11 3 Vol.11 No.3

1996 7 Journal of Aerospace Power July 1996
E 7 B kF "
V435
1
( ) )
Nakahashi i
2
i or= fi (i= 1, ,N.+ 4 (1
Zi= P , Zo=u , Zi=v , Zi=T ; zai=Y, (z= 1, ,N)
fi Zi ;T su v P T .Y
l ,Ns g n
w 2
' N, k, N,
D A D A (j=1, ,Ng (2)
= 1 b = 1
Vi v JA i N j
,Nr
M, i

1995 7 ;1995 10 *oE 103 410073



234

o+ N+l
w-= Mzzw— w)[mﬂ[fjﬂ = K@'D[%ﬂ ’ (3
M [} , ki Arrhenius :
ki = AjT%exp(- Ej/RoT) (4)
Ro LE; J JAj G >
ki) kj
ki = kril ki (5)
3
Crank— Nicolson (1),
2= (T fY (i= 1, ,N.+ 4 (6)
PTA zi, nn+ 1 (6) félﬂ z;’”l(]— 1,
N+ 4) m St , fi zj zg zn(j=1,
Ns+ 4) R
N+
fir= e Z (A5 2" '+ Bizg & Ci 27 4] (7)
A= il &i Bi= il &e.Ci= Fil &y [0 4 =l =4
T oz =z T=fh T (6)
N4
2 - > ZA A _(f + gi) (8)
>
gi=fi+ T Bifs+ Cifh] ) n+ 1
, (8 a , Al
2! Rl
n=
( )
£= Ns+ 3
v=0, Ns+ 3
3
4
45< 15< R
0. 625( n 2 2 9. 766, 6.595
4.1
— , 1 3.43 M Pa
1 )
s 3% 1 s



3 235
1
( ) ( ) «C )
N -s/kg N -s/kg N -s/kg % %
1 3888. 4 3720.3 3771.4 -3 + 1.4
2 3888. 4 3720.3 3826.4 - 1.6 +2.8
1 1 ( ) )
2 2
2 2
10.0 0.96 0.08
0.9 0.94
0.8 0. 92 0- 06
N o 4 090 .
. Q.
0. 88 0-04
0.
6 0. 86
0.02
0.5 A 0. 84
0. 4 0. 82 0.0
0.0 2.0 4.0 6.0 8.0 IL.o 0.0 2.0 4.0 /6.0/8.0 10.0 0.0\ 2.0 4.0 6.0 8.0 10.0
x x x
1 1 2 H,0 3 1 OH
H20 OH 2 3 , ,
o ; 2 2 2
, , H20 JOH  H» ,
4.2
1.5 4 2
2.5 0.92 0. 07
0. 90 .
2.0 0. 06
B b .t
BEF 0. 88 =
15 0.86 wt e |
3 -t -
:1 o > > 0.04 2E
‘ 0. 84
0.5 oL 0.82 0-03
0.0 0. 80 ) ) ) 0.02
—4.0 =20 0.0 2.0 —4.0 -—2.0 00 2.0 —4.0 —2.0 0.0 2.0
x T
I
4 2 5 2 H20 6 2 OH



236 11

[2]

5 6 2 H-0 OH H-0

2 B B

s Nakahashi

1 Nakahashi K.Computations of Transonic Chemically Reacting Flow in Conventional“and Unconventional Rocket Nozzles.
Trams. Japan Soc. Aero. Space Sci, 1984, 26( 74)
2 . . , 1988



11 3 Vol. 11 No.3
1996 7 Journal of Aerospace Power July 1996

FULL- LENGTH PAPERS

NUMERICAL ANALYSIS OF THREE- DIMENSIONAL
TURBULENT FLOW IN COMPRESSOR BLADE ROW

BY IMPLICIT HIGH- RESOLUTION SCHEME
Yao Jixian, Liu Qianzhi, Zhou Xinhai
(7th Dept. Northwestern Polytechnical University, Xi@n 710072)

ABSTRACT It is found that a three or high order accurate high— resolution
scheme may be more suitable for the correct prediction of turbulent flow field characteristics
in the numerical analysis of three— dimensional turbulent shocked flow in transonic compres—
sor blade row. The convergence of the three— dimensional turbulent flow calculation can be
remarkably sped up by using the implicit LU - SGS algorithm, which-is unconditionally sta-
ble. A detailed comparison between numerical solutions and experimental data indicates that
their agreement is quite satisfactory.

Key Words Compressors High resolution ~Tmplicit methods \ Numerical simulation

AN EXPERIMENT ON ENLARGING STEADY WORKING
RANGE OF SKEWED- SWEPT ROTATING BLADES

Cai Na (431", ‘East China University of-Technology. Shanghai 2000093)
Zhong Fangyuan (2nd Dept. Shanghai Jiaotong University, Shanghai 200030)

ABSTRACT An ‘experimental investigation on enlarging the steady working
range of skewed— swept rotating blades’has been completed. Two types of fan were com—
pared, afan with conventional (radial) rotating blades and other with the skewed— swept
blades. One comparative group was carried out on the conditions of same rotating speed and
geometrical parameters-but median chord of the skewed— swept rotating was increased about
20.4% , another was carried out at same peak pressure ratio and flow rate. The results of
aerodynamic— aeroacoustic performance testing of the groups show not only a noise reduction
about 2= 4 dB (A) overall, and an increase of aerodynamic efficiency for the skewed— swept
blad, but also a great enlargement of steady working range (one group about 21%, other
more than 22%). On the basis of the experimental results, the mechanism of the enlargement
of steady working range for skewed— swpet rotating blades was analyzed.

Key Words Blades Aerodynamic characteristics Acoustic properties Stability

NUMERICAL SIMULATION OF REACTING

FLOWS IN NOZZLE
Wang Jianping and Fang Dingyou
( 1st Dept. National University of Def ence Technology, Changsha 410072)

ABSTRACT The numerical simulation of chemically reacting flows in the nozzle
is accomplished by a time— dependent technique using semiimplicit scheme. A second— order
implicit difference approximation is applied to the time derivatives in governing equations and
a noncentered difference approximation is explicitly employed to the spatial derivatives. T he
numerical instability caused by the stiffness of chemical relaxation equations is succesfully



328 Journal of Aerospace Power Vol. 11

depressed by the above measure. The results obtained from numerical simulation of one- di-
mensional and axisymmetric nozzle flows are presented.

Key Words Rocket engines Nozzle flow Numerical simulation

NAVIER- STOKES PREDICTIONS

OF 2- D VECTORED NOZZLE FLOWS
Feng Jianhu
(Dept. of Applied M athematics, Northwestern Polytechnical University, Xi an 710072)

ABSTRACT In this paper, the viscous flows in the two— dimensional vectored
and unvectored nozzles are numerically simulated by three— dimensional time— dependent
Navier— Stokes equations in conservation forms. Finite volume discretization is used in spa—
tial form and Runge— Kutta method in time marching direction. A new viscous terms “dis—
cretization in the frame— work of the finite volume method is used which has the advantages
of less operation counts and full conservation. A modified Baldwin— Lomax algebraic turbu-
lent model and wall function law are also adopted in the prediction. Comparision of numerical
predictions with experiments shows that the Navier— Stokes code can accurately predict the
flow fields in the vectored and unvectored nozzle where the flow is predominantly two- di-
mensional at the designed nozzle pressure ratios or above. Discrepancies between predictions
and experiment are found at lower nozzle pressure ratios where separation typically occurs in
a large portion of the nozzle.

Key Words Jet nozzles Vector fields Numérical computation

EFFECTS OF GEOMETRIC PARAMETERS OF SUBMERGED

DELTA VORTEX GENERATOR ON VORTEX

Zhong Yicheng and Chen Xiao
(2nd Dept. Nanj ing University of Aeronautics and Astronautics, Nanjing 210016)

ABSTRACT The effects of the geometric variables of a submerged deltaic vortex
generator on the parameters of thevortex have been experimentally studied and a type of half
deltaic vortex generator’has’been developed. A small— size five— hole pressure probe was
used to measure the'velocity profiles at several transverse sections behind the vortex genera—
tors and according to the velocity profiles, the Gauss model of vortex core and quasi— Newton
non— linear least square method were used to determine the parameters of single vortex such
as vorticity, radius and height of the vortex core. The variation of these vortex parameters
along the stream wise was analysed. In the experimental investigation the vortex parameters
between the submerged deltaic vortex generator and the submerged concave vortex generator
were also compared.

Key Words Swirler Velocity distribution Geometric parameters Vortex

EFFECTS OF AUTOMATICALLY POSITIONING BLADE

ON FLOW CHARACTERISTICS

IN AN S- SHAPED AIR INLET

Weng Peifen
(2nd Dept. Shanghai University, Shanghai 200072)
ABSTRACT An automatically positioning blade with a NACA 0012~ series pro-
file was placed upstream near the throat of an S— shaped diffuser and experimented to inves—
tigate the characteristics of the flow behind it. The results show that two angular positions

have been found where the blade experiences no resultant aerodynamic moment. i. e. 15<and



