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BBeneHue

O6wme TpeGoBaHUs K KOHTPOSIO BUOPALIMOHHOTO COCTOSIHUSA MALLMH Pa3HbIX BUAOB NO U3MEPEHUAM BU-
Gpaunn Ha HEBPALLIAIOLLIMXCA YaCTAX YCTaHOBNEHLI B [3]. HacToawmii ctaHaapT ycTaHaBNMBAET cneyuansHoe
PYKOBOACTBO NO NPOBEAEHUIO UIMEPEHUI U Knaccudpukauum Bubpauum Ans NOPLUHEBLIX KOMMPECCOPOB HA
OCHOBE M3MepPEHUI BUOpaLMK ero kopnyca Hacoca, Bkniovas pyHaaMeHT, racutenb nynbcauui U npucoeau-
HeHHble TpyGonpooabl. [puBeaeHHble YNCNOBLIE 3HAYEHUA NapamMeTpoB NpeaHa3Ha4eHbl, B NepBylO Ove-
peab, AnNA knaccudmkaumm KOMNPECcopoB NO cosgaBaemMon UM BUGpaLMn U NPeaoTBPaLLEHNA YPE3MEPHbIX
BO34ENCTBUI HA BCNomorarenbHoe oGopyaosaHue.

TUNUYHBIMU 0OCOBEHHOCTAMU AUHAMUYECKOTO NOBEAEHUS MOPLUHEBOIO KOMMNPECCOPA Kak MEXaHNMYECKOW
cucTembl ABNAIOTCA konebaHua mMace, UMKIMYeckne U3MEHEHUss MOMEHTOB CUI, LIMKIMYECKME pacLUMpeHus
UUAMHAPA U HANMMYUE B HEM NYNbCUPYIOLMX CUIl, KOMNEHCALMA NyNbCauuin NOTOKa B BLIXOAHOM TpyGonpo-
Boge. JlaHHble 0COBEHHOCTU 06eCneUnBaloT HaMMUMe NEPEMEHHbIX Harpy3o0K, AeNCTBYIOLLMX HA KOPNYC KOM-
npeccopa u Bbi3blBalOLLMX ero Bubpauuio. Bubpaumsa nopLuHeBbIX KOMNPECCOPOB, Kak NPaBuUmo, BbILLE, YeM
AWHaMU4ECKUX, OAHAKO MOCKOMbKY Takas NOBbILUEHHAA BUOPaLUA U3Ha4anbHO NPeaycMOTPEeHa KOHCTPYKLU-
eli, OHa OCTaeTca AOCTAaTO4HO CTabUNbHON B TEYEHNE BCEro Cpoka cnyxObl komnpeccopa.

B oTHOLWEHUN NOPLUHEBOrO KOMNpeccopa cneayer UMETb B BUAY, YTO BUOpaLus, N3MEPEHHasA Ha ero
Kopnyce, AaeT TONbKO caMoe NPUBAMKEHHOE NpeacTaBneHne 0 BUOPALUUOHHOM COCTOSIHUMN 3NIEMEHTOB KOM-
npeccopa.

MpeBbileHne NpeaenbHbIX 3HA4YEeHUn NapaMeTpoB BUOPaLMKN, YCTAHOBIEHHbIX, UCXOASA U3 ONbITa 9KC-
nnyaraumn aHanorMYHbIX KOMNPECCOPHbIX YCTAHOBOK, NPUBOAUT NPEUMYLLIECTBEHHO K MOBPEXAEHUSIM COEIU-
HEHHbIX C KOPNYCOM CUCTEM (TENNOOBMEHHUKOB, (PUNLTPOB, HACOCOB) U NEpUEPUIHLIX YCTPOICTB (TPybo-
NPOBOAOB) SN KOHTPONbHO-U3MEPUTENBbHBLIX NPUGOPOB (MAHOMETPOB, TEPMOMETPOB). YPOBHU BUOpaLuu, npu
KOTOPbIX HA4YUHAKOT NOSIBMATLCA NOBPEXAESHUA YKA3aHHbIX 3NEMEHTOB, 3aBUCAT OT KOHCTPYKTMBHOIO UCMON-
HEHUA 3TUX SNEMEHTOB U CNOCOBOB UX KPENEHUA K KoMnpeccopy. MHoraa Ans OLEHKN COCTOSHUA NPUCoem-
HEHHbIX 3MNEMEHTOB HE0BX0AMMO NPOBECTU U3MEPEHNAa BUOpaLun Ha camux aTux anemeHTax. Mpu 6onbLuom
pa3Hoobpa3nm pasHbIX YCTPOMCTB, BXOAALLUMX B COCTAB KOMNPECCOPA, HEKOTOPLIE N3 HUX MOTYT BbIXOAUTbL U3
CTpOS Aaxke B TOM crydae, ecnu Bubpauus He OyaeT npesbilaTh 3HAYEHWUN, PEKOMEHAYEMbIX HACTOALLMM
CcTaHaapToM.

JlokanbHble NpobnemMbl C pasHbIMU 3NIeMEHTaMM KoMnpeccopa MOryT ObiTb paspeLueHbl NOCPeACTBOM
creunanbHbIX NOKanbHbIX M3MepeHUit (Hanpumep, YToObl YCTPaHUTL PE30HAHCHbIE KonebGaHWsA 3NeMEeHTOB).
OnbIT NOKa3bIBaET, 0AHAKO, UTO B GONLLUMHCTBE Cry4aeB MOXHO OnpeaenuTb NapameTpbl, Xxapaktepusyowme
BMOPAaLMOHHOE COCTOSIHME KOMMPECCOPa, U UCMONb30BAaTb UX B LIENsAX KOHTPONA. Ecnu nonyyeHHbIe 3Ha4eHna
KOHTPONMUpYEMbIX NapamMeTPOB HE NPEBBLICAT NPeAenbHbIX 3HAYEHUI, PEKOMEHAYEMBbIX HACTOALMM CTaHaap-
TOM, TO C 6OMbLUMM OCHOBAHUEM MOXHO FOBOPUTb, YTO Y ANEMEHTOB KOMNPECCOPa OTCYTCTBYIOT YCTaNOCTHbIE
NoBpPeXaeHUs!, CBSAI3aHHbIE C CO34aBaeMOn UM BUOpaLuen.

Brubpauusa nopLuHeBbIX KOMNPECCOPOB OKa3blBAET HErATUBHOE BO3AENCTBUE HE TONbKO HA SNEMEHTbI
€amoro KOMNpeccopa, HO TaKkke U Ha hyHAaMEHT, Ha KOTOPOM OH YCTaHOBNEH. B aToM cMmbicne komnpeccop
nogo6eH BuOpoBO3OYAUTENIO, NOSTOMY €r0 BCeraa yCTaHaBMMBAIOT HA (PyHAAMEHT Yyepes cucrtemy (yCTpon-
cTBa) BMBpousonsiumn. Pabora cuctemel Bubpousonsauuu, a Takke Bubpauus ot cocegHero o60pyaoBaHusA
MOTYT CYLLECTBEHHO BNUSITbL HA BUGpaumio komnpeccopa.
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HALMWOHANBbHBIA CTAHOAPT POCCUMNCKON GEAEPALUMU

Bu6pauusa

KOHTPOIIb COCTOAHMA MALLMH MO PE3YNLTATAM U3MEPEHUA BUBPALIMA
HA HEBPALLAKOLLUMNXCA YACTAX

Yactb 8
YCTaHOBKM KOMNpPecCOpHble NOopLIHEeBbIe

Vibration. Evaluation of machine vibration by measurements on non-rotating parts.
Part 8. Reciprocating compressor systems

Dara BBegeHua — 2017—12—01

1 OQbnacTb NnpUMeHeHusi

Hacroswumii ctaHgapT ycraHaBnNMBaeT PyKOBOACTBO MO MPOBEAEHUID M3MEpPEeHUr BMOpaumm m knaccu-
dukauum BUGpaLMOHHOTO COCTOSIHUS MOPLUHEBbIX KOMMPECCOPHbIX YCTaHOBOK. KOHTponupyemble napameTpbl
BuOpauumu onpeaeneHsl, B NEPBYI0 o4epeab, MCXoas U3 3aaad knaccudmkaumm KOMNPeccopoB Mo Co3aBae-
MO# UMK BUBpaLMK, a Takxke 4Ns OLEHKU YCTanoCTHLIX NOBPEXAEHMUI 9NEMEHTOB KOMMPECCOPHbIX YCTAHOBOK,
Takux kak hyHAaMeHT, KOMNPeccop, racutens nynbcauud, Tpybonposoabl U BcnomoratensHoe o06opyaoBa-
Hue.

HacTosAwmit cTaHgapT pacnpoCTpaHAETCs Ha NOPLUHEBbLIE KOMNPECCOPbI, YCTAHABNMBAEMbIE HA XKECT-
Kue dyHAaMEHTBI, CO CKOPOCTSIMU BpaLeHnsi oT 120 Ao 1800 Mun—!. YcTaHOBNEHHbIE KPUTEPUM OLIEHKN OC-
HOBaHbI Ha pe3yrnbraTax M3MepeHUin Ha Kopnyce komnpeccopa. WX npuMeHsIloT Takke, YTobbl y6eauTbes, uto
cosfaBaemasi KOMNpPeccopoM BUOpaUuMsi He OKa3blBAeT YPE3MEPHOro HEraTUBHOrO BO3AEMCTBUSI HA MPUCO-
€AMHEHHbIe YCTPOICTBA, TakUe Kak racuTenb nynbcauuii unu TpyGonpoeoa.

MpumedaHue — PyKkoBofCTBO, YCTaHOBINEHHOE B HACTOALLEM CTaHAapTe, Npu HEOGXOAUMOCTU MOXET ObiTh
MPUMEHEHO K MOPLUHEBLIM KOMMNpeccopam co CKOPOCTAMN 3a NPEAENoM yCTaHOBINEHHOTo AWana3soHa. Ho npu aToM uncrno-
Bbl€ 3Ha4YeHUs 45 KPpUTepUeB OLEHKW BUOGPaALMOHHOIO COCTOSIHUA MOMyT NoTpeGoBaTh NepecMoTpa.

Hacroauwmin ctaHgapT He pacnpoCTPaHAETCS Ha NPUBOAHbLIE YCTPOMCTBA KOMMNPECCOPHBLIX YCTAHOBOK,
BMOpaUMOHHOE COCTOSHME U Knaccudukauuio KOTOPbIX CMeayeT OLUEHWBaTb MO COOTBETCTBYIOLLEN 4acTu
NCO 10816 unu gpyromy HOpMaTUBHOMY AOKYMEHTY.

YCTaHOBNEHHbIE HACTOALUMM CTAHAAPTOM KPUTEPUU MOTYT ObITb TONLKO B rpyOOM NPUONMXKEHUM UC-
nosib30BaHbl ANs OLEHKU COCTOSHUS BHYTPEHHUX SNEMEHTOB KOMMNPECCOPOB, TAKUX Kak KnanaHbl, MOPLUHU Y
nopLUHEBbIe KonbLa. OnpegeneHne COCTOAHUSA 9TUX ANEMEHTOB TpebyeT NpUMEeHEHUs1 METOA0B AUarHOCTUPO-
BaHUA, He pacCMaTpuBaeMbIX B HACTOALLEM CTaHAapTe.

Hacroawumii ctaHgapT pacnpoCcTpaHAeTCs Ha KOMNPECCOPHbIE YCTAHOBKU CRneayiowmx BUa0B:

- C BEPTUKAINbHbIM, rOPU3oHTanbHbIM, V-, W- 1 L-06pa3HbiM pacnonoxeHueMm LunvHapoB.;

- C NOCTOAAHHLIMU U MEPEMEHHBIMN PAaBOUMMKU CKOPOCTAMM;

- C NPUBOAAMM OT SNEKTPOABUraTens, ABUraTens BHyTPEHHEro CropaHus, AM3enbHOro Asuratens, napo-
BOW TypOUHbI, C peayktopamu u 6e3 peayKTopoB, C XKECTKUMU U 3nacTUYHbIMKU MydpTamu;

- CO cMa3Kon 1 6e3 cMaskn UUAMHAPOB.

Hacroswumii cTaHaapT HE pacnpoCTPaHAETCA HA TMNEPKOMIPECCOPbI.

YCTaHOBNEHHOE HACTOSALLMM CTaHAapTOM PYKOBOACTBO HE NPefHa3sHa4yeHo AN UCNONb30BaHWA B LiENsX
OLIEHKM COCTOSIHUS KOMMPECCOPHbIX YCTAHOBOK, a TaKKe ANS U3MEPEHWUIA N OLEHKM CO34aBAEMOr0 UMW aKy-
CTUYECKOro Luyma.

WsnaHue opuumanbHoe
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2 HopMaTnBHbIE CCbINKU

B HacTosiLeM cTaHaapTe McnonbL30BaHa HOPMaTUBHASA CCbINKa Ha CreayloLWmMin CTaHaapT:
ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauus, yaap
N KOHTPOINb COCTOAHUSA. Cnosapsb)

3 TepMUHbI 1 onpeaeneHus

B HacTosilleM cTaHgapte npuMeHeHbl TepMuHbl no MCO 2041, a Take cnegyowme TePMUHbI C COOT-
BETCTBYIOLLMMU ONPEAENEHNAMM.

3.1 koMnpeccopHana ycTaHoBKa (compressor system): MaluMHHbIN arperar, B COCTaB KOTOPOro BXOAAT
hyHAAMEHT, KOMNPECCOP C NOPLUHEBOW CUCTEMOMN, racuTenb Nynbcauuii u Tpybonposoasbl.

3.2 o6wumi nokasatenb Bu6pauumn (overall vibration value): OgHouncnoBas xapakrepucTuka, nony-
Yaemasi npeobpasoBaHMeM UCXOAHOTO CUrHana sMbpaummu BO BPEMEHHOI Mn YacTOTHOW 06nacTu 3agaHHbIM
obpasom.

MpuMeyvaHue — OBLMiA NokasaTeNb BUGpaLMU ONPeAensitoT 45 U3MepeHUi B AuanasoHe 4acToT oT 2 Ao
1000 'y,

3.3 vyacTtora nepexopga (corner frequency): YactoTel, pasgensiome BECb AUANas3oH 4acTtoT usmepe-
HWUI HA TPY NoAAMana3oHa, B KOTOPbLIX AN YACTOTHLIX COCTaBNAOWMX 3a71aHbl NOCTOSAHHAS aMnNAuTyaa unu
cpeaHeKksagpaTM4yHoe 3Ha4YeHne nepemMeLLeHmns, CKOPOCTH UM YCKOPEHUS.

MpumeyaHune —YacToTel nepexoaa oT MOCTOAHHOIO NEPEeMELLIEHUs K MOCTOSIHHOA CKOPOCTU U OT NOCTOAHHOA
CKOPOCTH K MOCTOAHHOMY YcKopeHUto paBHbl 10 1 200 My cOOTBETCTBEHHO.

3.4 nocraBwumk (vendor): A3rotoBuTeNb UNWU NPEACTaBUTENb U3rOTOBUTENS, NOCTABNAIOWMI KOMNPEC-
COPHYIO YCTaHOBKY.

3.5 nokynarensb (purchaser): Jluuo, 3akasbiBaloLLee KOMNPECCOPHYIO YCTAHOBKY M Onpeaensiowee Tex-
HU4eckue TpeboBaHUS K Heil.

4 N3mepeHus

4.1 O6wWwme NONOKEeHUA

OCHOBHOIT U3MEPAEMOIt BEMMUMHOII ABMAETCS CPELHEKBAAPATUUHOE 3HAYEHUE CKOPOCTH, B MM/C, B LLIK-
POKOI Nofoce 4acToT.

Ecnu B cnekTpe BubpaLnn oxuaaTces (HabnioaaoTcs) cOCTaBNAIOLLME HA YACTOTAX HUXE YacTOoTh ne-
pexoaa 10 ', TO AONOSHMTENbHO PEKOMEHAYETCA U3MEPSATL CPEAHEKBAAPATUYHOE 3HAUEHNE NEPEMELLIEHNS,
B MM WM MKM, B LLMPOKOI NOMOCE Y4acToT.

Ecnu B cnektpe Bubpaumn oxugaorcs (HabniogaoTcs) COCTABMAIOWME HA Y4acTOTaxX BbilLE YacToThl
nepexona 200 I, TO AOMNOSHUTENBEHO PEKOMEHIYETCS M3MEepPATb CPEAHEKBAAPATUMHOE 3HAYEHUE NepeMeLLe-
HUSA, M/CZ, B LLIMPOKO MONOCE YaCTOT.

MpumeyaHune — COOTHOWEHNA MeXAY BeNMYMHAMN NepeMeLLeHuns], CKOPOCTU U YCKOPEHUSA NpuBeAeHbl B
pasgene B.1.

Ha pucyHkax B.1—B.10 B 0606LieHHOM BMAE NPUBEAEHbI KPUTEPUU NPUEMKU, OCHOBaHHbIE HA U3Me-
pPEeHUsX CKOpPOCTU BUOpaummn cornacHo [3]. Kak BUAHO U3 PUCYHKOB, HUXE 4acToThl nepexoga 10 My M Bbiwe
yacToTbl nepexoga 200 Ny npeaensHoe 3Ha4YeHNe CKOPOCTU 3aBUCUT OT 4acCToTbl.

JdonycTumMble 3Ha4eHus1 06LLero nokasarensi Buépaumu npuseaeHsl B 5.3.

Ecnu 3HayeHue kakoro-nubo obuiero nokasarensi Bubpaumu nNpesbICUT rpaHuLy Mexay 3oHamu B n C
(cm. 5.2), TOo cneayeT uccnenosaTk CNekTp Bubpaummn Ans onpeaeneHnst NPUYUH Takoro NPEBbILLEHUsT U Npu-
HATUSI HEOOXOAUMbIX MEP.

MamepeHus yckopeHus smbpauumu 4acto NPOBOAAT MPKU KOHTPONE COCTOSHWUA ABUraTenen BHYTPEHHEro
cropanus. OgHaKo PyKOBOACTBO, YCTAHOBMEHHOE HACTOALUMM CTaHAApTOM, HE NpedHasHavyeHo Ans uene
KOHTPOMA COCTOSIHUA KOMMNpeccopa B LIESIOM UMK ero Yacrein (Hanpumep, knanaHos). MNpu Heo6xoauMocTH Ta-
KOro KOHTPOIA CneagyeT UCnonsL30BaTh APYrMe HOPMaTUBHbIE JOKYMEHTLI. [1peaernbHbie 3Ha4YeHUA CpeaHeKBa-
APaTUYHOTO 3HAYEHUS YCKOPEHUS B LUMPOKOI NONOCE YacTOT YCTaHOBMEHbl HACTOALLMM CTAHAAPTOM TOMNbKO
UCX0As U3 KPUTEPUSA MEXAHMYECKOI LIENOCTM KOMMPECCOPHON YCTaHOBKU M MPUCOEAMHEHHOTro 060pyaoBaHus

2
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(Hanpumep, AaTYNKOB AABMEHMUSI U TEMMNEPATYPLI UK KNanaHHbIX MEXaHU3MOB). MpeBbieHne NpeaenbHbIX
3HAYEHMI, YCTAHOBMEHHbIX HACTOSILLMM CTaH4ApPTOM AN napaMeTpa YCKOPEHUs, He 005a3aTenbHO BneYerT 3a
co60it He0BX0AUMOCTb MPUHATUA KOPPEKTUPYIOLLMX Mep. LienecoobpasHOCTb Takux Mep OObIMHO BbIABASIIOT
Ha OCHOBE aHanuaa Takux pakTopoB, KaK YyBCTBUTEMbHOCTb OTAENbHbIX 3MEMEHTOB YCTAHOBKU K BbICOKUM
YCKOPEHUSIM, Hanu4ue CrbILLKMMOTO LUyMa UMK 3BYKOBbIX MMMYNbCOB, HEOOLIMHOE NN PE3KOE M3MEHEHUE BU-
Bpauyun.

Kpome Toro, crnieayer UMETb B BMAY, YTO 3HAYEHUSI MapaMETPOB YCKOPEHUA B TOUKAX U3MEPEHUH, No-
KasaHHbIX Ha pUCyHKax 1-5, xapakrepusylor Bubpauuio 4yactein KOMNPEeCCOPHON YCTaHOBKU ((hyHAAMEHTA,
KapTepa, UMnuHapa, racutenen nynbcauuin u Tpybonpoeoaos), HO HE NPUCOEAUHEHHOTO K 3TUM YacTam 000-
pyaoBaHus.

4.2 CpeacTBa M3MEPEHUIA U U3MepseMble BENIMYUHBI

Kputepuu, ncnons3yemsie Ans knaccugukaumm nopLUHEBLIX KOMMPECCOPHbIX YCTAHOBOK NO NPOU3BO-
AuMoii umn BuBpauuu, npueeseHsl B pasaene 5. MI3BeCTHO, YTO OCHOBHas BUBpauus Takux yCTaHOBOK, Kak
npaBuno, cocpeaoTodeHa B ananasoHe ot 2 A0 300 y. OgHako Heo6X0AUMMOCTbL NPUHUMATL BO BHUMAHMWE
BCnomorartensHoe 06opyaoBaHue, COCTaBNMALLEE HEOTHEMNEMYIO YacTb YCTAHOBKW, NPUMBOAUT K MOBbILLE-
HUIO BEPXHEN rpaHuLbl AnanazoHa usmepenuin 4o 1000 My, B uensx HacTosLero ctaHaapra B kadectee 06-
LMX mokasarenen Bubpauum MCMONbL30BaHbI CPEAHEKBAAPATUYHLIE 3HAYEHUSA NEPEeMELLEeHUN, CKOPOCTU U
YCKOpPEHUs B AunanasoHe 4acToT ot 2 Ao 1000 My. B 0cobbix cnyqasx NoCTaBLUMKOM M MOKynaTenem MoxeT
ObITb COrnacoBaH APYroi AnanasoH U3MEPEHUN.

MockonbKy 06bIMHO LUMPOKOMOOCHasA BUOpaLMa KOMNPECCOPHBIX YCTAHOBOK COAEPXUT 60NbLUIOE YUCNO
YaCTOTHbIX COCTaBMAOLIMX, HE CYLLUECTBYET MPOCTbIX MaTEMaTUYECKMX COOTHOLLEHUA MEXAY Takumu napa-
MEeTpamu, Kak CpefHeKBagpaTUYHOE 3HAa4YEHNEe U NUKOBOE 3HaYEHWE ANA NepeMeLleHns, CKOPOCTU U yckope-
HUs (CM. npunoxenue D).

MpumeHsiemasa naMepuTenbHas cuctema AomkHa 06ecneynTb TOYHOCTL UBMEPEHUI CpeaHeKBaapaTUY-
HbIX 3HAYEHUI NepemeLLeHUs, CKOPOCTU U yckopeHua B npeaenax £10 % B guanasoxe ot 10 go 1000 'y n
B npegenax ot nnoc 10 % Ao muHyc 20 % B ananasoHe ot 2 Ao 10 u. Bce Tpu nsmepsemolie BenNUYUHbLI
(nepemeLueHne, CKOPOCTb U YCKOPEHUE) MOryT ObiTb ONPEeAeneHbl C MOMOLLbLIO EAWHCTBEHHOrO npeobpaso-
Barens subpaunun, B Ka4ecTse KOTOPOro NPeanoYTUTENLHO UCMNONL30BaTh akcenepomeTp. Toraa CKOPOCTb U
nepemeLyeHne Moryt ObiTb NONyYEHbl COOTBETCTBEHHO MHTErPUPOBAHUEM U ABOWHLIM UHTETPUPOBAHNEM Bbl-
XOAHOrO curHana akcenepomerpa. TpebGoBaHuA K cpeacTBam U3MEPEHUIA, UCNOMNb3yeMbIX B LIENSX KOHTPONsi
BMOPALMOHHOTO COCTOSIHMA MAaLUMH, YCTAHOBMNEHLI B [1]. PYyKkOBOACTBA NO NPUMEHEHUI0 METOA0B 06paboTku
(ycpeaHeHusi, 1Cnonb3oBaHUA OKOHHbIX (DYHKUMIA) U NPEeACTaBnNEHUss CUrHanoB BO BPEMEHHOW M 4aCTOTHOMW
obnactsax yctaHoBneHb! B [4] u [6]. O6Lwme npumepbl NpuBeAeHbI B [7].

Cnepyer y0eanTeCa B TOM, YTO NPUMEHAEMBbIE METOAbI 06paboTkM HE YXYALLAIOT TOYHOCTb U3Mepe-
Huii Bonee yCTaHOBMEHHbIX NPeAesibHbIX 3HaYeHU. CyLLECTBEHHOE BIMSIHME HA YaCTOTHYIO XapakTepucTu-
KY M3MEPUTENBLHON CUCTEMbI U NONyYaeMble 3HA4EHUA U3MEPAEMbIX BENUYWH OKa3biBAET METOA YCTAHOBKU
npeobpasosareneii. OCOGeHHO Ba)kHO 00eCcneynTb HAAEXKHYI0 MEXaHUYECKYIO CBA3bL MEXY KOMMNPECCOPOM
n npeobpa3oBaresieM B Clly4ae 3Ha4YMTENbHOM BbICOKOYACTOTHOM BMBpaumu. PYKoBOACTBO NO KPEMMEHUIO aK-
CEenepoMETPOB YCTAHOBIEHO B [2].

MpumMeyaHune — YcraHoBNEHHbIE NpefenbHble 3Ha4YeHNs BUGpaLu He NPUMEHUMEI, €Cri MOAa KOMNbLIEBbIX
konebaHuii racuTenei nynbcauum UMeET CYLLECTBEHHO BLITAHYTYIO hOpMY, a Takxe B criyqae TpyGonpoBoAOB GONbLIOro
AunameTpa.

4.3 TOYKU U HanpaerneHUA U3MepeHun

4.3.1 Toukn namepeHun

MuHuManbHbIi HaBop TOMeK U3MepeHuii BUBpaLMKM NokasaH Ha pUCYHKax 1—>5 1 BKNoYaeT B cebs:

- BCe mecTa GoNTOBOro KpenneHus Ha PyHAaMEHTE;

- K&XAbl Yron Ha BEPXHEN NOBEPXHOCTU KOpMNyca KOMMPeCcopa;

- TOUKY Mexay UunuHapaMy Ha Kopnyce Komnpeccopa, ecnu Yncno UMnuHapos Aea u bonee;

- KaXKabIn UMnMHApP (Ha draHLue-KpbILWKE B MECTaxX ¢ MakCMMaInbHOW XXeCTKOCTbI0);

- KaXkaoe yCcTpoWCTBO (COCYA) ANA BblpaBHUBAHMA MynbCauuii AaBneHust (Ha BXOAHOM U BbIXOAHOM
dnaHuax, a Takke Ha KpblLLKEe YCTPOMCTBA);

- BO BCEX KpUTUYECKUX TouKax Tpybonposoaa (ONpeaensioT no pe3ynsratam MHCNEKLMM U COrmalLeHus
C nokynarenem).
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MpumeyaHne — B cucteMax KOHTPOIS COCTOSIHUS YacTO MUCMONb3YIOT KPENNeHWe akcenepomeTpa Ha Hanpae-
naowen kpenukonda. Bubpaumio n3mepsiot B HanpaesneHWn CUnbl, C KOTOPON Kperukond AENCTBYET HAa HAaNPaBNAOLLYIO;
ANs ropU3OHTanNbHbIX KOMNPECCOPOB 3TO BepTUKanbHoe HanpaeneHue. OnbIT NOKasbIBAET, YTO B CNyYae ropn3oHTanbHbIX
KOMMPECCOPOB U3MEPEHUA HA HaNPaBNAIOLWENA KpeiLkonda ABNAIOTCS NONE3HbIM AONONHEHUEM K USMEPEHUAM B APYUX
TouKax, 4tobul cyauTb 06 yrpose uenoctu ycraHoBke. MeTtoa usmepeHus Bubpauum Ha Hanpasnsowen kpenukonda npm-
Be€eH B npunoxexun C.

1 — 6onToBOE KpenneHne; 2 — yron Kopnyca; 3 — TouKa Mexay uunuHapamu; 4 — naHey umnulapa;
5 — yCTPOWCTBO BbIPaBHNBAHNA Nynbcauuii

MpumedyaHwune — YKkazaHHbIE TOYKN NCTIONb3YIOT A1 BCEX KOMMPECCOPOB C FOPU3OHTaNBbHBIM PACNONOXKEHNEM
LUWVMHAPOB (4N15 YNPOLWEHNS PUCYHKa HA HEeM MOKa3aHO TOMbKO MO OAHOW TOYKe Kaxaoro Bumaa). [ononHWTEnNsHO ¢ no-
CTaBLUMKOM AOIKHA ObiTb cornacoeaHa Todka M3MEPEHW Ha TPpyGonpoBose (Ha pyCyHke He nokasaHa). HanpaeneHwve
M3MEepEeHUN B KaxKaon To4ke — cornacHo 4.3.2.

PucyHok 1 — Touku nsmepeHmnin Ha KOMNPECCOoPe C FOPU3OHTaNbHBLIM PAcroNOXEHNEM LIMNNHAPOB



rOCT P UCO 10816-8—2016

1 — BonToBOoE KpenneHue; 2 — yron kopnyca; 3 — Touka Mexay UunuHapamu; 4 — chnaHew, LMNMHAPA;
5 — ycTpoiicTBO BbipaBHMBaHWA Nynbcauuni

MpumeyaHne — YkazaHHbIe TOYKM UCMONb3YIOT ANS1 BCEX KOMMPECCOPOB C BEPTUKANbHBLIM PACTIONOXKEHN-
eM UMnMHAPOB (ANs YNPOLLEHUS1 PUCYHKA HA HeM MOKa3aHO TOSIbKO MO OAHON TOYKe Kaxaoro Buza). JononHMTenbHO
C NOCTaBLUMKOM JOMmkHa ObITb COrMacoBaHa To4ka u3MepeHuid Ha Tpybonposoae (Ha pUCyHke He nokasaHa). Hanpasne-
HUE U3MEPEHUN B KaXKaO0N TOUKe — cornacHo 4.3.2.

PucyHok 2 — Toukn U3MepeHunii Ha KOMMNPECCoPe C BEPTUKANbHBIM PACMONOXeHNEM LIMMMHAPOB
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1 — BonToBOE KpEnneHne; 2 — yron kopnyca; 3 — Touka MEeXay LMnmHapammn (ECnm Yncno umnuHapos 6onee aByx);
4 — chnaHey unnuHapa; 5 — yCTPONCTBO BbipaBHUBAHUA Nynbcauunii

MpumMeuaHunWe — YkasaHHble TOUKM UCMONL3YIOT AN BCEX KOMMpeccopoB ¢ V-00pasHbIM pacronoXeHu-
€M LUMIUHAPOB (AN YNPOLLUEHNST PUCYHKa Ha HEM MOKasaHO TOMbKO MO OAHOW TOYKE KaxKAoro BuAa). [JonorHUTEnsHo
C MOCTaBLUMKOM A0mKHa ObITb COrfacoBaHa Touka U3MepeHuin Ha TpybonpoBoae (Ha pUCYHKe He nokasaHa). Hanpaene-
HME NU3MEPEHNI B K&XKA0M TOUKE — cornacHo 4.3.2.

PucyHok 3 — Touku namepeHuin Ha komnpeccope ¢ V-00pasHbiM pacnonoXeHem LunmHapos
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1 — 6onToBOE KpPEenneHne; 2 — yron Kopnyca; 3 — TouKa MEXAY LNNMHAPamMm (ecnmn Ynucno uunuHapoe bonee tpex);
4 — dnaHey unnuMHApPa; 5 — yCTPONCTBO BbIPABHUBAHUA NynbCcauuit

TpumMeuyaHune — YkazaHHble TOYKU UCMONbL3YIOT NS BCEX komnpeccopos ¢ W-06pasHbiM pacnonoxeHnem
UMNMHAPOB (NS YNPOLLUEHUST PUCYHKA Ha HEM MOKa3aHO TOMbKO MO OAHOW TOYKE Kaxaoro Buaa). [1ononHUTENsLHO C no-
CTaBLLVKOM [lomKHa OblTb cornacoBaHa Touka M3MepeHur Ha Tpybonpoeofe (Ha pucyHke He nokasaHa). HanpaeneHue
N3MEpPEHUI B KaXKO0N TOUKe — corfnacHo 4.3.2.

PucyHok 4 — Toukn namepeHuin Ha komnpeccope ¢ W-o6pasHbiM pacnonoXeHUeM LMnmHapoB
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1 — 6onToBOE KpenneHue; 2 — yron Kopnyca; 3 — Touka MexXay LunuHapamu (ecrv Yncno LanuHApoe Gonee AByx);
4 — cbnaHew UMNMHAPA; 5 — yCTPOWCTBO BbipaBHUBAHWUA Nynbcauuii

MpumMeyaHuUe — YkazaHHble TOUKM UCMOSIb3YIOT AN BCEX KOMMPeccopoB ¢ L-o6pa3HbiM pacrionoXeHnem
UMNMHAPOB (A5 YNPOLLEHUS PUCYHKa HA HEM MOKa3aHO TOMbKO MO OAHOW TOYKE Kaxaoro BuAa). [ononHUTeNbHO ¢ no-
CTaBLUMKOM AOMkHa ObiTb cormacoBaHa Touka U3MepeHUi Ha TpyGonpoBoae (Ha pucyHke He nokasaHa). HanpaeneHve
M3MEpEHU B KaXKOoWn Touke — cornacHo 4.3.2.

PucyHok 5 — Toukn nsmepenuii Ha komnpeccope ¢ L-o6pasHbiM pacnonoxeHuem WunuHapos

4.3.2 HanpaBneHusi usmepeHui

U3mepeHuns NpoBOAST B CNeAyoLWNX HaNpaBneHNAX:

a) KOMNPECCop C ropM3oHTarNbHLIM PAcNONOXEHUEM LMNUHAPOB:

- B KaXA0W TOYKE U3MEPEHMIA B TPEX B3aUMHO NEPNEHANKYNSAPHBIX HanpaBneHnsax X, Y u Z, kak nokasa-
HO Ha pucyHke 1;

b) komnpeccop ¢ BepTUKanbHbIM pacnonoXeHWeM UMNUHAPOB:

- B KaK0i TOHKE M3MEPEHUIA B TPEX B3aUMHO NEpNeHAUKYNAPHbIX HanpasneHuax X, Y u Z, kak nokasa-
HO Ha pUCYHKe 2;

C) komnpeccop ¢ V-06pasHbiM pacnonoXeHnem UMnMHapoB:

- B KaX4O0WN TOUKe U3MEepeHuiA Ha yHAAMEHTe, Kopnyce, YCTPOWCTBE BbipaBHMBAHUS Nynbcauui u Tpy-
Bonposoae B Tpex B3auMHO NeprneHANKYNSpHbIX HanpasneHusax X, Y u Z, kak nokasaHo Ha pucyHke 3,

- Ha KaXaoMm uvnuHape B Tpex B3auMHO NepneHAuKYNApHbBIX HanpaeneHusx X1 (nepneHavkynsipHo
LLTOKY NOPLUHA), Y1 (NepRerHANKYNAPHO K LITOKY NOPLUHA) U Z1 (NapannenbHO LUTOKY NOPLUHS), Kak NOKa3aHo
Ha pucyHke 3;

d) komnpeccop ¢ W-06pasHbiM pacnonoXxeHUeM LUNuHAPOB:

- B K@XA0WA TOYKE N3MEPEHUA Ha dPyHAaMeHTe, Kopnyce, YCTPOWCTBE BbipaBHUBaHUS nynbcauuin n Tpy-
Sonpoeoae B Tpex B3aWMHO NeprneHguKynapHeIX HanpaBneHusx X, Y u Z, kak nokasaHo Ha pucyHke 4,

- Ha KaXAoM LUNUHApe B TpexX B3aUMHO MepneHAuKynsapHbIX HanpaeneHnsx X1 (nepneHamkynspHo
LUTOKY NOpLUHS), Y1 (NepneHanKynapHO K LUITOKY NOpLUHA) 1 Z1 (napannenbHO LUTOKY NMOPLUHS), Kak NoKasaHo
Ha pUCyHke 4;

€) komnpeccop ¢ L-o6pasHbiM pacnonoxeHnem LunnHAPOB:

- B KaXA0l TOUKe U3MEepeHuii B TpeX B3anMHO NepneHANKYNSpHbIX Hanpaenerusx X, Y n Z, kak nokasa-
HO Ha pucyHke 5.

8
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4.4 YcnoBua nsamepeHun

M3mepeHus npoBoaAT NpW AOCTXKEHUM KOMMPECCOPHOWN YCTAHOBKOW YCTAHOBUBLLETOCH pexuma pabo-
Tbl C 3a4aHHON pabouenn Temnepatypon. OO Nokasarens BUOpauuM Ansi Kaxaown BenuuuHbl (nepeme-
LLEeHU, CKOPOCTN UMK YCKOPEHUA) ONPeAensioT KaKk MakCuMarnbHoe CpefiHeKBapaTu4ecKkoe 3Ha4YeHue aTon
BENUYUHBI B AMANa30He YacToT U3MepeHui Ans pasHblx pabounx ckopocteit, pabouux ycnosuii (auddepeH-
LUanbLHOro AaBneHus, TeMnepaTypel), nepekaynsaemblX rasos (HanpuMep, asora npu Nycke KOMNPeccopa),
HeHarpy>keHHbIX COCTOSIHUIA U MPU Pa3HOM YKChEe NapanfenbHo paboTaloLwMX KOMNPeCCOopPOB.

KOHCTPYKUMS, Ha KOTOPOI YCTAHOBNEH KOMNpeccop (GETOHHOE OCHOBAaHME MNKM MeTannuveckas nnar-
cdopma), He A0mMKHA UMETb BbIPaXXEHHbIX PE30HaHCOB B AMana3oHe 4acTtoT BUuOpauuu, co3gaBaemon KOM-
NPEeCCOPHON YCTaHOBKOMN.

4.5 3anucb pe3ynsLraTtoB U3MepeHun

3anucb pesynsTaTtoB MI3MEPEHUIN AOIMKHA CONPOBOXAATLCA 3aNMCIMN BCEX BaXKHbIX CBEAEHUI, onpeae-
nAlLWwmx ycnosus paborbl KOMNPECCOPHON YCTAHOBKU, @ Takke UH(OpMaLmen 0 NPUMEHAEMBbIX CpeacTBax
M3MepPeHun (CM. NPUNOXEHNE A).

5 BubpauuoHHbIe Kputepumn

5.1 NapameTpbl BUGpauum

BuGpaumnoHHble KpUTepUM yCTaHOBMNEHbI AN 00LWUX noka3arenei Bubpauum, BbIpXXEHHOW B eANHMLAax
nepeMeLLeHns, CKOPOCTU U YCKOpeHus (CM. 4.4).

5.2 30HbI BUGPALIMOHHOrO COCTOAHUS

5.2.1 O6wwKe nonoxeHus

Ons KONU4YEeCTBEHHOro onucaHus Bubpauun, co3gaBaeMoin KOMNPECCOPHOW YCTAaHOBKOM, U Bbiauu pe-
KOMEeHAaLMiA N0 BO3SMOXHbIM AEHCTBUAM BBOAAT NOHATME 30H BUOPALMOHHOIO COCTOSHMA Ans o0LMX noka-
3arenei Bubpayum. YMcnoBble 3HaYEHWUS TPAHUL, 30H HE NPeAHAa3HaYeHbl CIYXXUTb B KAYECTBE TEXHUYECKNX
YCNOBWI NPU NPUEMOYHBIX UCTILITAHUSX, HO BMECTE C TEM 3T rpaHuLbl MOTYT BbITk MCNONb30BaHbLI B KA4YEeCTBE
PYKOBOACTBA C TeM, UTOObI N36eXxaTb Ype3MepHO 3aBbILLEHHbIX U HEpeanucTu4eckux Tpedosanuii k Bubpauum
yCTaHOBKMW. B page crnyvaes ans kOMnpeccopoB HEKOTOPbLIX TUNOB MOTYT ObiTb OTMEYEHLI 0COBEHHOCTH, Tpe-
OytoLme N3MEHeHNs! 3HaYEHUN rpaHnLy 30H (B OOSbLLYIO UM MEHBLLYIO CTOPOHY), YTO SIBMAETCA NPEeaMETOM
cornalleHus Mexay nokynarenem u noctaBLmkom. IMpu 3ToM 06bI4HO HEOBX0AMMO OBBACHWUTL NPUYMHY AaH-
HbIX U3MEHEHWI 1, B YaCTHOCTU, NMOATBEPAUTb, YTO YCTAHOBKA He ByaeT noaBepratbCa ONacHOCTH npu pabore
¢ Bubpauuen NoBbILLEHHOTO YPOBHS.

BeoauTcsa cnepyiowas knaccudukauus 30H BUGPaALMOHHOTO COCTOAHUS.

30HbI A 1 B: KomnpeccopHble yCTaHOBKW, BUBpaLMS KOTOPLIX NOMagaeT B 3TH 30HbI, 0BbIYHO CYMTAIOT
NPUrogHLIMU ANA AanbHeRWwen akennyaraumuu 6e3 orpaHUYEHUA CPOKOB.

30oHa C: KomnpeccopHble yCTaHOBKM, BUOpaLMsa KOTOPbIX Nonagaer B 3Ty 30HY, 00ObIMHO paccmatpu-
BAIOT KaK HENpPUrogHble Ans ANUTENbHON HenpepblBHOW paboTbl. OBbIMHO Takne yCTaHOBKWM MOTYT OYHKLMO-
HWPOBAaTb OrpaHUYEHHbIN Nepuos BpeMeHu, Noka He NOABUTCA NoaxoAsiLLas BO3MOXHOCTb ANA NPOBEAEHUS
PeMOHTHbIX pabot. CneayeT NPOBECTU aHANIM3 COCTOSAHUA YCTAHOBKU, KOTOPbIA Gbl MO3BOMWI NOCTABLLMKY W
NOKynaTento NPUIAiTU K COrnaLleHmnio 0 BO3MOXXHOCTW ee ANUTENbHON 6e30MacHoi aKcnmyaTauum.

3oHa D: YpoBHu Bubpauuu B A4aHHONW 30HE OOLIMHO paccMaTpUBAIOT KaK AOCTaTOMHO CepbesHble, Ans
TOro 4T06bI BbI3BaTL MOBPEXAEHNE KOMIPECCOPa U NPUCOEANHEHHOTO 0BopyA0BaHUS.

OnucaHne 30H COCTOAHUSA ANs1 NOPLUHEBbIX KOMMPECCOPHbLIX YCTAHOBOK NPMBEAEHO B Tabnuue 1.

Tabnuya 1— 30HL BUGPaALMOHHOTO COCTOAHUS

3oHa [unanasoH BuBpaLyoHHoe co- OnucaHue (cm. Takxe NpuMeYvaHns)
CTOAHKEe
A Hwxe rpanuypl | Mprnemnemoe KomnpeccopHble ycTaHOBKM, BUBpaLma KOTOPbLIX Nonagaer B STu
A/B 30HbI, OOLIMHO CHUTAIOT NPUroAHEIMU AN AanbHeillen sKennya-
B OT rpanmup A/B Tayum 6e3 orpaHNYeHUs CPoKoB
fo rpaHuuel B/C
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OkoH4aHue mabnuupi 1

BubpaunoHHoe co-
3oHa HunanasoH CTOSHVE OnucaHue (CM. Takxe npumMevaHna)
Cc OT rpaHuusl B/C | HeonpepeneHHoe Heo6xoaMM aHanus u BO3MOXHbLIE KOPPEKTUpYIoLWMe AeACTBUS.
Zo rpaHuusl C/D MocTaBLUMKY W MoKynaTento crefyeT pellnTs, NPUroAeH Nk KoM-
npeccop ANs AnuTensLHON 6e3onacHoit akennyaTayuu
D Belle rpanuubl | Henpuemnemoe Kak npaBuno, HeoGXo4MMbl CPOYHbIE KOPPEKTUPYIoLLUE AeiCTBUA
C/D Wnn HesaMeaMTeNbHbI 0CTaHOB (CM. NpUMevaHue 3)

MpumeyvyaHune 1 — YucrnoBble 3HA4EHUS IPaHNL, 30H HE NPUMEHSIIOT ANS UCMLITAHWI Ha CTeHAE, NMOCKOMbKY
YCNOBWA 3TUX UCMBITaHWI CYLLECTBEHHO OTMMYAlOTCA OT YCNOBUIA Ha MecTe NPUMEHEHUS 3a CHET Pa3HULibl B XXECTKOCTH
dyHAameHTa, cnocobax KpemneHus, Harpysku, MOTOKe W COCTOSIHUM rasa, pesoHaHcax, paboTe 3NeMeHTOB yCTaHOBKU
n np. Micxoasa n3 onbiTa M3roToBUTENS, AN UCMLITAHWIA Ha CTeHAE MOTYT ObiTb NPeANoXeHbl ApYrne 3Ha4eHUs rpaHul,
KOTOpble CriefyeT cornacoBaThb C Nokynarenem.

MpumeyvyaHune 2— 3oHa B BBegeHa, 4Tobbl onpegennuTb rpaHuLsl A/B n B/C, koTopble MOTyT MCNOMb30BaTLCA
B CNpaBoYHbIX Lenax. NcnbiTaHnsa, npoBefeHHbIE B OCHOBHOM ANl HU3KOCKOPOCTHLIX MaLUUH ¢ NOCTOAHHBLIMU paboqu-
MW YCINOBMSAMM, MOKa3bIBAIOT, YTO AN BonbLUMHCTBA MalUWH 3HaveHUsi obLero nokasarens Bubpayun cocpeoTodeHbl
BONu3u rpanuyel A/B.

MpumedyaHune 3 — Ecnu 3HadeHne obllero nokasarens Bubpauum AN CKOPOCTU B TOYKE Ha MMABHOM
TpybonpoBsofe HaxoauTes Bollle rpaHubl C/D, To 310 He ob6a3aTenbHO o3HavaeT BuICTpoe HakonneHWe ycTanocTHbIX
noBpexaeHuii B aToM TpybonpoBoge. Takme noBpexaeHUs Yalle byayT UMeTb MeCTO B OTBOAHbIX Tpybax manoro gua-
MeTpa (Hanpumep, KOHLEHCaTOOTBOAYMKE) UNKU B NPUCOEAUHEHHOM K rmasHOMY Tpybonposoay obopyaosaHun (Hanpu-
Mep, AaTynkax AaeneHus u Temnepartypbl). BerneacTBue aToro He pekoMeHAyeTes paccMaTpuBaTh BO3MOXHOCTb He-
MefIEHHOro 0CTaHOBa MalUMHbI, €CMU BbIMOSIHEHBI CreAYIoLLMe YCIIOBUS:

- MakcumarnbeHoe CpefHekBajpaTuyHOe 3Ha4YeHne cKopocTU Ha TpybonpoBoge He npesbilaeT 45 MM/c;

- OT rMaBHoro TpybonpoBoga He oTBeAEHb! TPYObI Manbix AUAMETPOB M K HEMY He NpUCoeUHEHO BCNOMOraTenbHoe
obopyaoBaHue, AN KOTOPbIX HabntofaroT 6onbluMe 3HaYeHUs CKOPOCTH;

- 06LWuiA nokasaTene BUGpaLumn TpybonpoBoda Ans NepeMeLleHnst HaxoaUTCs HKe rpaHuybl C/D;

- aHanwua, BbINOMHEHHbIA KakuM-NMB0 aHanUTUYeckuM METOAOM, METOAOM KOHEYHLIX AMTEMEHTOB UMK C UCNONb30Ba-
HUEM NPSAMBIX U3MEPEHNA MEXaHNYEeCKNX HanpsKeHU NS ceveHnsa TpybonpoBoda NoKa3blBaeT, YTo €ro YCTanocTHble
NOBPEXAEeHUS MaroBEPOSTHbI;

- MOCTaBLUMK W MOKyMaTenb NPULLIMW K COrnalleHnto 0 BO3MOXHOW AONTOBPEMEHHOW SKCMIyaTaLun yCTaHOBKN Npu
NoBbILLEHHOW BUBpauum;

- UCKITHo4EHa BO3MOXHOCTb TOrO, YTO AaHHasi NoBLILLEHHas BUOpaLms obycnoBneHa Bo3ByxgeHUeM MexaHU4eckux
PE30HaHCOB YacTell yCTaHOBKM.

5.2.2 Kputepuu npuemku

Kputepuu npuemkm no nokasarensm subpauum AOMKHbI ObITb NPeAMETOM COrNaLLeHUst MeXay nocTas-
LUMKOM W nokynaTtenem. Tabnmua 1 MOXeT GbITb UCNONb30BaHAa B KAYECTBE PYKOBOACTBA ANS ONpeAeneHns
KpUTEPUEB NMPUEMKM Kak A4S HOBOTO, Tak M AN BOCCTAHOBNEHHOro 060pyaoBaHus.

5.3 MpaHuLUbI 30H BUOPALIMOHHOIO COCTOSIHUSA

5.3.1 Yucnosbie 3Ha4YeHuUA

UncnoBble 3Ha4YeHUs rpaHnL 30H BUDPaLMOHHOMO COCTOSAHUS, ONpeaenieHHbIX Yepe3 obLye nokasaresnm
BMOpaLun Ana nepemeLLeHuns, CKopoCTU U YCKOPEHUA, Ans KOMNPECCOPOB C FOPU3OHTAsIbHLIM Y BEPTUKATb-
HbIM PacnonoXeHuem LMNMHAPOB NpUBeAEHbI B Tabnuuax 2—4 v rpadudeckn n3obpaxeHsl B npunoxeHuu B.

Ecnu He ycTaHOBNEHO MHOE, TO ANs KoMpeccopos ¢ V-06pasHbiM n W-06pasHbiM pacronoxeHneM Ly-
NUHAPOB NMPUMEHSIOT TE e 3HaYeHWsA, YTO U ANSA BepTUKanbHbIX KOMNpeccopos. B cnyvae L-o6pa3Horo pac-
NOSIOXKEHUS UUINMHAPOB AN BUOpaunm LUMIMHAPOB UCNOMb3YIOT 3HAYEHUS, YCTAHOBMEHHbIE AN LUIIMHAPOB
BEPTUKANBLHOIO MU rOPU3OHTaNLHOrO KOMMNPECCOPOB, B 3aBUCUMOCTM OT HanpaBleHUs X04a LUTOKA NOPLUHS.

3Ha4eHusn, yCTaHOBMNEHHbIE ANS Tpybonposoaa, MOTYT UCNONb30BaTLCA B KAYECTBE NEPBOrO NpeaBapu-
TENbHOro KPUTEPUA Anst OTBOAHBLIX TPYO Manoro guamerpa, OA4HaKo MCMONb30BaTb 3TU 3HAYEHUS CrnefyeT ¢
OCTOPOXHOCTbIO, MOCKOSLKY OLIeHKA BUOpaLun OTBOAHLIX TPYG B 3HAYMTENLHOW CTENEHU 3aBUCUT OT Ka4yecTBa
NX CBaPKU, CBONCTB MEXAHUYECKUX COEANHEHUN ITUX TPYD C APYrMMU aneMeHTamu yCTaHOBKU U 3aKpensieH-
HbIX Ha Tpybax yCTponcTaax.

5.3.2 Bnuanue cnocoba yctaHOBKM U (hyHaaMeHTa

3HaveHus obwmx nokasarenen BuGpauuu, npueeaeHHble B Tabnuuax 2—4, NPUMEHAIOT B Cry4yae,
KOraa KOMNPEeCcCOopHaA YCTaHOBKA, BKOYAA KOMNPECCOP U NPUBOAHON MEXAHWU3M, 3aKPEMMEHbl HA KXECTKOM
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GeTOHHOM chyHaameHTe. B crnyyae yCTaHOBKM HA MeTannuyeckyto nnardopmy, ata nnardopma cama gomkHa
obnagaTb 4OCTaTOMHON XECTKOCTbIO U, KPOME TOro, ObITb XECTKO YCTaHOBNEeHa Ha 6€TOHHOM (byHAaMeHTe.
OnopHble KOHCTPYKLMKU (OETOHHBIA hyHAAMEHT 1M nnaTtdopMa) He AOMKHbI COBEPLUATL PE3OHAHCHLIX KOne-
6aHui. [JaHHble Tabnuy 2—4 He NPMMEHUMbI, KOra ONOPHAas KOHCTPYKLUUA YCTaHOBEHA Yepe3 CUCTEMY BU-
6pounsonsaummn (HanpumMep, NPyXuHbl). B aTOM cnyyae rpaHuLbl 30H BUBPALMOHHOTO COCTOSIHUSA AOIMKHBI ObITb
COrnacoBaHbl MeXAy NOCTaBLUMKOM U MOKynaTenem.

Tabnuya 2 — paHnLpl 30H BUGPaLMOHHOrO COCTOSIHUS AT STIEMEHTOB KOMINPECCOPHOI YCTaHOBKM, onpeAeneHHbIe
Yyepes cpefHeKBagpaTuyHoe 3Ha4eHne nepeMeLLieHmns, Mm

lopusoHTanbHbI KoMnpeccop BepTukanbHbIi KoMnpeccop
OnemMeHT yCTaHOBKN

A/B B/C C/iD A/B B/C C/iD
dyHAaamMeHT 0,032 0,048 0,072 0,032 0,048 0,072
Kopryc (BepXHas NOBEPXHOCTL) 0,084 0,127 0,191 0,084 0,127 0,191
Lununap (nonepek xoAa LUTOKa MNOPLUHSA) 0,139 0,207 0,310 0,170 0,255 0,382
Linnungp (sgonb xoAa LUTOKA MOPLUHS) 0,170 0,255 0,382 0,139 0,207 0,310
YcTpoiicTBO BblpaBHMBaHWA NynbcaLuit 0,202 0,302 0,454 0,202 0,302 0,454
Tpy6onposoa 0,202 0,302 0,454 0,202 0,302 0,454

Ta6nuua 3— MpaHuubl 30H BUGPELMOHHOIO COCTOSIHUS AMNS ANeMEeHTOB KOMNPECCOPHOIA YCTaHOBKW, ONpeAeneHHbIe
yepes cpefHeKBaApaTUHHOE 3Ha4YeHUEe CKOPOCTH, MM/C

lopusoHTanbHbIN KOMNpeccop BepTukanbHbIli komnpeccop
OneMeHT yCTaHOBKN

A/B B/C C/D A/B B/C C/D
OyHpameHT 2,0 3,0 45 2,0 3,0 45
Kopnyc (BepxHsA NoBEpXHOCTb) 53 8,0 12,0 53 8,0 12,0
LinnmHap (nonepek xoAa LUTOKA NOPLUHS) 8,7 13,0 19,5 10,7 16,0 24,0
LinnuHap (Boonb xofa LUTOKa MOPLUHS) 10,7 16,0 24,0 8,7 13,0 19,5
YCTPONCTBO BblpaBHUBAHWSA NynbcaLmid 12,7 19,0 28,5 12,7 19,0 28,5
Tpy6onposog 12,7 19,0 28,5 12,7 19,0 28,5

MpumeyaHue — B oTHoweHUW BMBpaLmm, npeskiwatoLlei rpaHuly C/D, — cM. npumeyaHue 3 k Tabnuue 1.

Tabnwuya 4 —paHnLbl 30H BUGPALWMOHHOTO COCTOAHUS ATNA 3NIEMEHTOB KOMMPECCOPHOW YCTaHOBKU, ONpeAereHHble
uepes cpefHeKBagpaTUIHOe 3HaueHne YCKopeHus!, M/c2

[opU3oHTanNkBHLIN KOMNpeccop BepTukanbHbIi komnpeccop
SrneMeHT yCTaHOBKM

A/B B/C C/D A/B B/C C/D
dyHaameHT 2,5 3,8 57 2,5 3,8 57
Kopnyc (BepxHss NOBEPXHOCTL) 6,7 10,1 15,1 6,7 10,1 15,1
Linnunap (nonepek xoAa LITOKa NOPLUHSA) 10,9 16,3 245 13,5 20,1 30,2
Linnungp (sgonb xofa LUTOKa NMOPLUHS) 13,5 20,1 30,2 10,9 16,3 245
YCTpoICTBO BblpaBHUBAHUS Nynbcaluit 16,0 23,9 35,8 16,0 23,9 35,8
Tpy6onposog 16,0 23,9 35,8 16,0 23,9 35,8

5.3.3 Bubpauusa B HanpaBneHuu xo4a WTOKA NOPILHSA
Cunbl, AelCTBYIOLIME NPU pacLLUMPEHUN ra3a B LUNMHApPE, Bbi3biBaloOT BUOpAUMIO B HanpaBneHumn xoaa
LUTOKA MOPLLHA, KOTOpas B o0Liem cryyae Bbile, YeM B MONepedYHoOM HanpaBneHuu. 3ta Bubpauus, B CBOIO
oyepe/ib, Bbl3bIBAET MEXAHUYECKUE HANPSHXKEHNUS PACTSDKEHUS U CXKaTUS, KOTOPbIe, Kak NpaBuno, MeHee onac-
Hbl, YeM U3rMbHbIE HanpsXeHUs, CBA3aHHbIE C MONepeYHol Bubpauuen UunmHapoB. Mo aToi NpuYnHe B Ha-
npaBneHnn Xo4a LUTOKa NopLUHA AoNyCTUMa BUOpaLus 6onee BbICOKOrO YPOBHS.
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5.3.4 BuGpauua BepTUKasibHbIX KOMNPECCOPHbIX YCTAHOBOK

Ons BepTUKanbHbIX KOMNPECCOPOB AONYCTUMbI B0Mnee BbICOKME YPOBHU BUOpaLMM B MONEPEYHOM Ha-
npaBfiEHUM, YEM B HaMpaBNEeHUU XOAa LUTOKA NOPLUHA. OTO CBA3AHO C TEM, YTO Takue yCTaHOBKM obnaaator
MEHbLLEW XXECTKOCTbIO B nonepevyHoM HanpasJieHUKU, 4eM yCTaHOBKW C TOPU3OHTAalIbHbIM PaCnonoXXeHUEM Lin-
TIMHOPOB.
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Mpunoxexue A
(o6a3arenbHoe)

ConpoeoauTenbHbie CBeAeHUs! K pe3yrnkrataM u3MepeHuii

A.1 CBefieHUs1 O KOMNPECCOPHOW YCTaHOBKe

Kak npaBuno, NpuBogAaT cneaytowme ceeferna o6 obcnesyeMoM o6opyoBaHuK:

Bua uHdpopmauuum

YHuKanbHbIn ngeHTudukaTtop komnpeccopa:

Tun Komnpeccopa:

Yucno uunuHapos:
KoHdpurypauus:

HoMmuHansHas ckopocTs, MuH—!:
Cnoco6 ynpaBneHusi BpaleHUeM:

MpumMepbl
3aBogckoit Homep
["a3ofoxUMHOI KOoMMpeccop

BepTukanbHbIi, L-o6pasHbiii

C NOCTOSIHHOW CKOPOCTbIO, C NEPEMEHHO CKOPOCTbLIO

Jvanason ckopocTeit, MuH~! (ANs komMnpeccopos

C NepeMeHHO CKopoCTbio):
HoMWHanbHasa MOLWHOCTb, KBT:
Onopa koMnpeccopa:

Cnocob cLenneHus Banoe:
Cnocob yrnpasneH1si NOTOKOM:

Tun npusoga:

YKecTkuid pyHAaMeHT, ynpyroe kpenneHue
YKectkas mydTa, rubkas mydra

Pasrpy3ouHblid knanaH, obBoAHasi cucteMa, MepTBOe
NpOCTPaHCTBO,

OneKTpogsuraTens, ABUratenb BHYTPEHHEro cropaHus

A.2 CBeneHUA © NpoBeAeHHbIX U3MEepPEeHUsX

MPUBOAST CReAyroLMe CBELEHMUS O NPOBEAEHHBIX MBMEPEHUSX 1 U3MEPUTENBHON CUCTEME:

Bua uHdopmauum

[Jata 1 Bpems namepeHmii:

OnucaHue cpencTBa U3MEPEHWIA:
TouKkKU n3amepeHuit:

EAVHWULBLI M3MepeHniA:

Namepsaemblil napameTp:

Bua v npefgcraBneHne nsmepeHuit:
Tun npeobpasosarens:

Cnocob KpenneHus npeobpasosaTens:
Cpeactea 06paboTku curHana:

Kanu6pogka:

Mpumephl

YepTex (NpefnouTUTENBHO), ONUcaHne unm ycriosBHoe o6o3HaqeHune
MM/C, MM, MKM, M/C?

CpegHekBagpaTudHoe 3Ha4yeHue (r.m.s.)

B Wwmpokoi nonoce 4acToT, CNEKTP, BpeMEHHON curHan
AKcenepomeTp, BUXPETOKOBLIN faT4nK

Py4HO Wyn, MarHuT, WNunbKa, Knewn

®DUNETP (C yKasaHWeM YacToT cpesa), YUCIIo KaHaroB, cnocob yepegHe-
HUS, TUM OKHa

[ata 1 MecTo nocneaHeii kanmépoBKu

Takke ykasblBatoT JaHHble 06 YCNoBUAX paboThl yCTaHOBKM, BadKHblE ANA NPaBUMbHON WHTeprpeTauun pesynsra-

TOB U3MEPEHUN:
Bua nHcbopmauum
CKOpOCTkL BO BpeMs NaMepeHuid, MuH=":
MoLLHOCTL BO BPEMS U3MEPEHWIA:
PaboTa KkoMnpeccopa B CUCTEME:

YCrIoBUS HarpysKku Ha KoMnpeccop:

Cnoco® pa3arpysku:

Paboune napameTpsl:

Mpumepbl

OAWHOYHBIA KoMnpeccop, paboTatolyuii NapannensHo ¢ ApYyruMiu KoM-
npeccopamu

ﬂpOLlEHT Harpysku, war uaMeHeHUA Harpysku

[naBHoOe unun CTyneH4aTtoe U3MeHeHne NonoXXeHns KnanaHa, qDVIKCVIpO—
BaHHOE UNn nepeMeHHoe MepTBOE NPOCTPaHCTBO

[asneHune, TemnepaTtypa, COCTaB NepekavnBaemMoro rasa
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A.3 [ipyrue cBeaeHus

B pononHeHune k cBefeHUAM, ykasaHHbIM B pasgenax A.1 n A.2, MoxeT ObITb NpuBefieHa Apyras uHdopmauus, Ha-
npuMep 06 NCTOpUMN TEXHNYECKOro 0bCnyXnBaHUA ycTaHoBKU. Huxe npusegeH npumep dopMbl 4na 3anucu nHgopmauyun
06 usMepeHunax.

OG6Lume cBefeHUA
Mpotokon Ne: MecTo ycTaHOBKM:
Hara: M3mepeHua nposen:

KomnpeccopHoe o6opyaoBaHue

3aBogckoil Homep: Tun/Homep cepum:

Tun KoMnpeccopa: rasoBblit/gpyroi @ Tun npueoaa: 2

Yucno yununapos: 1/2/3/4/5/6/8/12/apyroe @ Cuennexue: xecTkoe/rnbkoe 2
KoHdpurypauus: ropusoHTaneHas/gpyras 2 Harpy3ka npu usmepeHusix:
HoMuHanbHas ckopocTb, MUH™T: HomuHaneHast MOLLHOCTb, KBT:
CKOpPOCTL PN U3MEPEHUsIX, MUK MoLyHOCTb Npn n3MepeHusix, kBT:

Cnocob ycTaHOBKH:
XKECTKNiA PyHAaMeHT/NnogaTNMBoe OCHoBaHue 2
HenocpeAcTBeHHO/Mepe3 nnaTdopmy 2

MocTaBLuK:

N3mepurenbHasa cucrema

WMarotoBuTens: Mogens:

EAuHULBI n3MepeHunit: MeTog o6paboTku curtana: BMd/gpyroii 2
N3amepsaeMblii napameTp:

Tun 1 M3roToBUTENb NpeoGpasoBaTens: Kpennetue npeobpasoBaTens:

Cxema

MN3oBpaxeHne KOMNPeCCOPHON YCTAHOBKU U TOYEK U3MEPEHUIA;

3anucu namMepeHuii, nokasaHus, anarpaMmbl U T.N. € yka3aHUEM TOYEK W HarpaBneHWit u3MepeHuid n ycrosuit paboTel
YCTaHOBKU BO BpEMS U3MEPEHMWiA:

@ HeHyXHOe 3a4epkHyTb, HE0OX0AUMOE A0GaBUTS.
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MpunoxeHue B
(o6sa3aTrenbHoe)

Mpacdhmyeckoe npeacTaBneHne rpaHul 30H BUGPaLMOHHOIO COCTOAHUSA, BbiPaXeHHbIX Yyepe3 oowuit
nokasaresib BUOpaLmu Ansa CKOPOCTH

B.1 BBegeHue

B HacTosLleM NpuUrnoXeHWn 3Ha4eHWs, NpuBefeHHbIe B Tabnuuax 2—4, npeacTasneHsl B rpaguyeckom Buge ans
BeITMYNHBI CKOPOCTHU. Fpaan.ual 30H NOCTPOEHbI, UCX0AA U3 KpUTEPUEB NOCTOAHHOIO NEpeMeLlieHnAa B Anana3oHe YacToT oT
2 po 10 'y, nocTosHHOM ckopocTu B AnanasoHe oT 10 o 200 My M NOCTOAHHOro ycKopeHus B AnanasoHe yactot oT 200 go
1000 IMy. YactoTbl 10 'y 1 200 MY ABRAOTCA YacToTamu nepexoaa.

MpuMeyaHune — Bonee nogpobHasa nHopMaLUs 0 BUAE rpaHnL, 30H AN cpefHeKBaApaTUYHOro 3Ha4eHns
CKOpOCTW npuBefeHa B [3].

ans rapMOHUY€CKOro CUrHana cooTHOLWeEeHNne Mexay nepemMeleHneM X, CKOpoCTbio V U YCKOpEHUEM a UMeET BUA:

i 1
Xx=|vdt=||(adt)df =——v =——a, B.1
vt = [[(adt)dt =-Zv =-— (®.1)
v—d—x—jadt—imx——ia (B.2)
T dt T e '
dv  d’x 2. .
arTRbT —w4x = iov, (B.3)

rae /i — MHUMas eguHuLa, i =+-1;

t — Bpems;
 — yrrnosas 4acToTa, ® = 2xf;
f—vacToTa.

®opmyrnel (B.1)—~(B.3) MoryT 6bITe Ucnonb3oBaHbl, HanpuMep, nNpu HeobxoguMocTu nNpeobpa3oBaTb NepeMeLleHre
N yCKOpeHUe rapMOHUYEeCcKoro curHana B ckopocTb Ha YacTtoTax nepexoga 10 n 200 My,

B.2 KpuBble rpaHuL, 30H BUOPaLMOHHOTO COCTOSIHUS AFisi CKOPOCTH

KpuBble rpaHuL 30H BUOPaLMOHHOrO COCTOSIHUS AN PasHbIX AMEMEHTOB NOPLUHEBLIX KOMMPECCOPHBIX YCTAHOBOK W
pasHbIX KOHUIypaLuit KOMNPECCOpPoB, NOCTPOEHHLIE Ha OCHOBE OGLLEro nokasaress Ans ckopocT BUGpaLum, nokasaHb!
Ha pucyHkax B.1—B.10.

Vems.A

5

30Hla D

. NN
1 177 A YN
v N
0 >
2 10 200 1000 f
V; m.s. — CPEAHEKBaApPaTMYHOE 3HAUeHNe CKOpOCTH, MM/C; f — vacToTa, My

PucyHok B.1 — NpaHuLb! 30H AnA Bubpauumn dpyHaaMeHTa KoMnpeccopa ¢ ropu3oHTanbHeEIM pacnonoXeHWem
LunuHapos
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Vem.s.A
14 T
3oHa D
10 / 3oHa C \
8 / /F ~ N
. / / 3oHa B \ \
/ TN \
4 // ',/ 3oHa A \\ \\
/ 7/ N \\
27 AN
0 >
2 10 200 1000 f

Vy m.s. — CPeiHEKBaApaTNUHOE 3HaYeHWe CKOPOCTY, MM/C; f— vacToTa, Iy

PucyHok B.2 — paHuLUbl 30H 4115 BUGpaLuMu koprnyca KOMMIpeccopa ¢ FOpU3OHTaNBHEIM PacronoXeHNeM LUNUHAPOB

Vems.A
24 |
3oHa D
20 ———
16 3oHa C
12 A s
/7 3oHa B \\
. 2P N
[
/// o/ 3oHa A \Q \\
v N\
4 / * \\\
0 >
2 10 200 1000 f

Vi ms — CPE/IHeKBapaTNYHOE 3HaYeHWe CKopocTH, MM/c; f— vacToTa, Iy

PucyHok B.3 — MpaHuWUbl 30H 415 nonepeyHon BUGpaLMM LMITMHAPOB KOMMPECCopa ¢ ropU3oHTasIbHBIM PacnofioXeHnem

LunuHgpos
Vrms.A
28 |
3oHa D
24 / \
20 / 3oHa C \
16 7 ~_\

12 [/ seaB N N

77 =N\
8 V4 30Ha A AN

/‘
7 7 SN
147 SN
4 7' \‘
0 >
2 10 200 1000 f

Vy m.s. — CPeAHEKBaApaTNUHOE 3HaYeHWe CKOPOCTY, MM/C; f— yacToTa, Iy

PucyHok B.4 — MpaHWUbI 30H A7151 NpoforbHO M BUGpaLMK LiMIMHA POB KOMINPeccopa C ropU3oHTarnbHbIM PacrnonoXeHUeM
LUMMUHA POB
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Vrms.4

30 3oHa D

25
/ 3oHa C \
20

\
L 3oHa B N\

15 / 7 N
/Y~ N\

10 // 7 3oHa A AN \\\
7/ A

5 //' \\\

0 >

2 10 200 1000 f

v, — cpefHekBagpaTM4HOe 3HauYeHWe CKopocTu, MM/C; f— yacToTa, Iy

rm.s.

PucyHok B.5 — MpaHuLbl 30H ANs BuGpaLuu TpyGonpoBoAOB M racuTeneii nynbcaLmit KOMNPeccopa ¢ ropPU3oHTamNbHBIM

pacnonoXxeHunem UMnnHLpoB
Vems.A

5

0 >
2 10 200 1000 f

v, — CpefHeKkBagpaTUYHOE 3Ha4eHUe CKopoCTU, MM/C; f — yacToTa, My

rm.s.

PucyHok B.6 — MpaHu1Lbl 30H Ans BUGpaLmMn dyHAaameHTa KoMnpeccopa ¢ BEpTUKalIbHBIM pacnofioXeHem LUINHE poB

Vems.A

14 T
12 / \
10 3oHa C

/ \
TN

6
/ '/ ¢,_- -_\s \\ \
\

4 VA4 30Ha A AN
2 SN
I/ / \s\\
e N
0
2 10 200 1000 f

V,

' m.s. — CPeOHeKBaapaTUiHOE 3HaYeHNne CKopoCTn, MM/C; f — vacToTa, Iy

PucyHok B.7 — MpaHWLbl 30H ANs BUGpaLuu Kopryca KOMMpeccopa ¢ BepTUKanbHEIM pacronoXeHneM LUMHEL poB
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Vrms.A
28 I
3oHa D
20 / 3oHa C \
16
/ 7 N\ \
/ \
12 N/ soms NN
/  —- - O \
/ Py -~ N\
8 2l / 30Ha A ANEAN
/i N\
7/ N\
4 ’I P . \‘
7 N
0 >
2 10 200 1000 f
Vi ms — CPeAHeKBajpaTuyHoe 3HayeHue ckopocTu, Mm/c; f— vacToTa, 'y

PucyHok B.8 — MpaHu1Lbl 30H 715 MonepeYHoi BUGpaLmu LMIMHAPOB KOMMpeccopa ¢ BEpTUKAlIbHBIM PacrofoXeHNEM

UMIUHAPOB
Vems.A
24 [
3ona D
20

16 / 3oHa C \

12

Vs 3oHa B \\

8 / .—--{—._. \

/// o/ 3oHa A \~ \\\
4 v N\

Vs N

N

0 »>

2 10 200 1000 f

Vi m.s. — CPe/IHeKBaapaTUYHOe 3Ha4eHne ckopocTu, Mm/c; f— vacToTa, My

PucyHok B.9 — MpaH1Ubl 30H ANsi NPOAONbHOW BUBpaLMK LUNMMHAPOB KOMMNpeccopa ¢ BEPTUKaNbHLIM pacrnofioxXeHuem
LMIMHAPOB
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r.m.s.A

30 3ona D

25
/ 3oHa C \
20

\
15 / // 3oHa B \\ \
// < . N \\
10 / 7 3oHa A < \
?/ N
5 / ’ Al \
7 AN
0 >

2 10 200 1000 f
n

Vi ms. — CPeAHeKBagpaTu4HOe 3Ha4eHue CkopocTu, MM/c; f— vacToTa, L

rm

PucyHok B.10 — MpaHuupl 30H Ansa Bubpauumu TpybonpoBogoB U racuTenei nynbscauuii Komnpeccopa ¢ BepTukanbHbIM
pacnonoXxeHneM LUnuHapoB
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MpunoxeHue C
(cnpaBo4HOE)

M3mepeHuss BUOpauum Ha HanpaBnAKWMX Kpenukonda

C.1 O6bwue nonoxeHusi

Mpwu peweHun 3aaaq KOHTPONSI COCTOSIHUSA BHYTPEHHUX 31IEMEHTOB KOMNPECCOPHOro 060pyA0BaHMS YacTo U3Meps-
10T YCKOpPEHUE Ha Hanpasnsaowmx kpenukonda. Bubpauuio nsmMepsiior B HanpasneHMn CUnbl, ¢ KOTOPOW Kpenukond aewn-
CTBYET Ha Hanpaensowyio. B cnyyae KOMNpeccopoB C ropM3oHTanbHLEIM PaCMoONOXEHNMEM LMNNHAPOB 310 ByaeT BepTu-
KanbHoe HanpasneHne. OnbIT NOKa3bIBAET, UTO B Cyvae KOMMPECCOPOB C FOPU3OHTANbHLIM PACNONOXEHUEM LUNNHAPOB
W3MEpPEHNa Ha HanpaensoLWEn KpenLkonda ABNSIOTCA NONEe3HbIM AOMNONMHEHUEM K U3MEPEHUSM B APYTUX TOUKAX, YTOObI
cyauTb 06 yrpose uenoctn obopynosanus. lNpoueaypa uamepenus Bmbpaumm Ha HanpaenARWMX kpenukonda pacnpo-
CTPaAHAETCA TONbKO Ha KOMMPECCOPbI C FOPU3OHTaNbHbLIM PaCMONOKEHNEM LIMIIUHAPOB.

Ha su6paumio Hanpasnswowmx Kpenukonda okasbiBaloT BAUSHUE 0COBEHHOCTH YCTAHOBKM KOMMPECCopa, ero Ha-
rpy3Ka, CKOpPOCTb, HanpaBneHUe BPALLEHUs, PE30HAHCHl KOHCTPYKUMK. PesynbraTthl usmepeHuin OyayT 3aBuUCETb Takke
OT TMNa npumeHsiemoro npeobpasoBatens BuOpauumM U COOTHOWeEHUA Bbibopku. B cuctemax koHTponsa yposhu MNPE-
AYNPEXAEHWE v OCTAHOB, kak npaBuno, yctaHaBnuBaioT ANsi HOpMarbHbIX YCroBui paboTel MawmHel. MNpeaensHbie
3HAYEHNA, YCTAHOBINEHHBIE B HACTOSILLIEM NMPUNOXEHUN, MOSNyYEHbI 4N AnanasoHa usmepexuin ot 2 go 1000 My, HO moryT
6bITb YTOUHEHBI B 3aBUCUMOCTM OT pearnbHbIX PEXUMOB paboTbl u 0COBEHHOCTEN KOHCTPYKLMM KOMIMPECCOPHON YCTAHOBKM.

C.2 Touku n HanpaBneHUA U3MepPeHUI

C.2.1 Toukun namepeHnn

[ns ropusoHTanbHbIX KOMNPECCOPOB U3MEPEHUSA MPOBOAAT Ha KaXKAOW HaNpaBnsioLLei KpelLkonda B TOUKe, yKa-
3aHHOI nsrotosuTenemM. Ecnm Takmx ykasaHuin HET, TO 4aTYMK YCTAHABNMBAIOT CBEPXY BAOMb LIEHTPANbHON OCK LMNUHApPa
nocepeauHe obnacTv nepemeLleHuns kpenukonda (CM. pucyHok C.1). 3Ta Touka AOIDKHA HAXOAUTBLCS HA XXECTKOM yyacTke
NOBEPXHOCTU, a €€ NONOXKEHUE YTOUHSIIOT NO YepTekam U3roToBUTENS.

B — wmpuHa nanpaensowmx kpenukonda; L — anuna obnactu xoaa kpeiilkonda

MpumMmeyaHne — MNamepeHnsa NPOBOAAT ANA KXKAOMo KpenLkonda.

PucyHok C.1 — Touku U3MepeHMii Ha HanpaBnaloLWux Kpenukonda KOMNpeccopa C ropU3oHTanbHbIM PacnonoXeHem
LMNUHApPOB

20



FOCT P UCO 10816-8—2016

C.2.2 HanpaBneHue nsmepeHumn
N3amepeHnsa NpoBOAAT B BEPTUKANIbHOM HanpaslieHWW, YTO COOTBETCTBYET OCH MPUIOXEHWUS CUNbI HA HanpaBnsto-
LMe co CTOPOHbI KpeiiLkonda.

C.3 NpaHMUbI 30H BUBPALIMOHHOIO COCTOSAAHUA

Yucnosble 3Ha4eHNs rpaHunL 30H BUGpaLMOHHOIO COCTOAHNS ANA KpelLkonda, onpefereHHbIX Yepes obLyue no-
KasaTtenu Bubpaunn Ansa nepemelleHns, CKopocTU N YCKOPEHUS, AN KOMMPECCOPOB C FOpU30oHTaNbHEIM pacnonoXeHneM
uunuHapos npuseaeHsl B Tabnuuax C.1-C.3 1 nsobpaxeHsl (4N obLyero nokasarens BuGpaLuv B eAUHALAX CKOPOCTH)
Ha pucyHke C.2.

Ta6nuuya C.1— paHnLpbl 30H BUGPALIMOHHOIO COCTOSIHUSA MO NepeMELLEHUI0, MM

[opu3soHTamNbHLIN KOMNpeccop
SneMeHT yCTaHOoBKU |

A/B B/C | C/D
Hanpaenstowue kpeiLkonda 0,095 | 0,143 | 0,215

MpumedvaHune —paHuLbl NO NepeMeLLEHNIO Ha HanpaBnsoLLMX KperLKonda oGbIYHO He NCNONb3YIoT.

Tab6nuua C.2—TpaHnLpbl 30H BUGPALMOHHOIO COCTOSIHUSA MO CKOPOCTU, MM/C

[opu3oHTanNbLHLIA KOMNpeccop
OrneMeHT yCTaHOBKM |

A/B

B/C | C/D
HanpasnstoLune kpeiiLkonda 6,0 | 9,0 | 13,6

Tabnuya C.3 —paHnLbl 30H BUBPaALMOHHOTO COCTOSHUS MO YCKOPEHMIO, M/C2

Fopu3oHTanNbHLIA KOMNpeccop
OnemMeHT ycTaHOBKM |

A/B

B/C | C/D
HanpaenstoLime kpewkonda 2,5 | 3,8 | 5,7

MpumMedyaHue — lMcnonb3oBaHue rpaHuUL, MO YCKOPEHUIO Ha HaNPaBsIOWMX KpeilLkonda SBnseTca npeano-
YTUTESBHBIM.

Vems.4
16 T
3oHa D
14
12 / \
/ 3oHa C \
10
T TN
8 ," 3oHa B ‘.\ \
/ \
6 .7 -~ Y
A !/ . / 3oHa A \‘ \\‘
/7 / NN
2 /‘O -~
7 N
0 >~
2 10 200 1000 f
Vi ms. — CPeAHeKBagpaTUiHOE 3HaYeHUe CKOpoCTH, MM/C; f — yacToTa, My

PucyHok C.2 — 'paHULbl 30H HanpaBRALLMX Kpeiiukonda
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MpunoxeHune D
(cnpaBoyHoe)

CBA3b Mexay pa3HbIMM NapameTpaMu BUGpauum

D.1 BBegeHue

CpedHekBaapaTudeckoe 3HadeHne ofHON M3 BENUYNH, XapaKTepusytowmx Bubpauuto, sBnaeTcs ygobHeIM napa-
MeTPOM AJNA YyCTaHOBIEHUS KPUTEPUEB BUOPALIMOHHOMO COCTOSIHUS B ClyYae, ecni NOYTU BCA SHEPrUs curHana subpaumm
NPUXOAUTCSA Ha rapMOHMYECKUE COCTaBNSIoLLMeE.

HepocTaTku aToro napaMeTpa npu ero NPUMEHEHUMU B LiENAX OLEHKU Yrpo3kl MPOYHOCTU KOHCTPYKLMKU KoMnpeccop-
HOW YCTaHOBKM OT cO3jaBaemoii BUGpaLumn NposBAOTCA B TeX Cryvasx, Koraa curHan Bubpayum (0cobeHHO YCKopeHust)
COLEPXWT Y4acTKN BbICOKAX BCMMECKOB KOPOTKOM ANUTENbHOCTU. Takne BCMNIECKU XapaKTepusyroT yhapHble npolecchi
¥ MOTYT BOCMPUHUMATLCS Ha CRyX, HO UX SHEPrusi HEBENUKA, U, CriefOBaTeNbHO, OHU MOTYT HE BHOCUTb CYLLECTBEHHOMO
BKNaAa B CpefHeKBaapaTuiHoe 3HadeHne. CrieayeT y4ecTb TaKxKe, YTO BbICOKUM KpaTKOBPEMEHHbLIM BCrneckam ycKope-
HUA ByAyT COOTBETCTBOBATL HU3KME YPOBHM CKOPOCTMU U NepemelleHUst. OTO Nerko 06bACHUTb, eCM NPUHATEL BO BHUMa-
HUWe, YTO CKOPOCTb W NEpeMeLLeHNe NONy4atoT UHTErpUPOBaHUEM CUrHana YCKOPeHHUS.

Bennecku BuGpaLmm MoryT CBUAETENbLCTBOBATL O BO3MOXHBLIX OOMbLUMX MECTHBIX HaMNpsKeHUAX B arieMeHTax KoM-
NpeccopHOi ycTaHoBKK U 06 ocnabneHusix B COeAUHEHUAX, KaK SIeMEHTOB BHYTPU KOMMPECcopa, Tak U NpucoefnHsie-
MbIX K HEMY cHapyxu. MosToMy Ana oBHapyxeHWs nogobHbIX SBNeHni Gonee NogxoaALLmMM napameTpom Bynet nukoBoe
3Ha4eHWe curHana smbpauum.

B obLem crnydae He cyLLecTBYeT NPOCTLIX MaTeMaTUHECKUX COOTHOLLEHW, CBA3LIBAIOLMX CPeAHeKBaapaTu4Hoe 1
MUKOBOE 3Ha4YeHWs curHana. [oneaHbIM UHCTPYMEHTOM ANnsi Npeobpa3oBaHus cpefHeKBagpaTUYHOro 3Ha4eH!s B MMKOBOE
MOXET CIY>XMWTb NUK-CaKTop, €CIN ero 3HauYeHne U3BECTHO.

B HacTosLLeM NMPUNOXeHUWN paccMaTpruBaETCs CBA3b MEXAY CpefHEKBapaTUMHBIM U MUKOBLIM 3HAYEHUSMU CUTHA-
na Yepes ero nuk-pakTop.

D.2 CpeaHekBaapaTU4YHOe 3HaYEHUe, NMKOBOE 3HaYeHue U Nuk-akrop

D.2.1 CpepHeKkBagpaTU4HOE 3HaYeHUe
CpepHekBagpaTuiHoe sHaveHne U, ., . curkana u(f) paccumteiBaloT no opmyne

_
1
Urms. = = [u* ()t (D.1)
0

rae t — Bpems;
T — vHTepBan U3MepeHus.

MpumeyaHune — BenuuuHy, onpefenaemyio popmynon (D.1), Takke HasblBaloT UCTUHHBLIM CpefHeKBagpaTUY-
HbIM 3Ha4YEeHUEM.

D.2.2 lNukoBoe 3HaYeHue
MukoBbIM 3HaYeHnemU curHana u(t) HasblBalOT MakCMManbHOE 3HaYeHUe 3TOro CUrHana Ha UHTepeane U3MepeHus.

MpumeyvaHune 1—Tlog NMKOBLIM 3Ha4eHUeM BMOpaLUn 06bIMHO NOHUMALOT MaKCUManbHOE OTKNOHEHUE CUr-
Hana subpauun oT ero cpefHero ypoBHs. [1pn 3TOM MakcUManbHOe OTKNOHEHWE B NOMNOXMUTENbHYIO CTOPOHY Ha3blBaloT
NONOXWUTENBHLIM MMKOBLIM 3HA4YE€HMEM, @ B OTpULIATENBHYIO CTOPOHY — OTpULATENbHLIM MUKOBBLIM 3HAYEHUEM.

MpumMeyaHune 2— CneayeT UMeThb B BUAY, NOA NMUKOBLIM 3HAYEHUEM UHOTAA NOHUMALOT Apyrne BENUYNHLI,
KOTOpble He cormacyroTcs ¢ HacToAWMM ctaHaapToM u UCO 2041. Tak, MoryT 6bITb UCNONb30BaHb! cneaytowue TEPMUHBI:

- UCTUHHOE MUKOBOE 3Ha4YeHUe, Nof KOTOPLIM MOHUMAIOT NONOBUHY PAa3HOCTU MeXay MakcUManbHbIM U MUHUManb-
HbIM 3HaYeHWeM CurHarna Ha MHTepBarie U3MepeHUi;

- NCEB/IONUKOBOE 3Ha4eHMe, nony4aeMoe yMHoXeHneM U, . o Ha koadhdpuunenTt V2 . 310 onpefeneHne 0CHoBLIBa-
€TCA Ha COOTHOLLEHUN MeXAY MUKOBBIM U CPeHEKBaAPaTUYHBIM 3HAYEHWEM ANA rapMOHUYECKOro curHana. B cnyvae cur-
Hana cnoXHoi opMbl MOHATUE NCEBONUKOBOrO 3Ha4YEeHNS HE UMEET ACHOMO CMbICNA, HO ero, TeM He MeHee, CNONb3YIoT
ANA NpUBnnxeHHOro onucaHus curHana. NcesfonMKoBoe 3Ha4YeHNe MOXET GbiTb MeHbLIE UCTUHHOMO NUKOBOMO 3HAYEHUS
(Hanpumep, B cryyae TPeyrofibHOro UNU NUNOo6pa3HoOro curHana), paBHo eMy (B cny4ae rapMOHUYECKOro curHana) unu
npesbiWaTh ero (HanpuMep, B cnyyae curHana B popMe MeaHgpa).

D.2.3 Nuk-dakrop

Muk-pakTop Cp curHana u(t) npeacTasnaeT coboi OTHOLLEHNE MUMKOBOrO 3HaYeHna U curHana k ero cpeiHeksagpa-

TUYHOMY 3HadeHuto U, .
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(D.2)

MpumevaHue 1—Cnegyer UMeTb B BUAY, YTO pasHble ONPeAENeHUst MMKOBOrO 3HA4YEHWUS cUrHana npusoasaT
K pasHbIM onpeaerneHnsM Nuk-gakTopa.

MpumMmedaHune 2—[ng NOpLUIHEBLIX KOMMPECCOPHBLIX YCTAHOBOK XapaKTepHbl 3Ha4eHUs nNuk-cpakTopa oT 2 [0
4 B cny4ae cnabbix yaapHbIX NPOLECCOB BHYTPU YCTAHOBKU U B HECKOMBKO pa3 Gonbluve 3HaYeHUs, ecnn yaapHble cunbl
BENUKW. NS ApYrux CXOXMUX MalUWH, TakuX Kak o6beMHble KOMNpeccopbl UK Hacockl, MoryT Habniogatecs 6onee BbICO-
Kue 3Ha4YeHua nuk-cakropa.

MpumedaHue 3— Ecnu anemeHT ycTaHOBKM (HanpumMep, npucoeanHeHHas Tpyba Manoro guameTpa) Haxo-
AUTCA B YCNOBUAX Pe30HaHCa, TO ArA HEro 3HadeHue nuk-paktopa GyaeT 6nusko k v2 .
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Mpunoxexnue JA
(cnpaBouHoe)

CBeaeHUsi 0 COOTBETCTBUU CCbINTOYHbIX MeXAYHAPOAHbIX CTAaHAAPTOB HALMOHANbHbLIM CTaHOAPTaAM

Tabnuya OAA1

OB03Ha4YeHne CCbINIOYHOro Mexay- CTeneHb cooT- O60o3HaveHe 1 HaMMeHoBaHWe COOTBETCTBYOLLEro HauMoHarnbHoOro
HapoAHOro cTaH4apTa BETCTBUA CTaHAapTa
SO 2041 IDT [OCT P NCO 2041—2012 «Bubpauus, yaap 1 KOHTPOSb TEXHK-
YeCKOro COCTOAHUS. TePMUHBI U onpeferneHuns»

MpumMmeyaHNe — B HacToALel TabnuLle MCNONL30BaHO criefytollee ycroBHOe 0603Ha4YeHMe CTENEHN COOT-
BETCTBUS CTaHzapTa:
- IDT — naeHTU4YHbIR cTangapT.
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