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A Study on the Performance of Waterjet Propulsion System for Small Naval Ship
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Abstract

This paper describes the performance of small waterjet propulsion system and show the influence of performance for nozzle
shape and area. The installed engine sets a Imit on maximum power in below 1800 rpm for fuel saving. Our designated target
is reached by redesign of the impeller considering engine characteristics and extention of nozzle pararell part. The results of the
full-scale ships are compared with thoes of the model test. In the future, those experimental data wil be applied to the relation
study between engine characteristics and powering performance prediction.

Keywords : Waterjet propulsion(2MEZZI), Angle of attack(G&2), Momentum flux(2=2f S8)
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(Haglund, et al,, 1982).
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- Thrust, T
T=R,/2 = 49.54kN
- Jet Velocity, V; = 28.06"
T:p(ANVj){VJ' 7vw}* V=
= V=V, V,—T/pAy=0
- FEFux), ¢
q=Ay- V; = 3526 m*/sec
- Jet Efficiency, n;
1 2p(1—pu)
L=w 1+(1-n,) —nu’ +2gh/ V}
=0.635
where 7, = Nozzle Efficiency = 0.98

(1.0—0.07) Vs

n;,=

n; = Intake Efficiency = 0.8
- Pump Head, Hp
V2 2

o j _ NV _
b= g, 5 + h; =3255m
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- Flux Transfer Coefficient, ¢

q
= - =0425
¢ nD?
- Energy Transfer Coefficient, v
H,
" 1632

- Pump Efficiency, 1,

¢ ¢
n,=———— = 0856
b= 2 Ky
=T E(QPC), 7
Na =M = 0.644
- Net Posttive Suction Head, NPSH

V2

atm+niﬂih‘j*]{v = 18.39m

NPSH=

- Thoma Parameter, o
aH:NPSH/Hp = 0.596
olmlzjo| M| Zdat= oleet &rt
AQ=EE 1390 kKW, EXEAI4 1 097
Torque : 11.8 kN-m, KQ - 01289
Flux Transfer Coef : 0425, Energy Transfer Coef : 1632, &
H2 220856
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Table 1 design criteria of waterjet

2 = 2 71E
I 30.0kts
Engine =& 1390kW
Engine RPM 2060
(IS 99.08kN
Impeller RPM 1090

Table 4 Principal particulars of the model waterjet pump

Patrol Boat
Impeller diameter max(mm) 63.07
Number of blades, Impeler 7
Stator diameter max(mm) 64.11
Number of blades, Stator 9
Nozzle diameter(mm) 371
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Table 2 Principal dimensions of waterjet 1000 - 31.7 kts
s S N R
Inlet Dia. Dy 600mm 24 26 28 30 32
V, (knots)
Nozzle Dia. Dy 400mm
PUMp Dia. max Dy 770mm Fig. 1 Estimated delivered power vs. speed
Stator Length Ly 580mm
Pump Length L 440mm Table 5 Self-propulsion test analysis results(ITTC 1996
Intake Length 3205mm method) by adjusting towing force(7,)
Shaft Height 615mm Model | Ship Rev. | Momentum |Jet system Effective
speed | speed
v v n flux(N) power pump
i ; : ; " o) | M—M | E—E | Pp=E—E
Table 3 Principal dimensions of the model vehicle (scale (m/9) | (knots)
ratio=12) 356 24 3056 5124 25514 260.30
Length between perpendiculars(m) 1783 3.86 26 3176 54,31 282.21 291.20
Length at designed water line(m) 1783 415 28 3292 61.58 326.09 333.91
Breadth moulded(m) 0.467 4.45 30 3485 65.79 366.25 378.65
Draft(m) 0.093 475 32 | 3540 67.16 388.18 40811
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Fig. 5 Sea trial view
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Fig. 6 Typical Engine Performance Curves
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Fig. 7 Stator nozzle extension type

Table 6 Definition of nozzle type

Nozzle Type LESA
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Fig. 8 Position of stator nozzle extention part
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Fig. 9 Pressure distribution for the stator nozzle

Table 7 Sea trial result

o Trial 1 Trial 2 Trial 3
NS 09.11.24 09.12.17 091222
Impeller A type B type C type
Nozzle Dia.(mm) 3750 360.0 362
A3(kts) 270 28.2 304
RPM 2100 2320 2362
Trim Tap(mm) 30.0 30.0 300
Trim Angle(deg.) 2.3 14 2.3
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Fig. 10 Speed variation for RPM
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