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NMPEONCINOBUE
1 MOANOTOBJIEH OTKpbITbIM akuuoHepHbIM obLecTBoM "HayuyHo-MccneaoBaTenbCKUMM LEHTP KOHTPONS U OUArHOCTUKU
TexHuyecknx cucrem" (AO "HWLL KO") Ha ocHOBe COOCTBEHHOrO nepeBofa Ha PYCCKUIA A3bIK aHIMOSA3bIYHOW Bepcum
MeXAyHapOo4HOro cTaHgapTa, YkasaHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum komuteTom no ctaHgapTtusauum TK 183 "Bubpauums, yoap 1 KOHTPOMb TEXHUYECKOrO COCTOSIHUS"

3 YTBEPXXOEH W BBEJEH B JNEWCTBWE [pukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY DErynvpoBaHUI0 U
MeTponornum o1 24 Hoab6psa 2016 r. N 1768-cT.

4 Hacrtosiwun ctaHfapT uaeHTUYeH MexayHapogHomy cTtangapty MCO 10816-8:2014* "MexaHudveckasi BuOpaums.
OueHka COCTOSIHMA MalMH No pesynsrataM U3MepeHust BMOpauMu Ha HeBpalawwmxcs yactax. Yactb 8. YcrtaHoBku
nopHesble komnpeccopHbie" (ISO 10816-8:2014 "Mechanical vibration - Evaluation of machine vibration by measurements
on non-rotating parts - Part 8: Reciprocating compressor systems”, IDT).

* ﬂOCTyI’I K MeXOyHapOoOHbIM U 3apy6e>+<Hb|M OOKYMEeHTaM, YNOMAHYTbIM B TEKCTe, MOXHO MNONy4uTb, OGpaTI/IBLIJI/ICb B
Cnyx0y noaaepXkn nonb3oBarenen. - I'Ipmmeanme nsrotoButens 6asbl JaHHbIX.

HanmeHoBaHMe HacTosLWero craHgapTa W3MEHEHO OTHOCUTENbHO HauMMEeHOBaHUS YKa3aHHOro MeXayHapoOHoro
CTaHaapTa Ans npusedeHus B cootBeTcTBre ¢ TOCT P 1.5-2012 (nyHkT 3.5).

Mpy nNpUMEeHeHWM HacCTOSLLEero CcTaHgapTa PeKOMEeHAYeTCs MWCMonb30oBaTb BMECTO CCbIIOYHbIX  MeXAyHapOAHbIX
CTaHOAPTOB COOTBETCTBYIOLME MM HaLMOHAlbHblIE CTaHAapTbl, CBEAEHUss O KOTOpbIX NPUBEAEHbI B [OMONHUTENBHOM
npunoxexdun OA

5 BBEJEH BIEPBbIE
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6 NEPEN3OAHUE. MapT 2019 .

lNpasuna npumeHeHuUs1 Hacmosiwezo cmaHdapma ycmaHos/eHbl 8 cTatbe 26 PenepanbHOro 3akoHa ot 29 moHa 2015 ¢
N 162-®3 "O craHoaptusaumm B Poccuiickon ®epepaumun”. MHopmayus ob UMEHEHUSIX K HacmosiuleMy cmaHOapmy
nybnukyemcsi 8 exe200HOM (110 COCMOSIHUKO Ha 1 siH8apsi mekyweao 200a) UHGopMayUuoOHHOM ykazamerne "HauyuoHasbHble
cmaHOapmbi", a oguuyuarnbHbIl MeKCM U3MEHEHUU U [OornpasoKk - 8 EeXeMECSYHOM UHQOPMaUUOHHOM yKasamersie
"HayuoHanbHbie cmaHOapmbl". B cnyyae nepecmMompa (3aMeHbl) unu  OMMEHbI Hacmosiueso cmaHdapma
coomeemcmaeyoujee ysedomiieHue 6ydem onybrnukogaHO 8 OnuxalweM 8bIyCKe €XeMeCs4YHO20 UHGOPMayUuOHHO20
ykazamens "HauuonarnbHbie cmaHOapmbi”. Coomeemcmeyrowasi UHgopmayus, yeedoMieHUe U meKcmbl pa3Meularmcs
makxe 8 UHGhOPMaUUOHHOU cucmeme obuwje20 Monb308aHuUsi - Ha oguyuansHoMm calime ®edepanbHO20 azeHmcmea 10
MexXHUYECKOMY peaysiupo8aHUuro U Memposoauu 8 cemu IHmepHem (www.gost.ru)

BBEOEHUE

Obwme TpeboBaHMA K KOHTPOSO BUOPALMOHHOINO COCTOSIHMS MalUMH pPasHbiX BUOOB MO U3MEPEHMSIM BuOpauum Ha
HeBpaLlLalLwWmMxcsa YacTtax ycrtaHoBneHwol B [3]. Hactoswumin ctaHgapT YycTaHaBnuBaeT creunanbHoe pPyKOBOACTBO MO
NPOBEAEHNI0 U3MEPEHUI U KnaccudmKkaumm Bubpaumm Ang nopLiHEBbIX KOMNPECCOPOB Ha OCHOBE M3MepeHui BMbpaLmm ero
Kopnyca Hacoca, Bkntodas yHOaMeHT, racutenb NynbCcauvin u NpucoeauHeHHble TpybonpoBoabl. MMpuBeaeHHbIE YMCnOBbIE
3HayeHVUs1 napamMeTpoB MNpefHas3HadeHbl, B MEpBY odepenb, ANS Krnaccudukaumym KOMMPECCOpoB MO CO34aBaeMon UM
BMOpaLmM 1 NpeaoTBpaLleHns Ype3MepHbIX BO3AENCTBMI Ha BCNoMoraTensHoe obopyaoBaHue.

TUNUYHBIMU  OCOBGEHHOCTAMU OMHAMUYECKOTO MOBEAEHMUsT MOPLUHEBOro KOMMPEccopa Kak MeXaHU4Yeckon CucTeMmbl
ABNSAIOTCSA KonebaHWs Macc, UMKIUYeckne N3MeHEHNs1 MOMEHTOB CUI1, LIMKIUYECKME paclUMpPEHns UMNHAPA U HanmM4une B HEM
NyNbCUPYIOLWMX CUI, KOMMEHcauus nynbcauuii NoToka B BbIxogHOM Tpy6onpoBoae. [aHHble ocoGeHHOCTM obecrnednBaloT
HanuuMe nepeMeHHbIX Harpysok, [OEMCTBYIOLMX Ha KOpryc KOMMpeccopa W Bbi3blBaloWMX ero Bubpauuto. Bubpauwms
MOPLUHEBBLIX KOMMPECCOPOB, Kak MpaBwWro, Bbille, YeM AMHAMWYECKUX, OJHAKO MOCKOSIbKY Takasi MoBblleHHas BUGpauus
M3HayarbHO NpeaycMOTpeHa KOHCTPYKUMEN, OHa OCTaeTcs [OOCTaTOYHO CTabWibHOW B TeYeHMe BCero cpoka CryxObl
Komnpeccopa.

B oTHOLIEeHMM nopLUHEBOro KomMmnpeccopa criegyetT uMeTb B BUAY, YTO BMOpauusi, U3MEPEHHas Ha ero kopnyce, gaet
TONbKO camoe NpubnukeHHoe NpeacTaBreHne o0 BUOpaLMOHHOM COCTOSIHUM SNIEMEHTOB KOMMpeccopa.

MpeBbilleHWe npeaenbHbiX 3HaYeHW MapaMeTpoB BMOpauuW, YCTAHOBMEHHbLIX, WCXOA4S W3 OnbiTa 3KchiyaTauuu
aHanornyHbIX KOMMPECCOPHbIX YCTAHOBOK, NPUBOAMT NPEUMYLLECTBEHHO K NMOBPEXAEHUSAM COEAMHEHHBLIX C KOPMYCOM CUCTEM
(TennooBbMeHHUKOB, OUNBTPOB, HACOCOB) U NepUEEPUNHBLIX YCTPOMCTB (TPYOONpPOBOAOB) UMM KOHTPOSIbHO-U3MEPUTENBHbLIX
npubopoB (MaHOMETPOB, TEPMOMETPORB). YPOBHM BMOPaLMK, NPU KOTOPbLIX HAYMHAOT MOSIBNSATLCS MOBPEXAEHUSI YKa3aHHbIX
3MEMEHTOB, 3aBUCAT OT KOHCTPYKTMBHOFO UCMONTHEHWUSI 3TUX 3NIEMEHTOB M CMOCOBOB MX KpenneHust K komnpeccopy. VHoroa
ONsi OLEHKM COCTOSIHUSI MPUCOEOUHEHHbIX 3MEMEHTOB HeobXoAMMO NPOBECTU M3MepeHUst BUOpauumM Ha caMux 3TuX
anemeHTax. MNpu GonblIoOM pasHOOOpa3nM pasHbiX YCTPOWCTB, BXOASALMX B COCTAB KOMMPECCOPA, HEKOTOPLIE U3 HUX MOTYT
BbIXOAMTb WX CTPOsSi JaXe B TOM crnyvae, ecnu Bubpaums He OyaeT npeBblillaTb 3HAYEHWUA, PEKOMEHOYEMbIX HACTOSILLMM
cTaHoapToOM.

NokankbHble Npobrnembl C pasHbIMK 3NIEMEHTaMM KOMMpeccopa MoryT ObiTb paspelleHbl NMOCPeACTBOM CrieLmanbHbIX
NOKanbHbIX M3MEPEHWU (Hanpumep, YTobbl YCTPaHUTL Pe30HAHCHbIE konebaHus anemeHToB). OnbIT NOKa3biBaeT, OQHAKO, YTO
B OONbLUIMHCTBE Cry4YaeB MOXHO OMPeAenuTb MapamMeTpbl, XapakTepusyllune BUOGpaLMOHHOE COCTOsIHME KOMMpeccopa, U
MCMonb30BaTh UX B Lensx KOHTpons. Ecnv nonyyeHHble 3HaYeHUsi KOHTPONMUPYEMbIX NapaMeTpOB HE MPEBLICAT NpefernbHbIX
3HaYEHWU, PEKOMEHOYEMbIX HaCTOSALMM CTaHOAPTOM, TO C GOMbLWWM OCHOBAHMEM MOXHO TFOBOPUTb, YTO Y SNEMEHTOB
KoMrMpeccopa OTCYTCTBYIOT YCTanoCTHbIE NMOBPEXAEHUs], CBSI3aHHbIE C CO34aBaeMON UM BUOpaLuen.

Bnbpaumsi nopliHEBLIX KOMMPECCOPOB OKa3blBAET HEraTMBHOE BO34EWCTBUE HE TOMbKO Ha 3NEMEHTbl CaMoro
KoMrpeccopa, HO Takke W Ha (yHOaMEHT, Ha KOTOPOM OH YcCTaHoBreH. B 3Tom cMmbicne komnpeccop nopobeH
BMOpPOBO3GyaMTENIO, MO3ITOMY €ro BCerga yCTaHaBnMBalOT Ha (pyHOAMEHT yepe3 cucTtemy (YCTPOWCTBa) BUBpomsonsuumu.
PaboTta cuctembl BUOpousonsumm, a Takke BMbpauusa ot cocegHero o6opyaoBaHUs MOryT CyLLECTBEHHO BNUATL Ha BUOpaLmio
komnpeccopa.

1 OBJIACTb NPUMEHEHUA
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HacToswuin ctaHgapT ycTaHaBnMBaeT PYKOBOACTBO MO MPOBEAEHUIO W3MepeHuid Bubpauum u  Krnaccudukaumm
BMOPAaLMOHHOIO COCTOSIHMS MOPLUHEBbLIX KOMMPECCOPHBIX YCTaHOBOK. KoHTponupyemble napaMeTpbl BUGpaummn onpeaeneHsl, B
nepBylo oyepenb, UCXoAs M3 3afay Knaccugukaumm KOMMPeccopoB MO CO34aBaeMon UMW BMOpauuu, a Takke ONs OLEHKU
YCTanoCTHbIX MOBPEXAEHWUIN 3MEeMEHTOB KOMMPECCOPHbIX YCTAHOBOK, TakuMX Kak ¢yHOAMeHT, Kommpeccop, racutesb
nynbcauunin, TpybonpoBobl 1 BcnomoraTensHoe o6opyaoBaHue.

HacTtoswun ctaHgapT pacnpocTpaHsaeTCs Ha NOpLUHEBLIE KOMMPECCopb!, yCTaHaBNMBaeMble Ha XXecTkue pyHaamMeHTbl, Co
ckopocTamu BpatleHus ot 120 go 1800 MyH-1. YCTaHOBMEHHbIE KPUTEPUN OLIEHKM OCHOBaHbI Ha pesynbratax U3mMepeHun Ha

Kopnyce Komnpeccopa. x NMPUMEHANT TakKXe, YTOObI y6eJJ,I/ITbC‘i|, YTO co3hgaBaemMaa Komnpeccopom B|/|6paLu/|s:| HEe OKa3blBaeT
4Ype3MepHOoro HeratMBHOro BO34ENCTBMUS Ha npucoegnHeHHble yCTpOI7ICTBa, Takmne KakK racuterb I'IyJ'IbC&Ll,MVI mnnn pr60|‘IpOBOﬂ.

I'Ipl/lmeanme - PyKOBO,D,CTBO, YCTaHOBJ1IEHHOE B HacCTodlWeM CctaHaapTe, npu Heob6XxoAUMOCTN MOXET BbITb NPUMEHEHO K

nopLHeBbIM KOMMpeccopamM CO CKOPOCTAMU 3a npeaesioM yCTaHOBJIIEHHOIo gnanas3oHa. Ho npn 3TOM YUCIIOBbIE€ 3Ha4YeHNA AnA
KputepumeB OLEHKHN BI/I6paLlI/IOHHOFO COCTOAHUA MOTryT I'IOTpe6OBaTb nepecmMmoTpa.

HacToawui ctaHgapT He pacnpoCTpaHsAeTcsi Ha NPYMBOAHbIE YCTPOMCTBA KOMMPECCOPHbIX YCTAHOBOK, BUOpaUMOHHOE
COCTOSIHME W Knaccudmkaumio KoTopbIX criegyeT oueHuBaTb Mo cooTBeTcTByowen vactu MCO 10816 wnu gpyromy
HOPMaTUBHOMY JJOKYMEHTY.

YcTaHOBMEHHbIE HACTOSILLUMM CTaHAAPTOM KpUTEpUMM MOTYT ObiTb TOMbKO B rpyGOM MpUBVKEHUN MCMOMb30BaHbl ANis
OLIEHKM COCTOSIHUS BHYTPEHHMX 3M1eMEHTOB KOMMPECCOPOB, TaKMX Kak KranaHbl, MOPLUHM 1 NOpLUHEBbLIE KonbLa. Onpeaenexne
COCTOSIHUS 3TUX 3nemMeHToB TpebyeT npuMeHeHMs MeTOAOB AMAarHOCTUPOBAaHWsS, HEe pacCMaTpvMBaeMbliX B HACTOSLLEM
cTaHgapre.

HacTosawwui ctaHgapT pacnpocTpaHsieTCcsl Ha KOMMNPECCOPHbIE YCTaHOBKU CrieAyHLmnX BUOOB:

- C BEpTUKarbHbIM, FOPM30OHTanbHbIM, V-, W- 1 L-obpa3HbiM pacnonoXxeHnem LunvHOpoB.;

- C NMNOCTOAHHbIMUN U NEepeMEHHbIMU pa6oqv|M|/| CKOpOCTAMMU;

- C NpvBOAaMU OT 3reKTpoaBUraTens, ABUratTens BHYTPEHHErO CropaHusi, AU3enbHOro ABWUraTens, NapoBoi TypOuHbI, ¢
penykTopamu n 6e3 pegyKTopoB, € KECTKUMM 1 3NacTUYHLIMU My TamMK;

- CO CMa3sKoW 1 6e3 CMasku LMIMHOPOB.
HacTosawui ctaHgapT He pacnpoCTpaHsIeTCst Ha rMNepKoMMNpPeccopbl.

YCTaHOBNEHHOE HACTOALLNM CTaHOapTOM pyKoOBOACTBO He npeaHa3Ha4YeHo AnAa UCnofib3oBaHUA B LUEeNAX OUEHKU
COCTOAHNA KOMMPECCOPHbIX YCTAHOBOK, a TakxXe Ana M3MepeHI/II7I N OUEHKM co3gaBaemMoro MMm akyCtn4eckoro yma.

2 HOPMATUBHbIE CCbIJIKU

B HacTosiwem CTaHOapTe ncnosfib3oBaHa HopMaTMBHAA CCblJ1Ka Ha CJ'Ieﬂ,yI-OLLI,I/Iﬁ CTaHOapT:

ISO 2041, Mechanical vibration, shock and condition monitoring - Vocabulary (Bubpauus, yaap n KOHTPOMb COCTOSIHUS.
CnoBapb)

3 TEPMUHbI 1 ONPEOENEHUA

B HacToswem crtaHgapTe npumeHeHbl TepMuHbl no MCO 2041, a Takke crneaylolime TEPMUHbI C COOTBETCTBYHOLUMMN
onpegeneHnamu.

3.1 KkomMnpeccopHas yctaHoBKa (compressor system): MaluMHHbIA arperaT, B COCTaB KOTOPOro BXOAAT (DyHAAMEHT,
KOMMpPEeCcCcop C NOPLUHEBOW CUCTEMOMW, racuTenb nyrnbcauunin n TpybonpoBoabl.

3.2 o06wmn nokasatenb BuOpauum (overall vibration value): OpgHouncnoBass xapakTepucTuka, nonydaemasi
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npeobpasoBaHMeM UCXOOHOro curHana Bnbpaumm BoO BpEMEHHOM NN YacTOTHOM obnacTn 3agaHHbIM 06pa3oMm.
MpumeyaHue - OOWUIN NokasaTternb BUOpaumMm onpeaensioT Ansg UsMepeHuin B amanasoHe YacTtot ot 2 go 1000 Iu.

3.3 yacTtota nepexopga (corner frequency): YacToTbl, pasgenswline Becb AMana3oH 4acTOT U3MEPEHWA Ha Tpu
nogavanasoHa, B KOTOPbIX Afsl YaCTOTHbIX COCTaBMSOLWMX 3afaHbl MOCTOSIHHAA amnnuTyda WnvM cpefHeKkBagpaTuvHoe
3Ha4YeHVe NepemeLLeHNsi, CKOPOCTU UIMK YCKOPEHUSI.

MpumeyaHne - YacToTbl nepexoda OT NOCTOSHHOIO NepeMeLleHnst K MOCTOSHHOW CKOPOCTU M OT NMOCTOSIHHOW CKOPOCTU K
NoCcTostHHOMY yckopeHuto pasHbl 10 1 200 My cOOTBETCTBEHHO.

3.4 nocTaBLIUK (vendor): M3rotoBuTEnb Mnn npeacraButTesrib USrotToBUTENA, NnocTaBnsoLWmn KOMMPECCOPHYK YCTAaHOBKY.

3.5 nokynatenb (purchaser): Jluuo, 3akasblBatollee KOMMPECCOPHYK YCTAaHOBKY W onpefensiowee TexHU4Yeckue
TpeboBaHMs K HEM.

4 U\BMEPEHUA

4.1 O6LMe nonoxeHus

OCHOBHOWN n3MepseMon BENMYUHOW SABMSIETCA CpefHEeKBagpaTU4HOE 3HaYeHue CKOPOCTW, B MM/C, B LUMPOKOW noroce
4yacToT.

Ecnn B cnekTpe BUbpauun oxmparTcs (HabnoaalTesl) cocTaBnsowmne Ha YacToTax HuKe YactoTel nepexoga 10 u, To
OOMONHUTENBHO PEKOMEHAYETCA U3MEpPSTb CpeaHeKBaapaTUYHOE 3HayYeHue MepemMelleHUs, B MM UM MKM, B LUMPOKOW
roroce 4acToT.

Ecnun B cnekTpe Bubpauumn oxmngatotca (HabnogatTes) CoCcTaBnsaLWme Ha YacToTax Bbllwe YacTtoThbl nepexoga 200 'y, To
OOMONMHUTENBHO PEKOMEHAYETCS U3MEepPSTb CpeaHEKBaapaTUYHOE 3HaYeHne NepemMeLLeHmnst, M/c 2, B LUMPOKOW NOoce 4acToT.

I'IpmmeanVle - CooTHOLLEHNS Mexay BelimdinMHamMiny nepemMeLlleHnsd, CKOpoCcTtn n yCKOpeHNd npmBeaeHbl B pa3aene B.1.

Ha pucyHkax B.1-B.10 B 06006LieHHOM Buae nNpuBEOEHbl KPUTEPUU MPUEMKWU, OCHOBAHHBIE HA M3MEPEHUSIX CKOPOCTU
BMOpaumn cornacHo [3]. Kak BMOHO M3 pUCYHKOB, HWxe 4dacTtoTbl nepexoga 10 'y m Bbeiwe 4vactoTel nepexoda 200 Iy
npegenbHoe 3Ha4YeHne CKOPOCTM 3aBUCUT OT YacTOThbl.

D,OI'IyCTVIMbIe 3Ha4YeHunsA O6LLLGFO nokaszarens BI/I6paLI,I/II/I npueeaeHbl B 5.3.

Ecnn 3HayeHue kakoro-nmbo obLiero nokasaTens BMOpauuy NpeBbICUT rpaHuuly mexay 3oHamu B n C (cm. 5.2), 10
criegyeT nccnegoBaTh CMEKTP BUOpaumu Ans onpeaeneHns NpuymnH Takoro NpeBbILLEHNS U MPUHATUSA HEOOXOONMbIX Mep.

I/I3mepeH|/|9| YCKOpEeHUuA BI/I6paLI,I/II/I YacCTo NpoBOAAT NPU KOHTPOJ1€ COCTOAHUA nBuraTenen BHYTPEHHEro cropaHua. OJJ,HaKO
pykoBOACTBO, YCTAHOBJIEHHOE HACTOAWMM CTaHOAapTOM, HE npegHa3HavYeHOo OnA uenemn KOHTPOJIA COCTOAHMA KOMMNpeccopa B
LEenoM unu ero 4vacrten (Hanpmmep, KJ'IaI'IaHOB). I'IpV| HeO6XO,EI,I/IMOCTI/I TAKOro KOHTpOInA cnenyet ucnonb3oBaTb Apyrue
HOpMaTUBHbIE OOKYMEHThI. I'Ipep,eanble 3Ha4YeHnda cpegHekBagpaTtnu4HOro 3Ha4eHnA yCKOpeHua B LIJI/IpOKOI7I nonoce 4actot
YCTaHOBJ1€HblI HACTOALWMM CTaHOAPTOM TOJIbKO UCXOOA U3 KpUtepud MEXaHWYECKON LenocTu KOMI'IpeCCOpHOVI YCTaHOBKU U
npuncoeanHeHHoro OGOpy,D,OBaHVIH (Hanpmmep, OaTHYUKOB [aBrieHnda W1 TeMnepatypbl WK KnanaHHbIX MexaHI/I3MOB).
npeBbILIJeHI/Ie npegenbHbIX 3HayYeHun, YCTAHOBJIE€HHbIX HACTOALUMM CTaHOApPTOM ANA napamMeTpa YCKOpPpeHud, He obsi3aTensHo
BneyeT 3a coboi HeOGXOﬂVIMOCTb NPUHATUA KOPPEKTUPYHLNX mMep. Lle]'leCOO6pa3HOCTb Taknx mep 0OObIYHO BbLISIBNAT Ha
OCHOBe€ aHalim3a Takmnx dDaKTOpOB, KaK YyBCTBUTEJIbHOCTb OTAEJIbHbIX 3JIEMEHTOB YCTAaHOBKU K BbICOKMM YCKOPEHUAM, Hann4dme
CIbILUMMOro wymMa nimn 3ByKOBbIX UMIMYJIbCOB, Heobbl4HOE nnn pPe3Koe naMmeHeHne BI/I6paLI,I/II/I.

Kpome Toro, cnegyeT MMeTb B BUAY, YTO 3HAYEHUS MapaMeTpoB YCKOPEHMSI B TOYKax W3MEpPeHWid, MoKasaHHbIX Ha
pUCYHKax 1-5, xapakTepusyoT BUOpaLMI0 YacTel KOMNPECCOPHOWN yCTaHOBKU (pyHOaMeHTa, kapTepa, UMnuHapa, racutenen
nyrbcalunii u TpyGoNpPOBOAOB), HO HE NPUCOEAMHEHHOIO K 3TUM YacTaM 06opyaoBaHus.

4.2 CpeactBa U3MepeHuin U usmepsieMbie BeNnMYnHbI

KpVITepI/IVI, ncnosnbdyemble AO5d Knaccmcbvmau,mm NOPLHEBbLIX KOMMNPECCOPHbIX YCTaHOBOK MO I'IpOVISBO,D,VIMOVI MU
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FOCT P UCO 10816-8-2016 Bubpaums. KoHTporb COCTOAHUSA MaLLVH MO pe3yrnbTaTaMm U3MepeHuii Bubpauum Ha CtpaHuua 5
HeBpaLLalLmxcsa YacTax. YacTtb 8. YcTaHOBKM KOMNPECCOPHbIE NMOPLUHEBLIE
FOCT P om 24 Hos6ps 2016 2. Ne MICO 10816-8-2016

BMOpauuu1, NnpMBeaeHsbl B pasaene 5. M3BecTHO, YTO OCHOBHas BMOpaLUMs Takux YCTAHOBOK, Kak MpaBuo, cocpeaoTodeHa B
ananasoHe ot 2 pgo 300 lu. OpHako HeoGXoOUMOCTb MPUMHMMATb BO BHUMaHWE BCMOMOratenbHoe 00opyaoBaHueE,
COCTaBrsoLLEee HEOTbEMIEMYIO YaCTb YCTAHOBKW, NPUBOAMUT K MOBbLILLEHWNI0 BEepXHEN rpaHuLbl AnanasoHa nsmepexuin go 1000
lu. B uensx HacTosiwero craHgapTa B KayecTBe oOLIMX MNokasaTenem Bubpaumm MUcnonb3oBaHbl CpeaHeKBaapaTuudHbIe
3HaYeHUs NepeMELLEHNs, CKOPOCTU U YCKOPEHUst B Auana3oHe YactoT oT 2 Ao 1000 My. B ocobbix criyyasix NOCTaBLLMKOM U
nokKynartenem MoXeT ObiTb COrnmacoBaH Apyron Ananas3oH U3MepeHui.

nOCKOHbe 00bIYHO LLUNPOKONOJI0CHasdA BVI6paLI,I/IF| KOMMPECCOPHbIX YCTAaHOBOK COLOEPXUT OOnbLLIOE YMCMO YaCTOTHbIX
COCTaBldwWKMX, He cyuwectsyeT TMpOCTblIX MartemMaTudeCKknx COOTHOLLEHUI Mexay TakMMu  napamMmeTpamu,  Kak
cpegHekBagpaTtn4yHoOe 3Ha4YeHne 1 NMKoOBOE 3Ha4YeHne and nepemeLlleHnda, CKOpoCcTt N yCKOpeHua (CM. npunoXxexHme D)

MpumeHsiemas u3mepuTenbHas cucTemMa [oikHa obecnednTb TOYHOCTb U3MEPEHWUA CpeaHEKBaApaTUYHBIX 3HAYEHUN
nepemeLLeHnsi, CKOPoCTU 1 yckopeHust B npegenax +10% B gnanasoHe ot 10 go 1000 Iy u B npegenax ot nmoc 10% £o
MuHyc 20% B gmanasoHe oT 2 ao 10 'y. Bce Tpy namepsiemble BENUYMHBI (MEPEMELLLEHNE, CKOPOCTb U YCKOPEHME) MOTYT ObIThb
onpegerneHel C MNOMOLBID €OWHCTBEHHOrO npeobpasoBaTtens BuOpauuuM, B KayecTBe KOTOPOro nNpeanoyvyTUTENbHO
Mcnonb30BaTb akcenepomeTp. Torga CKOPOCTb U NepeMeLleHne MOryT ObITb MOSy4YeHbl COOTBETCTBEHHO MHTErPUPOBAHMEM U
OBOMHBIM MHTErPUPOBAHMEM BbIXOAHOIO CUrHana akcenepomeTpa. TpeboBaHus K cpencTBaM U3MEPEHWI, UCMONb3YEMbIX B
Lensix KOHTPOnsi BUOPALIMOHHOIO COCTOSIHAS MalluuH, YCTaHoBMNeHb! B [1]. PykoBoacTBa no npumeHeHuto MetoaoB obpaboTku
(ycpeoHeHusi, UCMNOMb30BaHUS OKOHHbIX (OYHKUMI) M NPencTaBreHUs CUrHanoB BO BPEMEHHOW M 4acTOTHOM obnactax
ycTaHoBneHsbl B [4] u [6]. O6wwme npumMepbl NpMBeAEHbI B [7].

Cnepyet ybegutbcs B TOM, YTO MpUMeEHsieMble MeToabl ob6paboTkuM He yxyalwaktT TOYHOCTb M3MepeHuin Goree
YCTaHOBIEHHbIX NpefernbHbliX 3HaYeHui. CyLecTBEHHOe BrMsSIHUE Ha YaCTOTHYIO XapakTepUCTMKY N3MepUTENbHOM CUCTEMbI U
nonyyaemble 3HaYeHUsi M3MepsieMblX BEeNUYMH OKasblBaeT MeToq YCTaHOBKM npeobpasoBaTteneil. OcoBeHHO BaXkHO
obecrneuntb HaeXHYl MexaHWYecKylo CBSi3b MeXAy KOMMpPEeccopom M npeobpasoBaTenieM B Crydae 3HauuTerbHOM
BbICOKOYACTOTHOM BMOpaLun. PykoBOACTBO MO KPenseHnto akcernepoMeTpoB YCTaHOBMEHO B [2].

I'Ipvlmeanme - YcTaHOBMEHHbIE npegeribHblie 3Ha4YeHnA BVI6paLLI/IVI HE NMPpMMEeHUMbI, eCn Moda KOJibLeBbIX konebaHui
racutenemn nynbcaunn nmeet CyLeCTBEeHHO BbITAHYTYHO d)Opmy, a TaKxe B Cly4ae pr60I'IpOBO,D,OB oonbLioro anamMeTpa.

4.3 To4YKU 1 HanpaBlieHUA U3MepPeHun

4.3.1 Touykn nsmepeHum

MuHuManbHbI HABOP TOYEK U3MepeHniA BUOpaumm NokasaH Ha pucyHkax 1-5 n BknrovaeT B cebsi:
- BCe MecTa 60onTOBOro KpemnneHnst Ha PyHOaMEHTE;

- KaXkdblM yron Ha BepxHel NoBEepXHOCTU Kopryca KOMMpeccopa;

- TOYKY MeXAy LMNMHApaMu Ha Kopryce KOMnpeccopa, eCniv YMCro LunMHapoB aga u 6onee;

- KaXablvi LMnuHAap (Ha donaHue-KpblLke B MeCTax ¢ MakCUMarbHOM XeCTKOCTbH0);
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nopLUHeBbIe
FOCT P om 24 Hosbps1 2016 2. Ne UCO 10816-8-2016

- KaXK[oe YCTPOWCTBO (cocya) ANs BblpaBHUBaHUA Nynbcauunii AaBneHns (Ha BXOAHOM U BbIXOAHOM (oflaHLaX, a Takke Ha KpblLKe YCTPOWCTBa);
- BO BCEX KPMTMYECKMX ToYKax TpyGonposoaa (onpefensioT no pesynbTaTtam MHCNEeKUMM U CornalleHns ¢ nokynaTtenem).

MpumeyaHue - B cucTeMax KOHTPOMS COCTOSIHMS YacTo UCMOSb3YIOT KpenneHne akcenepoMeTpa Ha HanpasnsoLlei kpeiiukonda. Bubpaumnio M3MepsiioT B HanpaeneHun Cuslbl, C
KOTOPOMN Kpenukond AenCTBYeT Ha HanpaBnsioLLylo; Ans ropu3OHTamnbHbIX KOMMPECCOpOoB 3TO BepTukanbHoe HanpasneHue. OnbIT nokasbliBaeT, YTO B Cliyyae ropu3OHTambHbIX
KOMMNPECCOPOB M3MEPEHNSA Ha Hanpaensowen kpeiilkonda sABNATCA NonesHbIM AONONHEHUEM K U3MEPEHUSIM B APYrMX ToYkaX, Y4Tobbl cyauTb 06 yrpose LenocTu yctaHoBke. MeTtog
n3mMepeHus BUGpaLuM Ha HanpasnsoLLen Kpenukonda npueseneH B npunoxeHun C.
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HeBpaLLalLmxcsa YacTax. YacTtb 8. YcTaHOBKM KOMNPECCOPHbIE NMOPLUHEBLIE
FOCT P om 24 Hos6ps 2016 2. Ne MICO 10816-8-2016

1 - GonToBOE KpenneHue; 2 - yron kopnyca; 3 - Touka Mexay LunuHapamu; 4 - donaHel, uunuHapa; 5 - ycTponcTBo
BblpaBHMBaHWS NynbcaLun
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rNopLUHeBbIe
FOCT P om 24 Hosbps1 2016 2. Ne UCO 10816-8-2016

MpumeyaHne - YkasaHHble TOUKM MUCMOSb3YIOT ANl BCeX KOMMPECCOPOB C FOPU3OHTaNbHLIM PacronoXeHNeM UMMMHAPOB (ANS YNPOLEHNUs pUCYHKA HA HEM MOKasaHO TOSIbKO Mo
OZHOI ToYKe Kaxaoro Buaa). [ononHUTensHO ¢ NOCTaBLUMKOM AoShkHa BbiTh cornacoBaHa Touka UamepeHuii Ha TpyGonposoae (Ha pycyHKe He nokasaHa). HanpasneHve usMepeHuin B

KaXkOoln Touke - cornacHo 4.3.2.
PucyHok 1 - ToYkun n3amepeHuin Ha KOMNPECCope C rOPMU3OHTaNbHbIM PACNONIOXKEHNEM LMITMHOPOB

z
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HeBpaLLalLmxcsa YacTax. YacTtb 8. YcTaHOBKM KOMNPECCOPHbIE NMOPLUHEBLIE
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1 - GonToBOE KpenneHue; 2 - yron kopnyca; 3 - Touka Mexay LunuHapamu; 4 - donaHel, uunuHapa; 5 - ycTponcTBo
BblpaBHMBaHWS NynbcaLun
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FOCT P NCO 10816-8-2016 Bubpaumsi. KOHTponb COCTOSAHMSA MaLUMH MO pe3ynbTatam U3mepeHuii Buopauum Ha HeBpaLlarLwmxcst YacTax. YacTb 8. YCTaHOBKM KOMNPECCopHble Ctpanuua 10

rNopLUHeBbIe
FOCT P om 24 Hosbps1 2016 2. Ne UCO 10816-8-2016

MpumeyaHve - YkasaHHble TOYKM MCMOMb3YIOT AN BCeX KOMMNPECCOPOB C BEPTUKAbHLIM PAcrosioKeHMeM LUMNUHAPOB (4ANs YNPOLLEeHUsl pUCyHKa Ha Hem MokasaHo TOJSIbKo Mo
OZHOI ToYKe Kaxaoro Buaa). [ononHUTensHO ¢ NOCTaBLUMKOM AoShkHa BbiTh cornacoBaHa Touka UamepeHuii Ha TpyGonposoae (Ha pycyHKe He nokasaHa). HanpasneHve usMepeHuin B

KaXkOoln Touke - cornacHo 4.3.2.

PucyHok 2 - ToYkM 3MepPEHUt Ha KOMNPEeccope C BepTuKasibHbIM PacrnosioKeHMeM LMnMHapoB

z

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT P UCO 10816-8-2016 Bubpaums. KoHTporb COCTOAHUSA MaLLVH MO pe3yrnbTaTaMm U3MepeHuii Bubpauum Ha Crtpanunua 11

HeBpalLaloLmnxca YacTax. HacTb 8. YCTaHOBKM KOMMNPECCOPHbIE MOpLIHEBbIe
F'OCT P om 24 Hos6ps 2016 2. Ne UCO 10816-8-2016

1 - GonToBOE KpenreHue; 2 - yron kopnyca; 3 - Touka Mexay LunuHgpamMu (ecnv 4micno umnuHapor 6onee agyx); 4 - donaHedy
UMNMHApPa; 5 - yCTPOMCTBO BbipaBHMBaHWSA MyrnbcaLuii
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rNopLUHeBbIe
FOCT P om 24 Hosbps1 2016 2. Ne UCO 10816-8-2016

MpumeyaHue - YkasaHHble TOUKM UCMOMb3YHOT A1 BCEX KOMMPeccopoB ¢ V-06pasHbiM pacnonoXeHUeM LUIUHOPOB (AN YNpOoLEeHNsl pUCYHKa Ha HeM MoKasaHo TOJSIbKO MO OAHOM
TOYKe Kaxaoro Buaa). JononHUTeNsHO C NOCTaBLLUMKOM AOMKHA BbiTh CornacoBaHa ToYka 3MepeHuin Ha TpyGonposoae (Ha pucyHke He nokasaHa). HanpaeneHve nsmepeHuii B Kaxaow

Tou4Ke - cornacHo 4.3.2.

PucyHok 3 - Toukn namepeHuin Ha komnpeccope ¢ V-o6pasHbiM pacnonoxXeHnem LMnmHapoB
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HeBpaLLalLmxcsa YacTax. YacTtb 8. YcTaHOBKM KOMNPECCOPHbIE NMOPLUHEBLIE
FOCT P om 24 Hos6ps 2016 2. Ne MICO 10816-8-2016

1 - BonToBOE KpenneHue; 2 - yron kopryca; 3 - Todka Mexay UMnuHApaMu (ecnv Yncro umnmHapos Gonee Tpex); 4 - donaHed
UMNMHApPa; 5 - yCTPOMCTBO BbipaBHMBaHWSA MyrnbcaLuii
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rNopLUHeBbIe
FOCT P om 24 Hosbps1 2016 2. Ne UCO 10816-8-2016

MpumeyaHue - YkazaHHble TOYKM UCMOMb3YIOT Ansl BCex Komnpeccopos ¢ W-06pasHbiM pacnonoXeHneM LnMHAPOB (ANs YNPOLLEeHUs! PUCYHKA Ha HEM MOKa3aHo TOSIbKO Mo OAHO
TOYKe Kaxaoro Buaa). JononHUTeNsHO C NOCTaBLLUMKOM AOMKHA BbiTh CornacoBaHa ToYka 3MepeHuin Ha TpyGonposoae (Ha pucyHke He nokasaHa). HanpaeneHve nsmepeHuii B Kaxaow

Tou4Ke - cornacHo 4.3.2.

PucyHok 4 - Toukn namepeHunn Ha komnpeccope ¢ W-o6pasHbiM pacnonoxXeHnem LMnmHapos

z
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1 - BonToBOE KpenneHue; 2 - yron kopryca; 3 - Todka Mexay UMnuHapaMu (ecnv Yncro umnmHapos Gonee AByx); 4 - donaHed
UMNMHApPa; 5 - yCTPOMCTBO BbipaBHMBaHWSA MyrnbcaLuii

MpumeyaHne - YkasaHHbIE TOUKM UCMONb3YHOT Arsi BCEX KOMMPECCOPOB € L-06pa3HbIM pacrnonoxeHneM UMnMHapoB (4ns
YMPOLLEHNST PUCYHKA Ha HEM MOKa3aHO TOMbKO MO OOHOW TOYKE Kaxaoro Buaa). [JJononHUTENbHO C NOCTaBLUMKOM OOJPKHA ObITh
cornacoBaHa TOYKa M3MepeHun Ha TpybornpoBoae (Ha pUCYHKe He MnokasaHa). HanpaBneHue nsmepeHuin B KaXaow TOYKe -
cornacHo 4.3.2.

PucyHok 5 - Toukun namepeHun Ha komnpeccope ¢ L-o6pa3sHbIM pacnonoXxeHnem LMnmHOpOB
4.3.2 HanpaBneHusi "3amepeHUn

MamepeHus NpoBOASAT B CrieayoLwwmnx HanpasneHusx:

a) KOMMPEeccop € ropU3oHTanbHbIM PacnonoXeHNeM LUIMHOPOB:

- B KaX[0M TOYKE M3MEPEHUIA B TPEX B3aUMHO NeprneHANKYNspHbIX HanpaeneHnsax X, Y u Z, kak nokasaHo Ha pucyHke 1;
b) komnpeccop ¢ BepTUKanbHbIM pacnonoXeHneM LUMHOPOB:

- B KaX[0OMN TOYKE M3MEPEHUIA B TPEX B3aUMHO NEepPrneHANKYNspHbIX HanpaeneHnsax X, Y u Z, kak nokasaHo Ha puUCcyHke 2;
¢) komnpeccop ¢ V-o06pa3HbiM pacnonoXeHneM LMMMHOPOB:

- B K&)KOOW TOYKe I/I3MepeHVIIZ Ha (byHJJ,aMeHTe, Kopnyce, yCTpOIZCTBe BblpaBHUBaAHUA I'IyJ'IbC&LI,VII;I n pr60I'IpOBO,D,e B Tpex
B3aMMHO NeprneHOuKynAaApHbIX HanpaBleHnAX X, Y n Z, Kak nokasaHo Ha PUCYHKEe 3,

- Ha KaXXOOM LMNMHAPE B TpeX B3aUMHO NepneHauKynsipHbIX HanpasneHusx X1 (nepneHaukynsipHo WTOKY nopuHs), Y7
(NepneHauKynsipHO K LUTOKY NOPLUHS) 1 Z1 (napannenbHo LWTOKY NOPLUHS), Kak MOKa3aHo Ha pUcyHke 3;

d) komnpeccop ¢ W-06pasHbiM pacrnonoXeHnemM LUNMHAPOB:

- B K&)KOOW TOYKe I/I3MepeHVIIZ Ha (byHJJ,aMeHTe, Kopnyce, yCTpOIZCTBe BblpaBHUBaAHUA I'IyJ'IbC&LI,VII;I n pr60I'IpOBO,D,e B Tpex
B3aMMHO NeprneHOguKynApHbIX HanpaBlieHNAX X, Y n Z, Kak nokasaHo Ha PUCYHKEe 4,

- Ha KaXJOM LMnuHApe B Tpex B3aMMHO MEPreHAMKYNspHbIX HanpaBneHnsax X1 (nepneHamkynspHo WToKy nopiuHs), Y1
(NepneHauKynsipHO K LUTOKY MOPLUHSA) 1 Z1 (napannenbHo LWTOKY NOPLUHS), Kak NoKa3aHo Ha pUCYHKe 4;

e) komnpeccop ¢ L-o6pa3HbiM pacrnonoXeHmem LUnmMHOpoB:

- B KaX[0N TOYKE M3MEPEHUIA B TPEX B3aUMHO NEeprneHANKYNspHbIX HanpaeneHnsax X, Y u Z, kak nokasaHo Ha pucyHke 5.

4.4 YcnoBusi UaMepeHumn

M3amepeHusi NpoBOAST MpU OOCTMKEHUM KOMMPECCOPHOM YCTAHOBKOW YCTaHOBMBLUErocs pexuma paboTbl ¢ 3agaHHOM
paboyelt Temnepatypoi. O6LWMIA nokasaTens BUGpauUMn NS KaxkOoon BenuuMHbl (MepemMeLLeHunsi, CKOPOCTU UM YCKOPEHUS)
onpeaensoT Kak MakcuManbHoe CpefHekBagpaTUYeckoe 3HayeHue 3TOM BenUYMHbI B AManasoHe 4acToT M3MEepeHuin ans
pasHbIx pabounx ckopocTel, paboumx ycrnoeuii (auddepeHumanbHOro AaBneHusl, TeMnepaTypbl), nepekadMBaembix rasos
(Hanpumep, a3oTa Mpu Nycke KOMMPEeccopa), HEHarpy>XeHHbIX COCTOSIHMIA M MpU pa3HOM 4ucrie napanfenbHo pabdoTarwmx

KOMMpeCCOopoB.

KOHCprKLI,VIﬂ, Ha KOTOpOVI YCTaHOBJ1€H KOMMpeccop (6eTOHHOG OCHOBaHue unn Mmetaninyeckasa nnaTdaopma), He OOJKHa
MMETb BbIpa>XeHHbIX pe30HaHCOB B Anana3oHe 4acToT BI/I6paLI,VII/I, co3gaBaemMon KOMI'IpeCCOpHO|7| yCTaHOBKOIZ.

4.5 3anucb pe3ynbTaToB U3MEpPeHUn

3anucb pesynsTaToB U3MEpPEHUI J0MKHa CONPOBOXAATLCS 3anMCsAMU BCEX BaXKHbIX CBEAEHWIA, Onpeaensitowmx ycroBums
paboTbl KOMMNPECCOPHOW YCTAHOBKU, a Takke MHopmaLumer o NpUMEHSIEMbIX CpeacTBax U3MepPeHuin (CM. npunoxkeHune A).

5 BUBPALIMOHHbLIE KPUTEPUUN
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HeBpaLLalLmxcsa YacTax. YacTtb 8. YcTaHOBKM KOMNPECCOPHbIE NMOPLUHEBLIE
FOCT P om 24 Hos6ps 2016 2. Ne MICO 10816-8-2016

5.1 MapameTpbl BUGpauumn

BrnbpaumnoHHble KpUTepumn yCcTaHOBIEHbl Ans obwux nokasatenen BMOpaLun, BbIPaXXEHHOW B eAMHMLAX NnepeMeLLeHuns,
CKOPOCTM U yckopeHus (cm. 4.4).

5.2 30HbI BUOPALMOHHOIO COCTOAAHUA
5.2.1 O6Lwwue nonoxeHus

[ns KONMYecTBEHHOro onucaHus BMOpauuu, cO3gaBaeMoil KOMMPECCOPHOM YCTaHOBKOW, M Bblgayn pekoMeHpauuin no
BO3MOXHbIM [EWACTBUSIM BBOAST MOHSTUE 30H BMOPALMOHHOIO COCTOSIHWUA ANns obwux nokasaTtenen BuGpauun. Yucrosble
3HaYeHUs1 rpaHuL, 30H He MpefHasHayYeHbl CAYXUTb B KAYeCTBE TEXHWUYECKMX YCMOBWI MPU MPUEMOYHBLIX UCMbITAHUSIX, HO
BMecCTe C TeM 3TW rpaHuubl MOryT OblTb WMCMOMb30BaHbl B KayecTBe PYKOBOACTBA C TeM, YTOObl M3GexaTb Ype3mMepHo
3aBbILEHHbIX U HepeanuctTuyeckux TpeboBaHuii Kk BMOpauuu ycTaHoBKW. B psine crydaeB Ansi KOMIPECCOPOB HEKOTOPbIX
TUMOB MOryT GbiTb OTMeYeHbl OCOGEHHOCTU, Tpebytlolmne U3MEHeHUs1 3HaYEeHWA rpaHuy, 30H (B GONbLUYID WUAM MEHbLUYHO
CTOPOHY), YTO SIBNSIETCA MPeaMETOM CornalleHus Mexzay nokynatenem u noctasBlmkoM. [pu 3Tom o6bl4HO HeoGXxoauMo
0OBSACHUTE NPUYMHY OaHHBIX M3MEHEHUI W, B YaCTHOCTW, MOATBEPAUTb, YTO YCTaHOBKA He OyaeT moABepraTbCs OMacHOCTM
npu paboTe ¢ BUGpaLMEN NOBLILLEHHOTO YPOBHS.

Beogutca crneagywwasa KJ'IaCCI/I(bI/IKaLI,I/IFl 30H BVI6paLI,I/IOHHOFO COCTOAHUA.

30HbI A n B: Komnpeccoprle YCTaHOBKMU, BI/I6paLI,VIF| KOTOpPbIX nonagaeT B 3TU 30HbI, 00bIYHO cynTatoT npurogHbiMun Angd
JanbHenwen JKcnyatauunn oe3 orpaHun4eHnsa CpoKoB.

3oHa C: KomnpeccopHble YyCTaHOBKW, BMOpauMsi KOTOPbLIX MoMagaeT B 3Ty 30HY, OObIMHO paccMaTpuBaloT Kak
HEeMNpUrogHble Ans ANUTENbHOW HemnpepbiBHOW paboTbl. OBbIYHO TakMe YCTaHOBKM MOTyT (OYHKLMOHMPOBATL OrpaHUYeHHbIN
nepvon BpPeMeHU, NMoKa He MOSIBUTCS MOAXOAsLAsi BO3MOXHOCTb AN NPOBeOeHUs PEMOHTHbIX paboT. CriegyeT npoBecTu
aHanu3 CoCTOsIHUS YCTaHOBKM, KOTOPLIN Gbl MO3BOMNMA NOCTABLUMKY W NMOKyNaTento NPUINTK K COrfalleHnto 0 BO3MOXHOCTU ee
AnuTenbHoln 6e3onacHoi aKkcnyaTauuu.
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3oHa D: ypOBHVI BM6paLI,MVI B AaHHOWN 30He O06bIYHO paccmaTpmBaroT KakK OOCTAaTOYHO Cepbe3Hble, AnA Toro 4TOObI BbI3BaTb nospexaeHne Komnpeccopa n npmncoegnHeHHoro

obopyaoBaHus.

OnucaHune 30H COCTOsIHUA Ans NOpPLUHEBbLIX KOMMNPECCOPHbIX YCTAaHOBOK NnpmneegeHo B Tabnuue 1.

Tabnuua 1 - 30Hbl BUOPALMOHHOIO COCTOSIHUSA

3oHa OnanasoH BubpaumoHHoe OnucaHuve (CcM. Takke NpUMeYaHns)
COCTOsIHME
A Hwxe rpaHuupl Mpnemnemoe KomnpeccopHble ycTaHOBKM, BUOpaLMs KOTOPbIX NonagaeT
A/B B 3TW 30HbI, 0ObIYHO CYMTAIOT NPUroAHbLIMKU OIS
JanbHelLen akcnnyatayum 6e3 orpaHnyeHns CpoKoB
B Ot rpaHnubl A/B
0o rpaHuubl B/C
C Ot rpaHuubl B/C | HeonpegeneHHoe Heobxoanm aHanmn3 n BO3MOXHbIE KOPPEKTUPYHOLLME
0o rpanuubl C/D aencteus. MNocTaBLUKMKY 1 NOKynaTento cnegyeT pelmvTsb,
NPUroaeH N KOMMNPECCcop AN AnuMTenbHok 6e3onacHom
aKcnnyaTaumm
D Bblwe rpaHnubl Henpuemnemoe Kak npaBunno, Heo6xoaMMbl CPOYHbIE KOPPEKTUPYOLLME
C/D OEeNCTBUS UNN He3aMeLNMTENbHbINA OCTaHOB (CM.
npumeyaHve 3)
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MpumeyaHne 1 - Yucnosble 3HaYEHUNA rpaHUL, 30H HE NPUMEHSIOT ANSA UCMbITaHUA Ha CTeHOe, NMOCKOSIbKY
YCNOBUSA 3TUX UCMNbITAHWI CYLLECTBEHHO OTMMYAOTCA OT YCMOBUMA Ha MeCTe MPUMEHEHUs 3a CYeT pasHuLbl B
XeCcTKoCcTU pyHOameHTa, cnocobax KpenmneHwusi, Harpysku, NoToke W COCTOSHMM rasa, pesoHaHcax, paboTte
3NIeMeHTOB YyCTaHoBKM W np. Mcxoas v3 onblTa M3roToBUTENs, ANS MCNbITaHWWA Ha CcTeHge MoryT ObiTb
npeanoXeHbl Apyrve 3Ha4YeHUs rpaHul, KOTopble cnegyeT corfiacoBaTth C NOKynaTenem.

Mpumevanne 2 - 3oHa B BBegeHa, 4tobbl onpeaenuts rpaHuubl A/B 1 B/C, koTopble MOryT Mcnonb3oBaThCs
B CNpaBOYHbIX Lensax. McnbiTaHus, npoBeeHHble B OCHOBHOM ANSl HU3KOCKOPOCTHbLIX MalUUH C MOCTOSIHHbIMMU
pabourmMM yCcnoBMsiMMK, MOKa3biBaloT, YTO ANA GONbLUMHCTBA MalUMH 3HaveHust obliero nokasartens Bubpauun
cocpeaoToyeHbl B6Nn3n rpaHuubl A/B.

MpumevaHne 3 - Ecnu 3HayeHve obulero nokasatens Bubpauum Ans CKOPOCTM B TOYKE Ha [NaBHOM
TpybonpoBoae Haxoautca Bbiwe rpaHuubl C/D, To 3TO0 He obs3aTeNnbHO O3HavaeT ObICTpoe HakonneHue
YCTarnoCTHbIX NMOBPEXAEHUA B 3TOM TpybonpoBoae. Takne noBpexaeHus valle byayT MMeTb MeCTO B OTBOOHbIX
Tpybax Mamnoro pguameTpa (Hanpumep, KOHOEHCATOOTBOAYMKE) UMM B MPUCOEOMHEHHOM K [MaBHOMY
TpybonpoBogy ob6opygoBaHuy (Hanpumep, AaTyuKkax [aBneHus U Temnepatypbl). BcneactBue artoro He
pekoMeHayeTCcs paccMaTpuBaTb BO3MOXHOCTb HEMEANEHHOro OCTaHOBa MallUVHbI, €CIU BbINOMHEHbI criegylolime
YCNoBus:

- MakCumMmarlibHoe cpeaHeKkBaapaTn4yHoe 3Ha4eHne CKOpoCTn Ha pr6or|poaop,e He npesblllaeT 45 mwm/c;

- OT rnaBHOro pr60I'IDOBO,D,a He oTBeaeHbl pr6b| ManbiX OunamMeTpoB M K HemMy He npucoegnHeHo
BCrnomoraTeribHoe oﬁopy,qoaaHVle, Ana KOTOpbIX Ha6J'IIO,D,aPOT onbluMe 3HaYeHus CKOpPOCTHU;

- 06LWmMI nokasaTtenb BMOpauumn TpybonpoBoga Anis nepeMeLleHns Haxoantcs Hke rpanHuubl C/D;
- aHanus, BbIMNOMHEHHbIA KakMM-N1Mbo aHanuTUYecKUM MeTOOM, METOAOM KOHEYHbIX 3MEMEHTOB WNKN C
NCMOMb30BaHMEM MPSAMbIX U3MEPEHUIA MEXaHNYECKUX HanpsbkeHU Ans cedeHunss TpyGonpoBoAa NokasbiBaeT, YTo

€ro yCctalrnioCTHble noBpexaeHna MmarnoBepOATHbI;

- MOCTaBLUMK U NOKynaTenb NPULLM K COrMaLleHnio 0 BO3MOXHOW [4OMroBPEMEHHO 3KcryaTalum yCTaHOBKN
Npw NMoBbILLEHHOV BUGpaLuu;

- WCKIoYeHa BO3MOXHOCTb TOro, 410 AaHHad noBblleHHadA Bm6pau,vm 06ycnosneHa BO36y)K,D,eHVIeM
MeXaHU4eCKnUX pe3oHaHCOoB yacTten YCTaHOBKMW.
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5.2.2 Kputepun npuemkun

KpVITepI/IVI NMPUEMKM NO noKasaTenam B|/|6pau,|/||/| OOJTXHbI ObITb npeaMeToM corfnaweHna Mexagy nocraBlLMKoM U
nokynartenem. TaﬁJ'IVILI,a 1 MoXeT ObITb MCMONb30BaHa B KayecTBe pykoBOACTBa AnA onpeneneHna Kputeprues nNpueMkn Kak
Anga HOBOro, Tak n Arnd BOCCTaHOBJIEHHOIO O60py,D,OBaHI/IF|.

5.3 MpaHuUbI 30H BUOPALMOHHOIO COCTOSIHUS
5.3.1 YucnoBble 3Ha4YeHust

YucrnoBble 3HA4YeHUs1 rpaHunL, 30H BMOPALIMOHHOIO COCTOSIHUS, OMpederneHHbIX Yyepes oblue nokasaTenu Bubpauuun ans
nepemMeLLeHns, CKOPOCTU N YCKOPEHUs, ANs KOMNPECCOPOB C rOPU3OHTarbHbIM 1 BEPTUKANbHbLIM PacnofioXeHneM LMnMHAPOB
npvBeaeHbl B Tabnuuax 2-4 1 rpadunydeckn n3obpaxeHsl B NpUnoxeHum B.

Ecnn He YCTaHOBJIEHO WHOE, TO AON1d KOoMNpeccopoB C V—O6pa3HbIM n W-O6pa3HbIM pacnofioxeHnem unnnMHOpoB
NMPUMEHAIOT Te XKe 3Ha4YeHud, YTo U Ond BepTUKarbHbIX KOMMNPEeCcCOpPOB. B cny4yae L—o6pa3Horo pacnosioXeHnda umnmHgpos ansa
Bm6pau,|/w| UMNMHOPOB UCMNOJNIb3YKOT 3HAaY4eHUA, YCTaHOBIIE€HHble AOnd UWIMHOPOB BepTUKarbHONoO WM ropu3OHTalibHOro
KOMMNpeCcCcopoB, B 3aBUCMMOCTU OT HanpaslieHUA Xo4a WTOKa NMOPLUHA.

3HaueHusi, ycTaHOBMeEHHble Ans TpybonpoBoda, MOryT WCNOMb30BaTbCH B KayecTBe MNEPBOro MpeaBapUTENbHOMo
KpUTEpUs Ans OTBOAHbIX TPYO Manoro guameTpa, OfHaKo UCMONb30BaTh 3TW 3HAYEHUS CrieayeT C OCTOPOXHOCTbLIO, MOCKOSbKY
oLeHka BWOpaumMM OTBOAHbIX TPYG B 3HAUMTEMbLHOW CTEMEHWM 3aBUCUT OT KauyecTBa WX CBapKu, CBOWCTB MeXaHU4YeCKMX
coeaMHEHUI 3TMX TpYD € ApYrMMU 3rieMeHTamMm YCTaHOBKM U 3aKpenmneHHbIX Ha Tpy6ax yCcTpoicTBax.
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5.3.2 BnusaHune cnocoba ycTtaHOBKU U (hyHAaAMeHTa

3HayeHust obLwmnx nokasaTenen subpauum, NpuBeaeHHbIE B Tabnuuax 2-4, NpUMEHSIOT B ClyYae, Korga KOMNpeccopHas yCTaHOBKa, BKIOYasi KOMNPEeccop U NpUBOSHON MEeXaHW3Mm,
3aKpensieHbl Ha xecTkoM BeTOHHOM dyHAameHTe. B cnyyae ycTaHOBKM Ha MeTannm4yeckyto nnatdopmy, aTa nnatgopma cama JormkHa obnagaTe 4OCTAaTOMHON KECTKOCTBIO U, KpoMe
TOro, GbITb XXECTKO yCTaHoBNeHa Ha 6eToHHOM dyHaameHTe. OnopHbIe KOHCTPYKUMK (BETOHHLIN hyHOAMEHT 1 nnatdopma) He OOMKHbI COBEpLUIATh Pe30HaHCHbIX konebaHui. [JaHHble
Tabnuy 2-4 He NPUMEHMMBI, KOT4a OMOPHasi KOHCTPYKLMS YCTaHOBMNEHA Yepes cuctemy Bubpousonsauum (Hanpumep, NpyxuHel). B aToM criydae rpaHuLbl 30H BUOPaLMOHHOIO COCTOSHUS
OOIMKHbI BbITb cornacoBaHbl MeXay NOCTaBLLMKOM W MOKynaTenem.

Tabnuua 2 - rpaHMLI,bI 30H BVI6paLI,VIOHHOI'O COCTOSIHUSA N1 ANIEMEHTOB KOMMPECCOPHOM YCTaHOBKM, onpederieHHble Yepes cpeHeKkBaapaTUYHoe 3Ha4YeHne nepemMeLleHmns, Mv

OnemMeHT yCTaHOBKM "oOpun3oHTanbHbIM KOMNPECCOP BepTukanbHbI KOMNpeccop
A/B B/C C/D A/B B/C C/D
dyHaameHT 0,032 0,048 0,072 0,032 0,048 0,072
Kopnyc (BepXxHsisi NTOBEPXHOCTb) 0,084 0,127 0,191 0,084 0,127 0,191
Linnunpgp (nonepek xoaa wtoka 0,139 0,207 0,310 0,170 0,255 0,382
MOPLLHSA)
LinnuHap (Boonb xoda LWTOKa NOPLLIHS) 0,170 0,255 0,382 0,139 0,207 0,310
YCTPONCTBO BblpaBHMBAHWS Nynbcauui 0,202 0,302 0,454 0,202 0,302 0,454
Tpy6onposog 0,202 0,302 0,454 0,202 0,302 0,454
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Tabnuua 3 - rpaHMLI,bI 30H BVI6paLI,VIOHHOI'O COCTOSIHUS N1 ANIEMEHTOB KOMMPECCOPHOM YCTaHOBKN, onpeerieHHble Yepes cpefHekBagpaTUyHoe 3Ha4YeHe CKOpoCTH, Mm/C

OneMeHT yCTaHOBKU "opu3oHTanbHbIN KOMNpeccop BepTukanbHbIn KoMnpeccop
A/B B/C C/D A/B B/C C/D
dyHaameHT 2,0 3,0 4.5 2,0 3,0 4.5
Kopnyc (BepXxHAs MOBEPXHOCTb) 53 8,0 12,0 53 8,0 12,0
LUnnuuap (nonepek xoaa LWToKa 8,7 13,0 19,5 10,7 16,0 24,0
NOPLLHSA)
LnnuHap (Boonb xoda WTOKa NOPLLIHS) 10,7 16,0 24,0 8,7 13,0 19,5
YCTPOWCTBO BblpaBHMUBaHUSA NyfbcaLun 12,7 19,0 28,5 12,7 19,0 28,5
Tpy6onpoeopg 12,7 19,0 28,5 12,7 19,0 28,5
MprmeyaHue - B oTHoLWweEeHUN BUGpauun, npesbiwatoLlen rpaHuuy C/D, - cMm. npumeyanune 3 k Tabnuue 1.
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Tabnuua 4 - rpaHMLI,bI 30H BVI6paLI,VIOHHOI'O COCTOSIHUSA A5 ANIEMEHTOB KOMMPECCOPHOM YCTaHOBKN, onpederieHHble Yepes cpefHeKkBagpaTUYHoe 3Ha4YeHNe YyCKopeHus, m/c 2

OnNemMeHT yCTaHOBKM

"opun3oHTanbHbIN KOMNPeccop

BepTukanbHbIn KOMNpeccop

A/B B/C C/D A/B B/C C/D
dyHaameHT 2,5 3,8 57 2,5 3,8 57
Kopnyc (BepxHAs MOBEPXHOCTb) 6,7 10,1 15,1 6,7 10,1 15,1
UnnuHap (nonepek xoga LWiToka 10,9 16,3 24,5 13,5 20,1 30,2
NOPLUHSA)
LinnvHpap (BOOMb X04a LUTOKa NMOPLUHS) 13,5 20,1 30,2 10,9 16,3 24,5
YCTPOWCTBO BblpaBHMBAHUS NynbcaLun 16,0 23,9 35,8 16,0 23,9 35,8
Tpy6onposop 16,0 23,9 35,8 16,0 23,9 35,8
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5.3.3 Bubpauusi B HanpaBneHU1 xoA4a LIToKa NOpPLUHSA

Cunbil, ,El,eﬁCTByI-OLLI,I/Ie npu pacwmpeHnn rasa B uunnnHape, Bbl3biBakoT BVI6paLI,VIPO B HanpaeneHnn Xoaa LWTOKa MOopLUHA,
KOTOpaa B 06LI.I,eM Chy4yae Bbille, 4emMm B NnonepevyHomMm HarnpaBleHUN. OTta BI/I6paLI,VIF|, B CBOK oO4epenb, BbI3blBaeT
MexXaHU4eCkne HarnpaxXeHnsa pacTtaXeHuda N CXKatud, KOTopble, KakK npaBuio, MeHee oOnacHbl, YeMm n3rnbHble Hanps>xxeHud,
CBA3aHHbIE C nonepequVl BVI6paLI,I/IeIZ UMnnHOpoB. Mo aton npuymnHe B HanpasJlieHUMM Xo4a LWTOKa noplHA gonyctuMma
BI/I6paL|,|/I9| bornee BbICOKOrO YPOBHA.

5.3.4 Bu6pauusi BepTUKanbHbIX KOMNPECCOPHbIX YCTAHOBOK
[nsa BepTMKanbHbIX KOMNPECCOPOB AOMYCTMMbI GOMNee BbICOKUME YPOBHU BMOpaLMM B MOMNEPEYHOM HarnpaBfieHUU, YeM B

HanpaBrieHnn Xoda LWTOoKa MNOpLUHA. OT0 cBAA3@aHO C Tem, 4TO Takue YCTaHOBKMU O6J'IaJJ,8POT MEHbLUEN XXECTKOCTbIO B
nonepevyHom HanpasJlieHUn, 4YeM yCTaHOBKU C TOPU30OHTAaJIbHbIM pacnosioxkeHnem LnUinmHapoB.

I'Igvmox(el-me A
(obsizsaTenbHoOeE)

COMNPOBOAMUTENbHbIE CBEQEHUA K PE3YJIbTATAM U3MEPEHUNA
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A.1 CBeeHMA O KOMNPECCOPHOM yCTaHOBKe

Kak npasuno, npuBoaaT crieayolmne ceeaeHms o6 oberneayemom oGopyaoBaHum:

Bua vHdopmaummn

YHuKanbHbIN nAEHTUUKATOP KoMapeccopa:
Tun Komnpeccopa:

Yucno umnuuapos:

KoHdpurypaums:

HomunHanbHas ckopoCTb, MUH-1:

Cnocob ynpasneHus BpalleHUeEM:

[nanasoH ckopocTen, MUH-! (Ans KOMNPECCOpPOB C
nepemMeHHOW CKOPOCTbIO):

HomMunHanbHas MOLLIHOCTb, KBT:
Onopa komMnpeccopa:
Cnocob cuenneHust Banos:

Cnocob ynpaBneHns NOTOKOM:

Twun npuBoga:

Mpumepsbl
3aBoackon Homep

"a3040KMMHOW KOMMNpeCCcop

BepTukanbHbIn, L-06pa3Hbii

C NOCTOSAHHOW CKOPOCTLI0, C MEPEMEHHON CKOPOCTLIO

XKecTkuin pyHaameHT, ynpyroe KkpenneHme
KecTtkasa mydTa, rubkasa mydTa

Pasrpy3ouHblit knanaH, o6BoaHas cucteMa, MepTeoe
NPOCTPaHCTBO,

OnekTpoasuraTens, ABuratesb BHYTpPEHHero
cropaHus
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A.2 CBegeHuNA o NpoBeAeHHbIX U3MepeHUnsax

rlpMBO,IJ,FIT cnefywolmne ceefeHunsi 0 NpoBefeHHbIX U3MEPEHUAX U USMePUTESIbHON CUCTEME:

Bua vHdopmaummn
[aTta n Bpems nsmepeHui:
OnucaHue cpenctea N3MepeHui:

Toukun namepeHun:

EaouHuubl namepeHuii:

N3mepsieMbli napameTp:

Bua v npeacraBneHne M3aMepeHni:

Twun npeobpasoBaTens:
Cnocob kpenneHusi npeobpasoBaTtens:

CpegncTtBa 06paboTku curHana:

Kanubposka:

Mpumepbl

UepTtexx  (NpeanodTUTEnbHO),  ONUCaHue  unu
yCrnoBHOe 0603HayYeHne

MM/C, MM, MKM, M/C 2

CpeaHekBagpaTMyHOE 3HaveHue (r.m.s.)

B wwupokon nornoce 4acToT, CMEKTP, BpPeMEHHOW
curHan

AkcenepomMeTp, BUXPETOKOBbIN AaTynK
Py4HoOW Wwyn, MmarHnT, WwWnunbka, Knemn

dunetp  (C ykasaHMeM 4acToT cpesa), 4ucno
KaHanoB, cnocob ycpeaHeHus, TUM OKHa

[aTa n mecto nocnegHen kanMbpoBKM
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Takxke ykasblBaloT gaHHble 06 ycrnoBusx paboTbl yCTaHOBKW, BaXHble ANs NpaBuibHON UHTEepnpeTaummn pesynbTaToB U3MepeHni:
Bua vHdopmaummn Mpumepbl
CkopocCTb BO BpeMs U3MEPEHUIN, MUH -1
MoLLHOCTb BO BpeEMS U3MEPEHUIA:

PaboTta komnpeccopa B cucteme: OONHOYHBIN Komnpeccop, paboTtarowun
napannenbHO ¢ ApYrMMU KOMMIpeccopamm

YcnoBust Harpysku Ha KOMMpPeccop: MpOUEHT Harpysku, Lar U3MeHEHUsi Harpy3ku
Cnocob pasrpysku: MnaBHOE WMNW CTyneH4yaToe U3MEHEHWE MONOXEHUS
KnanaHa,  (OUKCUMPOBAHHOE  WNU  MEepeMeHHOoe

MepTBOE NMPOCTPAHCTBO

Pa6ouvie napameTpsbl: [aBneHue, TemnepaTypa, COCTaB NepekaymBaemoro
rasa
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A.3 pyrve cBeaeHus

B nonornHeHve k cBegeHusiM, ykaszaHHbIM B pasgenax A.1 n A.2, MoxeT 6biTb NpuBeaeHa Apyras MHgopmauumsl, HanpuMep 06 UCTOPUN TEXHUYECKOro OGCIYXUBaHUS YCTAaHOBKM.
Hwxe npvseaeH npumep doopmbl ANs 3anncK HgopmaLummn 06 smepeHusix.

O6Lwue cBepeHus

MpoTtokon N: MecTo ycTaHOBKM:

HaTa: N3mepeHus nposen:
KomnpeccopHoe o6opyaoBaHue

3aBoackon Homep: Tun/Homep cepuu:

Twun Komnpeccopa: ra3oBbln/gpyromna Twn npueoga: =

Yucno umnuHapos: 1/2/3/4/5/6/8/12/apyroex CuenneHue: xecTkoe/rnbkoe &
KoHdurypauusi: ropusoHTanbHas/apyras = Harpyska npu nsmepeHusx:
HomuHanbHas ckopocTb, MUH -1 : HomunHanbHasi MOLLIHOCTb, KBT:
CKkopoCTb NpU N3MEPEHUAX, MUH -1 : MoLLHOCTb NpKn n3MepeHusix, kBT:

Cnocob ycTaHOBKMU:
XeCTKui hyHOAaMeHT/nogaTnnBoe OCHOBaHNE
a

HenocpeacTBeHHO/Mepes nnaTtgopmya
MNocTaBLuK:
U3mepuTtenbHasa cuctema
MN3rotoBuTeEns: Mogenb:
EaonHuubl namepeHuin: MeTopg obpaboTku curnana: brd/apyron a

MN3mepsembli napameTp:

Twn n n3rotoBuUTEnb NpeobpasoBaTens: KpenneHve npeobpasoBaTensi:
Cxema

M3obpakeHne KOMNPeCcCopHON YCTaHOBKM M TOYEK N3MEPEHUIA:

3anvcu nsmepeHuin, nokasaHus, guarpaMmmel 1 T.M. C ykazaHWeM TOYEK U HarnpaBreHUn M3MepeHUin n
ycroBuit paboTbl YCTAHOBKM BO BPEMS U3MEPEHWIA:

1 HeHyXHoe 3a4epkHyTb, Heobxoammoe fo06aBnThb.
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I'Igvmox(el-me B
(obsizsaTenbHoOeE)

FrPA®UHECKOE NPEACTABIJIEHUE NT'PAHUL 30H BUBPALUIMOHHOIO COCTOAHUA, BIPAXXEHHbIX YEPE3
OBLUU NOKA3ATEJIb BUBPALIUM OJ1A CKOPOCTU

B.1 BeBeaeHue

B HacToslem MpunoXeHun 3HayveHus, NMpuBedeHHble B Tabnuuax 2-4, npeActaBneHbl B rpaduyeckoM Buae AOns
BEMUYMHbBI CKOPOCTU. [PaHuLbl 30H NMOCTPOEHbI, UCXOAst U3 KPUTEPUEB MOCTOSIHHOIO NEpPeMeELLEHUS B AMana3oHe 4acToT OT 2
Jo 10 Ny, noctoaHHOM ckopocTu B AnanasoHe oT 10 go 200 Ny M NOCTOAHHOrO yCKopeHusi B AunanasoHe YactoT oT 200 go 1000
ly. Yactotbl 10 My 1 200 Ny 9BnsATCA YacToTaMuy nepexoaa.

Mpumevanne - Bonee nogpobHas uHdoOpMauMs O BuAe rpaHUL 30H ANs CPeAHEKBaApPaTUYHOrO 3HAYEHWUs CKOPOCTU

npveeneHsl B [3].

D,J'IFI rapMoOHMNYECKOro curHaria CooTHoLeHne mexay nepemMmelieHmemMm X, CKOpoCTbO V U YCKOpeHneM a nMmeetT Bua:

xz_[vd.t:_”(adé)déz—ajvz—oj—za, (B.1)

=_[ad£=i03x=—ia, (B.2)
W

dx_ 2 (B.2)
rae i - MHAMasi eauHnua , ;— 1 ;

t - Bpems;

W - yrnosas 4yacTota, = 27 ;

i -vacrtora.
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®opmynebl (B.1)-(B.3) moryT ObITb MCNonb3oBaHbl, Hanpumep, Npu HeobxoaMMOoCTK Npeobpas3oBaTb NepeEMELLEHNE U YCKOPEHME rapMOHUYECKOro CUrHana B CKOPOCTb Ha YacToTax
nepexoga 10 n 200 Iy,

B.2 KpuBble rpaHuL, 30H BUOPaLIMOHHOIro COCTOSAHUA A4S CKOPOCTHU

KpvBble rpaHuL, 30H BUOPALMOHHOIO COCTOSIHUSI AN pasHbiX 3MEMEHTOB MOPLUHEBBLIX KOMMPECCOPHbLIX YCTAHOBOK M PasHbIX KOH(Urypauui KOMMIPEecCOpoB, MOCTPOEHHbIE Ha
ocHoBe ob6LLero nokasaTens ans ckopocty Bubpaunm, nokasaHbl Ha pucyHkax B.1-B.10.

Vi ms, A

- - \
A
0
2 10 200 1000 f
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¥ - CpegHekBagpaTn4yHoe 3Ha4YeHne CKOpOoCTH, MMm/c; f -vacToTa, 'y

rIns.
PucyHok B.1 - 'paHuubl 30H ang Bubpauum doyHaamMmeHTa KOMNpPeccopa C ropu3oHTarnbHbIM PacronoXeHneM LUIMHAPOB

L.m.g.

14 T

3oHa D
12 /
10 / 3oHa C \

8
7 S\
rd AY
6 /s dona B s\
/ Y T \'1 \

4 v ‘,/ 3oHa A \.‘ \\
2 {,'/ \“\}

Ed -

% AN
{J -

2 10 200 1000 f
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¥ - CpegHekBagpaTn4yHoe 3Ha4YeHne CKOpOoCTH, MMm/c; f -vacToTa, 'y

rm.s.

PucyHok B.2 - 'paHuupbl 30H anst Bubpauum Kopnyca KoMnpeccopa C ropM3oHTarnbHbIM PACMoONoXeHNEM LIMITMHOPOB

Vems.d
24 |
3oHa D
20 —_—
18 3oma C
12 L
Vi 3oHa B N
5 Y B
[
/,’ ¢/ 3oHa A \-. \\\
4 v ALY
2 N
D .
2 10 200 1000 f
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v

rm.s.

- CpegHekBagpaTn4yHoe 3Ha4YeHne CKOpOoCTH, MMm/c; f -vacToTa, 'y

Vem.s.

28

24

20

16

12

=]

-

PucyHok B.3 - paHuupbl 30H Anst nonepeyHon BMbpaumm LMNMHAPOB KOMMpPeccopa C ropn3oHTarnbHbIM pacnonoXeHnem LunMHapoB

10

200

f
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Vyms - CPEIHEKBAZPATUYHOE 3HAYEeHNe CKOPOCTU, MM/C; f - yacToTa, Iy

PucyHok B.4 - 'paHuvLbl 30H ANS NPOAONbHON BMOpaLMK LMNMHAPOB KOMMPEeccopa C ropu3oHTarnbHbIM pacnonoXeHneM LunMHapoB

Yimsd

30 3oHa D

y [T\

10 z 3oHa A hd
7 Y
// ,/ \‘ \
5 7 / \ \
75 v
v AN
0 o
2 10 200 1000 f
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CTtpanuua 38

Vyms - CPEIHEKBAZPATUYHOE 3HAYEeHNe CKOPOCTU, MM/C; f - yacToTa, Iy

PucyHok B.5 - paHuupbl 30H anst Bubpauum TpybonpoBoaoB 1 racuTenei nynbcawumii KOMNpeccopa ¢ ropu3oHTarnbHbIM PacnornoXeHNneM LMIMHOPOB

Vrm.s.

T 7 <%t
7 N

0 -
2 10 200 1000 f
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¥ - CpegHekBagpaTn4yHoe 3Ha4YeHne CKOpOoCTH, MMm/c; f -vacToTa, 'y

rm.s.

PucyHok B.6 - paHuLbl 30H ans Bubpauumn oyHaamMmeHTa KOMNpeccopa C BepTuKanbHbIM pacronoXeHneM LUnnHapoB

Vem.s.d

14 ,

12 / \
10 3oHa C

8 7 ,z— AN
6 /Al S %8 NN
S NN

4 ra "/ 3oHa A \“ \\

/ 7/ N \\
2 ;I/o QQ
0

2 10 200 1000 f
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»

PucyHok B.7 - 'paHuLbl 30H Ans Bubpauum kopnyca KoMnpeccopa ¢ BEpTUKAINbHbIM PacnoroXeHneM LMIMHOpOB

IS,

- CpeaHeKkBaapaTtn4yHoe 3Ha4eHne CKOpoCTH, mMm/c; f -vacToTa, 'y

W

F.m.5.
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Vr.m.s.

PucyHok B.8 - 'paHuLbl 30H ANS nonepeyHor Bubpaunm LMnuHapoB KOMNpeccopa ¢ BepTuKanbHbIM pacrnonoXeHem UUnnHApoB
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- CpeaHeKkBaapaTn4yHoe 3Ha4eHune CKOpoCTH, MM/c; - yacToTa, Ny

PucyHok B.9 - FpaHuLbl 30H ANs NPOAONbHOM BUBpaLMmn UMNMHAPOB KOMMPEeCccopa C BEPTUKabHbIM pacrofoXXeHneM LUnnHapoB
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Vy s - CPEAHEKBaAPATUYHOE 3HAYEHMe CKOPOCTU, MM/C; f - YacToTa, 'y

PucyHok B.10 - M'paHuubl 30H anga Bubpauun TpybonpoBogoB M racuTenen nynbcaunin kKomnpeccopa ¢ BepTUKabHbIM
pacnonoXeHneM LUnMHapos

MpwnoxeHune C
(cnpaBo4HoOe)

UM3MEPEHUA BUBPALIUN HA HANMPABIAKOLWUNX KPEI7IL|KOI'Id>A
C.1 O6wme nonoxeHus

Mpu pelieHun 3aday KOHTPOMS COCTOSIHWS BHYTPEHHUX 3JIEMEHTOB KOMMPECCOPHOro o6opyaoBaHUA 4acTo U3MepsitoT
YCKOpPEHWUEe Ha HanpaBnsaoLmMx Kpeukonda. Bubpaumio namepsitoT B HanpasBneHUn Cunbl, C KOTOPOI Kperukond AeicTByeT Ha
HanpaBensLylo. B cnyyae KOMNPeccopoB C rOpW3OHTamnbHbIM PaCMONOXEHWEM UMIMHAPOB 9TO GydeT BepTuKasibHoOe
HanpasneHue. ONbIT NOKa3bIBaET, YTO B Cly4Yae KOMMPECCOPOB C FOPU3OHTasbHLIM PaCcroNoXEHNEM LUNUHAPOB U3MepeHus
Ha HanpaensoLwen kpenukondga ABNATCA NoNesHbIM JOMNOMHEHNEM K U3MEPEHUSIM B APYrMX TouYKax, YTobbl cyanTb 06 yrpose
uenoctn oGopyaosaHus. Mpoueaypa namepeHus BUGpaLMM Ha HanpaenALWMX Kperukonda pacnpocTpaHsaeTcs ToMNbko Ha
KOMMNPECCOpPb! C rOPU30HTANbHLIM PACMONOXEHWEM LIMIIVHAPOB.

Ha BnGpauuio HanpaBnsowmx Kpenukonda okasblBaloT BNNsiHUE 0COOEHHOCTM YCTaHOBKWM KOMMpeccopa, ero Harpyska,
CKOpOCTb, HanpaBlieHWe BPAaLLEHUsi, PE30OHAHCbl KOHCTPYKUMW. PedynbraTbl namepeHun OyayT 3aBuceTb Takke OT Tuna
npuMeHsieMoro npeobpasoBaTens BMOpauun 1 COOTHOLIEHUIN BbIGOpKK. B cuctemax koHTpons yposHu NMPEOYIMPEXOEHWE
n OCTAHOB, kak npaBwfo, yCTaHaBMMBalOT AN HOpPMarnbHbIX YCNOBUMA paboTbl MaliuHbl. [lpegenbHbie 3HaYeHus,
YCTaHOBIIEHHbIE B HACTOSILLEM MNPUMIOXKEHUMW, MOMyYeHbl ONd AuanasoHa uamepeHun ot 2 go 1000 Iy, HO MoryT ObITb
YTOYHEHbI B 3aBUCUMOCTU OT pearibHbIX PEXMMOB paboTbl U 0COGEHHOCTEN KOHCTPYKLMM KOMMPECCOPHOI YCTaHOBKM.
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C.2 To4ku n HanpaBneHus N3MepeHnn
C.2.1 To4Kku namepeHun
[ns ropusoHTanbHbIX KOMNPECCOPOB M3MEPEHUSI NPOBOASAT HAa KaXXOoW HanpaBnstoLen Kpenukonda B TOUKe, yKasaHHOW usrotoBuTenem. Ecnm Takmx ykaszaHui HET, TO OaTymk

yCTaHaBNMBaloT CBEpPXY BAOSMb LieHTpanbHOM ocy LMnuHapa nocepenuHe obnacTv nepemMeLleHmns kpenukonda (cM. pucyHok C.1). OTa Touka [oSkHa HaxoOWUTbCA Ha )XeCTKOM yyacTke
MOBEPXHOCTY, a ee MNOJIoKEHNE YTOYHSIOT Mo YepTekam M3roToBUTENS.
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B - wuvpuHa Hanpaensowmx kpenukonda; L - annHa obnactu xona kpevilkonda
MpumeyaHue - MiamepeHnsa NpoBoaaT ANs Kaxxaoro Kkperukonda.
PucyHok C.1 - Toukn nsamepeHuii Ha HanpaBnSALLMX Kpenukonda KoMmnpeccopa C ropu3oHTarnbHbIM pacrnonoXeHuem
LUUNUHOpPOB

C.2.2 HanpaBneHue namepeHun

Vi3amepeHusa NpoBoadaT B BepTUKaNbHOM HanpaBfeHun, YTO COOTBETCTBYET OCU NPUNOXEHNS CUMbl Ha HanpasnsoLlwme co
CTOPOHBbI Kpewnukonda.
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C.3 NpaHuLbI 30H BUOPALIMOHHOIO COCTOAHUSA

YncnoBble 3Ha4YeHWs rpaHuL, 30H BUBPaLMOHHOTO COCTOSIHUSI ANst Kpenukonda, onpeaeneHHblx Yepes obLme nokasatenu Bubpauum ons nepemeLLeHns, CKOpocT N YCKOPEHUS,
ANsi KOMNPECCOPOB C rOPU30HTanbHbIM PaCMoONOXEHMEM LMNUHAPOB NpuseaeHbl B Tabnuuax C.1-C3 n n3obpaxeHs! (4ns obuiero nokasatens Bubpaumu B eanHULEAX CKOPOCTM) Ha
pucyHke C.2.

Tabnuua C.1 - NpaHuubl 30H BUOPALMOHHOIO COCTOSAAHMS NO NEPEMELLEHNIO, MM

OneMeHT yCTaHOBKU "Opu3oHTanbHbIN KOMMNPECCop
A/B B/C C/D
Hanpasnstowue kpenukonda 0,095 0,143 0,215

MprmMeyaHue - NpaHuLbl MO NepeMELLEHMIO HAa HaNPaBNSALWMX Kpenukonda 0Obl4HO HE UCMONb3YIOT.
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CTtpanuua 49

Tabnuua C.2 - NpaHuupbl 30H BUOGPALIMOHHOIO COCTOSAHMSA MO CKOPOCTU, MM/C

AnemeHT YCTaHOBKU

OpU3OHTaNbHbIV KOMMPECCop

A/B

B/C

C/D

Hanpasnsowme kpenukonda

6,0

9,0

13,5
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Tabnuua C.3 - N'paHuupbl 30H BUOGPALIMOHHOIO COCTOSAHMSA MO YCKOPEHMIO, M/C 2

OnemMeHT yCTaHOBKU "opu3oHTanbHbIM KOMApeccop
A/B B/C C/D
Hanpasnsatowme kpenukonda 2,5 3,8 5,7

MpumeyaHne - Mcnonb3oBaHWe rpaHWL, MO YCKOPEHWI0 Ha Hanpaensiowmx kpeiiukonda sBnsetcs
npeanoYTUTENBHBLIM.
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vy, - CPEOHEeKBagpaTMyHoe 3HaveHne CKopocTu, MM/c; f - vacTtoTa, 'y
PucyHok C.2 - NpaHuubl 30H HanpaensaoLWmMxX Kpenukondga

MpunoxexHune D
(cnpaBo4HoOe)

CBA3b MEXAY PA3HbIMUA MAPAMETPAMU BUBPALIUN

D.1 BeepeHune

CpeAHeKBanpaqueCKoe 3HayeHne OAHOWM U3 BENWUYMH, XapaKTepusyroLmx BVI6paLJ,MPO, ABNnAeTcA yﬂ,O6HbIM napamMeTpom
ana yCtaHoBIEeHNA Kputepumnes BVI6paLI,VIOHHOI'0 COCTOAHUA B Clty4vae, eCln NOYTU BCA SHEeprna curHana BVI6paLIMI/1 npuxogunTca
Ha rapMoHU4YecKne coctaBndaloLine.

HepocTaTku aToro napameTpa npu €ro NpYMeHeHUM B LeNAX OLEHKU Yrpo3bl MPOYHOCTU KOHCTPYKLMM KOMMPECCOPHOM
YCTaHOBKM OT co3faBaemMoi BMOGpauUMM MPOSIBMSIOTCA B TeX Crydyasx, Korga curHan Bubpauum (0COBGEHHO YCKOpeHMsi)
COAEPXKMT YYaCTKMN BbICOKUX BCMECKOB KOPOTKOW ANUTENBHOCTU. Takue BCNIECKU XapaKTepuaytoT yaapHble NpoLecchk! U MoryT
BOCMPUHUMATLCS Ha CIyX, HO UX SHEPrusi HeBemnuka, W, criefoBaTenbHO, OHW MOryT He BHOCWUTb CYLLECTBEHHOro BKnaaa B
cpedHekBagpaTuyHoe 3HadeHve. CriedyeT yyecTb Takke, YTO BbICOKUM KpaTKOBPEMEHHLIM BCMieckam ycKopeHus GyayT
COOTBETCTBOBaTb HW3KME YPOBHM CKOPOCTU U MNepemMelleHusi. OTo nerko OObSCHUTb, eCny MPUHATbL BO BHUMaHWe, YTO
CKOPOCTb 1 NepeMeLLieHne NomyyatoT UHTErpUPOBaHNEM CUrHara YCKOPEHUs!.

Bcnnecku BuBpauum MOryT CBMAETENbCTBOBaTb O BO3MOXHbLIX GOMbLUMX MECTHbIX HampsikeHWsiX B 3neMeHTax
KOMMNPECCOPHOW YCTaHOBKM WM 06 ocnaGneHnsix B COeAMHEHWsX, KaK 3rIeMEeHTOB BHYTPM KOMMpeccopa, Tak U
nprcoeamHsieMbIX K HeMy CHapyxu. MoaToMy Ans oBGHapyeHust NodobHbIX ABNeHWin Gonee noaxoaawmMmM napamMeTpom ByaeT
MUKOBOE 3HaYyeHue curHana smbpaumm.

B obuwem crnyyae He CyLlecTBYeT MPOCTbIX MaTeMaTUYeCKWX COOTHOLUEHWI, CBS3bIBAOLMX CpeaHekBaapaTuyHoe U
MUKOBOE 3HaYeHUs curHana. MonesHbIM MHCTPYMEHTOM ANA NpeobpasoBaHUs cpeaHEeKBaapaTUUYHOMO 3HaYeHUsl B MUKOBOE
MOXET CINYXUTb MUK-PAKTOP, €CIN ero 3HaYeHne N3BECTHO.

B HacTosileM NpUNoXeHUM paccMaTpuBaeTcsl CBA3b MexOy CpeaHeKBaapaTWYHbIM M MUKOBLIM 3HAYEHUAMW cuUrHana
Yyepes ero NuK-pakTop.

D.2 CpegHekBagpaTU4YHOe 3HaYeHUe, NMKOBOE 3Ha4YeHne U Nuk-akTop
D.2.1 CpeaHekBagpaTU4HOE 3HaYeHUe

CpenHekBagpaTMyHOe 3HayeHue 77, . curHana u(t) paccumtbiBaloT Nno goopmMyrne

rms.
1T 3
Uirs. = —_[u (fde, (D.1)
TD

roe t - Bpems;
T - HTepBan U3MepeHns.

Mpumeyanne - BenuuuHy, onpepensemyto dopmyrnon (D.1), Takke HasblBalOT WMCTUHHBIM CpeaHEKBagpaTUYHbIM
3HaYeHNEM.

D.2.2 NMukoBoOe 3Ha4YeHne
MvKoBbIM 3HaYeHneM {7 curHana u(t) HasblBalT MakCMMarbHOE 3HaYeHNe 3TOro CUrHasna Ha MHTepBare U3MepeHus.

I'IpmmeanlAe 1 - MNopg NMKOBbLIM 3HAYEHNEM BVI6paLJ,l/1VI 0ObI4YHO MOHUMAKT MakCMMarnbHOE OTKIMOHEHWE curHana BVI6paLI,VII/1
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OT ero cpegHero ypoBHA. I'IpM 3TOM MaKCMMalibHOE€ OTKITOHEHME B MOJIOXKUTESIbHYO CTOPOHY Ha3bIBAKOT MOJI0OXKUTETTbHbIM
NMUKOBbIM 3Ha4YeHneMm, a B oTpulaTtesribHy0 CTOPOHY - OTpuuatesribHbIM NMMKOBbIM 3HAa4Y€HNEM.

MpumeyaHne 2 - CriegyeT umeTb B BUAY, NOA MUKOBbIM 3HAaYEHWEM UHOMAA NOHUMAIOT ApYrve BeruYuHbl, KOTOopble He
cornacyrTcs ¢ HacTosilwmm ctaHgaptom n MCO 2041. Tak, MOryT GbITb MCMONBb30BaHbI CrieaylLne TEPMUHBI

- NCTUHHOE NMUKOBOE 3Ha4deHue, noa KOTOPbIM MOHMMAalOT NOJIOBUHY Pa3HOCTU MexXAy MakCuMalibHbIM U MUHUMalIbHbIM
3Ha4YeHnemM curHana Ha nHtepBane I/I3MepeHVIIZ;

- NCeBAONMKOBOE 3Ha4eHne, Nory4yaeMoe yMHOXeHeM [/, . Ha koadduumeHT > . 3TO onpeaeneHne OCHOBbIBaeTCs

Ha COOTHOLUEHWM MeXOy MUKOBLIM U CpedHeKBaapaTUYHbIM 3HA4YeHUMEeM [ANs rapMOHMYEcKoro curHana. B cnyyae curHana
CINOXHON (PpOPMbI MOHSATUE MCEBAOMUKOBOrO 3HAaYEHUS HEe UMEET SICHOro CMbICMna, HO ero, TeM He MeHee, UCMOoSb3yloT Ans
NPUBNMKEHHOTO ONuUcaHWa curHana. [lceBdonuKoBoe 3HayYeHMe MOXET ObiTb MeHbLle WCTMHHOTO TMWKOBOTO 3HaYeHus
(Hanpumep, B criyyae TPeyrosibHOro MM NUIoo6pasHoro curHana), paBHO emy (B Criydae rapMOHMYECKOro CurHamna) unm
npeBbILaTh ero (Hanpvmep, B cryyae curHana B popme meaHapa).

D.2.3 MNMuk-cbakTop

Muk-dakTop Ty curHana u(t) npepctaBnseTr coboW  OTHOLIEHWE MMKOBOrO 3HaYeHwWs f7 CurHana K ero

cpegHekBagpaTtn4HOMY 3Ha4Ye€eHUIO Ur.m.s. .

Cp = _ (D2)

Mpumevanne 1 - CnegyeT umeTb B BUAY, YTO pasHble onpeaeneHus MMKOBOro 3HaYeHWsi curHana npuBOAAT K pasHbIM
onpeaeneHuam nuk-cpakropa.

MpumeyaHue 2 - [ns nopLIHEBbLIX KOMMPECCOPHbIX YCTAHOBOK XapakTepHbl 3Ha4YeHnsa nuk-gpaktopa oT 2 o 4 B criyvae
cnabbIX yoapHbIX NPOLIECCOB BHYTPWU YCTAHOBKM M B HECKONbKO pa3 OonbLuMe 3HaYeHWsi, eCrin yaapHble Cunbl Benuky. Ons
OPYrMX CXOXMX MaLLWH, TakUX Kak 0ObeMHbIE KOMMPECCOPbI UM HAacoCkl, MOryT HabnaaTeCs 6onee BbICOKME 3HAYEHUS MUK-
chakTopa.

MpumedaHne 3 - Ecnu anemMeHT YyCTaHOBKWU (Hanmpumep, npucoeauHeHHas TpybGa marnoro guameTpa) HaxoguTcsl B
YCIOBUAX pe3oHaHca, To AfA Hero 3HadyeHne nuk-paktopa Byaet 65msko K [z .

MpunoxeHue OA
crnpaBo4HoOe)
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CBEAEHUA O COOTBETCTBUUN CCbINOYHbIX MEXXAYHAPOOHbLIX CTAHOAPTOB HALUUOHAJIbHbIM CTAHOAPTAM

Tabnuua OJA.1

O06o3Ha4YeHne cCblfIoYHOro CreneHb O603Ha4eHne U HaMMeHOBaHNE COOTBETCTBYIOLLIErO
MeXOyHapO4HOro cTaHgapTa |CcooTBeTCTBUS HaLMOHanbHOro craHgapTa
ISO 2041 IDT [OCT P VICO 2041-2012 "Bubpauus, yoap v KOHTpOIb
TEXHUYECKOro COCTOAHNA. TepMuHbl 1 onpegeneHns”

MpumeyaHve - B HacTosier Tabnuue Mcnonb3oBaHo criedylollee ycrnoBHoe o6o3HayYeHue creneHu
COOTBETCTBUA CTaHaapTa:

- IDT - ngeHTUYHbIN cTaHaapT.
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ISO 2954, Mechanical vibration of rotating and reciprocating machinery - Requirements for
instruments for measuring vibration severity

ISO 5348, Mechanical vibration and shock - Mechanical mounting of accelerometers

ISO 10816-1, Mechanical vibration - Evaluation of machine vibration by measurements on non-
rotating parts - Part 1: General guidelines

ISO 13373-2, Condition monitoring and diagnostics of machines - Vibration condition monitoring -
Part 2: Processing, analysis and presentation of vibration data

ISO 13707, Petroleum and natural gas industries - Reciprocating compressors
ISO 18431-1, Mechanical vibration and shock - Signal processing - Part 1: General introduction

ISO 18431-2, Mechanical vibration and shock - Signal processing - Part 2: Time domain windows
for Fourier Transform analysis

API 618, Reciprocating compressors for petroleum, chemical, and gas industry services
ASME B31.3, Process piping

VDI 3838, Measurement and evaluation of mechanical vibrations of reciprocating piston engines
and piston compressors with power ratings above 100 kW. Addition to DIN ISO 10816-6

VDI 3839 BI. 1, Instructions on measuring and interpreting the vibrations of machines - Part 1:
General principles

VDI 3839 BI. 8, Instructions on measuring and interpreting the vibrations of machines - Part 8:
Typical vibration patterns with reciprocating compressors

VDI 3842, Vibrations in pipe systems

Mills S. Vibration monitoring and analysis handbook. BINDT, 2010
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[15] EFRC Guidelines for Vibrations in Reciprocating Compressor Systems. 4th edition
(www.recip.org)

YK 534.322.3.08:006.354 OKC 17.160 T34

KntoueBble cnosa: YCTaHOBKU KOMMpPEeCCOpPHble nopLwiHeBble, BI/I6paLI,I/|OHHoe COCTOsAAHMNE,
KJ'IaCCI/Id)I/IKaLLI/IFI, MexaHun4eckasa NpovYHOCTb
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FOCT P om 24 Hos6ps 2016 2. Ne MICO 10816-8-2016

OneKTPOHHbIV TeKCT OOKYMEeHTa
nogrotoeneH AO "Kogekc" n ceepeH no:
oduumnansHoe usgaHve

M.: CtangaptuHdopm, 2019

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

