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MEASUREMENT OF TURBULENT FLUXES FROM
A MOVING SHIP

By Yasushi MITSUTA, Tatsuo HANAFUSA
and Toshihiko MAITANI

Synopsis

A new method of direct measurement of turbulent fluxes over sea surface from a moving ship is
established. The first test observation was made in the summer of 1968 by thie use of the Research
Vessel, Ryofu Maru II of Japan Meteorological Agency on the East China Sea to the west of Japan. -
The details of the method of observation and the results of the test observation are presented in this

paper.
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Fig. 1 Schematic expression of the coordinate system,
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Photo. 2 Sensors on the foremast of the ship.
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Table 2 Related enviromental parameters (Run 16)

RUN 16
Date July 17th, ’68
Time 01:53-03: 00
Cloud Cover 0/10
Position 180°01’E ; 31°32'N
Ship Direction 0°
Speed 13 knots
Direction S -
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Speed 4 m/sec
Air Temperature ’ 25.1°C
Sea Surf. Temp. i 25.3°C
Direction } 190° ;
Wind Wave Period : 2.0 sec o )
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Direction 250° B
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Fig. 6 Power spectra of pitching and rolling angles of the ship (Run 16)
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Fig. 7 Power spectra of observed wind velocity components (Run 16)
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Fig. 8 Power spectra of corrected wind velocity components (Run 16)
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“Table 3 Results of the analysis (Run 16)

" RUN 16

Ship

Direction 0°

Speed 6.4 m/sec
Relative Wind

Direction 45°

Speed 2.2 mfsec . .
True Wind
) Direction 160°

Speed 5.0 mfsec
Standard Deviation !

U [ 0.42 m/sec

w 0.27 m/sec

" Friction tiocity 0.17 m/sec

Momentum Flux

,0.35 dyne/cm?

1.2x10-3% °

Drﬁg Coef. (t/pU?s)

rupei |
a < R
(fi \\\ P T 3
[ AN
N
s e L
'// i Lo .
b o5
0.l n(cps) 1.0
— UW’
&
)
6' S\
H N
[ —4
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Fig. 9 Cospectrum between horizontal and vertical wind velocity
components (Run 16)
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—HRIIE PO OBAOEBEELEN L LOBREMBRL THzo THDLBEAEEGH DA RS bV
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WTOHBEZT -0 O FEEERH, /KEE#EKSD power spectrum noRD 7B X E2hEh
€, =5.7(cm?/sec?), ¢,=19(cm?/sec®) Lifotz, LB E DK ¢ DL L TREFEEREICK L Tid Panofsky
and Pasquill® {25 -T0.20, KERBEICKE L TR0.152H Wz, &5 ICHBEO 2% IC Pasquill® £t » T

u

3
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Ug, =16 cm/sec, [AEIC 6, AN D & ug,=24cm/sec L7185, ZhODEREDRADHER/RENLOEE
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RENTN B,
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