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1. Experimental Study of Wind Waves Generated on Water Currents
(2nd Report)

Hajime KATO*
Hiroichi TSURUYA**
Toghimifsu Po1**
Yutaka MIYAZAKI**

Synopsis

We have investigated the wind waves generated on currents in a wind-wave channel 1.5 m wide and
1.3 m high. The experiments were conducted at seven current conditions with average cross sectional
velocities of -+29.9 to —20.5 cm/fsec in 50 cm water depth for two wind conditions with average velocities
U,2:5.6 and 8.2 m/sec. The measurement of waves was made at 6 feteh distances up to 27.75m by
using resistance-type wave gauges of 0.1 mm ¢ platinum wires. Surface velocities g as well as velocity
profiles in water were measured elaborately. By making use of the wave speed solution calculated
previously for a logarithmic drift current applied to the measured velocity profiles we have evaluated
the true frequency spectra (equivalent to the wave-number spectra) from the measured apparent spectra.

It was found from the true spectra that the powers of the developing wave components increase
nearly exponentially with the fetch distance and that water currents seem to have the effect changing
the substantial fetch length. The growth rate of each wave component at every interval for each case
has been obtained.

H,j,evaluated from 7 and the wavelengths L, of the dominant wave were also examined, and both
of them were found to change systematically, being small for the favorable current and large for the
adverse current. Finally the data of H,, and f,, were plotted in a non-dimensional form by using the
fetch distance F/ dynamically equivalent to the feich in the case of no current and excellent agreement
was obtained for all data under the different current conditions in the case of the higher wind speed

U,=8.2 mfsec.

* Chief of the Hydrodynamics Laboratory, Marine Hydrodynamics Division
#+ Member of the Hydrodynamics Laboratory, Marine Hydrodynamics Division
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10 40. 062 0.699 | 0.43449 | 0.01457 52.513 52.629 | 0.22
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FATHE, ASEQEMED - 2 LRI R E A
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DT CTH LD, BH-29 O —CQ4, tpm 300 D+ —ATH
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CTHEABRBYGRIEN F LRS- Th B, THRH K& o~ RigE o Ot KE DD,
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+Q,; 0.00670] 75.0 | 1.065 3.6
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PR Lo n Offr kb cas izt A Y 0.75 70 rpm 200 P—
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BA-33, 3 xltig+5s, E-340 pm300 0L &R
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Har2, b &b LOET 2T HMHokE L — Q4
R —Qu D&~ AT, fi hHRDI Ly OEREIT
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WAL, CHRERTNGEACR (B BEoBENA S Tw
Bk bEr bR, cofiimonTiEo BH-1, 2
ERBROL &, : 1

(5) E—~VREH . & B, 0ER7Tk Sy

LR oA A — i D co o= 2 R~ ] ,
¥ — W cp LLEEOTRUE ¢ LS LD LA
CETHE, —F, BESAIHTRIRGE AR
HClh —BIC erko Th B Z A, BESGo R
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F-T B OFIITHT B ¢ & ce O
RE™ORT L5
(d=50cm, #,=30.0cm/fsec, B,=0.5)

L Cy ¢ Cg [
(cm) | (emfsec) | (em/sec) | (emfsec) | (cmfsec)
5 27.93 57.73 43. 963 43. 963
10 39. 49 69. 10 49. 746 49. 746
15 48. 37 77.78 54.183 54. 183
20 55.85 | 85.05 | 57.923| 57.923
25 62, 44 91. 46 61.218 61,218
30 68. 40 97.22 64,197 64.197
40 78.99 107.41 69, 485 69. 485
50 88.31 116. 34 74.147 74.147
60 96. 74 124. 38 78. 377 78. 380

80 111.66 138.53 86.092 86.129
100 124,66 150.75 93. 526 93. 668

120 136.08 | 161.44 | 101.200 | 101.536
150 150.65 © 174.98 | 113.366 ] 114.129
200 169,14 | 192.00 | 133.952 | 135.579
250 182.07 | 203.81 | 152.460 | 154.902

Uly)=U+Biy e (5.10)

T h=50cmfsee, £;=0.7 L LTk D, KBL
d=50em T# B, MHEOHHARE b- k&L
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ot A S TIE LCW 5 MRk o o i
T < CIRFrcok & e RO EERE AL, TD
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gF )u 504
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T~k 5, E-80 OfERIHNOBENIE
M7 WoR A 2 2 BAR A Lo L 2R LTy 5,
FOPREEHROBETEO = F A ¥ —ERiE (o
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M, cp=c¢, THIL G.OXIZD L5 HENL BN
P

o

T=Flc, e (5.16)
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Il T 1 t 1 7 7 T
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By

E:SF 1 dr e (5.17)
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I, Gula) A ToRBRIOMEEchL, =
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