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Abstract This study focuses on small unmanned underwater vehicles (UUVs) and aims to investigate and
analyze the effects of key parameter variations on UUV's diving process. The controlled variable method is employed
to analyze the influence of a single factor on UUV's diving process. The research results indicate that during
navigation, water flow generates lift force on the rudder, resulting in a torque that causes UUV to dive. Therefore,
it is advisable to maintain a smooth attitude and avoid excessive pitch angle and diving depth during UUV's descent
process. To ensure successful diving in adverse currents and complex environments, it is necessary to minimize the
deflection angle of the rudder and the propeller speed, while retaining a certain margin.
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Fig. 1 Outline drawing of an UUV
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Table I Main navigation parameters of an UUV
KE/mm HE/mm FiE/ke wAMMA/ (°) BAHEE /kn
2980 324 176 25 8
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Table 2 Relationship between UUV's propeller speed and
navigation speed

%/ (r/min ) i34 /kn
300 1.0
400 1.7
500 23
600 2.6
700 2.9
800 3.2
900 3.6
1000 4.0
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Table 3  Basic dimensions of horizontal rudder plate

HE =5 /mm HE 8 /mm it T A /mm JRIZ
0.071 0.260 0.018 5 0.273
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Fig. 2 Diagram of force on UUV's rudder plate
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Fig. 3 Influence of rudder angle on submergence process

of an UUV when propeller accelerates from 0 to 600 r/min

TEVEEME, Y UUV @K R, xR
IR R -0.65 mo BLAL, SRBER M 0 i 5|
600 r/min i AYIRIZY N 1 s, 76 IR ] L
ZMEAT

MR XIS E A AT, A SR DU TF 4548

1)/ 40 0°0F, UUV B T #EFRIZ) 35 s,
TUWREE R 2.4 m, BRI -20° KT WL
g2, UUV FETEEE, — R B R %
BRI



- 752 - HFHEFEHKT A

% 6 %

2 ) 38 3 AR AR AR R DA K R IR, AR
M T IR BERAEN 0 E F] 600 r/min HFXF UUV
PRI, Rl R AR TR B IE A o
XA AT DL 5 S A AT o 25 i 3 ok 7 v o e 1Y
B/MEMIRIES Y UM 208, T2
Jp42's, TR N 1.8 m, H KM h-16°,
UUV Tl e R AR, T WO R KA o £
N, ABATE SR BEAE A T v o

3) MfeHh 5oRT, TUERTEIZ 60 s, K
MULEEE], UUV PR IRE, TE2 a4
T AR TR C RS 1.2 m, R
i h-120, SR, UUV WIZEA K st - 46 FiF,
I 1 B A2 T MG BE A8 T VS 1 i SR

T4 FENE A TIRIERFEIR 0~600 r/min B AY

THER

Table 4 Diving results at different rudder angles when
propeller speed is from 0 to 600 r/min
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Fig. 4 Influence of rudder angle on submergence
when main thrust speed is 600 r/min
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Table 5 Diving results at different rudder angles when
propeller speed is 600 r/min
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Table 7 Diving results at different rudder angles when
propeller speed is from 0 to 700 r/min
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Table 8 Diving results at different rudder angles when
propeller speed is from 0 to 680 r/min
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