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Abstract

A study of design and analysis for the POD type waterjet is conducted. The analysis
and design of waterjet system are more difficult than that of conventional propulsor
because waterjet is complicatedly composed of many parts which are impeller, stator,
inlet, nozzle, .etc. The streamline method is traditionally used in the design of pump
whose characteristics are similar to those of waterjet. This streamline method, however,
has some limitation in analysis of a viscous flow as well as the interaction of inlet part
of hull. In the present study, the developed CFD program is applied to the analysis of
POD type waterjet. The developed program is first validated by comparing the existed
experimental results. The designed waterjet system is also analyzed by the developed
CFD program and analyzed results show that the performance of the present POD type
waterjet is above the requirement.

% Keywords: POD type waterjet(Z2E& B ME), Design method(&H gd), CFD
program(CFD ZZ13), Amphibious wheel vehicle(=E L2 IS XHE)
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@ Preliminary ship geometry
- LBP = 6.62m
-B=27m
. %—# =1.7m
= 16tons
O Preliminary design of pod type waterjet

- NCR Power = 100 ps per unit
- RPM = 2200
- Required speed = 10km/h
- Diameter = 330mm
) Zimpeller = 5’ Zstator = 1]-
- Impeller
P/Dpeen = 0.8
AE/AO = 0.6

2H x=HE =G| AStH Ot BiSE2 &

1 Xr2(Allison 1993)2 Sall Z2HGIILCH

@ =2} =
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- Wake Factor, (1 —w)=0.97

- Pump Efficiency, 7 ,=0.65

- Inlet Recovery Factor, 7 .=(.95
- Relative Rotative Efficiency,
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Preliminary Design

of Impeller

% i Model test
. : - Resut
s | Detail Computation +
- Computations

YES
It’s satisfied

VE}NO

Correction of impelter

Preliminary
L.Design for r & intake

Correction of | r———
Stator & Intake < 5

l Detalil l
Computation

Experiment ]

B

Fig. 1 Design procedure

7,=10.98
- Height of Nozzle, h; = 0m
- Ratio of Nozzle and Inlet Area

= (0.0380/0.0678) =0.56
- Nozzle Efficiency, 7 ,=0.99
- Density of fresh water,

p=1000kg/ m?

@ &= 10 km/h0lIM BEXH =5

- Nozzle Area, A ;=0.0380 m 2

2V,= Vot+t [ V244Th/(o- AN

=2.69+ [ 2.69 2+ 4x418x9.81/(1000x0.038)]

=23.6 m/s
where Th is predicted from resistance test

results
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S2A FRNEXC 3 L SsolA
- Jet Velocity, V= 11.8m/s
- Flow Rate,

Q=A; - V,=0.038x11.8=

- Actual Jet efficiency,
p= L 2u(l—p)
7 1 —
A=w e (- out+

28h;
Where, !

p=V,/V;=0.23, ¥=0.01, {=0.05

_ 1 __9x0.235x(1=0.235)
7T 0.97 © 1.01—(1—0.05)x0.235°

OPC:”t'”r'”p ;'(1—t)

=(.97x0.98x0.65x0.387x0.90 = 0.215

(21A OPC= Overall Performance Coefficient
OICH.
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Table 1 Estimation of full-scale required
power per a unit based on resistance test
results

v, [EHe| Ry | o |se| ofP
(km/h)| (PS) | ( V) diction)| ©S) | (SHP/ 7,

8.0 [6.18(2.52(0.10{ 0.215 |39.5| 43.6
9.0 |9.563.24|0.10| 0.215 |57.1| 63.3
10.0 [13.2]14.10]0.10| 0.215 |84.7| 89.0
11.0 [17.9]5.24(0.10y 0.215 | 113| 1253
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Pump developed Head

= Vjii2g- 9,— 9, V., 2g+h;
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=6.68m
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Fig. 3 Profile of the designed POD type Fig. 4 Geometry and the grid system of
waterjet rotor-stator turbine
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d) suction side streamlines

Fig. 7 Pressure and streamlines distribution
on rotor surface
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d) suction side streamlines

Fig. 8 Pressure and streamlines distribution
on stator surface
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Fig. 9 Pressure distribution on whole pump
region

Fig. 10 Pressure contour, vector, and
streamlines at nozzle area

Table 2 Comparison of Momentum and
torgue between computation and model test
Model speed : 1.48m/s, RPM : 3400

Exp. Comp. Relative error
M1 (N) 59 64 8.60%
M7(N) 127 126 0.82%
Torque
1.6 1.9 16.8%
(Nm) 4 1 8

Mi: Momentum at inlet region, front region
of duct

Mz: Momentum at nozzle, the end of duct
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