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Flow over sills 4n an opes channel has for
long beon a subject of study by rosearch h&drauliaiwm.
Besides belng thoorotically intercsting suesh flous are
uged as & wethod for the stabiligation of the hydraulie
Juns ( which 15 a basic design element in many hyiraulie
structures) and are also useful for other nractical
PUPDOBOS,

i'ast {nvegtigations in this regard wore nostly
ennirical in nature and were usually basod on nodel
studfes. Jacausc of its practical in,ortance the forced
Juap aspect of flou over 3ills has boen exanined by many
invostipators. Various tyves of juins with glills of
different shape have been studled and the conscquent
energy loas deternineds ilowever, ingpito of those
mmerous studlos of the forced Jwip, it has not been
posd ble 0 asecrtala distinatly eithior the nininal
flov couditionsg necossary to prodiet the junp, without
conslioration of the tallvater or tho coxditious ab
vhich the supercritical stream splashesovor the sill
thereby endangering the downstrean bed. Looping in
viow thc fact that tho prediction of the Sunp 4s ouch
more important than a study of the difforent ty.es of
Juaps, one phaso of the preseat thoesic has as 4ts
objective the dotormination of tie minimal flov eouditlons
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necassary for prodictiag the jump.

Jeslides those cuperinental studies somo atbenpts
have been made, by various investigators, to mathanatie
cally solve tho upublon of flow over -ills asguning
guch flous to be comnletely irrotational and inviscid,
Thego studles have Leen deseribed 4n Chapter 1L,
sueh mgthonagtical adalyses have very ilttle practical
utility boosuse the assumed flow condition is raroly
eacountorod 1a natuwros Ihe preseat study has boen
madeo wvith tho objloctive of filling-in the gap 4n
knoviodge botween the oxporisental studles on the
forced juap and tho theorctical studies on tho idoal
fiow ovor sllls.

~ In order to predict the jump a study has boen
conducetad at the laciplent junp flovw condition (Chapter V
In this case the disruption of the wator surface and
the dissipation ol the energy due to the wmp do not
exist (boean:c the Juwp is Just on tho verge of
fornation but withoubt its preosencel). ihus the prineinlos
of fiuid mcehardes can :oadily be app.ied at thls flow
corxiition. In Chastor V, the nonelinocar freo wvater
gsurface has alsoo been counputod, with the halp of a
digital couputery by ascuning the £ lov betwoen tho
separating streasline an: the free surface profile
oxtonding upto the paxinum water rice as invigeld and



irrotutional,

Anothor noglectod agocet of flow over siils
1s the astudy of the dry experienced by tho sill
under differont wpstroan co.diticns ( oxcept the
case of junp)s This probiem has been 1nvostiga€od
experinentally and the rosults are roported in
Chantors VI and VII, uUased on experimental data a
logartignle law for tho srossure diasteibdution on the
- upstroan face of the siil under the gsplashing over
condition (L.@4y when tho sill 1s uostly within the
saparated flow gone) is propoaad-

Jitn the proseat study of flow over a sqrare
soction sill with ddfforent upstreas low condMious
(suporeritical flow, ineipient jwmp Llow, ang sahcéié
tlcal flow) without tallwater conditlons 1t Las Loon
nopolblo to reprosent tho flow over & square soction
sill on an ualversal plot with sill height to wpotroen
flow dopth ratio and ths Froule musbor as the axos.
This plot 1s showun in #ige (Jel) and has boen described
in Chapter VILI,

In addition to the exporineatal and semieangiytic:
study of the flow over.gills, ropsrtod in Chapters VeVIL
an attoupt has beon Dade to caleulate tha volocity and

pres-ure dlstributions alooz a vewiical ascection in a
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curvilinear fiows Ihesc results are given in
Appeadix A. The effeoots of the curvature and
the inolinstion of the streanlines has boen
ecoasiderod scparatoly with the set offeet boing
the algobric sun of those two effects.
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