16.

(a) ‘

PART C — (1 x 15 = 15 marks)

A pumping plant is forcing the water through a pipe-of 60 cm diameter
and frictional loss is 30 m. For reducing the power consumption, it is
proposed to lay another pipe along the side of existing.pipe so both pipes

will run parallel for the entire length and veduces the friction head to
10 m. Find the required- d1amete1 of new plpc hne aSbummg fuctlon R

o factm is same f01 both plpe hnes

0y

- flow is. tmned through 135° in a vertical plane The axis at 1nlet makes

The diameter of a pipe bend is 0.35 m at mleL and 0.2 m at outlet and the -7

t -,}an angle of 50° to. honzontal plane and the centre of the outiet section is

L and outlet 0.2 m of head is Iost Calculate the magmtude and dirvection of .~
it the force cxelted on the bend by the water ﬂowmg tlnough 1t at 230 ht/s o )
when the 1niet pressme 13 150. 78 kNl’m2 o o

_-1 m above the centle of the mlet section. The . “total, volume of fluid .
:_contamed in the bend 1s 0 12 m3 ‘Due to. Iosses of energy between inlet -
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- Answer ALL questions; - -

PART A— (10 x 2 20 marks)

- . Dlstmgulsh between Hook g law of sohd w1th Newton s law of v1scos1ty of ﬂu1d R St
4 : . 2 - State the__assumptions 'in derﬁying Bernoul_ljfs eq_uat_io_n_.'_ .

SR , _- 8. Hypothetlcally, unde1 what condmone, mmoflosseswﬂlbemghelthan fﬁaj'or -

- f o loss? I T e
O o

| A" Whatis HGL and TEL?

R 5.  State the advantages of dimensionel a‘h'alysis.' |

- 6. List the areas in which model studies is applied.-
} 7. State the Eulers equatlon of hydwdynamlc machlnes
| ' ' '
- 8. How NPSH affects the cav1tat10n in centrlfugaI pump"
. 9.  Draw. the outlettllangle for turbine when the jet angle is = 90°,

, ' Deﬁne spemﬁc epeed and write 1ts equation for turbines,
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(a)

.30 cm’ and 15 -em,’ 1espeet1vely “The throat section is.below the nﬂet_. BEEERS

@
: connected by a plpehne ABC Whl(!h consists of two plpes of AB and. BC o

PART B — (5 x 13 = 65 marks)

(i) Derive the differential equation. for three dimensional confinuity
flows in cartesian coordinates. o (9

(11) B Calculate the dynamlc \rlscosﬂ;y of 011 which is used for lubrication

“between a square plate of size 0.8 m x 0.8 m and an inclined plane =

_ ...W’lth angle of mchnatmn 30 deglee to horizontal. The weight of the
: '_squale plate is 300 N and slides down with umfonn Velomty of
_ 0 3 m/s The thlckness of 011 f1lm is Lomm. - - o (4)

B 01

- The mlet and thmat dlametels of a ve1t1ca11y mounted ventux 1mete1 are:

v -i"_:_'sectlon at a dlstance of 10 cm. The den81ty of the hquld 18, 850 kglm?' The'- - | .
: 'mtenmty of 1)1essu1e at; mlet and. thloat cue 1.)0 kN/nr and 9{) kN/nr
o '_f_1espectwe1y If 4% of the d1ff01entlal head is’ lost between mlet andl':'”':"m-" -
- '."-_ﬁ'."'z-thloat ﬁnd the volumetnc ﬂow 1ate R A SRR AT (13) :

Two 1ese1vons w1th a d1£fe1ence 1n watel sulface elevation of 10 m are -

o .jomed in series. Pipe AB is 10 em in diameter and 20 m long and has a

value of friction factm f 0 02. Plpe BC 18 of 16 cm dlametel 25 m long

: and hasf 0018

(1) '_ -' Calt;ulate the dlschalge and

A Detel mine the d1ffe1ence 1n 1ese1von elevatlons necessa1y to have a
-:dlschalge of 15 htls T ' -

Include all losses t01 both the cases. . o o .. &l (13)

oi-

(b)

(@) -
sainiilg, 054 m is suctlon Lift. Both the suction and dthEI}’ plpes are12.7 cm in . o
E:dlamete). The loss of head in ‘suction plpe 1s 1.07 ‘m of’ wate1 and in ._ . .'
L .__:..:.'-Z-.-._...f-dellvely plpe is 5 955 of water. The 1mpelle1 1s 30.54 cm 1n diameter and . _
S 254 cm wide at the outlet 1t 1ev01ves at 1450 1pm and the blade angle at o

(i) . A 1:10 scale model of a submarine moving far below the surface of

_sea water is tested in a water tunnel, If the speed of the prototype 18
8 m/s, determine the corresponding velocity of water in the tunnel.
Also determine the force ratio of the model and the prototype.

' Kmematlc viscosity - of seqwatei and water are 1.121 x 107 m%s
and 107 m%_’s vespectively. Density of seawater 1s 1027 kg/md.  (6)

(i) A ship 170 m long moves in fresh water at 40, km/hr. A 1:100 model

* of this ship is to be tested in a towing basin containing a liquid of
sp.gr.0.90. What is' the viscosity of liquid (model)? At what speed
must the model be towed? If 120 Watts is required to tow the model ‘
. ,.at this speed what powey is required by the shlp" Take \rlscoaty of
_ Watel as O 00113 Ns/m~ e _ : o (7)

A centnfugal pump hfts wate1 agamst a static head of 32 067 m of which

o .3"'_ex1t is 35° The manometuc efﬁmency of the pump is 80% and its. ovelall_ .

S .'efﬁ(:lency is  68%..
(i) The power required to duve the pump and (m) The pressures at the

o .-‘two branches of the pipe. Neglect the effect of vane thlckness on the area o
of the flow.. ' -

)

o

. 01‘.' -

- (3) W1 ite the different class1ﬁcat10ns of mtaly pumps and explam the

o w01k1ng principle of any one.. . S -®

. (11) . Explain the woﬂung of a double actmg 1e01plocat1ng pump w1th a

(a)

Cmeatsketch. oo oo Lo (5) B

A double jet Pelton wheel is feq.ei.red to genera.t'e 7500 KW, When the

, _‘ '(b)
that the Una/V = 2. Draw the neCessaly sketches ' ' (13)

13

(a)

Derive an expression f01 steady lammal flow in cnculal plpes and prove

The power, P developed by a iv-a'ter tm'bine depends on-the rotational
speed N, operating hea_d H, gravity g, diameter D and width B of the

runner, density o and viscosity u of water. Show' by dimensional -

.analysis' that P = pD°N*® [H /D, D/ B, pD? N u, ND/ {/ gl } | (13)
Or
2 - 80075

(b)

Detelrnme () “The - dlSChalge of the pump, - e

available head at the base ol the nozzle is 400 m. The jetis deflected-to—

© 165° and tHe relative veloe1ty of the jet is reduced by 15% in passmg over

the buckets. Determine the diameter of the jet, total flow rate and force
exerted by the jet in ta11gent1a1 ‘divection. Assume generator efficiency
='95%, overall efficiency = 80%, epeed 1at10 = 0.47 and CV=097. - (13)

Or
(i) Witha neat sketch explain the 'functiqn of Francis turbine. - (8) -

(i1} Discuss the need of draft tube for turbine.* ' ' (5)
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