5 38 4 5F 10 1 M= NFH Vol. 38 No. 10
2023 4 10 H Journal of Aerospace Power Oct. 2023

X EHE: 1000-8055(2023) 10-2407-08 doi: 10.13224/j.cnki.jasp.20210389

52 i1t 18] BR Xt PR SUSE B 1R BB 1 52 Wi

Bk, K &, RHF, PEE
(P ESIRER A R AR H-E—OWFFEr, #IdL B & 443003)

i B N TR R BR (& S 0 AR A T R ) X KR AR G P AN B B PN R S B R e, R
H Realizablex-giiii i 55 B, 45 & A 43 )2 8l ks S H 2 @ 2 S %X (user defined function, UDF) # AR, % #4 <, i
SRR HEAT T RCE R, A3 BT T 55 R B /N X R AR P BE R s e, IR HEAT T i R PRI . S
R b, SO TE TR AL GT O R 00 At . D7 ELAE SR R B, e S5 U R B 10 BT B R 55 T IR
Bt 119 386 K 25 5 OG5 0 5 T 58 0 {98 /0N, O 0 o e DS L B R AT, AF AR A A R
LR PERRAE o 55300 18] B 2 mm 38 K F] 6 mm B, H £ B[R] ZE 4K 7.7%, 5 R B IG 16.3%, AT IA S 7 I 3 FBl P
55 1Mk 18] B 140 5% T WG K T 58 /0N 5 Lt 5 5 ik ) B 1) 5 T 2 0 3 0, 21 55k 1] B AN 6 mm 3% K B 8 mm A,
A7 PSF [ S 4K 20%, 1 760 3 B A AIG 35.8%, 24 55 It [ Bt 444 K 3] 10 mm I, 356 550 30 6 D EE I h O mys. AR
WFIE 45 3 R AT 3 B B SRR S R %

X OB MRS SRIEIRE: AN ShAEEROR: AHLE

FESES: V553.1; TIT68 SCERARAERD: A

Influence of bypass clearance on gas-ejection internal
ballistic characteristics

ZHAO Jiapeng, ZHANG Lei, SHE Huqing, GUO Jinbing

(710 Research Institute,
China State Shipbuilding Corporation Limited, Yichang Hubei 443003, China)

Abstract: In order to study the influence of bypass clearance (the clearance between the launcher
and the Missile pallet) on the flow fields and characteristic parameters of the gas ejection, realizable
turbulence model, dynamic layered dynamic grid and user-defined function technology were used to
simulate the process of gas ejection. And the influence of the bypass clearance size on the performance of
gas ejection was analyzed. The ground launch test was carried out. Compared with the test data, the
effectiveness of the gas ejection simulation model was verified. The simulation results showed that,
obvious vortices were formed near the exit of the clearance. As the clearance increased, the pressure in the
low-pressure chamber decreased, the acceleration peak decreased, the exit time of missile prolonged and
the exit velocity decreased. When the clearance increased from 2 mm to 6 mm, the exit time was only
extended by 7.7%, and the exit speed was reduced by 16.3%, the change of exit time and velocity was
relatively small within this clearance range. When the clearance increased from 6 mm to 8 mm, the exit
time was extended by 20%, and the exit velocity was reduced by 35.8%. When the clearance increased to
10 mm, the ejection of missile failed, and the exit time and velocity changed significantly within this
clearance range. The research results provide an important guidance for the optimization design of gas

ejection device.

X %5 B #A: 2021-07-24
B B AT s (1981—), B, HF5E 6, b, EENFK T LA RIT.

SIRAE S NG, TR EE, AN, 5. S5 i ) B R SO P U R S e (D). A 3l J) 2 4k, 2023, 38(10): 2407-2414. ZHAO Jiapeng,
ZHANG Lei, SHE Huging, et al. Influence of bypass clearance on gas-ejection internal ballistic characteristics [J]. Journal of Aerospace

Power, 2023, 38(10): 2407-2414.



2408 = B

38 %

Keywords: gas-ejection; bypass clearance; internal and external flow fields;

dynamic layering technology; interior ballistic

IR A G 2 — v e g B R, 3 IR
HOR R 2BE 24 MR SR A 08 T 7 A 1 s TR S UL, 7
I 2 P PR A R I Bl A A . AR T A
W A5 07 2 AR AR AU SR B A S Al TR AL ]
SEVEAE . R AL IR s T R
SR P B BRER SR R A o o R P Rk, AR A
SRS O TZ N TR KK KT SR e BB

7 B RV 3 e 28 L P B B 43 ) T TR
A E T R S IR E A Y LA ALY, 1
FATE) T S A A 2 o P sy pinAED)
X EC A3 AT T LR (6] 555 3l 0 R e R A, e
TORFSRG 3 1T NE S22 5. BRJT. B
HEZAR A SE A 2 H AR AR SRS B
T T s Y s fi 0 % U 37 1) S T AL 2L, X 2
HIRR LT N BB AT T 2 B it . kAR
209 I Fk-w SST(shear-stress-transport ) Jif i 5 754,
K 3N 53 )25 0 3l A& F ARG T [R]0o 8 4 3
RSB, IR G T T AT .
ZEAT RN ST AL R R B B R A
T YRR AR, BESE TS [RIBRBE T R T
20 53 B LA K R T I T ) T R < BRSPS 3 A
STEREID A1 S 0 A R = VAN S Rl = RS T NV
o7 ) 5 5P A S 1 PN L B R A A TR
PERN O SR R SE R R I, BT
AR AU Sy T 2 R 0 A e IR = P L A
Y, X A3 AT T b T R K T AN [ R B B R
AT SR, R CED PR TIRARRR . AR
A SO IR A R S S 8 e . T B A
R GG Bl it 7 R4 1 B st 77 A 38
FeIR A, AT T P dE TE L T A A R 20T B
SN T B, JE R AR BOR AT T 4RIk
Bz SEU RIS T )0 8 2Kk S s R P O S L
B, I B 1 N H1 AT 18] B I 435 44 XoF T PN O
Ginse e o XSRS A SE T HLZRHE L A Ak
XSU T 2 A RTINS [BR0 25 D 7R %o 3 S PN L 3 1Y)
P RE R

25 B RTIR, X TR A BT Y T
LR G ST M, RO R A5 A L S A
GERE RIS B R A DR 2 R A
ST M RE BY B R, T 5 TR AU o AR IR R =
(R SRR ) 1 25 B 45 1 M R B s e & A o6
Ko R, AR SCRMR ISR SR 3R g8 S iy B,

AR TR B A T S5 AL, R 3h A0 =
By A B, X RR IS I i R B A SN T
B3 L, FF 53 55 U 1] B R/ Xk Kk = 5 oA i
T RE IR B0 R0, Ay SR 2R A R B i B A
2% .

1 YEKERMTERLE

1.1 #IsEsl

TR TEIR B R e 2 R B R R AR
Bl . I | S BC RS . SR S A, e
[P AR A5 A 0030 e 200 A 2 T 7 S 5 DGR
WE 1 Fs . R RO B R R T
R AP PN RE 5 B Al 2 ] 5 i ] BR S5 R, Ol T A
5% 55 it 5] B X AR A G P ST P B2 ), O 45 S
PRI TG 2K, A S e 55 R B d Ry 2. 4. 6. 8.,
10 mm 9 2517 T IF & T 3UE ) BT 5

PR S GT fRAERL nE] 2 BirR . R R A A
MUK AR IR SR TR e 7 A RS 28 W5 A I
SRR %, BRATE KR = T K T, e 3h

BRRCERS W e dERcey R

| 1 >

BT R B R

Fig. 1 Schematic diagram of gas-ejection device

B2 R B AR B

Fig. 2 Schematic diagram of simplified model of gas-ejection
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