CHETYUKU TASA POTALUMUOHHDIE PBI
PyKOBOACTBO NO 3KCNAyaTauum
YPI11.407273.001 P>




PBI PykoBOACTBO MO 3KCNAyaTauum 3

CopepaHue
1. BB ABHMO iuvnuusinsnsnisiisisssisossisnss sissnesinissssusssnssusvnss s sasseissvassvabiesnassanusasssisisiiises sssi s s issssssvissnusesissons 4
1:1 OrpaHHeHUE OTBETCTECHHOCTI  <uuusitiicsiauss i sssnaaass s v s s s T ds NS A e i S a e Ee TR a R e s A TR 4
2 OMUCAHME M PAD0OTA. cciiiiiiiiiieiiesieiiieiieaeeesaassaeestasasaseeessaes s aesesssans s eaeesssssnsssaesssssnnsssesssssrsessssssssnsenssns 5
2 L H A R B I oo S R T S S S T e B S B R e A R 5
2.2 TEXHUYECKME XAPAKTEPUCTUKM . ..euereeeireeeeeeaeaeeeaeaaaaaaaaasaeaeeeansassaaeeessannnnaessssannnnaseesannaeeeessnnnnnnns 6
21 O T B O DT i 0 S G A RS AR SRS T S 7
2.4 OMUCAHME M PADOTA .. .uuiiiriiieiieiieiiiieiitirtatraeeetasieaseaseeeseeeseesassssssssssss s asseetaasaeessasssessassannssnssnnsns 8
2.5 MapRiupoBHa N NNOMDUPOBERME ...uvusinissssssiiessssssssiasisansssismasnssinsainss st samssivsss e sranaen s ssssessuns 9
100 MU EU IR BIEN s i 9K S 155K K R 4 5 R S SN6 W68 S R 10
2.7 Dhecn ey e BP0 E LS FYOLT M i sisssossors o sisei s s i vsas s s s E A A a5 11
3 VICNONDB30BAHMNE MO HABHAUEHMIO ...t cuvutiiiirieteeteesioesitassasseesaeeseeseessaesaesaassbas s seesseseaesasssssssensensons 11
R T e o e (eI [ L[5 1 T — 11
3.2 MoAroTOBKA CHETUMKA K MCMOMBIOBAHMEID .. uvuereieeierriereersresesssnssesssssasssansessssnsssssesssssnnssssnesssnsnns 12
3.3 UCNONb30BAHUE CHETUMKA U METOA MBMEPEHMM. ....vvrvrrrriereeeeeieiiirarresseeseesssssssssssssaseesseeeeeessssssnes 17
3.4 [1OBEPKA CHETUMKA . ..eeieeeeeieiietuetiesaesaeaassasassssanneeesasssanaeeeeassasansaeessssnnnaaessnnsnnsaeessssnnnnseessssnnnaeesnns 21
T LTy Tod) [Ty [~ Lo He o el e al | T ——— 21
3.6 MeToguKa OUEHKN TEXHUYECKOro COCTOAHMA POTAaUMOHHOro cyeTymKa rasa PBIM c nomowbto
KOHTPGNA NSMEHEHNA TIRPETTAIA I8 0 Pl iwsisssswsiunnis sasssssansisssins s ass s v s s nins 23
3.7 [eCTBUA NMPU HELUTATHBIX CUTYALLMAX . ...eieeeeeieenursrereeseeseeesressesssesssssansssnssesseessesssessssssssmssmsnnnnes 25
L o s g 1o | 1] R —— 26
D P AHEHME. ..ttt e e e e et ee et ttaaa e eeeeaenaaeeeetattanaaaeeetannaaeeeatannnneeaernnnaaaaaes 27
6 TPAHCIIO DTN OBAHME uviiisssnsvusnuniassssssansussisss sy iaamsss sessss i s sy oiassaes i yav s i eeaassiuasi 27
TTOMIOMKEHME A ..eeieieiie e iitiieeee et es e tast e eesaesssbsbasaaeaesaasaassssesas e eesanaeesssssn s besssessaneessnnsssnssnsssnssnssssssessnns 28
LIDUNOMEHME. B.svniavasmumuvnunusasunsiasssss somuis sssioss crys s s da s s sy s e 0 0 s SR S S s S A SN S A S AARRaRY 29
TTOMMOMKEHME Bttt ee et e e e e et e e e e baat s e ee s sasae s s be s eaeaa s e e s e e s anasaansrs s aasssnsenssssesnnnesssnnssssssns 30
LIDWNOMKEHME. [ aoviuuuninveninunssinssrvsmmssssmsvs s ssss auuussuissssssssss saanmmii dia s er e e au e e Vs saa R i AN s s s aa 31
TTIDUMNOMKEHME [.....oeeeeeteiiieit ittt et e eee e e e e e e e e e e e e s aasan e e e eaasan e eaeaeeesssnn e e eesnnn e eeesssnnnnnseeseasnnnneaaesnnnnnes 32
DIPUAOKEHME Eiiicvuviinmniiimmniimmnmiioiiinssssaadnisss s s iy s s sy § e s s a4 65 8840 000 e s S s RS e SR s a4 5 A NG 34
LIDUNOKEHME M it i e s s e e e e i e s e e e e s 36
FIDUNOMKEHME M iiiiisiiniasssaisissnnnnsnsssinsssssinsassansossssiiissssasssssussissinnsssassassnnsnsasassas soussusnissnusivsnssssenansssnssssasss 37

LIpANDIMERHNE K iiisnnininiin i siinssi st s S R 39



a4 . PBI PykoBOACTBO NO 3KCNAyaTaLMm

1 BeepeHue

HacToAwee pyKoBoACTBO NO 3KCNAyaTauuK pacnpoCTPAaHAETCA Ha CYETYMK rasa poTauuoHHbld PBI u
COAEPHMUT TEXHUYECKME XaPaKTEPUCTUKM, ONUCAHUE KOHCTPYKUMKU, NPUHLMNA AEINCTBUA, NPABUA MOHTAXa,
obcnyKMBaAHMA M 3IKCNAyaTaUMK, a TaKKe Apyrve cBefdeHua, Heobxoaumble ANA NPaBUNAbHONO MOHTaXKa,
3anycKa W aKkcnayaTauuu.

3HaHWe HacToAwero PykoBOoACTBa MO 3KcnayaTauum o06A3aTenbHO ANA UL 3aHUMAKLWMXCA
NPOEKTMPOBaHMEM y310B YyyeTa Ha 6ase cyeTyMKa rasa poTaumoHHoro PBI, UX MOHTaXoM,
obcaymBaHuem.

MpumeyaHre. Beuay COBEpLIEHCTBOBAHMA COCTABHbIX YacTel CYETYMKA BO3MOMHbI HeKoTopble
HeNnpUHUMNUaAbHble PacxoXgeHua, He BAWAKOWME Ha MEeTPONOrMYecKne XapaKTepUCTUKKU, Mexay
NnocCTaBAAEeMbIMWU M34ENTMAMW U TEKCTOM HaCTOALLEro PYKOBOACTBA NO 3KCNAyaTauuu.

CyeTymnK 3apeructpupoBaH B [ocyaapcTBEHHOM peecTpe cpeacTs uamepeHuid nog Ne 87075-22 u
LONyLLEeH K NPUMEHEHUI0 Ha Tepputopun Poccuiickon ®eagepaunm.

CyeTymK ABNAETCA B3PbIBO3AWMLLIEHHBIM, COOTBETCTBYET TpeboBaHWMAM TEXHWYECKOro pernameHTa
TamoxkeHHoro cow3a TP TC 012/2011 «O 6e3onacHocTv obopyaoBaHua ana  pabotel  BO
B3pblBO3aWMLLEHHbIX cpeaax», MOCT 31441.1-2011 (EN 13463-1:2001), NOCT 31441.5-2011 (EN 13463-
5:2003), NOCT 31610.0-2014 (IEC 60079-0:2011) mn FOCT 31610.11-2014 (IEC 60079-11:2011) u umeeTt
MapKWUPOBKY B3PbIBO3aLUMUTBI:

IlGbcliB T4 - 6e3 AN*
1ExiblIBT4GbX/IIGbclIBT4 — c AN*
* - [1aTYMKM MMNYNbCOB
BHUMAHME! [OnutenpHblit, 6e30TKa3HbIK CPOK CAyXbObl pPOTAUMOHHOrO C4YeTymKka rasa PBl

obecneunBaerca cobniogeHnem Bcex TpeboBaHMIA HACTOALWLEro PYKOBOACTBA MO MOHTaXy, MyCcKy W
3KCNAyaTauMM CHETYMKA, 0OCOBEHHO B HaYasibHbIW NEPUOL ero aKCNayaTaumm.

[na yno6cTBa UCNONb30BaHMA CYETUMKA CO CYETHOM roNI0BOM C ABYMA cYeTHbIMM BapabaHamu nepes
€ro 3anyCKOM HEeMCrnoNb3yemblii c4eTHbl BapabaH pPEeKoOMEHAyeTcA 3aKpbiTb CNeuManbHOWM LUTOPKOM,
KOTOpan BXOAMT B KOMMNAEKT NOCTaBKU. MHCTPYKLUMIO CMOTPYM B N.2.4 HAaCTOALLEro pyKoBOACTBA.

1.1 OrpaHun4yeHue OTBETCTBEHHOCTU

Bce cBegeHus, coaepiKalmecs B PyKOBOACTBE NO 3KCN/AyaTauumn, NPUBEAEHbI C yYETOM AEMACTBYIOLLMX
HOPMaTUBOB W NPaBU/, HOBEMLIUX TEXHO/IOTMYECKUX pa3paboTok.
Mpou3soauTent He HeCeT OTBETCTBEHHOCTM 3a YObITKU, BO3HUKLLME B pe3y/bTaTe:

- Hecob0aeHns pyKOBOACTBA NO 3KCNAyaTaumMm

- HeHaanexawero ncnonbzosaHua npubopa

- NpueneyeHns HeKBaNMPULMPOBAHHOIO NepcoHana

- HecaHKUMOHMPOBaHHbLIX MOAUDUKaLNIA

- BHeceHuna HecornacoBaHHbIX TEXHUYECKUX M3MEHEH U

- Mcnonb3oBaHMA HECAHKLMOHMPOBAHHDBIX 3aMNacHbIX YacTei

NMoboe ncnonbzosaHue npubopa He NO NPAMOMY HAa3HAYEHUIO MOMKET NPUBECTU K BOZHUKHOBEHUIO

OnacHbIX cuTyauuit. [Mpous3BoaMTeNns He HeceT OTBETCTBEHHOCTM 3a Anobble npeTeHsuu, yulepb
HacTynNMBLLIKE B pe3y/bTaTe HenpasUAbHOro UCNONb30BaHWA 3TOMO YCTPOMCTBA.
daKTUYECKMI KOMNAEKT NOCTaBKU 3aBMCUT OT BapuaHTa UCNOMHEHUA CYETYMKA.
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2 OnucaHue un pabora

2.1 Ha3HavyeHue

CyeTyMK rasa poTaumoHHbiM PBI (manee — cyeTumk) npepHasHayeH ANA wm3mepeHUa obbema
OYMULLEHHbIX M OCYLIEHHbIX OAHO M MHOTOKOMMNOHEHTHbIX HearpeccMBHbIX ra3oB, TAaKMX Kak NPUPOAHbLIN ra3
no NOCT 5542, nponaH, BO34yX, a30T, MUHEPTHbIX U APYIrMUX ra3os.

BHumaHue! Ona yyeta KWC/IOPOOA v BOAOPOA ncnonb3oBaHWe CHeTYMKa 3anpelueHo!

CyeTymK AONYyCKaeTCA NPUMEHATb TaKXKe Ha ONaCHbIX NPOU3BOACTBEHHbIX 0BbEKTax ra3oBoM U Apyrux
NPOMBILLINEHHOCTEN.

CyeTumk NpeaHasHayYeH ANA pa3mMeLleHna U 3KCnayaTauun BO B3pbiBOONACHbLIX 30Hax cornacHo Y3
(“NMpaBuKna ycTpOMCTBA 3NEKTPOYCTAHOBOK”), B KOTOPbIX BO3MOXHO 06pa3oBaHWe cMecei ra3os U Napos C
BO3/4YXOM, OTHECEeHHbIX K KaTteropuam |IB u |IC rpynn T1-T4 no MOCT 31610.0-2019 (IEC 60079-0:2017), FOCT
31441.1-2011 (EN 13463-1:2001).

Cuetumk obecneymsaeT B3PbIBO3ALWMTY NPU MOAKAIOYEHUM INEKTPOHHbIX KOPPEKTOPOB, KOTOpble
NpoWAM aTTecTaumio Ha B3pbiBO6E30MNACHOCTb B YCTAaHOBAEHHOM MNOPAAKE WU MMEIKOT COOTBETCTBYOLME
cepTdUrKaTbl N0 B3PbIBO3aLLMLLEHHOCTH.

CyeTunK npumeHum ans paboTbl ¢ KoppekTopamu obbéma rasa 3K270, TK220, EK270, EK280, EK290,
TC210, TC215, TC220.

CYyeTyMKM UMEIOT UCMNONHEHMUA:

- B 3aBMCUMMOCTU OT KOHCTPYKUMK - A 1 b;

= B 3aBMCUMOCTU OT METPONOrMYECKOM XapakTepucTukn — 0, Y, 2V.

CyeTHble MEXaHW3Mbl CYETYMKOB B PA3HbIX KOHCTPYKTUBHBIX UCMONHEHUAX MOTYT BbITb BbINONHEHDI C
OA4HWM MW ABYMA pAAaMU LMPPOBbLIX PONMKOB.

CYeTYUK YCTOMYMB K BO3AENCTBUIO:

- TemnepaTtypbl OKpyKatoLwen cpeabl U OTHOCUTENbHOM BNAXHOCTM NO rpynne ncnonHeHua C2 no
FOCT 52931-2008.

- CUHyCcouaanbHOM BUBpaLmMm B COOTBETCTBUM ¢ TpebosaHuamM K rpynne N2 no MOCT P 52931-
2008.

MapameTpbl NOTOKa U3MepAEMOoro rasa:

- 3HauveHuA yncen PeitHonbAaca (Re) 4onKHbI HaxoauTbea B AnanasoHe ot 10 go 3,5-10%;
- CKOPOCTb NOTOKa ra3a 3aBMCKT OT pacxoaa rasa.
CyeTyMK ABNAETCA He pPeMOHTUPYyeMbIM B YCI0BMAX 3KCNAyaTauuu usgennem. PemoHT

OCYLLEeCTBNAGTCA B YC/NOBUAX NPeanpuATMA — MU3rOTOBUTENA WAM OpraHu3auuven, umerowerd Ha 3To
pa3spelweHne npeanpuUATUA — U3roTOBUTENA U COOTBETCTBYIOLME TMLEH3UMN.

MeToauka Bbibopa cueTymKa NpuBeaeHa B NPUAOKEHUN A.

Mpumep ycnosHoro obo3HaueHWs cuyetymka PBI npw 3aKase KOHCTPYKTUBHOTO MCMNOMHEHUsa A
Tunopasmepa G160, gnanasoHom mamepeHus 1:200, ¢ ychosHbiMm npoxogom DN8O, ucnonHeHua v:

CuyeTumK rasa poTtaumoHHbI PBI G160 DN80 (1:200) A/Y YPIN.407273.001.TY
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2.2 TexHWYecKMe XxapaKTepuUCTUKMU

OCHOBHble TeEXHUYECKMe XapaKTePUCTUKKM CHETYMKOB NpUBeaEHbI B Taﬁnmu,ax 1—25.

Tabnuuya 1 - OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM CHEeTYMKOB rasa PBI ucnonHeHus A.

[Awnana3oH paboumx pacxoaoB Qumin/ Qumax MNepe-
Tuno- Q. 1: 1: 1: 1: 1: 1: 1: 1: 1 1: nag
pa3- | DN M3;: 250 | 200 | 160 | 130 | 100 | 80 | 65 | 50 | 30 | 20 | Aasne-
mep o, W HWA Npw
’ Qumax, Ma
G16 50 25 - - - - - - - 051|081 13 55
G25 50 40 - - - - - 05|06 | 081] 1,3 2,0 80
G40 50 65 - - - 05 |06 |08Q) 10| 13| 20 | 3,0 230
G65 50 100 0,4 0,5 | 0,6 0,8 1,0 (13| 16 | 2,0 | 3,0 | 50 540
G100 | 80 160 0,6 0,8 1,0 1,3 16 | 20| 25 | 3,0 | 50 | 8,0 425
G160 | 80 250 1,0 1,3 1,6 20 (25|30 40 | 50 | 80 | 13,0 575
G250 | 100 | 400 1,6 2,0 2,5 30 [ 40|50 60 | 80 | 13,0 20,0 810
G400 | 100 | 650 2,5 3,0 4,0 50 | 65| 80 |10,0| 13,0 | 20,0 | 32,0 1700
G400 | 150 | 650 2,5 3,0 4,0 50 [ 65| 8,0 (10,0 | 13,0 | 20,0 | 32,0 1700
NMpumevaHua:

McnonHeHue cueTynka 2Y BO3MOXKHO TONbKO AN pabounx pacxoAoB, pacno/iOKeHHbIX cnpasa oT yTon-
WEHHOM NUHUW.

Tabnuuya 2 - OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM cY4eTYMKOB ra3a PBI ucnonHeHums b.

Nnana3oH namepeHuna pacxona Qmi/ Quax MNepenap,
Tano- | | Qmax, 1:200 | 1:160 | 1:100 | 1:80 | 1:65 | 1:50 | 1:30 | 1:20 | paenenus
pa3mep m*/uac Qmin, m*/uac npnn(:max,
G16 50 25 0,8 1.3 55
G25 50 40 0,6 0,8 1,3 2,0 80
G40 50 65 0,8 1,0 1.3 2,0 3,0 230
G65 50 100 0,5 0,6 1,0 1,3 1,6 2,0 3.0 5,0 490
G100 80 160 0,8 1,0 1,6 2.0 25 3,0 5.0 8,0 425
MpumeyaHusn:

McnonHeHne cyeTyMKa 2Y BO3MOMKHO TONbKO Ana paboumnx pacxonoB, pacnoioKeHHbIX cnpasa oT yToN-
WEHHOM NUHUM.

Tabnuua 3 - TexHUYeCKne XapaKTepmuCcTMKM cHeTYMKOB rasa PBl ucnonHerHus A.

Pas- Tunopasmep cyeTymnKa
HaumeHoBaHue mep-
napameTpa - Gl6 | G25 | G40 | G65 | G100 | G160 G250 | G400
Mopor 4yBCTBUTENBHOCTH m3/y 0,03 | 0,03 | 0,03 | 0,03 | 0,05 0,1 0,2 0,4
EMKOCTb CYETHOrO MexaHM3ma m> 10° | 10* | 10 | 10° || 107 10’ 107 107
Obbem UamepuTENbHOW Kamepbl ame 0,87 | 0,87 | 0,87 | 0,87 | 1,61 2,99 3,7 45
Tabnuua 4 - TexHUYEeCKne XapaKTepMuCcTMKM cHeTYnKoB rasa PBl ucnonHexus b.
HanmeHoBaHWe napameTpa IHROPaSMEPICHETKa

Gl6 G25 G40 G65 G100

Mopor 4yBCTBUTENBHOCTK, M*/y 0,1 0,1 0,1 0,1 0,16

EMKOCTb CYETHOro MexaHu3ma, m* 10° 10° 10° 10° 10’

O6bem U3MepUTENbHOM Kamepsbl, Am® 0,56 0,56 0,56 0,56 1,07
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Tabnuua 5
3HayeHue napameTpa ANA UCNONHEHUM
HanmeHoBaHWe napameTpa
0] Y 2y
MNpegenbl A4ONYCKaeMO OTHOCUTE/IbHOM NOrPEeLHOCTM NpU
n3mepeHun obbema rasa B gManasoHe pacxonos, %
OT Quin 8O Q¢ 2.0 2,0 -
oT Q: A0 Qumax BKAKOYUTENBHO +1,0 +1,0 -
OT Qumin A0 Qumax BKAKYUTENBHO - - +0,9
Touka nepexoaa Q. , m3/u: 0,1Qumax 0,05Q 2 -
Pabouee pagneHue uamepsemoro rasa, He bonee, Mlla 1,6
CYyeTHbIN MexaHU3M 8-pa3pAagHbIf
[unanasoH Temnepatyp Mamepaemoi (paboueit) cpegpl, °C oT mmHyc 30 go natoc 60
[dunana3oH TemnepaTtyp OKpy»atoLen cpeasbl, °C oT mmHyc 40 no natoc 70
OTHOCUTEeNbHaA BNAXKHOCTb BO3ayxa, % 00 98 npu 35°C
CpeaHuit Cpok cnyxbbl, net 12
Ha3Ha4YeHHbIM CPOK cnybbl, net He meHee 10
CpeaHaa HapaboTKa Ha 0TKas, 4 100000

CreneHb 3aLUKUTbl CY4ETYMKA OT NPOHMUKHOBEHWA NbIIU WU BOAbI IP65

MaTepuan Kopnyca CHETYMKA ANOMMHMEBBLIN CNNaB
* Mpegenbl OTHOCUTENbHOW NOTPELHOCTM NPU U3MepeHMn 0b6bema HOPMUPOBaHbI AN Pabounx ycno-

BWMI 3KCNyaTaLum

2.3 CocTaB cyeTyMKa

CYeTUYMK COCTOUT U3 CNeayroLWMX OCHOBHbIX YacTeun:

- Kopnyc;

- KpbILLKa 3a4HAA

- OCHOBaHM1e C NoALWMNNHMUKaMK;

— KpbILLKa NepeaHsas;

- ABa poTopa, CUHXPOHHO BPALLAIOWMXCA B NPOTUBONONOXHBIX HAaNpaBAEHUAX 3a cHeT 3ybuaTbix
KONec CMHXPOHU3aTopa;

- MHOrOCTYNeHYaTbll peayKTop;

- MarHuTHaa mydra;

- 8-MU pa3pALHbLINA POTMKOBBIM CHETHbIM MEXAHU3M.

MpumevaHne - [etanu cyeT4yMKa, conpukacawowmeca ¢ paboyen cpenoi, M3roTosneHbl U3

dN1lOMHUHKNEBOrO Cna1aéa U MMeroT CneunanbHoOe aHTUKOPPO3MOHHOE NOKPbITHUE.
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B KOMNNEKT NOCTaBKKU CYETYMKA BXOAAT COCTaBHbIE YacTU U AOKYMeHTauunA, npueeaeHHbIE B Tabnuue

6.
Tabnuua 6

HaumeHoBaHue Kon-so, wr.
CyeTymK rasa poTtaymoHHblin PBI YPIT.407273.001 TY 1
PykoBoacTBO no akcnayatauum YPIM.407273.001 P3* 1
Macnopt YPIM.407273.001 NC* i
CeTKa KOHMYecKan 3alMTHaA 1
EMKOCTb € Macnom 2
Wropka**
Wnnbauk «Py»** 1
MpumeyaHwue:

* NONYCKaeTcA B 3N1EKTPOHHOM BUAe
**LTopKa, WuabaMKK «Py» M «HanpasneHue NOTOKa rasa» BXOAAT B KOMNAEKT NOCTaBKW, €CAu Npu
3aKa3e He OroBOPEeHO HanpaB/ieHMe NoToKa rasa.

[ononHutensHoe o6opya0BaHME, NOCTABAAEMOE MO CNeLranbHOMY 3aKasy:

- HU3KO-4YACTOTHbIM AaTYMK MMNYNbCOB cyeTymka [AU-H;

- BbICOKO-4aCTOTHbIN AaTYMK umnynbcos [IN-B. YcTaHOBKA B CHETYMK NPOM3BOAMUTCA Ha 3aBOAE —
u3rotosuTene;

- cpeaHe-4acToTHbIN AaTYnK umnynbcos AN-C. YcTaHOBKa B CHETYMK NPOU3BOAMTCA Ha 3aBoje —
WM3roTOBUTENE UK B CEPBMCHOM LIEHTPE;

— OONONHUTENbHBIN GUNLTP KOHUYECKMIA ceTHaTbli. [TpK 3aKase yKasbiBaTb DN cyeTymKa.

2.4  OnwucaHue u pabora

Cuetuymnk paboraer No NPUHUMNY BbITECHEHUA CTPOro onpeaeneHHoro obbema rasa spalaroWMMmUca
potopamu. ObBbem BbITECHEHHOrO rasa onpeaenseTca 06beMOM M3MEpPUTENbHOW Kamepbl CYeTYMKa,
0bpa3oBaHHON BHYTPEHHEW NOBEPXHOCTbIO KOPMyca U NOBEPXHOCTAMMU ABYX CUMHXPOHHO BPALLAIOLWLMUXCA B
NPOTUBOMNONOXHBLIX HanpasneHWAX poTopoB. BpalwaTtenbHoe [ABUXKEHWE pPOTOPOB 4epe3 peayKTop M
MarHuTHyto mydTy nepepaetca Ha 8—Mu paspAAHbIN CYETHbIN MeXaHW3M, KOTOPbIA perncTpupyer YMcno
obopoToB poTopoB, a, cneaosBaTeNbHO, U 0bbem rasa, npoweawmnii Yepes cHeT4yMK. Takum obpasom, oauH
NOBOPOT CUCTEMbI POTOPOB COOTBETCTBYET Nepesavye onpeaeneHHoro obbema rasa co Bxoga CH4ETYMKa Ha
ero Bbixog,. Llndpbel cyeTHOro mexaHmsma, ctoawmMe nocne 3anaton MMetoT obpamaeHue TEMHOTO LBeTa,
oTAnMyHoe oT obwero ¢poHa.

Ona ypobctBa CYMTLIBAHMA NOKA3aHMA  KOPNYC CYETHOMO MeXaHM3Ma WMeeT BO3MOMHOCTb
NoOBOpaYMBaTLCA BOKPYr CBOEW ocu Ha 355°.

labapuTHbIE pa3mepbl U Macca CHEeTYMKOB NPUBEAEHDLI B NpUNoKeHun b.

YCTPOMCTBO CHETYMKA NOKa3aHO B NPUNOXKEHWK B.

WTtyuepbl oTbopa AaBneHMA pPacnoNoXeHbl Ha Kopnyce CY4ETYMKA WM MNO3BONAKOT NPOU3BOAUTHL
M3MepeHue AaBNeHUA Ha BXOAe W Bbixoge cyeTyuKa. LTtyuep otbopa nasneHna Ha Bxoae obo3HaveH «P»
(wnnbamk «P,» moXKeT 6bITb He YCTaHOBNEH Ha 3aBOAE-U3roTOBUTENE, @ BXOAUTb B KOMMAEKT NOCTaBKK) U
CNYXKWUT ANA NOAKNIOYEHUA AAaTYMKA AAaBAEHMA BXOAALLEro B COCTaB KoppekTopa obbema rasa. CoegmHeHume
WwTyuepos otbopa AaBNEHUA C CUTHANbHBbIMU IMHUAMM NO TUNOpPasmepy coeguHeHuna 7-2-6 FOCT 25164-96.
LWTyuepbl otbopa AaBneHWA BO3MOXKHO MCNONb30BaTh /1A KOHTPO/A Nepenaaa AaBNeHUA HA CHETYMKE.
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3ameHa WTaTHbLIX WTyuepoB oOTbopa AaBNEHWUA, YCTAaHOBNEHHbLIX Ha 3aBOAe-U3roToBUTENe,
3anpeuweHa. Takaa 3ameHa ABNAETCA M3MEHEHUEM KOHCTPYKLUMM CHETYMKA.

Ha Kopnyce cyeTtyMka pacnonoXeHol aAga oTeepcTua ¢ pesbboirt M10x1, B KOTOpble moryTt 6bITb
YCTaHOBNEHbI 3aLMTHbIE TMAb3bl AATYMKOB TemnepaTypbl. Mpu OTCYTCTBMMU 3aLLMUTHBLIX MMNb3 AATYMKOB
TemnepaTypbl OTBEPCTUA 3aKPbITbl Pe3bb0BLIMM 3aryWwKamu.

Bnarogapa opurMHanbHOM CHETHOW rONOBE C ABYMA CYeTHbIMK BapabaHamu, NOKa3aHHOM Ha PUCYHKe
1, HanpaBneHWe NOTOKa ras3a Yepes CYeTYMK MOXKeT ObITb KaKk CeBa-Hanpaso, Tak M CnpaBa-Haneso.

[aHHaa cyeTHasa ronosa WMMeeT CABOEHHbIM BOCbMUPA3PAAHbLIA CYETHbIM MexaHu3m. B Hem
YCTaHOBNEHbI NapannensHo Apyr Apyry Asa cuyeTHbix HapabaHa, KOTOpble MEXaHWYeCcKU CoeAuHEeHbl U
BPALLAKOTCA B NPOTUBOMNONOMHbIE CTOPOHbI. B 3aBMCMMOCTM OT HanpaBNeHMA NPOTEKaHWUA rasa CYeTHble
b6apabaHbl cyMTalOT OAMH NpAMO ApyroM ob6paTHo. COOTBETCTBEHHO, HE WCMONb3YHWMWCA CYETHbLIN
bapabaH ana ypobctBa NONbL30BaHWUA 3aKPbLIBAETCA CNELMANbHOM LITOPKOM C HAaHECEeHHbIMM Ha Hew
HanpaBNeHMAMM NOTOKA ra3a. B nesoi nonoBuHe pucyHKa 1 3akpbIT BepxHUi 6apabaH. B aTom cnyyae yuer
OCYLEeCcTBNACTCA NO HMXKHemy BapabaHy ¢ HanpasneHMem NOTOKa rasa 4yepes CYETYMK CnesBa — Hanpaso
(ropu3oHTanbHbIA TPYOONPOBOA) MK CBEPXY — BHU3 (BEPTMKaNbHbIM Tpybonposoa).

B npaBoit nonoBuHe pucyHKa 1 3akpbIT HUKHKMIN BapabaH. B 3Tom cnyyae yyeT ocyliecTBASeTcA no
BepxHemy 6apabaHy ¢ HanpaBneHWeM NOTOKa CNpaBa — HaNEeBO (FOPU30HTANbLHbIN TPyBONPOBOA) UK CHU3Y
— BBEpPX (BEpTUKanbHbIN Tpybonpoeoa).

PucyHok 1 — CueTHas ronosa c g8ymMsa c4eTHbiMK BapabaHamu

2.5 Mapkuposka u nnombuposaHue

Ha Kopnyce c4ETHOro mMexaHM3ma CHeTYMKa pa3meLLeH raBHbIi WWAbAUK, HA KOTOPOM YKa3aHbl:

- ycnosHoe 0603HaYeHne CHETYMKA;

- TMNOpa3smep cyeTynka G, aAmameTtp ycnosHoro npoxoaa DN;

- MUHUMaNbHBIA Quin, MAKCUMaNbHbIN pacxoabl Qumax, M>/4;

- MaKkcumanoHoe paboyee gasnenue P,, MMa;

- OaBNEeHUe UCNbITaHUA CYHETYMKA Ha NPOYHOCTb U repmeTUYHoCTb, MIa;
— OMana3oH TemnepaTyp OKpy»atouwen n paboyen cpeabl;

- NOPAAKOBbLIA HOMEpP NO CUCTEME NPEANPUATUA-U3rOTOBUTENSA;

- CTpaHa-U3roToBUTEND;

- TOBapPHbIN 3HAK NPeanpPUATUA-U3rOTOBUTENS;

- rog, U3roToBAEHMA;

- obo3HayeHue TY.

- 3Haku cootsetcTama TP TC 012/2011, EAC;

- HammeHoBaHMe opraHa no ceptuduKaumm Ha cootsetcteme TP TC 012/2011;
— Homep cepTudmkaTa coorsetctema TP TC 012/2011;
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MapKUpOBKa B3pbIBO3aLLMTbI

IGbclIBT4-6e3 N
1ExiblIBT4GbX/1IGbclIBT4 — c AW;
JneKTpuYecKue napameTpbl MCKpobe3onacHbIX Lenen.

Ha 3agHel KpbllWwKe YyCTaHOBAEH WWAbAMK HanpaB/ieHMA NOTOKa MU3MEPAEMOro rasa.

WTyuep otbopa AasneHUs Ha Bxoae 0603HaYeH WUNbAUKOM «Ppy»;

Ha cyeTtunke goMKHbI 6bITb ONNOMBUPOBAHDI:

KPbIWKa CYEeTHOro mexaHusma (2 nnomboi);
MecTa COYNeHeHUA Kopnyca ¢ nepeaHen 1 3agHen KpbliwKamu (Knekue nnombbi).

Cxema nNombMpOBKM yKa3aHa Ha pUCYHKe 2

B

Mnomba
3aBoga-vu3rotosuTena .

A

"\ 3HaK noBepKu
bl el

PucyHok 2

MapK1MpOBKa TPaHCNOPTHOW Tapbl MMEET OCHOBHblE, AONO/MHWUTENbHbIE W  MHPOPMALMOHHbIE

HaANUCU, MAHUNYNALMUOHHbIE 3HaKK: «XpynKoe. OCTOpOXKHOY», «Bepx», «bepeyb oT Bnarny.

2.6  YnakoBka

Ha dnaHuax cyeTynmka BXOAHON W BbLIXOOAHOM KaHanbl AONXKHbI ObiTb 3aKPbiTbl NAACTMACCOBbLIMM

3arnywkKammn n"Mbo NNEeHKOW Ha CaMOK/EeALLEenca OCHoBe.

CyeTyMK MoOKeT ObiTb YNaKoBaH KakK Yy B AEPEeBAHHbIA AWMK Ha [AepeBAHHble BKNAAbILWM,

NPUKPENNeHHble K AHWULLY AWMKA, Tak U B Kopoba u3 roppoKapToHa C NPONONKKAMM, MCKIKOHAIOWMMM

nepemelLeHne CHeTYMKa BHYTPU TPAHCNOPTHOW Tapbl.

BmecTe co cHeTYMKOM B AWMK MO0 yNnakoBOYHYH KOPODOKY BKNaAblBaeTCA:

YNaKOBOYHbIN IACT;

nacnopT ¥ PyKOBOACTBO MO 3KCNAyaTauuu B NOAIMITUNEHOBOM NaKeTe;

NaMUHUPOBAHHbIM WKUNbAKUK C NPaBUNAMM 3aMNyCKa U OCTAHOBKM CHETUMKA;

dbnaKkoHbI C Macnom;

CeTKa KOHMYEeCKan 3alinTHaA B NONNITUIEHOBOM NaKeTe;

€C/I1 CYETYMK CO CYETHOW roN0BOM C ABYMA cHeTHbIMK BapabaHamu 1 NpU 3aKase He OroBOPeHO
Hanpas/seHWe NOTOKa ra3a, A0NO/HUTE/IbHO B KOMMNAEKT NOCTaBKM BXOAAT LUTOPKA Ha CYETHYIO

ronosy, WWnbAuWK HanpaeaeHMA NOTOKa rasa, WuabguK « Pp».
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2.7 QObecneyeHune B3PbIBO3AWMLLEHHOCTH

BSprBO3aLI.I.HIJ.I|EHHOCTb cyeTymka obecnedeHa:

- KOHCTPYKUMEN KOpnyca CYETYMKA U OTAENbHbIX 91EMEHTOB, KOTOPaA BbINONHEHA C Y4ETOM
TpebosaHui no NOCT 31441.1, TOCT 31.441.5.

- OCHALLEHHOCTbIO AaTYUKAMM UMNYNbCOB, MMEIOLWMX UCKPOBe3onacHble INeKTpUYecKkme Lenu
ypoBHA «ia» nnam «ib» no MOCT 31610.11 n uckpobesonacHble NnapameTpbl, COOTBETCTBYIOWME
ycnoBuam anekTpoobopygosaHua noarpynn |1B 1 I1A Bo B3pblBOONacHOM 30HE.

MapameTpbl uckpobesonacHbix uenen: Ui<10 B; 1i<50 mA; Pi<0.25 Br; Ci<0.1 mk®; Li<100 mKIH.

MakcumanbHaa TemnepaTypa HarpeBa MOBEPXHOCTM CYETYMKa rasa He MNpeBbllaeT 3HaYeHuW,
AONYCTUMbIX gNna TemnepaTtypHoro kKnacca T4 no FOCT 31610.0 u NOCT 31441.1.

YNNOTHEHMA U COEAMHEHUA 3IEMEHTOB KOHCTPYKUMKM obecneunBaloT cteneHb 3awmTbl IP65 no NMOCT
14254,

OpUKUMOHHAA W 3neKTpocTaTMyeckaa MCKpobeszonacHocTb obecneyeHa  XapaKTepUCTMKamu
BblBPaHHbIX KOHCTPYKUMOHHbIX MaTep1anos.

Ha Kopnyce cyeTunKka nmeroTca npeaynpeauTenbHble Haanucu U TabMYkKn ¢ yKasaHMeM MapKUPOBKK
B3PbIBO3ALLNTbLI U NapameTpoB UCKpobe3onacHbIX ueneu.

3 Mcnonb3oBaHWe NO Ha3Ha4YeHUIO

3.1 Mepbl 6e3onacHocTH

YCcTaHOBKa, BBOA, B 3KCN/yaTauumio, TeXHUYECKoe 0bCny>KMBaHWE U NOBEpPKa CYeTYMKa Npou3BOAMTCA
opraHu3auunen, UMeLWen NMLEH3MI0 Ha NPOU3BOACTBO 3TUX paborT.

CYeTYMK ABNAETCA He pPeMOHTUPYeMbIM B YCNOBMAX 3KCNAyaTauuMu  M3[eNnem, PemoHT
OCyLWLeCcTBNAETCA B YCA0BMAX NpeanpuATUA—M3roTOBUTENA, WAWM nNpeanpuaTMEM, MMEKLWMM Ha 3T0
pa3spelleHne npeanpuUATUA—U3rOTOBUTENA.

TexHUYyecknin nepcoHan, NPOBOAAWMIA MOHTAXK W 0OCNY)KMBAHME CYETYMKOB, AO0/MKEeH ObiTb
03HAaKOM/IEH C NPUHUMNOM paboTbl, PYKOBOACTBOM NO 3KCNAyaTaLMM MU AONYLWEH ANA NPOBEAEHNA AaHHbIX
pabor.

Mpu MOHTaxKe, NOArOTOBKE K MYCKY, 3KCN/AyaTauuMmM W AEMOHTaXke cyeTyuMka cobniogate mepbl
NPeaoCTOPOXKHOCTM B COOTBETCTBUM C  TpeboBaHMAMM npaBun TexHUMKM HesonacHoctn (NTB),
YCTAaHOBNEHHbIMM Ha O0ObeKTe W pernameHTUpyembiMu npu  paboTte ¢ noKapoonacHbIMU U
B3pPbIBOOMACHbIMKW rasamu, C rasamu nog AaBNeHUMEM, B TOM 4YMUCAE MNO/b30BaTbCA MHCTPYMEHTOM,
MCKNHOYAIOLWMM BO3HUKHOBEHUE UCKPBDI.

Bce paboTbl NO MOHTaXKy WU AEMOHTaXy BbINONHATL NPKU OTCYTCTBMM OAaBNEeHMA ra3a B Tpybonposoae,
rae yCTaHoOBAEHbl CYETUMKMN.

Mpu MOHTaxe, 06CNYKMBAHMM, IKCNAyaTaUMM CYEeTYMKa HeobxoaMmo pPyKoBOACTBOBATLCA
TpebosaHmamu MOCT 12.1.004, NOCT 12.1.010, r0OCT12.2.007.0, Ny3.

[ONA YNCTKM CHETYMKOB HEODBXOAMMO MCNONBb30BATL TO/IBKO BNAXKHYIO TKaHb.

NepemeweHune cyetumkos G160, G250 n G400 K mecTy MOHTaXa A0/IHbI OCYLLECTBNATLCA TaNAMM,
aBTOMNOrPy34MKamm 1 gpyruMu aHanorM4HbIMM cpegcTeamu. Ha Kopnycax aTUX CHETYMKOB NpeayCMOTpeHbl
cneyuansHble pe3bboBble OTBEPCTMA ONA YCTAaHOBKM pbiM-60nTOB. pU nepemelleHUn CYeTYUKa He
DOMNYCKaeTca KpenaeHue TPOCOB 3a KOPNyC CHEeTHOro MexaHMU3ma.

BHumaHue! CyeTumK He AoNycKaeTcA NnepemeLyaTb 3a KOpnyc CHeTHOM roNoBbl.
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3.2 T[loaroTtoBKa cYeT4YMKa K MCNOAb30BAHUIO

Tpe60BaHMF|, KOTOpble H906XOJJ,MMO Y4UTbIBATb NPK YCTAaHOBKE CYETYMKaA:

CYETYMKW CcnedyeT YCTaHaBAMBaTb B 3aKpPbITOM MNOMELWEHUM UAW  NoA,  HaBecom,
obecneymBaloWMM 3aLUNTY OT BHELWHWX aTMOCEPHbIX OCa4KOB;

CYETUMK MOXKET YCTaHaBNMBATLCA KaK Ha FOPU3OHTANIbHbIX, TaK W BEepPTUKANbHbIX Y4acTKax
Tpybonposoaa. TpeboBaHUA K pacnoNoXeHUIO cYeTyMKa cornacHo MNpunoxkenua I;
HanpaeneHWe MNOTOKA rasa Yepes CYETYMK, UMEIOLWMI CYETHYIO FONOBY C ABYMA CYETHbIMM
6apabaHamu, NPU MOHTaXKe Ha FOPU30HTAIBHOM y4acTKe MOMKET ObITb, KaK CNeBa Hanpaso, TaK
W Crpaea HaNeBo, a NPU MOHTAXKe Ha BEPTUKA/IbHOM Y4aCTKe MOMKeT 6biTb, KaK CBEPXY BHU3, TaK
M CHU3Y-BBEPX;

MEeCTO YCTaHOBKM cYeTYMKa Ha TpybonpoBoae cneayet BblbpaTh Tak, 4Tobbl NpeAOXpaHUTL ero
OT BHELHWX BO34enCTBYOWMX GakTOPOB, BbIXOAALWMX 33 Npeaenbl TEXHUYECKMX XapaKTepUCTUK
CYeTyMmKa.

CYETYMKM HE PEeKOMEHAYeTCA YCTaHaBAMBATb B HMMKHEW YacTu Tpybonposoaa, rae BO3MOXKHO
CKOMNNeHue KoHAeHcaTa;

NPU HanUuMKM B rase KOHAEHCUPYIOLWMXCA NpUmMecer BOAbl CYETUYMK cneayeT pacnonaratb Ha
BEPTMKaNbHOM y4acTKke TpybonpoBoga Npy HanpaBAeHUM NOTOKA ra3a CBepXy- BHU3;

NpPAMbIE Y4aCTKM 40 U NOCNe CYETYMKA BO BCEM AnanasoHe pabounx aasneHui He TpebytoTcs;
NPY MOHTaXKe CYETUYMKA He NPeabABNAETCA, KaKUX - 160 TpeboBaHUI K BE/IMYMHE HECOOCHOCTH
CY4éTynKka u TpybonpoBoda U K CTeneHu HeKpyrnoctu Tpybonposoga. CYeTYMK MOXKeT bbiTb
yCTaHOB/IeH B HenocpeacTBeHHOW 61M30CTU OT dUAbTPa ra3a uaM perynatopa AaBneHus rasa, a
TaKXe MHbIX MECTHbIX CONPOTUBAEHMUI B TOM YMcne KoHdy3opos n anddy3opos;

AONYCTMMaA Pa3HOCTb BHYTPEHHEro AvameTpa M3meputenbHoro Tpybonposoga v anameTpa
YCNOBHOrO Npoxoaa cyetumka + 10%. AuameTp ycnosHoro npoxoaa DN (Man ero HOMUMHANbHbIM
AnameTp) PBI He coBnagaeT ¢ UCTUHHbIM BHYTPEHHUM AMaMETPoOM cyeTymKa. Moatomy, npu
nposeaeHUN NPoBepku peanusauum MW Hy)KHO CpaBHMBATb CPeAHMIA BHYTPEHHWK AnameTp
CeYEeHU u3mepuTenbHoro Tpybonposoaa He C UCTUHHBIM BHYTPEHHUM AMAMETPOM CHETYMKA, a
C AMaMeTpOM ero yC/I0BHOIo Npoxoaa;

NPy YCTAaHOBKE CYETYMKa B Ka4yecTBe OTBETHbIX ¢raHueB HeobxoAMMO MCNo/ib30BaTb ¢aHLbl
tvnos 01, 11 ¢ MCNONHEHUEM YNAOTHUTENbHOM noBepxHOCTU «B» no NOCT 33259. Pasmepbl
YNNOTHUTENbHbBIX NOBepxHocTel ¢naHueB M pa3mepbl ¢naHues BbibupatoT no MOCT 33259.
BHyTpeHHMI guameTp GNaHUEB M KONMYECTBO OTBEpCTUM nog 6ontel BbibMpatoT U3 paga 2. B
MeCcTe COMPAXEHUA CYeTYMKa M  Ku3mMepuTenbHoro TpybonpoBoga AonycKaeTca ycTyn,
06yCNOBNEHHbIW pa3nuynem 3Ha4yeHU BHYTPEHHUX AMameTpoB GnaHua 1 CHETYUKa;
pekomeHayetca u3beraTb MoOHTaka B TpybonpoBog pasnuyHoro  obopyaoBaHuA,
YCTAaHOB/NIEHHOIO A0 CYETYMKA, C MCNOMb30BaHMEM MEPEXOAHWKOB, TPebyloWwmMx NnpUmMeHeHus
TedNOHOBOW /NEHTbl, TaK KaK WMMeeTCA BEpOATHOCTb MNonagaHuAa 4vactuy, TednoHa B
M3MepUTENbHYIO KaMepy CYeTUYnKa;

[ONyCcKaeTca yCTaHaBNMBaTbL cneuunanbHble NoANOPKU NoA, cHeTYMKKM TUnopasmepa G160, G250
1 G400 npu nx MoHTaxke B Tpybonposoa;

MWHUMaNbHOE PacCTOAHMUE CYHETYUKA OT CTEHbl B FOPMU3OHTANbHOM NAOCKOCTU, KOTOPOE AO0MKHO
obecneuymBaTb AOCTYN ANA €ro TEXHUYECKOro o0b6Ccny»KMBaHUA, B COOTBETCTBUMU C PUCYHKOM 3 U
Tabauuen 7
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PucyHok 3
Tabnuua 7
Tunopasmep cyeTymKa TRl l B,mm C,mm
d il Ona PBI ucn.b Ona PBI ucn.A
G16-G65 200 250 180
G 100 250 300 220
G 160 - j 220
G 250 = _ 245
G 400 o j 280

MoAroToBKa CYETYMKA K MOHTAXKYy Ha Tpybonposog;:

BHUMAHMUE! MoHTaX 1 BBOA, B IKCNNYATALMIO CYETUMKA AOMKHbI BbINOAHATHCA OPraHU3auMaMM,

umeouwmMmun paspelwleHne Ha npoeegeHUe AadHHbIX paGDT. B nApoTUBHOM Chny4dae I'apaHTHﬁHbIE

obasatenbcrea npeanpuaATUA-M3roTOBUTENA HE COXPAaHAKTCA.

BCKpbITh AWMK M NPOBEPUTL KOMMAEKTHOCTb MOCTAaBKM COMNACHO AaHHbIM, YKa3aHHbIM B
nacnopTe Ha CYETUYMK.

Mepen MOHTaXXOM He06X0AMMO BHMMATENIbHO OCMOTPETb CYETUMK. YBeauTbes, 4To Ha Kopnyce
cyYeTUMKa HeT 3a60UH, BMATMH, C1Ie0B KOPPO3UM U NPOBEPUTL LIENIOCTHOCTL NAOMB.
OcB0o60AUTL BXOAHOW M BbIXOAHOW AaHLUbl CYETYMKA OT 3araylwek. MposepuTb BpaLleHUe
POTOPOB NErko NpoAyBKOW. POTOpPbI AO0/MKHBLI /IETKO M MAABHO BpawaTtbea. YbeauTtbesa, yto
PONIMKM CHETHOTO MeXaHU3Ma BPalLaloTCA.

[lo ycTaHOBKM cuyeTyMKa HeobXoAMMO TLIATENbHO OYUCTUTL BHYTPEHHWE MNOBEPXHOCTH
Tpy6onpoBoaa OT CBApOYHOro rpaTta U MPoYMX MexaHU4Yeckux 3arpasHeHuin. [lna atoro cneayet
npoayTb TPybonpoBoA CxKaTbiM BO34YXOM B HanpaBAeHMM pacxoaa rasa.

He ponyckaeTca nposeaeHWe rMApPaB/iMYECKUX WUCMbITaHUI ra3onpoBoAa C YCTaHOBAEHHbIM
CYETUMKOM. CYETUMK JoMKeH b6biTb YCTaHOBNEH Ha CBOE MeCTo Moc/ie 3aBeplieHus
rMApPaBAUYECKUX WCNbiTaHuit Tpybonposoaa. [lNepen ycTaHOBKOW cyeTuMka Tpybonposoa
[OMKEH BbITb BbICYLLIEH U OYMLLEH.

He ponyckaetca npoBeAeHME CBapouHbIX paboT Ha TpybonpoBode B HenocpeacTBeHHOM
6/1130CTU OT MeCTa YCTaHOBKM CYETYMKa Be3 npeaBapuTeNbHOro AeMOHTaXa CYETUMKA.
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Echm cuetynk wmmeert CYETHYHO Trosnosy C ABYMA CYETHbIMU 6ap363HaMH N Ha Hem He

yCTaHOB/eHbl 3aBOAOM-M3rOTOBUTENEM WKAbAUK «Py» Ha KOprnyce CYeTYMKa Yy BXOAHOrO
wryuepa otbopa AaBneHWUA, WWNLAUK HaNpaB/ieHUA NOTOKA rasa B BUAE CTPENKWU Ha 3aaHel
KPbILLKe, a TaKXe He 3aKpbIT WTOPKOM oAMH M3 ABYX cyeTHbIX bapabaHos, To ana yaobcerea
NONb30BaHUA CYETYMKOM pPEKOMEeHAyeTcA B 3aBMCMMOCTM OT HanpaBneHMA MNOTOKa rasa
HaKNeUTb LMAbAUKWA U 3aKPEnuTb LUTOPKY COMMacHO pUCYHKam 4, 5, B3AB MX M3 KOMMNEKTa
noctaeku. Camopesbl ANA KPenneHUA LUTOPKKU YCTAHOB/IEHbI HA KPbILLKE CYETYMKA;

[lna 3a4epKKU CBapOYHOTO rpaTa, OKauHbI U ApYrux TBepAbix YacTul, obpazoBasLumMxca nocne
nposefeHUA pPEeMOHTHbIX AMbBo MOHTaxHbiXx pabor Ha Tpybonposoge, Heobxoaumo
yCTaHaB/AMBaATb Nepej, CYETYMKOM 3aLLMTHYK CEeTKY KOHWYECKYH, BXOAALLYI0 B KOMMAEKT
noctaskn. CeTKa YyCTaHaBAMBAETCA Ha BXo4e CYETYMKA Mexay OoTseTHbiM dnaHuem
Tpybonposoga W BXoAHbIM GNaHUEM CYETYMKa WM ABYMA YNNOTHUTENbHbIMU MPOKAALKAMMU
KOHYCOM HaBCTpe4y NoTOKY rasa.

YcTaHOBKa CeTKM ABNAETCA BpeMeHHOM mepoi. [ocne npumepHO MecAla 3Kcnayartaumm
cyeTuymKa, nMbo nocne BbINONHEHUA PEMOHTHbIX paboT Ha TpybonpoBoae ceTky Heobxoaumo
AeMOHTMpOoBaTb. B NPOTUBHOM Cayyae C TeYeHUeM BPEeMEHU MOXKET HaCTynuTb npeaenbHas
CTeneHb 3aCOPEHHOCTU CeTKW, NOoCNe Yero OHa MoeT ObiTb BAaB/NeHa BHYTPb CYeTYMKa
NOTOKOM rasa, YTo npuseseT K HeMeA/IeHHOMY BbIXOAYy CHeTYMKa U3 CTPOS.

MNocne pemoHTa)Ka CeTKM caedyeT NPOM3BECTM ee O4YUCTKY W NpPOMbIBKY. Bnocneactsum,
KOHWYEeCKyl0 CceTKy Heobxoaumo ycTaHaBAMBaTb nepes CYETYMKOM BCAKMKA pas nocne
BbINOMIHEHUA, KaKUX - MO0 MOHTaXKHbBIX UM PEMOHTHbIX paboT Ha yyacTke TpybonpoBoga Ao
CYeTyMKa.

lpaduKM 3aBUCMMOCTU BENUYMHBLI NOTEPU AABNEHUA HA KOHWYECKOM CeTKe OT Be/NIUYMHbI
pacxofa rasa npuv ycI0BMWM, YTO OHAa HAXOAMTCA B 4YUCTOM COCTOAHUM, NpUBELEHbl B
npunoxexHuu [.

B cnyyae ycTaHOBKM CYETUMKA Ha BEpPTUMKANbHOM YyyacTke TpybonposBoaa C HanpaBneHUWem
NOTOKa rasa CHWM3y BBEPX PEKOMEHAyeTCA Ha BbIXO4e CYEeTYMKa YCTaHaBNMBaATb AONONHUTENLHO
BTOPYHKO KOHMWYECKYID CeTKy, MOHTa*X KOTOPOW NPOM3BOAMTCA aHA/NIOTMYHO MOHTaXy CeTKM,
YyCTaHaB/IMBAEMOro Ha BXO/e CYeT4YmnKa. Bropasa ceTka nocrtaBnseTca no Aon. 3akasy.

B cnyyae KpenneHua wratHoro ¢dunbTpa HenocpeacTBeHHO K dnaHuy cyeT4MKa, YCTAaHOBKa
3aLLMUTHON KOHNYECKOM CEeTKKN He TpebyeTca.

[na obecneyeHna HaféKHON paboTbl cYETYUMKA B TeuyeHMe A/IMTENbHOro CPOKa JKcnayaTaumm
y4yacTok Tpybonposoga nepes cCHeTYMKOM A0MKeH BbiTb cHabxeH GuUnbTpom AnNA OYMCTKM rasa
OT MeXaHWUYEeCKUX NpUMecen Co cTeneHbio dunbTpaumm He xyxxe 0,080 mm.

[na KayecTBEHHOWM OYMCTKM rasa GUALTP Nepes CYETYNKOM PEKOMEHAYeTCA YyCTaHaBAMBaTb He
Aanee yem 3 meTpa oT daHUa CYETYMKaA.

He pekomeHayeTca ncnonb3oBaHue BONOCAHbIX GuabTpOB rasza. Bo Bpemsa nyabcaumm NoToka co
CTpyeu raza MoryT yHOCUMTbCA 4acCTULLbl BONOCAHOTO GUNbLTPYIOLLEero anemeHTa.
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BepxHui bapaba
3aKpbIT WTOPKOM

HuwxHuih GapabaH
3aKpbIT LUTOPKOA

£

HanpasneHue
CTpenku
cnesa-Hanpaso

Hanpagnesue
CTpenku
cnpasa-Haneso

Wwuneauk "Pp’

ycTaHoBneH y Wuneauk P

BXOAHOIO Wryuep [] YCTaHOBNEH
| \ L BXO/IHOTO WTYLepa
C \ !/ ] . “i"
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PUCYHOK 4 - YcTaHOBKa PucyHok 5- - YcTaHoBka
WTOPKM W WWNbAUKOB NPWU Hanpas- WTOPKK W WWNBAWKOB NPpW Hanpas-
NeHWn NOTOKa rasa cnesa-Hapnaso /1I€HUKN NOTOKa rasa cnpasa-Haneso
(cBEpxy-BHU3) (cHW3y-BBEPX)

BHMMAHME! OnbIT 3KcnnyaTauMm pOTAaLMOHHbBIX CYETYMKOB MOKAa3bIBaeT, YTO YCTaHOBKA nepej

CYETYUKOM ¢Hﬂtha TOHKOW OYMCTKM 3HAYUTENIbHO CHUXKaeT BEPOATHOCT 3aK/IMHUBAaHUA POTOpPOB

TBEPAbIMM YacTULAMU C pa3mepamu Gonee 0,1 mm, NONaAaAOWMMU B U3MEPUTENbLHYIO Kamepy, W
obecneunBaeT HageXHYI0 paboTy cueTUMKa Ha BeCb Neprog ero aKCnayarayum.

MpaBuna BbINONHEHUA MOHTaXa CYéTymKa B Tpybonposoa:

MOHTaX CYETYMKA CneayeT NPOBOAUTL B CTPOrOM COOTBETCTBMM C HAaCTOALLMM PYKOBOACTBOM;
NPWU MOHTA}e CYETYMKOB ANA YNNOTHEHUA GNaHLEBbIX COeAUHEHUI MOMYT UCNONBb30BaTbLCA
NPOKNAAKM U3 PA3/IUYHBIX MaTepPUanos, AONYLEHHbIX K TPUMEHEHUIO B ra30BOM XO3ANCTBE.
YNnoTHUTEeNbHbIE NPOKNAAKM AONKHbBI UMETb POBHble, 6e3 «baxpombl» Kpasa No BHYTPEHHEMY K
HapyHOMY KOHTYpY. YCTaHOBKY YNAOTHUTE/IbHbIX NPOKAAA0K cneayeT Npou3BoAUTb TaKUM
obpasom, 4yTobbl OHM He BLICTYNANU BO BHYTPEHHUI AnameTp Tpybonposoaa; C uenbio
YNYYLWEHUA FrepMETUHHOCTM MOHTA)Ka CYETYUKA PEKOMEHAYETCA HAaHOCUTL Ha obe CTOpPOHbI
NPOKNaAKuU TOHKUI cnon cmaskmn Tuna MOLYKOTE 111 Compaund. [lonyckaeTca npUMeHATb
CMa3Ky C XapaKTepUCTUKAMK He XYyKe, YHeM PeKOMeHAyeMblit TUn;

ANA KpenneHua c4eT4MKoB Heobxoaumo ucnonb3osatb bontel M16. AnnHy 6ontos cnepyet
BblbUpaTh TakMm obpasom, 4tobbl obecneunTb BBUHYMBAHME UX B MOHTAXKHble pe3bboBsble
OTBEpCTMA, BbINONHEHHbIE B KOPMyce CYETYMKA Ha rybuHy oT 16 o 22 mm. Cyetumku PBI ucn.A
G400 DN150 Heobxogumo kpenutb bontamu M20, rnybuHa BBUHUMBAHUA 25...28 mm. Pe3bby
6onToB HEOOXOAMMO NpefBapuUTeNbHO CMA3aTh TEXHUYECKMM Ba3eIMHOM MaKn conngonom. He
AONyCKaeTca UCNonbL30BaTh 60ATbI C NoBpeAeHHOM pe3bboit. PekomeHayeMbli
MaKCUMMaNbHbIA MOMEHT 3aTArMBAHWA 6ONTOB B 3aBMCMMOCTU OT TUNOPA3Mepa CYeTYUKa
npueegeH 8 Tabaunye 8.
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Tabnuua 8
Tunopasmep c4yeT4ymKa PekomeHayemMbld MaKCUMaNbHbIM MOMEHT 3aTArMBaHMA, H'm
G16-G65 60
G100 =5
G160, G250, G400 DN100 60
G400 DN150 70

- ana KpenneHuna ¢pmunbtpa ToHKOM oumcTk DN50 1 DN80 HenocpeacTBeHHO K pnaHuy cHeTYMnKa
AONYCKaeTca UCNob30BaTh WNUAbKKM M16 ¢ BBUHYMBaeMbIMKU KOHLLaMK no NOCT22034;

- He [oNyCKaeTca BECTU MOHTaX CYETYMKA MeXAy He napannenbHbiMmu pnaHuamm Tpybonpoeoaa.
HecummeTpuyHoe HanpaXeHWe Kopnyca cHeTYMKa BO BpemMs 3aTAXKKM HONTOB MOXKET NPUBECTU
K 3aK/IMHMBAHWUIO POTOPOB;

- MOHTaX CYETUMKA CnesyeT NPOM3BOANUTL TaKMM obpasom, 4Tobbl NpoAONbHAA M NonepeyHas
OCM CYETYMKA, YCTAaHOBNEHHOTOo B TpybonpoBsog, 6binmn pacnonoxeHbl B COOTBETCTBUM C
TpeboBaHuamu MpunoxkeHua I;

- CYETUYMK CneayeT yCcTaHaBAUBaATb Tak, YToObl HanNpasneHue CTPENKKU Ha ero Kopnyce cosnasano ¢
HanpasAeHWeMm ABUXeHUA rasa B Tpybonposoae.

PekomeHayemble CXeMbl MOHTaMa.

MpaBuAbHbIMA NYCK U OCTAaHOB CYETYMKA, @ TaKKe MPaBWIbHAA SKCNAyaTauua BO3IMOMKHbI TONbKO B

c/lyqae NpUMEHeHUs cneymanbHo NPeaycMOTPEHHBIX 418 ITOrO 3anOPHbIX YCTPOMCTB 40 U NOCAE CYETYMKA
B COOTBETCTBMM C PUCYHKaMK 6 1 7.

PucyHOK 6 - YcTaHOBKa cyeTymKa 6e3 nepenyckHoro
KaHanal—cuyeTymK; 2, 3—3anopHble YCTPOUCTBA A0 M nocne

CYETYMKA.
10
1
r‘:- |6
! 7
9 £ & \2 1 3

PUCyHOK 7 - YCTaHOBKa CYeTYMKa C NepenyckHbIM KaHanoml- cyer-
UmMK; 2,3— 3anopHbIe YCTPOMCTBA A0 U NOCNE CYETYUKA; 4— KpaH nepenycKkHo-
ro KaHana; 5— nepenyckHoMn KaHan;
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MepenyckHoM KaHan 5 no3sonser m3be)kaTb BO3HMKHOBEHWA pPE3KOro nepenaga AaBNeHWA Ha
CYETYMKE B MOMEHT OTKPbITUA 3aNOPHOro BeHTUNA 2. Bo n3bexaHune obpasoBaHua B nepenyckHOM KaHane
KOHAEHCaTa, ero cneayeT pacnonaraTb B BepxHei 4yactu Tpybonposoaa.

B MOHTa)KHbIA KOMMNNEKT nepenyckHoro KaHana KH1 Bxoasat: 4— ABYXNO3UUMOHHBIA KpaH C
KOMMNAEKTOM LWTYUEpOoB, YNAOTHUTENbHbIX BTYNOK M HaKMAHbIX raek 1 wr; 6— wryyep 2 wr; 7— rauka
HaKungHasa 2 wT; 8— BTY/IKa YNNOTHUTENbHAA 2 WT; 9- uMnynbcHaa Tpybka L=300mm 2 wT; 10— BBapuBaemsble
606bIWwKN 2 WT; 11— NpOKNaAKN 2 WT.

3anopHble yCcTpoicTBa 2 U 3 peKoOMeHAyeTCA YCTaHaBAMBaATL He Aanee 1 meTpa OT CYeTYMKa.

3.3 Wcnonb3oBaHMe CHETYMKA U METOA U3MEPEHUA.

BHUMAHME! Myck 1 OCTaHOB CYETYMKA B NpoLecce ero aKCNAyatauum AOMKHbI BbINOAHATL AMUA,
BHMMaTe/IbHO U3Y4YMBLUME HACTOALLEE PYKOBOACTBO U AONYLEHHbIe A0 BbINONIHEHUA 3TUX BUAOB pabor.

MNoprotoBKa K NycKy:

- nocne MOHTaXka CY4e€T4MKa B Tpybonposoa HeobXoAMMO 3aNMUTb MACN0 B KPbILWKK peayKTopa U
CMHXpPOHM3aTOpPa 4epe3 cneuuanbHble oOTBepcTUA, cobnopgaa TpebosaHMAa pasgena 4
«TexHU4eckoe obcnyKuBaHue»;

BHUMAHMUE! ChusaTtb Macno u3 CHETYMKA M 3aNONHATbL MAC/IOM CHETYMUK, HAXOAALWMIACA NoA

M36bITOYHBIM AaBNEHUEM ra3a He A0oNyCKaeTca.

- Mpu BCex BapuaHTax M Ha BCEX CTaAMAX NyCKa pacxopg, ra3a, NPOXOAALLErO Yepes CHETYMK, HU B
KOeM Cay4yae He A0/eH NpesblllaTh 3HaYeHWe MaKCMManbHoro pacxoaa (Qma), yKa3aHHOro B
nacnopTe CYeTYMKa;

— [0 Hayana nycka CYETYMKa BCe 3anopHble YCTPOWCTBa Ha Tpybonposoge, B COOTBETCTBUU C
PUCYHKOM 8, A0/IXKHbI BbITb 3aKPbITbI;

PucyHok 8

— HanpaBneHWe NOoToKa rasa A0/MKHO BbITb CTPOro No CTPeNKe, yCTaHOBNEHHOW HA KPblLLKe
CYETHOro MmexaHu3ma.

Myck cyeTynKa 6e3 cnoNbL30BaHMA NepenycKHOro KaHana:

— O4yeHb MeANEHHO, B COOTBETCTBUM C PUCYHKOM 9, NPUOTKPbLIBAEM NPUMEPHO HA YETBEPTb
3anopHOe YCTPOMCTBO A0 cYeT4YunKa. NocneaHnin ponnK CHETHOrO MEXaHNM3Ma A0MKEH B 3TO
Bpema BbITb HENOABUKEH. B NPOTUBHOM C/ly4ae NPOBEPUTL FTEPMETUYHOCTb 3aNOPHOTO
yCTpOMCTBa nocne c4eTdnKa. CKOpOCTb NOBbIWEHMA AaBNeHUA ra3a B Tpybonposoae He A0MKHa
npesbiwath 0,035 MMNa/c (0,35 kre/em? / c);

Bopkaate, koraga P2=P1 ]

Menneuuo NPUOTKPbITE Ha 1/4 ]
Rl T

PucyHok 9
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-~ Korga aaeneHue Ha yyactke TpybonpoBoaa, Ha KOTOPOM yCTaHOBANEH cyeTymk (P2), ypaBHseTca
C AaBneHuem B noasoaaulem Tpybonposoge (P1) meaneHHO OTKPbITb 3aNOPHOE YCTPOMCTBO
nepes CHeTYMKOM NONHOCTBIO, B COOTBETCTBUM C pUCyHKOM 10.

2. MeaneHHo
OTKPbITb NONHOCTHIO

s

PucyHok 10

- OyeHb megneHHO OTKPbIBAaeM 3anNopHOE YCTPOMCTBO NOC/e CHeTYMKA A0 Hayana BpaLleHua
POTOPOB, KOTOPOE MOXHO ONpPeaeNnTb No BpaLeHUo nocneaHero udpoBoro poamMKa CYeTHOro
mexaHu3ma (pucyHok 11). Ecnm poTopbl BpawwaoTca paBHOMEPHO, MeA/IeHHO OTKPbIBaem
3anopHoe YCTPOMCTBO NONHOCTbIO;

3. MeaneHHo
/\\ 1 OTKPbITb NONHOCTbIO
t 4

PucyHok 11
MycK cYyeT4YMKa C UCNOb30BaHMEM NepenyCcKHOro KaHana

- Mpu 3aKPbITbIX 3aMNOPHbIX YCTPOUCTBAX NEPES CHETYMKOM M NOC/NE CHETYMKA, B COOTBETCTBUM C
PUCYHKOM 12, MeA/IeHHO NPUOTKPbITL KpaH NepenycKHOro KaHana Ao Havyana nosblleHWA
AaBneHus nocne cyetymka. CKOpoCTb NOBbILWEHWUA AaBNEHUA ra3a B TPyboNpoBoAe He A0/MKHA
npesblwaTh 3Ha4YeHume 0,035 MMa/c (0,35 krc/cm2 / c)

1. MegneHHO NpUOTKPBITE ]

PucyHok 12
- Korpa naeneHue Ha yyactke TpybonpoBoaa, Ha KOTOPOM YCTaHOBNEH cHeT4MK (P2), ypaBHseTca
€ AaBneHuem B nogsoaaulem Tpybonposoge (P1), megneHHO OTKPbITb 3aN0pHOe YCTPOMCTBO
nepes, cCHeTYMKOM NONHOCTHIO, B COOTBETCTBUM C PUCYHKOM 13;
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ﬁ MNpuoTkpbr

PucyHok 13

O4yeHb megneHHo OTKPbIBaeM 3anopHoe YCTDOﬁCTBO nocne c4eT4MKa A0 Havaa BpalleHHA
POTOPOB, KOTOPOE MOXHO OnpeaesnTb NO BpalWeHUo nocnegHero Ll,Hd)pOBOFO ponuka. Ecnm
pPOTOPbLI BpaLWakdTCA pPaBHOMEPHO U be3 CTYKa, mea/ieHHO OTKpblBaeMmM 3anopHoe \/CTpOFICTBO
NONHOCTbIO;

Korga GY,D,ET MNONHOCTbHO OTKPbLITO 3aMNOpPHOE VCTpOI;"ICTBO nocne c4eT4nKa, MegNeHHO 3aKpPbITh

KpaH nepenycKkHOro KaHana;
3. MeaneHHo OTKpPLITH ]
9 .

4

OTkpbiTO

)
:1_,

PucyHok 14

BHumanue! Ecanm BO Bpemsa OTKPbITUA 3anOPHOr0 YCTPOMCTBA NOC/AE CYEeTYMKa POTOpbl BpallaloTca
HepaBHOMEPHO (NPOCNYLIMBAETCA NOCTYKUBAHUE AU HEPABHOMEPHbDIE TONYKK), HEMeaIeHHO 3anopHoe

YCTPOMCTBO 3aKpbiTb. 3aTeM 3aKpbiTb 3aNOpPHOE YCTPOWUCTBO A0 cYeTuMuKa. MNMocne ycTpaHeHUA NpUYMH
NPOM3BECTU NOBTOPHLIM 3anycK cyeTuuka. MpUUMHAMM HEpPaBHOMEPHOro BpaleHUA moryT 6biTb
HEepaBHOMEPHOCTb 3aTAXKW KpenexHbiXx 60NTOB, He NapannenbHOCTb MOHTaXKHbIX pNaHLUeB, nonagaHue

MycOpa B U3MEpPUTE/NIbHYIO Kamepy.

OcTaHOBKa cYeTYMKa:

O4yeHb megneHHo 3aKpbITb 3aNOpHOE \/CTpOFICTBO nocne cH4eT4MKa B COOTBETCTBMU C PUCYHKOM
15. POTOpr OONXHbI NONHOCTLIO OCTaHOBUTBLCA. Ecun POTOpPLI NPOAO/HKAKT BPpallaTbCA,
NPOBEPWUTL 3aNOopHOe \/CTpOFICTBO Ha repmeTu4yHOCTb.

1.04eHb MenNeHHo 3aKkpbiTh ]

Fé

PucyHok 15

O4yeHb Me/IeHHO 3aKPbITb 3aNOpPHOE YCTPOMCTBO A0 cyeTyMKa. COHpocuTb AaBneHue rasa B
cYeTYMKe (Npu HEOBXOAMMOCTH, HaNpPUMeEp B CAyYae, Koraa 0CTaHOB NPOM3BOAUTCA ANA
AEMOHTaXKa CHETUMKA).
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2.04yeHb MeaneHHo
3aKpbITb

r l o. : \ ]
d ! ¢ ‘_t‘:? i‘:.I_‘ : | d
| .

PucyHok 16

OueHKa pe3ynbraToB 3anyckKa.

MokasaTenem HopmanbHOro GYHKUMOHMPOBAHUA CYHETYMKA ABNAETCA BpalLeHWe nocnefHero pounKa
CYETHOro MexaH1W3ma BO BCEM AMana3oHe pacxoaos rasa.

[onyckaeTca nerkas HepaBHOMEPHOCTb BPALLEHWA PO/IUKa.

BHUMAHME! Pe3koe OTKpbITUE 3anNOpPHbIX YCTPOMCTB NPU NyCKe CYETYMKA NPUBOAUT K
CKaykoobpa3HOMY yBe/IMYEHUIO pacxoAa rasa, NPoXoAnLero Yepes CYETYMK, U BOSHUKHOBEHUIO YAapHOM
BO/IHbI, 4TO B COBOKYNHOCTM MOMET NPUBECTH K BbIXOAY CHETYMKA U3 CTPOA.

HenpasuabHbIi 3anycK

B pe3synbrate pe3koro OTKPbITUA 3anNOpPHbIX YCTPOWCTB BO3HUKaeT yAapHas BOMHA, KOTOPaa MOXeT

NMPUBECTU K BbIXOAY CHETYMKA M3 CTPOA.

Peakoe oTkpbrue YpapHan BonHa rasa ]

PucyHok 17

NpUMeHEHUE CYETYUKA ANA PabBOTbl B UMNYNbCHOM PEXUME:

- CYETUMK MOMKET 3KCMAYaTUPOBaTLCA B CUCTEMaX, B KOTOPbIX NOTOK raza UMeeT UMMNYAbCHbIM
(npepbiBUCTLIN) XapaKTep 6e3 Kakux - NMbo orpaHUYeHui;

- ecnu paboyee (M36bITOYHOE) AaBneHue B TpybonpoBoae, B MMNYNbCHOM pexume
3KcnAyaTaumu, npesbiwaeT 3HadeHue 0,05MMa, onAa 3aWmTbl CHeTYMKA OT AMHAMUYECKUX
Harpy3oK, CBA3aHHbIX C PE3KUMU U3MEHEHMAMM BENHYMHbBI Pacxoaa rasa u BenindunHbl pabodero
[laBNEHUA, PEKOMEHAYETCA YCTAaHOBKA NPeAoXpaHUTEIbHOM LWaibbl.

feomeTpuyecKMe pasmepbl NPeaoXpPaHWUTE/NbHbIX Walb Ans CYETYMKOB Pas3IMYHBIX TUMNOPA3MeEpPOB

npueeaeHbl B NpunoxeHun E. Takxe 8 lMpunoxeHun E npuseneHbl rpadmku 3aBucMMocTy nepenaga
OAaB/NEHUA HA NPEeLOXPaHUTENIbHBIX Waibax B 3aBUCMMOCTU OT pacxoaa rasa.

MpepoxpaHuTenbHaa Wwanba ycTaHaBNMBAETCA HENOCPEACTBEHHO Ha BbIXOAE CYETYMKA Mexay
OTBETHbIM dnaHuem TpybonposoAa W BbIXOAHbIM GNaHUEM CYETYMKA M ABYMA YNAOTHUTE/NbHbIMU
npoKnagKamu.

BHUMAHME! Bo wusberkaHue BbIXxOga CYETYMKA M3 CTPOA B pesynbTaTe MHeBMoygapa npwu
HacTpolKe CUCTeMbl 3aluUTbl (3NEKTPOMArHUTHLIX KNanaHoB-OTCeKaTenei), obsasarenbHo BmMecCTo
CYETUYMKA YCTAaHABNAMBATb TEXHO/NIOMMYECKYH KaTyLUKY.

B npouecce akcnayaTtauum, nocne cpabatbiBaHUA KnanaHoB-oTCeKaTenen, 414 NOBTOPHOro 3anycka
cyeTymKa Heobxogmmo cobnopatb nocnesoBaTeNbHOCTb AENCTBUIA, cornacHo n.3.3 Hacroswero

pyKoBoACTBa.
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MeTopa u3mepeHuit npu paboymx ycnoeuax.
O6bem notpebnaemoro rasa B M’ B pabounx ycnoBUAX onpeaenserca Mo MNoKa3aHUAM CYETHOro
MexaHM3Ma no uudpam, pacnoNoKeHHbIM Nnepes, 3anAaTon.

3.4 T[loBepKa cyeT4yMKa

MoBepKa cyeTYMKa OCYLLECTBNAETCA NO METOAMKe NOBEPKW, YCTAHOBAEHHOW NpU yTBepKAeHUU TUna
CpeAcTBa U3MEPEHUA UAU MHOM MEeTOAMKE NOBEepPKU, AEMCTBUE KOTOPOM PacnpoCTpaHEHO Ha AaHHbIA TUN
cpeacTsa uM3MepeHua npukasom PocctaHgapta. Homep MeTOAMKUM NOBEPKM, YCTaHOBNEHHOW npu
YyTBEPXKAEHMM TUNA CPEACTBa USMEPEHMA YKa3aH B NacnopTre cYeTYMKa.

WHTepBan mexay noBepKamu - 5 nert.

3.5 [ononHutensHoe obopyanoBaHue

CyeTymKM moryT BbiTb AOMNONHUTENBHO OCHALEHbI AAaTYMKAMM UMNYNbCOB Pa3/MYHbIX TUMNOB.

[JaTtynkn MmnynbcoB npegHasHa4veHbl 4na GOpMUPOBAHUA MMMNY/bCOB, NPONOPLUOHANbHBIX 06bemy
npoweawero 4yepes CYeTYMK rasa, ANA BHEWHWUX YCTPOWCTB (Hanpumep, 3/N1EKTPOHHbLIX KOPPEKTOPOB
06bemos rasa).

MoakntoveHMe BCeX AaTYMKOB WMMNYALCOB K BHELWHMM YCTPOMCTBAM [JO/MKHO OCYLEeCTBAATLCA
3KpPaHWPOBaHHbIM Kabenem.

PoTauMoHHbIM cyeTYmMK rasza PBI peructpupyerT, npoweawmii obbem rasa npu paboumx ycnosuax. [na
npuBeseHUa U3MepeHHOro obvema rasa K obbemy npu CTaHAAPTHLIX YCAOBUAX CHETYMK MOXKeT bbiTb no
3aKa3y YKOMNAEKTOBaH 3NEeKTPOHHbIM KoppekTopom K270 nau TK220. Ana dopMUpPOBaHUA UMMNYNLCOB,
KONMYECTBO KOTOPbIX MPONOPLMOHANBbHO npolweawemy obbemy rasa, cayxat AaTiMKUM MmnynbcoBs. [na
cyeTynmKoB rasa PBI wucnonb3ywTcA TpU TUNa [ATYMKOB  WMMMNYALCOB:  HMU3KO4YacTOTHbIM  [U-H,
cpegHeYyacToTHbIM AN-C 1 Bbicoko4acToTHbIM [AN-B. B Tabnuue 9 npueeaeHbl KoadduumeHTsl nepegaymn
AaTtymKkos umnynscos (Cp).

Tabnuua 9
Tunopasmep cHeTYMKa G116, G25, G100 G160 | G250 G400
G40, G65
KoadduumneHt nepenaun aatumka AU-H/A, umn/m? 10 1,0 1,0 1,0 1,0
KosdduumeHT nepeaaum aatimka AN-C, umn/m? 500 50 50 50 50
KoadduumeHT nepesaum aatumka AN-B, umn/m*** =11494 =6211 | =3280 | =3650 =2195

O4MH MMNYNbC COOTBETCTBYET O4HOMY NMOSIHOMY 060pOTY ponivKa MaaaLero paspaaa
**TouHoe 3HayeHue KoadpduumneHTa nepesaum aatumka [JU-B npueeseHo B NacnopTe cYETYMKA

HuxKe npuBegeHbl ONWCAHMA AATYMKOB MMNYNLCOB, MCNONL3YHLWMXCA Ha 6a3e poOTaLMOHHbLIX
cyeTymKos rasa PBI.

HWU3KO4aCTOTHbLIM AaTYMK UMNYLCOB

CYeTYMK MOXEeT OCHAWATbCA  HMU3KOYACTOTHbIM  AaTYMKOM  umnynbcoB [WN-H, Kotopbin
YCTaHaB/NIMBAETCA Ha KPbILWKEe CYETHOW ronosbl. Cxema NOAKNKYEHUA AaTyMKa umnynscoB JU-H npuseaeHa
B MNpunoxeHuu K.

[atumk umnynbcos IN-H BkatoyaeT B ceba Tpm repkoHa (repmeTmyHble KoHTaKTbl) Cul, Ct1l mn C12 (cm.
Mpunoxkenue K). lepkoH Cul dpopmupyeT cyeTHble MMNYNbCbl, KONMYECTBO KOTOPbIX MPOMOPLMOHANBHO
06bEMY rasa, npowegwemy 4yepes CYETYMK. [pu NOABNEHMM MOLHOTO BHELWHEro MAarHUTHOro MNoAA
KOHTaKTbl repkoHa CT2 pasmbIKatoTca, a repkoHa CTl 3ambIKaroTCA.



22 PBI' PyKoBOACTBO MO 3KCNAyaTaLum

CyeTHble MMNyNbCbl MOryT BbiTb MCNONBL30BaHblI NpU paboTe C KoppekTopamu 06bLeMOB rasa wnu
OPYTMMW  PErMCTPUPYIOWMMWN 3NEKTPOHHBIMK YCTpOMCTBaMW. [epKOHbI, pearvpyrwme Ha MNOABAEHUE
MOLHOIO BHELHEero MArHMTHOrO nonA, MoryT ObiTb WMCNONbL30BaHbl AN CUTHANU3ALMKM  HANUYUA
HeCaHKUMOHMPOBAHHOrO BMelLaTenbCTBa B paboTty cyétynka. MaKcMmanbHaa 4acToTa, B 3aBUCMMOCTM OT
TUNa cyeTYMKa, HaxoauTca B npenenax 0,018...0,444 Ty, TexHUYECKME XapaKTEPUCTUKK AaTYMKA MMNYNbCOB
Own-H npueeneHsl B Tabnumue 10.

Tabnuua 10
HaumeHoBaHue napameTpa 3HayeHune napameTpa
Kommytnpyemoe HanpaxeHune Un.,, B 10,0
TOK Harpy3sku lma, MA 50
MowHocTb Pmay, BT 0,25
ConpoTtusneHue gobasoyHoro pesuctopa R, Om 100+20%
MakcumanbHasg YactoTa Fuay, M4, 0,444

BbICOKOYACTOTHbLIN AaTYMK UMNYNBCOB

Cxema nopgkntouyeHua [laTymka MMnynbCcoB BblicOKoYacToTHoro 1N-B npueeneHa B MpunoxkeHuu K.

BblCOKOYACTOTHLIN faTymMK umnynbcoB [JMN-B yctaHaBnmMBaeTca nof nepeaHeir KpbILWKOW CYeTYMKa Ha
3aBoAe — M3rOoTOBUTENE U ero YyBCTBUTE/IbHbIM 3N1eMeHT pacnonaraeTca B HenocpeacTBeHHOW 6aM30CTH OT
MeTaNNM4YeCcKoro AncKa ¢ nasamu, yCTaHOBNIEHHOMO Ha OCK BepxHero poTtopa. [pu NpoxoX4eHWK Na3os Ha
OMCKE MMMO MHAYKLUMOHHOIO AaTyMKa, NOCAeAHWNIA reHepupyeT MMNyAbCbl C YacTOTOM, NPONOPUMOHANBHON
YyacToTe BpalleHWA poTopa.

BblCOKOYACTOTHLIN AaTyMK Mmnynscos [N-B ncnonblyercs AnA KOHTPONA MITHOBEHHOrO pacxoaa rasa.
AneKTpuyeckue xapakrepuctuku [IN-B B cooTBeTcTBUM € Tabnuuen 11.

Tabnunua 11
HanpsXeHwe NUTaHWA NOCTOAHHOro Toka U, makc, B 16
MaKCUMa/bHbIA TOK, MA 25
MaKCUMMaAbHAA MOLWHOCTb, MBT 34
BHYTPEHHAA EMKOCTb, He bonee, HO 30
BHYTPEHHAA MHOYKTUBHOCTb, HEe bonee, MKIH 100

B cnyuyae 3ameHbl, B Xo4e nocneayoulein NOBEPKK, OCTUPOBOYHOM Napbl KONEeC CYETHOro MexaHuU3ma
CYETYMKA, OCHALLLEHHOrO BbICOKOYACTOTHLIM AaTyMKOM umnynbcoB [1U-B, HOBbIM Ko3adduumeHT nepesaum
umMmnynbcoB Cp; BbluUCAAETCA No popmyne

2Y1

rae  Cp — koadduuneHT nepegaym UMNyNbLCOB U3 NACNOPTa Ha CHETYUK;

J1, J2 - 4mncna 3ybbes cTapoi KOCTMPOBOYHOM Napbl 3yb4aTbIx Konec;

J’1,J’2 - umcna 3ybbeB HOBOM KOCTUPOBOYHOM Napsbl 3ybyaTbix Konec.2

MpumeyaHue — aaHHble ana pacyeta KoapoduumeHTa Cp; NnpuBeaeHb! B NpunoxeHuu XK.

CpeaHeyYyacToTHbIM AaTYMK MMNYNbCOB

Cxema nogknwyeHua Jatynka mmnynoscos cpegHevactotHoro AN-C npueeaeHa B NpunoxerHun K.

CpeaHe4acToTHbIM AaTynk mmnynbcos AU-C ycTaHaBAMBaeTca B KOpnyce CYETHOro mexaHu3ma Ha
3aBoge - M3roToBUTENe cyeTyuMKa. Ha Ban pedyKTopa CYETHOr0 MexXaHuM3ma YCTaHaBAMBAETCA OMCK -
dopmupoBaTent C pPaguManbHO  PACNONOMKEHHbIMKM  Na3amu, NpU  NPOXOXKAEHMU KOTOPbIX MMMO
4YyBCTBUTE/NIbHOTO 3/1eMeHTa AaTyMKa, NoCneaHUN reHepupyeT MMNYAbCbl C 4aCcTOTOM, NPONOPLMOHANbHOM
pacxoay rasa.
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CpegHeyacToTHbIX  gatimk  umnynbcoB [AU-C  wucnonb3yeTcA ANA  KOHTPONA pacxoaa rasa.
INeKTpUYECKUe XapaKTepUCTMKK cpeaHedacToTHoro aatyinka ANM-C npuseaeHsol B Tabnunue 12.

Tabnuuya 12
HanpA>eHWe NUTAHWA NOCTOAHHOIo Toka UHom, B 10,0
TOK Harpy3ku (OTKpbITOE COCTOAHUE), MA 3,5
TOK Harpysku (3akpbiToe CoCToAHUE), MA 2,0

Kabenb ¢ 3toro gatumMka BbIBOAMUTCA yepes KabenbHbIW BBOZA B HUMKHEW 4acTu Kopnyca c4eTHOoro
MeXaHMU3Ma.

3.6 MeToAWKa OLLEHKU TEXHWUYECKOro COCTOAHUA POTALMOHHOIO c4eT4YrKa rasa PBl ¢ nomouso
KOHTPONA N3MEHEHUA Nepenaaa AaBNeHuUA

B coortsetcteue ¢ n.12.2.4 TOCT P 8.740 METOAMKA U3MEPEHUW C NOMOLLBK TYPBUHHbIX,
POTAUMOHHDBIX WU BUXPEBbIX PACXOAOMEPOB M CYHETYHMKOB: «KOHTpONb TEXHWMYECKOro COCTOAHMA
TYPOUHHBIX U poTauMoHHbIX PCP, Y 1 cTpyeBbINpAMUTENA NO pe3ynbTaTamM U3MepPeHUn NoTepu AaBNeHUA
Ha HMWX BbINONHAKT NEPUOAUYECKM C WHTEepPBasIOM, YCTAaHOBNEHHbIM cornacHo rpaduky pabor no
TEXHUYECKOMY 0BCNyKMBAHUIO y31a U3MEPEHMIA, HO HE pexe OAHOMo pasa B MecALL.

MpuynHamm M3meHeHWA nepenaga AaBNeHUA ANA POTALMOHHbLIX CYHETYMKOB MOrYT BbITh: 3acopeHue
M3MepUTENbHOM KaMepbl; 3arpA3HeHne 1AM U3HOC NOALWMNHUKOB POTOPOB.

MecTta ana u3mepeHua nepenaga pasneHnMA Ha cyeTymke rasa PBI pacnonaratotca Ha Kopnyce
CYeT4YMKa unu Ha TpybonpoBoge A0 M nocne cyeTyMKa Ha pacctoaHun ot 1DN go 3DN ot ero ¢naHues.
TpebosaHua kK mectam otbopa gasneHus — B cootsetctaun ¢ FOCT P 8.740.

Ona u3mepeHua nepenaga AaBNeHUA HA CYETYMKE rasa MOMKHO MPUMEHATb MeXaHWYyeckue u
3NEeKTPOHHble cpeacTBa uamepenun (CKU) nepenana aasneHus, ygosnetsopalme tpebosaHuam n. 9.3.1.1
FOCT P 8.740.

KOHTpONb TEXHUYECKOro COCTOAHUA CHETYMKA ra3a No M3IMepeHHOMY 3Ha4YeHUIo nepenaga AaBneHuA.
KOHTpONb TEXHUYECKOrO COCTOAHUA CYETYMKA NPOBOAMUTL B COOTBETCTBUM € TpebosaHuamu MOCT P 8.740 Ha
pacxogax ot 0,2Qmax go Qmax srkawuutTenbHo. OAna tunopasmepos PBI G16, G25, G40 cyeTymka rasa
pekomeHAyeTcA NpOBOAWUTb KOHTPO/NbHOE M3MepeHWe nepenaja [AaBAeHUA ANA  onpefeneHuA
TEXHMYECKOro COCTOAHUA CYETUMKOB Ha pacxoaax He meHee 20 m3/u.

Mpu npoBefeHUM NEepUOAMYECKOro KOHTPONA TEXHMYECKOro COCTOAHWMA CYeTYMKa rasa no
M3MepeHHOMY 3HaYeHMIO Nepenaaa AaBNeHUA Ha Hem HeoBXoAMMO BbINONHUTL Caeaylowme AenCTBUA:

1) Onpegenutb TeKyuwee 3HavyeHue paboyero pacxopa rasa «Qp», Hanpumep, NO KOPPEKTopy B
cocTage Komnnekca. Ybeautbea, YTO OHO Haxo4MTCA B Anana3oHe pacxogos ot 0,2Qmax ao Qmax.

2) Onpegenutb TeKywume 3HadyeHwe paboyero gasneHua, Hanpumep, NpUM NOMOLLU KOPPEKTOPOB
obvema rasa.

3) Onpepenutb Tekyliue 3HayeHue nepenaga pAaBneHua. Y6eguTbca, 4YTO  pacliMpeHHas
HeonpeaeneHHOCTb U3MEPEHUA TEKYLLEro 3HaYeHnA nepenaga AasneHuna umerowmmca CU He npesblwaer
2,5%.

PacwumpeHHaa HeonpeaeneHHoOCTb U'APM paccyMTbiBaeTcA B COOTBETCTBMM C NyHKTamum 13.1.3, 13.1.4
FOCT P 8.740

BIIU
’ A Pmen(

U =Y (2)

roe,
Y- NnpuseaeHHan norpewHocts CM nepenaga pasnenus, %;
Bl - BepxHui npeaen namepennsa CU nepenaaa agasnenus, MNa;
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AP, . — wuW3MepeHHOe 3HayeHue nepenaga pAasnedusa, Ma. B cayyae, ecan paclimpeHHas
HeonpeaeneHHOCTb M3MEPEHUA TEKYLLero 3HaYeHWs nepenasa [aBNeHWA NPEeBbIWaeT BeNUYUHY 2,5%,
HeobXxoaMMO yBENUYUTL Pacxod rasa Yepes CYEeTYMK [0 3HAYEHUA, NPU KOTOPOM M3IMepeHue nepenaga
nasneHna byaet NnpoBoAUTLCA C HEOBXOAUMOM TOYHOCTBIO.

4) Bbl4MCNUTL KOHTPONbHOE 3HaYeHne nepenaga AaBneHus ApP ONA KOHKPETHbIX paboyunx ychosuin B
COOTBETCTBME C MeToauKOoM, npuseaeHHon 8 FOCT P 8.740-2011:
p.P

cp'Pp

AP=AP, (3)

rge

APp- nepenapn AaBnNeHUA Ha CHeTYUKe, onpeaeneHHbld u3 rpaduka, npuseaeHHoro B MNpunoxeHum U,
Na;

P- paBneHue rasa (abconoTHoe) Npu KOHKpPeTHbIX paboumx ycnosuax, MMa. P=Pusam+Pa, rae Puam —
n3mepeHHoe n3bbiTouHOoe aasneHue, Pa —atmochepHoe aasneHue;

Pp — 3HaYeHWe naBneHMA rasa nNpu CTaHLAPTHbLIX YCNOBUAX, ANA KOTOPbLIX pernameHTUpoBaHbI NoTepU
AaBneHua (Ans KoTopbix nocTpoeH rpaduk) Pp= 0,1MMNa (1 Klc/cm2);

P — 3Ha4yeHue NNOTHOCTU U3MEPAEMOrO rasa Npu CTaHAAPTHBIX YCNOBUAX;

Pcp — 3HauyeHue NAOTHOCTU rasa Npu CTAHAAPTHbLIX YCI0BUAX, A/1A KOTOPbLIX periameHTUpOBaHbl

noTepu AasneHna (ANA KOTOPbIX NOCTPOeH rpaduk) pp =1,29 Kr/m3;
5) Caenatb BbiBOA, O TEXHUYECKOM COCTOAHWWM CYETYMKA MyTEM CPABHEHUA TEKYyLLero 3HayeHus
nepenaga AasNeHWA C KOHTPO/IbHbIM 3Ha4YeHWEeM B COOTBETCTBUM € NyHKTom 12.2.4 TOCT P 8.740.
PaccmoTpum npumepsbl NpoBeaeHUA KOHTPONA TEXHUYECKOro COCTOAHUA cyeTYnKos PBI-A

1 2
PBIr-A G16, BlMX=1,6 klMa PBI-A, BMN=4 kNa
Pacxoarasa Q, =17,8 m3/y; Pacxoarasa Q, =100 m3/y;
[asneHue rasa (u3bbiToyHoe) P = [ [daeneHue rasa (M3bbiTouHoe) P = 0,3 MnNa;
0,2 MMNa; MnoTHOCTL rasa Npu CTaHAAPTHbBIX YCNOBUAX
MnotHOCTb rasa npu craHaaptHelx | p,. =0,68 Kr/m3.
ycnosuax p, =0,68 kr/m3.

Ybeaumcsa, 4To 3Ha4YeHuMe paboyero pacxoaa 6onbwe 0,2 Q max.

3HauyeHue pabouero pacxoaa rasa B obomx cnyyasax 6onbwe 0,2Qmax.

BblUMCNIMM KOHTPONBHOE 3HAaYeHMe nepenasa 4aBNeHUA Ha CHeTYnKe ANA 3aAaHHbIX pabo-

4yux ycnosui no popmyne (3).

0,68-(0,2+0,1]~ .. 0,68:(0,3+0,1)

12901 Al | AP=2 T o

npu APp =28MNa no MNpunoxkenuo U npw APp =920Ma no MNpwunoxxeHuo U

Onpepenaem TekywWMi nepenag aaeneHua ¢ nomowbio CU nepenaga gasnenua (B cayyae, ecam

cyeTymnk B coctaBe Komnnekca Cr-3KP ¢ MMM, To no koppekTopy 3K270). Boiymcnaem paclumpeH-

HYl0 HeonpeaeneHHoCTb U3MepPeHUa AaHHOro 3HayeHua no opmyne (2). CpaBHUBAEM TeKyLLMNA

nepenag ¢ KOHTPO/IbHbIM 3HaYeHMem AP. PacCMOTPUM HECKONBKO Cy4aes.

AP =28 ~194I1a ,

a) AP, =50Na a) AP, =2400Na
- 1600 - 4000
UAPMZO,I ?:3,2%> 2,5% UAPMZO,I %: 1,66%<2,5%

Ysenuumsaem pacxog uepes cuet- [ AP, <1,2AP, cuetumk pabotocnocoben
YWMK [0 3HAYeHWA He meHee 21,5

m3/4, ana kotoporo AP=64Ma.
- 6) AP, =302TMa

- TeKyllee 3HaYeHue nepenasa BXoauT B auanasoH 1,2AP <




PBI' PykoBOACTBO NO 3KcnayaTauum 25

APtek < 1,5AP

Ob6paTnTb Ha cyeTyMK ocoboe BHMMaHWE NpU Cne-ayto-
e NpoBepKe, T.K. BO3MOXHO CKOpPO OH DyaeT Hy»KaaTb-
€A B 06CNY)KMBAHUM MU PEMOHTE.

- B) AP =400 Na

mex

TeKyllee 3Ha4YeHune nepenaga BxogmTt 8 AManasoH 1,5AP <
APtek <1,8AP

Echn npu aHanuse npeablaywmx NPOBEpOK MAM B NO-
CNeAHUX 3anucAx apxuBa M3MEpeHHOe 3Haye-Hue nepe-
naga He Haxoaunocb B6AM3M AONYCTU-MOrO 3HaYeHUA, TO
BO3MOXXHO BPEMEHHOe 3arpA3HeHWe NONOCTU CYETYMKA,
KOTOpOEe MOXEeT BCKOpe camoycTpaHuTbcAa. Heobxogumo
NPOBECTU AONONHUTENbHLIM KOHTPONL nNepenaa Aasne-
HMA Ha cyeTymke Yyepes 3-5 aHei. Ecam nepenag Ha cyer-
YUKe rasa He YMEeHbLUUACA, TO NPUHATL pelleHne o Heob-
XOAMMOCTM NPOBEAEHUA TEXHWYECKOro obcayKuBaHUA
MW PEeMOHTa CYETYMKA; eCAn nepenajs Ha cYeTYUKe Bep-
HY/NCA B rPaHMLbl AONYCTUMbIX 3HAYEHWUI, TO CHETUYMUK CYM-
TaeTca paboTocnocobHbIM.

- r) AP, =450nNa

Tekywee 3HayeHue nepenaga Ha CYETYMKe npesbiaeT
KOHTPONbHOE 3HayeHue bBonblwe vyem Ha 80% (APtek >
1,8AP). Cyetumk rasa Tpebyer TexHuyeckoro obcnykmBea-
HUA UNU PEMOHTA.

3.7 [enCTBUA NPU HEWTATHbIX CUTYaLMAX

HewTaTHas cuTyauMa XxapaKTepu3yeTca MOMEHTOM BHE3aNHOW OCTaHOBKM CYETYMKA UM NOABNAEHUEM
NOCTOPOHHErO LWYMa UNK CTYKa, HEXapaKTePHOro AN HOPManbHoM ero paboTbl.

MpUYUHAMU BOZHUKHOBEHWA TAKUX CUTYaLUMIA, KaK NPaBuIo, ABNAKOTCA:

— cpabaTtbiBaHMe 3N1eKTPOMArHUTHOMO KNanaHa, yCTaHOB/NIEHHOMO Ha BXOAE B KOTE/NbHYI0, M3-3a

BbIK/IIOYEHUA 3/1EKTPUYECTBA, 3ara3oBaHHOCTH, NPOBEAEHMA NNAHOBbLIX PaboT 1 Tak ganee;

- HEeKOPPEKTHOro 3anycKa CYeTYMKA B NEPUOA NYCKOHANAZ04HbIX paborT;

- nonagaHvA B CYETUMK TBEPAbIX YACTUL, MycOpa U TaK aanee.

Mpw HanpaBNeHUWU CYETYMKA B PEMOHT, ONA BbIABNEHUA KOHKPETHbIX NPUYMH BbIXOAA CYETYMKA W3
CTPOA W BbIPAabOOTKM pekomeHAauMA Mo ero NpPaBWAbHOM 3KCNayaTauuu, HeobxogMmo NPUKNAAbLIBATL
cneayowpme AOKYMEHTbI:

- nacnopT Ha usgenue;

- aKT BBOZA B 3KCNyaTauuio;

- aKT 3abpakoBaHMA Ha MecCTe YCTaHOBKM;

- CONpPOBOAUTENBHOE NUCbMO C ONUcaHMem xapakTepa aedekra, cobbiTuin, KoTopbie

npeALwWwecTBOBaNM HELWTATHOM cUTyauuMu, paboumx ycnosumin paboTbl cHeTYMKa (aasneHue,
pacxog rasa, TemnepaTtypa). 1o BO3MOXHOCTU NpuaaraTb CXeMy MOHTaXKa CYETUYMKA C
yKa3aHMem XapaKTepuCTMK rasoBoro obopyaosaHums.
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4 TexHnuyecKkoe obcnyxmnsaHue

Mocne MmoHTaXa cyeTynKa B Tpybonposoa, nepes BBOAOM €ro B 3KCN/yaTauumio, B NepegHIO KPbILKY
CYETYMKA HEOHXOAMMO 3a1MTb MACNO.

BHUMmaHue! MNpun 3a1MBKe Macna CYETYMK He A0MKEH HAXOAUTLCA NoA A3BNEHUEM.

PekomeHayemble copTa macen:

Shell Morlina S2 BL 10, Shell Tellus S2 V15, nnbo apyroe nogobHoe mMuHepanbHOE Macno, He
CoAep’Kalee CMON U KUCNOT, C BA3KOCTbo He bonee 30 cCt npu Temnepatype 20°C M To4ykoM
3aTBepaeBaHuma HMKe muHyc 50°C.

[OnA 3a1MBKK, CNMBA MAac/a U KOHTPONA YPOBHA Mac/a Ha nepeaHen KpblwKe cyeTynkos PBI nmetotca
cneunanbHble TeXHONOMMYeCKne OTBepCTUA.

PacnonoxkeHue TEeXHONOrMYECKMX OTBEPCTUM ANA cyeTyukoB PBI ucnonHeHua A npepacraBneHbl Ha
pucyHke 18 , ana cyetunkos PBI ucnonHeHms b Ha pucyHke 19

1

PucyHok 18
1 - 3anMBHOE OTBEpPCTUE;2 — CAUBHOE OTBEPCTUE;3 — OTBEPCTUE ANA KOHTPONA YPOBHSA;

PucyHok 19

A- cnuBHOe oTBepcTUE; B- MacnoyKasatensHoe CTeKNo; B- 3annBHOe oTBepcTUe;

CYeTYMKM MOTYyT NOCTABNATLCA KaK C MaCN0yKa3aTeNbHbIMU CTEKNaMU TaK U ¢ pe3bboBbiMK npobkamu
ONA KOHTPONA YPOBHA Macna.

Ona cyetumKkos ¢ pe3bboBbLIMM NPOBKaMU KOHTPONA YPOBHA Macna nepen 3aiuMBKOW Heobxoammo
BbIKPYTUTb NPOBKK U3 OTBEPCTUI: ANA 3a/MBKWM Macna; ANA KOHTPOAA YypOBHA macna. Macno cnegyet
3a/1MBaTb NNaBHO U3 GNaKoOHa, BXOAALLETO B KOMNIEKT NOCTaBKM CYETUMKA, B OTBEPCTUE ANA 3a/IMBKKU A0 Tex
nop, NoKa OHO He nosABUTCA Ha pe3bbe oTBEPCTUMA ANA KOHTPOAA YpPOBHA macna  nuvbo B
MacN0yKa3aTeNbHOM CTeK/e A0 YPOBHA CepeanHbl.

Kateropuuecku 3anpeuwjaerca 3aAMBaTb Maci0 Yyepe3 OTBEpPCTUE A/1A KOHTPONA YPOBHA Macna BO
n3bexxaHne NONOMKM CYETYMKA.

B tabnaunue 13 npuseaeH Heobxoaumbii 06bem macna ANs 3aNUMBKKU B CYETYMK Nepen BBOAOM €ro B
3KCNAyaTauuio U Npu 3ameHe Macna, B 3aBUCMMOCTU OT PacnoNOKeHMA CYEeTYUKA U ero Tunopasmepa. He
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A0NYCKaeTca 3ainMBaTtb Macno 6onble YCTaHOB/IEHHbLIX HOPM, KOTOPbIE YKa3aHbl B Ta6nmue 13. Ecnm, npu
3TOM, YPpOBEHb MacC/ia HE MOKa*»ETCA B pe3b6e OTBEPCTMA ONA KOHTPOAA YPOBHA MacC/sa, 3TO 3HA4YUT, 4TO
CYETYMK YCTaHOBNAEH C HapyweHWem TpEGOBaHHFI K PacnonoXeHuw CcHeT4YMKa MNpKU ero yctaHOBKeE B
T[.'J\/"GOI'IIIJOBO,EII cornacHo lMpunoxeHuto I. Nepenue macna npueoAUT K NonagaHUKO ero B USMepuTenbHYHo

Kamepy.
Tabnuua 13
YCTaHOBKa cYeTumKa SUEER MACHS; M
Ona G16 — G65, G100 Ona G160, G250, G400
fopu3oHTanbHaA 25" D" 25%
BepTuKkanbHas 100%,150™* 150*

MNpumeyaHue:

* - ona PBI ucn.A

** - npna PBI ucn.b

Mocne 3anMBKM Macna HeobxoAMMO BBEPHYTb M 3aTAHYTb pe3bbosble Npobku ans obecneveHus
repMeTMyHOCTU. MPOBECTM UCNbITAaHUA HA FTePMETUYHOCTb CHETYMKA Npu paboyem gaBneHuu.

Mocne BBOAA B 3KCMNyaTaLMIO CYETYMK He TpebyeT HMKAKoro ocoboro TexHuyeckoro obcnyKmeaHua
WNU KOHTPONA YPOBHA Macna.

BHUMAHME! Ob6a3aTenbHO Macno MeHATb MakCMMyMm 4yepe3 5 neT, Hanpumep, nocne o4YepesHom
NOBEPKK CYETUMKA.

MNepep AemoHTa)xKem CY€TUMKA M3 Tpybonposoga M TPAHCNOPTUPOBKOW MAacno M3 CYETYMKOB
AOMKHO 6bITb CAUTO.

5 XpaHeHue

CYeTyYMKM B YNaKOBAHHOM BMAE AONMKHbI XPaHUTLCA Npu cobaoaeHunm ycnosuin xpaHeHua B3 no FOCT
P 52931.

B nomeleHMM Ana XxpaHEHUA HE A0/MKHO ObiTb NbiNK, NAPOB KUC/OT M LLLENOYEN, arPECCUBHbLIX Fa30B U
LPYrUX BpeaHbIX NPUMecei, Bbi3blBAOLWMX KOPPO3UIO.

6 TpaHcnopTupoBsaHue

YNakoBaHHbIe CYETYMKM MOTYT TPaAHCNOPTMPOBATLCA NOOLIM BMAOM 3aKPLITOrO TpaHcnopta ¢
cobnogeHunem ycnosui rpynnsl 3 no NOCT P 52931.

Bo Bpema Norpy3oyHO-pasrpy3oyHbIX paboT M TPaHCNOPTUPOBKM AWMKK HE AOMKHbI NoABepraTbCs
Pe3KUM ygapam v BO3L4EMCTBUIO aTMOCHEPHbIX OCaLKOB.

Cnocob yknaaku ALWKMKOB HA TPAHCNOPTE A0MKEH UCKNKOYATL BO3MOXKHOCTb NepemeLLeHuA.
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MpunoxeHue A

(pekomeHgyemoe)
MeTtoauKa Bbibopa cueTymKka PBI

Mpoueaypa Bbibopa TMNOPasmepa CYeTYMKa NPUBEAEHA B COOTBETCTBMMU C pekomeHgauuamm FOCT P
8.740-2011 noKka3aHa Ha npumepe Npu CNeayoLWUX AaHHbIX.

Pacxop, rasa, npuBegeHHbIM K CTaHAAPTHLIM YCIOBUMAM, HEKOTOPOro UCTOYHMKA notpebneHma rasa,
Hanpumep KoTenbHOM

Q,,i,=135,85m3/y

Q.0 =543,4m3 /4

M36bITOuHOE AaBneHMe ra3a B ra3onpoBoje B MecTe yCTaHOBKM cyeTunka PBI

P,..=0,3Mlla;

P, ...=0,6MIla

MuHMManbLHaA 1 MaKCMManbHaa TemnepaTtypa rasa

t,i,—0°C

t=25°C

PeweHwe:

1.MUHUMaNbHLIA M MaKcMManbHbll paboymne pacxoabl raza Qp yepes cyeTyMK onpegensaeTca no

dopmyne:

Tmin ) pf
mejn o Qmm Tc . Pmax
Tmax "P.
meax - Qmax Tc . Pmm

rae  P.uT_ —cranpaptHblie gasneHuna u temnepartypa, P.=0,101325 MIla, T =293,15K;
P .uT .. — muHMmanbHoe abCONOTHOE AaBNEHMEe rasa M MaKCMMasbHas TepMOAMHaMMUYecKas
TemnepaTypa rasa, COOTBETCTBYIOLME MaKCMManbHOMY noTpebnenuio rasa,

Puin=Pumeisp, T =2731541:0

Pmaxu Tmfn — MaKCUManbHoe abconkwTHoe AaBneHune rasa 1 MMHUMasibHaa TepmMoaMHaMU4eCKaA
TemnepaTtypa rasa, CoOoTBeTCTeyroulMe MMHMManbHOMY n0Tpe6neHM|-0 rasa,

pmax: Pumax+pc ’ Tmfn:273’ 15+tmm;
2. MMHMManNbHbIN M MaKcUManbHbIA paboune pacxogbl rasa yepes cyeTymk byayT:
273,15-0,101325
293.15-0,701325 L M3/
298,15-0,101325
293.15-0,401325

3. Mo Tabnuue «OCHOBHble TEXHUYECKME XAPAKTEPUCTUKMU cyeTumkoB PBI» BbibUpaeTca cyeTumk

Q,n=135,85

Qo =543,4 =139,5 m3/u

G100 c pguanaszoHom uamepeHua 1:30, y koToporo
Qmin = 5 m3/u
Qmax = 160 m3/u
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MpunoxeHue b

(obsa3aTenbHoe)
labapuTHbIE pa3mepbl M Macca CYETYMKOB ra3a PoTauMoHHbIX PBI
McnonHeHue A
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Pazmepbl, mm Macca,
Tunopasmep a1 MM AA b B r E Kr
G16—-G65 DN50 125 4xM16 171 225 95,5 190,5 290 12
G100 DN80 160 8xM16 171 225 138 233 372 16
G160 DN&0 160 8xM16 241 290 131 271 410 32
G250 DN100 180 8xM16 241 290 156 296 460 36
G400 DN100 180 8xM16 241 290 190 323 513 42
G400 DN150 240 8xM20 241 315 190 323 513 41
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Pazmepsbl, Mm Macca,
Tunopasmep Dk DL A B C E F H K L Kr
G16—G65 DN50 125 4xM16 | 335 | 115 | 220 | 180 | 171 | 228 | 240 | 141 12
G100 DN8O 160 8xM16 | 435 | 165 | 272 | 180 | 171 | 228 | 290 | 141 16
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Mpunoxenune B

(obszaTenvHoe)
KoHcTtpykTUBHOE ucnonHeHue cyetdymka PBI ucn.A

1 - Kopnyc cyetumka 2 - [lepeaHAn KpbllwKa Kopnyca 3 - 3aAHAA KpbllwKa kopnyca 4 - Potop 5 - lonoeka
CYETHOro mexaHnamab HM3KOYaCTOTHLIN AATYUK MMNYNbCOB 7 - BbICOKOYACTOTHbLIN AaT4YMK 8 - TMnb3a

AaTyMKa Temnepatypbl 9 - LWTyuep otbopa gasneHuns

KoHcTpyKTUBHOE ucnonHeHue cyetymka PBI ucn.b
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CueTHsin MexaHn3M

Kpbika cueTHOro MexaHMaMo
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3arnvuxa CAMBHOrO OTBEPCTHUS
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Mpunoxenue

(obasatenbHoe)
TpebosaHuA K pacnonoxeHuto cuetynkos PBI npu ero yctaHoBKe 8 Tpybonposog,
lopu3oHTaNbHOE pacnonoKeHue
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IpoaonbHas och CYETYHKA IMonepeyHas ocb CYETYHKA

MpY ropM3oHTaIBHOM PACMNONOXKEHMM CHETYMKA LONYCTUMOE OTK/IOHEHUE OCEeMN OT rOPU30HTaIbHOWN
NNOCKOCTKH:

- NPOAO/NbHOMN OcU He bonee +4°;
- nonepeyHou ocu He bonee +1°

BepTukanbHoe pacnonoxeHue

[TpononeHaa och cueTUHKA

L
aia

i

HO]'ICPC‘IHM OCb CHCTUYHKA

Mpu BEpPTUKANbHOM PACMNONOMKEHUU CYETYMKA [OO0MNYCTUMOE OTK/NIOHEHWME MOMepeyHor ocu OoT
ropM30HTaNbHOW NNOCKOCTU He Bonee £1° M NpoaoNbHOM ocu He Bonee +4° OT BEPTUKANW.
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MpunoxeHune [

(obazaTenbHoe)
3aBMCMMOCTb Nepenaja AaBneHua Ha GUabTpax KOHUYECKMX CeTYaTbIX OT pacxoaa rasa
PBI ncn.A
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lpadvKn NpuBeaeHbl ANA BO3AyXa C NNOTHOCTbIO p= 1,29 Kr/M® npu AaBneHnn 6amM3kom K
aTMmochepHomy.
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MpunoxeHue [
(npoponkenHue)
Mepenag AaBNEHUA HA CETKE NPU KOHKPEeTHbIX pabounx ycnhosuax:

. 2
pcp.Pp Qma.x
rae

APc- nepenag, faBneHns Ha ceTke Npu paboumnx ycnoBuax B 3aBUCMMOCTM OT pacxoaa, MNa;

AP,=AP,,

max

APmax- nepenag AasneHua Ha ceTke npu Qmax, u3 tabauuel 6.1, Ma;

P- nasneHue rasa (abcontotHoe) npu KOHKpPeTHbIX pabounx ycnosuax, MMa. P=Pusm+Pa, rae Pusm —
m3mepeHHoe n3bbiTodHoe aasneHue, Pa —atmochepHoe aaBneHue;

Pp — 3HayeHue AaBNeHUA rasa npu CTaHAAPTHLIX YCNOBMAX, ANA KOTOPbLIX pernameHTUpoBaHbl NoTepu
nasnenna (ana Kotopbix noctpoeH rpaduk) Pp= 0,1MMa (1 klc/cm2);

P¢ _ 3pauenme nnoTHOCTH M3MEepSAEeMOro rasa npu CTaHAapTHbIX YCI0BUSX, Pc =0,68 Kr/m3;

Pcr_ 3uauenne nnoTHOCTM rasa NpW CTAaHAAPTHbIX YCNOBWUAX, ONA KOTOPbIX PernameHTUpOBaHbl

noTtepu AasneHuns (ANA KOTOPbIX NOCTPOEH rpaduk) Pcr =1,29 Kr/m3;
Q- pacxop, ra3a Npy KOTOPOM HY}KHO OnpeAenuTs nepenag, m3/y;
Qmax- MakCMManbHbIK pacxos ANA 4aHHOro TUNopasmepa cYeTYnKa, m3/y;
Tabnuua WU.1-Mepenag aaBneHus Ha ceTke npu Qmax

MNepenap AasneHua Ha ceTke npu Qmax, MNa

YcnosHbIM npoxog cyetymka DN PBI enA PBL men.b
50 270 270
80 200 100
100 230 -

150 310 -
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MpunoxeHue E

(pekomeHayemoe)
MpepoxpaHutenbHas waiba ana cuetynkos PBI Tunopasmepa G16-G400

TomuyuHa 2. 3mm

YcnoBHbIM Nnpoxoa cyetynka DN d, mm D, mm
50 25 107
80 40 142
100 50 162
150 75 218

PucyHok K.1 Pa3amepbl npeaoxpaHuTenbHas waiba

P ’
AszAPmax-(pp P )( QQ ) ’ (K.l)
p max

cp

rae,

AP, - nepenag pasneHua Ha wanbe npu paboymx ycnosmax B 3aBUCMMOCTHM OT pacxoaa, Ma;

AP,... - Nnepenan AaBneHua Ha wanbe npu Qmax, ns tabaunubl U.2, MNa;

P - nasnexue rasa (abconoTHoe) Npu KOHKpeTHbIX pabounx ycnosuax, MiMa. P=Puam+Pa,

rae Pu.. — M3mepeHHoe u3bbiTouHoe gasneHue, P, — aTmocpepHoe gaBneHue;

P, — 3HayeHMWe gasneHMA rasa nNpu CTaHAAPTHbIX YCNOBUAX, ANA KOTOPbIX PernameHTUPOBaHbl NoTepu
OaBneHus (4N KOTopbIx nocTpoeH rpadumk) Pp= 0,1MMa (1 klc/cm2);

p— 3HA4YEHMe NIOTHOCTU M3MEPAEMOro rasa Npu CTaHAAPTHbIX ycnosuax, p.=0,68 Kr/m3;

Pcp— 3HAYEHWE NNOTHOCTU rasa NPM CTaHAAPTHBIX YC/IOBUAX, ANA KOTOPbIX PerNaMeHTUPOBaHbl NOTepH
OaBneHus (AN KOTOpbIX NOCTpoeH rpadmk), pp=1,29 Kr/m3;

Q- pacxop rasa npu KOTOPOM HY}KHO onpeaenuTb nepenag, mMm3/u;

Qmax- MaKCMManbHbIW pacxoa, ANA AAaHHOro TUNopasmMepa cYeTYnKa, m3/y;
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Mpunoxexue E
(npogonkeHue)

PBI PyKoBOACTBO NO 3KCNAyaTaumm

10.00
5.00
4,00
3.00
2,50
2,00
1.50
1,00
0.50

L. 025
0.20
0,15
0.05

Qm'~

------
.....
Tt

-----
.......
.....

6e oT pacxoaa rasa anAa cyer-
E—O 10
6e oT pacxoaa rasa anAa cyer-

700
Pacxog Q, m3/u
8§ 8 88

~

BN
T

8 B §88

|
|
ol
|
|
\
|
]

1 Wwan
M wan

\
|
!
|
!
!
|
|
!
|
!
\
|
l
!
|
!
|
|
!
|
!
|
l
!
|
!
!
\

o

-

500

400

1
1
T

ImE I

LASLLL

_
.o

PucyHok K.2

3aBMCMMOCTb nepenaga AaBneHUA Ha NpegoxXxpaHUTesIbHO
=
3aBMCMMOCTb nepenaga AaBneHWA Ha NpegoxXpaHUTe/IbHO

8 S RI=S8SSS
&
¥ BRS=288

|||
=

300
PucyHok K.1

¥
1

1
LB

yuKa PBI ucn.A

200

100

0 —0}

-—

APda
10.00
5.00
4.00
3.00
2,50
2,00
1.50
1.00
0.50
0.25
0.20
0.15
0.10 «
0,05

yuKa PBI ucn.b



36 PBI PyKoBOACTBO NO 3KCNAyaTaLLMK
Mpunoxenune X
[aHHble ana pacyeta KoapdpuumneHta Cp
Tunopasmep dnanasoH tr l Z Zy Zg I i Zys Zyy
CcYeTYMKa n3mepeHua
1:20 36 44
Glo"ees OcTanbHble Gt 2l | 40 32 39
1:20 33 42
a0 OcTancHble 1 13 26 33
1:20 116,6 10 49 61 25
G160 ’ 27 63 50
OcTanbHble i (175,3125) | (8) 37 46 (10)
1:20 26 33
g OcTanbHble = 2 26 33
1:20 36 54
G400 32 41
OcTanbHble (40) | (50)
NpumevaHue

3HayeHuA B ckobkax npuBeAeHbl ANA cyeTyMKa rasa PBI ucn.b
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=4

MpunoxeHue U

(o6sa3aTenbHoe)
3aBUCUMMOCTb Nepenaga AaBaeHus Ha cyeTymKax rasa PBl ot pacxoga rasa
PBI ucn.A
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MpunoxeHune U
(npogonkeHue)
lpadumku nocTpoeHsl No popmyne

_ QY
APP_Aanxl m

roe
AP,- nepenap, AaBNeHWA Ha CYeTYMKe B 3aBUMCMMOCTM OT pacxoaa, Ma;
APmax- nepenaz AaBneHMA Ha cyeTynKe npu Qmax, us Tabauusl A.1, MNa;
Q- pacxopg, ra3a Npy KOTOPOM HYXHO onpeaenuTs nepenag, m*/u;
Qmax- MakcUManbHbliA pacxog, ANA AaHHOro TUNopasMepa CYeTumKa, m>/u;
MpadmKn NpuBeaeHbI ANA BO3AYXa C NNOTHOCTLIO p = 1,29 kr/m® npu AaBneHUn 6aM3Kom K aTMochepHOMY.

PEKJTAMA
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39

MpunoxeHue K

(obasaTenbHoe)
CxemMbl NOAKNIOYEHUA BHELHUX YCTPOMCTB
[aT4uK MMNYNbCOB HM3KOYACTOTHbIN AU-H/A
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