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TYPR OR WAVE GRNERATOR

In a p"wicus pezord 4¢ do showam that an obserwvod stozs sca eam
te poppedused €0 t:cé:;l seale ia a wave basin 4F ¢he stoeza 623 vadulations
ege repgeducaed areound the entize povimessy of the _nzvé twia, A mzw ¢yse
of vave gencrator is esseazial i ¢hese possibilities axz $o bBe realizsed

because ¢he dntezfeeeree of

P

fzomat able pzozeomming d

? wlll autonatict

new type of wave gemszaton ¥l 213y ¢
of incoming waves, Bstimes are wmads of the

of the progsarmed leovels,

Intzodusiion

' Reproduetion of an obsezved stozi ces

vave basin would provide a desiza tool of

unus

peerie medel tesis ¢o be made under conliticas

ilebie types, Tae

compansate foz the effests
clicganess of zealization
ae 2 model geale, &I a
val volus Doeanse 4t vould

touly zep

Tt
-(4\.’ L) |

- -~
atative of

the sgas to b2 encountered on ¢the open coc2un, Peevisus studles have
indicated that sueh a2 repocdusticn can 52 made if ¢h2 storm sea wiiue
lai‘.icsaas age ir .:: sed, to model sccle, apound the ealizo parizaeter of
the vnve basia, Tae oldze ¢ypos of wavs geaoveiors sould mof Ba m-iapé_
tad .‘=_ for ¢theze uses bessuse of the mwozrarming diffieniies prescatad
by .xeflected wavas, . The new type of usve genezatoz desseibad hoze will
astematically compensate for ¢he offcets of zefleeted wawce dille ‘.:“"‘
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Wavemisr Arranzonent

fhe genaral arcangement of ¢he wavemaker is shown gehematically
in Rig, L, Algernative spool vaive arcongerents ore ghoun in Pige 2. )
A plunger tybe of wavezake; ic d3lustested in Fig, 1 and tho spocl valve
suigable for ¢his €aca world be as shoem im Pige 2o, A pm°“:3 ¢ ¢ype
of wavemaker would r£eed a spool valve sinller %o ¢he one chown inm Rige 2,
The progeran input iz represented by.a.ccm but on clectrical sigmal would
pzobably be uwsed if s true etozm so2 ‘represcata

Prelindnmazy Considerations

actual zealizngion mey s%ill be an iLﬁﬁudA)ilao ecause of the limitations
of the types of meehanisn whick may have ¢2 be used, 'Et is ccasn' ered

to be justified, thesefore, to iavastigate am setval design {o see vhstaer
such impossibilitles zay b2 encountered, Sush ecrputaticns would also
gerve as a guide for futuze use in preparing desiens fer Chis ¢ype of

vavemker, Since the expense of ecuipping o wave basic with wave gene=

rators for pzodfuction of a zeplica son would be lazze, the design constwuction

-

and testing of am experimental wave mokar would be desisable, This desiga
will relate ¢o an exmerimental plunger type of wav2 maker 3 feat in langih,

driven by ea eil opezaeted servo=eylinder $o vrefuca waves of a 5 foot wave

length and 0,25 foot amplituds, The dosign will fzcozporsotc commezeialiy
. -
avaiiable pasts whea they aze obisiuabla, -

natural pecicd of the pilunger shozt commazed to the seigld of any wave
Tee - crnds £ 3 P | $ - A e
to be producad, zatio of 1 to 4 would be decisabla, "he peried ef

o e - Vol 3 2o a Aoty 2 3 v - o (P % £ A% -
2 deap vater wave of 5 fool wave fenzih is given by 2 zalation of ae €V
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In this case tnz: pe“..cd ecn2s cut to be 0,338 sacends, For our present -

puenoses uas nay be souwixled out to 1 sceond, Ef 5 feeot is the shorgesd

vave fen; ,h £o b“ PED ofuced than o natural sericd ¢f 1/9 seeond wonid be
saﬁisf&z-&asyo l% 3@ midkely ¢ttt a ‘:33.‘.!53;‘;32 typ2 wove genozats? with o

~

hydeauld c ds::lvn ;.;:;;u:;:’; have ¢oo fong a g :-:if;? but & prevmsiic type might
giye tmgi;rzeo 4 .‘E-:;z puzposes of i1lustration we oy ¢igsess fong ensuzh
to estinaste the pezlcd of zuch a wave generator having a eopaciity suitatie
for the conditions of cur snam3io, We muast figst scleest cone clﬁs:easicséso_

The voluma cisplazement of the water particles fecm en initlal position

X e mé‘;v Sin tx Sin (6% o€ ) . 2

vherge

21
A

and ﬂ represents the wave leagih, The hozizontel and vertiend coouz=

e gl k =

dinates 2zo =z aod y o The coszdinate =2 is moasured in the dimcstion
of wave travel, The wave 'r.g'aves.s with the veleeliiy O o The sy=bel ¢
tepz:e.,czz %2 2 end € is 2 esmstant vhizh snceifics a phwese positiexn,

The voluze €isplocexent uhich the wave gencea
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This volumz V 18 ¢he displeeesant goguized par unlt Zergth of wave
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vhere p and {7 aze the absoiufie prassuzre and voluns respoetively axnd

the subscgipzs o drdigate th2 conditicas ot the position of resd. Then

v | . &)

and
€ p_AT "
- "< %evo0 )
U ..6.:3_..,,
If the avea is A ¢he restoring (oses iz Adp end the imenement of
volme 38 dU = < fidy, we may, for s=all displacenents y  ¢ake Us U
83 that
2 ' : '
" PLA% 4y
Ue
The spriung conctant is than

Ee f\%l, s p.A? : o

At an altitude Vaere the atmosphonic pressure is sbout 12,2 ib/i:n® or-

1750 10/7¢2 wo would heve, for a unit dength of wave genesatos

2 e
Ks - - _("'3:"‘753)(430_-‘5)“({...

: "? . s SCS li"j’.. : (11)
Vo (06.58)(13(1. 33

N -

The c.eignto basad upoa 62,4 1B/A:D as the density of water 45 -

¥ s (62,4){0,5)1)¢0,75 + T Co5)
8.

s 89,5 1bs : ' ’

ey G 3
ST I0TAT 43
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A soluticn of th2 @iffesents

yeh SinVZy ¢ «B CeB }i{ Xe ¢ (12)
i1 W



‘ﬁj" Te2f E (23)

tue pc; 4 35 them . : B :
T e g-;af‘sa? (14)

In cuz ezoe ¥hs poeicd wilik be

) 0 =2 a”z 2%y

5'6“'::;3(3.“.
s T2 _ = 0:242 soectss
83,88
This would do for wava lezgihs lcrgeor fhan § feed but would be $oo siz
fos wave leagihs shozicz {han this,
Aa alcrzativa ffe:m of vave geacxater is ghewm im Pig. 1.
This is in the foza of va wadze vhieh is :‘:’:23 vezedeally by =oans of a

hydesuiic eylindes, If -the wedze is 2 feet high, & feot wide at the top

>

and the plunger 32 2 Tea? long, tie cress—socticnal gzea aft nid helghs
will be 1 g food, The previcusly estimated displasczent rogulzed o
preduce $he wave of anplidudc 0,25 fael nod wave leagth § feoet fm‘ G.&0

eu foot pox fool ef limgth of vave genesater, The tofal displacement

requiced for ¢ha 2 fost lcagth of plunges is thea (2) (0.2) =.0.4 eu feet,

.‘s

This can b c:s:::,:' n2d with a verticel uovemonl of appzomimately 0.4 fee
in either direeion, The natural poricd ef a plunger of thils ¢ype would
be deterained by its ouva mass, plrs the cquivaient mass of uated, and the

spring corstens pzaviield by the zigidicy of the b

b 4y 5 eu ks



S8 e T8 S < a,
that of auy wave 2% wiuld te desizad to produsc,
;
3 g - 2 &7 2 e -+ T
A siniiaz pronlen is pzesant wiih dhe fioal syston boeause geod

peeforzonce of 4he ware gensrator souid not bo cbiaized if the fiont ges=

ponded siuggichiy $o lovel chanzes, Suppose we ¢y a float made of o feon
pl%t'...- bicck 18 i 4,3.‘3.._,0 4 3in, wide ond 2 in, high, ¢o float with the

-

2 in, dimcunsicn verfisal, If ¢he dansity of the plastic 3o 12 1bs pex

cu feot ¢he weicht of this ficst wiil e 1 H. The ef:zi‘.*'a..c;'; 52358 of

- -

water *¥ill be mearly that econteined in one hmif of a eylinder of water

3)

4 in, in diameter and 13 in, 2eng, The volume of the float 13 1/12 cu

£¢ apd the volunz 3f the equivnieant mees is

A, I =0,0655 £¢°
iz 4

»

The density of walar 18 62,4 1b/4¢% and the weight of ¢he equivalent

-

re8s 1s thezcfone : ‘

(62,4,{,0083) = 4,038 1bs

-

adgéi

2innal pound $he tesal weigh? would be

E3

If ¢the atinchamits weigh

1 ¢ 4,083 @ 1 » 06,8 its

'

The tes%mi 574 i‘m.e, would be preduzed by ficatation iz thic c20e, The

“hoedzontal cros PS"CZ.}sn of ¢he fisnt ds 0.8 sqg £8, Tha@a the X wvalug is

X 8 {62,49) 10,8) = 28,2 1u/i¢
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Tten with T = 1 ssgoad

~

E ' 4 s, Py &8 Serd esends OHY - S " -~ et
Aftes taking the leover satio ints ascopunt the eylinder zate would be

- -

. B A F %2 yea e e F o4
s 6,02 dn./foce, Wiih a 1=i/2 ip, diamzter dnive cy £

vdler ©

)
. St
pe

(6.023¢2,73) = 10,63 cu in,/tce

This is egulvaians to

hor ninute

-

€30,632(60) = 2,75 galleas
2331

Solemnid cpzm’céd hydrauvlic cerve=valves are coancscially
available, Onz cush valve™ whlch would be sultabie for cuz pucpsses
has the felloazing chazactezistiess

Capaeity (1U00 1b/is 2) 5,0 gpn

Opszating pressuse 200 ¢o 1000 fnsln®

Diffezcntial cusrant 40 nilliauperes

Coil Tesistasce 1200 chzs

.-

Coil imfusfarse 2 Hearcies
a3,

Two palz cf sesistanee type stzaim gage elem2ais are shoun

azed 1,73

17

30,12
L

0 W

a

‘:L'his valve will fellay 20 cyclas por sccond with less thaa 10 degepes phass

ot 2
TRURECK

cn thae float restoring spripg ef Fig, 4,  These cam be areangad in & tempe~

. - Dol P 3 %3 3 Ao : ispmeYrers - Az 3 2%
ratuce conpencaded boiddge vhich wiil produce 20 eolestgical signal ind

o €3 e

& g 2 29N » reBenngs? 3 e »
Pegasus Medel 2230-23 Bleetzo Hydfeaulie Sexvo Valve, Pegasus Labozatozics
s
.

. L3
Innc,, 3650 Bievon HMile Read, Bsoikeley, Michigan, The pziss quotatien

LS i

for cn2 of thess valves is $482,00. .
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The goustant &y <ar e evaiusnied foon 2 cholice such that p zise of Q.2 ¢

1
2 L3 P -3 A ., a o . 2. > PR X
in the wator surface chould in the sobsonce ¢f cther changes open the valkve
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8, e 3,58 filsce
8, = {0 bu deterninad lnfer) 1/3c2
By = 0,20 sconds
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Biinination of the varisdle T f he gnuatlensil ylelds
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o .
1 = 5 : )
| 0w o sin &L ¢ . (2R)

then
80 - (lo2_ eos 2T 4 ) (22)
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4 2 21 ] ~ . - P ¥ e, - 2.
0.1 of om dnitdni gishlagement in one perigd, Then we coulid wedd
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0,9 m e
In cux case, WAtE T = 1,0 and, fren toables of the exponsaiial fungtien

Bet 6o® 0,1/1,0 = 0,1, Than
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