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Abstract

In order to investigate the characteristics of unsteady wave patterns for three-dimension trans-
lating-pulsating source Green function, a method with the combination of theoretical analysis and
test verification is proposed in present paper. By adopting stationary-phase analysis method, the
parametric equations of stationary-phase curves for far-field waves of Bessho-type translat-
ing-pulsating source Green function are derived. In the framework of frequency-domain theory,
the steady shapes of unsteady wave patterns are obtained on the free surface. For the unsteady
wave patterns such as ring-fan wave and ring wave, fan wave and outer-V wave and inner-V wave,
the evolution laws of wave-pattern behavior are analyzed in detail. Based on the towing-tank test
of two ship models advancing parallel in waves, wetness phenomena on the shipboard for a ship
model is captured in typical operating condition and an estimation method of the propagation re-
gion of radiation-diffraction waves is given for the advancing ship in waves. The present paper
demonstrates that the unsteady wave patterns of Bessho-type translating-pulsating source Green
function are inclusive of two kinds: one Kind is the circular wave pattern under the consideration
of forward speed effect and the other kind is the Kelvin wave pattern with the harmonic pulsating
effect taken into account. And the test observation of shipboard wetness verifies the correctness of
far-field wave propagation for translating-pulsating source Green function primarily.
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Figure 1. Unsteady wave patterns of Bessho form translating-pulsating source Green function versus ¢

[# 1. Bessho Bl ifkshiEEA RS H « TEEERRES

DOI: 10.12677/ijfd.2018.64015 117 TR S


https://doi.org/10.12677/ijfd.2018.64015

FEMES XL BBk Sh IR B8 SO R I Bl H— Ak Eh LSe35 B AR R 35, W%k
A% AR BR8P A (132 32 5 2R A 58 AN TR T K o R W RS Sl A AR B R T 2R ST ZR AR Hh i sl A% AR
BREUR IR T 3% o MR AR O AT M AR > 33K 3, RS BBk SIS bR ok B I 8 W R T 2 PR 1) i
FFUEFE AR TR R, Bk R 2) o MEHREIKSIER PRI /RSCB R, B kR B2 gl
T BIKENIRARE F I RS KA MR = A

41>1 41<1

ke % 3

N
© I JE- R T i

ke 3

Figure 2. Evolution of the unsteady wave patterns for Bessho form translating-pulsating source Green function
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Figure 3. Ring-fan wave patterns
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Figure 4. Ring wave patterns
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Figure 5. Fan wave patterns
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Figure 7. Inner-V wave patterns
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Figure 8. Sketch of the wetness on the shipboard for ship b
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Figure 9. Typical photographs of the wetness on the shipboard for ship b at F, = 0.153
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Figure 10. Experimental values of the radiation-diffraction waves for ship a and theoretical results of the ring-fan wave pat-
tern of the translating-pulsating source
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