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HacToswee pykoBoACTBO MO 3KCNyaTauMm NpegHasHayvyeHo Ang u3yyeHust ycTpomncTea, paboTbl, npa-
BUIT 3KCMMyaTauuu, TEXHUMYECKOro oOBCnyXuBaHUA W MNOBEPKM pacxogomepoB BuxpeBbix «IMUC-
BUXPb 200 (3B-200)» (B fanbHenwem «npeobpasoBaTesnb», «pacxogoMep»).

B pykoBoacTBe no aKkcnfyaTtauvmu npvBefeHbl OCHOBHblE TEXHUYECKME XapakTepUCTUKW, yKa3aHusi Mo
NPUMEHEHMIO, YKa3aHus No MoBepKe, NpaBuia TPaHCMOPTUPOBAHUA U XpPaHEHUs, a TakkKe ApyrMe CBedeHwus,
Heobxoammble Ang obecneyeHns NPaBUbLHON AKCNNyaTauum pacxogomepa.

KoHcTpykuusi npeobpasoBaTens NOCTOSHHO COBEPLUEHCTBYETCSl, NO3TOMY Yy npuobpeTeHHoro Bamu
npubopa MoryT ObiTb HE3HAYUTENbHbIE OTNNYUSA OT MPUBEOEHHOIO0 B HAacCTOSAWEM AOKYMEHTE OMUCaHus, He
BNMSOLLME HAa paboTOCNOCOBHOCTL, TEXHUYECKNE XapaKTEPUCTUKN 1 yaobCTBO paboThl.

[MepeyeHb JOKYMEHTOB, HAa KOTOPbIE AaHbl CCbIIKM B HAacTOSILLEM PYKOBOACTBE, NPUBEAEH B MPUJIOXKe-
Huu A.

Jloboe ucronb3osaHue Mamepuana Hacmosiueao u3daHus, MosHoe Unu Yacmu4Hoe, 6e3 nucbMeHHOo-
20 paspelweHusi npagoobiadamerisi 3anpeujaemcs.

Uszomosumenb ocmaernisiem 3a coboli npaso eHOCUMb U3MEHEHUsI 8 KOHCMPYKUUIO rpeobpasoeame-
1151, He yxyOwaroujue e2o nompebumersibCcKux kayecms, 6e3 npedeapumesibHo20 y8edOMIIeHUS.
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1 OnucaHme n pabora

1.1 HazHauyeHune pacxogomepa

1.1.1 Pacxogomepbl npegHasHavyeHbl ANs uM3MepeHusa obbema UM 0O6bLEMHOro pacxoga
XnOKoCcTen, ra3os, (NPUPOAHOro rasa, NONyTHOro HepTAHOro rasa, KMCNopoAa, Bosayxa 1 Ap. ra3os) U napa npu
paboyem gaBneHun n paboden TemnepaTtype B pasnUUHbIX OTPACNAX MPOMbILLNIEHHOCTU U B CUCTEMaX KOM-
Mep4ecKoro yyeTa, B COCTaBe CYETUMKOB rasa u napa.

Pacxogomepbl ucnonHenus «[MMNO» npegHasHavyeHbl Ans aKcnnyaTauuuM B cuctemax nof-
JepXaHnsi NNacToBOro AaBreHus, AN U3MepeHus CEHOMaHCKOW BOAbl, a TakkKe APYruX XWUAKOCTEN Npu NoBbl-
LLIeHHOM [aBreHuun.

PacxogoMepbl MOryT uMCnonb3oBaTbCA B COCTaBe aBTOMATUYECKMX CUCTEM YNpasBrieHUs WU
KOHTPOIA M NOKanbHbIX CXEMax aBToMaTu3auun ¢ UCNosfb3oBaHMEM YacToTHoro curHana no FOCT 26.010, To-
koBoro curHana no FOCT 26.011 n ymdpoBoro curHana RS485.

Mo meToay namepeHns pacxogomepbl NogpasgensaTcs Ha nonHonpoxogHbie (3B-200) n norpyx-
Hble (OB-205). No cnocoby MoHTaxa Ha TpybonpoBoa pacxogomepbl 3B-200 nmetoT ncnonHeHus:

- bechnaHueBoe TMNa «CaHABUY», KO 0003HaveHus «C» - ona gnameTpoB YCINOBHOIO npoxoga oT 15
0o 100 mwm;

- bnaHueBoe, koA ncnonHeHus «®» - Ang AnameTpoB YCNoBHOro npoxoaa ot 15 ao 300 mwm;

- onaHLLeBOE CO BCTPOEHHbIM CyXXEHMEM, Ko ucnonHeHusa «®P» - ona avameTpoB yCNoBHOro npoxoaa
Tpybonposoaa ot 25 ao 100 mm;

- ANg cCUCTeM NoafepXaHusi NNacToBOro AasneHus, ko ucnonHexnus «MMO» - ons guaMmeTpoB ycros-
Horo npoxoga Tpybéonpoeoga 50, 80 n 100 mm.

MorpyxHble pacxogomepbl IB-205 no cnocoby MOHTaXka MMeEIT Koa ucnonHenus «MNP» - ana ana-
MeTpPOB ycroBHOro npoxoga ot 200 go 2000 mm.

1.1.2 Pacxogomepbl npegHasHayeHbl Ansg M3MepeHusi obbemMa M ob6bEMHOro pacxona
cpebl, MeloLen crieayolme napameTpsi:

1) Temnepartypa ot MuHyc 200 °C go nntoc 460 °C; UCNONHEHNST OTNMYAOLLMECS CTOMKOCTBIO K TeMre-
paType 1 COOTBETCTBYIOLLME UM TEMMEPATYPHbIE AMana3oHbl U3MEPSIEMON cpeabl NpuBeaeHbl B mabnuye 1.1.

Tabnuya 1.1

UcnonueHue no memnepamype Koo Temnepamypa cpedsl, °C

cpede! e AR MUHUManbHas MaKcumasnbHas

KpwuoreHHoe ncrnonHeHue «50» - 200 + 50
MCnomnHeH1e ¢ HU3KUM BEPXHWUM MpeaerioM «100» - 40 + 100
CTaHOapTHOE MCTOSHEHNe «250» - 40 + 250
BhicokoTeMnepaTypHoe ucnonHeHne 320 «320» -40 + 320
BbicokoTemnepaTtypHoe ncnonHeHue 460 «460» -40 + 460
ﬂpUMeanue - PaCXOOOMepr KpUO2eHHO20 UCIOJIHeHUsA 8blINyCcKarmcs moJsibKo 8 O6U.46/'lpOMbILUﬂeHHOM
ucriosiHeHuUU u rlpeOHasHaqubl ons 3Kcnirtyamauyuu 8o 83pbl€06e30naCHbIX ycrnosusx

2) u130bITOYHOE OaBrieHue:

- He Bonee 6,3 MlMa ana npeobpasoBaTtenen UCNOMHEHUN «D», «DPx»;

- He 6onee 4,0 MlMa anga npeobpasoatenen ucnonHeHus «MP»;

- He Bonee 25 MIlMa anga npeobpasoBaTtenen ucnonHeHus «Cx»;

- He 6bonee 25 MlMa ansa npeobpasoBarernen UCMOMHEHUS «I‘II'Iju» n «X» (crneumanbHOE NCMONHEHNE).

3) cogepxaHne MexaHU4eckux npumecen, He 6onee 250 mr/m™;

4) copepxxaHue rasoBbIX BKMHOYEHUN B XMAKOCTU He Bonee 2,5% no obbemy Ons npeobpasoBaTtenen
knacca TodHocTu 0,5% un He Bonee 4% anga npeobpasoBartenei knaccos TodHocT 1 1 1,5%. Mpu cogepxkaHuu
rasoBblX BKMOYeHUn Ao 10% no o6bemy nonHas OTHOCUTENbHAs MOrPELUHOCTL He NpeBblwaeT +5%;

5) oMHammnyeckas BA3KOCTb cpefbl He 6onee 7 Mmlla*c ons XuagkocTen;

6) namepsiemas cpega no CBOMM CBOWCTBaM He JOIMKHA BbI3biBaTb KOPPO3UN y Matepuana npoTOYHOWN
YyacTu pacxogomMepa.

1.1.3 Pacxogomepbl oTHocATca kK nagenuam 'CI u knaccudmumpoBaHbl B COOTBETCTBUN C
FOCT P 52931 cnegytowmm ob6pasom:

- pacxogomepbl NpeaHasHadeHbl 4N MHOPMaLVOHHON CBA3N C APYIMMU U3OENUSIMU;

- pacxofomepbl SABASIOTCS SMEKTPUYECKMMM NO BUAY SHEPrOHOCUTENS CUTHAmOB;

- pacxogomepbl OTHOCATCS K U3genuam 3 nopsiaka no akcnnyaTaunmoHHOM 3aKOHYEHHOCTMY;

- pacxofomepbl SABASIOTCS CPeaCcTBOM M3MEPEHUS MO METPONOMMYECKMM CBONCTBAM.

1.1.4 Pacxogomepbl 00LLENPOMbILLIIEHHOIO UCMOSTHEHUS NpefHa3HavYeHbl s paboTbl BO
B3pbIBOOE30MNACHLIX YCIOBUSIX.
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Pacxogomepbl B3pblBO3aLLUMLLEHHOrO ucnonHeHusi BH npeagHasHadeHbl Ans paboTbl BO B3pbIBO-
OnacHbIX YCIOBUSIX CO B3pbIBOOMACHbIMU cMecsiMu noarpynnbl [IC, nmetloT Bua B3pbIBO3aLLUTbl «B3PbIBOHENPO-
HULaemas 060MnoYka» U MapkMpoBKy B3pbliBo3almTbl «1ExdIIC(T1-T5)X».

Pacxogomepbl B3pbiBO3alLMLLieHHOro wucnonHenna ExB, ExC npegHasHaueHbl ans paboTbl BO
B3pbIBOOMACHbIX YCNOBUAX C B3pblBoONacHbIMU cmecsamu nogrpynnst [IB unn 11IC, COOTBETCTBEHHO, MMET BUA
B3PbIBO3aLLUUTbLI «MCKpoGe3onacHasl anekTpuieckasi Lenb» U MapkupoBKy B3pbiBo3awmnTbl «1EXibIIB(T1-T5)X»
nnn «1ExiblIC(T1-T5)X» cootBeTcTBEHHO. OCcobOeHHOCTM obecrneveHus B3pbiBO3alMTLl NpeobpasoBaTtenen
onucanbl B n. 1.6 «ObecneyeHne B3pbIBO3aALLNLLEHHOCTU».

1.1.5 Pacxogomepbl MMetoT CTeNeHb 3allnThl OT BO3AEUCTBUS OKpyxatowen cpeabl P65
no NOCT 14254, n cOOTBETCTBYIOT MO 3aLLNLLEHHOCTU OObIKHOBEHHOMY ucnonHeHuto no FOCT P 52931.

1.1.6 Pacxogomepbl yCTOMYMBBLI K BO3OEWNCTBUIO BHELLHErO NepeMeHHOro MarHUTHOro mno-

NSl CETEBOWN YaCTOThl C HANPSXXeHHOCTLI0 Ao 400 A/m.

1.1.7 Pacxogomepbl B ananasoHe pacxogoB oT Qn go Qmax (cM. mabnuyy 1.7) ycTon4MBbI K BUO-
pauusam ¢ yactoTton ot 10 oo 100 Ny m ¢ yckopeHueM, He npeBbiwatoLm 4,9 m/c2, n otHocates K rpynne NX no
FOCT P 52931.

1.1.8 Pacxogomepbl N0 YCTOMYMBOCTU K BO3AENCTBUIO aTMOCepHOro fasneHns B guana-
30He oT 84 go 106,7 klMa oTHocATcA K rpynne ucnonHenns P1 no FTOCT P 52931.

1.1.9 Mo yCTOMYMBOCTM K BO3AEWUCTBUIO KNMMATUYECKUX (PaKTOPOB BHELUHEW cpefbl pacxogomepsbl
COOTBETCTBYIOT McnonHeHuto Y kateropum pasmewleHmss 1 no FOCT 15150. TemnepaTtypa OKpyKatoLlen
cpeabl OoMmKHa HaxoauTbes B npeaenax ot MuHyc 40 °C go nntoc 70 °C (ons cneumanbHOro UCMONHEHUsT OT
MuHyc 50 °C go nntoc 80 °C), BnaxHocTb He 6onee 95+3% npwu 35 °C 6e3 ocaxaeHuss KoHAeHcaTa.

1.1.10 YcnoBHoe 0603Ha4veHne npeobpasoBartenen Npu 3akase COCTaBMsAeTCs Mo CTPYKTYPHOM cxeme,
npvBeaeHHon B mabnuyax 1.2.1 u 1.2.2.

Ta6bnuuya 1.2.1 — Cmpykmypa o6o3Ha4yeHusi npeobpasoeameiel
Kod 0 HaumeHoeaHue u3denusi
OMUC-BUXPb 200 | [onHonpoxoaHow npeobpasoBaTerib
OMUC-BUXPb 205 | [NorpyxHon npeobpasoBaTenb
Koo 1 B3pbieo3auwjuma
- 0e3 B3pbIBO3ALLMTDI
ExB 1ExiblIB(T1-T5)X
ExC 1ExiblIC(T1-T5)X
BH 1ExdIIC(T1-T5)X
X criey. 3akas
Koo 2 Tunopa3mep npeobpasoeamens (Y mpy6onpoeoda)
015* 15 mm 100 100 mm 350 350 (Tonbko ans 3B-205)
025 25 Mm 125 125 mm 400 400 (Tonbko ans 3B-205)
032 32 Mm 150 150 mm .... (Tonbko ansa 3B-205)
040 40 mm 200 200 mm
050 50 mm 250 250 mm 2000 2000 (Tonbko ans 3B-205)
065 65 Mm 300 300 mm 2000 2000 (Tonbko ansa 3B-205)
080 80 Mm X cney,. 3akas
Kod 3 Knacc moyHocmu (cmM. ma6n. 1.7)
A Knacc TodHoctn A
b Knacc ToyHoctn b
Kod 4 Huana3oH pacxoda
- CTaHOAPTHbIN
X criey. 3akas
Kod 5 Usmepsiemas cpeda
X XUOKOCTb
r ras / HacblWeHHbIV nap / neperpeTbiv Nap
K Kucnopog (toneko gns 3B-200)
Koo 6 Mamepuan npomo4HoU Yacmu
H HepXaBetlowasa cTanb
Xc xactennon (tToneko ans 3B-200)
X cneuy. 3akas
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Kod 7 CoeduHeHue ¢ mpy6onpoeodom (mosibko Ans IB-200)
C caHasuy ([y15-100)
(0] dnaHueBoe
PP dnaHueBoOe CO BCTPOEHHbIMU Nepexogamn Ha apyron guameTp (Oy 25-100 mm)
X cneuy. 3akas
Kod 8 PasmeuweHue anniekmpoHHO20 npeobpa3zoeamens
- COBMECTHOE pa3MeLleHMe JaTynKa U 3NeKTPOHHOro npeobpasoBaTenst
i OUCTaHLUMOHHOE MCMOMHEHME SMEKTPOHHOIro NnpeobpasoBaTens (anuHa kabens 3 m)
Oxx ykaxkute Tpebyemyto aAnvHy kabensi Ans AUCTaHLMOHHOIO NCMOSHEHNS
Kod 9 MakcumanbHoe GaenieHue uamepsieMol cpedbi
1,6 no 1,6 MMa
2,5 no 2,5 MlMa
4,0 0o 4,0 MMNa
6,3 0o 6,3 MlMa (Tonbko anga 3B-200)
20 no 20 MMNa (Tonbko ans 9B-200 «caHasmy» Oy 50, 80 1 100 mm)
25 0o 25 MMa (Tonbko ana 3B-200 «canasuy» [y 50, 80 n 100 mm)
X criey. 3akas
Kod 10 Temnepamypa usmepsiemol cpedbi
50 oT1 -200 go +50 °C
100 oT -40 po +100 °C
250 oT -40 go +100 °C
320 oT -40 go +320 °C (Tonbko ans 3B-200)
460 oT -40 go +460 °C (Tonbko ans 3B-200)
X cneuy. 3akas
Koo 11 HNHdoukamop
- oTCyTCTBYET
Ccu CUETUMK-MHANKaTOP pacxona ¢ 6a30BbIM HABOPOM PyHKLIMIA
X cneuy. 3akas
Koo 12 Bbix00HbIe cu2Hanbl
- YacToTHbIN, Uudposon RS-485
A [OMNONHUTENNbHbIA aHANoroBbIN TOKOBLIN 4-20 MA BbIXOJHOW CUrHan
X criey. 3akas
Koo 13 Kanu6poeka, noeepka
- 3aBofckasi kannbpoBka No 5 ToukaM, TECT Ha JaBMeHue
rm rocygapcrBeHHasi moBepka
lpumeyaHue: «—» (Mpoyepk) obo3Hadyaem, 4mo OaHHOE UCIOTHEHUE S18/II€MCS CMaHOapMHbIM;
* - TONbKO Ha TemnepaTtypy usamepsiemon cpeasbl ot -40 go +100 °C.

Mpumep 0603HaAYEHNA NOMNHOMNPOXOAHOTO NpeobpasoBarens

Koa 0 1 2 3 4 5 6 7 8 9 10 11 @ 12 @ 13

3akaz AMUC-BUXPb 200 ExB 050 A - X H P O 25 250 - A TIn

Mprmep 0603Ha4YeHMs NOrpyXHOro nNpeobpasoBaTerns

Kopg 0 1 2 3 4

(631
(o))
~
(o]
©

10 11 12 @ 13

3akaz OMUC-BUXPb 205 ExB 400 B - X H - - 25 100 - A TIn
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Tabnuuya 1.2.2 - Cmpykmypa o603Ha4yeHusi npeobpazoeameneli ucriosiHeHus «Ig»
0 HaumeHoeaHue u3denusi
SMUC-BUXPb 200-MNNA |MonHonpoxogHow npeobpasoBaTtenb ncnonHeHns «Mro»
1 Tunopa3mep (Quamemp ycroeHo20 npoxoda mpybonpoeoda / kod Auana3so-
Ha pacxoda)
50/10 Tpy6onposoa Y 50 mm, koa AnanasoHa pacxogos 10
50/20 Tpy6onposoa AY 50 mm, koA AnanasoHa pacxonos 20
50/35 Tpy6onposog 1Y 50 mm, kog AnanasoHa pacxonoB 35
50/60 Tpy6onposoa Y 50 mm, koA Anana3oHa pacxonos 60
80/20 Tpy6onposog 1Y 80 mm, kog AnanasoHa pacxonos 20
80/35 Tpy6onposog 1Y 80 mm, kog AnanasoHa pacxonos 35
80/50 Tpy6onposoa Y 80 mm, koA Anana3oHa pacxogos 50
80/150 Tpy6onposoa 1Y 80 mm, koA ananasoHa pacxogoe 150
100/25 Tpy6onposoa 1Y 100 mm, ko4 Anana3oHa pacxofgoB 25
100/50 Tpy6onposoa Y 100 mm, ko4 AnanasoHa pacxogos 50
100/200 Tpy6onposog 1Y 100 mm, kog AnanasoHa pacxogoe 200
100/300 Tpy6onposog 1Y 100 mm, kog AnanasoHa pacxogoe 300
X cneuy. 3akas
2 Knacc moyHocmu (cM. ma6n. 1.7)
- knacc TouHoctn b (cTaHgapTHOe ncnonHeHue)
A Knacc ToyHocTn A
3 MakcumanbHoe OaesnieHue usmepsiemol cpedbl
- 0o 25 Mla (ctaHagapTHOE UCMOSTHEHUE)
20 po 20 MlMa
4 Kanu6poeka, noeepka
- 3aBo/cKkas kanMbpoBka no 5 Toykam, TECT Ha JaBneHne
rn rocygapcTtBeHHas rnosepka

Mpumep 0603HavYeHUsa NONHOMNPOXOAHOro NnpeobpasoBaTtens ncnonHexnus «Mr»

Kopg 0 1 2 3 4

3akas OMUC-BUXPb 200-MMna  100/50 - - rm

Pacxogomepbl ncnonHenus «MMN0» nsrotaBnmBaloTcsa CO CreayrowmnMmn xapakTepucTukamu:

- MapKrpoBKa B3pbiBo3alnTbl 1EXdIICTSX,

- u3mepsieMasi cpefia — XUaKkocThb;

- Temnepatypa usmepsiemon cpebl ot -40 fo +100°C,

- 6becthnaHueBoe UCMOMNHEHNE;

- MaTepman NpOTOYHOM YacTu — HepXXaBeloLLasi cTarb,

- COBMECTHOE pa3MeLLeHne JaTumKka U 3NeKkTpoHHOro npeobpasoBartens,

- HanMM4yne 4acToTHOro, TOKOBOIrO M LIMGPOBOro BbIXOOHbIX CUrHANOB (MO CornacoBaHuo ¢ NOTpebuTenem ToKo-
Bblli CUTHaN MOXeT OTCYTCTBOBaTb);

- OTCYTCTBME UHOMKaTOpA.
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1.2 XapaktepucTtukmn

1.2.1 MyUHMManLHoOe N MakCcMMarnbHOE 3HaYeHUs U3MEPSEMOro pacxoda 3aBUCAT OT PU3NYECKMX napa-
METPOB U3MepPSEMOW cpeabl U A0IMKHbI COOTBETCTBOBATb CKOPOCTAM MOTOKA, NeXallyMm B AnanasoHe

ONsl NONIHONPOXOAHBLIX PACXO40OMEPOB:

- om 0,22 90 9,0 m/c — dnis xudkux cped (om 0,14 do 11,2 ml/c dnsa ucnonHeHus «[M0»);

-om 2,0 00 68 m/c — Onisi 2a3006pa3HbIx cped u napa;,

ONs NOrPYXXHbIX PacXo40MepOB:

-om 0,26 00 5,0 m/c — Ons xudKkux cpeo,

-om 2,8 00 40 m/lc — O 2a3006pasHbIx cped u napa.

1.2.2 MuHnmaneHble (Qmin) 1 mMakcumarnbHble (Qmax) 3HaYeHuUs U3MepsieMblX 0B6bEMHBIX pPacxodoB
BOAbl U Bo3gyxa npu temnepatype 20°C 1 HyneBom n3bbITOMHOM AaBrieHuun ans npeobpasosatenen 3B200 u
OB205 npuBeaeHbl B mabnuue 1.3.

1.2.3 [lnana3oHbl n3mMepeHnin 06bEMHOIo pacxoa rasos, USMeHsieMble B 3aBUCUMOCTH OT paboyunx na-
pamMeTpoB TEMMEepPaTypbl 1 AaBNEeHNs N3MepsieMol cpeabl, NpeAcTaBneHbl B mabnuyax 1.5.

[wnanasoHbl n3mepeHnit MaccoBOro pacxoga ¢ cogepxaHunem napa B 100% npu pasnnyHbiX 3HaYeHUAX
abconTHOro faBneHus 1 TemMnepaTypbl B TpybonpoBoae npeacTtasneHb B mabnuye 1.6.

1.2.4 T'paHuubl AManasoHOB pacxodoB ra3oobpasHbiX Cpef NpW pasHbiX 3HAYEHUsIX MIOTHOCTM, n3bbl-
TOYHOMO AaBrieHWst U TemnepaTypbl, Npy paboymx yCnoBusAX U NMPUBEAEHHbBIX K HOPMarbHbIM YCIOBUSAM Onpe-
OensioTca Npon3BoguTenieM Ha OCHOBaHMU AaHHbIX OMPOCHOr0 NUCTa, 3arnofiHEHHOro notpebutenem.

Tabnuya 1.3
Kod ucnonnenus | Kod ucrnonte- U3mepsiembiii pacxod*, M’/y
Tunopasmep no muny Husi rno
pacxodomepa coeduHeHusi ¢ | memnepamype Boda Bo3dyx
ay), mm mpy6onpoeo- usmepsiemol
dom cpedsb! Qmin Qmax Qmin Qmax
15 C, &, 250P 100 0,2 5 3,2 32

100 0,6 (0,4) 16 5(3,5) 120
C. o 50, 250 0,6 16 12,5 120

25 320P
320 0,6 16 12,5 120
460 1,7 16 37 120
100 0,8 (0,6) 26 7 (6) 200
C o 50, 250 0,8 26 13 200

32 500P
320 0,8 26 13 200
460 2,8 26 60 200
100 1,4 (1) 41 11 (9) 310
50, 250 1,4 41 20 310

40 C o
320 1,4 41 20 310
460 4 41 85 310
100 2 (1,4) 64 18 (14) 480
C o 50, 250 2 64 30 480

S0 800P
320 2 64 30 480
460 5,6 64 120 480
100 3(2,6) 107 33 (24) 810
50, 250 3 107 55 810

65 C o
320 3 107 55 810
460 10 107 200 810
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lpodomxeHue Tabnuybl 1.3
Kod ucnonHeHus: Kod ucnonHe- Usmepsiembili pacxod*, My
pacxodonepa | "OMNY €08 | oyt Boda Boadyx
@), mm npoeodom usmepaeMot ; .
cpedbl Qmin Qmax Qmin Qmax
100 4,6 (4) 160 53 (36) 1230
0 C, o, 50, 250 4,6 160 60 1230
° 1000P 320 4,6 160 60 1230
460 14,0 160 300 1230
100 8 (6) 250 80 (60) 1920
50, 250 8 250 90 1920
10 ¢ 320 8 250 90 1920
460 24,0 250 530 1920
100 13 (10) 400 130 (90) 3000
50, 250 13 400 130 3000
125 ° 320 13 400 130 3000
460 38 400 800 3000
100 18 (14) 575 190 (130) 4325
50, 250 18 575 190 4325
190 ° 320 18 575 190 4325
460 53,5 575 1190 4325
100 34 (26) 1060 320 (235) 8000
50, 250 34 1060 330 8000
200 ® 320 34 1060 330 8000
460 99 1060 2200 8000
100 60 (42) 1700 470 (380) 12900
50, 250 60 1700 500 12900
250 ® 320 60 1700 500 12900
460 163 1700 3620 12900
100 95 (60) 2460 680 (550) 18600
50, 250 95 2460 800 18600
%00 ° 320 95 2460 800 18600
460 237 2460 5300 18600
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lpodomkeHue Tabnuubl 1.3
; Kod ucnonHenus Kod ucnonue- Usmepsiemblii pacxod*, M°/4
unopasmep du- Husi no
pacxodomepa 1o muny coe6 | memnepamype Boda Bo3dyx
ay), mm He’;'_,w;:(gﬁ {4 o usmepsiemol
p cpedsi Qmin Qmax Qmin Qmax
Hdamuuk
100, 250 1,4 18 23 (11 144
40 pacxooda 1P ' ’ (11)
200 P 100, 250 29 570 560 (320) 4410
250 P 100, 250 45 880 880 (500) 7070
300 P 100, 250 66 1270 1270 (710) 10180
350 P 100, 250 90 1730 1730 (970) 13850
400 P 100, 250 120 2260 2260 (1260) 18100
450 P 100, 250 150 2860 2860 (1600) 22900
500 P 100, 250 185 3540 3540 (1980) 28260
600 P 100, 250 265 5090 5090 (2850) 40700
700 P 100, 250 360 6920 6920 (3880) 55400
800 P 100, 250 470 9040 9040 (5060) 72350
900 P 100, 250 595 11450 11450 (6400) 91560
1000 P 100, 250 735 14140 14140 (7900) 113040
1100 P 100, 250 890 17110 17100 (9580) 136780
1200 P 100, 250 1060 20360 20360 (11400) 162780
1300 P 100, 250 1240 23900 23900 (13370) 191040
1400 P 100, 250 1440 27700 27700 (15500) 221560
1500 P 100, 250 1650 31800 31800 (17800) 254340
1600 P 100, 250 1880 36200 36170 (20260) 289380
1800 P 100, 250 2380 45800 45780 (25640) 366250
2000 P 100, 250 2940 56550 56520 (31650) 452160
lNpumeyaHue:

1.* lo cneyuansHOoMy 3akasy 0ns memrepamypHo20 ucronHeHuss “100” 803MOXHO u32omosrieHue rnpeobpa-
308ameriell C paclWUupeHHbIM OuarnasoHOM U3MEPEHUSs, HUXHUU rpedesi Komopoz2o yka3aH 8 CKobkax riocne
HUXHeeo rpedesia OCHOBHO20 OuarnasoHa. B makom crydae & nucme 3akasa riocsie muriopasmepa rnpeobpaso-
eameJisi U Kriacca mo4YHocmu 3anucbkieaemcsi 6ykea X (Harnpumep, 080-5-X obosHadyaem npeobpa3oeamerib C
Ly 80 mm ¢ knaccom moyHocmu b u pacwupeHHbIM Auana3oHOM U3MepsieMbix pacxodos). pu amom roepel-
HOCMb U3MEPEHUS rMpu pacxodax HUXe HUXHez0 rpedesia OCHOBHO20 duara3oHa pacxo008 He HOPMUPYemcs.

2.[Juana3oHsl uaMmepsieMbix pacxodoes O Opyeux cped 3agucsim om ux A0MHOCMuU, 8si3Kkocmu, daerneHus,
memrepamypbl U YMOYHSIFOMCS Ha OCHOBaHUU OfPOCHOZ0 fiucma, 3arosiHAeMoz0 rnompebumernem.
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1.2.5 MyHuManbHble M MakCUMarbHble 3Ha4YeHUS MOJSIHOrO U 3KCMyaTauMOHHOIO AMana3oHoB M3Me-
psiemMbiXx 00bEMHLIX pacxodoB BoAbl Npu TemnepaTtype 20°C n n3bbiTouHOM gasneHun 0,3 Mla gns npeobpa-
3oBaTeneun ucnonHexus «MMo» npueeaeHsl B mabnuuye 1.4.

Tabnuya 1.4
Tunopasmep Usmepsiembiii pacxod eodbl, M4
PELER e Iig?”;l; Zgggsggzuzo SkcnnyamayuoHHbIl duana3oH lMonHbIl duana3oH
L CER ¢ mpy6onpogodom
pacxod) Qmin' Qmax’ Qmin Qmax
50/10 0,3 8 0,2 10
50/20 0,7 20 0,5 25
50/35 A 1 35 0,7 40
50/60 15 60 1 65
80/20 0,6 20 0,4 25
80/35 n 1 35 0,7 40
80/50 A 1,6 50 1 60
80/150 4 150 2,5 160
100/25 1 25 0,8 32
100/50 nna 2 50 1,25 55
100/200 8 200 6 220
100/300 12 300 10 330

1.2.6 [Inga npeo6pa3soBatenen ncnonHenus «Mrh» pabovee gaBneHne JOMKHO ObITb HE MEHEE:
0,3 MMa — ana Q £ Qmin’;
0,4 MMNa — ansa Qmin’ < Q £ 0,5-Qmax’;
0,8 MlNa — ana Q > 0,5-Qmax’.
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Ta6nuua 1.5 — [Juana3oH u3MepeHusi 06beMHO20 pacxoda zasa (8030yxa) mpu memnepamype 20 °C npu
PasIUYHbIX 3Ha4eHUsIX U3bbimo4YHO20 daseHust

Pusé6, Pac- Ay
kla ;22{
15 | 25 | 32 | 4 | s0 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | 300
min 3.2 35 6 9 14 24 36 60 87 130 235 380 550
0 max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 2.2 25 4,0 6,3 10 17 25 40 62 ) 164 265 382
N 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 1,8 2,0 33 5.2 8 14 20 32 50 73 134 216 312
200 M 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 14 18 2,9 45 7 12 18 28 44 64 118 190 274
400 I— 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 13 18 2,9 45 7 12 18 28 44 64 118 190 274
800 I 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 13 18 2,9 45 7 12 18 28 44 64 118 190 274
1000 M 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600
min 13 18 2,9 45 7 12 18 28 44 64 118 190 274
2000 M 32 118 194 303 473 800 1210 1892 2965 4256 7872 12688 18295
min 13 18 2,9 45 7 12 18 28 44 64 118 190 274
3000 M 32 97 160 250 390 660 1000 1557 2430 3503 6480 10444 15060
min 13 18 2,9 45 7 12 18 28 44 64 118 190 274
000 T | 205 ss 140 217 340 570 867 1354 2115 3046 5634 9082 13095

Tabnuuya 1.6 — [uana3oH usMepeHuUsi Maccogo20 pacxoda HacblUEHHO20 napa fpu pasfiuyHbIX 3Ha4YeHUsX
memnepamypbl! U U3bbimo4YHO20 dasneHust

ia) | xeo Ao

T.°C | kel | o5 | 322 | 40 | 50 | o5 | 80 | 100 | 125 | 150 | 200 [ 250 | 00

000 | mn | 31 5,0 7.8 12 21 31 49 77 110 204 330 474
100,00 | max | 72 118 185 288 487 738 1154 1800 2600 4800 7740 11160
200,00 | min | 5.8 9,6 15 23 39 60 93 146 210 388 626 903
13350 | max | 200 325 508 793 1340 2030 3172 4957 7138 13202 21280 30684
40000 | min | 94 155 24 38 64 97 151 236 340 628 1013 1460
151,80 | max | 320 526 821 1283 2170 3285 5133 8021 11550 21364 34436 49652
800,00 | min | 164 27 42 66 111 168 263 411 592 1004 1764 2543
175,40 | max | 560 915 1430 2235 3777 5722 8940 13970 20116 37206 59973 86472
1600,00 | min | 30 50 78 121 205 310 485 757 1000 2017 3250 4687
20430 | max | 1030 1687 2636 4120 6962 10545 16477 25745 37073 68572 110530 159370
2000,00 | min | 37 61 95 150 252 381 596 930 1340 2478 3994 5760
21490 | max | 1265 2073 3239 5061 8554 12057 20246 31634 45553 84254 135810 195817
3000,00 | min | 55 90 140 219 370 561 877 1370 1972 3648 5880 8478
23570 | max | 1863 3052 4768 7450 12501 19073 29800 46564 67053 124020 199910 288240
4000,00 | min | 73 120 187 291 492 746 1166 1821 2622 4850 7818 11273
251,80 | max | 2197 3600 5625 8788 14852 22500 35153 54927 79094 146293 235810 340000
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1.2.7 Mpepgenbl JonyckaeMown OTHOCUTENBHOM MOrPELLHOCTU U3MEPEHUS 3HAYEHUSs 06beMa N 06 bLEMHO-
ro pacxoga cpefbl No 4aCTOTHOMY M LUMEPOBOMY BLIXOAHBLIM CUTHanaMm B 3aBMCMMOCTU OT Kracca TOYHOCTM
npeobpasoBarernew npeacTasneHsl B mabnuye 1.7.

Tabnuua 1.7
lMpeden noecpewHocmu npu pacxodax OJisi Knacca s iy
Tun Hsmepsiemas moyHocmu A unu b ’;a);xogblu
pacxodomepa cpeda Qmax 2Q 2Qn Q<0Qn Qn
A b
.| »Kudkocms 0,5 1,0 £1,0 1,5 0,06-Qmax
lNonHonpoxodHou
a3 unap *1,0 *1,5 20 25 0,1-Qmax
lMonHonpoxodHou L
0 ,_,77 N XKudkocms +1,0 +1,5 +1,5 +25 Omin
. XKudkocmb 1,5 2,0 £3,0 3,5 0,125-Qmax
lMozpyxHou
a3 unap +25 *3,0 4,0 45 0,15-Qmax
Ham4uk pacxoda | Kudkocms +0,5 +1,0 +1,0 1,5 0,06-Qmax
M102pYy>KHO20
pacxodomepa a3 u nap 1,0 *1,5 +2,0 25 0,1-Qmax
lMpumeyaHue:
1. Qn — nepexodHsbIl pacxod,
Qmax — mMakcumaribHbIU uamepsieMbil pacxod coanacHo mabnuuyam 1.3 u 1.4,
Qmin’ — HwxHUU npeden aKcrnyamayuoHHo20 duanasoHa pacxo0oe 0n1si ucriosiHeHus «[1M10» coenacHo
mabrnuue 1.4.
2. lNonHonpoxodHbie pacxodomepbl Knacca moYyHocmu A uszomaernuearomcsi mosbko ¢ Y < 150mm 055
»xudkocmed u Y < 100mm 051 2a3a u napa.

Mpenensl gonyckaeMon OTHOCUTENbHOW MOrpeLlHOCTU M3MepeHUst pacxona Mo TOKOBOMY BbIXOAHOMY
curHany He npesbillaoT

Oq =% [|9y | + 0,2:-Imax/(4+16-Q/Qmax)], % 1.1)

roe & — gonyckaemasi MorpeLHoCTb cornacHo maénuye 1.7, %;

Imax=20 MA — MakcnmarnbHO€e 3Ha4YeHne CUIbl ToKa B LieNn TOKOBOIO BbIXOOHOMO CUrHana;
Q - 3HayeHue pacxoaa, M/y;
Qmax — MmakcumarnbHbIA pacxo corfnacHo nacnopTty npeobpasoBarens, M.

1.2.8 Pacxogomepbl UMEIOT crefytolme BbIXOAHbIE CUrHarbI:

- YaCTOTHbIN BbIXOOQHOW CUrHarT,

- undbpoBon curHan ctaHgapta RS-485;

[ononHuTenbHO, Kak onumnn, MOryT NPUCYTCTBOBATb TOKOBLIN curHan 4-20 MA n nHamnkaTop.

1.2.9 YacTOTHbIN BbIXOQHOW CUrHAr.

KonuyecTBo nmnynbcoB, oUKCUpyemMoe no YacTOTHOMY BbIXOAY, COOTBETCTBYET 00beMy uaMepsemon
cpeAbl C MOMEHTa Havyarna u3mepeHus.

YacTtoTa BbIXOQHOIO CUrHasma nponopuMoHarbHa TeKyleMy 3Ha4YeHuto MIHOBEHHOro pacxoda, ycpea-
HEHHOMY 3a Nepuof BpemMeHu gemMndupoBaHus.

HyneBoe 1 MakcMmanbHoe 3Ha4YeHUs1 YacTOT CUrHana COOTBETCTBYIOT 3HAYEHNSIM PacxogoB;

0 'y - HyNeBOMY 3HAYEHUIO NU3MEPSEMOr0 pacxoaa;

Fmax=15...10000 Iy - makcMmanbHOMYy 3HaA4YeHMIO pacxoda Ans AaHHOro Tunopasmepa U COOTBETCT-
BYIOLLIEV N3MEPSEMON Cpeabl.

B ma6nuuye 2.2 npuBefeHbl TUMNOBbIE 3HAYEHUS LieHbl UMMNyNbca M AN U3MEPEHUS XKUOKUX U ra3o006-
pasHbIX cpeq Nnpu MakcumMarbHOW YacTtoTe BbixogHoro curHana B 1000 Mu. MakcumansHasa yactota Fmax yTou-
HAeTCca noTpebuTenem npu 3akase, UCXoAst N3 moaenu Bblumcnutens. Mo 3akasy notpebutens moxeT ObITb Y-
TaHOBMNEHa Apyras LieHa uMnynbca, B 3TOM Criyyae crnegyeT pyKOBOACTBOBATbCHA 3HAYEHMEM LiEeHbl UMMNYMbCa,
yKasaHHbIM B nacrnopTe Ha npeobpasoBaTesib.

MakcumanbHasa YyacToTa nNpy 3Tom onpegenseTcs no gopmyne

Fmax =Q'max/ (3,6 * m), (1.2

rae m - ueHa uMmnyneca, I;
Q’'max - MakcMManbHO BO3MOXHOE 3HaveHue pacxoga (cM. maénuyy 2.2) ons faHHOro Tunopas-
Mepa npeobpasosaTtens, Mo/4.
JonycTMmoe BHeLLHee HanpsikeHWe NUTaHUs YacTOTHOrO BbIXOAHOroO curHana ot 5B go 36B. Tok B uenu
curHana He 6onee 50MA. PekomeHaoyemMoe ConpoTUBIIEHME Harpy3o4YHOro pesnmctopa RHazp. JosmkHO ygoosne-
TBOPSATb COOTHOLLEHUIO
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(U-1)/0,04<RHazp.<(U-1)/0,02, Om, (1.3)

roe U — BHelLHee HanpsbkeHne nutaHus, B.

Cxembl MOAKNIOYeHNss permctpupytowlero npubopa npeacrasneHbl Ha pyucyHkax B2 (C akTMBHbIM BXO-
nom) n B3 (c naccuBHbIM BXOAOM) npusioxeHus b.

1.2.10 AHanoroBbI BbIXOAHOW CUTHAIT.

3HaveHue cunbl ToKa B Lieny TOKOBOrO BbIXOAHOMO CUrHana nexuTt B npegenax 4-20MA v NMHEHO 3a-
BUCUT OT OOBEMHOMO pacxoda. 3HayeHune cunbl Toka 4MA COOTBETCTBYET HYNEBOMY pacxody, 3Ha4yeHue Cubl
Toka 20MA COOTBETCTBYET MakCMMaribHOMY pacxoay.

1.2.11 LundbpoBor BbIXOOHOW CUrHAn.

LincdpoBon BbixogHOW curHan cooTBeTcTBYeT TpeboBaHusaM EIA/TIA-422-B, n pekomeHgaumsm 1TU
V.11 n obecneumBaet obmMeH AaHHbIXx no npotokony Modbus RTU (nybnukaumsa Modicon Modbus Protocol
Reference Guide P1-MBUS-300 Rev. G) n obecneunBaeT BO3MOXHOCTb paboThl B CETU U Nepedady Bcex U3-
MepsieMbIX NapaMmeTpoB.

Ha komnbloTep C yCTaHOBMNEHHOM onepauuMoHHol cuctemor Windows un nporpammon «" AMHUC-
Unmezpamop» (NoctaBnsieTca BMecTe C npeobpasoBatenem Mo 3anpocy, a Takke AOCTyrMHa Ha caunTe
www.emis-rt. ru) nepegarTca cnegyowme napameTpbl:

YCINOBHbIV AnameTp NPOTOYHON YacTu (hakTUYeCcKnii A NOrPY>KHbIX PAaCXO4OMEPOB), MM;
- OuanasoH u3mepsieMbIX pacxodos, MY u;
- CepuviHbIn HOMep nNpeobpa3oBaTens;
- MrHOBEHHbIN pacxoA 3a nepuon BpeMeHu aemnduposaHus, My 4 ;
- HakoMmeHHbIN (CyMmMapHbIN) 06bEM M3MEPEHHOW cpeabl B M3, C MOMEHTa NocreaHero BKYye-
HUS;
- ceTeBoW agpec npeobpasoBaTens;
- CKOpOCTb NpuvemMa u nepegayn nHdopmaumm, 6ut/cek (BoibupaeTcs B 3aBMCMMOCTU OT pac-
CTOsIHMA Ao npeobpasoBaTensa u3 psga: 4800; 9600; 19200; 38400);
- BeNu4YMHa HaCTPOWMKM OTCEYKM MO CUMe curHana B y.e;
- Bpems gemndupoBaHUsa NokasaHui pacxoaa, cek (Bblbupaetcs us psga 0,25; 2; 4; 8;16);
- M3MepsieMas cpefa: XuaKocTb, ras, nap;
- TemnepaTtypHbI Anana3oH nsamepsaemon cpepl C Ha KOTOPLIN HAaCTPOEH NpeobpasoBaTenb;
- K-dhaktop (06beM M3MepsieMon cpefbl, NPUXOASLLMIACA Ha OAMH BUXPb);
- amMnnuTyda curHana ot Nbe303NIeMEHTa;
- CpeaHsisl CKOpPOCTb NOTOKA, M/CeK, ANdA MNOrPYXHbIX PACX040MEPOB.
Cxema nogknoyeHns npegcraBneHa Ha pucyHke b6 npunoxeHus b.
1.2.12 CurHan Ha nHamMkaTope OTobpaXkaeT CreayoLLyto MH(popmaumo
- MFTHOBEHHbIW pacxof 3a nepuos BpeMeHu aemndupoBaHns, m %14, HM®MY (pacxon B M */4, npuBeaeH-
HbIA K HOPMaribHbIM YCIOBUSAM);
- HaKOMMEHHbIN (CYMMapHbIN) 06beM B M°/4 unn HM /4.

1.2.13 3nekTpuyeckoe nNuTaHne npeobpasoBaTenen obLLIENPOMBbILLEHHOrO UCMOSTHEHUS OCYLLIECTBNS-
€TCsl OT UCTOYHMKA NOCTOAHHOIO Toka HanpsbkeHuem ot 12 ao 30 B. MowHocTb, noTpebnsiemasi npeobpasoBa-
Tenem obLLEenpOMBILLIIEHHOTO UCTIOMNHEHNS, He npeBbiwaeT 1,1 Br.

[MapameTpbl aNeKTpMYEeCcKoro NMTaHua npeobpasoBaTenel B3pbiBO3aLLMLLEHHbIX UCMOMIHEHUI NpvBeae-
Hbl B N.1.3 «O6ecneyeHne B3pbIBO3ALUULLEHHOCTU.

1.2.14 PacxofoMepbl OTHOCATCS K BOCCTaHaBNMBaeMbIM, PEMOHTUPYEMbIM, OAHOMYHKLIMOHANbHbBIM
usgenuam rpynnel Il Buaa | no FOCT 27.003.

1.2.15 DnekTpuyeckas U3onauusa Mexay anekTpudeckMMmuy Lensmm n kopnycom npeobpasosaTenen npu
TemnepaType okpyxatowero Bosayxa 23+5°C u oTHocuTenbHown BnaxHocTn ot 30 o 80% BblaepxuBaeT Ha-
npsXeHue nepemMeHHOro Toka NpakTuYeckn cuHyconaansHon opMel YactoTom ot 45 go 65 Ny co cpeaHeksaa-
paTuyeckum 3HavyeHmem 500 B B TeyeHne 1 MuH.

OnekTpuyeckne uenu npeobpasoarenen ncnonHeHnn ExC, BHEXC He nmeroT ranbBaHMYECKOM pa3Bs3-
KM C Koprycom npeobpasoBaTensi.

1.2.16 abapuTHble, npucoeaMHUTENbHbIE pa3mepbl Npeobpas3oBaTenent u Macca npeobpasoBatenew
COOTBETCTBYIOT AaHHbLIM, NPUBEAEHHbLIM B rpusioxeHuu B.

1.2.17 3Ha4veHune noTepu AaBrneHus Ha npeobpasoBaTternie 3aBUCUT OT M3MepPsieMOWn cpefpl, OT TUMo-
pasmepa npeobpasoBaTtensi U cKOpocTu notoka. dopmynel pacyeTa npmeeaeHsl B n. 2.1.4.

1.2.18 lNapameTpbl HagexxHoCcTN NnpeobpasoBaTenen:

- cpegHaAsa HapaboTka Ha oTka3 npeobpasoBaTenem, C y4eTOM TEXHUYECKOrO OOCNYXMBaHNUS, pernameH-
TUPYEMOro PyKOBOACTBOM MO 3KCNyaTaumu, OImKHa cocTaBnaTb He MeHee 50000 vy,

- cpegHeKBagpaTUyeckoe OTKNOHeHWe oTka3oB He meHee 0,15;

- 3aKOH pacnpefeneHnsi BeposiTHOCTEN 0TKa3oB HopMarnbHbIn (TayccoBckuin);

- npu TpeboBaHnn 3aka3vvka o npupaboTke npeobpasoBaTenel nepuod NpMpaboTkn COCTaBNAET He
MeHee 360 4acos;

- cpefHee BpeMsi BOCCTaHOBIEHUs1 paboToCcnocoBHOro COCTOSHMA PEMOHTUPYEMOro npeobpasoBaTtens
He 6onee 3 Yacos;

- CpeAHuUN cpok crybbl NpeobpasoBaTtens He MeHee 12 ner.
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OTkasom npeobpasoBaTens cCUATAETCSA ero HECOOTBETCTBNE TpeboBaHuAM n.1.2.2.
1.2.19 Matepuansl, U3 KOTOPbIX M3rOTOBMNEHbBI KOHTaKTUPYOLLME C N3MEPSEMON CPEeaON SNEMEHTbI KOH-
CTpyKUMM Npeobpa3oBaTerns, COOTBETCTBYHOT yka3aHHbIM B mabniuye 1.8.

Tabnuya 1.8 - OcHOBHblE Mamepuaribl, U3 KOmMOopPbIX U320maessiugaromcsi pacxooomepsbl
Mamepuan
Hcnonnenue npomovyHasi mersno Yyecmeumens- ¢naney,
- npoknadka
4acmb obmekaHusi HbIU 371€MeHm Kopnyca
Cranb AISI 304 | Cranb AISI 304 | Cranb AISI 304 | Ctanb AISI 304 | [padnekc,
Koa ncnonHeHus (Ananor (Ananor (Ananor (Ananor cranb
«H» 08X18H10), 08X18H10), 08X18H10), 08X18H10), 12X18H10T,
ctanb 30X13 ctanb 30X13 TUTaH 12X18H10T HUKENb
E;ﬂrcm””e“”" XH65MBY XHB5MBY XH65MBY XH65MBY Hukenb
lMpumeyvaHus
1 [ns ynnomHeHusi coeQuHeHus rpeobpazosamernel ¢ hrnaHuyamu mpybornposoda ucnonb3yomces rnpoknaoku
U3 napoHuma u epagpriekca.
2 [Mo coenacosaHuro ¢ nompebumernem 3eMeHmMbl KOHCMPYKYUU npeobpazosamerss Mo2ym b6bimb 8birosiHe-
HbI U3 Opyaux Mamepuasios.

1.3 O6ecneyeHne B3pbIBO3ALUULLEHHOCTHN

1.3.1 Pacxogomepbl B3pbiBO3aALLMLLEHHONO WCMONMHEHUS BH vMeloT BuA B3pbiBO3aWWMTbl «B3PbIBO-
HenpoHuuaeMas obonoudka» no FOCT P 51330.1, npegHa3HayeHbl 4ns aKcniyaTtaumm B cpefe B3pbIBOOMACHbBIX
cmecen rpynnbl 1IC 1 BbINOMHSATCA C YPOBHEM B3PbIBO3aLUMUTLlI «B3pbIBOOE30MACHbBIM» C MapKMPOBKOW MO
B3pbiBo3awmuTe «1EXdIIC(T1-T5)X».

B3pbiBO3alwmTa BMOa «B3pbIBOHEMPOHML@eMas 0b60ornoyka» AOCTUraeTcs NMOMELLEHNEM 3SEeKTPUYECKUX
yacTen npeobpasoBaTens BO B3pbiBOHENpoHuUaemyto obonouky no FOCT P 51330.1, ncknovatoLlyo nepeaa-
Yy B3pbiBa M3 npeobpasoBaTens BO BHELUHIO B3pbIBOOMACHYH cpedy. B3pbiBoOHENpOHMUAEMOCTb 060M04KM
obecneunBaeTcs creayloLwmmMm cpeactsamu:

- 060MnoYKa BbIAEPKMBAET UCMbITAHNE HA B3PbIBOYCTONYMBOCTb NPW 3HAYEHMU UCMbITAaTENBHOMO AaBne-
HWs1, PABHOIO YEeTbIPEXKPATHOMY AABIEHUIO B3PbIBA;

— oceBas OJIMHa pe3bObl M YMCIIO MOSHbLIX BUTKOB B 3aLlenfieHun pe3bboBbIX B3pbIBOHEMPOHULL@EMbIX
coeanHeHun obonoYvkm cooTBeTCcTBYOT TpeboraHusam FOCT P 51330.1;

— BEJIMYMHBI 3a30POB M AJIMH MIOCKUX U LUIIMHAPUYECKMX B3PbIBOHEMPOHMNLIAEMbIX COEOUHEHUIN COOT-
BeTCTBYIOT TpeboBaHnsam FOCT P 51330.1;

— KOpMyC 3aliMTHOW OOONOYKM COOTBETCTBYET BbICOKOW CTEMEHUM MEXaAHWYECKOW MPOYHOCTU MO
FOCT P 51330.0;

— MakcuMarbHas TemnepaTtypa HarpeBa NnoBepxHOCTM NpeobpasoBaTensi B YCNOBUSIX SKCMyaTauumn He
OOJIMKHA NpeBblwaTh 3HadYeHur, yctaHoBrneHHbIx B FTOCT P 51330.0 gns TeMnepaTypHbIX KNaccoB

- T5 gns npeobpasoBaTenen TemnepaTypHOro ucnonHeHnsa «100»;
- T2 gns npeobpasoBaTenen TemMmnepaTypHOro UCNoNHeHnsa «250»;
- T1 ans npeobpasoBaTtenen TeMnepaTypHbIX UCMONHEHUN «320», «460».

YepTex cpefcTB B3pbIBO3aLUMTLI BUAA «B3pbIBOHENPOHML@aeMas 000noYvKa» NpUBEAEH B MPUJIOKeHUU
E.

3Hak "X" B MapKnpoBKke B3pbIBO3aLLMTbl YKa3blBAET HA 0COObIE YCIOBMA 3KCnnyaTauun npeobpasosa-
Tenewn ucnonHeHnsa BH:

- TemnepaTtypa U3MepsiemMol cpefbl He JOMMKHA MpeBbIWaTh 3HAaYEHUs, JONYCTUMOro Anst TeMneparyp-
HOro knacca npeobpasoBaTenen, YCTaHOBIIEHHOIO B MapKMpOBKE B3PbIBO3ALLUUTLI;

- NOACOeOUHEHME BHELLUHUX 3MeKTPUYECKMX Liener Kk npeobpasoBaTtento HeobxoAMMo OCYLLECTBNSATb
yepes kabenbHble BBOALI, COOTBETCTBYOWME TpeboBaHmam TOCT P 51330.1;

- Heucnomnb3yemble kabenbHble BBOAbI NpeobpasoBaTenen AOMKHbI OblTb 3aKpbIThbl 3arfyLiKamu, COoT-
BeTcTBYOWMMU TpeboBaHmam FOCT P 51330.1;

- B3pbiBO3aluTa obecneunsBaeTcst Npy N3GLITOYHOM AaBIEHMN U3MEPSEMOW Cpebl, He NPEBbILLAoLLEM

MaKCMMarbHOro 3HadyeHus, 4onycTMMOro Ansi npeobpasoBarerns.
1.3.2 Pacxogomepbl B3pbiBO3aWMLLEHHOIO ucnonHeHna ExB umeoT BuMA B3pbiBO3aWMThbl «Uckpobe-
3onacHas anekTpuyeckas Lenb» ypoBHSA «ib» no FTOCT P 51330.10, npeagHasHayeHbl Ana aKcnnyaTauum B cpe-
e B3pbIBOOMAcHbIX cMmecer rpynnel [IB 1 BbINOMHAIOTCSA C YPOBHEM B3pPbIBO3aLUMThl «B3pbIBOOE30NACHbIN» C
MapK1poBKoW No B3pbiBo3alwmTte "1EXibIIB(T1-T5) X"
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Pacxogomepbl B3pbiBO3awuLLeHHOro ucnonHeHns ExC uvmeoT BMA B3pbiBO3aAWWMTbI  «MCKpPOOE30-
nacHas anekrpudeckasi uenb» ypoBHs «ib» no FTOCT P 51330.10, npegHasHaveHbl ang skcnsyatauum B cpeae
B3pbIBOOMACHbIX cMecer rpynnbl [IC 1 BbIMOMHAOTCA C YPOBHEM B3pbIBO3aALLMTLI «B3pbiBOOE30MaCHbIN» C Map-
KnpoBkow Mo B3pbiBo3awute "1ExiblIC(T1-T5) X".

Bnok-cxema npeobpasosaTtens ExB npusegeHa Ha pucyHke 1.1. [OCTOSIHHOE HanpshKeHue NUTaHus
12-26,6 B noctynaet Ha Bxoa npeobpasosaTens HanpsbkeHusa MNH, Ha Bbixoge koToporo obpasyeTcs NOCTOSIH-
Hoe HanpsbxkeHne 5B, ncnonb3dyemoe Ans nuTaHua gpyrux vacten cxembl. Qunogel VD1, VD13, VD14 npepot-
BpallaeT paspsii BXogHOW éMKoCcTu npeobpasoBatensa C1 (BenuumHa nopsgka 25 Mkg) BO BHELLHIOW COeanHM-
TenbHy NuMHMI. MakcumansHoe pabodee HanpshkeHne guoga 40B, makcumanbHbii pabounii Tok 200MA, YTO
npeBbILAET OQHOUMMEHHbIE MapameTpbl npeobpasosatensa (30B, 40mA). Ctabunutponsl VD15, VD16, VD17
cnyxaT Ang npefoTepalleHus nonagaHnsa BXOAHOMO HaMpsKeHUsa Ha y3nbl cxembl Npu nospexaeHumn MNH. Y3en
nutanua YT 3anvT AManeKkTpuyYecknM TeNNonpoBOAHbIM KOMMNayHAOM cornacHo Hopmam FOCT P 51330.10.

Mukponpoueccop Ml ocylwlecTBnseT BCe BbIMUCNEHNUS U yNpaBrneHne BBOAOM U BbIBOAOM MHAOpMa-
LMW U CUrHanoB.

Mepenagpl AaBneHns ¢ BUXpeobpasyoLwero ycTporucTBa C NOMOLLbIO Nbe3oanemeHTa M3 npeobpasy-
I0TCA B 9MNEKTPUYECKUI CUrHan, KOTopbl NocTynaeT Ha BXoA npeaBaputensHoro yeunutens Y, roe ycunmea-
eTcsa 1M ganee nocTynaeT Ha Bxog aHanoro-undposoro npeobpasosatens AUM. Onsa sawwmtel Bxoga MY v no-
FMOLEHNS 3NEKTPUYECKON SHEPrun, BbIOENSAOLWENCS B Crlydae BO3MOXHOIO paspyLleHus Nbe3oanemMeHTa, cny-
Xat gnogHble uenu VD2-VD9. Mutanne AL ocywecTBNsSeTcs OT ranbBaHNYeCckn pa3Ba3aHHOrO UCTOYHMKA MK-
TaHWs ¢ orpaHmyeHHon molHocTelo (1 BT) MNMHN1, a nHdopmaTuBHbie curHansl nepegaroTcs Yepes OnTPOHHYHO
pa3Basky OP1. HanpspkeHue pasBasky onTpoHoB coctaenseT 25008, HanpsixeHune paseaskm NMHAL - 1000B.

YacTOTHbIN BbIXOOAHOW curHan copmupyeTcs TpaH3ucTopomM VT1, BKMOYEHHBIM MO CXEME C OTKPbITbIM
konnektopoM. ba3oBasl Lienb TpaH3ucTopa ynpaBnseTcs Yepes onTPOHHY pa3BAasky OP3.

HanpspkeHne paspsgkm onTpoHa coctasnseT 2500B. CtabunutpoH VD12 cnyxuT Ans 3alnTbl TpaH3u-
cTopa OT Npobos MO NPEBLILLEHNIO HANPSXKEHWSA B Cllydae MHAYKTMBHOMW Harpy3kn. Beixon SABnseTcst NacCuMBHbLIM
W He MOXeT co3aTb MCKPbl BO BHELUHEWN Lenn. YpoBeHb B3pbiBO3aLUTbl MO JAaHHOMY BbIXO4Y MOSIHOCTLIO Of-
penensieTcs BHELUHUMW NOAKMOYEHHBIMY LiensiMy (MCTOYHMKOM NUTaHUS U Harpy3Kom).
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MH - npeobpa3oBaTenb HaNpPsKeHUs;

YN - y3en nuTaHWs 3NEeKTPOHHbLIX Y3MOB;

MU - mukpocxema npeobpasoBaTtenst UHTepdeica;
M3 - nbe3oanemeHT;

MY - npepBapuTenbHbI ycunuTens;

MI1 - mMukponpoueccop;

AL - aHanoro-undpoBol npeobpasoBaTtens;
LIAM — undppo-aHanorosbin npeobpasoBarens;
VD1...VD9, VD13, VD14 - guogbl;

VD10...VD12, VD15...VD17 - cTabunuTpoHsl;
OP1, OP2, OP3 - onTpOHHbIE Pa3BA3KY;

MHW1, NMHN2 - NCTOYHUK NUTaHUS C OrPaHNYEHHOWN MOLLIHOCTbIO;
VT1 - TpaH3UCTOp YaCTOTHOrO BbIXOAA.

PucyHok 1.1 - briok-cxema pacxodomepa
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MpeobpasoaTtenb cHabxeH UndpoBbiM MHTepdencom RS-485. MNMnutaHne MUKpocxemMbl LUGPOBOro UH-
Tepdenca RS485 AL ocyliecTBnseTcs OT ranbBaHNYECKU pa3BA3aHHOrO UCTOMHUKA NUTaHUS C OrpaHUYEHHON
MoLHocTeio (1BT) MHN2, a nHcopmaTmsBHbie curHanbl nepeaaroTcs Yepes onTpoHHyo pa3sasky OP2. Hanps-
XeHue pasBa3ku onTpoHoB cocTtaBngaeT 25008, HanpsxkeHne passasku NMHN2 — 1000B. MakcumaneHoe Hanps-
XeHue, KOTopoe MOXeT MOCTYNUTb BO BHeLUHWe Lenu, coctaBnsdet 5,25B, a mMakcMmanbHbI TOK OrpaHu4eH
BHYTPEHHMMM LEeNSAMU MUKPOCXEMbI NpeobpasoBatens uHTepderica M (Mukpocxema AD485, npomnssognTenb
Analog Devices vnu aHanornyHasi) Ha ypoBHe oT 7 go 85 MA. CtabunutpoHbl VD10, VD11 ¢ HanpsikeHuem
ctabunmsaumm 12B cnyxaT s OONONIHUTENBHON 3alUMThl B CITyYae BbIXOA4a M3 CTposi Mukpocxembl M.

TOKOBbIV BbIXOAHOW curHan dopmupyeTcsi Lndpo-aHanorobiM npeobpasoBarterniemM, ynpasnsemMbiM ve-
pe3 ONTPOHHY pa3Ba3ky OP4 u nuTaloWmMMcsa OT TOKOBOW NeTnu. [aHHbIi BbIXo4 SBASETCA NacCCUBHBIM U YpPO-
BEHb €ro B3pbIBO3aLLNTbl ONpeaensaeTca BHELHUMN MNOAKMTYEHHbIMU LIENSMU.

B npeobpaszoBatensax ucnonHeHms ExC ¢ uenbio CHMXeHus noTpebnsaemMon MOLHOCTM ranbBaHUYeckoe
pasgeneHune nHtepgenca RS 485 1 npeasBapuTenbHOrO YCUNeHUs OTCYTCTBYET.

B3pbiBo3awumTa Buaa «mckpobesonacHasa anekTpuyeckas Lenb» ypoBHA «ib» obecneuvBaetcsa cre-
ayloLwumm cpeacTsamu:

— BHELUHee aneKkTpuyeckoe nutaHue npeobpasoBaTens AOMKHO OCYLLEeCTBNATbCS TOMbKO OT uckpobe-
3onacHoro 6rnoka (6apbepa) ¢ BbIXOAHBIMU LENAMU YPOBHS «ib» UNKN «ia» W 3NEeKTPUYECKMMU NMapamMeTpamu,
cootBeTcTBYtOWMMKN TpeboBaHuam TOCT P 51330.10 gns nckpobesonacHbIX Liener anekTpoobdopyaoBaHus
noarpynnel

- 1IB onsa npeobpasoBarenen ncrnonHeHus ExB;
- lIC gns npeobpa3soBaTenen ucnonHeHnst ExC;

— NOAKMYEeHMEe BHELHUX YCTPONCTB K LnPOBOMY, YaCTOTHOMY, TOKOBOMY BbixoAaM npeobpasoBaTtens
OOIDKHO OCYLLECTBNATLCSA TOMbKO Yepe3 6apbepbl MCKPO3aLLUMTLI C LIEeNaMU YPOBHA «ib» unu «ia» u anekrpunye-
CKMMK napameTpamu, cooTBeTcTByowmMMn TpebosaHuam MOCT P 51330.10 ans uckpobesonacHbiX Lenen
anekTpoobopyaoBaHUA NOArpynnbl

- lIB ansa npeobpasoatenen ucnonHeHus ExB;
- lIC ons npeobpasosaTenen ucnonHeHuns ExC;

— aneKTpuYecKas Harpyska MCKpO3aLUTHbIX SNIEMEHTOB Lenern npeobpasoBaTtens He npeBbiwaeT 2/3 ux
NacrnopTHbIX 3HAYEHWI;

— 3MEeKTPUYECKUE 3a30pbl U NMYTU YyTEYKN COOTBETCTBYHOT TpeboBaHmam FOCT P 51330.10;

— BHYTPEHHNE EMKOCTb U MHAYKTUBHOCTb 3MIEKTPUYECKON CXEMbl HE HaKanmMBalT HEPIUA, ONacHbIX MO
WCKPOBOMY BOCMITAMEHEHUIO Fa30BbIX CMECEN KaTeropun

- 1IB onsa npeobpasoBarenen ncrnonHeHus ExB;
- lIC ons npeobpa3soBaTenen ucnonHeHns ExC;

— ToKOBefyLlMe COeOUHEHUSI N 3NEKTPOHHbIE KOMMOHEHTbI CXeMbl npeobpasoBaTens 3alyuilieHbl OT
BO3JEMCTBMS OKpyXatoLLen cpeabl 060noykon, obecneunBatoLlen cteneHsb 3awwmtol IP 65 no FTOCT 14254.

BxogHble napameTpbl Lenu nutaHua 1 Lienen BbIXOAHbIX CUrHanoB npeobpasoBaTenen MUCnonHeHun
ExB, ExC npuBeneHbl B mabauyax 1.9, 1.10. BbixoaHble napameTpbl Lienu LndgpoBoro curHana npeobpasoa-
Tenen ncnonHexnuin ExB, ExC npuBegeHsl B mabnuuye 1.11.

Tabnuua 1.9 — BxoOHble napamempsi uenel npeobpasosameneli ucrnosHeHus ExB

3HayeHuUe napamempa Onsi yenu

HaumeHoeaHue napamempa mokosozo u yughpoeozo
numaHusi 4acmomHo20
cucHana
cucHana

MakcumanbsHoe BxogHoe HanpskeHue Ui, B 26,6 26,6 11
MakcumanbHbIn BxogHow Tok li, A 0,06 0,1 0,16
MakcumanbHas BxogHas MolHoCThb Pi, BT 1,1 0,6 -
MakcumansHas BHYTpeHHsis emkocTb Ci, MK® 0,0003 0,08 2
MakcumanosHas BHYTPEHHSAS UHAYKTUBHOCTb Li, MITH 0,3 0,5 0,1
Ta6bnuuya 1.10 — BxodHbie napamempsl yeneli npeobpaszosamenel ucnonHeHust ExC

3HayeHuUe napamempa Onsi yenu

HaumeHoeaHue napamempa Mokoeozo u uugpoeoz0
numaHusi 4acmomHo20
cucHana
cucHana

MakcmumanbHoe BxogHoe HanpsbkeHue Ui, B 26,6 26,6 11
MakcumanbHbIn BxogHow Tok li, A 0,04 0,1 0,16
MakcumanbHas BxogHas MolHocTh Pi, BT 0,6 0,6 -
MakcumansHas BHYTpeHHsis emkocTb Ci, Mk® 0,0003 0,08 2
MakcumansHas BHYTPEHHSAS UHAYKTUBHOCTb Li, MITH 0,3 0,5 0,1
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Tabnuua 1.11 — BbixoOHble napamemps! uenu uugposozo cueHana npeobpasosamernel ucrnonHeHuli ExB,
ExC

HaumeHoeaHue napamempa 3HavyeHue napamempa
MakcumanbHoe BbixogHoe HanpsixeHne Uo, B 4,1
MakcumanbHbI BbIXOAHOW TOK |0, MA 0,16
MakcumanbHas BHelWHAA eMkocTb Co, MKD 0,01
MakcumanbHas BHELWHAS UHAYKTUBHOCTL Lo, MITH 0,1

3Hak "X" B MapKMpOBKe B3pbIBO3aLLNThI YKa3biBaeT Ha 0cobble YCnoBuMs B KcnnyaTtauum npeobpasoBa-
Tenen ncnonHexnun ExB, ExC:

- TemnepaTypa usMepsemMmon cpefbl He JOJPKHA NpeBblaTh 3HAYeHW TEMMNepaTypHOro Knacca npeob-
pasoBaTernen, yCTaHOBNEHHOro B MapkMpoBKe B3PbIBO3ALUUTHI;

- B3pbiBO3awWwmTa obecneynBaeTcs npu n3bbiITOYHOM AaBMEHUN U3MepPSEMON cpedbl, He NMPeBbILLatoLLEeM
MaKCMMarbHOro 3HayYeHusl, 4oNycTMMOro Ans npeobpasosartens;

- 3NneKTpu4eckoe nNuTaHue npeobpasoBatenen ncnonHeHmn ExB, ExC gomkHO ocyLecTBNATLCA Hanpsi-
XeHveMm 24 B £ 5% oT BHellHen uckpobesonacHoun uenu, yaosnetsopstowen tpebosaHuam MOCT P 51330.10
ansa obopynosaHus noarpynnbl

- lIB ansa npeobpasoBatenen ucnonHeHus ExB;
- lIC gns npeobpasosaTenen ucnonHeHuns ExC;

- NOAKMOYEHNE BHELLHUX YCTPOWCTB K LnMpoBOMY, HaCTOTHOMY, TOKOBOMY BbixofAaM npeobpasosare-
nen ucnonHeHnn ExB, ExC gomkHO BbLINOMHATLCSA Yepe3 6apbepbl MCKpO3aLluThl, yaoBneTsopsoLmne Tpebo-
BaHuaM FOCT P 51330.10 gns o6opynoBaHus NOArpymnnbl

- lIB onsa npeobpasosarenen ncrnonHeHus ExB;
- lIC gns npeobpa3soBaTenen ucnonHeHnst ExC.

1.3.3 OnekTpnyeckoe nuTaHme npeobpasoBaTesien B3pbiBO3aLLULLIEHHOIO UCNONHEHNsT BH ocyLlecTB-
nsieTca OT UCTOYHMKA MUTaHWS MOCTOSIHHOMO TOKa HanpsbkeHnem oT 24 B. MowHocTe, noTpebnsemas npeobpa-
30BaTensiMn B3pbIBO3aLUMULLEHHOIO UCNONHEHNS BH OT UCTOYHMKA NUTaHus, He npesbiwaeT 1,1 BT.

OnekTpuyeckoe nuTaHue npeobpasoBaTenen B3pbiBO3aLLMLLEHHbIX ucnonHeHu ExB, ExC ocyuiecTs-
NgeTcs HanpshkeHneM NOoCTOsAHHOro Toka 24 B oT nckpobesonacHbix Lienern 6apbepoB (6NokoB), UMeLNX B1A
B3pbIBO3aLLMTbI «MCKpobe3onacHasi anekTpuyeckas Lienb» ¢ YpOBHEM B3PbIBO3aLUUTbI UCKpOBEe3onacHOW anek-
Tpuyeckon Lenu «ia» unn «ib» ans s3pblBoonacHblx cmecen noarpynnbl [IB unu 1IC cornacHo MCNOMHEHUIo
npeobpasoBaTens.

1.3.6 BOnu3m HapyXHOro 3a3eMIisiioLLErO 3axkMmMma npeobpasoBaTenen MMeeTcst pernbedHbIN 3HakK 3a-
3emneHns. Ha cbeMHbIX KpbilLKkax aneKTpoHHOro 6noka npeobpasoBaTtenen uMeeTcs npegynpeamTensHas
Hagnucek: «[1o BKNIOYEHUS NUTaHUS NIOTHO 3aKPbITh KPbILLKY>.

1.3.7 Ha kopnyce npeobpasoBarernel B3pbiBO3aLLMLLEHHBIX UCTIONTHEHNI UMeETCsl Tabnnyka ¢ MapKu-
poBKOW B3pbiBO3aLMTel. Bug Tabnuyek npmueegeH B pasgene 1.6 «MapkupoBka 1 nriombupoBaHues.

1.3.8 MNpumepbl cxeM NOAKIIYEHMST NpeobpasoBaTenen B3pbiBO3aLULLEHHOIO UCMOSTHEHUS NpuBeae-
Hbl B npusioxeHuu b.
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1.4 CocTaB pacxogomepa

1.4.1 lMNMpeobpasoBaTternb COCTOUT M3 NpeobpasoBaTenst U KOMMMEKTa MOHTaxHbIX yacten (KMY). Kowm-
NnekT NocTaBku NpeobpasoBaTens npuseneH B mabnuuye 1.12.

1.4.2 Komnnekt MoHTaxHbIx Yacter (KMY) noctaBnsieTcs oTAenbHO No 3akasy.
CoctaB KMY4, B 3aBMCMMOCTU OT UCMOMNHEHUS pacxo4oMepa NpuBedeH B npusioxeHuu I

Tabnuya 1.12 — Komninekm nocmasku

Ne HaumeHogaHue K:g- lMpumeyvaHue

1 ggg)?6pasoBaTenb pacxoga suxpeson «AMNC-BUXPb 1 VICTIONHEHME COrNacHo 3akasy

2 Macnopt BB-200.000.000.000.00 MNC 1

3 PykoBoacTBo no akcnnyataumm 3B-200.000.000.000.00 PO 1

(BkntovaeT MeToamky noBepku B pasaerne 4)

4 KomnnekT MoHTaxHbIX Yacten (KMY) 1 Mo 3akasy

5 Apantep RS485/RS232 «OMNC-CUCTEMA» 1 Mo 3akasy

6 KomnnekT kabenen ans MMMTaUMOHHOIO MeToAa NOBEPKU 1 Mo 3akasy

7 Bnok nutaHua «3MUC-BPUN3 90» 1 Mo 3akasy

8 Bnok nutaHua nckpobesonacHsin «3MUC-BPU3 60x» 1 Mo 3akasy

9 YnakoBOYHbIN ALWLKK 1 Mo 3aka3sy

10 | BctaBka MOHTaxHasi TEXHOMOrn4yeckas 1 Mo 3akasy

11 g)Lp;yHeL?:l\lﬂnMpﬂMMTenb «3MUC-BEKTA 1200» B KOMMMeKTe € 1 Mo 3akaay

12 LlapoBbIv kpaH Ansa norpyHoro npeobpasosarens 1 Mo 3akasy
lpumeyaHusi - B cocmae Komriniekma MOHMaXHbIX Yacmeu ripeobpasosamerieli 8xodsim 08a ¢hriaHua, dee
npoKnadKu U KOMIIEKM KpernexHbix 0emaiied.
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1.5 YcTponcTtBo u pabota

1.5.1 YcTponcTBo npeobpasoBarens u NnpuHUUN paboThbl

MonHonpoxoaHor npeobpasoBaTtenb (CM. PUCYHOK 1.2) COCTOUT U3 MPOTOYHOM YacTu (1) n 3neKTpoH-
Horo 6rioka (2). NpoToyHasa YacTb NpeAacTaBnsieT cobow Nonbiv LUIUMHAP, B NONEPEYHOM CEYEHUN KOTOPOrO yC-
TaHOBIEHO Tiano obTekaHus (3). 3a T?J‘IOM 06TeKkaHns pacnosioKeH YyBCTBUTENbHbIA anemMeHT (4) (ceHcop).
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MNonHonpoxoaHou MorpyxHou
PucyHok 1.2 — Ycmpolicmeo pacxodomepos

OneKTPOHHbIN BNnoK (2) KpenuTcs Ha LMMMHAPE NPOTOYHOM YacTy C MOMOLLb0 TpybyuaTon cTonkm (5).

OneKTPOHHbIE NNaThl pa3MeLLeHbl B 3fIEKTPOHHOM Oroke.

B npeobpasoBaTtene peanns3oBaH MeTOA U3MEPEHMS pacxoda, OCHOBAHHbIN HA U3MEPEHUN 4YacTOThbl BUX-
pewn. B unnuHgpe NnpoToYHON YacTu YyCTAHOBMEHO Teno ob6TeKaHusl, KOTOPOe Bbi3biBAET 00pa3oBaHne BUXPEN B
HaberatoLem NoToke namepsiemon cpefpl. Buxpu pacnpocTpaHSaTCs nonepemMeHHO BOOIb U C3aaM KaKaon u3
CTOpPOH Tena obTekaHus. YacToTa cpbiBa Buxpen ¢ Tena obTekaHWs nponopumMoHanbHa CKOPOCTU MOTOKa cpe-
Obl, a, cnegoBaTernbHO, NPonopLUnoHansHa 06bEMHOMY pacxony U3mMepsemMon cpeabl.
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OTn 3aBMXpeHUS BbI3bIBAOT KonebaHusa AaBneHus nuamepsieMon cpeabl No 06e CTOPOHbI Kpbifia CEHCO-
pa. Kpbino nepepaer nynbcauuu OaBneHWss Ha nNbe3oanemeHT. [Mbe3oanemMeHT npeobpasyeT nynbcauuu B
3MeKTpUYECKMe cuUrHanbl. ANEKTPOHHbLIN 6ok hopMUpyeT BbIXOAHLIE CUrHarbl NpeobpasoBaTenst nocne ycu-
neHus, puneTpaumu, npeobpasoBaHunin n Lngposon 0bpaboTkn curHana.

MorpyxHon npeobpa3oBaTtenb (CM. pucyHok 1.2) coctouT 13 gatymka (6), wraHrn (7), npuBapHOro
natpybka (8), wapoBoro kpaHa (9) 1 anekTpoHHoro 65oka (2). JaTymk KOHCTPYKTUBHO BbIMOSHEH KaK MPOTOYHLIN
BMXPEBOW pacxogomep U 3mepsieT CKOPOCTb NMOTOKa B OOHOM TOUKeE.

B Tpybonpoeogax anametpom 200...800 MM gaTyMK NOMELLAETCA B LLEHTP TPYObI.

B TpybonpoBogax gnameTtpom 800...1200 MM AaTUMK MOXET MOMELLATbCS B LIEHTP Tpybbl Mnu Ha pac-
ctosiHum (0,242 +0,013)R.

B Tpy6onposogax agnameTtpom 1200...2000 MM gatyuk nomeltaeTcs Ha pacctoaHum (0,242 +0,013)R.

1.5.2 Bbi6op TMNOpa3mepa pacxogomepa

Mopbop pacxogomepa NPOM3BOAUTENEM OCYLIECTBASETCA C MNOMOLWbK cneynanbHON
nporpammbl pacyeta «Cesiekmop 3MUC» Ha oCHOBE AaHHbIX, NPEeACTaBMNEeHHbIX B ONPOCHOM NUcTe notpebu-
Tenem. Npun nogbope npeobpasoBaTens yunTbiBarOTCA cnegyowme dakrops:

1. BHyTpeHHU guameTp npeobpasoBaTens (Tunopa3mep) noabupaeTtcs ¢ y4eToOM CKOPOCTU UCTEYEHUS
cpeabl, obecneuymBarolLen oOpa3oBaHMe BUXpPeNn HeobXoaumMon MoOLLHOCTU. Ecriv gmameTp NMpOTOYHOM YacTu
nogxogsLwero WUCMOMHEHUs pacxogoMepa OTAMYaeTcs OT BHYTPEHHero pAuametpa Tpybonposoaa,
TO HeobxoaAMMo obecneunTb Cy)keHne TpybonpoBoga U NPUMEHUTb UCNorHeHne «OP».

2. MNapameTpbl NOTOKa M3MEPSEMON cpedpbl, yka3aHHble noTpebuteneM B OMPOCHOM MMCTE, OOJIKHbI
Kak MOXHO TOYHee COOTBETCTBOBAaTb pearibHbIM napameTpam namepsiemon cpefbl. [daBneHve, Temnepartypa,
NMOTHOCTb, BA3KOCTb, AMana3oHbl pearnbHbIX PacXxodoB CYLLEeCTBEHHO BMMSAIOT HA ONTUMarbHbIA BbIOOp Npeob-
pasoBaTens. Ecnv onpocHbIn nUCT notpedutenem 3anonHeH 6e3 3HaunTenbHbIX OTKMOHEHWI OT (pakTUYeCcKMX napa-
METPOB cpeabl, TO BbIbOp npeobpasoBaTens ¢ MCNOMb30BaHMEM pacyeToB Mpou3BoauTens obecneynT mamepeHune
pacxoga ¢ HopMMpyeMOoW TOYHOCTBLIO BO BCEM AManasoHe pacxoaa.

3. BHyTpeHHuI gnameTp TpybonpoBoaa v AnMHa NPSMbIX Y4acTKOB A0 MecTa yCTaHOBKM npeobpasosa-
Tens 1 nocre Hero JoMmKHbl COOTBETCTBOBaTb pEKOMEHOAUNSIM, KOTOPbIE NPeACTaBneHbl B MyHKTe 2.2.2;

4. M'vapaBnuyeckMe NoTepwu, BO3HUKaLWMe Ha npeobpas3oBaTene, AOMMKHbI Y4UTbIBATLCA B rMapaBnu-
4YeckoM pacyeTe notepb Bcero TpybonpoBoda (popmynbl pacyeTa npmBegdeHsl NyHkTe 2.1.4). C yBennyeHvem
CKOPOCTM UCTEYEHMS cpefbl Bo3pacTaloT NoTepu AaBreHusa Ha npeobpasoBaTene B KBagpaTUYHOW 3aBUCUMO-
CTW, YTO MOXET NPUBECTW NPW ONpefeneHHbIX NapameTpax cpeabl K SiBNeHuto kaButauuu. Nostomy cnegyet
BbIOMpaTb npeobpasoBaTtenb Tak, YTOOblI U3MEPSEMbIN pacxod HaXoAuICst BO BTOPOW TpeTu AvanasoHa pacxo-
Aa, rae obecneynBaeTcs U HeobxoaMmasi METPOMOrMsa U UCKNYaoTCs BonbLUMe NOTEPU N KaBUTALUS.

5. MNpu n3mepeHun pacxopa xuakocTen 3a npeobpasoBaTenem HeobxoAMMO MMETb onpegeneHHoe
NPOTUBOAABMEHNE AN UCKIOYEHUS KaBUTaLUM NOTOKa, NPUBOASALLEN K 3HAYMTENBHOMY UCKaXXEHUIO pe3yrbTa-
TOB u3mepeHuii (hopmyrna pacyeta BeNMYnHbI HEOBXOAMMOro NPOTUBOAABNEHMS NpBeAeHa NyHkTe 2.1.5).

cmp. 21




5B200.000.000.000.00P3 (@ diniiiits

1.6 MapkupoBka n nnomoéupoBaHue

1.6.1 MapkupoBka

1.6.1.1 Ha Tabnu4yke, NPUKPENIIEHHON K KOPMYCY 3NeKTPOHHOro 6roka npeobpasoBaTens, B COOTBET-
cTBum ¢ TpeboBaHmamm TOCT 12971 HaHeceHbl cnegylowme 3Hak1 U Hagnucu:

- TOBapHbIN 3HaK NPeanpuUATUS-U3rOTOBUTENS;

- 3HaK yTBepxaeHus tuna cpeactea namepenus no MNP 50.2.009.

- 3aBOACKOW HOMep;

- ycnoBHoe o6o3HayeHne npeobpasoBaTens;

- MakcumarnbHoe 3HauyeHue paboyero gasnenusi, Mla;

- MakcumarbHble 3Ha4YeHUsa pacxoda and cpen (4N XuakocTten nnm rasoobpasHbeix cpen);

- OQuameTp YCNOBHOro Npoxoaa;

- ropg BbINycKa;

- KOA 3awuThbl OT BO3AENCTBUS OKpyxatoLlen cpeapl (IP65);

- LeHa MMnynbca Anga gaTyvka norpyxHoro npeobpasoBaTens.

1.6.1.2 Pacxogomepbl OOLIENPOMBILLNIEHHOrO WCMONIHEHUS], KPOME KUCIIOPOAHOr0  WCMOSIHEHMS,
UMEIOT OTAENbHYK TabnnyKy C yKazaHueM guanasoHa AonyCTMMbIX TemnepaTyp OKpyXatolleln cpeabl U Hagnu-
Cbto «He ncnonb3oBaTh Ha B3pbIBOOMACHBIX OO bEKTax».

1.6.1.3 Pacxogomepbl B3pbIBO3ALLMLLEHHBIX UCMONTHEHUA UMEIOT OTAENbHYI TabnnyKky C ykasaHu-
€M MapKMPOBKW B3PbIBO3aALLUTLI 1 NApPaMeTPOB 3f1EKTPUYECKMX Lienen.

Onsa npeobpasosartenen 3B-200-IMMN4 ncnonHeHus BH:

- 1ExdIICT5X,-50<t, <+ 70 °C ans npeobpasoBaTenen TemMmnepaTypHOro UcnonHeHns «100».

[na npeobpasosatenen 3B-200 1 5B-205 ncnonHeHus BH:

- 1ExdIICT5X,-40<t, <+ 70 °C ans npeobpasoBaTenen TemnepaTypHOro ucnonHeHns «100»;

- 1ExdIICT2X,-40<t, <+ 70 °C ans npeobpasoBaTenen TemMmnepaTypHOro UCNONHeHNs «250»;

- 1ExdIICT1X, - 40 < t, < + 70 °C ans npeo6pa3oBaTeneii TeMnepaTypHbIX UCMOMHEHUI «320%», «4605.

[nsa npeobpasoarteneit 3B-200 1 OB-205 ncnonHeHus ExB:

- 1ExiblIBT5X, - 40 < t, < + 70 °C ans npeobpasoBaTeneit TEMNEPATYPHOro UCMOMHEHMs! «100»;

- 1ExiblIBT2X, - 40 < t, < + 70 °C ans npeobpasoBaTeneit TEMNEPATYPHOTO UCMOMHEHMS «250;

- 1ExiblIBT1X, - 40 < t, < + 70 °C ans npeobpasoBaTenei TeMnepaTypHbIX UCTIONHEHNIT «320», «460».

[nsa npeobpasosateneit 3B-200 1 9B-205 ucnonHenusa ExC:

- 1EXIbIICT5X, - 40 < t, < + 70 °C ans npeobpasoBaTtenen TemMmnepaTypHoOro ucnonHeHnsa «100»;

- 1EXIbIICT2X, - 40 < t, < + 70 °C ans npeobpasoBaTtenen TemMnepaTypHOro UCNONHeHnsa «250»;

- 1EXibIICT1X, - 40 < t, < + 70 °C ans npeobpasoBartenen TeMnepaTypHbIX UCNOMHEHUA «320», «460x».

1.6.1.4 Pacxogomepbl ncnonHeHus «K» (KMCnopogHoe UCNONHEHUE) NMEIOT OTAENbHYIO Tabnuyky
¢ mapkupoBkor «Kucnopog. OnacHo!». Kopnyc anekTpoHHoOro 6mnoka BbikpalleH B CUHUIA LBET.

1.6.2 NMnombupoBaHue

MnombupoBaHne pacxogoOMepoOB MPOU3BOAUTCS C Lefbld HeJonyweHUs HeCaHKUMOHUPO-
BaHHOroO JOCTyMNa K 3MeKTpoHHOMY 6roky. MNMnombupoBaHne nponsBoaUTCA C NMOMOLLbIO MIIOMObI M MPOBOSIOKHU,
npoaeTon Yyepes cneumarbHble OTBEPCTUS B KOPNYCEe U B KpbILLKaX 3r1eKTpoHHOro 6noka npeobpasoBaTens.
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2 NCNOJIb3OBAHMUE MO HABHAYEHUIO

2.1 3kcnnyaTauMoOHHble 0COBEHHOCTHU

2.1.1 TlpeobpasoBaTenb, MOCTYNMBLUMA K noTpebutento, CKOHUrypmpoBaH npeanpusTuem-
N3roToBUTENEM B COOTBETCTBUM C OMPOCHBLIM JIMCTOM U C Y4ETOM MapamMeTpPoB KOHKPETHOro TEXHOMOrMYeCcKoro
npouecca (NOTHOCTb cpeabl, Temnepartypa, AaBreHune, BSA3KOCTb, Pacxod u3mepsiemMon cpeabl ).

Ons ncnonb3oBaHusA nNpubopa Ha MHOM Texnpouecce ero Heobxoaumo nepekoHpuUrypuposaTb. [Ons
3TOro Heo6xooMMO HarnpaBUTb MO 3MEKTPOHHONW MoyTe dann 3anucu OeNcTByOLWEN KoHduUrypaumm npmubopa,
3anvcaHHbln ¢ noMmoLbo nporpammbl «AMUC-UHmezpamop» (cM. npusnioxeHue [) n HOBbIA ONPOCHbIVA MXCT.
MpeanpuaTne-npon3BoAnTESNb BbILLSIET HOBbLIA hann KoHdUrypauum, cogepxallumin KoHpurypaumo gns name-
peHus pacxofa cpedbl C HOBbIMM NapameTpamu. [JononHWTensHON nosBepkn npubopa He Tpebyetca npu uc-
Nonb30BaHWUM €r0 Ha TEXHONOTNYECKNE U3MEPEHUSI.

[na npoBegeHMsa Nepuoguyeckor NoBepKn NpMbop HeobXoOMMO HacTpOWUTb Ha M3MEPEHNE Cpefbl NoBe-
POYHON YCTaAHOBKU - BOAbI NMMBO BO3ayxa. [1na aTon onepaumm ncnonb3yeTcs LMGpPoBON BbIX04, K KOTOPOMY nog-
coeanHAETCA KOMMNbIOTEP C YCTaHOBIEHHOW nporpammon «AMUC-Unmezpamopy». MNopagok nepexoada Ha usmepe-
HVWe BOAbl C COOTBETCTBYHOLLEN LIEHON MMNynbca U M3mMepeHue Bo3gyxa C COOTBETCTBYIOLLEN LEHOW MMmMyrnbca
n3noxeH B NyHkTe 2.2.6 «PaboTa c npeobpasoBartenem yepes nHtepdenc RS-485». MNocne nposegeHns NoBepku
HeobxoaMMOo B HUCNaZaloLWeEM MEHIO «M3MepsemMas cpefa» NepekntounTbes 0bpaTHO Ha nsamepsemyto cpeay. Mpu
3TOM NpuBOp BEPHETCS K KOHMrypaummn, obecnevmsaroLLen namepeHne padoyen cpeapl.

2.1.2 Pacxogomepbl MOXHO YCTaHaBnMBaTh W B MOMELLEHUN, U Ha OTKPLITOM BO34yXe.

2.1.3 TpybonpoBog B MecTe yCTaHOBKU NpeobpasoBaTtens He AOIMKEH UCTbITbiBaTh BUOpauum ¢ amnnm-
Tyaow cmeleHun cebiwe 0,5 mm B grnanasoHe yactoT oT 10 go 100 u. MNMpu 3aTom amnnuTyaa BUOPOYCKOpPEHUs
He JormkHa npesblwaTh 0,5g.

Bo3HMKHOBEHME CUrHana Ha YacTOTHOM Bbixode npeobpasoBartens npv Bubpauum Tpybonposoga n npu
OTCYTCTBMM U3MEPSIEMON Cpeabl — Tak HasblBaeMbIi «CaMOXOA» - O3HAYaeT, YTo napameTpbl BuOpauum Tpybo-
npoBoAa MNPEeBbLILLAKT AONYCTUMbIE 3HAYEHUs!, YTO NPUBOAMT K BO3HUKHOBEHUIO Napa3uTHOro curHana ceHcopa
npeobpasoBaTens.

CHWKeHMIo NapasnTHOro curHarna n yCTpaHeHno «caMoxoaa» MoxXeT cnocobcTBoBaTh:

- MOBOPOT MPOTOYHOM YacTu npeobpasosaTensa Ha yron o 90° Bokpyr ocu Tpybonposoga Ans TOro,
yTobbI paboyee HanpaBneHne ceHcopa CoBNaro C HanpasfeHeM MUHUMAnNbHOW aMnnuTyabl BUGpauuu,

- 3anofHeHne NPOTOYHOM YacTu npeobpasoBaTensd N3MepaemMon cpegomn.

Ecnu noBopoT NpOTOYHOM YacTu M 3anonHeHne TpybonpoBoaa He YCTPaHAKT «caMoxod», To criegyet
U3MEHWTb 3Ha4yeHWe 3aBOACKOM HACTPOMKM OTCEYKM MO amnnuTyae curHama npeobpasoBaTteniss ¢ MOMOLLbHO
nporpammHoro obecnederns «IMUC-Urnmezspamop». [Ina aToro HeobxoanMO YyCTaHOBUTb 3HAYEHUE OTCEYKU
VS paBHbIM

VS =100%- (2-AB/500), % (2.1)
roe AB — 3HaYeHvne amnnuTyAbl CMrHana npy oTCyTCTBUM pacxoda B TpybonpoBoAe (aMmnnutyga «camoxona),
y.e., oTobpaxaemoe nporpammon « IMUC-Unmezpamop».

B HekoTopbIX cnyvasx gaHHas Mepa MOXET MPUBECTU K UIBMEHEHUIO MWHMMAITbHOIO N3MEPSEMOro pacxoaa.
Moatomy ANA NpuHATMA pelleHus o6 ucnonb3oBaHUKM npeobpasoBaTtens, HeobxoaMMO COMOCTaBUTb MWHK-
MasibHO BO3MOXHbIN MO TEXHOMOMMU Pacxod C MMHMMArbHbIM U3MepsieMbiM NpecOpa3oBaTenemM pacxogoM.

2.1.4 Ha npoTo4Hon 4acTu npeobpasoBaTens BO3HMKAKT NOTEpU AaBneHust AP, KOTOpble MOXHO Bbl-
YNCIUTBL MO hopmyne

Ap = A-p-(Q)*/D*, kMa (2.2)
roe p - MNOTHOCTb N3MepsieMOoii cpefbl Npy paboumnx yCroBusix, Kr/m®;

Q — 0bbeMHbIN pacxof cpeabl Npu paboymx ycrnoBusx, M/y;

D — BHYTpeHHWIA AnameTp NPOTOYHOM YacTu npeobpasoBaTtens, MM,

A — KOabPUUMEHT, yKa3aHHbIV B Tabnuue 2.1, (|<I'Ia-q2-MM4)/(Kr-M3).

Tabnuya 2.1
KoOb!I ucnonHeHus Ay A
15, 25, 32, 40, 50, 65 160
e 80, 100, 125, 150, 200, 250, 300 90
25, 32,50 190
*P 80, 100, 150, 200, 250, 300 105
P 200...2000 30
50/10, 50/20 190
50/35, 80/50 105
nng 50/60 160
80/150, 100/200, 100/300 90
80/20, 80/35, 100/25, 100/50 150
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BenuuvHy notepu gaBneHUs MOXHO OLEHWUTb MO rpadukam, nNpeacTtaBneHHbIM Ha pucyHkax 2.1 n 2.2. Heob-
XOAMMO Ha rpacdumke COOTBETCTBYIOLLEN cpebl MPOBECTM MPSAMYIO JIMHUKO OT TOYKWU, COOTBETCTBYIOLLEN M3Me-
psSeMOMy pacxody Ballero npeobpasoBaTtens Ha ocu X, 4O KPMBOW NMHMU NOTEPb AaBMEHWs, COOTBETCTBYHO-
wemy [ly. 3aTem OT TOUKM NepeceyveHUs BepTUKanNbHON NPSIMON 1 KPUBOW NOTEPb AaBneHusl, cneayeTt NpoBecTu
rOPM30OHTanbHYK NMHUIO 00 ocK Y. Todka nepeceyeHusi ¢ ocblo Y 1 GyaeT COOTBETCTBOBaTL MMApPaBlINYECKUM

noTepsm AaBneHus Ha Bawem npeobpasoBartene npu paboyemM pacxoge M3Mepsemon cpeapl.
]
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PucyHok 2.1 — pagpuku nomepsb dasneHusi 0151 800bI
lpumeyanrue: Nomepu dasneHus rnpu usmepeHuu irbol Opyzol KudKkocmu ornpedessstomcs YyMHOXEHUEM

rnomepb Ha 800e Ha OmMHoweHue MNIIomHocmu U3Me,DFIeMOL7 JKUGKOCMU K MII0OMHOCMU 800kbl.
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PucyHok 2.2 — paghuku nomeps dasneHusi 0nsi 8030yxa rpu HOPMarsibHbIX yC108USIX
lMpumeyvaHue: Nomepu GasneHus npu usmepeHuu obol dpyaoli 2a3080l cpedbl 0npedesitomcs YMHOXEHUEM
rnomepb Ha 8030yxe Ha OMHOWEHUE MIoMHOCMuU uamMepsieMol 2a3oeol cpedbl K nomHocmu 8o3dyxa.

2.1.5 B npouecce n3MepeHns pacxonoB XWAKOCTEN HEOOXOAMMO y4UTbIBATb, YTO MPU ONPeLENeHHbIX

peXxnMax UCTeYeHUst BO3MOXHO BO3HMKHOBEHME KaBuTauMu (BCKMMaHMe XuakocTu). KaBuTauusi npuBoauT K
HEBO3MOXHOCTU n3MepeHusi. Ytobbl He JOoNyCTUTbL 3TOro, HeobxoamMmo obecneumBaTb M3OLITOYHOE OaBneHue

(P) Ha pacctosiHun 5-u guameTpoB Tpybbl 3a npeobpasoBaTenem Bbille 3HaYEHUS BbIYMCNAEMOro no copmyne
P=294P+13py, (2.3)

roe 4P - noTepu faenenus Ha npeobpasoBaTtene, klla;
Pv- OaBNEHNe NapoB XUOKOCTU Npu pabounx ycrnoBusx (cnpaBoyHast MHgopmaums), kia.
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Ecnu BbluMcneHHOe no popmyrne AaBrieHue Bhbille peanbHOro n3bbiTOMHOro AaBreHus B TpybonpoBo-
e, To HeobXoaAMMO YyCTaHOBUTb NPeAOXPaHUTENbHbIN KranaH, NOBbILALWNA JaBMNEHKE.

2.1.6 BHyTpeHHMI AuameTp NOABOAALIMX NPAMbIX Y4acTKOB TpyO OOMmMKeH ObiTb COMOCTaBUMM C BHYT-
pPEHHUM OuamMeTpoM NPOTOYHON YacTu npeobpasoBaTens. PekomeHayeMble pa3mMepbl BHYTPEHHUX AMaMeTpPOB
npsiMbIX y4acTkoB Tpyb npuBefeHbl B pa3desie 2.2.2.

2.1.7 MNMonHoNpoXxo4Hble pacxogoMepbl CNOCOBHbI U3MEPATb pacxod XUAOKOCTEN C coaepXaHue ra-
30BbIX BKITHOYEeHMI A0 15% no 06bemy ¢ NOrpeLlHocTbio 4o £6,5%.

2.1.8 lNpeobpasoBaTenb NOCTaBnsieTCs NOTPEOUTENIO C KOMNEHCUPOBAHHOW TemMnepaTypHOW norpeLu-
HocTbto. C nomMollbo nporpaMmmMbl «3AMUC-UHmezpamop» npousBoauTeNb NporpaMmMmupyeT npubop Ha Temne-
paTypHbIA AmManasoH, COOTBETCTBYIOLWMIA TemnepaTtype M3MepsemMon cpefbl COrfacHoO onpocHomy nucty. llo-
TpebuTens MoXxeT BblbpaTb CaMOCTOATENbHO APYron TeMnepaTypHbId Ananas3oH. ANroputM U3MEHEHUs U3no-
)KEH B MHCTPYKLMM NO NPUMeEHeHU0 nporpammbl «AMUC-Urnmezspamop» (cMm. lMpunoxeHue [).

2.1.9 UeHa vmnynbca m Ha 4aCTOTHOM BbIXOA4E NpU MakcumarnbHon vactote B 1000 Iy n cooTBeTCT-
BYIOLLMI 3TOM YacToTe MakcuMmanbHbIA pacxod Q'max Anga Kaxaoro tunopasmepa npeobpasoBaTens B 3aBu-
CMMOCTU OT U3MepPSIEMON Cpefbl NpuBeAeHbl B mabnuye 2.2. Mo ymonyaHuio npeobpasoBaTesb NOCTaBnNseTCs
C YacToToW BbIXO4HOro curHana 1000 [u.

Hanpumep, ecnn notpebutenb 3akasan npubop 9B200 — [y 100 ansa namepeHuss napa, TO COrfacHo
Tabnuue LeHa MMnynbca y aToro Nnpuéopa npu U3MepeHnn rasoson cpesl coctasut 0,66 nutpos (0,00066 m3).

Mpu noBepke npeobpasoBaTtens npu nepexoge ¢ paboyein cpedbl Ha cpedy MOBEPOYHON YCTAHOBKM
(Boga mnu Bo3ayx) C NOMOLLBLIO KOMMbloTepa u nporpammbl «AMUC-UHmezpamop» aBTOMaTUYECKN MEHSAETCA
LeHa nMmnyrnbca.

Tabnuuya 2.2 — Tunogoe 3Ha4eHuUe UeHbl UMIy/ibca M Ha 4acmomHOM 8bIX00e
Xudkocmb ra3oobpa3Has cpeda
Tunopasmep z =
Q’'max, M/4 m, J1 Q’'max, M/4 m, J1
3B-200

15 9 0,0025 54 0,015

25 18 0,005 144 0,04

32 36 0,01 288 0,08

40 54 0,015 360 0,10

50 72 0,02 576 0,16

65 126 0,035 828 0,23

80 180 0,05 1368 0,38

100 288 0,08 2376 0,66

125 432 0,12 3240 0,90

150 648 0,18 5400 1,50

200 1080 0,30 9000 2,50

250 1800 0,50 14400 4,00

300 2520 0,70 20160 5,60

3B-200-Mng

50/10 18 0,005 - _
50/20 36 0,01 - -
50/35 54 0,015 - -
50/60 72 0,02 - -
80/20 36 0,01 - -
80/35 54 0,015 - -
80/50 72 0,02 - _
80/150 180 0,05 - -
100/25 54 0,015 - -
100/50 72 0,02 - -
100/200 288 0,08 - -
100/300 360 01 - -

9B-205 (Jam4uxk Ly 40) 18 0,005 144 0,04
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MpumeyaHue:
1. Tllo cneu. 3aka3y BO3MOXHa yCTaHOBKa APYron LeHbl MMNyrnbca, akTuyeckoe 3HavyeHne KOTOpOoM

yKasblBaeTCcs B nacrnopTe Ha npeobpasoBarerb.
2. LleHa umnynbca norpyxHbix npeobpasoBaTernien paccumTbiBaeTcsi cornacHo npunoxexunto K nexogs

13 (pakTudeckomn nnowaan cedeHusa Tpybonposoaa.

2.1.10 Mpw ncnonb3oBaHWK NpeobpasoBaTens B COCTABE CYETYMKOB rasa Unm napa Aatymku OaBfieHus
1 TeMnepaTypbl criefyeT ycTaHaBnMBaThb HKe NpeobpasoBaTens No NoTokKy, Kak NokasaHo Ha pucyHke 2.3.

. T

-

3.5y

4.6 ly

PucyHok 2.3 — Cxema MOHTaxa MOSfTHOMPOXOAHOro npeobpasoBaTtens, gaTyuka AaBrneHus, gartyuka
TemnepaTypsbl

2.1.11 lMNorpyxHon npeobpasoBaTenb U3MepsieT CKOPOCTb noToka. [Anga nonyyeHusa tpebyemoro knacca
TOYHOCTU M3MEpPeHUs pacxoda HeobxoAMMO MU3MEpPUTb (PaKTUYECKUI BHYTPEHHUN AnameTp Tpybonposoda u
BHECTW 3Ha4YeHne aAnameTpa B namATb npnbopa ¢ NoMoLLbio nporpaMmmbl «IMUC-Unmeespamop».

NameputenbHoe ceyeHne Tpybonposoaa BelbMpaloT Ha NPSIMOM ydacTke TpyBbl nepef pacxoaoMepomMm,
HO He Bnmxe 5 AnamMeTpoB TPYObI K KOHLY NPSAMOro yvacTka. [nowaab n3MepuUTenbHOro ceveHnst onpeaensoT
no cpegHeapnMeTUYEeCKOMY 3HAYEHWIO YeTbipex AMaMeTpoB, PAaBHOMEPHO PaCMOSIOXKEHHbIX B cedeHun. M3-
MepeHne HeobXxoaAMMO MPoOBOAUTE MUKPOMETpUYeckumM HyTpomepom no FOCT 10-75. MNMpn HEBO3MOXHOCTU He-
NMOCPeACTBEHHOTO M3MEpPEHUsT BHYTPEHHEro avameTpa TpyObl JonyckaeTcs onpefenatb nnowaib M3mepu-
TENbHOIO CeYeHUs] N3MEPEHNEM HapYXXHOro mepumeTpa U TOMWMHBLI CTEHKN TpyObl. HapyxHas noBepxHOCTb
TpyObl OIMKHA ObITh TLWATEMNBbHO 3aliuLLEHa U HE UMETb BMSATVUH U BbICTYMNOB. MI3amepeHne HeobxoamMmo npoBo-
antb MeTannuyeckon pynetkon no NOCT 7502-80. ToNWMHY CTEHKM U3MEPSAIOT MHAMKATOPHLIM TOMLWUHOME-
pom no NOCT 11358-74, wraHreHumpkynem rno NOCT 166-89 nnu ynbTpa3BykoBbIM TONLLMHOMEPOM.
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2.2 TpeboBaHUA K MOHTaXYy

2.2.1 O6wue TpeboBaHUSA K MOHTaXy npeobpa3oBartens

MoHTax (OeMOHTax), 3aneKTpuyeckoe MNOAKMIYEeHNe, HACTPOWKY, JKCnnyaTauuio npeobpasoBatenem
OOIMKHbI BbIMOMHATL NNLA, M3y4MBLUME HacTodALEee PYKOBOACTBO MO JKCMyaTtauMu v npowenwime NHCTPYKTax
no TexHuke 6eszonacHocTy npu paboTe C ANEKTPOTEXHNYECKMY YCTaHOBKaMM.

Mpu yctaHoBKe npeobpasoBaTenst HEOOXOAMMO PYKOBOACTBOBATLCS CrieAylolmMy 06s3aTenbHbIMU
npaBunnamu:;

- K npeobpa3soBatento 4omkeH bbiTb obecneyeH cBo6OAHbIM AOCTYN;

- MEeCTO YCTaHOBKM Npeobpa3soBaTtens AOMKHO obecneymBaTb ero akcnnyataumio 6e3 BO3MOXHbIX Me-
XaHWYECKUX NOBPEXAEHWN;

- He [JonyckaeTcsi ycTaHaBnvBaTb MpeobpasoBaTtenb B 3aTannvMBaeMblX MOA3EMHbLIX Tennoguka-
LMOHHBIX MOMELLEHUSX;

- MpsSAMONVHENHble y4acTku TpybonpoBoda WM MPOTOYHOM 4acTu npeobpasoBaTtens npyu U3MepeHun
XMOKOCTW AOIMKHbI OblTb MOMHOCTBLIO 3aMOfTHEHbI CPeAo B MPoLEecce N3MepeHus;

- KOHCTpYKLMS y3ra nogcoeavHeHuns npeobpasoBaTens K TpybonpoBoay Npyv 3MepeHnn XnakocTn He
OOMKHa JonycKaTb CKannmBaHWs Bo3ayxa B Kakon-nnbo yactu TpybonpoBoaa;

- Heobxoammo obpawaTe ocoboe BHMMaHWe Ha NPaBUIIbHOCTb YCTAaHOBKM MPOKNaAoK MexXay KOpnycom
NPOTOYHOM YacTu u pnaHuamu. He gonyckaeTcs BbICTynaHWe NPoOKnagok BHYTPb NPOTOYHOW YacTu npeobpaso-
BaTens;

- npeobpasoBaTerlb MOXET MOHTUPOBATLCHA Ha rOPU3OHTANIbHOM, BEPTMKANbHOM UIN HAKIMOHHOM y4a-
CTKe TpybonpoBoaa;

PucyHok 2.4

- akcnnyaTtauus npeobpasoBaTensd Npu U3MepeHun pacxopa XWAKOCTU Ha He MOMHOCTbLIO 3anofHEH-
HbIX TPybGonpoBoAdax He AoMyCcKaeTCs;

- cnocob yctaHoBKM NpeobpasoBaTtens ANs M3MEepeHus pacxofa rasa v napa He JOMKeH AonyckaTb
CKOMMEHUN KoHAEeHcaTa B NPOTOYHON YacTu npeobpasoBaTens U Ha NPSAMONUHENHbIX y4acTkax Tpybonposoaa;

- 3anpelyaeTtcs ycTaHaBnuBaTb npeobpasoBaTtenb Ha TpybonpoBogax C AaBfEeHWEM Bbile AOMYyCTU-
MOFO MacrnopTHOro 3HaYeHus;

- Mocne TPaHCMOpPTUPOBaHMS MpY OTpyUATEmNbHbIX TeMnepaTypax HeobXoaMMO OO MOHTaxa BblAepXaTb
npeobpasoBaTenb B YNakoBKe B HOPMaribHbIX YCITOBUSIX B TEYEHNE 3 HYaCOB;

- ycTaHOBKa npeobpasoBaTens B 30He PacrofnoKeHns YCTPOWCTB, CO30at0LLMX BOKPYr cebs MOLLHOE MarHWT-
Hoe rore (Hanpumep, CUINOBbIX TPaHCOPMAaTOPOB), HE OOMYCKAETCS.

- 3anpeLuaeTcs BbIMNOMHATb KakMe-nnbo paboTbl Npu BKNIOYEHHOM NUTaHUK npeobpasoBaTens;

- 3anpellaeTca pabotatb ¢ npubopamm 1 INEKTPOMHCTPYMEHTOM 6e3 MOAKMIYEHUs UX K LnHe 3a-
LLIMTHOrO 3a3eMMeHus;

- Heucnonb3yemble kabenbHble BBOAbI OOMKHbI ObiTb 3arnyLUeHbl;

- npucoeamHeHue K npeobpasoBaTento BHELLHMX 3MEKTPUYECKUX Lenen cnegyeTt nponsBoanTb TOSMbKO
nocne OKOHYaHMs MOHTaXHbIX paboT Ha Tpybonposoae, a MX OTCOeAMHEHWE - 40 Havana EMOHTaxa;

- 3asemreHue npeobpasoBaTensd NpousBoaUTCH MOACOEOVHEHMEM NpoBoAda 3a3eMrieHunsi npeobpaso-
BaTensi K 3aXMMy, OTMEYEHHOMY 3HAKOM 3a3emrieHuns. draHubl TpybonpoBoaa Mexay cobon AormkHbl BbiTb Co-
€0WHeHbI 3a3eMNALWUM NPOBOAOM.

2.2.2 TpeboBaHUA K MOHTaXy, obecneuynBaroLine 3asiBIEHHYH TOYHOCTb

Ons obecnevyeHnss 3asiBMEHHON Mpou3BoAWUTENIEM TOYHOCTU obsi3aTenbHbIM SIBNAETCA BbINOMHEHUE
cnepyowmnx TpeboBaHui:

1) BHyTpeHHu anametp Tpybonposoaa (gm) pormkeH cooTBeTCTBOBaThL TpeboBaHusaM mabnuysbt 2.3.
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Tabnuua 2.3 - PekomeHOyemble muriopa3mepbi mpy6
BHympeHHUL. | By mpenuil (Hapy)KHngg(ﬁizlgn};:%fxp;iﬁz’uzg };?Yl:éHKu) MM
ay, | puaens. | Guaerno '
MM qa‘:: mu (), mp](,gz-),p:’;oaa 1,6 -4 Mfla 6,3 Mflla 25 Mrla
MM ' psid 1 psio 2 psid 1 psio 2 psid 1 psd 2
15 15 18x1,5 18x2 18x1,5 18x2 -- -
25 25 32x3 30x2 32x3 30x2 -- -
32 32 38x2,5 38x3 38x2,5 38x3 -- -
40 40 45x2,5 | 48x3,5 | 45x2,5 | 48x3,5 -- -
50 50 57x3,5 57x4 57x3,5 57x4 64x8 60x7
65 65 76x4 76x5 76x4 76x5 -- -
80 80 0’981{’3 g ;e'gm < 89x4,5 89x5 89x4,5 89x5 108x14 | 100x10
100 100 108x3,5 | 108x4,5 | 108x3,5 | 108x4,5 | 133x16 | 140x19
125 125 133x4 133x5 133x4 133x5 -- -
150 148 159x4,5 | 159x6 | 159x4,5| 159x6 -- -
200 206 219x6 219x8 219x8 | 219x10 -- -
250 259 273x6 273x8 273x8 | 273x10 -- -
300 307 325x6 325x8 325x8 | 325x10 -- -
lMpumeyaHrus: 1. PekomeHdyemcs npumeHsmb mpybbl no FOCT 8734-75, FOCT 8732-75.
2. PekomeHOyemblIl mamepuan mpy6si: B10, B20 [OCT 8733-74.

2) Mpu MoHTaxe [OMKHbI ObITb obecneyveHbl Tpebyemble ANUHbI BXOAHbLIX W BbIXOOHbIX MPSAMO-
NNHENHbIX Y4acTKOB. B 3aBUCUMMOCTU OT HanmMuus CY>XEHUN, pacluMpeHun, nsrnbos Tpyob, perynupyomx me-
XaHW3MOB MNN YCTPOWCTB, HaXOOALLMXCS Bbllle MO MOTOKY OT MecTa yCTaHOBKW npubopa, AnvHbI NPSMOnu-

HEeWMHbIX y4acCTKOB OO U nocne npeoGpasoBaTenﬂ OOJTKHbI ObITb HE MeHee BEJITMYNH, YKa3aHHbIX Ha puc. 2.5.
CyxeHue Tpy6onposona PacwupeHve Tpybonposoga

ME?_I"’H

Hr_”“
10 x Ay * sxay™* 12 x ay™ s5xay*
-+ > - > - >
90° n3rub unm T-obpasHbIi YnpaBnsioLLmi knanaH
y4acToK @
- H:@] j = e 1
S | —]
12 x Oy 5x fy 30 x Qy 5xfly
g >
2 x 90° narnb 2 x 90° narub

(8 1-o11 NNockocTw)

12 x Oy J 5x Oy | Q; 30 x Oy N 5x [y

PucyHok 2.5 - Tpebyembie npsiMblie yyacmku mpy6ornpogodoe**

(B 2-X NNOCKOCTAX)

MpumeyvaHue:

*

HonyckaeTcs MeHbLlee 3HadYeHue - o 5 x [ly nepep npeobpasosatenem u go 3 x ly nocne, npu
3Tom B nporpamme «OMUC MHTerpaTop» BBOOATCSA NOMPaBOYHblE KO3 PULMEHTHI, 3asBNeHHas no-
rPELUHOCTb M3MEPEHMS pacxoda COXpaHsaeTCs.

*% . o o

[na npeobpasoartenen ucnonHenus «MMNO» gns Bcex koHurypaumi Tpybonposoga npsiMmon y4a-
CTOK formkeH bbiTb He meHee 5 x [ly nepen npeobpasoBaTtenem n He meHee 3 x [ly nocne npeobpaso-
BaTens.
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Ons NOrpy>XHblX pacxoaomMeposB ANMMHbI NPAMbIX Y4aCTKOB yKa3aHbl B ma6nuue 2.4

Tabnuya 2.4

AnuHa npsimo20 y4acmka neped epeskol

Anuna npssmoao

HaumeHoeaHue conpomus- npeo6paszoesamens (X*Ay) y4yacmka nocre
IeHUsI npeob6paszoeamerns
M3MepeHue 8 Mo4Ke usmMepeHue Ha ocu X+
X*Ay)
0,242R mpy6bi

KoneHo nnn TporHuk 55 x Ay 25 x Ay 5x Ay
[Ba unu bonee KONeH B 04HOMN 50 x ly 25 x [l 5x Ay
NnockocTn
[Ba nnu 6onee koneH B pasHbixX 80 x [ly 50 x [ly 5x Oy
NIOCKOCTSIX
KoHdoysop 30 x Oy 10 x Oy 5x Ay
Oudbapysop 55 x fly 22 x [y 5xlly
[MoNHOCTBLIO OTKPLITHLIM KnanaH 45 x Oy 22 x Ay 5x Ay
[MonHoCTbIo OTKpbITas 3aaBUXKa 30 x Oy 15 x Oy 5x Oy

lpumeyaHue. 1. [y - ycriosHbIl Quamemp mpyborposgoda.
2. HesnbinonHeHue mpebosaHuli eedem K _y8esiu4eHUro oepewiHocmu U3MepeHUst Ha Maslbix pacxooax.

3) Mpu moHTaxe npeobpasoBaTenst HECOOCHOCTb NPOTOYHON YacTh NpeobpasoBaTens U BHYTPEHHENO
OnameTpa TpybonpoBoaa He AormkHa npesbiwaTs 0,006-4y.
Ona obecneyveHus TpeboBaHUS MO BenU4YMHE COOCHOCTU MpU MOHTaxe npeobpasoBatenen Heobxoau-
MO Mpu npuBapke cnaHua k TpybonpoBody cneanTb 3a B3avMHbIM pacnorioxeHvem Tpybonposoga v gpnaHua

KaK MOKa3aHO Ha pucyHke 2.7.

©)| 0,006y

[BH

7

PucyHok 2.7 - Cxema MoHmaxa rpeobpazoeamenel [y 80 u meHee

C Ucriofib3o8aHuemM KomMmrisieKkma rnpsmbiX y4acrmkKoe

Mpu MoHTaxe npeobpasosatenei [y 80 n MeHee pekoMeHayeTCs UCNoNb30BaTh CrneuunanbHO U3roToB-
NeHHble KOMMMEeKTbl NPAMbIX y4acTKoB M (naHueB, nocTaBnsemble No 3akasy. MNpsMble ydacTkv U dnaHubl,
BXOASALLME B KOMMMEKT, MMEIOT NOAroTOBINEHHbIE NOCaA04YHble NMOBEPXHOCTU, 0becneyrBaloLLMe Npu ceapke co-
OCHOCTb, COOTBETCTBYIOLLYIO YKa3aHHbIM TpeboBaHMSAM.

4) Tlpw orpaHNMYeHHOM NPOCTpPaHCTBE U GoMbLIOM AnaMeTpe TpyGonpoBoaa He Bceraa BO3MOXHO Bbl-
NOMHMTb pekoMeHaaUun Mo AnvHaMm NpaAMbIX y4acTKoB. B aToM cnyyae pekomeHOyeTcs NpUMEHWTb BbINPsSMU-
Tenb NOTOKa, KOTOPbI NMO3BONAET YMEHbLUNTbL ASIMHY BXOAHOIO y4acTka 4o 8 [y.
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Bbll"lpFlMWTeI'Ib NMoOTOKa

2 x fy 8 x Ay 5 x Oy
S > - > <

h 4

PucyHok 2.8 - YcmaHoeKa 8bInpsmMumersisi Iomoka

BoeinpamuTens notoka addekTUBHO BbiNpAMASeT Npodunb NOTOKA C HEKOTOPOW NoTepen AaBreHus.
PasmMepbl BbINpAMUTENS NOTOKA NpeacTaBneHbl Ha pucyHke 2.9 » mabnuye 2.5. Bbinpsmutenb NOToka ycTa-
HaBnMBaeTcsa Mexay aBymst onaHuamm (ncnonHeHms 3 no FOCT 12815-80) u kpenuTcst bontamu.

S

T E-_l [_E
u = 7 BN
. ) x’
m ( BblnpﬂMMTpnb
\ noTOoKa (
PucyHok 2.9 - Beinpamumerib romoka PucyHok 2.10 - Cxema MOHMaxa 8bInpsamumerns
riomoka
Tabnuua 2.5 - Paamepb! 8bInpsiMumerisi nomoka
YcnoeHsbili éHympeHHuli uamemp, MM D, mm d(min), Mmm S, Mm
25 57 1,9 3.8
32 65 2,5 4,8
40 75 31 5
50 87 3,9 7
65 109 5 8
80 120 6,2 10
100 149 7,7 13
125 175 9,6 16
150 203 115 20
200 259 15,4 26
250 312 19,3 33
300 363 21,1 39
lpumeyarue: Konuyecmeo omeepcmuli — 32. Paamepsbi U pacrnosnioxeHue omeepcmud ebinpsamu-
mensi nomoka coomeemcmeytom duckogomy mury Zanker no FOCT 8.586.2-2005.

2.2.3 MoHTax Ha TpybonpoBoae ¢ NOBbILWEHHOM TeMnepaTypon usmepsieMon cpeabl

Mpu moHTaxe npeobpasoBatens Ha TPyYOONPOBOAE C NOBbILLIEHHOW TEMMNEpaTypon N3MepseMon cpeapl
(6onee 85 °C) Heobxoaumo cobntoaaTth cnefyloLlne pekoMeHaaumm:

1) Mpu Tennousonsumm TpybompoBoga WM NPOTOYHOM YacTu npeobpasoBaTensi CTOWKY npeobpa-
30BaTensl 3akpbiBaTb Tensnou3onsuven He ponyckaetcs! B NpoTMBHOM crnydae BO3MOXEH MeperpeB arek-
TPOHHOTO BroKa, Aaxe ecrnv TemnepaTypa OKpyKatoLlen cpepbl He nNpeBbilaeT AonycTMMoe 3HadeHmne +70°C.

2) Ons CHWKEeHUs1 KOHBEKTMBHOIO HarpeBa 3NEKTPOHHOrO Brioka, pekoMeHOyeTCsl OCYLLECTBSATL MOH-
Tax npeobpasoBaTens Takmm obpa3om, YTOObl SNEKTPOHHbIM BOK pacnonarancs cOoKy MM CHU3y ot Tpybo-
npoBoAa, a He Hag HMM (CTovka npeobpasoBaTens HanpaBfeHa ropM3oHTanbHO UM BEPTUKANbHO BHU3).

3) MNMpn Temnepatype nsmepsiemon cpenpl 6onee +400°C pekoMeHAYeTCsA UCMONb30BaTb UCMOSIHEHME
npeobpasoBaTtens ¢ ANCTaHLMOHHBLIM pasMeLLeHMeM 3NeKTPOHHOro 6noka.
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2.2.4 MoHTax npeobpa3oBaTens
MopaaoK BbINONIHEHUS MOHTaXa CneayoLwun:
1) Heo6xoamMmMo M3rotoBuUTh MNpsiMble y4acTku B cbope ¢ pnaHuamu (cMm. npusioxeHue E) n MoHTax-

HYHO BCTaBKY COrnacHoO 4yepTteXam, npencrtaBieHHbIM B rnpusioxxeHuu B.
Lyer

Lme

wl e

C17 FOCT 16037-80

Lex LEBIX

Lyer

Lyct=LBXx +LBhIX + LMB - 3
Monmaxwan scmaska
PucyHok 2.11 - YemaHo8Kka ecmasKu ¢ npsmMbIMU y4acmkamu

2) BeipesaTtb yyacTtok TpybonpoBoga gnvHon Lyem. (pucyHok 2.11)

Lycm =, Lex+ Lebix+ Lme -3 mm , (2.4)
roe Lex 1 Lebix ONMHBI NPSIMbIX Y4aCTKOB O U MOCNE MecTa yCTaHOBKM nNpeobpa3soBartens (He meHee 5[1y),

Lme — OJIMHA MOHTaXXHOW BCTaBKM paBHas yCTaHOBOYHOMY pa3mMepy npeobpasoBartensi.

3) C nomoLLbto WNWIEK U raek cobpaTth y3er, COCTOALWMA U3 NPSMbIX Y4aCTKOB M MOHTa)XHOW BCTaBKU U
npvBapuTb ero k TpybonpoBoay, kKak nokasaHo Ha pucyHke 2.11.

BHUMAHUE! Tlpu moHmaxke Qornyckaemcsi ucrosib3oeame rnpeobpaszosamersib 8 KA4ecmee MOHMax-
HoU 8cmasKu moJsibKO 8 Criedyrowux Criyqasix.

- MOHMa) OCyu,ecmerisiemcsi ¢ Ucrosib308aHUeM 2a3080U CeapKu;

- [IPU MOHMaxXke € UCMofib308aHUEM 351eKmpody2080U C8apKU UCMOYHUK mokKa nodcoeduHsemcs ma-
Kum o0bpa3som, Ymobbl ceapOYHbIL MOK HE rpomekas Yyepes npeobpaszogamesib — CM. PUCYHOK 2.12.

MpaBunbHO HenpaBunbHoO
PucyHok 2.12 — [No0krnodeHue UucCmoYHUKa moka npu anekmpody2080l ceapke

4) CHATb MMUTATOpP M YCTAHOBUTL NpeobpasoBatens mexay dnaHuamm Takum obpasom, 4Tobbl CTpen-
Ka Ha Kopryce coBnajana C HarnpaBneHVeM MOoToKa. 3aTsKKy Kpenexa pekoMeHAyeTCsl MPOoM3BOAUTL Moove-
peaHo No AvameTpanbHO NPOTMBOMNOMOXHLIM Napam 6onToB..

BHUMAHUWE! Ha eHympeHHel nogepxHocmu mpybornpogoda He Ooryckaemcsi Hanu4ue 8biCmynaio-
wux credos ceapku, M.K. OHU nNpueedym K y8enu4eHUo NoepewHoCmu U3MePEHUsI.

5) Pacxogomepsbl, NpeAHa3HayYeHHble Anst UBMEPEHUs1 pacxoda napa, crnegyeT pacronaratb ropu-
30HTanNbHO, B OHOW NIIOCKOCTM C NApOnNpPoOBOAOM AN YMEHbLUEHNSI HAarpeBa af1ekTPOHHOro Grioka.
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MoHTax npeobpasoBaTenen ncnonHeruusi «IMMNO» 1 UCNONMHEHUA «C3HOBUY» Ha OaBneHue 6onee 20
Ml a ocyliecTBnseTca 6e3 ycTaHOBKM NPOKNaaoK.

Ycunuve 3aTsikkM Kaxkgon 13 LWnunek Npu MoHTaxe aTux npeobpasoBaTenemn AoMmKHbl ObiTb HE MEHEE:

- 40 kH ana Oy Tpy6onposoaa 50 mm;

- 82 kH ana Oy Tpy6onposoaa 80 mwm;

- 107 kH ana Oy Tpy6onposoaa 100 Mm.

2.2.5 OneKTpOMOHTaXHble paboTbl

Mpwn aneKkTpoMOoHTaxe HeOOXOAMMO BbINOSHATL CrieAyoLmMe peKoMeHaaunmu:;

- He ponyckaeTcs pacronaraTb JIMHUKU CBSI3M Npeobpas3oBaTtensi ¢ BHELHUMW YCTPOMCTBaMKU BOM3M
CUnoBbIX kabenem;

- kabenu n npoeofa, coeauHsoLwme npeobpasoBaTtenib U PErMCTpUpytoLmMe Npudopbl, pekoMeHayeTcs
npoknaabiBaTh B MeTannopykaBax unm MeTtannmyecknx Tpybax;

- [N NPOKNaZKku JIMHWM CBSI3N MPU MOHTaXXe PEKOMEHAYETCSl NMPUMEHNATbL Kabenu KOHTPOmbHblE C pe-
3MHOBOW MNK NacTMaccoBOW U30oNsALMER, Kabenu Ans curHanusauum ¢ NonnaTUIEHOBOW N30NSLNEN;

- [onycKaeTcs COBMECTHasi Npoknagka B ogHOM kabene nNpoBOAOB Lienen NnutaHus npeobpasoBaTtens
W BbIXOAHbIX CUrHaroB;

- pekomeHayeTcs BOMM3M MeCT MNpPOKNaakuW JMHUK CBSI3W 3MEKTPOYCTAHOBOK MOLLHOCTbIO Oonee
0,5 kBA nprvMeHeHne 3KkpaHMPOBaHHOMO Kabensi ¢ N3onmpyoLL et 06004KOMN.

- B KaA4eCTBEe CUrHamnbHbIX Lienen 1 uenen nutaHnsi npeobpasoBartensi MOryT ObiTb MCMOJIb30BaHbI U30-
NNPOBAHHbIE XWUIbl OOHOTO Kabens, Npyu 3TOM COMNPOTMBIIEHNE U3ONALUKN LOMKHO ObITb He MeHee 10 MOm. 3k-
paHMpOBKa Liener BbIXOOQHOMO CUrHana oT Lienen nutaHus npeobpasoarensi He TpebyeTcs.

- 3NEeKTPOMOHTax kabenen, coeguHsaLWMX NpeobpasoBaTenb ¢ BTOPUYHbIMU Npubopammn Nnpom3BoanTb
COrINacHoO cxemam, NpuBeAEHHbIM B pusioxeHuu b. MNMpu aToOM HanpsiKeHWe NUTaHUs U CONPOTUBIIEHNE Harpy-
304HOrO pe3ncTopa A1 YacTOTHOrO BbIXOA4A OOJPKHBI COOTBETCTBOBATL N.1.2.13 HacTosLLEero pykoBOACTBA.

- 9NEKTPOMOHTaX MPOBOAMTL YETLIPEX- UM CEMKUIbHBIM kabenem (Npy NCNonb30BaHMU LUGPOBOro
curHana RS485. Hanpumep, PrWM-3x0,35; Pr1LLIM-4x0,35).

npv NpoBeaeHUN INEKTPOMOHTaXKa He06X0ANMO NPO3BOHUTL U 3aMapkUMpoBaTb pasdenaHHble KOHLbI
kabens, a 3aTeM NoAcoeanHUTb MX K KIEMMHOW konogke npeobpasoBatens. BusyanbHO NpoBepuTb NpaBusib-
HOCTb MOAKIIOYEHUSI COOTBETCTBYHOLLUX MPOBOAOB K NpeobpasoBaTento.

- 3asemrieHue npeobpasoBaTens NpovM3BoaUTb MYTEM COEAMHEHUS MPOBOAOM CEYEHMEM HEe MeHee
0,5 MM2 WWHbI 3a3eMIIEHNS N CneLmanbHOro 3axnma Ha kopnyce npeobpasoBaTens.

BHUMAHUE! Tlpu moHmaxe npeobpasogameris ¢ OUCMAaHUUOHHbLIM pa3mMewjeHuUeM 31eKmpoHHO20
brioka HeobxoduMo 3akpernumb Memarnopykas, coeduHsrowul MpomoYHyr 4Yacme npeobpasogamerns u
3/1eKMPOHHbIG 6510K. B npomusHoM criydae subpayusi Memarisiopykasa Moxem npueoOumb K r0osi8/IeHUro na-
pa3umHoeo cusHana ceHcopa u HekoppekmHol pabome npeobpasosamerisi.

2.2.6 Tpe6oBaHUA K MOHTaXy MOrpy>KHOro npeobpasoBaTens
Mpu moHTaxe npeobpasoBaTtens Ha TpybonpoBoae crnefnyeT obecneyvnTb BLINOSHEHWE CrieayloLnx
TpeboBaHuii:

- HanpaBneHue CTPENKN Ha JaTymke npeobpasoBaTens AOMKHO coBnajaThb C HanpaBeHMeM MoToka B
TpybonpoBoae; HanpaBneHWe pyvek Ha LITaHre AOIMKHO MaKkcMMarnbHO coBnaaTh C OCblo TpybGonpo-
BOAQ;

- NpuBapHON NaTpyboK 1 MNOrpyXHas LTaHra A0MKHbI ObiTb YCTAHOBMEHbI NEPNEHONKYNSPHO K NOBEPX-
HOCTM TpybonpoBoaa B MeCcTe YCTaHOBKM NpeobpasoBatens (cMm. puc. 2.13);

- B CNyYyae He BepTUKanbHOW YCTaAHOBKW Npeobpas3oBaTens yron OTKMNOHEHWUsI MOTPYXHOW LUTaHrM OT
BEPTMKANN He O0JKeH npeBbiwaTh 90° (cMm. puc. 2.14).

lpasusnbHO He npaesusibHO
PucyHok 2.13 — [No3uyuoHuposaHue pacxodomepa
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PucyHok 2.14 — Yzon ycmaHoeKu npeobpaszosamersi

[atuumk norpyxHoro npeobpasoBatens MoxeT ObiTb YCTaHOBMNEH B LieHTpe Tpybbl (R) (pekomeHayeTcs
ons guameTpos 200...800 MM) nnmn Ha OKPY>XHOCTK cpeaHer ckopocTtu notoka (H) (pekomenayetcs ans ana-
meTpoB 800..2000 mm). BoamoxxHOe nornoXeHne gaTynka nokasaHo Ha puc. 2.15.

PucyHok 2.15 — BapuaHmbi pacrionoxeHusi amyuka

MeTponormnyeckasi TOHHOCTb MOrPYXXHbIX pacxofomMepoB obecrnevmBaeTCcsl KA4ECTBOM MOHTaXa U kaye-
CTBOM 3aMepOB BHYTPEHHEro AnameTpa Tpyobl. [laTunk namepsieT CKOpocTb NOTOKa M AN NONyYeHust pacxoaa
HeobXxoAMMO MPOBECTY 3aMephbl MO onpedeneHnio BHYTPEHHEro AnameTpa, nocre Yero 3HaveHue akTuiecko-
ro guameTpa c NoMoLLbIo nporpammel «3MUC-UHmezpamop» BHeCTV B NamMsATb Npubopa.

Ona obecneyeHnss METPONOrMYECKOW TOYHOCTU HEODXOAUMO BbIAEPXMBATH OJIMHY NPAMbBIX Y4acTKOB
(cm. ma6nuuyy 2.4).

Mpn n3mepeHun CKoOpoCTU MOTOKa B cepeamHe NoToka BaXKHO 3HaTb KOIMULMEHT rmapaBnmnyecKkoro
TpeHus Tpybbl A. B obwem cnydae oH paBeH 0,02. 3HauyeHne koadduumneHTa A He JOmkHO npeBbiwatb 0,06.
KoadhduLmeHT 3aBUCUT OT BA3KOCTU U LLEPOXOBATOCTU CTEHOK Tpybbl. Mpn BBOAE B namaTb npubopa uame-
psiemoi cpefpbl 1 ee TeMnepaTypbl BbIGop KoadhprLmMeHTa OCyLLEeCTBNSETCS aBTOMaTUYECKN.

TpeboBaHMsA K TOYHOCTM MOMOXEHMSA OaT4MKa pacxoda B TpybonpoBoAe Npu pacrnonoXeHnn garymka rno
LeHTpy notoka +0,05R.

BHUMAHUE! [ins obecrneyeHusi 2epmemuyHOCMU rpu ycmaHO8Ke MogpyxHo20 pacxodomepa u peay-
nuposke arnybuHbl noepyxeHus 0am4yuka pacxoda HeobxodUMO O3HaKOMUMbLCS C peKoMeHOauusiMu o MOH-
maxy pacxodomepa, npueedeHHbIMU 8 npusioxeHuu J1.
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Mpn namepeHun ckopoctn B Touke 0,242R Heobxoaumo
obecneuntb rnybuHy yCTaHOBKY AaTyuka B MOTOKE C TOYHOCTbIO
+0,013R. lNpu aTOoM B 3TOM TOYKE M3MepsieTcs dakTudeckas
CpefHsisl CKOPOCTb NOTOKA.

C L} ’ [na npaBuNbHOro pacnonoXeHus YyBCTBUTENBHOrO ane-
MeHTa BHYTpu TpybonpoBoaa ans npeobpasoBaTtenen ¢ ucnorn-
HeHueM no gaeneHuto 1,6 Mla Heo6xoaUMO BbIYUCTIUTL U KOH-
TponupoBatb pasmep A (cMm. puc. 2.16), COOTBETCTBYIOLLUIA
< Tpebyemow rnybuHe NorpyXeHust gatymka:

' A=B-C-H-S, um (2.5)

roe: A — pacctosiHMe OT Topua dnaHua LWapoBOro KpaHa unm
naTpybka 4O TOpLIeBON MOBEPXHOCTW BpaLLaemMon BTYNKK (pas-
Mep COOTBETCTBYIOLLMNIA rIyOuHe norpyxeHus);

B — paccTosiHue oT ocu AaTvmka CKOpoCTu A0 TOpLIEBON
——H NMOBEPXHOCTM BpaLlaeMon BTYIKK,;
(&) C — paccTosiHue OT Hapy>XHOW MOBEPXHOCTUN TPyObl A0
hnaHua WapoBoro kpaHa unu pnaHua naTpybka;

H — rnybuHa norpyxenus gatumka (R nnm 0,242R);
0p) S — TonWUHA CTEHKMN TPYObI.

MoHTaxX  norpyxHoro pacxogomMepa C  ucnon-
HeHneM no aaeneHuto 1,6 MlNa moxeT OblTb ocyLlecTBreH 6e3
OCTaHOBKM MoOTOKa B TpybonpoBoge («ropsyasi Bpeska»). [lo-
L crnefoBaTenbHOCTb Onepauuit «ropsyein Bpesku» MOrpyxHoro

npeobpasoBartens onucaHa B npusioxeHuu Jl.
[na ncnonHeHnn no gaenenuto 2,5 n 4 MlMa donaHey npe-
L1 obpasoBaTens KeCTko 3akpenseH Ha NOrpyXHOW LUTaHre, Takum
06pa3oM BpalleHne 1 perynupoBka rnybuHbl NorpyxeHus pat-
yMKa HEBO3MOXHbI. B CBA3K C 3TUM OTCYTCTBYET LUAPOBELIN KpaH
N «ropsiyas Bpeska» Takke HEBO3MOXHa. [pu 3akase norpyx-
Horo npeobpasoBatens Ha gaerneHue 2,5 u 4 MlMa gns obecne-
YeHNs HeoBXoAMMOW rNyOMHbI MOrPYXEHUss Aatynka noTpedbu-
) ] Tenb AOMMKEH YKa3aTb TOYHbIA BHYTPEHHUI AnameTp Tpybdonpo-
BOAA U TOMLWMHY €ro CTEHKMW.

PucyHok 2.16 BbiyucrnieHue anybuHb!
noapyxxeHusi damyuka

2.2.7 MoHTax npeobpa3oBaTens ¢ obecneyeHnem B3pbIBO3aLUULLEHHOCTH

Mepen MoHTaxoM npeobpasoBaTenb AOMKeH ObiTb ocmoTpeH. Ocoboe BHUMaHWE crnegyeT obpaTuTb
Ha MapKMpOBKY B3pbIBO3aLLMTbl, NpeaynpeauTenbHble HaanucKu, oTCyTCTBUE MOBPEXAEeHW npeobpa3oBarens,
Hannyne 3as3eMnsaLLEro 3axnva, Hanmyune cpeacTB YNfOTHEHWA Anst kabenew u KpbleK, COCTOAHME NMOOKIo-
Yaemoro kabens.

Mpu moHTaxe npeobpasoBaTtenen ucnonHeHus «BH» HeEOBxoaMMO NpoBepuTb COCTOSHME B3PbiBO3a-
LMLLIEHHBIX MOBEPXHOCTEW AeTanen, nogsepraembix pasbopke. LlapanuHbl, BMATUHBI, CKOMbl HA NOBEPXHOCTSIX,
0603HavYeHHbIX MeTKoW «B3pbiB» Ha YepTexe cpeAcTB obecneyeHns B3pbIBO3aLWUTbI, MPUBEAEHHOM B MPUJSIO-
)XXeHuu E, He ponyckaioTcs.

OnekTpoMoHTaX npeobpasoBaTenen HeobxoaMMO MPON3BOANTL B COOTBETCTBUM CO CXEMaMM MOLKITHO-
YeHWI, NpMBEAEHHbIMU B npusioxeHuu b.

JIHUN CBSA3M MOTyT ObITb BbIMOSNHEHbLI OOLIM TUNOM Kabenss C cevyeHMeM NpoBOAOB He MeHee
0,35 MM* cornacHo rnase 7 MY3 — 86.

Mpn ncnonb3oBaHWM UCTOYHUKOB MCKPOOE30MacHOro nuUTaHus, UMEKLUX rarnbBaHUYECKyl CBSI3b C
3eMriel Unn HarpysKkomn, 3asemMreHne Kakmx-nmbo Lenen He gonyckaeTcs.

[ns npeobpasosatenen ucnonHeHnsa ExC gonyckaeTcs UCNonb3oBaHWE TOMbKO TakMX MCTOYHMKOB MK-
TaHus UM BGapbepoB, KOTOPbIE MMEKT ranbBaHW4Yeckoe pasfgeneHue uenen uckpobesonacHoro nuTaHus oT
BCeX Apyrux uenen. Mpu aToM 3azemneHme NMHUA NUTaHWs He JoMnycKaeTcs.

Kopnyc npeobpasoBartenst omkeH ObiTb 3a3emMneH NpoBogoM cedeHueMm He MeHee 0,5 mm’. Conpo-
TMBMNEHMe 3a3eMIieHnss HeobxoaMMOo NPOBEPATL NOCE MOHTaXa, OHO He AOSMKHO npesbiwaTth 4 Om.

Ecnu npu nogkntodeHun npeobpasoBaTtens UCMONb3yeTcs TONMbKO OAMH KabernbHbl BBOA, HEWUCNONb-
3yemblvi BBOA AOMKeH ObITb 3arnyweH. [ns rnyweHns Hencnonb3yeMoro BBoaa npeobpasoBaTtenien NCnosHe-
Hust BH gonyckaeTcst MCnonb3oBaTh TOMBKO 3arfyLIKX, NOCTaBMAsSiEMble U3rOTOBUTENEM.

lMocne 3aBepLUeHMs 3NEKTPUYECKOro MOHTaXa HeoOXOAMMO 3aKpbiTh KPbILIKMA 3NIEKTPOHHOIO 6rioka u
3acTONopuTb NX CTOMOPaMu, COrNTacHO YepTexy rnpusioxeHus E.
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2.3 Ucnonb3oBaHue

2.3.1 MNoproToBKa Kk paboTe

2.3.1.1 lMepen nepBbIM BKMOYEHMEM 3MEKTPMYECKOrO NMUTaHMA nNpeobpasoBaTternis 1 MyCKOM ero B 3KC-
nnyaTayuio Heobxogumo:

- MpoBepwuTb MPaBUITbLHOCTb MOHTaxa npeobpasoBaTensi Ha TpybonpoBoae;

- NpoBepuTb NapameTpbl ANEKTPUYECKOrO NMTaHNA npeobpa3oBaTens;

- NpoBepuTb NPaBUMBbHOCTbL 3a3eMreHus Kopryca npeobpasoBartens;

- NpoBepuUTb NPaBUMbHOCTb MNOAKMOYEHNS] BHELLIHUX YCTPOWUCTB.

2.3.1.2 MNapameTpbl NpeobpasoBaTens, COOTBETCTBYIOLLME 3aKka3y NoTpebuTtens, BHECEeHbl B nacnopTt
npeobpasoBaTens:

- YCNOBHbIN AMaMeTp NpPOTOYHON YacTu npeobpasoBaTens;

- AnanasoH uaMmepeHusi pacxoaa;

- NopsaKOBbLIA HOMED;

- ceTeBOM agpec npeobpasoBaTens;

- CKOpOCTb Mpvema v nepegaqm nHgopmaumm, but/cek (Bbibnpaetcs B 3aBMCMMOCTU OT pPacCTOSHUSA

[0 npeobpasoBartens M3 psga: 4800; 9600; 19200; 38400);
- 3HadeHue BpeMeHu AeMndrpoBaHUA NokasaHnin o6bEMHOro pacxoaa Beidmpaetcs u3 psga 0,25; 2;
4; 8; 16 cekyHA (MO yMOMYaHWIO YCTAHOBNEHO 4 CeKyHabl);

- M3MepsiemMas cpefa: XuakocTb, ras, nap;

- TemnepaTypHbI/ AnanasoH n3MmepaemMon cpeasl;

- K-dpaktop (ans norpyxHbix npeobpasoBatenen ykasbiBaeTcsa K-chaktop ansa gatumka pacxoga).

2.3.2 Beopg B akcnnyaTtauuio

Beog B akcnnyaTtauuio npeobpasoBaTens ohopMIIseTcs akToM.

Mpv BBOAE NpeobpasoBaTens B 3KCnnyatauuio B nacnopte HeobxoanMo caenaTb OTMETKY C yKasaHu-
eM JaTbl BBOAA M 3aBepuTb €€ NoAnuchblo Nnua, 0TBETCTBEHHOIO 3a aKcnyaTauunio Npubopos.

2.3.3 PaboTa c npeobpa3oBartenem yepe3 uHTepdenc RS-485

Lindpposon nHtepcenc RS-485 nossonser npons3BoauTb HAcCTPOWKY M onpoc npeobpasosaTens ¢ no-
mMowbto K, obbeamHATb HecKkonbko npeobpasoBaTtenem B CeTb WM MNOAKMNIOYATb PaCXOAOMepbl K yxe
MMetoLLLeNCsa ceTh ¢ uHTepdencom RS-485 n npotokonom obmeHa Modbus RTU.

[nsa onpoca 1 HacTponku npeobpasoBaTens no UMpPoBOMY UHTEPdENCY C MOMOLLbIO NEPCOHAaNbHOro
KOMMbloTepa npeAHasHadeHa nporpamma «IMUC UHmeepamop». Bo3MOXHOCTU nporpaMmmbl 1 npasuna pa-
©0TbI C HEWN onucaHbl B npusioxeHuu [j.

Mpu nosepke npeobpasoBaTtens MoxeT ObiTb BO3HWKHYTb HEOOXOOAMMOCTb M3MEHWUTb 3HAYeHUs napa-
METPOB, BNUSOLIMNX Ha NOrPELUHOCTb U3MepeHust npeobpasoBartens. B npeobpasoBaTene npeaycmoTpeHa me-
XaHu4eckas 3alwmTa OT 3anvcK Takux napameTpoB. 3alimTa peanv3oBaHa C NOMOLLLIO NepekYaTens, pacno-
FNIOXXEHHOIo PSAOM C KNEMMHOWN KONOAKoW npeobpasoBaTensi — pucyHok 2.17. [Ana CHATUS 3awmTbl OT 3anvcu u
MoMy4YyeHnst BO3MOXHOCTWM M3MEHEHUS 3alUMLEHHbIX NapamMeTpoB HEOOXOAMMO MNEPEeKMNoYnTb B MOSIOXKEHME
«3aMKHymo» («ON») 3awmnTHbIi nepekntoyatens Nel Ha nnate npeobpasoBatensd (CM. BUA A Ha PUCYHKe
2.17). ina BoccTaHOBNEHUS 3aLUUTbl HEOOXOOUMO NEPEKNIOYNTL B MOMOXEHNE «PAa3OMKHYMO» 3alUNTHbLIN Ne-

pekntodaTtens Nel.

o

T2z

PucyHok 2.17 - PacrionoxeHue 3awjumH{o20o riepeknodyamers

CxeMa nopgkIioyeHnst HECKONbKMX npeobpasoBaTtenen B e4uHYI0 CeTb NokasaHa Ha pucyHke B.11. MNpwu
obwen anuHe LMdPOBON NMHUK, NpeBbiwaowwenn 100 meTpoB, Ha 060MX €€ KOHLAaX PEKOMEHAYETCS BKIHOYATb
cornacywolme conpotuenenus R (peamctop OMJIT 0,125 BT, 150 OmM+10%).

Mpn nporpammmupoBaHumn nNpeobpasoaTtenst Yepe3 uHTepdenc RS485 oOMeH gaHHbIMU NPOM3BOANTCS
B cooTtBeTCcTBMM C npoTtokornom Modbus RTU (ny6nukauua “Modicon Modbus Protocol Reference Guide
P1-MBUS-300 Rev. G").

CkopocTb obmeHa aaHHbiMM BblbupaeTcs u3 psiga: 4800; 9600; 19200; 38400 Gwut/cek, cdopmaTt
OaHHbIX: 8 6uT, 1 cTonoBbIA BUT, 63 KOHTPONSA Ha YEeTHOCTb. 10 ymMon4aHMo yCTaHOBMEHA CKOPOCTb OObMeHa
9600 6uT/cexk.
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Mpn nporpammmpoBaHMM NOAAEPKMBAKOTCA crieayolime komaHabl Modbus RTU:
- komaHga 03 (npounTaTb PerncTpbl XPaHeHNs);
- komaHga 04 (npounTaTb BXOOHbIE PErUCTPbI);
- komaHga 06 (3anucaTb AaHHble B OAUH PEMUCTP XpaHeHus);
- komaHga 08 (amarHocTtuka);
- kKOMaHda 16 (3anucaTb AaHHble B HAabop perncTpoB XpaHeHus);

- kOMaHga 17 (nony4nTb naeHTndukaTop npmbopa).

KapTta peructpoB (agpeca) anst pabotbl no npotokony Modbus RTU npuBegeHa B npusioxeruu XK.

2.3.4 Bo3MOXHble HeMCNPaBHOCTU U CNOCOOLI UX YCTPaHeHuUs
Bo3MoXxHble HeMcnpaBHOCTM U CNOCOGLI UX YCTpaHeHusi NnpuBedeHbl B mabnuye 2.6.

Tabnuuya 2.6 - Criocobbl ycmpaHeHUs1 munoebix HeucnpasHocmel

HeucnpaBHOCTb

BepossimHasi npu4uHa

Cnocob ycmpaHeHusi

1 lpw BKNOYEHHOM NKI-
TaHUM 1M HaNM4MKn NoToka
NOAKIIOYEHHbIV PErmcT-
pypytoLLMA NpMBop nnm
nporpamma «3MNC UK-
TerpaTop» nokasblBatoT
pacxod paBHbI «0».

Ha vactoTHOM 1 uudppo-
BOM BbIXOJaXx OTCYTCTBY-
0T CUrHanbl.

HenpaBManoe nogkn4yeHne nposoaoB
NUTaHUA N CUrHanbHbIX NPOBOAOB K I'Ip806-
pasoBartento.

npOVISBeCTVI NpPOBEPKY NOAKIHYeHUA kabens unu npoesoaoB
NUTaHUA cornacHo cxemam noAkniovYeHuns.

OB6pbIB NPOBOAOB MOAKIHOYEHUS MUTAHMS
WNK CUTHanNBHbBIX NPOBOAOB.

MpoBepuTb 1 B criy4ae o6pbiBa 3aMeHUTb kaberb unm npo-
BOAA MUTAHUS U CUrHanbHbIe NpoBoaa.

Hanpﬂ»(eHme NUTaHUA He COOTBETCTBYET
Heo6xo;:|mmomy 3Ha4YeHuo.

MpoBEpPUTL NCTOYHMK MUTAHUSA U YCTAHOBUTL HanpshkeHue
nUTaHWs B COOTBETCTBUM C TpeboBaHusamu P3.

Pacxop HWxe MUHMManbHoro pacxoga ona
AaHHOro Tuna npeoGpasoBaTenﬂ.

OTKpbITb NOSIHOCTLIO 3aMOPHO—PErYNIMPYIOLLYIO apMaTypy

BenuunHa oTceykm no cune curHana npe-
oGpa3oBaTens HacTpoeHa HeNpaBUbHO

HactponTb BUGPOYCTONYMBOCTL C MOMOLLIbIO NPOrpammbl
«QMUC UNHTerpaTop» nyTeM yMeHbLUeHU % BENUYNHbI
OTCEeYKM MO cune curHana

[Mpu nogcoeanHeHUn No LMEPPOBOMY Bbl-
X04y HenpaBuIIbHO BbIGpaH NOPT KOMIMbHO-
Tepa.

HeobxoamMmo Yepes naHernb ynpaBneHust KoMnboTepa BORN-
TW B pa3gen «cucTema» 1 onpeaenuTb HoMep noprta Kom-
nbtoTepa, Ha KOTOopbIV NoacoeanHeH NpMbop, nocne Yero BO
Bknagke «Hactpowku» nporpammbl «3MUC UnTerpatop»
yCTaHOBUTb COOTBETCTBYIOLWMIA NopT (cMm. lMpunoxeHue [)

2 [Moka3aHuss MrHOBEHHO-
ro pacxofa Ha perncTpu-
pytoLLem npubope Hecta-
OUnbHBbI.

YacToTHbI BbIXOQHOM
curian npeobpasoBarensi
HecTabuneH.

MoHTax npeo6pa3oBaTens BbINOSHEH C
HapyLeHusamu TpebosaHuin PO:

- Gornbluasn pasHuUa Mexay AuameTpamu
Tpy6onposoaa u npeobpasoBarens;

- He BblAepxaHa AnMHa nNpsiMbIX y4acTKOB;
- BbICTYNatOT NPOKMaAKU.

MoHTax npeobpasoBaTtens NPOM3BECTN B COOTBETCTBUN C
ykazaHusimu pasgena 2.1 Hactosiwero P3.

Hanuuune ra3oBbix ny3blpen B XMOKOCTU.

Ypanutb ra3oBble BKIOYEHMS.

Bbiwen n3 CTpPOSA Nbe3o3NnemMeHT

3amMeHUTb YyBCTBUTENMbHbIN 3fIEMEHT

HecooTBeTcTBME pearnbHoOro pacxoaa ava-
na3oHy pacxofa yCTaHOBIEHHON MOAENN
pacxofomepa

3amMeHUTb pacxoAoMep Ha ApYroW, Y KoToporo, AvanasoH
M3MepseMOro pacxofa COOTBETCTBYET pearibHOMY pacxoay

3 [oToka nsmepsiemon

cpeppl B Tpy6onposoae

HeT, a Ha BbIXOAHbIX -
HUSIX OUKCUPYIOTCA Cur-
Hanbl Hann4Ms pacxoda
cpeapl

Bbicokuii ypoBeHb BUGpauum Tpybonpo-
BOZa, KOTOPbIN NPEBLILIAET 3asiBEHHbIE
napameTpbl BUOPOYCTONYNBOCTY.

HeobxoaMmo BbINOMHWUTL CrneayloLme MeponpusTus Ans
YCTPaHEeHNs HeMCnpPaBHOCTU:

- 3aMonHuTL TpybonpoBoa n3mepsemMon cpenon;

- NI3MEHWTb NOMNOXEHWEe pacxogomMepa, MOBEPHYB KOpMyC
BOKpYr ocn Ha 90°;

- NOBbICUTb BUBPOYCTOWYMBOCTL C MOMOLLbIO NMPOrpaMMbl
«OMUC UNHTerpaTop» NyTemM yBenuYeHusi B COOTBETCTBYIO-
LLIeM OKHe NporpaMMbl 3Ha4E€HUS OTCEYKM No cune curHana
B %;

- BbISIBUTb UCTOYHMK BUOpaLmu (Hanpumep - Hacoc) u
YMEHbLUUTb BEMUYMHY BMOPaLMK 3aKpenneHnem NCTOYHUKa
BMOpaLumu 1 TpybonpoBoaa B MECTE YCTaHOBKM Npeobpaso-
BaTens;

B cnyuae, ecnu He yaemcs ycmpaHUmMb HeucrnpasHoCmb U 0mpeMoHmuposams rpeobpaszosamerisb, Unu
He ydaemcs rpu nnaHoeou nosepke rnpeobpasosamerisi NoMy4YuUmMb 3asi6/1eHHbIE MOYHOCMHbIE Xapakmepu-
CMUKU, He06X00UMO 0bpamumbCs Ha npednpusmue-u32o0mosumesib Uilu 8 CeP8UCHbLIU UeHmPp.

lMpumep obopmneHus1 peknamayoOHHO20 akma go3spama pacxodomepa U e2o 2apaHmuliHo2o peMoHma
rpueedeH 8 rnacriopme, MOCmMassisieMoM ¢ rnpubopom.
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3 TEXHUYECKOE OBCJTYXXUBAHUE

lMpeobpasoBaTenb B Npouecce aKcnnyaraumm He TpebyeT cneumanbHOro TEXHUYECKOro 06CnyXnBaHus,
KpoMe Nepuognyeckoro ocMoTpa C Liefbio NPOBEPKM YCIOBUIA IKCMyaTaunm.

lMepuoanyHOCTb OCMOTPa 3aBUCUT OT YCIMOBMW 3KCNIyaTauuu 1 onpegensieTca npegnpustnem, Begy-
LWMM TeXHU4YecKkoe obcryxvBaHve y3na ydyeTa.

Ocoboe BHUMaHMe HeobxoaMMO yaensaATb KOHTPOMO TEXHOMOrMYEeCKUX napaMeTpoB M3MepsieMon cpe-
Obl, B 4YaCTHOCTW, JaBneHno B TpybonpoBoae, N He JoNyCcKkaTb PEeXUMOB 3KCMyaTauum, CnocobCTBYOLLNX BO3-
HUKHOBEHWIO SIBMEHUSA KaBuTauuu, T.e. 06pasoBaHuio B XUAKOCTU MOMOCTEN, 3anOfHEHHbIX ra3oM, NapoMm unu
ux cmecbto. KaBuTauMOHHbIE NMy3blpbkM 0Bpa3yloTcs, Koraa AaBrneHne B NOTOKe XMAKOCTU 3a npeobpasosare-
nem CTaHOBMUTCS HUXE HEKOTOPOro KPUTMYECKOro 3HadeHus (MpubnmsnTenbHO paBHO AaBMEHUIO HaCbILLEHHbIX
napoB 3TOW XWOKOCTWU Npu AaHHOW Temnepatype). B nyHkTe 2.1.5 npuBeaeHa dopmyna pacyeta U3bbITOYHOrO
KpUTMYECKOrO AaBneHus!.

HecobntogeHve ycnoBum akcnnyataumMm MOXeT MPUMBECTM K BbIXOAY M3 CTPOSA npeobpasoBartens unm
MOrpeLLHOCTY U3MEPEHMI NPEBbILIAIOLLIEN HOPMUPYEMbIE NapaMeTpbl.

B cnyyae oTkasa npeobpasoBaTenst U HEBO3MOXHOCTU YCTPaHEHUSI HEMCNPABHOCTW Ha MeCTe 3KCrnya-
Tauum npeobpasoBaTtenib HEO6X0AMMO AEMOHTUPOBATb, @ Ha €ro MeCTO YCTaHOBUTb TEXHOJTOMMYECKYO BCTaBKY
(vmuTaTop npeobpasoBaTernsi) COOTBETCTBYIOLLEro pa3mepa. YepTexn TEXHONMOMMYECKMX BCTAaBOK NpUBEAEHb! B
npusioxeHuu B.
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4 TOBEPKA

Hactoawun pasgen paspabotaH B cooTBeTcTBUM C TpebosaHuamm [P 50.2.009, 8.361-79 wu
FOCT 8.324-2002 v ycTaHaBnNMBaeT METOAUKY NEPBUYHON 1 NEPUOONYECKMX MOBEPOK NpeobpasoBaTens.

[MepBMYHOM MOBEpKe MNOABEpralTCs pacxogoMepbl NpW BbiMyCcKke W3 MNPOM3BOACTBA, npollegline
NprvemMo-caaToYHbIe UCMbITAHUSA U NPUHATBIE CMYXOO0M, OTBEYaloLeln 3a Ka4ecTBo, Ha COoTBeTCTBME Tpebosa-
Husim TY 4213-017-14145564-2009.

MoBepka npeobpazoBatener B 06 beme NEPBUYHON NOBEPKU MPOBOANUTCA TaKKE B CrieayoLLmnx cnyyvyasx:

- Npu XpaHeHun npeobpasoBaTens nepes BBOAOM B 3KcnnyaTauuo 6onee 36 Mecsues;

- nocrne pemMoHTa npeobpasoBaTtens ¢ AeEMOHTaXeM C TpyoonpoBoaa;

lMepunoanyeckon noBepke nognexart npnbopsbl, HaXo4sALWMECS B IKCNyaTaumm, U Nocne pemMoHTa.

MuTepBan mexay noBepkamu npeobpasoBaTtenen — 4 (4eTbipe) roga.

Ansi norpyxHbix npeobpasoBaTener NoBepke noasBepraeTcsd AaTyvK pacxoda € YCNOBHbIM AMaMETPOM
NPOTOYHOM YacTn 40 MM.

lMpumeyvaHue - eHeo4YepeOHasi nMogepka MPoeodumcs 8 npouecce 3Kcryamauyuu, ecinu Heobxooumo
ydocmosepumbcs 8 ucripagHocmu ripeobpasogamerns, rpu nospexoeHuu niaomMb unu ympame OOKyMeHmMOos,
rnoomeepxx0arolliUx rpoxoxoeHue o4epeOHOU Mo8epKU.

4.1 Onepaunm noBepKu

4.1.1 BHe 3aBMCMMOCTM OT M3Mepsiemol npeobpasoBaTenemM cpenbl NOBEpka MOXET MPOBOAMTLCS Ha
XKMOKOCTHOW MNW BO3AYLLHOW NOBEPOYHON pacxo4oMepHON ycTaHoBke (ganee yctaHoBka Y XK nnm YIT cooTBeTCT-
BEHHO) NN UMUTALMOHHLIM METOAOM, MO MeToAMKe, U3noxeHHon B nyHkTe 4.10 (ana Oy50 v 6onee).

Mo nonoxuTenbHbIM pe3ynbTatam NPOBEpPKN OAHWMM U3 BbllLeHa3BaHHbIX MeToAO0B (Ha ycTaHoBke YK,
Ha yctaHoBke Y[, MUTaALMOHHBIM METOAOM) AenaeTcs 3aknyeHne 0 COOTBETCTBUM MOrPELLHOCTU U Auanaso-
HOB M3MepeHus npeobpasoBaTtens TpeboBaHUAM AOKYMEHTaLMM Ha AaHHbIA TUNnopa3smep npeobpasosBartens.

4.1.2 MNpw NpoBeAEHUM MOBEPKN JOMKHbI ObITb BbINOMHEHLI ONepaummn cornacHo maénuue 4.1.

Ta6bnuuya 4.1 - Onepayuu, 8bINONHSIEMbIE PU M108EPKE

lpoeedeHue onepayuu
HaumeHoeaHue onepayuu Homep nyHkma
pay no rnosepke nepsu4Hasi nepuodu4eckas
noeepka noeepka

1. BHewHul ocmomp 4.5 + +
2. Onpo6oeaHue 4.6 + +
3. OnpedeneHue noepewHocmu o
4acmomHoMy 8bIXOOHOMY CU2Ha- 4.7 + +
ny.
4. OnpedesieHue nozpewHocmu o

4.8 + +
yugpoesomy 8bIXOOHOMY cuzHany.
5. OnpedeneHue noepewHocmu o 49 + +
MOKO8OMY 8bIXOOHOMY cuU2Haiy. '

lNpumeyaHus:.

1 Onepayuto rno n.5 nposodums MOJILKO MPU Haau4uU MOKO8020 CueHarsa.

2 3amena onpederieHusi nogpewHocmu Ha ycmaHoske YXK unu YI (n.4.7...4.9) Ha umumayuoHHyo rnosepky (r1.4.10)
doryckaemcsi Onsi npeobpasosamereli [Jy50 u 6osee.

3 Honyckaemcs He ripoeodums orpedesieHue no2pewHocmu o yugposomy U MOKOBOMY 8bIXOOHbIM CUgHa-
nlam, ecrnu ornpederieHue roepewHocmu rnpeobpasoeamerisi 10 HacmomHOMY 8bIXOOHOMY cuegHasy ocyule-
cmernisemcsi Ha ycmaHoeke YK unu YT

4 [lonyckaemcsi He npogodumb orpedesieHUe o2pewHOCmU o YacmomHOMY U IMOKO8OMY 8bIXOOHbIM cue-
Hasam, ecrnu onpedesieHUe noepewHocmu npeobpasosamerisi no UugpPoB8oMy cuzHarsly oOCyu,ecmernsiemcs Ha
ycmaHoske YXK unu YT

5 lMpu nposedeHuu nepsuyHol ulunu nepuoduyeckoli nogepku Aonyckaemcs 83aMeH orpedesieHus
rnoepewHocmu Ha pacxodoMepHoU rnoeepoyYHoU ycmaHoeKe coarnacHo Mmemoduke r.n. 4.7...4.9 npoeodums
onpedeneHue noepewHocmu UuMumayuoHHLIM Memodom coznacHo memoduke . 4.10.
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4.2 CpeacTBa NOBepKUu

4.2.1 MNMpn umcNbITaHUSAX JOIMKHBLI MPUMEHATLCA CpeacTBa NOBEPKY, yKa3aHHbIe B ripusioxeHuu U.

4.2.2 MNprmMeHsieMble cpeacTBa NOBEPKU JOIMKHbI ObITh NOBEPEHbI B YCTaHOBIEHHOM MOpPSIAKE.

4.3 Tpe6oBaHuA Ge3onacHOCTH

4.3.1 MNpw nposBeaeHUN NOBEPKU OOMKHbI cobnoaaTecs TpeboBaHmst 6e30nacHOCTM ANS 3NEeKTPUYECKUX
ucnbiTaHui, npegycmoTpeHHbix NTOCT 12.3.019.

4.3.2 Tlpn MOHTaXe M OeMOHTaxe [OMMKHbl cobnogaTtbcsa TpeboBaHus 6e30NacHOCTH, N3MNOXEHHbIE B
HacTosaiwem P3.

4.3.3 lNepen npoBegeHMeM MOBEPKM BM3yalnbHO OOIMDKHA ObITb NPOBEpPEHa repMeTU4YHOCTb MECT coean-
HEHWI M YNNOTHEHUN HA U3MEPUTESTBHOM y4acTKe.

4.3.4 Bce paboTbl NO MOHTaxXy noBepsieMblX npeobpasoBaTene Ha NOBEPOYHbIX YyCTaHOBKaxX MPOBO-
natca nocne cbpoca faBneHusa namepsieMon cpepbl.

4.3.5 MNpu paboTe Ha ycTaHOBKE OOSMKHbI BbIMOMHATLCA NpaBuna 6e3onacHOCTW, pernameHTupyemble
[OKyMeHTauunen Ha yCTaHOBKY.

4.4 YcnoBus U NoArotoBKa NoBepKku

4.4.1 MNMpn nosepke OOMKHbI cobnoaaTbecs cneayoLne ycrnoBus:

- TemMnepaTypa okpyxatoLien cpeapl, °C 2045;

- OTHOCUTENbHAas BNaXHOCTb BO3ayxa, % o1 30 pgo 80;
- aTMocdbepHoe aaeneHue, klla oT 84 0o 106,7;
- HanpsbkeHne nuTaHus, B 24,0£2%;

- CKOPOCTb U3MEHEHWsI TEMMNEepaTYpbl OKPYXKAIOLLLEro BO3ayxa U

NOBEPOYHON cpeabl 3a BpeMsi MOBEPKN HE JOJMKHO npeBblwatb, °C/4 He Gonee  +1;

- OTKIIOHEHME YacTOTbl MUTaHUSA NEPEMEHHOr0 ToKa OT HOMUHaNbHOW, 'y +1;

- pasHOCTb TEMMepaTyp OKpYXaloLero Bo3ayxa 1 noBepovHomn cpeabl (BO3ayx) He bornee +1;

- ona npeobpasoBaTenen ucrnonHeHusa «MMNO» n3dbblTouHOE AaBreHne M3MepsieMon cpedbl He MeHee

0,3 Mla.

4.4.2 HecTabunbHOCTb pacxoda NoBEPOYHOM cpeabl HE JOIMKHA NpeBbIWaTh +2 % 3a BpeMsl NOBEPKM.

4.4.3 MoHTax npeobpasoBaTens Ha NOBEPOYHOW YCTaHOBKE AOIMKEH ObiTb BbIMNOMHEH C cOGnogeHneM
TpeboBaHu nogpasgena 2.2.

MoHTaX NMPOTOYHOW YacTu MOrpPyXHOro nNpeobpasoBaTens OCYLLECTBNAETCA aHanorM4Ho MOHTaxy uc-
NONHeHnst «caHABU4Y». C nomoLlubio nporpamm «3MUC - MHTerpatop» no ungpoBOMY BbIXOAY NEpPEKoYatoT
3NEKTPOHHbIV BMNOK Ha pexum «rnoBepka;

4.4.4 TMoproToBka kK paboTe A0OMKHA NPOBOAUTLCA B COOTBETCTBMM C PYKOBOACTBOM MO 3KCMyaTaLmm
Ha npeobpa3oBaTernb U B COOTBETCTBUUN C JOKYMEHTALMEN HA NMOBEPOYHYIO PACXOOOMEPHYH YCTAHOBKY.

4.5 BHewHWn ocMoTp

Mpun BHELWHeM ocMOTpe nNpeobpa3oBaTerns NPoOBEPSIOT:

- Hanu4yne TOBapHOro 3Haka NpefnpuUsTUS-U3roTOBUTENS, TUM, NOPSIAKOBLIA HOMEP, FOA U3rOTOBMEHUS,
MaKcuMarbHOe n3bbITOYHOE AaBreHre, MakcMarbHOe 3HaYeHre pacxoda Ans XXMAKOCTM 1 ra3oBbiX cpef;

- Hanu4me nacnopTa, PyKoBOACTBa MO 3KChnyaTauuy U CBUAETENbCTBA O NpeablayLlen NoBepKe;

- Hamu4yre Ha Kopryce CTpesKuy, ykasblBaloLLlen HanpaBrneHme ABKEHNS NOTOoKa n3amepsieMon cpebl.

4.6 Onpo6oBaHue

4.6.1 OnpoboBaHue npeobpasoBaTens MoXeT 6biTb BbINOSIHEHO OAHMM N3 TPeX CnocoboB:

- Ha ycTtaHoBke YK nnn YT;

- Ha cneumanbHOM TEXHONOMMYECKOM CTEHE;

- Ha TpybonpoBoze Npu HanM4nmM NoToka N3MepsieMon cpeapl.

4.6.2 OnpoboBaHne npeobpa3oBaTerns BbINOMHAETCS B CNeAyoWeM nopsiake:

- YyCTaHOBUTb NpeobpasoBaTtenb Ha TpybonpoBoa UM Ha n3mMepuTenbHbIN Tpybonposoa ycTaHoBkn YK
unu YT, nnn Ha TeXHONOrM4eckui CTeH ,;

- cobpaTb aMeKTPUYECKY0 CXeMY COrMacHO MpusioXeHuro b v B COOTBETCTBMM C pUCYHKOM 4.1;

- MogaTb HanpsHXeHue NuTaHus Ha NnpeobpasoBaTens;

- ncnonb3ys uMpoBOK CUMrHanm, yCTaHOBUTb Ans npeobpasoBartens BpemMsa AeMnUpoBaHns paBHbIM
16 ¢ (cm. npunoxeHue 4);

- YCT@aHOBWTb MFHOBEHHbIA pacxod B TpybonpoBoge WM MMUTUPYEMbIN Ha CTEeHOEe pacxoh B
AvanasoHe Qmin...Qmax cornacHo nacnopTty npeobpasoBaTens;

- Yepes3 OfHY MUHYTY MoCne YCTaHOBKW pacxoja NPoBeCTU BM3yanbHOe HabniogeHne 3a nokasaHusmu
MrHOBEHHOIO pacxoda Mo LMGPOBOMY CUrHarmy, a Takke 3a MokasaHusaMu npubopoB, PErncTpupyroLLnX
nokasaHusi npeobpasoBaTensi N0 YaCTOTHOMY U TOKOBOMY BbIXOAY.

MNpeobpasoBaTenb cuntaetTca paboTocnocobHbIM, eCn NoKazaHNA MIHOBEHHOIO pacxoga B TedeHue 1
MUHYTbI CTabunbHbl W  COMOCTABMMbI C BENIMYMHOW 33a0aHHOTO pacxofda, Ha 4YacTOTHOM  BbIXOAE
npeobpasoBartens PoOpMMPYHOTCH BbIXOOHbIE MMMYIbChI, 3HAYEHWE CUTbl TOKa B LIENX TOKOBOIO CUrHama fnexur
B AnanasoHe 4-20 mA.
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KOMMbLIOTEP
C NOPTOM

KOHBEPTEP
RS-485
COM nnun USB

YACTOTOMEP
1

COM wnu USB
v AYAMO BbIXOLOM

+[-|+]-

5-308 [12-308

UCTOYHUK @ PACXOOOMEP
MUTAHKUA . AMUC-BUXPb

WCTOYHUK

BONbLTMETP MUTAHUSA

FEHEPATOP

YACTOTOMEP YACTOTbI

PucyHok 4.1 - Cxema noOko4eHus npu onpedesieHuu noepewHocmu npeobpasoeamenel
uMumayuoHHbIM MemodoM U rpu onpobosaHuu

4.7 OnpeaeneHue NOrpewIHOCTM U3MEPEHUA NO YaCTOTHOMY BbIXOAHOMY CUrHany

4.7.1 OnpepgeneHne NOrpeLHOCTU U3MEPEHNS MO YaCTOTHOMY BbIXOLHOMY CUrHasny AOMycKaeTcsi npo-
BOOMTb Ha ycTaHoBke YK nnu Ha yctaHoBke YT .

4.7.2 OnpepgerneHune NOrpeLHoOCTN N3MEPEHMS NO YAaCTOTHOMY BbIXOLHOMY CUrHany Ha ycTtaHoBke YK

1) Wcnonb3ysa umndpoBor uHTEpdENnc NpomM3BeCTU HACTPOKMKY npeobpa3oBaTens Ha U3amMepeHne BOAbI
(cm. npunoxeHue [).

2) YctaHoBuTb npeobpasoBaTenb Ha yctaHoBky Y2K. MoaknounTb UCTOYHWMK NUTaHUS K npeobpasoBa-
Teno. YacToTHbIM BbIXOOHOW curHan npeobpasoBaTens MOAKMIYUTE K COOTBETCTBYIOLLEMY BXOAY YCTaHOBKM
YXK. Ecnun yctaHOBKa He OCYLLIeCTBASET NOACHET UMNYMbCOB NoBepsieMoro npeobpasoBaTens, TO K YaCTOTHOMY
BbIxody npeobpasoBatens MOAKMYUTE UCTOUHUK NUTAHUS, Harpy304HbIA pPe3nMcTop M 4YacToTOMep COrnacHo
pucyHKy B.3. HactoTomMep yCTaHOBUTb B PEXUM cHeTa UMMYNbLCOB.

3) [ns kax4oro U3 pexxumoB, yKasaHHbIX B mabnuye 4.2 ons npeobpasoeaTtenen gaHHoro [y, He Me-
Hee Tpex pa3 onpeaenuTb NOrpeLHOCTb U3MEPEHUS MO YaCTOTHOMY BbIXOAHOMY CUTHany.

Ha kaxgom pacxoe npon3BoguTb BblAEPXKKY B TedeHue He MeHee 30 . 40 Havana uaMepeHus.

Tabnuuya 4.2 — Pexxumbl onpedesnieHuUs nogpewHocmu Ha ycmaHoske YK

MuHumanbHbIl 06beM (M3 Npu nosepke 0511 BHYMPEHHe20 npomo4YHoU Yacmu, MM
Huana3oHbi L)y P il il

usmepenus | 15 o5 32| 40,50 | 65,80 100 125, 150 200 250 300

Qmin ...005 568 | 010 | 0125 0,20 0,45 0,80 1,25 1,80
Qmax

005..0.25 1 g4 | 020 | o025 0,40 0,90 1,60 2,50 3,60
Qmax

0.5...1,0 015 | 025 | 035 0,60 1,20 2,00 3,50 4,50
Qmax

lNpumeyvarue: Ecnu makcumarbHbil pacxod ycmaHoeku YK meHbwe 0,5-Qmax, mo 8 amom cry4yae 0orilycka-
emcs 8 kKayecmae Haubornbuwie20 pacxoda ycmaHo8ums MakKCUMallbHbIU pacxod ycmaHO8KU USu rnposodums
onpedesieHue MoepewHOCMU MmMoJsbKO npu 08yx 3Ha4YeHUsx pacxoda, coomeemcmeeHHO paeHbix 1,0...1,2
Qmin u npu makcumasibHOM pacxode yCmaHO8KU.
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MorpelHoCTb M3MepeHust dy onpenensaTb No popmyrne
d[(z 100%&\/;4- Vﬂ)/ Vﬂ, % (41)

roe V/_-, — AeCcTBUTENbHOE 3HaYeHne obbema, n3mepeHHoe STaJ'I:?HHbIM cpencTtBoOM N3MepeHnd obbema, MS;
Vy — n3amepeHHoe npeo6pasoBaTeneM 3HaveHue obbema, M7,

Vy =Nm, m° (4.2)

roe N — KONMYeCTBO MMMYIbCOB, MOCYUTAHHOE NOBEPOYHON YCTAHOBKOM UMM YacTOTOMEPOM,;

m — LeHa umnynsca npeobpasosarens cornacHo (1.2), M.

Ecnu npu kakomM-nmbo pacxone oTHoCUTESNbHas NOrpeLlHOCTL NPY OOHOM M3MEPEHUM NPEBLILLAET 3HaYe-
HVe, ykasaHHoe B 1.2.5, TO B A4aHHOM TOYKe pacxofa MPOBOAAT NMOBTOPHbIE UCMbITAHWS C KOMYECTBOM U3Mepe-
HUA He MeHee Tpex M C yBEnu4YeHWeMm B OBa pa3a obbema namepsiemMon cpedbl, OTHOCUTENBHO 3HAYeHUs, yKa-
3aHHOro B mabsiuye 4.2. 3Ha4yeHns MOrpeLLHOCTU, ONpeaeneHHbIe TakKuM 06pa3oM CHUTAOTCS OKOHYATENbHBLIMU.

4) Mocne BbINONHEHUSA Bcex paboT no noeepke npeobpasoBaTenis He0OXoAUMO, NUCMNONb3ys LndgpoBoin
nHTepdenc, nepeHacTponTb NpeobpasoBaTenb 00paTHO Ha n3MepeHue paboyer cpeapl (CM. npunoxeHue ).

PesynbTat npnsHaeTCcd NONOXWUTENbHBIM, €CINN Ha KaXXOOM pacxofe 3Ha4yeHWUst OTHOCUTENBbHOW MorpeLu-
HOCTU, paccyMTaHHble cornacHo (4.1) He npeBbILaoT AonyckaeMblx 3Ha4YeHU cornacHo n.1.2.7 Hactosiwero P3.

4.7.3 OnpegeneHune NOrpeLLHOCTA M3MEPEHUSI MO YAaCTOTHOMY BbIXOAHOMY CUrHany Ha yctaHoBke YT

1) Ucnonb3ya undpoBon NHTEPdENC NPON3BECTM HACTPONKY NpeobpasoBaTens Ha u3aMepeHne Bo3gyxa
(cm. npunoxeHue [).

2) YctaHoBuTb npeobpasoBartenb Ha ycTaHoBky YI. [MoaknounTe NCTOYHUK NUTaHKS K npeobpasoBaTte-
nto. YacToTHbIN BbIXOOHOW CUrHan npeobpasoBaTterns NogKMioYnTb K COOTBETCTBYHOLLEMY BXOAy YCTaHOBKM YT .
Ecnu yctaHoBKa He ocyLLeCcTBNSET NogcyeT MMMYMbCOB MOBEPSEMOro npeobpasoBaTtensi, TO K YaCTOTHOMY Bbl-
xoady npeobpasoBaTensd NOAKMOYUTE UCTOYHWUK NMUTAHUS, HAarpy304HbIN PE3UCTOP M YacTOTOMEP COMMacHoO pu-
cyHKy B.3. YacToTomMep yCTaHOBUTb B PEXMM cHeTa UMMYNbCOB.

3) He meHee Tpex pa3 onpegenuTb MNOrpewHoCTb M3MEPEHUS MO YaCTOTHOMY BbIXOAHOMY CUrHamny npu
CeEMM 3HaYeHUsIX pacxoga B ananasoHe ot Qmin go (0,5...1,1)-Qmax cornacHo mabnuuye 1.3 (Bkntoyas kpaw-
HWe ToYKM). [NUTENbHOCTL KaXXAoro M3aMepeHmns AoMmkKHa COCTaBMsATb He MeHee 1 MuH.

Ha kaxgom pacxofe npou3BoauTb BblAEPXKKY B TedeHne He MeHee 30 . 4o Havana u3MepeHus.

MorpelwHocTb M3MepeHus d- onpenendartb no popmyne

o= [100% QVy— V) V] - 4, % (4.3)

roe V3 — 3HauYeHe obbema Mo NokasaHUsIM STANOHHOIO CPeaCTBa N3MepeHNs obbema, M/y;

Vy — namepeHHoe npeobpasoBarenem 3HavyeHne obbema, M/y;

Vi = N, (4.4)

rae N — KonnM4ecTBO UMMNYIbLCOB, MOCYUTAHHOE NOBEPOYHOW YCTAHOBKOW MMM YaCTOTOMEPOM;

m — LeHa umnynsca npeobpasoBartens cornacHo (n. 1.2), M.

4 - nonpaska, onpegensemas pasHuUen AaBrneHns 3a noeepsemMbiM npeobpasosartenem (Ha paccTos-
Hun 3...5 [ly) n B 3TAaNOHHOM CpefcTBe n3MepeHus obbema yctaHoBku Y1, %;

4= 100%4Ap-Vy)/(ps-Vs), % (4.5)

roe  Ap — pasHOCTb 3Ha4YeHU abCoOMTHbBIX AaBNEHNI B 3TaNlOHHOM CPEACTBE M3MepeHns obbema 1 3a npe-
obpasoBatenem, a; 4p NpMHUMaOT CO 3HAKOM MUHYC, €Cnv JaBrneHue 3a npeobpasosatenem bonblie gaBs-
NEeHUs1 B 3TANIOHHOM CPEeACTBE M3MEPEHUS 06BbEMA;

p» — abconoTHOEe AaBreHne B 3TaNlOHHOM cpecTBe U3mMepeHus obbema, MNa.

Ecnu no pesynbtatam nepBoro M3MepeHust Ha 3ajaHHOM pacxofe MorpeLlHocTb Jr, paccynTaHHasi co-
rnacHo (4.3), He NpeBbIWAET AOMNYCKAaeMbIX 3Ha4YeHU cornacHo Nn.1.2.7 HacTosiwero PO, NOBTOPHbIE N3MeEpPEHUS
He npoBoaaT. B npoTMBHOM cry4yae M3mMepeHusi MOBTOPSIIOT U 3@ pe3ynbTaT Ha 3a4aHHOM pacxode NpuUHMMatoT
cpefHeapudMeTNYeckoe 3HaYEHNE W3 NOMYYEHHbIX 3HAYEHUA.

4) Mocne BbINONHEHUA Bcex paboT no noeepke npeobpasoBaTtenis He0OXoAnUMO, NCMNoNb3ys LndpoBoi
nHTepdenc, nepeHacTponTb NpeobpasoBaTenb 00paTHO Ha n3MepeHue paboyer cpeapl (CM. npunoxeHue ).

Pe3ynbTaT NpnsHaeTcs NONOXUTENbHBIM, €CMM Ha KaXJO0M pacxofe 3HayYeHWsi OTHOCMTENbHON norpeLw-
HOCTW, paccunTaHHble cornacHo (4.3), Npu 0OHOKPaTHOM U3MEPEHUM UMK UX cpeaHeapudMeTUYeckoe 3HaveHne
Npu TPEXKPATHOM M3MEPEHNM HE MPEBLILLAIOT JOMYCKAaeMbIX 3Ha4eHU cornacHo n.1.2.7 HacToswero P3.

4.8 OnpepeneHne NOrpeLHOCTN U3MEPEHUA NO LUPPOBOMY BLIXOQHOMY CUTHanNy

4.8.1 OnpegeneHve NorpewHoCcT! U3MepeHns nNo LMMPOBOMY BbIXOAHOMY CUrHany AonyckaeTcs npo-
BOAMWTb Ha ycTaHoBke YK unu Ha yctaHoske YT .

4.8.2 OnpefeneHune NorpeLHoOCTU N3MePEHUS No LMGPOBOMY BbIXOAHOMY CUrHany Ha yctaHoBke YK

1) Wcnonb3ysa umndpoBor MHTepdEnc NpomM3BeCTU HACTPOKMKY npeobpa3oBaTens Ha U3MepeHne BOAbI
(cm. npunoxeHue [).
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2) YctaHoBUTb npeobpasoBaTenb Ha ycTtaHoBKy YXK. Ecnu Ha ycTtaHoBke YXK B KauecTBe 3TaNlOHHOrO
cpencTea M3MepPEHUST UCMOMb3yeTCA 3TANOHHbIA PacXoAOMEp, YCTAHOBUTL MaKCUMaribHO BO3MOXXHOE 3HayYeHne
BpEMEHN AeMNdUPOBaHUS 3TanNoOHHOro pacxogomepa. MogknioyYnTe UCTOMHMK MUTaHMS K nNpeobpasoBaTento.
LindpoBow BbIXoAHOW curHan npeobpasoBaTterns NOAKM0YUTE K NEPCOHaNbHOMY KOMMLIOTEPY.

3) [nsa Kaxxgoro u3 pacxoos, yka3aHHbIX B mabnuye 4.2 ansa npeobpasosatenen gaHHoro [y, He me-
Hee Tpex pa3 onpenennTb NOrpPeLLHOCTbL N3MepPEHNs MO LMPOBOMY BLIXOOHOMY CUTHanYy.

Ha kaxxgoMm pacxoge npousBoguTb BbOEPXKKY B TedeHne He MeHee 30 C. Jo Havana U3MepeHusl.

OnNuTenbHOCTbL OQHOTO N3MEPEHMS OOIMKHA COCTaBMATb HE MeHee 1 MUH.

MorpelHOCTb M3MepeHUus dyrs onpeaensaTb no gopmyne

Oxrs = 100%4Qu- Qp)/ Qp, % (4.6)

roe Qg — AencTBuTEnNbHOE 3HAYeHWe pacxoaa, U3MepeHHoe 3TanoHHbIM CPEACTBOM U3MEPEHUS, M/4; B 3a-
BMCUMOCTM OT KOHCTPYKLUM yCTaHoBKM YK B kKauectse Qg cneayeT NPUHATbL O4HO M3 CeayoLmX 3HauYeHnn:

- cpegHee 3HadeHue pacxoda Mo nokasaHUsAM 3TaroHHOrO pacxogomepa, PermcTpypyemMbiM BO BpeMs

n3MepeHnsi ¢ nepmogom He 6ornee 10 €. C TOYHOCTBIO OO YETBEPTOro 3Haka;

- OTHOLWeHne obbema VA, N3MEPEHHOro 3TaNoOHHbIM CPeACTBOM M3MepeHust obbemMa, KO BpEMEHMU U3-

MepeHus t;

- 3HaYyeHwue pacxoga 3agaHHoe HabopoM 3TaroHHbIX conen ycTaHoBku YXK;

Qu — 3HaueHWe pacxoda, U3MepeHHoe npeobpasoBaTtereM, M/u; B kayecTBe Qu CrieayeT NpUHATHL

cpegHee 3Ha4veHue, paccymMTaHHoe nporpammon «AMUC-UHmezpamop» He MeHee, YeM no 10 3Hade-

HUAM pacxofa, nepefaHHbIM npeobpasoBaTenemM no UmMppoBOMYy CUrHany;

Ecnu npu kakom-nmbo pacxoge oTHOCUTENbHAsA NOrPELLHOCTb NPY OAHOM M3MEpPEeHUN MpeBbILLaeT 3Hade-
HVe, ykasaHHoe B 1.2.5, TO B A4aHHOM TOYKe pacxofa MPOBOAAT NMOBTOPHbIE UCMbITAHWS C KONMYECTBOM U3Mepe-
HUA He MeHee TPeX M C YBENMYEHVEM B Ba pa3a BpEMEHU U3MepeHusi. 3Ha4eHUs NorpeLHoCcTH, onpegeneHHble
TakMM 0Opa3oM CUMTaOTCH OKOHYaTENbHBIMU.

4) MNocne BbINONHEHUA BCex paboT No noeepke npeobpasoBaTenis He0OXoAUMO, NCMNONb3ys LndpoBoi
nHTepdenc, nepeHacTponTb NpeobpasoBaTenb 00paTHO Ha n3MepeHne paboyen cpeapl (CM. npunoxeHue ).

PesynbTaT npm3HaeTcs NONOXMTENbHBLIM, ECIIN HA KaXKAOM pacxode 3Ha4yeHWsl OTHOCUTENbBHOW MOorpeLu-
HOCTW, paccynUTaHHble CornacHo (4.6) He NpeBbILWAaloT AoMYCKaeMbIX 3Ha4YeHU cornacHo n.1.2.7 HacToswero P3.

4.8.3 OnpepeneHue NOrpeLlHOCTN N3MepPEHUs No LIMPPOBOMY BbIXOAHOMY CUrHany Ha yctaHoBke Y

1) Ucnonbays undpoBor UHTeEpdENC NPON3BECTM HACTPOWKY nNpeobpasoBaTens Ha U3MepeHue BO3ay-
xa (cM. npunoxeHue [j).

2) YcraHoBUTbL npeobpasoBaTtenb Ha yctaHoBky YI. Ecnu Ha yctaHoBke Y[ B kayecTBe 3TarloOHHOro
CpeAcTBa M3MepPEHUs UCNONb3yeTCH STaNOHHbIA pacxogoMep, YCTaHOBUTL MakCUMarbHO BO3MOXHOE 3HavYeHue
BpeMeHN AeMndUpoBaHUA 3TanoHHOro pacxogomepa. [NogknoynTe UCTOYHMK MUMTaHUS K nNpeobpasoBarento.
LincbpoBow BbixogHOM curHan npeobpasoBaTens NOAKMUYNTE K NEPCOHANIbHOMY.

3) He meHee Tpex pa3 onpegenuTb NOrPEeLUHOCTb U3MEPEHUS MO LMEGPOBOMY BbIXOOHOMY CUrHany npwm
CEMM 3HaYeHUsIX pacxoda B ananasoHe ot Qmin go (0,5...1,1)-Qmax cornacHo Tabnuue 1.3 (Bknoyasa KpanHue
TOYKN).

Ha kaxgom pacxoe npon3BoguTb BblAEPXKKY B TedeHue He MeHee 30 . 40 Havana uaMepeHus.

OnuTensHOCTb OOHOrO N3MEPEHUS JOIMKHA COCTaBMNATb HE MeHee 1 MUH.

MorpelwHoCcTb M3MepeHust drs ONpeaensiTb No opmyrne

Jrs = 100%4Qu- Q) Qg - 4, % (4.7)

roe Qg Qu— cm. dbopmyny (4.6)
4 - nonpaska, onpeaensemas pasHuuen AaBreHus 3a nosepsiemMblM npeobpasosaTenem (Ha paccTos-
Hun 3...5 [ly) n B 3TAaNOHHOM CpecTBe U3MepeHus obbema yctaHoBku Y1, %;

4= 100%44p-Qu)/(psQa), % (4.8)

roe 4p — pasHOCTb 3HayeHMn abConoTHbIX AABMNEHMIN B 3TANOHHOM CpeacTBe M3MepeHus obbema u 3a
npeobpasoarenem, a; 4p nNpvHUMalOT CO 3HAKOM MVHYC, €Cnv OaBrieHne 3a npeobpasoBaTenem Gornblue
[aBneHus B 3TarlOHHOM CpeACcTBe uamMepeHns obbema;

ps — abconoTHOE AaBneHne B 3TarlOHHOM CpeACcTBe u3MepeHus obbema, lNa.

Ecnu no pesynbtatam nepBOro M3mMepeHust Ha 3a4aHHOM pacxode MOrpeLlHOCTb drs, PaccyMTaHHas
cornacHo (4.7) He npeBbILLA@eT JonycKaeMbIX 3Ha4YeHUn cornacHo n.1.2.7 HacToswero PO, noBTOpHbIE n3Mepe-
HUSA He NpoBoAAT. B NpoTUBHOM cnyyae uamepeHns NoBTOPSIOT M 3a pe3ynbTaT Ha 3aaHHOM pacxofe MpuHKU-
MaloT cpefHeapudmMeTnyeckoe 3Ha4YeHNe M3 NOMyYEeHHbIX 3HAYEHUIA.

4) MNocne BbINoNHeHUsa Bcex paboT no nosepke npeobpasoBaTtens HeobxoauMo, NCcnonb3ys Lugposon
nHTepdenc, nepeHacTponTb NpeobpasoBaTenb 00paTHO Ha n3MepeHne paboyer cpeapl (CM. npunoxeHue ).

PesynbTaT npr3HaeTcsi NOMOXUTENbHBIM, €CMN Ha KaXOOM pacxofe 3HayeHus OTHOCMTENbHOW norpeLu-
HOCTW, paccyuTaHHble cornacHo (4.7), Npu OQHOKPaTHOM U3MEPEHUN NN UX cpeaHeapnMeTUYecKkoe 3HavyeHme
Npu TPEXKPATHOM M3MEPEHNM HE MPEBLILLAKT JOMYCKaeMbIX 3Ha4eHun cornacHo n.1.2.7 HacToswero P3.
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4.9 OnpeaeneHune NOrpeLHOCTU U3MEPEHUS MO TOKOBOMY BbIXOAHOMY CUTrHany

4.9.1 OnpefgeneHne NOrpeLlHOCTN U3MepPEHNss NO TOKOBOMY BbIXOAHOMY CUrHany AonyckaeTcs npoBoO-
OnTb Ha yctaHoske YK nnu Ha yctaHoBke YT

4.9.2 OnpepeneHue NOrpeLlHOCTN N3MePEHUsI N0 TOKOBOMY BbIXOOHOMY CUrHany Ha yctaHoBke YK

1) Ucnonk3ysa uncpoBon MHTepdenc Npons3BecTM HaACTPOWKY npeobpasoBaTens Ha U3MepeHue BOAbl
(cm. npunoxeHue [).

2) YctaHoBUTb npeobpasoBaTenb Ha ycTtaHoBKy YXK. Ecnu Ha ycTaHoBke YXK B KauecTBe 3TaNlOHHOMO
cpencTBa M3MepeHUs NCMONb3yeTCs ATaNOHHbIN pacXxoAoMep, YCTaHOBUTE MakCUMarbHO BO3MOXHOE 3HayYeHne
BpeMeHN AeMndupoBaHUSA 3TanoHHOro pacxogomepa. [NogknoyYnTe UCTOYHMK MUMTaHMS K nNpeobpasoBarento.
TOKOBbIV BLIXOAHOM cuUrHan npeobpasoBaTens NOAKMYUTL K COOTBETCTBYHOLLEMY BXOAY YCTAHOBKM YXK.

3) [nsa Kaxxgoro u3 pacxooB, yka3aHHbIX B mabnuye 4.2 ansa npeobpasosartenen gaHHoro [y, He me-
Hee Tpex pa3s onpeaenuTb NOrpeLHOCTb U3MEPEHNSI NO TOKOBOMY BbIXOOHOMY CUTHany.

Ha kaxxgom pacxoge npounsBoauTb BbiAEpXKY B TedeHne He meHee 30 c. 0 Havana nsMepeHus.

OnuTensHOCTb OOHOrO N3MEPEHMS AOIMKHA COCTaBMNATb HE MeHee 1 MuH.

MorpelwHoCcTb M3MepeHUst dxrox ONPEAENATL No bopmyne

Oxrok= 100%4Qu- Qg)/ Qg, % (4.9)

roe Qg — OencTBMTENbHOE 3HAYeHWe pacxoaa, U3MEpPEHHOe 3TanoHHbIM CPEACTBOM U3MEPEHUS, M/4; B 3a-
BMCUMOCTM OT KOHCTPYKLMK yCcTaHOBKKM YK B KauecTBe Qg crieayeT NPpUHATbL OAHO U3 CreayoLwwmX 3Ha4YeHni:

- cpegHee 3HadeHue pacxofa Mo nokasaHusM 3TarloHHOro pacxogomepa, permcTpyupyemMbiM BO BpeMs
n3mepeHusi ¢ nepmogom He 6ornee 10 €. C TOYHOCTBIO 4O YETBEPTOro 3HaKa;

- OTHoOWeHMe obbema VO, U3MEPEHHOrO 3TaNlOHHLIM CPEACTBOM M3MeEpEHUs 06bema, KO BPEMEHU U3-
MepeHus t;

- 3HayeHue pacxoga 3agaHHoe HabopoM 3TaroHHbIX Conen ycTaHoBku YXK;

Qu — 3HaueHWe pacxoda, M3MepeHHoe npeobpasoBaTerieM, M /4; B kayecTBe Qu crieayeT MPUHATbL
cpegHee 3HayeHve, paccyMTaHHOe He MeHee, Yyem no 10 3HayeHusAM pacxofa, nepedaHHbIM npeobpasoBaTte-
nem no TOKOBOMY CUrHany 3a Bpemsi U3MepeHus.

lNpumeyaHus

1. fonyckaemcs onpederisimb noepewHocms U3MepeHuUsi 1o ¢hopmyrie

Oxrox=100%QVy- Vp) Vg, % (4.10)
A A

20e Vg — delicmeumeribHoe 3HayeHue obbema, USMepeHHOe 3MmasoHHbIM cpedcmeoM U3MEPEHUS, m® 3a
8peMs1 UBMepPeHUs t;
Vy — 3HayeHue obbema, U3MEPEeHHOE Mo MoKa3aHUsIM [08ePSIeMO20 NPeobpasosamers, M;

Vy = Qud, m® (4.11)

20e Qu — 3HayeHue pacxoda, usMepeHHoe npeobpasosamenem, M°ly; 8 kayecmse Qu credyem MPUHIMb
cpedHee 3Ha4YeHuUe, paccyumaHHoe He MeHee, Yem o 10 3HayeHusM pacxoda, nepedaHHbIM rpeobpasosame-
JieM 1o MoKO8OMY CU2Hasly 3a 8peMs U3MEePEeHUs.

2 .3HaqeHue pacxoda Q, My, nepedasaemMoe 1o MOKOBOMy CU2Hasly, C8s3aHO CO 3HAYEHUEM CuUlbl
moka |, MA 8 uenu mokogoeo cuzHasia COOmHOWeHUeM

Q = Qmax-(I —4)/16 (4.12)

Ecnu npu kakomM-nmbo pacxone oTHoCUTESbHAsA NOrpeLIHOCTL NPY OOHOM M3MEPEHUM NPEBLILLAET 3HaYe-
HVe, ykasaHHoe B 1.2.5, TO B AaHHOW TOYKe pacxofa NPOBOAAT NMOBTOPHbIE UCMbITAHWS C KOTMYECTBOM U3Mepe-
HUA He MeHee TPEX M C YBENMYEHNEM B [iBa pa3a BPEMEHU U3MEPEHUs. 3HAYEHUS NOrPeELLHOCTI, ONpeaeneHHble
TakMM 0Opa3oM CUMTAKOTCS OKOHYaTENbHbLIMU.

4) MNocne BbINoNHeHUsa Bcex paboT no nosepke npeobpasoBaTtens HeobxoauMo, NCNonb3ys Lugposon
uUHTepdenc, nepeHacTpontb NpeobpasoBaTens 06paTHO Ha n3MepeHue paboyer cpeapl (CM. npunoxeHue ).

PesynbTaT npusHaeTCA MONOXMTENbHBLIM, €CMM  Ha KaXXOOM pacxofe 3Ha4YeHUs MOrpeLuHocTu, paccyu-
TaHHble cornacHo (4.9) nnu (4.10) He NPeBbLILLAOT A0MYCKAEMbIX 3HAYEHWUI

&= & +4/p, % (4.13)

roe & — 3HauyeHve JonycKaemol NOrpeLlHoOCTU corflacHo maénuye 1.6;
Ip — pacyeTHOe 3Ha4YeHne Cusbl ToKa Npy 3agaHHOM pacxoae, MA;

Ip =4 + 16 fQ/Qmax), MA. (4.14)
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4.9.3 OnpepgerneHune NOrpeLHOCTN N3MEPEHMS MO TOKOBOMY BbIXOAHOMY CUrHamny Ha yctaHoBke YT

1) Ncnonb3ya undpoBon NHTEPdENC NPON3BECTM HACTPONKY NpeobpasoBaTtens Ha U3MepeHne Bo3ayxa
(cm. npunoxeHue [).

2) YcraHoBUTbL npeobpasoBaTtenb Ha yctaHoBky YI. Ecnu Ha yctaHoBke Y[ B KayecTBe 3TarlOHHOro
CpeAcTBa U3MepPEHUS UCNONb3YeTCHA STaNOHHbIA pacxogoMep, YCTaHOBUTL MakCUMarbHO BO3MOXHOE 3HaYeHue
BpeMeHu aemnupoBaHns 3TarnoHHOro pacxogomepa. [ogknioumMTb UCTOYHUK MUTaHUSA K npeobpasoBaTento.
ToKOBbIN BbIXOAHOW cuUrHan npeobpasoBaTtens NOAKMYNTbL K COOTBETCTBYIOLLEMY BXOAY YCTaHOBKM YT .

3) He meHee Tpex pas onpedenuTb MOrpelHoCTb U3MEPEHMS MO TOKOBOMY BbIXOAHOMY CWUrHany npwm
CeMM 3HaYeHUsIX pacxoda B ananasoHe ot Qmin go (0,5...1,1)-Qmax cornacHo Tabnuue 1.3 (Bknoyas KparHue
TOYKN).

Ha kaxxgom pacxoge npousBoguTb BbiOEPXKKY B TedeHne He MeHee 30 C. 4o Havana u3MepeHus.

AnnTenbHOCTb OQHOTO M3MEPEHUS AOMKHA COCTaBMATb HE MeHee 1 MUH.

MMorpelHoCTb n3MepeHus drrox ONpeaensaTb no opmyne

d'TOK: 100%QQM' Qn)/ Qﬂ - A, % (415)

roe Qg. Qu— cm. dopmyny (4.9)
A4 - nonpaeka, onpefensemMas pasHuLen gaBneHusa 3a nosepsieMbiM npeobpasoBaTtenem (Ha paccTos-
Hum 3...5 [ly) 1 B 3TANOHHOM CpefACcTBe U3mMepeHus odobema yctaHoBku YT, %;

4= 100%44p-Qu)/(psQa), % (4.16)

roe Ap — pasHOCTb 3HayeHW abContoTHLIX AaBfeHUn B 3TarioOHHOM cpeacTBe u3mepeHus obbema u 3a
npeobpasosatenem, a; 4p NpMHUMaIOT CO 3HAaKOM MUHYC, €crin AaBrieHne 3a npeobpasosaTenem Gonblue
[aBrieHnsi B 3TallOHHOM CPeACcTBe n3MepeHns obbema;

p» — abconoTHOE JaBneHne B 3TanoHHOM CPeACcTBe u3MepeHus obbema, lNa.

lNpumeyaHus

1 [Jonyckaemcs onpedesnisimb nogpewHoCcmsb U3MepeHuUsi o ¢hopmyrie

d'TOKz 100%[(\/;4' Vg)/ Vg - A, % (417)

20e Vg, Vi — cm. popmyny (4.10), (4.11);
A - noripaska, onpedensaemasi pasHuyeli 0asreHus 3a rnogepsieMbiM npeobpaszosamerniem (Ha paccmos-
Huu 3...5 [y) u 8 amanoHHOM cpedcmee usmepeHusi obbema ycmaHosku YT, %;

A= 100%LAp-Vy)/(ps-Va), %. (4.18)

3HaueHue pacxoda Q, M°ly, mepedasaeMoe Mo MOKOBOMY CU2HAITY, C8S3aHO CO 3HaYEHUEM CUsTbI MoKa
I, MA 8 yernu mokogozo cuzHasia coomHoweHuem (4.12).

Ecnu no pesynbtatam nepBoro M3mMepeHust Ha 3afaHHOM pacxode MOorpelHocTb Jrrox, PaccuMTaHHas
cornacHo (4.15) He npeBbILIAET JONycKaeMbIX 3Ha4YeHUI cornacHo (4.13), NOBTOpPHbIE N3MEPEHNSA HE NPOBOAAT.
B npoTuBHOM crnyvae M3amepeHusl MOBTOPSIIOT U 32 pe3ynbTaT Ha 3ad4aHHOM pacxofe NPUHMMAIT cpeaHeapud-
METUYECKOEe 3HAYEHME W3 MONYYEHHbIX 3HAYEHWIA.

4) Mocne BbINONHEHUA BCex paboT nNo noeepke npeobpasoBaTenis He0OXoAUMO, NCMNoMb3ys LndpoBoi
nHTepdenc, nepeHacTponTb NpeobpasoBaTenb 00paTHO Ha n3MepeHue paboyer cpeapl (CM. npunoxeHue ).

4.10 OnpegeneHue NorpewHoOCTU NpeobpasoBaTens UMUTaLUOHHbLIM METOAOM

4.10.1 HacTosiumin pasgen yctaHaBnvBaeT Nopsiilok ONpeAeneHnst NorpeLlHoCcT npeobpasoBaTternen uMuTa-
LIMOHHbLIM METOIOM MPU NEPBUYHON 1 NEPUOAMYECKON NOBEpKaX.

4.10.2 Onepauun n 0GBLEM omnpeaeneHns MorpelHoCTM VMUTALMOHHBIM METOAOM MpuBeaeHbl B
maénuuye 4.3.

Tabnuya 4.3 — Onepauyuu, 8bINonHseMble npu onpedesieHuu MnoepewHoCmuU UMUmayuoHHbIM Memodom

Onepayuu
(Homepa ryHKmo8 MemoOuKuU)
HaumeHoeaHue onepayuu
nepuoduyeckas
nepeuYHasi noeepka
noesepka

OnpepeneHne BHYTPEHHETO AMaMeTpa NPOTOYHOM YacTyh 4.10.3 -
OnpegeneHne xapakTepHoro pasmepa tena obtekaHms 4.10.4 4.10.4
OnpepeneHne NorpeLwHocTn npeobpasoBartens ¢ 4105 4105
NOMOLLbIO UMUTUPYIOLLEro curHana ot reHeparopa T T
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4.10.3 OnpegeneHve BHYTPEHHEro agmameTpa NPOTOYHOM YacTun

4.10.3.1 HoMuHanbHOe 3HadYeHue BHYTPEHHEro AvamMeTpa NpoToyHOM Yactu D ykasbiBaeTcs B nacrnopre
pacxogomepa. [onyckn Ha BHYTPEHHUN AuameTp MPOTOYHOM YacTu [Ang BCexX Tunopasmepos
npveegeHbl B mabnuuye 4.4 w Takke YykasblBalTcs B pasgene «[llapameTpbl npubopa» nacnopta
pacxopgomepa.

BHumaHue. [pu pacxoxdeHuu 3HavyeHuUl criedyem rpasusibHbIM c4Yumampe 3HadyeHue, yKalaHHoe 8
nacriopme ripeobpaszogameris.

4.10.3.2 OnpeperneHne BHyTPEHHEroO anameTpa

M3amMepuTb BHYTPEHHWI OMaMeTp NPOTOYHON YacTn npeobpasoBaTensd Co CTOPOHbI BXOA4A MOTOKa B ABYX
B3aMMHO MepPneHaVKYNAPHbIX HanpaBneHusix. ViamepeHusi 4OmKHbI MPOBOANTBLCA C abCOMOTHON MOrPELLHOCThIO,
cocTaensoLen He 6onee ogHON TPeTW OT BENMWYMHBI NOMS AOMYCKa Ha BHYTPEHHUI AnamMeTp cornacHo Tabnuue
4.4.

PesynbTat npusHaeTca MNONOXWUTENbHbIM, €CMN  OTKIOHEHME W3MEPEHHbLIX 3HAYEHUN BHYTPEHHEro
avameTpa OT HOMMHarbHOIO He MPEBbLIAKT 3HA4YeHMs1 JOMYCKOB, ykasdaHHbIX B mabnuuye 4.4 vnu nacnopte

npeobpasoBaTens.
Tabnuya 4.4
Oy, MM 50 65 80 100 125 150 200 250 300
flonyck Ha BHYTPEHHA ANaMETD |, 155 | 40 15 | 40,15 |+0,175 | 0,2 | 0.2 | 40,23 |+0,26 |+0,26
NpoToYHoM YyacTn D, mm
flonyck Ha xapaktephbii pamep | g o5 | 052 |.0,052 |-0,084 | -01 | -01 | -0,12 | -0,12 | -0,14
Tena obtekaHusa d, Mm
PekomeHayemas TabnmnyHasi oopmMa NpoTokona MUcnbiTaHuii NpeacTaBneHa B mabauue 4.5.
Tabnuua 4.5 - OnpedeneHue eHympeHHe20 duamempa rnpomoyHol yacmu (MyHkm memoduku 4.10.3)
O6o3HayeHue | 3asodckoli LT AR G 3amep 3amep
duamemp duamemp
Modenu HoMep D MM D mm D1, mm D2, mm

Pe3ynbmam npusHaemcsi nonoxumersibHbIM, €Criu U3MepeHHbIe 8 O8yX nepreHOUKYISIPHbIX MI0CKOCMSX 3Ha-
yeHusi D1, D2 nexxam e npedenax donycka Ha pasmep D.

4.10.4 OnpegeneHne xapakTepHOro pasmepa terna obTekaHus

XapakTepHbIM pasMepoM Tena obTekaHuna siBnseTcs wupuHa d noboBor NOBEPXHOCTU Tena obTekaHus,
3HaYeHNs1 KOTOPOW ykasaHbl B MacrnopTe pacxogomepa.

4.10.4.1 Mopsagok onpeaeneHns xapakTepHoro pasmepa tena ooTekaHns cnegyowmn:

1) CHatb npeobpasoBaTenb C TpybonpoBoAa COrfacHO PYKOBOACTBY MO  3KCMyaTauuMuM Ha
npeobpasoBaTersb.

2) ObcnepoBaTb NOBEPXHOCTb Tena o0TekaHus. [oBpexaeHWe OCTPbIX KPOMOK Tera obTekaHusa He
ponyckaetcs. Mpy Hanuuum noBpexaeHuin Tena obTekaHust TpebyeTcsi ero 3ameHa (BMecTe C MPOTOYHOM
yacTblo), NM6o nosepka npeobpasoBaTensd MO MeETOAMKE MOBEPKM, U3MOXEHHOW B pasgene 4 HacTosero
pyKOBOACTBa MO 3KcniyaTauum.

3) N3amepuTb 3NEKTPOHHbIM LUTAaHreHUUPKYNeM MM MUKPOMETPOM XapakTepHbld pa3mep Tena obTeka-
Hua d; B Tpex mecTtax: no kpasm (d; d3), HO He 6nuxe 5 MM K Kpalo, U B cepegnHe Tena obTekaHus
(d2).

4) OnpepennTb cpegHee 3HavYeHne pesynbTata u3mepenni d. no gopmyrne

de = (dr+d,+d3)/3 (4.19)

N3mepeHust JOMKHbI MPOBOAUTLCS! C aBCONOTHONM MOrPELLUHOCTLI0 He Goriee 0gHON TPeTU OT BENUYMHBI
nons gonycka Ha pasmep d cornacHo maé6nuue 4.4, a BblYMCINEHUA BENUYMHBLI OOMKHbI NPOBOAUTLCH C
TOYHOCTbIO A0 4-X 3HaYaLLmX Lumdp.

Mpy nepBMYHON MOBEpPKE WCMONb3ylTCA pesynbTaThl M3MEPeHWs XapakTepHoro pasmepa Tena
06TekaHus, NonyyYeHHbIe 1 3anpPOTOKONMPOBaHHbIE B NPOLIECCE U3rOTOBMNEHUS.
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5) BbluncnuTb OTkNoOHeHWEe &y XapaKkTepHOro pasMmepa Tena o6TekaHusi NoBepsieMoro pacxogomMepa no
dopmyne
3 =100-(d. — d)/d, % (4.20)
roe d — 3HayYeHue, ykazaHHOe B nacnopTe npeobpasoBaTens.

4.4.2 PesynbTaT onpedeneHns xapakTepHoro pasmepa d npusHaeTCss MNOMOXUTENbHbIM, €eCcrnu
N3MepEHHOe 3Ha4yeHne Jy He npesbiwaeT + 0,3 %.

PekomeHayemas TabnuyHasi oopMa NpoToKomna UcnbiTaHWUi NpeacTaeneHa B mabnuye 4.6.
Tabnuua 4.6 - OnpedeneHue xapakmepHoao pazmepa mesna obmekarusi (MyHkm memoduku 4.10.4)

lMoepeuw-
. | WupuHra onyck CpedHee
O6o3HayeHue | 3asodckol p Hony dq, ds, ds, P HOCMb
mena Had, 3Ha4yeHue
modenu Homep MM MM MM pasmepa
dH MM MM de, MM 5. %
d

Pe3ynbmam ripu3Haemcs nosoKumesibHbIM, ecriu

- [IpU Nep8uUYHOU Mosepke hakmu4yecKu U3MEPEHHbIe 8erlU4UHBI d; 8 Mpex Mecmax fiexam 8
npedenax Oornycka;

- ipu nepuoduyeckol MosepKe OMKIOHEHUe XxapakmepHo20 pasMepa mesa obmeKkaHusi Oy He
rnpeesbiwaem + 0,3%.

4.10.5 OnpegeneHue NOrpeLHOCTU U3MEPEHUA pacxogomepa

4.10.5.1 OnpefeneHune NOrpeLHOCTM € 3ajaHMEM NMUTUPYIOLLIErO CUrHana reHepaTopoMm
npousBoauTCs:

- 0 YaCTOTHOMY BbIX0OAY;

- M0 UMdPOBOMY BbIXOAY;

- 0 aHaNoroBoMy Bbixo4y (MPW HaNMYUKM AaHHOW ONuUUK).

OnpegeneHne MOrpewwHOCTM MOXHO MpPOM3BOAMTE Kak Ha npeobpasoBaTtene, YCTaHOBIIEHHOM
HenocpeAcTBEHHO Ha TpybonpoBoae, Tak U Ha NpeobpasoBaTterne, He yCTaHOBNIEHHOM Ha TpyboNnpoBoaeE.

4.10.5.2 OnpegeneHve norpeLHOCTM U3MEPEHUS MO YaCTOTHOMY BbIXOAY C 3a4aHMeM UMUTUPYIOLLLErO
curHana reHepaTtopom.

OnpepgeneHne NpoBoauTCAa B CriefytoLLen nocrneaoBaTensHOCTH:

1) Cob6paTb cxemy cornacHo pucyHky 4.1. Nogatb Ha NnpeobpasoBaTtenb HaNpsHKeHWe NUTaHus

24 B + 5%.

2) Vicnonb3ays uudppoBon MHTepdenc NponM3BeECTN HACTPOKKY Npeobpa3oBaTens Ha 3MepeHne Boabl
(cm. npunosxeHue [j).

3) NMogaTb Hanps)XeHUe OT UCTOYHMKOB MUTaHUSA Ha YacTOTHLIN BbixoA (5...36 B).

4) MNopaTb Cc reHepaTopa Ha npeobpa3oBaTterib UMUTUPYIOLLMIA CUHYCOUAANbHbBIA CUrHan ¢ aMmnnmMTygon
HanpsikeHns 10 mB...1,0 B n yactoTon, paBHon

fiax=(0,95...1) @max | (3,6-Kep),My (4.21)

roe  Qmax - MakcumanbHbI pacxof nNpy naMepeHnn pacxoga Bogpl, M3/y;
Kab - koacbpuumneHT npeobpasoaHus (K-chakTtop) cornacHo nacnopTty Ha npeobpa3oBaTerb.
5) YacTtoTtomepom Y2 onpenenvTb 3Ha4YeHve 4acToTbl NN Nepuoga curHana reHeparopa c
norpeLuHocTbio He 6onee 0,1% (4 3Havalwmx paspaga).
JonyckaeTcs nsamepsTb HacTOTY Kak BenuumHy, obpaTHyto nepuoay.
Mo n3mepeHHON YacToTe onpeaenTe UMUTUPYEMbIA Pacxon

Q =3,6-K¢p-f, M°/u (4.22)

Bce pacyeTbl nponssoauTL 0 4-ro 3Havallero paspsga.

6) BknounTb YacTOTHYIO MOAYNSALMIO BbIXOQHOMO CUrHana reHepatopa. YCTaHOBUTb AeBMaLuio
YyacToThl (MNaBaHWe YacToTbl OTHOCUTENBHO 3a4aHHOM YacTOThl), MPU HaNMYUM COOTBETCTBYOLLEN hyHKUNN Y
reHepartopa, paBHyto (1+0,5)% OT OCHOBHOW 4acTOTbI.

7) He meHss yactoty f, no yactotomepy Y1 onpegenntb nepuog cnegoBaHns BbIXOAHBIX MMMYNbCOB
npeobpasoartensi Tu ¢ norpewHocTbo He 6onee 0,1%.
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HonyckaeTtca nepuog Tu onpenensaTs CEKYHOAOMEPOM, BKIOYMB YacToTomep Y1 B pexum cuyeTa
uMmnynbcos. lMeproa umnynbca paccynTbiBaeTcs no opmyne

Tu=t/n

roe N — KoNUM4eCcTBO UMNYNbCOB 3a BpeMs t, KOTOpPOe AOMKHO COCTaBNATb HE MeHee NATU MUHYT.
8) OnpepennTb NOrpeLLHOCTb U3MepeHus no opmyne

d=100-(Tu — Tp)/Tp, % (4.23)
roe Tp — pacyeTHoe 3HayeHue nepuoga, onpegensiemoe no opmyne
Tp = (3,6:C)/Q, ¢ (4.24)

roe € — ueHa BbIXOOHOrO uMmnynbca, 1, KoTopasi NpMBefeHa B NacnopTe Ha npeobpasoBartenb (MOXET 6biTb
TakKkKe cuMTaHa no unupoBoMy MHTepdENcy — cM. npusioxeHue [);

Q — IMUTUPYEMbIit PacXof COrmacHo (4), M°/u.

9) NMoBTopUTbL OnNepaumm cornacHo 4.5.1.1 4)...8) ans yacTtoTbl

fmin=(1...1,1) Bmin / (3,6-Kgb), Ny (4.25)

n vactoTbl fmax/2;

Qmin — MMHMManbHbLIN pacxop.

10) PesynbTaTt Nnpn3HaeTCst NOMNOXUTENBbHBIM, €CMNY 3HAYEHNS NMOrpeLLHOCTM 6 HaxoaATCs B npegenax
+ 0,3 % npu BCeX UMUTUPYEMbBIX pacxogax.

PekomeHayemas TabnuyHas oopMa npoToKona UcnbiTaHWui NnpeacTaeneHa B mabnuye 4.7.

Tabnuua 4.7 - OnpedeneHue no2pewHoOCMuU o 4acmomHOMY 8bix00y ¢ 3adaHUeM UMUMUPYUe20 cue-
Hana eeHepamopom (ryHkm memoduku 4.10.5.2)

lMapamempsbl, nosny-
Mapamempebl,
Kpamkoe YeHHbIe Mo Yyacmom-
G- 3adaeaeMble 2eHepamopom o R 5 [Honyckaemoe
3HayeHue
4eHue
f Kgb Q Tp t n Tu
+0,3%
+0,3%
+0,3%
f - yacmoma cuegHana om 2eHepamopa, I'u;

K@ - pacxod, npuxodswuticss Ha 0OUH 8uxpb (Ha 0OUH umMynkCc), Alumm.;

Q - umumupyembil 2eHepamopom pacxod, paccyumad rno ¢hopmyrie Q = f*Kgh*3,6, My u;

Tp - pacyemHsili nepuod 8bixodHOU Yacmomel, ebiducnsemcs no ¢popmyne Tp=(3,6*C)/ Q, c;

C - uyeHa 8bIx00HO20 uMmnynbkca, npusedeHa 8 nacriopme, PO u 8 okHe rpoepammbl «<MIHmezpamop», 1,
t - epems pukcayuu Konudecmasa uMrysibCco8 Ha 4YacmomHOM 8bix00e, C;

N - KOU4ecmeo UMysbcos 3a (huKCUpPO8aHHOE 3a 8peMsi t;

Tu - nepuod ebixodHOU Yacmomel, paccHumsbigaemcs 1o ¢hopmyrsne Tu =t/n;

& - noespewHocmb uMepeHusi pacxoda, %.

Pe3ynbmam nipuaHaemcsi NofoxumesibHbIM, eC/lu 3Ha4YeHUs rnoepewHocmu & Haxodssimcs 8 npedenax

+ 0,3 % npu 8cex umumupyemMbix pacxodax.

4.10.5.3 Onpegernenne NOrpeLlHoCTU U3MeEPEHNst MO LMGPOBOMY BbIXOAY C 3a4aHNEM UMUTUPYIOLLETO
curHana reHepaTtopom

1) CobpaTtb cxemy B COOTBETCTBUU C pUCYHKOM 4.1.

2) MNopaTb Ha npeobpa3soBaTenb HanpskeHne nNuTaHus (24 B + 5%).

3) Ha nepcoHanbHOM KOMMbHOTEPE 3anyCTUTb NporpamMmy onpoca npeobpasoBaTtens (CM. MpusIoxeHue
.

4) BbInoOnMHWTBL onepauumn cornacHo nepevncnexmsm 4)...6) n.4.10.5.2.

5) He meHsasa yacTtoTy f, npoBecTu cneayoLlne AeNCTBUS.

B pasgene «PyHKuuA ycpeaHeHUsa no Ne Toukam» B cTpoke «KonmuyecTBO ToYeKk» YCTAaHOBUTL YMCIO
ToYek 3aMmepa pacxofa He MeHee 10. 3aTtem B cTpoke «[dencTBue» BbiGpaTh onepauunio «BbINONHUTLY. [ocne
aBTOMAaTUYECKOro BbIMNOSIHEHUS BCEX 3aMepoB B CTpoke «Tekyliasi cTpo4yka» OyaeT ycTaHOBMEHO 3HAYeHue,
paBHOE KOMMYECTBY 3afaHHbIX TOYEK U3MEPEHUS], @ B CTPoke «TeKyliee 3HaYeHue» - 3HaYeHne MrHOBEHHOMO
n3MepeHHOro ycpeaHeHHoro pacxoga Qu (MY u).

Bce pacyeTbl nponsBoanTb 40 4-ro 3Havallero paspsga.
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6) OnpegennTb NOrpPeLHOCTb M3MepeHust no opmyne

s = 100-(Qu — Q)/Q, % (4.26)

rie  Q — 3HaYeHMe UMUTUPYEMOrO pacxoaa, COrnacHo (4), M/u.

7) MNoBTopWTL onepauuu cornacHo nepeyncrieHnsM 4)...6) n.4.10.5.3 gna vactotbl fmin 1 4acToTbl
fmax/2.

8) PesynbTaT Nnpu3HaeTcs NONOXUTENbHBIM, €CrW 3Ha4YeHNS MOTPELLUHOCTN drs HAXOOATCA B Npedenax
+ 0,3 % npu BCeEX UMUTUPYEMbBIX pacxogax.

PekomeHayemas TabnuyHas oopma NpoToKona ucnblTaHui NnpeacTaBneHa B mabnuye 4.8.

Tabnuua 4.8 - OnpederieHue noespewHOCMU ¢ NMOMOWbIO 2eHepamopa o yugpoeomy ebixody (MyHKm
memoduku 4.10.5.3)

lMapamempel,
Mapamempesbl, noJsliy4eHHble rno
Kpamkoe
0603Ha- 3adaeaeMble 2eHepamopom yugposomy 8bl- B Honyckaemoe
3Ha4yeHue
4eHue xody
f Kep Q Qu
f - yacmoma cueHarsna, om eeHepamopa (OuanasoH cm. lNpunoxeHue B), y;

K@ - pacxod, npuxodsawulics Ha 0OuH 8uxpb (Ha 0OUH UMMYbC), A/UMMYbLC;

Q - umumupyemsil eeHepamopom pacxod, paccdyumad rno hopmyne Q = f*k ¢p*3,6, MY y;

Qu - ycpedHeHHbIl M2HOBEHHbIU pacxod, CHAIMbIU OKHa rnpoepammbl «MHmezpamop SMUC», MY u;

&ks - NoepewHocmb uaMmepeHus pacxoda, %.

Pesynbmam npusHaemcsi nosfoxumersbHbIM, €C/lU 3Ha4YeHUs rno2peuwHocmu drs Haxodsimces 8 npedenax
+ 0,3 % npu 8cex umumupyembix pacxodax.

4.10.5.4 OnpegeneHne norpeLLlHOCTM U3MEPEHNa MrHOBEHHOro pacxoja Mo aHanoroBOMy BbIXOAY C
3afjaHveM UMUTUPYIOLLErO CUrHana reHepaTopom

1) CobpaTtb cxemy B COOTBETCTBUU C pUCYHKOM 4.1.

2) NopaTb Ha NnpeobpasoBaTtenb HanpshkeHne nutaHus (24B+5%).

3) BbinonHuTb onepauumn cornacHo nepeyncrieHusm 4)...6) n.4.10.5.2.

He meHsas vactothl f, ¢ nHTepeanom 3...10 ¢ 3admkcnpoBaTh MO MOKa3aHWsIM BOSIbTMETPA HE MeHee
OECATN 3Ha4YeHW HanpshkeHne Uui Ha pe3ncTope Harpysku (C norpelHocTblo He 6onee 0,1%).

4) OnpenenuTb NOrpPELLHOCTb N3MEPEHUS MO hopmyrie

Jrox = 100- (Uu — Up)/Up, % (4.27)
roe  Up — pacyeTHoe 3HadeHne HanpskeHus, mB;
Up = RH-(4+16-Q/Qmax), mB (4.28)

rae  RH— conpoTuBreHne Harpysku, Ha KOTOPOM MPOM3BOAVTCS N3MEPEHIe HanpsXeHNs Uun, Owm;
Q — 3Ha4YeHne NMUTMPYEMOro pacxoda, M/u;
Qmax — 3HauYeHne MaKkcuMarbHoro pacxoaa, M /u.

Uu = (ZUui)/m, mB (4.29)

roe i=1...k;
Kk — 4ncno nsmepeHuin HanpsikeHMs Ha CONPOTMBIIEHUN HArpysKku;

5) MNoBTopuTL onepaumu cornacHo nepeyncrieHnsm 3)...4) n.4.10.5.4 gna yvactotbl fmin 1 4acToTbl
fmax/2.

6) PesynbTaT npu3HaeTcsi MOMOXMTENbHbIM, €CRu MpU BCEX WUMUTUPYEMbIX pacxofax 3HayeHus
NOrpeLlHoCTn drox HAXOAATCA B AOMYyCKaeMbIM Npedenax

Orok_gonyem = £ [(0,3 + 0,2-Imax /(U p/RH)], % (4.30)
roe Imax=20 mMA.

PekomeHayemass TabnuyHas dopma npoToKona WCMbITaHUA npeacTaBrieHa B mabnuye 4.9.
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Tabnuua 4.9 - OnpedeneHue noepewHoCMuU ¢ MOMOWbI0 2eHepamopa rno MoKoeoMy 8bIx00y (MyHKM
memoduku 4.10.5.4)
lMapamempnl, Mapamempbi
;)Fgo‘;e_ 3adaeaemble 2eHepamo- auanoaogoeo y 5 Lonyckaemoe
pom ébixooa p LS 3Ha4YeHue
Hue
f Kgp Q Rn Uu
f - yacmoma cueHana om eeHepamopa (QuanasoH cm. lNpunoxeHue B), y;
Kgp - pacxod, npuxodswulicss Ha 0OUH 8uxpb (Ha 0OUH UMIysbC), AluMmyrsCc;
Q - umumupyembil 2eHepamopom pacxod, paccHumad rno gopmyrne Q = f*k ¢p*3,6, MY u;

Rn - conpomueneHue Hazpy3ku, Om;
Uu - uamepeHHoOe 3HaqYeHUe HamnpspKeHUs Ha ConMpomuenieHuuU Haepy3ku, mB;
Up - pacyemHoe 3HayeHue HanpsKeHUsi Ha ConpomuesieHuu Haspysku, mB;
Orox - Mo2pewHocmb u3MepeHusi pacxoda, %.
Pe3ynbmam npuaHaemcsi nosoXumesibHbIM, €C/U 3HaYEHUST oepewHocmu Orox Haxo0smcs 8
npedenax + 0,3 % npu ecex uMUMuUpPyeMbix pacxodax.

4.11 OchopmneHue pe3ynbLTaTOB NOBEPKU

4.11.1 Pe3ynbTaThl NOBEPKM 0GQOpPMIISIOTCSt MpoTokorom no dopme MOCT 8.324-2002.

[Mpu nonoxuTenbHbIX pesynbTaTax NoBepku npeobpasoBaTenb NPU3HAKT rogHbIM K MPUMEHEHMIO, Ha-
HOCAT NoBepUTErbHOE KNEeNMOo B MacnopT B COOTBETCTBUM C NpaBunaMm No MeTPOnorum, NpuHATLIMKU [occTak-
aaptom Poccun.

4.11.2 lNpun oTpuuaTenbHbIX pesynbTaTax MOBEPKM Mpeobpas3oBaTenb CUMTAKT HENPUroAHbIM K 3KC-
nnyaTtauuun, NoOBEpUTENbHOE KNENMO racaT u 0QopMASOT U3BELLEHMUE O HEMPUIOAHOCTU CHETHUMKA C YKa3aHUeM
NPUYUH B COOTBETCTBUM C NpaBunamMm no MeTponoruun, NnpuHaTeiMu Focctangaptom Poccuu.

5 XPAHEHUE

Pacxogomepbl nocrne pacnakoBbIBaHUS OOIMKHbI XPaHUTbCSA Ha CTennaxax B 3aKpbiTOM Momelle-
HuK. YcnoBusa xpaHeHnsa B pacnakoBaHHoMm Buae - 1 (J1) no FTOCT 15150. NomewaTs pacxogomMepbl OOuH
Ha Opyron He paspeluaeTcs.

B 3MMHee Bpems pacnakoBbiBaTb pacxogoMepbl HE06X0ANMMO MOCne BblAEPXKKM B OTanNIMBaeMom
nomMmeLleHNn B TeyeHne 3 4.

OnuTtensHoe xpaHeHue npeobpasoBaTenen pekoMeHayeTCsl NPOU3BOANTL B YNAKOBKE NPeanpusTUs -
M3roToBUTENS.

6 TPAHCINOPTUPOBAHUE

Pacxonomepbl B TPAHCMOPTHOW ynakoBKe NPeAnpuUATUSA-U3roToBUTENsS TPaHCMOPTUPYTCS Mtobbim
BMAOM TpaHcnopTa B cooTBeTcTBUE € ycnosuamn 5 (0OXK4) no FOCT 15150.

Bpewms npebbiBaHns npeobpasoBaTtens B YCNOBUSAX TPAHCNOPTUPOBAHMSA HE AOSKHO MpeBbIWaTh O4HO-
ro mecsua.

Mpu norpyske, TpaHCNOPTMPOBaHWUM 1 BbIrpy3ke npeobpasoBaTenei AOMKHbI BbIMONMHATLCA TpeboBaHms
yKasaHHble Ha ynakoBKe MaHWUMyNsLUMOHHbBIX 3HAKOB.

Mpw TpaHcnopTMpoBaHMK AOmKHa ObITb 0becneyeHa 3alwmTa npeobpasoBartener oT aTMOCHEPHbBIX OCaAKOB.

7 YTUIIN3ALIUA

PaCXOJJ,OMepr He coaepXaT BpeaHblX BelleCTB U KOMMOHEHTOB, NpeacTaBNALWLNX ONacHOCTb AnA
340p0oBbA nogen un Opr)KaPOLIJ,el;I cpenbl B npouecce 1 nocrie OKoH4aHunA cpoka CJ'Iy)K6bI n npun ytmnnsaumn

YTunusauus npeo6pasoBaTenﬂ OCyLleCTBNAeTCA OTAENbHO NOo rpynnamMm Mmatepuanos: niiactMacCcoBble
AneMeHTbl, MeTaJuUTn4eCKne arieMeHTbl Koprnyca U KpeneXXHble 311IEMEHTbI.

8 CBEAEHWUA O COAEP>XXAHUU OPAITOLIEEHHbLIX METANJIOB

PaCXOJJ,OMepr HEe coaepXaT gparoueHHbIX meTansos.

cmp. 49
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lMpunoxeHue A
(cnpaeoyHoe)
lMepeyeHb cCbINIOYHbIX OOKYMEHMOoe
Tabnuya Al
O6o3HayeHue Homepa
HaumeHoeaHue
doKkymeHma nyHKmoe
FOCT 12.3.019-80 CCBT. UcnbiTaHua n namepeHus anekrpudeckme. Obime 431
TpeboBaHua 6e3onacHoCTH
FOCT 27.003-93 HapexHocTb B TexHuke. Coctas 1 obLime npasuna 3agaHus 1214

TpeGoBaHWi MO HaaeXHOCTH

MOCT 5915-70

["ankn WwecTurpaHHble knacca ToMHOCTU B. KOHCTpyKUMA n
pasmMepsbl

lpunoxeHue I

FOCT 7805-70

Bbontbl. TexHuyeckne ycrnosus

lpunoxeHue I

rOCT 12820-80

dnaHubl cTanbHble Nrockue npusapHsle Ha Py ot 0,1 0o 2,5
MMa.

lpunoxeHue I

FOCT 12821-80

dnaHubl cTanbHble NpuBapHbIe BCThIK Ha Py ot 0,1 go 20,0
M Ta.

lpunoxeHue I

FOCT 12971-67

Tabnuyku NpsiMoyronbHble AN MawyH 1 Npubopos. Pa3vepsl

16.1.1

FOCT 14254-96

CreneHu 3awmTol, obecneynsaemble o6onoykamm
(Kop IP).

1.15,1.3.2

MOCT 15150-69

MawwHbl, npubopbl 1 Apyrve TeXHU4Yeckne N3genus.
VcnonHeHusa ang pasnuyHbiX KTMMaTUYECKMX PaoOHOB.
Kateropwu, ycnosusi akcnnyaTaumm, XpaHeHUs U TpaHCMNopTy-
pOBaHWS B YaCcTW BO3AENCTBUSA KNMMaTU4eckux pakropos
BHELUHeW cpeabl

1.1.9; 5; 6

MOCT 16037-80

CoeaunHeHus CBapHble CTalrbHbIX prGOHpOBO,D,OB. OcHoBHble
TUMNbI, KOHCTPYKTUBHbIE 3N1IEMEHTbI U pa3Mepbl

lMpunoxeHue J1

FOCT 22042-76

Wnunbkn ang getanew ¢ rmagkuMmn OTBEPCTUAMM Kriacca
TOYHOCTU B. KOHCTPyKUMSA 1 pasmepsbl.

lpunoxeHue I

FOCT P 52931-84 Uzpenunsa CI1. O6Lune TexHuyeckne ycrnosus 113 112

FOCT P 51330.0-99 OnekTpoobopyaosaHue B3pbiBo3aLmileHHoe. YacTtb 0. 131
O6wwme TpeboBaHuS.

FOCT P 51330.1 OnekTpoobopyaoBaHue B3pbiBO3aLmLLeHHoe. YacTb 1. 1.3.1,1.3.2
B3pbiBo3alymTa Buaa «B3pblBOHENPOHMLaeMas 06onoyka»

FOCT P 51330.10-99 OnekTpoobopynosaHue B3PbiBO3ALLMLLEHHOE. YacTtb 11. 131, 1.3.2
UckpobesonacHasa anekTpnyeckas Lens i.

OCT 37.001.031-72 | 3aTshkka pe3bbOBbIX COeaMHEHNN lpunoxeHue J1

AP 50.2.009-94 CW. Mopsigok MPOBEAESHNS UCTILITAHNA M YTBEPXAGHWSA TUNa 1611, 4
cpeacTB M3MepeHUN

nyo-86 lMpaBmna yCTpONCTB 3N1eKTPOYCTAaHOBOK 2.2.7

cmp. 50
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lNpunoxeHue b
(ob6s13amesibHOE)

CxembI NOOKI0OYeHUs1 npeobpa3oeamersi

PACXOOOMEP
AMUC-BUXPb

PucyHok B.1 - PacrionoxeHue 3axumos KneMMHOU KOrnoOKuU

Homep YcnoeHoe
3axuma 0603HavYeHue e
1 U+ npoBsof NUTaHus
2 U- npoBog NUTaHUA
3 F+ nNpoBOf, YaCTOTHOrO CUrHana
4 F- nNpoBOf, YaCTOTHOrO CUrHana
5 npoeog uudposoro curHana RS485
6 B npoeog uudposoro curHana RS485
7 I+ NpoBOA aHanorosoro Bbixoga 4-20MA
8 I- NPOBOZA aHanoroBoro Bbixoga 4-20MA

&
F+F-

MPUEMHUK

C AKTMBHbIM

YACTOTHBIM
BXOLOM

]
u1

UCTOYHUK
NUTAHUA
12-30B

PACXOOOMEP
SMUC-BUXPb

1(2)3|4(5|6|7(8
U+ U-|F+ F-(A B|l+ I-

'
F+F-

MPUEMHUK
C NACCUBHbIM
YACTOTHbIM

2 delfol Rmin = (U-1)/0,04 Om

R | Rmax = (U-1)/0,02 Om
J—r -

12-30B| 5-30B

UCTOYHUK
NMATAHUA

PACXOOOMEP
3MUC BUXPb

PucyHok b.2 - Cxema rnoOKmo4eHust K PucyHok B.3 - Cxema nodko4eHusi K npu6opy ¢
npubopy ¢ aKMUSHbIM YaCMOMHbIM 6X0- MaccusHbIM 4acmomHbil 8X000M
dom

cmp. 51
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—

%) it

MNPUEMHUK C
TOKOBbIM BXOOAOM

12-30B| 9-30B

UCTOYHUK
MUTAHUA

PucyHok B.4 - Cxema nodksroveHus K npubopy,

112(3|4|5(6|7]|8
U+ U-IF+ F-|A B+ I-

PACXOQOMEP
9MUC-BUXPb

umerowiemy mokosbit 8xod

KOMMNbKOTEP
C NOPTOM
COM unu USB

KOHBEPTEP
RS-485
COM unu USB

UCTOYHUK
MATAHKUA
12-30B

PucyHok B.6 - Cxema nodksoueHust K K ye-

PACXOLIOMEP
3MUC-BMXPb
200

pe3 KoHeepmep RS-485

lpunoxeHue b

MPUEMHUK CO
BXOOOM Nno
HAMPSXEHUIO

-]
12-30B( 9-30B

NCTOYHUK
NUTAHUA

R=100 Om

[]~

112|3(4(5]|6]|7]|8
U+ U-[F+ F-|A Bfl+ I-

PACXOLAOMEP
9MUC-BUXPb

PucyHok B.5 - Cxema nodkntoueHuUsi K emopuyHomy
npubopy, umerouwiemy 8xo0 o HanpsXKeHUo

cmp. 52
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lNpunoxeHue b

K npueMHUKY
curHana

EAPLEP
WCKPO3ALLUTEI

s EBAPEEP

L] WCKPO3ALLNTBI
i

K npueMHUKY
curHana

EAPBEP
WCKPO3ALLNTEI

K npueMHUKyY
curHana

EAPLEP

] WCKPO3ALLUTLI
[+ - |
u1
\
MCTOYHWK ~
MUTAHKA N
12-30B BsapbiBoGezonacHasa
30Ha
PACXOOMEP
3MUC-BUXPb \

200

BapbiBOOnacHaA \
30Ha \

PucyHok B.7 — Cxema noOknodeHus: npeobpasosameriell 83pbi803aUULLLEHHO20 UCMOTHEHUS
ExB u ExC ¢ ucnonb3osaHuem bapbepos UcKpo3au,umsi

lMpumeyaHue — rpu UcrnonbL308aHUU KOHKPEMHbIX 6apbepos UCKPO3awumsl ymOoYHUMbL COOMeemcmaue CXeMb!
noOKMYeHUsT mexHu4yeckol GoKymeHmauuu, nocmasnsaemoul npouzsodumernem bapbepos UcKpo3auumal.

cmp. 53
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lpunoxeHue b

HAIPY3KA
——

R<500 Om

NMATAHUE
~220B

+RH —RH
XP5

WCKPOBE3OMACHbIN

BNOK NMUTAHUA

XP2 XP3
+IBx —IBx +IBx =IBx

| Rmin = (U-1)/0,04 Om
B3pbiBo6e3onacHas Rmax = (U-1)/0,02 Om

30Ha -
/ \

/

/ PACXOJOMEP
3MUC-BUXPb
B3pbiBoonacHas 200
l 30Ha —— I

PucyHok 5.8 —Cxema rnodknroveHusi npeobpasogamersieli 83pbi803auUUULEHHO20 UCMOTHEHUST
ExB u ExC k uckpobesonacHomy bs10Ky numaHusi C UCrosib308aHUEM YacmomHo20 8bIX0OHO20
cueHana

cmp. 54
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lpunoxeHue b

HAIPY3KA
——

R<500 Om

NMATAHWE
~220B

+RH —RH
XP5

WCKPOBE3OIMACHbIN
BNOK NMUTAHUA

XP2 XP3
+IBx —IBx +IBx =IBx

B3pbiBoGe3onacHas
30Ha

/ PACXOOOMEP
3MUC-BUXPb
BspbiBOONacHas 200
l 30Ha — I

PucyHok B.9 — Cxema nodkroyeHusi npeobpasogamerieli 83pbi803aUUULEHHO20 UCMOMTHEHUST
ExB u ExC k uckpobe3sonacHomMy 6510Ky MUMaHusi ¢ UCrofib308aHUEM MOKOBO20 8bIXOOHO20
cueHana

cmp. 55
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lpunoxeHue b

YACTOTOMEP
Y1

KOHBEPTEP
RS-485
COM wnun USB

KOMMbIOTEP

C NOPTOM
COM unu USB

5-30B |12-30B

UCTOYHUK
NMUTAHUA

PACXOOOMEP
3AMUC-BUXPb

NCTOYHUK
NMUTAHUA

PucyHok B.10 — Cxema rodkro4eHus  npu rnoeepke rponusHbiM memooom

Lensb
NMATaHUA

24B—+
=
B

LUndppoBasn
Uenb

EEEEEEEE

12345678

EEIEEEEEE

12345678

R - pesucmop: OMJIT 0,125Bm; 1500m+10%

PucyHok B.11 — Cxema rnodknrodyeHusi npeobpasogamerieli 8 cemb ¢ UHmMepgheticom RS485

cmp. 56
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lMpunoxeHue B
(cnpaso4Hoe)

CxeMbl MOHMaxa, 2abapumHsie, npucoeduHuUmMesibHbIe pa3mepbl U Macca
pacxodomepoe. Pazmepbl MOHMaXHbIX 6CMaeoK U MPOK1adokK

PucyHok B.1 - Cxema MoHmaxa ripeobpasosamerneli bechriaHye8020 UCMOIHEHUS
«CIHO8UY»

PucyHok B.2 - Cxema MoHmMaxxa ripeobpasosamernel ¢hriaHye8biX UCMOMHEeHUU

cmp. 57
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3HaveHus Fa6apI/ITHbIX N npncoeanHNTENbHbIX pa3dmepoB npeoﬁpasoBaTeneﬁ pa3nmn4HbIX WCMONHEHUN, a TaKkKe

lMpunoxeHue B

pa3mepbl MOHTaXXHbIX BCTABOK, (oJTaHLEB M NPOKNaAoK NpuBedeHbl B Tabnuuax Kk pucyHkam B.3...B.10.

155 140
P - —
e i i N
\J | A 7N | L/
-¢www.emis-kip.ru ¢- -+-
\J
[]
' I
C
e
A
L
H, Mm
HUcnonHeHue A, MM L, Mmm C, Mm Macca,

100°C | 250, 320°C 460°C ke
015 65 66 315 - - 15 3,9
025 65 66 315 482 595 25 4,2
032 72 66 320 487 600 32 4.4
040 80 70 325 492 605 40 4.5
050 90 85 330 497 610 50 5,7
065 105 98 345 512 618 65 7,0
080 120 110 355 522 625 80 8.4
100 140 110 360 527 635 100 11,7

PucyHok B.3 - Pasmepbi npeobpasogamerieli becghriaHUe8020 UCMOTHEHUST «CIHO8UY
¢ OasrnieHuem 00 6,3 Mlla

cmp. 58
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155

140

lMpunoxeHue B

Ay <=100 mm
‘www.emis-kip.ru ‘
<
nots. d Dy >= 125 wm
Py <=2,5 MNa
A e D
AVY _— —— N N <
-4 4+ _ ] | - Ve
/ \\
— / =
o ;%I - N - - - Ay >= 125 mm
J = \ ] Py>=4Mna
\
-1 17 [~ - - e
Q& B
| ] | <
L —
" I H, mm M
cnos- aene- L, MM ac-
wewue |nuepy,| 2 | A | B C, 100°C 250, 320°C 460°C d | n |7,
MM MM MM MM MM wm
(AQy, mm) | MIla K2
[ PP (] PP (] PP (] PP
1,6-4 65 39 95 14 4 | 54
015 150 - 15 315 - - - - -
6,3 100 65 140 18 4 8
1,6-4 85 115 14 4 6
025 65 150 150 25 315 | 315 | 482 - 595 -
6,3 100 140 18 4 8
1,6-4 100 140 18 4 7
032 72 150 150 32 320 | 315 | 487 | 482 | 600 | 595
6,3 110 155 22 4 9
1,6-4 110 150 18 4 8
040 80 150 - 40 325 - 492 - 605 -
6,3 125 170 22 4 11
1,6-4 125 165 18 4 9
050 90 167 167 50 330 | 320 | 497 | 487 | 610 | 600
6,3 135 180 22 4 13
1,6-4 | 145 185 18 8 11
065 105 160 - 65 345 - 512 - 618 -
6,3 160 205 22 8 16
1,6-4 | 160 200 18 8 13
080 120 196 196 80 355 330 522 497 625 610
6,3 170 215 22 8 18
1,6-4 | 190 235 22 8 15
100 140 160 160 100 360 355 527 522 635 625
6,3 200 250 26 8 23
125 1,6-2,5 | 220 184 270 260 - 125 360 - 527 - 645 - 26 8 22
6,3 240 176 295 260 - 125 365 - 532 - 650 - 30 8 23
1,6-2,5 | 250 212 300 300 - 148 370 - 537 - 655 - 26 8 29
150 4 250 204 300 270 - 138 375 - 460 - 655 - 26 8 25
6,3 280 204 340 270 - 138 375 - 460 - 655 - 33 8 30
200 1,6-2,5 | 310 278 360 320 - 206 405 - 572 - 685 - 26 12 42
4 320 | 260 | 375 310 - 185 | 405 - 490 - 685 - 30 | 12 | 35
250 1,6-2,5 | 370 | 335 | 425 320 - 259 | 425 - 592 - 720 - 30 | 12 | 63
4 385 | 313 | 450 367 - 250 | 430 - 518 - 720 - 33 | 12 | 70
300 1,6-2,5 | 430 | 390 | 485 320 - 307 | 435 - 602 - 750 - 30 | 16 | 77

PucyHok B.4 - Pasmepbi npeobpasosamerieli hriaHUe8bIX UCrO/HeHUL

cmp. 59
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lMpunoxeHue B

155
* |
|
|
- L
-¢www.em s-kip.ru-‘-
R5
— % ; Z 7 ‘7}
( 10
-—0H- ] - Ol QO
7H
<
L
Tunopasmep | UcniontHeHue | A, MM B, Mmm C, Mm D, Mm L, Mmm H, Mm | Macca, k2
50/10 20 8,5
50/20 nno 32 8,2
50/35 92 40 50 80 140 325 8
50/60 50 7,5
50 C 50 7,5
80/20 32 18
80/35 nno 40 17,5
80/50 140 50 80 128 160 350 17
80/150 80 15
80 C 80 15
100/25 40 16,5
100/50 nno 50 16,5
100/200 140 100 100 128 160 350 12
100/300 100 12
100 C 100 12

PucyHok B.5 - Pasmepbi npeobpasogameneti ucrionHeHus: «[1M10» u «caHA8uY» ¢ 0asneHuem cebiwe 20 Mla

cmp. 60
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lMpunoxeHue B

145
J
1 _ Iy, MM B, H, C*, Macca,
Y, MM MM MM Kr
200 - 500 1160 | 1230 350 21
9 600 - 1100 | 1460 | 1530 350 22
1200 — 2000 | 1160 | 1230 350 21

* C =230 MM Anst MOHTa)a MeTooM
«ropsiyent Bpe3Kkum»

&l5
&80
@00
Q
|AERImERA | jRERARIERA|
A l‘__'ll L i l‘_ ] I
m a8 , §
8 oms.
I = |
O ! | HH !
‘\—//
&0
| I

Paamepbl npuBapHoOro natpybka Ha
pasnenne 1,6 MlMa

"
LLLLL J LLIALLL)

#H5

PucyHok B.6 - Pasmepbi nozpy>Hoeo rnpeobpasosamersis Ha OasneHue 1,6 Mla

cmp. 61
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lMpunoxeHue B

B, H, Macca,
MM MM Kr

200 - 500 740 | 810 19
600 - 1100 | 1040 | 1110 20

Oy, Mm

| —
430 1200 — 2000 | 740 810 19
&30
|
m T 290
m ( 1 MM
== Q
T | & [1=' \
0 -— X , S
—
8 oms.
— @ |
! ‘\__/
— &0
80 Pasmepbl npuBapHoro natpybka Ha
o pasnenne 2,51 4,0 MlMa

PucyHok B.7 - Pasmepbi nozpy»Hoe2o npeobpaszosamersisi Ha dasneHue 2,5 u 4,0 Mla

cmp. 62
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lMpunoxeHue B

190 (360)

Pa3mep B ckobOkax — Anst TemnepaTypHbIX UcnonHeHun +250°C n +320°C

PucyHok B.8 - Pasmepsi npeobpasogamerieli QUcmaHUUOHHO20 UCMOMIHEHUS.
OcmarnbHbie pasmepsi cM. Puc. B.3 u B.4

©
° L h14
=
o
c
L h14
63 7
@ - o
25 ~
s o = S — ol m
r +—— 1 = <
(8] <
UcnoneHue "candeuy" do 6,3 MMa (7]

Mamepuan - Cmans 20 FOCT 1050-88
dnaHyesoe ucnosiHeHue

L h14 R5 Mamepuan - Cmans 20 FOCT 1050-88
63 5 s 2
(L “
25 @
¥ 3
= T —_ a
<o 10
(C-4) H14
4 e
UcnonHeHue "MNA" u "caHdsuy" cebiwe 20 MIa Mpoknadka
Mamepuan - Cmanb 20 FOCT 1050-88 Mamepuan - [NlapoHum MOH 2 FOCT 481-80

PucyHok B.9 — Pasmepbi MOHMa)XHbIX 8CMasoK U Mpoknadok
cMm. Puc. B.3,B.4,B.5

cmp. 63
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lMpunoxeHue I

(cnpaeoyHoe)
Komnnekm moHmaxHbix 4acmeu (KMY)
Ta6bnuua I''l Cocmas KMY dns npeobpasosameneti 3B-200
Konuyecmeo, wm.
Komn- | & cmae komnnexma Ly 15, 25 Ly 80 Oy 125, | Ay 200 MR
Jiekm 169 ' ' ' YaHue
32, 40,50 |AY 85| 100 150 250 | AV 300
(T ELTITY A 2 2 2 - - - ©
o SE AR
5 Wnuneku 4 8 8 - - - S g < S
Qs Faiiku 8 16 16 : : - |8&%m
S Wad6er 8 16 16 - - - |B£89
AN g T Yo
lpoknadku 2 2 2 - - -
dnaHybI * 2 2 2 2 2 2
e Bonmsi 8 16 16 16 24 2 | $85%
| E = o I
aE laiiku 8 16 16 16 24 2 | &8¢
) = X 0
S Waibbi 16 32 32 32 48 64 ',::[ g B
lMpoknadku 2 2 2 2 2 2
* - - - -
Q dnaHybi 2 2 L0 s
g Bonmbi 8 - 16 - - - (E 3 5 g
Qs Taiiku 8 - 16 - - - 883 5
g = X o 3
o - - - -
S Lai6bi 16 32 ',::[ S >
lMpoknadku 2 - 2 - - -

* ®naHupbl niockue Ons GasneHus 1,6 u 2,5 Mla; eopomHukosbie — dnsi dasneHusi 4 u 6,3 Mla

Tabnuua I'.2 KpenexHbie demasu Onsi npeobpasosamerneli 3B-200 ¢ munom coeduHeHusi «C» do 6,3 Mla

Ay, LWnunbka latika

MM 1,6-2,5 Ma 4 Mla 6,3 Mlla 1,6-2,5 Mlla 4 Mlla 6,3 Mlla
;g M12x130 M12x130 M16x150 M12-6H (S18) | M12-6H (S18) M16-6H (S24)
32 M16x155 M16x150 M20x160

40 M16x155 M16x150 M20x170 M16-6H (S24) | M16-6H (S24) M20-6H (S30)
50 M16x175 M16x170 M20x190

65 M20x200 M20x200 M24x220 M20-6H (S30) | M20-6H (S30) M24-6H (S36)
80 M16x195 M16x200 M20x220 M16-6H (S24) | M16-6H (S24) M20-6H (S30)
100 M20x215 M20x220 M24x240 M20-6H (S30) | M20-6H (S30) M24-6H (S36)

Ta6bnuua I'.3 KpenexHbie demanu Onisi npeobpazoeam

eneli 3B-200 ¢ murniom coeduHeHuss «®», «OPx»

Ay, Bormm latika

MM 1,6-2,5 Mlla 4 Mlla 6,3 Mlla 1,6-2,5 Mlla 4 Mlla 6,3 Mlla
;: M12-6gx55 | M12-6gx55 | M16-6gx70 | M12-6H (S18) | M12-6H (S18) M16-6H (S24)
2(2) M16-6gx60 M16-6gx60 M20-6gx75

50 M16-6H (S24) | M16-6H (S24) M20-6H (S30)
65 M16-6gx70 | M16-6gx70 | M20-6gx90

80

100 | M20-6gx80 | M20-6gx80 | M24-6gx100 | M20-6H (S30) | M20-6H (S30) | M24-6H (S36)
125 M24-6Gx100 M27-6gx115 M24-6H (S36) M27-6H (S41)
150 | M24-6gx100 M30-60x130 | M24-6H (S36) M30-6H (S46)
200 M27-6gx115 g M27-6H (S41)

250 M30-6gx125

300 M27-60X115 e 0] M36-60x160 | M27-6H (S41) | M30-6H (S46) | M36-6H (S55)

cmp. 64
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lMpunoxeHue I

C s C o

b X

< c

4
m o uw < m| Al W +———- <
/ /
JHasneHne 1,6 n 2,5 Mlla JHasnenne 4,0 n 6,3 MlMa
UcnonHeHue HaeneHue | A, B, C, D, E, n, d, Macca,

Ay, mm) Py, MMa | mm MM | MM | MM | MM | wm | MM K2
<25 115 13 85 19 4 14 1,0

015 4 65 115 14 85 15 4 14 1,1
6,3 135 18 100 15 4 18 2,2

<25 115 13 85 33 4 14 1,0

025 4 65 115 14 85 25 4 14 1,1
6,3 135 20 100 25 4 18 2,2

<25 135 17 100 39 4 18 1,7

032 4 72 135 16 100 31 4 18 1,8
6,3 150 21 110 31 4 22 2,9

<25 145 19 110 46 4 18 2,1

040 4 80 145 16 110 38 4 18 2,1
6,3 165 21 125 37 4 22 3,7

<25 160 21 125 59 4 18 2,7

050 4 90 160 19 125 48 4 18 2,7
6,3 175 23 135 47 4 22 4,5

<25 230 | 25 190 78 8 22 6,7

065 4 105 | 230 23 190 66 8 22 8,6
6,3 250 29 200 64 8 26 12,8

<25 195 23 160 91 8 18 4,0

080 4 120 | 195 21 160 78 8 18 4,6
6,3 210 27 170 77 8 22 7,0

<25 230 | 25 190 | 110 8 22 57

100 4 140 | 230 23 190 96 8 22 6,8
6,3 250 29 200 94 8 26 10,5

Paswmepsbl A, B, D, n x d onst npeobpasoBatenen naHueBoro ncnosnHeHnsi cm. Puc. B.4

PucyHok I'.1 - Paamepsi chnaHuyes KMY 0nis npeobpasosamerneli becghrnaHyego20
UCIOHeHUs1 «CaHO8UY» Onsi aeneHul do 6,3M(a
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Tabnuua I'.4 KpenexHbie demarnu 0nsi npeobpazoeamenel ucronHeHusi <M 0» u «caHOsuY» ¢ OasrneHuem
cebiwe 20 Mlla
T u [aii Konuyecmeo, wm.
unopasmep funbka auka PnaHubI Wnunsku laiku
50/10, 50/20
50/35. 50/60, 50C M24x260 M24-6H (S36) 2 8 16
80/20, 80/35
80/50, 80/150, 80C M30x320 M30-6H (S46) 2 8 16
100/25, 100/50
100/200, 100/300, 100C M36x360 M36-6H (S55) 2 8 16

©
b
[ ==
s :
f
m O uw <
R4 N
-
7ah\
L
A, B, C, D, E, L, n, d,
Tunopasmep Macca, ke
MM MM MM MM MM MM wm MM
50/10, 50/20
50/35, 50/60, 50C 80 210 37 160 46 95 8 26 11
80/20, 80/35
80/50. 80/150. 80C 128 290 51 230 80 132 8 33 27
100/25, 100/50
100/200, 100/300, 100C 128 360 63 292 102 175 8 39 53

PucyHok I'.2 - Paamepbi cpnaHuyee KMY dnsa npeobpasosamenet ucrnonHeHus: «[M0» u «caHA8uUY»
¢ OasneHuem cabiwe 20 Mla

Ta6bnuua I''5 Mamepuan ¢riaHues KMY 0nsi npeobpazosamernel ¢ dasneHuem cebiwe 20 Mla
MakcumanbHoe daesieHue, MurumanbHasi memnepamypa okpyxaroujeli cpeobl
Mrla T2-40<T T<-40 T
20 Cranb 20 Cranb 092C
25 Cranb 09I2C Cranb 092C
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UHcmpykyusi no npumeHeHuro npozpammbl «<IMUC - Uumezpamop»

Mporpamma «3MUC - Uumezapamop» npefHa3HavyeHa Ang onpoca U HacTpourku npeobpasosaTens no
LMdpoBOMY MHTEPGENCY C MOMOLLILIO NepCcoHansHoro koMmnetoTepa (fanee lK).

Ona yctaHoBkn nporpammbl «3MUC - HUHmeepamop» Heobxoaumo 3anyctuTb pann
«EMISSoftware_ X X X.exe», rge X.X.X - Bepcusi NporpamMmMHOro npogykra. locne 3anycka Ha 3KpaHe MOHW-
Topa [K nosBuTcs OKHO MacTepa yctaHoBku. Cnedys MHCTPYKUMSAM macTepa, Heobxogumo yCTaHOBWTb Mpo-
rpammy.

[nsa 3anycka nporpammbl Heob6xoamMmo BbibpaTbe NyHKT MeHo «MYCK> Mporpammbi> EMISSoftware>
MHterpaTtop X.X.X». BHUMAHUE! Mporpammy Heo6xoaMmo 3anyckaTb OT MMeHU agMuHucTtpartopa! lMNe-
peA 3anycKom nporpaMmbl HEOGXOAMMO BbIKIMIOYUTb MHTEPHET Gpay3ep, B NPOTUBHOM Clly4yae BO3MOX-
HO 3aBMCaHue NporpamMmbil.

Mocne 3anycka nporpaMmmbl Ha akpaHe MK nosiButcsa okHo nporpammbl «AMUC - Uumezpamop». Ecnu
nporpaMmma 3anyckaeTcs BriepBble, aBTOMaTUYECKN BKIIOUUTCS PEXMM MOMCKa NpMBopoB, noakmnoyeHHbIx K MK.
B «okHe coobLeHnn» (HWKHASE YacTb FMaBHOro OKHa) NOSIBUTCS coobLleHre o 3anycke novcka. B «cnucke ycT-
poncTB» (fleBasi YacTb [M1aBHOMO OkHa) OyayT oToOpaXKeHbl agpeca 1 OnuMcaHus BCeX HanOEeHHbIX MPUOOpPOoB.

B cnyyae ecnu, nporpamMmma He HaxoauT noaknioveHHbIn k MK npeobpasoBartens, HeobxogMmMo npose-
pyTb MPaBUbHOCTb MOAKMIOYEHNs npeobpasoBaTtens K K, Hanvune HanpsKeHUs NMUTaHWA U HaCcTPOWMKM Mpo-
rpaMmmbl. [Insi n”3MeHeHNs HacTpPOeK NporpamMmmbl HEOOXOAMMO HaxaTb KHOMKY «HacTponkn» Ha naHenun UHCTpy-
MeHTOB. B nosiBmBLUEMCS OKHE HEOBXOAMMO yKasaTb ncnonb3yembli COM-NOPT M CKOPOCTb Nepefayn OaHHbIX,
yCTaHOBMEHHYO B npubope (Npu Bbinycke npeobpasoBaTenst U3 NpPoM3BOACTBA CKOPOCTb YCTaHaBNMBaeTCs
pasHo 9600 60A) 1 HaxaTb KHOMKY «OK».

[nsa paboTbl ¢ 0 AHUM 13 HaWAEHHbIX NporpaMmmMmor npeobpasoBartenen HeobxoaANMO ABOVHBLIM LLIEMYKOM
NEeBOV KNaBULLIM MbIIW UMW HaxaTMeM KnaBuwn «Enter» BblIOpaTb COOTBETCTBYHOLWMIA NpeobpasoBaTtens B
«CMUCKE YCTPONCTB».

Mpn BbIOOpPE npeobpasoBaTens, B OCHOBHOW 4acTU OKHa OyayT OTOOpakeHbl MapamMeTpbl BKIALKW
«MoHumop» (pucyHok [].1), a TaK e nosBATCA Bknagkn «Perynupyemble napameTpbl», «Heperynupye-
Mble napameTpbl», «CneKTp» N «YcTaHOBKay.

Ha Bknagke «MoHumop» pacnonoxeHbl 4 pasgena napametpos: «MoHuTopuHr pacxoga», «WH-
c¢hopmMaLMOoHHbIe BbixoAabl», « PyHKUUA ycpeaHeHusi no N- Toukam» 1 «lMapamMeTpbl NOrpyXHbIX pacxo-
AOMEpPOBY.

Pasgen napametpoB «MOHMUTOPUHr pacxopa» oTobpaxaeT u3MepeHHble 3Ha4YeHNsi MTHOBEHHOIO pac-
Xofa, HaKonneHHoro o6bLéma, aMnnMTyadbl U YaCcTOThbl CUrHana.

Paspen napameTtpoB «MH(OpMaLMOHHbIE BbIXOAbI» 0TOOpaXKaeT COCTOsIHME 4YaCTOTHOIO M TOKOBOTO
BbIXOJO0B.

Pasgen napameTpoB «®yHKUMA ycpeaHeHuss no N- Touykam» Mo3BonseT onpeaenntb cpedHee 3Ha-
YeHVe TekyLlero pacxoa no 3agaHHOMY KOMNUYECTBY TOUEK U3MEPEHNS.

MapameTp «KonuyecTBO TOUYEK» NO3BONSET 3a4aTb KONMYECTBO TOYEK U3dMepeHud. [ina yero Heobxo-
OVMMO B CTPOKE COOTBETCTBYIOLLEIO 3HAYEHUS U3MEHWTb BENMYUHY 3HAYEHUS.

MapameTp «Tekywas Touka» OTOOpakaeT KONUYECTBO TOYEK U3MEpPEeHUsa pacxoaa, Nno KOTOPbIM Yxe
NpOLLSO yCpeaHEeHue.

MapameTp «Tekywmn pesynbTaTt, M3*/4» O CTpOKe 3HAYeHUs OTOOpakaeT CpeHUIA pacxon no Tekylle-
My 3HaYEHUMIO TOYEK M3MEPEHMS pacxoaa.

[ns BbINONHEHUS yCpeAHEeHNsi HEOOXOAMMO HaXkaTb KHOMKY «BbIMOJTHUTLY, N1 OCTaHOBKM npolecca
YyCPEeAHEHUsI KHOMKY «He BbINOSHATbY.

MapameTp «UHTepBan 3anpocoB» YyCTaHaBnMBaeT BPeMs B MUITNIMCEKyHAAX, 4Yepe3 KoTopoe npo-
rpamMmma nocbinaeT 3anpoc Npubopy Ha YTeHue NnapameTpoB.

[na norpyxHelx npeobpas3oBaTtenen Ha Bknagke «MoHumop» cylwlecTByeT pasfen napameTpoB —
«MapameTpbl NOrpPyXHbIX PacXo40MepoB».

MapameTp «OdnameTp Aatumka d» oToOpakaeT BHYTPEHHWUI AMamMeTp NOrPYXHOro AaTymka pacxoga.

MapameTp «PakTuyeckum guametp Dcb» 3a0aeT TOUHbIN BHYTPEHHUI AnameTp Tpybonposoaa.

MapameTp «MybuHa ycTaHOBKU» MO3BOMSET 3a4aTb TOYKY YCTaHOBKW faTyuka pacxopa. B sasucu-
MOCTU OT BbIBpPaHHOW TOYKM YCTAHOBKM Nporpamma noAcTaBrnsieT onpederneHHoe 3HadeHmne KoaddpuuneHTa no-
rpyxeHust Kv, KoTopoe MOXHO BMOCNEACTBUN U3MEHWUTb.

MapameTtp «KoadbcuumeHT norpyxeHna Kv» yctaHaBnnBaeT OTHOLLIEHWE CpedHen CKOPOCTU MOTOKa
B TpybonpoBoae K CKOPOCTM NOTOKa B TOUKE YCTAaHOBKM AaTymMKa pacxoaa.

MapameTtp «KoadhchuumeHT 3ateHeHUa K3» nossonseT 3agaTb KOIMPUUMEHT, YYMTbIBAOWMN 3aTe-
HeHue NoToKa MOrpy>XHOM LUTAHIoN.

lMocne BBOOA yKa3aHHbIX NapaMeTpoB nporpaMmma paccuntbiBaeT «llonpaBoyHbIi Ko3adduumneHT S» ,
a Tarke «PakTu4yeckum pacxoa» 1 «®akTM4eCKMn BeC uMnyrbca» pacxogomepa, nepecyMtaHHble Ha yKa-
3aHHbIV BHYTPEHHWUI anameTp Tpybonporoaa.
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Anpec:036 YeTaHoeka | MoHuTop |Heperynvpyenble NapamMeTpsl I PErynMpyemsIe NapameTphl I CI‘IEI{T[Jl
*naeHtuduratop:FF = ~ - : .
* pHamnkaTop:FF M Morumonunz pacxoda = -~
*ID vekcT:V06 (omynsuns |||+ Msnosennsiii pacxod | M3y _ 66,826 I:|:
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§56630$35520575| | e ' 53057 o
e Ko x 0.0282214458057509
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*ID TekCT: * Konuvwecmso moysx 1000
=10 hex: $00S01802802 ¥ P A 0
¥ Texvigui pesvasman , M3y a.00000
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* Pawmuneciull Suavemp De. | 2300000
* Fvbuha Vemanosxu |8 WIOYKE CRECHI CROpocHet
* Koadpunuenm nospvocenus Kv 14,0000
* Kosgdunuenm samerenus F3 09083 -
Il !

PucyHok [].1 — Bknadka «MoHumop»
B okHe Bknagkn «Heperynupyemble napameTpbl» (pucyHok [.2) B pasgene «O6wme cBegeHus o
npu6ope» oTobpaxeHbl 06LIME CBEAEHMS O NOAKIHYEHHOM U BbIOpaHHOM npubope. OTn cBeAEeHUS OOMKHbI
coBnagaTb C NnapaMeTpamu, KOTOpble 3anvcaHbl B macnopTte npeobpasoBarens.
MapameTtp «LeHa umnynbca, n/umn» otobpaxaeT 3HayeHue pacxona NPUCBOEHHOr0 OAHOMY UMMYMb-
Cy YacToTHOro curHana. LleHa nmnynbeca MoxeT MMeTb TOMbKO ABa 3HAYEHUS: ANsl U3MEPEHUS XNAKON cpedbl 1
AN n3MepeHns raszoobpasHon cpefbl. 3HaYeHMe MEHAETCS aBTOMaTUYECKM NMPU U3MEHEHUN 3HAYEeHUs n3me-
psieMou cpefbl BO BKNnagke «Perynupyembie napameTpbi».
Pasgen napametpoB «lapameTpbl TOKOBOro Bbixoaa» oTobpaxaeT 3HayeHus pacxoda, COOTBETCT-
BYIOLLIME 3HAYEHMSM CUMNbl TOKa TOKOBOroO curHana 4 n 20 mMA.
MapameTp «UHTepBan 3anpocoB» yCTaHaBnMBaeT BPeMs B MUITNIMCEKyHAAX, 4Yepe3 KoTopoe npo-
rpaMma nocbINaeT 3anpoc Npubopy Ha YTEHNE NapaMeTpPOoB.

& 3MMC-Whrerpatop 2.2.17
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Aapec:036 | YeTaHoBKa | MonuTop | HEperymMpyemble NapaMeTphl | PerynuMpyeMsis NapaMeTpil I CriexTp |

* uaeHTHbukaTOpIFF T = g
= wHauKaTop:FF Bijle coecenus o npubope -

*ID TekcT:W0A [a-mylnﬂuwﬂ_ * Veroswsili Suausmp, 1 |22

* 1D hex: §56530536520828 ||| ok

Anpec:037 Cepuiineili HoMep 45935

= yaeHTHMKATOP:FF * Huanason no sode, m3/y |0.8..26 f

* wHamKaTop:FF * Huanasox no sascnny, M3y |7 200 | l
= ID TexcT:V05 (omynauns |
Anpec:033 . e [Tapauempsl SUCIOUMMVTECHOSD SHIX00Q -2 [

* neHTdiKaTop:Ad * Hewa wwmvasca, v'un |0.08

* wHOMKaTOop:FF

=D TEKCT! [apauemps moxoSo0s0 SelX003 - |

* ID hex: 00501502502 * Tox ud * Pacxoo, a3y
Agpec:040 4 T .G i o

* paeHTudmraTop:AD :

* UHAMKaTopP:FF 20 | 288

=ID TexcT: |

* 1D hex:$00§01502502 Humepsar sanpocos. Mc. 1000

Il |
11:35:57: Bribpad npubop © ceTeBRIM aapecoM = 36

PucyHok [1.2 - Bknadka «Hepeaynupyembie napamempbi»

cmp. 68




02 diiiG 9B200.000.000.000.00 P9

Bknagka «Perynupyemblie napameTpbi» (pucyHok [.3) imeeT 4 pasgena:

- «MapameTpbl cBA3K NpuGopay;

- «[MapameTpbl, perynmpyemsbie nosfib3oBaTenemy;

- «[MapameTpsbl, perynmpyembie noBeputenemy;

- «OTCeYKn N0 MUHUMaANLHOMY pacxoay».

B pasgene «lMapameTpbl cBA3M npubopa» otobpaxkaeTcss agpec npubopa M CKOPOCTb OOMEHa WH-
dopmaumen. CkopocTb 0OMeHa BbIOMpaeTcsl M3 CnNucka 3HaA4YeHU npegnaraeMbix nporpammon. [nsi Boibopa
3Ha4YeHUN U3 cnucka, HeobXxoaMMO YCTaHOBUTb KypCcop B MoJfie ¢ COOTBETCTBYIOLLEM 3HA4YeHUeM, NMocre 4ero B
NosIBMBLLEMCS MOfe CO CMUCKOM BblOpaTh HEOOXOAMMOE 3HaYeHUe 1 HaxXaTb KnaBuwy «Enters.

MapameTpbl pasgena «MapameTpbl, perynupyemMbie nonb3oBartenemM» MoryT 6biTb cBoO60AHO n3me-
HEHbl.

MapameTp «OTCcevka No cune curHamna» no3BofsieT perynupoBaTb 3Ha4eHUEe BENMYMHbI YyBCTBUTEb-
HOCTU Npubopa K BUBpaunsMm n MoxeT BbiTb M3MEHEH B CTOPOHY YBENUYEHWUS A0 Takon BEMUYUHbI, NPU KOTO-
pom ByaeT NOMHOCTBLI0 YCTPaHEHO BrMsiHWME BMOpaumm (MpyM OTCYTCTBMM pacxofa 3HadeHue MrHOBEHHOro pac-
xofa 6yaet paBHO Hymo). 1o ymonyaHuio OTceyka no cune curHana 3agaeTcsl paBHOW MOMNOBMHE aMnnTyAbl
curHana (B yCnoBHbIX €AMHULAX) NPpY MMHUMAarnbHOM pacxoge, HO He MeHee 150 yCrnoBHbIX eanHuL,.

3HaueHne napameTpa «demncpupoBaHue» BbibupaeTca u3 paga: 0,25; 2; 4; 8; 16 Ana NoBblILIEHUS
CTabunNbHOCTW NOKa3aHW MTHOBEHHOIO pacxoda, MCXOAs U3 peanbHOW CTabuIibHOCTU N3MepSeMOro noToka.

MapameTpbl pasgena «MapameTpsbl, perynupyembie noBeputTenemM» BrusiOT Ha MeTPOSorMio npeobd-
pasoBatens, NO3TOMy MOryT OblTb U3MEHEHbI TONBKO MPU CHATUM MEXaHWYECKOW 3aluMTbl OT 3anucu HOBbIX
3Ha4yeHun — cMm. n.2.3.3.

MapameTp «M3mepsiemas cpepa» 3agaeT OgHy M3 OBYX CPed B HUCMaAaloLWeEM MEHIO:

- «KMAKOCTbY» (UCMOMb3yeTCH NPU N3MEPEHNN XMUAOKOCTEN M Npy NOBEpKe NpeobpasoBaTens Ha XUgko-
CTHOW pacxoOMepPHOW YyCTaHOBKe);

- «rasoobpasHas cpega» (MCNonb3yeTcsa Npu U3MepeHun rasoobpasHor cpedbl 1 Npu NoBepke npe-
obpasoBaTens Ha BO3AYLIHOW PacXxo4OMeEPHOW YCTaHOBKE).

Mpu noeepkax npeobpasoBaTens Ha pacXoAOMEPHbIX YCTaHOBKax HeOOXOAMMO YCTaHOBWUTb COOTBET-
CTByIOLLEE 3HA4YeHVe n3mepsaemMon cpefbl. [locne noBepkn HEOOXOAMMO YCTaHOBWUTb UCXOOHOE 3HAaYeHue n3-
MEepsiEMON cpedbl N YCTaHOBUTb MEXaHUYECKYIO 3aLLUUTYy OT M3MEHEHMs napaMeTpoB (MepeknioYnTb 3alnTHbIN
nepekmnoyartens B nonoxexHne «OFF»).

MapameTp «TemnepaTypHbIA Anana3oH» B HUCMajawLweM MeHI0 No3BonsaeT BbibpaTh U3 3a4aHHOro
psga TemnepaTypHbld AnanasoH uamepaemon cpefbl. Kaxxgomy gunanasoHy nNporpamMHO COOTBETCTBYET CBOM
KoadhpmuMeHT TemnepaTypHOW KOppekuun pacxoda. Ha npeanpuatmn nsrotoButene ycTaHOBMEH AManasoH,
COOTBETCTBYIOLLNIA TemnepaType n3MepsieMoun cpefibl COrfiacHoO OnNpoCHOMY NUCTy notpebutens. MNMpu oTcyTCT-
BUM CBEAEHUI O HOMMUHAIbHOW TemnepaType no ymonyaHuoo Ans ucnonHeHnsa 100 no TemnepaTtype ycTaHaB-
nuBaetcst 3HadeHune 0...50, ana ucnonHeHust 250 — 3HayeHne 100...150, ana ucnonHeHust 320 — 3Ha4YeHue
250...300, ansa ucnonHeHus 460 — 3HavyeHue 400...450. Npu noBepkax HeOOXo0AUMO yCTaHaBNMBaTb AuanasoH,
COOTBETCTBYIOLLMIA TeMnepaType paboyen cpefbl pacxoaoMepHOM ycTaHoBKU. [locne nosBepkn Heobxoammo yc-
TaHOBUTb Anana3oH, COOTBETCTBYIOLLUA TemnepaType nsMepsemon cpeapl.

BenuunHa napametpa «KoaddumumeHTt koppekuun» (K-cbakrop B 6onee nos3gHmx Bepcusix) yctaHoB-
fieHa Ha npegnpuaTiM Npy kanubposke npeobpasoBaTens. [ns NorpyxHbix npeobpasoBaTenen ykasbiBaeTcs
K-cbakTtop gatumka pacxoga. lNpu noBepke npeobpasoBaTens B SKCNyaTaluMmM Ha pacxogoMEpPHON YCTaHOBKE
3TOT NapamMeTp MOXET ObITb YTOYHEH. VI3MeHeHne BennymnHbl JOMKHO ObiTb OTOOpaKeHo B macnopTte Ha npe-
obpasoBatenb. K-gakTtop (ero s3Ha4yeHne) COOTBETCTBYET OOBEMY XKMAKOCTU NPUXOAALLENCS HA OAMH BUXPb 3a
Tenom obTekaHus, 3aPUKCUPOBaHHOE 3NEKTPOHHbLIM BOKOM.

MapameTpbl pasgena «OTcedykn N0 MMHUMarNIbHOMY pacxogy» OoTobpaxalT MUHMMAanbHO 3amMmepse-
MYI0 BEMMYNHY pacxoda no Buaam uamepsemMon cpebl. T.e. Npy 3Ha4YeHUU pacxoja MeHblLle BeNUYUHbI JaHHO-
ro napameTtpa, npubop otobpaxaeT BennumHy pacxoga pasHon 0.

lMapameTp «UHTepBan 3anpocoB» yCTaHaBnMBaeT BPeMs B MUITNIMCEKyHAAX, 4Yepe3 KoTopoe npo-
rpaMmma nocbinaeT 3anpoc Npubopy Ha YTeHne napameTpoB.
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PucyHok [1.3 - Bknadka «PezynupyemMbie napamempbi»

BHUMAHUE! Bknadka «Cnekmp» Onsi anekmpoHuku eepcuu V06 umeem OonosnHUmMesnbHyo
pyHKUUIO ebipe3a napa3umHbix Yacmom, OaHHasi (hyHKUUs1 onucbieaemcsi omoesibHO, nocjie 8K1adku
«Cnekmp».

Ha Bknagke «Cnektp» (pucyHok [].4) oTobpaaeTcs CnekTp 4acToT BXOAHOro curHana.

MHCcTpymeHThl pa3gena «MapameTpbl 3anmMcu» No3BOMSOT NPOU3BECTM 3aMUCh CMEKTpa BO BHELUHWUIA
hann c pacumpeHnem emz2. [1na 3anncu cnekrpa HeobXxoaAMMO HaxaTb KHOMKY «3anucb CNeKTpa», Nocne 4Yero
B NOSIBUBLLEMCS OKHe BblbpaTb darin (M1 MecTononoXeHne) B KOTOpbIN ByaeT NponsBoauTbCA 3anuck. B npo-
Lecce 3anucy napameTp «3anucaHo 3Ha4YeHUNy» oTobpaxkaeT KONMYECTBO 3HAYEHNIN CHUMTaHHbLIX U3 Npubopa.

B npouecce 3anucu ectb BO3MOXHOCTb MPUOCTAHOBUTL 3anucb. [N NpUOCTaHOBKW 3anmucu CNekTpa,
HeoOX04MMO HaxaTb kHomnky «MpuocTaHOBUTL 3anNUCb.

[na Toro, 4ToGbl 3aKOHYUTL 3anucb cnekTpa B dans, HeobxoauMO HaxaTb KHOMKY «3aKOHYMTb 3a-
nUcb».

B npouecce paboTbl ¢ Bknagkon «Cnektp», napameTtp «Ctatyc» oTobpaxaeT COCTOsiHUE 3anucu.

Kpome Toro, npu Knvke NeBOW KnaBuLIEN MbILLM MO MO0 OTPUCOBKM rpaduka B BUAe BCNIbiBaloLEn
noackasku otobpaxaeTcs 3HaYeHne YacToTbl, COOTBETCTBYHOLLEE 3TON TOUKE.

Kpome rpadmka Ha none oTpUCOBKM OTOOpakaloTcs: OTCeYka No Cune curHana — KpacHasi ropu3oH-
TanbHas MyHKTUPHasi NIMHUSA, oTceYvka No MUHUManbHOMY pacxody — KpacHas BepTuKanbHas MyHKTUPHAs NMHUS,
aunanasoH no nsmepsieMon cpeae — obnactb orpaHu4eHHast 3eneHbIMM BepTUKanbHbIMU CNITOLLIHLIMU NIMHUSIMA,
cucTema KOOpAMHAT, roe BepTukanbHasi oCb — amnnuTyna, ropu3oHTanbHas OCb — pacxoa.

Mpn paboTe B pexnme CMMynsauun B NOcrneaHern CTpoYke Tabnumubl oTobpaxkaeTcs BpeMsl, OCTaBLUeecs
[0 KOHLa 3anucu, Kpome 3TOro, BHM3Y Norisi 0TobpaxeHus rpadurka nosBnsaeTca «0eryHok», KOTopbI nokasbi-
BaeT NO3ULINI0 TEKYLLEro Kaapa B 3anucu.
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oo x| @ b

Anpeci038 ¥eTaHoska | MoHuTop | Heperymupyemsie napameT, P EMbIE MEDEMET CnexTp
* naeHTumkaTop:FF | : I e I oy Rk e Dbl|

*uHankaTop:FF
=10 TercT: V06 (oMynALMA
=D hex:556530536520528

B, Bl FERILICH -2

YTl

Anpeci037 Sanucaro snauenHul i1
= uaeHTHdMKaTOP:FF | Conamve | Januce He NpoUISOSUMCR |
= uHAMKaTOp:FF _ [ 3anncs mexpa |
: | Monumopuns pacxoda - .
= | * Awnrumvéia ve I 1548 .
A‘nup:gf'risdmmamp:nﬂ " Hacmoma Tu/ % \667.06333 HN 2442932
= nHamkaTop:FF | * Menosenneili pacxod , w3y -
#ID TeweT: 16:00:13
=1D hex: 500401802602 | i
Aapec:040 19383 1 | — OManazoH
* paeHTudmkaTop: AD 17238 B —
* mHankaTop:FF 15084 A |
*ID TercT: 12929 |
|| *1D hex:$00601502802 10774
| 8519 4 |
| 6404
4310 4 |
2155 4
0_____|__| ——— OES —_— a—— F —_— e e =
l 0 270 540 810 1080 1350 1820 1890 2160 2430 Ty
0,00 29,43 53,95 88,43 117,90 147,38 175,85 206,33 23581  265,28m3fu

| |
| 11:13:18: Buifipan np fiop ¢ cETEBLIM aapecoM = 36
11:13:21: Buibpar npibop © ceTesaiM anpe

PucyHok [1.4 - Bknadka «Criekmp>»

Ha Bknagke «CnekTp» Nnpnbopos, paboTatoLmx Ha anekTpoHuke Bepcun V06, NpucyTcTBYET AOMNOSHM-
TenbHas KHoMka «PuUNbTP YacToT» (pucyHokK [.5). [pn HaxxaTum 3TOM KHOMKK B NOfie OTPUCOBKM rpadouka muc-
Yyes3alT OTCEYKM U NUHUKM, onpeaensoLLmMe Anana3oH N3MepeHusl, U NOsIBRSIOTCA ABE BepTUKarnbHble CNMOLLHbIE
YepHble HanpaBnsoLWme Ana 3agaHus 06racTu Bbipesa napasuTHbIX YacToT, UBET hoHa Nors OTPUCOBKU rpa-
duka N3MeHsieTcst Ha Benbli.

r » — -
2 SMUC-Unrerpatop 2217 & Beepure TouHbIe 3HAUSHMA o=

Gaian  Momols

oAl
& o K | @ o 3Ha4EHHE AMNAMTYALL, Y. & 3z76E
Anpeci035 | MaHmTop E NapaMeTpel
naexThdicaTop:FF CrexTp 3navenue nepeoll Hanpaenaowes, M. I
= uHamkaTop.FF - i —
s i 164

= 1D hex: §56530536520528 || 5 3HaYEHHE ETOROH HANPAENAKILLEN
Anpec:037 | Paidin 4
= naeHTrdmraTop:FF MUCAHD SHAYEHUT
* wHamaTop:FF | Cmamve
= ID TekcT:V03 (omynauma) || )
*ID hex: 556530533520528

SAKOHYHTE 33Nt

Anpec:033 | Monumopunz pacxoda

= jneHTUdMKaTOP:AD | * dwnmumvda ve 1

*uHankaTop:FF | * Hacmoma Tu/ % LI00 19893 |

* 1D TexcT: . 0:00:06 ok ]
=1D hex: 500401502502 | 20405 ;| i : : .

Anpec:039 | 1

* uaeHTudukaTopiFF 1

* mHankaTopFF 10203 i

= 1D TerkcT:VO5 {oMynALMA)

=D hex:§56430535520523 | || O
Aapec:040

= uaeHTHdMKaTOp:AD
* wHamkaTop:FF

= 1D TercT! 1

= ID hex: 500801502802 1 A

A.upec:U‘}] t + t t t + t + |

= neHTHBMKATODIFF ] 20 40 60 80 100 120 140 160 180 Tu
*uHamkaTop:FF 0,00 4,26 8,53 12,79 17,06 21,32 2559 29,85 34,12 38,38 m3j

= ID TercT: V05 {omynawa) || =
* 1D hex:; $56530535520528

PucyHok [].5 — Bknadka «Cnekmp» rnpu ycmaHoeke obracmu ebipesa
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MepemelLasn HanpaBnswLWKWe, MOXHO 3a4aTb NPUMeEpPHYIO 0bnacTb Bbipesa, Nocre yCTaHOBKWU Hanpae-
nsoWmx HeobxoanMo HaxkaTb KHOMKY «OK», KOTopasi HaXoAUTCS Ha TOM e MecTe, rae bbina KHonka «®unbTp
yacToT». [locne 4ero NOSIBUTCA OKHO BBOAA TOYHbIX 3Ha4YeHWU. B gaHHOM okHe oToOpakaloTCsi 3HaYeHre am-
NNUTYAbl N0 yMonyaHuto (rnybrHa Bbipesa) U 3Ha4YeHWs1, COOTBETCTBYIOLLME PACMONOXEHMIO NNEBON U NMPaBOK
Hanpasnsawwmx (B Nepuax). MNocne ycTaHOBKM TOYHbIX HEOHXOOUMO HaxaTb KHOMKY «OK» B OKHE yCTaHOBKU
TOYHbIX pa3MepoB.

BHUMAHME: He 3akpbiealime npoz2pamMmy, noka He 6ydem 3aeepuwieHa onepauyusi.

Ha Bknagke «YctaHoBKa» (pucyHok []. 6) BblGupaeTcsa BMA y4acTka JO pacxo4oMepa, 3ajaetcs Anv-
Ha NpsIMOro yyacTka Ao pacxogomepa (8 1Y), n B 3aBUCMMOCTM OT 3TOro KoppekTupyeTcs 3HaveHune K-cakropa.

@ain  TMomows

LK @k
Anpec:036 ¥CTaHOEKS |MoHMTc|:| I HeperynMpyeMbie NapaMeTpil I PErympyeMLIE NapaMeT phl I CrekTp |
* naeHTHbMkaTop:FF = i

*uHAMKETOop:FF I e PTLR
*ID TeKcT: V06 (cmynaums, | * Bug vuacmra Cmandapmuas
m ID hex:$56530836520828) | Iockocms VEMAHoSK L feler el

= | * Paccmosatiue ¢o pacxodomepa (s V) 40

MHJII.MKETOFI FF | !
= ID TekcT:V05 {omynauma) || * Cpsus Kb, 9% 00a6 !
;?Ezeoxgssﬁssmﬂ%zum | * Cocmomems Kb \crappexmupasa: [ KODDEKTMPOBATE | b
= uaeHTUbMKaTOP: AD
* uHAMKaTop:FF | !
* ID TexeT: | Humepsan sanpocos, ue 1060
= 1D hex: 500401502502

Itﬂnnﬂ-r'ndﬁ

7
11:38:57: BoibpaH npubop C ceTeswm agpecoM = 36

PucyHok [1.6 - Bknadka «YcmaHoeka»

Ecnn Ha CneKkTpe, KpoMe Nones3Horo curHana, NnpucyTCTByrOT NOMEXU B BUAE OTOESIbHOIO «nuka» (pucyHOK,q.S,
I'IpaBbII7I I'II/IK), Heobx0aMMO BOCMNONb30BaThLCS (byHKLIMeVI Bblp€3a napa3nTHbIX YacToT, OnMcaHHoON paHee.

I'Ipvl MHOXXECTBEHHbIX MOMeXax, MEHbLUNX YEM OCHOBHOWN «MNK>» (pucyHOK,q.7), HeobX0AMMO BbICTaBUTb OTCEY-
Ky Mo cune curHana HemMHoro Bblille, 4emMm CaMbli BbICOKUIN «MUK» N3 NOMEX.

B oMnC-mrerparop 2217 L el el

n.n Momouis

| = X | @
Anpeci038 | YCTaHoBKa I MoHuTop I Heperynupyemsie napamMeTpel I Ferynupyemsie NapaMeTpel | Crextp |
* moeHtuukatop:Frh : e — . 4
*uHoMKaTop:FFh | Tpapauempss 3aNuct -=
* 1D TercTNO6 (omynawa) || & i
= 1D hex: 556530536520528 :.'ia ) = ?
Anpec:037 |Janucans suauenul o
* ynerTudmcaTop:FFh | Cmamve Januce ne MPOUSSOOUNCH ! |
IV — ((Sanucs crexTpa | [SasonumTs sanucs |
e | W — e
*ID hex:$56530835820828 || & 4 oot e - 6078
* Toemoma T/ % 8823438 [ ] 17,23228
* Mznosennpiit pacxod | w3y 04732
0:23.21
3470 4 —— nnanasoH
4862 — OTCESHKA
4255
36497
3039
431 = 4 — -
1823 4
1216 4
608 i M
o : : : : t } ; : 3
a 50 100 150 200 250 300 350 400 450 m
0,00 508,13 1016,26 1524,39 2032,52 254065 3048,78 355,91 406504 4573, M3fu

10:16:32: YCTpoMCTED HE OTBETMAD,

10:16:50;: BribpaH npubop C ceTessM agpecom = 37

10: 17:40: 3anpoc Ha M3MeHeHWe NapaMeTpa ~ * OTcedKa No oane garkana, y.e.”. 3Hadeqwe: 2500
10:17:40: 3anu1|:b AaHHEIX B npriop..

»

4[]

PucyHok [.7 - [pumep ycmaHO8KU OmceyKU o cuse cugHana
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lpunoxeHue XX
(cnpaeoyHoe)

Kapma pecucmpoe npomokosna «Modbus»

Appec pernctpa*

HasHnaueHne

0x0000

Agpec gatymka ans cesasm no uHTepdericy ModBus RTU RS485

0x0001 CkopocTb npuema n nepefadm no nHTepderncy RS485.

0x0002 CepunHbIn HOMEp gaTynka pacxoa, UCnonb3yeTcs TOMbKO AN1A CNpaBKu
0x0003 M3mepsemas cpega

0x0004 LleHa umnynbca

0x0005 - 0x0035 **Bnok cny>xebHbIX perncTpos

0x0036 Bpems gemndupoBaHus

0x0037 OTceyka Mo cune curHana

0x0038 - 0x004F

*Bnok cnyxebGHbIX perncTpoB

0x0050 - 0x0052

HakonneHHbIh 06bem

0x0053

**Bnok cny>xebHbIX perncTpos

0x0054-0x0055

MrHOBeHHbIN pacxof

He donycmuma.

* - adpeca peaucmpoes npusedeHsbl 8 WwecmHaduyamepu4yHoU ¢hopme.
** - BJIOKU CIyXebHbIX peaucmpoes ucrosb3yromcs 0515 (hyHKUUOHUposaHusl ycmpotcmea. Modudgukayusi

OnucaHue pe2ucmpos.

Anpec 0x0000
HanmeHoBaHue Aapec paTymka ana ceBasm no uHtepdency ModBus RTU RS485
dopmat AaHHbIX 16 paspsgos
OnucaHve WcnoneayloTca mnagwuve 8 pa3psaoB Ans LenovyncrieHHoOro npeactaBneHus agpeca

ycTponctea ModBus.

3Ha4eHue no ymori-

YyaHuo 36
[ranasoH gaHHbIX 0..255
Mogudurkaums ®yHkuma 0x06 — gocTynHa Bceraa
®yHKuma 0x10 — nocne ycTaHOBKM 3aLMTHOro Axxamnepa
Anpec 0x0001
HanmeHoBaHne CkopocTb npremMa u nepegaym no uHtepdericy RS485
dopmar faHHbIX 16 paspsigos
OnucaHve Mcnonbk3yoTcs Mnagwve 2 paspsga ansa uenodmcneHHoro npeactaBneHnsa nHaekca
MaccuBa CKOpoCTen npuema v nepepaudu:
0-4800
1-9600
2-19200
3 —38400
3Ha4eHue no ymori-
YyaHuio 0.3
[ranasoH gaHHbIX 0..255
Mogudurkaums dyHkuma 0x06 — gocTynHa Bceraa
®yHKuma 0x10 — nocne ycTaHOBKM 3aLMTHOrO Axamnepa
Anpec 0x0002
HaumeHoBaHue CepuiiHbIM HOMEP AaT4uKa pacxoaa, UCMoNb3yeTCHA TONLKO Afsi CNPaBKu
dopmaT gaHHbIX 16 paspsgos
Onucanune Mcnonb3ytoTca Bce 16 pa3psaoB Ans LenovmcrieHHoro npeacTaBieHmst CEpUNHOro

agpeca ycTpoucTea

3HaueHue no ymorn-

YaHUKo YcTaHaBnuBaeTcs Npu NponsBoacTee
[nana3oH gaHHbIX 0..65535
Mogandumkauus He goctynHo
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lMpunoxeHue X
Anpec 0x0003
HanmeHoBaHune N3mepsiemas cpena
dopmat gaHHbIX 16 pa3panos
Onwucaxve Wcnonb3ytoTca mnaglive 2 paspsiga ons LenoyYncieHHoro NpeacTaBneHns uH-

JeKkca maccuBa UCnonb3yemMbliX cpeq
0 —-BoOga
1 - Bo3ayx
2 —cpefa 3aKasaHHas nokynaTtenem

3HauyeHne no ymonya-
HUIO

YcTaHaBnvBaeTcsi Npu NpousBoAcTBe

[nana3oH gaHHbIX

0..2

Mogudumkaums DyHKLma 0x06,
OyHkuma 0x10 — nocne ycTaHOBKM 3aLLUMTHOIO mxamMmnepa
Anpec 0x0004
HaumeHoBaHue LleHa nmnynbca 4YncnoMmMmnynbCHOro Bbixoaa
dopmaT gaHHbIX 16 pa3psiaoB
Onucanuve Wcnonb3ayloTest Bce 16 pa3psaoB Ans npeAcTaBneHus LeHbl MMnyrbca.

Ecnu 0603HaunTh LienovmcneHHoe 16-1n paspsgHoe 6e33HakoBoe coaepXunmoe
perncTpa kak «A», To LieHa uMmnynsca «C» paccuuTbiBaeTcs no opmyne
C=A/(3,6 * Fmax),
rae Fmax — MakcumarnbHasi YactoTa MMNynbcoB (yKasaHa B nacnopre)

3HauyeHue no ymonya-
HUIO

YcTaHaBnvBaeTcsi pyu NpousBoAcTBe

[nana3oH gaHHbIX

Mogundurkaums DyHKLMa 0x06,
DyHkuma 0x10 — nocne ycTaHOBKM 3aLLMTHOIO mxamMmnepa
HacTtosTenbHo pekoMeHAyeTCs UCMOob30BaTh Creunann3npoBaHHoOe Npo-
rpammMHoe obecneveHne Onsi yCTaHOBKM NapamMmeTpa. HekoppekTHas ycTaHOBKa
MOXET NOBMUSITb Ha paboTocnocobHOCTL Npmnbopa.

Anpec 0x0036

HaumeHoBaHue Bpemsa aemncpmpoBaHMAa 3Ha4eHUN MTHOBEHHOTrO pacxoga

dopmaT gaHHbIX 16 paspsgos

OnucaHue Wcnone3yloTes mnagwuve 3 paspsaa ang LenovymcneHHoro npeactTaBneHnst UH-

Jekca maccuBa BpeMeH AeMNdUpoBaHNS 3Ha4YeHUA MTHOBEHHOIO pacxoaa
0 — 0,25 cekyHabl

1 — 2 cekyHabl

2 — 4 ceKyHAbl

3 — 8 cekyH

4 — 16 cekyHA
3HauyeHne no ymonya-
HUIO 4
[nana3oH gaHHbIX 0.4
Mogudurkaums dyHkuma 0x06 — gocTynHa Bcerga

DyHKkuMa 0x10 — nocne ycTaHOBKM 3aLLUMTHOIO mxamMmnepa

Anpec 0x0037
HaumeHoBaHne OTceyka no cune curHana
dopmaT gaHHbIX 16 paspsiaoB
Onucanuve BespasmepHas 16-Tu paspsiaHas BenNnUMHa ycTaHaBNMBaeT OTCEYKY YyBCTBU-

TENbHOCTU CEeHcopa. Cne,u,yeT C NOBbILLEHHON adKKYpPaTHOCTbIO NCNOJ1b30BaTb
OaHHbIN napamMmeTp, TakK Kak Ype3mMmepHoe 3aBbllLUEHNE €ro MOXET caenatb npu-
60p HEYyBCTBUTEJIbHbIM K MalibiM pacxogam.

3HaueHue no ymonya-
HUIO

YcTraHaBnuBaeTcsl Npu Npon3BoACTBE B 3aBUCMMOCTM OT Xapakrtepa usmepsie-
MOW cpefbl.

[nanasoH aaHHbIX

0..65535

Mogundurkaums

®yHkuma 0x06 — gocTynHa Bcerga

®yHkuma 0x10 — nocne ycTaHOBKM 3alMTHOro Axamnepa

HacTtosTenbHO pekomeHayeTcst MCNonb3oBaTh CneunanM3mpoBaHHoe npo-
rpammHoe obecnedyeHne ang ycTtaHoBKU napameTpa. HekoppekTHas yctaHoBKa
MOXET NOBMUSITb Ha paboTocnocobHOCTL Npnbopa.
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lMpunoxeHue X
Agpec 0x0050 — 0x0052
HaumeHoBaHue HakonneHHbIn 06beM
dopmaTt AaHHbIX 16 paspsgos
Onucanune Tpu 16-Tn paspsiaHbIX pernctpa, otobpaxaroLmx HakoNeHHbI 00 beM C MOMEH-

Ta NnocrnegHero BKIYeHUs npudopa.

0x0050 — ueno4vncneHHbin 16-TM pa3psaHbii 6e33HaKOoBbIN NapamMeTp,
coAepXallmin HakomneHHbIM 06bem B M3 (TbICSIY NIUTPOB).

0x0051 — 0x0052 napa pernucTpoB, coaepxallasi YACcro ¢ PUKCUPOBaH-
How 3anaTon cpopmaTa «16,16x», xapakrepusytoLlas HakonneHHbIn 06b-
€M B nuTpax.

Ecnn 16-tn paspsagHoe 6e33HakoBoe cogepxmmoe permctpa 0x0050 ob6osHa-
YnTb Kak «A», cogepxnmoe pernctpa 0x0051 kak «B» n cogepxumoe pernctpa
0x0052 kak «C», TO HakonneHHbIn obbem D onpegenseTcs Kak cymma 3Have-
Hun permnctpoB 0x0050 — 0x0052 ¢ ydeTom npepgaenutens pacxoga N (ykasaH B
nacnopte npeobpasoBaTens) no gopmyre:

D =(A+(C + (B/65536)) / 1000) / N, M3

3HayeHue no ymon4a-
HUIO

[nanas3oH AaHHbIX

Mogudmkaums He gocTtynHa

Anpec 0x0054 — 0x0055

HanmeHoBaHue MrHoBeHHbIN pacxon

dopmaT gaHHbIX 16 paspsgoB

OnucaHue [Ba 16-Tn pa3psagHbIX perncTpa, cogepxalimx Yucno ¢ hnMKCMpoBaHHOW 3ans-

Ton popmaTa «16,16» 1 oTobpaxaroLLmx MTHOBEHHbIN pacxo B M3/u.

Ecnn 16-tn paspsagHoe 6e33HakoBoe cogepkmumoe permctpa 0x0054 obosHa-
YUTb Kak «A», a cogepxumoe pernctpa 0x0055 kak «B», T0
uncro «C» copmata «16,16» moxeT 6bITb MOy4eHo no popmyrne:

C=(B+ (A/65536)) /N, M3/4
roe N — npegaenvtens pacxoga (ykasaH B nacnopte npeobpasoBarens).

3HayeHune no ymonya-
HUIO

[nanas3oH AaHHbIX

Mogudmkaums

He goctynHa
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lMpunoxeHue U
(o6s13amesibHOE)

lNepeyeHb cpedcme usmepeHUl, UCMOoMb3yeMbIX MU NogepKe

Tabnuua N.1 - lNepeyeHb cpedcmes usmepeHul U 8crioMoeamesibHo20 06opydosaHusi, UCOb3yeMoe0 rnpu
onpedenieHuU noepewHocmu ripeobpasosamerneli Ha pacxo0oMepHOU ycmaHoeKe

MOCTOAHHOIO TOKa — 2 LWT.

HaumeHoeaHue Tun TexHuU4Yeckue xapakmepucmuku
1. TepMOMETP PTYTHBbIN ™ Mpenensl namepenus 0 — 55 °C, ueHa genexHus
CTEKNAHHbIN NabopaTopHbI FOCT 28849-90 wkansl 0,1 °C
2. AcTOYHUK nuTaHuns B5-45 BepxHun npegen HanpsikeHUsa NOCTOSAHHOrO TOoKa

E33.233.219 TY

49,9 B, Tok go 100 mA.

CYETHbIN

3. HacTtoToMep 3MneKTPOHHO-

Y43-88 no TY BY
100039847.076-2006

JnanasoH 4acToT BXoAdHbIx curHanos ot 0,1 'y go
200 Ml'u

4.CekyHOoomep

CTU-1
TY25-07.1353-77

MorpewHocTb namepeHusa + 0,1 cekyHa.

5. NepcoHanbHbIN KOMMNbIOTEP

MepcoHanbHbIN KOMMbIOTEP C YcTaHoBneHHon OC
Windows 95/98/2000, nporpammoin «3MUNC UHTe-
rpaTtop» u Hanuunem ceobogHoro COM — nopra.

6. NoBepoyHas ycTaHOBKa

YICX 100/BM
TY 4381-001-
55749794-2002

[wana3soH pacxoga ot 0,03 go 100 M3/'-I, OCHOB-
Hasi OTHOCUTEIbHAsi MOrPELLHOCTb N3MEPEHUS Me-
TOOOM cnuyeHnsa He bonee 0,25 %, 06bEMHO-
BecoBblM MeToAoM — He 6onee +0,05 %.

7. YcTaHoBKa noBepoYvHasi
pacxogomepHas ans
CYETUMKOB rasa

Yncr

3
InanasoH pacxoga ot 1 go 4000 m~/4. OcHoBHas
OTHOCUTEIbHAsi MOrPELLHOCTb NPU U3MEPEHUU
obbema Bosayxa He 6onee + 0,35 %.

lMpumeyaHue - ﬂOI'IyCKaemCFI ucrionb3oeame cpedcmea nosepku, He npedycmompeHHb/e Hacmosawum re-
Pe4YHeM, rnpu ycrioguu, 4Hmo Ux mexHu4ecKkue U Mmemposiocu4ecKue xapakmepucmuKku He ycmyrnarom yKa3aH-
HbiM. Cpedcmea usmepeHusi 0rmKHbI bbimb 108EPEHbI U UMEMb OMMeMKU 8 d)OpMy]'lﬂan unu nacriopmax.
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lpunoxeHue A
(ob6s:13amenbHoOE)

Tabnuua UN.2 - lNepeyeHb cpedcme usmepeHuli U 8crioMo2ameribHo20 06opydo8aHusi, UCMOIbL3yeM0o20 rpu
onpedesieHuUU noepewHocmu ripeobpasogamersieli UMUMayUuoOHHbLIM Memooom

HaumeHosaHue

Tun

TexHu4YecKue xapaKkmepucmuku

1. TepMmOMETP PTYTHbIN
CTEKISAHHbIN
nabopaTtopHsbIi

™
OCT 28849-90

Mpegensl namepenus 0 — 55 °C, ueHa geneHus
wkanbl 0,1 °C

2. ICTOYHMK NnuTaHus
NMOCTOSIHHOIO TOKa

B5-44
TY 3.233.219

BepxHuin npegen Hanps>keHns NOCTOSAHHOMO ToKa
49,9 B, Tok go 100 mA.

3. Yactotomep
3NEKTPOHHO-CYETHbIN

Y3-88 no TY BY
100039847.076-2006

AnanasoH 4acToT BXOAHbIX curHanos ot 0,1 'y go
200 My

4.CekyHOoomep CTuU-1 MorpewHocTb namepenns + 0,1 cekyHg.
TY25-07.1353-77
5.MukpomeTpsbl pbldyaxHble | 0-25 n 25-50 MorpewHocTb n3amepeHusa He donee + 0,01 %

TY 2-034-227-87

6.lUTtaHreHunpkynb
3NEKTPOHHbIN

LLILILI-150 FOCT 166-89

MorpelwHocTb n3amepeHns He 6onee + 0,03 %

KOMMbOTEP

7.l'eHepaTOp curHanos 6-27 OwnanasoH 4actot 0,3My...3 MlTy,
FOCT 22261-94 cTtabunbHocTb He meHee 0,05 %

8.BonbTmeTp uncposoin B7-65/5 Mpenensl nsmepeHun ot (0-0,05) po 1000 B, knacc
ToyHocTm 0,02 % + 5 ea.mn. paspsiga.

9.MarasuH conpoTtusnenun | P4831 ConpotuBnenne pgo 1000 Owm, oTHOcUTEmNbHasA
MorpeLHoCTb 3agaHust COMpoTUBIEHNS He Gonee
+ 0,05 %.

10.MepcoHanbHbIN MK - Komnetotep ¢ OC Windows 95/98/2000/XP/Vista/7 un

IBM coBMeCTUMbIN

ycTaHoBreHHon nporpammont «3MUC-UHTerpaTop»
1 Hann4ymem ceobogHoro COM mnmn USB nopta 1
NNHEHOro BbiXoaa.

11.Ocumunnorpad

C1-117/1
Tr2.044.016TY

nana3soH He meHee 100 Kkl u,
YyBCTBUTENBHOCTb HE MeHee 10 mV/gen.

12. MNpeobpasoBaTenb
uHTepdgenca RS485 / USB

OMUC-CNCTEMA 750

13.KomnnekT kabenen ons
UMUTaLMOHHOW NOBEPKN

3B200.KUM

MpumeydaHue - [oryckaemcs ucronb308ams cpedcmea MosepKu, He npedyCMOMPEeHHbIE HaCMOSIWUM Me-
peyHeM, rpu ycri08uuU, Ymo UX MeXHUYECKUe U MemposIo2uYecKue XxapakmepucmuKu He yCmynalom yKasaH-
HbIM. Cpedcmea uamepeHusi O0mkHbI BbiMb M108ePeHbI U UMemb OmMemKU 8 ¢hopMyrnispax usu nacrnopmax.
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lpunoxeHue K
(o6s:13amernbHOE)

Hacmpolika no2pyxHo20 pacxodomMepa co2/1aCHO yC/108USIM

rnpuMeHeHuUs

[ns HacTponKM NOrpy>KHOro npeobpasoBaTens Ha akTuyeckoe 3HavyeHne BHYTPEHHEro gnameTtpa Tpybo-
npoBoda HeoOXOAMMO MepecyMTaTbh 3HAa4YEHUE LieHbl UMMYNbCa Ha YaCTOTHO-UMMYNbCHOM Bbixode npeobpaso-
BaTens u 3HaYeHVe MakCMMarbHOro pacxoga, KOTOpoMy COOTBETCTBYET BEPXHUW Npeaeri TOKOBOrO BbIXOOHOIO
curHana npeobpasoBatend. [ns aToro HeobxoAnMo paccynTaTb 3Ha4YeHUe NonpaBOYHOrO KoadduumneHTa ans
npuBeaeHusa pacxofa faTuvka K pacxody npu daktnyeckom guametpe Tpybonposoga. OTOT pacyeT MOXHO
TakKke BbINOMHUTL Mpu nomMowm nporpammbl «3AMUC-UHTerpaTop», BBEAS 3HAYEHWUsi BHYTPEHHEro guameTtpa
TpybonpoBoaa v koacppumLmMeHTOB Ha Bknagke «MoHUTop».

Koppekmupogka ueHbl UM-
nynbca

Koppekmuposka eepxHe20
npedersia MOKO8O20 8bl-
X00HO020 cuzHana

Pacyem nonpago4yHO20
KoaghbpuyueHma

dakTnyeckoe 3HaveHMe LieHbl UMNynbca Mg, NpeobpasoBaTens paccHnTbI-
BaeTcs no opmyrne

mg=m*S§, (K.1)
roe m — 3HayeHue LieHbl MMNynbca AaTyuka, yKkasaHHoe B nacnopTte npeobpaso-

BaTens, n/vumn,
S — nonpaBoYHbIN K03 urLMeHT cornacHo gopmyrne (K.3).

dakTnyeckoe 3HavyeHne pacxoga Qmax ¢, KOTOpOMy COOTBETCTBYET BEPX-
HWI Npeaen TOKOBOro BbIXOAHOMO curHana npeobpasoBaTensi, paccuntbiBaeTcs
no dpopmyne

Qmax ¢ =Qmax * S, (K.2)
roe Qmax — 3HayeHue pacxofa AaTuvka, KoTopomy cooTBeTcTBYeT 20MA TOKO-
BOTO BLIXOAHOTO CUTHama, ykasaHHOe B nacropTe npeobpasosatensi, M/u;

S — nonpaBo4HbIN KoagpumumeHT cornacHo gopmyrne (K.3).

MonpaBoyHbI kO3 DULMEHT S ANA PakTUYECKOro 3Ha4YEeHUA BHYTPEHHETO
OunameTpa Tpybonposoaa BeluncnsieTcs no opmyne

S = (Dg/ d)? * Kv * Kn * K3, (K.3)
rae Dy — hakTueckoe 3HaueHMe BHyTpEHHero avameTpa Tpybonposoaa, MM;

d — 3HayeHVe BHYTpPEHHero AnameTpa AaTymka pacxoja B MecTe YCTaHOBKU
Tena obTtekaHus, d = 40 mm;

Kv — koadhuumeHT, 3aBucALLnin OT rNyOuHbl NOrpyXeHns aatynka pacxoaa.
Kv=1 ansa ycTaHOBKM AaTyunka B TOUKe cpefHen ckopocTu (0,242R). 3HayeHue Ko-
adpdumumenTa Kv onsa yctaHOBKM JaTyvka Ha ocu TpybornpoBoga onpegensiercs
MEeTOAOM UHTEPMonAuumM No gaHHbiM mabnuys! K.4. B obwem crny4vae 3Ha4veHue
Kv ons ycTaHoBKM AaTymka Ha ocu TpybonpoBoaa MOXHO NPUHATL paBHbIM 0,84;

Kn — koachdpuumeHT nepexona, yuntbiBarowmin nameHeHme K-cakropa gat-
ynka pacxoga MpuM  MOTPYKHOM  yCTaHOBKE  AdaTyMka  OTHOCUTENbHO
K-cbakTopa, nonyyeHHOro npu rpagyvpoBke Aatymka Ha cteHge. KoaddpmumeHT
Kn Bbibnpaetca no mabnuye K.1 (3HadeHus onpegeneHbl SMNUPUYECKAM My-
TEM);

Ta6bnuua K.1 — KoaghpuuyueHm nepexoda Kn
Touka usmepeHus KoacdhdmumeHT nepexona Kn
LleHTp 1,65
Touyka cpegHUX CKOpOCTEN 1,42

K3 — KO3ahpUUMEHT 3aTEHEHNS, YYNTHLIBAIOLLNIA BIIUSIHUE MOMPY>KHOM LUTaH-
. KoadhdmumeHt K3 onpepensietcsa no ma6bnuue K.2.

Ta6bnuua K.2 — KoaghbuyueHm 3ameHeHusi K3

ﬂ{j 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700 | 800

Ks ]0,905|0,9210,930|0,932|0,936|0,938 | 0,940 | 0,944 | 0,948 | 0,952

ﬂ)n,/: 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1800 | 2000

Kz ]0,956 (0,960 (0,963|0,967|0,970|0,973|0,976 | 0,978 | 0,981 | 0,985
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dakTnyeckoe 3HavyeHUe BHYTPEHHEero anameTpa Tpybonposoaa paccumnThbl-
BaeTcs no opmyne

Dy =LH/3,1416 - 2*s, (K.4)
roe LH — anuHa okpyxHocTu TpybonpoBoaa, ycpeaHeHHas no pesynbtaTtam YeTbl-
pex n3amepeHuin, Mm;

S — TONLWMHA CTeHKU TpybonpoBoaa, ycpeaHeHHas Nno pesynbTatamM YeTbipex
N3MepPEHNIA, MM.

Mpv onpedeneHWn BHYTPEHHero avameTpa TpybonpoBoda pekoMeHayeTcs uc-
nonb3oBaTb CPeACTBa M3MEpPEeHWN, ykasaHHble B mabnuue K.3 vnu aHanoruy-
Hble.

Tabnuua K.3 - lNepeyeHb cpedcme usmepeHull, Ucronb3yeMbix npu onpede-
JIleHUU eHympeHHe20 duamempa mpybornposoda

Tpebyemble mexHu4Yeckue
Xapakmepucmuku

HaumeHosaHue

1. PyneTka meTannuyeckas Mpenen nsmepenuii 10 M, LeHa aeneHus
P10H2K, TOCT 7502-98 0,5 mm

[OwnanasoH namepenun 3...30 MM, OTHOCHK-
TenbHas norpewHocTb 3 %

2. TonwmHomep ynbTpasByKOBOW
YT-93M1, TOCT 25863-83

OnpepneneHue koadduumneHta Kv nponssoauTcs B cnegylolwen nocre-
[0BaTenbHOCTH:

e onpeaennTb CPeaHIo CKOpoCcTb notoka Vep, m/c, yepes cedyeHune Tpybo-
nposofa Ans CpeAHero pacxofa u3 ananasoHa nsmepeHus npeobpasoBatens
Vcp =2000 * (Qmin + Qmax) / (Dc,,2 *3,6 * 3,1416) , (K.5)
raoe Qmin (@Qmax) - MMHMManbHOe (MakcMmarnbHOe) 3HavYeHne pacxoga npeob-

pasoBaTens cornacHo maénuue 1.3, M3/q;
Dy — chakTnyeckoe 3HaveHne BHYTpeHHero agnameTpa Tpybonposoaa, MMm.

e paccumTaTtb Ymcno PenHonbaca Re
Re = 0,001 *Dg, *Vcp / V, (K.6)
roe Dy — chbakTuyeckoe 3HaveHue BHYTpeHHero gnameTpa Tpybonposoaa, Mm;
Vcp — cpegHsist CKOpoCTb NoTOKa, M/C;

V — KMHemMaTuyeckas BsI3KOCTb M3MepsieMol cpefbl Ans paboyero gvana-
2
30Ha TemnepaTtyp, M/c.

* paccunTath KOMEPUUMEHT MMOPaBINYECKOTO TpeHuss A no dopmyne
AnbTayna

R o8 0,25

r=oug-LsX) (K7)
Dt[) Re

roe Ry - 9KBMBaneHTHasi LLUEpPOXOBATOCTb BHYTPEHHEN MNOBEepPXHOCTU Tpybo-

npoeofa, MM (onpegensietcsa akcnepumeHTansHo unm no FOCT 8.563.1-97);

Dy — cbakTnyeckoe 3HaueHne BHyTpeHHero agnameTpa Tpybonposoaa, Mum;
Re — yucno PenHonbaca.

HonyckaeTtcs onpegeneHne KoaduLUUEHTa MAPABIMYECKOro TpeHns A
no Homorpamme Konbpyka-Yairta.

3HayeHne koadhdpuumeHta Kv onpenensietca MeTOAOM UHTEPMONALMM MO
AaHHbIM ma6bnuuysb! K.4 ons paccyntaHHOro 3HadeHus koadpduumneHTa rngpas-

nnueckoro TpeHus A (TOCT 8.361-79).

Tabnuua K.4 — KoaghgbuyueHm nozpyxeHusi Kv

A

0,01

0,02

0,03

0,04

0,05

0,06

Kv

0,875

0,840

0,800

0,770

0,740

0,713
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lNMpunoxxeHue J1
(ob6s:13amersnbHOE)

Monmax nozpyxHoz20 pacxodomepa 6e3 ocmaHO8KU NOMOKa 6

mpy6onpoeode (0ss1 npeobpazosameriel ¢ ucrnosiHeHuUeM no dasneHuro 1,6 Mrla)
Ta6bnuua J1.1 — NopsiGok MOHMaxa rnoepyxHo20 pacxodomepa 6€3 ocmaHO8KU oMmMoKa 8
mpy6ornposode

Onepauus PucyHok

1. NpuBapuTb NaTpybOK NOrpy>KHO-
ro pacxogomepa k Tpybonposoay. 0
Ceapka no FOCT 16037-80. I i T

Ocb naTpybka gosmkHa pacnona-

raTbCs NeprneHanKynsipHO U CUM- H
METPUYHO OTHOCUTENBHO OCU TPY- ‘
oonposoaa. H

OTKMOHeHWe ocu naTpybka ot \
HOpManu K NOBEPXHOCTU Tpybo- 3QL
npoBoAa B MecTe nNpucoeanHeHus —Z
naTpybka B NPOAONbLHOM 1 none- 1Tex
PEYHOM HanpaBfeHUsIX He JOMMKHO
npesbiwaTb 3°.

2. K natpybky 6ontamu npukpe-
NUTb LWapOoBLIN KpaH. LLlapoBbii
KpaH OJOMmKEeH UMeTb CTpOUTENb-
HYl0 AnMHY He 6onee 230 mm. Me-
xay cdrnaHuamu naTpybka u wapo-
BOrO KpaHa NOMEeCTUTb MPOKNaakKy.

8 6onToB M16x70 3aTAHYTb CO-
rracHO CXxemMe C MOMEHTOM 3aTsX- ﬂ'

kn Mkp ot 88,25 H*m (9 krc*m) go |
107,87 H*m (11 krc*m). TexHude- o
ckue TpeboBaHus K 3aTsKKe Mo m a UeBposbU KpaH
OCT 37.001.031-72.
rpueapHoL ranpyooK

® O , e
® ®

® ©
@ @

Cxema 3aTsXKKu 6onToB

mpy6orposod
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3. MNoaroToBMTbL MEXaHM3M Anst ——F—
CBEpPNEHNs 0TBEPCTUSA B Tpy6O-
npoBoge. pyKoAnka

arexnpodgLeameris

/

4. YCTaHOBUTb CBEPSIUIBbHbIN Me- T
XaHM3M Ha LapoBLIN KpaH, npea-
BapUTENbHO YCTAHOBUTL NPOKNaa-
Ky Mexay hnaHuamu.

3akpenuTb MeXaHU3M C MOMOLLIbHO
O0nTOB U raek.

C8EPIUTBHbLI MEXEHUBM

CxeMy 1 MOMEHT 3aTsKkn 6onToB

CcMm. n.2. — —] ] A
OTKpbITb LWAPOBbLIN KpaH.
Q gpesa
ree
OTKPLID
uBposbli KpaH
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5. C noMOLLbI0 PYKOSITKU CBEpP- pyKosanka

NNNBHOrO MexaHmM3mMa noaBecTu

CBEpIIo Yepes OTKPbIThIN LLIAPOBbIN ﬁ»—f

KpaH K MOBEPXHOCTU pr60I'|pOBO- QJEKWLBWID
ha. |

lMogaTb NUTaHWe Ha CBEpPMUMbHbIN —T |

MeXaHU3M. — / CeepILTbHBLI MEXaHU3M

MpoceepnuTb oTBEPCTUE B TPYDO-
npoeofe, obecnevnBas BEpTU- — = -— —
KanbHyt nogady dpesbl ¢ NOMO-

b0 PYKOSITKM. : :

b R o
\} OTKPLND
| TR
pmn_fn sy |
| I | [ !
I
iy ==
J—a T ugposbLli KpaH
npueapHoU nampybok
I
®0
mpy6orposod
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6. C NomMoLLbl PYKOSATKN NOAHATb
dopesy ¢ Bblpe3aHHbIM y4acTKOM
NoBepXHOCTU TpyGonpoBoaa Bhbille
LLIAPOBOro KpaHa.

3aKpbITb LWAPOBbIN KPaH.

OTKNIOYNTE CBEPUSbHBIN MeXa-
HM3M U CHSITb €ro C LIapoBOro Kpa-
Ha.

. ™ 3aKDbITD
—
ugposbLi KpaH
npusapHoLl rmanpybok
4 A [ /
rmpy6orpogod

7. K wwapoBoMy KpaHy npucoegu-
HUTb NOrPY>KHOW pacxo4oMep C
nomolLLbto 6onToB u raek. Mexay
dnaHuem LapoBoro KpaHa u
dnaHuem pacxogomepa nomec-
TWUTb HOBYIO NPOKNaaKy.

CxeMy 1 MOMEHT 3aTskkn 6onToB
CcM. Mn.2.

MpucoeanHUTb PYYKY K LUTaHre
pacxogomepa u ocnabutb gukcu-
pytoLme 1 NpYXMMHbIE GONTbI.

[MnaBHO OTKPbITb LLAPOBbLIA KpaH.

Gukcupyraue ol

ONKPBLID

waposbli KpaH

waHea

OaTHUK pacxodovepa

npy6orposod
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8. Bpaluas py4ky pacxogomepa,
OnycTUTb AaT4YUK pacxogomepa B
Tpybonposo Ha Tpebyemyto rny-
OuHy (0o ocu Tpybonposoaa npu
OunameTpe Tpybonposoaa He 60-
nee 800 mm).

Onsa obecneveHus Tpebyemon rny-
OuWHbI NorpyxeHus gatyvka H

B TpybonpoBog He06X04MMO Bbl-
YNCNUTb N KOHTPONMPOBATL pas-
Mep A, KOTOpbI onpedenseTcs no
dopmyne

A=B-C-H-5,

H = D/2 npu D < 800 mm,

H =0,121*D npu D > 800 mm,

raoe D — BHYTpeHHUIM anameTp Tpy-

6onposoaa.
[nsa obecnevyeHus npaBunbHOM B OTKPbITD
OpVeHTaLMM gatymka pacxogome- ()] .
pa B TpyGONpPoBo/Ee HEOBXOANMO, O WaposbU KpaH
4yTOObI HanpaBneHne pyyek Ha b p
LUTaHre pacxogoMepa coBnagano ¢
HanpaBreHneM NnoToka B Tpy6o-
npoeoge (ocb Aatyuka Obina na- U)
pannenbHa ocu Tpybonposoaa). / v . /
BHUMAHMUE!
Heobxoaumo 3aTAHYTb MPUKXUM-
Hble 1 uKcupyoLne 6onThol.
I wnaHea
- LN
OamHuK pacxodovepa
Harpasersue rnomoka

mpy6orposod

=

I~y
Q\
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