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ABSTRACT

Side weirs are among the most important and udsfdfaulic structures in irrigation and drainagetsyss that are
installed on the side wall of the channel to diveatess water of main channels. The flow throughctiannel beside
the side weir is a spatially varied flow (SVF) widecreasing discharge. Labyrinth weirs are spéamals of weirs
that are broken in their plans. In this researchisgrcular labyrinth side weir has been studiede Tain purpose of
this research is to study the water surface péileng the semi-circular labyrinth side weir aildgeffects on them
in subcritical flow. Results show that the watemptilein the upstream end of the side weir is lowsant the
downstream end and also show that piles directrwhtes toward the side weir. It can be also obsdrieat if the
piles placed at the downstream end of the weifltve is more uniform and the head loss is less thamother cases.
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INTRODUCTION study the discharge capacity of triangular labyriside
weirs. Kabiri-Samani et al. (2011) have studied
Side weirs are important and useful hydraulicHydraulic performance of labyrinth side weirs using
structures and substantial parts of irrigation dradlnage  vanes and piles. Their study showed that pilesvesids
systems that are installed on the side wall of okarin  increase side weir discharge coefficient up to 408d
conditions that water discharge of the channel @en develop its hydraulic performance.
than a certain amount, side weirs divert excesgmato

relief channel. The flow through the channel begiue MATERIALSAND METHODS
side weir is a spatially varied flow (SVF) with
decreasing discharge. Probably the first study abiole Experiments were carried out in the Hydraulic

weir discharge coefficient was done by De MarchiLaboratory of Tabriz University, Tabriz, Iran, in a
(1934). He obtained an equation to compute theectangular glass open channel with 8.4m length,n.
discharge coefficient on the concept of constaecsjg ~ width and 0.5m height. A schematic representatiothe
energy. Swameet al. (1994) and Borghedt al. (1999) experimental set-up is shown in Figure 1. The sigas
studied rectangular, sharp crested side weirs awd g are installed on the side wall of this channel. reEh
equations for predicting discharge coefficientshagari  diameters were considered for semi-circular lalilgrgide
et al. (2009) have studied the spatial variation ofweirs but the height was 0.15m. Tests were conducte
discharge coefficient in broad-crested inclined esid 11 inlet discharges between 10-60 lit/s and theud®o
weirs. Studies also showed that the hydraulic bienaf  number between 0.1-0.37; so, the water flow coolith
side weirs depends on type of weirs, main channdl a all of the conducted experiments is subcriticaivlarhe
flow conditions. Emirogluet al. (2010a) studied the piles that were used in the study were cylindraxad the
discharge coefficient of sharp-crested labyrintldesi same height of the side weir. The number and
weirs on a straight channel. Their results shovirad the  arrangements of piles along the labyrinth side wedre
discharge coefficient of the labyrinth side weiruig to  different that in total 14 conditions were creatkdt can
4.5 times higher than that of a rectangular sidér.we be observed in table 1. Schematic plan view ofpites’
Emiroglu et al. (2010b) used a numerical method toarrangement is shown in Figure 1.
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Table 1. Configurations and notations of the tests

Test number Piles configuration Test number Piles configuration nl]-r?;)ter Piles configuration
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o 2 . di2 (SLW) the water depth in the upstream end of tlie si
: | . weir is lower than the downstream end but thesegés:
Q o ('3 . are very small and the water surface profiles &meost
— | . uniform for different Froude numbers. This situatis
| ! observed in all experimental runs which containiéesp

Water surface profile at the distance of 4cm from the
sidewelr

Water surface profiles were also measured at the
distance of 4cm from the side weir for all of the

Fig. 1: Schematic plan view of the vanes and pile groups experimental runs. As shown in figure 4 (for SLWLAC
C2AA, C200, C3BOA and C3AAA) the water depth in
RESULTSAND DISCUSSION the upstream end of the side weir is lower than the
downstream. The water surface profiles along thike si
Side weirsradius effect on water surface profile weir drop slightly at the upstream end of the waiest

Figure 2 shows water surface profiles in the mainand then the water level rises quickly toward the
channel centerlines for three different radius #alwhen downstream end of the weir. The figure also shdves t
the inlet discharge is 35 lit/s. This Figure indésathat by  piles decrease the water surface fluctuationshEuriore,
increasing the side weir radius, the water depthgthe it was observed that if the piles placed at the riBiream

centerline and the water surface fluctuations desgre end of the weir, namely C1A, C2AA and C3AAA, the
flow is more uniform and the head loss is less ttian
245 other cases. Comparison of figure 3 and figure @wsh
o LTI that by increasing the distance from side weir, ewat
e LLLLLL o WUV N surface changes decrease.
5 23 A4 2 A AbAAAMSS & ®R-15cm
- 225 ....--- LXYXXE Y A R=10cm
n W00 R0 saeetannt S 2D water surface contours
215 Figure 5 shows 2D water surface profiles for SLW,
-60 -40 -20 (¢} 20 10 60

C1A, C2AA and C3AAA for semi-circular side weir Wit
20cm diameter. It can be seen that when the piles a

*[cm)

Fig. 2: Side weirs radius effect on water surface profile placed at the downstream end of the weir, the flsw
more uniform and the head loss, vortices, flow sstjEn
Water surface profilein the main channel centerline and undulation are less than the SLW and othersoaith

Water surface profiles were measured for all of thepiles arrangements. The location of the separatimme
experiments and side weirs in the main channekckm¢. and the reverse flow area depend on the number and
Figure 3 shows these profiles for the side weihv#id cm  positions of the vanes or piles as much as flowtdisge
diameter for different Froude numbers just for 6and the weir geometric form. Water surface contalss
configurations namely SLW, CI1A, C2AA, C200, show that when the piles are placed at the dowanstre
C3BOA, and C3AAA. As shown, for the simple side wei end of side weir, flow is directed toward the sidirs.
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Fig. 3: The water surface profiles along the channel cknégr
a) SLW, b)C1A, c)C2AA, d)C200, e)C3BOA, f)C3AAA.
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Fig. 4. Water surface profile at the distance of 4cm frbmdide
weir; a) SLW, b)C1A, c)C2AA, d)C200, e)C3BOA, f)C3AAA.
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(b)

(d)

Fig. 5: 2D Water surface contours; a) SLW, b)C1A, c)C2AACIAAA.

Fig. 6: 3D Water surface contours; a) SLW, b)C1A, c)C2AA, dABA.
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