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Subecripts (1) and (2) dennte sectioms before
and ofter the tylraulle jump, respectively.

SBuperneripl nuubers indicrte works listed under

Ruforencus 2t the end Pf this thesis,

SYMBOL DLOCRIITION
A aren of baffle plers faces.
b bod width of channel.
bl wiath of oach baffle pler.
Sy cocfficlient of drag.
d gote openinzg
dg nox. depth of scour.
aE energy lost.
4 function of,
¥ force exerted by baffle piers,
Fi Froude number.
g acceleration due to gravity.
B total head.
HL head lost,.
h height of baffle piers.
k force coefficient,
I& total length of flomr,
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Iﬁ,x Mdatance betwoeon slulcoe o.te nd
appurtenznces,

w armontun

n numbor of baffle piers

el Pressure force
Q total discharge

q discharge per unit width
v velocity of flow.,

v

P velocity of flaz just d.s. the blocks.
¥ depth of floy

Ip depth of flow just d.s. the tlocks

« beight factor

B width fastor

specific wei ht

51 kinetic flow factor
S dynanic viscosity
N uass density
& skaps factor

v
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Chapter (I)
INTRODUOTION

Tte phenocmena of hydraulio jump, ctilling dbasins and
energy dissipating devices have been studied since 1819,

The hydraulic jump can be formed only when & stream
flowing with supercritical welooity is transforeed to a
suboritical flow, during tte velocity reduction, the stream
looses a oonsideradle amount of energy. Also when hydraulio
Jump 1s pormitted to form on a concrete floor, it adds a
woight to counterbalsnce the uplift rressure,

Many typea of energy dlssipators have been used
throughout the warld, and urually the design of each has
varied to meat the problenm at hand. The best types suited
for protection againgt scouwr at a perticular losation
depends largely upon the relationship between the existing
tallwater depth and the depth required to form a hydraulic
Jumrp,

In many cases scour anxd erosion has led to the failure
of irrigation structures, As a result, the study of energy
dissipation and scour control has become one of increasing
lzportance, This may be accomplished by constructing an
enexrgy dissipator downstream the gaves of the structure.
This will dissipate the excess ensergy and establish safe
flow conditions in the outlst ohannel,
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Operation of any hydraulio energy dissipator depends
larpoly on expeuding a part of the energy of the high-
velocity flow by the comdbirations of external frictiom .
between water and the channel, or between water and air,
or by internal friction and turbulenocs, thus energy diesi.
pators oonvert kinetic energy into surbulence and finally

into hoat:

By the addition of baffle piers or sills with suitable
beight, width, spacing and position, the satisfactory i
performance of downstream zone may be increased, atabilis~
ing the flow, and distributing the velocities uniformly
domnstream the structure and, in many oases, a reductiom
in the required tailwater depth and length of apron may

be posaible,

A theoretical analysis involving the percentage of
initia) energy dissipation and the force exerted by baffle
plers has been mde:

The use of dimensional analysis aids in understand:l.z_:g
the phenomenon of scour and its relation with the energy-
dissipation percentage,

A one-vent regulator model represonting Egyptian

irrigation practice was chosen for this study.to clarify
the scour @ffect on bed of the alluvial channel,
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Obhapter (II)
REVIE® OF LITERATURE

1
In 1927, Von Eurt Bafmm‘ 2 studying ths hydraulioc
Jump, proposed a formula for the length of Jump to be

Ly = 6 dl'\ﬁl-.
Where dl is the depth u.s, the hydrsulic Juap,

Pl ia Proude nugber of the incoming flow.

1l
In 1932, Borris A, Bakhmateff and E.A. llatzh( ?:btainod

& comperhensive data of the hydraulic jump concerning the
length of Jump.
L = ({4 to 5)
5 &

in case that Proude nunber does not exeed 9,
In 1934, Andrie Ivamhonko(%%o::oaod the following

expression for the length of Jump which is
0,185

Where c!2 is the conjugate depth d.s. hydraulic Jump,
1‘1 is the Froude number of the inooming flow,

(2{
In 1548, Blaisdell carried out a series of testa

to compare the efficiencies of different types of stilling
bagins, he reached to the following results,

a, The introdnotion of floor blocks, and =m emd s1ll
reduoce the required teilwater depth to produce a perfect
Junp by 15%.
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,» The best height of ond sill s C,07 d2 .

The height of blocke may be made equal to d‘l'

The length of the stilling basin 1is given by

b
,0.38
Daeply submerged sills of reasonabls sise produce
a sufficient degree of turbulence to dissipate the
eXco8s Onorgy.

The floor blooks should occupy between 20 and 55

Percent of the stilling - basin width,

1 .
In 1951, l’eid.g Zt)xggested that when baffle picrs are used,

the conjugate depth can be found from the equation

¥ .
32=—£l~(\/1+4c.b+811-1)

instead of the known equation

! -
_— .\’ v B h -
ya 5 ( l+87\1 1)

where cb is the bdlock coefficient. He found that gravitatimal:
ingrtlal and viscous foroes affect the flow conditioms and

that the best performance results when there is an optimum
balance between these foroes_,
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A blook coefficiont dopendont upon those forces ocan
bo dotermuinod by using the oquatiom

2 |
o = (-XE2)" - (T2
31 71 1

where yp is the depth of flow down-streum blocka.

(e
In 1955, Harloman %ound that the porcentage reduoction
in the longth and che depth of the stilling besin at low

Froude numbors werc rather small as compared with higher
Proude numbers.

Ho also indicated that the maximn foroe axerted by
the baffle pders is 208 of the pressure force due to the

downstrean dcpth .i.e.

57

= 002 ""-'-a-
. 2

rm

In 1957, Dr, Hasssn M, Ismail & Mohamed S.Shalash(Sin

the scour below hydraulie structures reached the following
Tesultss

8, The worst condition of eubmergence which gave tim

max. soour bole was when the down~atream water depth nearly
oqual to half the upstream water depth

%;&E

be The nex, floor length pu.'odnciﬁs no aocm.- without us:ns

Central Library - Ain Shams University



81llo is vqual to 5,35 tho upstroan de,th

Ll = 5,35 H,

¢, It 1s rocomcnded to oxtend the longth of floor

till the normnl velocity distribution is roached.
L =35H

providing that a sill would be used in the suitable vositiom,

d. The trin.nstuu;toot:bod 81ll, gave the bogt effect
in minimizing thc soour hols., Tho teeth were equally
dividod and had a slope 1ltl in both sides.

0, The best positiom for a sill to produce minimum
scour hole dcpends on the tailwater depth,

h=3.7 4 ’ Ih; 1.85 R,

In the same year J.N. Bradley & A.J. Petorkgsaan
mado some relations and curves for the ratio of conjugate
depths, length of hydraulio Jumps, type of jump expected
and the losses involved, all have boen related to Froude
number: _ .

In (X965, 1966), Walter Rand%loﬁg.ﬁdla that the flow
over Vortical amd dontated sills can be described by a set
off Five dimensionloss variables

vy , D , 8';1-3' M_I._E:
¥ D D Dy .
Whore D 1s the tailwater depth, S is the height of sill,
L, 1s the dlstance between the position of Dq and the sill,
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