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Abstract The process of underwater vehicles exiting the barrel is often accompanied by complex flow of
high-temperature and high-speed gas inside the barrel and multiphase mixed flow of water and gas at the barrel mouth,
presenting complex flow states and changing patterns, which have important impacts on the launch power, load, and
motion attitude of the vehicle after exiting the barrel. This article takes the launch of a certain underwater vehicle as an
example and uses CFD method to conduct numerical simulation research on the launch of a high-temperature gas
propulsion underwater vehicle. By comparing the horizontal and vertical displacement under different grid densities, the
convergence of the numerical simulation in this article is demonstrated. Using a validated numerical model, the process of
high-temperature gas propulsion for underwater vehicles exiting the barrel is simulated under different initial launch
angles and lateral inflow effects. The deflection angle and velocity of the vehicle after exiting the barrel are obtained, and
the typical characteristics of the velocity and temperature fields during the launch process are clarified, providing
theoretical guidance for design of underwater thermal launch system.
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Fig. 5 Vertical displacement curves under different
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Fig. 15 Vehicle inclination curves

4 LERIE

ARSCUUAT 6 N A S IR AR 451, R CFD
TTE I T AN FIRIAG A, AN RIS i R e 2 114
AAT iz sh s, nf RIAGRILLIR 4518

1)K e st ] F1 o 32 2 SRS DRG : 7
UL R BERSON, LI K AR L ARAE P R, B A2
AT LA TR Bh S B A



b B RS A AR AT R - 333 -

%34 SO, BB T AT
2) Rt MRAER S R B R R
PR, KRR R B At SR, 34 3
VERR RN, 5 R ()
3) RIS EIES, SXmimnE
J B i e 6 BEAT SE N, A BRI, AT A R R
e fa e UK
4 ) T ) R R T S U BEAT il O, R TE) ok [8]
HURE O, AT A K T 2 RS O, {EDX RS B ]
T3 I L RS e 570
CFD Jrik RmtFEK TAT & R A S R Y
ARTB, BABGRMERRTE . fefE sEmts o
DU, AIOT AN TR0 ff S ABUAf S RIS 16 o A
P T BRI I T T 2 g, U
I R RS, IR RS
ﬁﬁﬁ&%ﬁ,ﬂﬁﬁ@I*%&%exoi%%
WFFE AR T . R RS S
13
S &k []
[1] LOTHE, FAETH G M. Underexpanded noncondensing [14]
turbulent gas jets in liquids, AD-A197939[R]. Ann
Arbor: The University of Michigan, 1988. [15]
[2] ZIRAKSAZ M H. Nozzle analyze of under water
missiles[C]// 37th Joint Propulsion Conference and
Ex.l.libit. Salt Lake City: AIAA, 2001. [16]
[3] MULLER S, HELLUY P, BALLMANN J. Numerical
simulation of a single bubble by compressible two- [17]

phase fluids[J]. Numerical Methods in Fluids, 2009,
62 (6): 591-631.
[4] TWE%E, skisR, &5, % BUBIKAIK b i EE i

ﬂﬁﬁﬁn.%*ﬂ&kiiﬁ.ﬁ%ﬂ%mjmm
47 (6): 73-78.
[5]1 KR4, 553,

R JKE R EA 5T IR

[18]

Y B E R
(1): 90-94.
AR ARIREE S K T KBRS S 5UE
BAND]. W/RTE: B/RIET K, 2007.

WA, WUR, RERL RFERFHRE T S 80K
TR KBRS TR D). W SR E R, 1994,
11 (3): 9-14.

FWA, m&l, BRI, SWOKT KEHE O s
PERFSE[I]. TR, 2011, 32 (8): 991-995.
oLk, Hettde, 2= RO MK T Z5HHE 0 A ias
A EERRI]. U e T4, 2015, 36 (11):
26-28.

g, B4 =, FEFLBE. KEIK T k5B G mm
BB RBABL[T]. FA2E 4. 2000, 21 (2): 12-30.
BAENL, B, BEBL, . SHEUKT SRR
BEFE[I]. fias2F4R.1992, 13 (4). 124-130.

1. K312t Sk, 2005, 20

i mHFT%ﬂEWkaQMWEﬁ%
RIBUEMFE[D]. AR . M/RIE T K%, 2011:
1-60.

HEla, SRR, 2N, & K TN HBRAI R
ﬁ%%@ﬁﬁﬂ KBRS IR A 48,2009,
24 (5): 575-582

/NI, KBRS 1= U (n] A 5T [D]. A
WL KR, 2004.

o, TR, RRE. KT ST

BUEDTIE[I]. WL R2E5 4 T2#h, 2010, 44(2):
408-412.

TARE. RS 1A M) dbat: IR R
WAL, 2004,

AR, 2B, whATA. — Ry B R ST 5 i K
FORFABSE[)]. SE=R, 2007, 19 (2): 88-92.
LIUHT, LISM, FUD B, etal. Underwater ejection

multifield coupling model and response characteristics[J].

Ocean Engineering, 2023, 274 (15): 114021.
(RE®RE: KZA)



