(b) (@) What is air vessel? What shor tcomings of the pump are made up by | _ . ‘ _ Reg. No. :

providing air vessels? =~ - 7 : - (5)

@) A single acting reciprocating pwmnp has a plungel of diameter ’ _ N
150 mm and a stoke 300 mm. the lengths of the suction and S _ ' ‘ - . .
delivery pipes are 5.m and 20 m respectwely, and their diameter is - : ' R o . QueStlon Papel’ COde . 80080
75 mm. the suction” and del1ve1y heads are 3.5 m and 8 m - : - T S ' ‘ o
-"'."'_,1espeet1vely Find the ‘pressure -head ' in the cylinder at the :

- beginning, middle ‘and end of the suction and delivery stokes. Take = . - h SR B '-B.E.IB_.Tech._ DEGREE'EXAMINATIONS, APRIL/MAY 2019.
: -'_coefﬁment of: fuctlon £=0. 9070 and speed of the pump = 30 rpm. - R T o . o ) | | 7 7 .
. Find also the power: requned to dnve the pump Take atmospheno IR D R ' Fourth Semester
"-i"":;pressule head”' 103111 ofwatel _'i s e (8) = e TR T R '
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'CE 8403 — APPLIED HYDRAULIC ENGINEERING B

16, (a) A wxde channel la1d to a slope of 1 in 1000 carries. a dlschmge of
.35 m¥s _per ‘meter- w1dt11 at'a d_ept_h of 1:6. . Find out the value of ~ -~ -

" Chezy’s_ constant Consider the flow 'is un1foun If the actual depth (o Ay

""_'vaues fmm 1.5 m at an upstleam locatmn to 1 7 m at the location 300 m SR

’ | s

('Regulafnon 201 7)

Answer ALL questions.

AT O 5 SR PARTA—(lez 20ma1ks)
~(b) 'The F1gu1e 2 below shows a smooth oulved Vane attached to a 11g1d -

. foundation.” The jet of wate1 -rectangular in ‘section, 75 mm wide and E _ ' : 1.  Define total Enelgy lme
25 mm. thick, ‘strike the vane with a velocity of 25 m/s. Calculate the ' - S ‘ _ : _
vertical snd horizontal components of the force exerted on the vane and : C 2. What are the propertles of open channels?

indicate in which direction these components act. - o (15) .
_ ‘ 3. What is control sectmn in Gr adually varied ﬂow"

4.  Where the bleak in grades is used"
5. Classufy the hydraulic jump.

"~ 6. Define Wave celerity.

Define Impulse Momentum Priviciple.

Fig. 2 | L o ’ ' ‘ o '~ 8. 'Whats cavitation of the turbine?

-9. What do you mean by NPSH?

10. Define slip and negative slip of the reciprocating pump.,

PART B — (5 x 13 = 65 marks)

11. (a) (1) Differentiate between pipe flow and open channel ﬂow > B)

(i) A circular pipe of diameter 1 m has to carry a maximum discharge
of 0.8 m3¥s. Calculate the required slope Use Manning’s formula
n=0.0167. . : 8

‘ . _ Or
4 80080

- Time : Three hours. - S ‘ Ry -_.:Ma}:;ir'n_o_m : 100 r‘n_arl{s_'_' '- .-:_.



12.

13,

(b)

(a)

)

(a)

@

(ii)
@
i)

A rectangular channel has a width of 2.5 m and a slope of 1in 400
TFind the normal depth of flow if the discharge is 10 cumecs. Use

Chezy’s for mula, C = 5)
Deuve the most economlcal side slopes of trapezmdal section. (8)
Deiive the dynannc equatlon of Gradually varied flow. - (5)

A river 90 m w1de and 3 m deep has stable bed and vertmal banks

_ :_ “with a bed slope of 1 in 2500. Estimate the length of back water

Ron

curve p_l_educed by dn afflux of 2 m. Assume Manning's in n = 0. 035.

@

o

A long rectangula1 channel of w1dth 4dm has a slope of 1:5000 and a - 4- .
~Manning’s 7 of 0. 015. The total’ dlschaxge is 8 m%¥s. The channel.ii_::- [

i_--_nalrows to a w1dth of 1 m.

. __(ii.)_
@

(ii)

slwce gate—a|

_ (1) Determme the normal depth for the 4 m w1de channel

..Descrlbe W1th neat sketch the class1f1cat10n of channel profile. (5) | o

Derive the apphcatlon of momentum equation for Rapidly varled'

flow. . (3)

A sluice gate at the base of a large reservoir is raised 1.7 m, as
shown in Fig. 1, and the water discharges through this 5.0 m-wide

- rectangular orifice into a rectangular channel of the same width. If

a hydraulic ) jump forms i in the channel, what will be its heighit? - (5)

hydraUlic

2 jump e
By
M

o - 80080

@ Show that c11t1ca1 condltlens occm at the narrow 1 m wide SRR A RN €
B sectlon PRI AT - @

e

14.

15.

(b)

(a)

o

(@)

@

(i)

@) -

Derive the expression for the energy loss during a hyd1auhc jump
also writes down the assumption made. (8)

The tidal b01e is observed to travel at a velocity 10 m/s. The initial 7
uniform flow depth is 3 m at a velocity of 2 m/s. Estimate the
height, final ve1001ty and discharge. - _ (5)

The mternal and extemal diameters of an inward flow 1eact10n

_ turbine are 0.8 m and 1.2 m respectively. The width of the wheel at

inlet and outlet is 150 mm. the head on the turbine is 10 m and .

- ‘hydraulic efflmency is 92%. The vane angle at outlet is 20°.

o _:Fmal dlschalge at outlet is. 1ad1al at a velomty of 3 m!s ﬁnd

@ .’I‘he gulde blade angle R

o (2) _'._The 1unne1 vane angle at mlet

"(i)'_ |

(ii)

(i)

— '_('_5) ._3 :_-__.The 1unner power
S S

o .: (3) '_The speed of the turbme .}: R R
f (4) . rI‘he dlscharge of the tmbme

Explain the importaat t).?pes of characterieties c{irv'es’ of the turbine. = |

(8)

A jet of water having a velocity of 40 m/s impinges w1th0ut shock on-

" a series of vanes moving at 12 m/s. the jet is making an angle of
20° with the direction of motion of the vane. Relative velocity at exit

is 0.9 times the relative velocity at entrance -and the absolute

velocity of water at exit is normal to the direction of the motion of '

the vanes. md the vane angles at entrance and exit, work done on
the vanes per unit weight of water supphed by the ]et and hydraulic
efﬁclency _ ) (5)

'What is minimum starting speed of a centrifugal pump? Obtain an

expression for the minimum startmg speed of a centrifugal pump. -

()

The 1mpe11e1 of a eentmfugai pump is 0.5 m in dlametel and rotates
at 1200 rpm. Blades are curved back to an angle of 30° to the
tangent at outlet tip. If the measured velocity of flow at outlet is &
m/s, find the work input per kg of water per second. Find the
theoretical maximum lift to which the water can be raised if the
pump is provided with whirlpool chamber which reduces the
velocity of water by 50%. B (8)

Or

g . ~ 80080




