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BOAHOBbIE KPUOTEHEPATOPbI B TEXHOAOTUAX U3BAEHEHUA PEAKUX TA3OB

Hanromens mepsmoduHamuyeckue, a3oduHAMUMECKUE [ KOHCIPYKMUGHbIE OCODCHHOCTTIN
soanoanx Kpuoeerepamopos (BKI). dawnei ocrosnete pacuemnoie napasempo: BKI npu pa-
flome Ha HucTbX gewiecmeaax i eazoanx cuecax. [lpusedeno onucaniie KOHCMPYKGUL anna-
pama ¢ uamenaesmol eeomempuelt NPOMOMKONL wacmu. YKa3ansl nepenekmusHote obaacmu
npumererus Geamauunne oxaadumenel 8 KpUO2eRHoL mexnuke. Paccmompenni exemsl yc-
manosoK (8030yxopazdeaumenbHas YemaHoBKa, 2eAUeBbil OMUNCUMEt ), 8 KOMOPLiX Hp-
eKmusHo UcnoAL3YIOMca BoAHOBbE Kpuoeenepamopol. [Ipedcmasaenst pe3yibmarnsi uc-
credosaruit BKI 8 cocmase 6ioka owucmyu Heonoeeauesol cmecu. [okasaro, 4mo s modep-
HUSUPOBAHKOM GAOKE YOaemesa nOAYHaAms 60Aee YHCMYIO HEOHOLEAUCBYIO CMECh, 8 KOMOpOol
npusecu azoma cauxcaromes ¢ 6 do 3 %. lpunenenue BKI' 8 ycmanoske pexmughuKayuon-
HO2O Pa3deNeHua HEOHOSEAULBOL CMECH NOZBOAAEM YMCHBILUIMb 8 daa pasa KOHWeHMPayuwo
HEOHA 8 OMBPOCHOM NOTNOKE U 3 CYer IMO20 NOBbICUMb u3sieuerue Heowa ¢ 93 do 96 7.
Karouessie caosa: Boanosol kpuoecenepamop. Conao. Peaonancnan kamnepa. Pedkue ea-
ant. Bosdyxopasdeaumeavnas ycemauoska. [lpedsapumenvnoe oxaaxcdenue. leauegoii
oxcurcumenn. Heaonoceauesas caeco. Oqucmea.

V.L. Bondarenko, N.P. Losyakov

WAVE CRYOGENERATOR IN EXTRACTION TECHNOLOGIES
OF EXTRUCTION FROM RARE GASES

The thermodynamic, gasdynamic and design features of wave cryogenerators (WCG) are
explained. Main computational parameters WCG are given when they work on pure sub-
stances and gas mixtures. The description of device construction with changeable geometry
of a blading section is given. The perspective fields of unmachine coolers applications in
cryogenic technology are indicated. The schemes of installation (air separation plant, heli-
um liguifier), in which are effectively used wave cryogenerators are considered. The out-
comes of WCG researches in block of neon-heluim mixiure purification are presented. It is
shown that more clean neon-helium mixture may possible to receive in modernized block in
which admixtures of nitrogen falled with 6 up to 3 %. Using WCG in installation of neon-
heluim mixture rectification separation allows to reduce neon concentration in waste flow in
two times and to increase extraction of neon with 93 up to 96 % at the expense of if.
Keywords: Wave cryogenerator. Nozzle. Resonance camera. Rare gases. Air separation
unit. Preliminary cooling. Helium liquifier. Neon-Helium mixture. Purification.
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1. BBEIEHHE

B BozayxopasaenTesibHLIX YCTAHOBKAX TPAHIHOHHO
HCTONB3YIOTCS NPOLECCHl OXJIAKICHHS ra3a B 06 bEMHbIX
HWJIH LEHTPOCTPEMHTENLHEIX PACHIHPHTEIBHEIX MalllHHAX.
TMocaeanne, HasbiBaeMbie TypGojaeTanjiepamu, o0anaoT
KOMIMAKTHOCTLIO H OTHOCHTEJIbHO BBICOKOH sthhexTHi-
HOCTBIO MPH GOJILINHX pacxoaax paGouero Tena, OnHako
OHH HE JHUIeHbl HefocTaTKoB, MalliHHHbIe reHepaTophl
XOJI0/IA OTJHYAIOTCS KOHCTPYKTHBHOM CJIOMHOCTBIO M OF-
paHHueHHOH O6JAacThI0 TPUMEHEHHA H3-33 HEBO3MOMK-
HOCTH CO3ZIAHHS HALEHHBIX H 5hheKTHEHBIX MaNOPACKOL-
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HBIX arperartos (cm. pue. 1).

[No ykazanHol npuuxHe, HApPA/LY ¢ JeTaHepaMH, He-
NOJABLIYIOTCH TaKke W GeamaliHHHble annapatel. [Mpoe-
TeHilMe U3 HHX — OXJaIWTeJH, pealnayioliie B apocce-
Jie anHabaTHbIi npoLece pacliHpenus raza 6e3 copepiie-
HHA BHELUHeH paGoTel. JpoccensHele yeTpoiicTBa Xapak-
TEPH3YIOTCS MPOCTOTOH H HANEKHOCTBIO, OIHAKO MO Tep-
MOAHHAMHYEeCKON 3(QDEKTHBHOCTH OHH 3HAYHTEILHO YC-
TynaioT jetaniepaMm. EctecTBeHHBIM LIATOM B PA3BUTHH
pACLIMPHTENILHBIX ANNApaToB ABMJIOCH TOABMAEHHE Ge3-
MALUHHHBIX OXJalHTe/ed, KOTOpbie M03BOJAIT, B OTJH-
YHe 0T APOCCedsl, OTBOAHThL SHEPruio Ha 6oJee BHICOKHH
TeMMepaTypHLIH YPOBEHb.



