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Fig. 1. Geometric and hydraulic parameters of an arced labyrinth weir:
right) Plan view, left) section view A-A
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Table 1. Relationships between the geometric parameters of arced
labyrinth weirs
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Fig. 3. Applicability of the simulator to provide the reservoir
conditions: up) damping the inflow, (b) creating a radial flow

Slt o leslin il Ly s 555 o glag )
i W e gL 5 5 L e O S
gy ,w ¢l bas L3 LLIP=01m ,W=1m
»SA=16mMM st=8mm N=5 (glai;sd O gle XS
A an S L
e Sl eliad L 35 - 120 Us) & ~Se3lul
Jsb o3 3o S0le & pmay 5 20.5% 233 L Syl A
Sl el L Ol o Gae i d iy il 4d 35V B 0
)zuﬁ)ﬂ.uwo.lmm@:Qd%:@w&w
Cl s Laasls 5655 Jas 33T &g s bl oles

Ll L;,j@;_- sl 0L >

185

5 G S g oslital 3y 50 Slatn b oy ax
[36] ol s L1 (YVA) O,Kea

@b slaslgs Bd b gy ankia b lagsy ol o

03 <) oybie SIoydes bl 5 o 5 Cilises gLls5 L

WY sl Lo yomes) d 515 ila3l 5,50 (Ho/P < 0.9

5 ol s la s e awtin (V) Jsds (Ll

MJ& olis b ‘J[f.j" Lsuj:"‘)li Q‘j‘:‘:’d 63 gl>eo

AT Sl gles Y K3
Oy~ AA phaie - g 4 slod -l

Outlet Channel

\Simu lator Walls

Flowmeter

(<

Simulator Vertical Wall
Outlet Channel

Platform

09m

(&)

Fig. 2. Schematic view of the experimental setup:
up) 3D view, middle) section view A-A, down) plan view
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Table 2. Specifications of Tested Models

W e ¢
S5k L LET -V -F

3y ddin £ (AT o b la e (£) IS
Shacas ol om =1 gL s H/P Llas s iles]
G 350 03 5dome 534S 5L 53 Ol 5 e o Ll )5 IS
SRl (sl SIS (sl s e (55 IKT 5 «(HO/P 2 0.3)
Lo Ses S0 plam 50 b o s (S50 L
3y 5 ol S (AT Clialie U plls 45 S
s 8o S sl e 5l s Ol slaeY
SVl s 5l L) D 4l G 68 IS
S b ailor (ST 5L Sl L sl e (e
Sl S oIS e b 51 sV sla S (653
Sl S 5l iz b (ash el JUB 5 el
saab b it CldVW iy b sl 5 a5 Sl
(0 JS2) 35 on O s (g0 D) 25 5 0
il 5 Sslite e ge Bl il aml o5 s ar 55 AL

VL e 25 55 3 bl sl 0T 53 4 035 J e



YA JL&/\ e)w/rﬁbjj} 093

(M=1)HolP Jlis y5 6 sla s N JS..«

40
: — . —a=6°0=135°
\
351 '\
: — — —q=12°,0=135°
\
\ .
304N N\ —-.- 0=6°0=0°
AN
\ .
NN gm100=00
2.5 1 N ANERN
AN
\\ ’\. \\\
~ S N
200 sl N
~ ~ ~N .
\‘\ .\'\\\\'\
-~ NN
15 - R ST
1.0 . : : : :
03 04 05 06 07 08 09
H /P

Fig. 6. Variations of ¢ versus Ho/P (m = 1)

Lol s 915 ,UT -Y-F

Gloasl s3 a8 o8 S it Ol e (8) IS5 )
3 Al e il sl Ghal 8l by (S ades
Ol Coed 50,858 55 e s IS (65 g
5 A3l adls 5o 1 AT e Sl s 53505
ot L Ll an sl YU (S slasl oo olis
ol bl sl Rl L Al o e sSae il (5,0
a'>) dol o S sV e Sow (08T b b )
s sl Sl S 4 g A O o (e
alS Lale Ol sins ndn Glosnad G55 el il 355 e
S 5 0SS s dalgE g 53 ) LIRS s
IS b Bl (o sast 53 plie b (YY)
[24] 25 5

P S eSS deas e 0L (e (B) S0
e 4 (S (o g a P oSS 5 (653K
S 2 e SIasds S lBI L aS S 5 s HolP
ol JUT i) a VU slie 4 ot 4 3 - b
35 e g (OIS g b s alS

18/

L e Sl il b sl i, S (0) IS
(3 Bl 4l A ol Spsda L il
ol 5038 S8 il e s e 5SS e
W3l el dalsl g e JelS Glazal B osy

M# &l odd ¢ ,Selll glaesls &S ol S5 4 (’)N
sl oIS geas 4 (8) IS 3 S 4l b alie (05, 1
0w il o Tl 5l e e e OLES |
ol ol

Sy o sles HfP LCy ol s K8 warg L
s ool aadllas 355 sl gy e LIS 2 oS
[24]

3
H, )

> )

HD

)
> )

Cd:al( +a2{ )+a4 (0)

oo ekl b aS ossy o slacsbay sa3 @ @ «S
L s Sl e 810>
i ol en a1 (0) Wslas glacul lude (F) s
doas e 0l Sl glas s bawge sl ((RP) s
Soalan 5IR? > 0.998 5 4w ys VA s wiiny slis
ol e (6 S e3lul (glaesls Lol 1)) alsles g
g o5 e 45 el Lina cpl s (6) 1S pyhe Ll
355 3l i e Sl 2 s (S L b
hme (V) hslas b pllae TS (hass cpl 55 das s

[19] Sl 0 Lf’L’))‘ 9
= )

olamm = 1 6Ll LS cla e (V) 1S5
MSHO/PLLEJ&T%)*’J)J‘"\JJJLHJMMJL;"
6\0‘}1/.;5 L_;LA)',’.JJ""" g;j)ls ‘éﬁ ol GJL;\ Q‘JU (2)&&.&)3

Al Al ol s pe bl AL



e ST aodes 5 Slas 5 0L > ools glajl s U o) s

(0) dslas gl 8 ¥ Jgis

Model. No.  a(®) ©() m a a as a R2 Errorae (%) Errorma (%)
0 -0.1967 0.7874 -1.0042 0.5975 0.9996 0.3 0.9
1 6 0 05 -0.5938 1.5497 -1.5045 0.7033 0.9995 05 0.9
1 -0.7119 1.7495 -1.6223 0.7236 0.9989 1.0 1.8
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Table 3. Constants of Eq. (5)
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Abstract:

Labyrinth weir is one of the approaches to increase the discharge capacity. An arced configuration improves
the orientation of the labyrinth weir cycles to the approach flow and increases the weir crest length for a
given width. In this study, the effects of the entrance flow conditions on the hydraulic performance of the
arced labyrinth weirs is studied experimentally. The effects of the angle between the entrance channel walls
(®") on the discharge coefficient and the efficiency are investigated for different values of the headwater
ratio (H./P), the downstream sidewall angle (), and the weir arc angle (®). Experiments were conducted in a
recirculating flume which is 10 m long, 2 m wide, and 0.9 m deep at Tarbiat Modares University. To
simulate the reservoir conditions, a specific setup was added to the flume, known as the reservoir simulator.
The flume was launched from its two ends by two pipelines. The inflow passes from underneath of the
reservoir simulator and enters into it through a semi-circular opening in its horizontal wall. After moving
over the horizontal wall, the flow comes up through the gap between the vertical wall. Finally, it flows on the
platform and moves towards the downstream channel. All the plates (including the platform and the
simulator walls) have a semicircular plan-view with a porosity equal to zero. The weirs were mounted on the
platform at the entrance of the downstream channel. Totally 132 experiments were conducted to investigate
the effects of the mentioned parameters on hydraulic performance of arced labyrinth weirs.

Due to the nappe interference, the local submergence forms in the downstream of the labyrinth weirs. The
size of local submergence regions increase by increasing the headwater ratio and the arc angle. However,
vice versa trend occurs with the downstream sidewall angle. In addition, for low values of the arc angle, the
lateral flow from the side cycles to their adjacent cycles produces the surface turbulences. The
results indicate that the discharge coefficient decreases by increasing the headwater ratio and the downstream
sidewall angle. For low values of the headwater ratio, the discharge coefficient increases when the arc angle
increases. However, a decreasing trend is observed in high head conditions. By increasing the arc angle and
decreasing the downstream sidewall angle, the efficiency of a labyrinth weir can be increased. However, the
efficiency gains diminish by increasing the headwater ratio. The efficiency of a labyrinth weir can slightly be
increased by projecting of the cycles into a reservoir for low values of H,/P, a, and ®. However, in the wide
range of the research domain, the efficiency decreases when the angle between the entrance channel walls
increases. According to the results of this research, the efficiency of a labyrinth weir can be increased up to
20% by channelizing abutments in high head conditions. However, the effect of @' is insignificant for higher
values of ©. In addition, as o decreases, the benefits and the losses of decreasing ®' become more severe at
higher and lower values of H,/P, respectively.

Keywords: Discharge, Entrance channel, Discharge coefficient, Efficiency, Arced labyrinth weir.
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