CHAPTER V
DISCUSSION AND CONCLUSION

5.1 Wave-Induced Mass Transport Velocity

In the first ments, no Coriolis effect is

involved because th tated. Experimental results

(see Tables 3.1, clearly show that there are

wave-induced mas e experimental values are

much higher than bles 4.1 - 4.9).

her scattered, they indi-
ace mass transport velocity

decreases drastically as :n}at e second order wave theory. (The

theory pred1cts tha 3ses exponentially as the depth

increases.)

The above discussion is also,true for all the other experiments.

it 15 50 oefaudel ohil Y bkt bl hold Bt snrtuence on v

city in d1rect1on.
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5.2 Velocity Related to Coriolis Effect

The experimental results show that the currents in general are
in direction as predicted by the ongtal flow theory, i.e. being devia-
ted to the right when the tank rotdfkgdcounterCIOCKW1se and to the

left when the tank rotated clockwise. waever, the observed current
— Yl

velocity distributfffi::p,the vertical direction disagree with the

orbital flow theor‘y/_

theoretical velocity (u) "at‘S cmﬁﬁrbm the surface, according to Eq.

-|__
'-l

12319}, is equalj;o (38 3)/38 0. 92 times phf yelocity u at surface.

However, the resuk&; show all velocities u aE?j cm from the surface to
be muéh smaller than the theoretical predictiom. This seems to totally
discredit the.orbital, flow, theory ., However, ;after restudying the orbital
flow theory, " it was~founded that this fact only discredits the assump-
tion thatqthe ~Coniolis-moment, andnCoriol is,fance, are pelated to the

.current throqgh the modified Newton's law of Viscosity .
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| 5.3 Conclusions

With respect to the orbital flow theory, the following conclu-

sions could be drawn from the experiments.

pport the idea that oceanic

aves. THis idea is the basic assumption

1. The experi

surface current is r

2. The expeéri 1~ reSults i 7a\fte that the orbital flow
theory should be’ : : part concerning relationship

between Coriolis e resulting current.

out to study th; wave ' \ nena in a ingsframe of reference. The

following impro ~’§p s ine iment ,s are suggested:

massﬁ}‘llm i) ﬁ&ﬁ’m‘iﬁ’ip; i
PTE Il umIngIat

(2) Fluid of more viscosity than water should

be used.
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(3) Instead of using drifters of cylindrical shape,
- spherical ones' should be used. The size of the drifters

should also be reduced so that they will be small reiative

to the sizes of wavelengt

1)
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Table 3.1 \ iental Mean Velocities

Depth component)
(cm) " R\k (cm/sec)
‘\ :‘“\ ocity s.D.

0 2.22
3 0.58
5 0.50
7 0.36
13 0.61

| ﬂ‘IJEI’J'VIWIﬁWEI'm‘ﬁ
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- Table 3.2 Experimental Mean Velocities

(Experiment 2)

Depth v (y-component) u (x-component)

kel o om/sec) = (cm/sec)

Velocity : Velocity S0,

0 1.97
3 0.48
5 0.51
L7 - 0.18
13 0.57
Table 3.3 “Expe : n.Velo ities
y_""’ &= ST -~ 7 ;
0 _—1n
Depth vi(yscomponent) g u (x-component)

A USRENTNY NG

Velocity €S.D. . Velocity s S.D.

8 2.68 #0r > Sidniey 1.53
3 0.92 - '0.48 0.10 0.03
5 0.89 0.38 .68 . 95
7 0.69 0.65 0.61 0.33

13 0.71 0.34 0.81 0.19




Table 3.4 Experimental Mean Velocities
(Experiment 4)
Depth v (y-component) u (x-component)
(cm) - (cm/sec) (cm/sec)
Velocity Velocity 2.1
0 1. 11
3 0.70
5 0.36
LY 0.85
13 0.23
Table 3,50 ties
e AN TN ?
(cm) "q ~ (cm/se : sec)
: ¢ ' o

0.58

0.23

1.82
0.38
0.36
0.44
0.45

1.74
0.06
0.71

1.31
0.54

0.28
0.61
0.57
0.65
0.08
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Table 3.6 Experimental Mean Velocities

(Experiment 6)

Depth v (y-component) u (x-component)

(;m) (cm/sec) s (cm/sec)

Velocity Velocity 55D

0.49

0
K 0.28
5 0.14
! v4 0.59
13 0.22
Tabl ogities

DMHUU?Wﬂﬂ§WBTWTWW

cm/sec

Eﬁlﬂiﬁﬁlﬂ%ﬂ?ﬂﬂﬂaﬂ“

0

3 139 0.28 0.32 0.04
5 1.04 0.42 0.40 0.25
17 1.56 0.40 0.95 0.54

13 1.36 1.28 0.44 9.19

3.44 0.47 2.46 .73
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Table 3.8 Experimental Mean Velocities

(Experiment 8)

Depth By (y-component) u (x-component)
(cm) (cm/sec) (cm/sec)
Velocity SPs
0 0.52
3 0.07
5 0.41
% 0.32
13 0.16
Table'3.9  Experimental | ies

R U S

ec)

AN ML

0 4.39 1.92 -2.59 3.99
3 1.78 0.21 0.35 0.19
5 1.39 0.70 - =028 0.12
7 0.23 iR 0.35 2

13 0.46 - 0.07 -




Table 4.1 Compar1son of ntal and Theoretical

;;v /,/‘ ent 1)

Relative

Depth V/Vo x-component)

theor.
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Table 4.2 Comparison of Experimental and Theoretical

Relative Velocities (Experiment 2)

Depth V/Vo (y-component) U/Uo (x-componenf)
(cm) 0 theor.

0 1.00

3 0.92

5 0.87

§ 0.82

13 0.66

Table 4.3 heoretical

theor

1.00 1500 1.00

q0
3 w0l 0.03 0.14
5 0.33 0.00 1.01
7 0.26 0.00 0.90
13 0.26 0.00 1.20

AR TR L1 (R AN L

heo

1.00
0.92
0.87
0.82
0.66
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Table 4.4  Comparison of Experimental and Theoretical

Relative Velocities (Experiment 4)

Depth V/Vo (y-compohent) ; U/Uo (x-component)
(cm) theor.
0 1.00
3 0.92
5 0.87
oy 0.82
13 0.66
Table 4.5

heoretical

iy ﬂ"i T w%ﬁ"ﬁ‘fﬁiﬁ”

=

ammmmmnmmﬂ

0.39 0.01 o Oglg 0.92
5 0.20 0.00 0.41 0.87
7 0.08 0.00 0.75 0.82

13 0.38 0.00 0.31 0.66




Table 4.6 Comparision of Experimental and Theoretical

Relative Velocities (Experiment 6)

Depth V/Vo (y-component) U/Uo (x-component)
(cm) ‘ : ,/ obs. theor.
—

0 1.00

3 0.92

5 0.87

7 0.28

13 0.66

Table 4.7 "-T'"""’F=?F=EFE???=:====:==ia';heoretical

1m§E} 7)

(cm) 7 obs. thgor . 20bs. theor.
0 L e 1.00 £:00%:.: 1.00
3 0.40 0.01 0.13 0.92
5 0.30 0.00 0.16 0.87
7 0.46 0.00 0.39 0.82

13 ~ 0.40 0.00 0:18: 0.66

o] PO E T T Fat-a—y
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Table 4.8  Comparison: of Experimental and Theoretical

Relative Velocities (Experiment 8)

Depth V/Vo (y-component) V/Vo (x-component)
~(cm) ; obs. theor.
0 =
§5 7
7 X
13 -
Table 4.9 heoretlcal

TI"’

o] 1B G )\ B

13 0.10  0.00 -0.03 0.66

theo
(cm) obs. thgor ‘hobs er
90 o R e T
T T g3 0.2
5 0.32  0.00 0.10" ' 0:87
7 0.05  0.00 014 0.82
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Figure 1  Ekman Spiral in an Infinitely Deep -
a) Schematic diagram of Ekman spiral

b) Ekman spiral projected on a horizontal plane




d=0.25D

Figure 2 :‘ ,‘;.L: [B%ccanYof Finite Depths

jected on a horizontal plane.
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Figure 3  Definition of the Coriolis Moment
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“According to the orbital flow theory
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q escription: :
(a) rotating machine (b) rotating platform
(c) wave tank (d) wave generator
(e) video camera (f) video recorder

(g) photographic camera



Figure 6

Experimental Configuration
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Figure 7 JRotating machine

Figure 8 Wave Generator
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Figure 9% Drifter o 4
Made of. wax-filled P.V.C. cylinder.

A4 ,

Figure 10 A Picture of the Undulating Water Surface

(From Experiment 7 : L = 7.3 cm

a =0.4 cm)
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Figure 11.1  Plotted Velocity Distribution for Experiment 1
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 Figure 11.2  Plotted Velocity Distribution for Experiment 2
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Figure 11.3 Plotted Velocity Distribution for Experiment 3
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Figure 11.4 Plotted Velocity Distribution for Experiment 4
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Figure 11.5 Plotted Velocity Distribution for Experiment 5 .
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Figure 11.6 Plotted Veldcity Distribution for Experiment 6
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Figure 11.7 Plotted Velocity Distribution for Experiment 7
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Figure .11.8 Plotted Velocity Distribution for Experiment 8
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Figure 11.9  Plotted Velocity Distribution for Experiment 9
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