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Subjeot: lLodel studies for ctlibrating single gate orifices};; fﬁ\g*f“"

1. There is Y requiremnnt fnr a smnrl, nhaap dovica to be in—

stalled at the unda of emall 1ntarals, cnpablo of metsuring aoouftte1y39 7

deliveries up to five aeoond-:eet.. Figure 1 shuwa a0 lrraagemnnt for'?j ‘jf   _Q

orifioce measurement requiring but ane open-typa gate. It also showa
an arrengement for monsuremenx in 8 right-angle turnout from n lat-“
eral. These arrangements are not in ncoordance with cond1tions under 1' 

‘which orifioes have been rlted &0 1t was requeatad that"

model be tested in uhe laborntory for the oonditionu outlined:in P"‘fﬁ,fr;'-j

2, Prom modsl studiaa it wns daaired thnt‘the dischargé 1n
second-feet be obtained for the combinutions of openingfund submerg-'

exce of the gate, and differenoe 1n hoad aoross tﬁe gate as shown in

table 1, whare " equale thu gnto opcning or diatnnce from the bottomﬁ?} kﬂ

of the gate lenf" to the floor level h" equals the ccrresponding dif-i e

ference in water surtaoo ona foot upatroam and one foot downstream

from the gate, or tha differance in hoad woross. tha 5ute-'nnd “S“'”” R

_equals the corresponding distance from the bottom of the gate lulf to .
the water surface on the downstream side of the gate, or the gate.sub-

mergence, A coefficient of discharge was ﬁo be obtained fof each of




the eombinntions aﬁd AN anawer given to the queation as tf whether the

amount of submergence affeots tha ooerfieient of disohargo.- Obaarva- , 

tions were to be made to sees whethar the turbulenoa wna suoh as-to Qii;f-‘

prevent moourate xe-ding of [} stnff gage._

Tnble 1

U in foet b 1n foet § 1n feot v in reet h in feet s 1 : reetf;_"f--f"- o

.05 O 5 to 1 ijﬁ”_ ,f‘f.fT
.. 0.20‘ 9'5\t¢.1~95”'
0.40 .0-6.1;.'6.21';2__: 0.8
: 0'20‘.~ 0-5 to 1 0_  v

0.0 0.5 to 1, 27_ L2 oas

3. Due to difficulty ta: obtnining mnterial for modv

tion the medel ‘wWas built to 51 1:2 0 aoala insteud of ful

each gide of the gnta and just abava the flonr lev51 t; - asﬁre;th
head acrosa the gnta. Gne pnir of piezumeters Was oﬁﬁne ted4to
difforentinl water gage and tne other onirlto a water maﬁamater

4. Rune werc mnde on the strnight-aheld dnlivory arrnngemon
for oaeh of the spocified gate openlngs.J It wna found thu'ﬁl‘
tould pass rivn aeoond-feet for all except the 0 Z-root,ﬁpratotyp
opening. For this opening the mnximum diacharge wns approximnt' Y.
three - aooond~foet with. the gate just aubmsrged The tirat dischnrg@ti;
coofficianti obtninod were very unntnble. When the velooity Hoad"of

f;}."?

approuch was copaidored the coefricicntu were much more stnbl




submergenoe on the gate. For tha smaller and Larger gate opani gs_

the gate at larga opaninga wero 80 smnll that any orro

would oause & 1arge error in tho disuhnrge.

head difference across the gnta plus the?voloufty hond of npproach.

The discharge ourves on figure 1 do not hol',
of approach was not oonsidered in their deta}minltion.f

6. The condltion of the wuter aurfuca balow the gate for mnla‘

uring depends upon the oontrol dawnstream.- The water surfaae wa -too Sl

unsubmerged gate °P°’atins at thﬁ 15?507 DPenings resultedwin an:dac Rty

tolarable water lurfnce abovu the gate.‘ It was passible to:get‘J'

hydraulic jump whioh boiled ngainat tha upstraam fnce of theyglto.”i ;f;;‘f*

This condition could be ellminnted by either rliaing the tailwnter

or closing the gate'o} By hféomhihﬁtiéﬂfﬁf&pﬁp“  wf‘:K““

6. If the diachurge ooefficient could be raiaed it w‘ l'.be- V.;{ J

come more stable since it would have a smaller rnnge ove} whzch”to S

vary. & lip having a 2. 50-1noh radiuu, model, wus pluead on the up-»'

stream face of the gate in an attempt to rn~se the ooefficient dotnil QT:?;f

l, figure 2. Thia urrtngement raiaed nnd stabilized tha aoefficient
88 may be seen by ccmparing the tWO curves on rigure 2. The ooarfi-"u
clent becams 1 0 for gate opening of 1. 2 feet prototype. The dif~

ference in head was so small thet any erropr in‘reading would make a




large difference in dilchargo. Since & ooaffioienb of 1 0 is 1mpoasi-if7"

ble, it is ovldont that tho mothod or msusuremant is not raf;ppd;sgf{;—wﬁ”;

ciently for moasuring small henda.7 The mnximnm gate oppu:n

either sioce the velooity hend
it. Furthermcre,

of_ ;pp;aa;hv Would not b

reading.
Te

measure tha velocity undor tho gnts.'fFBmeésﬁfééuéa;ﬁﬁégdifferéﬁf'

" reading on the tube wae so smlll thnt nn‘{err r o1

sidernble error in the diacharge.

Thin was“evidont‘in .hat

vhirl. The gata should be moved downutream‘fur enough to nllaw the




msnns oould bs dev:lsod ror

ncdu'r_atel'y;mé Bul'-'lng thedimhlrge An the

fleld,
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