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LXperiment 6

Center of Pressure

Gk
§EEAL

N

SEC.1

ED:\EB\W% Name: &
2222 pods g P
1. Data and Calculati
. Data ¢ P ations: .- ‘s
( 3. = Notes: - All unit in hydraulic lab convert it to large unit for ! '
'Y(N/T;S);)[) g \ b(mm) \ d(mm) \ R1(mm) \ R2(mm) | R3( eroaml gz on
mm
75 100 | 100 [ 200 200)

1.1 Totally Immersed

C 3

Mass \ Water depth y y Fine -
(2) (mm) (mm) 150 K exp- Y(‘-p calculated Ye.p experimental
-\‘\ ™ ™) (mm) (mm)
| r o \1 oA 53 5 4% au oy
: N \
L5 Vo5 | ves | T | eay | W | ma
Show san%’ple of calculation on cach conlp_lljgljjm 400;: |
(am) \ Ftll\llco. ) Fexp. Y c.p caleutated Y c.p experimental
— : N) N\) (mm) (mm)
=y -d Faeo =3 I 04 | Sopzmg 8 Yoo =g T vqm.g?—w\% ‘
z ' J -
. Lz —\we = V\ﬁ\v“’ﬂ'vq," d(A @.}M Yd
" 2, #9735 o0 :

| I —

1.3 Partially Immersed

5N

face partially immerged with water

Table 2: Determ

T

ination of the calculated and experiment

Mass | Water depthy y
| (mm)

(2 . (mm) (mm)
o \<v ;\'\ =
/___/'—’-

p 297
L/’

| Show sample of calculation on each com utation of mass 100g
: S" Ftheo.
1 : 5 '

al center of pressure on a plan sur

73 |34 |

— PO Y v/
% - 58 |F2Ar A AT
€ 1 \r\;tb‘o\ g\d-@“v o2 ,’-th‘\)q-V‘l
S S - gl kv 7 G224 oo wo-aToe o PN
- R :o~n/+5 e vj‘“ x \T’L*oav?S&b“&“ —'V‘L-‘VU'VS\\
i w3 W o v 27 k;"’l‘f\\;— 07 3bA =~
; yPERE
”:-’__LO,ZELN\ /’):,L,‘_&—\i\—’
= [ AN

P
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D: Y87 Yo U g,

| Totally R

Partially:

g \e= (é\o?é) C: - ))

Find the angles and determine if its accepted or not '1<_cmdmg {o lhc angles values. (40°-50").

~\ W g Q
SR G EF ENENE
wey v\ccwh;q( |

N (J HF&) & \—va\ Mo —2a X 95 -

No - s
n £0e g e

" » e dp £ 2 Lp
‘| Name:
| 2. Plot the results:
Draw Yep Theo. VS. Yepexperimental fOr Totally and Partially immersed in the same fi igure.
*Hint: the plot must start from origin
R
Sl
\to \\\lk
Vo PANUENY |
\ao’
Ax f ' ’ l !
Sa ] /K , l ’ ’
e < T
e f L
5 a2 R
A« L / g . '\‘v\\ I_\ l ’ ’ ’
30 // ol ’ | | |
pd
= = T
\v ] ” ” " I’
\e 27 Jo Mg 54 ‘::‘\S g Ry -
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— T
Experiment 6 ’-t{-\ 'ii‘?"{"ﬁ]tL~
Orifice and Jet Flow il
N SEC.1
H): °\‘ o g \ . .
\ ¢34 Name Y \/ 5 A g w

1. Data and Calculations: Hint: Diameter of orifice is 6mm

Trial | H \% Time H Qact HO5
# | (em) | (L (sec) (m) (m3/s)
1 [8e P \35 0.3 7.7 a3 ©.5%
2 Mo [ 5 [ Wy | e M5 v o423
1.2. According to the second trial find:
A. Theoretical flow rate (m>/s)
- 2z
C’\’Weq—-—‘:‘-‘—o ,I'z_g)-\ B mey = 3{—
Z v ‘o s Iz_ . -5
5 (@ ot) *4.81 Fo = ©99° -U 5 dye )¢
-£ 3
= J.AZ M\e W )g '\
B. Coefficient of discharge (Cd).
-5
S e L e
9 vhea TJ.or #A\S

C. coefficient of velocity (Cv) if the flow jet is traveling horizontal distance (X) 350mm while falling vertical
distance (Y) 83mm. Is it valid or not? Why?

Cyz X
23 wn

= ,_'2'?5‘

LJD-V 33 “"b(\\

= e £\

WY VaVid beomse \bie

V255 Y 1
D. Coefficient of contract area (Cc). (Cd=Cc*CV). Is it valid or not? Why?
2 C = ens
Ce ,-—0{/ = 2 QS:‘b~’5‘o\fz_<\
Cvy u~A b A/
‘)\"5 Vﬂ“d buﬁ‘ﬁc \\'5 ‘QJ_S_ *\\AV\-.L
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e Plot Qa versus (H”

\ 33\\“’“5 b o £ WP

2. Plots: -
& 2203 5) and from the plot compute Cd. (The plot must passes through origin).

Hint: Slope=AQa/AH*>=A*Cd*(2g) *

-5
f\eeéj gge:};)_f:" = éé 7"“\55—; ’B/Q[_(
W) bl

CJ- S\eee bk N

.—-/ ="

Ar \J?:S ,E.\';—z;aql}) s ,!L&—C\.g\

5)

\-Yvue
2 %T‘A’LL

2 ¢ ‘TV\Q_&

Ga Y Al Al g1 3l s

e Is Cd yalue valid or not, why?
N e
4
N : L
v = pd )
;‘5 - = ‘: . / = = I
3 | (b1 3y |~ B
2.5 - //_,/ o B
o 7 —— =
\ ‘5 1y nﬁb lb i
N
\ L
| 7 T
7’ d N -
z | | |
g b} IS PR wzs TEW N S g 0 L A
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Experiment 6

Bernoulli’s Theorem

Name:

o7, )0 c\_;:\j\_p/f \',_O)LD SEC.2
1. Data
D1= 25mm, D5=10mm, D8=25mm (Total head)
5 ~ Volume ‘Time reading | | o e ;
| Volun - Time | reading ~ _ " Point5
Trial # o eyl O EST Pomtl g Pont
‘ _Hp " Yb.q 234
e > ) ~ Ht 473 9.3
: , . V33
e 4 Hp 273:] _
A > Ht 1H . 23
2. Calculations
A= 3 (o 025) E 4 s A= (000 785 0vs
Tiias|a: géd‘ Qwﬂ’leo_ B Cd Ve Res (hl_hs)O.S :
12 | @) | @@Ys) | ' S
A \-1"-*\5\‘ VS grS | wab\ V.85 V55 o 0-4%
2| )aes \-25*\31" wogd | ).uS A M09 | ©.33
3. Sample: Show sample of calculation on each computation of trial 1.
: : i 'v "Q:‘{ct."\."- s _'./‘chéo. : .‘ > 7 o : Cd ;
e mfs) e e e mYs) L s |38 R o
~ & Y e
— fASN™ J
= ©-8°> ~o05 \ ,5) . \‘11&\;
SO Pt @9 SEA
-\ 2.’)—4\< "'\/5 iy (_7 .‘54\#“‘3 = = 9312
e e
o Wl Ll
r'Qo \\'\-9\——9‘12“) S
= Rack = Vs Dg
Ps F_J\? - O W2
— )28y y - \’i‘s/;/”}\
.35 %7 \9
= N.55 v~ /5s = Y55 9V
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ID: 183404k Name: ‘:’/ (/)/’f Colp

4. Plots:

* Plot Qact (m%/s) versus (hi-hs)**. Use the slope of this plot to calculate the
Hint: The line must be passing through origin

SRE

discharge coefficient Cd.

-\
N\
)

s

ARV

1.5

V.2 A

\l"’; /

o\q 7

675

CEY A

& MS 2

e 19
. Leor 7
o3 iR\

o\s /

L1 ]

¢ E N A5
0.\0‘; < b o4 a5 Vo 3
Slope: 9 g 9

J
~\
s\efe = “’10\— gHS) * Yo ~ 35—\6\\

-
0.3 ~v:\5

CD: .
s\efe=Cg & Ag M) Cy= S\=fe

2 =_—
)
\ Ps )28
4 -6
— 9 A\
Co =307 55y
7-85 yo J’E/ﬂ\_j,/_;"’f
- q*ﬂf&" >
Comment on Cd value: ‘ AR % \‘;M

VY5 accep™d boanse \Wig yess Feow 1 <°~%5\74—\>

h\’h5
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e Plot Cd versus Re
(Y

L-__J\

] L e Sl 3 ;C'..'\- H G ‘I_l '\} &
SRR S N M N = e A

ay L8l ALt 77 3 aliew

TWe veAnFion be Fotegn B € & C4 \s wa} d \veet

VAl B PUROI , Cd dee, &
R o fe dee. Cel v A
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Experimenf 4

Impact of water jet

L,‘:“

,_(J )

Name:

ID:\%}*{VW‘O

o;()\/) A;Mb,j r".)u

SEC.1

4.1. Data and Calculations
Duozze= 8mm 5:°.g3 N

Note: The answers must be to the nearest two decimal places

" Don’t forget to make your report tidy and neat ©

Table 4.1.: Flat Plate Target (6 = 90°)
Mass VOlume Time Q Vnozul Vo nozzle Moment F measured F calculated
(® (L) (s) (m%/s) (m/s) (m/s) m * Vo ) (N)
100 | 5 |22 |28 NES | W52 | oy |eas |5
-
200 5 \g 3334\ | L 47 | 658 l-L\\O\ Vvab | )Vs32
Table 4.2: 120 cone Target (6 = 120°)
MaSS VOlume Time Q Vnozul Vo nozzle Moment F measured F calculated
(2) (L) (s) (m*/s) (m/s) (m/s) m’ *V, (N) (N)
00 | s lag  [vaaeslrst 349 |egz |90F o5
i E
200 5 N B34V (523 |SF | 036 [y | ASE
S ————— i . ‘\_.
4.2, Sample of Calculations @ 100g of flat target (8= 90°%)
Q Vnozzel Vo nozzle
(m3/s) (m/s) (m/s)
| = \/v;
Q Pt & \/vw?:L\@ - ,62/ Q“,.L-‘_\QS' '-Z,ﬁ 14
=Y A N g
ook —ag e | 2 23wt =%8 i
2. ) s T;L-U\VVS) N M LB — el p)ec >
B =L »g
F measured F calculated
Moment m* * Vo ™) N)
v\Vo 2/ QN o . = W\a ;G\\ = Y™Nof \-6056’))
- - & s — o\ 152 - @
= \ove W 2:3$\? PR Z e \&AB - 29
= V.o N
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4.3.Plot

Plot Fineasured Versus mv,
Hint: start from origin.

: Me\b s _LJ,;‘\"'JLP

for each of the tested targets on the same chart and determine the slope.

(AD

NS

\-\ AY L
Y|

Sp

\\\‘\

N
\

7
-\.-./.
b
L~
7

/7rr m"q’\”‘})

. ~ >~ PR A
* Gn 3 Lo T TN L . L :
b\ M BN 6 % ™ o . X o \‘.\ ~ T v

4 o ,- ! i -

Slope (0 = 90°)

L
s\afe = B _NN\-c Rl
B,

Slope (0 = 120°

Aspe - ﬁﬂ -~ vl -vb y.5
Fas amm————— & )
DA '(7“0’\'7"4

LaaY dlaliadl abisd G\J.ﬂ ‘-Sg.u
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FLUIDS AND HYDRAULICS LABORATORY |
Exp. #5: Fluid Friction in Pipes and Losses from Fittings

Name 5,) 5 £ e o ID#:_\Z3o\tb

Section; 1

1. Data and Calculations:

1.1 Losses due to Friction

-

A) PVC Pipe: |
1?= 3/4 in = 0.01905m, L= 1.25m; A= 0.000285m?
Volume Time h Q \'%
(111:3) (sec) (m) (m®/sec) (m/sec) Re Flow Type fexp
0.01 357-"‘ e Vod Juab eyt | A iqb [29303 [Saebent ooy
001 | 2827 658\ |27 637 | V2R [ 208 ISt aaY |5 008
0.01 T2A | 0035 [2M5 W[ 44 21969 [Rurbaltal oot b
B) PVC Pipe:
D=1/2in =0.0127m, L= 1.25m, A= 0.000126676m
Volume Time hr Q A% I:‘low
(m3L (sec) (m) (m3/sec) (m/sec) Re Type fexp
_ = B
0.01 213 g 25 (3.8 | 9 4 37p8Y | Trbvisn) |63 4o’
. - .
0.01 30 0 23U 3338V | 163 2ayol  [Twrbalen) [ 7u e\
n s -
001 | 24 0 1Y [THERT | N LAT 126000 [Tarbwenr |03 k)5
C) PB Pipe:
D= 3/4 in = 0.01905m, L= 1.25m, A= 0.000285m’
Volume Time hy Q \% Re Flow £ N
(md) (sec) (m) (m*/sec) (m/sec) Type =
0.01 25 0\ 5b ‘4#\5‘\ y. 4 2667 | Tardw)en) |p.0 29
0.01 20 o \15 (7330 \vf“ (TN, 222885 [Tavbulend |, oo 3
0.01 %6 oo [ \T#\S | oeq6  [MUAS [Tavbulen |, o0
2. Losses due to Fittings:
D= 3/4in, A= 0.000285m> - B \
Volume Time hL Q A% K
(m) (sec) (m) (m’/sec) (m/sec)
90°Elbow |  0.01 25 b0 AN oM 0.3
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V&M oY g,

C\"-I} \/ 2 / 77 JLP
2. Sample of Calculations on each computation of PVC pipe D= 1/2 in for trial#1:
. Qi Vi (/O . . f | Kfors0Ebow
’% :% =W dery |- 4\
3 ~—T
f‘ (Ve N
oo\ =3 ”f&\:\ = o LA% go.sY3 Lk
| — ‘ - =Tri.sial
e
I bk W | O beorzbeTe = meree 9
| ~ 3.\ e -
-— ‘7—-5 “_2-‘« =
| 15 2 AT IS -~ 17y 31 \ P = P
\ = (. U3 #\o
3. Plots:
{ ) 3.1. Plot hr. versus V of different pipes on the same graph.
oM f'\ '
%
R
= F \/ N
0{3 \%
C
0.|1% — Q\’ - ¥
g.’l—b - o i }
o A = }(
Py A -
& :6_ ) %/1 ]
o\® = [
&b K i
9 r?é;/ . / ~
eq) N 4 -
QN Ea — =
O~ ‘1— AY v
1\‘/ y\ 4 ‘\75
£ Z 1971 :
0:[e3 aNC B
R
v~ ’(7 —
b -
ot e §
T X o @~ PN A M e Vi
b o‘ h Q \ s i hanl \ . {v N ‘v
(a8l ALl 1 o) s

-
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Experiment 6

Specific Energy: Slow and Fast Flow

ID: \33‘( 0‘46 Name: o \J P ‘U:NLP_/C‘ - L SEC\
; 'Don’t forget to make your report tidy and neat © BB
C1i Data And Calculations] I 5
Data Show the cquatioﬁs, substitutions and results in this table:
b=75 mm Q=44 L/min Q(m¥sec)= .5 ;f; o) ‘,"3 i [ES
H (mm) H (mm) N '
before sluice gate | after sluice gate he (Theo) (m) Vel(Thso) (m/sec) | Eusin (Theo) (m)
y l’} e Eu:. — 7
Vto £ 1 55-5*30) = ,!o\‘g\#o-\ f,‘}»’* o- )
—
o | a7 | |T\ = )| ceman)s | = ens v
2/ 7
. \ W ¢ = -V~ | Before Sluice Gate _ ]
H(m) V (m/sec) ~ E(m) Fr Flow Type
o.2\5 eV o223 371 SWh o\ ey
@ \d .5 o \A o, M\b SUb v\ cal
v .\t b B L. )b o34 S LW;\'im\
) _ After Sluice Gate . _
H (m) V (m/sec) E (m) Fr Flow Type
6 T V.33 o\ V251 S ptv- Oy J-icm)
xa 53 1Ay TR 2.65 swptv O Ml
(74 "0\/\ q’ 2\\5 O.Q_Z 2 . \q' 5\\,?{,.(- W;‘*)'Qp\
T T ey el s e
v E - Fr
(m/s) B (m) and Flow type
- - . —
& =g E-Wx Y =Y
A T 3, Vg
N3
Z  19.59% %\ - — _ o
A LA, Q) - /_/_'f:,:
0. 0954 v\ A Blore 2\
Z ez Sk orh
Z 0Md S = V‘33<\
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Student’s Name: Sale ogph b o b \G3NONG

O3 ot T T s o e
* Ploth versus E and show the supercritical and subcritical regions on figure.
* Find the experimental values of he and Epjy on figure.
Hint: start y-axis and x-axis from (0, 0).
Y-axis and x-axis should be of the same scale.
NG
im‘
13 —~ \v.
o212 W /& X
o2\ )’ J"\\_ Ny ‘\ o )4 |
o7 7
EXNY L/
-~ \% \/
o) } /\
o\b
~\5 -
vy /_
o3 e . .
e\ - ‘/\
2~\\
0\ ad [ L
a-v ‘\ n__.1. \ .‘_ ok
o e | =¥
97 N <D
ool S\MYe Kl Y e T N
b o£ ‘ Sl = . B
o o\ '\l g Z_' ~ I “
< --Og E
Q-
- ! ‘l;v'\‘\V\
0~9 \ [
! a y Ii;t.’ b &,
(;{/ _5" 0\0 Ahb ~ ‘::V ::?\,3:\\3 _\"7“ \"I .‘;‘ i "}G/ﬂ f} aﬁwj
000 5 4 g T - ? 4 E(.V%
Enmin (Expcrimental) he (Experimental)
3 . N RVN
o(\g,\' W @00\6
N _— I v : e ae " “‘ ‘»“"‘”“‘.VMV“‘\““ynz." ‘ ’ . ¥TI
16.4. Discussion sy tgalysh e 50000l B

oo N We N 7 NCCrg M oY Aceet

e

Ewin | v)5\0 \ e \51 Eown Shes 2 Evvintgp v T2 ALY

Scanned with CamScanner




FLUIDS AND HYDRAULICS LABORATORY

Exp.6: Specific Energy: Slow and Fast Flow

Name

22V o 5 oltp DE_\BBM M

Section:_)_

Jod

-y

()

. Data and Calculations:
1. Data collected from cxperiment:
' Q (L/min) | Q (n13/s) & illn.(rlh‘ih) , llé(mm) | Lytem)
2.8 547%’* 5o | 2b g6
\ $o v ov25 390 6 14
L SR 33 b 33 2.0
1. Calculations:
v | ew | view | B | om | P
T omﬁg \;\\"-—’ o \\3 \ <56, Py Oy Yt
o o3 0.0 LA TR o o2 2.5 SMPer W R
v-oo b 9o ™\S \B% o on$ | 2. 6 SR ST )
b | mmew | Ve | Ea el T Row
g;ogé‘ PR - 65 - \\ SREA SNB vy ey
v-0 Fb oo 92 o\ o386 | 5.0 SMD e em)
0-o 73 D 062 o \5 0N 1o-\] SN Oy oy,
i o meo (m) | AE@ | Amneq.(lin) (m)
o-v3b o5 | U\"\dv\\w u\*"\(’ 0993 000U}
6 oMb 0-329 o. 3\ :c~°"7} - v \\
0-bbA 01 5.5 #- Y60 6. \7
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2

1. Sample of Calculations:
how sample of calculation for trial no.1:

S uwad ey

Q\\V’\ 7

D -

Z 090fL % o\ 5

T
AN

: lvlil‘;‘;l“h;o.(nl)‘lv | : : ‘]Vl.(lfl;!/‘s)ll il ...ElExp:.(I"ﬂj Fri! ‘*Fl‘?“f T}%P‘?‘_.
ST Er N PR CEE A
L:oum N AT = N SR v
T S (I o 1. d™ NS AT A
T 216563 v~ N N = B e e i B P
250.8)
g - O oWy o-o]5Cs ovS . o5
V& - '%: D T:\;'-‘ LV\’S . m
°-:;'b % | = \'\\ —~ o \\ e~ P ,\ 5(7\'7\
S Uf\x:‘j\
UH@  Linem) | AEephim | AEmeh@m)
HJ:."\'\. \'\.\ LJ ~ ’5;5 F\rqw\ | - E, — EZ z (jkj_ \1)
= 009 Sb—omob \ o0 Tav\e 25 =6 W3-\ AWM W ‘i .
- 6.3 b an - »5b - n54 = eagEEe =Q,.\,36/c~o A
— =g —_—
Z V1 Estna Ve W o ofl swold

- o <o q w

Y. Vvue

2 T\vwe
2. Yvue
W T

L. ¥anse

LEa Y 4Ea FLi| E\JJl ‘;:g.u

ol - \) »

]
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Experiment 8

The Flow Beneath a Sluice Gate (An Undershot Weir)

ID: : - . SEC...\..
\224 o' § | Name: ool £ ("__,LP
5 T yon't forget to make your report tidy and neat ©
8.1.Data and Calculations_ g
8.1.1. Data
he=15 mm he=20 mm
Q (L/min) h, (mm) Q (I/min) h, (mm)
60 \W5 60 a4
50 83 50 Swo
8.1.2. Calculations
ho Q chm. 0.5
(m) (m%/sec) | (m?/sec) €d h
hg= =] " -
15mm |0 YME [N\ hEmeT | oL7 0-38
053|033V - WP legy  |0n2"
ho Q Qinco. 0.5
(m) (m%/sec) | (m*/sec) d h
heg= -3 =
20 im 0.08\1 ) &Y \.(\?ﬁr]v; 0.57 o-2A
o-vg 0-33&\;3 \_u\o\u\;; D-SB v.2-L
8.2. Sample of Calculations @ hg= 15 mm
Q thco.
(m’/sec) (m’/sec) Cd
2
- ,éf_—_/};—__e‘- \ A &\\9"‘6\ = ‘3\!\5 {7__3 \_\_0 = Qo\c\'\dql
oS 1eov Fesec —_—
2 3 = o9 156005 ,ff:_gq_%l %o NS 6’()»\-\&7\
:— \ o Aok 5 . —_— - 3
Lk J ’;\nq '*‘\‘VB \ngj‘s — \u“v i
VA N
= ©-53
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8.3 TPlot P e ey R e R o i e e
* Plot QactVGl‘SllS hoosfor eachhg 7 I ‘ o .

~ ) Lils
Hint: Best-fit line must be pass through (0, 0). Lslyo £

\ W oMb
* From the plot determine Cd at each hg.
Hacr 'k\*’
(v 15
r‘-':
2 5
2 N
\ LI i PR Y, 4 L -
"‘qs / / \Lf\ I\‘J _
:8? \f" 1 1/
w~8L 4 1][ i
vy = / . L - =
o7 14/
6S d’b
¥~ \c.‘ / / I
55 \. / // rj
-5 = A = -
: 7 N\ | | -
AN AR X
w35 N
03 N/
25 /] = : = |
or |1/ N I -
i A IND/
RO Y/ T X
©c'ofg i ~
o o Ma, ot N o h
0‘06' 60:‘/00‘:\'6 o 6 4 m
he= 15 mm l;gé 20 mm B _
= Slope T Cd Slope _Cd
. %& .{\ C‘H’\d "7-‘1 = {wl\_\?.;gj&\(} = 3.8 p\T
_=__——/'— e
B v, o ey VTR P

oW - a- i Ch= 68 . —— o
._\\’\ \5)-"\ dm:) dh‘\?-f—f(ﬂ ;3\5 GT)CZM;::O‘EB

r—_—-_—/_

oS — 9795 = 2.5 4430 .
=3 —
sy { v

e PR e n [s V.qquﬁﬁ’\;*?—u‘

/-‘0 592—

ST ST e R r——

8_;_1._ LBay 4 L‘LM.“ Al Cb.\l ‘u:u.u

N+ IV We

2. Svur

2. False
U\ \ FA\S'C_.
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Acidiry’ Qm@q¢¥3 0§ wrghe o ey iz base
(s Fvony base S Na o)

(2

soavf nq,

Yo € sandle

P ure Fre Yﬁad:ﬁ

Mo C—vaﬂ# M wewa) “‘3‘0\\'\3

NN\ ey Mo o Nuash 853 M3 — Ow_ﬂb =0

L Com) O
Tl | fanal G w5 Gulas)
) yeh \3 \2, v
2 \9 o V37 | 3.1 . 0
Gw%ll N) a\\«;c_ % ﬁ

Y e T \vo ik
Sam@ s N 0F sqnpl BIEIE veiding| ¥o§ Nagy | Tovm ueidily {
L‘P‘\\ (‘w\\) L"J\Q («r’\g JL ag Ca(ﬂzj
N Fonu)
\ \av V3 VY A
%
s Vw2 N3P |2k | S.g
Q\[J.\IV\\Q“"'\L "\\3 )
] B z
. S o o 57 % \=
Taya) A\ Faliairy= WML/
\) T(\LE. V')OL-Q ;5”"\/{\(
2) Fave
AMDY @y eo- Ao ov
3) False = ° >
W) Tvwe \oo
5) Fa)s e
5
‘) Y—q\ya - "\3 r"ﬂ)\— A chq"b
7) Fa)se
5) Fo st
A) Ealse

1) Tyue

Scanned with CamScanner



e

PO - @PadM ¢ ¢ wvgf g, Fo nemtrgline
acid (srveng aad 15 Hesoy)

50\?\?\& .NO_ V 0 f}é‘l‘"\ 9\6 &\lfe)-)’t ‘ftmd\'vg >QL17;; Hg_SD\( Vk&n D\?\\ “\'\q\e‘w\ O\\kc\)‘vl\\\‘j

L) ey () (
; L as &C
) yayi | Gl ) 2
\ \ag 3 | b2 | 0.5
: ) ) U
| e \ad o\ N \ 3
0\‘03. Voluet {7\9\ )
. . i
?\m? AV = by g0 ¥ 5o\
= Tz Avy il asey
] AR U V\ﬁ/ o
;qv‘\?\cNO. #Q S‘fq;\‘)\c &;&vt—\-)-t . . ) : N -
K"'\\) \w\\) Y"wdu:ﬂ Af v&) W25 0y Yoy G\\kﬂl\lv\\\\‘j
_ vA\
: : Ky | Bl K (gt as eacoy)
\ \a g 62 | 5.8 7 “4 I
: - - - i , W6t
< I B D A A TN
Vlvﬂ, V' a\aganl_ \\5' g -
Y =1\ ed (Dq,}\\g-%) !ﬁ-ova'):._. %S-vﬂ«v —~ b3 WZﬂIL a5 OnCos
\o~ <
\) " L —}: ) S QOV\\‘W\V\S Co_}fL & Y Cay

CarbentIt B b o phani e

(o\;‘ = U)
i

Cas ™~ w82 () - V8 gyl as aae,
NG = ro® = HbF— 1% = MO wog ) a5 CaCos

?’> j;hCQ., ¥ =2

3
So T.o\¥e o 20k o L 659 6\o =2avv "\2] JL &% Gaz

\va

: —Yf- H Cﬂ; Q-Tﬂyb” » ))cn;“wﬁ"ﬁ}

Scanned with CamScanner



Experiment 10

Pumps in Paratlel and Series

ID:\234c"\b | Name: 2,0 ands £ o Le SEC.1.
1. Data and Calculations:

1. Parallel Connection

Sample of calculations @ Q= 65 L/min
Qz\ QB PAI. Pa: PBI P2 H., Hy Q( ha’vg H. Hs Qt hzvg
(Lmin) | (L/'min) | (Ban) (Bar) (Bar) (Bar) (m) (m) (m?/sec) (m) (m) (m) (msec) x ("1)'Q
—0- —. N \ . 33| B - - = _ - =
65 |65 0-y | ®-§ v\ [N WL = Mo BN 2R ~Ta) [T Co-t3) |= A avGe N WY
$5 [NT | ~eV [FAA [ ~ey N-e3 NN (WS NNV NS g, YO %V \R 3 4555 R :
35 NO —_—o-\ =\ —_e \ '\_\1 N2 2 [\ M\ |pro el 13 oo \) ( g_" = ‘\&M'“ =z q-NA A
2o | § |=oo8Y N7 [~eey [NV V2SS N2 o meiR VA .'L\, NP ’\: *{r-\:vg - G o >
2. Series Connection - .q & e o R L T b\ "4}5‘\ 3315 vn
" Sample of calculations @ Q= 65 L/min
Q P1 Pz P3 P:l H_—. Hb Qg h( Ha Hb Qt hl"g
(U/min) | (Ban) (Bar) (Bar) (Bar) (m) (m) (m%sec) (m) (m) (m) (m?sec) (m)
6s —o\ [0-R8 0.8 [\~  [NoA [N\eon M eSuF "—\*q\:@m_—?&3 7‘(?‘3\_— vy = @ =M asyYa
£ [moasq\ w5 [vor Jzow N6 [N ANRGAZL S e\, 1y Yo M3 - 65 Zlea 3y 1\.0)
35 |-vrog7[\T NAS [2433 |NErB |V [oreweS8 Mg | g S T o) 2 QR - 0.92Y |7 {gevv =23.7)
2V ~v-082. VA N VG B i b IR \3.4 &Y |ooeod3 (256 (g y. 9T s\ 23 — 35 3 3) -~ - L 2o
3. Single Pump : 2l A~ = Wuyes — Vo3 B\e)s
- Sample of calculations @ Q= 65 L/min
Q P, P; H Q Power Power Efficiency H ?' Eogver Efficiency
(L/min) (Bar) (Bar) (m) (m¥sec) | input (watt) | output{watt) (m) (m’/sec) output (watt)
65 [—9N [0-% NiA [vetme | =W VMG [ 556 =8~ [=@. =3 R W\ 1= ?w
Sc Fo?z \\ A3 "\.\6&\ﬁ1 36 [\EBY LSUAS leo\nq [T 65 S| ey
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ao [ =\ [0-65 | \6S? [roveds |V SN |afs 3 | _ %
A e A R WA
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Std. Name: 5o aide_£ o2 . A83N\Ne
2. Plot _
1- Plot H VS Q for single pump, series and parallel pumps.
2- Plot € vs. Q on the same plot for single pump. (start from origin)
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