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Abstract

A waterjet propulsion system has many advantages compared with a conventional screw
propeller especially for amphibious military vehicles be.cause of a good maneuverability at
low speed, good operating ability at shallow water, high thrust at low speed to aid
maneuverability and exit from water, etc. Especially, compact design is important for the
tracked—vehicle because of buoyancy in water and available space inside the tracked
vehicle. The experiment is parametrically performed for various impeller diameters for more
compact design. The experimental results are analyzed according to the {TTC 1996 standard
analysis method as well as the conventional propulsive factor analysis method. The
full-scale effective and delivered power of the tracked—vehicle are evaluated according to
the variation of impeller diameter. This paper emphasized the effect of impeller diameter on
the performane of waterjet system.
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SZAL FHO0| o A0 20l HEDD UL £ 96t T.V.(Tracked Vehicle)2l 28€E 1/52
Ol= YLEIIE SEJ ZH M1 AN 20l = ZXNHIZMN HMEZUSO(Fig. 1), MR Table. 1
OHEON et D=0M2 g A3F ZZ280} 0l 2oidtet 2 Ch
= JWUIBICIESl SHIE 3% & 2J U= 0l AN LS e 201 HH B HE ds=
&0l 71 M20ICH ‘ oI2 ol e e MNFez 2EE HEIN
A8H A 2 2AE S5 FHLAD ZA 22X Ch ®ZFC| Hal0f et HEE Zakst M=ol
o S8t HESHlIME FAEEE=E YR AAEIS] AR HI6H S5 SAZH/ASLL o
2 QHFCZ NHMN0F o M20 ML= S0 2 g2 0iXls dEHL E2 st
E70I10 SEAL FIEXS E2TIF =0t OIEE2 S5 f|lol <2t CEA 83 & &
QCE S5l A BHEEo=2 Mol= AE XA QAUCL = AN AN LA SAS2 HHH=0
MNEEMNse HSHQ A8 TZEHS Hiw oM E XIcH&=l SHE S50 Ol %*%
ot LIS 22 ¢l 018 MR20 S2A =& Sstoig 21 P EZHO| FA0IL THE dAH
X2 AFZO0l B015 ACHL 24 HZUAMAE 2 Ol Chollde= =& Ss0iA 20 SHOLEX %’E
48t ALY JISHE JHKIH, 2 22 dx0 Aoz mogy 2 HAlM= dsHS0l 2
ME £2 dsS JHXL 03| |8t =2 = Qa2 DiXleE el MAE IHICLEA
g JHE £ I MIR0(CL 2L 2AF BEE SE S 2001, A2& S 2002, Chun. 2003)
O MOl ool et ol DK ’M=2AH0] & Table 21t Fig. 20id= &A2Q| By HE 2
=HE O EQ8 AoZE= J[ZHIXIC EQ4N Do JAY 2 2o EasS BT ULH
2N 222 Sl SHS EUSt A SHo{0F of & PEE 32 P20l =,  DS375,
= 2H0ICL (Es3t 2001) Olfst Olgze &2 o= DS320, DS28022 HHSICL
£ doh H/ALH, 2 HF0NE ds HIWE
QoA HIEES 30tKSe REoZ: NHEAE, Table 1 Principal particulars of the T.V.
bollard test, NIEIAESE AAHNZY FH, E3 mode! (Scale ratio = 5)
HES G 2B AT% EE%HS&E g
3| oAl RERIS AIAHO SEepBE O Length between perpendiculars (m) | 1.423
ol =20| dMglOE bt Z2H0 CHSH olis Length at design waterline (m) 1.428
t_gt.gg JFHE REoWI Olciel, dadd % o Breadth moulded (m) 0.948
MO oi&”Ool MBZN It A= S0, o
21 JITOIA 2420 BHOZ A 5t UCH Depth moulded (m) 0.238
= = 01|/\‘|L“— A FEEXS REAE Z Draught (m) 0.284
WE SO SHoZ NASCEM RIEAM X
A0 8 HdsHIRE ot ey e JI1&Eg

FALLAE ALESH oAt ITTC19960H A =0
Olol HALHOIH OIE 0!8ct0 &= Hluot

S (Dyne/Lindell 1994)

2. &l o
QO M2 X9 MW JIE A HHIE
28 4+ Uz YRl oM Z2HESIRUCHL =2 &E Fig. 1 T.V.(Tracked Vehicle) model
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A SAG HEO0! SIHUR 2L 20 ==
ZA0 Qft =FIHES ALES GlAZ0l AFE
TSl o] JIX 28 Aol Xz 216)
O CHetel ERA0l M2l SIUC
Table 2 Principal particulars of impeller and
stator
ltems Impeller Stator
Model DS | DS | DS | DS | DS | DS
375 | 320 | 280 | 375 | 320 | 280
No. of
4 9
Blades
AE/AO 0.75710.8111{0.698{ 1.18 { 1.02 | 1.01
(P/D),,|1.54|1.45|1.731.051.08|1.10
Hub 1 5 lo.516] 0.5 | 0.5 [0.516] 0.5
ratio
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ANME ASE HieH 20) 0) 22 E0ldut
SN AIBTl=s ASE2Z 2I6H0 0RE &
2| ABZD L. (Chun et al. 2003) & g
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4. D8 AE
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D2 A4 SYS Ht UH MEAE, AAE
£8 L8| M= 2 AU HA THK &
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Fig. 3 Definition of station number and
normalized energy flux

Table 3 Definition of station numbers
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Fig. 4 Pressure measurement device and
waterjet system
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Fig. 5 Naked model resistance versus speed

Table 4 Results of bollard test

Momentum| Net thrust| error
Model| BPM | " 1 0 | ()
3200 | 136.30 136.75 | 0.33
3600 170.17 167.10 | 1.84
DS [4000| 207.40 210.73 | 1.58
375 | 4400 | 250.78 256.64 | 2.28
4800 | 289.90 302.75 | 4.25
5000 | 323.39 329.23 | 1.78
3200 73.91 79.91 7.5
3600 | 94.72 100.26 | 5.53
4000 | 117.91 124.66 | 5.42
4400 | 142.83 149.38 | 4.38
4600 | 155.29 162.96 | 4.71
3200 ] 54.34 51.38 [ 5.76
3600| 70.17 65.68 |6.83
DS [4000| 85.67 82.84 | 3.42
280 |4400| 105.40 90.4 | 6.04
4800 | 122.29 117.12 | 4.42
5000 | 135.08 | 126.95 | 6.41
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