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Numerical Analysis of Steady Flows of a Vapor with Strong Condensation on a Plane
Condensed Phase : Effect of a Noncondensable Gas
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Steady high-speed flows of a vapor condensing on its plane condensed phase in the presence of a noncondensable
gas are investigated on the basis of kinetic theory in the case where there is a vapor motion along the condensed
phase. The behavior of the vapor and the noncondensable gas (e.g., the relation among the parameters for which

a steady solution exists) is clarified by an accurate numerical analysis of the two decomposed problems, one for
the total mixture and the other for the noncondensable gas, under the assumption that the molucules of the vapor
and those of the noncondensable gas are mechanically identical.
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Fig. 2: Elemental functions Fs(Mpeo, Micos Loo/Tw)
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Fig. 4: M, versus M., for various values of I'. (a)
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Fig. 5: Profiles of macroscopic variables of the vapor (gas A) and the noncondensable gas (gas B) for M., = 0.1 and
Too/Tw =1. (a) Myoo =1, (b) Moo = 3. Here, noo = Poo/kT and aeo = (5kToo/3m)1/2, which are respectively the
molecular number density and the sonic speed of the vapor at infinity (X7 — o0). The profiles of the macroscopic
variables of the total mixture are independent of I' and are identical with the correspondings of the vapor for I' = 0.
The profiles of (I',/T)n®, vB, T8, and (T./T)p? are independent of T.
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Fig. 6: Profiles of macroscopic variables of the vapor (gas A) and the noncondensable gas (gas B) for M., = 0.5 and
Two/Tw =1. (a) Mo = 1, (b) Moo = 3. See the caption of Fig. 5.
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Fig. 7: Profiles of macroscopic variables of the vapor (gas A) and the noncondensable gas (gas B) for M-, = 0.9 and
Two/Tw =1. (a) Mo = 1, (b) Moo = 3. See the caption of Fig. 5.
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(a), (b) TiX, TRENICHED Myoo, Micos Too/Tow
(L7eM o TIHMAD poo /ps) ICHRTHBERBOL LD
WWLTRLTHD. 201, THAKRE  FEEEMHERAE
(R B) OEHFEENZVHARIFE, BR (KRIEA) ©
SFEEE nA HBHWIES pA 1T RE (X, =0) DI
STRELBALTNWS. Zh EERICTHT B EHGOR
(nof! = =) LZ2METEXD L, BROFEDIER
RSy vt ORESB T OERKEWVIZE KEL Ro>TW
B ENBEETESH. —JF, T OERE RS REDTE
DMLY v8h, v8 R “BE”TA, TP Cixdb Ve
LTWARY. Zhbidtel 5, &= (a) & (b) &k
THELNAL DT, My DIEIZEFEL TWD. FiEED
By v, 0B B Myoo WCIST TELT B DI YURT
HHN, BETA, TB I Mo BDREVIEE REAT
T < 72 2 DIXRE & BEMaAE S & DM OB R DT
HTHD. LML Figs. 5-7T ZREERB L, Myo BDKRE
WEE, ZOPHRFIARRICEDEVHA TR (ER
DIRFE TA X TPITHARTHZRYEN) . ZHUE Moo 2
REVWEEZDOHFHRRETELROT L, BEHECE
DHNEERZD (BEEECRESN) RFTLEI D
Thb.

L ATHEMmESE (KK B) OO vf
ECBETTE Oz RS E, EEHEAE»S BT
EROZEN L OHMCIT—EKL TOHRY. i IRk E
PERMAED (RUATEIRO 2 T) FHMRRBIZEL T
TEEBWRLTWA. LaL, FErd+Hon-& Z
AT IR SR RE AT, RED FHRR
HE (JEMRECOVEMR) [CETD 2T 2. FEE
MEtE SR O IE MY, Fmir< O X BROWEIRICHL
RAOBENDBDT, My MREUWVIEE TRV, (Figs. 5-7 &
R L)
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