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and ol the pressure and dlq'h fgg“te&ﬁéfdn$

. of. tne Grund Loulz.e 11&:1‘

hiﬁlidgraphy on model%‘ :$

wnicn the model may be re‘ied upon for: quanti_ative reBH,
laws of similituue huve“baen rigialy followed -

boundary surfucea, among others. Oi nearl} equul importanoe is'?ae fuct
that" raliable prototype measuremen g will furniQh accurate qes;gn data'f
enab‘ing -ore economicul designs An thp future.. - ' o




A

 _Q§tioa of making.prototypei,e¢sure ents.ﬁj :f ' it
'f ,{tereat‘1s oW | being_shown for makin”'thgs: ?”‘ s

‘:the recognlzed difficultieSHi"
'.gethmr with ‘the. mausurements

‘tative results of the model. Obvicusly,

‘fimportance to obtain concrate evidenca and”thareby recognlze the;in~="“

1fluence ‘of anv digreasions maue ini'onductin ‘the model*experiments'
| FACTDHS HAKING COFP&RISONQ DIFFICULT

Prototype measuranents.‘ The difficuliy of‘obtainina accurata

';prototype data is the principal reason why correlation uork ‘nas been'" '

. ﬂdalayed. Altnough sever&l mathoda are available for aeaauring tha
Erlow, ‘the difficulty lies not: only ‘An actually being able %o pro- ‘

. cure the measuremnntﬂ. but 5150 i“ being “bl° ta! °bt&in data




”:housa. In Sueh un Bvent”itaia

occurs, & di@charge meusurementil

ture may be of questlonahla value.‘

Jf&ce s’ affected by air entrniunent? '“La 1mpructical to use;current o
o ;naters or pitot tubes*to neasura tne velocity‘"qr,point gages to
']obtain ithe- wuter surfuce. ' S




through the dam. _ To provida check meﬁsurement

first time in June 194~. AS a reault, m f5

.meaaurenentl can be taken

gadequate, 5o the. ault-injection aethod_ ill_be attempted makiﬁglusof £
electrode plates, whicn were also installed at‘interv 8 down'the spill—.

,"to measure Lhe water Surféce for tne high vaiocity flo',occurfing 4n
J =spi1lways\at high dams or in other open channela T _*
o Difficulties are also ercountered waen :&asuring elocities in
_ 11arge outlets under hign beads beoause of the tramanuoua or dd‘invofvud,-“
’,5wnich neceasitute extramely rieid instrumenta or elsai_pfohibitkthe qé _
‘of any 1nstrunents whatsoever.f Lack of acceas also elimindtesfahy neds-f 8
) urements, particularly if pravious proparationsﬁhaya not bo' :f“ Por




Tha succsss with wﬁich other meaauremente can bo mad  in the -

ademand depande more -on tha oarerul planning
"ability to foreaae thair norkubility,

If soma flom measurementé  ﬂve been made over_a}period of: year

~.:;at a’ atrunture nevar previoualv'tested by a model 1t“is of conaider

;fd;able interest 4o construct'akmodel und securekthe da "'nécessary:fo:

A camparison. This reversed procedure bas“been tried_at'th;:Univeriity

L wof Towa ag .an ucademic stqu, und was usad recently at:the Bdraa g

E .neclamation, but ror the prima:y purpoaa of revihing hydraulic'condi— :
 't1ona at an existing atructura.;#g,a L R I L

. The cost of taking field measurementa i1l be graatly raducad if ;

"plans provide for the inatnllation of equipment during conatruction.jg




Tf-Dnce‘tha proper arrangements have baan he 0

‘ fths meusurements will be small Ln compafisoi‘td tb' entlr'“‘

‘j tructure itself.;,” "ot - Ans ‘

 relat1ve1y high and 1n many caues"paohibita_

“ Properties of the model th mli of the diffieult ] in making

course, that the prototype'dnt Te reas _
‘dant since ang cauparison actua yhi_ra'hhock o";th

 perm1t rigornu@ aimilituda betwean ﬁodel
‘ uring expiriment on dif” ent

ent. !
weyS, Eisner showed that there uas a. definite
ficient of discharge with t.he Bcale rutio'

the boundary surfaces was, believad to‘be th_qinpor

‘effacts of viscoaity being almost negligible. ‘
3 variation bstween the coefiicienta of'discharge and; the relative rough-”""

_rmodel at Reynolds numbers aa high us ﬁhose obtained at th
It is: 1mportant to realize, therefore, th 1 ‘
.are too laree, and that L correction ﬂhould be nade to th “modal dutaw

.”Qbefore aatimating any corraﬂponding prototype valuea.’
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:Model tests. Since tae draps wareaaxmilaﬁl designed Fcheckrﬂro .4' :

was selectad for stu¢f, and a




;provided energy dlsaipation; ’..

-velocitias which had oausedi"f_sk o8 ‘tc _ ‘
. Gomgarison. lfter the‘prntatypa hnd'buan roviaad
~of its performance snowed that it inu‘adting‘ ie
]uthqt predicted by tne modal teuts,*

”i;of the madel.‘ In tha fiald

at the drop Btructure.
:ﬂalso been reviaed,_”

The prototype.g uixty lOz—inch dianetez'autlats ve

_ v‘;partial gate openinga never: being uaed with ring-aeal or-paradoxkgafw
‘“¢  jExcept for a part of the lower tier, ‘euch. outlat has a ateol-plato Xining




. on figure 5 1ndica.t.es¢ ‘
" Hodel t.aats., A resume_,of:the

"Distinctiv_e Features of Grand;g(‘oulee Outlets_," by Jacob E. Warnnck ‘
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*curves hnve been drawn fur tne croun&””

CH =By 5 and a8 ubacissas
1036 67, :, s the pressure at any plezometer in_the ellmouth-refarred

‘the nodel orﬁpr‘_rhype.: Two of the prototype
‘*the diagrans ‘80 as)not to con;use them with more superimposftiA s
~points, but all of the model valuas are ncluded The: actual preasuraa{"

" at the. piezometera in the bellmouth"ara all; poSitiVﬂ (ﬂbOVG atmospheric-

' ;}e:nept for" low heads, and tneaa did nbt exceed 2’ vacuum of 10; eqtfof
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wererred to. the‘ a
from' piezometeri * 5 &n
“from: piezometer

‘As in i‘igura 6

all model tests

1021, 67 instead

drops haVe baen-:. '

plained by the principalﬂ ‘essons ‘appl4
namely, axparimenul er
nrmbers in the modele Nl

n computing the model data"for “the ‘elbow and rcone, 4t was evident
fmm the. exceasive disperaion or t.he poim.- iﬁhat aome of’ the._préaaure 7
readinga were in error. To: adjust theae, @ curve of head ?veraua preaaure




:piezometer in bh ".v“.
“5was being recorded.

vahia was not raadiky accqmplishedﬂbecaus_ of;a‘;ack of eliabi
coefficient data at Reynolds numhers as high as 5 x 107
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