- determine the velocity of water leaving the nozzle and

© its diameter Dn. Diameter of water jet at Section 4 is

v ~ Ninz'5itmb

~ position as-shown in the figure, determine the weight of
the plate Wand the force F acting on the plate. Q=2ms,

Q1) A vertical circular cross-section jet of water sm'kes‘
a completely free conical déﬂector. What is the weight
of the conical-deflector so that it preserves its position
as shown in the ﬁgure.‘ Neglect the height of the conical
object and weights of jets. (W =1#80.53 M)

~
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@las 2L9.05kNImt
e 7 (9wa= presee
waoder .
re SR’
l ‘F: Oo‘di5
L=400m
D:30cm

Q2) The block weighs 3kN and is hold up by the water
jet issuing from the nozzle of diamster Dn. If the block
preserves its position as shown in the figure and H=2m,

0cm. P = 1000 o len®
Doz 0.095%m

Q3) According to the figure (2) Find the reaction forces
at the plate due to water jet (b) If the plate preserves its

Qs=3Q;. Neglect headloss, the elevation difference

4 l - laiHerend —
between Section (l) and Section. (2) and welghts of = ) — ;) SRR
r —— . A
water Jets Pm 400.:,3 \L__gim : . L4

S Rwz 20389 N » Ry: c20ON

F=ko0O N W = {600ON
Q4) Water flows steadily through the double mozzle .
assemhly sliown in a horizontal plane. The cross-
.sectlonal area of the supply line is 0.05 m2 and the
outlet cross-sectional area of each of the two nozzle is

- 0.005m2. The pressure of the water entering at Section

(1) is 130 kN/m2. The water speed at each nozzle outlet
is 20 m/s, Calculate the met forces caused by the noz‘ZIe
assembly on the flange of the p1pe at Sectlon (1) and

@ P, =1000 kafm

(1 this ques\rfon -%hefe, is uh\zno@n

eneray loss ) fﬂz 84524 - RizLI0ESH)  prensprere

Q5) The weight of the tank containg water. is 6kN.
Determine the horizontal force F neceésarj to hiold wp
- the tank. Also find the vertical force acting at the wheels
ofthetank. W = Weene & Wwerer= 6N
B = 9810 Nim?
?m 1000 kglm®

F:6l6'5er
F-fl =4 SS‘ZJQIJ

A es‘ﬂb‘k
ey .g\euwhﬂ’\ .

e

————

Yy -

Ri=0.05" 4) . o \ Va= 30"‘“’5 s
P‘_QSD‘{_'NI‘m" " . ) @ HJ."' Q 00 Brev

Al-mosp\'\e 2.

9 o \.‘l,—‘ T
. - ' - - )=*Y

D:l@c
B OO |
V‘.L m‘i‘m\w
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Q1) As shown in the figure, a jet of water 2.5 cm in

. diameter sirikes a vane with a velocity of V;= t0m/s. The

vane has a horizontal velocity of U,. If the force exerted by

'the water jet on the vane is SN, What is the velocity U, of

the vane 7 Neglect the weights of jcts,' air-entrainment into

the jets and energy 1osses in the system. p, = 1000 kg/m’,

] (UV:??MIS) )

Q2) The elbow-nozzle assembly shown in the figure is in
(e vertical plane, Find the force exerted by the water flow
on the elbow-nozzle assémbly. The interior volume of the

elbow-nozzle assembly is 0.12 n’. Note: p, = 1000 kg/m’

and 7, = 9810 N/’ Neglect energy losses, ( BS0k A \\’)

{\(,6\ Q3) Blade is in the vertical plane, Find the force acting on

the support becanse of the water iet. Neglect the weiglit of

the fuid, blade dimensions aid headloss.

.\Iét’.k = DOmls )
. .
dbe’g = _dvmmeﬁ’r _Qf} Leoder (Jj‘.’t :, 5

Q4) According to the figore, find the tension force R of the
cable. Neglect the elevation difference between the section

(1) and: section (2). Cross sectional a_rea. of the water jet is

10 o2, Negleci headloss and the friction between the .

. wheels and ground. Velocity at section (2) makes 30° with

thé horizontal, (\1,,6 | N) .

2,2 % ( ma\e—tr’t ol@-H eraxa. ) Dot A

ﬁt&k = O cm"

Q3) Find the force F acting on the vane. Water jet is on the

horizontal plane and its diameter is 10 cm. Neglect

B e S i e A A i S
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h C e | R
L= F 21 IEE A 507
. _ R for epe CE
) Ql) Accordmg to the figure (a) find the geometic . |- L L= 300m
. elevation. of point E (zz=7) (b) Draw energy and oore s D= ’-7-5:’"
‘ . 0.0 :
hydraulic grade lines on the system (Zg =2%. 8’6N\S ‘ rew‘-“";s«- S - h'-Ht’S
- L= 50.0 -
\”’-('5(_ AOm D=z 25em N
' £ = 0.4, ‘
. Q2) Consider the pipe system glven in the ﬁgure (a) : . %B-i, e A %05' L 3 05 knlm®
' . —— (Y C .
Find the geomemc elevation of water surface in the A (30»36 prese ( : 0
' reservmr (zA—?) (b) Draw energy and’ hydrauhc grade Caoder e 7, =
reservoi’ Q i? W
 lines on the syster. (Z'A 159. I.,SN\.) T : S
pipe 4 olpe 2 £2 prpe. 3
L=500m L2z 400m ;- 50m . -5
\'?b.zzs im  Das= :).Aﬁm D32 20¢m .- _ N o 22 ?8
: R - Qa\-’noé?hc(e-m ’ o
Q3) From a reservoir; the water is discharged into the = - %7 : ? ;
' atmosphere through a prpe system showmn the ﬁgure
. Find the pressure at point B and draw energy and‘ : coader .
piozemetric lines. The diameter of the pipe at point B is '50'“
15cm. Elevations at points A and B are 150m and 50m, 1
respectlvely (?3 Sos. ‘?§ k!\s[m‘r) ’ i
\0 N Im ‘ :
(——'—'Q- 045 DR
Do Q4j Acc‘ord'ing\v to the pipe system shown in the ﬁgure | B0 Pgas - 38.10 \LNl;n ,
, ,. . _ F _ wr
(a) find the discharge of the pipe (b) Draw piezometric 3| (gomgs ?‘“‘ ,,
and energy lines (c) Find %t)he pressure at p!on%‘ c. .9} Dé c0.8 N . ‘
(&— D 350 mols c =3\ L\?-E‘\, m . E
. 3 . Loter
’b‘wuk.r‘ 98 Nlm 7 '(- °A3 1 e
L E 400
5(5%0\\ 08 L—ee"l"“ﬂ’“?. L3

: qumetr b“' e’ ?\96 = 30C"’\
D\Ww o-i- e ne%?‘f_ ot E “0"""

Q5) Consrdenng theﬁ;rpe s‘fiown in the ﬁgure @ .y ‘f JA,w ()vwium. S
. Derive-an expression between the diameter at Sect10n 1 ‘7‘1'0‘” Pk fuf €
- ‘and the drameter at any secuon (Wthh is “z d1stance ik SGWM o
from Sectron 1) in terms of parameters at. Sectlon 1. (b) ' P 1 =z 5 :
If Dy= 20cm, py= 1000kg/m yw—9810 N/m’, Q=0.157. '
m?/s, then find the dlameter -of the p1pe at z=lm from_
Sectlon land determme the Velocny of that section. .
D (Vt -9.3%\ My Dz o = OQﬂhm
*D} - \J !’A— )
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Q1) From a reservoir, the water is discharged into the ziunoéphere through a pipe system shown in the figure below.(a) Find the
discharge Q (b) Draw the energy grade (total head) and hydraulic grade (piezometric head) line, in detaﬂ by calculating and showing

L V"‘
all components of hea.d at every location. (c) The expression for the head loss through pipes' is givenby hy, =0.02 — —i——
- 8
o P, :
L 5.25m D220 R 100™ _
i " 21 0D
'P l?e L‘, Da= 10 ¢ L2

o ‘ R . X Dg= 10o™ Ly = EOm

‘ k2h 0.0 Dy:z 0w
L AE W
e ‘AL“ D‘

5 20m
By - ha?
E - N Doz Homn
» pi ‘ - fopzle
CQ 8 14/s) PRC T s Bem | | 2le
Q2) Accordmg to the figure below, (a) Find the discahrge (b) Draw pxezometnc and energy lines {(c) Find the pressure at pomt C.

Note: The velocnv in the reservoir is so small that V2/2g 0 ) : 0 0 8 8@ [ Ay )
pioup et S = 8510 N2 (& L

. Qeacore

ekl

st 500m
Q3) Find the dlscharge of water and the velocmes at points B and C. (‘ Q=3%.4 ‘“’ LS']

- N'img
Ncﬂ‘GC%: hwdﬁ‘"szm‘\ 2 | wsanker = gglo ™
\,.-\ ._Pﬂa% = ‘L’L‘ p 50 i

A

D= 0.1m = caulen

Q4) According to the figure, ﬁnd the pressure at point B and draw energy and piozemetric lines. The diameter of the plpe at point B

is15cm Elevatmns at point A and B are 150m and 50 m, respectively. - C ?B =7 6? Ql‘ “-N\mq')
Aatm. 180

Leagin of N"m,~ g=180m "~
LEC = 3000 ag

o - j. p=30em | o
S r"““‘“?&\ . g0™. ) -@nc’cxoﬁ "?&c;ter 3 =O'Q‘5 -
e DB T 100 hg L
Tuwoter= 3RO Nim 3 3D et o) e D 2‘9
Y. e OS5
; Q\) According to the figure below, (a) Find the pressure at pomtB . A o >
100 .HM'\os\'-W\ére_, &b)bfc»u-\ pre 3ometnc, vy 6’“&"33 Lmﬁ-..a
>
A ' ' . o
' ots ., -
""’Me’fﬂﬁ ; Jﬁﬁé’s _i=200mM <: - '
,.__?:oimwﬁiu sz;a»ew"&»««%w. S S AV
iy B :zC:f@M ' 7
120,018 C o toolh
A
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