etz Mstal=2 )

Journal of the Society of Naval Architects of Korea

elSSN:2287—-7355, Vol, 59, No. 3, pp. 149-156, June 2022
https://doi.org/10.3744/SNAK 2022 59,3,149

Km Check for updates

[ ?HHIE1I0|*._4E1'201IA1 HIX =2| H=ds

Study of the Open—Water Test and Analysis for a Pumpjet Propulsor in LCT

Jong—Woo AnnT-Han-Shin Seol-Hong—Seok Jung*Young—Ha Park
Korea Research Institute of Ships & Ocean Engineering

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons, org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

In order to study the open—water test and analysis techniques for pumpjet propulsors in the Large Cavitation Tunnel (LCT), at the
Korea Research Institute of Ships and Ocean Engineering, a set of test equipment was designed and manufactured. The pumpjet propulsor
is composed of rotor, stator and duct resulting in the strong interaction between the components, A ring—shaped sensor was developed
to measure the thrust and torque for duct and stator, The test equipment including the pumpijet is installed on an existing POW dynamometer
in the reverse direction, The results from the reverse POW test setup were validated against those from the conventional POW test
setup in the Towing Tank (TT) as well as in the LCT, The pumpjet open—water test was conducted at the Reynolds number of around
1.0X106, at which the obtained experimental data became stable in the Reynolds number effect test, The open—water test for the rotor
(rotor—only) was conducted to study whether the duct and stator should be considered as a part of the hull or the propulsor, On the
basis of the test results, it was shown that the duct and stator could be included in the propulsor, The total thrust, combined thrust
of rotor, duct, and stator was used for the pumpjet open—water test analysis, As the whole pumpjet is defined as a propulsor, it is
thought that the self—propulsion test and analysis could be conducted in the same way as that of the conventional propeller,

Keywords : Pumpjet propulsor(EZA Z=X171), Pumpjet open—water test(EHIA TH=A[S), Duct & stator sensor(2E 2 AH|O|E{ AlA)),
Reverse POW(SEFSF HH=A|E) Large Cavitation Tunnel(LCT, CHEZHH|E|O|NES)
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Fig. 6 Sensor for duct and stator measurement

Table 1 Specification of duct and stator sensor

Type Underwater
Rated Thrust (N) +500
capacity Torque (N-m) +30
Non-linearity (% of F.S.) +0.3
Hysteresis (% of F.S.) +0.3
Repeatability (% of F.S.) +0.2
Allowable overload (% of F.S.) +150
-
rz
%
A-A" Section

Fig. 7 The inside of duct and stator sensor
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Fig. 8 Calbration for duct and stator sensor
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Fig. 9 Calibration results for duct and stator sensor
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Table 2 Principal particulars of model pumpjet

[tem

Diameter, D Rotor 210.0
(mm) Stator 248.2
Mean pitch, (P/D)mean 1.0254
Rotor Chord at 0.7R, Cg7r (mm) 62.328
Expanded area ratio, (AE/AQ)| 0.8794

No. of Rotor 7
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