g
SB g ol cblis glayiag s &yl
VAT gl o jlond o, lo 9 Conmn Al
http://jwsc.gau.ac.ir

G398 b2 (Slgyd Oladuiv G3us g ARl T axlline
CawdFU s FATHY il 33 pidd 39 5 g

f..\.:}o‘sh.u.us Pr| RV YV r‘;a.'.l.m siias ‘Y.:ljst._. O™ ‘\‘;alio agla agla
02T 55 Lliils” (Oles L o g olKls (T kign 03,5 5Ll Oldtad L o 4 ol (ol mitign 05,8 (6553 gyl
Sl el (o tige 03,8 Slabial Ol O (S30slES s 5 (35 sel el Dlojlo sl el 5 Sl bl
AV 2l sl ¢ Q01 1l s s
B S
(ST aden Glaedsn 0> Ol maw J xS 5 Bl o6 Se 3l slassle 5SS soad las e 1dUn 5 aiile
ol 5l S Slo st alaxr 5l 0T Slo st 5 Sy op onlply dimes e 5
ab s Oy sodad G e o g s (ool ¢ Sldlae O oS ASL e laosle cpl ~1b s &
$3sdme Slallls dagis e (SIssded Slopas S35 e pidy ebib ilaal Gb o gt 53 o
el (oo ey SLal 1) b 631meal by slo Osmes 55 iad Sl 3 Sl 0l pll
LS 13 e 550 b S ekd (S s Sl gt 53 i
Golsel 5 St bl oSl g5 g s Aislesl s S Lygo sk le.auiﬁ.il,aj Sy g 8lse
Fasla 00 gl 5 e Bl W oo e Ve dsb w pals s Lagnlel s S el (3sLeS sler l30)
Pl b Yol @ ) e e Tl @ S Sl i hls piad e S el
3V 0 Pl b A e a3 e eVl s 285 b Flhas bog e Sl W dsb 5 e Sl Yo
S o 53 Canppml 5 sVl s chla_w)ﬁ)ﬁ Uy polie d o a5 5 S es)ﬂYl{J;»&:de Vo
Sl SV Salis 5l b pend sl welsl L3 el sty (S podes Slatie 5 Sl il
3Lzl FLOW 3D i35035 525 535 31 3BT mlaw b 0l (s3bedie s sk gy 45 sslizal (CFD)
5 (FAVORD) wile o by mlie 51 (5,08 Slod iy S ealind b il Oy 5o 15300 5 ol 53 3
55 Sl 53 (Sl SVslas i arales (VOFY) Jlow o szl oy Sl ealinal L 0T 5T e
Slbslangs Jdo 51 55 (Keasl 038 Jdo S sy p ST 5 Glaok o (Koogm 5 S 55wl 2l SVslas
A5 o3z RNG sl -k — &

hossein_banejad@yahoo.com 431 J ye

1- Check Drop

2- Computational Fluid Dynamics

3- Fractional Area Volume Obstacle Representation
4- Volume of fluid

5- Re-Normalization Group

™o



95 5 g, 3K o2 Dl ess Ly ol UL (goue ngbw)&alfﬂiiu)iﬁ;&p&:{&? oles @Lﬂ bl
Jsd B oS 55 /0N G3p oy 55 30 ol la s 55 ool s H slis 55 Cidlast| Sla- 55 0L 2,
Ob = 55,8 3de 5 Sy (S VL 0L > Ges VL s e omlAl L e Al sdalin Sk
S p 55 el (Z/P <0.75) +/ve 5l 35S cosVl 2 S glacans 5s Ll cal aaly= ol
slie 3 (IKT e odd bl (s3ds g s Sl IS e Sas S U cesVY
Oy olsl SUILIL(H/P>05) /0 31 5 ke G CUJ)\A.ggTJAM) oL luly slacas
S Sl Cilies glacand 53 o5 SRl L s § kS s 1 oY dawgme e 35l el gl
Lo gases 2) Ail 20 5l 5 CowdVb s &S Lol Sl s sl e s g8 slael eV
ol sy GBI (5l b S &S 3 el /Tl el (I s lie (Z/P =1
S Ol a0 3, Sl nl 53 by 5 sl Cillee pad Slags e AT e L oS Al
ol oo dalt 5 ol b s il LaS b dal (a5 OLSS sla s s s el

sy dalet F=094C ol jlaas ol 5 50 55,8 e S
Sl el 5l a3 sde sVl ey o535 SRl L CS S et i Ol e a0t shay 16 S e
oo S Gt Z/P o5 Sl sl (H/P = 0.5) sgdoee 53 358 00 5 8l LS55 ard e 3
o it Say sl BB S H/P il e 5 GVl ey g SRl Sl 4k 53 (LS s
s = s sl J.Jl_, KT o sy VL x oy s (Z/P < 0.75) «uls 5 .l

s 0N 5N a5 Sl el pen 3553 sde 5 (LI s slie 53 8 B Z/P =1

e.,\.usv.nja.\j )L:..:T LJ_}J.é SAe cé)jsij g_ujw c)ﬁu ROy LLSJ‘}A& “-f‘); .";J:delﬁdj’j

Sslite Ceniml 5 CedVl x e, Ol S Aodlo
Db (Ssstes Sloo ot (53, ansdl 43 S 035 Wi d3ls Oy (TV)) OLSen 5 5l
328 v 5o Co e (S50 ] A (Gas Libe Sl il Ol Sl Gl sles xS sba
S50 L oS 035 NS, LIKT ol s 25 L pd e oslinal Sk gadUlS s Ol J S 5
S35 e 04A) ol 3,8 13 s s 5 ren ad s e Wy e ol de 51LOVY)
() W3l o 25 oy pots By g0 gas las $3308 amio S 3l gans psbay 5l las ) e
Q = Ki o Sty 55 2L S il 5 JUK 5y s e
SIS el blasl LSS 0k r sV
Sslasyden gl H 0l 0 Q 0T 53 &8 S0 Obr p ases dmio S S0t 5
S8 s ol 4 als oo Ko e ) o255 b O (Bl (VL &) o Al o elars JUIS
o JSE @ e b ode sk sde D5 ) e 53 0 &8 Sl e ks (gl el LSS IS
ot e 5 Jats Slag e 6l oS ol ] Flas A s, Sajis Byl sds
(1418) Ogmsdin (A) A3L e YO 5 V0 il o3le 3l sl &b b 5 o Sy 03

1



‘j)&o&: 9 ua&o .39‘.3 bg‘b

gl (Sais S asls s HIP Cy o 1 sleais
U TY) Sl el 5 2l (OY) s S
Sz 3> KT o e S s =)
Siloand 5 AR LST Glaesls 3l eslizul b 354
5,3 FLOW 3D Ssle s ol esliad L (gade
Glaosls o a8 Wsls OLS 5 Jsls I3 ) s
Sl U s alis CFD s AR
Y s sl G sldie o/ i H/P lade s
2B 55 (008 0LKes 5 b (1) 253
Daile ol sy5e 55 Ly Sl ol 5 2l
S S s N HYP e s 6,00 s s
L bl s (10) Wsls 3 agl sype OF
o Sl gt s lag s sV s (SN
YY) Gl 5 Slhsws Col 350 Olallae
RS o Sy Sl e b
ol g Lol I3 e s L L Ll S
s O o (Dl gy Ul Bl L oS i S
NP IR JUECE (P PR TP I e
daly 53 (C) 23 cupd 5 M S (LI
Sl 3 V0 & gy O S s VYO
a5 LIS G s (0) deye Oy LSS,
Cawd w3l VL s s L o D
5 S ool gl ) cs S odale I3 SNU
S Ol YU =Y Ol S sl el ol
O ol TV Sl edid s el

g, 9 3190
ilesl L3 a Sy Jiasn e iles]
Solozl 5 S cblis aSiayy S
e V8 dsb w el s agnll s 8 el
A el e sl 0 gLl s e sl Ve e
RGSWH PN WIPEI S| R B LN T

iy

o2 b et ) Glan e Gl (0 dolae

Q= %Cd\/Z_gLH” ™)

Syt iyl H 0L > (00 Q Ol 55
KT s 5 Ca oy 26 b Lo e 535
dolee Ky (VO Lolsor 3L e JE it g
o3liial b ygpad 5 pdad Glag, pw sl p 4l
e 8 51l OVsle S 5
;.j da bl esleliy OVsles Syl Cawdas
OV 35 5o 0205 3 o (Y80 o S0
Ca wlr glaly (YooY) 55bslS 5 (63 5 et
U Csen S L5 S Ll ead Glas, w5
s g 4 Ol s Sl L gl
ol 4 e zb s o 5 (H/P)
Yodaly 5o OF K b s s ey sV
350 st 1y lagy e w800 53 1 03 Ol e
5 hb S L (T V) Oas 5 selel, (10)
Laol Lsls ol 1, s bl 0<H/P <10
G mlg e s ase Jeol Sl aslid L
Ceimad S Iy s H/P 5 Cg oy daly S
L 5o oo s 4 05 LSS 5 S 58
(V) st 5 @5b OF) L3S ey
SASISEl Al oaas nl o3 L s lallas
oo ol b S eSS el cs e alis
el S5 axS ol s VU laad laLds
1 s e 6 51 Ol (Y1) 1, .0F) sl
Cu;,\ﬁ,u 45&1,.%}?4?«.3:3) sls I3 s 350
S KT s s S b e
Cd o8 5,8 7 an (F41)) OLlSen 5 5lesS .008)
oy 3 LS awds 5 0L Slosar @
e (TAT) OLSan 5 5lesS (1)) el il

9 .,\.'::\J )‘J.; O J))A b 6‘0;1\.5 u%n DL ).:.':'4.‘.]



AT (V) o5lons (VE) s STs g Of clin gla yidgiy & i

.‘;&‘g.\fa_‘.c)']

psts )

Figure 1. Flume Laboratory.
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Abstract

Background and objectives: Sharp crested weirs are used for the purpose of flow measurement, flow
diversion and water level control in hydraulics, irrigation and environmental projects. So exploring the
features and characteristics of the hydraulic properties are an important issue in the design of these
structures. Various studies have been done about sharp-crested weir. Few studies have been done about
the impact of inequalityin the upstream and downstream bed level on hydraulic properties. The
sharp-crested weirs like other weirs, unequal in the upstream and downstream bed level (such as the
Check drop) cause changes on the hydraulic characteristics that must be studied.

Materials and Methods: Research conducted on Hydraulic laboratory which Situated in Research
Institute of Soil Conservation and Watershed Management. The experiments were performed in the flume
with 14 meters length, width of 60 cm and a height of 50 cm. Sharp crested weirs was built of Plexiglas
with a thickness of 6 mm, edge thickness of 2 mm, a height of 20 cm and a length of 60 cm in the
workshop and was placed within the flume. Upstream bed level increased with proper materials in three
level 5, 10 and 15 cm from floor. At any stage, values of the weir crest level and upstream and
downstream water level were recorded for different discharges. Computational Fluid Dynamics (CFD)
was used to generalize the results. For this purpose, FLOW 3D software was used for modeling of
Free-surface flow over weir. In This software, weir and it’s free surface are considered by using
Fractional Area Volume Obstacle Representation and Volume Of Fluid methods respectively. The
governing equations were Navier-Stokes and continuity equations for incompressible flows. For modeling
turbulence, was used Re-Normalization Group (RNG) model.

Results: The results showed a good agreement Between experimental data and numerical simulation.
changing procedure of discharge coefficient was the same in both methods. Maximum deference in the H,
extracted from two methods, is 5% that is acceptable. The results showed that by increasing the upstream
bed level, the upstream flow depth decreases, velocity and Froude number increase. But rising the
upstream bed level to 0.75 (Z/P=0.75) does not affect on the discharge coefficient. In numerical method,
Discharge coefficient values for H/P = 0.5 can be considered the average value of 0.73 for all cases.
With increasing discharge Froude numbers are converging in different ratios of upstream bed level. In the
special case where the upstream bed level is rised to Crest (vertical drop or Z/P=1), the discharge
coefficient value will be 0.6. This value is the lowest between all cases and its magnitude is equal to
discharge coefficient of the broad-crested weir. So in this case, the level of water is higher than the same
rate of discharge in the other cases and this difference goes up by increasing discharge. In Z/P=1 he
Froude number will be equal to a fixed value Fr = 0.94C,.

Conclusion: In summary it can be concluded that by increasing the upstream bed level, the Froude
number will increase and thus the nape becomes more horizontal. In the range of H / P>0.5, except when
the Z/P tend towards one, in other cases, the rising bed level and the increasing H/P have no significant
impact on discharge coefficient. In the Z/P<0.75 changes of upstream bed level do not affect on the
discharge coefficient. In Z/P = 1 both discharge coefficient and the Froude number are constant and their
magnitude are respectively 0.6 and 0.56.

Keywords: Vertical drop, Sharp-crested weirs, Discharge coefficient, Froude number, Check Drop
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