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A body of mass 20 kg falls freely in vacuum.
It has fallen through a vertical distance of
50 m. The gravi-ational acceleration may be
assumed as 10 m/s’. What is the
thermodynamic work done by the body?

(a) 1000 Nm
(b) 10kJ

(c) 0

(d) 1kNm

When z system is taken from state ‘X’ to
state ‘y’, 30 kJ ofheat flows into the system
and the system does 10 kJ of work. When
the system is returned from ‘y’ to ‘x’ along
another path, wcrk done on the system is
8 kJ. What is the amount of heat liberated
or absorbed?

(@) 12KkJ of heat liberated
(b) 28 kJ of heat liberated
(¢) 12 kJ of heet absorbed
(d) 28 kJ of heet absorbed

A closed gaseous system undergoes a
reversible constant pressure process at 2 bar
in which 100 kJ of heat is rejected and the
volume changes from 0.2 m® to 0.1 m®. The

“change in the internal energy of the system
is

(a) —100kJ
(b) —80kJ
) —60KJ
(d) -40kJ

A Carnot engine receives 100 kJ of heat at
600 K. Heat is -ejected at 300 K. The
displacement volume is 0.2 m®. The mean
effective pressure is

{a) -2 bar
b) 2.5 bar
‘c) 3 bar
(d) 3.5bar

*0
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The values of h=at transfer and work. transfer
for the processes of 1 thermodynamic cycle
are given below:

Process | Heat transfer | Work transfer
kJ) (kJ)
1 300 300
2 00 250
3 -100 -1C€0
4 00 -250

The thermal efficiency of the cycle and the
work ratio will Je respectivey:

(a) 33%and (.66

(b) 66%and (.36

(¢) 36%and C.66

(d) 33%and 0.36

The performance of .reciprocating

compressors with provision of cooling

cylinder is compared with

(a)  Mechanical effiziency

(b) Isothermal efficizncy

(c) Adiabatic eficiency

(d) Isentropic efficiency

A body of mass 2kg end Cp=1.00 kJ/kgK
is available at 600 K If the atmosphere is
300K and In 2 = 0.693, the maximun work

obtainable from the -ody till it comes to

equilibrium with the azmosphere is
(@) 150kJ

(b) 142KkJ

(c) 184.2KkJ

(d) 190.5kJ

. (Contd.)
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10.

A liquid of heat capacity 5 J/K in an

insulated container is heated electrically
from 300K tc 600 K. If In 2 =0.693, entropy
generation of the universe would be

(@) €93J/K

(b) 3.465J/KX

(c) 34.65J/K

(d) 10.65J/K

Which of tke following relationships

represents the change of entropy of a perfect
gas? : :

dT R
Cp—+—dV

1. PT v

dT R
Cp——-—dP

2 pT P
dp dv
Cv—+Cp—
3. P p v
dp dv
Cp——Cv—r

1. Cp o v
ia) 1,2 and 4only
tb) 1,2 and 3only
tc) 2,3 and4 only

(d) 1,2,3and4

Consider the following statements regarding
evailability:

1. Itis generally conserved

It can eithzr be negative or positive

a2 N

It 1s the maximum theoretical work
obtainable

4. It can be destroyed in irreversibility
Which of the atove statements are correct?
(a) 3and4

(b) land2

(¢) Tand3
(d) 2and4

1.

12.

13,
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During a thermodynamic process, 1) kJ of
heat is transfzrrec from areservoirat 800
to a sink at 400 K. The ambient tempzrztue
is 300 K. Th loss of aveilable energy s

@ 275k
(b) 32.5kJ
© 375k
@) 62.5k

A refrigerator that operates on a Camnot c/c.¢
is required tc traasfer 2000 kJ/min to the
atmoSphere at 27°C, where the low
temperature rzservoir is at 0°C. What is the
power required?

(a) 200 W

(b) 32.93 kW
(©) 200 kW
(d) 333kwW

Consider the following statements:

1. Carnot, Ericss on and Stirling cyclzs are
ideal power cvcles that are comp _ctely
reversible

2. Ericssoncycle is not ¢ practical engine

cycle

3. Stirling eycle is the only practical

power cycle among the above

4.  Allthese eycles have the same thermal
efficiency

Which of the above statements are correct?
(a) 1,2,3and 4

(b) 1,2 and 4 onlv

(¢) 2,3 and 4 only

(d) 1,2 and3 only

(Contd.)




. The vapour pressure of a liquid at any

arbitrary temperature can be estimated

approximately with the help of
(a)
(b)
©
(@

Gibbs equation
Joule-Kelvin equation
Clausius-Clapeyron equation

Gibbs-Duhem equation

. In order to determine the quality of wet

steam by a separating and throttling
calorimeter, the steam should .be first
separated and then throttled such that the
final state is

(@)
(®)
(c)

Saturated vapour only
Superheated vapour only

At a pressure higher than the original
pressure

(d) A mixture of saturated liquid and
apour

The

equal to — [ vdp. In the Rankine cycle, the

work done in a steady flow process is

turbine work is much greater than the pump
work because

(a) The specific volume of water is much
Aigher than that of steam

(b) The specific volume of steam is much
aigher than that of water

(c)  The pressure drop in the turbine is
much higher than that in the pump
@

There 1is less irreversibility in the

-urbine than in the pump /

* b

17.

18.

19.

la:nmnmnm |

The maximum net specitic work obta natle
in an ideal Brayton cycle for =900 K
and T__=400 K is given by

(a) 100Cp
(b) 500Cp
(c)

700 Cp
(d

800 Cp
The tendency of detonation s Ligh in
engines of larger ylinder diam eter because
of

(a) Higher intake pressure in la-ger
cylinder
Higher fuel ) air rat.0 in lar 2er cylincer

Flame havirg to rravzl lonzer cistance
in larger cylinde-

Sparks are advenced mo=e ir larger
cylinder

Consider the followir g staterments:

1. The only practical way of improvirg
efficiency of Otto >vcle is to increese
the compressior. ratio of an irternal
combustion engime

2. Ericsson cycle reeds heat transfer n
all the processes

3. Ericsson ard Stirling cycles zmpioy
regenerative heat exchengzrs for
reversible hzat transfer

4. Atkinson c¥cle 1as a greaer spexific
work than a compoarable Otto cycle
engine '

Which of the abc ve statements are correi?

(@ 1,2,3and4
(b) 1,2 and 4only
(¢) 2,3 and4only

(d) 1,2and3only

(Canid.
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20.

For a multistage reciprocating compressor;
which of the following statements are
correct?

1. It decreases volumetric efficiency

2. The work of compression is redu.ced

3. The high pressure cylinder is smaller
in size

(a) 1and?2only

(b) 2and 3 only

(c) 1and3only

(d) 1,2and3

. An open cycle pressure gas turbine uses a

fuel of calorific value 40,000 kJ/kg with air-
fuel ratio of 80:1 and develops a net outnut
of 80 kJ/kg of air. The thermal efficiency of
‘he cycle is

iay 12%
(b} 16%
(c) 20%
(1) 18%

. Consider the following statements regardir.g

ccles:

1. Stirling cycle consists of tw>
isothermal and two adiabati:
processes.

to

In vapour compression cvcle, the
refrigerant ‘is in the form of dry
saturated vapour before entering
COMPpressor.

3. Diesel cycle consists of one constant
pressure; one constant volume and two
isentropic processes

Which of the above statements are correct?
(a3) 1,2and3

J) land 2 only

{¢) 1and3only

(d) 2and3 only

23.

- 24.

25,
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The efficiency cfthe vapour power Renkine
cycle can be increased by

1. Increesing the temperature of the
working flaid at which heat is added

2. Increasing the pressure of the wo-king
fluid ar which heat is add=d

3. Decreesing the temoerature or the
working flu:d at which heat is rejected

Which of the above statements are ccrrect?
(a) 1and?2only

(b) 1and 3 only

(¢) 2and3 only

(d 1,2and3

An ideal refrigerating machine works
betwzen the temperature lim_ts 0745°C and

~8°C . The power required per toa of
refrigeration is

(a 1.0 kW

(b) 1.2 kW

(c) 0.8 kW

(d 07 kW

Consicer the following data refer-ing to a
refrigerator working on Vapour-compress. o2
refrigeration cycle:

1. Enthalpy at ertry to compressor =
180 kl/kg

Enthalpy a- exit from comprzssor =
210 kl/kg

3. Enthalpy at exit of coadeaser =
60 <J/kg

What is the COP of the refrigerator ?
(@ 2

(b) 3
(c) 4
d 5

N2
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26.

Consider the following statements about

two-stage reciprocating compressors:

1. For the same pressure ratio the
volumetric efficiency of a two-stage
compressor is more than that of single

stage compressor.

2. A two-stage compressor requires
minimum work when inter-cooling is

perfect.

3. The intercooler pressure p, is the
average of inlet pressure p, and

delivery pressure p,.
Which of the above statements are correct?
(a) 1and 3 only
(b) 1and2only
(¢) 2and 3 only
(d 1,2and3

. A single cylinder, 4-stroke cycle engine is

fitted with a rope brake. The diameter of the
brake wheel is 600 mm and the rope
diameter is 26 mm. The dead weight on the
brake is 200 N and the spring balance reads
30 N. If the engine runs at 450 rpm, what
will be the brake power of the engine?

(a 1.5 kW

(b) 2.5 kW

() 3.5 kW

(d 45 kW

*n

28.

29.

30.
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Consider the followmg statements

1. Fuels of higher ocrane number can be
employed at highe- compres<ion ratio

2. In CI engines, drake spec:Tic fuel

consumption decreases with ir creasing
load

Which of the above statements is/ar:

correct?

(a) Both1land?2
(b) 1only

(c) 2only

(d) " Neither 1 nor 2

A spark ignition engir ¢ has a compzession
ratio of 8 and tae volume ‘before
compression is 0.2 m¥*kg. Net heat
interaction per cycle i3 1575 kl/kg. What is
the mean effective pressure?

(a) 20kPa

(b) 20 bar

(c) 2000 Pa

(d) 2 bar

In case of a vapour conmg ression refrigzrator,

if the condenser temperature of the
refrigerant is closer to the critical

- temperature, then there wi . be

1. Excessive power coasimption

2. High compression

3. Large volume flow

Which of the above staterents are correct?
(a) 1and?2only

(b) 1and3only

(¢) 2and 3 only

(d 1,2and3

‘Cortd.)
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31.

32.

33.

Which of the following factors can control
detonation in spark ignition engines?

Increasing engine rpm
Advancing spark timing

S

Making fuel-air ratio very rich
(a) 1,2and3

(b) 1and?2 only

(¢) 2and3 only

(d)

Consider the following statements:

1 and 3 only

1. Free expansion of a gas

~

2. Slow heating of oil from a constant
temperature source

3. Evaporation of water at its saturation
temperature by a source at the same
temperature

4. Isentropic compression of an ideal gas
Whi:h of these processes are irreversible?
(@) land2
(b) 2and3
(¢) 3and4
(d land4

Con:ider the following statements regarding

supe :charging of CI engines:

1. Supercharging results in quieter and
smoother operation of a CI engine

2. Supercharging of a CI engine requires
increase in valve overlap

3. The limit of supercharging for a CI
engine is reached by thermal and
mechanical loading

Which of the above statements are correct?
(@ 1,2and3

{b)
{¢) 1and 3 only
(d)

1 and 2 only

2 and 3 only

IV. CAREERINDIA

34. Consider the following statements w_th

s
on

rezard to IC engines:

1. Forbest fuel economy of soark i gnition
engines, the fuel-air mixtire sho.ld be
lean

With supzrcharging, tae specific

[

consumption in compression ignition
engines increases

3. With increase of load. knocking
tendeacy in compression igr.ition
engines decreases

Waich of the above statements a-e co-rect?
(a) 1and?2only
(b, 2and 3 only
(¢) 1and3only

(@ 1,2ard3

Ccnsider the following statements

pertaining t supercharging of =ngines:

1. The power output for a given eagine
increases

2. The lcss of power due to altitude is

compensated
3. Theincrease in supercharg ng pressu-e
decreases the tendency tc cetonate n
spark ignitior. engines
4.  Themechanica efficiency of supercharged
engines is quite high ccmpared 1o
naturally aspirated engines
Which of the above statements ire correc:?
(2
(b) 3and<
(¢) 2and:
(d)

1and ¢

1 and Z

(Ccntd.)




6. Consider the following statements for a

combustion process:

1. The total mass of each chemical
element in the reactants is preserved

in the products

54

The presence of carbon monoxide in
the products of combustion implies

incomplete combustion

‘Which of the above statements is/are

correct?

(a) 1lonly

(b) 2only

(¢) Neither | nor 2

(d) Both1and?2

“here is a uniform distributed source of heat
present in a plane wall whose one side
(x = 0) is insulated and other side (x =L) is
exposed to ambient temperature (T ), with
Leat transfer coefficient (h). Assuming
constant thermal conductivity (k). steady
state and one dimensional conduction, the
tzmperature of the wall is maximum at x
equal to

@ 0
) L
e) L2

(d) L4

38.

39.

40.

41.
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An insulating material with a thermal

conductivity, k = 0.12 W/mK is uszd for a
pipe carrying steam. ~he local coefficient
of heat transfer 'h) to the surroundings is
4 W/mK. In order to provide efective
insulation, the minim:um outer diameter of
the pipe should te

(@) 45mm
(b) 60 mm
(c) 75 mm
(d) 90 mm

A plane wall is 20 cm thick with an area

perpendicular to heat flow of 1 m” and has
a thermal conductivity of 0.5 W/mK. A
temperature differenc of 100°C is imposed
across it. The rate of heat flow is

(a) 0.10kW

(b) 0.15kW

“(¢) 0.20kW

(d) 0.25kW-

The laminar flow is characterized by
Reynolds number which is

(a) Equal to critical value

(b) Less than the critizal value

(¢) More than the cr tical valiae

(d) Zero critical value

Consider the followinz statements:

An increase in pin fin ef“ectiveness is caused
by high value of

1. Convective coefficient

2. Thermal conductivity

3. Sectional arca

4, Circumference

Which of the above statements are correct?

(@) land3
(b) land4
(c) 2and3 -
(d) 2and4

(Contd.)




. In alaminar developing flow through a pipe

with constant wall temperature, the
magnitude of the pipe wall inner surface
convective heat transfer coefficient shall be

maximum at the:

(2) Middle length of flow

(t) Beginning of flow

(¢) End of flow

(¢) None of the above

. For minimum compression work in a
2-stage reciprocating air compressor, which
o- the following expressions gives the ratio

o~ low pressure cylinder to high pressure

cv/linder diameters?

%
| Ps
® L P ]

where p,, p, and p, are suction, intermediate
and delivery pressures respectively.

* O
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44. Oxides of nirogen in Petrol engine exhaust

can be reduced by the follc wing methods:

1. Use of 3% lean mixtur:

2. Advancing the spark timing

3. Recirculating a frac:icr. of exhaiist gas

4. Using an oxidaticn catalyst in the

.exhaus- manifold

Which of the above stetements is/are

correct?

(a) land2
(b) 2 only
(c) 3andA4

(d) 3 only

A counter flow shell and tube excaenger

having an acea of 32.5 m? is used ~o heat
water with hot exhaust gases. Th= water
(€p = 4.16 kJ/kg K) flows a- arate of Z kg/sec
while the exhaust gases (Cp=1.03 L./kg K)
flow at a raze of 5.15 kg/szc. If the overall
heat transfer surface coefficient is 200 Wmy’K,
the NTU fo- the heat 2xchanger is

(@ 1.2

(b)y 24

(c) 3.6

(d) 4.8

‘Zontd.)




46. Consider the following statements with

47,

48,

regard to heat transfer:

1. The temperature variations in lumped
heat capacity analysis is exponential
with time

2. In situations involving simultaneous
heat and mass transfer, the ratio of
convective heat transfer to convective
mass transfer varies with Lewis
number, Le, as (Le)'A.

Which of the above statements are correct?

{a) Both1and2

(b) Neither 1 nor2

(¢} 1only

(d) 2 only

For a fluid with 2randt! number Pr >1,

momentum boundary layer thickness

(@) Decreases rapidly compared to the
thermal boundary layer thickness

(5) And thermal toundary layer thickness
increase at the same rate

(c) Increases rapidly compared to the
thermal boundary layer thickness

(d) And thermal boundary layer thickness
decrease at the same rate

For the same type of shapes, the value of
Radiation Shape Factor will be higher when

surfaces are

{(a) More closer orly

(b) Moved further apart

(c)  Smaller and held closer

(d) Larger and held closer

49.

50.

S1.
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In a pipe, laminar flcw i1 fully devzioped
region with constant hzat flux fror pipe
wall, bulk mean -emperature cf fluid

(a) and pipe wall temperaturs increase in
flow direction

(b) and pipe wa l temperature decrease in
flow direction '

() remains ccnstent, but pipe wall
temperature :ncreaszs in flow direc-ion

(d) increases but pipe wall temperaturs
remains constant

Which of the following stasements is cor-ect
for steam boiler ?

(a) Boiler secondary hear transfer surface

includes super-heater, economizer and
air pre- heater.

(b) Boiler primary hzat transfer suface
includes evaporator section, saper-

heater sectior. and reheat s=ction.

(¢) Boiler prima-y heat -ransfer surfece
includes evaporator sec:ion, economizer
and super-heater szction.

(d) Boiler secondary }eat transfer surface
includes evapcrator section, economizer
and air pre- heater

In a wall of constaat th=rmal conductiviy,
the temperature prcfile “or heat conduction
in the presence of a hezt scurce inside the
wall is

(a) Linear

(b) Logarithmic
(c) Parabolic
(d) Hyperbolic

(Cortd.)




52.

54.

Determine the heat transfer through a plane
of length 4 m, height 3 m and thickness
0.2 m. The temperatures of inner and outer
surfaces are 150°C and 90°C respectively.
Thermal conductivity of the wall is
0.5 W/mK.

(a) 1800W
(b) 2000 W
(c) 2200 W
(d) 2400 W

. In a Psychrometric chart, which of the

following statement/s is/are correct?

(a) It is used to determine properties of

refrigerants
(b) It cannot determine WBT and DBT
(c¢) It is seldom used for air conditioning
design
(d) It provides plots for moist air

conditioning

In a Psychrometric chart, horizontal lmes

represent constant

(a) Humidity ratio and vertical lines
represent constant dry bulb temperature

(b) Humidity ratio and vertical lines
represent constant wet bulb temperature

(c) Dry bulb temperature and vertical lines
represent constant absolute humidity
ratio

(€) - Wet bulb temperature and vertical lines

represent constant humidity ratio

55.

5€.

57.
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Air is passed through a cooling coil at a
temperature of —5°C. If the temperature of
air drops frcm 25°C to 1(°C, the Byoass
factor of the coil is
(a 02
(by 0.5
(c) 0.7
(d 1.0
The multistage compressior. of air as
compared to sing e stage compression

(a) Improves vo.umetric efficiency for the

given pressure ratio
(b) Reduces work done per kg of axr
(c) Gives more uniform “crque

(d) All of tte above

In sensible ccoling of moist air, -ts physical

properties va-y as follows:
1. The wet bulb temperature decreasss

2. The dew poin: temperature remains

constant
3. The relative aumidity ‘ncreases
Which of the above statements are ccrrect?
(a 1,2and3
(b) 1and2only
(¢) 1and3only
(d) 2and 3 only

(Contd.)




. A desert cooler having a cooling efficiency

of 70% reduces the temperature of

- atmospheric air from 37°C to 30°C. The wet

balt temperature of the air is

(a) 24°C

(b) 25°C

c) 26°C

(d)y 27°C

Consider the following statements with
regard to air-conditioning systems:

I In adiabatic saturation process, air-

vapour mixture undergoes a process of

constant relative humidity

(RS

Wet bulb temperature of air whose
relative humidity is 100 is equal to the

dew point temperature

3. In winter air conditioning, the process

is heating and humidification

4. For designing air conditioning ducts,
equal friction method automatically
reduces the air velocity in the duct in

the direction of flow
V/hich of the above statements are correct?
‘@) land2
(b) land4

«©)2and3
‘d) 3and 4

IV. CAREERINDIA

60. A fin will be more efactive ‘~vhen Biot

61.

62.

63.

I —

numbet is
(a) Greater than 1
(b) Ecualtol

1 3
(c) Between 1 and 1

(d) Lessthan 1

In a convergent divergent nazzle, the
velocity at throat of nozzle is given by

, 1
2np. v, |-
v V= 11
(@) ] n-1 ]
s L1
‘ npv, |=
V= —2
(®) ] n+1 ]

1
() v= [anlv1: 2

1
d v= [np,v,]*

where p, = initial en'ry pressure, v, = iritial
entry specific vo.ume and r. = isentrzic
index of expansion

Which of the following rzfrigeraticn
systems is most suitable for soler cool:ng?
(a) Ejzctor refrigeraticn system

(b) Vepour abso-p-ion system

(c) Desiccant reTrigereticn sysem

(d) Vcrtex tube refrigeration svstem

A tank of length, brzadih and height n the
ratio of 2:1:2 is fal. of weter. The ratio of

hydrostatic force et the totror tc that ar anv
larger vertical surface :¢

(a) 1
(b) 4
© 2
d 3

(Coxzd)




64.

65.

66.

67.

Which of the following fluids exhibit a
certain shear stress at zero shear strain rate
followed by a straight line relationship
between shear stress and shear strain rate?
Newtonian fluids

Ideal Bingham plastic fluids
Pseudo-plastic fluids

Dilatent fluids

(a)
(b)
(c)
(d)
What is the specific gravity of a merble
stone, which weighs 400 N in air, and
200 N in water? (g = 10m/s?)

(a) &

(b)
(c)
(d)
What is the intensity of pressure in the
following SI units, when specific gravity of

mercury is 13.6 and the intensity of pressure
is 400 KPa?

(a) 0.3 baror4.077 m of water or 0.299 m
of Hg
4 bar or 5.077 m of water or 0.39¢ m
of Hg
0.3 bar or 5.077 m of water or 0.599 m
of Hg

4 bar or 4.077 m of water or 0.299 m
of Hg :

| S I SN N

(b)
(c)

(d)

Consider the following statements:

1. Ifasmallupward displacement is given
to a floating body, it results in the
reduction of the buoyant force acting

~onthe body -

2. A slight horizontal displacement does
not change either the magnitude or the
location of the buoyant force

Which of the above statements is/are

correct?

(a) Both 1 and 2

(b) 1 only

(c) 2only

(d) Neither 1 nor 2

68.

69.

70
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State whe-her followir 2 flow field is
physically possisle?
u=3xy’+2x+y*andv=x2-2y -y’
(a) Possible for steadv, incomprzssible
flow

(b)

Possible for unsteacy, inccmpressible
flow

©
W)

Possible for steady, compressibie flow
Not possible

A steady incompressible flow field is given
by u=2x%++?and v=-4xy. The convective

acceleratior. along x-direction at point
(1,2)1s

(@
()
() -8 units

G

Consider the following remarks dertaining

6 units

24 units
—24 units

to the irrotational flow:

1  The Laplacs equaticn of stream

0 \;l+6 \j=0 must be
ox. oy~

satisfied for the flow % be potential.

The Laplace equation for the velocity

2 2

a—g + ot =0 musi be

o’ oy’

satisfied to fulfil the critzrior. of raess

conservation i.e contirtity equatior..

function

o

potential

Which of the above stztemenis is‘are
co-rect? -

(a) 1 only
(b) Both1lani2
(¢) 2only
(d) Neither 1 10orz
"Comtc.)




71.

72.

74.

In a two dimensional incompressible fluid
flow field, the stream function at a point

P (2, 1) is given by an expression y = 2xy.

The value of velocity potential at P is

(@ 3

(b) 25

(c) 4

d 5

In a stream line steady flow, two points A
and B on a stream line are 1 m apart and the
flow velocity varies uniformly from 2 m/s

to S m/s. What is the acceleration of fluid at
B?

(a) 3 m/s?
(b) 6m/s?
(c) 9m/s?
(d) 15m/s?

. The strzam function is given by y = 3xy,

then the velocity at the point (2, 3) is

(@ 9

(b)y -¢€

(c) 117

(d) 108

The heed loss in a sudden expansion from

8 cm diameter pipe to 16 cm diameter pipe
in terms of velocity V, in the smaller pipe is

]
LV
@ 34| 2g
(v
(b) 16| 2¢

v
© 64| 2g

N )

o[V
@ 16| 2g

75.

76.

77.

78.

IV. CAREERINDIA

What is the ratio cf momentum thickness
to the boundary layer thickness & when
the layer velocity prefile is given by

(a) C.133
(b) 0.333
(c) 0.166
(d) 0.136
where u is velocity at height y above surface

and U_ is free stream velocity of flow.

The boundary layer thickness at a given

distance from tte leading edge of aflat piate
is

(a) More for l.ghter fluid
(b) More for censer fluid
(c) Less for denser fluid

(d) _ess for lighter fluid

In laminar flow throagh a circalar dipe, :he
discharge varies.

(a) Linearly with fluid densizy

(b) Inversely with pressure drop

(¢) Drrectly as square of pipe radius

(d) Inversely with fluid viscosity

A fluid is flowing over a at plate. At
distar.cz of 8 cm fror the leading edge, the
Reynolds number is found to b2 25600. The

thickness of the Joundary layer at this po-nt
is

(@ 1.5mm
(b) Zz.5mm
(¢) 4.0mm
(d 5.0mm

(Contd.)
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79. Air is flowing over a flat plate with a free

31l.

stzam velocity of 24 m/s, and its kinematic
viscosity is 72 x 107 m%/s. If at a particular
point, the Reynolds number is 30000, its
location from the leading edge is

(@ 0.05m

(b) 0.07m

(¢) 0.08m

(d) 9.09m

Consider the following statements
pertaining to boundary layer on a flat plate:

1. The thickness of laminar boundary
‘ayer at a distance x from the leading
edge varies as x'?

2. The thickness of turbulent boundary
layer at a distance x from the leading

edge varies as x**

3. Boundary layer is laminar waen
Reynolds number is less than 5 x 10°

Which of the above statements are correct? -

(a) ,2and3

(b) 1 and2 only

(c) 1 and 3 only

(d) 2 and3only

Which of the following parameters of fiuid
will increase as a result of friction while

flowing adiabatically through a convergent
divergent nozzle?

(2) Available heat drop
(b) _Entropy-
(c) Stagnation pressure

(d) Stagnation temperature

83.

84.

85.

&AREEHINHIA

In a shock wave, the flow passes from a
(a) Subsoric to a sonic state

(b) Subsomic to a supersonic state

(¢) Supersonic to a sotic stafe

(d) Supersonic ‘o a subsonic state

A jet of watzr issues from a nozzle with a
velocity of 2 m/s and it impinges normally
on a flat plate movinz away from it at
10 m/s. If the cross sectional area of the jet
is 0.01 m? ard the density of water is taken

as 1000 kg/m’, then the force developed on
the plate wil. be

(a) 100N
(b) 200N
(c¢) 1000N
(d) 2000N
A two dimensioral velocity field is g.ven
by
V=X -y +x)i-Qxy-y)]
The convective acceleration at (x,y) = (1,2}
is
(@ 0
(b) 14 units
(c) 2 units
(d) None of the above

Jet pumps are often used in process industry
for their

(a) Large cepacity
(b) High efficiercy

(c¢) Capacity to transport gases, liquids and
mixtures of both

(d) None of the above

(Cortd..




86.

87.

88.

Mainly hydraulic turbines are used to drive
the electrical alternators which requirs
maintaining the peripheral speed constant
even at part load conditions to avoid the
change in frequency of electric power. The
governing of the hydraulic turbine is done
by

(a) Controlling the flow area

(b) Controlling the velocity

(¢) Using the fly wheel

(d) Combined control of flow area and
velocity

In a hydraulic coupling

(a) The magnitudes of input and output
torques are equal

(b) The magnitude of input torque is
g Y q
greater than output torque

(¢) The magnitude of input torque is less
than output torque

{d) The magnitude of input torque is
negligible as compared to output
torque

Considering the flow of steam through a
Convergent-Divergent nozzle under real
conditions, where supersaturation occurs,
the difference between the saturation
temperature corresponding to the preséure
and the supersaturated temperature is
defined as degree of '

(a) Under cooling
(b) Superheat
(¢) Reaction

(é) Saturation

N

o

89.

90.

91.

IV. CAREERINDIA

For maximurm. discharge ¢f hot gases
through a chimr ey, the height of hot colamn
producing draught i<

(a) Twice the height of chirmey

(b) Equal to the height of chimney

(c¢) Half the height of chimrey

(d) None of the abcve

Consider the fol owing statem:nts:

1. In natural convection turdulent
flow over heated vertica! platz, h is
independent of th e characteristic length

2. In turbulent flow, non-dimensional
heat transfer coefficient for na-u-al
convection over a heated vartical plate

is given by

1
Nu=¢Pr)?

Which of the above stazements -s/are

“correct?

(a) 1only

(b) Both1and2
(c) 2only

(d) Neither 1 nor 2

For accelerating an ideal gas isentropically
from rest to supersonic speed, w: requ.re a
convergent-divergent mozzle. To decelzrate
an ideal gas isentropicelly from supersoniz
speed to subsonic speed the d: ffuser should

_ be

(a) Diverging
(b) Converging ‘
(¢) Convergent-divergent

(d) Divergent-convergznt

{Cord.)




94.

92.

Consider the following statements with
regard to steam turbines:
1. A single stage impulse turbine has a

nozzle angle a. The maximum blade

efficiency of the turbine will be cos? o

2. For a reaction steam turbine with
identical stator and rotor blades; the
blade velocity for maximum blade
efficiency is equal to inlet steam

velocity

3. Velocity compounded impulse steam
turbine gives less speed and less

efficiency
Which of the above statements are correct?
(@) 1and2only
(by 1and3 only
(¢) 2and3 only
(d) 1,2and3

. Surging is the phenomenon of

(a) Steady, periodic and reversed flow
(b) Unsteady, periodic and reversed flow
(c) Unsteady, periodic and uniform flow
(d) 1-dimensional steady and uniform flow
In an axial flow compressor, the ratio of
pressure in the rotor blades to the pressure

rise in the compressor in one stage is known

as

(a) Work factor

(b) Slip factor

(¢) Degree of reaction |

(d) Pressure coefficient -

97.

9s5.

96.

S~
Head / \\

. Q}AI}EEHINHIA

In the following diagram, for axial flow
compressors, surging is likely to occur in

Mass flow rate

(a) 4™zcne
(b) 2™ zone
(¢) 1*zane

(d) 3™zone

In a centrifuga! ccmpressor, en incrsase in
speed at a given pressure ratio causes
(@)

Increase in flow and inciease in

efficizncy

Increase in flow and dectease in

(®)
efficiency

(c) Decrease in flow and deciease in

efficiency

Decrease in flow and increase in

(d)

_efficiency
The optimum ra-ic of blade speed to
tangential zomponent of jet speed for the
de Laval and Parsons turbine ere
(a) 1 for both

(b) 1/2 for de Laval ‘urbinz and 1 for
Parsons turbire

(c) 1 for de Laval turbine and 1,2 for
Parsons turbine
(d) 1/2 for both

(Contd.)




98. What is the correct sequence in increasing
order of air handling/compressing machines
based on the pressure ratios?

(a) Air blower, axial flow fan, centrifugal
compressor and reciprocating
compressor

(b) Axial flow fan, centrifugal compressor,
air blower and reciprocating
compressor

(c) Air blower, centrifugal compressor,
axial flow fan, and reciprocating
compressor

(d) Axial flow fan, air blower, centrifugal
compressor and reciprocating

compressor

99. The head developed is maximum (keeping
other parameters such as rotor diameter,
speed, width, inlet angle, etc. constant) for
a centrifugal compressor with
(2) " Rotor with backward curved blades
(b) Rotor with forward curved blades
(c) Rotor with radival blz_!des
(d) All of the above

100. Tke velocity of a gas flowing through a duct
is 300 m/s; its temperature is 127°C; Gas
constant R = 0.25 kJ/kg K, the ratio of
specific heat is C/C,=y=1.6. What s the
value of Mach number?

(a 0.70
(b) 0.72

() 0.75
d 077

la}ﬂll EERINDIA

Directions: —

Each of the next Twenty (20) items consists of

two stat‘em:ents, one labelled as the ‘Statement ()’

and the other as ‘Statement (II)’. Examine these
two statements carefully anc select the answers
to these items using the codes given below:

Codes:

(a) Both Statement (I) and Statement (II) are
individually true and Statement (II) is the
correct explanaticn of Stetement (1)

(b) Both Statement () and Statement (II) are
individually true tut Statement (II) is NOT

the correct explanation of Statement (1)

(c) Statement (I) is true but Statement (II) is

false

(d) Statement (I) is fa se but Statement (II) is

true

101. Statement (I) : T2mperature potential
- difference is a necessary
cendition  for  heat
interaction  between
systems.

Statement (II) : Heat transfer to a system
inevitably increases the

temeperature of the system.

102. Statement (I) : In an isolated system, the
heat transfer 6Q and the
wock transfer 6W are

always zerc.

Statement (II) : In an isolated system, the

entropy always remains
constant.

(Contd.)




103. Statemen (I)

Statement (II) :

104. Statement (1)

Statement (II) :

105. Statement (I)

Statement (II) :

5Q

: §——=O, the cycle is

T
reversible.
§>8TQ >0,the cycle is

irreversible and possible.

: The three phase (triple

state/point) of a
single component system
possesses a single set.of

properties.

For a single component
system, the Gibbs phase
rule, F=C+2 —P (where
F is number of
independent intensive
properties, C is number of
components in the system
and P is number of
phases), reduces to

F=3-P

: The Clapeyron equation

enables us to determine
the enthalpy change
aséociated with phase
change. .

Using usual notations, the
Clapeyron equation is

given by

()
dP Joo vag

106. Statement (I)

Statemen: (II) :

107. Statement (I)

Statement (1I) :

108. Statement (1)

Statement /1)

109. Statement ¢I)

Statement (1I) :

: The

IV. CAREERINDIA

: A mixture of liquid ai~and

air cannot be considered
as pure substance.

Proportions of oxygen
and nitrogen differ in
liquid and gaseous states
in equilibrium.

1 A good CI engine fuel,

like diesel oil, is a bad SI
engine fuel and a good SI
engine fuel, like petral, is
a bad Cl eagine fuel.

A good (I engine fuel
requires high self-igniton
temperature and a good SI
engine fuel requires low
self-ignition temperature.

specific  fuel
consumption of a ClI
engine is lower than that

of an SI engine.

. For the same power, a ClI

engine is bigger in s.ze
than an Sl engine.

The cut off ratic of a

Diesel engine cycle
should be greater than
one, but should be as low
as possible.

Lower cut off ratio does
improve the thermal
efficiency but lowers the
specific work suiput.

Hence, the value of cut o ff

Sy P EE T
TERI TOUEE 8 onhiniiec.

L Ore
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110. Statement (I) :

Statement (I1) :

111. Statement (I) :

Statement (II) :

In CI engine, increase of
ioad decreases the

knocking tendency.

Increase of load increases
the of

mixture and thereby

temperature

increase in delay angle.

Liquid-cooled engines are
able to vary the size of
their passage
through the engine block,

ways

so that coolant flow may

be tailored to the needs of
each area. Locations with
high

temperatures (narrow

either

the
combustion chamber) or

islands around
high heat flow (around
exhaust ports) may
require generous cooling.
This the

occurrence of hot spots.

reduces

Air-cooled engines may
also vary their cooling
capacity by using more
closely spaced cooling

fins in that area, but this

can make their
manufacture difficult and
expensive.

112. Statement (I)

Statement (II) :

113. Statement (I)

peak ‘

Statement (II) :

114. Statement(I)

Statement (1) :

: Thz

IV. CAREERINDIA

: A counter flow heat

excaianger is mare
effectiv: than a parallel

floa heat exchanger.

Fo- same temperature
limits of hot and cold
fluids, the overall hea:
traasfer coefficient ol
cowiater flow heat

exchanger is more than

paralle!l flow heat
exchanger.
: Thz COP of an ai-

corlitioning plant is
higher tqan the COP ofa
housencld refrigerator.

For the same condenser
temperature, the suction
pressure of the evaporator-
is  hizher in air
cor.ditioning plant than in

househcld refrigerator.

main difference
between vapour com-
pression refrigeration
cycls and Bell-Coleman
gas refr_geration cycle is
that in gas cycle, an
expander is used in place
of a tarottle valve.

In “hrotling of a perfect
gas, ter perature remains
constanr.

{Contd.)




115. Statement (1)

Statement (1I) :

116. Statement (I)

Statement (II) :

117. Statement (1)

Statement (II) :

Humidity ratio of moist
air is the ratio of the mass
of water vapour to the

mass of moist air in a

given value of air-water
vapour mixture.

For any given barometric
pressure, humidity ratio is
a function of the dew
point temperature alone.

With heat exchanger gas
turbine cycle, the cycle
efficiency reduces as the
pressure ratio increases.

As the pressure ratio
increases, the delivery
temperature from the
compressor increases and
ultimately will exceed
that of the exhaust gas
from the turbine.

The estimation of exact

‘cooling load calculations

of space to be conditioned
is important to know
because it involves both
the initial cost and
operating cost.

The outside heat gain to
conditioned space is
called external load and
the heat gain from inside
the conditioned space is
called internal load.

118. S:atement (I)

Statement (II) :

119. Swa‘ement ()

Statement (II) :

120. Statement (T)

Statement (I1) :

: The

IV. CAREERINDIA

Entropy across the norrial

shock increases.

Stagnat or. tempzrature
across the narmal chock

remains constant.

Axial flow air
COMPressors reec many
stages to develop high

pressure ratics.

" he amount ¢ f turning of
ar flow in blace row is
limited by the occur-ence
of separation, a phenorrenon
caused by adverse pressu-e
gradient.

supzreatureted
expansion in nozzle v a
prccess in which ihe
steam expande beyond the
satwated vapour line in
superheated condition.

Steam canno! exist .a
supe-heated state whez:
the expansion procsss in
the

nozz.e reaches

saturated vapou- [ize,
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