B HE 9 JEE HE S A 18 oA 8 0 4 B KA A

217

XEHS: 1006-9941(2010)02-0217-05

3 e HE 3 e HE 3 B T (EHA 18] 4 BB it 37 R BUE AR UL

KAM, HEE, B R, BEX

(MREIARFsh ) THREFIR, TH #x 210094)

WO T AN I A0 R S S LR L TR R B — AR N R R SR TR Al A 95 A IE 5T A A 95
AR XA 155 mm i SRS HESR B T AU A 9O 2 AR RGE AT T RO B R TR R BN R R R
B AR T 0 A DL Bt O b A LR, TFRASR R R R BN R SR YN 1944 K R REE Y
65 m -+ sy PR IR HE ARy 24, HRLR AN 30% , 55 5 B Aok bUIF 2 (W A AT

KW WA IRHERE; WIRSEM; S itiE
HESZES: T4137.5; O35 MERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2010.02.021

1 5]

I

JEG HE 55 89 KR A P 2B T A R A X L A
AR E R o LA AE BE AT IR S 38 4 0 i
B I HR AR SUAE IS HE 2 B 10 A9 3L 80 — HE S I
U SR L PN T T R A AR R A S R IR
MRS H, DT R A TS R 2 A AR 45 30T LA
RELIBE P TR HE VA 3800 2 My A8 AL R o SRR b i
YRR BRI — AR RE WA A R ) A IS HE R L
UG R S0RF 8 D R b 2k A A KRN SR 1 Al 7 o o
B R E R CRE SR (R
IR JSE AN S5 ) B — LU B SCHER L3 TR HTAS ol I 4
W N-S T e FB A A k- BB, S M7 1 REHERE B A AR
JE 355 T 3 5 9 43 A LR, O JE 1l 5 s 11 Ak 1) 2 K0
A AR B R HARR M T — Rk . A
HENLIRHERE BN IR S — e E E WA SRR, 255
TE B A T TR T 47 U HE LR HE R AN AR Y
LB U5 B Ty A B IR A A R TE D5 R 0 AT B
SEAB A SRR WE T HE 2 A R R HE 25 AR
B R IE SR RS B

7S B H: 20090707 ; {£[E B : 2009-10-10

E£WAB: ZRPBEMIES S H(No. 62301110605)

EE B : SRR (1978 =) PRI, 3222 A 5 3R M Bk 4 e 5
HARMBESE . e-mail: nustzlk@ 126. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

2 —HFEFRANHERE

2.1 YEEER

T 2 E A 155 mm M864 Jit HE % & /8 &
P T S S HE 2GR 1 /4 BT A 2 TR
ARG HE RS B MOR AR 1 3 s o

FEAMBE (1) Z0W S 53 1 285 1) R A e 2 A HEL
K Z BRI VEAN B, — E R IS HE 2R R B 4 1
KIRIE IF LAY M R BE S5 W IR A (2) JRHEZ
FE 2 S K B AL 2= PR RE AR, R 7 W A G I T =
HONCHIE & (3) RHEZGHE A BB IE 17 )2 R e 2
H, HL 2 L e 5 OW R B IE s (4) AR HE
& E N HERR B 8 N I 30 o — 4 AR AR IR 2
B, A T3 2 R S Bl A bR x RTEE R] ¢ YRR R
(5) ZW& U RGP R 3R SRk s e R ]
X B i s e R FR DT g e (6) JHEZG AT A
A R R S R R M IR UL B (7)) kSR
AHAZ = AR W B e e TR R T, A ) B =y a] DA
ZWgE ATt
2.2 HFEER

T HE 245 A R be B LA 3l 5 [ A ok s A gl L
AHH ), BB X IAE T 25 K8 T AR R 58 1T R b ok B
PLRRAGEIE T . S SCERLS —6 ] /7 1 A 46 1% 42
Jr R Bl TR AR R SOR A T R R — 4R R
HEM BB AR, i (1) FiR .

e
.
oo

A 2010 % %18 % #H 2% (217-221)



218

TRGRL, M, Mk, BB X

T—25kE, 2— ok, SRR, 4—JKE, 5—r kH
1—propellant grain, 2—igniter house, 3—base closure,
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Fig.1 Experimental set-up of base bleed unit
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Fig.2 1 /4 cross section of base bleed propellant grain
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1—igniter, 2—phase transition, 3—gas channel, 4—nozzle,
5—propellant grain of base bleed
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Fig.3 Sketch of simplified base bleed unit
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Table 1 Calculation parameters
projectile ~ d/mm m/kg vo/m-s™t p/(°) 0,/(°)
and gun 155 48 903 20 52

d,/mm N d,/mm d, /mm f/) - kg™
base bleed 44.45 3 120 43.3 1.0 x10°
unit L/mm c/mm pp/kg - m™ a/m’ kg™ Ty/K

76 3 1.37 x10° 0.001 1812
constant R/)+(kg-K™) Kk n/m- (Pa" -s) a

401.1 1.283 0.98e~° 0.625

Note: d is projectile diameter; m is projectile mass; v, is initial velocity; » is
rifling twist; 6, is fire angle; d, is jet diameter; N is slit numbers; d, is
outer-diameter; d, is inner-diameter; f is propellant force; L is grain
length; cis slit width; p , is grain density; « is propellant covolume; T, is
explosion temperature; R is gas constant; k is adiabatic exponent; n is

burning rate index; a is burning rate constant.
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Numerical Simulation of Interior Flow Field in a Base Bleed Unit During Working

ZHANG Ling-ke, ZHOU Yan-huang, LU Xin, LU Chun-yi
( Power Engineering College, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A one-dimensional unsteady flow calculation model of a base bleed unit interior ballistics was established based on the
theory of homogeneous flow and solid rocket engine. The inner flow field of base bleed unit and exterior trajectory of a base bleed
projectile were simulated via calculating interior and exterior equations of base bleed projectile. The distributions of pressure,
temperature, density and velocity of gas and their changing laws at nozzle were investigated and obtained. The calculational
results show that the highest temperature and velocity of the gas are 1944 K and 65 m - s '. The working time of base bleed unit
is 24 s and increasing range rate is about 30% . Both of working time and increasing range rate are in good agreement with the
results obtained from practical shooting tests.

Key words: fluid mechanics; base bleed unit; numerical simulation of inner flow field; exterior ballistics
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