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1. During the 1 to 48 seale model studies of the Rosa
Diversion Dem, the left roller gate was ealibyated for flow over
in table 1.
| 2. In Techniosl Memorsadum Fo. 582, "Design of Roller
Gates,” by O, P, Vetter, sn aralyais has been mede of the preassure,
veloeity, discharge, and discharpe voefficients for flow over roll-
viewed here iIn part in order to present the experimental data more
clearly, |

3. The fuwtion that expresses the flow between two
conventric bounduries im, |

W £(Z) = £(x + dy) = 1C log, %, whore C s &

roal constant.
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The stresmlines ere given by, () = ¢ loger, where | is taken as
any real arbitrary constent; henoe, when C log r = oonstant, the
stresnlines are circles shout the point of ordgin, One boundsyy
or stresmline is evidently the periphery of the roller gate, It
is assumed that the free wuter surfece is the other boundary have
ing o radins r = vy, This iz mot scorrest, however, but gives
sstisfactory vesults if the retio of the radius of the roller gate
to the depth of flow iz mot too small, The effeet on the presgsures
aleng the periphery of the yoller gete is not very greal,

Assuning the strewslines are siroles, the velcsity wall
be tangential at all points, sc thet
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The constant, C, is considered to be pesitive for flow In & clocke
wise directicn with respest to the origin and the obassrver, hemse
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Te detemmine e)iwmmrzmﬁrymwuw‘xstha
radius of the roller gate, the lower boumdery, and r, is the redice
to the fres surfese frem the origin,
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The velooity at the surfsse of the pate is, therefors,
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able energy has been transformed to velocity, then if the total
availatle head at sone point o the weter surface is h'(figure 1):
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In order to got consisbtent results, g, the discharge per
linear foot, should be determined by & method snalogous to the one
used for detemmining the veleosities, For this purpose the highe
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as oontrel, tion iz not sorrest, btut the approximation

is slose enongh for the purposs, A sontrol sestion may be defined
a5 & seotion wiich sarries the maxbwan smount of water with s minie
klly the depth st the comtrol is

ma equating the wrmm to toro. From equation (8),

¢ -2’ 12 (g, %}2
therefore, w=~ |Bgn . a-gm’%;«. ot z, % r, ¢ & = b (figure 1)
hense, a= JIgh (ry e & -2") log, &2%:.’1'.) vvecseas (9)
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When k' has been determined, § is found from equation (8);

R
with ge(n+sd- h}h&EE & - y '

Fron this equatien b’ may be detemined for any values of r. and &,

oy 4= ] é & i!‘ L Y R e Ay e ey R YT m’

&



) . t |
the Cw {!: +d = h‘) ‘Vga% &-:‘-E-:l—) sesssssesenses (IR)

4. In tuble 1, the values of ¢ were obbuined from the
nwmauﬁmm{n)‘. The discherpe snd depth were

neaesred on the podel. mmammmupmm
of C plotted sgainst 4. Figure 5 shows the experinental plet
of g ve, 4. The walues of € were slso obtained (table 2) uspe
ing equation (12) mé inserting experimmtsl values of 4 snd h',
The velus of ¥, Was ocnstant, ry = 7.0 feot (1.75-ins¥model).
These cosffisients are plotted an figure 2, The values of 4
(ﬁbk#)mahmmfm%hsuhﬁm qnu‘ﬂ.m ¢

wes taken fyom table 2, and 4 from the mensured valuss on the
sharge coefficients were chtained by first solving for k' in
gustion (10), Shen sibstitubing in equstion (12), These data
(table 4) are plotted on figure 2, The theorsticsl discharge was
obtaingd frem the relation, -qwbémimmwzmef ¢ msnd
4 were taken froz table 4. These dste (table §) are plotted m
8, From the results obtained, it can be resdily seea

thats

(1) The experimental dischargs coafficients cbteined fron the
relation q= Ca%%, in which q and 4 ere measured, sre less
then the theoreticsl #lscharge occefficlents cbtained from equtiog
{12)s See figure 2.










FIGURE 2
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FIGUKRE 3
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{2) ¥hen the exporimental wvalues of &4 2nd h' cbtained
from the model are substituted in emetion (12), the coeffisiente
ebtained (table 2), which are independent of the messured discharge,
sgree very nesrly with the theoretical soefficients (figure 2), The
&isahargs, thersfore, obtained by using these coefficients (table B)
sgrees very nearly with the theoreties)l discharge (figure 3J,

(%) The exporimental Mlscherge (table 1) is about 8 percemt
less than the theoretisel dischurge (table 3 and table §). See
figure 3. ,

8. Although more sxperimental deta sre neoded, it ape
ponars that the theoretisel discharre confflicients give & discharpe
that ie too large. This may be due, in part, to the assumption
thet the contrel osours at the highsst point on the suwrfese of the
gabe throvgh the vertioal. If oritioal depth is conpubed
pared to the valuss of ¢ (figure 1), 5% iz seen thet the values of
t are lese than eritical depth, Although the differenic is slight
stroem fram the vertisal., If egwtions (5), (10), and (12) eculd
be obtained sssuming the contrul ssstion to be rotated an sngle @
vpstream from the vertical, the sguations so obiained may glve |
mhumwmmmmm. It $s vok
entirely correst o assume that the medel and theoreticsl eosffi
cisnts 2hould agree exsotly, erpecially when the effect of roughe
ness snd visoosity is considered, mmmmmm
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quite consistent oven for very mmall diselarges, it appsars that
there is & tendenoy for thw theoretical dlscharge coefficients to
be too large.
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