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SYNOPSIS B

A-portion of tho water stored in the vahee Reservozr w1ll
be diverted through funnel Wo. 1, thence throu@h Tunne1 No. 5'and in-
to a high-line irribatlon distribution: system for use. in the Snake
River Valley. To measure the discharge througn Tunnel No. l with
various elevatlons of the reservoir, 2 meaeuring dGV1ce has been bullt
into the regulating headworks near the 1ntake. Thls device, whlle.
neither strietly a Ventwri meter: nor a Vbntur1 flume has @haracter;;
isties of both and will have the flow conditions of aither dependlng ; 2
upon the elesvation of the water surface in the ruservoir, the amount
of gate opening and the quantity:of discharga. . |

As & means of detormining the[iaws or flow ror ‘the: measur-
ing device and tb obtain datse for conutruction of dlscharge diagrams*,_
and tables, hydraulic model tests were made by -the U, 8, Bureau of h
Reclamation in the hydraullc laboratnry of the: COlorado Agrlcultural -
College, Fort Collins, Colorado. e

The discharge data -obtained - from uhe model wes prlied to .
thoe prototype by the laws 01 hydraulic aimilitude as outlined by

Chick,*

¥ Transference Zquations, alton.(. Chick,JETeemdn's&"Hydraulic
Iaboratory. Practice," page 799, .
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‘DESGﬁIPTIONLOF;MODEL
The modcl of ‘the. Owyhee flume was conatructed of rodwood
on a'thooretlcal‘scale ratio of, l fo: 24 with a pyralin top extending
six inches upstream and downstream from tﬁe throat or control sec-” :
tion (sece Plate 4), _ Thc metoz and the approzch condltions were - du-;'
plicated in the nor‘c1 but only about forty feat of tho discharge :

tunnel was used. A control box Was built at ‘the® end of" thls short

section of tunnol to glvc the flow conditlons in the tunnel,

The modcl was placed near'the“bottamfof‘aftunk that:sorvédf.'

as a reservoir and %he olovation of “the water in “this tunh was de-~'r
termincd by meang: or ‘a hook gaﬁe. A QO—degrec vltouch we1r was uaed‘
to measure the quantity. '”nc p;ezcmotcr rlngs for dotormlning +the
difference 1n nead betwacn the entrance sectlon and throat section
wero placed as 1n,tho prototypo‘oxcept‘that'the ring-at the’throat'
was placed 1/4-inch uputream (1/2 foot on the prototypa) 80 that the
openings would not occur at x:! corner. There were twelve Oponings

at the upstreamlring and - nine at thu control sactlon, all equally

spaced in top, botteom angd sides.

During the'first twonty-five Tuns piozometer tubes were

used to determiue thcfdifforencefin~prcssu£e héad be%weén*the~on—
trance and throat sections. With this sot -up 1t vas neccssary to
estimate tho thousandths of v foot," For low discharges the"difrer-;
ence in head was less than a thousandth of a foot so that it was

necegsary tc install a more accurate measuring device, The piezam-




PLATE B

CLOSEUP OF MODEL SHOWING GATE CONTROL
MECHANISM AND PEIZOMETER CONNECTIONS

SIDE VIEW OF MODEL AFTER INSTALLATION

i SIDE VIEW OF MODEL AFTER INSTALLATION
' SHOWING TAILWATER CONTROL BOX

MODEL OF OWYHEE VENTURI METER-FLUME
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‘ater rings were, thcreforc, conneete& to° cylindrical wells and mi—xu‘f“.v}' ) N
cromster hook gages, graduated to thousandths ‘of an inch were uaed ; Qf‘ i ?
as illustratad on Pla“ce C.. AR AR T A A P T
GOIQDITIOI?S oF FIOW :
The | r‘ ow in the Ventum metar J‘.“_ume ‘was cliva.ded in‘bo th:.'ee ' -
U §
conditions each of ‘which: required a dirferent analyuis. vThese'ﬁhrae‘ j _§
condltlona were- i Y
(1) The meter flume was - Operating as a Vbnturl moter with bothnf""' ; o
B S i
IR the entrance ang tqloat sections flowing‘full. The stdndard VEntUIl" i
. formula was used ‘in- the analysis oI‘ the datd for this condltlon. . SRR o .-
L /,j s .'V/' N ‘L’ ]
(Z) The moter- flume wag operating ‘as. a*vnnturl mater w1tn the k.

entrance ssction rlownng partly full nnd throat secticn was Ilowlng

fully The standard Véntur1 rormula was usad 4in this case with the RTINS

substitutlon of the acﬁual water areu dt the enxrance piezqmeter

IR v F

=3

cross-section and the croas-seutional area of the mstar at the throat.‘;f7‘

e
= R

(3} Tho meﬁer-flumc ‘WaS operating as’a_Vbnturi measuring flume

/ ;
/hith ‘both thc entrance and throat sactionsJ

flowing(partly full. fIn?f,ﬁf?

. U.

the analy51s of this: data, the formula for dischﬁrge ovar a weir ﬂas

s et s AL Y 3 A T b ¢ e e

;,—‘

used with the correction dun to suhmergence includedAln the coaffl—'

cient "C" whieh ‘is a variablo depanﬂent unon the percontage or sub—_"

0 4 ey 1 s £

morgence, hb/ha.




MODEL DURING CONSTRUCTION MICROMETER HOOK GAGES AND WELLS

COMPLETE ASSEMBELY OF MODEL BEFORE INSTALLATION

MODEL OF OWYHEE VENTURI METER-FLUME




RESULTS .AND CONCLUSIONS
The ae%ion'offthe'modél'waé7safisfactofy=eXCBpt,whentthe :
discharge condition changes - frqm Jghat - of a venturi mater to that of

a Ventwri flume, As the- Water‘breaks ‘ree rram thc throatusectlun

a disturbance is set up which: affects the gage reading at'the throat..-

However, this condition prevﬁlls only over a- s¢1ght range 1n flow .‘

and can probably be - remedled by ‘a sllght change “in the control gate“ 

gettings.

‘The gate: openlngs have an influence On the dlscharge coef-' N

ficient both when ‘tae. meter is flow1ng full andwflowing partly full.'
Ads a result, it is reccmmended that all gates Buould ‘b operated to-
gether; 1i. e., all raisad or lowered the same amount. Several runs

_were made with different gate combinations and all qhowed 8 marked

deviation in the coefflclent of'dlscharge._‘These-runs are ndt,shown;ﬁ,,

in the summary of ddta for .that -reason.

| The elevation of the water ‘in the diséharne uunnel hud no
effect on the discharge coefflclent for tha condltlon ﬂhere the me-
ter was Tlowing full, but 1‘l: d1d ‘have ‘& declded efi‘sct when 't:he
throat was flowing free. | |

As the';oefficient'of low in the tunnel cannot e fore— .

caat and as it will be subject to change w1th yaars of usage, the
derivation of the dlscharge data‘fbrfthe‘conditionjof theimnter
acting as a Venturi flume was made in terms %o eliminate ‘thet veri~
able. A wide variation of tailwater conditions was made -in the

S

4




model to. obtaln ‘a w1do varlatlon ‘of ‘the : ratio of submergence. m R

turn, the ratio of suhmorgenca ‘was - related to the elevﬂtion head 5{f*¥

hy in the- entranceusectiOL.

Several runs were made witqjthe s&me discharge but dlffer— B S

ent reservoir elevatlons but no efrect was found in - the coefflclent-

of the metor due to that - vnrlable.'

At'the'beginning'of.the.experiments,Ean=qib§go¢ket*ro&mgd-‘ e

below the throat section and :exterded downstream aboub ff.t'wen'ty Teet
{prototype) for.high:floﬂs and fésérvoir-elevaticn‘EGOO To ellm—"
inate that condltlon, vents were 1nstalled in the t0p of the model R

.eight feet and twenty Teet (prototype) downstream from.the throat

o

section. The - vents ellmlnated the alr pockats and were in operatlﬁﬁ
throuchout the tests. :

Two Separate SBts of gages w1ll oe.naeded to record the
| heads at the entrance andg throat sectlons, (l)‘a‘dlfferential-gage k
to record the diffelence in pressure head (h - hb)ibetween tha en~ 
trance and throat plevometer sactlons when the meter “is: actlng*as
a8 Venturi mﬁter.and_(z) a get of rloat gagev to record *he elevation
.nead at the entrance and throat pieznmetar sectlons when ‘the - mster

is acting as ‘a Tenturi flume.




' .‘ACIE‘IOFILED(H.EI\TTS

The experilﬁnts on the Owyhea Venturi Lmter-Flume were con~ ?,'ff}j

ducted in the “hydraulic . 1abcr&tory at the COlorado Agrlcultural Col- ff,'i

lege, Fort Collins, Colorado by the permlsslon of the colorado Agrl-l",f

cultural Gollege and the staff of the U. o. Bureau of Agrlcultural

Engineering,

The model was bullt and 1nstalled and thc rlrst experiments
performed by Mr. ﬂalter H. Price, Iunlor Englneer under the auper-‘7‘;

vision of the writer. o N : PR _ﬂ“ﬁby
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G

mw,-.ﬂron 0;‘ SULE.A.RV OF DATA FUR

OWVIEE TDNN’"L V’:EL‘TTURI I‘E.'TE:R-IIU]‘E

b
(Vénturl Neter COndlulonS v1 h Botn SGCuiDnS Full)

‘“able No.wl ;é o o
411 the data, bcth reccrded and cdé;ﬁted is SUmmarlzed‘in.
Table Mo, 1. 'Txe: significance of - edi£ column and the methods eme
ployed . in" the - derivatlon»qf the daga thereln 15 explalned in the fbl—_
lowing as & general Zuide :. [ ﬁ S —-‘Q ff"“-;T:V

Colum 1 - Run Mumber-- aach TUn of the teat was- ‘given’ dﬁnumbéfﬁﬁhiﬁh S

Jf

‘ususlly is chronologlual 1n nature except 1n Cdses whereaitéwns;nec-1  

T T E

essary to make re—runs. S J*‘

"jCOIumn 2 - Quantity, c, f. Seo= The flow of water 1nto the model waa.;

‘measured by a QO—degree thotch welr, the rormula for Whlch 1s "‘
o AU iQ~"Q,H 5/2 ;(l) ’ff ’ '
5Wheré:caf'z=4973‘ -
The head on. the uelr wasrmeasured by s float gage and a
hock. ‘&age and the results frcm the two gages ‘Were: averaged ufter a o
correction ructof?}or each was" applled.- The correctlon factors ‘J"'

were ; =

R ~ Hook’ Float Gage

SRR

Runs 26 to 101 inclusive - - Q. . 3.2197

102 to 126 inclusive .56 - 15,2246 .

(127 to 158 inclusive - .6526 - 3,3313




Column 3 -~ Weir Tailwater Gage;'Chénge Durihs-Run;*F%}iRise'+fFall -l

To avoid clogging of the'piezameters-in’fhe.mddélaasSdfeen'was‘placed';
in the ouilet to the woir tallwater box. During the - course of a run -
material would- collect on this screen and cause pondaga. To correct

for this pondage, .a float gage was;establisheduani readiatipegular f

intervals. during a 'Tun. ‘ j*i',i

~Columm 4 - Weir fTailwater Gage,;CorrectioninueLTb:Pcﬁdage,iC.'F; 5, =
From the measurement of the area 6ftthe?téilWatefibok_andjthe ris@fin
the water surface, the amount of pondage .was - computed Tfor ‘eméh Tun,

which, in each ctse, was of ten ninutes ‘duration. The horizental di-

mensions of the tank were 7.55 feet by110.04;feet~30Tthhtffdr'ﬁjchan6¢ S

in elevation of one foct during & run & correction:of 0.13 c¢. f. 'S.
~was made.

Column 5 - Reservoir Elevation, Model Peservoir Elavation, F%.rn

The elevation of the water surface in: the reservoir was‘measured by a ;:
hook gage mounted near the tank and connected by a’ 5/4-1nch hose to
the bottom of Yhe tank, “The- gage itself was mounted on a starf V1th
holes at regular 1ntervalsuve:tically, makipg‘iu(pgssxblefto*measure
a wide range of elevatioh.- | _k |

The datum;of_fhefmodél was aésﬁm@dLﬁoxbe:fholdaﬁum‘of'the'
prototype divided:by‘tholthcoreticalfscaleLratio:of the mpdc;;fi;vc,,
elevation 2600 on the prqtofype would :be '2600/24 or elevatioﬁ;lﬁo.o‘
on the modcl, The.elovationsfof.the hook gage when set at zoxo and
clamped - to -tho stafrl at various heights wcreg

]




Hole 6 . ElevutionA1102932 "1' Hole 4 “Elevationlibvflzs‘

Hole 5 Hlevation 109.035 "zHclefs “levaulon 105.zo1

Column 6 - Reservoir‘Eievation,fbhﬁnge'rl sing' Run, Ibetn—

’

?Rise i+ ~  ~§ N f i Bhll

Surges in the:model’ rade it 1nnossxb1e o’ maintain a constant reser—

A e e A P P Y g e e S gy R £ e

voir elevation: throughout o run. “That conqlt;on!necessitated.a;c034 f
rection far change in pondage.ﬁ

Colum 7 -~ Reserv01r Llevﬁtion CorreCulon Due To Pondage,“ .KF. 3 -

‘'The - tank‘used\as.a eserv01r contained the model of" tue,dbover intake.

“tower and the reaservoir was: 1rrewular 1n shane. 10 correct for the

‘
:
‘H
:
i§
b
1
:

caange ‘in nondare, a reaervoir dr&WﬂO"ﬁ curve was mnde from- a tcpou

L

"graphic survey.,

Tia

~Column 8-~-ObserVed_Qpantit§?00rreétéd4F6r;Poﬁdagé‘.Model =G';F.‘§.t7;“

The correctlon ‘is‘made: bj addlng alpebraically columns z 4 and 7.
‘Column 9 - Difference in, Preosure ﬂead Between antrance and Throat

(hy - hb)

The atnndard‘Vénuur1 equau1on was- used in the anal*sas of thefexpéri; ”N

‘mental datsa. Thls cquﬂtlon is.

i Ve —m)ze
Q= = — - e)

Aa C . o ‘ L T (
Sho8 ] . ‘ ) ) B o
\/.‘zz ‘ L - ; . : ‘ ‘ :

B where A, = entrﬂnce'cross—sectional-area
K ' = ‘

A

Ap = throag CIGEQ—SeCulORQl‘hTea

gy = pressure head at . e

10




e

hy, = pressure head at iy

P
it

(32145 at Ft

= acceleration due tO'gravif?',

t. Collins laboratory)™.

0 ‘“fexperimental'céefficient

. Tl.- - |
Ay Ay o {Bg)® _
Bquating i = \é o T {3)
(he? = 1p?) U
Equation (2) becomes ¢ =.CFK(hai-ihgT% . o (4)
G o

The difference in pressure'heads,(hé?—

‘b, } was cbserved by neans

of a differential micrameter.hdok'gagefarrangementsillustfated:on '

Plate C.

Column 10 - (hg - hp)* ~ The results of“the tests were vlotted §

against (ha - hh) onflogarithmid7§a§er.  ”hefre$ulting:plot;wds:a

straight line 7lth a slone ofn

='Cq

3s) whlch cheched he assuwntlon

that, with both measurinn sections floving full tne law of flow

vas that of the Venturi meter..

Column 11 - Computed Quantity, Q, - After it was determined that the ..
exponsnt ol the difference in head vas C.5, the sqﬁéfﬁt;ObtiWﬂS'éOmT‘
puted for each run, Uaing tho observed?quéntity:Qoiin¢columni8 and"

the (hg ~ hy)® in column 10, the value.of (Ck) was computed for each =

et

run. The average of these-values was then:used in obtaining a com- -

puted guantity Q..

Columns 12 and 13 - (Qg¢ - Qe ).and Per Cent of Deviation - ‘To de-

termine the consisienc: of the observed ‘data the differcnce botwreen

11
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W
o
, g‘

-the observed: quqntity and “the computed quantitj was datermined and

.the per cant of dev1at10n was ohta1ned bv div1ding the dlfference by

the observpd guaitityﬁ

r-’”

jColumns 14, and 15 - Gates and Gate Onenings-— The control works din

Tunnel No, "1 at.the Cwybeefdevelopmenu'Wlllscon31stf01ufour‘stoney

gates each 41-3" ‘wide by 19' high: with suitablu cont ol mechanism

for lifting. These gates Wwore" duplicated An= detall in fhe rodel undT

‘the . gate-...iftinLb machanlam wes: duvlmcated hy u51ng 1f4- inca brass

rods with twentv threads to the inch with thumb-screws on the tov
to regulate the gate opening. The amaunt o¢ gate opening was record—

ed in the model data in tefms of'nunber-of turns of~the*thumh~screw

but for ccnvcnlence in: dpplying the data to: eithcr the modcl Or Pro-

totype this data was convcrtod to porcentagc or gate ononing and s

s0 recorded in Lable hO. l.
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TRAITSFIRENCS OF ESGULTS FROM MCDIL TO PROTOTYPE

“1Pebls o, 2

Cunsidering Bguation (4) om. page Ilthe value of K for the model can':

be defermined by sunshltutin& the actual vﬂlaes of. Aa' and 4 in
Zquation {3). In the case of the: modsl
where Aa = 05565088‘sq.‘

_and Ay = 0.255753 sq.”

_ 0,255753 x 0.56R0EE x (2 'x 52.145)8

V- tn.566088)2 = (0.255753)0
= 2228619 "
and since (017) E.Elgiseevcdlumn:ll,}Téble;ﬁb.jl)

2.21 §

¢ e——

FIL
= 0,961

In the ecase of thefprototype

where g < (18)%, 1 = (12)? and g ='52.16 (Owyhee Gevelopment)

o (127 5 (18\2 ﬁA(o;x 52,16)%
V. (32f)2 ,{144)2“

1389 .20 7
Substituting .the values-for'the;prototyjeiianguation 4, page -1t:
Q¥ CR (ha" hb)

= (.9614 x 1289,207 (hy -'h;fé'

1239.44 (h, - hy)

Frew this formula the -data iz Table No. 2 was computed.
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.
IBPIALATION OF SUMMARY OF DNEA
" OWYHEE TUNNEL YENTURI M@TER-FLUME S
(Venturi ther COnditlon with Entrance Section Pnrtly Full and Throat
Seﬂtlon Full) Table No. S-A

' 1\ o . -
‘Columns 1° to 8. inclu31ve - See explanat1on of Tahle Jo il. SO

Colums ‘g, ,10 and. aL.- alevatlon of Water in Throat or Mbdel hb,fjbet S

rLodsl Dlrference 'in. Hbad (ha~- hb) EEet - Elevatlon.of Waterwin En~‘

trance-of Model, hg,. FBBt--.Tha elevatlon of the water surrace in'the ey
entrance and: throat plezameter sections of the model was measured by
the micrometer hook .83ges ; ShOWn 1n the photbgraph on Plate c. The,‘fy;_'

throat or hy gage was. referred in elevation o the elevatlcn 01 the

TR L LR M L ST D L e e e A N S DR

crest in the- throat of the model, and a8 each Tun-was: made ﬂthe cor—u. ‘

rection factor between the.ha and hb gages was determ;ned by 01051ng

s vl mfon St e

the - tubes leading :to ‘the gage wells wzth plnnh—cocks and opening the '

connecting tube between the wells. ThlS so-callad "zer01ng" of the
£82es was uecessary on. practlcally avery TUNAas; the “ange of the m1~?ﬁ
crometer scales was only one ‘ineh, A ‘stesl tape on the right—hand o
side- of the gage apparatus was: used to refer the hb gage to the throat |
crest as ‘it was necessaryito:ralsenor“loweriitvforveachvrun.~iiiomfthe o
scale readlng and-micrometer - reading, the elevation head 1n theﬁthroat |
was determined. With by known .and the dlfference (h - hb) determlned

ty observation, the-value of hg -was: found bv subtractlon.




AL

3T VPR G WY S A LT

Column 12- - Depih’ in: dntrance Section:of: hodel da, reet~-; ”he depth

of water in +the entrance secuion of tne modal was obtained by5add1nb.
the elevation of- the water in ‘he entrence above the uhroat crest analf
the difference in elevation betveen uhe floor or the entrance and the"

floor of the throat.

- Columm..13 - Area in Entrance: Section,,AJ, Square Feetw- The area in S

" the entrance saction iz the depth of watcr, da, (model) multiplied
by the width of the section Whlch Was! obtained by calipering.-

Column 14 - “rea in Throuat' Seetion,. Ah, Square Feet~- The model area R B

in the throat scction‘wes-obtaincd?byﬁmulﬁiplyingﬁthe:widthﬁby*the'

hoight of tho scetion.
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I
TRANGFIRIICT OF RE tnmﬂi'RONENOD3L7TU;FBUHOT&PE 
d’\‘ :

C'TVIHE ;TUNIEL VEI?’I'URI MZ 'I':R-FLU}-E ‘. .‘

(Venturi Meter . COndn.tlon ’rith T«‘nt:n-aﬂ.ce cectlon Partly Full and Throat ®

L

‘GectionT Full) “pable No.:seB f[ -
'Column l ~. See explanation: of Table Vo. l. u

Column 2 - Prototype Quantity, QD,"'G. iFa S. - The prototype Q was

determined by multiplying: 'bhe observed modol Q by n5/.?, ‘I'ho value  ‘_
of n was found:by;dividlng?ﬁhs-araa;of:theqthro&tjqnf¢heoprototyye
by the xea of tho throst on tho modsl axd exiractizg ‘the sETe
Toot Of‘the%rasult;-“' . Lol T B

,. Columm 3L-"-Prototyoo.iDifrerence'_"':iﬁ'!IrIead ;'(hm---..hﬁ) “‘Feet“'-:Tiio-v-proto-- N

type (hg - hy) was. found” by nultnlylng the model (ha - hb), column lO

Table No. 5-1, by ‘the scale ratio, n= 28 7285.,_"

Column 4 ~ Area in: ..ntraace Section oi‘ Prototyna, Aay Sq. Ft. -

The prototype area in ‘the _en'branoorriisection-‘ms ‘zfound !:by:-multlplying R
the model area by.n2, (563 ’0417)': | k

Column 5 - irea in Throatb. aoctlon of" Prototy-pe A.b‘,:"lsti’. B -.*,Tho' BT

prototype area in the- throat ...ection was found ‘oy multlplymg the
model zrea by n®  (563. 041’?).

Column 6 - (hg -.-hb)% ‘= The square root of (ha - hb) -ecolumn :*5

Column 7 - ®K* - Tn the case ef both sections flowing full as in- Table

No., 1, the value of "E" was a constant. In this case, however due to
o A, being a vdriable, "E" is a yariable and must be computed ‘for each gl o 8

8




Column 8 —'COef;lczent of Dlscharga G- Thc observeduquantity,‘go,rl\q;A?f'"“

"the square root of the’differenc :In‘head and thaavalue of "Kﬂ were

‘forueach-run. These -Were : avera'ed and usad‘to ccmpute Qc In thisili‘ff-"

case the value: of O was 0 926r,

'column 9 - Prototype CQmputed Qpantity, Qc, C. T.‘".f’{The\value of

Qe ‘was ‘Tound - by substituting the values of G, h and (ha~— hb)e 1n

Bquation 4- on‘page.ll. The data in thls column was,plotted on.Plate'

o

F which'is the dlscharge diagram fbr the flow condition inwthe proto-

type when the throat saction is’ flowing full and‘thaaentrance section '

partly fuill.

o

Coluwmms 10 to 13-inclusive - Seevexplanation’of columns 12-to 15%in- . .

clusive ‘in ‘Ta.ble,-‘ ¥o.ir o T
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-SXPLANATION C¥ SULARY 0T DATA . .
maoﬁ?.vmwmxﬁﬂwznmm

lif n
(Vbnuurl Iﬂume Gonditions)-f'

Coluwmns l to 5 1nc1u51ve - uee explanation of colunns (R 2 and

"Table No. l.

_Lolumms 4,5 andie:-fgéé:explanatibn%offééiumhs{ld,?ll:aﬂd‘ISEih R :

-Table. No.73.

‘Coluans 7 and 8, hb/ha andhg 1-59 - An analysls of the observed data

showed that the ‘law:.of flow through the: msasurlné sectlon of" the flume'”'?”

when it was partly.full- followed uhat .of" the flow over- aurogea dan '.
crest,when‘it,lo.submerged Pbrton made such an assumption in hls ar~
alysis of ‘the discaarge over - suhmerged dams in- the Ta'8a: Department of

Waterways uxperlments.* By plotting the data from the runa w1th the

S «_\_“
B \11'

p

* 9. S.‘Paper.HQ,WZOQ,;pégé*léé;

same Jegree of- subncrbonce on 1ogar1thmlc-paper = st alght liﬁeﬁwas“ .

A

found which has a slope ratio of l 59 WﬂlCh 1s the exponent of ha
rin'the’equationﬁ B H : o ;”;‘:“ ¥
‘!Qﬂgcﬁw%?hén'
wheres. C = an.experimentallcoefricienﬁ'depgﬂ&éntxon%the;ratioaof
submergence, .hy/h,.
-width of ‘the throat ‘section

= elevation of the water surface in- the entrance section

above the crest .0f “the throat section

A B S T N T R ey ¢ < e e

U T At B

P s AT




Column 9 - COBfflCant of Dlschargu,. (bomputed) - rrom the vu‘ue of
hg 1.59

¢ient of discharge was. found by subatituuing An- tha formula-l?- o

where Wb = 0.a07 ft.

in column G- and tha observed quanmity in column 2 the: coeffi~ “‘.,

Column 10 - Coefficient ‘of Discharse o (Erom Curve)'— Framatne velues' '

“of hy/hby in eclumn’ 7 the: curve shown on’ Plate o may be: enterad and
-+he rfoefficient of dlschar"c found.

Colwm 11 -- Calculated-Discharge' Qc From- the valucs of }:lal“Jg in

column & and tho coefflcient of dlScharge in column 10

L
where Wy = 04507

‘Colurms 12 and 13 - Qo’-RQc

'12 and 13 in Table ¥o. 1.




| .

i S50 IS

PO iy
e 0

iyt g
(i

="
td anl
b v--”‘-}vlv .

s - e -
- R T ey
rord i

T

LY THrr

Y Ry

i

o

-

-
=i

i

gt

E=

-
-

45 gyt 4

T
o vl

A g -5 et
ird g o 4 st a1

- ime

prarey.ra
g e

Y e eid i

e B

i g e
e

iy

T

Blreat

A -
P ST,

o]
pa

4o T el

[N

R R e Ly

J‘:'IA'.'-.Y;_ .

Y
BA b

PR 2] Bt gty
S L I

EUQENZ DIETZBEA 00,, GHIOLA0-N Y- FORK HC/sis D

-




e 599°67 =
™h gaa’ezLz = .
. . eg Oy
W ued £0g'0 My

= =1
- 0°2T  Um

TRy 590'gz =

 Eun u = Sy

2fs

RELATITE g

1408°0 =
10°2T =",

Litle] B

L08%0 = T4y ozoua

68°T

T

jn o
ToR

=0

8357 LY
082 °"2¥%1
°10°eid
g9e "12%
890879
188" 128

"$35°G9 *
STy 85T
621°8L8
29%° 468
976" 185
£592°88TT

LL5TBL
LY Led
16T 38v
€G6°9TL
P 6TOT
£¥3°295T

935°55
065°353
3YV IS
3c8°T1A
T00°6STT
965" 8951

e

oLy So
1627962
G9C y9g
600°268
268°TL2T
16576691

2027601
e8L4°91e.
G8%°¢09
LEV"GCE
2L48°608¢CT
34" 9THT

<8970TT
GE1Tadn

988 V9

$L0°C00T
242 08%T
T6T°TT6T

806 ¢TT
3L L0
L%6°399
€48 9707
LBY°Z6%T

258 PoBTFITCL02

650° 02T
0¥ 198
29889
950°280T
LiPFTGST

¥86° 221
182°¢Le
262 TTL
L84 S3TT
48212091
04T %12

800" T

T O9687T

TL9°1T

TedE L

Ve

B822°¢2 .

we'e

9P¥'3

2¥6°2

989°2

¥16 221
£98'C8e
129184
4249°G8TT
228° 4991
968°7023

082°0eT

£02°268
118 4%L

344°08TT
4£9°269T
leci 52y

6% 2CT
268'06¢
186°6CL
524" 0021
T60°3T4T -
39474822

0g26°¢
eo¥8 1T
0zLg*22
£999°62
1dea*0g
423649

699¢°2
8EEL Y
40074
949%%6
gves ' T1
Y02 %1

00473

" B8L2

50872

&

v——

dﬂ

"86°0

9570

%670

260

06°C

38°0"

" 98°0

370

© 280

8L°0

PLD.

5
oy /1y

TITICE aatd~iody IF

g
aRE W1

h ZSARAND EOS

3

08*0

L

‘8L°0

FLT07
Lezgo”.
LT00T"
12991
19622°
GeT0E 0

51v20°
T83L0"
¥LEET"
12612"
Lgz1g”
LeLT¥ 0

¥6820° -
€TL80"

.Jzo9e1"

ae292”
Fovic”
1866%'0

1e2c0”
90660°
§84881°
o2662°
yagev”
228950

‘|Tteca”

14801"
¥riog”
g2Lze"
99997
BCEI9"0

09820°
129TT"
29122
¥96¥e-”
£B8EY"
96999°0

T90%0"
ggaar”
g6223°
g089¢g"
4Lv28°
c¢sT0L*0

822%0°
8gL2T"
60202°
otvee*
L9Lvg”
28140

12909L4°0

S0P¥0°
092eT"
99zc3"*
1365¢"
£3698°

6PE¥0"
959CT"
96092°
2e21y’
geL8e"’
0968.4°0

8L9%0"
¥EOPT"
9g8oaz’
30%¥3%"
68%09°
88L08'0

08L%0°
062%T"”
8TRiE"
£2eey”
eLLTS"®
¥¥638"0

198%0°
yeoyT”
gesiz’
§907%°
L1829
8E6E8°0

0LE30o"
BCLLO"
FrLVT "
963228 "
Liaee”
988¥¥° 0

BtizA

1o h

13272

52¢9%g

14473

2%"%

911’e

agg e

08e°¢

16%°¢

065°g

poa‘'e

S 0gLte

86°0

96°0

v6*0

2670

[ T]

ad U

9470

k28]

o~ 1%
nAMMMmrIIr




TRAﬂoPZRAIC” OF RHuULTu PROM MOD“L Rae PROWOTYPL '
~ The computed cocfficiont or dlscbarge "C" in column '8,
Table Ho. ‘4, was plotted on-Plate I as: tho ordinute and “the. ratlo e
01 sublurgonce as tho abscissa ‘and o curve drawu through fhu p01nts.  :
The discharge @ 1n-the.modal‘was'ccmnutad-for'dlfforont
ratios of submergence and the difforent values of ha- Thuao rosul
arg shﬁwr in Table No. 5-4. o
The original plans for thé*ﬁddelﬁﬁéra.ﬁadé;with'alséale
ratio of 1:24 but as wood was used for the construction tho expan—
8ion of the modol duo to. ubsornulon of water chanbad tho seale ratio
slightly. -

In thls casc, where the throat vas flowing partly full

it wos assumod that tho ﬂndth of the throat would have thc mBJor of—';}f-_u- -

Teet and the ratio of tho zctunl w1dth of tha throat in thn model to

that in the prototype was “tuken as a scalc ratmo"l. e.,.

S 00507 o
= 0.507 _ o5 0ag
* 1z000 80

'With this valuc of n: from the laws of hydraulic simllltuds

Q:Qm = 5/2 ¢l

= 2725.582 Q

n ol
‘JES.BBQaﬂbm
=n: 1

= 25.669 hy




An vhieh Q atands Tor . elscharge Wb; the width of the throat section
ha, the elevation of the wnter surface in the entrdnce sactlon above';<'
the crust of “tho throat oOCtiDn, aud the subscript m indlcates values':
for the modsl. e  1_ ia_fm_ - .

The discharge - dutu for ﬁhe éro«otyne ﬁaa-ﬁomputed by multl-j
| Plying ‘the values of hg 1n Table NO. S-A by the scale ratlo, n, and
the ‘discharge quuntities -Wwerc - computed bJ mult1ply1n* the model quan-
tities by ns/z. The prouotyne ‘data is recorded in Table No. b-B. .

With the hg, Q- and WB known, the vwlue or ‘o waﬂ computed |

\.

and plotted on Plate D,

.The u1schurﬂe daagram, Plate F, w&s plotted u31ng tha values %; 

of hg, hy/h, and Q in Table oL 5~B. - _fﬂ: .
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