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KANUUUHCKWIA NEPEBOPOT B NPEACTABAEHUU O TEPMOAUHAMMUYECKON
SPPEKTMUBHOCTU BO3AYLLUHbIX KPUOTEHHbIX LMKAOB

Kpuocenrnole 8030yxopasoenumensrole ycmaHosKku 048 nNpou3soocmsa Kucaopooa, a3o-
ma, apeona u dp. ea308 — Hauboree 80cMpPedOBAHHbIE 8 HACMOAEE BPeMA MeXHUUeCKle
cucmemol. Ocgoerue mexnoaoeutl 803dyxopasdesenus Havarocs ¢ pabom K. Jlunde. /laro-
Hedluiie YAy Iler s 8 YUKAbL, CXeMbl Ll KOHCIMPYKYUU YCMAHOB0K Oblau cOeaarsl JK. Knodon
u I1. Tetananomom. boavuoii xkaad 8 cozdanue NPUHYUALUAALHO HOBbLX 8030YX0paszdent-
MmeAabHoLX Ycmaro8ok Ovin Hecér [1. Kanuyeti 8 1936-46 ee. [Ipe0aodceHHbLi UM YUKA HUS-
K020 dasaeHus U peakmusgHolil mypbodemardep 0aron B03MONCHOCMb C030A8AMb KPY-
HOMOHHAJNCHOIE YCMAHOBKI HA OCHO8E MOAbKO MAUUH OUHAMUYECKO20 APUHUUNG
deticmausl. ¥Ka3aHHole YUKAbL CPABHUBAIONMCS NO 3HAYCHUAM COOCMBEHHbIX U MeXHUYe-
cKkux nomepo om Heobpamumocmu. llokazano, umo 8 yukae [1. Kanuuyol cymmaprole nome-
pu 3a cuém paoa YcosepueHcmao8anull Mo2ym 6bLmo HuMiCe, 4eM 8 YUKAAX CPedHeco U 8bl-
COK02o dasaenuti. Imom 8ol800 nodmaeepincdaemcs B8olCOKOU ApheKmusHocmoio cospe-
MEHHbLX YCMAHOBOK, PeAAU3YIOUUX YUKA HUL3K020 dasaenus [1. Kanuyol.

Karuessle cnosa: Bozoyx. Kpuocenuka. /lasrenue. Pazdeaenue 8o3dyxa. /lemandep. Pe-
akmusHoltl mypoodemandep. Tepmodurnamuueckue nomepu. Cuecu easos.

V.M. Brodjansky, A.Yu. Alexeev

KAPITSA REVOLUTION IN REPRESENTATION ABOUT THERMODYNAMIC
EFFICIENCY OF AIR CRYOGENIC CYCLES

UCTBA TA3OB U UX CMECEMW.

-

The cryogenic air separation plants for manufacture of oxygen, nitrogen, argon and others
gases are the technical systems most claimed now. The development of air separation tech-
nologies began from works of K. Linde. The further improvements in cycles, circuits and
designs of plants have been made by G. Claude and P. Gejlandt. The big contribution to cre-
ation of fundamentally new air separation plants has been brought by P. Kapitsa in
1936-46. The offered by him cycle of low pressure and jet turboexpander enables to create
the tonnage plants on basis of only machines of dynamic principle of action. The specified
cycles are compared on values of own and technical losses from irreversibility. It is shown
that in P.Kapitsa's cycle the total losses due to lines of improvements can be lower than in
cycles of average and high pressure. This conclusion proves by high efficiency of the modern
plants realizing a cycle of low pressure of P. Kapitsa.

Keywords: Air. Cryogenics. Pressure. Air separation. Expander. Jet turboexpander.
Thermo-dynamic losses. Mixtures of gases.

-

TENAODPU3NYECKUE CBO

X
<
=
L
[—
O
=
o
X
-0
I
oo
>
—
P
Ll
=
=
Ll
[—
@)
p4
o™
s
XI
o
o
o)
19
O
L
o |
o)
o
=
™
s
<
<
XL
<
=
s
X
O
Ll
=5
>
=
<
XL
s
J
@)
=
o
Ll
[—

1. JPOCCEJIbHDbIE YCTAHOBKH
BbICOKOI'O JABJIEHHUA

X0opol10 H3BECTHO, YTO CHCTEMA /ISl OJKHUXKEHHUST BO3-
nyxa, paspaborannast K. Jluune B 1895 1., Gblia nepBoi
YCIEUIHO TEXHHYECKH pEAJM30BAHHON KOMMEpPYeCKOH
KPHOTEHHOH cHCTeMOH. DBoJIbLIMHCTBO  COBPEMEHHBIX
KPHOTEHHbIX YCTAHOBOK ObIIM B JajibHelilieM pazpaboTa-
HbI M YCOBEPIIEHCTBOBAHbBI HA OCHOBE M300PETEHHsI, Cle-
Jnaunnoro K. Jlunpge.
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Pa6otbl K. JIunze 6bl, B 4aCTHOCTH, BBICOKO OLIEHE -
ubl JI. MengeneesbiM v H. ¥YmoBbiM B Poccun. Mockos-
cKuil yHuBepeuTeT B 1898 1. 3akazasl 0xKHKHTEJ/b BO3JLY-
xa, cnenanublil K. JIunne. Takum o6pasom, nepsast KpHo-
reHHasi jaboparopust st yueOHbIX LeJseld Oblia opraHu-
3oBaHa B Poccuu.

Xorst uuka, paspadorannbiii K. Jluupe (puc. 1,a),
OblJl OTHOCHTEJIBHO TIPOCT M JIETKO peasiu3yeM, OH HMeJl
PsiL HEZOCTATKOB, YTO BIOJIHE €CTECTBEHHO JIIsl TIePBOro
obpasua. [naBHbiM HemocTaTkoM Oblia Hu3Kasi shdek-



