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NPOMBILUAEHHOE MPUMEHEHUE BUXPEBbIX U MYAbBCALMOHHbIX OXAAAUTEAEN
B TEXHOAOTNAX U3BAEHEHUA PEAKNX TA3OB

besmawiunnole annapamol 3aHumMaom ocoboe mecmo cpedu oxaadumenetl, UCHOAbIYIOULUX
anepeuto cacamoeo easa. Onu ycmynarom demardepam no sgdgdexmusrocmu, HO odrada-
10M pAa0OM HEeOCHOPUMbLX IKCRAYAMAYUOHHOIX U KOHCMPYKmusHolx npeumyujecms. Cpedu
HUX — BbICOKAA HAOENCHOCTb, MHOLOPDYHKUUOHANLOHOCTL, O3bLHEPYLOKHOCIb, KOMNAKITL -
HOCMb, APOCMOMA U320MOBACHUA. IMuU 0cOOeHHOCMU 00YCA08UAU PACNPOCMPAHEHIE
0e3MAULUHHbLY YCMPOLUCMB 8 CaMbLX PASAUUHOLX Chepax: Om 8aAKYYMHOL MEeXHUKU 1 MeOl -
yurol 00 KpuoeerHuku. B pabome ommeuenol obujue usuveckue npuU3HaAKU BUXPEBLLX U
BOHOBLLX annapamos. Paccmomperol cxemol YcmaHo80K, 8 KOMOPbLY UCHOAbIYIOMCS Ce-
napamopol u oxaadumeau. O6OCHOBAHA NEPCREKMUBHOCTIb UCNOAb30BAHUSL 2A300UHAMLU-
YeCKUX annapamos 8 MexHoAO2ULX NOAYUeHUs PeOKUX 2A308.

Karouesvie caosa: Buxpesas mpyba. Boanosoi kpuoeenepamop. Pezonancnas kamepa.
Llenmpobedcroll pekmugurkamop. Bozdyxopasdeaumenrvras ycmanoska. leauesoiti oxcu -
ascumeno. Heonoeeauesas cueco.

V.L. Bondarenko, N.P. Losyakov, Yu.M. Simonenko

INDUSTRIAL APPLICATION OF VORTICAL AND PULSATING CHILLERS
IN EXTRACTION TECHNOLOGIES OF RARE GASES

Machine-free devices take the special place among chillers which use energy of compressed
gas. They yield to expanders on efficiency, but have combination of conclusive operational
and design advantages. Among them — high reliability, multifunctionality, noninertiality,
compactness, simplicity of manufacturing. These features have stipulated distribution of
machine-free devices in the most different fields: from vacuum engineering and medicine up
to cryogenics. The general physical characteristics of vortical and wave devices, the schemes
of plants in which separators and chillers using are examined. The advanced of used of gas-
dynamic devices in technologies for receipt of rare gases are valid.

Keywords: Vortical tube. Wave cryogenerator. Resonance chamber. Centrifugal rectifier. Air
separation plant. Helium liquifier. Neon-helium mixture.

1. BBEAEHUE

B ra3ogmHaMHuyeCKux annapaTax 9HepFl/lﬂ czKaToro
raza TpaHCOpPMHPYeTCS B TEMJOBYK, OTBOJIMMYK BO
BHEILIHIOK CpeJly YaCTHUHO Yepe3 CTEeHKH annapaTa ujid B
BUJIE MCTEKalollero rasa. [Ipn 3ToM MpoucXoiuT MoHu-
JKeHHe TeMrepaTypbl OCHOBHOTO MOTOKA HA BbIXOJE H3
YCTPOHCTBA.

[TepBble 06pa3ipl MOJAOGHBIX OXJAJUTENEH MOSABU-
JIUCb OTHOCHTEJIbHO HelaBHO. Besen 3a pabGortamu JK.
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Panxka v P. Xuawa [1,2] 3aKOHOMEPHOCTH BUXPEBOTO
s(dexra OblIH H3ydeHbl U OTpaxKeHbl B Tpynax M.[. [ly-
bunckoeo, B.C. Mapmuoinosckoeo u B.M. bpodsinckoeo
[3-5].

Hapsiny ¢ pasButuem BUXpeBOH TeXHHKH, CO3JaBa-
JIUCb W JIPyTHEe CHCTeMbl GE3MallHHHOTO OXJIaXKIeHHs.
Tak, B 50-bIx ropax u3 padot I'. [lInpeneepa v ero nociue-
JoBaTeJsiell CTajio U3BECTHO O APYroM THIIe ra3oIuHaMH-
UeCKOT0 OXJIaJIUTE/Isi — pe30HaHCHOM TpyOKe [6].
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