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Abstract

This paper describes the experimental method of a pod-type waterjet propulsion system in a
towing tank and shows the experimental analysis and test results of a designed waterjet
propulsion system to be used for a hybrid high speed craft. The cruising performance of this
craft is estimated from the results of the hull resistance test and waterjet test under the
assumption that the interaction between the hull and the inlet pod is very small A pod-type
waterjet systemn with an axial pump was designed and a stand-alone waterjet experimental
system was developed Useful data such as the pump performance, the jet efficiency, the
losses of inlet duct and nozzle were obtained Test results show a good agreement with the
design requirement.
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Table 1 Resistance results and required
thrust for a waterjet system

Vs | EHPs [(Tgns| t Ve | (Tgnm | Remark
(KTS) | (PS) | (kN) (m/s) | (kN)

6.0 100 | 1.168 |-0.02 | 1.782 | 0.044
9.0 485 |3.777 [-0.02 | 2.673 | 0.143
12.0 930 |5.432-002( 3564 | 0.205
150 | 137.0 | 6.401 | -0.02 | 4.455 | 0.242 |Take-off
Design
Speed

20.0 | 245.0 | 8.586 | -0.02 | 5.940 | 0.324
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Table 2 Calculations of nozzle dimater

IVR= )

V.V, Vimjs) | Q,(m’/s) H(m) Dy(m)
07 | 1470 1.947 8.49 0.411
06 | 17.15 1252 1259 | 0305
05 | 2058 0.835 1938 | 0227
045 | 22.86 0.683 2460 | 0195
049 | 21.00 0.801 2030 | 0220
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Table 3 Calculations of impeller dimater
and impeller efficiency for IVR = 0.49

N(RPM) n, 7, Dg(m) | Pump Type

1,500 1,087 0.798 0.443 A4

2,000 | 1,450 | 0778 | 0377 284

2,500 1,812 0.776 0.340 74

2,200 1,595 0.779 0.363 572
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Table 4 Model test results of the present
pod-type waterjet system

(]::;: Win| Ein| o (m‘;;) V.V, [Revm| REMs | Tt o, || g
6.0 | -0.09 1 0.999 | 0.044 | 4.12 | 0.425 | 1580 912 |0.40¢| 0.732 (0.35{0.264
9.0 |-0.225]10.947 1 0.033 | 7.24 | 0.369 | 2620 1513 |0.432| 0.763 (0.39{0.310
12.0|-0.135] 0,871 [-0.004 | 8.85 | 0.403 | 3140| 1813 [ 0.441} 0.773 | 0.44]0.349
15.0|-0.019{ 0.843 | -0.005] 10.10 | 0.442 | 3500 | 2021 {0.45]; 0.784 [ 0.47}0.382
20.0 (0.830) | (0006) | (11.60) | (0.512) | (3950)| (228 1) | 0.45¢] (0.792) | (0.5¢ | (0.404)
Table 5 Determination of cavitation
inception

V(kts) | V. (mfsec)| NPSH 4, | NPSH gg; | Cavitation

6.0 1.78 8.8 20 X

9.0 2.67 82 54 X

12.0 3.56 7.6 7.8 O

150 4.45 6.7 9.7 @)

20.0 5.94 4.8 12.4 O
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Nomenclature
Symbol Name Symbol Name
V, Speed of test ship Dg Diameter of impeller
V. Speed of towing carriage P, Vapor pressure
v, Jet velocity P, Mean pressure before impeller
Vin Mean Velocity at inlet edge P, Mean pressure after impeller/stator
V ina Mean Velcity at inlet duct P, Mean pressure at inlet edge
Vv, Intake velocity ratio, [VE Ein Head loss coefficient between inlet
T Gross thtust of waterjet and impelier based on 1/2V%,
n Specific speed of pump & ina Head loss coefficient between inlet
Q, Volume flow rate of jet and impeller based on 1/2V%,,
H Mean Increase of energy head Eow Head loss coefficient at nozzle based
across pumpystator on 1/2V%
Ja Discharge coefficient NPSH,,  Available net positive suction head
Ky Head coefficient NPSHggg  Required net positive suction head
K, Torque coefficient M Efficiency of impeller/stator
Dy, Diameter of nozzle 7, Jet efficiency
Dy Diameter of duct at impeller lane 173 Propulsive efficiency (= 7p- 7, 7p)
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