2013-2, SHLYSAFHA| A
Homework 1 Solution

1.

(1) (10%)
f=03Hz= w=27f =0.6x rad /sec
o’ = gk tanh kh = k = 0.407

A= 277[ =115.44m

(2) (10%)

A:i:0.15m
2

_ gAk coshk(z+h) 9.81x0.15x0.407 cosh[ 0.407x(0+3.5)] _[0:318m /3]

max = |u|z:0 -
® cosh kh 0.6z cosh(0.407x3.5)

_ gAk sinhk(z+h) 9.81x0.15x0.407 sinh[ 0.407x(0+3.5) | _[0.283m13)|

max = |W|z:0 -
®  coshkh 0.67 cosh (0.407x3.5)

Jul

Wi

(3) (10%)

h[0.407x(~0.25+3.5
|pd|z__0_25=pgAM=1000x9.81x0.15xC08 [0407x(-025+ )]z

cosh kh cosh(0.407 x3.5)




2.
(1) (10%)

0.082

=[76.504m
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(2) (10%)
o’ = gk tanhkh = k = 0.1376

A= Zk’r 45.66m

3. (20%)
_ gAcoshk(z+h)
A= coshkn
_ gAcoshk(z +h)
%= ‘@ coshkh
¢= ¢1 + ¢z
gAw{sm(kX wt) +sin(kx + ot)}
®  coshkh

g(2A) coshk(z +h)
[0} cosh kh

sin(kx — wt)

sin(kx + wt)

sin kx cos awt




4. (30%)
Kinematic free surface boundary condition (as shown in class)

dF(x,t)=0®_a_q_%a_q+%=0

dt o xox o on z=n(x1)

Using the Taylor series expansion and retaining only the linear terms, O(¢), we have

(_8_77_’_%) :036—772%()”2:0
ot 0z /), ot oz

Dynamic free surface boundary condition

From Bernoulli equation:

op 1 (X,t)

—+—|V¢| +0z=C(t)

If this equation is applied to the far field where ¢ -0, >0 and p(Xt)=p,,:

patm
C(t)=—""

Using the definition of surface tension, pressure on the free surface is

o°n
P = Pam +Ap= Patm +(_ a?}

Thus, we have dynamic free surface boundary condition as follows:
L
ox?
P

Using the Taylor series expansion and retaining only the linear terms, O(¢), we have

a¢1

|V¢| +02=0 on z=n(xY,t)
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