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Figure (1) Daisy-shape (marguerite) spillway in Kechut dam,
Armenia
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Figure (2) Geometrical parameters of shaft spillways with
marguerite inlet
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Table (1) Different criteria for ignoring the Reynolds and Weber numbers given in the literature
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Table (2) Geometrical characteristics of the marguerite
spillway models and simple vertical shaft
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Figure (3) Samples of marguerite spillways with three blades
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Figure (4) a- Free-flow over marguerite spillways with 3
blades and low discharges, b- water free-surface fluctuations
around the marguerite spillways with two blades by
increasing the flow discharge
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Figure (5) Head-discharge relationships of the marguerite
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Figure (6) The effect of the geometry of marguerite spillways
on the threshold submergence of orifice flow (* denotes the
case of the three blades)
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Figure (7) The relation between the marguerite inlet height
and the threshold submergence of orifice flow for inlets of
constant length

élﬁdlﬁ}))&pldde&*&j;)Jé:.\.r—&::.lal.;ﬂ(/\)ﬁ

258 0% oo pe Sl bty e 5 0L 6L b glacs 5,5

1
X * P/D=0.5
X + P/D=0.75
0.75 - X A P/D=1
o P/D=1.25
Q 0.5 - X X oalw il
= . X * ..O +
X e % % :o +AO+ A*O AA
0.25 - om.oq, s oo
0 T T T
05 1 15 2 2.5
Nen

Figure (8) The relation between the Froude number and the
threshold submergence of orifice flow for the inlets with
constant height compared to a simple shaft spillway

3T O = &S oy O s -
SSE 52 oo b S8 SIS o505 Ik b
23 S &S0k .ol 0l s lES sl 4 (O 5 AIHA)
(8 5 ¥ aal) 5ol S 3 o5 o A a5 A

J‘)T dk’.’.f k;Jl?- DL vjlé )}Jw ROy 3 RS Mbu JJG
198

[ww.SID.id


http://www.sid.ir

140 Jlw 4l oiny/ 0 eJL«i/rAb}SLﬁ 09

Cals s @l D Llas 55 s oo Siluis (V1) S

08 A = 90 p j)—\_ﬂ. 6@65})})2 L/D =Y/0 6‘)4.; P/D

5 —
4 (calh)
L]
N d e *°
A ° s °©
4 1 A L4 o
o
O A . ¢ . ¢« %
d . o. .
3f.t 7
o
o
+ P/D=0.5 e P/D=0.75 & P/D=1.0 < P/D=1.25
2 T T
0.2 0.3 0.4 0.5
h/D
7
X X (w)
A X A
6 - A D X @
o ° ®e
X . X . .
© 51 A om0t M
*
4 « °
¢ P/D=0.5 ¢ P/D=0.75 A P/D=1.0 xP/D=1.25
3 T T
0.1 0.2 0.3 0.4

h/D

Figure (10) Discharge coefficient versus h/D for different
values of P/D and L/D=2.5, for marguerite spillways with a-
two blades and b- three blades

ool Cowday Lol g, —0-Y
Sl J5e dmo glaully 4 erg b 0l 5
S eslial b g3 e 5 sl Glanal wlbiad Ly,
A Sl s sk 4 s pd e atl ; SPSS e
G5 RS S et sel Csn By, 5L S
b bl .l sl eslizal "WQD 5 "NRMSE  (slbs
o > Sl Blanl galial da s sl de s
N 5 Ney P/D /D ol3l ob > S 55 SIS sls
Ao ool el a5 b lleds B oas 5 s oS ol
Sl gailinl e gl e Lauly, ol auS e
Olsee pmeS LV galaly) OLL o3 s ) Sla5s)
il oal 02 A bl (Sases Olps (i s et
ViAo s+ WQD 5 NRMSE 4 R® sl

ROWRYIR LR

8 Normalized Root Mean Square Error
9 Weighted Quadratic Deviation

199

e Ol s pudigs (lagh — ode e
Col gl 4 fals ol b o falS s o e VYO
Slasiio b sy 53 2 we e NID (S sl 55 oS
Slasiio b pm 5l o= PID =1\ /Yo 5 LID = Yo
bl lale ol oas S 5 PID = w0, LID = Y/0
S a2 Ol 23 s Dl IS G
oy 4 s b LD ;s PID il b el (g5 5]
5l GOk bl SUS1, (oS (90555 slada
o Jol Saisl s e ol odd w0l Suil
PID ol Lo ol o cml g5 il Lol
TFoon e sy o hbe Sl s
FAS VYO ) Sl plii sl s 1B L (2 o 2 SRS
03 53 e Sl s p bl e 50 e
Rl 03 (23t a8 D3 Uls e S8 s

Byh e ol P/D = L Cas 3 e,

Ciloses cacans @l NID Llis s s o ol uis 1) K

o dw — 9o 93—l slagssys 53 PID =Y clsla, LID

5
()
4 A
4 o N A A 4 o
% o
O A © o O.OO * (2 .
. . .
3 *°
e L/D=25 o L/D=3.0 a L/D=3.75
2 T T
0.2 0.3 0.4 0.5
h/D
8
(o)
A A ’
*
. . °
6 o o A
A
M A
o * * 4
A
44 o R
A
¢ L/D=2.5 a L/D=3.75
2 T T T
0.15 0.2 0.25 0.3 0.35
h/D
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Abstract
Vertical shaft spillways have been widely used in a number of dam projects since the late 19" century
around the world. Although a number of studies oriented to the shape of the inlet of shaft spillways including
bell mouth inlet, there are lack of research studies regarding to the improved inlet shape of these hydraulic
structures. A brief review of the former studies shows that most of those have focused on the bell mouth inlet
to enhance the flow field thereby increasing the discharge capacity using complementary structural elements
such as; anti-vortex plates, trash racks etc. Improving the hydraulic performance of different types of
spillways was a major objective of several studies, resulting in different forms of spillway crests such as;
piano key weirs and Daisy (Marguerite) shape inlets. Daisy (Marguerite) shape inlets which are the subject
of the present study have been applied in some dam projects. Applying certain shape of inlets e.g. installing a
Daisy (Marguerite) shape inlet over the shaft entrance is an alternation to avoid the swirling flow effects
thereby to increase the shaft spillway discharge coefficient. Marguerite shape inlet has been used in different
existing dam projects. Marguerite inlet is a unique inlet to increase the discharge coefficient compared to the
other shapes of spillway crests. This is in part due to generation of spatially varied flow inside the
Marguerite inlet blades, which makes it capable to pass greater flow discharges. Although different types of
dam spillways have been the subject of different investigations, there is a lack of study on Marguerite-shape
spillways.
In this study, the effects of a Daisy (Marguerite) shape inlet on radial or crest control flow regime through
shaft spillways have been investigated based on model experimentation. For the case of symmetry location
of a vertical shaft spillway in the dam reservoirs, radial flow around the spillway should be considered to
analyze the hydraulic performance of these spillways. Dimensional analysis has been used to determine the
effective dimensionless parameters. Experimental study was conducted in a hydraulic model of vertical shaft
spillway equipped with the Marguerite-shape inlets. Tests were performed in a circular cylinder of 2 meter
diameter and 1 m high. The flow discharges through models of Marguerite spillways with different
geometries (including; the length, the height and the number of blades) were ranged until a crest control flow
was established. Tests were performed based on a wide range of geometric and hydraulic parameters to study
as well as to evaluate the effects of each dimensionless parameter on flow hydraulic characteristics. To
create a crest control flow condition, the flow was entered the main reservoir throughout a pipe inlet installed
under the floor of the reservoir. Three-dimensional flow velocities were measured by an ADV installed over
the reservoir with Frequency of 200 Hz. The water free-surface profile was measured using piezometers
installed under the reservoir floor.
Applying nonlinear regression analyses, empirical correlations were obtained for estimating the discharge
coefficient and the threshold depth of orifice flow over Daisy (Marguerite) shape inlets.

Keywords: Daisy-shape inlet, Discharge coefficient, Experimental model, Free-flow, Threshold depth.
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