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Self—propulsion Test and Analysis of Amphibious Armored Wheeled Vehicle
with Propulsion System of POD Type Waterjet
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Dept. of Naval Arch. & Ocean Eng., Pusan National University”
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Abstract

A waterjet propulsion system has many advantages compared with a conventional screw
propeller especially for amphibious armored wheeled vehicles because of a good
maneuverability at low speed, good operation ability at shallow water, high thrust at low
speed to aid maneuverability and exit from water, etc. The POD type waterjet is adequate
for the present wheeled vehicle because the weight is lighter and L/B is longer than the
conventional armored  amphibious vehicle. Resistance and self-propulsion tests with a
1/3.5-scale model are conducted at PNU towing tank. Based on these measurements, the
performance is analyzed according to [TTC 96 standard analysis method and also according
to the conventional propulsive factor analysis method. Based on these two methods, the
fuli-scale effective and delivered powers of amphibious armored wheeled vehicle are
estimated. This paper emphasizes the analysis method of model test of the waterjet
propulsion system for a amphibious armored wheeled vehicle and the model test technique
together with the comparison of the two analysis methods.

xKeywords: Waterjet(8 &At &EX), Pod type(Pod &), Wheeled vehicle(XtE ®EXI2),
Propulsion system(ZZ &XI), Self-propulsion test(XHEAIE), Impeller(Q & 2y)
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Fig. 1 Principal particulars of the model
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Table 2 Principal dimensions of the model
vehicle (scale ratio =3.5)

Length between perpendiculars(m) [1.891

Length at designed water line{m) [1.693
Breadth moulded(m) 0.771
Draught (m) 0.341

Fig. 2 Model of amphibious armored
wheeled vehicle

Table 3 Principal particulars of the model
waterjet pump

Impeller diameter (mm) 94.3

Number of blades, 5
Impeller

Stator diameter (mm) 94.3
Number of blades, Stator 11

Nozzle diameter(mm) 30.3

P/D of Impeller at 0.7r 0.764

P/D of Impelter (Mean) 0.76
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Fig. 5 Comparison of plate type vane and
parabolic type vane
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Fig. 6 Resistance test results
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Table 4 Results of bollard test

Net thrust
(N)
96.1
134.5
180.0
230.6

Momentum
(N)
104.1
142.7
182.0
2311

error
(%)
-8.26
-6.09
-1.15
-0.20
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Fig. 7 Overall efficiency vs. speed estimated
by two analysis methods
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Table 5 Self-propulsion test analysis results (propulsive factor method) by adjusting towing
force(F}p)

f

Model | Ship | Rev: |Flow rate » Effective| Shaft | Effective| o
. Efficiency full

speed | speed n per unit power power |full scale scale

Vie | Vs Q, | hul | Jet |overal
Pyps) |2n@n(ps)| Pglps) | Pp(ps)
(m/s) | (km/h) o (v/sec) | "a Niet | Toa E nQnlps)| L'g ’nlps

1.19 | 8.01 | 2771 0.0156 | 0.616 | 0.595 | 0.225 | 0.197 0.893 17.3 76.6

1.34 | 9.02 {3141 | 0.0177 | 0.606 | 0.595 | 0.224 | 0.286 1.291 25.0 111.6

1.48 | 9.97 | 3542 0.01>96 0.603 | 0.595 | 0.227 | 0.399 1.730 34.9 153.5

Table 6 Self-propulsion test analysis results ( -ITTC 1996 method ) by adjusting towing force
(Fy)

Jet Effective

Model| Ship | Rev. Momentum Flow rate
Area system pump .
speed|speed| n flux(N) per unit
power(W)| power (W) IVR
V, V. Ppg
| Vs L om | aym) | M| M | M-M| Brg %
(m/s) | (km/h) =FEs-E; | (m/sec)

1.19 | 8.01 | 2771 | 0.0041 | 30.00 [158.68| 128.68 | 333.03 333.21 0.0156 | 3.18

1.34 | 9.02 | 3141 1 0.0041 | 31.01 |(202.85| 171.85 | 490.17 490.38 0.0177 | 3.20

1.48 | 9.97 | 3542 | 0.0041 | 23.59 |246.99| 223.40 | 653.90 | 654.30 0.0196 | 3.21

. ) Full scale
Model| Ship | Rev. QJ/A3 Ffu-mp Eff. |Effective| Shaft Momentum | Effective | Shaft
speed| speed n Efficiency|Overall| power power
flux power | power

Vie | Vi (5= Ey)/

M1 | (pm) | (m/sec) Noa | PeW) | 2nQn(W) | M-Mi(N)| Pglos) | Pp(ps)
(m/s) | (km/h) Py

1.19 | 8.01 | 2771 | 3.785 0.508 |0.233(153.134| 656.30 5517 17.9 76.6
1.34 | 9.02 | 3141 | 4.287 0.517 |0.243(230.276 | 948.86 7368 27 1 111.6
1.48 | 9.97 | 3542 | 4.749 0.515 |0.260 | 330.632 | 1271.49 9578 39.9 ‘ 153.5
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Fig. 9 Estimated delivered power vs. speed
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