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Abstract: This paper proposes an improved Angelino method and an improved “Parabola plus Cubic” curve
method to design the solid-propellant axial plug nozzle on the assumption of constant velocity drag coefficient
for two-phase flow. The performances of the two-phase plug nozzles designed by the improved methods are
computed. The examples in the paper indicate that the length of the plug contour designed by the improved
Angelino method is cut down by about 33% , and the thrust is increased by about 1%, comparing to the plug
contour without considering the two-phase factors. The length of the one designed by the improved “Parabola
plus Cubic” curve method is cut down by about 6% , and the thrust is increased by about 4%.

Key words: solid-propellant rocket motor; two-phase flow; ideal contour; curve design; numerical simulation;

plug nozzle

ZEAXBUE B T B & B 2 R T A 4R
K RSP 2R AT R . TRk
HAHPEXRE C A BRI T, E
T B A K #F & S L)y T E N SR WL HRGE . A
KHG & BB A UKL AR B FF TR, & 1 RN R TR R
H AR 5 BE AR 5 P B AR B ZE 4 BE T AY RIEE , &
T AR 4 J2 B e . R O X R R 2E S R
BT 7 B 2 SR AR R AR FRORL T I £k
B JLAT A,

G. Angelino $2 H ¥ 14 K 7 & 3 Bl 28 X s B
AR SRR T TR i TRk A R R
ZRH . CERL417E Angelino ¥ B B Al F 2
TR - E M AR 1 B 5 B R A K R 3
LK E . A BT A B BUR 5 E oL
M2k, & A F ARt PR 73t s Ak k
i & S pL 28 W AE 28 52 0 T iE R B A AR A AY
BE™T . BT HIAR I A 20, R R B B8 T
TrERT AR E AR . A SCIR W S B A
WARBE , BB HE T Angelino ¥k, 2% 3% 7T LA H
W75 B #1:2006-11-28; #&1T H #:2007-05-31

EEWB :EK A RPHAHEE (50476002)
#IRESE i E-mail: xk311531@sohu. com

FRIT PR 42 X EXBE . FEUHERY Ange-
lino ¥k ZEAi b SR H 2 R A9 “ — Uk il £k + =
GrENY. AR E-ERELERT AR
DR 2% S HERL T8 PR 9L e A O R T e ) L AT 24
WHNLAE B8 . T X P A ks O ik T R ZE 4
BT B PEREFF AT T HOER .

1 @ HERERSN

(1) #ny Angelino ¥

Angelino BB N B E & O 3 3h 2 F 17
R MKMW, R AR, RWTE S O R
ECRLE Dk —#w B Bk, 2R & 4T
SO EEF RS, Rk EKEREEE
LWL R, [ —EE LS EHEA. WE
o K B XS W 5 R S MU AT . ZEAERET
B—FRWMAR WML, ZiL R WL LLEBZES
MEBEFHEKIEL L, B 1 a8 80, 4
AR FRRZREER S KIAPMLK 3T A .

A7 B3 W] P B R - 3 I R BB S X N S
MO TR, MEERENKE LBt

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn


http://www.fineprint.com.cn

1340

E
H¥

¥ i # 28 %

Bl 1 Angelino B3 7128 B E 1 m B A
Fig. 1 Sketch of axial plug nozzle design using the Angelino

method
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method
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Table 1 Design conditions for the two-phase plug nozzle
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Table 2 Geometric parameters of 4 plugs
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