Jlaboparopnasi padora Ne 1
HNCIIBITAHUE NOPHIHEBOI'O KOMITPECCOPA
1. Henb paboTsl
Onpenenenne XxapakTepUCTUK JIBYXCTYIIEHYATOTO MOPLIHEBOTO KOMIIpEccopa
2. OO0uiue cBeCHUS

B mopmiHeBBIX KOMITpeccopax CKaTHe Tra3a MPOUCXOAHWT B PE3yJbTaTe YMCHbBIICHUS 00beMa, B
KOTOPOM 3aKJIFOUEH T'a3, IPH BO3BPATHO-TIOCTYIATEIILHOM JIBHXKEHHUH TTOPIIIHSL.

[TopuHeBbie KOMIPECCOPHI KIACCUPHUITUPYIOT O CIEAYIOUIUM MPU3HAKAM:

* 110 YHUCITY CTYyIEeHel (0HO-, IByX- U MHOTOCTYIIEHUYAThIE);

* 0 paCIMOJIOKEHUIO OCEH IWIMHIPOB (TOPU3OHTAIBHBIC, BEpTUKAJIbHBIC, V-00pa3zHbie, W-
oOpa3Hble U 3Be371000pa3HbIe);

* [0 KOMIIOHOBKE CTymneHed (C OJHOPSIHBIM U JBYXPSIHBIM, OJHOCTOPOHHUM W OMIO3UTHBIM
PacCIoIOKEHUEM [TUITUHIPOB);

* 10 KOHCTPYKIIUU HUITUHAPOB (ITPOCTOTO U JBOMHOTO NEUCTBUS);

* 10 COCTaBYy C)KUMAEeMOTO ra3a (BO3AyIIHbIC, a30THBIE, a30TO-BOIOPOIHBIE, AMMHAYHbBIC U JIP.);

* 110 BEJTMYMHE Pa3BUBAEMON MPOU3BOIUTEIHLHOCTH (Maon — 10 10 M3/MI/IH, cpeanet — ot 10 mo 30
M°/MEH 1 GOJIBIION TIPOM3BOUTEIBHOCTH — Gotee 30 M°/MuH);

* 110 BEJIMYMHE CO3/aBacMOTO JaBlieHUs HarHeTanus (Hu3koro — jmo 1 MIla, cpemxnero — ot 1 mo 8
MIla u BricoKOTO MaBieHus — 6onee 8 MIIa).

OnHoCTyneH4YaThie KOMITPECCOPHI 00€CTIEUNBAIOT OOJIBININE MTOJAYH TIPH CPABHUTEIHHO HEOOJIBIINX
nasneHusx (0,5 — 0,7 MIIa). Tlo cBoelt KOHCTPYKIIMK OHU MPEJACTABISAIOT COO0H KOMIIPECCOPHI IBOMHOTO
WM OJJMHAPHOTO JIEHCTBUS C TOPU30HTAIBHBIM WM BEPTUKAIBHBIM PACHOJIOKEHUEM [IUITUHAPA.

Hns momau ot 10 go 60 M°/MHH OGBIYHO MPUMEHSIOT TOPU30HTAIBHBIE KOMIIPECCOPHI JABOMHOTO
meuictBusA, a g1 momad ot 60 mo 100 M /MuH — TOPU30HTAIBHBIE KOMIIPECCOPBI IBYXPSTHOTO
ucrojaHeHus. YacTtoTa BpalieHus: KpUBOIIUIIA OOJBIINX TOPU30HTAIBHBIX KOMITpEcCOopoB cocTanisieT 100
— 200 06/MuH.

BepTukanbHble KOMIIPECCOPbl OJWHAPHOTO JOEHCTBUS C YHMCIOM LMIMHAPOB J0 YETHIPEX HMEIOT
npousBoauTenbHOCTh OT 0,5 110 40 M3/MI/IH, T€ K€ KOMIIPECCOpPhI IBOMHOrO aeictBus — 10 80 Me/MUH 1
BhIe. BepTukansHbie kommpeccopsl ObicTpoxoaHee (N = 200 — 500 06/MuH) ¥ 3HAYUTEITLHO KOMITAKTHEE
TOPU30HTAIBHBIX. I3HOC MOPIIHS B HUX MEHBIIE, YeM B FOPU3OHTAIBHBIX KOMIIPECCopax, Tak Kak MpH
TOPU30HTAIIBHOM PACIOJIOKEHUH LMIUHAPA, OCOOCHHO MpH OOJBIIOM €ro JuaMeTpe, MPOUCXOIUT
HEpPaBHOMEPHOE OJTHOCTOPOHHEE U3HAIIMBAHHUE MTOPLUTHS.

BeprukanpHblii KOMIpeccop MBOWHOTO JCHCTBUS HMEET JBa IWIMHApPA B OJHOM OJIOKEe 2,
cHaOXXEHHOM BOJIIHOM pyOamikoit. Kommnpeccop — mpsIMOTOYHBIH, BCachlBaloIUe KIanaHbl PacoI0KEeHbI
HEMOCPEJCTBEHHO B MOPIIHSX, a HATHETaTeNbHbIE — B BEPXHEW 4acTu LHUIUHAPOB. Bo3ayx 3acackiBaeTcs
B IWIMHJpP, KOTJa B HeM (B KOHIIE XOJa IMOPIIHS BHU3) OTKPBIBAIOTCS MPOPE3U, COOOIIAIONINecs C
BCACBhIBAIOIIUM TpyOompoBoaoM. braromaps mpsMoMy TOKY BO3AyXa W MEHBUIEMY €ro IMOAOrPEBY
KoMIlpeccop o0nazaeT NOBBIIIEHHBIM KoddduiueHToM mnofadyd. Kpome Toro, oH oTiHMyaercs
KOMITAaKTHOCTBIO 1 HE UMEET Y3JI0B YIUIOTHEHHUSI.

Jlns monmydeHus BBICOKMX [JaBJIEHUN Tra3a MPUMEHSIOT MHOTOCTYIEHYaThle KOMIIPECCOPHI, B
KOTOPBIX Ta3 MPOXOAUT TOCIEAOBATENbHO pAJ CTYNEHEH, MOCTENEHHO CKHMAasCh 1O KOHEYHOIO
naBieHus. Mexay CTyNeHsSMHM ra3 MNOABEPraloT OXJIAKICHUIO B MPOMEXKYTOUHBIX XOJOAWJIbHUKAX.
OO0beMbl UIMHAPOB MOCTENIEHHO YMEHBIIAIOTCS OT MEPBOM K MOCIETHEH CTYIEHH.

PaznnuaroT MHOroCTyneH4YaTble KOMIIPECCOPHI CO CTYMEHAMM CKATHUSI B OTJEIBHO YCTAHOBJIEHHBIX
HWIMHAPAX U CO CTYNEHSMM CKaThs B OJHOM HWIHHApe ¢ auddepeHnnaibHbiM nopiuHeM. [Ipu V-
00pa3HOi KOMIIOHOBKE OCH IIMJIMHIPOB PACIIONATAIOTCS MOl HEKOTOPBIM YTIIOM.

B nByxcTymeH4YaToM KOMIIpEccope €O CTyHneHYaTbiM (AudQepeHnanbHbpIM) MOPITHEM CXKaTHE
MPOUCXOAUT B JBYX MOCIEIOBATENIbHO COEIMHEHHBIX CTYNEHSX: CHayajga ra3 CHKMMAaeTcsl IOJTHOU



IMOBEPXHOCTHIO MOPILIHS 10 TPOMEKYTOYHOTO JAABJICHUS, a 3aTEM NOCJE OXJIAXKACHUSA B TPOMEKYTOUHOM
XOJIOMIBHUKE JOBOAMTCS 10 KOHEYHOTO MJaBlieHUs 0oOpaTHOW cropoHoi mnopmHsa. Kommpeccop ¢
i depeHnaTbHbIM  TOPITHEM MOXKET HMMETh HECKOJIBKO CTyMeHeW cCkarus, oOpa3oBaHHBIX
MMOBEPXHOCTHIO IIUJIMH/IPA U TIOPIIHEM MTEPEMEHHOTO ceueHrs. COOTHOIICHHE MEX/ITy CEUCHUSIMU MOPIIHS
3aBUCHUT OT CTENECHU CKATUS B KaXKJAOW CTYIICHH.

JuddepeHnnanbHplii TOPIICHh OOBIYHO MPUMEHSIIOT I ABYXCTYIEHYATOTO CXKATHS B MalldHAX
MaJIOW ¥ CpeIHEW MPOU3BOJAUTENBHOCTH, TaK KaK B KPYIHBIX MAIIMHAX B CBSI3M C OTPAaHUYEHHOMW JJIMHOU
MOPUIHSA BO3MOXHO €r0 3aKJINHUBAHHUE.

Jns co3maHus BBICOKMX JABJICHUM IIMPOKO NPUMEHSIOT OJHO- , JBYX- M MHOTOPSAHBIE
MHOTOCTYIIEHYAThIE KOMITPECCOPBI.

[HunuHApel KOMITpEccopa MOTYT OBITh PACIOJIOKEHBI B JIBa psga (B MEPBOM Py — MHIUHAPHI
HEYETHBIX CTYIEHEH, BO BTOPOM — YETHBIX CTymneHei). biaromaps Takodl cucTeMe paclookKeHUs
UWIMHAPOB MAallMHA HMMEET TOJIbKO JiBa CajJbHHUKOBBIX Yy37a. Bce HMWIMHAPHI MMEIOT BOASHOE
oxnaxjaenune. Kpome Toro, Mex1y CTyneHsIMA UMEIOTCS IPOMEKYTOUYHBIE XOJIOIUIBHUKY (Ha PUCYHKE HE
MOKa3aHbI).

MHorocryneH4yaTble  KOMIIPECCOPHI € PACHOJO0XKEHUEM UWIMHIPOB MO OJIHY CTOPOHY
KpPUBOLIMITHOIO Baja HMMEIT OrpPaHWYEHHs MO 4YacTOTE€ BpalICHHUs KPUBOILIWIHOTO Bajga M3-3a
JTMHAMUYECKON HEYpaBHOBEIIEHHOCTH KOHCTPYKIMHU. [ToaTOMY B mocneaHee BpeMs MOJIYUHIIM IIUPOKOE
MPUMEHEHHUE OTNIO3UTHBIE KOMIPECCOPHI CO B3aMMHO MMPOTUBOIOJIOKHBIM HAMPABICHUEM JBUKECHUS
nopmHe. braromapss AMHAMUYECKOW YpaBHOBEIIEHHOCTH OHM 0oJiee OBICTPOXOIHBI, UMEIOT MEHBIINE
rabapHuThl U Maccy.

XapakTepucTUKa MOPIIHEBOIO0 KOMIIpeccopa MPEeACTaBiseT cO0O0W COBOKYMHOCTb 3aBHUCHMOCTEH
npou3BoauTENBEHOCTH Q, moTpedisemoii MomHOCTH N, KOaQdunmeHTa moxaun A, mzorepmudeckoro KI1/
nu3, a I HeoXJIaK1aeMbIX KoMIpeccopoB U aauadatudeckoro KIIJI namx ot crenenn cxxarus €.

CreneHplo CxKaTHs Ha3bIBA€TCS OTHOIICHUE JABIEHUN C)KMMAEMOTO0 ra3a B KOHIIE U Hayase CKaTHsl:

g=4L (1)
T py ¥ pp — aOCOJIIOTHBIC JAaBJICHUS HarHETaHUs U BcackiBaHus, [1a.

[Tpou3BOINTENBHOCTHIO KOMIIPECCOPA HA3BIBAETCSl KOJIMYECTBO ras3a, MoJaBaeMOro KOMIIPECCOPOM
B HAMOPHBIN TPpyOOIPOBOA B €AMHUILY BpeMeHU. OOBIYHO MPOU3BOAUTENBHOCTS Q MPUBOIAT B JABICHUIO
U TEMIIEpaType raza Ha BXoJie B KoMmIpeccop (K YCIOBHSIM BCACHIBAHUS).

XapakTepHbIM TIOKa3aTeaeM paboThl KOMIIpeccopa SBISETCA TakkKe I[ojadya, MOoJ KOTOpOi
MoJipa3yMeBaeTcsd KOJUYECTBO CXKAaTOTO Tas3a, I0JIaBaéMOTO B HArHETaTeNbHBIM TPYOOIIPOBO/I.
JleiicTBUTENbHAS MPOU3BOIUTEIILHOCTh MEHBILE TEOPETHUYECKOW BCIEACTBUE HAIUYUSI MEpPTBOTO
MIPOCTPAHCTBA, YTEUEK ra3a uepe3 KJallaHbl, CAIbHUKHU, MEXIY MOPIIHEBBIMHU KOJIbLIAMU U BHYTPEHHEH
MOBEPXHOCThIO LIMJIMHAPA, HarpeBa rasa Mpu BcachblBAaHUU OT pabOYMX OPraHoOB KOMIIpeccopa U T. .
OTtHoleHue JeicTBUTENbHOM mpousBoauTensHOoCcTH Q K Teopetnueckoit Qr, paBHOl 00BEMY,
OTHCHIBAEMOMY TOpIIHEM B €IUHUILy BpeMeHH, Ha3biBaeTcs oO0beMHbIM KIIJ[ mnm kosddunnentom
M0IaYu KOMIIpEccopa:

Ap=— (2)

IToaBogumas x BaJIy KOMIIpECCOPa MOIMHOCTDb N[( 3aTpavruBaCTCA Ha CKATUC U IICPCMCIICHUC I'a3a B
pa6oqel71 YaCTH KOMIIPECCOPA, a TAKIKEC Ha ITPCOAOJICHUC MCXAHUYCCKUX CUJI TPCHU:

N
N, =24 3
U
rne Npgpy — uHAUKaTOpHAas (BHYTPEHHssI) MOIIHOCTh KOMIIpeccopa (BelnuuyuHa paloThl,

BanaquHOﬁ B UKIJIC B CIUHUIY BpeMeHI/I);
M — MEXaHUYECKUU KHZ[ KOMIIpECCopa (y‘lI/ITHBaeT 3aTpaTbl MOIIHOCTH Ha IMPCOJOJICHUC CHUJI
TPCHUSA B KPUBOIIUITHO-NIATYHHOM MCXAaHU3MEC U I_II/IJ'II/IHI[pC).

3. Onucanue 1a60PaTOPHOro 00OPYIOBAHUS
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JInst  BBINOJNIHEHMs J1a0OPaTOpPHOM pabOTHl HCHOJB3YETCS CTEHJA MOPIIHEBOTO KOMIIpeccopa
cpennero naeieHusi. Ha crenae ycranoBnen xommpeccop tuna 20K-1 (cm. puc. 1). XapakTeprcTUKU
KOMIIpeccopa MpuBeeHbI B Tabnuie 1.

Puc. 1. IIpononbHbIi 1 TIONIEpeyHBIN pazpe3sl komipeccopa 2 OK-1
1 — xoneH4aThIi Bajl; 2 — BOASHOM BUXPEBOM HACOC; 3 — MOAMIUITHUK PAMOBBIN; 4 — IMOJIOCTh
OXJIXKJICHMS; 5 — KJIallaH HarHeTaTeIbHbIN NIEpBOM CTYIIEHH; 6, 7 — KJlalaH BCACHIBAIOIIMN 1
HarHeTaTeJbHbIA BTOPOMl CTYNEHH; 8 — KPbIIIKA IWIMHAPA BTOPOU cTyneHu; 9 — Lununap BTopoit
CTYINEHHU U KPBIIIKA HHWIMHAPA NepBoi ctynenu; 10 — nmunuHAp nepBoit ctynenu; 11 — knanan
BCaChIBAIOIIUH TIEpBO cTyneHu; 12 — muddepeHnuanbHbiil nopiieHs; 13 — maryH; 14 — kpbimka
Kaprepa; 15 — kopmyc X0J0AWIBHUKOB BO3lyXa; 16 — KilanaH npoayBO4HbIH; 17 — Kopmyc
BOJIOMACIOOTAENUTENS; 18 — mpenoxXpaHuTenbHbIN KianaH nepBoi crynenu; 19 — manomerp nocie
NEepPBOI CTYIEHHU.

[IpuBon KoMmmpeccopa OCYHIECTBISIETCS OT DIIEKTPOJBHUraTeNsi IEPEeMEHHOTO TOKa uepe3
KuHOpeMeHHylo mnepeaayy. Kommpeccop 20K-1 wumeer naBa auddepeHIMANbHBIX MOPLIHSA W,
COOTBETCTBEHHO, MO J[Ba MapajuieIbHO paboTaromux nuiuHapa 1-i u 2-i cryneHei.

Tabmuma 1
Xapakrepuctik kommnpeccopa 20K-1
HaumenoBanue napamerpa 3HaueHue
Uucno crynenei z 2
Yucao paboumx MoaocTer KaxJI0HW CTYIEHH 1
Yucno mummHapoB 1-if u 2-ii ctyneneii | 2
YacrtoTa BpallieHus KOJIEHYaToro Baia N, 006/MuH 500
MaxkcumanbHOE JaBlIeHHe BO3ayxa rnocie 2-if crynenu, Mlla 6,0
MaxkcumanbHOe JaBieHHne Bo3ayxa nocie 1-if crynenu, Mlla 0,9
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[TacnopTHast MPOU3BOIUTEIBHOCTH KoMIIpeccopa (ripu N = 500

00/MuH), Mg
npu px = 6 Mlla 26
npu px = 3 Mlla 30
MoruHoCTh, HOTpedsieMas KOMIpeccopoM, He Oosee, KBT:
npu koHeuHoM AasneHnn 3 MIla 7,2
Py KOHEYHOM JaBieann 6 MIla 8,0
Juamerp nmmmnapa 1-it crynenu di, Mmm 100
Juamerp nmmmHapa 2-it cryrnenu o, Mm 35
Xox mopHs S, MM 100
OxnaxkaeHue NPUHYAUTEIBHOE, IPECHOH

WJIM MOPCKOM BOAOM

JlabopatopHas ycraHoBka (puc. 2) cocrout u3 kommpeccopa 20K-1 (mmo3. 1), sanektpoasuraress 2,
BO3JIyXOBOJIOB BBICOKOTO JABJICHHUS C apMaTypoil Ha HUX W OaJUIOHOB IS CKATOrO BO3ayXa b.
Komnpeccop BcackiBaeT BO3myX W3 Oaka-ycriokoutens 17, Kyaa TOT TOCTyMaeT depe3 CyxkKarolee
pacxojJloMepHOe yCTpolcTBO 18, B KadecTBE KOTOPOTO MCHOIB3yeTCs NPO(GHUIUPOBAHHOE COILIO
(nmemuuckara). [Ipu onpenenenun pacxoa (moaadu) Bo3ayxa (pUkcupyercs pasHulla ypoBHEH B BOASHOM
muddepeHnnaibHoM ManomeTpe 19. [l u3MepeHus JaBieHHs BO3IyXa.

[Ipu pabote KomIpeccopa BOJa M MAacio M3 Cemaparopa yAalseTcs B CTOYHYI EMKOCTh 4epes
KimanaH npoayBanms 12. Oxmaxkjparomias BoJa TOJaeTcss W3 BoompoBoma. JlJis KOHTpOJIA 3a ee
MOCTYIJICHWEM YCTaHOBJIEHHBIN BOJsHOW MaHoMmerp 14. Temmeparypa oxmaxkaaromiel BoJbl Ha BBIXOJIE
KOHTPOJHUPYETCS 10 TEPMOMETPY.

Ha BomomacmooTaenuTee KOMIIpeccopa YCTaHOBJICH MPEeIOXPaHUTENbHBIA KianaH 1-o¥ cTeneHu
15, a Ha TpyOompoBOAC K OaJTIOHAM — MPEeIOXPaHUTEIIbHBIN Kiaman 2-oi crernenn 11. Ha Bo3mymrHbIX
0ayuIoHax yCTaHOBJICHBI IMPHEMHBIE KiamaHbl /. JIJid yoaneHus KOHJeHcaTa U3 OaZIOHOB HCIOJb3YIOT
MpOAyBOYHBIC Kiamanbl 6. [[ns BhIMycka Bo3ayxa W3 OauIOHOB M KOMIpeccopa B arMmocdepy Ha
BO3/IyXONPOBO/IE YCTAHOBJIEH KianaH 9, uepe3 KOTOPhIi BO3yX MOCTYIMAET K IIYIIUTENO 8.

[Tocne 1-o#i u 2-0if cTeneHel, a TakKe B OAJIJIOHAX YCTaHOBJICHBI MPYKHHHBIE MaHOMeTpbI 13, 10 u
4 CcOOTBETCTBEHHO. BennunmHa mOTpeOaseMOil MOIIHOCTM  PACCUMUTHIBAETCS MO  TOKa3aHHEM
anekTponpubopoB 3. 3amycK 3JEKTPOJABUTATENSI OCYILECTBISETCS Ha)KaTUEM MYCKOBOW KHoOmKH. Jlys
YMEHBIIIEHUS IMyCKOBBIX HATPY30K MOKHO IMIPUKPBITH KJIAMaHbI-PEryIsaTOpHI BcachiBaHus 16.

4. TTpaBuia paboThl ¢ KOMIIPECCOPOM
3amyck KoMmmpeccopa

1) Ilepen 3amyckoM HEOOXOAUMO MPOM3BECTH BHEIIHUI OCMOTP CTEH/IA, YOSAUTHCS B UCIPABHOCTH
MPHUBOJAa K KOMIIPECCOPY, NMPOBEPUTHh HAIMYHE Macia B KapTepe (B ciiyyae HEOOXOIMMOCTH JOJIUTh
MacJo).

2) 3akpbITh MPUEMHBIN KiIalmaH Ha OAJIOHE CXKAaTOro BO3/yXa, €CIU B Oa/UIOHAX JaBJICHUE BBIIIC
aTMochepHoro.

3) OTKpBITH KJIalaH MpoLyBaHKsI Ha cernapaTrope.

4) TIycTUTh OXJIQXKIAMOLIYIO BOLY Uepe3 pyOaliky MHIHHIPOB.

5) ITycTUTh B XOJ1 KOMITPECCOP HaXKaTHEM MYyCKOBOM KHOTIKH.

6) YOenuthcsi B HOPMAaJbHOM pabOTe KOMIIpECCOpa W HMCIPABHOCTH MaHOMETPOB, MOCTENCHHO
3aKpbIBas MPOYBOYHBIN KIIalaH cernaparopa.

7) 3akpbITh MPOJYBOYHBIA KJallaH cemaparopa W OJHOBPEMEHHO OTKPBITh MPHEMHBIN KiamaH
OamnoHa.
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Puc. 2. Cxema nabopaTopHO# yCTaHOBKH:
1 — xommpeccop; 2 — IBUTATEIb; 3 — NEKTPONPHOOPHI; 4 — MaHOMETP; 5 — OaJIOH; 6 —
KJIallaH yAaJieHus KOHACHcaTa; / — BO3AyXONPHUEMHBIN KianaH; 8 — riymurens; 9 — kinaman copoca
Bo3ayxa B atmMocdepy; 10 — manomerp; 11 — mpenoxpaHuTeNbHBIN KiIanaH; 12 — kiiaman
poayBOYHBIN; 13, 14 — MaHOMeTpHI; 15 — mpeToXpaHuTENbHBIN Ki1anaH; 16 — qpoccenbHBbIi
kiamnan; 17 — 6ak-ycnokoutenb; 18 — comyo pacxogomepa; 19 — mbe3omeTp

OO6cy>kuBaHHE KOMITPECCOpa BO BpeMsi pabOThI

IIpu pobGoTe KoMmpeccopa CIECIUTh 3a TEMIIEpaTypodl HarpeBa LHJIMHApPA. ITOT KOHTPOJb
MIPOM3BOIUTCS Ha OIIYIb, OT pyKu. TemrepaTypa BOIbI, BEIXOIAIICH W3 KOMIIPECCOpa, HE JTOJKHA OBITH
BrIIe 45 °C.

CrnenuTh 3a oKazaTelsiMiM MaHoMeTpa 1-i u 2-i ctyneHei. [IpenenbHple BETUYUHBI JaBICHUS: p1
= 8 krc/em” (0,8 MITa); p, = = 30 kre/em? (3 MITa).

Kaxnpie 20 MMH OTKpbhIBaTh KiamaH TNpPOJYBaHHS cemaparopa, 3TO e CJAellaTb B Cllydae
npeBblleHUs naBieHus B 1-il crynmenu (Oonee 8 KFC/CMZ). KnamaHn aepaTh OTKPBITBIM 10 TOJHOTO
ynaneHusi KouaeHcara. Ecnu naBnenue 1-i cTyneHu mocie mpoiyBaHUsl HE CHHUXKAETCS 0 HOPMAalIbHOTO
p<8 kre/em? ), TO 3TO yKa3bIBaeT Ha HEHUCIIPABHOCTH KIAMaHOB. PaboTa KoMIpeccopa 3amperiaeTcs 10
ycTpaHeHus JeeKra.

Buumanue! [IponyBanue kommpeccopa npu He0OXOIUMOCTH BBITIONHATh MEXAY U3MEPUTEIbHBIMU
uukiamMu. Bo BpeMsi M3MEpUTENbHBIX LMKIOB KJamaH NpPOJIyBaHUs HE OTKpbIBaTh. lIpu OTKphITOM
KJIallaHe NMPOAYBaHUSI 3aMEPOB HE TPOU3BOAUT.

OcranoBka kommpeccopa

[lepen ocTraHOBKO KoMIpeccopa MpOAYyTh M OCYIIMTh BO3AYLIHBIE MOJIOCTH UWIMHAPOB U
XOJOMWIBHUKOB. [IsT 3TOro OTKpBHITH KJamaH TMPOJIyBaHHsI Cemaparopa, 3aKpbiTh BEHTWIb Ha
HarHeTaTreJIbHOM TPYOOIIPOBOJIE U JaTh MOPabOTaTh HE MEHEE IBYX MUHYT.

OTKIIIOUUTh UTAHUE DIEKTPOIBUTATEIIS.

OTKITIOUUTD OXJIAXKJAIOLIYIO BOJY.

UYepes 5 MUH 1OCIIe OCTAHOBKH KOMITPECCOPA 3aKPHITh KJIaaH PO IyBaHUs ceraparopa.
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5. [lopsiiox mpoBeEHUS UCTIBITAHUM

[Ipy mcnbITaHUM KOMIIpEeccopa CIEAYET IMOJYYUTh €r0 XapaKTEPUCTUKY IPH IMOCTOSHHON 4acTOTE
BpallleHUs KOJIEHYATOro BaJia, MPEACTABIISIIONIYIO CUCTEMY 3aBUCUMOCTEH (puc. 3):

&1, €2, €x = f(Ps)
Q, Nk = f(ps)
A = 1(pe),

Tac &1, &2, &€x - CTCIICHU IIOBBIIICHUA AaBJICHUSI COOTBCTCTBCHHO B 1-171, 2-i CTylICHAX M BO BCEM
KOMIIPECCODPE;
Ps — IaBieHHe U OayuIoHaX (IPOTUBO/IABIIEHUE HA BBIXOJE U3 KOMIIPECCOPa);
Q - TPOU3BOUTEITHLHOCTH KOMITPECCOPA;
A - K03 ULIMEHT MoJjaun KOMIIPEccopa;
Nk - moTpebisiemasi MOIIIHOCTh KOMITpEccopa.
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Puc. 3. Cucrema 0CHOBHBIX 3aBUCUMOCTEH, XapaKTepH3YIOIIUX paboTy KoMIpeccopa

VYKka3aHHbIE 3aBUCHMOCTH JIOJDKHBI CTPOUTBHCS B AMANA30HE P OT BO3MOXKHOIO MHUHMMYyMa J10 3
MIla. MuHUMYM NpOTHBOJABIEHUS OOECIeUMBaeTCs BO BpeMsl pabOThl KOMIIPECCOpa C OTKPBITHIM
KJIarmaHoM cOpoca Bo3ayxa B atMocdepy 9 mpu mpenBapUTENbHOM YAAIEHUU U3 OaJUIOHOB CHKAaTOro
BO3/yXa.



OCHOBHOM LIUKJI U3MEPEHUN

B 3TOoM 1ukie mpou3BOAUTENBHOCTh KOMIIPECCOpA OMIPENENSETCS € MOMOIIBIO PacX0JOMEPHOIO
coIla Ha BcachlBaHMU. VM3MepeHue Bcex MPOUYMX IMapaMETPOB BBINOJHAETCS BO BpPEMS HAIOJHEHMS
KOMIIPECCOPOM BO3AYIIHBIX OAIJIOHOB, 0€3 M3MEHEHHs peKHMa ero paboThl OT MyCKa U J0 OCTAHOBKH.
Pabota 1omKHA BBIMOJNHATHCS HAa NPEABAPUTEIBHO IPOTPETOM KOMIPECCOpe M TOCHE yAalleHUs
KOHJIEHCaTa U3 BO3AYLIHbIX OauioHOB. IlocnenoBarenbHOCTh NPOBEACHHUS MCHBITAHUM JIOJIKHA
COOTBETCTBOBATh U3JI0)KEHHOMY HUXKE.

1) Bamatbcs (IO yKa3aHHIO MPENOJABATENS) MPEACIbHBIM 3HAYCHUEM [aBICHHUS Ps B XOJIE
ucnbiTannid. [lo ymomuanuio stro 3 MIla. Jlanee 3amatbesi pSIOM MPOMEXKYTOYHBIX JABICHHUU, TPHU
KOTOPBIX OYAyT BBHITMIOJIHATHCS BCE U3MEPEHHs B XOJ€ HCIbITaHU. PekoMeHayeTcs 3a1aBaTth UX OT HYJS
yepe3 MPUMEPHO PABHBINM MHTEpBaAJ B JICJICHUSX LIKaJIbl MAaHOMETPA, YCTaHOBJIEHHOro Ha OayuioHax. Ilo
YMOJTUaHUIO IpuHATH UHTEpBai B 10 nenenuii. 3anucaTts B Tabnuily 2 Bce MPOMEKYTOUHBIC 3HAUYCHHS P,
OTCYHTHIBAS UX OT HAYaJIBHOTO Yepe3 MPUHATHIA MHTEpBa, 10 AaBineHus 3 MI]a.

2) TlpoBepuTh TOJOKEHHE MPUEMHBIX KJIamaHOB Ha OautoHax. OHHM JIOJDKHBI OBITh OTKPBITHI
(IITaTHOE TOJIOKEHUE IIPU MPOBEACHUM J1abopaTOpHBIX paldoT). OTKpHITH KIamaH M[POIyBaHUS
cermaparopa KoMIIpeccopa W KiamaH cOpoca Bosmyxa B atmochepy 9. Ilocie cHukeHus naBieHUS
BO3JlyXa B OaJUIOHAX A0 HYJS 3aIlyCTUTh KOMIIpeccop (3/1eCh PEKOMEHYeTCsl YaCTHBIM Cilydail 3amycka
KOMIIPECCOPHOM YCTaHOBKM, YAOOHBIN JJisi BBIMOJHEHHS HCHbITaHui). [lo WCTedeHMM NIBYX MHUHYT
yAATUTh KOHJIEHCAT W3 OaJUIOHOB, OTKPBIB KJamaHbl MpOAYyBaHUS OalJIOHOB, IMOCIE YEro KiarmaHbl
poyBaHHUs OAJUIOHOB 3aKphITh. EmIE uepe3 2 MUH. 3amucaTh HavajdbHOE JaBJIeHUE Ps B TaOm. 2. He
U3MEHsIS pexXrMa paboThl KOMIIpECCOpa, 3alucaTh BCe MapaMeTpbl, BXOASIINE B TaOIUIy U3MEpPEHUI.

3) 3akphbITh KJamaH MpoyBaHUs CermapaTropa u Kiaman copoca Bo3ayxa B armocdepy 9. Habronats
3a MOCTENEHHBIM POCTOM JaBJIEHUS BO3AyXa B OauioHaX. B MOMEHT JOCTHXKEHUS! OYepeTHOrO 3HAYSHHS
Ps, 3aHECEHHOTO B TaONUIly, U3MEPATb, (PUKCUPOBATh, a 3aT€M 3aHOCHTH B TaOJMIly M3MEpPEHUil Bce
napaMeTpsl, TpuBeeHHbIe B Tabnuie 2.. [TockonbKy pocT JaBieHHs TMPU HANIOJHEHWH KOMIIPECCOPOM
BO3/IYIIHBIX OaJZIOHOB MPOUCXOJUT CPABHUTEIBHO MEJICHHO, (PUKCalUs BCEX apaMETPOB MOXKET OBITh
BBITNOJIHEHA 0€3 M3MEHEHMs pekuma paboThl KOMIIpeccopa C JOCTATOYHON TOYHOCTBIO, €CIIM KayKIbId
napameTp OyzeT HaOJoJaTh U 3aHOCUTh B TaOJIUILY CIIELUAIbHO Ha3HAYEHHBIH yJaCTHUK UCTIBITAaHUH.

4) Tlocne HOCTHKEHUS IPENIETIbHOTO 3HAYCHHS Pg KOMIIPECCOP OCTAHOBHTA.

JloTOTHUTENBbHBIN LUK U3MEPEHUI

Ob6opynosanue crenna kommnpeccopa 20K-1 no3BosieT BHIIOIHITH OMPeIeIeHHE pacXxoaa Bo3ayXa
IByMsl criocobamu. B omrcanHOM BbIle ciiydae uid onpenenenus Q ynoOHO MCHONIB30BaTh CyXaroliee
yCTpOMCTBO (cOIuio) Ha BcachiBaHMU. Ecim 3TOro ycTpoiicTBa HET, TO MOXHO OIPEAETIUTb PACXO]
BO3/lyXa OOBbEMHBIM CIOCOOOM, HCMOIB3Ys UIsl TOTO BO3AYLIHBIM OalsioOH ¢ M3BECTHOM EMKOCThIO. B
JaHHOW paboTe STOT CMOCO0 HCIOJB3YETCsl JOMOJIHUTENIbHO, JUIsl MOJIy4EeHHUS HaBbIKA OIpeIeiICHHUS
MIPOU3BOJIUTEIILHOCTH KOMIIpeccopa B OOBIYHBIX TEXHUYECKHX YCIOBHSIX. M3MepeHUs HOIKHBI
BBITIOJIHATHCS HA IPEABAPUTEIILHO IPOTPETOM KOMIIPECCOPE.

*13 GalyIOHOB Tepell MPOBEACHHEM SKCIEPUMEHTa HEOOXOOUMO YIAIWTh KOHJIEHCAT, HaJudue
KOTOPOTO M3MEHSET pacuETHBIA 00bEM OaIOHOB.

Jis  ompeneneHus TMPOU3BOJUTENBHOCTH  yKa3aHHBIM — CIIOCOOOM  HEOOXOIMMO  BBIOpATh
MIPOM3BOJILHBIN MHTEPBAT U3MEHEHUS JaBJICHUs B OaJJIOHAX OT Pg; A0 Pe2. [Janee 3amycTuTh KoMIipeccop
1, Ha0mo/1as 32 POCTOM JIaBJICHHS B OaJUIOHAX, 3aMEPUTh BPEMsI U3MEHEHUS JIaBICHUS Ty OT Psi J10 Po2-
YcTaHoBIeHHas TaKUM 00pa30M MPOU3BOAUTEIHLHOCTD JOJDKHA ObITh OTHECEHA K CPEeHEMY JaBJICHHUIO Ha
BBIOpAaHHOM MHTEpBAJIE:

+
Psoy = Ps: . Ps> (4)

JaBneHus Psi A0 Ps2, @ TAKKE BO3MOYKHOE UYHUCIIO MHTEPBAJIOB COIJIACYIOTCSI C IPENOJABATEIIEM.
Pe3ynpTaThl U3MepeHuii 3aHocaTcs B Tabnuy 4.

Buumanme! OtkpbiBaHMe KjarmaHa NpPOJYyBaHUS B MOMEHT HM3MEpPEHHs BpPEMEHM 3aroJIHEHHS
0aJJIOHOB HE JIOMYCKAETCs.



6. OO0paboTKa pe3yabTaTOB U3MEPEHUIN
1) Onpenenenue naBiaeHU BO3TyXa.

Bce MaHOMETpBI yCTaHOBKU M3MEPSIOT U30BITOUHOE JABICHHE P = P,

IIpyn BplUMCIEHUAX B JAIBHEHIIEM BCEX IAPAMETPOB, KyJa BXOIAT HU3MEpPAEMBIC [aBICHUS,
HE0O0X0IMMO HCIONIB30BaTh a0COIIOTHBIC 3HAYCHHS JaBJeHUH. [ mosrydeHns abCONMIOTHBIX JTaBICHUH
HE0OX0TMMO K H30BITOYHBIM JABJICHUSM ITPHUOABHUTH TTOKA3aHUs OapoMeTpa:

pa6c = pmﬁ + pEap (5)
2) OnpeneneHue pacxoaa Bo3ayxa.

Pacxon Bo3ayxa B KOMIIpECCOPAX MOKET ONPEAEIATHCS Pa3IMYHBIMU CIIOCOOAMHU.

a) OmuH u3 HamboJiee PacCIpPOCTPAHEHHBIX CIIOCOOOB COCTOMT B TPUMEHEHUU CYKAIOUIUX
YCTPOMCTB — auadparM WIHM COIEJN, YCTaHaBIMBAEMBbIX OOBIYHO BHYTPHU TpPyOONpoBOJa, IO KOTOPOMY
JBUKETCST BO3JyX. YCTAHOBKA CYXAIOIIMX YCTPONCTB Ha BCAachblBaHUM yIOOHEE B CBA3U C TEM, YTO
IUIOTHOCTh BO3JyXa IMepell ATHUM YCTPOMCTBOM MPAKTUUYECKHM HE 3aBUCUT OT peXHMa padoTh
KoMIipeccopa. IHorna ycraHoBKa CYKaloIIEro YCTPOMCTBA Ha BCachlBAHMM HEBO3MOXKHA M3-3a
HeJoCTaTKa MeCTa WM HEBO3MOXKHOCTH paboTarh 0e3 mITaTHOro riaymwurens. Torma cyxaromiee
YCTPOICTBO yCTaHaBJIMBAECTCSI Ha HarHeTaHUW. B 3TOM cilyyae MIOTHOCTH BO3ayxa OyJeT 3aBHUCETh OT
pexxrma paboThl KOMIIpeccopa.

Pacxon Bo3ayxa uepes cykarolee yCTpoiCTBO BBIUUCISIOT 10 (hopmyrie:

G=A\p;z-hy , Kr/C (6)

rie A — pacdeTHBId KOY(PPUIMEHT, YUYUTHIBAOIIUA TeoMeTpHUYeckue, QGU3UYECKue U
KOHCTPYKTHUBHBIC TAHHBIE Cy)Karouiero ycrponcrna. s gannoro cregaa A = 7,02% 10,

pp - TNIOTHOCTB BO3/1yXa Ha BXOJIE B YCTPOMCTBO;

hpx — pa3HOCTh CTATHUYECKHUX JABJICHUI 0 M MOCIE YCTPOWCTBA (JUIs COIUIA — JIO HErO U B CAMOM
Y3KOM MECTE COTIIa), MM. BOJI. CT.

[1n0THOCTH BO3/lyXa Ha BXOJ€ B YCTPOICTBO ompesesnsercs o Gopmye:

Py @)

RB' BX

psx 1 Tpy — aOCOJIIOTHOE JaBJiEHWE W TeMmIlepaTypa Bo3ayxa mepen ycrpoiictBom, Ila u K
COOTBETCTBEHHO; JIJIsl JAHHOTO CTEH/Ia 3TO MapaMeTPhbl OKPYKAIOIIETO BO3/1yXa;

Rp — razoBas nocrosinHas Bo3ayxa, Rz = 287 Jx/kr-K;

Pp =

HOCKOHLKy CyxXarommue YCTpOﬁCTBa HOpMAJIbHO pa60Ta10T B YCTAHOBHUBHICMCS IIOTOKE, a IJid
00BEMHBIX KOMIIPECCOPOB XapaKTCPHbI 3HAYUTCIIbHBIC ITYJIbCAIITUU, MCKAY CYKarOIIHUM YCTpOﬁCTBOM nu
00BEMHBIM KOMIIPECCOPOM IOJIKCH HAXOJIUTHCA 6aK'y0HOKOI/ITCJ'IL.

0) Pacxon Bo3ayxa B MOPHIHEBBIX KOMIIPECCOPAX CPEJIHErO M BBICOKOTO JABICHUS MOXKET
OTIPENIENATHCS METOJIOM 3aIOJIHEHHSI OAJIIOHOB U3BECTHON €MKOCTH.

JIJ1s1 3TOTO MCIIOB3YETCsl YPaBHEHUE COCTOSHHS:

Ps-Vs =M - R, - T; (8)

rae Vs — 00beM OamioHa, M

Mg — Macca BO3/lyXa B OaJIOHE, KT;

Ts — Temniepatypa Bo3ayxa B Oamione, K;

Ps — NaBJICHUE BO3]lyxa B Oayuione, [1a.



3anucaB ypaBHeHus (8) U1 IBYX MOCIENYIOIIMX 3HAYEHHUH ps MOXKHO YCTAaHOBHTH HM3MEHEHHE
Maccel BO3AyXa Mg MpU HM3MEHEHUM JaBlieHUus B OauioHax. [Ipu KM3BECTHOM BpEeMEHHM 3aloHEHUs
6amona 7. OT mepBoro BEIOPAHHOTO JABICHUS Pg 10 MOCIEAYIOMIETO Pst] MOXKHO YCTAHOBUTH CPEIHIONO
IIPOU3BOIUTEIBHOCTh KOMIIPECCOPA 3a BpeMs Tj.

G-= Mgiyg —Ms _ Vs (Psiis — Ps) . xr/c (9)

Ti Ry Ts -7,

Bennunna 75 MeHseTCs HECYIIECTBEHHO, TMOATOMY sl BBIBOAA (HOPMyIBI Uit M CUYHTaeM ee
MOCTOSIHHOM M PaBHOM TEMIIEPATYPE OKPYKAIOIIETO BO3yXa.

YcTaHoBlIEHHAs TakuM 00pa3oM IPOU3BOJUTENBHOCTb JIOJDKHA OBITh OTHECEHAa K CpEIHEMY 3a
BpeMs 7j JaBleHHIO B OamuioHax. Ilpm ManomM W3MEHEHMH S5TO [aBJICHHE HAXOJIUM Kak CpelrHee
apu(pMeTHIECKOE:

i+! + i
chp = p6 12 p6 (10)

C 1enpl0 CTaHIAPTH3AIMHM PE3YJIbTATOB BBIYHCICHHYIO MPOW3BOJAWTEILHOCTh TPUBOIAT K TaK
HAa3bIBAEMBIM «HOPMAJILHBIM YCIIOBUSIMY, JJIsI KOTOPBIX TeMIlepaTypa Ha BcackiBanuu 1yp paBHa 293 K, a
2
nasnenue prp = 10330 kre/ m”.

OO6bemMHast TPOU3BOIUTENHHOCTD PACCUUTHIBACTCS 1O (hopmyie:

Q= ) , M/c (11)
Po
I'ne p, = —Po_ nnorrocts paboueii cpenpl, Kr/me,
B0
YuuThIBask N3JI05KEHHOE BbIIIE, MOKHO 3alHCcaTh:
V.-(p..n—p:)T
Q= 6 (p61+1 pﬁ) °o M3/C (12)
T6 Do Ti

[Ipu pacuerax Q mo dopmyne (12) nomyctumo cuurtarb 1, = T, eciu OATIOHBI U KOMITPECCOP
HaXOJATCA B TOMELIEHUH C OJIMHAKOBOW TeMIIEpaTypOu.
Jliis mpuBeAeHUS PacXo10B K HOpMaJIbHBIM YCIOBHSIM HCIIOIb3YIOTCS BEIPA)KCHHUS

G, =G Pr [T e (13)
pO 1P

Q. :%:Q -I:I_ﬂ , Me/c (14)
1P 0

3) Teoperuyeckast MPOU3BOAUTEILHOCTh 0OBEMHBIX KOMITPECCOPOB.

TeOpeTI/I‘ICCKa}I MPOU3BOAUTCIIBHOCTE ONIPCACIACTCA B 3aBUCHUMOCTU OT KOHCTPYKTUBHBIX HAHHBIX
00BEMHBIX KOMIPECCOPOB MO (hopMmyIe:
H 3
Q; =V, -n,-x-60-i, M/ (15)

riae Vi — obveM munmHApa, ocBOOOXKIaeMblii xomoMm mopirHs oT BMT go HMT s 1-i
CTYIICHH, M

Ng — Y4acTOTa BpallleHUs] KOJIEHYaTOro Baja KoMIpeccopa, 00/MUH;

X — 4ucio pabouux nojgocrei 1-i cTyneHu;

| — YKCJI0 MUIMHAPOB 1-# CTymeHHu.

4) Onpenenenne ko3 duIeHTa mogauu 00bEeMHBIX KOMIIPECCOPOB

Koadduuuent nogaun kommnpeccopa onpenensercs no opmyie:

=2 (16)

T



o 3/
rae Q — neiicTBUTENBbHAS IPOU3BOAUTEIBHOCTD KOMIIPECCOPA, M /;1,
Qr— TeopeTnueckast MPOMU3BOAUTEIBHOCTH KOMIIpECCOpa, M /4.

5) Berumcienue crerneHeii OBIIIeHUS JaBICHHUS.

CreneHy NOBBIIIEHHS TABJICHUS ONPECISIOTCS 1Mo (popmynam:
a) Ha OJIHOM CTYIIEHU:

g =i (17)
psci
0) Bcero KoMmIpeccopa:
%:% (18)

6) OnpeeneHne MOIITHOCTH, TIOTPEOISIEMON KOMITPECCOPOM.

Mo1iHOCTb, 3aTpaurBaeMas Ha IPUBOJ KOMIIPECCOPA, OTPEEIAETCs:

B
%1000

rae U u |y — 3HaueHust TUHEHHBIX HaNpshKEeHUH U (a3HOM CUJTBI TOKA,
Non — nonsbiil KIIJL snektpoasurarens (omnpexaensiercss no rpaguky (puc. 4) B 3aBUCUMOCTH OT
MPOIICHTA 3arpy3KH JEKTPOIBUTATENS);
NOEP — KHH nepeaayun (ﬂnEp = 0,94)
LIEYT %

100 I
80 7 N
60 /

Ny -U-cos@-my, My =N, 115, 10 KBT (19)

40 H—4

_1,/’

20|/
20 40 60 80 100
(No/Nyuor)100%

Puc. 4. 3aBucumocts KIIJl anexTpoaBuraresns OT ero Harpy3ku
Bce pesynbpTaTsl 3aHOCATCS B Ta0nuibl 2, 3 v 4, GOpMBbI KOTOPBIX PUBECHBI HUXKE.

[Tepen TabauuamMu HEOOXOAMMO YyKa3aThb CIEAYIOILUE JAaHHBIE: OAPOMETPUUYECKOE HABICHUE Ppyp,
MM PT. CT; TeMIIepaTypy okpyxatoreii cpeabl, to (°C); 1eHbI AeneHrss MAaHOMETPOB B €AMHHIIAX UX KA,
KJIaCChl TOYHOCTH BCEX M3MEPHUTENBHBIX MPUOOPOB; 00bEM BO3IYIIHBIX 0auioHOB, Vs, BKIIOYAs 00BEM
COEIMHUTENbHBIX BO3YIIHBIX TPYO, M2,

Tabmumna 2.
Pe3ynbTathl n3MepeHuii Mpyu UCTIbITAaHUU (BTAOIUIE BCE NaBICHUS H30BITOUHBIC)
Ne Psi hpx P1 P2 U Iy
n/a JEeJ. IIKaJbl | MM B.CT. Kr/cM” KT/cM” B A

AWIN|F
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Tabmuna 3.

Pacuernpie mapameTpoB (B TabiwIIe Bce JaBICHUS aOCOTIOTHBIC)
Neo Psi hex P1 P2 €1 €2 K Q Q. At Nx
n/n | klla | MM.B.CT. klla klla - - - M /q M /a - kBT
1
2
3
4
S)
Tab6nuia 4.
Omnpenenenue pacxoaa 00bEMHBIM CITIOCOOOM (B TaOIHUIE BCE TABJICHUS a0COJIIOTHHIE)
Ne Psi Psi Tsan Ps.cp Q
/11 el klla C klla Mg
1
2

7. KOHTpOIBHBIE BOITPOCHI

1) Kak knaccupuIupyroT KOMIIPECCOPhI?

2) Paccka3zath yCTpOWCTBO M MPUHIIUI ISHCTBUS UCCISIYEMOT0 KOMIIPECCcopa.

3) Uro Takoe CTENeHb MOBBIIICHHS JaBJICHNUS ?

4) Yro Takoe TeopeTHUecKas U JICHCTBUTENIbHAS IPOU3BOJUTEILHOCTH KOMIIpeccopa?
5) Iosicauts rpaduk 3asucumoctr KI1/I anekTpoaBurarelis OT Harpy3Ku.
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