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A rigid tank of 0.566 m® volume contains ar a 6895 bar and 21.1 C. The tank iz equipped
with a relief valve that opens at a pressure of 8 618 har and remaing open until the pressure
drops to 8274 har. If a lire causes the walve to operate once as descrbed, deterine the air
temperature Just before the valve opens and the mass of ar lost due to the fire Assume that
the temperature of the ar remains constant during discharge and air 10 the tank behaves as an
ideal gas.

The scales are so chosen that a reversible cycle plots cloclwnze as a drcle on the T-5 plane
The tmnimum and mazimum values of the temperature are 205 and 627 K and the entropy 1-
23 and 2-85 WK, respectively. Find the cycle work and efficency.

What 15 Boiler efficiency and equivalent evaporation of boiler?

In a steam Rankine cycle using one stage of reheating hetween two turhine cylinders the
stearn at inlet to HP turbine s at 100 bar and 500 C. The steamn at ext of LP turbineis at 0.07
bar and itz gquality 15 5%, The net work output neglecting pump work 15 1600 kg
Detertnine the cycle thermal efficiency.

Explain the wariation of pressure and wvelocity of steam in flow-direction in a wvelocity
compounded steam turhine giving sketches.

Steam at 49 Nicm® and 160 C is supplied to a single stage impulse turbine at the rate of 30
kofmm, from where it is exhausted to a condenser a a pressure of 1.96 Nicm®. The blade
speed 15 300 mfeec. The nozeles are inclined at 25° to the plane of the wheel and the outlet
hlade angle 15 35° Meglect fiction losses and estimate (1) the theoretical power developed hy
the turbine; (11) the disgram efficiency and; (i) the stage efficiency.

4. The compressor of arefrigeration plant hawing stroke wolume of 500 cc.mns at 500 rp.m and works
with CO4 gas. The evaporator and condenser temperatures are -15 C and 25 C respectively. The
liguid in the condenser (using another Fr- 12 refrigerating systern) 15 undercooled to 15 C, before
passing on to the expansion valve Assume isentropic compression wiath an initial quality of COp as x
= | and volumetric efficiency of the compressor as 0.85 Draw a T-5 diagram and calculate the
following with the help of the tabulated data for saturated Oy —

C.o.p.

Power required by compressor assuming motor efficiency to he 0.9

Actual tonnage capacity of the compressor

$H{CY  hklkgp ¥ (m3/kg} fiklkgC)  piban)

L lig vap Lig vap

—15 4962 32186 O0CI0 DOL66 B-1976 12567 F1-6B
15 12775 30RD0E D001 000G (457 1459 S0O7
25 16417 %363 DDOLF 00042 P5ODT 09012 AA-32

(Specfic heat of vapor CO2 = 24 Tdikg C)

Exzplain, giving swtahle sketches, the working pnnciple of a four-stroke, sparleigmition
engine along with valve titming diagram and 1gnition system (h) 4 gas turhine set talkes in air
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at 27 C and 1 attm The pressure ratio 15 4 and the maximum temperature 15 560 C. The
compressor and turhine efficencies are 0.83 and 0.85 respectively. Determine the overall
efficiency if the regenerator effectiveness 15 0.75.

é. {a) Two reservoirs have a difference of waterlevels of 6 1n. They are connected by a pipe system
which consists of a single pipe of 60 cm diameter for the first 3000 m and then two pipes in
parallel, each of 30 cm in diameter and 3000 1n long. 11 friction factor, £ = 004, calculate the
wolume rate of flow of water from the higher reservoirs to the 1 ower reservoirs.

(b} A vertical tapering pipe 15 2.3 m long. The diameter of the pipe 15 10 cm at the top end and 5
cm at the bottom end If 25 litersfsec of water flows down through the pipe, find the
difference in pressure hetween the two ends of the pipe Meglect losses.

7. {a) Idoist air1s heated by steamn condensing inside the tithes of a heating coil as shown by Figure.
Fart of the air passes through the coil and part 13 bhy-passed around the coil. Barometric
pressure 13 1 har,

'.
IUG"IEE — /'rﬂ:r—pnu—n-

| I * al
Detertmine (1) the air per min (in 2) which by-pass the coil and (i) the heat added by the coil.
(k) In the design of heat exchanger for aircraft application, the magimum wall temperature in
steady state 1z not to exceed 800 K. For the conditions tabulated helow, determine the
tnazimum permissible unit thermal resistance per square teter of the metal wall between hot
gas on the one side and cold gas on the other.
Hot gas temperature =T, = 1300 K
Unit surface conductance on hotside = hy = 200 Wim® K
Unit sutface conductance on cold side=hy =400 Wim® K
Coolant temperature =T, = 300 K
8. {a) A cold store Tm * Tm * 5m high has its walls, roof and Hoor insulated, so as to hawve the
owerall heat transfer coefficient of 0.195 Wim® K. 200 tons of potatoes are stored at 5 C when
the ambient temperature 15 35 C. The potatoes are received over a period of sx days and are
cooled to the storage temnperature by a machine working 8 hours a day. The specific heat of
potatoes is 4 klikg C Heat of erespiration 1z 1600 klfton day at 5 C and 4500 klfton day at 35
. The change in heat of respiration is linear. Calculate the plant load during the loading
period.
(k) Wrte short notes on any two ofthe following:
Heat pump, Effect of specific speed on efficiency of water turbine; Choice of
different types of turbines for hydroelectri c power stations

Stecm

haating coil § , RH=20%
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PR - U
SECTION A

Dustinguish hetween:

(1) Yield stress and proof stress

{11) Fatigue strength and creep strength

What 15 the main difference between?

1) British standard Whitworth screw threads,

fi)  Amencan national screw threads,

(1)  Unified screw threads,

fiv)  Acme screw threads?

Describe the functions and applications ofknuckle and cotter joints.
Under what conditions 13 the gear dnve preferred over belt drive?
Distinguish hetween:

{1) Drilling and boning

{11} Hlanting and shaping

Explain why and where the shear 15 provwided in a punching operation
Exzplain the use of "Half Nut’ in the operation performed by the Lathe machine

What methods are used for changing the direction of rotation? (1) Explain the use of nodular
cast iron in engineering industry and how 15 nodular cast iron manufactured?

Explain the functions of

(1) Flywheel

{11) Governor

ive the main reasons for choosing involutes profile for a gear tooth.

Show the distribution of punch pressure and travel in a sheanng operation with—
1) inzufficient clearance hetween punch and die:

{11) clearance between punch and die equal In the thickness of the plate.
Explain the origin and application of “THERBLIGS™

Sketch a three-high rolling mill and indicate the direction of rotation of rolls and the direction
ofmovement of the worlipiece.

Why do we pre-heat and apply heat after welding operation?

Cive one example where pre-heating and post-heating 15 done in the welding operation.
Explain why stainless steel 1z welded using inert atmosphere.

Why 15 i1t that spot welding of copper 15 not recommended?

Describe the Jominy test. What propetty it determines?

What are refractory metals and where are they used?

Distinguish hetween:

1) Flug gauges
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{11) Snap gauges
2= 20
SECTION - R

2. (&) The speed ratio of the reverted gear train shown in Fig 1 18 to he 12, The module pitch of
gears A and B 1z 3125 mm and of gears C and D1z 25 min. Calcul ate the suitable numbers of
teeth for the gears. Mo geatr 1z to have less than 24 teeth

15
B
B|-
Z,Jﬂnm
ﬂ'—‘
X,
Driver A f__ Driveg

Rg.1

{b) A watt governor has an arm of uniform section of length L and massm and a ball ofmass M.
Show that when revolwing with angular velocity o it makes an angle Sto the vertical, where

(o)

w?l M+%

cos &=

Also determine the angle 8 for the case when bar 15 not of uniform cross-section, its radius of
gyration about the point of attachment being k and distance of CG to the pont of attachment
heng d.

25

3. ()  AnL 200= 150 = 20 steel angle 15 to he welded to a flat plate with the long side of the angle
against the plate as shown in Fig. 2

] e El“‘
i
ﬁlg .E

Fig.2

Detertine the minimum lengths Ly and Ly that will canse the angle to canry the mamimum
allowable axal load. The alowable tensile stress for the matenal in the angle 15 124 MPa,
and the allowable sheanng stress in the weld material 15 94 MPa Each leg of the weld 15 15

I,

25
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2
Fig. 3

The crane structure shown 1n Fig. 3 Supports a car of mass 1800 kg If member AP 15 a steel
har 15 mm in diameter

{1) determine the force transmitted by member AR,
{11) Determine the axial stress in member 4B
15

4. (a) At a given pointin a machine element, the following stresses were evaluated: 100 MPaT and
zero shear on a horizontal plane and 50 MPaC on a plane perpendicular to thiz plane. (Fig. 4)
Determine the stresses at this point on aplane having a slope of 3 vertical to 4 honzontal.

100 MPg /63
J_l;f_a

15

0

m
50
N\
A
B
e

Fig 4
{h} The steel shaft of Fig. 5 12 in equilibrium under the torgques shown,
'.ﬁ' _ "'l-?‘f:"" LG
) Pt
Tomn - ¥ jow
] G
A Ly b IE | 1o
.Big. 3
Determine—
(1) the mamimum shearing stress in the shaft;

{11) the angle of twist of end B of the 160 mm segment with respect to end &,
fi1)  the angle of twist of the end C wath respect to end & The modulus of ngdity 15 &0

GPa.
25
SECTION - ©
5. {a) Draw the three orthographic wiews of a single point lathe tool and indicate the five tool
angles.
1a

(k) Ezxplain the cutting action of the tool in the turning process
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10
() What 15 tneant by “tool life” and how 12 tool life affected by cutting speed?

1a
{d) Iiake asketch of a quick return mechanism of a shaper and show the velocity distnbution
1a
fi {a) Describe the method of hardemng of a 0.8% carbon steel with the help of phase and TIT
diagrams.
20
)] Write shott notes on
20

Table 1 gives the different activities assocated wath a project consising of 12 tasks(a, B,

L) in which the following precedence relationships must hold (X 27 means X must he
completed hefore ¥V can start):

A0 A S BADBS G BAK, CAD, Cl DA E EL R FAH,FALFSLG
LG AL HALTIATandK 2L

Tahle !
Tasls alBlC |DDIVE|JF |G |H|I (J K |L

Tine(days) |30 (7 |10 (14| 10)7 |21 )7 [12] 1535015

Draw the networle diagram and determine the critical path. Also determine the critical path
titne.

20

(b} A smal plant makes two types of automobile parts It buys castngs that are machined, bored
antt polished {capacties are given 1n Tahle 21 Castings for part &4 cost Rs 2: for part B they
cost Bs. 3 each They sell for Es. 5 and Rs 6 respectively. The three machines have ninning
costz of Re. 20, Bs 14 and Bs. 1750 per hour,

Tahle 2
Part A Pat B
Machining Capacity | 25 per hour 40 per hour
Boring Capacity 28 per hour 35 per hour
Polishing Capacity 35 per hour 25 per hour

Azsuming that any combination of pails & anti B can be sold, what product iz mamimizes

profit?

20
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