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Abstract  

Introduction : Lateral intakes are used to divert water from the main river. One of the crucial 
points in the design of intakes is to provide conditions that supply maximum intake with 

minimum sediment. In addition to dewatering from the outer bank of the river, it is 

recommended to build a sill at the inlet of the intake and also to use submerged vanes to 
remove the bed load to the intake. Submerged vanes are plate-shaped structures that are 

installed in the bed of rivers and canals at an angle to the flow. The primary function of 

submerged vanes is to create a secondary flow, so they play a significant role in controlling 
inlet sediment to the lateral intake. There have been many studies on the use of submerged 

vanes in front of lateral intakes. In all previous laboratory and numerical studies, the geometric 

parameters of the intake have been fixed, and laboratory-scale studies have been performed. 
In the present study, simulations have been performed in geometries close to natural 

conditions. Also, the intake is installed in different positions and angles, and by changing the 

width and height of the sill, the submerged vanes with two different arrangements are placed 
in front of the intake. The effect of vanes and change of intake parameters on the amount of 

sediment entering the intake and the anti-sediment coefficient have been analyzed. 

Methodology:  In the case of modeling in geometries close to natural conditions, the use of 
numerical models is necessary. The numerical model is used as a virtual laboratory, but in 

natural dimensions. Therefore, in the present study, numerical modeling has been used.  The 

numerical model used (SSIIM2) solves the flow field by solving the Navier-Stokes three-
dimensional equations using the finite volume method. To validate the numerical model, the 

junction of Kaskaskia River and Cooper River was simulated, and the bed changes predicted 

in the numerical model were compared with Rhoads (1996) field results. Comparing the 
results showed that the pattern of sedimentation and scouring in the numerical model is 

similar to field data. The numerical model has well predicted the location of scouring and 

sedimentation. In the present study, the intake has been installed in a 50-degree bend channel 
whose hydraulic dimensions and conditions are close to a part of Karkheh River. 27 numerical 

studies have been performed to examine the effect of using submerged vanes on the value of 

the anti-sediment coefficient. Studies have been performed in three groups of 9. The first group 
had no submerged vanes (No vane), the second group had two rows of submerged vanes 

installed upstream of the intake (Layout1), and the third group had four rows of submerged 

vanes placed both upstream and in front of the intake (Layout2).  In each category, the 

geometric parameters affecting the performance of  the  lateral  intake  that  are  dimensionless
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compared to the main channel parameters are the ratio of the intake width to the width of the 

main channel (Bi/Bm), the position of the catchment in the arc (θci/θc), intake angle (αi), and 

the ratio of sill height to flow depth (hs/hm). Each of these parameters is considered at three 
levels of change. In each of the 27 cases studied, the flow field is first dissolved, and after the 

convergence of the flow field, suspended sediment is injected from upstream on the rigid bed. 

Results and discussion : The radial velocity profile (ur) in the bend can be a measure of 
secondary flow strength. When the surface flow and the bed flow are opposite in both 

directions, the velocity profile is α-shaped, so a strong secondary flow is generated. If the 

velocity profile is β-shaped, the flow direction is in the same direction at the surface and the 
bed, and no secondary flow occurs. The closer the radial velocity profile is to the α-shape, the 

greater the secondary flow strength. The presence of the intake in the bend leads to the 

weakening of the secondary flow in the area affected by the intake and even the radial velocity 
is β-shaped, which is one of the factors in transferring sediment to the intake. The presence of 

submerged vanes have led to a change in the type of velocity profile from β to α. In general, 

the use of Layout1 has resulted in an average reduction of 15% in the amount of sediment 
entering the intake. In contrast, the use of submerged vanes upstream and in front of the 

intake, Layout2, has reduced the average amount of sediment by 46% to the intake. In studies 

(Barkdoll et al., 1999) that studied the effect of using submerged vanes in controlling inlet 
sediment to the lateral intake on a straight channel with alluvial bed, three rows of submerged 

vanes were used upstream and in front of the intake. The results of theirs studies showed that 

for the discharge flow of 0.16 (Compared to discharge flow 0.25 of the present study), the 
submerged vanes led to a 35% reduction in the sediment ratio to the intake. For the flow ratio 

of 0.24, the submerged vanes caused a 50% reduction in the sediment ratio to the intake. 

Conclusion:  In the case where Bi/Bm>=35%, Layout1 did not affect the value of the anti-
sediment coefficient. That is, if the intake’s width is large, it is necessary to install submerged 

vanes in front of the intake to be able to affect the amount of sediment entering the intake. In 

general, by changing the levels of the parameters θci/θc, αi, and hs/hm, Layout1 has led to an 
average increase of 59% in the anti-sediment coefficient. Layout2, on the other hand, has 

resulted in an average 148% increase in the anti-sediment coefficient compared to the case 

where no submerged vanes are used in the bend. 
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  ĈÅ½¾z  ÿ ºÉ  ĈõĀÕ ĂöÍwå  ĈÑ¾Ý ÿ Ă´æÍ üĊz wă  ¢{Æý ÿ Ûwæ£½v I
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Fig. 1 The simulated geometry of intake on bend 
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 óÿº«, ĈñÂĉÿćwă   ÃĀé ¿v ć¾Ċòzj óºù(Ye et al., 1998) 

Table 1 Characteristics of intake on bend (Ye et al., 

1998) 
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Fig. 2 comparison of velocity vector deviation angle at 

different sections of bend of present numerical model and 

experimental model of Ye et al. (1998) 

 ôîÉ- wêùĉĂÆ ÿv¿ĉĂ ãv¾´ýv  ¢Ý¾Å½v¹¾z ÜÖêù½¹ćwă äö¤¸ù 

ÃĀé   ĈăwòÊĉwù¿j óºù ÿ ć¹ºÝ óºù ½¹Ye et al. (1998) 
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Table 2 Numerical model error compared to laboratory 

model Ye et al. (1998) at different sections of the bend 
r/rm=1 r/rm=1.1 Section (degree) 

1.23 1.5 20 

12.1 15.5 30 

9.42 1.32 40 

2.26 2.46 50 
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Fig. 3 Bed topograbhy at the confluence.a:field harvest of 

Rhoads (1996) b: The present numerical model, c, d, and 

e: Comparison of bed profile at different sections 
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Table 3 Thepercentage error of numerical and field data 

9.97 % Section y=2 m 

6.65 % Section Y=4 m 

25.3 % Section y=6 m 
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  )¢Åv āºÉRazvan (1989)   ìĉ ¹ÿº³ v½ Ăýw¤Åj Ûwæ£½v  èúÝ ÷ĀÅ

 ¹¾í ¹wĄþÊĊ~ ûwĉ¾«.  ́ ù Ĉöí ½ĀÕ Ăz Ă¬þÅv¾å ¾ĊĊâ£ ā¹ÿº wă    ¾zv¾z

  óÿº«/    )¢Åv 

 

 óÿº«/ Ă¬þÅv¾åćwă  â¤ùĊòzj½¹¾ Ċ²ÖÅÿ¾wăć  â£ĊĊ wĄýj¾ 
Table 4 Variable parameters of intake and their change 

levels 

Level Changes 
Parameters 

Level 3 Level 2 Level 1 

0.15, 0.35, 0.55 m/BiB 

0.55, 0.65, 0.75 cθ/ciɗ 

40, 55, 70 (Degree) iŬ 

0.234, 0.28, 0.35 m/hsh 

 

  ĈúĊê¤Æù ćwă¾ĊÆù IÃĀé ¢Å¹ üĊĉw~ ÿ ¢Å¹đwz ½¹ ¢Åv ÷¿đ

  óĀÕ üĊþ°úă )¹ĀÉ ×w´õ ÃĀé ¿v ûwĉ¾« ©ÿ¾· ÿ ¹ÿ½ÿ ćv¾z

  ¢Å¹đwz øĊê¤Æù ¾ĊÆù óĀÕ xw¸¤ýv )¹ĀÉ üĊĊÞ£ ºĉwz ÀĊý ¾Ċòzj

  óĀÕ ÿ ¢Å¹ üĊĉw~ ÿ  Ăí ¢Åv āºÉ ÷w¬ýv ć½ĀÕ Ĉ{ýw« ¾Ċòzj

  ć¿¾ù Ó¾É ÿ ÃĀé ¢Å¹đwz øĊê¤Æù Ăăv¾zj ć¹ÿ½ÿ ć¿¾ù Ó¾É

 Ĉz ¾Ċòzj ÿ ÃĀé ½¹ ûwĉ¾« ûvºĊù ¾z ¾Ċòzj ćwĄ¤ýv Ĉ«ÿ¾·  ¾Ċ§m£

 )ºÉwz 

 ā¿vºýv Ăz ºĉwz ¢Å¹đwz øĊê¤Æù ¾ĊÆù óĀÕ ĂþĊúí  Ăí ºÉwz ćv

  IôîÉ ĈÅĀé ¾ĊÆù Ăz ûºĊÅ½ ¿v ÈĊ~ ûwĉ¾« ¢Ý¾Å ćwúý µ½

  I¢Ý¾Å Ĉò¤åwĉ ĂÞÅĀ£ ćv¾z )ºÉwz āºÉ Ă¤åwĉ ĂÞÅĀ£  ºĉwz  µ½

 Ĉz ćwúý  )¹¾Ċòz ½v¾é øă ćÿ½ ĈõvĀ¤ù ÜÖêù ÿ¹ ½¹ ¢Ý¾Å āºÉ ºÞz

 Ăz ÀĊý ¾Ċòzj óĀÕ ÿ ¢Å¹ üĊĉw~ øĊê¤Æù ¾ĊÆù óĀÕ ĂýĀñ  ćv

 Ĉù xw¸¤ýv wĉ¾« ć¿¾ù Ó¾É Ăí ¹ĀÉ Ĉ«ÿ¾· û,    ówúÝv Ĉö´ù ½¹

 ćwúý µ½ ĈõvĀ¤ù ÜÖêù ÿ¹ ½¹ Ăí ºÉwz āºÉ Ĉz ćwă  ¢Ý¾Å ºÞz

 )ºýĀÉ ¾zv¾z øă¾z 

  ôîÉ ¾zv¾z/    ÃĀé óºù0+    óĀÕ ÿ āvĀ¸õ¹ Ăî{É wz Ă«½¹

  ¢Å¹đwz.++    ¢Å¹ üĊĉw~ óĀÕ I¾¤ù.++    ¾Ċòzj óĀÕ ÿ ¾¤ù

-0+    )ºÉ Ă¤·wÅ ¾¤ù  ÿ ÃĀé Ĉ£w{Åw´ù Ăî{É ÿ ĂÅºþă

  øĊê¤Æù ćwă¾ĊÆùüĊĉw~ ÿ ¢Å¹đwz  ā¹wæ¤Åv wz IÃĀé ¢Å¹

Ăùwý¾z ¿v  óºù ½¹ Ä Å )ºÉ ºĊõĀ£ û¾£¾å ûwz¿ Ăz ĈÆĉĀý

)ºÉ ĂåwÑv ĂÅºþă üĉv Ăz ûj Ăî{É ÿ ¾Ċòzj Ić¹ºÝ    ôîÉ ½¹  

/  ÜÖêù ĂöÍwå  ćwă,  w£2    ÿ ¢Å¹đwz øĊê¤Æù ¾ĊÆù ć¹ÿ½ÿ ¿v

 ÜÖêù ĂöÍwå  ćwă,,    w£,3   üĊĉw~ øĊê¤Æù ¾ĊÆù Ĉ«ÿ¾· ¿v  ¢Å¹

 ÜÖêù )¢Åv āºÉ ā¹v¹ ûwÊý  ćwă3    w£,+   ĂöÍwå Ăz yĊ£¾£ Ăz ÀĊý

 
1Outflow 

 
Fig. 4 Sections marked in the 50 ° bend to compare 

velocity profiles 

 ôîÉ/  ÜÖêùćwă  Ì¸Êù  āºÉ  ÃĀé½¹0+  Ă«½¹  Ăz  ½ĀÚþù  

wêùĉĂÆ  µ¾úĊý   ¢Ý¾Å 

 

-+  I-3    ÿ/+    ĈÅĀé ¾ĊÆù ¿wáj ¿v Ă«½¹ )ºþ¤Æă Üévÿ 

  ¾ă ½¹ ÿ ÷ĀöÞù ûwĉ¾« āºz ć¿¾ù Ó¾É ¢Å¹đwz ¾ĊÆù ć¹ÿ½ÿ ½¹

 ûvÀĊù Ĉ«ÿ¾·    ûwĉ¾« āºz wz wĄýj Üú« Ăí ÷ĀöÞù ûwĉ¾« āºz

  ²ÖÅ Ă{Åw´ù ćv¾z üĊþ°úă )¢Åv āºÉ ā¹v¹ ¢Åv ¾zv¾z ć¹ÿ½ÿ

 óĀöÅ ¿v Ĉîĉ ½¹ ûwĉ¾« èúÝ I¹v¿j ÜÖêù ¿v ìĉ ¾ă ćwă  ćwă

  Ó¾É ûvĀþÝ Ăz Ĉ«ÿ¾· ĂĊõÿv   Ĉù ā¹v¹ óºù Ăz  )¹ĀÉ 

 øĊê¤Æù ¾ĊÆù óĀÕ üĊĊÞ£ ½ĀÚþù Ăz Ióºù ćv¾«v¿v Ä~

 Ăăv¾zj Ï¾Ý ÔÅÿ ½¹ ¢Ý¾Å ºÞz Ĉz ćwăwúý µ½ I¢Å¹đwz

  ½¹2    ôîÉ ½¹ ÿ āºÉ ĂÆĉwêù āºÉ¹wĉ ÜÖêù0    ā¹v¹ ûwÊý

  ôîÉ üĉv ½¹ )¢Åv āºÉU    IÜÖêù ¾ă ½¹ ¢Ý¾Å0U    ¢Ý¾Å

  øĊê¤Æù ¾ĊÆù¿wáj ½¹ ¢Å¹đwz  IZ  v ĈêúÝ ĂöÍwå  ÿ äí ¿hm  

  üĉv ¾zv¾z )¢Åv ¢Å¹đwz øĊê¤Æù ¾ĊÆù ¿wáj ½¹ ûwĉ¾« èúÝ

µ¾úĊý ôîÉÜÖêù ½¹ ¢Ý¾Å ćwă  ćwă0  I1    ÿ2   ½ĀÕ Ăz

  ÜÖêù ¿v Ä~ üĉv¾zwþz I¢Åv ¾zv¾z øă ¾z ôùwí0   Ăz ĈþÞĉ

  ĂöÍwå-++    Ăz ¢Ý¾Å ćwúý µ½ ¢Å¹đwz ć¹ÿ½ÿ ¿v ¾¤ù

  óĀÕ  v¼õ  I¢Åv  āºĊÅ½  Ĉò¤åwĉ  ĂÞÅĀ£-0+   ½¹  ¾¤ù

Å½¾zĈyĉ¾Ñ üĊþ°úă )ºÉ Ă¤å¾ñ ¾Úý ½¹ ćºÞz ćwă ćwă

¢í¾³ ā¿vºýv ÿ ćÁ¾ýv ²Ċ´Î£ Ŭ   ÿɓ  ÜÖêù ćv¾z  ćwă,    w£2  

  óÿº« ½¹ ÿ Ă{Åw´ù0    óÿº« ¾zv¾z)¢Åv āºÉ Ătv½v0  

 yĉ¾Ñćwă Ĉù ÿ ºþ¤Æă ìĉ¹Àý º³vÿ ¹ºÝ Ăz āºÉ¹wĉ  ûvĀ£

)¢Év¹ ûwþĊúÕv ûwĉ¾« Ĉò¤åwĉ ĂÞÅĀ£ Ăz 

  ¹½Āù óĀÕ üĊĊÞ£ ćv¾z  µ¾úĊý øă ÀĊý ¢Å¹ üĊĉw~ ½¹ ¿wĊý

ÜÖêù ½¹ ¢Ý¾Å ćwă,,  w£,3  ćÁ¾ýv ²Ċ´Î£ yĉ¾Ñ øă ÿ
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  ¢í¾³ ā¿vºýv ÿŬ    ÿɓ    ĂþĊúí¹v¹ ûwÊý ªĉw¤ý )ºÉ Ă{Åw´ù

  óĀÕ-0+   ÷¿đ ¾Ċòzj Ăăv¾zj ÿ ¢Å¹ üĊĉw~ Ăăv¾zj ćv¾z ¾¤ù

ĈÅ½¾z ½¹ v¼õ )¢Åv  óĀÕ ćºÞz ćwă-0+   Ăăv¾zj ćv¾z ¾¤ù

 ówú¤³v  ûĀ¯  )ºÉ  ºăvĀ·  ×w´õ  ÃĀé  ¿v  Ä~  ĈöÍv

ôîÉûwĉ¾« ć¾Ċñ ćv¾z I¹½v¹ ¹Ā«ÿ ¾Ċòzj ½¹ Ĉzv¹¾ñ ćwă

  Ăăv¾zj ¿v ć¾¤ÊĊz óĀÕ ¾Ċòzj  ĈþÞĉ ĈöÍv/++    ¾Úý ½¹ ¾¤ù

)¢Åv āºÉ Ă¤å¾ñ  ûvÀĊùćwăŬ    ÿɓ    ¢Å¹ üĊĉw~ ½¹ yĊ£¾£ Ăz

+.*,  ÿ+,*,   )ºÉ Ă{Åw´ù 

óĀöÅ ā¿vºýv yÅwþù Ăî{É üĊĊÞ£ ½¹ ćw¤Åv½ ½¹ Ăî{É ćwă

  üĊĊÞ£ ĈöÍv Ăăv¾zj Ï¾Ý ¿v Ĉ¤{Æý ćwþ{ù ¾z ĈÑ¾Ý ÿ ĈõĀÕ

 )¢Åv āºÉ 

 

 
Fig. 5 Comparison of dimensionless velocity profiles at 

different distances from the upstream 

 ôîÉ0 wêùĉĂÆ  ćwúý µ½ zĈ  ºÞz ¢Ý¾Å ½¹ÜÖêùćwă  ¢Å¹đwz 

 

 óÿº«0 yĉ¾Ñćwă Ŭ   ÿɓ ÜÖêù ½¹ ÃĀé ¢Å¹đwz ćwă 
Table 5 α and β at the upstream sections of the bend 

β α Sections marked in Fig. 4 

1.015 1.039 
6 

1.023 1.049 
5 

1.026 1.049 
4 

1.026 1.046 
3 

1.025 1.039 
2 

1.023 1.034 
1 

 

½wĄ¯ Ăî{É ĈÅ½¾z yÅwþù Ăî{É üĊĊÞ£ ćv¾z äö¤¸ù ćºþz

 ½¹ )ºÉ,++   yĊ£¾£ Ăz Ï¾Ý ¾¤ù,0 I-+ I-0  ÿ.+  óĀöÅ

óĀöÅ$  ćwă2  I0  I/    ÿ.   ¾Úý ½¹ ĈÑ¾Ý ćw¤Åv½ ½¹ #ć¾¤ù

óĀöÅ ā¿vºýv ÿ ºÉ Ă¤å¾ñ  ā¿vºýv Ăz ÀĊý ĈõĀÕ ćwă-*,    ¾zv¾z

 
1 Layout1 
2 Layout2 

óĀöÅóĀöÅ ½wúÉ )ºÉ xw¸¤ýv ĈÑ¾Ý ćwă  øtwé ćw¤Åv½ ½¹ wă

  ÀĊý,.    óĀöÅ ¾ă Ûwæ£½v$ óĀöÅ,.  Ĉ¤ýwÅ )ºÉ xw¸¤ýv #¾¤ù  

óºù  ¿v ¾¤úí āºýwù Ĉéwz Ăz ûºĊÅ½ w£ wă++-*+    ćv¾zŮ$ µ¾ý

Åv  ¿v  ¾¤úí ÿ #ĈÊ{þ«  ćÁ¾ýv ëĒĄ¤++++,*+    ćv¾z

 Ă¬þÅv¾å¾òĉ¹µ¾úĊý )ºÉ v¾«v wă  ½¹ ºþĉv¾z ¢Ý¾Å ćwă/  

  øă Ăz Ăî{É ½wĄ¯ ¾ă ªĉw¤ý )ºÉ ĂÆĉwêù øăwz āºÉ¹wĉ Ăî{É

  Ăî{É ªĉw¤ý wùv I¹Āz ìĉ¹Àý.    ÿ/    øă Ăz ½wĊÆz ć¾¤ù

ìĉ¹ÀýĈù üĉv¾zwþz )¢Åv ¾£  Ăî{É ½¹ ¢æñ ûvĀ£/    ć¾¤ù

¶Åw~Æù ćwă )¢Åv āºùj ¢Åºz Ăî{É ¿v ôê¤ 

 Ă´æÍ¾Ċ§w£ ĈÅ½¾z ½ĀÚþù Ăz  ôîÉ ¾zv¾z Iç¾â¤Æù ćwă1    ÿ¹

 Ă´æÍ ćv¾z äö¤¸ù Èĉv½j )¢Åv āºÉ Ă¤å¾ñ ¾Úý½¹ wă    üĊ¤Æ¸ý

 Ă´æÍ Èĉv½j ¿v ±¾Õ  ćwă ç¾â¤Æù  Ăí I ±¾Õ  ,,    āºÉ āºĊùwý

 ±¾Õ ½¹ ÿ ¾Ċòzj ¢Å¹đwz ½¹ ç¾â¤Æù Ă´æÍ äĉ¹½ ÿ¹ I¢Åv  --  

  yÎý ¾Ċòzj Ăýwă¹ ¾zv¾z ÿ ¢Å¹đwz ½¹ ç¾â¤Æù Ă´æÍ äĉ¹½ ½wĄ¯

  Ă´æÍ äĉ¹½ ÿ¹ ćv½v¹ ¢úÆé ¢Åv½ ¢úÅ ôîÉ ½¹ )¢Åv āºÉ

  ÀĊý āºÉ ï½Àz ¡½ĀÍ Ăz Ătv½v   ºÞz ûj ½¹ Ăí ¢Åv āºÉ  ÿ wă

 Ă´æÍ ĂöÍwå ÿ ¢ĊÞéĀù )¢Åv āºÉ ā¹v¹ ûwÊý øă ¿v wă 

 ºÞz ĂöÍwå ÿ wă ćwă   Ă´æÍ  ¾zwþz ±¾Õ ¾ă ½¹ ćwă ĈÅ½¾z  ćwă   

Rostamabadi (2013)   Ăz    óÿº« ¡½ĀÍ1   )¢Åv āºÉ xw¸¤ýv 
 

 óÿº«1 ºÞzwăĂöÍwåÿwăć  Ă´æÍwă±¾Õ½¹ćwă  ,  ÿ  - 
Table 6 Dimensions and distance of vanes in  

Layout 1 & 2 
0.675 Vane’s height (m) 
1.9 Vane’s length (m) 
8.3 Longitudinal distance (m) 
3.34 Transvers distance (m) 
2.2 Distance from the bank (m) 

 

  ¢õw³ ÿ¹ ¿v ìĉ¾ă ½¹ üĊþ°úă  ±¾Õ,    ±¾Õ ÿ-   ½¹ ÀĊý ÿ

Ă´æÍ ®Ċă Ăí Ĉ¤õw³.   ¢õw³ Ăý ½¹ I¹½vºý ¹Ā«ÿ Ĉé¾â¤Æù  

  óÿº« ¾zv¾z äö¤¸ù2  Ă¬þÅv¾å ¾ĊĊâ£ ¾Ċòzj ĈÅºþă ćwă

ĈÅ½¾z Ĉöí ½ĀÕ Ăz v¼õ )¢Åv āºÉ ā¹v¹  Ăý Ă¤Å¹ ĂÅ ½¹ wă

 Ĉĉw£  )¢Åv āºÉ ÷w¬ýv    ûÿºz ÃĀé ¿v ć¾Ċòzj ¢Æ¸ý Ă¤Å¹

Ă´æÍćwă    ÷ÿ¹  Ă¤Å¹  Iç¾â¤Æù  wz  ÃĀé  ¿v  ć¾Ċòzj

 Ă´æÍ  ¢Å¹đwz ½¹ ç¾â¤Æù ćwă  ¾Ċòzj      ±¾Õ$,  #    ÿ  Ă¤Å¹ 

Ă´æÍwz ÃĀé ¿v ć¾Ċòzj ÷ĀÅ  ç¾â¤Æù ćwă  ½¹    ¢Å¹đwz     ÿ

3 No vanes 
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Fig. 6 Schematic layout of Layout 1 and Layout 2 of submerged vanes 

 ôîÉ1 Ĉöí ćwúý ±¾Õ  ,  ÿ ±¾Õ  -  Ă´æÍćwă  ç¾â¤Æù 

 

 óÿº«2 ÿĉñÂĈćwă ÅºþăĈ òzjĊ¾ ½¹ ¾ă Ă¤Å¹  ĈÅ½¾z 

Table 7 Geometric characteristics of the intake in each 

study category 

Study # Bi/Bm θci/θc αi  hs/hm 

1 0.15 0.55 40  0.234 

2 0.15 0.65 55  0.28 

3 0.15 0.75 70  0.35 

4 0.35 0.55 55  0.35 

5 0.35 0.65 70  0.234 

6 0.35 0.75 40  0.28 

7 0.55 0.55 70  0.28 

8 0.55 0.65 40  0.35 

9 0.55 0.75 55  0.234 

 

  ±¾Õ$ ¾Ċòzj Ăýwă¹ ¾zv¾z-  yĊ£¾£ üĉºz )#-2   äö¤¸ù ¢õw³

)¢Åv āºÉ ĈÅ½¾z   ¿v ìĉ ¾ă ½¹-2  āºÉ¹wĉ ¢õw³    ½¹ ¿wáj  

  Iûwĉ¾« ûvºĊù Ĉĉv¾òúă ¿v Ä~ ÿ āºÉ ô³ ûwĉ¾« ûvºĊù

  ûwù¿ ¡ºù ½¹ èöÞù xĀÅ½.1    ¾¤Æz ćÿ½ ¢Å¹đwz ¿v ¢ÝwÅ

¢Åv āºÉ èĉ½À£ ¢æÅ)    üĊòýwĊù ¾Öé wz xĀÅ½-  ĈöĊù  ¾¤ù

  ËĀÎ¸ù û¿ÿ ÿ3kg/m  -10+    èĉ½À£ µ¾ý wz/(,+=3*,  

  ¹ÿº³$ppm  0++óºù )¢Åv ā¹Āz #ĂýwùwÅ ìĉ wz wăCPU 

2.53 GHz  āºÉ v¾«v  ćv¾«v ûwù¿ üĉ¾¤ÊĊz ÿ üĉ¾¤úí)ºýv

¢õw³ üĉv ¿v ìĉ¾ă ½¹ ûwĉ¾«  yĊ£¾£ Ăz wă-1    ÿ4+    ¢ÝwÅ

 yĊ£¾£ Ăz xĀÅ½ ówê¤ýv ćv¾«v ûwù¿ üĉ¾¤ÊĊz ÿ üĉ¾¤úí ÿ

4+  ÿ,//   )¢Åv ā¹Āz ¢ÝwÅ 

  Ă¤Ê~ Ûwæ£½v ć¾ĉ¼~¾ĊĊâ£ IxĀÅ½ èĉ½À£ ûwù¿ xw¸¤ýv ćv¾z

  xĀÅ½ èĉ½À£ ûwù¿ óĀÕ ½¹ ĈzĀÅ½ā¿vºýv)ºÉ ć¾Ċñ   ôîÉ

2    āºý½¼ñ ÜÖêù ½¹ v½ ĈzĀÅ½ Ă¤Ê~ Ûwæ£½v ć¾ĉ¼~¾ĊĊâ£

  ÜÖêù$ ¾Ċòzj ¢Å¹ üĊĉw~ ĂÉĀñ¿vA-AĈù ûwÊý # ¾zv¾z )ºă¹

  ôîÉ2    ¹ÿº³ ½¹ ĂöÍwå ½¹ ĈzĀÅ½ Ă¤Ê~ Ûwæ£½v3   ¿v ć¾¤ù

ûwù¿ ½¹ IÃĀé Ĉýÿ½¹ ā½vĀĉ¹  ćwă.,  I..    ÿ.1    øă¾z ¢ÝwÅ

  Ĉýwù¿ ā¿wz v¼õ I¢Åv āºÉ ¾zv¾z.1    xĀÅ½ èĉ½À£ ćv¾z ¢ÝwÅ

 )¢Åv āºÉ xw¸¤ýv 

 

.(  ¦´z ÿ ªĉw¤ý 
  Ă¬¤þù ¾z ¹ĀúÝ xj ²ÖÅ ¹ĀÉ Ĉù ÃĀé ¹½vÿ ûwĉ¾« Ĉùwòþă

 Ĉù ½v¾é Àí¾ù ¿v Àĉ¾ñ ÿ ôê§ ćwăÿ¾Ċý  Àí¾ù ¿v Àĉ¾ñ ćÿ¾Ċý )¹¾Ċñ

 µ¾úĊý Ăz Ă«Ā£ wz )¹½v¹ øĊê¤Æù ĂÖzv½ ûwĉ¾« ¢Ý¾Å Üz¾ù wz  

  w£ äí ¿v ûwĉ¾« ¢Ý¾Å ¢·vĀþîĉwý²ÖÅ  ¢Ý¾Å Ăí Ĉĉđwz Ăĉđ I

  ÃĀé ã¾Õ Ăz ¾¤ÊĊz Àí¾ù ¿v Àĉ¾ñ ćÿ¾Ċý ¢öÝ Ăz ¹½v¹ ć¾¤ÊĊz

 Ĉù ¢í¾³ Ĉýÿ¾Ċz  Ĉýwĉ¾« Ixj ÔĊ´ù Ĉò¤ÅĀĊ~ ¢öÝ Ăz ÿ ºþí

 Ĉù ¹Ā«Āz äí ½¹ Ĉ´ÖÅ ûwĉ¾« ÄîÝ ¢Ą« ½¹  üĉºz )ºĉj

 ĂĉĀýw§ ûwĉ¾« yĊ£¾£ Ĉù ¹Ā«Āz ÃĀé ½¹ ćv  wz ÿ ºĉj  ûwĉ¹v¾ñ ¹Ā«ÿ

 Ĉù ôîÉ ÃĀé ¾ĊÆù ôí ½¹ ĈýÿÀö³ ûwĉ¾« ½wÊå ĈõĀÕ  ¹¾Ċñ

 ÃĀé ½¹ ć½v¼òzĀÅ½ ÿ Ĉýÿ¾Ċz ÃĀé ÈĉwÅ¾å ¦Ýwz Ăí    Ĉýÿ½¹

  ĈÝwÞÉ ¢Ý¾Å µ¾úĊý )¹ĀÉ Ĉù)r(u   Ĉù ÃĀé ½¹  ć½wĊÞù ºývĀ£

 ôîÉ ¾zv¾z )ºÉwz ĂĉĀýw§ ûwĉ¾« ûvĀ£¿v3   Ĉ´ÖÅ ûwĉ¾« Ĉùwòþă

  ¢Ą« ÿ¹ ½¹ äí ½¹ ûwĉ¾« ÿ µ¾úĊý IºÉwz äõw¸ù    Ăz ¢Ý¾Å

  ôîÉŬ   üĉv¾zwþz I¢Åv   ûwĉ¾«   ĂĉĀýw§   ćĀé   ¹Ā«Āz   Ĉù ºĉj  )  ½¹

  ôîÉ Ăz ¢Ý¾Å µ¾úĊý Ăí Ĉ¤õw³ɓ   ²ÖÅ ½¹ ûwĉ¾« ¢Ą« IºÉwz  

  ìĉ ½¹ äí ½¹ ÿ    ¢Ą«   ¢Åv      ÿ   ûwĉ¾«     ĂĉĀýw§   Ĉúý ¹Ā«Āz ºĉj )
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Fig. 7 Sedimentary ridge height changes with time in the main waterway in section A-A 
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Fig. 8 The flow pattern αand β in bend (Yalin, 1992) 
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Fig. 9 Comparison of radial velocity profiles at a distance of 25% from the outer wall of the bend
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Fig. 10 Concentration contours in the main channel and 

intake 
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Fig. 11 The effect of using Layout 1 and Layout 2 s in 

reducing sediment entering the intake 
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Fig. 12 Changes in the anti-sediment coefficient by 

changing the levels of the intake’s parameters in three 

modes: Layout1, Layout2 and No vanes 
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