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Fourth Guestion « (\5 Marks)
Two pulleys 5, One 450 mwm diameter and the other

200 von di ameter arve. own poaralle) shotts 1.95 m aport
and are conwnected bﬂ a crossed wett . Find the
le.mgt\n o} the belrt we.qu"wed and the av}g\e ot contact
between welt and e.ac\n Pu\\ej. 'V«]hat hovse power
Con be. transwitied \::H the belt when the \argex ‘Pu“eﬂ
rolates ol 200 € Py 3 the wax. Pevmlssiblﬁ.
fension in the et s 1 VN and the coetficient
of fa clion between fhe velt and ?““Q‘j s 0.35 ?

Fifth  Question : (25 Marks)

Awn eccentvicén\\ \oad \ap viveted \')oﬁn'i.‘ s o ‘oe clesiﬂned.
Yor o steel b'rmctaeff s shown “w VIS_ (4). e orockel s
'O wwns thick . Al «ivels are o e the same Sze -
The loads on the broacker ore = 1250 st ond Q:-\ooo
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VYanta University Preoduction Eng. Dep. Enﬂ. Facult
Course litle + Machine De_sign ~ Course C_od.e_.‘. MP2201 |
Dole : Jon. 20~2012. Allowed Time + 3 hrs Year: 214 Mech,

Awnsuer the 'xtoﬂowinq questions :-
v 7
First Question ¢ (20 Mavrks)

ZSKNL lsoKN
A . 5 1y
nfem % 2%

V\'g. Q) :
A beaw ABCD is subjected To loads 50 MN ¢ 25 KN ag
shown w RS‘ (). Determine the detlection ot powit D ondk
detevmine also the position of max. deflection point E ond.
the wox. dedlection of the beawm between Po}nt B and C.
%_EI:O'Ad Question: (20 Marks)

A B c >
\oow‘mI Lo WW :iL Zop "™
L it
2.0 KN Tig (2) 1o KN

The shaft shown n Tig.{?_) transmits 30 K.Y between the
inPu't powt R and the oulput poiit D at a sPeecl- ob 150
v.p.m . Cacelate the shatt diameter ¢ the a‘wlol. stress of
its wnmteviol s 300 H'B) the foactor of soc‘-’cj s 3 .
Third Question : (20 Mn_rk‘s)

S N e

A boroacwel chrins o \ood
of 2000 K%s s Jo be meﬁde&a

as showwn n ,\__:.;3' (3) .

w6 12000 Kgs
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Calevlote the si=e ot
the weld W& the working
sheay stress is wot Teo

e xceed 800 Kge ]cmz.
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(15 Marks)

a) How can we increase the efficiency of the Rankine cycle? (3 Marks)

| a) Why is the Carnot cycle not a realistic model for steam power plants? (3 Marks)

b) Electricity and process heat requirements of a manufacturing facility are to be met by a |

cogeneration plant consisting of a gas turbine and a heat exchanger for steam production. The
plant operates on the simple Brayton cycle between the pressure limits of 100 and 1200 kPa with
air as a working fluid. Air enters the compressor at 30 °C. Combustion gases leave the turbine and |
inter the heat exchanger at 500 °C, and leave the heat exchanger of 350 °C, while the liquid water
enters at 25 °C and leaves at 200 °C as a saturated vapour. The net power produced by the gas |
turbine cycle is 800 kW. Assuming a compressor isentropic. efficiency 82 percent and a turbine

isentropic efficiency of 88 percent, determine (a) the mass flow rate of air, (b) the back work |

and (d) the utilization factor of the cogeneration plant.

Problem number (5) (15 Marks)

| a) How do we achieve very low temperature with gas reﬁigeration cycles?

| b) What is cascade refrigeration? What are the advantages and disadvantages of it? (4 Marks)

¢) Consider a steam power plant operating on the ideal reheat Rankine -cycle. Steam enters the high- ;'
pressure turbine at 15 MPa and 600 °C and is condensed in the condenser at a pressure of 10 kPa.
If the moisture content of the steam at the exit of the low—pressure turbine is not to exceed 9.0
percent, determine (a) the pressure at which the steam should be reheated (b) the thermal
efficiency of the cycle, assume the steam is reheated to the inlet temperature of the high- -pressure | |

turbine.
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Course Title: Thermodynamics (2) Course Code: MEP2104 Year; 2™
Date: Jan. 16" 2012 (First term) Allowed time: 3 hrs No. of Pages: (2)

Remarks: (answer the following questions; assume any missing data, steam tables and charts are allowed)

surroundings at 290 K. The rock bed theisfore cools down, and as it reaches 290 K the process

stops. Fined the energy the rock bed can give v+ What is the heat engine efficiency at the |
beginning of the process, and what is it at the end of the prov.-. (7 Marks) |

Problem number (2) (15 Marks)
a) Is a process that is reversible and adiabatic necessarily isentropic? Explain. (4 Marks) f
b) Drive the isentropic relations which belong to P, T and V for the ideal gases (assuming ‘
constant specific heats)? (4 Marks) |

| ©) A 50 kg block of iron casting at 500 K is thrown into a large lake that is at a temperature of |

285 K. the iron block eventually reaches thermal equilibrium with the lake water. Assuming |

an average specific heat of 0.45 kJ/kg.K for the iron, determine (a) the entropy change of the
iron block, (b) the entropy change of the lake water, (¢) the entropy generated during this
process. (7 Marks) |
Problem number (3) (15 Marks)

a) Plot Stirling, Carnot and Ericsson cycles on P-V and T-S diagrams? (4 Marks)

b) Do diesel or gasoline engine operate at higher compression ratios? Why?

beginning of compression are 1 bar and 27 ° C respectively. The heat transfer to the air per cycle
is 1600 kJ/kg of air, Determine the following: (a) the pressure and temperature at each corner of |
the cycle. (b) The thermal efficiency of the cycle. (¢) The mean effective pressure of the cycle.
(8 Marks)
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‘ Problem number (1)

|‘ (1)Use the roots of the equation 2" =1 =010 show that

2(n—1)m

21y AT GBI . ,
£Oos (—J + COs L——) -+ cos (—) + -+ COS (———) = -1

n . n n n
. ~/2m 4w ~76my C/2n—-1)m .
' Sin (—j—i—sm (—-—) {511 (—)—F"‘—?‘Slﬂ (——-—) =0
| n n n n

(a) Show that f(z)=z" 18 analytic and use Cauchy Reimain inequality to find t'(z) .

r

oy

. ' . o . ‘ i 2
(b) Find an :nmlytlc function whose real partis u(x,p)=x" =% + ).

Problem number (2)

. e:
(a) Evaluate § ———

(z-1)(z-2)

dz around (.":|:|=4 .

‘ (b) Find all values of zsuch that cosh z =2 .

‘ in ]

|. (¢) l — . d@ usecomplex integration around unit circle.
| o 1+ cos2@ + cos@

Problem number (3)

: : : ) g —1 -
(a) Using Bromwhish contour to evaluate L " (z—= =/ |

‘ * o ST—as-—ata

conform acircle and straight line ‘

A Tl B Oy = = 10 acircle and straight line and used it to find the

‘ image ol x+2y+3=0

| (¢) Find Laurent's expansion of f(z)=————"7 01 the regions
=37+ >

. | 'I . |_’ e |

(i) L<jg|=2 (i) 1 <iz — 1

Problem number ()

(a)Show that [)’(n m-1)=3Y2,Bn+im)
(b) Evaluate »-lo x e Vdx
o0 o .
(¢) Evaluate 3(5%-3%) gx . - ‘

|i_ Dr. M.S.Nayle | With my best wishes
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1.2.7) The locus of locations at any instant of time for all the fluid particles that have
passed through a fixed point in a flow field.

1.2.8) The flow in which the temporal rate of change of dependent fluid variab!esl
vanishes.

1.2.9) The flow in which the spatial rate of change of velocity components is zero.

1.2.10) The ratio of the actual velocity of flow at the vena contracta to theoretical

velocity of flow at the orifice. |

Question (2):

2.1) A U-tube is made up of two capillaries of diameters 1.0 mm and 1.5 mm
respectively. The U-tube is kept verticaily and partially filled with water at 20°C of
surface tension 0.0736 N/m and zero contact angle. Calculate the difference in the
level of the meniscus caused by the capillarity. (7 Marks)

e — — m— — —— —— — — e m— rw R — D S S e e S e G e e e s e e e

2.2) An oil of specific gravity 0.85 is flowing through a pipe of 5 cm diameter at the rate
of 3 liters/s. Find the type of flow, if the dynamic viscosity is 3.8 Poise. (7 Marks)

Question (3):
3.1) The pressure of water flowing in a pipe line is measured by a manometer with U
tubes shown in the figure. The measuring fluid is mercury in all the tubes and

water is enclosed between the mercury columns. The last tube is open to the
(7 Marks)

3.2) To determine the pressure in a pipe, containing liquid of specific gravity 0.8, a
I micro-manometer was used as shown in the figure. The ratio of area of the basin
to that of the limb is 50. Find the pressure in the pipe in bar. (7 Marks)




Question (¢):

A circular plate of 4 m diameter has a crrcular hole of 1 m diameter with its centre I m
above the centre of the plate, as shown in the figure. The plate is immersed in water at
an angle of 30° to the horizontal and with its top edge 2 m below the free surface. Find
a) the pressure force on the plate, and

b) the depth of centre of pressure (14 Marks)

Question (5):
5.1) Two components of velocity in an incompressible fluid flow are given by
u=x3-y® and v=2z3-y3
Determine the third component, assuming that the origin is a stagnation point.
(7 Marks)

— e o e SEm Emm S meen e Gemw s M G DR EESR e e e s G e S R S S e S S e e e

5.2) A stream function is given by the expression
P =2x2—y3
Find the components of velocity, as we!l as the resultant velocity at a point P(3,1).
(7 Marks)

Question (6):

6.1) Deduce a relation for calculating the actual velocity of a flowmg fluid using the
‘ data measured by a Pitot static tube (Prandtl probe). (8 Marks)

— — — — E— E— — S S — — — S S S e e B S M S B R R S e e e e e e

6.2) A submarine moves horizontally in sea water and has its axis much below the
surface of water. A Pitot static tube properly placed just in front of the submarine
and along its axis is connected to two limbs of a U-tube manometer containing
mercury. The difference of mercury levels is found to be 17 cm. Find the speed of the
submarine knowing that the density of mercury is 13.6 and that of sea water is
1.026 with respect to fresh water. Take the coefficient of velocity for the probe to
be 0.98. (6 Marks)
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TANTA UNIVERSITY FLUID MECHANICS (1)(a)
FACULTY OF ENGINEERING Time allowed: 3 hours
MECH. POWER Eng. DEPART. Date: 23/1/2012

SECOND YEAR (i 1) ) se Suilsia

Please, ahswer the following questions: (Total Marks 90)
Question (1):
1.1) Sdontifp the following statomont as lrue or Jalse with correcting the false parts.

: (10 Marks)

1.1.1) A Poise is a unit of kinematic viscosity and is equal to 10 Pa.s.

1.1.2) The dynamic viscosity decreases with fncreas.r'ng the temperature of gases, while
it increases with increasing the temperature of liquids. '

1.1.3) Critical Reynolds number is the Reynolds number above which the flow is

laminar.

1.1.4) The coefficient of thermal expansion of a fluid is the ratio of the volumetric strain
to the compressive stress.

1.1.5) In case of an isentropic process in gases, the bulk modulus of elasticity is equal to

pressure.

1.1.6) An inverted U-tube manometer is applied when using a manometer liquid

heavier than the two pipe liquids.

11.1.7) The hydrostatic force on a plane immersed surface remains the same no matter

how the surface is turned.

1.1.8) A stream function refers to a mass flow rate per unit area.

1.1.9) Bernoulli’s equation is the differentiation of Euler’s equation.

1.1.10) The maximum allowable discharge of water at atn’"koéphen’c temperature |
through a venturi-meter can be obtained when the pressure head at the inlet
pipe is not less than 3 m water.

[o--=--- o R e L o el e

1.2) Please, give a scientific expression for each of the following |

statements: (10 Marks)

1.2.1) A pressure of 760 mm Hg.

1.2.2) The sum of gauge pressure and atmospheric pressure.

1.2.3) The ratio of the inertia force to the viscous force.

1.2.4) The flow type over a flat plate in which Reynolds number is more than or equal
5x10°. :

1.2.5) A device for measuring low pressures, where accuracy is of much importance.

1.2.6) The ratio of the second to the first moment of inertia for an immersed surface
about the liquid level. |




[4] The crank (OA) of the mechanism shown in Fig. 3 rotates at uniform speed of 400 r.p.m (cw),
find the velocity and acceleration of the slider B at the position shown. The dimensions of the
links are as follows: OA=150 mm, OQ= 400 mm. The crank OA makes 45° with the horizontal
line. (Mark 25 %)

[5] For the mechanism shown in Fig. 3, consider the position of the mechanism at which the slider
B is along OQ, find the ratio of the angular velocity of link 4 when it occupies that position on
the forward stroke to that when it occupies the same position on the return stroke, using the
instantaneous center method. Also, find the velocities of the slider B at both of the strokes for a
crank rotation of 400 r.p.m (cw). (Mark 15 %)

400
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TANTA UNIVERSITY THEORY OF MACHINES

FACULTY OF ENGINEERING 2" YEAR, 2011-2012
PRODUCTION ENG. & MECH. DESIGN DEPT. TIME: 3 HOURS

FINAL TERM EXAM

[1] A machine is performing a repeated job every 100 sec. The job requires a torque as indicated in
Fig. 1. The machine operates at a mean speed of 300 rpm. Determine the following:
a- The driving torque b- The power of the driving motor
¢- The speed diagram and then locate the time where the engine speed is maximum and
minimum during the cycle
d- The energy which causes the maximum speed variation.
e- The moment of inertia to keep the speed variation within 3%.
f- The maximum values of the angular acceleration and deceleration. (Mark 20%)

800 e T e PSS

émo - . Y ST I_‘ ./I/Td

E 200 2 ‘ __________

0 10 20 30 40 50 60 70 80 90 100 Time [sec.]
' Fig. 1
[2] a- Two parallel shafts are to be connected by spur gears. The approximate distance between the
shafts is 600 mm. If one shaft runs at 120 r.p.m and the other runs at 360 r.p.m. Find the
number of teeth on each gears, if the module is 8 mm. Also, determine the exact distance
apart of the shafts.

b- For the gear train shown in Fig. 2(a), if the arm rotates at 800 r.p.m (cw) and annular gear C is
fixed, find the speed of the annular gear B. Also, if an additional gear A, which is concentric

with gear B as shown in Fig. 2(b), externally meshes with gear E, find the speeds of B and A.

C@2) C(82)

Fig. 2 (Mark 25%)
{3] Draw the cam profile to give an oscillating roller follower the following motion:
a- Outward motion through an angular displacement of 25° during the first 120° of the cam
rotation with S.H.M.
b- Return motion to its initial position during the next 120° of the cam rotation with cycloidal
motion.
¢- Dwell motion during the next 120° of the cam rotation. ;
The minimum radius of the cam is 50 mm. The location of the pivot of the follower is 70 mm to
the left and 60 mm above the axis of rotation of the cam. The distance between the pivot center
and the roller center of the follower is 70 mm. The roller radius is 10 mm. (Mark 20%)
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