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-\he. ftOl-J is Ste.ad:J ttrd. 0.+ Q.... CClf\St-ant:- he.o..cL /:-I. APfly ir:j 

/Jejtnou1\ i'5 e..~ tJ.Q.1:.~Cln .1.t- PCl\ni=:' t Md.2, 
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- - I", - - - .. -- - - - --­
- ~-----

I 
I 
I 

I 
I 

Pz- 'J..J.-2­

!J f l-J 

Now fL CO H 
J'j 
P2. 

- =. D Lo.:l:jY\osPhe.Jlk
J;j 

-VI ~ ~ \I f!...J1j Small In LOrYlPD.JI islof) -I:Cl vL 0.5 C\.~tO- ~ tQJ1K 

~5 \f~j1'J JO::51Je.. D5 LOrn{'I1'jte..d. +0 ihe.. o.":Y.ta­ ~ ihe.­ je.t--lDY) liftld.. 

2.­
H+!) ~at:!1-2j 

~V2. =- JH 
V'r:- J.LJH 

-the (') :J1 e..:t i CLlL \I e..Lo cll:::t· ~l+lJ..Clt 

..thDJi ih ts \{ 0. \Lle . 
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®t--l jcl::RQt"c. LO - tW cknt5~-

'1'.he- hjd':M..li c. co - IeWL\U\~5 Cl.~e.
 

o [.IV leW (J ent- ~ \f eJ0 c.l r'j l elf)
 

2) Lo ~ en Ic\e..f'lr- i CMt~o.ttton (c.c)
 

3) co~ e..Wc.ien!:- ~ dbC.hO::JlJ e (Cd) 

\) ~o ~ e.b\tLle...nt- 1 ve...LOC.lt-t (J-V');~ l+ 'IS de~\ne.J DS lh<e 3toJfo 

be.-!:,-..ltUl -The. D.c__t-ll.-~l Ve..lOcJb'j ~ 0-. jd-- ~ tiju,cL oJ- \!e-OQ- cortro.ch 

(If)cl -Itte. 1he...o~e-Ftco..\ 'Jdou'tJ ~ JH' 'It- 'IS deOo1:tcl b1 Ly anA 

m(l'\hexy\o.+ 1call J) Lc-v) 'is :jIven bJ 
ALtLlo.l \idOC.H-: ~ jd- Qt vena - LOf'ltj]Q.LtQ 

LV ~ J­
'lhe.o-'1e...{',cI.1.1 ve..-lodr-J 

) Lj,ClI.e-. V ~ D..L-t (J.D...! \l e...t0LitJ 
J2.~H =- Lhe.()~e.-HC.Ll..l \feJQc.ir::j 

'Lhe... \fo.tLle.. ~ C" Vo.'JM5 .fYD'Y) D,q5 {o t>'~q fo:n dine.'J1Wt­

Clj\'lhtcte..s/ de.-fefldi;,; On the. 5ho..pe..; s"\,ie. 1 thE' O'3l'tiiLt:.. OJ)d. 

C)o the... he.a.cl und.eJl l..>JhiO, floW! +010'5 Ptoce, &e..ne.::noJ~ th.~ 

\fQIu.e.. ~ Ly z:. o'q6 is -tor-en -f()y Sho.'J1P- e.dJt.ri O')llb'LeS' 

1) LD -- e.~t 'lc.le..nr _~ c..Drn-~D.e..-t ',of) lee.) ',- 1.+- is d e..i ine..d- os the..- J1oJ-io 

~ ihe... o.J\<:.R ~ the. Jd Q t- \fena. -- Lon+01.o.c.+O-- +0 the.. a~e.Q f 
ihe. {)~~~ lee.., 1_t- is de.nQic..~ bJ ce · 

L e. t- Ct=:- C1. JlUl.. ~ D:5I iii c...e. Cl. ncL 

O-c:.. Q:~.e..o-- 4 Jd-- at venQ~ UH1&:no.Li d.. 
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JeJ- oJ- Ife.-n a. - LDnt-Jlo..Cl: CL
-t'heJl 

o..'Jte.-a.. ~ e~l ~ iu 

t .f~O<Y)The.- \} a.lLle..- Cc \fQ~~~ D·6.l +~ D,6q derwdi l1J nil 

5hQP~ and. 5'1 ~ e.- ~ -!he..- o')ti tiLe.- (lnA- heru:l 11 ~ u'r d- L1f)cLe~~
 
kJh\d) +ID/,.L) -t a.Ke.5 PlQu, 'Ln )ene'::JlDJ ) -the. vallie ~ Cc mo.'j be.­

-\:o.Ken QS 0'(,4' 

3) c.J) - eWd tn t- .t dis Co a:JI,!( l Cd) ;- Lt i S dei" {)e.-d- D5 fue. ~ D:!:i 0 efJ 

--the..- lldu.a.l discho::nJe.- +';)zCrn on o~;~lce TD -the.- the.Djldica.l 

a1isc..hO":Sl~ e ·(rorn -the IY:)11 blce. J+ is de.-note.-cl b J C.-d' ~ l\i ;S 

o..L-t Qot di5ChQjt~e Qnd­ 6l#) 1s ttl e.­ -then.J1et·1 LO I eli SLha.'jl3 e ih e.-f') 

mo..-lh.uYl {l·n c..u.ll~) Ld­ \s Jh e..n b ~ 

8J _ fiLtLlAl \J eJ.o (..it:J X AC+u..a.l Cl ~ eo.. 
Ld : 

&1h 1'het))ldjca.f Vl!...lDc...ib'j'l. LneCl:nd1CLll o~e...Ck 

J;LtLloJ \fe..lf)db y X Adu..D-( Ct.~eo.. 

lheo:n..(t·lca~ \fe..Lo Cit:} 'Til e..()~t ka.t C!.)ll:..a. 

Ld =- LV i\ c.... c.... 

.', '1h e va.lue... ~ Cd ,,"Q"nIe.S .-Fren·", D'6l ta 0,65· +()Y Je..ne~o.l 

fU;)\f ose.. -the \f o.lue..... t Cd.. ~ s +OJ:e...n 0.5 0 J 62..· 
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pY"oble.mS;- @ 
~ 'Tn-I'.- nwd. t LJCAie.r OVe..r [V, o:rtt~ Ice ~ dIDJYle..-{e:ll C{O rnm;.s lOrY)­

+mcl -!he- aL-tl1o.l d;Sf...ha'je- ancl o.c+U.QI \f~lodt: 1 ~ *'~ j e.. t- o.\:­

'\fetiD.. - Con t-.J1o..e.:t-o.. - 'CDXe Cd "'- [) -(, lJ..f)iL Ly'::: 0 "~F~ 

A) 6-live.n 

Head. (\--I): tOLIII .. 

DI Q. ~ I) ';n;nic.e... (el):: l{oTYIrn ::.0 -0 ~ m 

~~KIJ.. (oJ ';C f1/~ l~C'J...j) 
L
 

L
= 0, OOllJb m

Cd -=-0'(, 

Cv :::-0-95 

Ac.tLto.t di5LhD.~e
 

l lLe 0'(e.ticoJ d iveJ.,o,e..
 
0u..t- lhe.o,jle...tiLQ/ di:,cl>O-':llje.::- Vin ;< 11:lle.a
 

'I-fh ='lhe.o~d ical vetout:j J
 

whe.J1e.. V1h <: J2j H ::: hxq '8l NO
 

diSCho,e. =-·l Lt >( (}·IJOI.l5b 

. -=- a' a! 'i 53 mLi5 

Ad:uQI d[\sc.hQ:r~€... _ 0'6 x: 'The.1JfQtkoJ o'lschQrr' 

_ 0,6 X D '01,52> 

_ 0' olo5LJ m2,)s 
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~c1:uo.! Vdo~thj 

~ = Cv = o· 'jP; 
~ eoreJ,'coJ Ve(Od~ 

-Ac.hJal ve..!oc{ 1 ~ ",. ')~x: -,he(!)re-HCa! veIDc,'~ 

~ 0.'7& X (y 
~ [3· 72- r() Is 

~~ 9! ~ (O-UP-1CUN7S 

D~V) .!l ~t- jJJ-~ CS!!) 
~ 

rh~ watQy {g aUowed -to trow ---thror.J1h on 0rr'-A'c@. -f!-t'Cte d to Q 

t<llJ k (lJI)d~y 0. CDllttQn~ hWd) 11 (ll Shown 'f) -4;'0' ?Je. Wo.hi 

I~ l~l1ett-e.d in Cl. fOI't:.l:tJU'l"i f)d -tonK -{b" (l (YJou.J() -b'roe If:' 

/he. het~h/:: D~ watQ'¥ In fhe me..a..!UYin -tun/<. r~ I')I:l~d dow¥) .
J 

1h€.V1 etetual dl"JcJilrr ihY0lJ1h {Y'I"~lcp, 

~ ~ 1h'~a ~p fOeoJuYil)q ffln/(x tlelcrt: of W<lQ!'t {o lOJeiJ.!uYing 
J iQnk 

r,'m~ U) 

d'.lchaI'CUe. Qre.Q D~ on'tt'ce X JL9H0= 

IS)- . 
QJ2JH 

SUPP\tp?> ..l 
wo.~ I~

--:-1:--:-' 
It - c­
-u 

'------lre 
1~-7 

------~"'-~.......: 

-----.. 
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@"* ~Y) ~ ~t .1 \!1-/()~'~ ~ 1· 

L~t C- c ~epresents -the Ife.na - (ontmcto.. fJp Q je.t:. Dr wo.tH 
I 

\IDlIlif1d DV~ -flrom an tJr,'t,'ce. undH Q,(),stoJlt head t+ as shown 

in tJq' ConSr'de'i 0. IIQjuld [XlrHcle. which ,'s Qt VenQ - ce:>l)ty(lcb 
"I

Clr Q.n~ -Hrne. Clnd i-Qkes the positrDn at- f (}lrJl)~ tbe jet 10 -time 1::< 

, 
Let 'l\. "" bO'l'/z.ont:QI d"~~n(e -l.ravel/~ d by fhe fib'de- to -tr'me. 

~ 

1:. 

~ ~ Ve.rtical distQVlce be.tweHl r (lnd c-c 

\/ :;- OJ''.WOl./ ve roc,' ~ (!)~ jet Q t vena - contracta ' 

,hen tJeri2oni:ar dr'gf::Qn ce) '?t "'" vx t ~ (j) 

from cD 

Subs titvtt t 

I::­

In 

~ ~ 
V 

® W~ 9e.t 
e;:f 9(~r 

')r 9'l! 'l-­
V == -_ 

2..1.J 

But -thumtJ'(ct! 

v~[~r 

velocl&.t J Vih ~ JlJj tf 

-', Co-eJhCr'enc rP vel(Jc.l~ ) el; ~ 2-.. 
vl-n 

=c p'J.. .... 1 ~ 
UJ J2J ft 

"=J 1.'1­

tt~1f 

t~ v~J 
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c.o~eJh'citnt DP Contraction [cd
~V'--

~~ 

lh I: Co - e~h·~;e. Ylt (1)~ .t19Y)tfaHiDn
 

eD\) lJa.tiDn Ql:
 

p~ 
fr jet ()~ WQtt'i ) iS8v,'1)9 from Cl Sharf - e.d~ed VtoHcaf D'f/f/ce 

unde.'( 0... C~nstant head· eF 10'0 CJ'O at (1 (le.rtQl() point~ fo.9 

ihl: hD11'zDOtQI QI) d Velb'CnI Co~ o'id'nott!g rne.Q.8ur~ .f.ro m i:he. 

WYlG. - c.Dnf:-fo.do. Gg d) 0' 0 CJO) and 10·5 (In re.spe<>..tlvel ( . 

+r'nd Th~ valve oP LV. 11tH) -h'Oo -the valve tJ~ Cc "r Cd = 0 -6D 

fte-Qd ) 

t-fo1 izonrQI distQnce.. 
1 

~=IO-5CJY)
 

Cel D-6.:0 

o<.O·D 
-

JlrXl{JoSX /0'0 

,he va.ltJ e... o~ C lISc ~;ytn by 
CdCc ---. D-£"" -
Cv - D· bitt-=;­

o -'1Jb 

::: 0·615 
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Givw: 

1)IJ. LOa r~ e. 

@ II\\atei d',jcho.r~~ of The. rate. ~~ 98,2- ~r\h~s/ oS --t-hlOO(ii CL @ 
p-o f'OJ'(Y) dt'OlIOIel:-e y v12.1b'LClr .2hQ~F - i2-d~e d (t)~iFlce plQced -uncLe.! 

ConstClnc he.ad (')~ to metTes' it pDlnt t Dn -the. je.t / mNsured 

trortl the.- veno.- contrQct:-Q.. oP the.- Jet- hQ3 Co-otdr'nClt@s 

4. 5 mettes horiz.Dntal ODd /')-54 roe.tres ve.rtfca.(· f'iwl fh~ 

CDe~h'LI·e.Y]t [Iii C.c and Cd d iY>e- O1fA'Cf!-' 

DIu, oP f)lifiL~ I 

frYe.a d Dr! A'ee.) 0.:= r;,
 
Heo. d ) H := [0 rn
 

ftorizontol dt'sto.nce 'it := l('5 YYl
 

~ ;- D-5y rn
vertical di'~tQnc.e 
~ 

\I+h:= J~J Ii .- '" Jo? x j, g(~D ,;:, (I.f ro/$
 
~th:= Vf-h x Qre.a oP o,-,.-A'ce
 

'=" Ill)( ('). (J{{ 3( 

""	 ('), /58 m 
6 Is 

-{tc.tuQI dl.sc 110.4 Ze- 0'°982­
:=	 ~Cd	 - JL - = 0,62.­

(,)'158361thIDetJtl2h'Caj dl ~LhQrcJe. 
I 

'X.	 Lf'S 
:=- 0'968CV "'"	 ­

JI.p I.J H JltX()'~4;ID 
eel 0,61.­

-	 - () ·6y ­~ ~C-e cV (), '9 62 
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~~ LfJR-Ci!E OR!HTCE~
 
~~ 

ff {he. head of' IIq;u,'d tS te~s -thQO 5 ·{imes the defth 

t>~ th~ rJlifl'C~) -:the OYt'h'ce h Co.Hed IQ,{~~ ~rit-"ce· Jf) CQS€­

e~ ~roQll o",18c.e) ---tne ve.tDcI~ to the entire.. cmss-secHoo 

of. -the J'd k CDosldHed to be. Constant and d"sthO~r~ eQli 

be- e,alwtated '1 ~=CdXo.xJ.2-~h' But i'ncaJeo~Q 
h')J" 0" h'''' -th' v, IDd'd I< "Dt CbmLilo~ ovH {he enb"" 

CyO" _ ~e,b'oo vi Jet Clnd hen" fJ' (hoWl be Cal,vlat<'d 

b~ 8 ~ Cdx oJ: ~h . 

'D1'Sc.ttARq E 'THRDIX H I-flfC(jE RfCTfJr-.fqDL-AP- OR'lFfCE ~ 
~~~~~ 

Conl,id~Y Q !Qr~~ re.dQ1UrQ¥ t1ttIC~ In Of)@ ude.. o~ the -too(.z 

dl,'h(lr~nd -ikel~ loin o:troDlfhne om" a Cooltonl head 

tt- GJ ~hown In ~dtJ'(e . 

le.t HI ~ hei~ht tJ~ IIOJuid abo\f~ iDp Qd~f2- o~ orlh'Ce. 

t-!2- := hei~ht Dr- IICljuicJ above hottom ES:1Ue Cl~ [fflhce 

b h,eadth c~ or"h'(~0= 

d '" depth vf· f),i ttee ~ H1-- f/ f 

Cd ~ Cc.- efh'Crenf: o~ dJ'~cnarr' 
L I 

C()n~ide1 an de.menra.yy hDriZllnWr sEll P OP dep rh db 

eH 0 deft¥! Df 'I.. bI below -the %@.e Suttace (J~ the 

G'qpXd in +he tar) f<. ' 
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@ 

(0..) 

-trs' l-.o.Y9~ nd-Ql)gu(Q't (')lfNk<:..
 

--Area O~ Ship ~ b'x dh
 

rOi:He.b'CQI velDel hj o~ wo.~1J' -I:hrou~h She p = J2-~ h
 
91veYl
_', tl!~e.hclrs IC- -lhrou~ h ~tHmntQ.~ 3h ip t.s 

d~ := Cd X #eo. o~ ~hlp x VeIDC\~ 

:::- Cd X 6 K dh ?\ b-Jh 

= Cd b J2-Jh" dh 

I',~ Int.~ratlnd -1h, ol>JV' e'1l""Hon b<t<n,.,) -11;, t;m:H 
-ih whole.. 

ttl and tho) --the. tot:o.l dl~LhOxr -thHlU9h e 

orth'ce I'! DbtolMd' 

q; S
\\1-

Cd X bx J1!jh dh 
iii 

t+ 1­

:c Cd)Z bX q 5Jh dh 
-1-1, 1-1 

_ CdKbXVi1[~2-J L 

3(2-- HI 
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p~ 

[) -It fe.c.tll1 1J (Q1 O'llh'Ce Jr·5 no wide Gnd I, 0 m d@.ep 1'3 

dl'sthQ¥~If)~ l.QX1~r -t'ro:n Q -b()~' W -in<=- ~ht I~ve( in 

-the -tcwlk ts .3 r¥) QbDII~ -the.-wp e.dCr- cP ---the e:m'h'ce J 

-Nfl d -the. dlsl..hm~e. .-fhf!:XXJh i ~I!. - oatfr'Ce.. 'TOKe. -the. CD-e~~'ct'ent 

O~ dl$c.hm~ln1 -to'¥' ihe (!)l'iFic.e =::: (). (" • 

Give.nSD/:' 
IAfidth 6~ O'(ih'C~ I 

Dept!) {) P 0'(1 h' c.e 

til ""- ;:, m 

H2-:> Hrt-d == 3 + I :> '-t m 

Cd '" O'G 

1)isd'Qr~e. Q Is collle.1I b'j 
Q '= ~ x Cd y., b)( ~ 1 C+12-2>/0;..-_ H(~ L] 

~ [ ,,5 ,'5J 'mJS 
~ 2=. K O·G i<. '·5 ;( V&)(.4.81 /.f'[) - 3·0 

3 

~ ~'651 ['6. 0 - 5· 19&J rJ'{ g 

:= 1'45 m3.fs 
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~: 

-Pc rntJ othp,'UE . Is () sholl: lenCJth d () pipe fwo Dl 

-t:h re-e. -fl' fVJ e.g Its d'hmemY: rn 1en9 til . 

~!i~:
 
,. th~ mDvth'Dl,e.ces ore. C[CHSI,r'ed Q" • I" '- I h IJ T1" U J t::ll. ~"mQ -roout p~ce. 

m ll';) :I'ote.~nQI moothple.ce.... depe.nd/n~ upDn -thel'"t fDSi't,'on with 

yesfe.c..t to --the ionk 01 vessel to which -the~ Gte ~tted· 

ct· the. mouthp,'ece. a.~ cla,gs/f,'ed as (I) c~It'f)driCar rnouthpfeuo 

,,-Ii) Conve.r~ent: ~outhpr'e.(e elii) CMvel~ent: - d;vex~ent: moa!:hpiece 

def~nd"n~ upon --tn~;r Shapes' 

3· /ht mouth pleJcfll Ore CJ(J)~;h'i!.d QS (4) Nlouth piues aoon/n7 

-fo[i ~,~) Mouthpieces "IJumln~ -1he· dernd,'nff upif') The haM€:. 

()t dr'sehar~e. cH ..th~ outlet of -fhe rooU+hplU~' m/! c/Qllr'h'Ca:tiDI'J 

l'S OOLtJ -fey ,'n t-e.l1lQI m()lJthre.ce~ whic.h Ore. Known Bordols 

o~ Re. - e.nhonf:- YYloutbr~c.e" it fOIoothp'e-ce. (S &.lId to be 

'Yunf)in3 tr~e It- ihe je.l:- oF- Uqjut'cI aft-ey Canhncb'eJn doe1 nrJ: 

-roue-h --the Sl'de~ 0~ ih~ tp)Duth?,'ece.. &:t tF -Me. jeJ QJreo 

ltlf1tio.cJ10Yi ~~f(}nd~ and It' (f~ the whole rnouth?l~(~ ,t-;5 

known W 'fUMI'nj ~II' 
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-- --

CenSI'd~'l' 0. tl3.JlK hClVioJaO e.'llt~YOClt c~Ir'YldY,'LaI mouthpie..ce. of.
 

C'(os~ ~ ~l2-cJhH'Jo.l Ott'~l1. Q I a.H:ath~d tv t)r)~ 01 ItS Sides Qf
I 

Shown In ~l [he Je.~ d- /t'gp'd ~nte,{I'n~ toe. moothf"e(~
 

wntf{}c.~ to ~Ofm 0.. IItrlll ~ cDntlQCta.. at a SectlDn c- c .
 

lilijond -!hI, ~'LHo", -!h' j,t Ofl" "mild' ard ~i(( tilt
 

\}lOuthpltL~ eomp\ P- tl ra. . 
LQ.~ !-J:: H~"~ht C)~ lr'Ofui d abov~ -the. (eJJTIe- ~p mouthpiece. 

V :: Vdod~ ~; II~tJ]d at c- c.. s~d1'on 
c 

0. c: ~ 1t'(~Q Dr -P lOw oJ vwa- c. Dotwcto.. 

V
I 

.:= ,/elocJ~ e~ Uq;v1d at outret 

Ql _ Qnl1. D~ movthplece- at ootlet:­

C(.:= CO-e~~f'CI'~nt- O~ (onhndloV)' 

- --
-

-f - ~ 
- -\-1- - ­ I/It-

J ~ :-~

~ .=~ 
Pt 

Ve.­it c- CD 
, 

.. 
-AP?~ln~ ((Jot! V'JV"~ t.QjlJaJ'tCHi at- c- c Qnd (I)-C fj I UJ€-~ef:: 

o.c X vc =- Qf V J 

Vc = 

www.Jntufastupdates.com 28



Vc ==.VI 
0·62­

lOe. J'e.t fJ~ !t'qjlJ/'d -Prom Sec.tion [.--0 ,gcrlden{~ ~nla'(?er 

OJ ~e.cJNm ell -C,)· 'bue- +0 Sudden e.nl(1fffernent./ ihe(~ w,11I 

bt Q lo~~ ~~ head) h/wh,'ch I~ J1vQ.n Q9 

hl- '" (vc - V,) 1\/ 
• 

[j'375 V,
IV 

f1ppl~i()d ~e.'1'I')OlJ'I;I~ eq/uatiol) --to point ft and Cr) -0) 

p".,. -+ VA"'"+ 'ZA - ~ + \;('1/+ 7- + h 
~J ~H fg &i I L 

where.. Zp,:=c 2, J V Ft;,3 ne~II'9ib/e J 

T :: atmo8pheric pU!~ure- ::=.- 0 

? .. vy 
Hto;=- O+.J!L 1- D·375:!.L 

o2J ~g 
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II.­
H::o "37S ~ 

~
. 

\Ii ;= JUJ H :::c 0 ·855 JPq f+ 
r, .37S"" {f 

rh:D r~tk.ar Ve..lod t!J o~ lI~ut'd of:- ~uH e~ 13 

Vfh::o J1-~ Ii : 
-'. C~-e~h·cr'e..Vlt- O~ velm.l:j foE mQv-l:hprece: 'c 

C ~ ·Attval l'~IDcI tJ.p .' o.g35 ~ 
v. -----iL--,,-: V7j[tt p [I. 8SS 

"Thv:neHca.I wrDdty fifH 
Cc -(10.,- movtbpr'en = I QS the. me.Q D~ je./: ()~ {l'q;uld gJ 

0otlel: Is e.evval ttl the.. QlnUl o~ rnovtfre.c~ at- aot/et-· 

Cd = Cc xCv ~ (·ox V·g55 ~ [J.85S 

,hus th~ value.. 0 ~ Cd -toy movth?,'ece.. is mort. thaI) --the 

\tn/Ule D~ Cel --hJi mii'--r'c.e. and tSlo d"se.hQ.'{~e --thlCJO~h 

rnouthfle.c.~ wirl be. mo'ft'· 

p~: 

Pnd -toe. diKhQ(?2- -Prom a 100 rnm dlame.t-e'6 @;x,~ma!
 

ruouthye..c.e. ) -f-t'tte.c1 to (} g,de oP a {mge. VfJSe I ;~ ihe.
 

\lead DV e:'6' +hemDOt/)f"e..c..~ ,'J. It metre.j·
 

G;Ve.11 

DiQ. of mouthp'e ce =:- IDt9 mm ~ 0·( m 

.J. frna.J ct..:=.~ ['0'/)'1/_ (j'Q0785y rn v 
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C.d -hw rnourbf"e..c.l?- "" ('), 85S 

'. 
, 

Di3C.ho.'t~~	 - Cd x fhea 'I VelOcl~
 

r b·g55;<QX J

dH
 

= 0- &55 X 0, 0078Stp X J02X q.g/ xc,
 

.~ O· 59~8 rr?/S 

An t1l.tQmal c(f Ii ndllca I mo othp"C:ce. of'- dfame.te'( /5'0 rom ,'s 

d"gdu'l~ lo~ watQ't ond@ll CL CCJ()3,&aot hwd e-P 6.m. 1)~-(@'(rn;fX? 

-the. d,lrlQ'(~r and ab~Dlute!:JusLJre.. he.ad of WIJ.tQl) ClI:­

Ve-net - c.ontractct' 1aK~ Cd ~ 0' e55 O-nd c,iL -Pot lIl'. no. - ccntrad!.l­

.:c o·6~· AhlIo~?hen'c. pre!SuTQ.· heo.d :=c (0' 3 m M WOlttl ' 

Grve.Vl 

1)'0.' DP moothpr'e.c€'.. d::: /50 mm (),(5cm:::0 

-1\r(W,- 0 .= ;; (/,.,5) 
'V 

= o· 0/767 I'YJ 
y 

!ita d J H =-	 Gm 

Cd ~ 0·855 

l-e- at ve.na .... Conr-rtlcc-Q :== D·6L 

-Mrnospne-r1c re.sso'((( hwd HQ";= /0.3 fYJ 

. -'. Dlsc..na.'f?'" = Cd x a x f1H 
':--Q.g55X D-liolX. ~xi.gl'iU:, 

~ ('),/634 rr/'js 
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r-=---...",-----lcCD 

n' ~-
G) 

- tt-

i~' 

p He + Vc'l--, 
8ur-

~IC::: Ha+ H - 0-72-72- H X ---,1,---­

= Ha.tH--l'8'l H 

~ Ha..-o·81H 

~ 10' J - tJ· 8'i )< G 

=: IO·3- S' 3Y 

~ y.96 t'V1 

(O·62--t 

[Ho:;,tO'~ 

and 
H =b'~ 

www.Jntufastupdates.com 32



- - - -

~~ 1N1ERNAL-. oR RF _ fNTRANT rYN () R CD~ ~.'~ ~ ~1 mOIJf:Itp:ffc
~ 

A",A gnolc cnlr'nd,lco"\ --tube: ()Hoched -to '(I, • (\ k - ~ . LUI Ofmce In OULI) <J. WOft 

-trnt -the- -W'ee.- f'fDjects ;fwn:rdt~ ttJ (}. tank i3 Called 0.11 ~ 
(OttYhc\! rm.luthplece. Tt IS. olw O1uQ.d R~-e..ntmV)t: c}"6 

Bo'(do.\~ 1Il0LJ+hVe.ce. j~ -the. le.n~th D~ -the. -tube ,~ e.ctIUQ! iO 

lb~ dl'Q\'0e.tQ r) -B'J@. It o~ It'qjul'd Come.~ ~ot v-om mDuthplece 

without i:ouLh;o~ --th~ s/des Cl~ -tu6~ 0-& Shown (I') t'9' 
lh' \'()ou\hpl"~ is KO/)Uln eM ~Uf\{)ln~ 4",· lIt* I~ -/hc 1",,/11) 
()~ 1he. tube. I~ about 6 -Hme s ;~s, d,Qme~!) -th~ jeJ coroej 

OUt wI ~h Its diClffie.tei e.cvuo.! to the- c"o..rnete.r: o~ mouthp"e-ce 

o.t Dut\d OJ. ~howl) rn {i~' '1h~ mout\Jpko~ ;~ <9o.id to tt 

"6 tmn; n~ -toll· 

lr) ~8 ~~~:
 
Ltb H he.;~hl:: D~ Uq;Ur'd abwe. -tht mDuthpre.c~
=0 

Q ~ QYtCl of rmvthpre-c~
 

Qc. '" On.a f)~ ContYO.-cr-ecl j~t: in -fht! mouthpiue
 

Vc- '" velDC.!'ty iI)'(Qu~h mfJuthp"e.ce.. 
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the. flow 0~ ~{u;d -throu1~ mootnpkce. ,;g iQICln? pl(lc~ due to 

tht F,(2..~~UY(l -fu'lC.e e'lLe.yh> db~ --th~ ~(u,'d 0f) -the. entfQI1<!e 

g~e.h 0 V1 ()~ -the. rraUtn p~e...c.e. -A2, -the... oxe,a... oP -the.. mov~h fie ce 

~~ lo.l htYle,e. -total pressure --hr<:.e. Or) eYltmV1C~ 

Q h= fl · 

IUhne. h", dl'S~Qt1.Ce.. oP c· q 0~ Grea. 'o.} i'rom -tre.@ 8urf(]ce~H 

= E'~ '(l' H LI) 

-Acc()Ydr'n~ -to NewtoYlS 8e.CtJnd law oP m()HD~J -foe ne.t:: foyc.e. 

(~ eQjUClJ -w t~t rat-@. ~~ cl1(ln~e r1r momentum· 

ND!.b \"{)(lB [)~ VC\jtJ~c/. i'-(()rJ)I()~ /se.c "" Px Qc.X \Ie.. 

--,he hqjuld 1& IOlb'al1d m- re~t- and hel'l.ll ,'r;iHar Vdml\~ 

Is 2£.'(0 0.00 trf)l1\ ve/od 1 oP .f{or'd is VC' 

.'. ~o.~ ~~ ehal'1.~e o~ momentum '= maS8 ~~ (,'eytJld {(owln9 r~~C 

x. [-A'noj velDu~ - /nit-tal ve./OC/'7] 

- PQex Vc[Ve -0] 

'= PQc \Ie'V (1. )
 

F..f'>uclHflq C() and c )
 
I'=\.V n .. • '- we. Jfit' 

p~o. H ::: pQc Vc'V (3) 

-A-PPlLl;/J~ ~~,(1'\r5ullls eq;uo.Ho Vl 

~ V1.-- 'V+-,,- +'L :::: .1L + VI +z
e3 ~J fl <RJ J 
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7-"=' H ':ZI:: O}t 

VI ::: \Ie J \I :: 0 

V 'V
 

(')+ 0+ H ::: O+~ -t-O
 

, ~, 
H == I/e.

Ve. ~ J,N­
&u b~ t:1 tut\n1 I/} l-3) .
 

e~· o· H p. Qc . ~~. H
CO' 

Cl ~ 2D..c 

Qc "" -' =: t'). 5 
Q 2­

Cc '" ~ = 0·5 . . Cr:H~~fic.reJ'1t- O~ CDYlhadi()V1 Go. 

b/Sc.hQr~1L Q ~ &i (} J'J-dH "" C·5 edut 

" \.11) 
~~~: 

Le.C H ==- h(l'i~ht D~ I,'q;u,'d ahwe foe mouthpiece.. 

VI ::: ve.tfJcI~ at QUtleb Dya~ (r) -(I) DP mouthpiec€­

0... :: QH..CL o~ moVfup'ec.e 

o...c :c QyW tJ~ -froID Ol~ c-c 

VC :: Ve.!MI1 o~ Uq;uid a~ 1te.nCl - Contractu Drat­

c-c 
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Runr>I'n~ tv/I 

f~US ihUl will b~ lOB O~ nea.d 

from continul1 e.q;oah'o() 

ae Vc ::: 0, v, 

Vc =: A., v, ~ VI =o..YL::= ~ 
ae ac(al Cc ()'5 

'- v(' =: £V!] 
~ljb~titut1n1 Vc l'n (] 

hL:= (~VI - VI) '-::. v,'V 
:u; L J . 

I U
 
trPP[~;f)~ Bemoo/li'S @C{/tJQtf'Or'l·
 

L + v'l-- t- 2- ~ -lL T lit + '7-(t- hI­
e~ J . eJ Uj . 
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VI~ J~H ®
 

But ihwretl(al veIDt1~ Vth:= r,1t 
.', t~~~~Hc.le.l'\l:- eJ VdDC-,t"tt Cv::: ~ '= ~ 1 

J Vt-h =: -( == 0-7D7 
V~ft V2­

-fH the Qrleo.. D~ the Jtt oJ I!)tltte~ i.g eq;uat to --lh~ Qrelt 

D~ +h@ I'flOvthpiec@) henc.e. Lb- eWc.t'eVlI: or- Coo(rCtch'Cf) ~ I 

Cd :::0 LC X LV ;= (, ~ x (J. 701 ::= I). 707 

. - b13thm~e- Q:= Cd n J2-dH = fj'70i 0. J!LdH 

~: 
,

I • -fWl (ntQma.1 rnDuthf"tc.~ v~ go mm dornet-e"6' IS dtSchM~i()~ 

WQtQ.'( und~t De &n~t()nt ~e.Qd of-- g !'OQtye,s' 'FInd ihe. 

d"sehar~l: ·Hr(0i.XJ~ mout~pie.ce.! wneJ'l 

ti, MOlJ~npr'u.e.. is '(lmO'f'1~ ~e.e. \.,'1 7mout-hpre.ce- t's 

yiVt\'l : Sot:-
DiQ' D~ VYJoufnpiec!:- 1 d ~ go rnm :::. o· Q8m 

~ (vi IV 
• '. -A'(@fl 0.. :=. ~ 0·0 z) := 0·00502..6 I"rJ 

lj . 

Ctln~~(\nt- hw.cl J H ::: ~m 

\;)~~~
 

,he. diSthGfUe- ~ ,'s ~VeYl by
 

Q =::: o'S-)(CtX~~H
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z 0 -.s- K () -0 () 50L(; X ~ x9. gI xIf 

>=. 0-02...226 /I.Pis 
:0 22. 2..6 II Ie. Is 

" 
(If) ~~ ~~:
 

Th e. diSC har(r- ~ r~ ~"lfe r; by
 
(5( "" 0-707 X cu: J,;,
 

~ Q. 707 X Q. 00502-b X J~ )(9'81 X ~ 
d' 

:= tHJ3147 Y'()J!s 

= 31' 47 In-rs 

'* NOtch:
VVvv-v ' 

A Vlot:ch ;~ (l devIc-1£. wed -Io~ /6)eQ.surtn~ --the / :lJCfLtt oP- -f--lolJJ 

b~ a It'qp'd -JJ)'iouJh Q SmQII ChQnne( !')1 a' tQIII{< • 

)~ mCl~ be dettn~d OJ _em eJfe.Viin ,'r) -the !Hde. () f-- (l i:an/<
d 

Or 0.. Small c.hannef }n Such Q WQ~ -thai: t/1e.. 1iq;uld 

8()lbce In ihe. tanf< Of Channel 1S below -the +-opedffE:.. 

cf -the Opf nln1' . 
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A ttJo,t i~ (). Coner~te.. D~ mQs,onQr~ iShuthJ4t 
J 

phtCLd in Qf) 

~ptvl tho.nne! DV~l whith -the ..f'ow CDCwyS. 1t lIS ruwera/f:r 

/11 -the. ~'fro o~ VOb'CCl/ WOlf I mt'th (). S,hCl1f ~d-d~ 0.1::- 1he wf-, 

1lmn{()J QU ih~ MJQ~ o-elO~~ -the ~feVi - ehQrme (. me hoK~ 

I'?:, ot groaH &'ze whn~ the WeJ~ ~ o~ Ol bi'd~ 1'.'6, 8i :U' • tile 

l'lot-d7 19 cue-nUGU 
J 

f'OQd e D~ metoWc fra~ white- wel"" fs 

",ode D~ c~nLYttt Dr ma.sl!lnQr~ ,StrocJ'ure· 

*-~~~: 
\he.­ g,h~e.t ~~ wah-'I' -f-tOUJ11l1 -tIJi01h a nGtch (]I QVU 0­

tD~lo is Calted Nappe. Dr vefn· 

"* C'wt or Si II : 
~ V'­ ~ 

Ih~ bOrtDm ei'J~e oP Q 'r!o-tdJ C)1 a fop o~ Q welt [)veY uJiiLh 

-the wo.~t -Plow~ is t'ncwVl o~ -the Sill m Cyesc' 

~ Cl-M,S'lF1'cAUON or NOTCHES AND /AlE1RS: 
~ .............. ~~~
 

,he. /f1ofches o.re ctmsit"e.d .CiS; 

I • frcc~ i d109 to i-h e Shape I!J ~ ---the tJpml n~ : 

Co.) ReJ-ta.,u(Q~ Vlorcn 

(6) Tnanffu(Q'( Vlateh 

lC) IrOfeZOldal VlMc.h and 

Cd) Sh!pped f"JDrcn. 
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~, ACc.oYd'/id -to -the ~~Fed fJr -the Ol'des Dn fhe, V\Gpfe: 

let) Notch WI th e.V/d c6ntrClctiQVJ ' .. 

~ b) Notch U)}thrJul: Q%)d Conhf1Cb'DV) fJr Svppr€.ssr:d notch 

Weirs ilie Clcm"t'~d OJ.LDYdtf)~ to -the &hope oP -the Dpen/n7 J 

-the. Share- o~ -the Cre-St J tht eNecJ o~ -the- S.,'d~s on -th~ 

VlOppe. QVlcJ V1atur~ ()~ d"schaY~e. (he. kflDlJ)l()~ are- IrnfftGOC 

Cl etS3i4i co-HoVis, 

CO) -Acwrdio~ --to -t~e Shop~ O~ -the Of(m/()~: 

t:) Re.d(ln~ulo..'t we-i'i \.Ii) lr{QVl.~vlm we.ii 

,tYr') fi'lnre'U)/do.l we-rr. CCipofle~b' weN) 

tb) ftccDtdi'nq -to ihe Shape. tJ -tnt Crest- :
 
~ d .' [] f rod . C'li ~.s~d wej{
J) 2ho.~ P- ere.s~ weit \..11) D Ou ­

. , 'm - Shaped wer'"!'
\..1';') I\lanow-cr~~d we-d . \JV) /e. 

tC) -AccOfdl\n~ -Wine ~rf~d o~ Sl'd~s eJl1-fue ~rne'O~ln~ 

l;'\Cl~pe : 

tt) iNe.rt wah QY]d Cmtio/JiDVl 

(..I'll; IAI tit w,'toooc e..nd contrQctlon, 
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~ OVER- A RECrAN~ULflR NrJTcH Of( (AlE1-P- @
 
~-""'-"-~~Y'""\.~ 

lh~ e.-'\rD~iO() -for dl~Lhar~~ Dve.r Q 'fecto.()~ul()J ywtch tJi 

UJe/i lIS th~ ~o.me-' 

P10"'"d~c1 In Cl c..havmel0.. Ht~o.n1 elm nDtth m weliCon~I'd~¥ 

WGtQ¥ OJ ~homO In r~L(}n~I()J 

Le.t 

('If\ppG 

~~m 
q§td~ ~,?1f\ 

(C) Sec.b'ol') 
c 'bl/Zectonqu(Oi 

lCl) Re.tt-Gnaula.Y a~ Cres
1 

" ~ 
J notch we)Jv 

Fot F1ndln~ -the. diStha.r~e- ()J LQ)at-e.r -flow"n~ c;ve} the.. 

WillY ot VJotlh, c.onsrde'i an e.1 trnQ.ntory hmiZflI'l to.. I StriP d 
W<}tv.X o~ -thirkf1t3S dh and teJ1~f:h L OJ (} deptn h -Mom 

{ht -he..e.. SUyt-(lce... oP wCP--tt i as 8,hDWY) tn -?I~ ec.)· 

lOt OJW- or 31:-ap _ t-x. dh
 

Ctnd +hwr~HCQ( velotl1 of wattI' fcow,'n, -throu~h
 

Ship = Jdh­
~e d;jc..har~e dQ I iT),{ou~h strip r~
 

dQ == Cd;>( fT-riG- rJ Strip xlheore.b'car tVetcx!}r 
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~ Cd Ie L y:. dh ';< J~h 

ufln~ Cd:=c LD-e~A'c..I,,-nt~~ d;schMg~' 

,he itlto..l d!~cnClJ~~ G? ) -Pot --the.. wh~(e nl'lt-en 01 we)1 

Is dtttrmined bi 10te-1"1QH04 eqtuo.-HoVJ Qnd Umits oand H' 

H ~ 

Q:= S Cd· L· ~ dh -= Cd x L~ ~ f h '/1--d~ 
~ 0 

I) '12 tf ] Ii 
~ Cd X L ~ J;j 
.. a ( I(L+f 0 . 

== CdX Lx y;::q [ tl'2>k):tt
 
d 3/2­

GiveVl : 

LlQ.n~th 0t 1h~ \'JDHh.J
 

tk-o.d (wei vlOtch tt == .Jot) mm .::- o· 3 II)
 

Cd ,., 0·6
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2- r-	 '-5 3/~j	 XO'(,X2.-(( vu~.gl 1<' CD'3] (OJ J 

:0:0 j.5lj35 "I. ~H l, l(3
 

::=c O' 5 82- 1'1/'(s.
 

D~tt(mi()e,. -tot'. ht~,~bt ~~ 0. re.dcm1u[Or /.VEr't O~ {eJ)~th 6m to be... 

built ()elOSS ().. "fe.etCln90(ClY Channel· rO( mG'X.r'mum depth o~ 

ttJ<l.tt?l on the ups.tream .9!'de oP -th~ lOelt IS /.8, ro ~()d 

d,lgc.h<l,(~~ ;s 1..000 {U:-reg /s· ToKe Cd.= (9'(;, Gnd Vletect- end 

c.0nh'Qtti~)\,lS . 

QI'ven : 

{tn~th o~ Wel'y, L = b m
 

D~pth fJ~ WQ~,(.J H, ~ /,8 m
 

Di'.~th()Jr I Q -'>. !u)(!)() lr't /2 ~ 1.. ('(J!1is
 

Cd ~	 ('H, . 

teJ	 tI ,~ hel9nt D~ Q)(ltei aho ve. --the cR~l:- of we r'i
 

ff 1-:; het~M or we,l t •
 

Q" ~ Cd L ry tt;}A­

~:: ~ XD,6,l( GK J?-X.~.'ll X N~/1­


"" 10· 62- 3 HJ/?­
2>/2- Q.....

H	 = 
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/-h~H,-H 

:=. Depth ClP Welte¥' eJn ursf:-ream Side ~f+ 

= [. g - B:32J~ 

= /·1..(72-WJ 

LeJ: . It ==- head o~ wa1tY above -the v.:-vwtch 

e- =c O-"l~l fl. ~ VlO /-( ~ . 

Comldt." 0. hoy;zmtor Strip ~~ u..nte!l" oP- "fh,'c/<Vll?H db! of: a. depth of h 

{-rom .ine ~~i &rf(l~ o~ water (}? ~h(Jw() If) ~\1·. 

we have.­

.. tun ~ '" Ac _ Ac 
2- cc - CH-hj 

~1t'dth o~ ~t¥lp ~ "8 = ~Ac = ~ CH-h ) tan ~ " c 

;. i\reJld8W D =~Ul-h)to.n~xdb *]It-h 
t !L DeB:! 

Ihe -theoret'cal V~I(J~Jtct ~~ water -I:hITJ1h Ship >= r~~ 

.. N~thQr ~e } -ttwo~h th~ Sirlf 
dlQ ~ Cd x Area ~~ sttrip J< VR.locr'tct 

'" Cd 'I( JC /j-h) tan f dh X' J'1h 
= ~cd CH-h) ton ~ xJ~h dh 

•. 1'()t:Q.1 dt'SL~QI~e. ~ ~ Sir~Cd CH-h) tan ~K ViL91; Xdh 
(J Z U 
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:- ~ X Cd X tartJ- ';( 4 [~ H5/z} 

~ :0 ~ Cd X tan ~ x .J2Q X If 5/2­
/5 J... J 

'(,'~ht - ()J)~I~d v - VlDtch I. r'~ Cd = ('),6 

o 
~ ::0.90 J -'. tQY) 1l ::0. r 

2­

J.	 5/2­
~X~'81 X H 

~ 
6)	 ~t'f)d -toe- dIISc.hQ'(~t ~VH 0- -trfQnguro."1 notch oP Qn11~ 6r;t whw 

{ne. {)t'.-ad tJvei th~ v- Vlotth is [J':5 ro· -M.s,u me Cd::: 0 ,r::, • 

GI'Ve. VI. 

-An~[t 0~ V- not-e h I
 

fkad ~ve Y Vlot-th!
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6' ~ ~ Cd X {an~ ~ J~ X H 5/7­
I~ 2- J 

. 8 :0 . ~~ 5/'1­
= - X 0'6 Tan 6D )( \j&XCf-8/ '(. (0-3)

/5 ~ 

- D' 8182. ')( 0.0",-93
 

- (j·o'-!(') rd>(s"
 

~ ~ ~ ~28f~QYJl-~
 
NDTCH DR w~~R: 
~~~ 

It tilQJ1111lQY l'1otth (I)¥ we,'t I'S p'(e~ned -to Q ,);l!-c.hln~tJlm'
 

wtlt 0'( nDtch due to -r-c)IIOCVi\O~ -re.G&oVlS: "
 

/. "fit e.-'A.rtS~iC)V\" -fIoy dr'gdD'I?e. -for Q o\~ht - Cln91ed v~ notch 

0'( wel't Is VeJ~ £'lmpl~' 

J. FDf m~J]JUrlnj [ow dt'sc.hQx?e I (l tri()r)~uIQr n()rcn ~11fes m()'((. 

o..ctlJ1U t-Q. 'tt~\)l-K ina.() 0. n ~t().Y17JU rQ" Y\ ot c.h· 
, 

3. 5'n CaJ~ /)~ -t,(1QI')~ufa'( Vlo~ch ~Ol~ 00e ie.ad"n~ I" e."1 M isI 

,(Q.Q:;lJi~ed -for -the. COf'()put-o.t1on O~ (M.schar~e. 

4- Vel'lb'lattoYl o~ D.. tfl'o.'{J~uIQ'I notch ,'9, not VJec~sm~if" 

-> '111M~AR~E ~vEf<. A 1~FJ-PEz.()'lDf\L NOTCH DR. W1=:t{<.: 
~ ~ \/V ~~ '--"" ~ 

A tro.pe-z.oldl1l t'lotth ~y wei't is. II Combr'natioYl o~ a 1ectan~ulqg' 

Qnd -hl'()n~u(a.~ rwte.h bY wei',. Ih()~ +he tot-elf cI"schQ'(1~ 

lUi'll be €.cvual -tv the Sum o~ d"~cJia19Q. thmu~h 0. 

lecl:o.VlrlCl'l' wei¥ Or V\ot-(~ Clnd clt'~cJn'(9@. -ffn'0tXj h (J. 

ty",'(].115U1Q¥' V\ot-c}) C)'{ wera' 
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/...et: tl:= rleJ~ht D~ l\l.)Q.t12~ ovev -the. nDtch 

L '" krxvth of -the c¥e~~ ~~ ihe. V1otc..h. 

'I'J.,Q peLO;da I V\l')re h 
~, '"'- Co - 6H'c.ltnt o~ d(schar~e.. toy Yt~J:o.rKJl*l~ pD'iHor) it-8cD 

Cd:L- "" Co- e. UlC,e()t ~~ dr'JchCl,(~e.. ~i +f,'CH),"U((J:t pOi-b'on 
[ FAD Cllld Bee] 

!hI? dl~~hGr~e- ...tlYl'el()~h 'Oe ct-(}r)~lJra. y pDfb'on -{1.(}:lJJ Ij ~; va) b~ 

0{'1..
<2;', ::= ~ ~CcJ, X Lx Jug X It 

Ihe dISthQi'~~ -fu10u~n -!too trfo.-nJU!aY Y)Dtch~J FDA Clnd ~cE 

l~ ~QjUOt I +0 iht d;~(~o.r~e. 'ifyrOU1h Q Sr·()~Ie... --+r1'aI'l~UIQi notch 

!)~ ClVl~tt ('J Clod ,'r:- r.s 9"1J~() t~ eoyuM/oV) <1.11 

Q2-" I~ Cell-:X: tan ~ x. q K f-f 

5(2­

.', D;sthm~~ -+hmu~n fm?ezo;da! noM c~ u.J2r't roc EF 

:::. Q, T- Cf'L 
2.- r:::-::.'!/1- (] 5/L

"":3 Cdr L ,j')4 X Ii + _0 Cd;. X ton Q x J~ x: H
J 15 !l- U 
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t • f'r'nd -th~ d;~thQ'(r ilVl"OtXr 0. hapezo,.dctr liDh'.h illh,'ch ,'~ HY) 

WI'de. at: top Qnd Dd.! m Q~ bDHom Gnd is, 30 un in hef9ht. 

lhe head e~ wot1''t ~f\ --the notch ts 2-0 em - -It"'~Llml!.. Cd ~( 

'l)Q.elnJl1uIQY pN t-1CltJ "" 0'6'- whitL for -t'{f'aJ)~u(at ~Oit"O'{) = o·Go· 

G,'VV'l : 

lOp wldtn ,
 

~~l'- width ,
 

'fOr le.dOJ~tJIClY ~o'(Hon , Cd t "'- 0' 61­

tor triQo~ob.'t f=>rb'DYJ COd)... '" 0 '(2,0
 

f¥o", .6, f'lGc J w~ nQ'fL
 

AS ;, CAE -c'/)) 1'­
8c H
 

c1-0'(;)/2­


D:3 

_ (!:) , b / 2.­

O·j 
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~ tJ· DG5lf1 +- O'01-5":'S 

'= D,o'7~84 rcf'/~
 

:c qD,g~ ut/j·
 

-7~~"~~~: 

-A 8~ppt'.d notch is G combl'natloVJ ~P re..cto.lKffOIQ '6 not-c.he.3' 

"The. d""~hQY~~ --thTO{)~n 3te.rped Vlotch "51 ~CYlJal to -the Som €'l~ 

--tfle dlSc.hQr~eS -thm9h --the. diFfere.nt ,(€-tt<ln~utCl '6 nOf:(h e3. 

COflS.lc!E!'( Cl. Sttppe d no~ch GS gf')Own ,'f) -Pt~. 

I-I:t iii ~ Ht.19ht ~l Wo.telf abov-t +he. C'(@.st o~ flotc.h , 

L( ::- (~nth oP nOtch I 

H!l-I L}-. o.nd !-/J (L3 oxe (bm_spDndin~ varue~ 

-&'t nlJt-thes ~ and 3 J,@~pect1v~I~' 

Cd '" LD- BP?r'cie.nt oP dl'scnmr fat Gil 

norene ~ 

-'. fiota I dr'schat~e- $ '= G,+ G!J-+Q3 

Or G ~ ~ C:1 L1 ~ [H{J./oJ--_ 1-1-2-3/1.-] 

+ ~ Cd L2.- ,)1 [H:1'::- H}h--] 

..j/z-­
t ~ Cd l:s Vi X 1-4,3 . 
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~ 
Q PI'1 2>hDW! 11 stepped notch· f:r'nd -tht'- . dt'~(ho.rrr" -throu~h -the­

vtol-ttl I'~ C;J Mr all Se~tlc)V): D·62...· 

So\:­G1VH) : 

t-3 :=0 I'l..DCm 

.........r.tOtm-)

tll.:o 501-301-15::= q5 em 

&-- ~t)c.fY\-) 

tiL '" QOC.101 y tlJ ~ 50Cto 0--:- 1'2Jl) C/Yl ~_:> 

Cd ~O·GL 

1'clGl d"~chmy~- } G:=-~, +Q2-f- Qj 

3 
WhE:H.. t9 r.::o ~ Cd L, SiJ [HP'2-_ H2- /1-]
 

.. ~ X 0·62. X lt~ X J6i.XCf8f x [ q~/''=- 8d'j
 
= [32-2..(; [Q2-5-C)tt -i I5'5tt]
 

"'" ISl/Ob7 caP'/s
 
. ~ (54, Db; UrIs
 

~ '- '" ~ Cd L2.... ~ [H}..3ft-_ H},Jz..] 

~.~ i< 0'62- 'K 80 xJ4?\lil [8D:'>/'l-_ 50~(1 

'" f~b4,5L [-71 5 ' Sy - 3 5 3. 55J(<<lIs 

::= 53 014 ~ CJ,()3 h 
:=- 530-1tt4 lIt-(.s 
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0/L
 
~3 ~ ~ l( ~d X L3 X ~i i\ 1-f3
 

""" 1::... xD-6& 'I. IM?\ ~ X~8' X 50 C!/9­
3
 

= 116/7( em.'l/s
 

==1,6-771 W:{S 

G~ $J,t-~:J.-T q..s - 15(/,007 f-SSO,(t/l/'t /16'77( 

=0 (If(,o'9~ ru:/S 

~9f~: 

VeIDU~ M 0pP~(,)Oth 1,3 de~'0ed (11 toe \I~I()d~ with which the. u.oU>~ 

Qpr~I9Ql:he.g ~)I'" {eQCne~ -the- weJ¥ 0'1 nOrcn Oetb'lff: ,'I: flDw.s DYer 1'1: 

l"htn t'f VQ ,''] ihe veIDcit-~ o~ o.pproa.ch} ihe.n on OddWoY)Q I head 

ha. e.q;uo.l t-o va."" due to /"/el()c;~ O~ app.loQch ) I~ o..ct-,'rxg CJr) 

th' waf" ~:1"1 ~",r in, notte"· /h,n IriH,,1 h"7ht 01 

tlJQte.iove.t the. V)otch tecDmeg CH+ ha; and -Fined h~l~hf: 

be C[)/"f)e g ~OJ un r to nO.' ,hen Q II if)@ ~rm ufa I!' Oli'e cho.n~ed 

. toK"o1 Inw Cnn!,'demHoVi of V~I()C)~ o~ approach. 

Ayw. o~ chQI'1V1t.1
 

rhhl veJocr'l-tj Dr QpprOQc~ is u:o,ed to -And an o.ddifJ'oVW.!
 

h~()d Cho. := ~'''J
 

DlIL~()x~e- over G Ye-cL1jn~u(m weJt) with Verocitlj b~ approQch 

~ ~ x Cel x LX~uJ[(Hr+hol/L h:f'-J 
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~'foblU'O 

(f) Fr'l)d {he.. d;~ChQY~e.. ~vet 0- 1QdQ'(fu1Qi we,'r o~ len~tb loom 

'Tht	 hl'-QcI ~~ wal:et ove'i --(oe toJ~lt IS (·51'Y). --rlJe W10c!t-y o~ 

Cl.~p1CJQ.en ,g ~rveV1 QS 0-5 m{s - 7Q~e. Cd "'" a'bD ' 

Give fA.
 

ttn~tn o~ !Vel ti )
 

+tea. d l>f- ftl<)tt~)
 

\/etocl1 or- approach /	 Va", D·E IY)/S
 
Cd := 0·(;;
 

,', MdUioYJa( head)	 hQ.:: vo. ... :c !?.sXQ,.S '" D'O/'--7rrJ

UJ ~.x'~·81 

the d,\~d)Cl.'r7e., G oyeX' 0- rutQ09ulQY tJ...l€.}), due ttl 

Velocl~ o~ appmach is ~,'ve() b~ 

VQ := ~ X Cd x Lx q[(Hrt-ha./ =- ho.~/1 

-[ 3/1- 3/J~ 
~	 ~ X 0-6 X roo)< J~x.~·gl . (I-5+0,O/n) -0·012-7 

~	 /,7, I{, [ "f{L73./=-. o'0Ir;1/1 
~ I'll.16[ f'~bD5-	 o'OO/<J2} 

"" J~q. 3S- w?/~ 
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BR.DAD ­ CR~.s1[:D lA.JGrR­
~~~ 

w,'de... t't"e s~ t'S Known QS 

~ V 

bimc! - ere s~d 

Ld: H ~ hel~ht Ot UJO:ttl' Qbove ih@ 

L =. le.()~th Df toe Cl'e.$t:, 

c'(es.c 

L ~
 

U> H, J-n('. wet'Y ,'s cone.d bload - c'()sl:-ed weN·
 

5J iL,(I'{, -the werr ig caue.d 0.. I'\ClMOW -creSf:QcJ weir· 

~1 ~hOu.J..! Cl boad -c'(ested wei~. 

Let h= head or woJey ()J m,'c1d(e. o~ weN w~,'ch i~ C()nsta~t· 

v:=. I/('.loCi~ 

I 
~OJu(J+ioVj -m the S~7'/1 WQt~l &!ftQCe. orJA-pP!~'()~ fDerY}ourrT s 

at -tf'le. em D.Jl I..QJei1th~ tJp~to'tQJY) Side. o.Vld 'runni()~ QX)tei 

'V

D+ Dt- /--l ~ 01-~ + h 
~ 

H--h 
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_', IlJ~ d\sc-h(lr<r·DV~l we.h' q Z; Cd X ftrea	 ~~ t'locv X
 

vetec!~
 

;co Cd X !--)( h X J-jCH -h) 

~Cd x LXJ~gCHh':.h3) -CD 

----rhe d;8Lh()':((r~' wll( be. mo.'l.lmLlffi/ ;~ ( Hh'V_ h2» is. 1'YlO.>X.'mum 

~ ( Hh'V_ h3 ).:o 0
 
dh
 

~h 11- 3h'Y,-; 0
 

~I-I ~.3~
 

h::o ~ H
 
<3
 

Sub~nhrt-e. 1(') e.C1J Q)
 

8 roo 'l ~ Cd xL 1 ~3 [ H {T Hf- (-T rt/J 
;= Cdr. LXJ2-q JHX.Y H":- J. t/-3. 

U q 2-7 

~ Cd X L~ tGq J-1l-/~- ~ H; 
o "I 27 

- Ccl ;< L X~ J2% H] 

- CdX U( 4 X D' 3 &4'1 X 1-/,JL 
I	 3/'L. 

"" O'38~1 X V«X~'81 ')( Cd KLK H 

=- ,. lotti X cd X LK H3/1­

.' rn I r V LI 1/1-_A 

~ma'X :::. • '(05 X Cd X 1\j;.. " 
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~~ ~ ~ N~ - CR~B,TED II\.lnp	 ~ 
~~	 ~ 

f't,'l' Q Vl(1r(OW - c're~t-e.d we.i't / 2L'- H -- 1'1:: r-S :J./f));IQ't to 0... 

'fe.ctan~VIQl w~h{ 01 notch hence c:y ;3 ~"VU) b~

i0 ~ l' x CdX Lx q X H':J 

~~: 
(D	 . In.) A hr OO,d - Cr~~ttd We.ll o~ 50 f'() tw~th f has 50 em 

\ie.~ht o~ W(}h~."; abOV@. its Crest, Find -the f'fIQ~(fl1orn cI('sc:.h(r(~e.· 

10Y-e.- Ld;= t!'(,D. Ne.~lect VdOC1~ D~ approa.ch. ~b) S~ the Ve!c(';ty 

cJ	 o.PPUlMh Is to b~ to~tl1 ,nto CD()~ldero.h'oYl, -And th~ 

l'iJa...lfrlom di.3c.ho.'f~e.. whe.n --l:he- challlle! hcu a. c'(o~~ - sedior)a( 

OW.Q o~ 50 h)'V on -the 0psf:1eo.m S,td@· 

~OLL	 GIVen .. 

L~nth o~ W~I''6 I L", 50 f'() 

-Head	 o~ wor~"( I 

~ 

(I) Ne.~lethh~ VelOc.r'ty oP approach. 

MQ'J\lmurn dII!,L~a.'(~e. is g"ve.n b~ 

~/Cla ~ "'= {. 705 K Cd x L'A H3f
'L 

'" /-705 X 0'6 x 50 x (O'5/k 

- H:· D8~ wP'/s 
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~mo.'ll.:~ ~ive.n bd 3/2- ,:)II-J
0mo~ 0 n [( Ht~") ~ ha1'51-105' Cd' 

o 1.'105 , o'b' 50x [(O'5fO '00(,t) ­
(O,QCJGi:,{'J 

~ 51' /5 [O.~6D.5 - O'00053.~ 

:- [%-411.. rv?J s . 
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