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Question 1

A. Write a short note on! single tube manometer,
U-tube manemeter and differential manometer.

{B.A rectangular gate shown should tip automatically when
the water rises above a certain level, Determine that level.

Question 2.

A. Are The following statements true or false:

1) Viscosity of a gas increases with temperature.

2) Fluid kinematics deals with the study of fluid at rest.

| 3) Bulk modulus is independent of temperature .

4) For a centrifugal pump. the discharge varies directly with the speed,

5)A fluid machine which converts fluid power of a gas to mechanical power is called gas turbine. |
«An open cylindrical container 0.3 m in diameter, 0.6 m high. two third filled with oil of specific gravity 0.8 is
rotated about its vertical axis. Determine the speed of rotation when:

(1) the oil just starts spilling over the prim.
(2)the point at the center of the base is just exposed and the percentage of oil left in the container.

Question 3.

A. State the difference between a centrifugal pump and a reciprocating pump.

E.A centrifugal pump of 1.5 m diameter runs at 210 r:;p:m. and pumps 1800 liters of water per second. The
angle which the vane makes with the tangent to the impellerat exit is 25° Taking the velocity of flow
throughout as 2.5 m/sec. determine the power required to derive thé pump, P, If the manometric
efficiency ol the pump is 65%, find the average lift of the pump, 1, [

Question .

A. For a fully developed Jaminar flow through a horizontal round pipe with longitudinal pressure gradient
dp/dx; show that the velocity profile is a parabolic and derive expressions for the maximum velocity L
average velocity Us, total discharge through the pipe Q and the drag coefficient Cr.

B.An oil having p=0.0098 kges/m® and specific gravity of 1.59 flows through a horizontal pipe of § iy
diameter with a pressure drop of 0,06 kg /em® per meter length. Determine the rate of flow, the wall shear
stress, the total drag and the power required to mamtain the flow for 100 m length of the pipe,

Question 5.

A. Choose the correct or the most appropriate respanse from the given alternatives:: {
1) The centre of pressure of a plane submerged surface: -alwavs coincides with the centroid of the surface

--may be above or below the centroid -eannot be above the centroid of the surface... l
2)Inviscid fluid refers to: - Constant viscosity -Ze10 VISCOsity -Vanable viscosity
3)Steadmess refersto: <No change in space -No change with time -No change in density
4)Laminar flow refers to: ~ -ideal flow - viscous flow - Revnolds number is less than eritical value.

5) The delivery of centrifugal pump is: -pulsating ~continuous - pulsating and continuous.

P. A Pelten wheel having semi-circular buckets and working under a head of 140 m is running at 600 r.p.m.
The discharge through the nozzle is 50 liters/sec and diameter of the wheel is 60 ¢m, Find the avatlable
power at the nozzle and the hydraulic efficiency of the wheel
C. Show that the velocity components u=2x-x"y+y’/3, v=xy>-2y-x/3 represent a possible irrotational two-
dimensional flow, Obtain an expression for the stream function y and for the velocity potential @, Docs cachy
expression satisfy the Laplacian cquation? Explain.

Assume any missing data. Good Luck.
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Answer the following questions:

1- Distinguish between the following three types of melting furnace?”

a- Copula Furnace
b- Electric Furnace
¢- Siemens Martin Furnace

2- What do vou know about the following?
A

a- Jolt ramming.

b- Squeeze molding

c- Sand Slinger

3- What are the basic requirements of core sand? In what respect does it differ
from the molding sand?

4- Describe briefly, with the help of sketch, the lost-wax casting?
5- You are asked to produce the shown casting from an Al alloy.
Required:
a- the shape and dimensions of the pattern.
b- Draw the risering equation of Al alloy and then find out the optimum
size and dimension of the riser or (risers) required to leed the casting showing
its location, and the risering equation of Al: Fr= 1.38/[1-(0.0417/VR)].

Where, Fr = freezing ratio = (Ac/Ve) (Ar/Vr)
VR= volume ratio = {Vi/V¢), use standard feeder.
Cheek your results analytically,
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Some useful data:

Coefficient of linear thermal expansion of cast iron = 11x10

Coefficient of lincar thermal expansion of aluminum = 24.10
Freezing temperature of cast iron = 1150 °C.

Melting point of aluminum =660 °C.
Machining allowance = 3 mm.

6 oc

6 o

9- calculate the carbon index and the chemical composition of the cast iron

produced from the following charge:

’ Raw Material ‘ % C ‘ % Si ‘ %Mn | %P | %S

’ 60% Hematite | 4 ‘ 25 0.8 0.0 004
| 20% Iron scrap 35 1.8 0.5 0.2 0.02
20% Pig iron 3-4 23 3-0.9 0.3 0.02
0% FeSi | - | 7

The average losses of C, Si and Mn are 5, 10, and 15% respectively.
The iron will be inoculated with 0.2% FeSi just before pouring,
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RAaswer ol the Folowing auestions :-
W)-For The beam ol variable (Yo es— s e
section shown n ‘:\‘%.(\) fea\“\fc.d '
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d for Ihe wax. deflection ¥ - =
Amo.x:: \Mlﬂ ¢ E= 200 G.PQ [ L=\
' ..\5:“| L._\Bew\l = v: I

L us'ms Castij\‘.mn's theorewm .
.F;S. Q)
@-At o povl a a bracket Ahg stresses on Tawo mutal\j pef?endi
\aves ore 35 MN|wm’ (tensile) and 15 MNjwm? (tensile) . The
shear stress aCross these plaves s 9 Milw?. Find The worma
and Tewaentiol Stresses on a plone woKing an e o 30
with ”ug.p\ome of Hiest Sircss.-\'fmd aso m&xﬁn\tﬁa and
direction oF the Pr}nci?\e stresses and the planes which 'lkej act
Cowmpare these valves with those obtatned fvow 5o\v‘m3 the
problem us‘\nj Mowr's circle .

(3)- A comtilever 3w \owg is ot \'ectansv\\o.r seclion (00 wwm wide
and 200 ww deep . 1T carries o uniform) distributed \ood of 20
KN per umt weler \easth Yor o\u\st\\ of 2 wmeters from the fixeo.
end ond @& peint \ead of 12 KN Tat B Yree end as shown in

Tig (2-0) ¢ (E= 200 GNw’). Find Hhu slope and deflection
af e Hree end .

It Xis ‘avoP?eo\ ol the dree ead as shown ' TI;}. (2-b)Can
the W\QS“'\t\AA of P \s such thal fthere s no deflecEion ¢ Find F
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(- A spherical tank bor stefing aas under Pressure s 24 m in
diameter and s made from Structural steel \S win thick . The

Yre\d point of Ame waterial s 250 MPa. and. o sa‘ccts tactor
& 2.5 is adec‘ucde. Determine the waximuw Permissible inkerna
Pressure assumin%m welded seams between the various

plates are as s‘tronﬂ as the plafe itseif .

(5)- A machine wewmbeyr s xepresented \:uﬁ a cantyleve, beam
ond \oaded as shown wn 'y (3). The wmember Was a square
Cross — section bxb and $rom stee) \now\'ns o “Re\c\ stress
of 300 MPa. Calcwate e dimension b of 1his membey
A ssume s«ﬁts Yocker 3. 14 Me wewber is hellow and
Mt mner 15 outey squve avea s 0.5 ¢ Colewlate e
Pevcewto‘ae_ c‘r\o\y\ﬂ& " ih vwembey weis\\'\i P

i . lv.z KN
Bﬁ T=270 A
/ &
Pie 400 vAm — ]
L Tiy. (3)

E‘nd 0?‘ Q\Aestions
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