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..:".ﬂc P_.ﬂ cmﬁrﬂfmﬁl offect-u ue:z-o c" ﬂ{;'.ly omucg it umﬂd bo ',f".‘_,{i"

‘ : '\]“,

S . ‘.',ﬂ-- -
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o -..:::' k ’ }::onuiblo ﬁo o:zte__’l %.43 mﬂol c'qrvoc to pototzypc vnluoo of L‘::wmlﬂn' |
e ) "s.‘__'::cr n.o ca..z::: a E’igum 1. gt ma Bo a- omilnr procedars $o
ploettbg ‘&.‘no fmﬁaca feotor, 2, for clocca cs:ﬂnmo. nm&naﬁ Roymldo'
o 1::::.:>c:- (3?213. 9). xn tho la%ﬁor ca..o. ull oma@ﬁ cln‘cmm plpoo are
I oﬁnum- ozooot for muc.‘:ono c...a ﬂaymlds‘ n:.bm' offcro t!:s comaﬁ |
- 3125 e totyps eoz7araton. In tho'cacoof tho latels Sowr,. bowe -
cver. ﬂiooﬁnuw ccn‘.:z-ﬂ.f‘n:pl c:?foous mcnlt; in l:cd.cl a::.d pmtoﬁppﬁ co L
Wu-&% ﬁho Ray:.c.‘lﬂu’ aﬁ:bo? mrapulaﬁlon 1:3 e,ot (uroat.l,y upplicablo.. R
‘ Up T ths z;m-o c:':t t‘:ﬂ.'::: 11 tlo mcconu b:m boc:: a%aincd 1:\ :
: azmoeuaa» ths rola“ionahﬂ.p of all- Phypleal fe.ctom 1n o 'nomaor m -
k uill psrnm acezrato’ aztm@ol.atic:. . A"‘ t'.ho proncnt t.u::e thdmforo. ', .
S : to comcﬁly mturpro% prot:stypo lnoaea frn:x mﬂolu. 1t ln r.acancary ¥ o
Towe to" rocors ﬁn oitha:- of o nathoﬂol (1) to bnua oas :od.al lm-c;o )
B : '.cncn\,h to rcﬁuco v&scm:m affeetc tno n nagligiblo qmatity. or (2) fso_ -
| »ccnatmct 'hh:rca or £aro t::nlm- r.':odnlo o0 dHEorcnt ocalos. In tho
Sl ‘firpt tho tmatumﬂm conld hnﬁﬂa dlroctly by Frouﬂ.o'n la:r ‘
i I.n tho oocc:ﬂ tho dnta fz'n:: throo or mro mdnlu conld be ploﬁtcd
o .'_""w:lth ror:poct to noym:lﬂn' zm:bar. "'b.oro uonld romﬂt throo or: rmro '
' .notu of cmoo (ona oot for om:h ;:cdol) on. ‘tho graph mutocd of con- ‘

v

‘:'.f-timumn cn:.rvoo no ahoun on. Ficuro 11.. ‘Each t:ou.ld roncmble tho- noﬁ T

: ': procodmg 1t ‘b'nt vould ‘be fla.ttor and bo locatcd lowcrr on ’tho @rcph

“‘_‘L:Ln\ea roprocenting o:.nila.r ¥oedo conld 'bo d.rm-m through th.o thrco or S l

r.::»ro oetn o! cm-vou cmd cztrapolatod to moludo tho dooirod pro.,&ot_ypq

, Au only one amall mdol vas uncd for tho Lntako twur oxporimnts._--",g‘ e

. S . _"ltho' modol-to-prototypo comornion. tor lnck of a bottor nogng, uao ) .
S -mdo for 'bhin and tho follouing onporm::nto by ugo-of Fropdals

‘lmr Dma to tha viacona offocta ,1.:: tho mdol :E\i?*rroopondiag _

| ) cct*-,-,_.:\.l 1oanec 1:: tho prototypo vill nndoubtcdly bo !;..sllér thaa tb.ooo ‘

bo a.pproxinatcd by plott!.ng tha. da.ta. by tho two nathodu o}mm on-

*m’-cﬂm b? tho fﬂlowiﬂs ‘@rapha. Tho acml arouat. of’ do:riotlon can ‘




Y

Flguro 11 ond intorpale.un;; bcwoan tho rom:.ltu.- It or.m ba uta‘acd .

,wit.h nnrruranco t.hat tho. actual prototypo loscos. uill not omoed thooo ._- "',". s

‘ obtainod en the r.odol vhon tho convoruton 10 z:ado a.ccording to I?romlo 6
: ! 1-{-:-1- . ) N

L e

R Trnnh-’lnﬂ‘c Innmm L

o O e Tho locu in’ henﬂ through tho trunh rncl.cu. for tho throo ga.to con— e SRR
S AR . ditionn 1u reproaontod 'by the dlffaran‘coa botwoon tho throo pairu of L =

c'urvon o::. Pig-uro 11 Th::co dtfforoncou ‘are plottod oepuratoly on ; ‘ f R ‘ Lo N
o ‘-Figuro 12 nhnui.ng tho v;rash-rack loooon dh-octl,y for tho varionu "; ST \ -
""'-"-;'condiuonn of ﬂow.‘ . . . S s T R

L Only ronsomblo rolia.nce 1n a.cnignod to tho rocm.lta of tho traoh- R

' rm:k tontn.f An ntntnd provioualy. raclro: voro cpnutmtcd ﬁo uaalo

'_ b u::ﬂ oﬁli‘bitod a comandablo plcco of uortmanahlp. bnt their miniaturo
_, | ,:- u:l.s:.o. t:..::ll mporfoutlons, unrfaso tonoion. and - trn.ooa of c;ronoo on
o “tho mckﬂ or: 011 1:1 tho wator pmba.bly mnugnccd tho rocmltu. In
) aﬂdition, 11: tm.n phyuically mﬂslblo to connttﬂ:ﬁ bho tre.oh—raok RPN A. _
bars, !n tho noﬁo*l ui('.h o o!.nuar do{;roa of ro-u@mocu to. t.h.one of tho |
pmtotypa. o ’ | T | L
AR ‘..:" o "\m 1cnm;hu of tranh mk um‘o ncsd 1n th.o cbovo tentm | (1) a L
\ r&.k 1& fso‘b 1n 1&:\3‘&!: eztonﬂlng contimzmmly ovor bot.h (;m‘.do- mﬂ "‘:

RRTEE "‘___""'(2) two ra.cku 50 foot ‘i’ leagth, oach of uhich protosted om gato. Sl PR
RS aotauca ampocuon of tho pointn frea vhieh tho 14D6s voro, d.rc::m. [N

s . om l?ic;aro n nhm:o th:st tb-a total loncao tm'ough the tm:ror for t.ho R e
R '_ L] W—iﬁ«—ﬂ of tm rock vozo. qn:lte mlogom for tho ceno wmﬁitions
- 03* flou ﬂhlﬁ'ﬂ Mﬂ-@?vcﬂ ‘thsﬁ cbwo a. cortnla lmﬁh fmeorn oth.or

E s, tho 1@@&11 of tha rcalm aoemano tho 163600 ﬁhrmgh ths:::

» Dnrﬁag ﬁho t@sua. M only plr__,o mro tz'nah couccecﬁ on ?.h.o -
D LA e, _mcm woa @izedtly 45 freat of tho gtoo) tho Pcanifde? of tho ,.wm, i -
B ) co:zﬁs.t;‘.:msly cloaa. Zrooh’ mc:m aso ‘fornos alccaoocd 1o thig |
mmao wlor. ', hocdm.,, °znm ‘20:70*' 3199@710-@9@ Dt:ﬁioo. ’

.' 'w‘-_“




s .'Mﬁmv"mjnnmn , | . | . |
T e S g onﬁrunno loau thrcugh tho qypor Gato le ﬁho dlffo?onoo botuocn
. . tb.o c..ﬁrpg h...c:l aﬁ cho mtor cm'ﬁ’aco of tho. raoorvoix' unﬂ m hho botﬁon
R ';wf'of tho wopoT a:ﬁo. ?hn traah rnnkn uaro rc:ﬁvod baforo tho 1nd1viﬂnn1 ;
E ngloucou in tho Gato ﬁcvor uuro noacurcd. ) f__- i' R " ; . S e
e o Wﬁ"ﬂm" 1°“° W‘W@ “10 ﬂrmr Gato (Fia B-D) waﬂ comtw-‘ el G
:’*'[  ,nu1n3 chg oq;gticn,« g SRPUR R - TR T

. g _fiﬁ:iwhnro btn_“ Intrunco lona thrcngh tho uppor anto.._ . |
- .féi .:'T::a fL;‘-fjd2 Difforcnco 1n olavu%lon betvopn thn uater nurfaco An - tho_%c 1';
R ‘ ”l roucrvoir and tho ua$er unrfaco 1n pionono%or h5 “'.
Cos T hf(usau)- Pipo friction fron piosomotor hﬁ to tho botton of tho‘;1f  L
” @' '-_k‘.i;' S - SRR mpor @to. S _- SR . ,_‘ : »' RO 3 . -
S B U TRt G R
R 26- Volncuy hoe.d. At plospnotor 165 ;
O AT RO S A Lo
R "1 ”ho entranco looo through tho louor gnte in tho difroronco botuoen
'Ajf2fthn cncrgy hnnﬂ at thn uator curfaco of thn rouorvoir and ot the botton
ot the owor gate. Thin 1000 (B‘is- S-D) wag °°°F“"'°d “““‘G the omer

i, tionl

T T T °““°’ ““M’z

- ’i*f:ﬂ T>Q:'3“?j.f}uhare hub T Entrnnco lonu through tho louor gato.uh,f;wf
'j.f*;j‘dsgf'- Difforonco 1n olavatton between the wator curfaco in tho ‘

T resorvoir and the unter nnrfacen 1n pienonotor ringﬂ A i'f’

to E 1nc1nnivo.,_jlj‘

hf(épb) Pipe rrlction fron olovation 890 0 to tha piazonotoru

e Loy ‘ bolou. ;{ju;/i' ;.'f
g e N _ =
T EEg,u- Velocity head computod qt QIGVntion 890 O .

tuo conditionn of flow.‘ ?ha 1oueou aro oxpronood 1n tormu of tho




.i;"l 1Em"  S - wlth redpoct to Roynoldo' number for tho modol, oomputod at the unmo
f‘q\ . ” {f'-”f7."-'-' polnt An additionnl nculo han boen auperlnpoaod on thin gruph no ¥
R that thc ontrunco lonuou ean alao bo. oxpronnod in torna of the proho—

:sﬁ’typa dlochnrge computod uccording to Froudo 'g law;_ Tho entranco o
' condleiono to tho lowor guto aro ulightly mnporior tthhooe ut the

uppor gato. It 1o evldent from tho proooding ozplanation thaf tho

ontranco loou curvo for the 1owor gate, nhown on’ Figuro 13 10 ‘tho aanaﬁJ SR

‘ne that for the totnl loan cnrve, withnut trnuh rackn. nhoun on Flguro; J-!{
11;. oo the cntranco lonu 18 tho total louo ln thiu cuue. ﬁln tho cauo
"-:ﬂ of tho nppar gnto, tho cntranco loon 1a nmallor than the total loao
' f?’ through the touvr ag 1t 10 nocanoary to doduct pipa friction. '

i ~,:‘Tuo oourcoo of orror oxiut in - thin nnnlyoiol
‘j “_;ﬁ h’f- ”5 ;tk",;g?l‘ . Tho noan velocity head haﬂ beou unei‘in thu computationn,

o e Y 1t wao icpraetieal: to: l:'.na.nure t.ho velocity dlstri‘bution in. tho
’fftounr to obtain;the truo energy haad for oach 00ndition of_flou, e
S ' ’Ehs voloclty diutrihution 1n tho touor 1n nmdaubtodly of a“coqplex:x'

o .

_l.‘L:f:,f_ﬁ'.,‘;;  :.ff";; ';" 2 Whnre it ‘vap ncconnary to comyuto:the;aurfooOerictlon 1n
R e : ths touor or in thn cnxlliury ucction of plpe bolow tha touor, o

";roforenco unn undo to tho curvou on Ficurs 9. Tho pipon fron

- ) ' “--uh1ch thauo curvon worc obtained uoro uinilnr to the 1nnar portion 513
: L;fd[}w3 ‘:‘?[L'of the towar nnd any error that night arioo fron‘thi"ﬁqerO§lozlf
T zfc:all' as. in. no ounc did the lang%h of pipo ‘conoidored in’ tho o ' SN
. frlrﬁ' f.E33.fr1ct1on eonyntaeionn oxcocd 2.5 foot or 5 3 diamo%oru.F;:i)ffi]’f}f‘ﬁ-
N fi 1F 'T'i uoll to a@ala cantion thak eho proﬁotypo louuoo ao ohovnuon eho
g{ _:; ‘i;graphu aro . cnly a@proxicato. f} :
T fesa Ramred to: Ch'\wm_pjamm.}. oni of Ploy. u =
SNt ' © b ehe wator onﬁorn tho: anteo 1n noa.rly a- har ‘ onta.l‘ di.rootion,
’f?%l - ‘ﬂ;i‘a dofinito forco tu roqpircd to preduco 8 Vortical aceolorntiou.l-ng‘
s L?f -;:Af;:eacnring tho procsuroa dirocﬁxy abOVO and bolou eaoh gntn, 1ﬁ wu5: 

" 'poooibls to »cq‘:‘;jaé 3
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T‘?;f nu':_;lﬁ uan originally 1n$ouﬂcd uo ob%&ia tho- haﬁrnnlio 100900 1n ﬁha ﬁovor 'f:;:,;}. ST e

DR "5bw obuorvsng ehn ﬂiﬁforonco in- clovaﬁton of Bho wuﬁor uurfaoo outniﬂc ,3’11 ,;.'7; ‘f;“; ga”,{1 ﬁuV{1&ffﬁ

T “}a_ﬂ uithim tho ﬁauar.‘ Eho cxlntoaoo of nhio forco. hnwovor. prndnccd T R
'Qrif a riﬂo 1n tho unrfane lovol 1n tho: tnuar anﬂ :aao tho propoocﬂ neﬁhod

fff .Q"Aof co:;ataticn 1mprcct1aal

Eﬁf;‘, Rty hoaﬂ roqpircd o ohamao tha ﬁtrootiun of flov ut thn uppor BRI

%?;;:;-:t~cabo (Fla..ﬂ-D) uiﬁh %ho lowar guﬁo oloocﬂ. uuu fonnd oxnorlmon%elly | L 2‘ :f : .
R Fiby ths follouins oqﬂatton: LT_A' - SRR - T ,' e e
‘i;{ : . . = da N ﬂ1 hf(hawn) il‘fb?ff-.f  .   :f:131  €:'fé"'j':~,1:“ f?‘f;f ifﬂ

 1"” hﬁﬁ_ﬁ Hyﬁrootatlc hond 1n foot of uator roqulrca to chnnga thoJ ;/fi ‘?w i; ﬁ ff::g}msj:
L dlroction of flov ne ﬁho uppor gato. - G S
Diftoronco 1n nlovnetoa botwoan tho uator cnrfnco 1n thoiﬂ"“;lu‘,,'ufﬁ‘;;g f "a;ﬂn_jf@fff-.
ot ronorvolr ‘and tha wator aurfaco 1n piononcter hﬁ T e Sy e
‘fa¢15: Difforcnco in olovation botwoon tho wator curfaso i tho; ‘i,
R oocrvoir apd . the wator cnrfaco in. tho touor.,_'-"‘h o V_L‘Lf“:]{;;‘.ff}v-p
hf(uﬁdn)u Pipe friction ffbn pienonetor 35 to. tho botton of ths5,ﬁ B

;”ﬂf;i;'
'u“

"-'i.?,h; Tho houﬁ roquirod to change tho dlrection of the r10u nt tho” -"-Jvh;iilﬁfl}"fﬂjiif;J;l_i.L,"- o

lower Gate (Fig 8—D) vith the. npper gnto cloocd wao computed 1n a_ﬁ;-_;' S

e

e

uinilnr nannnr. nning tho oqnationz _Qg. ﬁ -,'g> ,g B a,‘-"?,‘,“j S ,:f 'f:J; :‘_, o B :
"Pb“‘} - "1 ““M) s
o SR ' 1- - _"1‘ SRR S T R

CaT o -

Hydroatatic*ﬁoud ln feot of uater roquirod to chango tho; Ef

. dlrectian ot flev at tho lowor gate.;;~”*
; Difforonce 15 olovntion betvoen tho wator nurfaco in thoﬁf‘
. roaerVoir and the vater unrfaco in ptozonoter ringo A  3

G e ,"qinctnnivo.. L SRR .
-f[”ﬂ&v;- Differenco tn élaVntlon betueen tho water cur{aca ln tho" R

._rooorvoir nnd tho Vatar uurfano 1n tho touor.“;a.

Pipe friction from OIOVntion 890 0 to the pioaonatoro
bolow. : e e | SR

If(A,-b)"'
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Thn bead roqulrad to chnngo tho diroction of flow at the upper

;nnd tho lower gato, oxproauod ln tornn of tho volocity hoad 19 plottod

“;wlth ronpoct to- Enynolha' uunber for tho nodal on Flguro lk

A conuldaratlon of tho prlnciplon of 1mpu100 and mnmoutum pro— - ;?fo”

'.‘vidoo a ncnnu of dorlving thoorotically tho forco roquirod to chnnso

Ib 1u not pouulble to. obtuin a ‘l,fﬁ‘

A & {thn diroction of flou nt tho Gntou.ﬁ
,:} ff_{i ‘Q:Trationnl thooretical uolution fron the forc
o the oonditlona of flou at the. gatoa nra too 1ndof1n1to.‘ '”

. lthn touor u
R Anothor logicnl :athnd of nttack 10 availdblo. houaver uhich 10 buood ‘T

aa acting ontiroly within

}'on exporimental datn. ff‘

A

jot- of wntor diroctod againot a, flnt plnto axorto o total o

T A froo.
P “'forco on the plato in tho dirobtion of tho :ain Jet oqnnl to that
- given by thﬂ folloving onproouionl-z‘h» x“;f. jw wff ;w;.‘gkj“-ﬁ*':_f-‘--
e (I R
= R i L
- By unalogy. lf thc &1roction of flov 1n rGVGrﬂe& and water 10

- euznd to flou reﬁially inward tcﬁard tho contor of a’ circulur plato‘
,-.‘cnd ‘¢hen tnrn dounsard axay fron tba plato to forn o aolid colnnn no
iT‘fin the cnno o£ tho intake tovor, thn ecno 1au 10 aOaumcd to uyply. .
 '3Pro£oocor A EBL Gibooﬂa ﬂhnuo ‘thg’ bulb of preucnro d0v010pcd on. o fidb   ; ﬁfffjffjfﬂ5jff3;:L,*VVF_'{.fy;
Zho: nnnlogy'uith tho; intalke tovor 1o 1llustrated on Pigaro s—n.__;"V '“"‘“y.*;; o vt e

i s f5i-jn3p1a$o.,4
SRR “'fflf it aorc pODD1b1° to nsagnre gho pgoosnro at o nndbor of pointo uithia

ns of ths gatoo. tha pronmuro diotribu&lon niamt vory

ljftha bcvoy, ot o
'eaoily rosc;blo thnt: ohnvn on Figuro B—B’E'F?on oxparlnansu by becon.

nit noo:s ronsunnblc”to aosnme ehnt tho n;ztnnm p?cucuro homﬂ Ln sho eontor cf




&"-_s ‘&c-mz- ia pm.s%ﬁ.cany tha voloai‘ay b..cﬂ Uhuo t'.ho proocnro a.ﬁ ﬁha

ims.ﬂo facu of ‘tho tsuu‘: 10 m"p:-oxi.m%oly 0 65 of tho VOloony ho..ﬂ. .
B:r Snﬁcmtmg tho mamca ooting. os i.x:ﬁivi.de.:\l ‘ozall arcas wtﬁhin R
t»..a %m an cmrago p?oocure Bondl 62 0.6’?. of Sho | volooi%y hoz‘.d 10 ” et
o'bt.nﬂ.:::ﬂ.. ‘Ehin &u %he z::roragm tzsigha ‘at uhich ﬁh.o mtor ::tmt utm:ﬂ

Eho e f-ponsn% in t::xy d&matlon of tho tof.al uha.ngo in mmntnn o coa
botucan tvo pointn pn:r mit tﬂna ia eho oc::a;onant of farco m thaﬁ o Sl
daroatlon roqnircd to produco thin chan,@o If th.a volocity of t.h.o |

t:atur nt tho cﬁgon of tho proosu:ra !mlb : outni.do of tho touor 10

cmm::f:ﬂ tn ‘bo in a horixmntn.l r.‘u:-ection.( tho vorucul coz:ponant of tha
N mnm u‘b ?.hin pnint 10 nnro. 'Z‘hs cha.ngo of mcmanttm per mit tlr.'o e
or tho ﬁ.oﬁal foreo. in the vertica.l diroction roqnlrod to prodncc tho '
: chango 'bot'aocn thin poixt cmtﬂid.o tho towar and u poins uithin thﬂ S
tomr, in tho vortical jet bolou th.o mtulm 15 Coadn

I? 10 aa:mmod to be nmilar to that of tho flat pie.te, t_hon tho mzi-

= mm pronsn.ro hoad g L Za a.nd th dintrﬂmtian 1a ao ohoxm 1n I?lgn.re B-B.

*Vith thiﬂ diotribﬂ-tion. tho av:rrcge preaenre hced within th.o touer
o | [ by 3 0-82 VZ, “
N 1«.-*ai~eaim .mm 'beon plottod on Figuro 114 togather E S U
W with th.o actml v'alnsa obtainotl on tho nodal. ‘i'ho n@roouont 10 ronoo.n- | : .
ably cloae ad tndicateﬂ that pho un.alysis 10 & logtedl .ono " Frob tho . . T
point Of Viov of otmctural dcui@p 1t 1o of mtorost' th:.it cr;b};ta.ntm],

ozint ﬂ the convorging mtako panaogao vhi.ch undor .




‘ ,-:',nome circnmhtcmceu might roquire s’_f.\:-_'ﬁ.bt"b‘i_'nl_prd,vﬁidibna'f in. the :;d;omlig:‘x;

‘ca.l form, the mod 1 ra
‘{.according tc Frbuﬂe 8 1e.w anﬂ plottod on F‘.Lgu.re 15 a7
do tho vover to; cl:mngo the diroction vt LTI AT L
ed ngninet the prot.oty‘po dlnc.hnrg\:. ;_l S ‘ a

o "\_;j-—'-ThaBe unrvon n.pply nnly for the uppar ond 1ower gato, nperating aepnxh- U R

In th:\.u cuue, thn

"_4.,':_'averugo hoad of watar raqnirod :Lnsi
of flou of the t:atcr entering 1u plott

R "';.-Dgatri tion of thal Diuuhm‘re Pannizw Thro-ur:h t.ha U'pper nnﬂ. ]mwor gl;r}t ,,.; R
It wnn ﬁ.enirod to deturmine whnt pnrtion of - tha toto.l diochnrga L
'I'hn pioco—

‘.' panaod thro'ngh oa.ch gnte uhen both gatcn tmro f'ully opon
(Fig. B—D) 'baa.ru a definite rolntinnuhip to t.ho dluchnrge

- }‘_-matric d.rop, ﬂp_,

_._‘;panni.ng through thn npper ga.tm
. ,relationahlp to thc dinnhm'ge 'bhrou@h the nppor ga,te'
E .oi’ da.ta., whan plot'bcd 1ogar1ﬂmicully with ror:poct to
: cha.rga, reun:u; in tw utra.&.ght lineu (1?13. 16) ‘

11: wa.u ponciblu to con;mto thg diacha:tga
In oth.m' )

t.ha piononotric drop, ‘11- nlao nhwu o,
a.nd tho tuo ootu :

&ho_ :ndql,_@iof

Untng theno rolntionnhipo.
| go.to tthcm both c;a.t.eu veoro: 4n’ oporatian. A
a.nﬁ_ﬂe. oontnm..d to bo proporti.oml t-o

ﬂ woro opnn hwcrma‘. e.u ‘
tms div‘mcﬁ 'bott‘:eca
'r.hz dincharc;a :

in'ths. 5 ecmo practieally the n:mo totﬂl diechm‘go
' &0 "-:d?or rnnu ':Ln_-'which both ga.teo were opernting,
u.ppar gn.to wa.n m.,.ﬂ froﬂ Fs,gm'e 16 for vnlmn ot boﬁh d;_
§ "'hc avo‘.raao unn -

anﬂ.ﬁz .and the ﬁm. dinchargou avamgcd for co.ch m
enna:merod 'bhe ﬂiochargo thrcm@ tho upper gm.a while the rcmmﬂor of
‘t;he tot.al' ainchargo flotrcd threngh ths 1om:r Ga.ﬁo. Fi.gzzro 17 nho*.:m t....a

purccntago of tha 'boml as.nchaxgo ﬂm:riag tm'ou oamh gato. 'Ehe ﬂio-
- : 1th rocpoms o Begmoldo m’bcr. cmm '

'tho"i'ﬁot.ul""ﬂw_‘nt : ‘10?3%1@3;690.0 for tho :.aael‘ c_.d e. aoeor:.ﬂ e,axa

‘;I»o"die'aribnﬂon uii'.h re:s‘co% eo t._s




'j y“a%btyps aacchazca Flgure 17 geticatos that ko flow eaxca;n R
'c;.p:ﬂ' gnt,a ¥4l do. c:,-pz-ozamtoly E) pmcut cf. tho totml resardloos L o
th:: 1a1to olﬁ‘vaﬁﬂcn c._.'.'t mgns,c':.ﬂa of ﬁh'a d!.ceh:rco. m'wmang th.a

olmt'.ﬂ.cn rc::a&no clbavo chs C‘_"p:".? c;\cc. .

nf ﬂl. c::.ﬂDl %o thn Dﬂcz:h::?{;n

L Au ths wzmwn ﬂ.n olmt‘.ﬁ.cn of tho mtcr c-:'.rfe.no uutumn e._{l
">~.w1t.hﬂ.n tb.o tm, al,, o pmpcrtﬂ.a:n‘l to ?.119 ﬂicch:rgo. ﬁhlu minucz—

nhi'p may hr.vo o. pru.ctical vnlnz. annsn of G.1 l::... o beon ploﬁtcﬂ uiﬁh ‘, Ii

e

rnnpoct o’ Rnynnlﬂn‘ m:jbnr, cc:pn%cﬂ at elcvution sgo 6“forrtho cnaolf;"‘

s

‘ ‘ .,(Pig. 8—-1)) conniutu of tho ga.to cntrcm:o :
60 plnn u mll pm’ﬁion o.f tho valocity honﬂ)’ 1t 1u !_1'1_#"-'-"-003' Dcmmro— |
I?rmzﬂ.o'n lm:f ¥og cnzwu:rtcd Anto an ‘ix_ppro::i.nnta prot‘otypa
v‘n.l‘no 'by nnltiplyi.ng 11‘. ‘bx the mﬂol nca.lo. 'i‘his drop, dl- trill bo '
deoigantoﬂ ‘by the uymbol-f',nlv.
ofu Dl m‘o plott-od w:lth rc@épact to. tho prototypo diochargo'. on l?iauro 19.

\r,

when comerﬁoﬂ to tho prototypo uluoo :

Thia?.‘ra].ation ma,y prm:ro mmfnl for meaonr!.ng t.he mcharge throng,h tho
'pratotype lntn.!:o touern. "'ho valno of D1 conld bo obtuina& ‘by mctn.ll

'.Eha rola.ti:n of. _D:l'f t.o
19 for both conaitionn, uifh anﬂ withoux the'tranh rackn 1n place.i
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19, for the modol trash racks 1nsta11ed,‘are higher tf ﬂ

1ar curveu made from actual results on the prototype.

| 10
It will be poaaible to actually calibrnte the prototyré‘intake

/

touerg by the Gibaou Method3 at the time that the,ac ptan‘ teetn are

made on<%ho turbines, Wlth the 1nformation available on Figure—l9 only

T~

.y;_a faw Polntg vould be necoauary to entabllsh a truo calibration curva

| The Mode} ,"i1  N .ﬁ‘\. ) _f' ‘V;f'gﬁ‘ ”rﬂ,, § i
A At the conclusion of the teuts on the 1ntake towar tha }—foot‘fJ
f.\vertical ﬂechion of ntraight pipe belou the touar uau removod and tha
penstock asaembly modol conntructed un n ncale of 1.6%,,connectod Ln
T oito placo (Fig 5) The anoembly conaisted of nccurate bntt—Joinecd _
\J‘cmooth nheet—metal pipe. The bendo a 9D—dagrec. 5—5/3—1nch dianotor."

vertical bend directly belov the tower and s hO-dogroa hnrivontal bend

of the uame diaueter'located;a uhort diatance dounntrean, were uoldod
3, 5.-_ _
20)‘ 2—7/15 inchec 1n dianater uere connocted to thc penutock hendcr

‘ of tranoparent py?alin Tho four turbine penutockn (Figa.
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"by n ntrnight oocuon o as dim:otorﬂ long 1?13 3), t.mu obtt&lnoﬁ tron
: rnnn 1n which only tho nppnr gnto' ns '

‘.l-wuuld hawb mntcrially nffoctod tho volocity diotribntlon 1n tho bondn...: AR P R




With variationn 1n the~heud danhargo;‘

needle.vaIVun and four turbinan.ﬂ
1non of thc needle VaIVO and turhlno

dischnrge combinationu and 1n the o

RO orificou, the varlnblec bacamo ob nunorous that

S ELSER Y LILVI‘\expronn the roaultu in a. condonued forn deupifo on. attempt to record the

EERTEEA PR  ; material in a 1im1tcd amount of upace iR this thesie
racord for 1ﬁmed1ata refarenco 1n tho lbboratory

tion hQVUVe: 1u on




porouu foundat!.onu!‘,' wa.o nppllod' o.u a noann of dotominlng tho diroe— ’
tian of flou of uator ontoring tho intnka towor.; It uao nntiuipatod

”ntndy tho noritn of tha nothod k\

'n‘lrnoun fo,ct thn,t thin nothod 10 liniﬁod but ulthln
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