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EXP.1: Center of Pressure

PLUEDS AND HYDRAULICS LABORATORY

1.1. Data and Calculations

Notes:-

All unit in hydraulic lab convert it to large unit for cxample (g TO kg) and so on.
(7) = p*g =9810 N per m’

in mm

1.1.1. Totally Immersed

b d R1 R2 R3
75 100 100 200 200
=

Table i: Determination of the calculated and experimental center of pressure on a plan surface totally immerged with water

hffa)ss VVatc(r de)pth y v Fibeo. Feagh Ye.p calculated \ Tt FE— 1\
g mm (m) ™) ) (m) (m)
Hoo & .06 & ) = M- )\ \ orO%S\ o. 41 \
Soo (Bo  p.o8® S ’—?m\ z. o0 \O-Oqé
Lo jso_ | ol | .86 o F o .108| o\
i ’ & |
AT a i

s Sample of Calculaticns:

.
£t

—

W6 - IO_O. = éé

‘PB e ‘6 *S\MK w Aes

AB8l0xo. céé*ol%oo'-fs %}U

* Fexp = 4.8\ %0.u EBoB e

=2

X dep = 66+

3 \Ié*i’__'—\

S

4 ~

A5 109%

14

B

b6 xloor TS
Zrhoyk o2

T O.0F5 W

—s5.3 N

—o.0 T T ™

Scanned with CamScanner

" s eFCworZl |-

[too kkzk_@_wé xo oSk —




2. partially fmmersed

Table 2: Determination of the calculated and experimental center of pressure on a plan surface partially immerged with water
it

Waier depth y v Fiheo. Fexp. N Yc.p theo. Y c.p experimental
(mm) (m) N) N (m) (m)
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1.2. Drawing:

‘th‘%o (™

1.2.1. Draw Yepheo VS. Yepexperimental (partially) on the same figure, find the angle.
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Name : Z’VL'D/{J_%

ID No: /é 52(«!‘13

Fluid & hydraulics Lab.

Exp.Title: Bernoulli’s
Theorem & Venture
Meter.

/3.1. Data and Calculations
D= 25mm, D5=10mm, D8=25mm (Total head).

| Table3.1.1. Collected Data (Pressure Head (He), Total Head (Ht), and Discharge (V, t))

: Readings . .
Vo(l;;me 'fsiz)e (cm) Point 1 | Point 5 Al(m?) Ud.a\ pig ] wf
2 T Ll
| " 3y H 285 | 70 480 1.8 %6
] H ! 2 2 g
-\ t 6 5320 Q\::‘g Ol :g(zs#wg)
ll‘ 5 q‘ Flp ________ -_{8_3_.-_‘5._._
*‘ \ H 216 | 205
\
\Table 3.1.2.: Results {Qaete Qtheoy Ca, & Re):
1| Volume | Time Qact h1 — hs Qtheo Vs Re
! Cud (hi-hs)*®
! (m®) (Sec) (m’/s) (m) (m*/s) (m/s) At point 5
l 50 | 34 | 1T, 208 |.63e0 | 59 | 2.2) |22 10008 Y
i s | _Y _q/ - " .
| 50y, Ul |1 2242 5168 [1.uuxiofo8S |18 3 | 19302 ot
! et ;
i s Sample of Caiculations: “/
i = -4y 3
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| Zaheoz s ) SJA""" =& = (F8sei\]
| 2 —_— -+ .50
| - [ gt ﬁ»/“>
| LSS dan
f - & Y
| Cd= £Xa8F . w3 s F A
! ™~ £ W2 —_— = D\ J
Lo \ B2 5 : Pl S
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| ve-Mes s o =220
|
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3.2 Results Plot

3.2.1 Plot Cd versus Re (fig.3.1).
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3.2.2 Plot Qact (m¥/s) versus
(fig.3.2). Hint: The line must

-y
Cvaiet~ v 10

be passing through origin.

o

Re «

(h1-h5)%5, Use the slope of this plot to calculate the discharge coefficient Cd

o L

Total head probe used to read velocity head directly.
Pressure head =P, velocity head=V2/2g —{~
Velocity head(Kinetic) = total head probe readi

Jé+ pressure head reading (static) t K
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| \ | i
\ 4 .
o 8 /
e \
ow |l /L
e 4 - (&} \?
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Slope= oS -0 _ T B 0"” :
o2 —a.\3% 6"\
L ‘ - 2 2p R >3
Cd= b 8 \Ferimdl - Gt e s a3 L SHE .
¥ e ot e—— g_ \_; [« (KT . &S+
= 1] e e
_/?//‘%)%qj '/C‘/ =0 tq \O‘ l . 40 R
3.2. Discussion: Id; Taar b
¢ True or false (correct the false): :
L. The relation between (RE) & (Cd) is direct. Y.  WoA g4Arect
2. Cd<l, Qact.>Queo because head loss occurs due to friction and area contraction. | L
3. Venture meter used to measure actual flow velocity.
4,
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| FLUTDS AND HYDRAULICS LABORATORY )

Name: Z_/@—w,-_é EXP.4: Impact of water jet
ID# & 32493

4.1. Data and Calculations q ,L,,
/
Table 4.1.: Flat Plate Target (8 = 90%) 1O
e e

Mass | Volume Time Q Vnozzel Vonoze | Moment | F i | F akuiated
(® (L) (s) (m?/s) (m/s) (m/s) m *V, N) N)
150 5 = 9637 2 g

|26 522 |50F |36 | LUTF | 134
300 5 N ' Y )

L usser | 53 [A4.02 (e | 284 | U o

4350 5

-
A 8% wos o2 |£.13 [ UMl 6113

Table 2: Hemispherical Target (8 = 180°) _ v./

\jlass \ VYolume Time Q V nozzel Y —— Moment F measured F caleutated
(2) (L) (s) (m%/s) (m/s) (m/s) m *V, (N) N)

'\ A
15005 st PRY Qo3| Uy |y, ot |eRsS e .69

\
300 ; 5 Lg = J
| 12 ezl |£.16 | 11925] 24 3 55
450 5 _u
Ve u [ o 4 8'.25- 3\,“!1.{ U Y é, 8%/

/

4.2. Sample of Calculations: A
e N = 5T o 2,636 s

g <
=% 2 ~S
A= jl_:*@mos) ~ 5. 63%0
)
. 2
\](\02'26{: .CS} :%‘ M/S

A

- - Q_, 4.3 ";a(-('- =5 \7
Gorszemts Ui 297 = \J528 -2 A8sF S A
Moment = malh= = 2\, = 1136 |J /

Frp=mg=l15c,q8/= Ld3

Ceoe = PO Ma =136 W/
[500(—0-95‘/-)
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4.3. Plot:
- Plot Freasurea ON the target (for all targets on the same figure) versus the rate of
momentum (m * V,)
KF o0 (\-\ B
g | o
£
4
) A7 ol
o /, // //
- // - ~
fe ’2/ e Y
_ il )_// /
e il v
} e el
= —
o = Ao
\ -v’ \N\hl
F N
‘%ﬂﬁ\o\bc . A §

W‘” &
qf@% Slepe = 253—:5‘,,

4.4, Discussion

4.4.1-Compare the slopes calculated from this figure with the expected from
the theoretical equations.

)—&% D A __bqo ——2 (opPc =0 &9 < / o

%;‘PQUo ———'o\&oat___;s)&lope:/l e L ;SK

4.4.2 — true or false (correct the false):

L—o»’lr)
- When the internal angle =40°, the impact equation= 1.86 m' * Vo J
- When the impact angle increases the flow rate increése. =

- mg=m * Vo for flat plate. ~ 7 Ae_creaé':‘/
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5.1 Losses due to Friction
A) PVC Pipe:
D=3/41in=0.01905m L=1.00m A=0.000285m?
Volume Time hi, Q v Re Flow f
(m*) (sec) (m) (m*/sec) (m/sec) Type
B) PVC Pipe
D=1/2in=0.0127m =1.00m A=0.000126676m?
Volume | Time hy Q A" Re Flow f
(m*) (sec) (m) (m’/sec)l| (m/sec) Type
 Sxly” 1022 | o38S| 2933 179U | 20983 A [ 0. 0eq
lox®] 2\ lous |e\z®]1 09206129 Frudb |00 -
;- -
5w \ Y2 \0.288' “"‘c\’“o o A2 (NALS3 Tk |o.08
C) PB Pipe:
D=3/4in=0.01905m L=1.00m A=0.000285m?
\ Volume Time he Q A% Re Flow f
(m®) (sec) (m) (m®/sec) (m/sec) Type
|
2. Losses due to Fittings and Valves
D= 3/4in A=0.000285m?
Volume Time hL Q Vv K
{m?) (sec) (m) (m*/sec) (m/sec)
90° Eibow
S.2. Sample of Calculations: y R ’C A0 b 1.
& Q M
g 2,293 %, - A2
A A
\J_—_/G?/::t/f)’ﬂ"‘( 3 = 0.0
A
% 0~Q_T0
Qe= MDD | 179yro0® kP
| %10 ® o 6 /
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5.3 Drawing

3.3.1. Draw head losses versus velocity of different pipes on the same graph.

I
ST
.
11

2 e U 06 ) LB TE 18 2

- U W
! Discussion:

Write true or false (correct the false statement):
e hyo V? for turbulent flow while hy o V for laminar flow /

|
\l\ s fallRe. ’1‘/

o If the pipe internal surface is rough and the 6w has high velocity then the
flow is said to be turbulent flow. =T~

e The value of head losses in smooth material n}ore/ than rough ma éial. -
les.§
r ; e
o Ifv=2vthenhla A:L\r in laminar flow. IE/ /00,3
o hL o lengthe of pipe and a 1/d? in laminar flow. {/'?Z o
I

Write the type of flow (turbulent or laminar): -G
From the figure 5.3.1, the flow is ( - u( | , 1e9< ), because Qeo\é U o5

The Darcy friction factor f'is function of Re# only ( |
hL effected by the type of material ( 4 v ¢bule nA-
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i specifie Energ, : siow and fast flow
/ Table 6.1. Variation of V and E with the\\height of water,

Q/miny= 5O Q@)= 8 US*%he= 5 . 523 V.

&M _ o

1D#:

¥

(€32

Emin.(theo.)= &

{"[%

\.C)\

E atter stuice gate

f H before sluice gate E before sluice gate H aster stuicegate
(m) (m) (m) (m)
| Bs L T2 o\ s . &l n.06U
| ©.08% c. 589 o o\2 6.05%
\ 0. 037 o.oul o0 2Y 5. 639
Y | T L 2
6.2. Sample of calculations:
o 2
8 \\-MD - o195 ’-is*-to%: o.0l%M
\ v- 2 pliBclER- A
l A
= 1'\ X M & U e(\’-’] S M
23
= U
( i 4 hm
Fiow type
= Ao \O\\

—

Emin.(theo.) =
=2
=

2\
i X3
he (theo.) = ( = & OF -
5

<]“c> — o.0Il6

%

« 22N
k
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Speciie Luergy: slow and fast ilow 10#:

6.3. Plot:

® Plot h versus E and show thie supereritical and subcritical regions on fig

e Find the experimental values of i, and Eqy, oR gure.
\ =%

™ :_\V.'\ % o 2 ‘
I‘i’l'." ) /l /
;j.f(; /._
l,J C’ /,/’ -
l o) ;
i L
o /
i Ammyy
do 2
® Do tfe Lo Bo ipe 100 =, = =

6\4. Discussions:

Write the type of flow:

h<he { Supsr o nxieal).
VRNE{ S whoriviest -

Fr=" (\-»r ical ﬁfazu)-
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W — » e —— 7 V s
_— Hydraulie Jump MName: a)/("‘p).o/ ) é
i 432493
iment:
llected from experimen
7.1. Data co Initial Depth Sequent Depth ;
(11} (mm) M@L_ Q/\ (L
|G Vil 2 //
\( u2 S
I ——
=l 2L
= o ,4/
7.2. Calculations:
] F Flow : Fr2 Flow g hl exp. hl theo.
i Vl(fﬂ/s) r Type hZ,Tb:u.(m) Vl(m-ls) Type hl:Theo.('?) h.l(m) (m) (m)
(2821 |84 [Super|o s35]0 198 6,298 [sul |2 00&%[0.035 0. M [0.024
A3 | 2.85|Super [0 027 |2.2U8]0.382|Sub 2.0\ lo.o3l| 0.0\ o016
Notes:
o  hl exp(depend on energy ). : _
e hlheo.(depend on depth value ). E | = HG 5 EpE
E LY ) ou Ela F
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Name: %< The Flow Beneath aSluice gate
ID# 1632493

8.1. Data and Calculations

f Table 1: variations of hewith Q
I Q (L/min) ! flo (imm)
(I '
|
|
L

—> he=20mm
Table 2: variations of ho with Q
| Q) (L/miny '; lig (num}
‘; + 8.6 -1
i 696 \DO
\ e Z06
\ Calculations:
,1 he=13mm
l‘ T_able 3:wvariations of Cd and with ho.
E } ko 1. cht I Q:hen. Cd f /S
I:' | {(m | {mfsec) {m3/sec) Calc.
| u
|
i (;
i
' Cd avg=
' he=20 '
—T & de—ovilim
! Table 4: variations of Cd with hg
: B Qx| Qe Cd ho™S
|- (m) | (m¥sec) ! (m¥ser) Cale.
: R | 1.3\*‘63'23%.;.0' 2,55 |a. 36
o 5 V32167 2. bh(—lo-‘ 0,54 [©0.372
! (0.0F (G u3en’ | IERIH ~.5U |0.28
| Cdavg= —0‘2—(
[ 8:2. Sampleof calenlation
l \ Q w
! XA = QL}N\\V\) v\ cPvilLt y
J ----—F“'—'—“"-""""—-—-_.._‘ -—
C«?..'*

\:\\3 gt y /s

CRq
D4\

- &.-55

ot

|
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P ———
| 8.3. Plots:
¢ Plot Qs versus ho, from the plot determine C.
| i ]%cst-ﬁ‘.‘ iine must be pass through ( 9, 0).
1__,‘;"6(',\"";,!}"_7') e o s
| =g T T T —
; 1 i |
RN
i
A Ennen ot-o
f\ ,... - | | S\opc = 2 e
4 | exd - ol ||
’ i =5
W | =73 .35 & 2
iy g BN R SR : / ‘S
z 1 l /f =S loPe = Cel s g¥ “3 &
62 ; i // |
.‘:J /
Z I , C & = o580\
i)‘@ i~ ] 7'/. t / d -
] i
o A r
2 |
e — ‘ :
| !
] S 5 i \
.03 o, 6lf ol o158% elsen : \,\f\c )
i ; :
Plot Cq (from table) versus hy.

[T T T 7 . T
0y
L !
L] T ]
L ] ]
- -
T ]
I N
I |
o ] =
L) |
i | |
—
i ! inal
8.4. Di ior ;
scussion T
¢ Is the value of Cd from table and figure is accepted or not? Why?
o N e T T !
qc:c:eereC{ Lecause @ é\ = ‘
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Name: C’:JMVO_)G/ )é-

ID#:  1632u93
9.1. Data and Calculations

Data: s
b= 75mm b= 205

Table I: variations of H with Q for rectangular weir

Q (L/min.) H (mm)
1R (1<

ifE

Rectangular Weir

Calculations:
Table 3: variations of Cd with H for Rectangular weir

\ H \ Qact. \ Qtheo. Cd LogH |LogQax| H?

(m) (m3/sec) ; (m®/sec) n, ’

olodo |12 \ Y345 | p A3 [ 10 [-2.8F[ R w153

\\o.o% 12 L 15wl 036 [—152]-3 .06 5.2 wi

1/ "
7
L

9.2. Samnle of calculation

7]
. eeemmrxT

é() Copo

trl

l

3
=2 . THEE
3
)
e Lo 2 NTp
C&'\ - gg-(if:"f:;{ . ey
P abhac |7 7410

Loju(@"oq)f [ T
’?_al#/c;g)\ = -2 84

L2 Lo

/g /
Nk wﬁy/

- ,_.,|’:}-3
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2y &
9.3. Plots N, \‘l-\f/l ""(t\‘ oM »,72
A ; " Plot log Qact versus log H, determine the power-exponent, (n) of the relation Qo.H“.
y| 22T

) | 543 4 ob- e
\D ,“/ o & S\t\ “.j] Y
|
/
1 '/
/.f
17
7 (f’
|
| L
i \
i.’ CP.:; %: [ ( E.l\g/t,é?a w\\é_ Tsus H3” and determine the sharp weir Cd.
) T
i [ ! I I ’ !
5"\“\2'! " | B
PN A
T T YT
-
T /7' T
o.& ‘ //]
l (')lr:*‘ l‘/
-\,L\ =
!s ('“-' /
o 7
Ei Ol.?' / [l
| & & / . |
. |
W BB A TS Bk
9.5. Discussion
i ¢ Comment on the value of : \ O“/i ~
| ~ nnn ¢ -
Cd -——k\(\ﬁ Johue r-(\ L ES s e
D aslepe = VW2 C Iy
|
|
|
1
|

1
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Name Pt 2 s 22

FLUTDS AND MIYDRAULICS LABORATORY
ID# [632U95

EXP.5: Pumps

Parallel Connection ’
Table 10.1.1: Data and Calculations for Parallel Connection

Paz Psi1 | :9) \hA_//EB Q: have

Qa Qs Pai .

(Umin) | (Wmin) | (Bar) | (Bar) | (Bar) [ (Ban) (m) (m) (Beis) (m)
T

o 150 | —onlods|-oté]|o-Al |97 |5.8%|1e3>]1.27

i 0.9 0.2 j& 11 iwte > | to 24

I 4

30 20 |-o0-U =1
= [O 2007 | .-O'OC] l

Series Connection .
Table10. 1.2: Data and Calculations for Series Connection

Q Par Pa2 Pgi1 Pg2 ha hg Q¢ h¢
(L/min.) (Bar) (Bar) (Bar) (Bar) (m) (m) (m’/s) (m)

-3

F0 |—ou | oF | o} o S\ (BN | 2 |S |gt \F el BDS

pESwEZc L W O 2 ) N X Izl
3o |—-ol |29 | o8 |V& 1014 ]16.9 S5« |2038

Single Pump \/

Tabiel0. 1.3: Data and Calculations for single pump

Q Pai P> ha Q \
(L/min.) (Bar) (Bar) (m) (m3/s) € Ve . P
Jo . 513 & . Sl \.ﬁ&-l?a.TIB \Ro. 6§ |

5o |-02 | oF |18 |g. 540 s 68 | W\
30 {_o| lea [10.19 |5x6" |0.52/ c\g.e‘l

10.2. Sample of calculations:
A= fs y S o / he= H/MHE
Qr

\'\g:_":\:’_ﬁ e B 84\7/ ES‘POWO"OM o o
> :

Pa wey _In Pa,;-

(e = DA+RB éfﬁuo
REe o
”‘/S

\‘\omb: \‘\\.-Jr’hm - g .29 7
i
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10.3. Plots:
1-Plot H VS Q for single pump, series and parallel pumps

2-Plot € vs. Q on the same plot for single pump.

o Hm) .
nel . 1 = 0
1% \ L /
\E. \‘ . V—‘
5 N7V
& Pl //.-‘: ;/ (A€ 1
1S U// /"_'*"-\
n A
[ // f /
( - A P2 P
" i el ( N 3 J//
0 - /C/’ — — \; I
q sl FRE o ~e Einfjle
il
8 o
=+ A"
6 A
S
>
F =
2 rav:
o -
| [ [ _ "
| 2 Sl £ B SR (8 o, "\3/‘5 A0
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