S,

50, wglr be treated as malpraetiee._

\sorily draw diagonal cross..'lirtes. on the remaining blank

, ooy tsor
- 2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

- Important Note : 1. On completing your answers,

o llllllllll
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Fourth Semester B.E. Degree Exammatmn, May/J une 2010
- Hydraullcs_ and Hydraulic Machmes

- Time: 3_.:h1'S,' B L B Max Marks 100

o Note Answer any F TVE full questwns, selectmg
at least TWO questzons from each part

PART A

. Derive the Chezv S equatwn for uniform flow in an open channel. LiSt the assumptions
 made in derlvmg the same. Henee estabhsh a relatren between Manning’s n and Chezy’s C.

(10 Marks)

| A trapezeidal chamlel wrth srde slepes ef 0.5H :1Vistobe de31gned as the most efficient
~ channel to carry 30 m’/sec discharge at a slope of 0. 000556 Usmg Chezy’s C as 60,
- 'determme the bottom width and depth of ﬂew ' S - (10 Marks)

- Deﬁne the term specific energy With a neat sketch, eXplam sper:lﬁc energy diagram Derwe _
- the formulae fer cntlcal depth and minimum specific energy for critical flow in a rectangular -

channel. - - - (10 Marks)

. Water flows at a rate of 12 cumecs through a 6 m wide rectangular channel, depth of flow
~ being 400 mm. Find out if a hydraulic jump will occur and if yes what 1s the depth after the

Jump‘? Caleulate the less of energy due te the Jump I (10 Marks)

a. A hydrauhc plpelme 2 km leng and 400 mm diameter 18 used to eenvey water w1th a. .

~velocity of 1.5 m/s. Determine the pressure rise if the va.lve prev1ded at the outlet end is
~ closed in (i) 12 seconds (ii) 2 seconds Con91der the plpe to be ng1d and take bulk modulus
 of water Kyaier =20 x 108 N/m®%. B (10 Marks)
. Prove that the discharge over a splllway 1S glven by the relatlon -

QVDZ‘/—H}

‘where, V = velocity of flow ; D = depth at the threat . H = head ef water ; g = acceleration

due to graV1ty : I - S - (10 Marks) '

' Derwe the equation for the work done by ajetona mevmg symmetrlcal curved vane and the
Jet striking at the centre. (10 Marks)

A square plate weighing 120 N has an edge of 350 mm. The thlekness of the plate is
uniform. It is hung so that it can swing freely about the upper horizontal edge. A horizontal
jet of 25 mm diameter having 18 m/s velocity impinges on the plate. The centre line of jet is

- 200 mm below the upper edge of plate Find what force must be apphed at the lower edge of

plate in order to keep it vertical. o D _ (10 Marks)

_ _ PART B _
What are tu:rbmes'? Discuss in detail the classification of turbmes I - (10 Marks)

. A pelton whee] has to develop 13200 KW under a net head of 820 m \ while runping ata =~
- speed of 600 rpm. If the coefficient of jet Cy = 0.98, speed ratio d} = 0.46 and the Jet e
dmmeter is 1 of wheel dlameter calculate: . , —

16

. i) Pltch circle -dlameter o - 11) The diameter of the jet

- 11) The quantity of water supplled to the wheel - 1v) The number of j ]ets requlred
R Assume overall efﬁelency as 85% . o o (10 Mﬂl‘kS)
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With a neat sketch of velocity triangles, denve the equanon for efﬁclency of a Francis
turbine. ' ' (10 Marks)

An inward flow water turbine has blades, the inner and outer radu of Wthh are 30 cm and

50 cm respectively. Water enters the blades at the outer periphery with a velocity of 45
m/sec making an angle of 25° with the tangent to the wheel at the inlet tip. Water leaves the

~ blade with a flow velocity of 8 m/sec If the blade angles at mlet and outlet are 35“ and 25”7

respectively, determine :
i)  Speed of the turbine wheel _ e
1) Work done per Newton of Water - S (10 Marks)

Wlth a neat sketch explain the general layout of a hydroelectnc power plant (10 Marks)
Explain the terms specific speed and unit quantities, as applied to hydraulic turbines. How

are they useful to practical engineers? (06 Marks)
- Suggest a suitable type of turbine to develop 8000 kW power under a ‘head of 20 m whule
operatmg at 220 rpm What are the conmderatlons for your suggestlon‘? o (04 Ma rks)
What 1S a centrlfugal pump‘? Explam its workmg, w1th a neat sketch o (10 Marks)

Determine the overall efficiency of a centrifugal pump from the follomng test results
Suction gauge reading = 120 mm of mercury

Delivery gauge reading = 220 kN/m”

~ Height of delivery gauge over suction gauge = 200 mm

- Dascharge = 7500 lpm of water

- Diameter of suction pipe = 300 mm
- Diameter of delivery pipe = 200 mm - e e e e
- Powerofmotor=40KWwW. - (10Marks)

k ok ok ok ok
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