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BBEJEHHUE

Hacrodmmii 1OKyMEHT pacnpoCTpaHAeTCss Ha pPacXxOAOMEpP JJIEKTPOMATHUTHBIN
«B3JIET 2P» (manee — pacxomomep) U NpeHA3HAYEH ISl O3HAKOMJIEHUS! C YCTPOIMCTBOM
Y TIOPAJIKOM 3KCIUTyaTaluuu pacxogomepos ucnoinenuii 9PCB-410, -510.

B cBsi3u ¢ moctosiHHOM paboTOM HaJl yCOBEPIICHCTBOBAaHUEM MPHOOpa B Pacxojio-
Mepe BO3MOKHBI OTJINYMS OT HACTOSIIETO PYKOBOJCTBA.



http://www.vzljot.ru/

NEPEYEHb IMPUHSATBIX COKPAILIEHUH

ACVYTII - aBTOMaTM3MpOBAHHAS CHUCTEMA YIIPABIICHHUS TEXHOJOTHMYECKMMH IPO-
eccamus;

D, - IUaMETP YCIOBHOIO MPOXOa;

KK - )KUJKOKPUCTAININYECKUA UHIAUKATOD;

b - U3MEPUTEIIbHBIN OJIOK;

[IK - IEPCOHAJIbHBIN KOMIIBIOTED;

I11P - IEPBUYHBIN MTpeoOpa3zoBaTeIh pacxoa;

)i\ - DKCILIyaTallMOHHAsA JOKYMEHTALNs;

2/1C - JJICKTPOABMIKYIIAS CHUIIA;

OMP - DJIEKTPOMAarHUTHBIN PacXxoJa0Mep.

BHUMAHHE !

He pexoMenayercs Ha Bcex sTamax pabOThI C 3JIEKTPOMArHUTHBIM PACX0JOMEPOM
(OMP) kacaTbCsl pykamu 3JIEKTPOJOB, HaXOZSIUMXCS BO BHYTPEHHEM KaHalle 3JIEKTpO-
MarHuTHOTO NEepBUYHOro mpeodpazosareis pacxona (I1I1P).



1. OIIMCAHUE U PABOTA

1.1. Hazuauyenune

OnektpoMarHuTHeiil pacxonomep «B3JIET DOP» mnpennaznaduen s M3MepeHUs
cpeaHero oOBEMHOro pacxofa M 00beMa 3IJMEKTPONPOBOJALUINX KUJIKOCTEH B IIUPOKOM
JAIa30He TEMIIEPATYPbl U TPOBOJIUMOCTH.

PacxogoMep MOXKET MPUMEHSTHCSI B SHEPreTHKE, KOMMYHAIbHOM X035HCTBE, Hed-
TEra30BOM, MUIIEBOM U APYTUX OTPACIIAX MPOMBIIUIEHHO-X03AMCTBEHHOI'O KOMILIEKCA.

Pacxonomep MOKET MCIIOIB30BATLCA B COCTABE TEIUIOCYETYMKOB, U3MEPUTEIBHBIX
CUCTEM, aBTOMATHU3UPOBAHHBIX CHUCTEMAX YIPABJICHUS TEXHOJOTMYECKMMH ITPOLECCAMU
(ACYTII) u T1.1.

Pacxonomep «B3JIET OP» mis m3mepeHus: napaMeTpoB pEBEPCUBHOTO IMOTOKA MO-
KET OBbITh BBIIIOJIHEH IO 3aKa3zy.



1.2. Texuu4eckue XapaKTepUCTUKH

1.2.1. TexHuueckue XapakTEPUCTUKU pacxoioMepa MpuBeAeHbl B Ta0I. 1.
Tab6auna 1

HanmenoBanue napamerpa 3HauyeHne napamerpa

. JlmameTp ycrmoBHOTO mpoxoja (TUIIO-
pasmep oanekrtpomarautHoro [ITIP),| 10 20 32 40 50 65 80 100 150 200
Dy, MM

. Haubonpmmii u3mepsieMblil  CpeHUIMA
00BEMHBIN pacxo1 KHUIAKOCTH, Qy yauc,

Mg 3,4 13,58 34,78 54,34 84,9 143,5 217,3 339,6 764,1 1358
. Haubosnbiiee naBieHue B TpyOOmpo-
Boje, Mlla 2,5
. Haumenbluast  yzaenbHass HpPOBOIH-
MOCTBb XHJKOCTH, CM/M 5.0 °
. Temnepatypa xuakoctu, °C muHyc 10 — 150
. IIuranue pacxomomepa oxHo(a3Hast ceTh MEPEMEHHOT0 TOKa

(31-40) B (49-51) Ty

. Ilorpebnsiemas momHoCcTh, BA, He

Oomnee 5
. Cpennsis HapaOOTKa Ha OTKa3, 4 75 000
. Cpennuii cpok ciry>kO0bl, JI€eT 15

1.2.2. Tlpenenbl AOMyCKaeMbIX OTHOCUTENBHBIX MOIPELIHOCTEH pacxojoMepa IpH
U3MEPEHNN, WHIWKAUU, PETHCTPALlMU, XPAaHEHUU W Iepelade pe3ysbTaToB M3MEPEHUS
cpelHero oObEMHOTO pacxoja, 00beMa KUIKOCTH, HE MPEBBIMIAIOT 3HAYEHUH, OMpe[e-
JSIeMBIX 10 hopmyJie:

2

1(0,9 & 0,002 N 0,021)3 %;

v A%
rJIe: V — TEKyIas CKOPOCTh MOTOKa B TPYyOOIIPOBOE, M/C.
YyBCTBUTETHLHOCTH pacxooMepa mo ckopoctu noroka — 0,02 m/c.

I[TPUMEYAHUE. Tlpenenbl 10MycKaeMbIX OTHOCUTEIbHBIX MOTPEHIHOCTEN pacxo-
JIOMEepa MPU Pa3IMYHBIX 3HAYEHUSIX CPEAHErO pacxoa npuseeHsl B [Ipunoxenun A.

CKOpOCTh TOTOKA OMPEACISICTCSI B COOTBETCTBHH C (hOPMYJION :

V= Q—3 2o M
2,83-10° . D?

3
rae:  Q — m3MepeHHoe 3HadeHue pacxoza (abcoMroTHOE 3HaUSHUE), M /1,
Dy — nnamerp ycIOBHOTrO poxoJa (TUIIOPa3Mep) PacXom0Mepa, MM.

/c,
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1.2.3. OMP cootBerctByeT TpeboBanusm ['OCT 12997 no ycroitunBOCTH:

- K KJIMMaTUYECKUM BO3JEHCTBUsIM — rpymre B4 (amanazon TemmepaTrypbl OKpY-
*xaromero Bozayxa 5-50 °C, otHocutensHas BiaxxHOCTh He Oosee 80 % mpu 35 °C u 6o-
Jiee HU3KUX TeMIieparypax 0e3 KOHJIeHCAIlUN BJIaru);

- K MEXaHUYECKUM BO3JI€UCTBUSM — Tpymnme N2;
- K aTMOC(epHOMY J1aBleHUIO — rpymnme P2.

Hcnonnenne npubdopa coorBercTByeT crenenu 3amuthbl [P54 mo I'OCT 14254.
1.2.4. OOumii BUJ U Macca-rabapuTHbIE XapaKTEPUCTUKHU NpuBeNeHbl B [Ipunoxe-

Huu b.

1.3. CocrTaB

Komrnekt moctaBku u3zienusi mpuBeeH B Ta0I.2.

Tabnuua 2

HanmeHnoBaHue 1 yC10BHbIE 0003HAYCHUS

KoJa-Bo

Ipumeyanus

Pacxonomep snexrpomarautHeiil «B3JIET OP»

[Ipumeuanue 1

KoMITJIEKT MOHTaXHBIN

[Ipumeuanue 2

ITpeoOpazoBarens Hanpspkenus ~ 220/36 B 50 I'n

ITo 3aka3y

Anantep TOKOBOI'O BbIXO/a

ITo 3aka3y

IIpeo6pazoBarens RS-232 ¢ kabensimu

[EE I W VR Y

ITo 3aka3y

AR R L

Pacxonomep anexrpomarautHeiil « B3JIET OP». [Tacniopr.
B41.00-00.00 I1C

. Pacxomomep snekrpomarnuthbii «B3JIET OP». Ucnou-

HeHuss DOPCB-410, -510. PykoBoACTBO MO 3KCILTyaTalMH.
B41.00-00.00 P9

. Mucrpykumsa. I'CHU. Pacxomomep 3I€KTpOMarHWTHBIN

«B3JIET 9P». Metoauka nnosepku. B41.00-00.00 11

. Pacxonpomep asnekrpomarnutheii «B3JIET OP». HMcnoi-

HeHuss OPCB-410, -510. HHcTpykumss mo MOHTaxy.
B41.00-00.00 M

10. IIporpammuoe o6ecnieuenue «Mouutop B3JIET OPy»

ITo 3aka3y

JnuHa xabens mUTaHus Mo 3aKa3y, TUIIOBas MocTaBka — 1,5 M.

HPUMEYAHUA:

1. Ucnonnenue, Tunopasmep mpubopa u ATUHBI Kabeneil CBS3M B COOTBETCTBHH C
3akazoM. OMP D200 — no cnenuanbHOMY 3aKasy.
2. B KOMIJIEKT BXOJUT pa3/ielaHHbIi KaOelb MUTaHUs ¢ HAKOHCYHUKAMU IS TIO/I-
KITIOYCHHsS K TIPeoOpa3oBaTeNi0 HANPSDKEHUST U MApPKUPOBKOM CO CTOPOHBI pacxojoMepa.

3. Ilpu rpynmnoBoil MOCTaBKE 3KCIUTyaTal[MOHHASL JOKYMEHTAlMs (KpOME MacropTa)
IIOCTABJIIETCS B COOTHOLIEHUM |:5 K KOJIMYECTBY PacX0JOMEPOB.
4. Insa montaxa OMP Ha o0bekTe MO 3aKa3zy MOXKET OBITh MOCTAaBJIEH KOMIUICKT
IIPUCOEIMHUTEIBHON apMaTyphl B COTJIACOBAHHON C 3aKa3YMKOM KOMILJIEKTALWH .
JlommycTumoe naBjieHue TUIIOBOIO MCHOJHEHUS MOCTABIAEMON NPUCOEINHUTEIBHON
apmatypsl 1 IIP tunopasmepos Dy10-50 — 1,6 MIla, D,65-200 — 2,5 MI]a.

5. KoMImiekT nmoctaBku mpudopa yka3bIBaeTcsl B KapTe 3aKasa.



1.4. YerpoiicTBo u padora

1.4.1. Onmucanne paboTH pacxoomepa.

[Tpunuun npeiictBus DMP ocHOoBaH Ha U3MepeHun 3J1eKTpoaBrKyen cuiibl (D1C)
WHIYKOAW B DJIEKTPONPOBOMSIIEH JKUAKOCTH, JBMKYLIENCS B MAarHUTHOM II0JI€, CO3/a-
BaeMbIM 3jieKTpoMarHutoM. D/[C anexkTpoMaraHuTHON MHAYKIMKU <E;> nponopunoHanbHa
CpelHEel CKOPOCTH IMOTOKA KUIKOCTH <V>>, PACCTOSIHUIO MEXIY DJEKTpojaMu (BHYTPEH-
Hemy auametpy [II1P) <d> u snekrpomarHuTHON MHIYKIMH <B>:

Ei=k-B-d-v,

rae  k — ko3 duiueHt nponoprmoHaIbHOCTH.

Jns nannoro tunopasmepa [P <B> u <d> — BemunHbI NOCTOSHHBIE.

O/IC, HaBeneHHass B KUIKOCTH W 3aBHCSIIAs OT CKOPOCTH NOTOKA, C MOMOIIBIO
3JIEKTPOJIOB MOJACTCA B M3MEPUTEINb, IJI€ BHIUMUCISAETCS pacxon <Q>: 00beM KMIKOCTH,
IpoLIeIIe yepe3 ceueHue TpyOonpoBoja 3a eauHully BpeMeHnu. 3Hauenue J/[C He 3a-
BHCUT OT TEMIIEPATYpPbl, BA3KOCTH U NPOBOJAUMOCTH XKHUIKOCTH MPU YCIOBUH, YTO MPOBO-
JUMOCTB TIPEBBILLIAET 3HAYEHUE, YKa3aHHOE B TEXHUYECKHX XapaKTEPUCTHUKAX .

C yuetom dopmynsl DC unaykuuu pacxon Q ompeaensercs CaeayromuM olOpa-
30M:

n-d? w-d
Y = ‘E,
4 k-4-B

BolunciieHHOe 3HaueHue pacxona mpeoOpa3yercs Ha UMIYJIbCHOM BBIXOJIE PAacXo-

JloMepa B MOCJIEI0BATEIbHOCTh UMITYJIBCOB C YaCTOTOM <F>, mponopumoHalbHON pacxo-

ay:

Q=

F Kp' Q,
rae K, — kKoHcTaHTa nmpeoOpa3oBaHus.
p

TokoBBIN BBIXOJI PACXOJ0OMEpPA BBHIIOJIHEH B BUE ajanrtepa, Ipeoopa3yroliero um-
MyJIbCHBIE CUTHAJIBl B BBIXOJITHOM TOK, MPOMOPIIMOHATBHBIN pacxXxomdy.

B BapuaHTe MCHOMHEHUS ¢ MHAUKATOPOM 3HAYEHHME PACX0]la U HAKOIJIEHHOTO 00b-
€Ma BBICBEUMBAETCS HA MH]IUKATOPE.

Pacxonomep coctout uz snexkrpomaruutHoro IITP u Mukponponeccopnoro mzme-
putenbHoro 6soka (Ub) (puc.l). 3meputenbHbld 0JI0K BKIHOYAET B €0 IIIATYy BBIYMC-
JIUTENIA, a TAK)KE UCTOYHUK TTUTAHMUS.

[InaTa BeIYUCAUTENS] 0OECIIEUNBACT:

- 00paboTKy m3MmepurenbHoro curnana (3J1C MHAYKIMNW) M BBIYKCIEHUE 3HAYSHUS
CPEIHEro pacxoja;

- mpeo0pa3oBaHUE U3MEPSEMOT0 3HAUEHUS CPEAHEr0 pacxojia B IMOCIEN0BATENb-
HOCTb BBIXOJHBIX UMITYJIbCHBIX CUTHAJIOB;

- HaKOTJIEHHE 00beMa U BpEMEHU HapaOOTKH HAPACTAIOIINM UTOTOM;

- YIIpaBJIEHUE UHUKATOPOM;

- XpaHEHUE YCTAHOBOYHBIX JIAHHBIX, a TAK)KE TTapaMeTPOB HAKOILJICHHUS ; IIEPHO]T 00-
HOBJICHUS MapaMeTPOB HAKOIJIEHUS B MaMsITH — | MUH; BpeMsl XpaHEHUs apXuBa JAHHbBIX
IIpY OTCYTCTBUU NHUTAHUS — HE MEHEE Trojia.

Wctounuk nutanusi o0ecrneurnBaeT nuTaHue («HaKadKy») OOMOTOK 3JIEKTPOMAarHUTa
[IITP n nuTaHue miaThl BBIYUCIUTEIIS .



9

[Turanue pacxomomepa ocyiiecTisieTcs: Hanpspkenuem ~ 36 B 50 'y mubo vepes
npeodpazoBatensb ~ 220/36 B 50 't moiiHOCTRIO He Oosiee 5 BA.

PACXOJOMEP
HNEPBUYHBI A U3MEPUTEJABbHBI I
NPEOBPA3OBATEJIb ITumanue obymomor BJOK
PACXOHA djekmpomaznuma
| Herounnx | IIpeoGpa3oBaTenn
anrannaie] HANPSIKEeHUs
/'\ ~220/36B 50 'y
= —| Y Y I____| ~220B 501y
A e e
] > Maara HmnynvcHolii 661x00 _
BBIYHCIUTEIS ; o
Cuenan cpaenenus o Ananrep Tokoeblil 6b1X00
TOKOBBI M '

Puc. 1. CtpykrypHasi cxema pacxoaomMepa.

1.4.2. UMnyJIbCHBIN BBIXOJ pacXoAoMepa.

[Tpubop MMeeT MMITYJIbCHBIN BBIXOJ JUIsl BBIBOJIA PE3YNbTaTa U3MEPEHUSI CPEAHErO
00BEMHOTO Pacxo/ia KUJIKOCTH B BUJIE UMITYJIbCHOW MOCIEA0BATEILHOCTH THIIA «MEAHIP»
C HOPMHUPOBAHHBIM BECOM HMIIYJIbCA, YACTOTA CJIEJOBAHUS KOTOPOW MPONOpPLUUOHAIbHA
TeKyIIeMy 3Hau4eHHUI0 pacxojaa. JlomyctuMas yacTtora pabOThl UMIYJIBCHOTO BBIXOJIA pac-
xoaomMmepa Haxoautes B nipeaenax 0,001...1500 I'm.

Jlnst obecnieyeHusi COMPSDKEHUsI C Pa3IMYHBIMU THUIIAMU TTPUEMHUKOB OKOHEYHBIH
KacKaJ MMIYJIbCHOIO BbIXOJAa MOKET padoTaTh Kak MPU MUTAHUM OT BHYTPEHHEro (aK-
TUBHBIN PEKMM), TaK U OT BHENTHETO (MMTACCUBHBIA PEXHM) UCTOYHUKA MUTAHUS. TUTIOBas
MOCTaBKa — MACCUBHBIN PEXUM UMITYJIBLCHOTO BBIXO/IA.

CxeMa OKOHEYHOTO KacKaja U ONHUCAHUE PEKUMOB PabOThl UMIYJIBCHOTO BBIXOJIA
npuseneHo B [Ipunoxenun B.

JHa TMHUY CBSI3M IO MMITYJIBCHOMY BbIXOY — 710 300 M.

Koncranra mnpeoOpa3oBanus HMITyJILCHOTO Bbixona K, ompenensromas Bec UM-
MyJibCa, YCTAHABIMBAETCS TPHU BBINYCKE U3 MPOU3BOJCTBA B COOTBETCTBUU C 3aKa30M B
npenenax or 0,01 mo 10 000 ¢ quckperom 0,01. Ins onpenenenus 3nadenus K, ¢ yuetom
MaKCHUMAaJIbHOTO 3HAYEHHS pacxoj/ia B TpyOOINpoBoe, Iae Oy/eT YCTaHABIUBATHCA PacXo-
JIOMEp, a TAaK’K€ YaCTOTHBIX CBOMCTB IMPUEMHUKA UMITYJIbCHOTO CUTHAJA MOYKHO BOCIOJIb-
30BaTbCs (POPMYIIONA:
3,6-F[Tu] 1,8

Quuane /1] Quae /1 7, e]

e Quae — MAKCUMAJIbHOE 3HAYCHHUE PacXo/ia B TpyOOIIPOBOJIC;

F — makcuManbHO jomycTuMas JijIsi IPUEMHHUKA 4YacTOTa CIICJOBAaHUS HMMITYJIbCOB
pacxoziomepa;

T, — MUHAMAJIBHO JONYCTUMAs I MPUEMHUKA JTUTSIIBHOCTh MMITYJIbCOB Pacxo-
JoMepa.

K, [umn/a] <
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ITo ymomuanuto ycranasiusaetcs K, ykasannoe B Tabi.3.

Pekomeniyemble 3HaU€HHS KOHCTAaHT IpeoOpa3oBaHUs, yCTaHABIMBAEMblE B pac-
xogomepe mnpu ero ucnoib3oBannu ¢ termnocuetunkoM «B3JIET TCP» wucnonnenus
TCPB-030 npusenens! B [Ipunoxenun /1.

Tabmuna 3
D,, Mmm 10 20 32 40 50 65 80 100 150 200
K,, mmn/a | 1600 | 400 160 100 65 40 25 15 7 4

B pacxomomepe st peBEpCUBHOIO MOTOKA MMMYJIbChI HA BBIXOJ pacxojioMepa mo-
CTYHAOT BHE 3aBUCUMOCTH OT HaIIPaBJICHUs MTOTOKA.

1.4.3. ITapameTpsl aganTepa TOKOBOTO BbIxojia npuBeaeHbl B [lpunoxenuu I

1.4.4. Unaukaiusa pacxogomepa.

Ha xuakokpucrammmueckom unaukarope (JKKU) pacxomomepa MOryT MHIUIIUPO-
BaThCA MapaMeTphl, ykazaHHbIC B Ta0I.4.

Tabmuna 4
HanMmeHoBaHue Oo6o03Ha- Ko.1-B0 3HAKOB MHIUKALIMH
En. usm. Mpum.
napaMerpa yeHHue HeJjasi 4yacTb | Apo0. 4acTh
Cpennuii pacxon Q J/MUH 1o 5 2 ITpum.3
Mg no 4 2
Bpewms napabotku T yac 10 6 2
yac:MHUH | 110 6 (4ac) 2 (MUH)
CyMMapHbIi 00BeM \% b 10 9 - ITpum.1
HApaCTAIOIIAM UTOTOM M o 7 2 [Tpum.2
O0BeEM  TOJIOKHUTEIbHBIN V+ 11 o 9 - ITpum.1
HapacTaIOUIIM UTOTOM* M 1o 7 2 [Tpum.2
O0beM  oTpuUIATEIbHBIN V- 1 10 9 - [Tpum. 1
HapacTaroIMM UTOTOM ™ M 1o 7 2 [Tpum.2

* - IOmOJIHWTENbHAS WHIWKAIUS B PAacxXxojoMepe IS PeBEpCHBHOTO MOTOKA. [Ipm
TOM CYMMAapHBII 00BEM paBeH CyMMe 00BEMOB, HAKOTJICHHBIX MPHU IMOJIOKUTEIHHOM U
OTPUIIATEIbHOM HaIlpaBJIEHUM MOTOKA, C YYETOM 3HaKa MOTOKa. 3HAYEHHE CYyMMapHOIO
o0BeMa, a TakkKe pacxoja i OTPUIATEIILHOTO HAaIpPaBICHUS MOTOKAa MHAUIMPYETCS CO
3HAKOM MHUHYC.

[MPUMEYAHUA:
1. I[locne mepenoyHeHusl CYETUYNKA OTCUET HAUMHAETCS C HYJICBOTO 3HAUYCHUS.
2. 3navenus V > 107 (V < 0,01) uHAMIupyOTCs 0 GOpMe TIPEACTABICHHS YHCIA C
maBaromiei 3amaTo V = x,xx E+xx(V = x,xx E—xx),
Hanpumep, V =0,008765 — 8,76 E-03;
V =98765432 — 9,87 E+07.
3. Ilpu oO6paTHOM HAIpaBJIEHUHU MMOTOKA HHIUITUPYETCS 3HAK « - ».

HaGop nnannmpyembix napaMmeTpoB, a TAKKE BpeMsi MHAUKAUU (1epruo; oOHOBIIE-
HUS MH(OpMAIMK) OJIHOTO MapaMeTpa yCTaHABIMBAETCS I10 3aKa3y MPH BBITYCKE U3 IpO-
W3BOJICTBA. Bpemsi uHAMKAUKM OJHOTO MapaMerpa (mepuo]i oOHOBIEHUsS WH(OpMaINM)
MOXKET ycTaHaBiauBaThbes B npenenax oT 1 qo 100 c. IIpu TMmoBoil mocTaBke ycTaHaBIU-
BAETCS MHJIMKAIIMS BCEX TPEX MapaMeTpOB C MEPUOJUYHOCTHIO 5 C.
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[Ipy HanmMuuM HEWITAaTHOW CUTYyallMu B pexuMe paboThl TpyOONpoBOAa WIIM HEUC-
MPaBHOCTH MPUOOpa HA MHAUKATOPE OyNeT MEepUOMYECKH WHIUIMPOBATHCS 3HAKOIO3H-
[IMOHHBINA KOJI BO3HUKIIIEH HEIITATHOW CUTyalldu /WM HEUcCIpaBHOCTU Tpubopa. Hamu-
YUe HEUCTPABHOCTH UHAUIIUPYETCS 3HAKOM « X », OTCYTCTBUE — « - ».

1.4.4. CepBucHBIE BO3MOKHOCTH pacxojioMepa.

KpoMe ycTaHOBKM KOHCTAaHTHI NMPeoOpa30BaHMs UMITYJILCHOTO BbIXOJa, HAOOpa MH-
JTUIMPYEMBIX TapaMeTpOB, BPEMEHU HHAUKAIMU (OOHOBIEHUS HH(POPMALIUHU), €TUHUIL
U3MEPEHUS UHIULUPYEMBIX MMAPAMETPOB B PACXOJOMEPE UMEETCS BO3ZMOKHOCTh YCTaHOB-
KU OTJCNIbHBIX OTCEUEK M0 BO3PACTAIONIEMY U YOBIBAIOIIEMY PacxojaMm.

Orceuka — 3TO MOPOTrOBOE 3HAUECHHME PACX0j/ia, HUKE KOTOPOro (Impu HU3MEHEHUU
pacxojia B OOJBIIYIO MJIM MEHBIIYIO CTOPOHY) IpEKpallaeTcss HaKOIJIeHue oObema, Ha
WHIMKAaTOPE BHICBEYMBAETCSI HYJIEBOE 3HAYEHHE PACX0J/ia U OCTAHABIIMBACTCSl BbIJlaya UM-
MyJIbCOB.

Kaxnas n3 orceduek MoxeT yctaHaBiuBaTbes B mipeaenax ot 0 10 0,255-Qpayg. uc-
kper yctaHoBKH — 0,001-Qyuy6. TuUIOBOE 3HaU€HME MpPHU BBINYCKE W3 MPOU3BOJACTBA —
anoz'QHayﬁ-

C moMomIpi0 IBYX OTCEYEK MOXKHO 3a/1aTh TMCTEPE3UCHYIO XapaKTEPUCTUKY PacXo-
nomepa 11l GyHKIIMK HAKOTUIEHUS 00BheMa.

B pacxomomepe 11 peBEpCUBHOTIO MOTOKA OTCEYKH CpadaThIBAIOT KaK MPH MOJIO-
JKUTEIbHOM, TaK U OTPUIIATEIbHOM HAMNPABICHUU MMOTOKA.

Moaudukanuss yCTaHOBOUYHBIX TlapaMETPOB: KOHCTAHTBHI MPeOOpa30BaHUS UM-
MyJBCHOTO BBIX0/1a, HA0Opa MHAMIUPYEMBIX MapaMeTPOB; BPEMEHU HHAMKAIIUU, €TUHUIL
U3MepeHus, ypoBHeW oTceuek pacxonomepoB «B3JIET DOP» mio0bIX UCHONHEHUN HE
BJIMSIET ‘HA METPOJIOTMYECKUE XapaKTEPUCTUKU MPUOOPOB U MOXKET MPOU3BOJIUTHCS MPU
HE0O0XOIUMOCTH Ha oOBekTe. I Moaudukanuu 3Ha4eHUM YCTaHOBOYHBIX MapameTpoOB
HeoOxoauMbl peoOpaszoBatenb RS-232 u nporpammuoe obecneuenue «Mouutop B3JIET
OP», nocraBnsiemble o 3akazy. [logkmouenne npeobOpazoBatens B cooTBeTcTBUU ¢ IIpu-
J0’KeHUEM B MHCTpYKIIMH IO MOHTAXY.

1.4.5. Konctpykuus pacxonomepa.

IITIP mpencrapisger cobol AATYMK B BUJIE TOJIOTO HWJIMHAPA W3 HEMAarHUTHOTO Ma-
Tepuajga ¢ 0OMOTKaMH 3JIEKTPOMATrHUTA U SJEKTPOJAAMHU JIJIsi CheMa U3MEPUTESILHOTO CUT-
nana. [IITP BcrpauBaercs B TpyOONPOBOJ M MPAKTUYECKU HE MPEMSITCTBYET MOTOKY KHUJ-
kocTd. I[P KOHCTPYKTHUBHO BBHIMIOJIHEHBI C 3aIIUTHBIMU KOJIbIIAMU, MPETHAa3HAYECHHBIMU
JUIsl TIPEIOXPAaHEHUs BBICTYMaoIIe (roporiacToBoi (yTepoBKH OT aedopmaiuu mnpu
MOHTaxe u dkcruryaraunu [1T1P.

N3meputenbHblii 070K BBHITIOJHEH Ha JABYX I€UATHBIX IUIaTax, Pa3MEIICHHBIX B
NPSIMOYTOJILHOM KOpPITyCEe OJiHa Haja Apyroil. BepxHss mara — 3To 1uiata BBIYUCIUTEINS,
HIKHAA — UCTOYHMKA nuTaHus. [Ipsmoyronensiii kopmyc Wb ykpemnsieH ¢ moMompro Imo-
noii croriku Ha [1TTP. Bo3moxen pa3zsopot b Bokpyr ocu ctoiiku Ha 180°.

Ha mmxnein nnare pasmeniena Buika XT1 pazbema, npegHasHauY€HHOTO ISl TOA-
KITFOUeHUsl Ka0essi mUuTaHusi pacxogomepa. Ha BepxHel miate pa3MeiieHbl KIeMMHBINA CO-
€MHUTETh UMITYJILCHOTO BbIXOJIa, KOHTAKTHBIE MAaphI, CIyXKaIlUe ISl TOJAKIIOUCHHS BbI-
XOJIHOTO KacKajla MMITYJIbCHOT'O BBbIXOJIa C ITOMOIIbIO MEPEMBbIYEK K BHYTPEHHEMY HCTOY-
HUKY MUTaHUs, & TAKKE PA3beMHBIN COEMHUTEh TEXHOJIOTUYECKOTO MOCIEI0BATEILHOTO
KaHana cBsizu. BBOj kabenell mUTaHWsT W UMITYJIHLCHOTO BBIXOJA OCYIIECTBIISIETCS Yepes
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nBa KaOeIbHBIX T'e€pPMOBBOJIA TUTOpa3zmepa Pg7, obecreunBarmmx 3aJaHHYIO CTENEHb
MBLUIEBIIATO3AIIUIIEHH OCTH.

Kpome repMoBBOIOB Ha KOPITyCEe M3MEPUTEIHLHOTO OJI0KAa MMEETCsl KJIeMMa 3allluT-
HOTO 3a3eMJICHHS (3aHYJIEHUS ) PACcX0I0MeEpa.

1.4.6. Bunbl uCrogHEHUH.

B 3aBucumMocT oT Ha3HaueHUs MpuOOpa BO3MOKHO UCIOJIHEHUE Mpudopa 6e3 uH-
mukaropa — OPCB-410 u ¢ unaukatopom — SPCB-510.

1.5. MapkupoBKa 4 IJIOMOUPOBAHUE

1.5.1. Ha xpsimke u3meputenbHoro 6isoka DMP umeercss Hakieiika, Ha KOTOPOM
HAHECEHBI:

- HAaMMEHOBaHMe U 00o3HaueHue npudopa;

- TOBapHBI 3HaK (PUPMBI-U3TOTOBUTENS;

- 3HaK YTBEP)KJICHUS TUIIA CPEICTBA U3MEPEHMUS;

- KpaTKUe TEXHUYECKUE XapaKTEPUCTUKH

- 0003HaYEHUE TUTIOPA3ZMEDPA.

3aBoackor Homep OMP yka3aH Ha mmibauKe, pa3mMenieHHoM Ha koprnyce Ub.

MapkupoBaH Takxe repMOBBO/] CETEBOr0 Kabers.

1.5.2. [Inom6upoBka OMP ocyriecTBisieTcs MyTeM MIOMOUPOBKH ABYX KPETEKHBIX
BUHTOB KPBIIIKA U3MEpUTENbHOro Oj0ka. Ilpu BbllTycke W3 MpOU3BOACTBA MPUOOP MOXKET
OBITh OMJIOMOMPOBAH HM3TOTOBUTEIEM I 3AIIUTHl OT HECAHKUHOHUPOBAHHOIO JOCTYyIa
IIPU TPAHCIIOPTUPOBAHUU U XPAHEHUU.
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2. ©ICIIOJIB30OBAHHME 11O HASHAYEHUHIO

2.1. DkcmiyaTauMoOHHbIE OTPAHUYEHU S

2.1.1. DkcmnyaTtanus pacxoJI0MEpPOB JOJKHA MPOU3BOJUTHCS B YCIOBUSIX BO3JECH-
CTBYIOIIMX (PAKTOPOB, HE MPEBBIMIAIOIIUX JOMYCTUMBIX 3HAYEHUN, OTOBOPEHHBIX B
m.1.2.3.

2.1.2. Pacxomomepbl MOTYT YCTaHaBJIMBATBHCS B BEPTUKAIBHOM, TOPHU30HTAIbHOM
WM HAKJIOHHOM TPyOOTIPOBO/IE U HE TPeOyEeT yCTaHOBKH (DUIIBTPA B TPYOOIIPOBOI.

s obecnieyennsi padboTOCIIOCOOHOCTH PACX0A0OMEPOB B CHCTEMe, UCIOJb3YI0-
meil Mo KAKMM-Jau00 MPUYUHAM YroJibHble (PUILTPbI, HEOOXOAUMO CJIEAUTH 32 HC-
NMPaBHOCTHIO YTOJbHBIX GUIbTPOB.

2.1.3. Touynas u HamexHasi paboTa PacxoAOMEPOB OOECIEUYMBACTCS TMPU BBHIMOTHE-
HuU B MecTe yctaHoBkM IIIIP cienyrommx ycinoBuit:

- OTCYTCTBHE CKOILJIEHUN BO31yXa;

- IaBJICHUE KUJIKOCTH UCKIIIOYAeT ra3000pa3oBaHue B TPyOONPOBO/IE;

- Ha BXojzie u Beixoje IIIIP umerorcs mpsMoIuHEHHBIC Y9acTKH TPYOOIIPOBOJIOB C
Dy, paBabiM Dy III1P; nnuna npsmonuHeitHoro yyactka Ha Bxoge [P nomxHa ObITh HE
meHee 3-Dy, Ha BbIxoge — He MeHee 2-Dy; Ha 3THX ydacTKax He JOJDKHO OBITh HHKAKUX
YCTPOMCTB MJIU 3JIEMEHTOB, BBI3BIBAIOLINX MCKAXKEHUE IMOTOKA KUIKOCTH.

- BHyTpeHHuil kanan III1P B mpouecce padboThl mpubopa J0JIKEH ObITH MOJIHOCTHIO
3aII0JIHEH XKUIKOCTBIO;

- HAPSKEHHOCTh BHEUIHETO MAarHUTHOIO TOJISl HE JOJKHA npeBbimath 40 A/Mm.

He nomyckaercsi ycTaHaBJIMBATH PacxoJoMepbl TaKUM 00pa3oM, 4ToObI OChb
AUAMETPAIBHO PACIOJI0KEHHBIX 3JIEKTPOJAOB BO BHYTPEHHEM KaHAaJie dJIeKTpoMar-
HuTHOIO IIITP Haxoan/jach B BEPTUKAILHOMN IJIOCKOCTH.

Pexomennaniuu 1o BBIOOPY MECTa YCTAaHOBKM U MpaBUJia MOHTa)Ka (JIEMOHTaXa)
pacxoaoOMEpOB M3JIOKEHBI B JNOKymeHTe «Pacxomomepnl snexkrpomaruuTHbie «B3JIET
OP». Ucnionnenust O9PCB-410, -510. Uactpykuusa no moutaxy». B41.00-00.00 M.

2.2. Bpi0op THHOpa3Mepa pacxoaoMepa M omnpeaesieHHue T'MAPABINYECKUX I0-
Tepb

2.2.1. Beibop Tumopasmepa pacxogoMepa OmpeaeseTcsl JUana3oHoOM pacXojoB B
TpybonpoBoae, rae Oyaer ycranaBnuBathes [1I1P. Ecnu auana3zon pacxojoB /it JaHHOTO
TpyOONpOBOAA YKIAABIBAECTCS B AMANA30H PACXOJ0B HECKOJBKUX TUIIOpa3MepoB IMP, To
Uit o0ecriedeHust 0osee ycToiunBoil paboThl ciieayer BeIOMpaTh DMP ¢ MeHbIIUM 3Ha-
yeHueM Dy. Ho nmpu 3TOM BO3pacTaroT ruipaBInyeCcKue MOTEPH.

2.2.2. Ecau 3nauenune Dy BeiOpanHoro tumnopaszmepa OMP mensine 3naueHus Dy
TpyOonpoBoja, Kyaa npeanonaraercs ycranapnupath [II1P, To ayiga monTaxa B TpyOomnpo-
BOJI UCITOJIB3YIOTCS TTepexoaHbie KoHyca (koH(y3op u auddy3op).
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2.2.3. Onpenenuth THAPABINYECKUE MOTEPU Haropa B cucreme <koHdy3zop — IITTP
— nuddy30p>, NPUBEICHHON HA PUC.2, MOYKHO TI0 HIKETIPUBEIEHHON METOIUKE.

2.2.3.1. McxonHble naHHble 75 ONpeAeaeHus: MoTepb HAropa:

- MAKCUMAaJIbHBIA 00BEMHBIN PACcXO/ )KUIKOCTH B JAHHOM

TpyOonpoBoie -Qv M/l
- Dy nonBosiiero TpyoomnpoBoia -D1 [mmMm];
- Dy (tunopasmep) I1I1P -D2  [mMm];
- Dy otBOSIsIIIIETO TpyOOIIPOBOIA -D3  [mmMm];
- YTOJl KOHYCHOCTH KOH(]Yy30pa -oy [rpan];
- yroj KkonycHoctd auddysopa - o3 [rpan];
- JUIMHA NPSIMOJIMHEUHOTO y4acTKa -1 [mmMm].
1 2 e K 3 2 4
| |
L
| |
| |
| |
. — =
| |
= a1 | =
|
! | I J
L ]
/2 l o 3/2

1 — xoHby30p; 2 — monHONPOXO0AHAs TapoBas 3aa8uxka; 3 —IIIP; 4 — muddysop.

Puc. 2. Cxema TpydonpoBoaa B Mmecte ycranoBku IITIP.

2.2.3.2. CorysacHO M3BECTHOTO MPUHIIUMNA CYNEPIO3UIUN CYMMAapHbIE MOTEPU Ha-
nopa h,, B cucteme <koupyzop — 1P — auddy3op> ckiaanpiBatoTcsi U3 MECTHBIX MOTEPh
Hariopa B KoHdy30pe hyi -, mpsMonuHeitHoM yuactke (mumHoii /) hy, u guddysope hys:

hH = hHl + hﬂz + hH3, (M BOI[.CT.)
[ToTeps Hamopa B koH(pYy30pe onpenensiercs mo rpaduky puc.3a, rie v, — CKOpoCTh
MOTOKA JKUIKOCTH B MPSIMOJMHEHHOM ydacTke. ['paduk 3aBUCHUMOCTH TOTEPH HAmopa OT
CKOPOCTH TMOTOKa PAacCUMUTaH JJIs yria KOHycHocTH KoH(py30pa o = 20 °. [Ins ompenene-

HUSI CKOPOCTHU IMOTOKA MKUJAKOCTU MO 3HAYEHHIO 00BEMHOr0 pacxoja Qy MOXKHO BOCHOJIb-
30BaTbcs rpadukoM puc.4 uin GopMyIioi:

Qs 10°

v|M/c|= :
e} 0,9'TC'D§,[MM]
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hu1 [M Bog.CT.]
04 1 - e g e e
0’35,,,,,1,,,,1,,,,1 ,,,,,
03 4+ se bR
0251 T
02 7o T
R e s e it L
0.1 4 -
0,051 o

0 ‘ 1 1 1 1

hn2 [M Box.cT.] /D2

hu3 [M Bom.CT.] D3/D2
25 ‘ \ 4,0
3,5
2 - 2.5
1.5 - 2,0
1 _
0,5 - |
0 ‘ 1 | | | | | | | |

1 2 3 4 5 6 7 8 9 10 11 12 v2[m/c]

Puc. 3. I'padukn 3aBucuMocTeil noTeps Hanopa B KoHdy3ope (a),
npsAMoIHHeiTHOM yuacTke (0) u nuddysope (B).
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[ToTepss Hamopa B TMPSIMOJMHEHHOM YydYacTKE ompeaensercs mo rpaduky puc.30.
['padux 3aBUCHUMOCTH TOTEPU HAIMOpPA OT CKOPOCTH MOTOKA PACCUMTAH JJII OTHOIIEHUHN
JUTUHBI TPSIMOJIMHENHOTO yyacTka K auametrpy 15; 20; 25 u 30.

ITotepst Hanopa B auddy3ope onpenensiercs mno rpaduky puc.3B. ['paduk 3aBucu-
MOCTH MOTEPH HAIOpa OT CKOPOCTU MOTOKA PACCUUTAH JIJIs yrila KOHYCHOCTH nuddysopa

o3 = 20° u oTHOIIEHUH HauOosbiero AuameTpa nuddysopa k Haumensiemy 2,0;2,5; 3,5
u 4,0.

ITPUMEYAHMUE. IIporpammHoe obecriedeHue JjIs IPOBEACHUS YTOYHEHHOTO pac-
yeTa MmoTepb Haropa B cucreMe <koHdysop — [P — muddyzop> nocrasnsercs mno 3aka-
3y.

M3y a/vuan
1000
500 10"
5
200 — N
[
100 Dy 150 L+ L,
3
56 — - 10
17 v 80 5
//’
20 Lt /'
] n "] =1 2
10 Dyao
50 e 10°
50
20 — Dy 20 —
| " [ — |
1.0 —| - 20
0.5 Dy 10 10
= 5
0.2 — ]
0.1 — ] 2
0.05 1
0.5
0.02 i
0.01 0.2

0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 9.0 12.0 m/c

Puc. 4. I'paduk 3aBUCHMOCTH Pacxoa *KUAKOCTH
0T CKOPOCTH NMOTOKA JJIA Pa3JIMYHBIX 3HAYeHHH D;.

2.3. [loaroroBka pacxoaoMepa K MCNOJIb30BAHUIO

2.3.1. Mepnl 06e30macHOCTH.

2.3.1.1. K pabote ¢ pacxomomMepoM IOMyCKaeTcs OOCITYy>KHBAIOUIUK TEPCOHANI, 03-
HAaKOMJICHHBIN C AKCIUTyaTallHOHHOM JOKYMEHTAIMENW HA U3JIEIIHE.

2.3.1.2. Ilpu noAroToBKE M3AEIUS K MCIOJIb30BAHUIO U B TIPOIIECCE AKCIUTyaTalluu
JOJKHBI coOmonatbest «[IpaBuina TeXHUYECKOM KCIUTyaTallii 3JIEKTPOYCTAaHOBOK MOTpe-
ourenei» u «lIpaBuna TexHUKH 0€30MACHOCTU MPHU SKCIULyaTallMHU 3JIEKTPOYCTAHOBOK MO-
TpeouTene».

2.3.1.3. Ilpu npoBeaeHnu pabOT ¢ pacxoJOMEpPOM OMaCHBIMU (haKTOpAMH SIBJISIFOT-
csl:

- TNepeMEeHHOe HalpsbKkeHue (¢ JeHCTBYIOMIMM 3HadeHuem 10 242 B uacroToi
50 I'm);

- naByieHue B Tpyoomnposoze (1o 2,5 MIla);

- Temriepatypa paboueii xxuakoctu (10 150 °C).

2.3.1.4. 3anpeniaeTcsi UCMOIL30BaTh PACXOIOMEPHI MPU JABICHUHU B TPYyOOIPOBOJIE
oonee 2,5 MIla.
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2.3.1.5. Ilpu obHapy>KEHUU BHEIIHUX MOBPEKICHUN U3ACTUS WU CETEBON MPOBO/I-
KM CJIEyEeT OTKIKOYUTH PACXOJOMEDP 10 BBISICHEHUS CHELUUAIMCTOM BO3MOXHOCTH Jallb-
HEWIIEN SKCIUTyaTaluH.

2.3.1.6. B npouecce paboT Mo MOHTaXYy, MyCKO-HAIAJIKe WM PEMOHTY Pacxojome-
POB 3arpeniaeTcs:

- MPOU3BOJAUTH MOAKIIOUEHUS K MpHOOpPY, NEPEKIIOUEHUS] PEXKUMOB WIIU 3aMEHY
AIIEKTPOPATUOAIEMEHTOB MPU BKIIFOUEHHOM MUTAHUM;

- IEMOHTaX pacxojioMepa u3 TpyOonpoBoia A0 MOJIHOIO CHATHS JaBJICHUS Ha yya-
CTKE TpyOONpoBOAA, I/I€ IPOU3BOAATCS paOdOTHI;

- UCIOJIb30BaTh HEUCIPABHBIE IEKTPOPATUOTIPUOOPHI, HIEKTPOUHCTPYMEHTHI JTHOO
0€3 MOAKIIIOYEHHS] X KOPITYCOB K IIMHE 3alIUTHOTO 3a3eMJICHUS (3aHYJICHMUS ).

2.3.2. MoHTaXx pacxoJIOMEPOB JOJIKEH BBIMOIHITHCS B COOTBETCTBUM C TIOKYMEH-
Tom «Pacxonomep snekrpomarHuTHbld. «B3JIET OP». Ucnonnenuss DPCB-410, -510.
Nuctpykuust mo moHTaxy» B41.00-00.00 MM crneunann3upoBaHHONW OpraHu3alue,
UMEIOILEH JIMIEH3UI0 Ha MPaBO BbINOJHEHUS MOJO0OHBIX padOT MO0 MpeACTaBUTEISIMU
IPEANPUATHS-U3TOTOBUTEIIS.

2.3.3. Ilocne TpaHCIOPTUPOBKHU PacxojioMepa K MECTY SKCIUTyaTalldu MpU OTpHIla-
TEIBHOW TEMIIEPAType OKPY>KAIOLIETO BO3AyXa M BHECEHUU B MOMELIEHUE C MOJIOKHUTENb-
HOUW TeMImepaTypoi clieyeT, BO U30eKaHue KOHJECHCAIIMU BJIaru, BhIIECPKATh U3/EIUS B
YIIAKOBKE HE MEHEE TPEX YaCOB.

2.3.4. IIpu BBOJE B AKCIUTyaTalMO U3/ENUS JOTKHO OBITh TPOBEPEHO:

- IPaBUJIBHOCTh YCTAHOBKHM PACXO0J0MEpa B COOTBETCTBUM C HAIIPaBICHUEM IOTOKA
KUJIKOCTU B TPYOOIIPOBOJE;

- MIPaBWJIBHOCTh MOJKJIOYEHUS pacXoJoMepa U B3aUMOJICHCTBYIOIIEr0 000py10Ba-
HUSL B COOTBETCTBUM C BHIOPAHHOW CXEMOM;

- HAJIMYME U COOTBETCTBHUE HANPSDKEHMS MUTAHUS TEXHUYECKUM XapaKTEPUCTUKAM.

2.3.5. Pacxomomep rotoB K paboTe MOCIE MOJHOTO MPEKPAIEHUs! AUHAMUYECKUX
THJIPaBIMYECKUX MPOLECCOB B TPYOOIPOBOJAE, CBSI3aHHBIX C PEryJMPOBAHUEM I1OTOKA
KUIKOCTH (pabOThl HA TPYOONPOBOAE CO CIMBOM KUIKOCTH, NEPEKPHITHE OTOKA HKHUIKO-
CTH U T.IL.).

3anyck B paboTy IOCie MOHTa)a, AJUTENIbHOrO OINOPOKHEHUsS TpPyOorpoBoaa
W/WUIU BBIKITIOYEHUST mpubopa pekoMenayercs nocie 30-tu MuHyTHOM mpombiBku [1ITP
MOTOKOM >KUJIKOCTH (JJ1s -0OecreueHusl yecToluunBo padotel) U 30-TH MUHYTHOTO MPO-
rpesa.

2.3.6. [lepen BBOIOM B DKCIUTyaTaldi0 HEOOXOIUMO OIJIOMOMPOBATH PACXOAOMEpP U
3aJIBIKKM Oaiinaca (mpu ero HaJIu4uu ).

2.4. Ilopsimok padoThI ¢ pacxXo10MepoM

CraHHBII B 3KCIUTyaTalMio NMpuOop paboTaeT HeMpephIBHO B aBTOMAaTUYECKOM pe-
KUME.

[Ipy Hamuuum MHAMKATOpa PAacXOJOMEp BBICBEYMBAET 3HAYCHHS IApaMETPOB B CO-
OTBETCTBUU C YCTAaHOBAECHHBIM HAOOPOM U BPEMEHEM HMHIMKALUU MapaMeTpa.
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2.5. Bo3MoskHbIe HEMCIPABHOCTH, HEIITATHbIE CUTYALlMH M METO/IbI UX YCTpAa-
HEeHUsI

2.5.1. IlepeyeHp HEUCHPABHOCTEW M HEIITATHBIX CHUTyallMid, JIHATHOCTHUPYEMBIX
pacxoaoMepoM U UHIAUIMPYEMbIX B BUJE 3HAKOTIO3UIIMOHHOTO KOJa, MpUBEAeH B Ta01.5.

2.5.2. B ciny4yae BO3HMKHOBEHUS WHIWKALMK HEMCIPABHOCTU WM HELITATHOW CH-
Tyalldd B pacxojioMepe HeoOXOIMMO MPOKOHTPOJIUPOBATH COOTBETCTBUE YCIOBHM HC-
nosib3oBaHusi OMP 3ananHbiM TpeboBanusM. [Ipu COOTBETCTBUU YCIOBU TPEOOBaHUSAM
HEO0OXOAMMO OTKIIOUUTH TPUOOP M BBI3BATh MPEICTABUTENST OOCITY>KHBAIOIIEH OpraHu3a-
11U, MO0 CBSI3aThCS C MPEAIPUITUEM-U3TOTOBUTENIEM JIJISl ONPEAEIICHUS BO3MOKHOCTH

JanpHeuen skerryaranuu SMP.

2.5.3. Pacxogomep «B3JIET DOP» 10 Buay MCHOJHEHHUSA U C YY4E€TOM YCIIOBUN JKC-
IUTyaTallud OTHOCHUTCS K M3ENUSAM, PEMOHT KOTOPBIX MPOU3BOJUTCS Ha CIELUATbHbBIX
OPEaNPUITUAX TUO0 TPEATPUSITUN-U3TOTOBHUTEIIE.

Tabauia 5
3Hakomno-
. Coaep:xaHue HeMCIIPABHOCTH,
SUIMOHHBIH . IIpumeyanue
HEIITATHOW CUTYalMH
KOJ
1 OTCyTCTBYET MU3MEPUTENBHBIA CUTHAI
2 [IpeBblllIeHHE U3MEPUTENBHBIM  CUTHAJIOM
JOMYCTUMOTO YPOBHSI
3 Hexoppexkrnoe 3nauenue K,: npu Texymewm | Ecium  yacrora cienoBaHus
3HAYEHUHU pacxoJla. 4yacToTa CcleJOBaHMs Ha | JojbkHA ObiTh MeHblie 0,001
MMITYJIbCHOM BBIXOJI€ JOJDKHA BBIMTH 32 npe- | [, TO Ha MMIYyJIbCHOM BBI-
nensl 0,001...1500 I'x XO0JI€ 3HAQYE€HUE 4YacTOTHI Clie-
noBaHusi Oymer paBHo 0 I,
€CJIM . 4acToTa CJIeJOBaHUS
JIOJKHA OBITH OOJIBIIIE
1500 I'x, To — 1500 T'y
4 [To yObiBaromeMy pacxojy ycraHoBiieHa oT- | B mpouecce pabotsi Q, mpu-
ceuka Q, OoublIasg, YeM OTCEUYKa IO BO3pac- | paBHHUBaeTcsa Qy
TaroueMy pacxony Q,
5 Peseps
6 Tekymiee 3naueHne pacxoaa 607abI€ Qg
7 AnmnapartHasi HEMCIPaBHOCTb pacxogomepa
8 PacxomomMep He MHULIMATU3UPOBAH
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3. TEXHUYECKOE OBCJ/IIY’KUBAHUE

3.1. [IpoBepka TeXHUYECKOT0 COCTOSHUS

3.1.1. BBeneHHbII B SKCIUTyaTalldiO pacXxoAoMep He TpeOyeT CIenuanbHOrO TeXHU-
4EeCKOro 00CITy>KMBaHUsI, KPOME MEPUOIUYECKOT0 OCMOTPA C LEIbI0 KOHTPOJIS :

- paboOTOCTIOCOOHOCTH PACX0I0MEpPa;

- COOJIO/IEHUS YCIIOBUM 3KCILTyaTallii pacxoa0Mepa;

- HAJIMYUSI HAMPSDKEHUS TUTaHUS

- OTCYTCTBHSI BHEIUHUX NOBPEKIEHNN COCTABHBIX 4acTEW pacxoloMepa;

- HaJIEXKHOCTH AIEKTPUYECKUX M MEXAHWYECKUX COCIUHEHUH;

- HATM4Us III0MO.

[lepnoiMYHOCTH OCMOTpPA 3aBUCUT OT YCJIOBHM 3KCIUIyaTallMK, HO HE JOJKHA OBITh
pexe OJJHOTO pa3a B IBE€ HEJEIHU.

3.1.2. HecoOmroneHue yciloBUM 3KCIUTyaTallid PacXOJOMEPOB B COOTBETCTBHM C
pazgenoM 1.2.3 MOXKeT MPUBECTH K OTKa3zy MpuOOpa WM MPEBBILIEHUIO TOMYCTUMOTO
YPOBHS MOTPEIIHOCTH U3MEPEHHH.

BHemrnne noBpexieHus: pacxojomMepa Takke MOTyT BbI3BaTh OTKa3 mpubopa iaudo
YBEIIMYECHHUE TOTPEUTHOCTH u3MepeHwus. [Ipnm mosBieHuN BHEIIHUX TOBPEXKICHUNH HE0O0-
XOJIMMO BBI3BaTh COTPYIHHUKA PETMOHAIIBHOIO MPEACTABUTENILCTBA JIJISl ONPEACIICHUS BO3-
MOYKHOCTH JadbHENIIEH SKCILTyaTalluid pacX0I0MEPOB.

3.1.3. TIpu npoBeneHun NpodUIaKTHUECKUX padboT Ha TpyOorpoBojae (cucreme),
I/Ie YCTAHOBJIEH PacXOJIOMEpP, HO HE PEeXe OJHOr0 pas3a B I'ofl, PEKOMEHIYeTCs AEMOHTH-
poBath [1PD u3 TpybonpoBoia 1 MPOMBITH BHYTPEHHUN KaHal dnekTpomMarautHoro I[TITP
C MOMOIIbIO YHCTOM MATKOM BETOIIM, CMOUYEHHOHN B BOJE, C LIE€JIbIO CHITUS OTJI0XKCHUIN Ha
BHYTpPEHHEH MOBEPXHOCTH KaHaja U, B OCOOCHHOCTH, Ha 3JIEKTPOJaxX.

[Ipu otmpaBke nMpuOOPOB HAa MOBEPKY MM B PEMOHT HEOOXOAMMO IOCHE JEMOHTAa-
’Ka OYUCTUTh BHYTPEHHUN KaHai anekTpoMarHuTHoro [P ot oTnoxenuit, oOpazoBas-
IIMXCS B IPOIECCE IKCIUTyaTalll, a TaKXKe OT OCTATKOB paboyeli KUIKOCTH.

[Ipu MOHTa)xe M JEMOHTa)Xe pPacxoJOMEpOB HEOOXOJIUMO PYKOBOJACTBOBATHCS J10-
kymeHToM «Pacxonomep anekrpoMarHuTHbii «B3JIET OP». Wcnomnenus OPCB-410,
-510. UucTpykuus no moHTaxy» B41.00-00.00 M.

OtnpaBka npubopa A MPOBEACHUS rapaHTUITHOTO (ITOCIErapaHTHITHOTO ) PEMOHTA
JAr00 MOBEPKH AOJHKHA MPOU3BOAUTHCS C ACOPTOM Mpubdopa. B conpoBoanUTENbHBIX J0-
KyMEHTax HEOOXOIMMO yKa3bIBaTh MOYTOBBIC PEKBU3HTHI, TeIe(OH U (pakc OTHpaBUTENS,
a TaKXke croco0 u ajpec 0OpaTHOM JOCTABKU.

3.2. [ToBepka

Pacxonomep asnexkrpomarnutHbli «B3JIET DP» mpoxoanT nepBUYHYHO NOBEPKY
IIPU BBIIYCKE W3 IPOM3BOJACTBA U IIOCJIE PEMOHTA, IEPUOJAMYECKHE — B IPOLECCE
DKCIUTyaTallMy C IEPUOAAYHOCTBIO, YKa3aHHOW B TIACIIOPTE HA PACXOI0MEDP.

MexnoBepoyHbIil UHTEpBaI — 4 TO/1a.

[ToBepka pacxomomepa MPOU3BOJUTCS B COOTBETCTBUU C JOKYMEHTOM: «HCTpyK-

uus. ['CHU. Pacxomomepsl snexkrpomarHuTHeie «B3JIET 3OP». Metonuka mnoBepku»
B41.00-00.00 M1.
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4. YIAKOBKA, XPAHEHUE U TPAHCITOPTUPOBAHHUE

4.1. Pacxomomep «B3JIET DP», yKOMIUIEKTOBAaHHBI B COOTBETCTBUU C 3asBKOMU,
YIaKOBBIBACTCS B MHAMBHUAyalbHYIO Tapy kareropuun KVY-2 mo 'OCT 23170 (suuk u3
roppupoBaHHOTO KapToHAa). Tya jxe MoMeIaeTcsl IKCIUTyaTallMOHHAas IOKYMEHTals.

[IpucoenuuurtenbHas apMarypa MOCTaBIIETCS B OTAEIbHOW Tape POCCHINBIO WU B
cOope Ha OJIUH WJIU HECKOJIBKO KOMIIJIEKTOB.

4.2. XpaHeHue pacxojoMepa J0KHO OCYIIECTBIATHCS B YIIAKOBKE M3TOTOBUTENS B
cooTBeTcTBUU ¢ TpeboBanusmu rpynnsl 1 mo 'OCT 15150. B nomenieHuu 1ist XxpaHeHUs
HE JIOJDKHO OBITh TOKOTPOBOJSINEH MBUIH, MTAPOB KUCIIOT U MIEN0YCH, a TaKkKe ra30B, BbI-
3BIBAIOIUX KOPPO3UIO U Pa3pyIIAIOIIUX U30JISAIIHIO.

[TpubGop He TpeOyeT cCreruatbHOr0 TEXHUUECKOT0 00CIY>KUBAHUS TIPU XPAHEHUH.

4.3. Pacxo/ioMepbl MOTYT TPAHCTIOPTUPOBATHCS aBTOMOOWJIHHBIM, PEYHBIM, KEJE3-
HOJIOPOKHBIM U aBUAIIMOHHBIM TPAHCIIOPTOM IPHU COOJIOJIEHNUN CIEAYIOIINX YCIOBUA:

- pacxoJ0MepPbl MOTYT TPAHCIIOPTUPOBATHCS TOJIBKO B 3aBOJCKOM Tape;

- pacxogoMepbl HE AOJIKHBI TOABEPraThCs MPSIMOMY BO3JICHCTBUIO BIIAru;

- TeMIiepaTypa He JI0JDKHA BBIXOJUTH 3a npenessl MuHyc S0 ... 50 °C;

- BIIQXXHOCTh HE JIOJDKHA IpeBbImaTh 98 % mpu temreparype 35 °C;

- atmocdepHoe napienue 66,0 ... 106,7 klla;

- BuOpanus B auanazone 10 ... 500 I'p ¢ ammumatynoit 10 0,35 MM U YCKOPEHHEM J10
49 m/c*;

- yZIapBI CO 3HAYCHHEM ITMKOBOIO YCKOPEHHMs 10 98 M/c’;

- YJIOKE€HHBIE B TPAHCIOPTE PACXOJAOMEPHI JIOJKHBI 3aKPEIUIATHCS BO M30€KaHUE
MAJICHUS U COYIapPEHUM .
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HNPUJIOKEHHUE A

Ilpeodenvt donyckaemvix OomHOCUMETbHBIX NOZPEUIHOCH L PACX000MePa
npU pa3nudHbIX 3HAYEHUAX CPEOHE20 PAcX00a HCUOKOCMU

IIpeaeast
JAOILy CKaeMoil +10,0 + 5,0 + 3,0 +2,0 + 1,0 +0,9
NMOTPEeHIHOCTH, O, Yo

3Hauenue pacxoaa, Q, WA

10 0,014 | 0,020 | 0,028 | 0,040 | 0,130 3,40
20 0,054 | 0,082 | 0,113 | 0,158 | 0,521 13,58
32 0,139 | 0,209 | 0290 | 0,406 1,33 34,78
40 0217 | 0,326 | 0453 | 0,634 | 2,08 54,34
Tunopaswep 50 0,340 | 0,509 | 0,708 | 0,991 3,26 84,90

pacxoaxomepa,
Dot 65 0,574 | 0,861 | 1,196 1,67 5,50 143,5

Yo

80 0,869 1,30 1,811 2,54 8,33 2173
100 1,36 2,04 | 2,830 | 3,96 13,02 339.6
150 3,06 4,59 6,368 8,92 | 29,29 7641
200 5,43 8,15 11,32 | 15,85 | 52,07 1358
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NPUJIOKEHUE b

Oouwuii 6u0 pacxooomepa u macca-2adapummnple XapaKmepucmuKku

123 1 76
' A
~ =)
PACXOJOMEP 3NEKTPOMATHUTHbIX
\ 4
e
MakcumanbHas Temne paTypaXuAKOCTH ........ 150°C 0
) MakcumanbHoe AaBneHue Xu, AKOC N a
HanpaXeHMe MUTAHUSA ...cccciniiininininiiiniainns 36B50Iy
= MoTpe6GnAaeMasiMOWHOCTb
© 3PCB-XXX
\. J |—
\. J J
| |
| |
18] L 5

@

ﬁ_

—1
s
|

Puc. b.1. Ucnoinenune 9PCB-410, -510.

1 — uaAMKaTOp; 2 — M3MEPUTETBHBIN OJOK; 3 — MEepBUUYHBIN MpeoOpa3oBaTellb Pacxoja;
4 — repMoBBO/ KaOensl MUTaHUS; 5 — T€PMOBBOJ] Kabensi CBsi3H; 6 — KIeMMa 3allUTHOTO
3a3emJieHus (3aHyJIeHUs ); 7 — 3allUTHBIE KOJIbIIA.

Dy,mm | 10 | 20 | 32 | 40 | 50 | 65 | 80 | 100 | 150
D, mm 60 | 60 | 83 | 89 |.102 | 121 | 140 | 159 | 219
L, Mv 75| 75 | 92 | 108°| 113 | 123 | 170 | 171 | 198
H,mm | 215 | 215 | 238 | 244 | 256 | 276 | 295 | 314 | 374

Macea, kr, - 1 90 | 30 | 35 | 45 | 55 | 75 | 85 | 25

He 0oJ1ee
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' 123

B3JIET 3P

470

o 358
:

Macca ne Ooiee 45,0 xr
Puc. b.2. Ucnosnenue OPCB-410, -510 D,200.

1 — uHauKaTOp; 2 — U3MEPUTEITbHBIN OJIOK; 3 — MEepBUUHBINA MpeoOpa3oBaTesib Pacxo/a;
4 — repMOBBOJI Kalemsi MUTAaHUS; 5 — TEPMOBBOJ, Kabensi CBsi3U; 6 — KJIeMMa 3allUTHOTO
3a3eMJieHUs (3aHyseHus); 7 — daaHel; 8 — 3aluTHbIE KOJbIIA.
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HNPUJIOKEHUE B

Cxema okoneunozo Kackaoa UMRYJ1bCHO20 ébIx00a

+5V

1 kOMm

J2
o
+ XTi1

- XT12

B MoMeHT (popMupoBaHMs UMITYJIbCA TPAH3UCTOP OTKPBIT.

[Ipy BHyTpeHHEM NUTAHUM (AKTHBHBIM PEXUM HMITYJIBCHOTO BBIX0J1d) AMIUIATYA
UMITYJIBCOB JIEKUT B Tpeaenax 2,4-5,25 B. Pabota uMmynbcHOTO BhIXO/a B aKTUBHOM pe-
JKAME JIOIYCKAETCs TOJIBKO HA H30JMPOBAHHYIO HArpy3Ky CONPOTHBIICHUEM HE MEHee
1 kOm.

IIpu BHeUIHEM NMUTaHUM (ITACCUBHBIM PEXKUM) MMITYJIbCHBIN BBIXOJ SIBJISETCS T'allb-
BaHWYECKH HM30JIMPOBAHHBIM, JIOMYCKAET 3aMUTKY OT MCTOYHUKA HampsbkeHus 5-24 B u
o0ecrieynBaeT KOMMYTaIIUIO TOKa HArpy3ku a0 20 MA.

[TogximroueHnE OKOHEYHOTO KacKaJa K BHYTPEHHEMY HMCTOYHMKY nutanus + 5 B
OCYILIECTBIIIETCA C NOMOILBIO IEPEMBIYEK, 3aMBIKAIOIMX KOHTAaKTHbIE mapel J2, J3 Ha
IJ1aTE BBIYMCIIUTEIIS.
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HPUJIOKEHHUE I

Aoanmep mokoe6ozo evixooa pacxooomepa « B3JIET Py

I'.1. Amantep TokoBOoro BbIxona pacxogomepa «B3JIET DOP» npennasnauen ans
dbopMHUpPOBaHUS BBIXOIHOTO TOKOBOTO CHTHAJIA, 3HAUEHUE KOTOPOTO COOTBETCTBYET M3MeE-
PEHHOMY 3HAUEHUIO Pacxo/ia.

I'.2. lnana3on padbotel TokoBoro Bbixona 0-5 MA, 0-20 MA wim 4-20 MA Ha comnpo-
tuBiieHre Harpy3ku 0,05-1 kOm. [IporpammupoBaHue MUHMMAJIbHOTO U MAKCHUMAJIBHOTO
3HAYEHUI 3aJJaHHOTO JIMaNa30Ha TOKOBOI'O BBIXO/A BBIMOJIHSAETCS TIPU BBITYCKE U3 MPOU3-
BOJICTBA MO 33aKa3y. MUHUMaJIbHOE 3HaYE€HUE TOKOBOI'O JHMAMa30Ha COOTBETCTBYET YaCTO-
te 0 I' Ha UMITYyITBCHOM BbIXOJ1e, MakcumanbHoe — 1500 I'm.

I'.3. Hanpspokenne nutanus agantepa 36 B 50 I'u, momHocTs notpebienust He 0o-
nee 2 BA. Anantep moxket utathesi ot cetr 36 B 50 'ty unmm ot aBTOHOMHOTO Tpeodpa-
3oBatens Hanpsprkenust 220/36 B 50 .

I''4. Bupn apganrepa npuBeneH Ha puc.l.l, cxema nmoakItOYeHHs IIATHl agamnTepa
npuBeneHa Ha puc.l'.2.

I'.5. Tlpu noaxmroueHun aganrtepa TOKOBOIO BBIXOJA K UMIYJIbCHOMY BBIXOJY pac-
X0/I0Me€pa HEOOXOJAUMO C MOMOIIBIO COOTBETCTBYIOIIUX MEPEMBIYEK YCTAHOBUTH AKTHUB-
HBI peKUM pabOThl UMITYJIECHOTO BBIXO/IA.
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a) BUJ cHepeau 140

C MOHTAXHOM

AONANTEP TOKOBOIo BblIXOOA

B3JIET AT

NMJIAHKOH

2epMo6600

\ Kabens cesasu

]9\

L
=
(|

Y

70

HanpsixeHue nutanunsa 36 B 50Ty

Kaemma 3afumHuoco
3azemilerHus

\[
!

&)

I |

==
|

@)

MoOoHmMAsMNCHAA NIAAHKA

0 KpenjeHus Ha

obvexme

60
85

0) BUJ CBepXxy

76

)
)

@

%]

,
of
XS1

1]2]3

B) BUJ cliepeau
CO CHATOH

XS3
1]2

XS2

KPbIIIKOii Tz

s=j)
== i

al

Puc.I'.1. Bua axanrepa TOKOBOro BbIX0Aa.

\ J

IHJATA AJAIITEPA TOKOBOTO
BBIXOJA

INJIATA
BBIUNCJIUTEJA UB

XS1

Komnr.
1
2
3

Ienpb

36 B50TI'n
36 B50TI'n

XS2 XT1

KoHT.

Ilenpb Kownr.

+F

ITens
TSOUT+
TSOUT-

XS3

KoHT. Lens
-1

+1

K NpUEeMHUK)Y ]

Mmoko6020 cucnaia

Puc. I'.2. Cxema noakJI04YeHus IJIATHI aJanTepa.



27

HPUJIOKEHUE /]

Pekomendyemwe 3HAYECHUA KOHCmaHnm npeoﬁpaa'oeauuﬂ UMNYJT1bCHO20 6bIX00a

npu ucnoav3osanuu pacxooomepa ¢ menjiociemuukom « B3JIET TCP»
ucnoanenus TCPB-030

Dy, MM K, umn/a Qaxes 1/€ K,, umn/i 0,7-Qaxc, /€
1 2 3 4 5
10 10,0 0,944 15,0 0,661
20 3,00 3,772 4,00 2,640
32 1,00 9,661 1,50 6,762
40 0,70 15,09 1,00 10,57
50 0,40 23,58 0,60 16,51
65 0,25 39,86 0,35 27,90
80 0,17 60,36 0,24 42,25
100 0,10 94,33 0,15 66,03
150 0,05 2123 0,07 148,6
200 0,03 377,2 0,04 264,1

B cronbue 2 npuseneno 3Hadenue K, 11 BapuaHTa MCIONB30BaHUS PacXoloMepa,
€CJIM PacXoi He OyIET MPEBHINIAaTh 3HAUCHHE Q,c, YKa3aHHOE B cTOs01IE 3. B cTonmbme 4
npuBefcHO 3HadeHue K, eciu pacxox He mpeBbIcUT 3HadeHHE 0,7:-Qa, YKa3aHHOE B
cToJIoIE 5.
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Topoo

IIpeonpusamue naamenujux

IIpeonpusmue nonyyamens

Iloumosuwlii adpec,

magh, gpaxc

PacxogomMeps! djaekTpoMarauTabie «B3JIET DP)»

KAPTA 3AKA3A Ne 3agBka Ne oT« » 2002 r. Kon‘ ‘ ‘ ‘ ‘

1. Hcnoanenue:

0e3 nHAMKaTopa C MHIUKATOPOM

OPCB-410 OPCB-440 OPCB-450 OPCB-460 OPCB-510 OPCB-540 OPCB-550 OPCB-560

Dy = MM
Hampsokenne nuranust 36 B 50 ' I:I C UCTOYHHKOM 3JekTponuTanus 220/36 B 50 I'a D
Ilo cnenuansHOMY 3aKa3y 220B 50T
Jnnna xabens nuTaHus M (tunoBas 1,5 m)

2. HmnynscHulil 661x00: [IACCUBHBIN AKTHBHBII K= UMII/JI, JUTHHA KaOens CBSI3U M

3. Yemanoexu: W3MmepeHne peBepCUBHOTO IOTOKA
- - OTceuka 1o yObIBarOLIEMY pacxory x Quano0. (tunosas 0,002x QHano.)
seneT e Ortceuka 1o Bo3pacraromemy pacxoxy  x Quamb. (tunosas 0,002x QHano.)
:l I9PCB-5X0: nnauuupyemMbie NapamMeTpbl: pacxoj D o0beM D BpeMsi paboThI D

Ilepuon nnnukanuu ¢ (ot 110 100c, Tunosas 5 c)
(_ O MIOBOPOT M3MEPUTEIBHOTO OJI0Ka BOKPYT OCH CTOHKH NPOTUB YaCOBOM CTPEIKH
Ha 0° Ha 180° I:]
4. Ilpozpammnoe obecneuenue: MOHUTOP B3JIET 3P c aoanmepom RS232 |:|

5. IIpucoeounumensvnas apmamypa u3 y2nepooucmoii cmaiu I:l W3 HeprkaBeronieit cranu I:l
KoMILIeKT Ne | I:I Tun 1 KOMIUTEKT Ne 2 |:| Tun 1
- UMHUTaTOp - IINWIBKU - koMIuteKT Ne 1
- (bmaHIBI - raiku - KOHYCHBIE IIEPEXO0 bl
- IPOKJIAJIKU - I1afOBI - IPSIMOJIMHEHHBIC yYaCTKU
Juamemp mpydonpogooa, 6 KOmMopwvlii NPOU3E0OUNCA PE3KA » MM
6. Kon-60 npubopos: wim. Hama zomosenocmu
7. Aoanmep RS232 ¢ 110 (0ns nacmpoitku) wim.

8. Aoanmep moxkoesozo évixooa «B3JIET AT»

wm.
c ouanazonom vixoonozo moxka: 0-5 mA 0-20 mA 4-20 mA I:l

9. Ilocmaska: CaMOBBIBO3 I:I XK IIYHKT
ABUA HA3HAYCHUS

10. Ilpumeuanusn:

»  JKupHoil pamMKOi1 BbIIEIEHO TUIIOBOE UCTIOJIHEHHUE.
> Ilpu 3anonHEeHNH KapThl 3aKa3a MOCTABbTE 3HAK «X» B IPSIMOYTOJIbHUKE BEIOPAaHHON MTO3UILIH.
> 3asgBKU NPUHUMAFOTCS PU HATMYUHM OAHKOBCKUX U OTTPY30YHBIX PEKBU3UTOB.

®.MN.0. npuHABIIEro 3aKa3 TeJl.
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