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TOM TAT

Bdo cdo nay dua trén két qud cdc thi nghiém
mdi duoc tdc gid tién hanh voi dong chdy qua
ddp tran ddt xién goc trong kénh hd, nham
tong hop nghién citu trong phong thi nghiém
vé cdc ddc trung va thong so thity luc cua
dong chdy, biéu hién cia dong chdy va cdc
hién tuong o ldn cdn ddp tran ciung cdc quy
ludt vdt ly chi phoi qud trinh nay. Cdc thi
nghiém dvoc tién hanh voi hai loai ddp tran
thanh mong va dinh rong ddt xién géc 45° so
VoI truc dong chdy va duogc don gidn héa voi
mdt cdt chit nhat, sdc canh, mdt thuong luu va
ha luu vuong géc voi day kénh.

I. GIOI THIEU

Dap tran 1a mot trong nhitng cong trinh thuy lgi
don gian va phé bién nhat. N6 da dugc sit dung
hang thé ky nay cho nhiéu muc dich khac nhau,
tr di€u tiét, do dac, 14i dong chdy dén tiéu nang,
diéu chinh do sau... Mac du chdng ta di cé
nhitng hiéu biét sau sic vé dong chay qua dap
tran vuodng goc, nhung hién van chi c6 mot s
luong rat han ch€ cdc nghién cqu vé dap tran
xién géc. Cac thi nghiém trong pham vi nghién
cttu nay nham cung cdp mot s6 thong tin tuong
doi chi tiét vé cac biéu hién va dic tinh cua
dong chay trong vung 1an can dap tran xién goc.

Truong vdn toc cua dong chdy dugc do dac
bdang cong nghé PTV (Particle Tracking
Velocimetry), cho phép dung nén mot ban do
véc to vdn toc tiic thoi ciia toan dong chdy.
Két hop vdi Matlab (phdan mém xit ly’ todn),
chiing ta cé thé thu duoc hdu hét cdc thong tin
thong ké cdn thiét. Bang cdch thay doi luu
luong dong chdy va muc nudc ha luu, ta co
thé nghién citu dong chdy & cdc ché do chdy
khdc nhau véi cdc hién tuong, ddc tinh phong
phii cua chiing nhu xody cudn, nudc nhdy,
nudc nhdy séng, sw doi huéng dong chdy, su
tach dong...
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Hinh 1: Dong chdy qua ddp tran xién goc cing
mot s6 hién tuong ciia né

Trong thuc t€, cac dap tran xién goc c6 nhiing ung dung thuc t€ kha quan trong so véi dap tran
dat vuong goc v6i dong chay (dap tran thong thuong), nhu ha thap dau nudc trude dap, tang luu
luong xa qua dap vé6i cling mot chiéu rong kénh. Bén canh d6 cling ¢c6 mot thuc t€ rang tai cac
bdi ngoai dé, ven song hay viing ngap 1ii luon luon ton tai nhitng vat thé can tré dong chay &
giai doan nu6c 16n. Nhitng chuéng ngai vat nay thé hién anh hudng theo kiéu cdc dap tran.
Trong hau hét cac truong hop, dong chay t6i khong vuong géc véi dinh ctia chudng ngai vat.

Khong kém phan quan trong 1a hién tuong dong chay tran qua dé. Nhiing nghién cttu vé hau
qué ctia con bdo s6 7 nam 2005 (bdo Damrey) tai céc tinh ven bién mién Bic nudc ta cho thdy
cao trinh thiét k& cta dinh dé bién hién nay con qué thap so v6i yéu cdu, 1am cho qua trinh phé
hoai dé x4y ra khong chi do song leo, song tran dinh, ma hon th€ con do dong chay tran qua deé.
Su két hop ctia dudng bo bién tai tiimg khu vuc, dong ven bd, nudc dang do bdo va thiy triéu
lam cho dong chay qua dé (c6 dang dong chay qua dap tran) khong phai ldc nao ciing vuong



g6c v6i truc doc cua dé. Thuc tién doi hoi phai c6 nhitng nghién ciu vé dong chdy qua dap tran
xién goc.

C6 I€ nghién ctu chi tiét dau tié ghé
Sharif, Iran) va cic cong su cu . A , s g tap
i R : Hinh 2.2: Dong chdy qua ddp tran dinh rén 5
chi Water & Maritime Enginee: § chdy qua aap ons tim
ra mot hé s6 luu lugng cho dap 1ay,
mot vai nha nghién cttu da khac 1iéu
nhitng thong tin thich déang vé ho.

Cho téi nay van chua c6 mot Cﬁug, UIUC UCL K© 11dU UUYC Ulud Lldll Ve g SU 1uu U1y cud d@p
tran thanh mong mat cat chit nhat xién goc noéi riéng va dap tran xién goc néi chung.

Hon thé nita, ching ta con cin ¢6 thém thong tin vé nhitng hién tugng xay ra véi dong chay qua
mot dap tran xién géc, diéu ma kho c6 thé tim thdy trong céc an phdm da dugc cong bs. Nhing
biéu hién ctia dong chdy, cdc dic tinh cha né tai lan can dap tran xién géc va cdc thong so
quyét dinh c4c qu trinh thly luc con chua dugc tim hiéu thdu ddo. Bing nhitng mo ta chi tiét
cac hién tugng xay ra tai lan can dap tran, dong chay phia trén dinh dap, cdu tric dong chay &
ha luu dap, nghién cttu ndy c6 gang mang lai mot cdi nhin méi mé va sau hon cho nhitng hién
tugng thuy luc nay.

Nghién ctru nay dugc tién hanh tai phong thi nghiém thuy luc dai hoc cong nghé Delft, Ha Lan
dudi su giam séat cia TS. Wim S.J.Uijttewaal, cung véi su gitip d& ctia TS. Henri L. Fontijn —
giam doc phong thi nghiém, ky su H.J. Verhagen, Bas A. Wols, Harmen Talstra va doi ngii can
bo phong thi nghiém.

II. KIEN THUC CO SO

* Pdp tran thanh mong:

Xuat phdt tir phuong trinh Bernoulli cho mait cat
thuong luu va mat cét kiém tra ctia dong chdy qua dap
tran, sau khi don gian héa va dua vao phuong trinh
mot hé s6 thuc nghiém dé hiéu chinh cho viéc bé qua
cac anh hudng ctia do nhét, dong chay ro6i, phan bo
van toc khong dong déu va gia toc huéng tam trong
qua trinh thi€t 1ap phuong trinh, cong thic tinh luu
Iwong c6 dang nhu sau (theo Kindsvater va Carter,
1957): Hinh 2.1: Dong chdy qua ddp tran thanh mong
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Trong d6: b, 1a chiéu rong hiéu qua cta dap tran; H, 1a cot nuGe hiéu qua trude dap tran tinh tir
cao trinh dinh dap; C, 1a hé s6 (khong thit nguyén) cho luu lugng hiéu qua cua dap tran thanh
mong mat céit chit nhat. C, 12 mot ham s6 cta s6 Reynold (cdc anh hudng ctia do nhét), s6 Weber
(cdc anh hudng cua stic cang bé mat), va ty s6 H/P (thong s6 hinh dang). P 1a chiéu cao dap tran
tinh tir ddy kénh. Dang tong quat ctia hé s6 luu Iuong cho dap tran thong thudng:

P
Cp=a+b— 2.1)

Dép tran

Co 18 gia tri co dién va thong dung nhét cho cdc hé s6 ndy dugc dé xuat boi Rehbock (1929) 1a a
=0,611 va b=0,075.

* Ddp tran dinh rong:

Tuong tu nhu véi truong hgp dap tran thanh
moéng, Munson va ciac coOng su cua ong, |-

|
N s
Hinh 2.2: Dong chdy qua ddp tran dinh réng




2002, dua ra cong thic tinh luu lugng Q va hé s6 luu lugng C, cho dap tran dinh rong:
3

chd\@@jz.bﬂz (2.3) C, = \/0‘67; (2.4)
1+—

So véi dap tran thanh mong, dap tran dinh rong phu thuoc nhiéu hon vao céc thong s6 hinh dang.
V6i dap tran dinh rong mat thuong luu sic canh (thudng goi 1a dap tran chit nhat), White (1994)

dé xudt cong thiic tinh Iuu lugng c6 dang nhu (2.1),v6i C, ~ 0.564 + 0.0846% (2.5) khi %32.

* Ché do chdy ngdp:
Hn

™ =z

Vé6i ché€ do dong chdy ngap, cin dua vio mot hé s6 chdy — ~ H
ﬁ /_>/7 -

ngap K dé thu duoc luu luong chdy ngap. Cong thic tdng

quat: — — 1
Cho dap tran thudng, Brater va King (1976) dé xuit cong é’ ~
thic xac dinh hé s6 thuc nghiém K nhu sau: Hinh 2.3: Dong chay ngdp

3 0.385
H,\? .
K =|1- (7") (2.7) Trong d6 H, 1a chiéu sau nude ha luu tinh tir ngudng tran.
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Wu va Rajaratnum ciing dé xudt mot cong thic: K =1+ 1.1627” —1.331.sin 1(#) (2.8)

Dap tran thanh mdng

* Ddp tran thanh mong xién goc: A

Két qua nghién cttu cua Borghei va cac cong su (2003) cho
thay hé s6 luu luong C, c6 thé tinh gan ding theo cong thitc: Dong chdy |

(2.9) - /
C,= (0.701 - 0.121%} + (2.229% -1 .663%} Trong d6 B/L

= sinf ; 0 1a géc giita truc doc dap va chiéu dong chay. Ong
cling dé xuat cong thic cho hé s6 chay ngap nhu sau:

4t ban
Hinh ZJ\A %ép %ra‘n Xién goc
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III. THIET BI VA TIEN TRINH THi NGHIEM

Ming thi nghiém 1a mang kinh c6 chiéu rong 200cm, chiéu cao 25c¢m, chiéu dai 1920cm chua
ké cac phan phu trg, do doc ddy biang 0. Mang dugc ndi v6i hé thong tudn hoan trung tam qua
hai bé dém va hé théng ong, van, ddm bao cung cap luu luong khong doi trong sudt méi thi
nghiém. Thugng Iuu ctia mang c6 bo tri bé dém va hé thong loc dé lam 6n dinh dong chay,
cling véi ¢6 bo phan ric hat dé phuc vu do dac trudng van téc. Cudi mang c6 mot ngudng thanh
mong va céc khoi bé tong 1ap phuong dé diéu chinh mic nudc ha luu dap ciing nhu do dac dong
chay.

Doi tuong chinh ctia cdc thi nghiém 1a hai dap tran thanh méng va dinh rong (chiéu rong 40cm)

c6 mat cat don gian héa dang chit nhat véi cung chiéu cao 10cm. Ching duoc lam bang
composite, son tring, gdom c6 phan xién géc 45° dai 2m va phan vuong géc v6i dong chay & hai



dau ti€p gidp véi thanh bén clia méang. Tai khu vuc nghién cttu, ddy méng thi nghiém ciling dong
thoi duoc 1am tring dé phuc vu thu hinh.

Khu vuc nghién ctru Bb réc hat

Ngudng cudi mang

Budng nudc vao

L
25N e HIL PV
 J t

_/
Dap tran xién géc
!l May vi tinh

Hinh 3.1: B6'tri mdng thi nghiém

Pudng nudc ra Cac khai bé tong
—]

Phia trén dap tran 1a camera CCD d6 phéan giai 1 Mega pixel, két hop v6i phan mém Video
Savant 4.0 dé thu hinh dong chay. Chiéu sau dong chay dugc do dac bang céc thudc do nude ¢
do chinh xdc t6i 0,1mm. Ngoai ra con c6 cdc thiét bi khac dé xdc dinh van téc, luu luong, 4p
sut dong chay phuc vu cho viéc tinh toan tén thit cot nudc, tén that nang luong va xdc dinh hé
sO luu luong.

C6 téng cong 14 thi nghiém v6i dap tran thanh mong va 12 thi nghiém véi dap tran dinh rong
da duoc tién hanh. Véi dap tran thanh mong, c6 2 muc luu lugng duogc phan tich sau la 161/s va
351/s. M6i muc Iuu luong ¢6 4 thi nghiém véi mitc nuée ha luu khac nhau va tuong ting véi né
la ch€ do chay khac nhau: chay ngap ém, chay ngap véi nuGe nhay séng, chay tu do véi nude
nhay, chay tu do. Con véi dap tran dinh rong, c6 3 muc luu luong 1a 161/s, 201/s, 351/s trong 5
thi nghiém khéc nhau duoc phan tich, bao gom 4 ché€ do chay nhu vé6i dap thanh mong.

Céc thuat ngit Particle Tracking Velocimetry (PTV) — Xdc dinh van toc bang phuong phdp theo
dau phan tir va Particle Image Velocimetry (PIV) — Xdc dinh van t6c bang xt ly” anh phan tir —
biéu thi hai hé cong nghé xir ly’ anh da dugc thiét 1ap dé trich xudt trudng van téc an dudi cdc
buc anh hat. Dong chay duoc rac hat tir xa v6i mat do thich hgp truée khi qua khu vuc thu hinh.
Céac hat nhua néi lam bang polystyrene mau den, dudng kinh 3mm, chiing dii nhe dé theo dong
chay dé dang va tdn xa di 4nh sdng dé mo phong trudng van téc bé mat ctia dong chay.

Vé6i mébi thi nghiém, 1 bd 401 bic anh dugc chup lién ti€p & tin s6 30Hz va xir ly’ bang cdc
cong cu PTV (dung phan mém clia Kadota) truée khi chiing ta thu dugc 400 bic hinh trudng
vecto van toc tic thoi cua dong chay cling v6i cac ma tran s6 liéu tuong tng. Do cac hat duoc
phan bo ngiu nhién nén cédc vecto van toc sau dé duoc noi/ngoai suy dé tich hop vao cic diém
nit ¢d dinh trén dién tich nghién ctiu. Tir bo két qua d6, st dung phdn mém Matlab chiing ta c¢6
thé thu dugc gid tri trung binh, do léch chudn, va nhiéu thong tin can thiét khic.

IV. KET QUA VA NHAN XET

* Truong vdn toc cua dong chdy:
Dong chdy luon déi huéng khi né t6i gan va vuot qua dinh dap, chiéu dong chay c6 xu hudng
ti€n t6i vuong géc véi truc doc dap. Hinh 4.1 thé hién trudng vecto van toc ctia dong chay trong
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ché do chdy ngap va chdy tu do qua dap tran dinh rong. Mdi vecto thé hién chiéu va do 16n

twong doi chia van t6c tai mot diém. Cac dudng c

1

000 -

(a) Ché' do chdy ngdp
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ong thé hién dudng dong cia dong chay.

(b) Ché'do chdy tw do

Hinh 4.1: Truong vdn téc cua dong chdy qua ddp tran dinh rong xién géc

Song song vd&i viéc xur ly’ hinh anh bang cong nghé PTV, cdc két qua tuong tu cling thu dugc
nhd phan mém Davis 6.2 tng dung cong nghé PIV, muc dich chi yéu Ia so sénh va kiém tra
trong pham vi nghién ctu nay. Hinh 4.2 1a két qua truong hop chay ngap véi nudc nhay séng,
thé hién trudong van toc clia dong chdy trén nén van toc trung binh (a), trén nén hinh anh goc

(b), va trén nén cdac duong dong (c).

(a)

" (b)

Hinh 4.2: Truong vdn toc cua dong chdy qua ddp tran thanh mong xién géc

* Sw bién doi vdn toc doc theo dong chdy:
Xa vé phia thugng luu va ha luu dap tran, van t6c dong chay gan nhu hang s6. Dong chay dugc
gia toc khi tGi gin dap tran va giam toc khi roi xa nd. Gia tri cuc dai ctia van toc dong chay qua
dap tran thanh mong xién goc dat dugc ngay sau dinh dap trong truong hop chay ngap va ngay
truGe dinh dap trong truong hop chay tu do. VGi dap tran dinh rong, gid tri van téc cuc dai dat
duoc phia trén dinh dap. Diéu nay c6 thé duoc minh hoa thong qua hai do6 thi bién doi van toc
doc theo duong dong trung tdm ctia mang thi nghiém dudi day.
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(a) Ché'do chay tu do (b) Ché'do chdy ngdp
Hinh 4.3: Su bién doi van toc doc theo dong chdy
Thanh phan van téc vuong goc véi dap tran déng gép chu yéu vao su thay déi van toc dong
chay, trong khi su bién ddi gia tri thanh phéan van t6c song song vé6i dinh dap hau nhu khong
dadng ké. Vi du tir thi nghiém s6 1 v6i dap tran thanh mong s& minh hoa diéu nay (hinh 4.4).
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Hinh 4.4: Sy bién doi ciia cdc thanh phdn vén téc
Mot hién tugng déng chd y’ 13 van toc bién déi theo 0.35
kiéu tuong tng vdi sy bién doi cdu tric dong chay. Mot | _
vi du tir thi nghiém s6 3, trudng hop chay ngap véinude | g 3
nhay séng sau dap, cd bé mit dong chdy va van téc %
phan tich dugc doc theo ciac duong dong déu thé hién | g %%
nhitng thay déi dang s6ng, hay dang hinh sin (hinh 4.5). | B
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=
Hinh 4.5: Su bién doi van toc
£ Su bien déi dic trong truong hop nudc nhdy séng e me %65 s a0 560

tinh dong chdy theo chiéu rong mdng:

Vé phia ha luu dap, dong chay hoi tu vé mot phia mang va & phia con lai c6 thé quan sat thay
hién tugng tach dong. Van t6c dong chay trung binh 1/3 mang bén phai cao gap 3 dén 4 1an van
toc trung binh 1/3 mang bén trai. Bo phai kénh sau dap tran xién géc noi dong chay tap trung
chiu anh hudng ctia x6i 16 manh hon va can nhiing bién phap bao vé thich ddang (Iuu y’ quy udc
phai trdi nhu hinh 4.4). Tix bén nay sang bén kia mang con ¢6 nhiéu su khic nhau vé dic trung
dong chay. Trong nhitng thi nghiém véi bo tri dap tran xién goc nhu th€ nay, muc nudc trén
dinh dap tran phia phai mang luon cao hon muc nuGc phia bén trai, trong khi van t6c dong chay
qua dap phia bén trai thuong cao hon & phia bén phai. Hién tuong nay c6 nghia thuc t€ trong
viéc thiét k& dap tran, chon cao trinh dinh dap va chiéu cao tudng bén thich hop.

07 Muc nuéc trén dinh dap
@ 08 4 ——Phai
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Dinh dap tran: tir phai qua trai Cu ly tir mép dap thugng luu (cm)
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Hinh 4.6: Sy bién doi cdc ddc trung dong chdy theo chiéu dai dinh ddap
* Hé s0 luu luong:
Luu lugng qua dap tran xién géc (trong nghién ciu nay 1a xién géc 45°) cao hon nhiéu so véi
luu lugng qua dap tran vuong géc véi cing mat cat dap va chiéu rong kénh. Chu yéu 1a do chiéu
dai hiéu qua cua dap xién géc cao hon, ciing v6i mot hé s6 luu lugng tuong doi cao. Diéu nay
cling dong nghia véi dau nudc trude dap tran xién géc duge ha thap hon so véi trude dap tran
vuong géc trong trudng hop chiéu rong kénh va luu lugng khong dai.



Tir s6 liéu thuc do luu luong va cot nude cla cac thi nghiém, hé s6 luu lugng (C,) dugc tinh
todn va téng hop lai cho tiing loai dap tran khac nhau. Céc hé s6 chdy ngap K dugc tinh todn
dya trén nhimg cong thitc da dé cap 6 muc II. Két qua tinh todn C, cudi cing dugc so sanh véi
cong thic da c6 cuia Borghei va v& trén cling 1 biéu d6 nhu hinh 4.7.

Hé s6 luu lugng va dé ngap : Hé s6 luu lugng va
0.8 = 45° s& Froude cua dong chady thugng luu
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(a) C,va do ngap H,/H (b) C,va sé Froude thuong luu Fr,
Hinh 4.7: Hé s luu luong ciia dong chdy qua ddp tran thanh mong xién géc
* Cdc ché do chay:

Véi muc nude ha luu thap, ch€ do chay la chay tu do, phia sau dap thuong cé nuGc nhay hoan
chinh. Bén du6i 16p mat cua dong chay sau dap tran 1a mot dong chay xody cuodn véi chiéu tién
v€ phia chan dap (I6p ddy), roi xa dap (I6p mat) va chiéu tién tir bén phai mang vé phia trai.
Nué6c nhdy chi€ém wu thé & phan bén phai méng, vé phia bén trdi, dong chay c6 dang ém hon.
Khi tang muc nudc ha luu, nuGe nhay s€ dan bién mit va thay vao dé la nudc nhay song, roi
dén dong chay ngép, chay ém. Véi ca dap tran xién géc thanh mong va dinh rong, nang luong
dong chay tiéu hao qua dap dat gia tri 16n nhat trong truong hgp nudc nhay hoan chinh, va nho
nhét cho trudong hop dong chiy ngap hoan toan. Dong chay réi va hon loan sau dap 1a tic nhan
tiéu hao nang lugng.

V. KET LUAN

Két qua cha nghién ctiu ndy cho thdy dong chdy c6 xu huéng thay déi huéng ciia né tién té6i
vuong géc v6i hudng dinh dap. Hién tugng nay con kéo theo su khdc nhau vé muc nuéc & hai
dau dap tran xién goc, su hoi tu dong chay vé mot phia mang thi nghiém & ha luu dap va su
bién déi trong phan bo van téc dong chay. Trong ché do dong chay tu do qua dap tran, niang
luong bi tiéu tdn va ton thit cot nuéc 16n hon & trudng hop chay ngap, tuy nhién dong chay
ciing tré nén hén loan hon va kha phic tap, khé c6 thé trién khai cdc do dac vé6i do chinh xdc
cao. Nhiing hién tugng thuy luc xay ra & 1an can dap tran dinh rong vé co ban giong véi trudng
hop dap tran thanh méng, tuy nhién ciing tén tai mot s6 khac nhau dang chd y’.

Trong cing mot diéu kién (chiéu rong kénh, chiéu cao dap, luu lugng), hé sd luu lugng cua
dong chay qua dap tran xién géc (C,) luon cao hon hé s6 luu lugng ctia dong chay qua dap tran
vuong goc (C,*). Két qua thi nghiém cho thay ty 1¢& nay twong d6i phu hop véi C,/C* = 1/cos¢g
vGi ¢la goc xién cua truc dap véi dong chay (hinh 4.4).

Dai tugng nghién ciu cta cac thi nghiém nay la dong chay nong trong kénh hd, vi vay cac két
qua phan tich danh gi thu dugc chu yéu Ia véi dong chdy mat. N6 gitp ta thu dugc nhitng hiéu
biét quan trong vé biéu hién va cc dic tinh ctia dong chdy qua dap tran xién géc cling cdc hién
tuong déng chi y clia né. Tuy nhién ciu tric khong gian 3 chiéu ctia dong chdy va cic biéu
hién clia né néi chung, ciing nhu su phan bé van toc va chuyén dong xody cudn duéi 16p dong
chay mat sau dap tran néi riéng mdi chi duge mo ta so bo trong nghién ctu nay. D6 1a nhiing
chu dé can ti€p tuc duoc nghién cttu véi su trg gidp ctia mot cong nghé do dac 3D hoan chinh.



Mot giai phdp kha thi 1a viéc tng dung hé thong nhiéu camera két hgp v6i chum tia laze va
thuat toan xac dinh van toc¢ bang phuong phdp theo dau phan tir trong khong gian 3 chiéu (3D-
PTV).

Song song véi nghién ctu nay, mot mo phong dong chay khong gian 3 chiéu st dung chuong
trinh FINEL 3D gém mo hinh phi thiy tinh 3D va mo hinh chay r6i k-¢ cling da dugc tién hanh
boi nhém nghién ctu cha B.A. Wols (RIZA, Ha Lan). Tuy con mot s6 diém khac nhau nho
nhung céc két luan quan trong thu dugc tir mo hinh da khing dinh c4c két luan trong nghién
ctu nay dugc trinh bay & trén. Cdc diém khdc nhau l1a ddu mai dé phét trién céc nghién citu tiép
theo cho thuc nghiém nhu vira néu, va cho mo hinh dong chay dé c6 thé thich tng t6t hon véi
nhitng bién d6i dot ngot trong hinh hoc, moé phong dong chay chinh xac hon. Ciing cin tién
hanh cdc nghién cttu rong hon cho dap tran xién goc véi cac dang mat cat va cdc géc nghiéng
khac nhau dé c6 dugc cdi nhin toan dién va hiéu biét chi tiét vé loai cong trinh ndy.
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ABSTRACT

This report is the conclusion of a series of experiments, which were performed on weirs
placed obliquely in a shallow flow. Its purpose is to report on laboratory investigation on the
flow over different types of oblique weirs, including behaviour and hydraulic characteristic of
the flow, different phenomena in the neighbourhood of the weir, hydraulic parameters and
physical laws that govern the process. Two different types of impermeable weirs, a
rectangular sharp-crested weir and a rectangular broad-crested weir, both placed 45°
obliquely to the flow direction, were tested under various flow conditions. Flow velocities were
measured using PTV - Particle Tracking Velocimetry technique. In conjunction with Matlab we
can get almost necessary statistical information. This report also aims at a quantitative view
on the energy loss and the discharge coefficient.

Various phenomena like vortex, hydraulic jump, undulation, flow divergence, flow
concentration, etc. were observed. It was shown that the flow tends to change its direction to
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perpendicular direction with the weir crest, and causes different flow behaviours, namely the
difference in water levels at two ends of the weir, the flow concentration at on one side of the
flume behind weir, and the variation in flow velocity distribution. Generally speaking, the
hydraulic phenomena that happen to a broad-crested weir are similar to those occur in the
neighbourhood of a sharp-crested weir, although there are some remarkable differences.



