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MpeancnoBue

Llenu 1 npuHuunel ctangaptusauun B Poccuilickon ®enepaunm yctaHoBneHbl PeaepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-93 «O TexHU4eCKOM perynMpoBaHu1», a npasura npuMeHeHNs HaunoHanbHbIX
ctaHaapToB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «Ctanpaptusauua 8 Poccuiickon Pegepaumu.
OCHOBHbIE MOSIOXEHUSA»

CBepieHUA o cTaHaapTe

1 NMOArOTOBINEH deaepansHLIM rocyaapcTBEHHBIM yupexaeHuem «Hay4yHo-yuebHbi ueHTp «Ceap-
Ka U koHTpornby» npu MITY um. H.3. Baymana (PIY «HYLICK» npu MI'TY um. H.3.Baymaxa), HaumoHanbHbIM
areHTCTBOM KoHTpons u ceapku (HAKC), OTKpbITEIM akumoHepHbiM obecteom «BHUWABTorenmawy» (OAO
«BHUWABTOreHmaw», r. Mocksa) Ha ocHoBe COBCTBEHHOrO ayTEeHTUYHOIO NepeBoAa Ha PYCCKUIA A3bIK CTaH-
JapTa, ykazaHHOro B nyHkTe 4

2 BHECEH TexHuueckum komuteToM no ctraHgaptusauum TK 364 «CBapka 1 poacTBeHHbIE NPoLecChi»

3 YTBEPXXOEH W BBEJEH B JEMCTBMUE [Mpukasom degepanbHoro areHTcTea no TexHu4yeckomy
perynvposaHuio n metponorum ot 13 aekabps 2011 r. Ne 1035-ct

4 HacTosawwuia ctaHaapT gsnseTcs MoauuumposaHHbIM NO OTHoLWeHUIo K cTaHgaptam UCO 7291:2010
«ObopynosaHue ans rasoBon cBapku. Pegykropbl Ans cuctem Tpy6onpoBoAoB, NpUMeHAEMbIe B CBapKe, pes-
Ke 1 poACTBeHHbIX Mpoueccax npu aasneHun go 30 MMa (300 6ap)» (ISO 7291:2010 «Gas welding
equipment — Pressure regulators for manifold systems used in welding, cutting and allied processes up to
30 MPa (300 bar)») u UCO 2503:2009 «O6opynosaHue Ans razoBoil cBapku. PeayKTopbl U peaykTopbl ¢ pac-
xopaoMepamu 4115 rasoBbix 6annoHoB, NPMMEHsIEMble B CBapke, pe3ke U POACTBEHHBIX NpoLueccax nNpu gasne-
Hun go 300 Gap (30 MIMa)» (ISO 2503:2009 «Gas welding equipment — Pressure regulators and pressure
regulators with flow-metering devices for gas cylinders used in welding, cutting and allied processes up to
300 bar (30 MPa)»). O6beanHeHWe yKa3aHHbIX CTaHAAPTOB B HACTOSILLEM CTaHAapTe 06yCrnoBeHo HanuuMem
MOBTOPSAIOLMXCH ONUcaHuin, TpeboBaHUiA 1 MeTOA0B UCMbITaHWIA peaykTopoB. O6beaUHEHHLIA cTaHaapT Mno-
3BONSIeT YMEHbLUUTL ero TekcToBon 06bem 1 obecneunBaeTt yaoOCTBO NONL30BaHUS

5 BBEAEH BMNEPBbIE

UHpopmayusi 06 U3MeHeHUsX K HacmosueMy cmaxHOapmy rybrnuKyemcsi 8 exxe200H0 u30agaeMoM UH-
gopmayuoHHOM yKkasamerne «HayuoHanbHbie cmaHdapmbi», @ mekcm UaMeHeHull U rornpasok — e exeme-
CAYHO u3dasaeMbix UH(hOPMaUUOHHbIX ykasamensax «HauuoHaneHble cmaHdapmel». B cnydae nepecmompa
(3aMeHbl) unu ommeHel Hacmosuwe2o cmaHdapma coomeemcmeyroujee yeedomneHue bydem orybriukoeaHo
8 eXeMecsYHO u3zdasaeMoM UHhopMayUOHHOM yKkazamene «HayuoHarnbHbeie cmaHO0apmely. Coomeemcmey-
rowjasa uHgbopmauyusi, yeedoMIIeHuUe U meKecmbl pa3meuaromcesi makxe 8 UHghopMayuoHHoU cucmeme obujezo
rofib308aHus — Ha oghuyuansHoMm calime PedepanbHo20 azeHmMcmea fo MexXHUYeCcKoMy peaynuposaHuio U
mempornozuu 8 cemu MIHmepHem

© CraHgaptuHdopm, 2012

Hacroawuii ctaHaapT He MoXeT GbiTb NOMHOCTLIO UMK YacTUYHO BOCTIPOM3BedeH, TMpaXUpoBaH 1 pac-
npocTpaHeH B kauecTse oduLmanbHoro usgaHua 6es paspelieHus degepanbHOro areHTCTBa No TeEXHUYECKo-
MY perynMpoBaHuio U MeTpororum
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BBegeHue

HacTosawuin ctaHgapT paspaboTaH METOAOM NPSIMOro MPUMEHEHWUs1 C 4OMOMNHEHNSMU MeX4YHapOoaHbIX
ctaHgapToB MCO 2503—2009 «O6opyanoBaHne A4S ra3oBom cBapku. PeyKTopbl 1 pegyKTopbl ¢ pacxoaome-
pamu 4ns rasosbix O6anioHoB, NPUMeHsieMble B CBapke, pe3ke U POACTBEHHbIX NpoLeccax Npy AasBneHun o
300 6ap (30 MMa)» n UCO 7291—1999 «O6opyaoBaHue A4na ra3oBoON cBapkn. PeaykTopbl 4ns cucTem Tpy-
60npoBoAOB, NPMMEHsIEMbIe B CBapKe, peske U pOACTBEHHbIX Npoueccax npu gasneHun go 300 6ap», oTpaxa-
oLWKUX NOTPeBHOCTN HAaPOAHOTO XO3ANCTRA.
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HAUMWOHANBbHBIAN CTAHOAPT POCCUNCKOW ®EAEPALUMU

OBOPYOOBAHME 151 TA30OBOW CBAPKW, PE3KU U POACTBEHHbIX NMPOLIECCOB

PepykTopbl U pacxogomMepbl ANA ra3onpoBOAOB U ra3oBbix 6annoHoB
¢ AaBneHueM rasa go 300 6ap (30 Mlla)

Gas welding equipment used in welding, cutting and allied processes. Pressure regulators and pressure regulators with
flow-metering devices for manifold systems and gas cylinders up to 300 bar (30 MPa)

HNata sBepenna — 2013—01—01

1 O6nacTb NnpUMeHeHus

HacTosawuii cTaHgapT ycTaHaBNMBaeT TeXHUYeckue TpeboBaHUs K peyKTopam AaBfeHns U pacxoqoMe-
pam, yCTaHaBMMBaeMbIM Ha rasonpoBodax v rasoBbix 6annoHax Ans ckaTblX ra3oB U cMecei Npu AasrneHnn
ao 30 MMa, pacTBOpeHHOro aLeTUneHa, CKMmKeHHoro npupogHoro rasa (CIrr), metunauetuneH-nponagmeHo-
Bbix cMeceit (MA®P) v yrnexucnoro rasa (CO,), npuMeHAeMBbIX NMpu CBapKe, peske U poJICTBEHHbIX Npoueccax, a
TakxXe MeToAbl UX UCTbITaHWii. CTaHaapT He pacnpocTpaHaeTcs Ha peayKTopbl ¢ HOMUHANLHBIM paboynm aas-
nexvem p, >20 6ap (2 MMa).

2 HopmaTuBHbIEe CCbISIKM

B HacTosileM cTaHgapTe UCNOMb30BaHbl CCLINKU Ha CReayoLlmne MexXrocyaapcTBeHHbIe cTaHaapThl:

FOCT P 50379—92 (MCO 9090—89) MNepmeTu4HOCTL 060pyaoOBaHUA U annapaTypbl Ana rasoBon
CBapKu, pPe3kU 1 aHarnorM4HbIX npoLeccos. [JonyCcTUMble CKOPOCTU BHELLHEW YTEYKN rasa n MeTod ux nsmepe-
HUSA

FOCT 2405—88 MaHomeTpbl, BakyyMMETpbl, MaHOBaKYyMMETPbI, HanopoMepsbl, TAroMepbl U TAroHa-
nopomepbl. ObLMe TeXHUYECKME YCITOBUA

FOCT 29090—91 (MCO 9539—88) Matepuansl, ucnonb3ayemMble B 060pyaoBaHun 4nsa rasoBoi ceap-
K1, peskn U aHanormyHbiX npoueccos. O6wwme TpeboBaHUA

FOCT 12.2.052—81 Cucrtema ctaHgapTtos 6e3onacHocTu Tpyaa. ObopyaosaHue, paboTalollee ¢ raso-
06pa3HbIM knucnopogom. O6me TpeboaHua 6esonacHoOCTU

M pwumeyaHue—pn Nonb3oBaHUM HACTOSALWMM CTaHAAPTOM UenecoobpasHo NPoBepUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOW cucTeme obwWero nonb3oBaHWsi — Ha odmumanbHom caite depepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryrMpoBaHMIO U METPONOTMU B CETU VIHTEPHET NN NO eXeroaHo n3gasaeMomy uHgopma-
LUMOHHOMY yKasaTtenio «HaunoHanbHble cTaHgapThl», KOTOPLI ONyGNMKOBaH NO COCTOSIHMIO Ha 1 HBaps TEKYLLEro roaa, u
Nno COOTBETCTBYIOWMM EXEMECSIYHO M3gaBaemMbiM UHGHOPMAUMOHHBIM yKasaTensiM, onybnuMKoBaHHLIM B TEKyLLEM roay.
Ecnu ccbinoyHbili cTaHaapT 3aMeHeH (M3MeHeH), TO NMPU NONb30BaHUM HACTOSALWWUM CTaHOAPTOM crieflyeT PyKOBOACTBO-
BaTbCS 3aMEHAIWMM (M3MEHEHHBIM) CTaHAApPTOM. Ecnm cebinovHbI cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MONoXeHue, B KO-
TOPOM flaHa CChifika Ha HEero, MPUMEHSIETCH B YaCTW, He 3aTparnBaloWwen 3Ty CCbINKy.

3 TepmuHbl M onpeaeneHus

B HacToAwem cTaHaapTe UCNoMb3YoTCA CneayoLe TEpMUHBLI C COOTBETCTBYIOLLMMUA ONpeaesieHNAMN:

3.1 6annoHHbLINA peayKTOp AaBNeHUN (Aanee 6annoHHbIA pedyKTop): YCTPOIUCTBO ANnsl peayumpo-
BaHUA, KaK NPaBUIo, U3MeHsIloLLerocs AaBneHus Ha Bxode Ao paboyero AgaBneHUst U ero noanepkaHusa B Mak-
CUManbHOM NPUBAXKEHUN K MOCTOSIHHOMY YPOBHIO (CM. pUcyHOK A.1).

Uspanmne odpmunansHoe
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3.2 6annoHHbLIN peayKkTOp AaBNEHUA C pacXoAoMepoM (Aanee peaykrop ¢ pacxogoMepom):
YCTpOICTBO AN peayLuMpoBaHusl, Kak NpaBuIio, USMEHSIIOLLIErocs AaBrieHust Ha Bxode Ao paboyvero AaBneHus
1 ero noaaepXxaHusa B MakcumMarnbHOM NpUGnuKeHUn K NOCTOSHHOMY YPOBHIO, AOMONMHUTENLHO obecnevunsato-
wee BbIOpaHHbIN pacxoa rasa (CM. pucyHok A.2).

MpwumeyaHune— Kak npaBuno, 3to peaykTopbl AaBneHusi, CHabxeHHble YCTPOMCTBaMMN PerynupoBaHns n u3-
MepeHUs1 pacxoaa, He NPeayCMOTPEHHBIMU NS AEMOHTaXa.

3.3 penykTop AaBneHUA AnNs KONNEeKTOPHbLIX CUCTEM (Aanee pamMnoBbIA PeayKTop): YCTPOUCTBO
Onsi perynupoBaHus, Kak npasuso, koneéniowerocss BXOAHOO AaBSeHUs A0 NOCTOSAHHOMO (HACKOMbKO BO3-
MOXHO) ero 3Ha4YeHua Ha BbixoAe, npeAHasHavYeHHoe Ans 06opyaoBaHust 6annoHHBIX NepenyckHbIX pamn.

3.4 pacxogomep: YCTPOWCTBO, U3MepsoLee pacxo onpedeneHHoro rasa unm rasoBoi cMecu.

3.5 patuuk pacxopaa: YCTPOUCTBO, U3MepsoLLee AaBleHne n kKanubpoBaHHOe B eanHULAX pacxoaa.

MpumeyaHune—[laTumk He M3MepsieT, a NOKa3bIBaeT Pacxod, U3MEPsIst AABNEHNE Ha BXOAe B YCTPOWCTBO C
NPONYCKHBbIM OTBEPCTUEM MOCTOSIHHOTO CEYEHUSI,

3.6 makcumanbHoe NMpoMexyTo4yHoe AaBneHue, p, .. Onsa PEeayKTopoB C pacxogoMepaMmnt — MaKkcu-
ManbHOe AaBneHune, yCtaHOBIIEHHOEe NnpoussoauTenemM N usMmepdeMoe B kamepe NpoMexxyToqHOro gasneHna
nocne peayuupyouwlero KnanaHa u nepej yCTpOl"‘ICTBOM perynmpoBaHna n UsMepeHna pacxoaa.

MpwumedaHune— JaHHoe MakCUManbHOe AaBneHue onpeaensieTcst ANs UCNbITAHUA PEAYKTOPOB U NPEBbIaeT
06bIMHOE pabovuee gaBneHne pacxogoMepa.

3.7 HOMMHanNbLHasA NPonyckHaa cnocobHocTk, Q,: [InA peaykTopoB ¢ pacxoaomepamu — nponyc-
KHasi cnocobHOCTb, yCTaHOBMNEHHasi Npon3soanTeneM (M3mepsieTcst Ha BbIxo4e U3 YCTPONCTBA perynMpoBaHnus
N N3MepeHus pacxoaa).

3.8 ucTtuHHbBIN pacxoa: Pacxoa, uamepeHHbIN kKannbpoBaHHLIM pacxogoMEPOM.

4 CumMBOnNbI N UX 3HAYEHUA

CurmMBonebl, Ncronb3yemMble B HACTOAWEM CTaHAapTe, NepevyucneHsl B Tabnuue 1.

Tabnunya 1— CuMBONbI U UX 3HAYEHUA

Cumson 3HaueHue

p1 HomuHanbHoe BXOQHO€ AasrieHue, ykasaHHOe npoussogutenem (peKomer,yeMble 3Ha4vYeHuAa npu-
BedeHbl B Tabnuue 3)

JoR HomuHansHoe paboyee gaBneHve, ykazaHHoe NpoussoamTeneM (pekoMeHayeMble 3Ha4YeHUs npesa-
cTaBreHbl B Tabnuue 3)

Par PaGouee paBnenve auetuneHa, ucrnonb3yemoe ansi pacyera R (cm. 9.5.3.3)

Pai Pa6ouee gaBneHve auetuneHa, npumeHsiemoe Ans pacyera i (cm. 9.5.5.3)

Pom MakcumanbHoe NpoMeXyToYHOe AaBneHne

Ps Nasnenne nepen npubopom Ans TMNOBLIX MCNbITanui: p3 = 2p2 + 1 6ap (0,1 MMNa)

P4 HasneHue nocne npekpalyeHusi oTbopa rasa npu NponyckHom cnocobHOCTH knanaxHa, NpuBeaAeHHOM

K HOpMarbHbIM YCITOBUAM

Ps Hawv6ornblee unn HaumeHbLee paboyee AaBreHne BO BPeMsi UCTILITAHUSI HA YCTaHOBNEHWe Ko3d-
rumeHTa HepaBHOMEPHOCTU B COOTBETCTBUM C 6.6.1.2

Prv laBneHue Ha npegoxpaHUTErbHBIV KranaH BO BPEMS UCNbITAHUS HA NPOMYCKHY0 CNOCOBHOCTL (CM.
6.4.1)

Q, MponyckHasi cnocobHOCTb, NPUBeAEHHAs! K HOPMaIibHBIM YCIOBUSIM (Knaccudumkaums yCTponcTs),
cM. Tabnuuy 3

Q, HomuHanbHasi npornyckHas cnocobHOCTb (pefyKTopa ¢ pacxofoMepoM), yKkasaHHas NponssoguTe-
nem
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OxonyaHue mabnuysi 1

Cumeon 3HaveHve
Qrax MakcumanbsHas nponyckHasi crnocobHocTb
Qry MponyckHas cnocobHOCTL NpeAoXpaHUTENBHOIO KnanaHa
R KoathduumeHT yBenuueHnsi AaBneHusi nocne npekpaweHus otbopa rasa
i KoathduumeHT HepaBHOMEPHOCTU
T: BHyTpeHHss1 yTeuka
U KoadbduumeHT npeobpasoBaHus

5 KoHCTpyKTUMBHbIe TpeboBaHus

5.1 Marepuansbl

MaTepuarnsl, Ucnonb3yemble A1 MPOU3BOACTBA PaMMOBbIX U GaMNMOHHLIX PeayKTOPOB U PeayKTOpoB C pac-
xogomepamu, AoSkHbI oTBeYaTb TpebosaHuam MTOCT 29090—91, ans kucnopoaHbix — MOCT 12.2.052—81.

5.2 TunoBble 0COGEHHOCTU

5.2.1 KucnopopgHble peaykropbl

Mpwn KOHCTPYMPOBAHNM 1 U3TOTOBINEHUN KNCITOPOAHBIX PeAYKTOPOB A0MKEH ObITb YYTEH PUCK BHYTPEHHE-
ro BO3ropanusl npu agnabartuyeckom cxatnn. MNpu ncnelTaHUM Ha Bo3ropaHue cornacHo 9.7.4 peaykTopbl Ans
Kucrnopoaa He AOMKHbI 3aropatbCsl UM UMETb Crnefbl FoOpeHust.

Bce cocTaBHble YacTu M BCnomoraTenbHble AeTanu A0MKHbI ObITb TWAaTeNbHO oYMLLEHb] N 00e3XKUPEHbI
nepen cGOPKONA.

5.2.2 AueTuneHoBble peayKTOpbI

AueTnneHoBble PeayKTopbl AOMKHBI BbITb CKOHCTPYMPOBaHbI U U3rOTOBMIEHBI TaK, YTOOLI CTabuUnNUanpo-
BaHHoe paboyee AaBneHne B 6anfoHHbIX peaykTopax He npesbiwano 1,5 6ap Ansa Bcex ypoBHEN AaBneHus Ha
BX0Ae, a paMnoBble — MOrNU BblAepaTb Nobol pacnag auetuneHa. McnbiTaHns MOXHO NPOBOAUTL, PYKOBO-
ACTBYSICb NpUNoXeHuem B, unu npnberHyTob K ApYruM aHanorMYHbIM UCNbITaHUSM.

5.2.3 CoeauHeHun

5.2.3.1 CoeauHeHue Ha Bxofe 6annoHHbIX peayKTopoB

BannoHHble peayKTopbl U peayKTopbl C pacxogomMepamn A0MKHbLI 6bITb U3roTOBNEHLI Tak, YTOObI UX
BXOAHOW WTYLep 6bin COBMECTUM CO LITYLLEPOM PAacXOQHOro BEHTUNA razoBoro 6annoHa n oteevan Tpe6o-
BaHWAM paboThl ¢ UCNONb3yeMbiM rasoM. BxoaHoe aasnexue p,, ykasaHHoe NpOM3BOAUTENEM, HE AOMKHO
6bITb HKEe MaKCUManbHOro aasneHus HanonHeHna (Npu 15 °C), gonycTMMOoro Ans coeguHeHUs rasoBoro
6annoHa.

5.2.3.2 CoeanHeHne Ha Bbixoae 6annoHHBIX PpeayKTopoB

CoeaunHeHus pe3bBboBbIX OTBOAOB BamnnoHHbIX peayKTopoB AOMMKHLI COOTBETCTBOBATL HALUMOHANBHOMY
cTaHAapTy U HOPMaTUBHBIM TpeboBaHUSAM CTPaHbl NPUMEHEHUA U OTBeYaTb CrieayoLWwmM TPeboBaHUAM:

- NPUMeHeHWe NeBoN pe3bbbl ANs roployuX ra3os U NPasoi — ANst KUCNoPoAa UMW CKATOro BO3AyXa;

- pekoMeHAyeMas HanpaBreHHOCTb OTBOAHOTO LWTYLiEpa — BHU3 U B CTOPOHY OT rasoBoro 6annoHa;

- HeaonyCTUMOCTb UCNOMb30BaHUSA U30THYTBIX KOHLIOB NOA LUMaHT.

5.2.3.3 BxoaHble 1 BbIXxoaHbIE COEAMHEHUA PaMNOBLIX PeayKTOPOB

Bbi6op BXOAHBIX U BBIXOAHBIX COEAMHEHUIA PaMMOBLIX PEAYKTOPOB onpeaenseTca Npou3soauTenem.

5.2.4 dunbTp

Mbineson punbTp ¢ 3dheKTUBHLIM NoNepPEYHbIM CONPSKEHUEM C KaHaNOM HarHeTaHWUs AoKeH BCTpau-
BaTbCA B peAyKTOp UKW HENOCPEeACTBEHHO yCTaHaBNMBaTLCA Ha Hero nepeq peayumpyowmm knanaxom. He-
0o6xoanMo NpeaycMoTPeTb HEBO3MOXHOCTbL AeMOHTaxa bunbTpa 6e3 NpUMeHeHNa UHCTPYMeHTOB. GuUnbTp
[OMKeH yaepXKnsaTb YacTulbl pasamepom He MeHblue 0,1 Mm.

5.2.5 3anopHbIA KnanaH

PeaykTopbl MoryT 6bITb 060pyA0BaHbI Ha BbIXode 3aropHbIM KnarnaHom. B aTom cny4vae ero WTok gon-
XXEeH HaxoauTbCsi BHYTPU kopnyca.
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5.2.6 YcTpoicTBO perynupoBaHus aaBneHus

[aHHoe ycTponcTBO AOMKHO BbITb CKOHCTPYMPOBAHO Tak, YToObl peayLMpYOLIMIA KnanaH He MoT Haxo-
OWUTBbCA B OTKPLITOM MOMOXEHWUN, HAaNpUMep B pe3ynbTaTe MOMHOMO CKaTus MpYXUHbl (40 ee MUHUMAaNbLHO
ONWHBI).

Ecnu npegoTepalleHne NofHOro cxaTtus NpyXuUHbl 3aBUCAT OT pasmepa 3a4aTO4HOro BUHTA, TO OH He
J0rkeH BbITb AEMOHTUPYEMBIM.

MpumeHeHWe ycTponCTBa peryriMpoBki He 4OIMKHO AonycKaTb AOCTUKEHNS AaBEHUs], aKTUBU3NPYIOLLIe-
ro npeaoxpaHuTenbHblid KnanaH.

5.2.7 KnanaH perynupoBaHus pacxopa

BannoHHbIN peaykTop ¢ pacxogoMmepoM MoXeT 6bITb 060pyA0BaH kIlanaHoOM peryriMpoBaHus pacxoa.
PerynupytoLias pyyka v LUTOK AOSMKHbI HAXOANTLCSA BHYTPW Kopryca, YTobbl UCKMIOUNTL UX AeMOoHTax 6e3 npu-
MEHEHMWSI UHCTPYMEHTOB.

5.2.8 MpepoxpaHUTenbHbIN kKNanaH

5.2.8.1 OO6Lwue ceeaeHuna

Bce pegykTopbl, 32 UCKMNOYEHMEM NpeaHasHadYeHHbIX Ans auetuneHa unu CrlT, AormkHbI 6biTb cHabXxe-
Hbl NPpeoXpaHUTeNbHbIMU KnanaHamum Anst CHUXKeHNa n3bbiTouHoro paboyero AaBneHus B cnyyae cbos B pa-
60Te pedyuupyroLero ysna.

5.2.8.2 PacnonoxeHue

MpeaoxpaHnTenbHbIA KNanaH Ha pamnoBbIX pPeayKTopax yCTaHaBMMBatoT Mocrne peayuvpyoLwero.

Takol knanaH MoxeT BblTb MOMeLLEeH Ha PeayKTop UNu NpunaratbCsal Kak oTAeNbHOe YyCTPONCTBO Ans
YCTaHOBKW Ha BbIXOAE N3 Hero.

MpenoxpaHnTenbHbIA KNanaH AoMKeH BbiMyckaTb ra3 B 0TBOAHYO TPyOKy, AnameTp koTopor bonbLie au-
ameTpa ero ceana.

5.2.8.3 ®yHKUMOHUPOBaHNKE

MpedoxpaHUTenbHbIA KnanaH Ha paMnoBbIX peaykTopax AoKeH OblTb HEMPOHUWLAEM NpY AaBneHUA
BblLLe MaKCcMMaslbHOro, A0CTUraeMoro npu CKopocTN NOTOKA, 3aAaHHON AN NCXOAHOTo AaBMeHus p,, NNC Us-
6bITOMHOE AaBneHre, CooTBeTCTBYOLWEee dakTudecknm koadduumeHTamin R.

Ecnu naBneHve oTBOAUMOrO rasa cocTaBnseT 2p,, NponyckHas cnocobHOCTb NPeoXpaHNTESILHOro Kia-
naHa Qgy ACIDKHA BbITh MO MeHbLUEe Mepe BABOE MeHblUe HOMUHAILHON MPOMYCKHON CNOCOBHOCTU peayKTo-
pa Q,:

Quy > (0,5Q,)

Ecnu npeaoxpaHuTernbsHbliA kKnanad 3ageicTBoBaH 1 AaBfeHue nagaeT, OH 3aKpoeTcs, Koraa AasneHue
Ha BbIXoJe cHoBa ByaeT paBHO 3HAYEHUIo P, UM HEMHOTO BhlLLIE HEro.

5.2.9 MaHoMeTpbl AaBneHus

[ns namepeHns aasneHus B pegyKropax Ucnonb3ytotcst MaHomeTpbl no FOCT 2405—88.

5.2.10 YpoBeHb repMeTU4HOCTU

5.2.10.1 O6wue ceeaeHna

Bce TUNbI peyKkTOPOB, B TOM YXUCNe C pacxofoMepamMu, AOMKHbI 6biTb rasoHenpoHULaeMbIMU NO OTHO-
LueHuo K aTmocdepe.

5.2.10.2 BHelUuHAs repMEeTUYHOCTb (YTeuka)

PamnoBble, 6annoHHble pegyKTopbl U peayKTopbl C pacXxo4oMepamin AOMKHbI BbITb ra3oHeNpoHULaeMbl-
MW MO OTHOLLEHUIO K BHELLHEN cpee Npu BCeX 0BbIYHbIX AaBMeHUsIX, NpeAyCMOTPEHHbIX ANA COOTBETCTBYIO-
WX razos. CkopocTb yTeuku no MOCT P 50379 He gormkHa npesbiwats 0,17 mn/muH (10 cm3/u).

5.2.10.3 BHyTpeHHSs repMeTUYHOCTb (YTeuka) 6annoHHbIX peayKTopos

BannoHHbIe peaykTopbl U peAyKTopbl € pacxogoMepamuy AOMKHbI 0becneunBaThe BHYTPEHHIO ra3oHe-
NpoHUL@eMocTb (MEXay KaMepamn BbICOKOTO U HWU3KOTO AaBrieHUin) Npyu BceX OBbIMHbIX AaBneHusx, npea-
YCMOTPEHHbIX Afs1 COOTBETCTBYIOWMUX ra3oB. MakcuManbHas yTeuka He AorfpkHa npesblwats 0,2 mMia/MuH
(12 cm3u).

5.2.10.4 BHYTpeHHAA repMeTUYHOCTb (YTeuka) paMnoBbIX peayKTopoB

MakcumMansHo 4onycTUMan BHYTPEHHASA yTedka T; peaykTopa onpeaensercst HOMUHaNbLHOM NPONYCKHOMN
CNOCOBHOCTLIO Q, (CM. pucyHoK 1).

Ona Qq < 30 m3M, T; < 50 cmM3M

"

ana Q, > 1500 m3fy, T; < 2500 cm3/4.
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Mexay ABYMS yKazaHHbIMU NapamMu 3HaueHUin AonycTMMas yTeuka JofhkHa oTBeYaThb crefytoLleid op-
myne:

5
T.<=Q,
=3

rae T; u Q, BblpaxeHbl B eUHMLAX, MPUBEAEHHBIX BhILLE.

T;, cm®hé

2500

50

1500 o wdm

30

PucyHok 1 — YpoBHM ONYCTUMOWN BHYTPEHHEW YTEYKM

5.2.11 MexaHu4yecKkasa NpoOYHOCTb

5.2.11.1 YcTOM4MBOCTb K BHYTPEHHEMY AABEHNIO

PamnoBble, 6annoHHble peayKTopbl U PeayKTopbl ¢ pacxogoMepamim JOMKHbl ObiTb CKOHCTPYMPOBaHLI
Tak, 4Tobbl BO3AENCTBNE YPOBHEN AaBneHWs, NpeAcTaBneHHbIX B Tabnuue 2, B kamepax BbICOKOr0 U HU3KOMo

AaBrieHuin He BbI3bIBao yCTOI7I‘-II/IBOIZ uecbopmau,mm 1M OHU MO BblASPXNBaTb UCMbITaHKE, NpUBeJeHHOE B
9.7.21.

Tabnuuya 2— YPOBHM UCTbITATENBHOIO AaBMNEHNUSsI

Fas Kamepa BbIcokoro Kamepa Huskoro
naBneHus naBneHus
[ns 6annoHHbIX peayKTopoB
Kucnopog v gpyrve cxatble rasbl (B Tom uncne knaceel 0, 1, 2, 3, 4 u 5) 1,5 x p, 60 6ap (6 MlMa)

AueTtuneH (B TOM uncrie knaccbl 1 um 2)

30 6ap (3 MMNa)
CMNIr u MA® (B Tom uucrie knaccol O n 1) 300 6ap (30 MMMa)

CO; (B TOM uncne knaccbl 0 n 1) 60 6ap (6 MMMa)

Ansi pamMnoBbIX peayKTopoB

Kucnopog v gpyrve cxatble rasbl, p, < 10 6ap

AueTuneH 30 6ap (3 MMNa)
1,2x1,5xp,

Mr1C

Kucnopog v gpyrve cxatble rasbl, p, > 10 6ap 60 Gap (6 MMMa)

5.2.11.2 YcTOMYMBOCTb KaMepbl HU3KOro AaBneHus pegyktopa (besonacHocTb)

PeaykTopbl OMKHbI BbITb CKOHCTPYUPOBaHbI Tak, YTOObI MPK NPSIMOM COOBLLEHNM KaMepbl HU3KOTO AaB-
MEHUS NN MPOMEXYTOUHON KaMepbl B IBYXKaMepPHbIX peayKTopax, Harnpumep ¢ MoSiHbIM ra3oBbiM 6arnfoHoM,
npuv OTKPLITOM peayLMpyoLeM KnanaHe U yCTaHOBNEHHOM Ha BbIBOAHOW LUTYLIEep 3arnopHOM KrnanaHe unm 3a-
rnyLwke rasz 6esonacHo yaepXusarcs unm oTBOAUIICS.

Bce TUNbI peayKToOpoB 1 pedyKTopbl ¢ pacxogoMmepamMun SOMKHbI BblAepXuBaTb UCMbITaHUE, NpuBeaeH-
Hoe B 9.7.2.2.
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6 ®dusnyeckue M IKCNnyaTauMOHHbIE XapaKTePUCTUKK

6.1 OaBneHue

6.1.1 HoMuHanbHoe BXOAHOE AaBneHue p,
HomwuHansHoe BxoAHoe AaBneHne ans 6annoHHbIX peaykTopoB (cM. Tabnuuy 3) A0MKHO BbITk ykazaHo
npoussoauTenem.

MpwumeyaHwne—p, npubnuxaertcs K AgaBneHnio HanonHenus 6annona npu 15 °C.

6.1.2 HomuHanbHoe pabouee AaBneHne p, Ana 6annoHHbLIX peayKTopoB 6e3 pacxoAoMepoB

HomuHansHoe paboyee AaBneHue p, AN NpUBeAEHHON K HOpManbHbLIM YCIOBUSIM NPONYCKHOM cnoco6-
HOCTM Q, yKasblBaeT Npou3soaMTENb (CM. peKOMeHayeMble 3HaveHus B Tabnuue 3). [ina aleTnneHoBbIX pe-
[yKTOPOB HOMUHaNbHOe paboyee AaBreHue UsMepaeTcs npu p,R.

6.1.3 PaGouee gaBneHue Ans aueTUNEeHOBLIX PeAyKTOPOB knacca 2 6e3 pacxoaoMmepoB

Ona aueTuneHoBLIX pedyKTOpoB Knacca 2 paboune AaBneHus p,, p, U p; He AOMDKHbLI NpeBbiwaTh
1,5 6ap.

6.2 MponyckHaa cnocobHoCcTb pegykTopoB 6e3 pacxofomepoB

6.2.1 MpuBeaeHHaA K HOPMaNbHbLIM YCNOBUAM NPONYCKHasA CNOCOGHOCTL Q,

MpounssoAnNTenbLHOCTL YCTaHaBMAUBAETCA NO NpUBEAEHHOW K HOPMarbHbLIM YCIOBUSIM NPOMYCKHOW Cro-
cobHocTh Q,, U3MepsiemMolt B M3/4 1 oTBevatowwein paGoveMy AaBneHUIo p, B COOTBETCTBUW C PEKOMEHyeMbl-
MW 3HaYeHUAMW, NpuBeaeHHbIMU B Tabnuue 3 unu ykasaHHbeIMK NpousBoguTenem. MpoussoanTensHOCTD,
KOTOpYlO peaykTop MoxeT obecneuutb npu paboyem AasneHun p, U AaBneHUM nepen npubopom ps,
BblpaxkaeTcsi bopMynon

Py =2p,+ 16ap. n

[insa aueTnneHoBbIX peAyKTOpPOB Kracca 2 NpuBeaeHHaa K HOPManbHLIM YCIOBUSIM NPONYCcKkHaa cnocob-
HOCTb Q, n3mepsaeTcs npu p,R.

6.2.2 MakcumanbHas nponyckHas cnocobHocTb Q, .

MakcvumManbHas nponyckHas cnocobHocTb Q... ATS UCTIoNb3yeMoro rasa (M3Mepsiemast B M3/4), koTopyio
pedyKTop, 3a UCKIoYeHeM aLeTUIeHOBbIX, MOXeT obecneunTb npu pabovem aasneHnmn p, (CM. pUCyHoK 2a)
ANA AaeneHusa nepes npubopom p, (cm. 6.2.1).

[nsi aueTUNeHoBLIX PeayKTOPOB Kriacca 2 MakcumarbHas nponyckHast cnocobHocTb Q
npu HanMeHbLlUeM pabovem JaBrneHun (CM. PUCYHOK 26).

MakcumanbHas nponyckHas CnocobHOCTb Q,,, He I0/MKHa BbITh MeHbLUe NPUBEAEHHON K HOPMaribHbIM
ycrnoeusm Q, (cm. 6.2.1).

max NBMEpPAETCA

Yi
P3
Pamax
Yi
Py
P2
Q Qnax X X
a) Ans Bcex ra3os, KpOMe aletuneHa 6) ans auetunena

X — pacxopn; Y — pabouee naBneHue

PucyHok 2 — XapakreprcTuku pacxoga

6.3 Knaccudukauun pegykropoB 6e3 pacxogomepoB

Mpon3BoANTENBHOCTH U3MEPSIETCA MO YKa3aHHbIM NPOU3BOAUTENEM NPUBEAEHHOW K HOPManbHbLIM YCr1o-
BMSIM NPOMYCKHOW CNOCOBHOCTM Q, U HOMUHATbHOMY paboyeMy AaBIeHuIo.

6
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PeKOMeHAyEMbIe 3Ha4YeHus gaHel B Tabnuue 3, HO npoussocauTenem MoryT ObITb npeacrasneHbl gpyrme
3Ha4YeHus.

Ta6bnunua 3— Knaccel pegykTopoB

HomuHanbHoe HomuHansHoe MponyckHas cnocobHOCTbL 6aNNOHHbIX
[as Knacc NaBneHue Ha Bxoae pabovee naBneHue pPenyKTOpOB, NPUBEAEHHas K
p4, 6ap (10~ MMa) p,, Bap (10~" MMa) HOPManbHbLIM yCnoBusm Q,, M3/
0 2 1,5
1 4 5
Kucnopog v gpyrve 2 ) 6 15
cXartble rasbl 3 Ot 0 Ao 300° 10 30
4 12,5 40
5 20 50
PacTtBopeHHbIl 1 25 0,8 1
aueTuneH 2 <1,5 5b)
0 o 1,5 1
) 3
MA® y 25 4 5
0 d 1,5 1e)
) 3
cnr 1 25 4 50)
0 2 2e)
CcoO )
2 1 200 4 )
9 Nasnexve, COOTBETCTBYIOLLEE MAKCMMANbHOMY AABNEHNI0 HanonHeHus 6annona npu 15 °C.
O6wwasn pekomerdauws: cregyeT usberatb ypoBHS pacxoaa, npesbiwatoero 0,8 M°/v, ns-3za orpaHuyeHus cpea-
Hew eonycmmoﬁ cKopocTK oT6opa rasa us aueTuneHoBoro Gannoxa.
© Naenexne napa npu 65 °C (3HavueHne ByaeT MEHATLCA B 3aBUCUMOCTU OT COCTaBA ra3oBoi CMecH).
) Naerenve napa ans nponaxa npm 70 °C.
® B 3aBMCMMOCTM OT yCnoBuWI okpyxatowen cpegpl npu padote ¢ CMNIM n CO, moxeT noTpeboBaTbCsi HarpeBaTenb
NS AOCTUXKEHUS NPOMNYCKHOW CNocoBHOCTU, NPUBEAEHHON K HOPMANbHbLIM YCIOBUSAM.
Haenenve npu 70 °C u koaddunumeHTe HanonHeHus 0,667.

6.4 lMpepoxpaHUTenbHbLIA KNanaH

6.4.1 Obwue cBepgeHun

YpoBeHb repMeTUYHOCTU MpefoXPaHUTEeNbHOro KnanaHa [OSKeH COOTBETCTBOBaTb TpeGoBaHMAM
5.2.10 BNNoTb A0 MakcMMarbHOro YpoBHS AaBfeHns p, NPy 3akpbITUK Nocre npekpalleHns otéopa rasa.

MuHumaneHas nponyckHas crnoco6HOCTL NpeaoXpaHUTeNbHOro KnanaHa Qg,, (Mpn ero HanuuumM) Aon-
XHa BbITb 6orblle UK paBHa NPUBEAEHHON K HOPManbHLIM YCMIOBUAM NPOMYCKHOW CNOCOBHOCTU Q, N Ho-
MuHansHoMy pacxody Q, (cMm. Tabnuuy 1) AnNA AaBNEHWA Pg,, BbIPAXKEHHOrO (GOpPMYNon pgy, = 2 x P, UK
2 x p,.., UCKNIOYas aLeTuieHoBble peayKTopbl, ANA BCeX KNaccoB KOTOPLIX Pry ACIKHO cocTaBnsATh 3 6ap.

C ymeHblUeH1eM AaBneHus npeaoxpaHuTenbHbIN knanaH AoMKeH 3akpbiBaTbesl Npy AaBneHun 6onbuie
P, UNK p,,. HacTpoiika npeaoxpaHATENLHOrO KnanaHa onepaTopom He aonyckaeTcs.

MpenoxpaHnTenbHbIA KNanaH AofmkeH OblTb yCTaHOBNEH Tak, YTo6bl 06ecneynBaTbh Ge3onacHbIn 0TBOA
rasa 1 BblaepXXmBaTb ncnbliTaHUe, onnucaHHoe B 9.7.5.

6.4.2 MpeaoxpaHUTenbHbINA KNanaH Ansa aueTuneHa

YpoBeHb FepMETUYHOCTU MNpedoXpaHUTeNbHOro KnanaHa AoSfkeH COOTBEeTCTBOBaTb TpeGoBaHUaM
5.2.10 BNNOTbL 40 MakcMmarnbHOro YpoBHA AasneHua 1,5 6ap.

6.5 PaGouuit TemnepaTtypHbI AuanasoH

PenykTopbl 4OWKHBI ObITb NPUrOAHL! ANA HOPManbHOro (hYHKLMOHUPOBaHWUA B TeMNepaTypHOM auana-
3oHe oT —20 go +60 °C. Mo npeasioxeHUo 3aKasqmka 3TOT AManasoH MOXeT ObITb pacluMpeH Uin CyXeH.

6.6 OkcnnyaTaLUOHHbIe XapakTepUcTUKu

6.6.1 PepnykTopbl 6e3 pacxogomMepos
6.6.1.1 KoadpdbnumeHT yBenmyeHua gasneHus nocne npekpaileHus otbopa rasa R
OaHHbIn koathMUneHT BulpaxkaeTca hopmynomn

R= P4 — P2 ) 2)
P2 7
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Ans aLeTUNeHOBbIX PeAYKTOPOB Kracca 2 p, = P,g, KaK NnokasaHo Ha pucyHke 26 1 ykasaHo B 9.5.3.3,
roe ps — paboyee AaBreHue Npu 3akpeITUX KnarnaHa, yecTaHoBreHHoe Yepes 1 M1H nocne npekpatleHunst ot6o-
pa rasa, NpuBeAeHHOro K HopMaribHbIM ycroBuam (Qq, pz, p3). AnNa aueTUneHoBbIX PeayKTopoB UC-
XOAHble 3Ha4YeHNss — Qq 1 Por MPU BXOAHOM ps.
[ns npyuBeaeHHOM K HOpMarbHLIM YCIOBUSM MPOMYCKHOM CNOCcoBHOCTU Q koaddULIMEHT R yBenuyeHus
[aBneHnsa nocne 3akpbiTUs AomkeH 6bITb MeHblue 0,3.
6.6.1.2 KoadbpuumeHT HepaBHOMEPHOCTU |
[aHHbIA KO3 dDULMEHT, BbIpaXXeHHbBIN (hopMyIioi

i= Ps —P2 , (3)
P2

[OIKeH HaxoauTbes B npedenax: — 0,3 <i< + 0,3,
rae ps — Hanbonbluee U HaumeHbllee 3HadeHne paboyero AaeneHns (CM. pUcyHoK 3) BO Bpemst ucnbita-
HUS, NPU KOTOPOM BXOAHOE AaBrieHWe MeHSIeTCa OT pq A0 ps ANS pacxoda, paBHOro NpyUBeAeHHON K
HOpPMarbHbIM YCIOBUAM NMPOMNYCKHOM CMOcCoBHOCTU Q4, B COOTBETCTBUM C Tabnuuei 1 unn gaHHuIMu

npousBoaANTEnNs.
Ona aueTuneHoBLIX peayKTOPOB Knacca 2 p, = p,;, Kak ykasaHo B 9.5.5.3.
YA YA
Pafp—————————————- Pyf—mm—————— e
P2 P2
I\ 1
1\
Y
i
10
< L |
. 1
|
I
|
|
l
Py p3 0 X P4 pP3 0 X
a) c Bo3pacTalLlei XxapakTepucTUKoM 6) c naparoLLeil xapaKTepUCTUKOM

X — naBneHve Ha Bxoae; Y — pabouee aaBneHue
PrcyHok 3 — TunoBble AMHaMuYeckue KpuBble paclumpeHus
6.6.2 BannoHHble peayKTopbl C pacxofoMepamu
6.6.2.1 Knaccudukaums no To4HOCTH

MorpeluHocTb NokasaTenen pacxoaa rasa AomkHa ocTaBaTbes B Npefenax, YCTaHOBMEHHbIX COrnacHo
AaHHbIM Knaccudmkalmu, npuseaeHHbIM B Tabnuue 4 (unu = 1 n/MuH — no 6obLIeMy U3 3HaYeHUiA).

Tab6nwuya 4 —Knaccudukaums no TOHHOCTH

Knacc TouHocTu 10 20

MakcvmanbsHas norpeLwwHoCTh nokasarenen pacxoaa, % +10 +20

Ona nHavkaTtopHoro pacxoda mexay Q, u 30 % ot Q, v Moboro NPONYcKHOro 0TBEPCTUA NOCTOAHHOTO
cevyeHus NorpeLlHocTb MHAUKaLMW pacxofa He A0MMKHa BbIXOAUTL 3a paMKu yKkasaHHbIX B Tabnuue 4 gonycTu-
MbIX MOTPELUHOCTEN COOTBETCTBYIOLLErO Kilacca TOHYHOCTH.

PenykTopel ¢ pacxogoMepamu A0MKHbI BbIAEPXKUBaTb UCTIbITaHWe, NpueeaeHHoe B 9.6.1,

Mpumep 1— Ona pedykmopa c pacxodomepom knacca 10 u Q, = 40 n/mMur donycmumbili UCMUHHBIU pac-
x00 npu Q, cocmaensiem 40 + 4 n/muH:

- npu Q =12 n/muH (30 % om Q) — 12 + 1,2 n/muH;

- npu Q = 26 n/muH (65 % om Q) — 26 + 2,6 n/muH.
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Mpumep 2 — [Ana pedykmopa ¢ pacxodomepoM krnacca 10, nponycKHbIMU 0MeepcmusiMu MOCMOSTHHO20
ceyveHus1 u uHOukamopHbimu pacxodamu 10, 20, 30 u 40 n/muH donycmumbili UCMUHHBIG pacxod cocmaesnsem
10,00 + 1, 20,00 + 2, 30,00 + 3 u 40,00 + 4 n/muH.

6.6.2.2 CrabunbHocTb pacxoaa

[na ncxoaHoro sHaveHnsa Q,, Npu AaBneHWn Ha Bxoae p, UsMeHeHne UCTUHHOTO pacxoaa, USMEpPEeHHOro
KanubpoBaHHLIM N3MEPUTENIbHLIM YCTPOUCTBOM, He AOMKHO npeBbiwaTth + 30 % npu 3Ha4yeHUsAX BXOAHOro
AaBneHns mexay p, v ps.

[ns peayKTopoB ¢ pacxogomMepaMu, UMEIOLLUMMM HECKOSbKO KanMbpoBaHHbLIX MPOMYyCKHBIX OTBEPCTUNR,
TpeboBaHMe K cTabuNbHOCTM JOMKHO BLIMOMHATL 0TBEPCTUE, obecneumBatollee HaubonbLumiA pacxoa.

PeaykTopbl ¢ pacxogomepamu A0MDKHbI BblAEPXKMBaTb UCNbITaHWe, NnpuBeaeHHoe B 9.6.2.

7 MapkupoBKa peAyKTopoB

Ha kopnyce unu Kpbllike pefykropa (WM Ha HECbEMHOI Tabnuuke, 3aKpenneHHoNn Ha HeM) A0SKHa
6bITb yKazaHa criegytollas MHgopMmauus B BUAE YeTKUX U YCTOAYMBBLIX HaaNUCEN:

- ToproBas Mapka npoussoauTens uunn AucTpubbioTopa;

- Py Py QM Q, (ANA pedyKTOPOB ¢ pacxoaoMepamu);

- ras, Ansg KOToOporo npeAHasHavyeH peayKTop: eCnn NoHoe HasBaHue BNucaTb HEBO3MOXHO, UCNOMb3Y-
0T KogoBble 0603HauYeHus1, ykazaHHble B Tabnuue 5.

Tabnuya 5— Koposblie 0603HAYEHNS rA30B, NMPUMEHSIEMbIE A71S1 MAPKUPOBKU PEAYKTOPOB

Bua rasa Konosoe obosnaveHue
AueTuneH A
Kucnopog o
Bogopog H
CxaTbln BO3aOYyX D unu Air (8030yx)
CIMr (B Tom 4ncne nponaH, 6yTaH 1 NnponuneH) P
MAP Y
MpupoaHbIn ras M
CO,, a30T, HepTHbIV ra3s N

8 PykoBoacTBO no akcnnyaTtauum

MponssoanTenb, NOCTaBLUMK UM AUCTPUBLIOTOP NpUNaraeT K KaXaoMy TUNy peayKTopoB, B TOM YKCHe C
pacxo4oMepoM, PYKOBOACTBO MO 3Kcnsiyataunn, oxsaTbiBaroLllee, Kak MUHUMYM:

a) cdepy NprMeHeHuss;

6) AvanasoH yaenbHOro Beca rasoB UM rasoBbIX CMecei peayKkTopa ¢ pacXxogoMepomM.

Mpumep — Pedykmop ¢ pacxodomepom, KOMOPbili MOXem 6biMb UCNONIb308aH 8 Quana3oHe oM cMecu ap-
20Ha U yanekuc1o2o 2a3a (ydenbHbil gec 1,69) 0o cmecu apzoHa u eodopoda (ydenuHuil eec 1,57);

8) onucaHue muna pedyKmopoe (6 Mom Hucsie ¢ pacxo0oMepoMm) U pacuiugpPoeKy MapKUPOEKU;

2) npasunbHOoCMb U 6€30MaCHOCMb YCMAaHOBKU;

08) nyckoebie ucnbimanus neped akcrnnyamayuel, Heo6xo0umMbie Ons nodmeepxO0eHUs NpasusibHOCMU U
6e3onacHOCMuU ycmaHO8KU;

€) akcnyamauyuro u mexHuveckoe obcryxueaHue (npedHasHavyeHHbie 0N onepamopa);

X) pucku u Mepbi 6e3onacHOCMU NPU UCNOMb308aHUU KUCIopooda.

9 MopsaaoK TMNOBLIX UCNbITAHUNA

9.1 O6wue cBegeHuUA

OnpegeneHne coOOTBETCTBUA PeAyKTOPOB TOTO WITM UHOTO TUNa AaHHOMY CTaHAapTy COCTOMUT U3:
- UCMbITaHWIA;

- NPOBepKX JOKYMEHTAaLIMN.
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McnbiTanne Ha kucnopoaHoe BosropaHune (cMm. 9.7.4) npoBoauTes Nocne UCNbITaHUA Npou3BoanTeNb-
HOCTM 1 pabounx xapakrepuctuk (cMm. 6.6.1 1 6.6.2) 1 nepea ncnblITaHUEM Ha YCTOWYMBOCTb K BHYTPEHHEMY
Aasriexuio (cm. 9.7.2.1).

I punmMmedaHune — MenbiTannsa siBNsoTcs TUNOBbLIMMW, ﬂelzCTBVITEJ'IbeI UCKNIOYUTENBHO ANA NPOBEPKU COOT-

BETCTBUA PEAYKTOPOB AaHHOMY CTaHAAapTy U HE npeaHasHadYeHbl Ansa npou3BoACTBEHHbIX MCMbITaHUN peaykTopoB
BCeX TUNOB.

9.2 UcnbiTyemble 06pa3ubl U Heo6XxoaMMasa JOKYMeHTauumA

[ns npoBeaeHUst UCNbITaHWI HeOBX0ANMBI:

- NsiTb 06pasLoB BaNMOHHBIX KNCIIOPOAHBIX PEAYKTOPOB C pacxodoMepoMm 1 6e3 Hero;

- Tpw obpasua 6annoHHbIX PegyKTopoB ANA APYrMX rasoB ¢ pacxogoMepom 1 6e3 Hero;

- oavH obpaseLl, peayKTopoB KOMMEKTOPHBIX CUCTEM;

- OVH KOMMIIEKT YepTexen obLiero BMaa ¢ nepeyHsiMM MaTtepuaros;

- [Ba KoMmnekTa pabounx YepTexei;

- npu HeobXoAMMOCTU AeKnapaLuns NPOU3BOAUTENS O XapaKTepUCTMKax MaTepuanos 1 UX MPUroaHoOCTU
AN OaHHBIX Lenen.

McnbiTaHust npoBoaaTcs A4S BCeX TUNOB PeAYKTOPOB (B TOM UMCHE C pacxo4oMepamun), COOTBETCTBYHO-
LLMX YepTexam.

9.3 YcnoBus UCNbITaHUN

9.3.1 O6wWwue xapaKTepUCTUKU UCTILITATENTIbHOW YCTaHOBKMU

Bce wWnaHrM ucnelTaTenbHOM YCTaHOBKM, a Takke KrarnaH, KOHTPONMPYOLWNIA pacxod, AOMKHbI UMETb
NPOMYCKHYHO CMOCOBHOCTb, NMPEBLILIAIOLLYH0 aHANOrMYHYI0 XapaKTepUCTUKy NCNbITYEMOro peaykTopa.

9.3.2 UcnbiTaTenbHbIN ras

UcnbiTaHusi NpoBOAAT BO34YXOM UMK a30TOM, CBOBOAHBLIM OT Maces v XXUpPoB.

McnbiTaHne Ha Bo3ropaHue B COOTBETCTBMM C 9.7.4 BbINOHSAT KACNIOPOAOM.

Bo Bcex crnyyasx ncnonb3ytoT ras ¢ MmakcumarnbHelM cogepxaHuem srarm 0,005 %, cooTBeTCTBYHOLWMM
TouKe BbliNageHns pockl -40 °C.

9.3.3 TouHoCTb Npubopa U3MepeHUs pacxoaa

MorpelHocTb n3MepuTenpHoro Npubopa He AomkHa npeBbiwaTth = 3 % AnanasoHa M3MepeHui.

9.3.4 UamepeHune gaBneHus

UcnbiTatenbHblii cTeH AoMKeH BbITb CKOHCTPYUPOBaH Tak, YTOObI AaBreHWe Ha BXOAE Y BbIXOAE MOXKHO
6b110 perynunposaTk. JonyckaeTcs AUCTaHUMOHHOE yrnpaBneHne obopyaoBaHmem.

WcTouHuk rasa Ans npoBepku HOMUHAMTBLHOrO BXOAHOTO AaBMEHNUS Py U P, AOMKEH BbITh AOCTATOYHBIM
Ons nogadu rasa B TeYeHne BCero BpeMeHu UCTIbITaHuM.

MorpelHocTb MaHOMETPOB AaBMNeHUsI He AoMKHa npeBbiwaTth 1 % 1UX nokasaHuii.

9.4 EAMHULLI U3MepeHUs

9.4.1 ODaBneHue

Namepsiemoe (MaHOMeTpuyeckoe) AaBneHue BelpaxkaeTcs B MIMa.

9.4.2 Pacxop

Pacxoa nsMepsieTcs B KyGUYeCcKUX MeTpax B Yac (M3/4) Unu nuTpax B MUHYTY (J/MUH) Npy 0BbIYHBIX YCIo-
BMSIX C YY4ETOM COOTBETCTBYHOLEro koaduuneHta npeobpaszoBanusa 4ns UCMONbL3yeMoro rasa (cM. Tabnu-

uy 6).

Tabnwuuya 6— KoadhduumeHT npeobpaszosanus U

KoadduumeHT npeobpasosaHus

Nenbiryemein
ras CINr Ha
BO37YX Kucnopon asoT aprou BOAOpPOA renuii aueTuneH npumepe Co,
nponaa
Boagyx 1 0,950 1,02 0,851 3,81 2,695 1,05 0,800 0,808
Asor 0,983 0,930 1 0,837 3,75 2,65 1,03 0,784 0,792

10
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KoadhduuneHT npeobpasosaHusa U BbipaxaeTtcsi hopmyrioin

u=_°, (4)
¥4

rae v, — YAenbHbIN BEC UCTILITYEeMOro rasa;
Y4 — YAenbHbIA BEC 1CMOb3YyeMOro rasa.

9.4.3 Temnepartypa

Temnepatypa usmepsieTca B rpagycax Lienbcus.

9.5 UcnbITaHMe NPOU3IBOAUTENBHOCTU U PpabouMX XapaKTepPUCTUK PpaMNoBbIX U 6annoHHbIX

peAykTopoB 6e3 pacxogomMepoB

9.5.1 O6wune cBegeHUA

Mpumep McnbITaTENLHOW YCTAaHOBKM, NPUMEHSIEMON AN N3MEPEHUs MaKCUMaribHON NPONYCKHOW cno-
coBbHoCTU Q... MPEACTaBMeH Ha pucyHke 4. Kak BapuaHT, pedykrop MoxeT 6biTb cHabxeH 6ydepHbIM 6anno-

HoM. [laBneHue neped npubopom p; (CM. 6.2.1) nogaepxuBaeTcs Ha MOCTOSAHHOM YPOBHE C MOMOLLbIO
BCMoMoraTefnbHOro peaykropa Unmn aHanoruyHoro yCTponcTaa.

2 [f_f’é

Eniall
7 .
1m max l 5
8
1 9 6

1 — WCTOYHVWK rasa; 2 — BCNOMOraTeNbHbI peaykTop; 3 — kanMbpoBaHHbIE MAHOMETPbI; 4 — KOHTPONbHBIN PEerynupyroLwui Knanax;
5 — pacxofomep; 6 — TepMoOMETp ANs U3MEPEHUs1 TEMNepaTypbl rasa; 7 — peaykTop (UcnbITyembin obpaseL); 8 — 3a4aTOMHbIN BUHT;
9 — 6ydepHbIi HannoH

4

PrcyHok 4 — Cxema namMepeHnsi MakCMmanbHON NPonyCcKHOW cnocoBHOCTU Qmax

9.5.2 MakcumanbHas nponyckHas cnocobHocTb Q, ..

9.5.2.1 O6wue ceeageHua

MakcumanksHyo NponyckHyto CnocobHOCTL Q. MSMEPSIOT NPpY BXOAHOM AaBMeHUU p; B COOTBETCTBIM C
952219523

9.5.2.2 MakcumanbHas nponyckHas cnocobHOCTb Q.. UCKII0Yas aLeTUneHoBbIe peayKTopbl knacca 2

3a4aTouHbI BUHT UCTIbITYeMOro obpasia pegyKropa NoIHOCTbIO BBUHUMBAIOT, & KOHTPOMbHLIN perynu-
PYIOLL WA KranaH oTKpbiBatoT. Takum obpasom:

- MaHOMeTp Ha BbIXxoAe nokasbiBaeT HOMUHamNbHOe paboyee AaBneHne p,;

- pacxodomep onpeaensieT MakcumarbHyo NPONyCKkHYo CrnocobHOCTb Q, ., C YHETOM KOPPEKTUPOBOK
5.2 n Tabnuubl 6, a Takke TemMnepaTtypbl, UISMEPEHHON TEPMOMETPOM.

9.5.2.3 MakcumarnbsHas npornyckHas cnocobHocTb Q. ANs aLeTUNeHoBbIX peayKTOpoB Krnacca 2

3apaTouHbI BUHT cnbiTyemoro obpasiia peaykTopa NofHOCTLI0 BBUHYMBALIOT, @ perynupyoLumia knanaH
MOMHOCTLIO OTKPLIBAIOT. PacxogoMep nokaskizaeT MakCUMarnbHYH MporycKHYo cnocobHOCTb Q,,, (CM. pUcy-
HOK 26) c y4eToM KoppeKkTUpoBok 9.4.2 1 Tabnuupl B, a Takke TemMnepaTypbl, U3BMePEeHHON TEPMOMETPOM.

9.5.3 MpuBeaeHHan K HOPManNbHLIM YCMOBUAM NPONYCKHasA CNOCoGHOCTL Q,

9.5.3.1 O6Lume cBeaeHna

MpuBeaeHHYo K HOpMasibHBIM YCIOBUSIM MPOMYCKHYIO CMOCOBHOCTL Q, MOSYyYaloT, PyKOBOACTBYACH yKa-
3aHuamn 9.5.3.2 1 9.5.3.3.

11
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9.5.3.2 lMpuBeaeHHan K HopMarbHbIM YCNOBUAM NPONyckHas crnocobHocTb Q,, UCKIoYasn aLeTuneHo-
Bble peayKTopbl Knacca 2

3agaTouHbI BUHT UCMBITYyEeMOoro obpasLa peaykropa 1 KOHTPOSbHBIA perynupyoLwnia knanaH Hactpau-
BaloT AN AOCTMXKeHUa pabodero AaBneHns p, U Q, Npu AaBneHnn Ha BXoae ps.

9.5.3.3 TlMpuseaeHHasn K HopManbHbIM YCIOBUSIM MPOMyckHas cnocobHocTb Q, ANs aueTUNeHoBbIX pe-
OyKTOpOB Knacca 2

3agaTouHbIN BUHT UCNBITYEMOro obpasua pegykropa NoSIHOCTLIO BBMHUMBAIOT, a PEryNMpYHOLLIMIA KnanaH
OTKPBIBAKOT AN AOCTWXKEHNA Q, NPU JaBNeHUn Ha BXoAe p; U U3MepsIloT COOTBETCTBYoLLee paboyee fasne-
HUe pyg (CM. PUCYHOK 26).

9.5.4 KoaddpuumeHT yBenuueHus gaBrneHuUs none npekpaweHus otbopa rasa R

YCTaHOBMB peayKTop Ha NpUBEAEHHY0 K HOpManbHbIM YCMOBUAM NPONYCKHYO CNOCcOBHOCTL (cM. 9.5.3),
BbINOMHSAOT creaytoLime AenCTBUS:

- MepeKpbiBaloT 0TEOP C MOMOLLbIO KOHTPOMBHOTO PErynupyoLLEero KnanaHa;

- cnycTa 1 MAH OUKCHPYIOT CTabUM3nNpoBaHHoe AaBeHune py;

- onpegensawT 3HadyeHne R (cMm. 6.6.1.1).

9.5.5 KoadcbnuneHT HepaBHOMEpHOCTU |

Ons onpegenerHna koadduumeHTa HepaBHoOMepHOCTN i (CM. 6.6.1.2) CTPOAT AMHaAMUYECKYIO KPUBYIO pac-
LUMPEHUs, OTpaXkatoLLyo JaBreHne Ha BbiIXoAde Kak (yHKLMI0 3HaYeHUA AaBneHust nepen npubopom. B xoae
3TUX UCTILITAHWIA AaBneHne nepej NpMbopoM NsMeHAeTCs OT HOMUHATIBHOTO BXOAHOIO p, A0 AaBEHNs Ha Bbl-
xope ps.

Mpumep ncnblTaTenbHON YCTaHOBKM NoKasaH Ha pUcyHke 5.

Q9]

1 — BcnomoraTtenbHbIi ra3oBbli 6annoH; 2 — maHomeTpsbl (cM. 9.3.4) unu aHanorndHoe obopyaosaHue; 3 — KOHTPONbHbBIA perynupy-
IOWKWA KnanaH; 4 — pacxogomMep; 5 — TepMoMeTp Ans U3MepeHus Temneparypbl rasa; 6 — peaykrop (McnbiTyembln obpasel); 7 — 3a-
[ATOUHbIN BUHT; 8 — OCHOBHOW ra3oBbii 6annoH

PrcyHok 5 — Cxema ucnbiTaTenbHOW YCTAHOBKM AJ151 3aMEepPOB AVHAMUYECKUX KPUBbLIX pacluMpeHust

9.5.5.1 PenykTop ofbopyaoBaH OABYMS KanMbpoBaHHLIMU MPeanoyTUTENbHO 3anucbiBaloWUMN* MaHo-
MeTpamu AaBneHus B cooTBeTCTBUM ¢ 9.3.4. CHabxeHWe peayKTopa ra3oM OCYLLECTBSETCS OT perynmpyemo-
ro UCTOYHMKA, 06EeCneUnMBatoLLErC Er0 POBHYIO U HEMPEPLIBHYIO Noaady, Hanpumep oT OAHOTO UM HECKOMbKMX
rasoBbIX 6annoHoB. MICToYHMK rasa AormkeH nodaBath ero Ans UCTbITaHWiA Nog HOMUHANbHLIM BXOAHBIM AaB-
nexunem p,. OT6op rasa peayKTopom KOHTPOMNMPYETCA PacXoAOMEPOM.

9.5.5.2 HacTpoliku nepeq UCNbITaHNEM, UCKOYas aLeTUNeHoBbIe peayKTopbl kracca 2

3agaTouHbI BUHT UCMBbITYEeMOro obpasLia peaykropa 1 KOHTPOSbHBIA perynupyoLwnia knanaH Hactpau-
BalOT ANs AOCTKeHMA paboYero AaBneHus p, U NPUBeAeHHON K HOpMarbHbLIM YCNOBUSM NMPOMNYCKHOM Cnoco6-
HOCTM Q, Npy BXOAHOM AaBneHun p,.

* Wnwn noboe gpyroe sanuceiBalowee YyCTPOMCTBO, HENOCPEACTBEHHO CTPOSILLEE ANHAMUYECKYIO KPUBYIO pac-
LWINPEHUS.
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9.5.5.3 Hactpoliku nepea 1crbITaHAEM AN aleTUneHoBbIX PeayKTopoB knacca 2

3apaTouHbIi BUHT ncnblTyemoro obpasLlia peaykTopa MosiHoCTbio BBUHYMBALOT, @ perynmpyoLmia knanaH
HacTpauBaloT Ans JOCTWXKEHUS NPUBEAEHHON K HOpMarbHbIM YCIIOBUSM NPoMyckHOM cnocobHocTn Q, npu
BXOAHOM AaBfieHumn p,. 3aTem U3MepsiioT pesynbTupyiollee paboyee AasneHve p,,.

9.5.5.4 UcnbiTaHus

He meHsia npeblayLue HacCTPOMKN UCTILITYEMOro peayKkTopa, NoaaroT BXxoaHoe AasneHune p,. Ocylle-
CTBIISIOT POBHOE W HEMPEPbIBHOE CHIKEHWE BXOOHOMO AaBMeHWs, Hanpumep ¢ NOMOLLIbIO MOSTHOMO OMOPOXHe-
HUs1 rasosoro GannoHa. Mpu 3ToM UKCUPYOT NokasaTenu AasneHus neped nNpubopoM M Ha BbixoAe.
MuHUManbHasa NPoAOCIKUTENBHOCTE UCNBbITaHNA — 15 MuH. Mpn HeobxogumocTn AorycKkaeTcs Makcumarb-
Has NPOJOIMKNTENbHOCTbL NpeABapuTeNibHbIX HacTpoek B TedeHne 30 c.

9.5.5.5 PesynbTaThl

B xoae gaHHOro ncnbiTaHWs He JOMMKHO HabnroaaTbCa NPU3HaKos BUDpaLmn UK 3aCTONOPUBAHUSA peay-
LMpYtOLLLEro KnanaHa peaykTopa, a AuHamudeckas Kpusasi paclumpeHus 4omkHa 6biTb nnasHoi Mo Bospac-
TaloLwen 4o MakcuMyma (CM. pucyHok 3a), nnbo nagatowen (cm. pucyHok 36).

[JaBsnexue p; Ans onpeaenexuns koadduLMeHTa HepaBHOMEPHOCTU | — HaubosbLlee UMK HarMeHbLUIee
3HavyeHne paboyero AaBneHNa BO BPpEMS UCTILITaHUSA MPU U3MEHEHWU BXOAHOrO AABMNEHUS OT P4 A0 Psj.

OnpepgenstoT 3HadeHue j (cM. 6.6.1.2).

9.6 UcnbiTaHUe NPOU3BOAUTENBLHOCTU U pabounx xapaKTepUCcTUK 6annNoHHbIX peayKTopoB

¢ pacxogomepamu

9.6.1 UcnbITaHKe No Knaccy TOHYHOCTHU

MogcoeanHAOT BEIXOAHOM LUTYLIEP UCTbITYEMOro peaykTopa ¢ pacxo4oMepoM K YCTPONCTBY U3MepeHna
pacxofa.

Mpun BxoAHOM AaBNEHUN p, YCTaHaBNMBAKOT MCXOAHBIN pacxoA Ha Q, UM NPU HECKOMNbKMX KanmbposaH-
HbIX MPONYCKHbIX OTBEPCTUAX BbIOMpatoT oTBepcTue, obecnevnBatowee Hanbonblumii pacxog. He meHas 3Ty
HACTPOWNKY, CHIKAIOT BXOAHOE AaBMneHue oT P, [10 Ps.

PUKCUPYIOT UHANKATOPHBIN pacxod U3MepUTenbHOro YCTPONCTBa peayKTopa ¢ pacxo4oMepoM U UCTUH-
HbI pacxoq Kak MUHUMYM B MATW pasHbIX TOYKaX KPUBOW CHKEHUA AaBneHna (CM. PUCYHOK 6).

OnpegenstoT pacxoxaeHne Mexay UHANKATOPHLIM U UCTUHHBIM PAcXOAOM B NMPOLEHTHOM BblpaXKeHUn
OT MHAMKATOPHOrO.

MosTopAOT onucaHHoe ucnbiTaHne ana 30 n 65 % ot Q, 1 NPOBOAAT ero A OCTaNbHbIX NPONYCKHbIX OT-
BEPCTUIN NOCTOSAHHOIO CeYEHUA.

Mpumep ncnbiTaTeNbHON YCTAaHOBKA ANS M3MepeHUst cTabunbHOCTM pacxoda nokasaH Ha pUCyHke 7.

Qi 4
e
50 L <4 s 2

4
Qp, =40 n/mMuH

30
2 4
20 /[ A

: Ll ’/— | <1,2
30 % Q,=12 HIMI:S X }

N
-
v

0 >
Py T T T Ps P

1 — nUCXoAHbIN NoKasaTenb; 2 — UCTUHHBIA pacxof, U3MEPEHHbIN KanMBPOBaHHLIM U3MEPUTENbHBIM YCTPOWUCTBOM;
3 — nHAMKAaTOPHBIN pacxon; 4 — AONYCTUMAs NOrPELLHOCTb UHAWKAUMKU pacxoaa

PucyHok 6 — Cxema mUcnbITaHWs No Knaccy TOMHOCTH (peayKTop ¢ pacxogomepom knacca 10)
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1
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7 — UCTOMHUK rasa; 2 — penykrop, obecneunsaromi CTabunbHOCTL AaBNEHUSA BO BPEMA UCMBITAHWA C MAKCUMATbHON NOTPELLUHOCTLIO

1 %; 3 — 3anopHbIi knanaH; 4 — TepMoMeTp; 5 — peaykTop ¢ pacxoqoMepoM (UCMbITyeMbln obpaseL); 6 — KOHTPONbHLIN KnanaH pery-

NUPOBaHWs pacxoaa; 7 — MaHOMETP AABNEHUS UM aHANOTMYHBIA AaTYUK AaBNeHus Ha Bxoae; 8 — cocya ¢ Bogoi; 9 — kanubpoBaHHas
EeMKOCTb, cofepXaLlas ucnbiTaTenbHbIv ras; vV — namepsembiin o6bem rasa

2 3 7 3

PucyHok 7 — Cxema mcnblTaTenbHON YCTAHOBKU AN UBMepeHusi cTabunbHOCTU pacxoga

9.6.2 UcnbiTaHMe cTabUNbLHOCTU pacxopa

MoacoeAnHsIIOT BbIXOAHON WITYLEp UCTIBITYEMOro pegykropa ¢ pacxo4oMepoM K YCTPONCTBY U3MepeHUs!
pacxoga.

Mpu BXOAHOM OaBneHun p, yCTaHaBMNMBAIOT UCXOAHBIN pacxod Ha Q, UMK U3 HECKOMbKUX KanubpoBaH-
HBIX MPOMYCKHBLIX OTBEPCTUI BbIOBMpatoT obecneunBatollee HaubonblMiA pacxod. He MeHsis 3Ty HacTpoOnKy,
CHWKAIOT BXOAHOE AaBneHune oT p, A0 Ps.

OTMeYalT NCTUHHBIA pacxod Kak MUHUMYM B MSATU pasHbIX TOUKAX KPUBOW CHUXKEHUST AaBIeHus (CM. pu-
CYHOK 8).

OnpegensoT U3MeHeHne NCTUHHOIO pacxoda B NPOLEHTHOM BbIpaXKeHWUM OT pacxoaa, U3MepeHHoro npuy
MNCXOOHbIX HACTPOMKaX.

B vcnbiTatensHom ycTaHoBKe (CM. PUCYHOK 7) yBenndeHne obbema rasa V, Haxoasawerocs B kanmopo-
BaHHOW eMKOCTU B TeueHune onpegenerHoro nepuoga (30 ¢, 1 MuH unu 6onblue) n nogobpaHHoro B 3aBUcK-
MOCTW OT BO3MOXHbIX KOnebaHuin AaBrneHus (MsmMepsieMoro no rnepenagy BOASHOrO YPOBHS UMM NoKasaHWn
KanMbpoBaHHOrO MaHoMeTpa) NPy HopMarnbHbIX YCIOBUAX, onpeaensieT UCTUHHOe 3HaYeHue pacxoaa, Belpa-
)KeHHOe B N/MUWH, Ha NCnbITyeMoM npubope (NnpuMep nokasaH Ha puUcyHke 8).

Yi 1

+30 %

-30 %

T >
P Ps 0 X

X — paBneHue Ha Bxope; Y — nokasatenu pacxoaa; 7 — UCTUHHBINA pacxon
No UCXOAHbBIM HACTponkam nNpu Q, u pq

PucyHok 8 — Cxema ncnbiTaHusi cTabunbHOCTU pacxoaa

9.7 UcnbITaHUA MeXaHM4YeCKOW NPOYHOCTU PaMNoBbLIX U GanNoOHHbLIX peAyKTOPOB
M peayKTOPOB C pacxogomepamMmu

9.7.1 OO6Limne cBegeHUn
BHUMAHWE! Heobxoanmo NpuHATL Mepbl 4N 3allMTbl MPOBOASILLErO UCMbITaHMA nepcoHana.
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9.7.2 UcnbiTaHUA Ha MEXaHUYECKYI0 YCTOMYUBOCTb K BHYTPEHHEMY AaBneHuIo

9.7.2.1 WcnbiTaHWe Ha YCTOMYUBOCTb K BHYTPEHHEMY AaBNeHUo

Ona sTux ncneitaHuin (cM. 5.2.11.1) npegoxpaHuTensHbIA KNanaH, guadparmy U1 MaHoMeTpbl JaBneHna
3aMeHstoT 3arnyLwwkamun. Kamepbl HU3KOrO U BbICOKOro AaBMEHWIA HarHeTaoT rmapasnuyeckum crnocobom B Te-
YyeHne 5 mMuH. MNocne ucnbiTaHus cnedyeT ybeauTbca B OTCYTCTBUMM YCTONYMBOW AedbopMauumun (Hanpumep,
CpaBHUTENMbHBIMU U3MEPEHNSMW).

MokazaTenu UcnelTaTeNsLHOro AaBneHus npuesedeHsl B Tabnuvue 2.

9.7.2.2 WcnbiTaHne Ha YyCTOWYUBOCTb K HU3KOMY AaBneHuio pegykropa (6e3onacHocTb)

Ona aTux ucnbitaHni (M. 5.2.11.2) pegyLmpyoLwmn knanaH gosmkeH ObiTb NOCTOAHHO OTKPbIT. MaHoMeT-
pbl AaBreHUs 3aMeHSII0T 3arfyLuKaMn 1 NepekpbIBaloT BbIXOOHON KaHar. YCTpoicTBa perynmpoBaHns 1 u3me-
peHusl pacxoda OCTalTCsl YCTaHOBMEHHBIMU NPY NEPeKPbITOM BbIXOAHOM KaHane.

Ha Bxoa B peayKTop NoaatoT NHesmaTuieckoe AaBneHne p, Yepes knanaH, KoTopblid BbICTPO OTKPbIBAOT
BPYYHY!IO.

Ecnu B3pbiBa HET, UCMbITAHWE MOXHO CHMTATb YCMeLUHbIM.

Ecnu npoucxoaunT B3pbIB, BbIGpoca hparMeHToB 6bITh He A0MKHO. [lonyckaeTcsl 0TBOA rasa yepes npef-
OXpaHuUTEenNbHbIE KnanaHbl NP UX Han4un.

9.7.3 UcnbiTaHUA Ha repMeTUYHOCTb

9.7.3.1 BHewHaa yTeuka

McnbiTaHns Ha ra3oHenpoHMLAeMoCTb Mo OTHOLLEHWIO K OKpYXXatoLell cpefe NpoBOoAsiT B COOTBETCTBUM
cFOCT P 50379—92.

Mpumep annapata, NPMMEHSIEMOro Ans UCTbITaHWUs BHELWHeN rasoHenpoHMLaemMocTy, nokasaH Ha pu-
cyHke 9.

> 200

=

=

=S

vava va % va yivara v.a 4

6/ \s

(paamepbl B MUIMMeETpax)

1 — rpagyvpoBaHHbIi 6annoH; 2 — kanubpoBaHHbLIM MaHOMeETpP; 3 — nofava rasa; 4 — pesepsyap ¢ BOAOW;
5 — penykTop (MCNbITyeMbld obpa3sel); 6 — pacTpyb

PucyHok 9 — YcTaHoBKa ANsi UCMbITaHWUs! BHELLHEN repMeTUYHOCTY

9.7.4 BHYTpeHHAA yTeuka

["asoHenpoHNLAeMOocCTb yara peayLmpyoLLero KrnanaHa

BHYTpeHHI0l0 rasoHenpoHnLaeMocTb ceara peayLmpyoLLero KranaHa npoBepsioT npu:

a) nojave HOMUHanNbHOTO BXOAHOTO AaBNeHNs p, B Te4eHne 5 MUH. Y HacTpansaembix peyKTopos pe-
Ayunpylownia knanaH 3akpblBaloT (3a4aTouHbIA BUHT NOSMHOCTBEIO OTBUHYEH), @ BbIXOAHON KaHan OTKpbIBakoT.
DonyckaeTca yTeuka rasa 0,2 Mn/MuH (12 cm3/d). [laHHOe UCTbITaHWe He PacrpocTpaHsaeTCsl Ha peayKTopbl ¢
NMOCTOSIHHO 3afaHHbIM JaBNEeHUEM;
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6) 3aKpbITOM BbIXOAHOM KaHasie 1 AaBfeHnn B KaMepe HASKOro AaBNeHns, yCTaHOBMNEHHOM C MOMOLLbIO
3a4aTOMHOro BUHTA Ha 3Ha4eHue p,. [laHHOe ucnbiTaHWe pacnpocTpaHaeTCca Ha HacTpanuBaeMble peayKTopbl U
peayKTopbl C NOCTOSAHHO 3alaHHbIM AaBneHueM. B TedeHune 5 MuH ucneiTaTeneHoro nepuoaa AasneHne p, He
OOIMKHO U3MEHSATLCA.

UcnbiTanus a) n 6) NoBTOPSAIOT Npy BXOAHOM Aa@BMeHUA p,.

9.7.5 UcnbiTaHue Ha Bo3ropaHue pamnoBbIX U 6anNnNoHHbIX peAYKTOPOB U PeAyKTOPOB € pacxo-
AoMepaMu, npegHa3HauYeHHbIX ANA KACnopoaa

Tpu obpasua KUCIopoaHOro peaykTopa 1unu peaykropa ¢ pacxo4oMepoM noasepraroT ruapasnnyecko-
My yaapy Yyepes BXOAHOW kaHan NpoMbILLMEeHHBIM KUCiopodoM (o4nctka MuHUMyM 99,5 %; cogepxarue yrne-
Bodopoaos — He Gonblie 0,004 %). NcnbiTaTenbHasa ycTaHoBKka AomkHa OblTb cHabxeHa obopyaoBaHuem
Ons npeaBapuUTenbHOro HarpeBa KUCrnopoaa, EMKOCTbIO € KUCIIOPOAOoM U BLICTPO OTKPbIBAKOLLMMCA KranaHoMm.,
Mpumep McnbiTaTenbLHOro cTeHaa npeAcTasrneH Ha pucyHke 10.

Py A
Wl e O

\

DN5

N\ \2 34 5 6 Y/

i

1 — UCTOUYHUK KUCNOPOAA; 2 — BXOAHOW BEHTUNb; 3 — COCYA AANISA KUCNOPOa BbICOKOIrO 1aBNIeHUs C yCTPOUCTBOM npea-

BapUTENbLHOrO Harpesa (Hanpumep, BOAsHOW GaHew, anekTpuyeckum HarpesaTenem); 4 — BbiCTPO OTKPbIBAOLWMACA

KnanaH; 5 — knanaH ans CHUWXKEHWUN BbIXOOQHOTO AaBMEHUS NOCTE KaKAOoro rmapasnuyeckoro yaapa; 6 — coeguHutens-

Has Tpybka; 7 — penyktop (UcnbiTyembin obpaseu); P, — npeobpasoBarenb AaBfeHUsi KUCMOPOAHOro cocyaa;
P, — npeobpasoatenb gaBneHus BbIXOAHOTO KnanaHa; T, — HarpeBaresibHbIi NIeMEHT; A — TouKa usmepeHusi

Pucynok 10 — CteHa Ans ucnbITaHWs HA BO3ropaHue KUCIOPOAHbIX peAyKTopos

Bpemsi, Heobxoaumoe ANA yBenUYeHUA AaBneHus oT aTMocdepHOro Ao UCNbITATENBLHOMO, AOIMKHO CO-
cTaBnsaTb 20—50 MC; ero usmepsaIoT B Touke A nepea ucnbitaHuem (CMm. pucyHok 10).

Hasnenue P, Takke namepatoT Ha paccToaHun 30—40 MM OT ynioTHAIOLWEN MOBEPXHOCTM obpasua (cMm.
pucyHok 10). Mo MeHbLLei mepe, Kaxayro cekyHay hukcupyroT yaapHoe gasneHue. [invHa Tpybku, coenHsio-
LWer 6bICTPO OTKPLIBAIOLMACA BEHTUMNL U UCTBITYEMBIN peaykTop, AomkHa cocTaenatb 1000 MM, a ee BHYT-
peHHnA anameTp — 5 MM. Ee U3roToBNAKOT U3 YCTOMYMBOrO K KUCnopoay MeTanna, Hanpumep meau,
KOPPO3MOHHOCTOMKOW CTanu Uiy naTyHW. YkasaHHble pasMmepbl Tpyoku BaxkHbI A5 AOCTMKEHUSI CTPOro onpe-
OeneHHOM 3Heprin Bo3AeNCcTBUA Ha UCNbITyeMbi peaykTop. Mepea Havanom ucnbiTaHus Temnepartypa o6-
pasLoB Ao/mkHa ObiTb KoMHaTHOW. B Kaxaom criydae wcneiTaTenbHoe AasrieHne paBHo 1,2xp, npu
Temnepartype 60 + 3 °C.

Kaxabln Uk UcnbiTaHUn cocTouT U3 20 rugpasnuyeckux yaapos ¢ nHtepsanamm 30 ¢ (CM. pucyHok 11).
Mepep Havanom Kaaol nocnegoBaTeNlbHOCTU TemnepaTypa UcnbiTyemoro obpasua AomkHa BbiTb KOMHAaT-
HOMW.

Kaxxgomy rugpasnuyeckoMy yaapy noggepratoT B TedeHue 10 ¢, nocne Yero pegykrop ¢ NOMOLLbIO Bbl-
MyckHOro knanaHa nepef npubopoM BO3BpallaloT K atMocdepHoMy AdasreHuto. Mexagy rugpasnnyeckumm
yaapamn 370 AaBneHne BblAePXUBAIOT B TeueHne MUHUMYM 3 C.

B xoge vcnelTaTensHOro UMKNa BXogHoe AaBreHne He JOMKHO cHkaTbes 6onee YyeM Ha 3 %.
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pA

1,2 x py

~

20 mc 10c >3c
30c

p — paeneHuve; t — BpemMs; p; — AaBMeHWe Ha BXoae; @ — CneayoLlmnn rmapasnuieckuin yaap

PucyHok 11 — UcnbiTatensHbil uHTEPBan

UcnbiTaHne NpoBoAsT Npu creayoLwmnx YCroBusix:

a) Ana HacTpavBaeMbIX PeAyKTOPOB U peAyKTOPOB C NOCTOAHHO 3aAaHHbIM AaBNeHneM — peayLmpyo-
LM KNanaH NofHOCTbI0 OTKPbIT, BEIXOAHOW KaHan 3akpbiT;

6) ToMbKO Ans HacTpanBaeMblX PegyKTopoB — peayLMPYIOLMIA KnanaH NofIHOCTLHO 3aKpbIT.

B xofe ncnbiTaHusi peayKTop He JOMKeH 3aropaTtbes. [0 3aBepLueHny UCNbITaHUiA TPU UCMbITYyeMbIX 06-
pasua pasbupatoT 1 ocMaTpuBaoT BHYTPEHHUE NOBEPXHOCTY U AeTanu. He gonyckaeTca Hannymne BHYTPeHHUX
NOBPEXAEHNA 1 CNedoB BO3ropaHus.

9.7.6 UcnbiTaHuA Ha pacnaj ANA pedyKTOPOB B KOMMEKTOPHLIX cUCTeMaX, NPMMEHAeMbIX AnA
aueTuneHa (cm. npunoxexue B)

9.7.7 MeToa UcnbITaHUA NpeAoXpaHUTENbLHOro KnanaHa

9.7.7.1 WUcnbiTaHWe repMeTUHHOCTU NPefoXPaHUTENbLHOrO KranaHa

[Ansa ee noaTBepXAEHUS MPN BCEX YPOBHSX AaBNeHUs NpefoxXpaHuTenbHbI KnanaH AoMmKeH ocTaBaTbCa
HEenpoHULAeMbIM B COOTBETCTBUU € 6.4 nocne npekpaweHns pacxoaa rnofHeIM BBUHYMBAHNEM 3a4aTOYHOTO
BUHTa. [laHHoe UCMbITaHWe NPOBOAAT, MO MeHblLEen Mepe, NP BXOAHLIX AaBNeHUAX p, U p,, AOCTUras AaBne-
HUSA p, cornacHo 6.6.1.1, 1 npu aaBneHnn p; cornacHo 6.6.1.2, ecnu pg BhilLe p,.

9.7.7.2 WcnblTaHne nponyckHoW cnocobHOCTM NpedoXpaHUTenbHOro knanaxa

[nsa agaHHOro UcnbiTaHus peayLmpyroLWmi KnanaH NoNHOCTbIO OTKPLIBAT UMW CHUMAIOT, a BbIXOAHOW ka-
Han peaykTopa nepekpbiBatoT. Hepes BXoAHON KaHar nogatoT AaBneHue, Noskiwas ero Ao YPOoBHS, yKazaHHo-
ro B 6.4. MNMpy 3TOM AaBneHUn NpeaoxpaHUTeNbHbIN KanaH AoMKeH 6biTb HENPOHULAEMbIM.

[laBreHne NoBbIWAOT A0 OTKPLIBAHUA NPEAOXPAHUTENBHOrO KrianaHa, oTMevasi 3TOT YPOBEHb, a 3aTeM
110 YPOBHS Py, YKa3aHHOMO B 6.4.1, N3Mepsia ero B kamepe HU3Koro AasneHus. MNpn aToM AaBneHun onpeaens-
10T MPOMYCKHYIO CMOCOBHOCTL Qg NPeAoXpaHMTENLHOTO KnanaHa (M. 6.4). 3aTem AaBneHne CHUXaKT 1 oT-
MeYaroT YPOBEHb, NpU KOTOPOM KNanaH 3akpbiBaeTcs (CM. 6.4).

17



rOCT P 54791—2011

MpunoxeHne A
(cnpaBo4HoOe)

BannoHHble peayKTopbl

8 910 11 12 13 14

T4 . 15

AN 7N 16

6 17

5 4 ) 18

T NN Z | = - 5 27

4a ¥ = 19
4a |

20

/

2 1/ 26 25 24 \23 22

1 — 3apaTouHBIV BUHT; 2 — ynopHas wanba npyxwuHsl; 3 — kopnyc; 4a — BxogHoW wtyuep; 4b — ranka BxogHoro wtyuepa; 5 — Bxog-

HoW pUnNbTP; 6 — yNNoTHEHUe MaHOMeTpa; 7 — MaHOMETP BbICOKOrO AaBneHusi; 8 — Konnak pegyumpytoLLero knanaHa; 9 — npyxuHa

peayumpyoLlero knanaHa; 10 — ynopHas wanba npyxuHbl; 717 — pegyuupytolmi knanas; 12 — konnak npeoxpaHuTeNnsHOro KnanaHa;

13 — npyXvHa npeaoxpaHMTenbHOro knanaHa;, 74 — ceano npenoxpaHuTeNnbHOro knanada; 75— MaHOMeTp HU3KOro AaBneHus,

16 — cenno peayuupyioLLero knanaHa; 77 — nepeaartoyHbIn WToK, 718 — nepepatovHsii anck; 19 — membpana; 20 — BbIxogHoe coe-

AnHeHue; 27 — HakvaHas ravika; 22 — wTyuep nog wnaur; 23 — ynnotHeHue membpaHsl; 24 — peayuvpylowas npy>XnHa; 25 — KpbILwka
penyktopa; 26 — ynopHas wanba pegyumpyoLwen NpyxuHsl; 27 — BbIXOQHOW KnanaH

PucyHok A.1 — Cxema TMNoBoro pegykropa 6e3 pacxogomepa

18
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f

= X n/mun

= Y n/MuH

= Z n/mMuH

B) TUMOBOW peaykTop ¢ NnponyCKHbIMU OTBECTUAMU NOCTOSIHHOIO CeYeHUs

1 — kopnyc; 2 — KpblLLka pegykTopa; 3 — BxogHoe coeguHeHue; 4 — peayLupyoLwas nNpyxuHa; 5 — 3aaaTouHbId BUHT, 6 — MaHoMeTp

BbICOKOrO aBNeHus; 7 — AaT4iuk pacxoaa; 8 — pacxogomep; 9 — LWTOK KNanaHa perynuposaHus pacxoa; 10 — pydka knanaHa perynu-

poBaHus pacxoaa; 77 — nNponyckHoe 0TBepPCTUE NOCTOSAHHOIO ceveHus; 12 — pegyumpytowmi knanas; 13 — exogHon punetp; 74 — Bbl-
XoQHOe coeuHeHue

PucyHok A.2 — Cxembl TMNOBLIX PeAyKTOPOB C pacxogoMepamu
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MpuHUMn paboT

- C perynupyemsim ce4eHMeM Npy NOCTOSIHHOM AaBreHuu nepes Nnpubopom p;.,, HaNPUMEP B peayKTope C pacxoao-

MepoM (CM. pucyHok A.26);

- NOCTOSIHHLIM CEYEHUEM MPY U3MEHSIIOLLLEMCS IABNEHUN Nepes, NPUGOPOM P,,,, HANPUMEP B PeayKTOpe C AaTUNKOM

pacxoda (CM. pucyHok A.2a);

- NOCTOSIHHLIM CEYEHWEM MPY MOCTOSIHHOM AABNEHUN Nepes NpubopomMm Pz, HaNPUMeP B peayKTope C NPONyCKHbIMU

Mpunoxeune b
(cnpaBoyHoe)

bl peAyKTOPOB C pacxogomepamu
Penykropbl ¢ pacxogomepamy pasnuyaioTcst 1Mo Cnocoby perynmpoBaHna n N3MepeHnsn pacxoaa.

CyLwiecTBYIOT TPU NPUHLMMNA KOHTPOMSsI pacxozia NpornyckHOro OTBEPCTUS ra3a:

OTBEPCTUSIMW NOCTOSIHHOIO CeYEeHUs (CM. PUCYHOK A.2B).

MpumMmedaHmne—Bo3MOXHO COMETAHNE STNX MPUHLMIOB.

Hacrtpotika pacxoga rasa B 3TUX CUCTEMAX MOXET OCYLLECTBNATLCA NMMGO NOCTENEHHO, NGO BbINONHEHeM UKCH-

POBaHHbLIX LWWaros.

B tabnuue b.1 npuBeaeHbl NPYMepbl HEKOTOPbIX CUCTEM.

Tabnwuya Bb.1— Cucrtembl KOHTPONs pacxoaa u eNCTBUE UX USMEPUTENBbHBLIX YCTPOWUCTB

MpornyckHOe OTBEPCTUE C U3MEHAIOLWM

MCA cevYeHnem N NOCTOAHHBbIM NPOMEXYTOYHbIM AaBNeHnem

CucTema BKNYaeT:

BepTUKarbHYl0 npo3padHyte TpyOky ¢ pac-
LWMPAIOLLMMCS KBEPXY NONEpPeqHbIM CEYEHUEM,
B KOTOPOM Nog HarnopoMm rasa nogHMMaeTcs no-
NnnaBoK 1 OCTaHaBMMBaeTCs Ha BbICOTe, ABNSAIO-
Wencs yHKUMen nokasarens pacxoga

a/* /.

NONacTHOW 3aTBOpP, COEAVHEHHBIN C NPYXK-
HoW obpaTHOro AeNCTBUS, PACNONOXEHHOW Ha
BbIX0oe KanvmbpoBaHHOIO OTBEPCTUS noAaqm
rasa; Hanop rasa TorkaeT nonacTb U ycTaHaBe-
NUBaeT B NonoXxeHue, ABnsioweecs PyHKUNEN
nokasartersi pacxoga

MponyckHOe OTBEPCTME C MOCTOSIHHDI

IM CE4Y€HUEM N NOCTOAHHbBIM AaBrneHnem nepen an60p0M

CucTema BKIoYaeT TONbKO kanmbpoBaHHoe
NponycKHOE OTBEPCTME, KOHTPONMUpPYIOLLEE pac-
XOA; MHAMKaLMA JaBNeHUs Ha BXO4e Unu pac-
XOfa rasa Yepes CUCTEMY OTCYTCTBYET

A

I'IponyCKHoe OTBEPCTUE C MNOCTOAHHBIM CEYEHNEM N U3MEHAIOWNMCA NPOMEXYTOYHBbIM JaBlNEeHNEM

CrcTema BKIIIOYaeT:

MaHOMETpP, M3MEPSIIOWMIA [AaBrneHne rasa
HEenocpeACTBEHHO Nepef BXoAOM B Karmbpo-
BaHHOE MpOIyckHOe OTBEpPCTUE; AaBreHue siB-
naetcs yHKUMEN nokasaTens pacxoaa

e

anddepeHumnanbHbI MAHOMETP, U3MEPSIIO-
WU nepenag OaBneHus raza npyu Npoxoxae-
HUM Yepe3 kanubpoBaHHOE NPONYCKHOE OTBEp-
CcTue; nepenag AaBneHus ABnseTcs PyHKUMEN
nokasarvensi pacxoga

=
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MpwvnoxexHne B
(cnpaBo4HoOe)

UcnbiTaHnA Ha pacnag aueTuneHa AnAa peaAyKTopoB B KOMNMEKTOPHbLIX CUCTEMaX

WMcnbiTanuio Ha pacnag auetuneHa nogsepraT Tpu obpasua pegykTopoB. VcnbiTatenbHylo YCTAHOBKY (pucy-
HOK B.1) KOHCTPYMPYIOT TaK, 4TOObI OHa MOrTa BbiAepKaTb NOCNeACTBUS UCTbITaHWSA. [nmHa BxogHoro pykasa (3) peaykTo-
pa u ucnbiTyemoro obpasua (4) gomkHa 6biTb 5 M, BbIXOQHOTO pykasa (6) — 1 M. BHyTpeHHui anameTp obounx pykasos
paeeH 12 MM Mpu YCNOBWU, YTO AMaMeTp cedna peayktopa He Gonblue 12 mm (ecnv Gonee 12 mm, To AnameTp pykasoB
OOMXeH ObITb 25 MM).

TemnepaTypa UCTbITYEMOl YCTAHOBKW, Fa3a U peayKTopa [I0MKHa COCTaBNsATL MUHUMYM (5°2) °C.

WcnbiTaHne npoBogsiT cneayowmm o6pasom.

3agaTouvHbli BUHT yCTaHaBMNMBAKOT B NonoXeHue, obecneunsaiowee MakcmmansHoe paboyee gaeneHuve.

Cuctemy nogeoaa K peayKTopy HanomnHsioT aueTuneHom npy aaenedun 25 + 1 6ap. Ecnn Ha pegykTope umeetcsa
BbIXOAHOW BEHTWUIMb, OH AOMKEH OblTb NONMHOCTBIO OTKPLIT. CHavana 3akpbiBaloT BbIXOAHOW BEHTUIb (7) UCTbITaTENbHOW
CHCTEeMbI, a 3aTeM — BxogHou (1).

a3 3axwuratoT npu gaeneHun 25 + 1 Gap.

B xope ucnbiTaHua peaykTopel He 4OMKHBI B3pbiBaThCA. He gonyckaeTcs Takke Boibpoc getanen. [lonyctumo pas-
pyLlweHne BHYTPEHHNX COCTaBHbIX YacTel peaykTopa.

Paamepbl B MunnumeTtpax

4 5 6 7

& 5000 1000

1 — BXOOHOWN BEHTUIb; 2 — PacnoNoXeHWe UCTOMHUKA 3aXUraHust; 3 — BXOAHON pykas; 4 — ucnbiTyemblii obpasel; peaykTopa;
5 — BbIXOQHOW BEHTUNb peayKTopa (Npy Hanuuum); 6 — BbIXOAHOW pyKas; 7 — BbIXOAHOW BEHTUNb

PucyHok B.1 — CteHp anst ucnbiTaHusl Ha pacnag auetuneHa
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Mpunoxenne OA
(ob6sa3aTenbHoe)

CBefeHUs 0 COOTBETCTBUMU CCbINTOYHbLIX HALMOHANBHbIX U MeXrocyaapcrTBeHHbLIX CTaHAapTOB
MeXxAayHapoaHbIM cTaHAapTaM, UCNOJNIb30BaHHbLIM B KadeCTBe CCbUTOYHbLIX B NTPUMEHEeHHOM
MeXxayHapogHOM cTaHaapTe

Ta6bnunuya AOAA1

0603Ha4YeHNe CCbINOUHOTO
HALMOHANBLHOTO,
MEXrocyaapCTBEHHOrO cTaHaapTa

CreneHb
COOTBETCTBUS

0O603Ha4YeHUe U HAUMEHOBaHUE CChINOYHOMO MeXAYHapOAHOro cTaHaapTa

rOCT P 50379—92

MOD

MCO 9090—89 «I'epmeTnyHOCTL 0GOpYAOBaHWUA AN Fa30BOW
CBapKu 1 POACTBEHHBIX MPOLIECCOB»

rOCT 29090—91

MOD

MCO 9539:1988 «Martepuansl, npumeHsiembie B 060pyaoBaHun
Ans ra30BOI CBapKkW, Pe3kn U POACTBEHHBIX NPOLECCOBY

MpuvMedaHune—B HacTosWwen Tabnuue UCNonb3oBaHO crnegytowee ycrnoBHoe 0603HaYeHne CTeneHn cooT-
BeTCTBUA cTaHgapToB: MOD — moganduunpoBaHHble CTaHAAPThI.
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YOK 621.791-553.4:006.354 OKI 36 4571 OKC 25.160.30 rgs

KnioueBble criosa: penyKkTopbl, pacxogomMepsbl
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