9532 4 5 W in=zh 1ZEH Vol.32 No.5
2017 4 5 H Journal of Aerospace Power May 2017

X EHS :1000-8055(2017)05-1131-07 doi:10. 13224/j. cnki. jasp. 2017, 05. 014

fe B AL 12 T 9= O 3l X FR B R 3T TR

T’ﬁ@?a gﬁégﬂky ?ﬂ(/j”
(P E R BB E A B P2 R It sE . P84 710100)

i B AT R IR ZOE BRI BT vk 0 2T Pk WA T A AR S T 8L SRR DR IR R T
B AT 2 i R T4 0 e 0] R R L S R O . R I A R R R I 2 B3 (MOC) STy 7 i R A 5K
B RETE Y S BT B X S MR A 2 BB S A A I KL L o A BRI A AT T S BT L A
BT BT S B B E 7 45 K TP RE Y R R R AT B TR S . BT T AR T T 4 U 2 BRI (A5
) IFHEAT T A0 BT. 45 R R R AR AE £ 3 AT LS 3N K R R 30 RE TR A SR 5 AR BE 1T S BORYE R L —
B2 PE TR A A — S8 BRI T O 15 ik o 3 3 ) PN 4 0 0 5 9 30 1) v A RUJE R K 8 6 4 7 B2 i AR /s L T
A DAy 8 A H RS ) S AR B S B T RMBUA 38 K 2 T BRCRE VE AL I 1 K BRI [ I A ) R R BT

N 255 R
X 8 W SHSEG W MRS WK 1B
FESES: V23 BKER ARG : A

Design method of axisymmetric basic flowfield with
controlled expansion law

NAN Xiang-jun, ZHANG Liu-huan, LI Yong-zhou

(Xi’an Aerospace Propulsion Institute,

China Aerospace Science and Technology Corporation, Xi’an 710100, China)

Abstract: In order to make the design methodology of streamline traced nozzle more
flexible, an innovative axis symmetrical basic flow field design methodology with controlled
expansion law on wall was explored while a centre body was placed in the flowfield. In the
design process, Method of characteristics (MOC) was used to inversely solve the wall with
given expansion law. The main design parameters, such as expansion law, centre body and
oblique angle, were parametrically investigated. Then the variation of structure and perform-
ance of basic flowfield with these parameters were obtained. Using this basic flowfield, a
rectangular streamline traced nozzle was designed and analyzed. Results show that, inverse
design can be achieved by MOC; when the inlet and exit flow parameters are stable, there is
a suitable expansion law corresponding to the maximum thrust performance. The radius of
centre body and length ratio of basic flowfield, with less effect on thrust, can be used as the
parameters to optimize the moment characteristics of derivative nozzle. When the oblique an-
gle increases, the length and thrust of basic flowfield decrease rapidly, so the choice of ob-

lique angle should be considered carefully.
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Fig. 1 Configuration of basic flowfield



LR

T 1) 745« i i ML A T2 ) 0 A o 9 3 L U ik 1133

1.2 H{EZEKE

FEUMERE I i s B R E 2 iR AR
BRI A sh s H S BT AL B A RN
R b REA2 R R W1 GR I K £ BE N o R A
TE LR BRI HEAT SR M) o 55 0 8 — SR W AR 4k B B —
AT RRAE S AE Ty 00 i 2% O . %0 R k0%
FEWEAE A AL AR i A

Wall with controlled static pressure distribution

e’

K2 kR Ik i LA 24
Fig. 2 Geometric parameters of basic

expansion flowfield

HROC MR Y B £ T 4 E L AR DL T Dk
03 i i IO AR K49 2 SR AR VI 2R S 187 A0 % A il A ).
S L B IR 5l R i O AR R £ R RS

= ()]

. L. — . \ -
Xl = Txoero o HR G AR R A AR A

SR T ] A4 3 M A o 2 TG v 2 B SR T TR
PR A o 82 I R 1 3 B 8 O 2 3 o ) R e
B 75 A R AT B 55 AT R 0 A SR A R
JHEEAEA DB 2R T B Z 5 U O T 5%
RIGIERILA E & LA R P 2R 18 R IR E 2t 1. A
SCAL I BT AL R T3 43 A AR AE S 3 1 K T 7
M B B2 R A R

p() = alx+b0) 7 +o

K SE a, b, c PTR P 50 H Ty 50 e
FE IR BE S i e . S8 n Al LR 3 R 07 40 Al
R ANV Y

G55 R 140 A AT S8 B B AL HAR R
MG S ik B T Uy 7 25 78 e g s g — {0, i 2ok
JE 77 B i BE TH AL A« SR )G 25 B W0 I 26K AR AT AT 4
TEZR, E 2 PO R E. FELUB A TR IE L I 2
HURE AR 1) R e HE 2 AR S8 Bt 5. 8 o AR
Jei » 2 1 ARTE PR R A B e L TR R R
ek 2z AR AL TR 58 L

Fie B DL b R S8 R T SRR A AR Y Y g
BRI HEITR TR, Wk 1 £

Ma; WA TS S BHEL pp WA DK, T,
AN TEIR .y B R SR B po
HEH. p'/po HIEEEL.

x1 EEBKAZEZTSH

Table 1 Design parameters of basic expansion flowfield
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Fig.3 Pressure contour of basic flowfield
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with parameter n
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