W10 %30 =S H Hh 2 FH Vol.10, No. 3
199249 A ACTA AERODYNAMICA SINICA Sep., 1992

LT BEEE PHEE SO RERE

M s

e E R DR HIERT, LR (BRBC4RED 100080)

% w
R AR, REAIE (55 5T 230026)

BE IRk USRENERETEPUKESHIRENFARAE. TR
WRERP R TRESN R, TR SER g — L U, 2R
FRRFHREAM_N GRP FHEERE., XhAUTHREERMAGEDEH,
TS T BT A F A R R R, ‘

SEeBiE) WA, thok, REESE, SdEml.

El

MikESERAWPAEBRLFERARINEFRNEZ—, X TFFLTREREA
REREMNZ L, G, @EE RO TFRRMN. BR3P HRERII K
Ty A R ESh s kB AR E, AR+ ERREE, MUEFER SRS G
WRHHERAGEST T2 BRI R, Carrier™, Kriebel™ fiRudinger®,
YRR RT REREWRTERFEE—RRE, Ak, TOEEIRT ARKEREE
hIE Bk &, WIRAREIE G BBEHELF &, PIC Hik™, RCM J &'
PLM (&%, AN EEMAEREEEHSRKIUFBIEESFHIDHBIT, RBETF
SHEARRMZH GRP #R (5EZE TR REIELIE RO 2 FE T B— F A B
%4y 75 1) W Hi A BB o Al W R AT B A R AL,

—,ﬁﬁﬁ%&

A3 3% pE B\ — A TEBR AR T HE N B R I TS S W AR S, il
T T BEAMABRAR THER (AMEHERIE . B LR HARER 2 R iR
F, P x HINEEMSG, A0 EBBREEADL, oFhRBEEEIREIEA
H R R SRt ., 76 % EE B OB G E) RIS, AN SRR HAASE

ml

* HRERAMERSHBTE.
AT 1991 4 5 A 27 HIgFE, 1991 4E 11 B 16 BB B,




(1992 )4 10 BE R B H % % B 357

BIZHERT ELARER, XRAR, BEEARFOEEREE, UBTLE
R — R RES T FURCE s [ SUAA R FRBeE B R BIK, LABRTLAZRS BT/ -
RoAR BV B B b F s B R o8, Wi, Bl (O SEETESNEESE,

BT B AR TR AMLERR, HNERAEIE2RSH ) BREG200 %
IR FAR, B FREMPSmELNSEARERE: 3) BRMIMBEZEEE
SHE MR HERARR AMBRZEFMET, 50 FH k8 h R 55
A PR E AR (O EERERHELREBD, FHTLIRE—4EUER,

A1 EHEEERESTRARER
(@) ¥ k#E,; (b) HmE
Fig.1 Schematic diagrams of variable cross-section channel and its coordinate
(a) divergent tube; (b) convergent tube
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Fig.2 Flow quantities in the divergent tube at T=24
(a) temperature (b) velocity
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Fig.3 Flow quantities in the convergent tube at 1 -32
(a) temperature; (b) velocity
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Shock~-Induced Two~Phase Flows in a Variable
‘Cross—Section Tube

Wang Boyi
(Institute of Mechanics, Academia Sinica)
Wu Qingsong
(The University of Science and Technology of China)

Abstract In this paper,unsteady two-~phase flows induced by shack
waves propagating i1n a variable cross-section channel are investigated,
The moving shock wave is discharged, from an infinite straight duct,
into the conical (divergent or covergent) tube which contains air laden
with suspended small solid particles, The two-continuum model and one-
dimensional approximation are employed for the flow problem of the
dilute gas particle suspensions, The governing equations of two-phase
flows are numerically solved by a second-order GRP difference method
with operator-splitting technique, The flow structure of the gas and
particle phases behind the shock front are given and the effects of
particles on the flow field are discussed in detail ,The numerical results
indicate that the shock-induced flow field possesses a complicated con-
struction, A frozen shock wave in the gas phase may form as the front
of a two-phase shock wave, Behind the frozen shock front, the gas and
particles are in a nonequilibrium state and the transfer of momentum
and energy are taken place between the two phases, The relaxation pro-
cesses occur along the entire length of the variable section channel,
Compared with the shock wave in a pure gas, the strength of the gas
frozen shock wave in the two-phase flow decays since the particles remove

some momentum and energy from the gas, It is so-called dispersion
effect by the particles and this effect increases as the loading ratio

of particles increases, When the loading ratio increases or the frozen
Mach number at the entrance of the conical tube decreases, the frozen
shock front of the gas phase may reduce a Mach wave and the left-

moving secondary shock wave may dissappear.
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