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Abstract In this paper, the supersonic damping-in-pitch derivatives of blunt body are calculated
with two methods. One is simulant unsteady viscous flow field by solving N-S equations, and another
is the analytic method of unsteady embeddy Newtonian theory. According to the numerical method,
the precision of unsteady flow calculation is improved by using sub-iteration. Similar results are ab-
tained through the two methods. The numerical method can be applied to general flow calculation ( 3
<M <20,0°<a<20°).

Key words dynamic stability derivative, numerical calculation, analytic method, N-S equations

BAMRBEAMNSEEANKE, FHHERBACM. AR, U LErmass. EAN
MR RATRAOBSEEEEHAMXE. R, ATHRIRFEAOEEERDEE AERRK
KRB E S SEER T4 E 240 AR . TR E, BT HEEKR, FEEPE-LRE
BHERTE, RET-FREZSER. NRTTEE. HEERSS, MAETE—TTHAETEKXR
MIEEEHHE TERILAEMAR, - FHOETHRLOCIHERH AR, ERER-BEREER
N FEOTERRT R RIME /DB B E T RLHERSA, RS Hu 8RR RSB, =R X
B % ABTE Hui TARSERE AT o — 5 RO R R SRR T BRSESMB7E/NBUA T A Euler 7778 . i 90
ERTITENEEMN R RS UEBETERANZES B EANERTHREHRIRE—SP X
JEHIRE E.

* 1997 4E 3 A 20 B
H—fEHF: X B, 1965 F4. THEIF



6 BB HTKEER 1998 4E55 1 47

HET. ERMEFGF TSNS E EREE N M RA R 2 Tobak F Schiff AYIELR ¥ 8 /R R R IZ R
BRU, sRMRE, E—-RERTHRERNZRNHEEIESEYE, A3CKAESRENATRIEZN
Etkin g5 SRR, @i KM IEEHFEZELE N-S R SIM 5 B 6054 KRB S50,
B EISIA ‘TR IBREEEFRIATERE. 54h AXERBEEHRHENEEFN
KA #IT TR,

1 BEITERE
KAMZIEMA N-S FEEUSRRNRE, H—REFRETHLXBRHAFTELEAR:
SRR P
L1 BERDITEER
COARSCRAXER (5] REBAERR NND &, B MR, TERES. Bk E. R
(1) MEBIELHN
1+ Az( 3 g—g ¥, g—g 43 %) Jagi=— w5k + 8,F + 86 — Re18ST (2
Qn+]= Q’l + AQ'I+]
o, KT 68" SR AP LENBRGE BRLHE. 6E. 6,F. 06 X W3c#Ek (51, FIABERDfEH A
Lembreieat i, 83
Re(I + A3 NORTR,(I + M8 AIRRAL + ABAIRFAQ+ = RHS(2)
ot = Q@ + AQH (3)
R — A7 f|) Z W B Ay R R L.
1.2 FEEFRBITERS

EBUER M N—S FE#TEERGIHTE, ATRETEZRE, BT AN —BR X AL b BT
stAFEAE LU SMERHERABENRIER, KXBETEFRIHERSEEE. BR, BT ALE
FARMSIA, FEBRMEEERFRKL, BINDILERE T —RESSIA “Ex” SBEXRES
B EEENFES, CRAREREE, REAHEHAR. TH, 23X ) RAMSIA “Wik
R FEMRA NND &, HRBZEITEEAEERNIEEE RS, BB NT:

Vo " —1
Liag) =— a[ L 4 5p 4 o + 56 — Re5S | W
R

. lmLag) >0, W Q=@
Rop, BT L) RERX (3) MEMT, M REHTHES K, & RRAEE— “HErH (HD”
m R HEE K, 0 ARIFTRES » — 1o EER R FERE, FARY R TR
., (4 e AL WS By — o0 B, L(AQ) —~ 0,4 07! = 0, U,

nt+1 n—1
3Q 24AZQ" + Q + a{En-H + 87F"+1 + 8;G"+1 — R€_16¢S"+1 — 0 (5)
R

BAR, XN (D WEMER, Hv—conf, HEIEHRE?, + 1 B2 BIE_HiHE.
1.3 MgRAMAESRSE
AR AR R REMRE, SRR G070 SRS ERERE E7.0 TR
ré&, 7,0 =r,&m +al®dlr. — r,| (6)
Ky rory PR E RGO R . HAR IR o) HEHERE.

BENGHHERGITEN, BEEHAELBRBMEERESE, SMDRRRGRITANTALF
FEMERARLZME. AT RERFMES, RGEAXHK, RAMKRFELEXMRE. TEMGEE
%, BERHRERZHRINHIRG, HERGITHE U ERG -

1.4 HEVIHEFE ‘
7R SR PSR R0 B SR E R 30 BoR AR MR /B 280 Pt BRAG IR B 0N -




X% FEEE A S BB THREM 7

a=68=C, + C,coskt (7)
A a JBUAL0 RIHDFA.Co HFEHBUA.C, RSB 2 h BEIAE. EHLE
a. FEMERITRE A XFRE B AT HIRSEEMR /D
b. itEHFAEE—H3FH, ZEEHFEI
c. KEhHEC.() KT AR,
B, B M Etkin SHEFHD 5148 C. () B9—BRFESR (NAERELR a.g D) #EH:
Co(t) = Cp, 4 Cpoda + C,020 (8)
i Coo = Coa + Cooy AR FHCory \Con, 53 5IR ¢ = 0 B89 C. (Co {8 Horr Coo (T IE T E ST
BEM K., B8R, 8) REASKC. WEEYHRRS. AR BR/D ZFERF. 0z, = A0,
¥ =Cot) — C, — Coaba, BB AL HE Co ARIF

Cop = [;I,y.)/( Zl)x?) (9

1=

Horp n B U BUN EL

2 EEARRFWRITES X

B, BMCARNBER. SBETELRBFLBEHETEFFSM, mFEEe. WK
TP, M. OSU 2K /45, Dahlem-Bach Jrik% % . #AXI¥iL, Ericsson K RAGAEE H MK
PRSI AR BATZ, ACRAREE TR S A MHNEE 8. it ERENT
A THTT, FAEERARFBRESITEHET LMK NRL BEEIHTK G ESYEM
[EAREK. EEFARFBRERITRELKNT:

szfICpO+Cpmx(%)~f(I‘ vM) (10)

HH, Cone HEAEHNRL UL /U HYEEREEN R, S (2 M) HEE RS,

e VT v,
o o Yo ferc o 9]
Co=Comn T 2 o T2 B
T ds EAIZ A
dM,, = dF,, +z — dF,, - z
dM,, = dF, 2z —dF,, - z
K

dF¥,, = Gy, nds, dF, = Cy, = nd,
dF,.=C, + nds, dF, = C,, *nd,
YRS B IFHTE R Co. + Cy:

> (dM dM,,
%+%=L<mﬁgk)>

L.S $lREHKEMSHER,
3 TRERESH

T4 SR FA BB P AR A 50 O T 7 o Ty o S ) S A S 8 RO TR S S A RN BEL 2 B S
R B RITERE SEERNSEKESHIREABRETERMECREER. ZUETHRBECY
65X19X41, Yk, Mg SYEXHES, FSYEREERS, HERMEMHR:
M., = 6,a=0°,10°,20°,Re = 2.4 X 10,7, = 300K, 7T, = 67K, [REBHRE,.C, =— 1°. WHHF
k=1E2/MT e=200 080 C, 5a XA, \C, ¥ /5 BIREBHEE K TSl B 7/ B B A0 I 5 2K

an



8 B M HKEER 1998 4E4% 1 #

R B3 /T a= 20" C,, pERHRGR B, v iR R A E K
HITHBEANIEEERSE TRTOERE. 21 BRBE S
WIRFBRERHTBENEREER. TAFAM T EEFSHERRE—
B, SA—EBRERBTERNFETESEROTEE. KEITE
FH, BUHITBFEATUMNAT 3 <M <20,00<<a<<20° HtH9—
BARSHHNEE FEGHE !

HHl, BMESNREAERABLRITEREAEBIEHELS
R, EXERBYHIHAREROSBUE GREW) MK, B
Xf— TR BT . ST R BABEES, REE 204 L ERFH AL,

MBETEH T RBEESERITEMNSEBLNAREE, & Bl iR R
~0. 002
—0. 002 ]
] —0.0034
~0.0031
’ J —0. 004
—0. 0044
< —0. 0054
US —0. 0054
-0.0064 —0. 006+
—0.007{‘ 0901 k=1
[1 k=1 ~0.008 § I
—0. 0084 — . — —1.00  4.00 9. 00
18.50 20.0020.5021.0021.50 22. 00 L
a/® i V..
K2 G, B MA £ B3 C. BRI R A (Ll 2%

T RBEHE, BRAXHIT/ELENEY, AR, BEEESEMOTEULRSSER I
TAEH TS =M.
£ HE. ITEHHEC.+C., ERWM =6)

w bi 0° 10° 20°
BE B —0.0790 —0.1123 —0.1041
ARSI —0.0915 —0.0929 —0.0940

4 #Zig

(1) A5 HIR AR BN N-S yEREDEEFREMEESE ARG EIRELTE T4
HFERINERFPEE S8 RS R 3.
) BETEFETUNBATFI< M <20,0°<a<<20°itC.+ CitHE,

&% 30k

1 Hui W H. Exact Theory for the Stability of an Oscillating Wedge in Hypersonic and Supersgnic Flow. Rept. 277, 1968, Dept. of Aero-
nautics and Astronautics. Univ. of Southampton

MEKE, WEE. REFMEESBHREITE. SS9 FR, 1995, 13 (2

Tobak, Schilf. Aerodynamic Mathematical Modeling Concepts. AGARD-1.S-114, 1981

Etkin B. Dynamics of Atmospheric Flight. John Wiley &. Sons, Inc. 1972

Wil —FRRE. RO BRREMEAERE NND X, FLELSEBIFRED ¥ 2BE, 1994
Gaitonde A L. A Dual-time Method for the Solution of the Unsteady Euler Equations. Aeronautical Journal, 1994 (10).

D e W N



