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BBepeHune

HacTosiee pykoBOACTBO MO 3KcnyaTaumy npegHasHayeHo A5 03HAKOMIEHWS C MPUH-
umnom paboTbl, YCTPOMCTBOM M KOHCTPYKLUMEN PacxofoMepoB 3MeKTpoMarHUTHbIX [uTtep-
dnoy PC (B ganbHelem — pacxogoMepsbl) € Lenbo MX NpaBuibHON aKCnyaTaumm.

1 Has3HayeHue n obnacTtb NpMMeHeHUs

Pacxogomepbl npegHasHayeHbl AN M3MEpeHun OOBEMHOro pacxoga u obbema
3NEeKTPONPOBOAALLMX XKMOKOCTEW, NpoTeKaLmx no Tpybonposoay.

PaCXO,ELOMepr MOryT NPUMEHATLCA Ha obbekTax TennosHepreTn4yeckoro KomMmnrnekca,
Ha NPOMbILWNEHHbIX NpeanpuAaATUAaAxX N B XUNULWHO-KOMMYHallbHOM XO3§CTBE.

Pacxogomepbl obecneunBatoT cnepywuine d)yHKLI,VIOHaJ'IbeIe BO3MOXHOCTU:

oTOOpaxeHune pesynbTaToB U3MEPEHWIA NOCPEACTBOM BCTPOEHHOIO UHAMKATOPA;
e HaKoMneHwe 3HavyeHuni o6 LEMOB MO pe3ynbTaTtam U3MepeHUii;

npeacTaBneHve pesynbTaToB M3MEPEHUN U OUarHOCTMYECKON uHdopmaumn Ha

BHELLUHME YCTPONCTBA NOCPEACTBOM YHUPULMPOBAHHBIX BbIXOAHbLIX CUTHAMOB.
Pacxopomepbl MMeEIOT crnefytoLme BbIXOAHbIE CUrHarnbl:

e [Ba MMMYNbCHbIX cUrHana, opMmMpyemMbiX AUCKPETHbIM U3MEHEHUEM COMPOTUB-
NeHus BbIXOOHOW Lienu;

e undpposon curHan LIN Hecywmn nHopmauuio o pesynbTatax U3aMepeHun u gma-
FHOCTUKM.

Pacxogomepbl UMEOT UCMOMHEHWS, OTNMYaloLmnecs:

avameTpom ycrnosHoro npoxoga (DN);
Knaccom, onpeaensiowmum ananas3oH npeobpasoBaHusl pacxoaa, B KOTOPOM HOp-
MUpOBaHa NOrPELLUHOCTb U3MEPEHMUIA;

®  KOHCTPYKTUBHbLIM UCMOSTHEHNEM, OMPEAEnsoLWMM Cnocob NOACOEANHEHMS K TPY-
©6onpoBoay (thrnaHUeBbIN NN KCIHABUYY);

e [Mana3oHOM W3MEpPEeHMWn pacxoga Npv OOHOM M TOM Xe AuaMeTpe YCHOBHOro
npoxoda (Qmax).

Mo oTaenbHOMY 3akasy MOXeT yCcTaHaBnMBaTbCsi BrOK apxvMBauuW ¢ Yacamu pearb-

HOro BpEMEHM.

YcnoBHoe 0603HayYeHne pacxogomMepa npu 3akase:

Mutepdonoy PC 50 - 72 - A - &1

HomuHanbHeii anameTp DN J
HomuHarnbHbii pacxog Qs, M°/4
Kracc To4HoCcTM
A,B,C
Tvn npucoeauHeHust
M - mydhTa; C - caHgeuy; ® - dornarey, CT; d1 - hraHey, Hepx

O6o03HauyeHne pacxogoMepa MOXeT coaepxaTb AononHuTenbHble npusHaku (T, P,
IP, Apx) 4ns NCNOMHEHW NO OTAENbHOMY 3aKasy.
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2 TexHUYecKMe XxapaKTepuCcTUKun

2.1 3KcnnyaTauMOHHbIe XapaKTepPUCTUKU
2.1.1 NMapamemps! usmepsiemoli cpedbi

YaenbHas aNeKTPOMPOBOOHOCTD .....cceeeeeeeeeeeeeeeeeeeaeeaeaeaeaaaaaaaaaaaanaans ot 10 no 10 Cwm/wm;
HelTpanbHOCTb NO OTHOLLEHWNIO K POPTPOHY U HEepXKaBetoLLen cTanu;
TemnepaTypa N3MEPAEMOM CPEODI .......uuveeereeiiaiieiieeiaeeaaaireeeeeaesaaaaens ot 0 go 150 °C;
Pabouee gaBneHne namepsemMon cpeapbl, He BOMNEE...........ccccvveeeeeeeeecnnnnen... 1,6 MlNa;
2.1.2 Pa6o4ue ycnoeus akcrnayamayuu
TemnepaTypa OKPY>KaIOLLLErO BO3OYXA ...ceeeeeeeerrnuuereeeeansss oT muHyc 10 go nntoc 50 °C;
OTHOCUTENBHAsA BNaXXHOCTb Bo3ayxa npu 35 °C, He BOMnee........cccvevvceeeeninennn. 95 %;
ATMocdepHOe OaBMEHNE B ANAMA30HE ......ccceeeeeeeeeeeeeeeeeeeeeeeaeen, oT 84 po 106,7 kla;
MepeMeHHOe MarHUTHOE MOME, HE BOMEE.........cccceeiiiiiiiiee e 40 A/wm;
MexaHnyeckasi Bub6paums yactoton 10+55 Ny ¢ amnnutygoi cmewennst oo 0,35 mwm;
TNOPABNNYECKAA MPOUHOCTD .eceeiiiiiiiieeaaeaaaaieeeteeeaaeeaaaneeeeeaaaeesaannnsseeeaaaeaaannees 2,5 MMa;
CTenEHb 3ALUMTBI KOPIYCA ...eeeenerreeeireeeearieeesneeeesnnneeesaieeeesnnnees IP65 no NOCT 14254.
BHUMAHMUE! 3anpewjaetca akcnnyatauus pacxogomepos B0 B3PbIBOOMACHbIX
MOMELLUEHUAX.
2.1.3 3nekmpuyeckue napamempsl 6510Ka MUMaHUsi U3 KOMIsIeKma nocmaexu
HanpsikeHne ceTr NEPEMEHHOTO TOKA ....eevevvrereerieeeennnnes Hom. 220 B (~150...240 B);
MoLHOCTb, NOTPebnsemMast OT CETU, HE BOSEE ..........c.vvveeeeeeeeiiiieeee e 5 BA;

BbIXOLHOE HAMPSIKEHME ....oveveeieieieeeeeeeeeeeeeeeeeseeeeesesesesesesesesesesesessnesessnnnnnnns 12 B £10%.
2.1.4 Tra6apumHsbie pa3mepb! U Macca

[abGapuTHblEe pa3mepbl U Macca ykasaHbl B NpUInoxeHun A.

2.1.5 [IMokaszamenu HadexHocmu

CpeaHsas HapaboTKa HA OTKA3, HE MEHEE ..........ceeeeeeeeiuuiiieeeeeeeeiirieeeeeeeeeanenes 80 000 v;
CPOK CIMYXKODBI, HE MEHEE .......eeeiitiieeiiiie ettt ettt 12 ner.

2.2 MeTponormyeckme xapakTepucTmkum

[nameTpbl ycnoBHbix npoxogos (DN) n cooTBeTCTBYIOWME 3Ha4YEHWSA PacXo4oB B 3a-
BMCMMOCTM OT Knacca, npueeaeHsl B Tabn. 2.1. 3HayeHns Noporos YyBCTBUTENbHOCTU —
B Tabn. 2.2.

Mpenensl gonyckaemow OTHOCUMTENbHOW MOrPELUHOCTM NPU M3MEPEeHUU pacxopa u
obbema (C MpUMEHEHMEM MMMYTbCHOTO M UMGPOBOro CMrHamna, no nokasaHusm Ha Tab-
110) He NPEBbLILLAIT 3HAYEHWIA:

e + 1 % B AnanasoHe namepeHuii pacxoga ot Qt1 (BknounTensHo) go Qmax;

e + 2 % B guana3oHe namepeHun pacxoga ot Qt2 go Qt1;

e +5 % B gnanasoHe namepeHuit pacxoga ot Qmin go Qt2.

Mpenensl gonyckaemon OTHOCUTENbLHOW MOrPELUHOCTM NPU U3MEPEHUN BPEMEHU He
npesbiwatoT + 0,05 %.

EMKOCTb cHeTuMkoB 06bema o 99999999,999 m°.

EmkocTb cyeTymka BpemeHun HapaboTku 999999 vac.
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Tabnuua 2.1 —3Ha4yeHUs pacxoAoB NMpu NPSIMOM HanpaBreHUn NOoToKa U3MepsieMon

cpeabl, [M3/‘-I
Tun PC |KnacclQmax| Qt1| Qt2 | Qmin Tun PC |KnacclQmax| Qt1 | Qt2 | Qmin
A 0,08 | 0,032 A 0,04 | 0,016
PC20-12 | B 12 10,12|0,048(0,0192| | PC20-6 B 6 |0,06]0,024 (0,0096
C 0,027(0,0192 C 0,013]0,0096
A 0,12 | 0,048 A 0,06 | 0,024
PC25-18 | B 18 10,18/0,072(0,0288| | PC25-9 B 9 1]0,09|0,036(0,0144
C 0,04 {0,0288 C 0,02 (0,0144
A 0,2 | 0,08 A 0,1 | 0,04
PC32-30 | B 30 |0,3(0,12| 0,048 || PC32-15| B 15 (0,15| 0,06 | 0,024
C 0,067| 0,048 C 0,033 0,024
A 0,3 | 0,12 A 0,15 | 0,06
PC40-45 | B 45 0,45/ 0,180,072 | | PC40-22 | B 22 |0,22| 0,09 | 0,036
C 0,1 | 0,072 C 0,05 | 0,036
A 0,480,192 A 0,24 | 0,096
PC50-72 | B 72 0,72(0,288|0,1152( | PC50-36 | B 36 (0,36(0,144 10,0576
C 0,16 10,1152 C 0,08 (0,0576
A 04 | 0,16
PC65-60 | B 60 | 0,6 | 0,24 | 0,096
C 0,133] 0,096
A 06 | 0,24
PC80-90 | B 90 (090,36 |0,144
C 0,2 0,144
A 1,867| 0,747 A 0,933| 0,37
PC100-280 B | 280 |2,8 (1,12 | 0,448 | |[PC100-140f B | 140 | 1,4 | 0,56 | 0,224
C 0,62 | 0,448 C 0,311] 0,224
A 42 | 1,68
PC150-630( B | 630 (6,3 2,52 | 1,008
C 1,4 | 1,008

Mpn oBGpaTHOM (peBepCHOM) HampaBieHWM MOTOKa U3MepPSieMol cpefbl 3HayeHUs
pacxodoB COOTBETCTBYIOT Knaccy A.

Tabnuvua 2.2 — 3HayeHns NOPOroB YyBCTBUTENBHOCTU Qo
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2.3 ®yHKUMOHaNbHbIE XapaKTepUCTUKU
Pacxogomepbl BCex MCMOMHEHW XPaHAT HaKOMMEHHbIe 3HaYeHNs 06bEMOB B MPSMOM 1
obpaTHOM HanpasneHnsX NoToka, BpeMeHn HapaboTku 1 BpeMeHn paboTbl C OLLNMOKON.

Pacxogomepbl npy 3Ha4eHMn pacxofa MeHee nopora YyBCTBUTENbHOCTU (Tabn. 2.2)
obecneymBatoT:

e 06GHyneHue nokasaHui pacxoga Ha MHAMKaTope 1 No MHTepdenicy;

e OTCYTCTBME BbIXOOHbIX MMMYbCOB.

Pacxomomepbl Npy OTCYTCTBUM HAMPSDKEHUS MUTaHUS:

® COXPaHSIT HAKOMIEHHbIE 3HAaYeHNs 06beMa 1 BpeMeHn HapaboTku;

e MpeKpalalT u3mepeHue BpeMeHn HapaboTku. [UCKpeTHOCTb perncTpauumn Bpe-

MeHM HapaboTkM cocTaBnsieT 1 MuH.

Pacxopomepbl ¢ nomolblo uHTEpderica obecneynsatoT nepeaady M3mepuTenbHON,

apX1MBHOW N ANArHOCTUYECKOM MHAPOPMaLMN Ha BHELLHEE YCTPONCTBO.

MoTepu faBneHus Ha pacxogoMepax nNpuBedeHbl B NpunoxeHnm B.

3 CocTaB nsgenus
CocTaB n3genna n KOMnnekT NoCTtaBkn npmneeaeHbl B Ta6r|v|u,e 3.1.

Tabnuua 3.1
HavnmeHoBaHue 0O6o03Ha4eHne Kon-Bo MpumevaHne
. VMcnonHeHne
Pacxogomep anekTpomMarHUTHbIN Mutepdnoy PC 1 COTNACcHO 3aKasy
PykoBogcTtBo no akcnnyataumm | TPOH.407111.001 PO 1
Macnopt TPOH.407111.001 NC 1
MeTtoauvka nosepku MI12550-0160-2011 1 3K3. Npun rpynnoBon
VIHCTPYKUUSA NO MOHTaXy TPOH.407111.001 UM nocTtaske
Bnok nutaxus 1
Mpoknagka FOCT 15180-86 2

4 YcTpOWUCTBO M NpuUHLUUN paboTbl

4.1 KOHCTpyKUMA U NPUHLUN paboThbl

[MpVHUMN OeicTBMS pacXoAoMepOB OCHOBaH Ha SBMEHWN UHOYLMPOBAHWS 3MeKTpoaBu-
Xywen cunbl (3AC) B ABMXKYLLEMCS B MarHUTHOM MOfie NMPOBOAHMKA — U3MEPAEMON cpeae.

Mupyunpyemas 3[C, 3Ha4eHne KOTOpPOK MPOMNOPLMOHAnbHO pacxody (CKOpoCTH) ns-
MepsieMon cpefbl, BOCNPUHUMAETCH 3NeKTpogaMy U NocTynaeT Ha ANeKTPOHHbIN 6ok
npeobpa3oBaHunsl, BbINOMHAIOWMIA 06paboTKy curHana B COOTBETCTBUM C YCTaHOBMEH-
HbIMW anropuTMamu.

Pacxopomepbl cocToaT n3 nameputensHoro yyactka (UY), anektpoHHoro 6noka (9b)
1 BHeLHero (BbIHOCHOrO) aganTtepa.

MY npeacraenseT cobon byTepoBaHHbIN 3aWMTHBIM MaTepuanoM OTpe3oK Tpybo-
npoBoAda 13 HEMarHUTHOM CTanu, 3aKMiOYEHHbIN B KOXYX, 3alLMLLAOWNA SNEeMeHTbl Mar-
HUTHOW CUCTEMbI pacxodoMepa.

Ob pacxogomMepa BbINOMHEH B repMEeTUYHOM KOpryce, BHYTPW KOTOPOro pacnoroxe-
Hbl NeyaTHas nnaTa U dnNeMeHTbl NMPUCoeanNHEHNs BHeLWHUX uenei. 3b cHabxeH nHan-
KaTopom, oToOpaxatolem pe3ynbTaTbl M3MEpPEeHUn 1 auarHoctuki. Pacxogomep nveet
ABa MMNYIbCHbIX BbIxoAa, POPMUPYEMbIX OUCKPETHbIM WM3MEHEHWEM COMPOTUBIEHUS
BbIXOLHOW Lienun npu NPOXoXAeHUN Yepes pacxodoMep 3agaHHOro obbema n3mepsiemMon
cpedbl B OOHOM UK B ABYX HanNpaBreHUAX NOTOoKa.
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Apantep obecneunBaeT (onpefenseTcd WCMOMHEHWeM) nepegadvy MHdopmaumm o
pesynbTaTtax U3MepeHun u anarHoctuke Ha BHewwHu MK no uHtepdenicam RS232 unu
Ethernet.

BHelwwHui B pacxogomepa v agantepoB NpeacTaBneH Ha puc. 1.

Bupg co cTtopoHbl MHankaTtopa Bwua co cTopoHbl pazbema ApanTepbl UHTEpdElica
Puc. 1 — BHewHui B pacxogomepa 1 agantepos

MopknioyeHne BHELHUX NPUMOOPOB K pacxogoMepy MPOM3BOAMTCS C MOMOLLbIO Ka-
OenbHbIX NUHUIA cBs3n. Beoa kabenen B OB ocyllecTenseTcs yepes repmeTM3MpoBaH-
Hble BBOAbI, PACCYMTAHHbIE HA NOAKNIOYEeHNe kabenel nnm roopoLLnaHros.

Beixoa F1 (@Il
Bbixog F2 i
Mutanuwe £12B i
LIN
Mnomb6a
nosepurens

Puc. 2 — MNopgkntoyeHne BHeELWHMX Npubopos
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4.2 YucnoumnynbCHble BbiXoAbl

dopmupytoTcs
Ha NMACCUBHOM BbIXOAE, npeacrtaBneHHOM
OTKPbITbIM KOMNMNEKTOPOM (CM. puc. 3).
dopma curHana — npsAMoyrorbHasi.
MakcumanbHas BbixogHast yactoTta 500 My,
MakcumanbHasi AnutensHoCTb uMnynbca 0,1 ¢.

O6a Bbixoaa (F1 1 F2) He3aBUCUMbI, HO ume- Puc. 3 — Cxema BbIxofHOro kackaaa
UNCIIOUMMYMLCHOTO BbIXOAA

l‘|l/ICJ'IOl/IMI'IyJ'II:CHl:vIe CuUrHanbl

OBLLWN BEC nmnynsca.

Qi

—{a7——+
N

Uk3 max= 30B

I

max =5mA

F1 (F2)

3HayeHns BecoB mmnynbcoB (BU), yctaHaBnuBaembix MO yMONMYaHUIO MpU BbIMyCKe,
npvBeneHsl B Tabn. 4.1.

Tabnvua 4.1 — Bec mnynbca no ymonyaHuio

Tun PC |PC20-x|PC25-x|PC32-x

PC40-x|PC50-x|PC65-x| PC80-x |PC100-x|PC150-x

n/vmn

BY, 0,25 | 0,25 0,5

1,0

1,25

2,5

5 5

10

YUncnommnynbCHble BbIXOAbl MMET HECKOMbKO PEXUMOB paboTbl. Kaxapbli 13 BbIXO-
[0B HacTpauBaeTCsl He3aBUCUMO ApYr OT Apyra.

HacTpoika pexxumoB BbIXO40B BbIMOSHAETCA NPOU3BOANTENEM UMN CEPBUC-LEHTPOM
B COOTBETCTBMM C KapTOM 3aKkasa.

Pexunmbl yncnonmnynbCHbIX BbIXOAOB NpeacTaBneHbl B Tabnuue 4.2.
Tabnvua 4.2 — Pexxumbl paboTbl YACIOUMMYbCHBIX BbIXOA0B pacxogomepa

Ne Pexum paboTbl BbIxoaa MHauvkauns Xapakrepuctumka Bblxoaa
_ A
0 PeBepCHbIil pesxum El o Febrx, Ty
(npamoit curkan) /..E.‘:".;‘;E:‘.’:..-.
OF | MX MX| OF
1 PeBepcHbIn pexnm m
WHBEPCHbIV CUrHan >
( P ) Omakc 0o 9+Q0 +Qmakc 6
A
5 | Vismepere npamoro notoka El o Fevix, Ty
(npsimoit curkan) /..E.‘:".;‘;E:‘.’:..-.
MX| OF
3 M3mepeHne npsamoro noTtoka :1
(MHBEpCHbIV curHan) 3 >
Omakc  -Qo Y+ +Qmak
A Feoix, [
4 |V1smepere obpatHoro notoka El e il
(NpsiMoit curHan) SN
OF | MX
5 MamepeHne obpaTHOro notoka I:
(MHBEpCHbIV curHan) ' 3 »
Qmakc - + +Qmak
KomnapaTop A COCwalxma XUM BbIX0Ad|
: : O o
(npsimoi curHan) = _ Izl
TekyLumii pacxoa
KomnapaTtop
7 . m Mopor
(VHBEpCHbIN curHan) —Leje—tale T \counaparopa m’t
Her owmbok EcTb owm6km
o V3MepeHui V3MepeHuin
8 dnar owmnbkM n3amepeHun m

o-/l—o

—1e




Mutepdnoy PC PykoBogcTBo no akcnnyataumm c.9

4.3 WHpumkatop

Pacxopomep nmeet rpadmdeckuin KK nHamkaTop ana otobpaxeHus pesynbtaTtos
N3MEepPEHU N QNArHOCTUKM, a Takke CnyxebHON 1 HaCcTPOEYHON NHAoPMaLMK.

[aHHble NpeacTaBnAlTCA Ha 4-X NocrnenoBaTeslbHO CMEHSIEMbIX AKpaHax (pI/IC. 4).

m3 Te 7 m3 Tekywmit
199.345 5 | pacion 199.3453% | pacxon
Bpemst Hapabotku, ¥ | (B 748 yac @ Kon Pexum Beixoga F1 | Bbix 1 <=» Koa
Hapa6otka ¢ ownbkon, 4 [ 15 2 yac oLMGKM Pexxum Bhixofa F2 | Bbix 2 <= oLLNGKK
Mpsmoit o6vem, M3 | > 234567.891 m3 Bec wmnynbea, n/mmn Be(.: numn 5.0000n
O6patHbiit o6bem, m3 | € 12345678.901 m3 Cepuitnblit Homep | No: 12345
OkpaH 1 OkpaH 2
m3 TekyLmit m3 Texywwmin
199.345 5 | packon 199.345 55 | pacxon
Kanubp. koadppuunent A [ A: 1.00748 Koa Homep sepcvm MO | MNB: 3.12 ﬂ Koa
Kanubp. koacpcpuuvent B | B: 0.00561 owmBKM - KomtponbHas cymma MO | KC: 4F51 owmnGku
Tekywee Bpemst | (5 15:27 05.10.2012 Tun pacxogomepa | PC100-140-A
(TOMbKO NPU HAMMYUN YacoB Cepmiibiit Homep | No: 12345
peansHoro Bp! )
OkpaH 3 OkpaH 4

Puc. 4 — Cogepxmmoe NHopMaLnOHHbIX 3KpaHOB

4.4 Cwucrtema AMarHOoCTUKHU

B npouecce paboTbl pacxoqoMep KOHTPONMPYET COCTOsSIHUE M3MepsieMOoi cpefbl U
paboToCcnoCcoBHOCTb ANEKTPOHHOW CXeMbl. [1pu BbIABMEHWM HeLTaTHbIX CMTyaumin dop-
MUpYETCH KOA OLUMOKM, KOTOPbIV 3anncbiBaeTCs B apXuBbl COOBITUIA U apXxmBbl n3mMepe-
HWR, a Takke oTobpaxatTcsa Ha HANKaTope.

Pasnunyatotcs 2 Tuna HewTaTHbIX CUTyaumn:

— OLWMGKK, NPU KOTOPbIX HEBO3MOXHO U3MEPUTL TEKYLLMI pacxoa. Tun owmnbku oTobpa-
KaeTcA Ha MHOMKATOpe BMECTO 3HAYEHWsI TEKyLLero pacxoda v OyenupyeTtcs LMgpoBbIM
3HAYEHMEM B TPEYroMbHIUKE.

Mpw owmnBkax Ha MMMYIbCHOM BbIXoZde (hOPMUPYETCA CUrHar, KOTOPbIN MOEHTUULMPY-
eTca TennosbluncnMTenem TB7 kak HeucrnpaBHOCTL pacxogomepa.

Mpy Hanuunm owmbBoK pacxogomep criefyeT OTNPaBUTb B PEMOHT.

— npepynpexpneHus, npu KOTOPbIX pacxogoMep u3MepsdAeT pacxon, HO cnegyet
YCTPaHUTb BblABIEHHbIE 3aMe4YaHuA.

Kogpl npegynpexaeHui:

— Npunbop B pexnme KanmbpoBku A B Henpoao,u,ﬂu.imm Haner Ha
anekTpogax

— Yacrorta 6onbLue MakCumMmyma

b

— OTtcyTcTBME BOALI B TpyGOnposoae.
MpenynpexaexHve oyonvpyeTcs
Hagnucbio «MYCTO» Ha
MHOuKaTope. *

— Pacxog 6onblue MakcnmMmyma

— OcTaHoBKa 4YacoB pearbHoro
BPEMEHM *

* oWwnBKN MHANUMPYTCA Tonbko B Bepcum MO 3.12
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4.5 WHTepdencol
Pacxopomep nogknioyaeTcs K BHELWHWM YCTPOMCTBaM Yepes BHELLHWE adanTtepbl.
ApanTepbl kpenatcs Ha DIN-penky.

[abapwuTbl aganTepa npyvBeaeHsbl Ha puc. 5.

ApanTepbl obecneymBaloT CBSi3b C BHELUHMMW YCTPOW-
cTBaMu no nHtepdericam RS-232 nnu Ethernet.

Apantep Ethernet umeert 2 kaHana.

MpoTokonbl obmeHa:

— Modbus ASCII npu pa6boTte ¢ agantepom RS232;
— ModBus TCP npu pabote ¢ agantepom Ethernet.
CkopocTb nepeaayn aaHHbix 19200 k6uT/c.

MutaHne apanTepoB ocyllecTBnsieTcss OT 6nokoB nu-
TaHnsA pacXxoAOMepOB. Puc. 5 — BHewHun Bug
CxeMbl MOAKMIOYEHNsI afanTepos uHTepdeiica npuse- apanTepa
OeHbl Ha puc. 6 n 7.

> HalK 57
Braxog F1 06 06 4
Buixopn F2 20 02| @
7o o7 | ©
n 128 L o |o |O 30 o3| ®©
o - . . u lao %8 %%4| &
f 3 50- og] 2%s) &
MNurepchnoy (=]
MNutepcnoy PC Rs-232 rAC —~
P y G 64 =
5 [ @ [10 Ha mopem 4?
-12V I 12V A LN A 8 20 06 L) o2 g
Bnok nuTaHmua b m:ﬁ;ﬁ:? sc?'c :?:3 E
{ , 30 o3 | ©
!@gw:g@!] ° o9 DAE
50 o5
5 " T~/

Puc. 6 — Cxema nogknioveHusa agantepa RS-232

Buixoa F1

Buixon F1

I1+1+

| Boixon F2
] ‘ )] ‘ :u'ranne +128
m| [] *‘ LIN
Murepcpnoy

Ethernet 2
MuTtepdcnoy PC e BB MuTtepcnoy PC

EEEA
12V B B 412V P — 12v B B +12V]

Enok nuranua m ":‘E’ué'l.é’ Enok nuraHua H n K
i a
o RJ45 RJ45
08 | () O ]

Puc. 7 — Cxema noakntoueHus agantepa Ethernet

Kawan B
Buixon F2
u

Nutanme £128
N
LIN [{&

MpumevaHue B cnyyae nogknioveHus k apgantepy Ethernet ogHoro pacxogomepa
nogkntoyeHne TOJIbKO k kaHany A.
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4.6 ToKoBbIn BbIXof
ToKOBbIV BbIXOA C CUrHaNoOM MOCTOSAHHOTO Toka oT 4 Ao 20 MA, nponopLMoHanbHbIN

TeKyLemy pacxony, peanuayetcs yepes BHelwHun agantep AQU-1-0(1).
ApanTtep noaknio4vaeTca K pacxogomepy no uHtepdericy LIN. ConpotusneHue

Harpy3ku He 6onee 200 Om.
MuTtanua agantepa AN-1-0(1) ocyllecTBnsieTcs oT 6roka NUTaHWst pacxogomepa.

Cxema noaknoyeHns agantepa npvsegeHa Ha puc. 8.

O
a
>
[e]
=
€ ToKoBbIN
£ ouT BIXOA
C | v I
RH| :
[N L
1 P-4
+12vl B-12v ' EE T !
© AOu-1-0
- - - - -
Bnok nutaHua O:Tp.z P.1 \f ‘f
-12 12 LIN 12 +12
_ASY TEPMOTPOHUK
N o

Puc. 8 — Cxema nogknioveHunsi TokoBoro agantepa k Nutepdgpnoy PC
lMepen BBOOOM apjantepa B aKkcnnyatauuio Heobxogmmo ¢ nomouwpsio O «AOU
KoHdurypatop» yCTaHOBUTL BEPXHUA U HWKHWUIA Npedenbl pacxofoB ANA TOKOBOrO Bbl-
xoga (Gmax n Gmin).
[ns paspelleHns U3MeHeHU NapaMeTpoB HAaCTPONKM creayeT HaxaTb Ha BPEMS He
MeHee 1 ¢ Ha KHOMKY JOCTyna, HaxoAsiLLYyCs BHYTpU Kopryca aganTepa (CM. puc. .

Puc. 9 — Cxema nogknioveHnst TokoBoro agantepa k Nutepdgpnoy PC

Mopsinok paboTtsl ¢ MO «AN KoHdmrypaTop» npuBegeH B onncaHuy NporpaMmbl,
JocTynHom ans ckaunBaHus ¢ canTta 3A0 « TEPMOTPOHUK» www.termotronic.ru.
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4.7 ApxuBbl

ny6yHa apxnBoOB B 3aBMCUMOCTU OT Bepcumn BCTpoeHHoro N0 cocTaenserT:

Tun apxsa 'nybuHa apxunBoB, 3anncu
no 3.07 no 3.12
MUWHYTHBIV 64 1024 (17 yacos)
Yacosoi 1683 (70 cyToK) 2048 (85 cyTok)
CyTOYHbIV 365 512

PesynbTaThl USMEPEHUIi B apX1Bax MPUBSA3bLIBAIOTCS K MOKa3aHUSIM YacoB pearibHOro Bpe-
MeHM (YCTaHaBMMBAIOTCS MO OTAENBbHOMY 3aKasy) UK KO BPEMEHW HapaboTky pacxogoMepa.

[MuTaHMe yacoB peanbHOro BPeMEHW NPV OTCYTCTBUM CETEBOrO HanpsiKEeHUs OCy-
LLECTBNSIETCS OT BCTPOEHHOW NUTUEBO GaTapew.

BHUMAHUE! Cpok xpaHeHus pacxodoMepa C Yacamu pearbHOro BpeMeHu He Gonee
6 mecsLeB OT AaTbl MOBEPKU.

ApXvBHble AaHHbIE 3aM1CbiBAlOTCS B KOHLIE KaX4oro OTYETHOTO MHTepBana.
CTpyKTypa apXuBHbIX 3anucem:

— BpemeHHas meTka 3anmcy (Bpems) (TONbKO Mpy HAanMumMmM YacoB peanbHOro BPEMEHN);
— CymmapHoe Bpemsi HapaboTku (Hapab.);

— HakonneHHbIi 06bem B npsimoM HanpasneHun (V+);

— HakonneHHbIi 06bem B obpaTHom HanpasneHum (V-);

— OwnbKM n3mMepeHuin Ha oT4eTHOM UHTepBane (Ownbkn);

— CymmapHoe Bpemsi HapaboTku ¢ owmnbkon (Hapab. npu ou.);

— MuHnMmanbHbIN pacxod Ha oT4eTHOM uHTepBane (Gmin);

— MakcumaneHbIn pacxog Ha oT4eTHOM uHTepBane (Gmax).

Mprmep apX1BHOW 3anncK NpuBeAeH B Tabnuue.

Ne| Bpemss |Hapa6.| V+m3 | Vo w3 |Owwek| 13P30-| Gmin, | Gmax,

npyow.| M3/M M3/4

og | 22022012 | 1834 \pan466 77411013517 | MX |, | 2341 | 2,344
23:14 OMUH 18 MUH

3HayeHusa kogoB owmnbok onncatsl B N. 4.4 Cuctema amarHocTuku. Mpn kanubposke
pacxogomepa B YaCOBOW M CYyTOYHbIVA apXvBbl OOMOMHUTENBHO 3anUCbiBAOTCA NPU3HAK
n3MeHeHus kanmbposok (3HadyeHne WC B ctonbue Owwmnbkn).

BocctaHoBneHue 3anucei apxvMBOB NMPUY OTKITHOYEHUM NMUTaAHNSA U KOPPEKLIUA YacoB.

[Mpn OTKMOYEHUM MUTaHWS Ha rpaHuue Yaca, B YacoBOW apxvB 3anucbiBaeTcs no-
CrnegHss A0 OTKIMIOYEHUS NUTaHUSA KONUs MUHYTHOM 3anucu. lNMpu aTom yacosasi 3anuncb
OyneT »MeTb BPEMEHHYIO METKY, YTO M MUHYTHas 3anucb. HoBas yacoBasi 3anucb Co-
npoBoxaaetcst narom RR (BoccTaHOBNEHHas 3anuchk).

[MepBas wWTaTHas 3anucb 4acoBOro apxuea (MOCfie OTKMYeHus nuTaHus) byaet
umeTb dnar FR (nepBasi 3anuck nocne BKIOYEHUS).

Mpy OTKNIOYEHUN NUTaHWSA BHYTPW Yaca, HoBasi YacoBas 3anuck He dopmupyeTcs. B
3TOM cfyyae nepsas LUTaTHasA 3anucb 4YacoBoro apxvea bygeT nmeTb dnarm FR (nep-
Bas 3anucb nocre BkntoyeHus) n RR (BocctaHoBNEHHas 3anuch).

[nsa cyTo4HOro apxmBa NPUMEHSETCA TOT e anropuTM, TONbKO BOCCTaHOBINEHUE 3a-
nMcen NpoM3BOAUTCS MO YaCOBOMY apXuBy.

MopkntoyeHne pacxogomepa K KOMMNbHOTEPY OCYLLECTBMSIETCS Yepe3 BHELLHME ajar-
Tepbl nHTepdpenca (cm. n. 4.5). YUteHne apxvBoB NPoN3BOAUTCH C NOMOLLIbIO MPOrpamMmbl
«ApxuBaTtop», OOCTynHOMn ans cKkaymBaHus c canTa
3A0 «TEPMOTPOHWK» www.termotronic.ru.
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5 3awwuTta OT HeCaHKUMOHMPOBAHHOrO BMellaTeslbLCTBa

[na npegoTBpalleHns HeCaHKLMOHMPOBaHHOIO BMellaTenbcTBa B paboTy pacxogo-
MepoB NPeAyCMOTPEeHbI criegyomne Buabl 3aLmTbl:
e 3aluTa OT M3MEHEHWN METPOSOrMYECKUX XapakTepucTMK U BMellaTenbcTBa B
ANEKTPOHHbIA MOOYIb.
BbinonHseTcs HaHeceHMeM OTTUCKa KreliMa rocrioBepuTens Ha MacTuke B Yalukax Ha
nMLEBOW CTOPOHE M BHYTpU pacxopgomepa (puc. 10).

Mnomba
noeepuTenn

Puc. 10 — Mecta yctaHoBkM nnomM6 noBeputens
e 3aluMTa OT OTKIIIOYEHUsI COeQMHUTENbBHbBIX IMHUIA U AeMOHTaXa pacxogomepa.

ObecneymBaeTcst MNOMOMPOBaHMEM PACXOAOMEPOB HABECHOW Nombor nHcnekTopa
cHabxatoweln opranmsaumm (puc 11). MecTo ycTaHOBKM Mnombbl onpeaensieTcst KOH-
CTPYKTMBHbLIM UCTONHEHMEM KOPMYyCa 311eKTPOHHOro 6roka.

/ o

[~

Puc. 11 — Mecra YCTaHOBKM Mrombbl MHCNeKTopa

3awmTa oT AeMOHTaxa pacxofoMepoB 0becrneymBaeTcsl NMOMOMPOBaHNEM KpPEMneXHbIX
3MEeMEHTOB pacxofomMepa HaBeCHOW MNoMOBON MHCNEKTOpa CHabxXatoLLen opraHmsaumu.

C uenblo onepaTMBHOIO KOHTPOSSi 3@ BHECEHNEM U3MEHEHWIA B HACTPONKN U BCTPO-
eHHoe MO Ha nHAMKaTop BbIBOAWUTCH MHAOPMaLUsi O BECE UMMYNbCa, PeXMmax BbiXo-
[oB (3kpaH 2, n. 4.3 NHamkaTop), a Takke BEepCUs U KOHTPOSIbHas cCymMmMa BCTPOEHHOro
MO (akpaH 4).

MeTponornyeckn 3Hauyumble napameTpbl (BEC MMMNyfbCa, PEXUMbl BbIXOAOB U Ka-
NMBpoBOYHbIE KOAhMLMEHTBI) 3anncbiBalOTCs B nacnopT npubopa.

Bce BHeceHHble B NapamMeTpbl HACTPOMKN U3MEHEHNS (PUKCUMPYIOTCA B HECTMPAEMOM
apxvBe cobblTUiA. B apxuBbl 3MepeHUin 3anucbiBaeTcs NpU3HaK U3MEHeHWin kannbpo-
BOK. YTeHne Bcex apxvMBOB MPOWM3BOAMTCS C MOMOLLBIO Mporpammbl « ApxmBaTopy, 4O-
cTynHon ansi ckaumeanus ¢ canta 3AO « TEPMOTPOHUK».
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6 YkazaHue mep 6e3onacHocTu

K paboTte c pacxogomepom gomnyckaloTcsa nuua, usydmslume Hactosiee PO u npo-
Wwelwne NHCTPYKTaxX Mo TexHuke 6e30nacHOCTN B COOTBETCTBUM C OEWCTBYIOLUMMM Ha
NpeanpuaTUN MHCTPYKLUSAMMN.

Mo cnocoby 3alwmTbl OT NOPAXKEHUST ANEKTPUYECKMM TOKOM pacxogoMep OTHOCUTCSH K
knaccy Il no FOCT 12.2.007.0.

3anpeu.|,aeT09| JKCnJ1yaTauna pacxogomMmepoB C noBpeXXaeHNAMn, KoTopble MOryT Bbl-
3BaTb HapyLweHune repMeTn4HOCTM Kopnyca unm ero COeNHEHWI C prGOHDOBOJJ,OM.

MprcoeanHeHne U OTCoeaMHEHVE PacXO4OMEPOB OT MarucTpasnuv, NoaBoasLlen ns-
MepsieMyto cpeay, AOJHKHO NMPOM3BOAUTLCS NPY MOMTHOM OTCYTCTBUM AaBreHust B Tpyoo-
npoBoAe W OTKIMOYEHHOM HaMNpPsHKEHUU NUTaHUS.

BHUMAHMUE! He ponyckaetcsa 3akcnnyaTtauus pacxofoMepoB BO B3pbiBoonac-
HbIX MOMEeLLEeHUsAX.

7 YcTaHOBKa M MOHTax

MoHTaX 1 nogknioyYeHne pacxofoMepoB OCYLLECTBIAETCA B COOTBETCTBUAN C JOKYMEH-
ToM «Pacxogomepbl anekrpoMarHuTHble Mutepdpnoy PC. MHCTpyKUmS No MOHTaxy».

Pacxopomepbl HeobxoamMMo pacnonaratb B YacTu TpybonpoBoga, rae nynbcaumm u
3aBUXpeHUs MUHMManbHble. [Npu ycTaHoBKe HeOOxoanMo obecneunTb NPSIMONMHENHbIE
y4yacTku Tpybonposoaa Ao 1 nocrne pacxogoMepos.

TpeboBaHWsa K ANVHE NPAMbIX y4acTKOB NpuBeAeHbl B npunoxeHun b. Ha npsmbix
yyacTtkax, He JOIIKHO OblTb HUKaKMX YCTPOWCTB UMW 3NEMEHTOB, BbI3bIBAIOLLMX UCKaXe-
HWE NMOTOKa XXNOKOCTW.

8 nNMoparotoBka Kk paboTe

Mepen HayanoM paboTbl NMPOBEPUTb MPaBUIILHOCTL MOHTaXa npeobpasoBaTtens u
€ro aMeKTPUYECKUX Lienei.

Mpu paboTe co BTOpUYHBIMM NpMBopamMn yCTaHOBUTL BEC MMMYNbCa, PaBHbIN 3Ha4Ye-
HWIO Beca MMMynbca B pacxogomepe.

MpoBepuTb paboTOCNOCOBHOCTL pacxogomepa, AN Yero BbINOMHUTL CrneayloLme

onepaumu:

e 3anonHutb NY pacxogomMepa HEMoOBWKHOW CPpefovt U MPOBEPUTb FEPMETUYHOCTb
€ro coeiMHeHUs ¢ TPyGONpPOBOAOM MO OTCYTCTBUIO NOATEKAHWIA, Kanesb U T.1.;
BKIMHOYNTb HanNps>XXeHne nNnuTaHug;

e obecneunTb LMpKYNAUMIO cpeabl U YBeanuTbest B HaMMYMM BbIXOOHOMO CUrHana pac-
xopomepa. KoHTpomnb curHama MOXeT OCYLLECTBMATHCA MO BTOPUYHOMY U3MEpPU-
TenbHoMy NpMbopy, U3MEepSIOLLIEMY HaCTOTY, NEPUOA, UM KONMYECTBO UMMNYMLCOB.

CpaBHWTb NOKa3aHWs TEKYLLErO pacxofa Ha MHAMKATOpe C NoKasaHUAMWU BTOPUYHOTO
npuobopa.
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9 TexHu4yeckoe obcnyxuBaHue

TexHuuyeckoe OBGCMyXuWBaHWE MpW 3KCMyaTaumMu pacxogoMmepa BkMoyaeT B cebs
NpPOBEpPKY:

e COCTOSIHUSI 3MEKTPUYECKOrO COEAMHEHUS KOpMyca pacxodoMepa v Tpybonposozaa;

e repMeTUYHOCTM COEeAMHEHUS pacxogomMepa ¢ Tpy6onpoBoaoM.

YKasaHHble onepauunn pekomeHayeTcA BbINOJIHATL HE peXXe ABYX pa3 B MecaAl,.

Ecnu B n3amepsiemoii cpeie BO3SMOXHO BbiNageHue ocagka, To pacxogoMep Heobxo-
OMMO NeprvoamnYeckn NpoMbiBaTh C LENbi0 YCTPaHEeHUs OTNOXeHWN. [pu 3ToM Henbas
JonyckaTb MexaHW4eCKnx NoBpexXaeHnn BHYTPEHHeN noBepxHocTu MY pacxogomepa n
€ro 3NeKTPoAoB.

TexHuveckoe obecnyxunsaHve Npu XxpaHeHnu BKoYaeT B cebs yyeT BpeMeHn XxpaHe-
HMSA 1 cobniogeHne npasun XpaHeHus.

[NoBepka nponssoantca 1 pa3 B 4 roga B COOTBETCTBMM C MeToAMKON noBepkn MI1
2550-0160-2011 «Pacxogomepbl anektpoMarHutHele «[utepdpnoy PC». Metoaumka no-
BEPKUN»

Mpu 3KCNOPTHBIX MOCTaBKax MEXMNOBEPOYHbIA WHTEpBan oOnpeaenseT crpaHa-
nuMnoprep.

Mepen npoBedeHMEM MOBEPKU BHYTPEHHASI MOBEPXHOCTb M3MEPUTENBHOrO yvacTka
pacxogomepa AoMmkHa ObiTb O4YMLLieHa OT TOKOMpoBoOAsLlero ocagka 6e3 npumeHeHus
abpasnBHbIx mMaTepuanos. Npu atom ocoboe BHMMaHWe cnegyeT obpaTuTe Ha Hegony-
CTUMOCTb NMOBPEXAEHNS MOBEPXHOCTU INEKTPOAOB.

10 Bo3MOXHbIe HeMCNPABHOCTU U CNOCOOLI UX YCTPaHeHUSA

10.1. BO3MOXHble HEUCNPABHOCTY pacxodoMepa M cnocobbl UX YyCTPaHeHUs npuBe-
neHbl B Tabnuue 6.

Tabnuua 6
BHeluHee nposiBneHne
BeposaTtHas npuunHa Cnocob ycTpaHeHus
HencnpaBHOCTU
Mpw BrNtoYeHn NuTanns| HeT HanpspkeHus nutanusa Ha | NpoBepuTb Hanuune nuTa-
OTCYTCTBYET CBEYeHue pacxogomepe HWSA
MHauKaTopa
XaoTu4yHble nokasaHus | [Mnoxoe anekTpuyeckoe coeamHe-|  NpoBepuTb coeanHeHe,
pacxofa (obvema) HWe kopnyca u Tpybonposoaa YCTPaHWUTb HEUCMPABHOCTb.
a3oBble Ny3bIpy B M3MEPSIEMON | YCTpaHUTL Hanuuue rasa B
cpege cpege
fABHOe HecooTBeTcTBME | HenonHoe 3anonHeHue NY ns- 3anonnHutb LY cpepon
CUrHanoB pacxogomepa MepsieMon cpenon
namepsiemomy pacxogy | OTnoxeHue ocagka Ha BHYT- [ OUMCTWUTb BHYTPEHHIOO MO-
(obbEMY) peHHel noBepxHoctn NY BepxHoCcTb LY.
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11 MapkupoBkKa

MapkupoBka pacxofomepa HaHOCUTCS Ha 9MEKTPOHHbIN BMOK U COAepXUT creayto-
LY UHGOpMaUuIo:

e (DUPMEHHbIV 3HaK U3roTOBUTENS U 3HaK yTBEPXAEHMSA TUNa;

e ycrnoBHoe 0603HayYeHne pacxogomepa;

e MakcumarnbHble paboyne 3HaYeHus AaBreHus 1 TemnepaTypbl;

Ha aTukeTKe Ha kopnyce NPOTOYHON YacTu

e [JMaMeTp YCIIOBHOMO Npoxoaa, Kracc, 3aBoACKo HOMep;

e CTperka, ANs ykasaHus HanpasrieHusi NPSMOro NOoToKa M3MepPsieMon cpefbl.

12 NMpaBuna xpaHeHUA U TPaHCNOPTUPOBaAHUSA

XpaHeHne pacxo4oMepoB OCYLLECTBMAETCA B 3aBOACKOM Tape B CKMaAcKMxX nome-
LLIEHNAX MNP OTCYTCTBMM B HUX MbINKW, NapoB KUCMOT W LLEeNoYen, arpeccBHbIX ra3os,
BbI3bIBaIOLLUX KOPPO3WIO, B COOTBETCTBUM C ycrnoBuamu xpaHenus 1 no FOCT 15150.

TpaHcnopTupoBaHMe pacxo4oMeEpPOB MOXET OCyLLeCTBNATLCA BCEMU BUOAMU TPaAHC-
nopTa, B TOM 4ucne Bo3ayLHbIM B repMeTU3npoOBaHHbIX OTCEKaX.

MNpepenbHble ycnoBusa TpaHCNOPTUPOBaAHUA!

TemnepaTtypa OKPYKaIOLLETO BO3OYXA .....vvveerureeeerneeenns oT MuHyc 25 go nntoc 55 °C;
OTHOCUTENbHAsi BNAXXHOCTb BO3ayxa npu Temnepatype 35 °C ........ He 6onee 95 %;
amnnuTyga Bubpauum npu yactote Ao 1055 My.....cccvvveeeeeeennees He 6onee 0,35 mm.

Bo Bpemsi TpaHCMOPTMPOBaHUA U MOrPy304HO-Pa3rpy30dHbIX paboT Tapa He AomkHa
noABepraTbCs Pe3kUM yaapam 1 NpsIMOMY BO3AENCTBUI0 aTMOCHEPHBIX OCaAKOB U MbInK.
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MpunoxeHue A — MNaGapuTHble pa3mepbl pacxoaomMepoB
(cnpaBo4yHoE)

UcnonHeHue mydToBOE

0
o, v
< L
DN pe3bba L, mm H, mm
20 1” 140 190
32 11/2" 170 220
UcnonHeHne «CaHABUY»
3 =
o
—
[
=
< 90 e 60,
A— DN
[~
9 v
- L > D
DN D, mm L, Mmm H, mm
20 65 111 190
32 85 128 220
50 105 153 250
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®dnaHUeBoe NCMOJIHEHNE

[

I

]

O

=

« 90 . ;] 60
P ~E D .
DN D, mm L, mm H, mm n d, Mmm PN
20 105 155 231 4 14 16
25 115 200 231 4 14 16
32 135 200 231 4 18 16
40 145 200 250 4 18 16
50 160 200 256 4 18 16
65 180 200 285 4 18 16
80 195 200 310 4 18 16
100 215 250 320 8 18 16
100* 230 250 328 8 22 25
150 300 3283 500 8 26 16
* — onsa DN100 Ha paboyee gasnexuve 2,5 MlMa
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MpunoxeHne b — TpeboBaHuA K ANUHE NPAMbIX

y4acTKoOB
(obs3aTenbHOE)
:22DN> >2D
Mepexon 2 - 9
M _ | |
waposul KpaH D<) <3
OTBOA, KOMEHO QJ :55 22:: ]
T K
psi3eBuK, unsrp 1
v! —! — t
TepmonpeobpasoBarernb ? —! 1
T 3
PerynupytoLumin knanan,
= I =
AMGROBAIR 38TBOP ) {—
Hacoc ?ZB :55
>10DN

|| MpumeyaHue [nuHbl NpAMbIX y4acTKoB ykasaHbl B DN pacxogomepa |
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Mutepdnoy PC
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