. n3m. norpewHocTn, %
CuUrHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumposaHHble curHanbl no NOCT 26.011-80

0..1B 0...100 01,10 +0.25
0..5 mA 0...100 0,1;1,0 -




OKoH4aHue Tabnuubl 2.2

Mpenen
3HauyeHue egUHULbI .
H OnanasoH OCHOBHOM
anmMeHoBaHue . MragLwero .
n3mepeHun, % npuBeAeHHOMN
paspsaa, en. nsm. norpewHocTn, %
0...20 MA 0...100 0,1;1,0 +0.25
4...20 MA 0...100 0,1;1,0 -
MpumeyaHue - MakcumanbHO BO3MOXHBIM AMana3oH WHAukauum ot -999 po 9999. [pu

MHAMLUMPYEMbIX 3HadYeHusiX Bbiwe 999,9 n Hmxe MUHyc 199,9 ueHa eauHuubl Mnagwero paspsga

pasHa 1.

Ta6bnuua 2.3 - Ucnonb3yembie Ha Bxode NepBUYHbIE NpeobpasoBaTenu (4aT4ynkm)

3Ha4yeHue Mpepen
AvnanasoH eAVHULbI OCHOBHOW
HanmeHoBaHue UsmepeHmii, OC Mnagwero NPUBEACHHON
pa3spsaa, °C ? norpewwHocTu, %
TepMomeTpbl conpotusnenms no FOCT P 8.625-2006 unu Tepmonpeo6pasoBatenu
conpoTtusnenus no FOCT 6651-94 3
Cu 50 («”=0,00426 °C ™) -50...+200 0,1
50M (0=0,00428 °C ™ —200...+200 0,1;1,0
Pt 50 (0=0,00385 °C ™) —200...+850 0,1;1,0 +0,25
500 (0=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (0=0,00426 °C ™ —-50...+200 0,1




MpoponmkeHne Tabnuubl 2.3

3Ha4yeHue Mpepen
AvnanasoH eaAVHULbI OCHOBHOW
HaunmeHoBaHue UsmepeHmii, OC Mnagwero NPUBEACHHON
pa3spsaa, °C ? norpewwHocTu, %
100M (:=0,00428 °C ™) —200...+200 0,1;1,0
Pt 100 (a=0,00385 °C ™) —200...+850 0,1;1,0
100N (¢=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (¢=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 (0:=0,00426 °C ™ -50...+200 0,1 1025
500M (0=0,00428 °C ™) —200...+200 0,1;1,0 -
Ni500 (0=0,00617 °C™) —60...+180 0,1
Cu 1000 (¢:=0,00426 °C ™) -50...+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
10000 (0=0,00391 °C ™) —250...+1100 0,1;1,0
Ni 1000 (¢=0,00617 °C ™) —60..+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 105
TXK (J) —200...+1200 0,1;1,0 (+6 2'5) )
THH (N) —200...+1300 0,1;1,0 -
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OKoH4aHue Tabnuubl 2.3

3Ha4yeHue Mpepen
Ouana3soH eAuHULbI OCHOBHO
HaumeHoBaHue UsmepeHmii, OC MNaawero npUBeACHHOM
pa3psga, °C 2 norpewHocTH, %
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 01,10
NN (R) —50...+1750 0,1;1,0
TP (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 01,10
TMK (T) —250...+400 0,1;1,0
MpumeyaHus.
Y TemnepaTypHblii KOI(MULMEHT TEpMOMETPa COMPOTUBIIEHUS] — OTHOLIEHUE  PasHULibl

2)

3

4)
5)

COMPOTUBINEHNIA AaTyuKka, U3MepeHHbIX nNpu Temnepatype 100 u 0 °C, k ero conpoTUBMEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe 40 NATOro 3Haka nocre 3ansiToun.

npu TemnepaType Bbiwe 999,9 n Huxe MuHyc 199,9 °C ueHa eavHWUbl Mnalwero paspsaa
paBHa 1 °C.

JornyckaeTcsl MpUMEHEHUEe HECTaHAapTU30BaHHOIO MeAHOro TEPMOMETPa COMNMPOTUBIIEHUST C
Ro =53 OMm, o. = 0,00426 °C "1 guanasoHom namepeHun ot — 50 go +180 °C.

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.

npubopsl, paboTatwme ¢ TepmonpeobpasoBaTensammu conpotusneHns ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCnonb3oBaHusa B ctpaHax CHI
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2.2 YcnoBus akcnnyaTtauum npubopa

[Mo ycTomumBOCTM K MEXaHW4eCKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHeHus N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMAaTU4ECKMM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBETCTBYeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSIX:

e 3aKpbiTble B3pbiBOOEe30nacHble NnomelleHnst 6e3 arpeccBHbIX NAapoB U ra3os;

. TemnepaTtypa okpyxatoLiero Bo3ayxa oT MuHyc 20 go +50 °C;

e BEpXHWI Mpeaen OTHOCUTENbHOW BMaXXHOCTU Bo3adyxa: He 6onee 80 % npu +35 °C n Gonee

HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnarw;
. aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHne - TpebGoBaHMS B YacTU BHELIHUX BO3AEWCTBYIOLMUX (PAKTOPOB SBMSOTCS
obsa3aTenbHbIMK, Kak OTHOCSILLMECS K TpeboBaHuaM 6e3onacHOCTU.
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3 YcTponcTBo 1 paboTta npubopa

3.1 MpuHUMN pencTBuA

CTpykTypHas cxema npubopa npueegeHa Ha pucyHke 3.1.

2TPMO
Gnok 06paboTkk DAHHbX
Bxop 1 | - 1
YHUBEPCANbHBI UMGPOBOA | | BbivMC, |
/c sxog 1 | $unsTp KBAAPATHOMO |
naTMK 1 | KOpHA I
| BHINUCIHTENb
Arnn
| pasocTw [+ L"—"—:‘ :
|
exog 2 I — | BBMUCIMTEND I
| . YHUBEPCANGHLIA | undposoi KBAOPATHOMD
A Bxop 2 dunbTp KopHst _I
L
parimk 2 — — —

Puc. 3.1. CtpykrypHas cxema npubopa

MpuGop comepXuT [fOBa KaHana YyHMBepcanbHbIX BXOZOB AN NOAKIIOYEHWUS MNEePBUYHBIX
npeobpasoBaTenei (4atyukoB) M Orok 06pabOTKM [aHHBIX, COCTOAWMA U3 ABYX LMGPOBbLIX
hunbTPOB, ABYX BbIYUCIIMTENEN KBAAPATHOTO KOPHS, BBIMWUCIIMTENS PA3HOCTU U3MEPEHHbIX B ABYX
KaHanax BeSIM4vH 1 YeTbipexpa3psiaHOro CBETOANOAHOMO LMEPOBOro UHAMKaTOpa.
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3.1.1 UndpoBas ounbTpaLms n KOppeKkLns u3mepeHum
3.1.1.1 UudpoBasa punbTpaums nusmepeHumn

Ons ocnabneHuns BAUSIHWS BHELLUHWX UMMYJSIbCHBLIX MOMEX Ha 3KCniyaTalMoHHbIe XapaKTepucTuku
npubopa B nporpaMmy ero paboTbl BBeAeHa LUndpoBas hunbTpauums pedynbTaToB U3MEPEHUI.
dunbTpaLmMs OCyLLEeCTBNAETCH HE3aBUCUMO AN KaXAoro BXoAa U NPOBOAUTCS B ABa aTana.

Ha nepBoM 3Tane dunbTpauMM U3 TEKYLUMX W3MEPEHUN BXOAHbLIX NapaMeTpoB
OT(PUNBTPOBLIBAKOTCA 3HAYEHMUS, UMEIOLLME SIBHO BblpaXkeHHbIe «MPOoBasibl» UK «BblGPOCHI».

[ns aToro npmbop BLIYMCASIET PA3HOCTL MEXAY pesynbTaTaMyu U3MEPEeHU BXOAHON BEMUYMHBI,
BbINOMHEHHbIX B [ABYX MOCMEAHUX UMKIax omnpoca, W CPaBHMBAET ee C 3ajaHHbIM 3HaYeHWeM,
Ha3blBaeMbIM «Monocon unbTpa». ECnn BbluMCNEHHas pasHOCTb MNpeBbillaeT 3aaaHHbIn npeaen,
TO MPOU3BOAUTCSH MOBTOPHOE M3MepeHue, MOSyYeHHbI pesyfbTaT oTOpachiBaeTcs, a 3HayeHue
nonocsl GunbTpa yABauBaeTcAa. B crydae noaTBepKOEHMS HOBOTO  3HAYeHWst  UIbLTP
nepectpanBaetcss (T.e. nonoca unbTpa yMeHbLIaeTCs A0 MCXOAHOW) Ha HOBOe cTabunbHoe
COCTOSIHME VM3MEPSIeMOii BENUYMHLI. Takol anropuTM Mo3BOSAET 3almTUTh NpuGop OT BO3AENCTBUSA
€AMHUYHBIX MMMYSbCHBIX U KOMMYTALMOHHBLIX MOMEX, BO3HUKAIOLWMX HA MPOM3BOACTBE Npu paboTte
cUnoBoro oGopyaoBaHus.
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Monoca cunbTpa 3agaeTcd B eguHUMUax U3MepsieMon  Toax
Benu4MHbl napameTtpamun b1l-8 n b2-8 (cm. lMpunoxenne B) ansa e
NnepBOro 1 BTOPOro KaHanoB, COOTBETCTBEHHO.

CnepyeT uMmeTb B BUAY, YTO YEM MEHbLUE 3HAYEHWEe MOrochl a) koHTpOnUpyeman Temnepatypa b
GunbTpa, TEM nyylwe MNOMeX03alnWEHHOCTb U3MEPUTENBHOTO
KaHana, Ho npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbLIX M3MEPEHWUIA)
XyXe peakums npubopa Ha O6bICTpoe (aKTu4eckoe Wu3MeHeHue
BXOAHOro napametpa. [1osToMy npu 3agaHuu nonocbl unbTpa
crieQyeT  yuuTbiBaTb  MakCUMarnbHYH  CKOPOCTb  U3MEHEHUSsI
KOHTPONMMPYEMON BEMNWYMHBLI, a TaKke YCTaHOBIEHHYI Ans 6) M pE OTKNIOUE N t
MCMNOob3yeMoro fatymka nepuoanMYHoOCTb onpoca. Tune

lMpn HeobxogumocTn unbTp MOXeT OblTb OTKIMOYEH | - F==x- o= ———=
YCTaHOBKOW HyrneBOro 3HayeHus napametpos b1-8 (b2-8). | -/ -~ ~~"""

T

/
JARAHHOE /
aaueme b1-8

Ha BTopoM 3Ttane dwmnbTpauMm  OCyLLECTBNSETCH 8) BKNIOYEH GUALTD b1-8 t
crnaxuBaHue (gemndupoBaHue) curHana c Lenbilo yCTpaHeHus
LLYMOBbIX COCTaBMNSIOLLMX. Tusm

OCHOBHOI#  XapaKTepuUcTMKOl  crmaxwusaiolero  unbTpa /~—
ABMAETCH «MOCTOSIHHasi BpemMeHu dunbTpa» — UHTEpBan, B
TeYeHMe KOTOpPOro W3MEHEHWe BbIXOAHOrO curHana dunbTpa 1) BRAoeHL TP b1-8ib1-9 b
nocturaet 0,63 OT M3MEHEHUS BXOQHOrO curHana.

Puc. 3.2. Bp Anar pab
Undpoesix punsTpos

MocTosHHas BpemeHun dunbTpa 3agaeTca B CeKyHaax
napameTtpom b1-9 n b2-9 ansa kaxgoro Bxoaa.

CnefyeT MOMHWUTb, YTO YBENUYEHME 3HA4YeHWs MOCTOSHHOW BpemeHu dunbTpa ynyywaer
NOMex03aLUMLLEHHOCTb KaHana u3mMepeHusi, HO OAHOBPEMEHHO YBENWYMBAET €ro MHEpLMOHHOCTb, T.
€. peakuus npubopa Ha BbICTpble N3MEeHEeHUs1 BXOAHOW BeNWYMHbI 3aMeanseTcs.
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Mpyn HeobxogumocT UMLTP MOXeT OblTb OTKMIOYEH YCTaHOBKOW HYNEBOro 3HayeHus
napametpa b1-9 (b2-9).

BpemeHHble avarpammbl paboTbl LMpOBbLIX pUNbTPOB NEpBOro KaHamna npeacTaBneHbl Ha
pucyHke 3.2.

3.1.1.2 KoppeKuusi usMepuTernbHOW XapaKTepUCTMKN [aTYUKOB

[ns  ycTpaHeHMs HavanbHOM MOrpelHoCT npeoBpasoBaHWsi  BXOOHLIX CUrHamoB U
MOrPELIHOCTEN, BHOCKUMBIX COEAMHUTESIbHBIMU MPOBOAAMU, M3MEPEHHbIE U  OT(UILTPOBAHHbLIE
NpMBOPOM 3HAYEHWSI MOTYT GbiTb OTKOPPEKTUPOBaHbI. [MOrpeLHOCTY BbISBMSIOTCA NPU NPOBEAEHUN
METPOSIOrMYECKUX MUCMbITAaHWIA 1 YCTPAHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWWMX 3HadYeHuin. B npubope
[Ns KaXOOoro BXoJa eCTb [iBa TUMa KOPPEKLMK, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLIECTBIIATL CABUT U
MN3MEHEHME HAKIMOHa N3MepPUTENBHON XapaKTepUCTUKU.

CABUr xapaKTepuUCTUKM OCYLLECTBNAETCS NyTeM MpubaBneHnss K W3MEepPeHHOW BenuyuHe
3HayeHus, 3apgaHHoro napametpamu bl-1 n b2-1 (cm. lMpunoxenne B) ona nepsoro v BTOPOro
KaHarnoB M3MepeHus, COOTBETCTBEHHO. 3HayeHus caBWra XapaKTepUCTUKU AaTyvka 3ajaloTcs B
eanHuLAax nsmepeHust PU3nYeCcKon BENMUYNHBI U CyXaT AnA KOMMNeHcauun NorpeLlHoCTen, BHOCUMBIX
COMPOTUBNEHNAMY NOABOAALUMX NPOBOAOB (MNP MOAKIIOYEHUN TEPMOMETPOB COMPOTMBIIEHUS MO
OBYXMPOBOAHON CXeMe), a Takke Npv OTKIOHEHUN Y TEPMOMETPa COMPOTUBINEHNS 3Ha4YeHNS Ro.

Mpumep coBura n3mMepuTENbHON XapakTepuUCcTUKK rpacmyeckn npeacTaBneH Ha pucyHke 3.3.
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T,°CA
100 //
| Ges koppexumm Y
so =
60 | //
£ 0 : 7/ C xoppexumed
T -/ T=Ty+0
n Ve
w20 /
A (0 20 40 60 80 100 T,°C /620406030100 Toans °C
ARJL |(50) M.3)  (Ryeym: OM) (50) (13} (Rrgm, OM)
Ro.m RD
Puc. 3.3. Koppekums “cagur xapakrepucTuiu” Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

N3mMeHeHMe HaKNOHa XapaKTePUCTUKU OCYLLECTBMNSETCS NyTEM YMHOXEHWUS U3MepeHHoWn (M
CKOPPEKTUPOBaHHOM «CABWUIOM», €Cny dTa KOppeKkuusi Heobxoauma) BenuyuHbl Ha MomnpaBOYHbIN
KoadpduumMeHT B, 3HaYeHe KOTOpOro 3agaeTtcs napameTtpamu bl-2 u b2-2 gns nepsoro n BTOpPOro
KaHanoBs N3MepeHuns, COOTBETCTBEHHO.

[aHHbI BUA KOPPEeKuMn MCnonb3yeTcs, Kak npasuno, Ans KOMMeHcauun norpeLuHocTen caMmmx
AaTunkoB (HampumMep, MNPV OTKIMOHEHUW Yy TEpPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHOApPTHOrO  3HAYeHWsl) WM MOrPEeLHOCTEN, CBA3AHHbIX C  Pa3bpocoM  CONpPOTUBMNEHWUN
LYHTUpYlOWMX pe3ncTopoB (npu paboTe ¢ npeobpa3oBaTensMu, BbIXOAHBIM CUrHarom KOTOPbIX
ABMAETCH TOK).
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3HayeHve nonpaBoYHOro KoadduumneHTa B 3agaeTca B 6e3pa3mepHbIX eAnHMLAx B AnanasoHe
oT1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXET OblTb onpeaeneHo no gpopmyne:

B = NdbakT / Muzm, (3.1)
rae
B — 3Ha4eHre NonpaBoYHOro K03hULMEHTa, yCTaHaBNMBAEMOro NnapaMeTpom;
MNdpakT — pakTMyeckoe 3HaYeHNe KOHTPONMPYEMOW BXOAHOW BENUYNHBI;
Mun3m — n3amepeHHoe NprGOPOM 3HaYEHVE TOW e BEMUYUHBI.
lMpyMep M3MEHeHWs HakrnoHa M3MepUTENbHOM XapaKTePUCTUKM rpaduyeckn npeactaBneH Ha
puc. 3.4.

Onpepenntb HeobXOAMMOCTb BBEAEHUSI MNOMPABOYHOrO KO3IMPUUMEHTA MOXHO, U3MEPUB
MakcumanbHoe unm 6rnmskoe K HeMy 3Ha4yeHue napameTpa, rae OTKIOHEHUE HaKMoHa N3MepUTENbHON
XapakTepucTuku Hanbonee 3ameTHo.

BHumaHue! 3agaHne KOppekTUPYIOLWMX 3HAaYEHWUIA, OTAMYAIOLWMXCS OT 3aBOACKMX ycTaHoBOK (b1-1 =
b2-1 = 0.0 n bl-2 = b2-2 = 1.000), usameHsieT CTaHAApPTHbIE METPOSIOrMYECKNE XapPaKTEPUCTUKN
npubopa M  OOMKHO MPOM3BOAUTBLCS  TOMbKO B TEXHUYECKM OOOCHOBaHHBLIX — Cryyasix
KBanMuLUMpOBaHHbLIMU CreLanmcTamu.

3.1.2 BbluucrneHne KBaapaTHOro KOPHs C y4eTOM HacTPoeK MacluTabupoBaHus

Ona paboTbl ¢ YHUDULUMPOBAHHBIMU AATYMKAMKM, CUrHaNM KOTOPbIX MPOMOPLMOHAneH KsagpaTy
N3MepsieMoi BEeNuYUUHbI (JATYMKM pacxoda XuAKOCTU wunu rasa), B npubopax wucnonb3yertcs
nporpaMMHbIi  MOAYNMb  BbIMUCNUTENS  KBaApaTHOrO  KOpHA. [na  BKNOYEHWUA/BbIKIOYEHNS
BblUMCNUTENS HEOOXOAMMO YCTAHOBUTb COOTBETCTBYHOLIME 3HaYeHWe napameTtpoB bl-3 u b2-3 (cm.
Mpunoxexne B).
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Bbluncnenne KBagpaTHOro KOpHA, C Yy4YeTOM HacCTpoekK MaCUJTa6V|pOBaHI/IF|, nocneaywouwas
Bblda4a curHana Ha nHgukauuio npomcxoaut no cne,u,ylou.leﬁ doopmyne:

T=n,+/7,(n,-n,), (32)

rae 1, —  32faHHOoe Monb3oBaTeNeM HWXKHee 3HaYeHwe rpaHuLlbl AnanasoHa
namepenus (b1-5, b2-5);

M, —  3afjaHHOe MoSfib3oBaTeSfleM BepxHee 3HayeHWe rpaHuubl AuanasoHa

namepenus (b1-6, b2-6);
—  3HayeHuWe curHana c gatumka B OTHOCUTENbHBIX eamHuuax ot 0,000 ao 1,000.

3.1.3 BbluucneHue pasHOCTU BXOAHbIX CUFHaNnoB

MpnGop no3BonsieT BbINOMHATbL BbIYUCIEHUE PA3HOCTU ABYX M3MEpPSiEMbIX BEMWYMH BXOAHbIX
curHanoB AT=T1-T2. Nony4yeHHasi pa3HOCTb MOXET BbIBOAWUTLCS Ha MHAMKaUMIO (CM. napameTtp bO-
4). B ToM cryyae, ecrnu BblYMCIEHHAs Pa3HOCTb BbIXOAWT 3a npefernbl MHAWMKALWMWU, Ha UHOMKaTOp
6yneT BbiBeAeHO CooTBETCTBYIoLLEee coobLieHne o6 owwnbke (cMm. Mpunoxexue [).

BHumaHue! [Ins KOPpeKTHOro OTOOpPaXeHWUs BbIYMCIIEHHOW pPa3HOCTU HeobxoaMMo, 4TOObI
nopsakn namepsieMblx BenuyuH cosnaganu (b1-7 = b2-7).
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3.2 YctponcTBo npubopa
3.2.1 KoHcTpykuus npubopa

Mpnbop KOHCTPYKTMBHO BbLIMOMHEH B MMacTMaccoBOM Kopryce, MpeaHa3Ha4YeHHOM Ans
LMTOBOTO WNM HACTEHHOrO KpenneHus. OCku3bl KOPMycoB C rabapuTHbIMW W YCTAHOBOYHBLIMU
pa3mepamu npuseaeHsbl B MpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha [OBYX MevaTHbIX MnaTtax. Ha nuuesBow naHenwu
pacnonoxeHbl knaeBmaTypa ynpasneHus npuéopom, L poBoi UHAMKATOP 1 CBETOANOAI.

B npubopax HacCTEHHOro M LWTOBOrO KOHCTPYKTUBHbLIX WCMOSTHEHWI CMINOBas U M3MepuTenbHas
4acTu, a TaKkke MPUCOEAUHUTENbHBIA KNEMMHUK. PacronoXeHbl Ha 3agHen naHenu. KnemMHuk ans
NnoACOeANHEHNS BHELLHMX CBA3EN (O4aT4YMKOB W Lenen nuTaHusl) y NpubopoB LUMTOBOrO KpemnneHus
HaxoamuTCcsl Ha 3agHei cTeHke. B npubopax HaCTEHHOro KpemnneHWs KNeMMHUK pacnonoXxeH nop
BEepXHeW KpbiLKoW. B oTBepcTusx nogBoda BHELLHWX CBA3EM YCTaHOBMNEHbI PE3VHOBBIE YNOTHUTENN.
B npubopax kpennenns koprnyca Ha DIN-peiiky cunoBas M wu3MepuTenbHas 4acT, a Takke
npucoeavHUTENbHbIE KNEMMHUKN PacrnosnioxeHbl Ha 6OKOBbIX CTOpoHax npubopa.

[na yctaHoBky Npubopa B LUMT B KOMMNJIEKTE NOCTaBKW MpuUnaratoTcsa KpenexHble aNeMeHTbl, Ans
ycTaHoBku npubopa Ha DIN-peliky B KOMMeKTe NOCTaBKv NpunaraeTcsa cneyuanbHas sallernka.

Ha pucyHke 3.5 npuvBegeH BHELHWUA BUA NULLEBOM NaHenu npubopa Ans KOprycoB pasfnyHbIX
KpenneHun.
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En 02505 WIMEPHTEND @@ g —ETPgﬂl @
Kn. 02505  MIMEPHTENL (=i<] o on (@
o1 =
IED ¥
Kn. 0.25,0.5 MIMERMTENS  (VITTHT]
6) B)

a)
Puc. 3.5. Nluuesan nanens npubopa Ans kopnycos: a) HacTeHHoro H v wuToBoro kpennexua L1;
6) wwrosoro WW2; e) DIN-peeynoro [

Ha nuueBol naHenu pacnonoXxeHbl 3NEMEHTbI YrpaBneHns 1 UHOUKaLUK.
YeTblpexpa3pagHbii LMGPOBOM MHAMKATOP, NpefHa3HauYeHHbIN O OTOOpaXeHus 3HauYeHWuwn

n3MepsieMbIX BENUYMH U (PYHKLMOHANbHbLIX MapameTpoB npubopa.
Tpu ceetoamoda «l», «ll» M «AT» KpacHOro CBEYEHWs, CUTHANU3MPYILIMX O BbIBOAE Ha

MHOUKaUUKO COOTBETCTBYHOLLEro KaHana naMmepeHua nnm pasHoctun KaHanos (Hel'lpepblBHaﬂ SaCBeTKa)

1 06 aBapum Mo BxoAy (MuratoLlas 3acBeTka).
Mpumeuanue - Ceetogmon «l» npegHasHayeH AN WHAMKAUMKM MNOKa3aHW/A MepBOro KaHana

namepenus (T1), ceetoauon «ll» — ANA MHAUKaUMKW MOKa3aHW BTOPOro kaHana usmepexus (T2).
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near,|
KHonka ’: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUNPOBAHUE, a Takke ans 3anvcu
HOBBIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEProHe3aBUCKMYI0 NaMsaTb Npubopa.

o
KHonka IZ npefHasHaveHa:
. ans cmeHbl kaHana (T1, T2 unu AT), BEIBOOUMOIO Ha UHAMKALMIO;

. ana Bbl60pa nporpaMmMupyemMoro napameTpa u yBenmnyieHusa ero 3Ha4yeHu4. Mpn yoep>KaHum
KHOMKK CKOPOCTb USMEHEHUNA BO3pacTaeT.

N
KHonka E npegHasHayeHa:
. ans cMmeHbl kaHana (T1, T2 unn AT), BBIBOGUMOrO Ha UHAMKALMIO;

e Ans Bbibopa NporpaMMMpyeMOro napaMeTpa U YyMeHbLUEeHUs ero 3HaueHust. MNpu yaepxaHum
KHOMKM CKOPOCTb U3MEHEHUS BO3paCTaEeT.

3.2.2 PeXxuMbl MHOUKaUUN

Pexum nHamkaumm 3agaetcs npyu ycTaHOBKE COOTBETCTBYIOLLENO 3Ha4YeHWs B MporpaMmMupyemMom
napametpe b0-4.

BblBOA4 TeKyWMX 3HAYeHW U3MepPSieMbIX BeNUYMH Ha UMdPOBOM  WMHOMKATOP  MOXET
OCYLLIeCTBNATLCS B OAHOM U3 NATU PEXVMMOB:

«0» — dukcmpoBaHHbIi T1. Ha vHAMKaumio BbIBOAMTCA MOKa3aHWe TONbKO NepBOro KaHana
n3MepeHus.

Pexum npumeHsieTca B crnyyae wucnonb3oBaHus npubopa B KayecTBe OAHOKaHarbHOrO
nameputens. Onpoc BTOPOro gatyvka npu 3TOM He NPOUCXOAMNT.
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«1» — T1/T2 (py4Hoe nepekroveHne). Ha nHaoukaumio nooyYepeaHo BbIBOASATCS MOKa3aHWs NepBoro U

BTOPOro kaHarna uamepeHusi. CMeHa kaHarioB OCYyLLECTBMSIETCS HaaTMeM KHOMKU [g W KHOMKK A .
«2» — T1/T2 (aBTOMaTM4eCKOE MepekroyeHne). Ha mHavkaumio noovepeaHo BbIBOASATCS MOKa3aHUs
nepBoro U BTOPOro kaHana. CMeHa KaHaroB OCYLLECTBIISETCH aBTOMaTUYECKV Kaxable 6 Cex.
«3» — AT/T1/T2 (py4Hoe nepeknoyveHne). Ha mHOuKaumilo noodepedHo BbIBOOAATCS Pa3HOCTb
nokasaHum BxogoB AT=T1-T2, nokasaHus neﬁro KaHana, nokasaHusi BTOpOro kaHana. CmeHa
hd

KaHarnoB OCYLUECTBMSETCA HaXaTUeM KHOMKM W KHOMKM @ Wcnonb3yetcs npu pabote ¢
PasHOCTbIO BXOAHbIX CUTHAMOB.

«4» — AT/T1/T2 (aBTOMaTuyeckoe nepeknodeHne). Ha uHamkaumio nooyvepeHO BbIBOAATCSH
pasHocTb nokasaHuit BxogoB AT=T1-T2, nokasaHusi NepBOro kaHana, nokasaHusi BTOPOro kaHana.
CmMeHa KaHamnoB OCYyLLECTBMSIETCH aBTOMaTuyecku kaxable 6 cek. Wcnonbayetcsa npu pabote c

Pa3HOCTbIO BXOAHbIX CUTHANOoB.

3.2.3 Tunbl BXOAHbLIX YCTPOUCTB

BxoaHble M3MepuTeribHble YCTpOMCTBa B MpUOOpe SIBASIOTCS YHMBEPCANbHbIMW, T.e. K HUM
MOXHO nogkroyaTth nobble nepBuyHble NpeobpasoBaTen (AaTumnkv) U3 NEepevncrieHHbIX B Tabnuue
2.2. Ko Bxogam npubopa MOXHO MOAKMUYATL OAHOBPEMEHHO [Ba AaTyvka pPasHbIX TUMOB B MoObIX
coYeTaHusIX.

B kayecTBe 4aT4MKOB MOTYT GbITb UCMONB30OBaHbI:

e TEPMOMETpPbI CONPOTUBIIEHNSI;

e npeobpasoBaTeny TEPMOINEKTPUYECKNE;

e  aKTMBHble NpeobpasoBaTeny C BbIXOAHLIM AHANOrOBbIM CUrHanoM B BWAE MOCTOSIHHOTO

HanpsKeHUs UNn Toka.
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AKTVBHble npeobpa3oBaTenn C BbIXOAHLIM aHANoOroBblM CUrHanNoM B BuAe MOCTOSIHHOMO
HanpskeHus (-50..50 mB, 0.1 B) wnm Toka (0..5 mA, 0..20 MA, 4..20 MA) moryT ObITb
MCnonb3oBaHbl AN U3MEPEHUs Kak TemnepaTypbl, Tak U ApYrux (hU3MYECKMX BENMYMH: OaBMeHUs,
pacxopa, YPOoBHS U T. M.

3.2.3.1 MNopknioyeHNne TepMOMETPOB CONPOTUBIEHUS

Pabota pgatuvkoB OCHOBaHa Ha TemnepaTypHOM 3aBUCUMOCTU 3fEKTPUYECKOro COMpo-
TMBMNEHUsT MeTannoB. [aTuuk u3nM4eckn BbINOMHEH B BUAE KaTYLIKM W3 TOHKOW MeOHOW unu
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 M3OMSIUMOHHOrO MaTepuana, 3akiioYeHHOW B 3aLLUTHYHO
rMnb3y. TepmMoMeTpbl CONPOTUBNEHUS XapakTepuayoTcs ABYMSi NapameTpamu: Ry — conpoTuBneHnem
patamka npu 0 °C M o — OTHOLIEHWEM pa3HWLbl COMPOTUBIIEHWIA AaTyuka, W3MEpPEeHHbIX Npu
Temnepatype 100 1 0 °C, K ero ConpoTUBIIEHNIO, U3MepeHHoMy npu 0 °C
(Ro), AeneHHbIM Ha 100 °C.

B npubopax ncnonb3yeTcs TpexnpoBoAHas cxema NoaKIoYeHNs
TEPMOMETPOB COMPOTUBIIEHUS. K OiHOMY 13 BbIBOAOB TEpMOpE3NCTOpa (R,
R: noacoeamHsoTCS ABa NPOBOAA, @ TPETUIA NOAKNoYaeTcs K Apyromy
BbiBOAY R; (puc. 3.6, Hymepaums KOHTaKTOB npvBeaeHa B [NpunoxerHun b
(tabrmua  B.1)). Takasa cxema MO3BOMSsieT  CKOMMEHCUMPOBATb
COMpPOTUBIIEHNE COEAMHUTENbHBIX NPOBOAOB. Mpu 3TOM Heobxoaumo
cobntoaaTh yCroBre paBeHCTBa CONPOTUBIEHWI BCEX TPeX NPOBOAOB.

TepMOMETpPbl  COMPOTUBMIEHUSI  MOTYT MOAKMoYaTbcs K npubopy C  MCMonb3oBaHUEM
[OBYXNPOBOAHOW TUHWUW, HO MPW 3TOM OTCYTCTBYET KOMMEHCauusi Npu W3MEHEHUW COMpPOTUBIIEHUS
coeavHUTEnNbHbIX NpoBodoB. [loatomy OyaeT HabmwogaTbCA HekoTopasi 3aBUCMMOCTb MOKasaHuin
npubopa oT konebaHun TemnepaTtypbl NPOBOAOB. B crnyyae ncnonb3oBaHus OBYXMPOBOAHON FMHUM
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Ana KoMneHcauun napasnTtHOro CconpoTmMBIiEHNA NpoBOLOB Heobxoaumo npu NoAroToBke an60pa K
pa60Te BbINOMHUTL AENCTBUS, YKa3aHHble B MpunoxeHum I.

3.2.3.2 MNoakntoyeHne TepMO3NEKTPUYECKUX NpeobGpa3oBaTenen

TepmoanekTpuyeckuii npeobpasoBaTtens (Tepmonapa) COCTOUT U3 ABYX COEAMHEHHbIX Ha OAHOM
M3 KOHLOB MPOBOAHMKOB, MW3TOTOBMEHHbIX W3 MeTannoB, o06nafallmx pasHbiMKM  TepMo-
3MeKTpUYEeckMMmn ceoncTeamm. CoeanHEHHbIE KOHLbI, HasbiBaeMble «paboynMm criaem», OrnycKalT B
nsamepsieMylo cpefly, a cBoGoaHble KOHLbI («XOMOAHbIV chaii») TepMonapbl NMOAKMHYaOT KO BXoAy
npubopa (pucyHok 3.7, Hymepauusi KOHTaKTOB MpuBeaeHa B

MpunoxeHun B (tabrvua B.1)). Ecnv Temnepatypbl «paGoyero» u 2TPMO
«XOMOAHOrO CrnaeB» pasfnuuHbl, TO TepMonapa BbipabaTbiBaeT
TepMoJ[IC, KoTopas 1 NoJaeTcst Ha U3MepuTers. paboud Bxon X-1
Mockonbky TepmMoQ[C 3aBUCUT OT PasHOCTU TemnepaTtyp ABYX + Bxop X-2
cnaeB TepMonapbl, TO [AMs MOMyYeHWs KOPPEKTHbIX MoKasaHuii - Bron X3
HeobXxoAMMO 3HaTb TeMmnepaTypy «XonofdHoro cras» (ee csobop-
HbIX KOHLIOB), YTOBbI CKOMMNEHCUPOBATb €€ B AarbHeMLInMX BbiYnc- T /I
NeHnsiX. xonoAoro coan
B npubopax npeaycMOTpeHa Cxema aBToMaTUYecKom Puc. 3.7

KOMneHcauun TemMnepartypbl CBOOOAHbBIX  KOHLIOB TepmMmonapbl.
Hatyuk TeMmnepaTypbl «X0No4HOro cnasa» yCTaHoBJIEH PAAOM C NpuUucoegNHUTENTbHbIM KINEMMHUKOM.

MpumeyaHue - [N OTKIKOYEHNS] KOMMEHCALMM «XOIOQHOIO criash» Heobxoammo BeecTu kog 100 (cm. n. 6).
KomneHcaums «xornogHoro crias» OyaeT BHOBb BKIHOYEHA TOMbKO MY M3MEHEHUM Koda Aardvka Wi HOBOM
BKIHOMEeHMM npubopa.
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MopknioyeHne Tepmonap K NpMbopy AOMKHO NMPOM3BOAUTLCS C
MOMOLLbIO  CreunarnbHbIX KOMMNEHCALUMOHHBIX (TEPMO3MEKTPOAHbIX)
NpoBOAOB, U3rOTOBMEHHBLIX U3 TEX Xe CaMblX MaTepuanos, Y4TO K
TepMornapa, npu 3TOM peKOMeHAyeTcs nomMelwatbs nposoga B
3aWmMTHbIN 3kpaH (puc. 3.8). [onyckaeTcsa Takke WUCMNOnb3oBaTb
npoBoAa 13 MeTannoB C TEPMOINEKTPUYECKUMI XapaKTEPUCTUKaMM,
KoTopble B Auana3oHe TemnepaTyp 0...100 °C aHamoruyHbl
XapakTepucTukam MaTepuarnos 3nekTpodos Tepmonapbl. [pu
COEAMHEHNN KOMMEHCALMOHHbIX NPOBOAOB C Tepmonapon u
npnbopom HeobxoanMo cobnoaaTte NONAPHOCTb. Puc. 3.8

el CIGA Tepuadnape:

BHumaHue! [lpu HapyweHMM yka3aHHbIX YCIOBWUIA MOFYT WMeTb MECTO 3HauuTenbHble
MOrPELLHOCTY MPY U3MEPEHUM.

3.2.3.3 MopknioyeHne [aTYNKOB, UMEKLUNX YHUDULIMPOBAHHBLIN BbIXOAHOW CUrHam Toka
WNU HanpshkeHus

MHorve  gaTyuMku  pasnuuHbIX  (PU3NYECKMX  BENUYMH  OCHALLUEeHbl  HOPMUPYHOLLUMMK
n3mepuTenbHblMM  NpeobpasoBaTensMu. Hopmupylowme npeobpasoBaTtenu TpaHCHOPMUPYOT
CUrHanbl C NepBUYHbIX NpeobpasoBaTenen (TepMonap, TEPMOMETPOB COMPOTUBIIEHUS!, MAHOMETPOB,
pacxofoMepoB U Ap.) B YHUMULIMPOBaHHBIN CUrHan NocTOSHHOrO Toka. BenuunHa aToro Toka nexuTt B
cnepyowmx auanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa
HOpMUpYtoLLero npeobpasoBaTtenst NPONopLUMoHaneH 3Ha4eHno PU3n4eckor BENNYMHbI, N3mepsemMon
[aTynmkoM, U COOTBETCTBYeT paboyemy [Auanas3oHy p[aTyvka, yKa3aHHOMY B €ro TeXHUYECKUX
xapaktepuctukax. B cBsism ¢ Tem, 4TO npubop wu3MepsieT TOSIbKO BXOAHOE HanpshkeHue, npu
NOAKMIOYEHUN [ATUMKOB MOCTOSIHHOTO TOKa HeobXOoAMMO MCMOMNb30BaTh BXOAsILLEE B KOMMIEKTaLMIO
Harpyso4Hoe conpoTueneHne RH=50,000+0,025 Om (cm. puc. 3.9 u Mpunoxenve b).
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Mpwn HeobxoaumocTn nuTaHns HOPMUPYIOLLMX
npeobpasoBaTeneil, UCMOMb3YHLMNX BHELIHUE WUCTOYHWUKWU MUTaHUS
NMOCTOSIHHOTO TOKa, MOXET MPUMEHSATLCS BCTPOEHHbIN B npubop
ranbBaHNYeCcKV M30MMPOBaHHbIA OT NUTalOLLEN CETU U U3MEPUTENBHOM
yacTu npmbopa UCTOYHUK 24 B.

MpumeuaHue! MakcumanbHas HarpysovHasi CrnocoBHOCTb
BCTPOEHHOro UCTOYHMKA NUTaHns cocTasnseT 80 MA.

Cxema NopkIyeHust K Npubopy MCTOYHMKA YHUBEPCArbHOTO

CcUrHana MoCTOSIHHOrO HampshkeHusi npusegeHa B lMpunoxexnun b
(cm. pucyHok B.3).
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4 Mepbl 6e3onacHocTu

Mo cnocoby 3awuThl OT NOpaXKeHUs 3NeKTPUYECKMM TOKOM npubop cooTBeTcTBYeT Knaccy Il no
FOCT 12.2.007.0-75.

Mpu aKkcnnyaTaummn, TexXHUYEecKoM OOCnyXMBaHUM W NOBepke Heobxogumo cobnogaTh
TpeboBanna MOCT 12.3.019-80, «[lpaBun aKcnnyaTaumu 3reKTPOYCTAHOBOK noTpebutenen» u
«[MpaBvn oxpaHbl TPyAa Npu aKcnyaTauum anekTpoycTaHOBOK NoTpebutenemns.

Ha oTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcrnyaTaumu NPUCYTCTBYET HampspkeHue
BenunynHon o 250 B, onacHoe ans yenoBeyeckon xu3Hu. Jliobble noakntoveHust kK npubopy n paboTsbl
10 ero TeXHNYEeCKoMy 06CMYXVMBaHUIO NPOU3BOASATCS TOMBKO NPMW OTKIIOYEHHOM NUTaHuM npubopa.

He ponyckaetcs nonagaHvwe BnarM Ha KOHTaKTbl BbIXOAHOTO pa3bema W BHYTPEHHUE
aneKkTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxxaHveM B aTMocdepe KUCHOT, LenoYen, macen u T. .

MopknioyeHne, perynupoBka u TexobcnyxuBaHue npubopa AOMKHLI NPOM3BOAWUTLCS TONBKO
KBanMuUMpoBaHHbIMU CneuuanucTamm, N3y4mBLLUMMY HacTosILLee pyKOBOACTBO MO IKCnyaTauuu.

BHumaHue! B cBSI3n C HanMuMem Ha KNEeMMHVKe OMacHOro AMns XW3HW HanpsbkeHus npubopsl,
M3roTOBMIEHHbIE B KOpMycax LMTOBOro kpennexwus (mogmdmkaumm 2TPMO-LUL.Y n 2TPMO-LU2.Y),
OOMKHbI  YCTaHaBMMBaTbCS B LUMTax YNpaBlieHWs, [OCTYMHbIX TOMbKO  KBaNMULUMPOBaHHbLIM
cneunanuctam.
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5 MoHTax npubopa Ha 06bEeKTe 1 NoAroToBKa K padbore

B pasgene onucbiBalOTCA MOHTaX, KpenneHue 1 NogknoveHne npmﬁopa.

5.1 MoHTax npubopa

YcTaHoBKa NpuGopoB HACTEHHOro MCMNOJTHEHUSA

1 3akpenuTb KPOHWTENH Tpemsi BUMHTaMuM M4 x 20 Ha
NOBEPXHOCTKN, NpeAHasHavyeHHOW AN ycTaHoBKM npubopa (cm.
[MpunoxeHve A 1 pucyHok 5.1, a). 6) /

MpumeyaHue - BUHTLI AN KpenneHus KPOHWTENHa He BXOAAT
B KOMMNJEKT NOCTaBKK.

2 3auenuTb KpenexHbI Yrornok Ha 3afHen cTeHke npubopa 3a
BEPXHIOK KPOMKY KpOHLUTENHa (pucyHok 5.1, 6)

3 lMpukpennte NpnbOp K KPOHLITENHY BUMHTOM M4 x 35 u3
KOMMneKTa noctaBku (pUCyHoK 5.1, 8).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUA
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YcTtaHOBKa NpMOOpPOB LWMUTOBOIO UCMOSTHEHUS

1 MMoaroToBMTb Ha LWMTE YNpaBfeHuss MecTo Ans
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2  YcrtaHoBMTb npubOp Ha WuTe YynpaereHus,
ucnonb3ys ANs ero KpenneHWsi MOHTaXHble 3reMeHTHl,
BXOAsILLME B KOMMIEKT nocTaBku npubopa.

3 BcraButb npubop B creumanbHO MOAroTOBREHHOE
OoTBEpCTVEe Ha NMueBoN nNaHenwu wmta (cMm. MNpunoxexve A un
puUCyHoK 5.2, a).

4 BcraBuTb uKcaTopbl M3 KOMMMEKTa MOCTaBkn B
0TBEpCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5 C ycunuem 3aBepHyTb BUHTBI M4 x 35 u3
KOMMIIeKTa NoCTaBKN B OTBEPCTUAX Kax/aoro dpukcaTtopa Tak,
4TOObI NpMbOp ObiN NMOTHO MpwXaT K NUUEBON nNaHenu
wmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

1 MogroToBnTb MecTo Ha DIN-pelike anst ycraHoBku npubopa.

2 VYcraHoBuTb npubop Ha DIN-peliky B COOTBETCTBUMM C
pucyHkom 5.3.

3 C ycunvem npugasutb npubop k DIN-peiike B HanpasreHuw,
nokaszaHHOM CTPEerKoMW, A0 UKCaLmmM 3aLlenku.

5.2 MOHTaX BHeLlHUX cBsA3en 1

5.2.1 O6wue TpeboBaHusA

A

Puc. 5.3. Moxtax npubopa
¢ kpennexuem Ha DIN-peiky

Mpwu MOHTaxe pekomeHayeTcs cobnopatb cnegyrowme
TpeboBaHus.

1 MopkntoveHne npubopa crnegyeT Npou3BoanTb K ceTeBoMy cuaepy
220 B 50 Iy, He cBsI3aHHOMY HEMNoOCpPeACTBEHHO C NMUTAHWEM MOLLHOTO
cunosoro obopynoBaHusi. Bo BHelHen Lenu pekoMeHOyeTCsi YCTaHOBUTH BbIKMHOYATENb NUTaHUS,
obecneynBaloLLMii OTKIIOYEHWE Npubopa OT CETU U NnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

2 Cxembl NOAKMIOYEHMSI OATYMKOB K Npubopam pasnuuHbiX Moaudukauuii npvBeAeHbl B
MpunoxeHun B. MNapameTpbl MMHUM COeAMHEHUs NpMbopa ¢ A4aTYMKOM NpuBeaeHbl B Tabnuue 5.1.

31



Ta6nuua 5.1 - MapameTpbl MIMHUU CBA3U NPUGOPa C AaTYMKAMU

Tun gaTtumka OnvHa NUHWUA, M, ConpotusnexHune WcnonHeHne nuHumn
He Gonee nuHuu, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
CONpOTMBIIEHNS! ' paBHOIN ANUHbI U CeYeHUst
Tepmonapa 20 100 TepMoaneKTpoAHbIN Ka~6enb
(KOMNeHCcaLUMOHHbIN)
YHUMUMpOBaHHbIV
CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
TOKa
YHUdMUMpOBaHHbBIV
CUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas
NOCTOSIHHOTO TOKa

3 BcTpoeHHbI B NpMBop MCTOYHMK NMOCTOSIHHOTO HanpsikeHus 24,0+2,4 B cnepyeT ucnonb3oBaTb
ONS NUTaHWA akTUBHBIX AaTYMKOB C aHaNoroBbIM Bbixogom (n. 3.2.3.3).

5.2.2 Yka3aHuA N0 MOHTaxy

PekomeHaaLmm No opraHnsaLmMmn MOHTaxa criefytoLme.

MoarotoBuTh Kabenu Ons coefAuHeHus npubopa C AaTYMKOM, a Takke C UCTOYHUKOM MUTaHus
220 B 50 I'u.

Ons obecnevyeHns HageXHOCTU 3NEKTPUYECKUX COeaMHEHUIn pekoMeHOyeTcsi MCnonb3oBaTh
Kabenu MefHble MHOTOXWMbHbIE, KOHLbI KOTOPbIX Mepend MOAKMOYEHUeM criegyeT TulaTeslbHO
3a4UCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen HeobXoaMMO BbINOMHATE C TAKUM pacyeToM, YToObl Ux
OrosieHHble KOHLbI MOCre MOAKMIoYeHUst K Npubopy He BbICTynanwu 3a npegens! kneMmHuka. CeveHne
Xun kaBeneit JOIMKHO BbITb He Gonee 1 MMZ.
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B Kopnycax HacCTeHHOro KpenmneHua KOHUYeCKne 4acTu YnnoTHAKLLUX BTYNOK Cpe3aTb Takum

oGpasoM, 4YTOOBI BTYyIKa NAIOTHO npunerana K NnoBepxXHOCTU kabens.

MpumeyaHus

1.

KabenbHble BbIBOAbLI Npubopa paccuuTaHbl Ha NOAkNoYeHne kabenen ¢ HapyXHbIM AUamMeTpoM
oT 6 80 12 Mmm.

ﬂﬂﬂ YMEHbLUEHUA TPeHUa Mexay pe3VIHOBOVI NOBEPXHOCTbIO BTYJIKMU U kabens pekomMmeHgyeTca
NPUMEHATb TalnbkK, KpaxmMman u 1.4.

I'Ipvl npokKnagke kabenew cneayet  BbloennuTb  NIMHUKM  CBA3W, coeuHArolne an6op

C [aTyMKoM B CaMOCTOATEsIbHYKO Tpaccy (VIJ'IVI HECKOJ1bKO Tpacc), pacnonaraa ee (VIﬂVI I/IX)
OTAENbHO OT CUIIOBbIX Kabenen, a Takke OT kabenen, co3aarlLMX BbICOKOYACTOTHLIE U NMNynNbCHbIE
nomMexwu.

BHumanue! [nsa 3awmTbl BXOAOB MpubGopa OT BAWSIHWS MPOMBILLIEHHBIX 3NEKTPOMarHUTHbIX

nomex nMHUKM CBSA3N npubopa C AaT4yMKOM crnefyeT dKpaHupoBaTb. B kayecTBe akpaHOB MOryT ObITb
Mcnonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHupyloWwyMMKW onneTkamu, Tak W 3a3eMreHHble
cTanbHble TPybObl noaxoasiiero guameTpa. AkpaHbl kabenen ¢ sKpaHMpPYOLWMMKN onneTkamu cnegyet
NOAKIMIOYNTL K 3a3€MITEHHOMY KOHTAaKTY B LLWTE ynpaBrieHus.
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5.3 NMoaknroyeHue npubopa

CoeguHeHne npubopa C WMCTOYHUMKOM MWTaHuA (CeTbid) W AaTyMkamu  MpoOU3BOAMTCHA
Nno COOTBETCTBYIOLIMM Cxemam, npuBeAeHHbIM B [punoxeHun b, ¢ cobnogeHnem N3noXeHHON Huxe
nocnenoBaTenbHOCTM AENCTBUN:

1. Mopgkntountb NpUBOP K UCTOYHWKY NMUTAHUS;

2. TogaTb NUTaHWe, BbICTaBMTb koAbl TUNa Aatymka (napameTpbl b1-0 1 b2-0), 3aTeM CHATL

nuTaHue;
3. TloakniouYnTb NUHUK CBS3N «NPUBOP — AATUYUKU» K NePBUYHBIM NpeobpasoBaTensim;
4. ToaKnYnTb NNHUK CBA3K «NPUBoP — AaT4nKK» K BXogam npubopa.

BHumaHume! [Onsa 3awmTbl BXOAHbIX Lienen npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTMYECKOr0 3MEKTPUYECTBa, HaKOMMEHHOro Ha JMHUSAX CBS3W «npubop — JdaTyvk» nepeq
NOAKMIYEHNEM K KMEMMHUKY npubopa, UX Xunbl criegyeT Ha 1...2 cek COEAMHUTb C BUHTOM
3a3eMneHns WwuTa.

[Mocne nogaun HanpspkeHus nuTaHus Npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTU AaTyMKa M NWHWKU CBA3WN Ha LMGPOBOM MHAMKATOpe OTOOpa3nTCs Tekyliee 3HaveHune
n3mepsieMon BenuuMHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT peaslbHOMY 3Ha4eHuto
n3mMepsieMol BEMUYMHBI, HEOOXOANMO NPOBEPUTL UCMPABHOCTL AATYMKA U LIENOCTHOCTb NIMHWMN CBSI3M,
a Takke NpaBWNbHOCTb UX MOAKMIOYEHMS.

BHumanue! Tpu npoBepke WCMpPaBHOCTM AaTyvka W NIMHUKM CBA3W HEOOXOOMMO OTKIYUTL
npubop ot cetu nutaHusA. Bo u3bexaHwe BbIxoga npubopa M3 CTPOS Mpu NpoBepke Lenen
HeobxoaMMO MCnonb3oBaTb U3MEpPUTENbHbIE YCTPONCTBA C HanpshkeHWem nutaHus He 6onee 4,5 B,
npu 6onee BbICOKMX HAMPSHXKEHUAX MUTAHUA ITUX YCTPOWCTB OTKMIOYEHWE fatyuka oT npubopa
obszaTensHo.

34



6 Pexxumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBAaTL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUPOBAHUE.

6.1 Pexxum PABOTA

Pexum PABOTA sBRNSIeTCS OCHOBHbIM 3KCMyaTaUWMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMAaTWMYECKN BXOAMT MPU BKIIOYEHUU NUTAHUS. B gaHHOM pexume npou3BOAMTCS ONPOC BXOAHbIX
[aTYMKOB C BbIYMCIIEHMEM MO MOSyYEHHbIM AaHHBbIM TEKYLUMX 3HAYEHUN U3MepsSieMbIX BEMUYUH U
oToGpaxeHnem ux Ha UMPOBOM MHAMKATOPE M BblAayel HeoOGXOAMMbIX CUTHAroB Ha BbIXOAHbIE
yCTpONCTBa.

B npouecce paboTbl Npuvbop KOHTPONMPYeT MCMPaBHOCTb BXOAHbIX AATYMKOB M, B crnyyae
BO3HMKHOBEHUSI aBapuM MO  BXody, CurHanusumpyetr o6 3ToM MuraHvem cBseTogmoaa
COOTBETCTBYIOLLEr0 KaHana uamepeHus «I» unu «ll» n BbIBOOOM Ha UUGPOBOA WHAMKATOP
COOOLLEHNS, COOTBETCTBYIOLLErO aBapuiiHon cutyauum (cm. Mpunoxenve [1). ABapuiiHas cutyaums
BO3HWKAET Mpu BbIXOAE U3MEPSIEMON BEMUYUHBI 32 AOMYCTUMbIA AMana3oH KOHTpons (cMm. Tabnuuy
2.2) vwnu npu BbIXO4E U3 CTpos Aatumka (OOpbIB UMM KOPOTKOE 3aMblkaHWe TepMOMETPOB
COMPOTUBIEHMS, OOPbLIB TepMonapbl UM YHUULIMPOBAHHOIO AaTymKa).

BHumanue! [Npubop nHanumpyer:

e TemnepaTtypy «XOfIOfHOro cnas» — B Criyyae KOpoTKOro 3aMblkaHWs Tepmonapel;

e 3HAYEeHME HWXKHEro npefena guanasoHa — B Criydae KOpoTKOro 3ambikaHus gatyvkos 0...1 B, 0...5
MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HayeHWe cepeuHbl AMana3oHa — B CryYae KOpOTKOro 3aMbikaHus garymka —50...+50 mB.
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6.2 Pexxum MNPOrPAMMUPOBAHUE

Pexvum TMPOrPAMMUWPOBAHUE npenHa3HayeH
ANSA 3a4aHvsa 1 3anucu B 3HEProHes3aBUCHMYIO NamaTb
npubopa Tpebyembix npu akcnnyarauum
nporpaMMupyembix napameTpoB. 3afaHHble 3HaYeHus
napameTpoB COXPaHATCA B NamsaTu npubopa npu
OTKIIOYEHWUWN NUTaHUS.

MpumeyaHue - 3HaveHve napametpoB bl-7 un b2-7
onpegenseT TOYHOCTb  OTOOpaXeHWs  MHOVKauM u
MacLITabupyeT 3HaveHusi 1 AmanasoHbl napameTpoB b1l-5,
b2-5, b1-6 n b2-6. MacLuTabrpoBaHve BbINOHAETCA NyTeM
YMHOKEHIS TEKYLUX 3HaYeHUIN yKa3aHHbIX NapameTpoB Ha
K03 PULMEHT 107, rge X — 3HaueHue napameTpa b1-7 (b2-
7).

Ecnm B  TeyeHne 20

CeK B pexume

MPOrPAMMNPOBAHWE He npousBoauTcs onepaumii ¢ KHOMKaMu,

Bo3BpaLlaetcs B pexum PABOTA.

LA
Yy -‘:' S_v-. Pexom PABOTA

our

VARXMBATE
HE meHee 3 cex.

1
— |A Yetanoska koga |

-- f‘—l 1 BAOAA B MOLEAYTY |

. 1

By a |
isane?aﬁuﬁn:..\?mm: , | b—i-— OH&]

| Voranoasa snavenil |
| napametpos |
| ey b o, piec. 6.2 1

Puc. 6.1. NocnepoearensHocTs paboTsl ¢
npuGopom NpW 3afaHKK NapameTpos

npuGop aBTOMaTUYeCcKu

Bxop B pexum NPOrPAMMNPOBAHWUE ocyllecTBnseTcs HaxaTnem U yaepXxuBaHUeM KHOMKM

nPar,

pucyHkax 6.1 n 6.2.
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Puc. 6.2. MocnenoBatenbHocTb paboTbl ¢ NnpuGopom
npu 3agaHuu napaMeTpoB ([1g rpynnsl napameTpoe b)
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[ns 3awmTbl NporpaMMupyeMbiX NapamMeTpoB OT HECAHKLMOHUPOBAHHOTO U3MEHEHMST paboymx
pexumoB B npubope cnyxuT napameTp cekpeTtHoctn b0-0, B KOTOPOM yCTaHaBnuBaeTCst 3anpeT Ha
M3MeHeHWe napameTpoB. [lpu yCTAHOBNEHHOM 3anpeTe paspeLlaeTcsl TOMbKO MPOCMOTP paHee
3a4aHHbIX 3Ha4YeHu napameTpoB. JocTyn k napaMeTpy CEKPETHOCTM OCYLLECTBIISETCA TOMbKO Yepes
kopn 246.

BHumaHume! [1ns Bo3BpaTa BCex 3aBOACKNX YCTAHOBOK Heobxoanmo HabpaTtb kog 118.
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7 TexHn4eckoe obcnyxuBaHue

7.1 O6Lwwue yKkasaHusA

TexHuyeckoe obcnyxuBaHve npubopa NPOBOAUTCS HE pexe OLHOro pasa B LUECTb MeCSLEB U
COCTOMT B NPOBEPKE KpensieHnst npubopa, BUHTOBLIX COEAMHEHWUI, @ Takke yaaneHuu nbiiv 1 rpsian ¢
KneMMHuka npubopa. MNpu BbINONHEHMU paboT No TexHUYeckomy obcnyxvBaHuio npubopa cneayet
cobntoaaTte Mepbl 6e30nacHOCTH, U3NOXEHHbIE B pasaene 4.
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8 MapkupoBka npubopa

Ha Kopnyc an60pa N NpUKpenneHHbIX K HemMy Tabnuykax HaHoCATCS:

HaumeHoBaHue npubopa;

cTeneHb 3awmTbl kopnyca no FOCT 14254;

HanpspkeHWe W YacToTa NMUTaHus;

notpebnsemas MOLLHOCTb;

Knacc 3awuTbl OT NopaxeHusi anektpuyeckum Tokom no FOCT 12.2.007.0
3HaK yTBEPXAEHMS TUNa CpeacTB U3MepeHni;

3Hak cooTtBeTcTBus no FOCT P 50460;

3aBoACKON HoMep npubopa K1 rog Bbinycka.

Ha notpebutenbckyto Tapy HaHocAaTCS:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep NpuGopa v rog Beinycka.

9 YnakoBKa npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbINOMHEHHYI0 N3 KopoboyHoro kapToHa no FOCT 7933-89.
YnakoBka uszenui npu nepecsinke noytor no FOCT 9181-74.
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10 TpaHCcnopTUpPOBaHue U XpaHeHue

10.1 MNpunbopbl TPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte noboro Buaa. KpenneHnve Tapbl B
TPaHCMOPTHBLIX CpeAcTBax [AOMMKHO NPOM3BOAMTLCS COMMIAacHO nNpaBuiam, [OEUCTBYIOLWMM  Ha
COOTBETCTBYIOLLUX BUAAX TPAHCMopTa.

10.2 YcnoBusi TpaHCNOPTMPOBaHWSA AOMKHbI COOTBETCTBOBaTh YycroBusm 5 no MOCT 15150-69
npu TeMnepaTtype oKpyxatollero Bo3gyxa oT MuHyc 25 go +55 °C c cobnogeHnem mep 3alwmTbl OT
yAapoB 1 BUbpauui.

10.3 lNepeB0O3Ky OCYLLECTBNATL B TPAHCMNOPTHOW Tape MOLITYYHO UMW B KOHTENHEpaX.

10.4 YcnoBusi XpaHeHVWsi B Tape Ha cknage W3roToBUTENs WM NoTpebuTens [AOSKHbl
cooTBeTcTBOBaTh ycnouam 1 mo [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIe NPUMECH.

MpuGopbl cregyeT XpaHUTb Ha CTennaxax.

11 KomnnekTHoCTb

Mpubop 1 wr.
MacnopTt 1 aK3.
PykoBoacTBo no akcnnyatauum 1 aka.
["apaHTuiiHbIN TanoH 1 3k3.

MpumeyaHue - W3rotoButenb octaBnsieT 3a cobOM nNpaBO BHECEHUS [OOMOJIHEHWUM
B KOMMMEKTHOCTb n3genusi. MonHas KOMNeKTHOCTb yka3zaHa B macrnopTe KOHTponnepa.
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12 FapaHTUMHbIe 06A3aTenbLCTBA

12.1 WNsroToBuTenb rapaHTUpPyeT COOTBETCTBME Mpubopa TpebosaHusm TY npu cobnogeHun
YCNOBWI 3KcnnyaTauum, TpPaHCNOPTUPOBAHNSA, XPAaHEHUS N MOHTaxa.

12.2 MapaHTUiHbIN CPOK 3KcnnyaTaumm — 5 neT co AHA NPOAaXMU.

12.3 B cnyyae BbIxoAa npubopa n3 CTposi B Te4eHue rapaHTUMHOIO Cpoka mpu cobnopeHnu
nonb3oBaTenemM yCcrnoBWi 3KcniyaTaunn, TPaHCNOPTUPOBAHUSA, XPaHEHUS 1 MOHTaxa npeanpuatne
M3roToBUTENb 0653yeTCs OCYLLECTBUTL €ro 6ecnnaTHbI PEMOHT UMK 3aMeHy.

12.4 Mopsipok nepefaydn n3genusi B peMOHT CoaepXKaTcs B NacrnopTe v B rapaHTUNHOM TaroHe.
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MpunoxeHune A. NaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 geMoHCTpupyeT rabapuTHble M YCTaHOBOYHbIE YepTexu npubopa HaCTEHHOro
Kkpennexunsa H.

.___@g_-‘ 05 Yronok
KPOHWITERH
—
|
o| 0 !
g2
b |
|
v

Puc. A.1. Npubop HacTeHHoro kpennexns H

MpumeyaHue - BTyﬂKVI noapesatb B COOTBETCTBUM C AMaMeTpOM BBOOHOIo kabens.
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW1.

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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kpennexus LW2.

Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LUMTOBOroO

NALIEBARA NAHENb LWMTa

>2{Jg

42402

Puc. A.3. NMpubop wmtosoro kpennenus LLI2
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Ha pucyHke A.4 npuBeaeHbl rabapuTHbie M yCTAaHOBOYHbIE YepTexu npubopa ¢ KpenneHvem Ha
DIN-peiky.

90
44

~%8 | 12—
Puc. A.4. NMpubop c kpennexmem Ha DIN-peiiky [
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MpunoxeHne b. CxemMbl NogknoYeHUs npubopa

HasHayeHve KOHTaKTOB KNEeMMHbIX KOJI0A0K MpUbopoB npueeaeHo B Tabnuuax b.1 n B.2.

Ta6bnuua B.1 - Ha3HayeHne KOHTaAKTOB KNEMMHOM Konogku npubopa B HacTeHHoM H u
wurtoBom L1, L2 ncnonHeHusx Kopnycos

Homep koHTakTa Ha3HayeHune Homep KkoHTakTa Ha3HayeHue

1 Cetb 90...245B 9 Bxop 1-1
2 Cetb 90...245B 10 Bxog 1-2
3 11 Bxopg 1-3
4 12 Bxopn 2-3
> He MCronbaytoTes 13 Bxon 2-2
6 14 Bxop 2-1
7 15 -24 B

8 16 +24 B
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Tabnuua B.2 -Ha3HayeHne KOHTAKTOB KreMMHOWN Komogku npu6opa B DIN-peeyHom [
WUCMONHEeHNN Kopnyca

Homep HasHauyeHue Homep koHTakTa HasHauyeHue
KOHTaKTa

1 Cetb 90...245B 9 +24 B

2 CeTb 90...245B 10 -24B

3 11 Bxog 2-1
4 12 Bxopn 2-2
> He ncrnonb3ytoTes 13 Bxon 2-3
6 14 Bxog 1-3
7 15 Bxop 1-2
8 16 Bxog 1-1

Ha pucyHke B.1 - B.4 npuBeaeHbl cxeMbl NoakmoyeHus npubopa.
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T,°C

Bxopg x-1

Bxop x-2

Bxop x-3

Puc. B.1. Cxema nogxnioyeHus
TEepMOMETpa CONpPOTUBNIEHUS

Bxop x-1

Bxop x-2

Puc. B.3. Cxema nogknioueHus
aKTMBHOTO aTYMKA C BLIXOAOM
B BuAe HanpsxeHus -50 ... 50 mB

wm0...1B

Bxop x-3

Bxog x-1

m + Bxop x-2
L Bxopg x-3

Puc. B.2. Cxema nogxnioyeHus
TEepMO3N1eTPUYECcKoro
npeobpasoBarens

Bxop x-1

+
[ —* Bxop x-2

D IR, _
Bxop x-3

R,=50,000 = 0,025 Om

Puc. B.4. Cxema nogxnioueHusa
aKTMBHOTO AaTYMKA C TOKOBbIM
Bbixogom 0 ...5,0... 20

unn4... 20 MA




MpunoxeHune B. NMporpammupyembie napameTpbl

MpunoxeHne copepxuT lNepeyeHb MporpamMMUpyeMbiX MapameTpoB npuGopa B TabnuyHOM

Buae.

Mporpammmpyemble NapaMeTpbl NpeacTaBsneHsl B Tabnuue B.1.

Ta6nuua B.1 - MNepeyeHb nporpammMmup,

yeMbIiX napamMeTpoB

Mapamer, onycTUMble 3aBopackas 3HaueHus
B P Rony KommeHTapum A
O6o3HaueHne | HaumeHoBaHue 3HaveHns ycTaHOoBKa | nonb3oBarens
b0-0 MapameTp 01 pa3speLLeHo U3MEHSITb 01
CEeKPEeTHOCTH pabouvie napameTpbl
Ans rpynnel B 02 3anpeLLeHo U3MeHsTb
paGouve napameTpsbl
b0-4 Pexum 00 OOVHOYHBIN PEXUM. 01
MHOMKaLMM BbiBOA TOMbLKO NEPBO-
ro KaHana uamepeHusi
01 Py4Hon pexum. Beiog
NepBoOro WM BTOPOro
KaHana uamepeHust
02 ABTOMaTUYeCKUn  pe-
Xum. BbiBog nepeoro
WnM BTOPOrO  KaHana
13MepeHus
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MpogomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBoackas 3HaueHus
O603HauyeHne | HaumeHoBaHue 3Ha4vYeHusA ycTaHOBKa nonb3oBaTtens
03 PyuHon  pexum.  BbiBog
nepeoro, BTOpPOro kKaHana
n3mepeHusa n AT
04 ABTOMaTUYECKNA pexum.
BeiBog nepBoro, BTOpOro
kaHana namepenuns n AT
b1-0 Kog tvna 01 Cu 50 (0:=0,00426 °C ™) 01
AaTumka, 09 50M (a:=0,00428 °C )
paGotatotiero 07 Pt 50 (¢:=0,00385 °C %)
::H';ifo"" 08 500 (a=0,00391 °C %)
00 Cu 100 (¢=0,00426 °C %)
14 100M (0:=0,00428 °C ™)
02 Pt 100 (¢=0,00385 °C )
03 1000 (0=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C ™)
30 Cu 500 (¢=0,00426 °C %)
31 500M (0=0,00428 °C %)
32 Pt 500 (¢:=0,00385 °C )
33 500 (2=0,00391 °C ™)
34 Ni500 (¢=0,00617 °C ™)
35 Cu 1000 (0=0,00426 °C ™)
36 1000M (0:=0,00428 °C ™
37 Pt 1000 (0=0,00385 °C ™)
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MpogomkeHne Tabnuubl B.1

MapameTtp Honyctumeie KoMmeHTapuu 3aBoackas 3HaueHun
0603Hauenne | HanmeHoBaHMe 3HayYeHus ycTaHoOBKa nonb3oBarens
38 10000 (2=0,00391 °C ™)
39 Ni 1000 (0=0,00617 °C ™
15 53M (a=0,00426 °C )
04 TXK (L)
20 TXK (J)
19 THH (N)
05 TXA (K)
17 TOM (S)
18 Tn (rR)
16 TMP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 HanpspkeHue -50...+50 mB
13 Hanpsbkenune 0...1 B
oFF BbIK/IOYEH
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaueHus
O6o3HaueHne | HaumeHoBaHne 3HaueHus ycTaHOBKa | nonb3oBarens
b1-1 Koppekums -50.0...50.0 CymmupyeTtcs ¢ 0.0
«caBur N3MepeHHbIM
xapakrepuc- 3HayeHnem
TUKu» ana T1
b1-2 Koppekums 0.900...1.100 M3mepeHHoe 3HaveHne 1.000
«HAKIOH YMHOXaeTcsl
Xapakrepuc- Ha 3afaHHbIN
TUKM» ana T1 koadppuumeHT
b1-3 Pexum paboThbl oFF BbIKIMIOYEH oFF
BbIYMCIINTENS on BKITIOYEH
KBafpaTHOro
KOPHS! no
nepBoMy BXoay
*b1-5 MokasaHwve npu- —999...9999 0.0
6opa aons
HWXHero npegena
YHUDULMPOBAH-
HOro BXOAHOro
curHana T1
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue

HaumeHoBaHue

Hdonyctumble
3HaveHus

KommeHTapum

3aBoackas
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

*b1-6

MokasaHwve
npu6opa ans
BEpXHero
npegena
YHUDULMPOBAH-
HOro BXOAHOro
curHana T1

—999...9999

100.0

b1-7

Monoxexue
[EeCATUYHOMN
TOYKM Npu
nHaVKaumm
napameTpoB
nepBoro kaHana

0,1,2n

Cwm. Mpumevarne
Ha cTp. 35

Monoca
undpposoro
dunbLTpa NepBoro
KaHana

0.0...30.0

[eq. nam.]

30.0

MocTosHHas
BpPEeMeHU
u1dpoBoro
dunbTpa Nepsoro
KaHana

[cex]
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaueHus
O6o3HaueHne | HaumeHoBaHue 3HaueHus ycTaHoBKa | nonbk3oBarens

b2-0 Kog Tvna aHanormyHbl 01

fartuvka, napameTpy

paboTatoLLero Ha b1-0

BTOPOM KaHarne
b2-1 Koppekumst -50.0...50.0 CymmupyeTcsi ¢ 0.0

«caBur N3MEpPEHHbBIM

Xapakrepuc- 3Ha4YeHnem

TUKU» ana T2
b2-2 Koppekums 0.900...1.100 M3mepeHHoe 3HaveHne 1.000

«HAKIOH YMHOXaeTCst

Xapakrepuc- Ha 3afaHHbIN

Tukv» ans T2 KoappuumeHT
b2-3 Pexum paboThbl oFF oFF

BbIKITOYEH

BblYMCIMTENSA

KBagpaTHoOro on BKITHOYEH

KOPHsI no

BTOPOMY BXOAY
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue

HaumeHoBaHue

Hdonyctumble
3HaveHus

KommeHTapum

3aBoackas
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

*h2-5

MokasaHwve
npu6opa ans
HWXHero npeaena
YHUDULMPOBAH-
HOro BXOAHOro
curHana T2

—999...9999

0.0

*b2-6

MokasaHwve npu-
6opa aons
BEpXHEro
npegena
YHUDULMPOBAH-
HOro BXOAHOIO
curHana T2

-999...9999

100.0

Monoxexue
[ecAaTU4HON
TOYKV Npun
MHAMKaLMK
napameTpos
BTOPOro KaHana

0,1,2u

Cwm. MNpumeyarmne
Ha cTp. 35
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OKoH4YaHue Tabnuubi B.1

Mapamer, onycTUMbIe 3aBoackas 3HaueHus
P P Rony KommeHTapum A
O6o3HaueHne | HaumeHosaHue 3HaueHus ycTaHOBKa | nonb3oBatens

b2-8 Monoca 0.0...30.0 [ea. nam.] 30
LMdpoBoro
dunbLTpPa BTOPOro
KaHana

b2-9 MocTosHHas 0...99 [cex] 2
BpPeMeHu
LuMdpoBoro
unbTpa BTOPOro
KaHana

MpumeyvaHne - B 3aBucuMocTM OT Moaudukauum npubopa M TeKylMX HacTpoeK YacTb MnapameTpoB UMM WX
3Ha4YeHNst MoryT ObiTb CKpbITbI. YCMOBUSI AOCTYMNHOCTM NSt peAakTUpOBaHUSi U BO3MOXHbIE 3HAYEeHUs1 OTAEMNbHbIX
napameTpoB criegyoLume:
1. MapameTpbl b1-3...b1-6 (b2-3...b2-6) QOCTYNHbI ANS PEAAKTMPOBaHUS,, €CMM Ha BXO4E WCMoNb3yeTcs
YHUULIMPOBAHHBI AaTuMK (COOTBETCTBYET 3HadYeHuto napameTpa b1-0 (b2-0) = 06,10...13).

* - OTMeYeHbl NapaMeTpbl, 3Ha4YEHWUsI KOTOPbIX MEHSIOTCS NPU U3MEHEHUU napameTpoB b1-7 u b2-7.
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MpunoxeHune I' CoegnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYyXNpPOBOJHOWN cxeme

MpunoxeHue COOEPXKUT OMUCAHWME U NMPUMEPbLI MOAKIOYEHUS] TEPMOMETPOB COMPOTUBMEHUS MO
[BYXMPOBOAHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MUCMOMb30BaHUS TPEXTNPOBOAHON CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NMOMHWUTB, YTO NokasaHus npubopa GydyT 3aBUCETb OT U3MEHEHWSI COMPOTMBIIEHUS
NPOBOAOB NNHWUN CBA3N «TEPMOMETP — MpMBOP», NPOMUCXOASLLEro NOA BO3AENCTBMEM TeMnepaTypbl
oKpyxarolwlero Bosayxa. [ns KomneHcauuum napasuTHOro COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL creayoLye AeNCTBUS.

1) Nepepn Havanom paboTbl YCTAHOBUTL NepeMblyku Mexay koHTakTamm Bxog X-1 n Bxog X-2
KneMMHuka npubopa, a ABYXNPOBOAHYHO NMHUIO MOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MogxnoynTb K NPOTUBOMOMNOXHBLIM OT NPMbopa KOHLUAM fIMHWUM CBA3W «TePMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBMAEHWA C KaccoM TouyHocTu He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWUIO TepMOMETpa
npu Temnepatype 0 °C (B 3aBUCMMOCTU OT TUMNa AaTumKa).

4) MNMopgaTtb Ha npubop nuTaHne n 4yepes 15-20 cek NO nokasaHWsM LMEPOBOro MHAUKaTOpa
onpeaenuTb BENUUMHY OTKIIOHEHMS Temnepatypbl oT 0 °C No Kaxgomy KaHany n3mMepeHus.
5) BBectn B namsitb npubopa 3Ha4yeHuWe KOPPEKLUUWN «COBUI XapaKTepPUCTUKWM» ANS Kaxgoro
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kaHana (b1-1 n b2-1), paBHoe No BenuuMHe MokasaHuAM npubopa n B3ATOE C NPOTUBOMOMOXHbLIM
3HaKOM.

6) MNpoBepuTb NPaBUILHOCTbL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSst 3Ha4YeHust conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM M3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHMe ¢ npubopa, 0TCOeANHUTL MUHUIO CBA3M OT MarasnHa CONpPOTUBIIEHWA 1
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKkasaHHbIX AeNCTBUI NpMBOp roToB K AarnbHevien paboTe.
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MpunoxeHune [1. Bo3MOXHble HEMCNPABHOCTU N CNOCOOLI X

yCcTpaHeHusA

B tabnuua [.1 npeactaBneHbl BO3MOXHbIE HEMCNPABHOCTU U CNOCOBbI MX YCTPaHEHMSI.

Ta6bnuua 0.1
MposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
Ha wvHovkaTope B pexume
PABOTA oTobpaxatoTcsi:
n0.dt [aHHble elle He roToBblI. MopoxpaTthb 2...3 cek.
Mpw nHavkaumm AT Ha ogHom m3 | MpoBeputb  paboToCnoCOGHOCTH
BXOAOB OOHapyxeHa aBapuiHasi | AaTyYvKOB
cuTyaums
OCL.H Temnepatypa «xonogHoro cnasi» | MNpoBeputb TemnepaTypy
Bbllle JOMYCTUMOro npefena | OKpyxarLuero BO3ayXxa (He
(neperpes npubopa) nomkHa npesbiwatb 50 °C)
OCL.L Temnepatypa «xonogHoro cnasi» | MNpoBeputb TemnepaTypy
HKe [OMyCTUMOro Mnpefena | okpyxXatoLlero BO3ayXa (He
(nepeoxnaxageHve npudopa) AormkHa 6biTb Hxe +1 °C)
HHHH BbluncneHHoe 3HaveHue BxogHon | CBepuTb Kof gaTyvka B napameTpe

BENUYMHbBI
npegena

Bbllle OonycTtumMmoro

b1-0 (b2-0) ¢ dakTuyeckn
NOACOeAMHEHHBIM AaTYMKOM
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MpogomkeHune Taénuubi .1

MNposiBneHue Bo3moxHasi npu4mnHa Cnoco6 ycTpaHeHus

LLLL BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyvka B MapameTpe
BEMUYMHBLI  Hwke pgonyctumoro | b1-0 (b2-0) ¢ cbakTuyecku
npegena noAcoeavHEHHbIM AaTYMKOM
OB6pbIB UNK KOpOoTKOe 3amblkanne | NpoBepuTtb paboTocnocobHOCTb
yHuBepcanbHoro partumka 4...20 | patuvka
MA

|- -| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHoCTb
COMPOTUBIIEHUST WIMM  TEPMO3reK- | AaTyvka
TpUYEeCKoro npeobpasoBarersi.
[Ons  yHuduuMpoBaHHOMO Jartymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHvie TepMomeTpa | MpoBeputs  paboTocnocobHOCTb
COMPOTUBIIEHUS Jaryvka

Hi BbluMcneHHoe 3HadveHne Bblle | M3MeHUTb  3HadeHne  BXOAHbIX
[0MnycTUMOro npegerna MHavikaumm cUrHanos

Lo BbluicneHHoe 3HaueHune  Hwke

[J0MyCTUMOTO Npegena VHaVKaumm

3HaueHve TemnepaTtypbl Ha
nHAVKaTope B pexvme
PABOTA He cooTBeTCTBYET
peansHon

HeepHbI Ko TMNa gatyunka

B napametpe b1-0 (b2-0) 3agatb
Kon, COOTBETCTBYIOLLMIA
ucnonb3yemMomy  Aatymky  (cm.
MpunoxeHue B)
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MpopgomkeHue Taénuubi .1

MNposBneHue Bo3moxHas npuumMHa Cnocob ycTpaHeHus

BBeaeHbl HeBepHble 3HaYeHUs B napametrpe bl-1 (b2-1)

«COBUra XapakTepucTuKku» W yctaHoButb 0.0, B bl-2 (b2-2)

«HaKMOHa XapaKTepPUCTUKI». yCTaHOBUTb 1.000 (cm.
Mpunoxexue B)

McnonbsyeTca  asyxnposoaHas | [poussectn coeauHeHne no 3-x

cxema coefuHeHus nmpuGopa ¢ | MPOBOAHOM cxeme unu

OaT4ynMkom BOCNOJ1b30BaTbCA pekKko-
MeHgaumamm (cm. Mpunoxenve IN

[lencTBme aneKTpOMarHUTHbIX OKpaHMpoBaTb  NIMHWUIO  CBA3M

romex. Aatumka c  npubopom, 3KpaH
3a3eMn1Tb B OJHON TOYKeE.

Ha nHavikaTope npu | HesepHoe noakntoveHne aatymka | NpoBepuTb cxemy MOAKNIOYEHUS

HanuumMu TOKOBOFO curHana
oToBpaxaTca Hynu

K npubopy

partyuka (cm. MNpunoxexune b)

Mpu Harpeee TemnepaTypa
yMeHbLLAeTcs M npu oxna-
KOEHUM yBenmymBaeTcs

HeBepHoe coeavHeHne npubopa
C Tepmonapowm

N3amenuTb NonspHOCTb
noAknoyeHns Tepmonapbl  (CM.
MpunoxeHve B)

Het wuHaukaumn BTOporo | BbicTaBneH opuHOuHbIA pexum | B napametpe b0-4 3apaTb oguH

KaHana WMHAMKaLMN. m3 pexumor (01...04) (cm.
Mpunoxexwne B).

Henb3s n3MeHuTb | BbicTaBneHa 3awmTa ot | B napameTtpe b0-0 3agatb 01

napameTpsbl rpynnsl b

N3MEeHEeHNA YCTaHOBOK
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INucT pernctpaunm nameHeHUn

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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