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Experiment on Reduction of Propeller-Excited Vibratory

Forces and Moments of Fishing Boat

—— by water jet system ——

By
Takayasu UEDA, Nobuo SuGar and Naoyuki YoKoo

Abstract

As reduction method of propeller-excited vibratory forces and moments, adoptions of
ducted propeller, highly skewed propeller, flow control fin, stern bulb, auxiliary propeller,
water jet and so on are suggested up to now. Among these, water jet method is discussed
in this paper.

Almost all of fishing boats have the pump capacity enough for using for other
purposes. In utilizing this pump, it may be possible to reduce the wake peak by blowing
out the water jet flow from the stern before the propeller position.

Experiments were conducted on the model of an ocean going stern trawler. Circular
jets through the pipes connected to the pump which was set up in the inside of the
model, were blowed out toward the propeller.

According to the records of the thrust variation on one blade in the cases of with
and without water jet flow, a favorable effect of the water jet flow was realized. Adoption
of a simple apparatus in supplying a water jet flow led to the reduction over 209 of the
thrust variation, which was supported by the theoretical calculation in using measured
velocity distribution in both cases.

The estimated power necessary for circular jets on a ship is about 82ps and about 3%
of main engine’s out put.

This paper might be considered as the supplement to references 1) and 2).
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Table 1 Principal particulars of hull and propeller and test conditions

Hull Propeller ete. Test conditions
Actual ship| Model ship Actual ship "{‘;fg:l Ascﬁi‘;'fl N;‘l:?sl
Lpp (m)| 49.70 7.000 | Diameter (m) 2.650 0.3732 dy (m) 4.600 | 0.6479
. Pitch ratio
B (mld) )| 9.10 1.282 (Stan dard pitch 0. 400 Draft | dy(m) | 3.250| 0.4577
ratio at r=0.7R

D (mld) m)|  5.60 - dy (m) 1.900| 0.2676
Expanded area ratio 0.515

G.T. (ton) | 349 — Trim (m) 2.500 | 0.3521
Boss ratio 0.3132

Cs (designed) 0.677 -_— v (m®) 3.041
Type AU-CPP Dispt.

A (ton) | 946
Number of blades 3
Wetted surface o aa

Tip clearance ratio 0. 248 area, S (m?) 671.2 13.315
Out put of eng. 27007 S XX 290%°™ —
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Vu(m/s) Fn nu(rps) iﬁ{u}%ﬂ&%ﬁ
v

case 1 1.390 0.168 5.96 7.20
case 2 1.600 0.193 6. 98 8.28
case 3 1.820 0.220 8.01 9.44
case 4 2.506 0.303 12. 43 13.00
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Table 2 Effect of water jet on thrust variation
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Table 3 Comparison of thrust variations from experiment

and calculation

case 2 (Vy=1.600m/s, ny=6.98rps)

EXP. Cal.
without with without with
water jet water jet water jet water jet
AT)ee  (ke) 4.02 3.19 6.61 5.75
Tl (o) 3.43 3.23 5.09 4.90
[—A,_l] 1.17 0.99 1.30 1.17
') 721
[AT) ;s (kg) 2.28 1.62 4.19 3.30
(T)z-2 (kg) 10. 30 9.70 15.3 14.7
[AIJ 0.22 0.17 0.27 0.22
T Z=3
[ATwithout‘_ATwith ] 0.29 0.21
AT without 7~3
AT : peak to peak
T . mean value
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Fig. 14 Wake distributions at the propeller disc, Var=1.600m/s,
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Table 4 Vibratory forces and moments, induced by propeller—by calculation—

AK:r AKpy AKpy AK, AKuy | AKun
without e | 0-0419 | 0.0153 | 0.0217 | 0.0051 | 0.0151 | 0.0229
e jet | 0-0329 | 0.0144 | 0.0183 | 0.0041 | 0.0128 | 0.0194
without—with | o1 | o056 | 016 | 0.22 | 0.15 | 0.15
without

A 2 peak to peak of fluctuation

Kr, Kevo Ken ZF)TH_ZIT)T" (T, Fy, Fu)

Ko, Kuv, Kuu= (Q, My, M,)

1
pnt-D?

F . force, M. moment,
V : vertical, H: horizontal
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