15 3 Vol.15 No.3
2000 7 Journal of Aerospace Power July 2000
: 1000-8055(2000) 03-0225-04
WoOR
( , 210016)
0 1, 0
1.6
RB-199
:V231.3 tA
1 :
(, )
I PVX RdR (1)
\ Vi- Vij= 2 Cp(T)dT— (Vé- Vi) -
K _% |:V123 - Vlze,_f]
2 ij RdR -2 5 -
N 6 @[ *Cp(T) dr _ g lnp:] dR +
( A oR ) T ¢ pi
Ma Re i)
’ ) ’ aﬁ
2 i/VX[ X dR (2
:m sh, Pp T
5 CP 0 Rg, V R
; W
2 2
; X.R ©
) ; j ¥ J
: 1999- 07- 28; :1999- 10- 25

18592 ¥



226

15
; H T :(&) 10 NACA- 65- (A10)
9 CP 4 ? Bl
[2] o 5 (Ks)sw (Ko)
, NACA- 65
, (Ks)s= 1.0,
(Ko)s=0.7 (Ks):
2.1 (8)
,m ) B
o b
Bl
R} — Rh R} — Ri (dow/ di)
o= pr_ gy - 0= g (4 ,
) ﬁl g
2.2 (3 2.3 W
: Wy
ZL): (’I)(_‘/. + (a)— a)ef) (9)
s a)ef a}’,rtf a)»'.,ref
: 2.3.1 .
irg. 0= (Ki)sw(Ki)i(io)io+ nb -5)
:(0)io NACA- 65=(‘Aw) Wy cosfe
. B o 20
5 (Ki)sh D F
1.O(NACA - 65 ), 077( ,
)5 (Ki): ’
;0 s s 10% , 50% |,
n ) 90% 3 W.res cos o
BI g 20
(5) D s
iref.?D 5 ? :
W.rercosPo| | Wegcosfl
’ . (i ' ) (6 20 P 20 0.5
ref = ref , + ref — ref, ~
| L.gf Lref, 2D Lref Lref,2D s - 2 | Werrcos B
(T = Tres.20) r 6.25(r- 0.5) 20 0001
Ma . Wr.scosf ;| (10)
Lref N : 20- 0.
5= 84+ (8- &) (7 2132 W.ref
(65— 5q)
) 6’?/'

O = (Ko6)s(Ks)(o)io+ %9+

do
([:,’5/ 2 iref.ZL‘) EQ 4 (5-,7” ” &y.zn‘) (8)



3 : — 227

Ma.= w, Mar =1.0 Mas Ma ’

Mas M at

Ma. = w , ®  Prandtl- Meyer

Mai<1.0  Ma.> 1.0 '
Y+ 1)y Ma M Y+ 1 (1= 1]
1- |: 2 - [ 2 ]
W,rg = ( ) Y- 1 ™ 1()J ) (11)
1- [1 + —Mae]
2

2.3.3 ’

: ,
W= We - RB- 199 s
== f(Ma, 12
(i = dnr)’ f (Mar,r) (13 ] 1 \
3
R R 0.97 & e
cc »3 -, _.."-\..." e - .

g -8 \ A\ R\\\\\ \\:

9 g 0. 71 ’ ) B : . g

0. 6L ) ' ) :

’ - 2 8 r —rf_ﬁ
'3 7 fa Z. O [
. : o 100% 198.7%
) 1.2t N 0w, B6T% 93'?/
’ 50 60 70 80 90
&t/ kg/s)
[4]
4 1 RB- 199
C.C.Koch " Koch .
, s 2 t h

pl=p0 p;z ¢p0



228 15

Ror  Rbr 0 — * ;
) DAp = —2—_ D pe ( pi)
po po
3 50%
R, R DArr 5%  10% 1
wlF — T g e
Py - o ok
#l l‘b ‘ Rorl#| jrl ' Ror ’
I Y - I
A Ry ) R
N R 2
2
EAh 18
2
0-91 i - 1 Robbins W H, Dugan J F. Prediction of OffDesign
M 0-8f | ‘\\'\_ Performance of Multistage Com pressors| R]. NASA SP -
AN : p
® o1t ' 36, 1965, Chapter X, PP: 297- 310
gL 2 Creveling HF. Axial Flow Compressor Com puter Program for
0.6 g E F g
[ - DApr= 5% Calculation off Design Performance [ R]. NASA CR -
® 28 —DAn= 0% T 72427, 1968
[:H 3 DApr=10% o TS . ) .
B 90 . A 3 Aerodynamic Design of-Axial4low Compressors| Rl- NASA
) Sp36, 1965
4  Koch G-C. Stalling ‘Pressure Rise Capability of Axial Flow
r N 709 80%
1.2 : AT0%., Compressor Stages[\J].Journal of Engineering for Power,
50 60 70 80 90
1981, 103:.645- 656
pa
e mg/(kg/s) 5 Jahnen W. Untersuchung von Stroemungsinstabilitaeten in
Einem Mehrstufigen Axialverdichter Unter den Einfluss
3 Von Eintrittsstoerungen. U niversitaet der Bundeswehr

Muenchen Doctor Dissertation, 1998

( )

Calculation of off-Design Performance of Multistage Compressors
with Uniform and Radial Distorted Inlet Flow
Hu Jun
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A model to calculate axial flow compressor off-design performance with uniform and
radial distorted inlet flow is proposed,which takes into account variable specific heat and full radial
equilibrium of the flow, including streamline curvature and radial gradients of total enthalpy and
entropy. T he efficiency is determined from a total pressure loss coefficient which is taken as the sum of
a calculated reference loss coefficient and an off reference increment in loss coefficient. T he correlated
data are used for diffusion factors from 0 to 1.0 and Mach numbers from 0 to 1.6.The compression
work or the total pressure ratio of a compressor is determined through the use of cascade element
performance data concerning deviation angle. The model allows user to specify the mass flow at each
blade row i. e. allows existence of flow bypass between two blade rows. Results for a five stage high—
speed compressor are analyzed in detail, and the comparison with the experimental data demonstrates

that the model is reliable.
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