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Dade: 03 -o1- 2 7 |
Expanﬂmen* No. 0

|

JE’XPeﬁ'umml» Name: Flow -H'moud'\ a ~venmtune Fflime..

4. Trdnoduelton ;

4.4 Flume::

* Flumes ave open chanmel flow seehons that fomce Flow
Yo avedenate. Paedevation s Pnoduegcl bd comvengig
the Sde walls Yo?éama e boHom ow a combinaton

o both . Flumes ame clas";afned o fonce A ans1Bon

daom  sub-evidical o super —anfical flow.

o Such a Wﬂé’l‘}%ﬂ anuses Flow o pass 'H'mzwca%

} awtical C\QP‘H’\ a]L:ﬂwme Mypoak . A+ the m&ﬁaa\‘ deP:Hn e

3 enevigy 15 mmimeem oond dheve 5 dieat YJQJ&tHoYBHiP
be\w ’Pn_e watew ead and flow head. Howeveow '

3
0
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|12 Venhoe —flume. !

. VQY\'}HYI& ﬂwmg hgw 4 Qaﬂvgﬂa?ﬂﬂ -520;”071 ,; A -WmomL
section and a dfvewa?n@ so0¥on. A aovitvaol Flume

that aompyises A shovot consinuctod sector
- Ffollowed bd oNC. e;cpcmd?n@ 1o vionmal width .

e The bed level 1s kepl 1’\0'{0?%0’70‘}11[.

* The streamlngs voum Pmroanel to ameh othew ot |east
oveve a shovt Astanee Mpsvlmémm OJQ _H,l o qu( e .

2. Theowy !

2.4. Dischange. o} Fvee Flow CondHon !

K Tn case of foee flow flume , the Vé\O@ﬂ}f of flow at the
{ thooat of the Hume 75 awam‘en than the enil§eal

!' ve\oe(’r}d. Toee flow 5 A‘J(\Z)“(O‘mac'l ot the dOW'né’MQC{Yh

| a,orPd wond
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ccpsjrr{éd;h«\v the. evtnance. seotion .

N\ PO .
| . Y

o e

P.a. 1b. Foee flow aondHiom .

211 Reguined framula fon doece oo eondiHiom
“Theowedea) ci‘n%a\nan@e:
Qs = (%) Jg b (1)

Whene, Bis the head measuned suffieiontly upsheam
of the flume , b % the width of the vevbuve flime
ot the see moat s00F0m.
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\[QT\M slbmenged Flow Gonditon :
* Fovo ho submenged aondition , the velodiy of Flow

/ ot He oot $s always less Yun evitieal veloe‘ih{
!z'amd hevice d?éahamae Pas{iyg Wm’(@h Wil e ac

; funehion of e diffevience  belween the. depth of flow
upstoccm of the evoance section and at Hhe. oot
Fuetheo simee the. VQlod’H’d of flow atha thood 75 Jess
Hhan e, ovdiBcal velocfﬁra-

o The d?aa\ncmae Q Fqﬁé}y\a thmo ud\ the thmg) anx)

- be cdoulated by measuning e dophh of Ao atdhe
entwance ad dd Hhe Hmoad of the Hlume. and

; QPPldcl"fa the fo”owfﬂa formmula.
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———————— ———————" A._._..-____———/_’——‘_’_‘_

.&5 \]zﬂ(ﬂv Hz) j-—Mz (1>
Co-effietent of d?se\wcmaé- ;

Wheve , Qg = Actual d?ﬁ@hmae
| By, = Theonelical ol‘iéahcmqe
a = Thnoat Amea = ti{‘b

b= Width of the Hrmoat
= Deﬁ’ﬂ of Now atthe Hhrooad

A= Upstneam anea = 4 *B
B = Widh of entnance

A
M= =
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1 e

m—

caliboation deals wHh defopmvadion of ik amd m and
deve‘op He eq,wb‘im Q= 'kaﬂ, “The. Plo-}—h‘na of
“the calibnatiom eq/mﬁon 5 known as aal; nadis
aweve. Theve ave two diffenent wa s b devebp a
aa)ibeaton equation. TThese awe

) Ploting best i Ime by ex¢ estomadon.

2) Developing best Fil Ine by negnession,

:
!
|
|
|

By eye oslsmation

’l

As log @ = logk +nlogy » 50 O and g aome plotted

o log log papert» the fine. will vepnesert @ wight

e Diffonent schs of § and yf oe pbtad male
\oa papen Veeﬁf@ Y aong the. » s md Qldona Fhe
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"3. Ol‘)jea#veﬁ of_"-mzeipe{ro"'men;} :
f 4. Obsenvation of fnee flow condition amd 6ubm21f0@€d

Aow  condition .

2. Detowminalion of 4he co-effictent of disahange -

3. 7To plot actual d?sahémf@e wWith Y0€6PQQ+ 1o thepretical
Cl‘fﬁQ"\Q’(O@Q_ e plain Q\fquh papers .

4. To plot actual dischange with aespecto upsinaam
head T dhe loa'loa a«wa\ﬁq papev

5. Delowaimadion of prmen} of 4 from Hne la@—loa papev.

E‘Tho, expetimental setup Foo His expera?mefﬁ-% given beleco.
| | |
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41" Requined Apparatus:
Q) Vet ‘.JCIoLYmQ
b) Fremp

@ Flow mansuooing wiit

d) Resewvoin
e) Watove meten

5. Reocedurie !

To detevemine e thoonekea and the actual
dc'%dfma@ﬁ and e aoefficient of disdhange al fnee flow

!‘ aondiiom |

l

1)The dept o Flow suffieiently Upstnaam o3 Hho Jlame was

measuned and the tevaekieal dischange wsing egrialion(i)
was detenmingd.
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, d‘fso)\aﬂqa —v‘t;(siiﬂna Eq,: (i) was dalonmim od

;2>W Wﬂd?ﬂa of actual d%ahmae was Jawen an
hene dhe aveffictent of dischange usmy £, G 044
Was Forend .

T aalibaate the flume ($ona Fnee flow aordion and
Su\mefoged Tow condifion ) ba eye ostmation

1) PBot+The octua) dischange against the- aomae:s[)md‘n’na
upstream depth ks poted T a log log paper and
“Hhe values Fn and K a3 d2seussed Sn At 2.3 wend

dound . _

| 2) The Y)Qla-\-ﬁmsml) (= kd'? Wwos dQleOPQd .

|

Scanne d with CamScanner



700082

\0
Ve o aeoph : S ﬂ ﬁ,, L
/ Q (9‘\ F\gnagi';en) 5 (‘C"R‘\{ia t\j Og ;«i’ym
, 4 e
’ F@ de. Qactual dischan az) vs y (upstream de,o%mf
| WOL"’QY’> am‘)\h
6. Dada sheet ;

Chamel width , B = F75em Thaoat width , b= 1.82am

No d[Ae’rua\ o ao«nddno'n |6ubmeroaed Boto aondnhovn ‘ Meaom —

|Obs. | Dischamag——1——
s, | Dodhame s o T T B | Mol 4y, |, | s

o e B [0y
Qa (0 /5), (o) o) + Oy ;(cm) (em) )

4. 500  £00721 07 &8.20 5,90 07 79534 0.68

2 600 !fa.oo £779 0.72 940 690 0\F 20033 0.67

) 0.6¢

, 0.69
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——

f F_Calewlatiom ¢ .
' Obsenvation 1:

|

Fon feee flow comdition !,

Head of waten of upé‘}meam , H=%00am
Width of Hhwoat, b= 1.82am

Actual d?so,hamae  Qq = B00aN?/s

We Lemow,

13°)
Q= (%) g b~

, 15
= (245) "% Jogi x 182 % (8)
= F02.1 owP/s

5 T Ty
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Fow 5ub~me-aﬁed flow conditton:
Heod of walew at LLPj)meogm, o, = .20 am

i DQP'R‘) of flow at 'Pn'nod, Y, = 5,80 em

Chanyel width, B = 7.75 am
|

!

“Thwoat anea, a = Y xb
= 580X .32 = 10.56 am*

Upstncam anea, A= Y *B 3z
= 820%x 95 = (£3.55 am?
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 Obsewvaliom 2
|
Fown fnee flow eonditiom

H: 29.000m
b= 1.82em
- Qaz= 60pam3/s

We 1mow ,

1.5 |
By = (%) g b

= (25)" [93 x 182 X ()"

= 837.79 awd/5
Qa

QCH = Q,H
600
437 79

V)

1700082
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We kmow,

Qs = a2g (,-o) \!TJT/F

Vi

12,19 x | = 1
2x98| % (9.40- 6. 76) X NSO

f = 900-33 am?/s
Cps = —2o
Quy

- 600
200.33

= Qe+

5
|

|

i
Obsenvadion 3
Fown fuee flow comndiiom

H= 9,90 om
b= 1.82 am
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170008 2-

¥ Qi
| 700

— = O0.%h
[ 237.40

-
—-—

»l Fow submenged Plow aondHion :

- 4,= 10.550m
Y,= #c0em
B= 4.95am

a= yY,xb :(’-7.60;(1.82)67112: 13.83 am?
A= 4 »B = (10.55 x 7.95)em?

e
M=% = qwe 707

= €L.7% am?

x By = A 29 C&{,*Hz)

J'

I
\JI—-M1

Scanned with CamScanner



16 1700082

e INIININ, - TSP e e et =

Obsevvation 4
Fow fuee flow aondion

H=10.40 am
b=1.826em
Qa= 200em?)s
We Lnow,

1.5
- Qy (%) g on"”
‘ = (%) x J337 x 1.82 x(10.49)”

= 1040. 68 am?/s

G R g g
df Quy L
| i 200 2
| 040.68 = 07

Fon_submenged Flow condition *
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Ay, = a s 1
b7 N2 d) X e

)

= 104417 om®/3

Qa
Qs

|
| =M00 [ = P
!

o
<o
(B

il

1044. 7

EObéeTo\m,\% e,

eiFo'n fnee flow aondsdon !
“H: 25 1190 om
b= 1.23%2¢m
 Qa = 900’/

= 1829 X J2x 991 x (10.90- 8.49) >

|
JT=(o1y

e
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e ———————

Fomw submeWﬂec\ Llow aomdiiom :

iy = 12.00 cm
! d,= 9.00am
'B= %795 em
|

Q= y.xb = (9x1.89)am” = 16.33 em”

A= Y xB = (qur.’-m) em® = 93 om”™

_ Qa |6 3%
SN =L LONE
A 93

_ l
@‘{5 5 0\\1 2@ Ml"’(‘ﬁf&) W -

- l
= 1638 x{2x931 X (12-9) X -
1977. 54 am’/s

N 1= (0187

1)
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{. bsenvation 6

_Fow free Mow aondHion :
H=12.00em

b=182em

Qo = 1000 am?/5

We know,

Qe 'L%) J_bH
(Q/3> xmx lXQXOQ)

= 1029.85 am’/5
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.\’_W\Q know,

1700092
|
Qs = A J 29 (- !
| | \
| = 19.29 X [ 0 x981 % (13.30 - 0.50) X T
= 1514.97 am’/5
_ Qa
Cys s
_ 1000 iy
1514.97
Obgewva-\-‘no'n 7!
Foo fnee flow aondition: &
H= 13.35 am
b= 122em

Qa= 1100 ewd /s
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Fow 5ub'mena_e,c\ flow éb'ﬂd‘ijr‘?on: |

4,7 1415 em
Y,= 10.20 em
B= 775em

a-= y,%b = (10.20 x1.82) em* = 1856 em*

A= 4%xB = (14.15x 735)am* = 109,66 om?>

- a = 1£56 = 0.1¥
M A 109. 66
We know,

. \
O\,c_,)': axlzafth"&) fwy il

= 1856 X [ 2%0981 (14.15-10.20) X
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..... o

Vawiakion of Actual dischange, Qa (Q*Yp/ﬁ)
“Theowietieal dischavwge. Oyy (em?/ 5)

with ves Péf’-]f')’o

&

)
%
o)

| A : : e — - :
mun j;:’ EEEE AEREENEEA 7@:0@;‘{{@?@1\'\' Offdfﬁehmvae,, (
| [ ) 1

Aokual dch

c 50
e | 1‘ | 1| L1 |
I { = HEENEE 5 o B ; 1] fgl i '
I S O I o L i ) !
T e e AT T | | Q= _Mady
1 i | | Il '~ | 1 EIEEPT TENTT 1 | { : X
—600" | T rasJunnaNENEN, T W o> B AL 90 8
L = ns 51 1 8 5 o 4&7}7 ‘ 1| I

S Be0 L5461

i 58
. |
el

EEE FEENNEEEN S RN ' 0 O < o o o o e 5
HEEEE . f‘_.i".f‘i;i_"' T 3 3 ] (I A ﬂ’f“ NN ENEEE N 1] 4200"720{ '
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41 ‘Gilﬁuld}io'n From plaim awqph i

Fow foee flow apndidson °
Foowm 8'anh we_ Jalke +oo Po‘im‘*s A (:IQO) ’540) Gk“ﬂd *

B (1200, 900)

|
|
| -4 _  900-540

A 9‘\ Q = = =),
| 4 = o, 1200 — 720 o

Fov 5”‘DW\QWQQ<1 aondifiom *
We taue two poimts A(9¢0, 640) and B (470, 920)
- freom armph .
980-60 _ 4 oo

{‘ s 0, - Hf&h o
o s Ay, 1447 — 960

|
79 Qaleuld-‘i’m faom log-log qraph:
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Fovo 6ubmenaed flow coﬂd 'ho'n
- Foom graph we get,
! Qa, = 200 ew?/s , Rd =44am
|

| Qa, = 1500 cm?/35 47 = Haem
| loa C_&L loa< )

o E'KPO'ﬂzfﬁ‘ of d, Nn=
loaC > ‘0@ CT:;‘T

=l

ch Soce flow eomdition !

@ Co-effisiont of dischangs gy = 075 [Foom caleulation]
el [Fno-m plain amph]

.53 T -ka-loa a‘mpﬂ

) o-efficient of dischange , G5
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9. _Disawsston ¢

D"The ao-effiatent of dischange al foee Flow
condition 75 langen dnan Hhak of at submenged

flow condifion . “This ww due to the foiational head
p ad submenged condition

105505 Fomd hddwaulfa jwm

) The eu(PO'nQY\'\‘ of waten head mtupﬁ'}neam, H was
1 da,\ﬁdéréd }wo'm —}heme%"aa\ vva[ua due +o the
‘ .expen‘i’m*rh\ N0 and fw?aﬁma\ losses,
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E A 667@11 ments

| ., .
4. What awe he advam-luaes, duéaclvav’lwf'a@amﬂd Ug ;
oFa Ventuwy $ume 7

Fnswen ;.

@) AAVWI‘}&Q&S of ventiems Hreme !

| l> & veduced viclativel { h?@h head 1055

|
j"> Most wéims aneate a dead waten zome upﬁjmea‘m
‘ of e metalladion which @i sewve as a sehing

‘ bagin dom  sodiment and othen debwrs Pnesem‘ m
Mo flow , Bud S venhuni flume , no dead woden 15
onealod .

m) The ve\ooﬂ—a OJL ﬁow a}—H\& Hraoad section 35 A
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- e

b) Dis-adamiages of ventyo! Fme :

/ D A ventunt Fheme. has a dis- acivam'ju@es Fhad, Hee ol

- “Qla"“fel‘d small head diffewonce belween the
| “pstoeam  seatiom and avwical 62@#01/:,

D) Uses of venhent Fueme ?
Y Venhodt fume 05 wzed WMQ’("( m 7’*0’”78‘“\’"‘"” ol
\'FO'F measuw;'y@ d%éﬂhﬁtﬁae

) A% also usad as on oudle of aoona) Yo supply w
N e fild ow dns—}mbm[moa canal .

ader

‘ 2. What 35 the diflenence behween fnee and
6ub'mma€d flows ¢ How eam you pwoduee 5ubmem@@y

Scanned with CamScanner



27 | 70008
.

R

In labo'ncutoﬁmd f)wme 6ubmwﬂ€d .a%w Al
el on —Hwelmnne,

be paodueed bd Placm@ on obsta

53041071 with cevdain avﬂ-}mn, when Hione. 15 M0
f exlﬂm\ae oF enitiaal section and hddwau, '@ JM‘TT)P)
-5ubmeﬁ@€d Flow ccouws M the Hume.,

! The. ~watio Mo/, whewe Ha= downstnaam
f! Wd@ sunface de_Vﬂ‘Hm measb uvned Abhove the LT

e sk ?6 ('A”éd wbméwg)e’h& foa-'fo é'fl Mbmero@ed
How o d,w}m@e oven the wén depends upon 4he
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Date: 20-01-2021
‘Expeviment No, 0o

j’éipgﬁ'lmem‘ Name ! Flow 'Hmouah a Pavshall fleme .

ﬂ'&ﬂodu@koﬂ -

* The peoblem with a ventud flume 15 Hhat Hthewe. 15 A
“e\ﬁt}’we[al sl head diHonence between dhe MPﬁjfﬁmm
se0tion avd Yo cotical seckon. This Woblam aon be
ovencowe. by des‘iawfm@ a flume which has & aprhaacted
treoat seetion Sm which editeal flow occuns fllowed
by @ hont length of 5u[>evacn‘341°m\ flow and a hydnaulie
Jump ot e et seelion.

‘ A}lwr:e of s Hype was dedigad by RL. Pacaghal)
Cand 415 widely wnown as dhe Rroshall fleome
| ngkoalla His fype o Hume 15 used W small

o ) P \

Scanned with CamScanner
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%dtm—e;'%gtj;’ﬂém M the dlow.
. HOWQVEY) , W‘]Qﬂ Qa hmvd bwmﬂe{] 0;‘ N0 4167 AQbﬁolﬁ

15 pecgent n dhe. shaaam , dhe. Raashall Fleme )
becomes mvalid , becatse depo £itiom of debars will
produce. tndesmale wesult.

o Avothew problem which aises with ths flome. 5 That
e fabacation 13 eo«mP\Taa)ch] and also fabdieation
should be. dcme, as pev neq;fnmmemL. 'Th?s expeﬂe’rmeﬂ'}
deals with the meas unement of d?se,hdmae us?n@ a
Pavoshall fluome..

A1 Roashall flume:

o A~‘>a-a5ha]\~oclwne GO'nSGIAZ o:c a bmoqA oek& OonvgvoaTna
| 5ee-§-1cm , A Mamow doumwawd 6|ope1"ﬂa Ma+ &Q'H(m
an quajnd 510,)‘:'(\8 d‘ivevoa‘.’ﬂa ()e,o:v\oﬂ. "The Neasom

— o ) o
section 15 menease
sthoeam section
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sEr e

1 * The P;;_BZ\_\“ﬂIma’ i) aéu’fxéd i&df;arﬁiie stouctne |
Owota'maila developed 1o measunie sumdace woten and
mnciaaﬁoﬂ Flows .

o The Renshall flome §5 now Foequently used +o measuve.
 Indushaial d?ée}wroaes, munkﬁpq\ sewen Flows and

influent ) elfluevit b wastewaken Haeakmen) plants.
0F all the. Fumes, dhe Pavoshall Flume % the most
neeoﬁvﬁéed ond Go'mmoﬂ\a used .

Appeoach — Convenging b :
PP Pt Pivenging chanmel
' [ _Ha section Jp, —
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P\
2 2 D_QVQbPT"QTﬁ of te Pavshall Fluwme

|
DeveloPanJr of Yo Rwshall fliame: kv,acm m 1915 by Paik
L favshall of fle. U.8. 461l Comyovvatiom gewnviee . Using

-iha Sub - cwilical Vewhost flume as fis saoting point, De.

- Roshall mvoduced soveval vadiaal modifieations with
b Im[moved Ventuni Flume — the mosh afoéfh{éﬁl of
which was a dwop i elevadion Hrmough the Fhwoad
03 the. Hume . “The. c}rooP Pwodu.aed 5(,{PQYMYN41C‘-5L) 30'0147
'ﬁrmouﬂl'\ —H\e, 'Hmoq-} of the }[wme With 5upe~ra0,¥0rhaa,
?flow, o*n]d ome. hmd YneasunememL 15 ﬂecesmwod '}U
deleamime dhe Flow male emeajr ld 5?7”?\?’(&1?7’8 the
wse of e Hume.

1.3 D@;“ﬁ«n of Me Pawshal]l Flume
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Sy —

| ( Qlevadion below that of Hhe Upstrazm clevalfon .

/ 7 ~\\A

| [/ o™ gett 2
| / f‘ A _)j‘ \\r)‘
f— /\\\ \ 23 (
\\\ ; P
. el ' oAV
7 AW
/ E N - g  gectio®
’ / — 4 /
:v,/' f,-') , z ~\v-.\\‘ :- .
]
i 1 /
z' ?
¢

m&*émw,@ 40404

Hg. 2.0. Fon shall Flieme |

9, me kina Procedune ;
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B
Fo submenged condHion

4. “The Hp and By, wewe measuwned

2. Qy was computed

| 3, Submvoaenae Wb/ Ho, was/aompukd
| Quomaeclipy WAS found

5. Gy was fund

6. By was meeomdad

1. Gy was found

24 Tacase of Foee flow condition :

I"The Pacro shal a“lwme, 5 o calibmatad device Te. Fhene
. ] k ) Aepth I2 W@!lk‘wﬂsht Pﬂ%'w Hhe
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'\\_‘\W_N B - - 7 e
* Ho 15 the head ot He prtmany F07ﬂ+ of messcoement

N vasics with flume dige (e.q. 155 % a d-inchflar

——

I’IW values of @ and m depeiti on the Hhwoat widdh and
ane. given m e acohowiﬂa dable

72&3(2 -1 Pavashall flume d‘n’éahcma dablo o0 froeo flow
‘oonditions ;

Opeffieiont C(l) | “E'mem"“ (n)

Thooat Widlh

1 | 0-338 | 155
2m T . B
3 . 0.992 .55
An 3.0’%;“1 e
1A 3.95 155
) .00 e
b2 8.00 L)
.59
.59
D
1.0
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35 —

Thood it | coiont © | Exporint )
wh | wa | e
| 25% | o4e | oo
T T, e
 dom 150-00 i
B L i

Qy, = 4w st 10098

Tn He above , Q % e froee clfsehcm@e m afs oW 15 dhe
width o the ot m # and Ha 75 e 929
mec\dina M

. Coefficient of &?50}1@@@..‘
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e ————————

2.2 Tn case of 6ub~mevaa€d How af)'ﬂd 410””

= Pmc@ﬂhﬂe of 6ubmenamaa Jorrs the Paashall
luome gven by 100Hp/Ha - Hy 5 Hhe down steeam

AQP% measined faom He invent datum. when e
‘pevceniage of submengedioe exceeds 0.6, Hhe
d‘l’ﬁchcm@e 'Pm%ouﬂh the. Renshall Flume 5 veduced .
“The_ dischange (R) ean be found ué?wa the Hllocoing !
Table 2

| Hume size .
| -3 n 0.5

6-9 n | 0.¢
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Fow :submewaed ;lo&, a dep-}hr of flow Yt)ééaé——}r;l;;
Yaken upstneam ( Ha) and downstvoeam ( Hy)
Y Hy /Ha 1 queaten 0w equal o 51 then 95 a

I5ub~mma€d flow . 44 thene. 15 submenged Flow
;’de“f”\"‘@"? need to be Amade. S ondew oo the

faeshall Oypme o 00 I, PnoPeYold.

‘-'The d?éd’wmae_ C@) 00N \oa 3C>Lmd %?ﬂa ’HW- acénowfna
| eq,uq-h‘cms oand able *

“Table 3

\
i
1

5ize. of Hlume MulHiplying fa&ﬁ""} Y
1H 1 i
\ 4
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e ———

’ Q"ne} -

Bnee fows Cremection
* Qoomaackion = M (0.000130 P21 2284 5)
 Wheve :
o5 W/,
e M= muH;P\:l,‘.,,a Lok
Al vanious @ values awe Sn 35, Ba 15 in feet , amd M
% vawies in itz

30b jeg#vas of the exFQYaTmen-F:

s A. Obsevovarion of e How chanaclevis¥es fon He
- ‘neneasing ufx-}memm\ level .

411 M A1
Oa4/) N
I Teel U
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e TR

4. _Expesiment 6Q')up_.'

|
£ |
= ||
Ry |
f f
P
—

|
V|

e J
a L] [T
O e | | g\v /
—————— ————— ’ ﬁ’/

b e o I ‘i &3"5’ Ve Gz 73

Pump ——— L

[

\?,a. VR 5Q1Lup Jon free flow Hmou@h o panshall

lume .
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5 Data Sheet
Chamel wWidth | b=F60am
- Theoad Width | w= 310 0m

fl;lfo 'A‘d““j Fwee )flow azmc\ %on : 6»Lb‘rﬁm@€d 7£|0W QO’”AH"OY’ '
0 g, T M Gy ey lMeam Ha [ Ebméubmem—F 6y, Cas Mo
Ccm35) : Cam)| ém"/5) J( @"9 @m) 19€7) (: /) (emg/ﬁ) s
[T | "(”“/Hb)
oA 1 X 100 ’

Fr—— |

A Boo 7.0 119356 o402 Eb‘45 335 06l 9882 0,63

r | | |
2. 600 80 14626 o.4:; ;4.40:3.90; Bl 0.595

J i

J T

3. 700 &7 Ianl 040 "4.55‘4.10 054 13425 0.52. |
« | — I

4, 800 @.4 9562 042 970 50 052 1990 2 o4oi :
- — l é'

) 0.4 QMO-@ .'0.49_{ :

.50 | 0508.87 040 3
/ =

Scanned with CamScanner



fi

700082
-

E

|
4

] © Qaléula-ko?n 2 )
/ 61 Tn case of $ace flows
~ Chanmel widdh , b= %.60em

- Thweat width | w = 3.100m
| = 2,10 X 0.3927 mah
=1.22 inch
For 1.22 neh 4hwoat widdh ,
co-efficiend, @ = 041236
Eaponant 0 = 1.55

Obsenvation 4

Actua) dsdhange , Ga = 5003

500 X 3.5315 x10° /s
0.01766 F43/5

A}
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Obgen vation 2
Qq = GOOam3/5
=600 X 3.5315 X 10 ° 443/

= 0.02110 4%

i

| Ha= Ram = 0.2625 4

50, Ogp= CH = 0.4123¢ (0.2625)"55
= 005187 /4
nd 0y = Pa_ _ 00264119 - AT

Q4 0.05)87

Obsevvation 3 -
 Ba=F00em?/s = 0.02472 $43/5

= &Fom = 0.2854 #
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C\F’ Oy = CHY = 041236 (0.3094)!55

| = 0.06659 A3/5

|

Pbéenva*]‘ioﬂ SN

Ra = 900 em®5 = 0.03178 §43/5
Ha= 10am = 0.328]
Y1)
‘602 Q'}h: QHan = 0.4123¢6 (0.323015
=0.07329 f2/5

nd ay = 0037

| Gaie i)
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\r\‘__ e
= Obsenvafion 7!
Qa=N00 em?/s = 0.03885 7/

|

Ha= W75 am = 0.3855 4

S0, Q= K = 041236 (0.3855) "

; | = 0.00411 $43/5
1
0\7\& a,. = i038g5 _
| 0.004y - Al

fQ'Q In case of 5u]om£ﬁan flow ¢
? Foro 1.22 meh hnoat width

’, ao-effieientt @ =049z g

E‘lPO'fLEﬂ‘]" =55

Obsevovation 41 5
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45

—

= 0.0004 4%/

= 0.02861 H3/5

J » . A

1* Q-Es b O‘-B Gaowwe&fun
| 0.0286] — 0.0004
0.0282] f#43/5

1

Co-efficiont of d?aahcm@e e

Obéequ-h on 2.

.55
Qi{, :‘QHan = 041236 X O’?gg’

M

Ga
Qs
0.0 1766

0.0282]
0.63
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and @, = aHp = 041236 x(0.2099)""
= 003668 /%

| o Gy = Q- anmmee};o-n

= 0.03668 — 0.0005

= 0.03618 {3/5

13

= 0.59
0.03¢4]8

Obsenvah o) 3!

Go = F00am?/s = 0.00472 f3/5

Hﬂ: “+.55 am = 0.244%

B, = 400 em = 0.1345 St
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Obééw;&ﬁc);j—
Qa = 800en?/s = 0.00905 7/5
Ha= 9.30em = 0.3183 H.

Ho= 5om = 0.1¢4] H

" Submengen . I I 0
| geneer, My 5.30 = 052 <0.C

50, Qeommection Was Mot Jound.

: 155
S Q= OH = 0.41236(0.3183) = 0.06993 #%/5

'70.09\39\5’ - 0.40
0.00993

J Obsenvation b
Qa= 900 em?/5 = 0.03178 43/
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. ‘ofo%l#?f”’”f“ =
0.07559  ~

9

Obsewvatiom 6
Ga = 1000 en?/s = 0.03531 $3/5
Ha= 1.39am = 0.370% #

Hy= 5.90am = 01936 #

| Hy  0.193¢ -
| Now, il o 002 20

o, Qeonmmeclioy Was not Jound

)

] . .55
SQy = O = 041236 (0.3708) = 0.08860 H3/5

|

0.083860

Q“A Cd5 =
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-

“F o dcat o conddion] |
Vawiadiom 0F acteal dischange (G W

theaneteal dischange (G1s)

6001

g _ 860-420
3 - 2040-1009

VI

IRRRBERCAL kL INMRSRERSEEEE=S

I drschange

s ~600 T
' ] L
i 1 11 4 I
X & i

1700082

th vaespeet To

- eo-eHeiont of dféahtmg}e ]
% = Hf?‘f\ '
» '11’7(1

r”'
/

SENENEN i
1 1 : b
= NS
T
RN aEN
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: 11
HH1
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LFow 6ubmeroqed a%w dD'ﬂc)nhm

Vawation of actual dvsdwm ¢ (Qa) W"H’\ "f"e"’Pé-mL 1o
'Pnemw,ho,al disahange (Gﬁ) ‘ *
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6.3 Calewladion foom plain goaph '

Forn fnee fow eomdition !
Faom aaaph we take o po‘imLé A (1000,420) and
B (2040, 860)

42— Y, - 860-420 _ 0.42.

% =

Fov -5ubme,naed flow comdifion

Faom a'rmph we dare fwo Po?ﬂ% A (n20, 500) and

B(2240, 1000)
YS{H, _ 1000 — 500 = 0.45

SRR Np-%y 22401120
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= PSR T L L

Fom 6u\omewﬂed flow conditon :
Foom ﬂnaph we get,

&Q‘: 1774 S Ha,:5

iGaL: 600 , Ha, =15 l ( (moo

K Q

. -EXPOYlQﬂ+ of Ho, m-= Qa =iy =
loa (H“’/HAD 08 (-5—>

= |.h2

7. Result:
Fon Fvee flow condition:
Q) -eHictent of dischange , Cyy =

'b)do—dat;mavﬂ* of dné@)\m@ae Cyy = 042 [ Foom P)dm ﬂmPhJ
Y\'\‘ Of up %neam \'\eod n= 156 [Froom log- loa anqphj

- 0,40 [ Foom caleuletion ]
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& Disaussion

“Thene. %5 a diffenence bekoeen Hhe ap-efficiont of
d?éahmoae $onr Foee flow condion and 4 5ubmé‘ma€d
aondiion due o foietiomal head loss. 6The value
of expoment of upstoeam head was also a%cm@ed
due 4o the ffediomal losses and QXP@??meYlJn’ CPVOY0,
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T

r‘ B S — s - R SIS —
As's‘ignwwﬂ'F :

4. What ave e advom%cae ,d%advaﬂ-}aae and
we ofa Pawshall FHueme 7

Ansuev |

h’ﬂu; advontaaes of Pawshall Flume !

\> a+ s 5uPpo"m-}QA bd all m@ow open e ud
flow wneler mam}aa%mew .4 15 mone aceum&

1) GowneeRon aan be made Fon submengesee
| (up Yo 607%)

; ) 4k 35 suitable for powtable 0w powmanent
T '-v,vx-)—%or!\s .
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—_— | g
i beapmes qula

! 1) 4% the. submengence C/) exceeds 0.6 , 5ome
cownect ons ean he wade Fom submengenee
by addifonal calewlaon .

“The uses of Pawshall flume !

Djjf 1% Qo'mmo'ﬂ\& wsed m Flow “meaéwae’m@’ljr
of veriy lche_ Now ~vates (voluméjmi@_ Flow

vate ).
| h) 3+ 15 ubéd M waste water '«Lnéa}mzmt P)aml
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\“- p——

2. What % the diffenence bekoeen dnce and

submevaed Flow m labowoc}md Flume ¢ How can
douw pnoduee. Z?f'miﬂ Qe How ‘n a labmaony Flume 7
€.t o

What G5 the submengence oM
e flow ?
Aﬂswew

Foee flow thd\’non  Submenged Flow comdhion

| D f]-\- hdé O NANNoW gl DA+ has alange thraat
~in Raoshall $home. in Pawshall Fluone.

)T velodity of Flow of | ID The velocity of Fow of
Hhoat section % greater hnoak seetion 15 less
| —Hnam the antheal velodty.  Hhan the en nhaal veloedy

- “) 5“ 1% a\so k'noum as
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e ——————

e ——

aan ;Ffﬁm@é_ the Hhaoat seetion by wsing
0N obstacle at He downstneam,

The effect of submengedhae on flow |

'> Effeet of 6ubmmaeﬂae_ flow om the Pa-n&hd”
Aume 14 'gﬂea’r and 5‘ian'|ﬁecm+,

wse Fnee sundace

") Submengence flow aam aa
vovtiees Jomaed aound in an Idalce P?’Pe.

| m) 4 has aﬂveﬂﬂ‘ ?mPO-mL om Flow mate of water:
G o,
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Name of Expt. . ObéQTOY&'HO’ﬂ O} H‘\Jd'ﬂ)au h ¢ J wm]o

.......................... ® e8P s om0 e e0n s

i Sublaong

®sssssesssssen

Sessesasecs
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Dade © 31- 01- 202)
‘Expw‘imeﬂ No: 03
Expeiiment Name:  Qbsepvaldiom of Hﬂdﬂaulfc dump

A. Tvheoduetion ! o ) o
An open chavmd when a 5L<Pe~/acn'i+1aa\ flow 16 "fmo .
Change abvouptly o subevtieal flow, +he mesubt 15

wsually an abvupt e of dhe walew suwface . The
Jedune G5 wnoun as the hydmulie jump. & nesults

when Yhewe G5 a comdlict between upéMm and
dowﬂéjrwemn QO’Y"}Y‘OB Wm@h t‘}'mqb(@/lﬁé_ ‘H’lé. 58MeE. ‘ﬂéﬁ@))

o the chanmel . Fom exaple. ¥ the 4ups%e&m
aorrhool  CALBGS 5upejam‘3ﬁeal How and downstneam
aomheol dictate abenitical flow , Hen this condliet
a h doaulie jwmp , which passes
 of- O'Pﬂe‘ﬁ : %Jmu)fc
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i ————————
———————

the  Hydaaulie Ukmp s avealad axd e
Ohavaetonistes

= U : : ,‘
o = 7
vV v 15 > hy,
/,,1,'\ = )
—ys «—\ Fp
! 7 L4 S

© J
. »

Fg: 3.0 Hydwaulie Juemp 1 o homzontal nectamgula
choomel .

A ¥ 'mu[a . |

E %l j’OOW ?"f)
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H% 1700062

= (e D)
F = Fooude. Numbew o the appwoaahiﬂ@ flow .

122 Length of Hhe jump ! |
f"ﬂaQ [Qﬂa'."h oF HheL hddMuliaij 16 the hom‘igo'mlal
Felance. Faom e foont Jace of Hhe jump +o & point
ﬁmmed"i@fdd doym4haean Srom Hhe wollev,

—%’ - 9.75 CF.-—-D“O'

;2-3 Enengy Joss -Prm_jump:
The dotal loss of evengy  the jump.is eqial o the.
A owence. in spedidic enevigies bedrme and aften
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PO T
E\ QF';ZCZ'I‘HZ)

25 Heght of the. jump:

’Z'ﬂﬂe dffenence between Hhe depths aflen and
befome. Hhe jump s known as e height of Hhe )

Jump . dF1s gven by
I Hy = 4 d,

],'3. Objectives of the expm?meml.’

4. To obsevove, the. novement of hddvmul?a J'ump
for diHement dowmstream aondHions .

\\I = y (& ,‘T@A ‘.,.
QU
I
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T ok 4, v6 y, . dilfment vaes of G
m a p\a?n a'rmph papen.

4, Expem?meﬂlr 5€+up :

’i
‘ E I"’ﬂ j, 39@1?\\"—~_""" e e e _;",, e o 5 1 - -
| 7 o \L / X“>

| | Sleee ﬂac‘%z ' /

L_/T J Flow measunrg Lt { l 1
{
|
I

E | \l/ Out flow !
- E{'“ﬂ Rescavoie |
‘Pwm p Lé " ,
L ] , r—
AN Z KR
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e

5. Paocedune | :

D At Frast the depth of e flow was :neafuwed
- bedome the hdc\foaulfe_ J'wmp and H was Tiias CL,
depth y, .

2 Then, the depth of the Jlow aften the MAWM”@—
Jump was 'mpjasmed and o was sequentdepth o,

3 The veloies befowe and atteo hgc\waul?aj ump
woe measuwnad and henee dhe Fooude Numben
was calenlated and dne type of dhe. jump was Jownd.

4) Kinelie. enengy Foom Jhe equadion was Ao puded.
n) Efaq’ai@,ncd 0f 'HM_JHTYIP/ E2/E, was dofmpﬁed
 Soom e eqiaton

Nd e QH'QJOJ\HDP weve.
loss AE = BE,—Fi was found.
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¢ Dada Table
Table -1

AT P
5 R4y 4 E utd '
(0"1/5> (em) (am) @y‘@ ((O:i‘) g t‘fT = ] E’ of

- i L !

Z{ uﬂ)p \

1. 500 347‘1 49 Ho c,oo 42 545 08% 42 446 059

- 7i . — -

2. 600 ’34.74,35.2 | 1‘30‘4,.50 387 5 095 6 Al6 060

| |
3. 700 3959 n.¢ | 140700 387 5 179 73 '4.43 aerzi =
4. 200 4063 575 160 1935|358 450 1188 7.9 4.0 0.co
! | Nw)
. -
212 8 412 0.6¢ §
| §
77 452 1066
| LD 0-49
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_Table-2 “Table ' foe a-rmPh P]o-H{na

I i —
e e ———

o S T P TR P I O -
Oks E E, ;E, E, Y, d, T)‘J- ! émB/Q

A. | 0.59 ” .0-45 | 0.10 0.55-'31.54,579‘?.09 4.9 500 |
2. o.;;a 0.4#‘ 012 1 0.59 | 08.28 5.66 707 3.87 600
3. O~G;“04; 01 059 28.8 74 | 07 3.87 ;700‘7“
4, 0.66 048 013 062 25.99 553 | A066 3.58  F00
P —
| 5, fO.Gé 04 50.14 0.62 2.9 | 553 7074 | 3.57 | 900
- “';-zfvs.o%z 357 100(;
9’ 3.65 1100
339 1200
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4 7. Calewlation

-‘Qbém'\fa'}{oﬂ 4.
| Actual dischange, Qu = 500 aw’ [5

Upstweam DQP'H’] ,y,= hoem

Sequent Depth | o, = €.00em
HQ‘?&H of the kddﬂaulio_ qump , By = 4,7,

= (6-11)=4.9 em

Foz (zaa/? +1)1 I (zx—f?é i Mo SR

| 1.0]
Length of $he. hydwaulie jump, Lj = 4,%9.75 (Fo-1)
- 10x075% (4.2-1)"

= 34,92 em
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- Feom (5) and (i) =
E| - ,0-87 E‘z: 6.42
Obsemvadion 2
Ra = 600
4,= 130
4, = ©.50
Hj = 4,-d, = 6.:50-1.30 = 5.2 am
[ — \]g(q'ji“)l‘r 3
2 = 3.87
(4.-9)° G ’
E,-E, = 2 d) . 6.50~1.30) » L p
- 44142 4X6.50x130 i (')

—

42\ . (3x3.8f+|)%_4x3.37‘+|

X3.87°x (2+ 3.87")
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[
Y

Obgewvation 3:
Qo= 700 em3)/s

‘ d,= 1.40em

Y, = 700am

Hi= 4,4, = #-14 = D.60om
& (Qaiﬂ Z—T

R_\j_ﬁa. g) .

: ol
L—J — ]-4 X 9:7‘5 % (3,@71-— '> — ‘39‘59 am

(7-1.9)°
B i = A48

()

Er _ (@FRen® - 4R+

(i)

Ry

82 (2+F?)
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———
———

' Fa = (2 C+ D)2 —

Lj= 1.60x9.75 % (3.58-D" = 4p.c5 wm

9
S, = (?;35 I-éf??&b’ = Al &
BB Rt o - ()
E) 8Pt (2+ Fo®)
Faom (i) and (W)
E, = 1183 b= 784

_@5@@1‘ om 5.

Qo= 900 am’/s
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—

N (9Fv’+|)%—4ﬁ’“+| | 0.66 .
B C Rl - T — (ii)
| feom () and Gii) =
= 212 E,= 8
Obsexovadiomn 0.
Qa = 1000 em3/s
4,= 1¥5em
Y,= 2.00em

iPU_ 2—1.76 = 6. 2% am

\f(ﬂ%ﬂ) T .
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\\

Obsevvatiom 7:
Ra = 1100 em?/s

] d,= -85 am

4,= 840 em

Hi = 2.40-1.85 = 6.55 om

F*p :J(Qa}gl-.‘-I)l'_T
g

= 3.55

d
Lj= 1.85 x 975 x (355-1) =

F_g, - (8d0-1357
5 4% 185 % 840
| 3
= (872 +1) 2= 4Fa” +|
T

QFn> CQ+ Ffo’))

= 0.66

46.4% em

-~ 4.,/ 2 —/—_‘C')

(i)

|
$ L

T
TTTIT I I00 |«
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Fo = J (Rt +1)* —)
g

- 3-39

Lj= 2%995% (339 - = 4701 em

‘ 3
E-E - (265-2)

_ @
= 0
Ixoxeds P
Er _  (3F2+D%— 4Rri ) N,
e = = 0.6 —
E gF& (24 R%)

Foom (i) and (ii)
E‘: lg-'H EL: 2.46

| Whet Fo = 2:5 o 4.5 +them -Pnc_ jum); Y5 KnotoM) as
| 050'“0;,'1"(\@ J'me
| ental datadable

i (<}
jump 15

! lllllrvxl-;"v |!
BENVSRN BNV
8

6

T "l[llll(l’
|'L£svt‘ll f

Scanned with CamScanner



: 10
123458789
‘>__,_r-_.>

e ey

| 700082
f Hz. V4 Ffa

f

yrann 20

) with Ywépémt

PR

Ei

s

o

F)

Hy

HE T

E).)

S

Yon of C
to Froude numbern ¢

0
)

Voo

X

l
|

|
Wis

Hid 0

LIRS

LAR: N

DD Y L R
6B LOS Y

LIDNIH‘!J\'JH

B BB G BA RAEE &)
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PET
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9
uid
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Vamialion of Y, with wnespeet o o,

750

5,95

L s

7 8 9 10
I v 1 ‘3 67T K 1234856 b4
l MAARRY. NAAAANRAN
g B T M EEE TTTIARTT QY|)0
O O S TES
ENERE NSNS 11 I
- - S EEEE | - IW
: y,-l'.lr.l!.‘ T 7 l"
11 4 t - w
0 S o
'3 1111 E¥E N | - =
- e
4 ﬁ. 3
N — _ -
_ T .
! - “ ]
| | 1 I il
- !
0 | 3
| - -
e _ . o
— Aot — 4
e {1 i88

L §
@/. * ,u_
b bE e |
LIN ! :
N T
! [ ,
NCET O O I
) Wil L1 [ 1
_,/ " B! 1 1K
= . ///./@.., =
RN _M|
| NENT pr.,g, L
: LTV ENT m 15
| LT TTT N
ERENEN
M (O .@%
, ,
O T N I O
| g L8 A
M Ll O
T T 0 T i
| oo 5 B | ﬂ
T I
EEEEENED
bl k| ] | 1
_, EmE
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o i T

;, LQWQ'Pn‘ of -}M'hdc)wauha jump/ Lj = 39,59 am

~ Helght of the hydwaulie juwp, Hj= 5eem
poe o+ the hdclxoaulfc Jump = 0sai Ha']-l‘n@ jump

Eneﬁaa loss of the. jump, AE = 4,43
EH]'Q?QY\GZ' of the jump, ——‘% - 0.62

9. Drsaussion !

The expe:n‘i mental v&duéﬁ and e @way\n?aad values
)(m&h onal nesistance betroeen

vany due to e
-Hnlihom‘nel bed. Besides , srde wall contnaction
14 mno’rhevo faotm TThe change m the POél'\‘loﬂ

uiee. gate ean ahamﬂ?— The enitioal
1 m-}e_wnmLQ_
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. AT o |
s o &65|ﬂmmen43

4. What awe the different +pes of jumps aeaovoclma
Yo USBR classifieadion 7

Answex: Depend g Upon e Fraude nuwmbers , heoe
awe. fove ﬂpes ot hddwau\‘ia Jump: :

D Undeslaw Jump: Fon Fe=1 4o 17, Hhe. water
suptace shows e Lmdulation awmd the. Jjump 1

called yndulation jump. ]
VIDWQC{R Jump: Fom Fo= |7 to 29, —HMJMPJ%
S . loar} q -Pn'ﬁo"‘ﬂho‘d

%% oalled wealk MMP - As the ve
I amount of

| w ’c“"“’\d wm}owro'm and orn\d a &ma

_— 4.5 ,_mep
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\\---—-— -

!\V)M Fon Fo=45 40 9, the jump 15

Jonmed el slablished and slabilized and s

called a sleady jump . Fow His jump the
néngy d?sﬁ'lpa-h‘m nanges Ffoom 45 4o F0 Pewcmjr

Vﬁhﬂmﬂ J.“_"’"E: Foe Fo=9 and lomaeﬂ Hhan
Fn =9, the jump fowmed % called a stong
Jump . dn s aase a nough sumdace prevails
which aondains dounstneam fon a long distanee..

2. th does enengy logs oacum hzjc\mu'l(’_JWIPS?
A5 'toealla an enengy loss ¢

01 g U id mOVQS JC“’O’TYI H’ah
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—

3. What % Hatl waden depth? Explatn why a

——
—

hydnaulie jump moves upé’rnemm when Hhe Hail

water depth s gueater than +he sequent

: dqﬂ% and Viee vewsa .

Ansuen; Tail watew Aepjrh n¢ons 4o te wateovs
located Tmméd?a#dd dounstoeam head From a
hgdnaulte shavwchme such as dam Cexalud»‘ﬂg
mimtmum velease such as for fish waten),
spill way - bn‘idae om culvent,

—

e

Caged:
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5
T Coge 2 | e
| W
' /N
‘ | A0 Q4
é "\ (“)
| \(‘)(;{X
= Y
‘ b
») ‘ //}
- |/
’ V. _
/
B i e

~,

TYO AN A 7 n s
\ﬁ”'\;hz}\fw' fi] ,\3(1 5 A 7

p{a &0 HpJ\dt vz %’ﬂ&?h
2sahange

: e 0f d
5 Y, > Yy, for the entine 1aNg S

' P'“"’ere)fed apwon 5ills ane used to @
Wi e basm . o o} noves -

.ﬂ(,}“m%
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!ﬂ)‘gt;gl}ow-}he entine wange of dischange.
|
‘T)é[o}f,’na aPYDO’ﬂ ABOVQ bed lé\/el

? D) Drop $n Hhe charmel floom

S0, the hydnaulic jump moves upshaeam.

£
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RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY

Department Of Civil Engineering

Expt NO oo o(?ﬁ- -. ‘.'_ L ‘ : :

Name of Expt oo .E].?_ w ;‘b@néa&h | L’UQQ ac.k}.a. feesaes

' seessses

SUBJECT.............SE:‘:&W

DATEOFEXFP (A RX N NN NN NN N NN ]

DATE OF sus. :.J4-07.- 222, |

Emmeeﬂma }H&mﬂlll% 2
COURSE NO. :. QE .—3.7.’ ZQ‘ (,RQI,
30-06-0021 | oo
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Dote ! 30-06-202)

Expeviment No: 04

"_Expewo\meﬂ'} Naome ! Flow beneath a sluice 30&0_.
!

4.1 Tndoduction !

* Sldce e 15 a classical exam ple of dhe
enengy ond momentum Pﬂ‘im’nple :

e 5luice c&a 5 wsed N open ahcmnel o covol and
'{Oeaula’ra 'Pne. How as well as 4o mansune the i
dléehcm@e 0 the. channel .

o Sometimes s wzod o maise. the.
ond qmontiaim o aomatant opmod%ﬂa l '
T aajrbn conals. |

e Slulee ao&@,(% a\bo (Léécl 3(0 =

¢ The expeniment deals Wil

dischavge beneath a 4l
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4.0 Theowy - |

4.21 ngcmp'ho'n of e sluice aa+€
The dmple form of A sluice gate consisls of a hmgm}a' “
ohame]  bed ha\m% o vewtical aa}a whidh eom be 1.

1idled ventieally wp aond down .

i@ @ 4
¥ — — ———T
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IO Flow wnden a slujee @o&e 5 am exa-mple of

I aonv@nacfna aclow wheve +he aonwe@t Joren of Hee

/ equation fow d?sahcmae may be obtaimed bd
e‘lﬂﬁ#ﬂa the 4@834@9' 'enenaf% at sechions 4

and 2 s shown in Fig- 0. As 4he emengy

loss between dhe. sections s m(arﬁa‘fbla , we have

/ Hy = Hp_ (4D and 'Hﬂznéag)'ﬂe
Wit Vo
’ 5 2 4% -—Q{ (42)

Expwessing e veloaitias Sn dewms of Q, e abov

equation become.s 4

L O G
Hl"‘— Qabﬁ. ll dl Qabaz‘

2

Whene, b % 4he width of the

57mp|’ocd7ﬂ@ and meon ’;‘;;;:1:‘ |
obtaly | |

= by | 208

Q dl\J QH /H,_+ j)

O aHmm—l%’velg -_‘ :

Q= by, [ S8,

) +1)\
A .;J s '
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TThe 5malil?;raécrluei-i;?‘oh Ov'n a(low< ve\oeﬂ& due '[‘o v75aou5
nesistanee. betweon seotions 4 amd 2 moy be
allowed o bd a oaoeffiolent €y, Then

c R Cv bﬁi \l (ij/z‘,+ I) @6\

e coeHicient of wloajﬁrzj ) vames 1M Hhe =
0.95 ¢ 0y £1:0, depending on the geomainy mt-
flow pattem (exprigssed by Fhe vadio
JiicHom. ~The, downstream cle[y’h Y, WAy be expessea
05 & funcion of the gate openimg aa,i.e;

Hp\: Co Ha gyt (47)

Whewe (0,15 e codffisient o contaaed;

Gomm oMy acceptad vajue of 0.6! |
of the. nakie Wy /y - TThe moodmhym
*\w-jd- DCLUYS aP{maxi'm !
o the gate omn"mg |

G = Gccvbdq @c
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¢ ahove eq;xoénmcom also be wrtten s
Q= | €4.9
b Gdbda 234, (§49)
Whene | ¢y 15 the coetfietent o dtﬁa\\mae and 15
Iétjtumc%o'n of G »Cs) by 4g ,ond o,

_h ey QJ’O'{DZ ;
| C.C,

‘ Cd: V[—/_—_'-Qa/&Q/+»|

Eguation (4.9) may olso be wartten as

(4.10)

= Cd&J; (“Ml)
60«\%0&
4.12.
= ba 244, //( )

W\W,ﬂ@. Q& OCﬂC\ Q& QY ':l'\/\Q. '\"'\QMQ“'\CG,] #M
dischanges weépéajrwdd &

4.0,3. Fonaes on A _duice A

4 mO‘fMY\‘,'w{n €49 "‘l'ﬁ'i"?'
flusd withivi oy

"'0 A HU c-'vt )¢
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.'ThQ ho'm'go'fr}ﬂ‘ eomPo'nZ’:(l‘}'b of these Jonces

amLm on the. Fluid withm the. aonol volume
5howv\ m Fig. 84a. awe the ~esultants of the

hypho statie press Lone. dPs i butions - at saohions
4 amd 2, +he viseous - shean fomae om the. bod

and the Hmust of the aa—l—&.

] ¢« Tt should be noled dhat the equaclﬂml Pe*ro'!m‘b'ﬂﬁ

nesutant gate. thaust (T g) o be delenmined even

-}houah the priessione d.f,’rmbuhoﬂ almq s 5Lm£ue |
15 ot hddwoshha

¢ Oven o shomt length of gmocth bed the contwibudi
ofthe sheaw fymce vy be Y\Q@leﬂerc‘ ‘rhe
nesuant fonee QPP\\Qd +o the $luid
conteol volume v e down stoeam div

awen ij .
o= | (eay: - (%) g = By
The. effeet of his Jomee 15 4o aa

W(;'!'Hlﬂ ’H\Q 00'1]-}1'001 '\(b\um
df’(OQO,‘Hoy) . HQ’ﬂQQ i

F'X:/oaa:vz —'/OQA |
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vortio Py [y

éubsﬁh"w‘ﬂé for B and QZ%@%Q tevms |, we
obtain

2 @: U&
= begu? | (/) -1]- —ETH-; 45 T] —n
,;STmP\H‘a‘ma and 2\?*“;'{1&41‘{1@ Qg , We QQ‘}

3
(:‘fg) (4.10)

R = %0

the. aa}a aamn&

« The, praessune A8t budion  on
Lne must be

be hddwos—}a%’a a5 the proess - 3
obmosphenic at both the upsteeam waden level and

a} fhe porat wheve Yo jot spings cleas 6F the g
n *he aauLe Ty o dom

, Note that the thaust © W
dishatbudion 19 awé'ﬂ %

Mc}ﬂoshﬁa presHLUNE
Fo = 28 (4

3 H&Y —~ @: \7)

4.9 Objeetives !
4. To deteamine the A?ﬁa\'\:j[' |
2. To detenming @y, Ge
3. To plot Y, V5 Qu
plain aﬂ“Ph papaw
4.7 defenmine Fy
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'-H.‘l Expeaimenhl 5&@:
J
The exPemeequ\ setuep s aﬂ’veﬂ below :

T 4 low wal | %

Sluice gale ——\/ s

é___.

E‘I | Resen voom

\/

Fig: 4-b. Selup Jon Jlow

44.1. RW?'WZC! fi

@) Flume.
by Pump
(1) Flow

p- 3
—
k)

d) Resevvoinn
€) Watow nmete
f) 4\ ‘03 g v
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= 4.5 Pﬁoecduwa'_
To detevnmime. the d‘\’éc\ncmae beneath Ahe. sluice

e

. Measuned y, and dq
2. The. Theoveetical d'?aa\ncmae, Was 'measumecl on
calewlated \Od uding g (4.12)

3. “The weaclfﬂa o} actual disdhange was Yaucen foom
e waten meev.

To detenmivie Cv, Ca and Cy
A. Cp was caleulated using Eg (4.7) -
9. 0y was caloulated wsing the value
and Eq, (48). 2
3. Oy was detewniined 4
Oy and Eg (410 .
4. Y, V6 Gg fom Chﬂe,wm&- alt
(i'ﬂ o p\ai'n a'n cq)\q ; »

ko By /p,
4. Y, was Aoty
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I
1

2. Fg was deteamined using By (4.15)

3. Fy was detenrmined usmg Eg: (419) and the
it 0 FQ/FH was coloulated .

&4.6 Shape of y,v¢ Qa Q'fmp\nf I8
Tn a plain gaaph papen +he. plot 0f Qa= ky" %

|0\ pcmabola Now | W H mawénses forn same
of  , Q ‘meneases . 50) the .4, V5 Oa Quaph don
a hla\’é’ﬂ '\/CL‘LLQ of Y 9 Ifes below '}M so0mé. ;

Jon o lower ~alue. of dy
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A7 Data Table:
Table-1:
Fovo Jvoee flow aondibion &

1700092~

Width of +Fhe. shuep_ ﬂo&Q b =%%em

% Y Y Qa Q—}h cv Ga

o), |5 7.25 10 500 941,30 ;o-?5fo.?|

e EEE HEESIIIITIIIISIINEN =S

202‘ 155 960 110 1600 pol.0 077 07!

0.53

0.21 1.38

05| ¥

0.16 1125

I _,,._.,_.,.Hv__r_

03. 1bb 12.10 1.5 | 700 1203.8] 073 074

"“J

05, 2,00 9.90 | IGO 900 159392

!

06. 200 11.90 1.60 | 1pgo 170824

!

0.54 (D(°\9b\ o

013 118

I

0. 165 1500 1,15 800 !\464.0\ fo.74 074

i_ﬂ,

07|

0.80

043

0.80

07 2.00 12 50 160 1100 1895.96

J
‘ l
| !
l

073

|

08 QOO 1750,1 .9h 1200} 0510.21

050

080
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= g TR I

Fow sblbmenged How condition :

‘_ﬁgk...._-.._;. - “1

SRIIAIENCT A ad:% R

+

|

Ol. 1bp 8.0 6'90( 500 4847.37 0.

- .,QWL\H

0.39

02.155 1.0 7.70,‘ 600 6680A]

" SN | o
' S

03. 1.5 1390 £40 400 1843299 s

. 1.55 IGIO 92,00 200 @%442 0.0 !581

|

05. 200 44 240 900 2973.08 002 440 49

06: 2.00 12.5 9,99 1000 @4!993 0.02 4.@ |

\
|
T
{

0t 200 155 10.10 noar1055‘lﬂ41 0.02 5
ik

08. 2.80194 Il.19 IQOOIBS?-?J, _
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4.8 CalewJatiom
Foro Jwee $low apmdtiomn :

Test-3:
| Width 03 the sluice aa)re , b= Z.70m
] = 165 am

d,= 120 em
4,= .15 em
Qq = 100 ew’/s
P 1a~m/mm”

q= 98l am /5™

Now,

o -<Sfcicnt of aonhoachon, o= g

Hoﬂo‘.éo'n"u] 'a\'ﬂllﬁ"’ ) FH =
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Resisting Hmoust , F, = 4-0q 4 [(a)@ ] C8a [ i

= 5 X1%981 x(115) [(1191150 :\ - g’;gj:’i —

| = 04661.94 @mem/%cl

Wowejriaa} d?sahcmae,/ th = by

Co-eHicient of ' G
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Co- cfficient of ’VQ‘OG""}Z] ) Cv= gi
0.54 ’__
0.74 :
= W0, H3
! Ua e
N, T Tiew - %P
. cdearm 19
F' ) — (]
H 46593, 8%

Fov éub'mewaec\ flow conditiom

Tost-3.
thannel wdth , b= #7em
| Ya = 1.bb oM
Y, = 13.90em
Y, = 940am |
Ba = 700 cnjsee
P =1 gnicE

Scanned with CamScanner



99 700082

Now,

Theovetical d.ée‘aafocde Qyp = bd \1 (H/>
| Y 1

0x981 %1390

((5.90) ' |

= 8423 om>/sec

Co- effaient of d?’sd\maa, =

Co-cFficient of veloas
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[ Res?s-}%ﬂa throwst, Ql

| 2 2 (O QA ﬁ)_

A hene [ (%1 |- ['"7’7]
= Lx1x98] x(zﬁco)’x[(_i_?_-gg)z_ ,] 1% (007

340

- $59970.53 gfmcm/éeaQL

l “ |
HOWTEO'W'}'&I 'H]WL(.$+ ) ?H = Fz_loa (HI— \da) I' |

Fa _ 59770.53 _ g.00
Fu ~ 74912.29 |
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B F bt
2 ; 4

Ups‘meo:m "\Q&A , 4, (Qm) T,

9

Fow Jnee flow aomdMiom

1700082
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4.9 Results :

Fovo $ree flow conditiom
IQ)WQDWehaoJ dischange of duice aajra Q= 1203.8] en?/s

,b} Co-efficiont of v@loan’rd C,= 073

’03 Co- effietent of conaction, C,= 074
d) Co- efficient of c\\sa\nomae Cd= 064
| ) R%uﬂma Praust of sluice aa+¢ Fa 64661.94 gmam/ ;._’
PHtomizondal Hhaust o guice aa}e Fy = 54593.88 d‘"@/é@g ]
8>'Tkz, nadio t:ﬂ/[_— = 1% |

Fon submerged Flow eondition .
) Theonetical dischange 0f sluiee gede, Q= 8492
b)Co-efficient of valocky ,Cy = 001
&) Co-efficient of contnaction, @, = 5A2
d)Co- eHicient of & 5chawqe |

$) Hora zortal Hraust on | slufoe
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4.0 Disoussion .

The Wesuwlt of Hhis expexszmvﬂ vowaed due o
e fachonal wesistanee between the sheet of
waten omd ahcmne\ bO‘H’O'm, 4 was A{{QQ.}QA " ;,

‘: o the effect of Hhe wounding elge of the sluiee
qode.
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