532 % 5 8 W M= N FH Vol. 32 No. 8
2017 £ 8 H Journal of Aerospace Power Aug. 2017

T EHS:1000-8055(2017)08-1922-11 doi:10. 13224 /j. enki. jasp. 2017. 08. 016

BETHEEZRXHRNKTEARERS X

KA, AFR . MK B, RmxXt, W
(Lo PEBHEBE W A ST T Mlde N E R E 5%, R 110016
2. PEFPHREBRSE TREYBE, JE5T 100496)

i B AR Rl TR ) RS IR 1K R D R i ORI T A A 1] 3 R 3185 S T R A
B #RNT T HE T R B A S AR A RO DG R UE T SR R R AR A S8 B ) R i R R RCE . 8 B
TEIF R LA T R R O R B AN (8] R I / 3 I AR AR b B A [R) Rk S I / =2 I B BG4 R T S U
MR . G5 BN < B ORI AR B A 30 3 I A7 0 BE T BERG VR A S DRI O R A RN . B
YR/ FE AR B L (9 /0 ot T B DT o L B8 D0« S R A A EE RN B SR R L 0 B — @ AR L U
S0 T DLW, AN T RE R AR L T AR AL . A A R I LB n T, AR L AR
JE A 1) 728 A 0 2 Ui 5 B SR . BT T — B 2 U A (B TR S B K T < e A 0 B O3 B 2 R 4B
NP L A R RN R H"J;U\ﬁﬁ‘(}lh%%ﬁﬁﬁ]ﬂ‘] » T AT DA g5 KA e £ BE L HL 32 3 A e T il a] LA JE
LA B RS AL AL T AR SRS AT S .

X # W BEms WS KT RE; KA RS

mESES: V211 XERERS: A

Underwater thrust vectoring method based on

cross second flow
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Abstract: A novel underwater thrust vectoring method based on cross second flow was
proposed. In this method, the main flow can be deflected by the flow field induced by the
cross second flow. A mathematical model relating the thrust vectoring angle to the flow vec-
toring angle was established. This model validated the feasibility of thrust vectoring through
flow deflection. The effects of the depth of the second flow, the volume ratio as well as the
velocity ratio of second flow to the main flow on the deflection angle were studied through
numerical method. The numerical results showed that the deflection angle of the main flow
decreased with the increase of the depth because of the variation of the adverse pressure at

the nozzle. With the decrease of the volume ratio the deflection angle increased. And when
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the volume ratio was lower than a specific value, the deflection angle didn’t vary any more.

The deflection angle increased with the velocity ratio, and at a certain velocity ratio, the

magnitude of the velocity had no effect on the deflection angle. Based on these numerical re-

sults, an underwater thrust vectored propulsor was designed. The simulation about this

propulsor reveals that the maximum deflection angle can be realized when all the second jets

at the same side of the midship section of the main flow are activated simultaneously. The

deflection direction of the main flow can be controlled through activating different groups of

second jets.
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