F2EF A4l
2019 % 10 A

B 5 KT b
DIGITAL OCEAN & UNDERWATER WARFARE

Vol. 2, No. 4
Oct., 2019

Jed P RUK T i AR K ek B v FIPERERE 52

BHAM, k4, I, T4, H%hbd, ki
(P EAsAf AR o, L R4 214082)

S ERFEEHZKTRAZNERZME RIS, RALCEZRAS . BAAKFEETEY
REHBARBWFNEAT, U—FBRFEAKXTERAE AT RALZ, AAH CFD i+ K 4 648 A W10 5o i 8y 77
KRBT TREWRES A R, REHRTTRAZH A MEAEELTRAZHFEULH, G2 TRRFAZS SH.
RALWRAREITE T EA R FAKTRABZAD IR BT ARARH SR G A FEZNN AN E

WTEAE; KA, CFDHE; BARE
U674.941 XHERARIRAD A

Research on Hydrodynamic Characteristics and Gliding Performance of
Flat Underwater Glider
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Abstract Both endurance and horizontal velocity are important specifications for underwater gliders. In this
paper, the power consumption per unit weight glider and unit horizontal velocity is used as the criterion of gliding
efficiency. Taking a new flat underwater glider as the studying object, hydrodynamic forces coefficient is acquired by
the method of CFD calculation in combination with model test verification, and gliding motion analysis and the
vertical plane gliding motion simulation are carried out to obtain the optimized gliding parameters of a new flat
underwater glider. The gliding performance calculation method established in this paper has important application
value for the hydrodynamic performance design and gliding parameters optimization of flat underwater gliders.
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Fig. 1 Force analysis of underwater glider
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Fig. 2 Comparison of CFD results with
experimental results
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Fig. 3 Curve of lift drag ratio—attack angle
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Table 1 Comparison of typical gliding motion parameters at same horizontal speed
Yffal (°) BRI AT TT mog/N WM& (°) THRH L fla) / (x107) R V/ (m/s)
0.95 25.8 35.8 1.4 4.47 0.95
2.54 433 15.6 3.6 2.90 0.80
8.10 130.4 8.9 6.4 4.93 0.78
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Fig. 6 Simulation results of optimal gliding attitude
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Table 2 Simulation results of typical gliding attitudes

RIAIE ST mog/N TRREWMM £/ () FJRIBR L 9% fm FRYKPIER sim PR (m/s)
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130.4 8.9 1997.4 25763 0.767
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Table 3  Gliding efficiency analysis of typical gliding attitudes

FIRFE TSI mog/N FasEm £/ (°) FIARVE I8 WK Eo/ ( x107) fla) /1 (x107)
258 35.8 262.5 71.6 472
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130.4 8.9 13023 79.3 5.03
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Fig. 7 Simulation results of optimal gliding attitude
considering environmental factors (mqg=43.3 N)

BAEHTEER

SRR . TWEMMAN 13.2°~18.6°,
IR 12.9°~18.1°, RJE2E AZe=2013.2 m,
PAFHWIKOE W PR S 14 759 m, PR TR A E] Y
19 719 s, PRI B 0.748 m/s. 115315 2
fw)ﬁ3% BN 25 R BT TR 25 1) 45 45 TR s
AR, X2 i T A R AL TE M AR
I RN .

4 HFRIE

AR SCRFH AN T B Y A L SR KO T RE
AT AR TE I FE bR, DR T P RUK R
TR U IS SRR, R TR 4SE

1) ASCRH CFD Jri kBT i ~F- 247K T 1 0
PR SN 1 B, CFD 845 5 5 KU it 56
SRR A RIT

2) A SCHIFSE R i S RRUK R 10 88 e K THRE L
H 6.4, KFALGE IR =R B KR W AT ;

3) FEF ARSI IECRITEN 16 A5 20 1 fe A i
FIEAIAY) 2.54°, MFKF-EMEE T, Fh
PA 1T 3R G DA I K T /KT T 0 3 A K i
A5 B T BH B e i 9 FH A

4) AR T RAERUK R W0 28 FSCR
DR SR S B TS - FAR T 7 I 35 s P v
TAEWME 5% . 10% LA N 3 18 B 5ol b
1.75°~3.73°, 1.54°~4.27°, Xf I 49 390 £ 0 1L 4 531
S 11.7°~21.3°, 10.8°~23.8°,

5) AT it SRR R W R A R AT T SR I A
LT 2000 m Wz sl B, 5 B4R
HRE P die it tT 1T HE— 2 Ik

[I] BACHMAVER R, LEONARD N E, GRAVERJ, et al.
Underwater gliders: recent developments and future
applications[C]// IEEE International Symposium on
Underwater Technology (UTO04 ) . US: IEEE, 2004.

[2] JENKINS S A, HUMPHREYS D E, SHERMAN J,
et al. Underwater glider system study[R]. UC San
Diego: Scripps Institution of Oceanography, 2003.

(3] &AM, g, kA, SE KT HYLK S PERE Sy
ﬁ&@ﬂ%*%%ﬁﬁ 1. KRB ERFR SR A
H, 2007, 22 (6): 703-708.

[4] A, BRde, FIEME, . KT H ST 985
BRG] HUBR T R4, 2009, 45(4): 172-176.

[5] GRAVER J G. Underwater gliders: dynamics, control
and design[D]. Princeton: Princeton University, 2005.

[6] H&Mk, skte, A, S5 RAUKEK T WA
FARCR AR FE[I]. MR35, 2018, 22 (8):
977-984.

(7] sk, B A, WRBAAE, 45 B RK i S AR R
HPE CFD BT[], MiA02%, 2011, 15 (1):
17-24.

(8] Ziifls, MR KT WM AHLK S T IMEIT S LR D).
fAA 12, 2012, 16 (7): 829-837.

[9] M &k, RGBSR T MR8 S iz S P fE
WF5E[D]. dbat: T EMATIEEE, 2016.

(RfEHE: §0E)



