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NOMENCLATURE

Area of a secticn f the flow
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Width ratio bz fbl
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i1taticnel acceleralion

Difference cf c2pth measurement
Friciioz loss

Specific kead

fiow cdepth measured vertically to (he bottam






Y : Critical depth

c

~ \ ~ -

Y Distance fram free surface to centroid of the section
area

Yo: Depth at throat section

Z: Heigh: {rom the ditum to the battan elevaticn of a
sectica

as Velocity distribution coefficient energy correction
factor

B: Velocity distrisution coefficient maoamentan correctin
factor

o: Izclhined or tilted angle

p: Fluid demsty

¥: Specific weight of fluid
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SECTION T-7

Figuvre |, Cenaral aketch of cutthroat fluma,






axd resnoval of the throat section. The initial investigations (19)
were coafined to a flume leagth, L. of 9 feet with throat widths, W,
varying from 1-foot tc 6-feet. For a constan: flume leagth, various

thrrst widths can be constructed by just moving the wails.
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Figure 2. Free {low :n the fiome.






where k

is azmother constaz: which 1s egual to kj.

16

23

23

QZ:‘W)' =1l"
k3 kl

into Eq. 16 ard simplify:in;,

Sizsce Wc. Q. and 1 are knowz values for this case, and if h

3¢

osz“éQ

2/3

23

IIBWZ/B
<

*
-k)

1
= {cosd + Ty ¢ Isiph

(18)

Putting Eq. 18

- b .

¢ (19)

H

is assumed to be zegligible or know=n, Eq. 19 caz be gives in the

form

whers

2/3 .
Co(‘. Cl) 'Cz
C - 3c092,36

0 2 173,273
£ C
!
C, = cosfy =~ —
i 2k
!
CZ = Isind - h‘

C C

Qx(c_lr + 22
0 0

(20)

(21)

(22)

(23)

(24)

(25)
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19

H,,=i>ylcos9

Figure 3. Coatrol section {nr the flume.









Figare 4. Cases for control section.






i) {o) 2)

Figure 5. Submerged flow :z a {low measuring
flume.
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Figure £. Schematic graph fc: determizizg the
discharge through a Sume by the
eneIY~-MmOomenivIn eguation.
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2
C=AS) (1 -5) (63)

where C and n, are the coefficient and exponant in the free flow

formula, S! is the trapsitice stbmergence, asd ﬁSt} is 2 functioa of
St depecding upor the type of sctmerged flow formula. When the

energy form of the submerged flow formnula 13 usec, 14'52; 18

C!
fis,) = >3 3 (64)
(1.8"B7. i - S

f 2
- S'

»
-

and when the dimernsional azalytical form i 17} of the formula is used,

ﬂSt) = =5 165)

A

Somme discu-sics should Te given Teg
£ 4

L

izg e agplication f

carzot be expected t=at a perfect sciution for the transitics sub-

mergence caz be chtained fram Zg. ci. Letlizg

F=fiS 1.8 (66)

e
.e

Fig. 7 displays the characteristics cf the solution to Eq. 63 where

the solution of Sg is inside the case of

F=C {67)


http:z~iou.al

Figure 7. Functicca! relationship for the
transitioc submergence.
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Since ¥ is a function indeperdent of C, there are * ree cases

for the solution r:.’S!. The solctioms are: {11 no solutiozs as the
case | in Fig. 7; (2} ocly cne soluticn as showr by case 2; and

(3) more than one soluticz [generally two! as showz by case 3.
When there are two solutions, i is icgical t2a2 cze of the solrtions
is sufficiently close to the true transition sutmergence since the
discharge shculd be t=s same for betk fermulas, If czlyv cze

solution is cbtained, it 18 assumed 12 be t2e scliuticn for 8§ . ¥ mor

(o ]
E!
]
s 31
[ ]
.
i
(¢ ]
1.
"
['¢
i
™
R
jas
'.
ty
[y ]

tharn cze snlution s chtained, judgm
literature, experience, or experimmental chservalicns s reguired.

However, :Ze scluticms give scme help in determmuining the tramsiticn
submergence. ‘Wnez thecte if Lz scl
determining ihe transincz submergence, bul 2 raiter good esiumate

in the iowes? point in case 3 Fig. 7 s the trazsitio= submergexce.











http:5.adEgetn(I.wl

42

- - ..._w - - i - - - comsm—
¥y, 2 { Vm
- [y
! 19!!!5

Figure S. Defimition sketch schmerged flow ina
flume.
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6} Q=126 C'77
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Figare !1. Developmen! cf relaticnship betweez minimaum
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and discharge.

-
-~

water surface elevation



47

Yo © m)

c76
(ry - ¥,) e

whare m, is a certain cozstam:. Tie empirical equation resulting

from Fig. 7 (11) kas te form
=k, C (77)

where kz azd m_ are cczstacis for the particular geometry under

stody. Combizing Eqs. 7€ aznd 77

Q-3 ™2, 23 78
where
m’ = m,
AR approximate sulmerged flcw discharge equatice cas be
obtained by cembizing Tgs. T and T3
~ ) bl
Tty Tty
Q- = (719)
{-{LocgS - C.’Z |

where

27 (s0
1 2%) (81

nl=zn,-'m3 {82)
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Figure 12. sree flow anc schmerged flow calibratioe

for a Nlurne.



lnictccptuyl -y, T 1.0 by the tfmbclﬂa}_:l and recognizicg thaz

n
o, -, 1 is equal to ooe when y, - y, = 1.0, Eq. 84 cin be reduced

to
C
Q 2 — (85)
Al log s 2

By plotting QA)"! against -log S cz logarithmic paper, a linear

relationship wili result wheze C 1s the value of QA at -log S =1

y=1

and B, is the slope cf the straight line. A typical relatiozship is

showr iz Fig. !3.
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Figure 13. Typical relationship for distribution of
submergezcce.
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high degrees of sulemergence (greater thaa 95 percent), a new dis-

charge is set and the grocedure repeated.
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Parebeil lumes are widely used for {low measuremeat in
irrigation systems. Therefore, studies on the effect cf settlement

upon discharge ratings for Parshall flumes are alsc necessary.












