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‘ Hydraulics Laboratory

¥P.1: Center of pressure on
a plan surface

| 736527
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FLUTDS AN HYDRAULICS Lagor
EXP.1: Center of Pressire

w10
1.1. Data and Calculations
Notes:-
All unit in hydraulic lab convert it to large unit for example (g TO kg) and so on.
(¥) = p*2=9810 N per m®
b | d R1 R2 R3 Inmm
75 | 100 100 200 200 - |
1.1.1. Totally Immersed : .
Table 1: Detarmination of the calculated and experimentzl center of pressure ona plan surface totally immerged with watet
| W v Fur Fep. Ye o cakulated Y= p exnerimental
szmss i 3! me:-m(;e)p 7 (mam) ™ o) (mm) (mm)_
M-I-_J T
Goo | 112 62 4, 56 5.7 359w | B4hoS
Soo | Jo <o 5. 5%6 7018 doiwg | T6.46
Eoo I 5o Joo /| 7:3% g3/ _H;ﬁfj /“,zu
u// 7 v v (4
o 5o ME
1( e (mld): ¥ -
Szmple of Czlouiations: Far B= 5." 2 ‘ =S
" (7)( »¥)
y-9-4 ER L Lﬁ_'_S)_Qﬂ'J’
- 136 Joo (®0) (75)(1e2)
F e (RS

> F%’“ L N
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Water depth y

(mm) (mm) (N)
Sy 27 1072 | 1.078 34
Sy 73 34 2238 | 2oy |1 _
| 3o 15 44 2533 | 35 £y 22 | 65
s

.
i Y =

r“u, A

» Szmple of Calevlations:

}?: iﬁl‘}:m

) ”9 ‘}'2.

x///

Pormass - Jouy

= Csuasiycozs) ., S 42

2 Fesxe. Ry

Rq- Y

3

’"!ﬂ‘-

= ;_
theo ?’—‘(%)(54}:3¢nﬂ

- (DGesCy

154
3

1278
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Wwing:
12.1. Draw Y,

(Pnes) e VS Yepeperinena (Partially & Totally) on the same figure, find the angle.
Vs |
e |
e |
e 1 s Hekaly
£ 1 ‘:l-iﬂ'/;\/
& A
[ : | ]
Jeo ]
Yo !
" "
N L
Is ! i I
. | 5. L] }
Is 2 o So 6o Fo B« o e Mo k. i k. ’rp(cmﬂ)
fq'“-'nl,_’ - hﬂ"(f!nﬂ) [shely= B l-drn"(ﬁfoptj
= Llln slz 26 =
(Ir1 -39.3 ) b o) -€5
74,6~ 70
= ",I}"uq°‘
= Y3 6849°
Fézz Draw Fueo vS. Fesp. (Totally & Partially) on the same fisufe, find the ancle.
T
Io ¢
a i _
5 1
17ZF R 1o my _ ;
= . 2 . E-_"_ = I e |
et = == e B B R I T T
i J =i :!__._ __ ST -
= = _‘1 ! ' = l = —- _"" = :Eu'.-': ._'I .__I-L_;L “;j.-.
I. 1_‘ (. Ih'll_\' __.-; '_]_
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Why?

What the difference between centers of area is for totally & partially jmmersed?
P‘\' Fua "2

bebaity

W e =

N bebelly o mersen s FPht erugsure 13 increasing «ff Fht 4 PP end ,1;7%

bWt OCesfurc 05 (aaverhed s (onshal ab Goas ek POANG fop =T,

According to the vali:s of angels from figure is the experiment

bib  Fwe ceabtr oF Area

Ceeabesid) iy ne puiak @b which o cabual bre shape conld CRePut gy
--.___——'—-\___.-""‘-'__-‘-_"__'
el X snthp kip o pra 727

e e

SR

YL, Cechiagules 4arface o V2
Z

7 222 mort Prasfurg ontwe uPPss’ en
ob burPate — 5 will b Claser be bt bop = Gy (4/2),

s in totaily immersed or in totally immersed?

-----

accepted ornot? Why?

- ht Accep el
fes, becaase ineath @Se, Fae eang les e lagk=send ccepted
 fe5, b

e ( 4o47)
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i Hydraulics Laboratory

Exp.Z.Orifice and Jet Flow

Student name: Faisal Maywan M wwalla

ID#: 736527

t

Section #:

_‘ L

: 1'_!i l'-"‘ -'-'J?P/’/Zh

Scanned by CamScanner



Dats and Calculations

£

Trial No. 1 2
[Water Level Hoom 276 | Yo
| Volume, Lt LS 5
[ Tma, s0c. ] L LA T4
Actual Flow Rate Q, m¥sec. %.3ye| S.o54k]
Distance from board (Orifice Center), mm: y
e, L 0 0
JECTR. § 5
s T L
=L UOUmm L el 2 6
=250mm N =
Xe=300mm :,_c
X>=350mm o ;.Lg
| Xe=400mm i lfD
|| Coefficient of Velocity:
!' Cvi= e o
| “Cvz= gt
CV;= 'l b I &6
Cvs= o.4%0o
Cvs= o986
Cvs= 0:96 & -
Cvi= V.ol '0/-“;41‘ ¢
Cvi= 6953 '_,..-—-r"""‘ /
Zvg. Cv Value: o AV Cvrmves 12452 | |
Orifice Diameter, mm 6 6/ Uiz
Coefficient of Discharge, Cd: | e3¢ AVG. Cd rravawe = | 03X |

N "\'u.‘.r G;h

= V2tq.p) "'
2‘&?‘[ n‘/iO'L"

13
22 ixoil et

Scanned by CamScanner




i

i
[}

'.:.; Qs ]_ Log H
SveS | Cea e g
% _: Log _U;' versus Log (H) and detmnme the relation betveen Qa a
LR fL,,,_,J
T TP 0 A
oy R R B ' i A o R
S F 1 1 G-J‘s—— "*t 2? 6
._2 ' ! ,l-rf e —
| . | S4B ~ 348
Bl 1l b L |
R'_':__\_L- |
-yl | | | =
L] ] =] 7
SlEe | /"
S { T ! 1 i i ! F
- r : Tj ¥ ; 7—/
rEERm | Y
: L o |
19
s RJot Qa versus (Vh) and from the plot compute Ca. ii
(<R AL S - . . 3
'_‘Q:‘F‘Jj))l | ’ slepez LA \
‘ l A = slofe 4 !
; i i i “ - g
EENE F
; s

Tletes G 3m =355

i_
| §
v — ' ' _ 'S:f-. . PI -_
| | i P =
1] e
= Els£1
y I i
| a\ Q
s S
G - e koo o
= ol
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‘Hydraulics Laboratory

Exp.3: Bernoulli’s Theorem Application-
Flow through Venture Tube

Wed,
student name: Faisd Marwan Mnwalia

ID#: |1 734527 -
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| Caleulations
am. D8=25mm (T'otal head).

ollected Data (Pressure Head (Hy). Total Head (Ht), and Discharge
iy
Readi -y
g::;: e::m;lgs Point 5 Al(m?) Y. 968X
¢ B A5(m?) F 65K x15°
' 5 e | 182 | So__ \/
H. 3o 3o 2 kS
5 L’-O _I:I_P _ Coo \a \. 69 76
He 235 | 2)q
I:Table 3.1.2.: Results (Quact, Qtheo,, Ca, & Re)
Velume Time Quct I —hs Qtheo, Vs Re @ ]15)0-5
Cy 1=
(=) (Seg) {m?/s) (m) (m/s) (mv/s) At point 5
i e § 3€ e 13800 -’232. V. 6970Y = 8138 [0 252( 19 570 6. 4§
4 : B33 _ _ '
! -$ Yo h'}/f;ga-l}f/ I*"")ﬂ/:l;"b B—WQ I y‘ly’ IS’;/IS' o'yé
| Y VT e L7 o i
% -0 A5t | ]
e Sample of Czleulations: > & 0 _
O\‘:_\_f_: o.ce§ _ I:JGYIGV Sz BV - “-?E?J(cml.)
qlrhtgz'AsJQ(‘LSd(lz32J :l S‘?o
[ (?-6;‘-‘!;.‘;!
( (4.4 oz;rn.“f)) T

= |. 44 7x;o~‘\f/n/n’/;

= ViAs

U;: %; 1.3 gx fo""-"t:
‘ 7 BT Ya1em b
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iscussion:
True or false (correct the false):
. The relation between (RE) & (Cd) is not direc

~ Venture meter used to measure theoretical flow rate.

(9]
.

4. Manometer used to measure pressure head. iﬂi Yo measure w}\ C he<d “

r'd

° Commcn{ on Cd »alucjand compare the calculated one with

9‘{)' Ch Peanm Q—.ant.- By qs Y=
/

Par> ta) ¢= o 81
Y ¢ cause Fwe crrer i €Y pecwinta)
o Qu# Quco OF Cd<l, why?

g —

i : mesFuce Fotal heed
Pitot tube used to measure velocity head directly. F be ottt

< Jure Ve acue Hourrw}-t

the determined from fig.3.2.

~ because Yhwere s losses 1o eypecmental
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15 Re (flg.3.1). Hint: The line must be passing through origin.

i —
+ e \\'"‘-.__- '/
{- \ ,/
|
_—— ik
- 4 =5
i ! o
e G !
- $ I ;
o &l :
B ===
= &l L l ] | I
- ?ﬂ‘l: 'fU“ ‘Q—b

{fig.3.2). Hipf: The line
(Q_-:zl— I-'l"-q[‘,c"\

B, 1o 2y (& ST LT

ust be passing through origin.

332 P]n;;a}p(m%) versus (h1-h35)"5 Use the slope of this plot 10 calculate the discharge coefficient Cd

Lj

I-6

)%

1.2

-5

b

L

fLe
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EXP.4: Impact of waterj“

4.1, Data and Calculations

Tabie 4.1.: Flat Plate Target (8 = 90% _
el Il Il I Il el
|5 |7 et ses |5 [ 109057 Ve L3R

¥ _S:D | i Vg (35706 910y | G624 | 252098 2143 | 252198
AE'GJ! . I bsusas] quevn | 4008 | 4oy Lhtyj"'-;of'l'%

e

Table 2: Hemispherical Target (0 = 180°)

Mass | Volume | Time Q Viozza | Visote | Moment | Foo e | Fakatated
(@ (L) (s) (m’/s) (m/s) (m/s) m' * Vo (N) (N

150 5 | &5 G2 o8
. ! 2 ] 272 ?.‘2-.;3;_‘% v 213 G bsg3¢ 101279 V.45

30 | 5 | 4.39

| \S e 663079 |6.58s25 | 21194 | 2943
450 S Eg
r 12 ‘1-4:6?&46-2&135 & 2535|3430 ll»-'n.l‘_f %

L (00g)L J.02 d".i'.!!p

LAa

i .

© vMel 4.2 Sample of Calculations: A= B

i D A M 0.005

Ilh : P‘ W 2 ?”?ﬁl.eq nf.f

v _ "

.%( -.r&l

Scanned by CamScanner



. Discussion

4.3.1-(.'(‘)111 pare the slopes caleulated from this fi
q¢ flegt : 0.92 < |

\sPe: 1 2%63 €2 ,/

4.3.2 — write the correct answer: ) o-30=17°

= When the internal angle =30°, the impact equation -&-42.C i'*(és 159) v/ :

- When the impact angle increases the flow rate--$&€.€284¢ J/

- For flat plate. the theoretically force equalize the external weight in balance case=

Qb‘rr.rﬂq[?a(( Mﬂ
er

'rhe.ﬂ PB(L‘: /oa u,( - (DfB) ‘/

Scanned by CamScanner



Scanned by CamScanner




hﬁydraulics Laboratory

EXp.# 5: Fluid Friction in Pipes and
Losses from Fittings

Student name: Faisal Morvon Muwniia

ID#: \73¢5717

Section #:

Day & Date:

Scanned b‘y-_CamScanner



S.1 Lasses due to Friction

'A) PVC Pipe:
: | D= 34 in = 0.01905m L= 1.00m A= 0.000285m?*
' Volume Time hy Q \Y) Re Flow f
() (sec) (m) (m¥/sec) (m/sec) Type
wlo | Y | . Yoo ]6,“?“"f 2.392 [H,‘Jéf.?ﬂ_.k“fb__ 003y
cels | A8 | 983 | SssenY Lava) [33130m5] Fub 0:0374%
[ €70 1 % | 1253 | %deaat V%62 [278 500 [Mb |orousii |
¢ ¥ .
B) P,\.J? Pipe ©-ci%5 " A- %eoo ¢ g5 -~
D= 177'in = 0.8127m L= 1.00m — 0.600126676m’
e i Time hi Q v Re | Flow f
(m’) | (sec) {m) (m’/sec) (m/sec) Type |
_;L__ 2_2 = i |?»??'(?n§'*0-zl‘1?qj V519 Loys | Faek G gy
= ¢8| 32 198574l 6, 6265¢ | Warsaeg| bk ‘yas
| |
"y P8 | 325 (131374 0 461641 |8 F9g4 Ferb ¢ 56993
rvc C
C"'Pﬁfip‘*’ 00 127 ~ A-ciooo | 2867 ~ 2
D= 34 in = 0.01985m L= 1.00m A=0.000285m?
(| Volume Time hi Q A% Re Flow f
' () (sec) (m) (m*/sec) (m/sec) Type
oo 5 rhs <757 |Cesnact Veuyseq| 20286 [k 6:c€q55
oo § s l- ¥ (1515 00% L9go i V31 89,268 | Furb 00 J8er 2y
vec§ 4 [ ' 3 }I«o&ﬂn&l 0852151689679 |[Fur b o lol 574
v
2. Losses due to Fittings and Valves
D= 3/4in A= 0.000285m?
Volume Time hL Q v K
(m?) (sec) (m) (m?/sec) (m/sec)
90" Elbow b0y 2% 1\ 4146415 " l-\l—alqg l.oeq73
/
, ) : £- WL 2,
'5.2. Sample of Calculations: ( ~O‘9f \,,/ 5
[ v
| —Nihe
O - ..-\-{-: :.2-.-; éﬁgxron,' M’/f \/ F'\“‘ 4 = ( L2k
5 7 (5] L L k - 5‘)
. / ).y z
v _ .67 _ 2 / 6118)
= =5 = €+179 s
A —o00lX S e =(5) 'ianJ[U(tg,,_
(YL 2334592
- 12
v | x $p- 6 = 20ip 3FGE
o (-oa5)
l '{‘j Fe .:,P lo
i § o
il e 3 = a R
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r- N >

_ 1V AR
53 Drawing =~
2 Pl“q‘

£3.1. \an head losses versus velocity of different pipes on the same graph.

-~
.

“E’ I' > A an) (

| H

| | | { [l
| | e | By o

| ey

s

5 | /

42 | , A

A

as

ol

%

o) — / L/_J

o J/r

| 21 B

3
vt
g ) 1 2 53 ,-!-!
53.2 .Draw fversus Re. s .
Az ._
i

= \

! |
-~ .’ ) '1|'"- '.?-
T A .

A / ) ‘

=7 /: 1'

3 '

eS¢
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| | Hydraulics Laboratory .

Exp.6: Fast and Slow Streams, Critical Depth, A
and Specific Energy | i

Student name: Fais«l marvan Muvaila

ID#: 173¢s527
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Table 6.1. Variation oV and E with the height of water. wve = %"
Ql/min}=%.1  Qs)=8gBant o=

I{ efaee ')\ bolbre ‘,' et =
shuloe gate | wice gare I E Fr | Flow H Aaner | Vatter E

‘ 49
sluice gate | before after | slufcegate | sluice after

(m) @) | (i) [ (m) | # type | (m) | (m) | (m*s) | (m) #

2 . I
l__ﬁ_b_)_ﬂ‘_h_lﬂ;’! ©.051&2 i-iS'}‘.'[ Cioyud Sub Vo) 2 Sxie? Lol |c.odb 3.983¢4 | sup<r

wi e € 3x13 002989
-—-—————-__i_1_ 129893 0. oy odyy| Sub woll [ g, 252707 6.9419 c.obiiy| 3.0103 [ Inper

— -
T ——

o 55 AU o e gy

"’z.rlfl:j °"?2‘?‘f °$UL‘ lo‘1‘z Jufey

? . [ N ol . )
277 B blrn WS 5"13_- oyl 2. 55 (032 [e.0d2 .”—*/ Sub

6.2. Sample of caleulations: ™ | e \/

| A= W) ()= €183)C679) = vol3 7252
| .// 5 1
v & _ 3 371 AN |

=0y 0
n ci0i37,¢ el ke /? |

¢¢37 [a.19 | Sub s

!Glf }}:-ibb3|°.l

——

—_— 1

E= he vl _ .]3. Qof‘léz"
29 S (2.0 dike) = *I82z ’o:\-r
@)y
‘ &
Fr=—,. _ 0%9¢;
- i —-____--‘-__‘—‘—,
J;D m: Blou-l.l.i}‘
ben( renzep / | k2
‘sbhuyuq ¢ ) o ..5&-'3.-.crth-\. /
| - L
L
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.....

6.3. Plot:

. r:_lm h versus B and shn\t‘;ﬁt 1¢ Supereritical a dS
* {ind the experimental o %
e r:\‘ Perimental values of he and Enin on figure.

. | | _T"—‘-—______
= 1T hﬂ._-__q (I
2 =T —t— |
bo—— 1 | | ,
T |
N g l ' |
e —t——

S

| |
- i | - SN |
-3 : 3 i

! ; :
Ws 1l I i j

-
oy -
..I
By w3 ey -." ‘af 'wp o) ‘o . ] D I'“Z f._’ l..*» E '\
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e Compare theoretical values with experimental values. (Accepted or -nnt'iﬂﬁ* )

6.4. Discussions:

Emin - 0037 hWe - o3/ & I cleelise
ok esp / nCCephel
Emia

Meo = ©°2JY4
o q' h(__ Fwee = Q’b?E‘ L C‘ e

o5 aq ((P l-e;\

Write the type of flow:

h>he( Swew crik ) A

V> Ve ( %

suhpcc l-:}/ ).

Fr<i(c  gub erticy ' ).
4 \/
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Sequent 1 E
Depth 2
o) (m) (m)

o%%35 | eoYeigg

B A L .‘_‘57‘132_ 8-84928¢,

B0 I S VST paeewmey
R 5 47 0 b %7 0-oka3)

| 98 Joussese| oo 53]

viwn | | g [t | wiew [ Yo T T
13653 028570 s | (33845 (0035 [0.0UlEL [0 l3548] o |
5 ~"_£|l$'1' o NN sy |23 v 0039 | °9776%4| 0.0394312] o6l |
l_w 0312 540 19345053 6.03¢5 [0.03519 Y T
AL VLA KU B e e e |
-3} 59 Sﬂh‘( ‘\-lilr‘xyﬁ“ o-o'ﬂ/ a-o'ﬂ;}f "‘“3\&;)4 6'“%.
"v/ L8 /| 71V 1 /0 ke
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‘your ealeulations.

3 . _):g é33v18t ~/s

(9)= L= (2o )( 1) benk( 5;1{_1)

SO 634,
(D) T 1263 %m/g

ez Q2 €74 _ pe35m = @29 (- 097) ( Fob( %8207 -1)
’ .'i [} 0-3(4-1[) " ? T -Z
g 2 = 024 m
kﬁ {gﬂé 19 €53) Al e %
)

\q.]( RSB,

o) :\__.Z.‘tf) (m-,)

= 0egy
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Hydraulics Laboratory

m\»EXP '8: The Flow Beneath a Sluice Gate

Student name: o) Marven Mow g

Student No.:
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TI 8.1. Data and C alculations

Data:
he=153mm -
| Table 1: variations of howith Q ‘?
Q (L/min) ho (mm)
JR. 1 . 193
; - 158
=135 3
he=20mm
Table 2: variations of hy with Q
Q (L/min) ho (mm)
€8. 4 &2
9.9 9¢
79.3 | og =
Calculations: )
h=15mm
Table 3: variations of Cd and with ho.
ho Qner. Qiheo, Cd hor-S
(m) (m*/sec) (m¥sec) |' Cale.
193 | 1. 3eiexnd] 209 0v¥ | b.g209 ‘42-3 ¢
A3 B! V968457 o.alhr | 399 A
D9 | Vaynd [ V.857xe?] 038 | 3728

[ cdave 0. g1y
h,=20mm
Table 4: variations of Cd with hg /
ho Qact me:/ Cd hoAS
(m) (m?/sec) (m’ Calc. .
082 | | 4xo? | \daaxi”’ | 05997 [ 2ge3
69 V2 Uyd] 2 vvenn? e 529 301¢ |
‘Hed | \.295067] 2093007 oo 5105 | 0836l |

mple of caleulation
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» oo

* PlotQ, \'ersusjh—..\fur hg=20mm,

~ Best-fit line
_________'_—-—_

. e —

must be pass throy

from the plot determine Ca.

gh (0, 0).

AAa X~ 3 ;

. ——
! N e,

—t |
—t

—— ]

5 )-pe =

| =]

.i's'-... ]

= 4 x fo”)

7

) | 'y 2 1y .3 ;‘f'

Plot Cy4 (from table) versus hg.
wy

0]

.6 S

e~

=

i

il

i e

“l

=

g = A

| T|

i

—am
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Cd from table@hg=20mm; . 5q 2y

+

Cd from figure@hg=20mm-

ﬂ-&»z

Accepted ornot: A, Ce Phed

Vg
&

‘/.

.

What is the relation between Cd and hg? Why?

Yes | l,i:lvcfsyAh/.« Ship % s VN _
M e A R

beence Jeds o,

Ak e, oo
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i Hydraulics Laboratory

EXP.9. The Flow Through Rectangle
Sharp Crested Weir.

Student name: faisal Masvan Muva/za

Student No.: 1736527
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9.1. Data and Calculations
] Data:

! Rectangular Weir:
b= 75Smm
Table 1: variations of H with Q for rectangular weir
Q (L'min.) H (mm)
“ 8§ 2.5
o5 28
33.% 2)
Calculations: :
Rectangular Weir: , a
Table 3: variations of Cd with H for Rectangular weir L. .I
H Quct. Qthico, Cd LogH | Log Qact | HY?
(m) (m*/sec) (m*/sec)
0.02% Exio~' |8 7SemeY | =.9) -3.0969 | 7.9 520K1q S

0028 | V.0o¥5no?| ), o33¢a”’ | 0,99 || boteted) | - 2996 4| .6 250157
6:02] | 5. 36729"¥ £ 3398m0 | O B2 ,,(,Jh-ﬁmz -g-z.rq_,_ 7043 yigd

=}, 602 / . :1
\['=1.728 / j =
= 1677 | | /.
Y
9.2. Sample of calculation
- . . 14 Baid ‘ -
q_:% C ::_11"‘_“- PR R 780 SN

loow X &g Svone
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|

9.3. Plots
JoaP s N SR

|u-:| h

" EIU8 Qi v o 1 doterming the power exponent (1) gf th reltion Qurand lefemite
: g e - ol I -
-—-!- I__ e b _..'._--r"'/ =
b, | & . T slsper
| o ~p el 2996y
| II l -2 = =
| | ' = ~-).f2r
| J | PES 1677
| | — "
| Y4 \ -7 = FCh
= (4 A
| L 7 ax= 'S’
\-—/ - l',
az2 ¢db (?-;
232 2.,
Ly &

e Plot Qua. Versus H3? and determine the sharp weir Cd.
Seack X8 b

-
-

j‘ Mo

=
=
-
&
e - B
o
.
©
e
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\

9. 4. Discussion

o Comment on the value of :
GirIY afmgw

& - T.259 nek necp ke ) L

n <o
-:é.’? V33 &= A\, QCcephen

#

* Discuss the relation between Cd and H.

\'\'\t f‘elnl-'aaf\ ;\“? I .Iliﬂll/

& p

~- ke :
® H haccease O

cd7|

S\
Setval YEN 4\9% ;

cd= o4
alteplel |

e
%
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EXP.10. pumps

Student name: Yaisa| Merwen Muvalta

Student No.: | 774527
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Paradlel Connection

i Table 10.1.1: Data and Calculations for Parallel Connection

—\ml‘

Q‘ ?" P Paz P P2 ha hg Q Pravg
~r g WA
(Wwrin) | (bmin) | (Bar) (Bar) (Bar) (Bar) (m) (m) (m'/s) (m)
. L~
| § IS =ReNY | e ~esS3 | WL [ \3.a35 [13445 | 33w 3495 ‘/
4 3 k) (.2 ~sof) | v2Y |12 %2 \3-291‘ Saw-‘, 13-°'2/*/j
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Tablel0. 1.2: Data and Calculations for Series Connection
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Tablel0. 1.3: Data and Calc;llation's for single pump
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. Sample of ealculations:
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'H?; What hg- l?-?l*f- 12, 272 = 23
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10.3. Plots: ~
Plot H V'S Q for single pump, series and parallel pumps \
Plot € vs. Q on the same plot for single pump.
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