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The work of steam nozzle is )
() convert heat energy of steam
into kinetic energy
(b) convert kinetic energy of steam
into heat energy
(c) convert heat energy of steam
into mechanical energy
(d) convert heat energy of steam

into potential energy

The rate of discharge of steam nozzle
at critical pressure ratio is

(a) Minimum

(b) Maximum

(©) Zero

(d) Uncertain

The cross section of nozzle is

(@ Circular
" (b) Elﬁptical

(c) Square
(d) -, All the above

. - De-Laval Turbine is

(a) Reaction Turbine

(b) Impulse Turbine

(¢) Reaction-Impulse Turbine
(d) None of the above

In reaction turbines heat drop of

steam takes place

(a) only in fixed blade

(b) only in moving blade

(c) in both fixed & moving blade

(d) in any of the fixed blade and
- moving blade
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The degree ‘of reaction of Parson’s

¢ orturbineds
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The meanmg of the term bleedmg of
steam in turbines is

(a) leakage of steam
(b) steam doing useful work

(c) steam extracted for preheating
of feed water

(d) none of the above

The cooling water in jet condensers

(a) make direct contact with exit
steam

(b) does not make direct contact
with exit steam

(c) all the above

(d) none of the above
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The surface-condensers as compared °
to jet condensers are
(a) less efficient
(b) equally efficient
(c) more efficient
(d) none of the above

Vacuum efficiency of a condenser is
( Maximum attained vacuum
s yatuum
8) _ Actual vacuum

Actual vacuum
(b) Minimum attained vacuum

Actual vacuum
© Maximum attained vacoum

. (d) None of the above

“The types of jet condensers are

- (8) Low level jet condenser
. (b) . High level jet condenser

15.

16.

(c) Ejector condenser
(d) All the above

Lablance air pump extracts from the
condenser :

(a) only air

(b) only water

(©) air and water

(d) none of the above

EdWard’s air pump is a

(@ Dry air pump
(b) Wet air pump

(c) Dry & wet air pump

(d None of the above
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Which'cooling méthod'is used to cool
condenser water ? = - -
(@ Cooling pond .-
(b) Spray pond
(¢) Cooling tower
(d) All the above

The process of heat tramsfer from one
particle of ‘the body to another
without actual motion of the particle
iscalled - 7

(a) Radiation .

() Convection

(c) Conduction
(d) All the above

According to Fourier’s law the heat
flow (8) due to conduction is given
by

' d'f
(a) 9=—dex
dt

dt
) 8=+KAG

dt ’k
@ 0=+KVg

The metal with highest thermal
conductivity is ‘ |
(@) Steel

(b) Copper

(c) Silver

()] Aluminium

P.TOO‘
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The  expression for thermal
conduction resistance to heat transfer
through a hollow sphere of inner
radius r,, outer radius r, and thermal

conductivity K is

® ;rl - rz) NI,
4K

(i)) 4K, - 1)

nn

(d) None of the above

The thermal conductivity (K) and the

- electrical .conductivity (c) of metal at

absolute tgmperatufe (T) is related as

K
(a) ;:ccmstant.

K
(b) | CT = constant

Ko
© f:'r— constant

@ KTE' = constant

Heat transfer in liquids and gases are -
dueto -

(a) Convection
(b) Conduction
(¢) Radiation

(d) Convection-condyction
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~ incident radiation is called
"(a) Black body
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' 24.. The log mean temperature difference
- +48,y) for paralle} flow heat exchanger
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The expression of effectiveness (€)

of parallel flow heat exchanger is

1+ exp [-NTU (1 + O)]
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The body which reflects all the

(b) Gray body

. (¢) 'White body
»(d) Transmitting body

P.T.O.
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The ratio of energy absorbed to the

total incident energy is called
(a) Reflectivity

(b) Transmissivity

(¢) Emissivity

(d) Absorptivity

The heat of the sun reaches to us
(a) by conduction

(b) Dby radiation |

(¢) by convection _

(d) by conduction-convection

The S'tefan-Boltzman‘ law is
presented by

(@ E,=0AT

®) E,=ocAT?
© E,=o0AT3
@ E,=0AT*

For a perfectly black body the values
of absorptivity o, reflectivity p and
transmissivity T will be

(@ p=landa=1t=0
(b t=landa=p=0
(©) a+t=landp=0
(d o=landp=1=0
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THERMAL ENGINEERING & HEAT TRANSFER
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fPraifre v R | o | [erfirasens 2% : 70
Time allowed : Three Hours] [Maximum Marks 70
W (i) wewyeT siferd vy 4 @ fedf ole & sww iR
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(i) W T & @t S B AR T e 6 S /
Solve all parts of a question consecutively together.
(iii) T T ¥ 7 78 8 AR BT |
Start each question on a fresh page.
(iv) e et F s e R oF aigiot orga g AT & 1
| Only English version is valid in case of difference in both the languages.

1 () S we S R g e S e |
Give two main differences between thermodynamics and heat transfer.
i) St e s e 3 e fery TR |
Sketch the impulse and reaction turbine’s blades.
(i) e wafony % € e W SRy |
Give two main functions of steam condenser.
@iv) wmmqmaﬁqﬁmﬁaﬁﬁw |
Define overall heat transfer coefficient.
(v) Pereiw fiferor % Fram frfaa |
- State the Kirchhoff’s law of radiation. ' (2x5)
®) - P.T.0.
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wmwﬁ7wmw 200 °8=hie A # wig & et & ot o 1.2 AW T
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Tt <R 0.9 & T % U Py e W BT 1 fn=1.3]

Steam at pressure of 7 bar and temperature of 200 °C is supplied to a steam
nozzle which expands it to pressure of 1.2 bar. Determine the throat and exit
areas for a steam flow of 2.5 kg/sec. assuming that isentropic efficiency for the
flow from throat to exit is 0.9.

Taken =1.3.

ATTRRY- STt iorer & et ST Bt e @ @ qen SR W a e @
ST TG T S g -2 Sivor Bt o 3R e we § 0

.~ Whyit is ‘necessary to keep the length of converging portion lesser than length of

2. O
(ii)

3. O
(if)

4. (@)

diverging portion for convergent—dlvergent nozzle. How the length of nozzle is
calculated ? (8+4)

TEaE g U9 B wrvoT = wh ol a1

Describe the working of Edward air purhp with neat sketch.
uﬁmmmﬁﬁmmumﬁmmﬁwmw 1 wifey et
ﬁwwmma&ﬁaaﬁamr |

- Give main difference between counter flow jet condenser and parallel flow jet

condenser. Explain counter flow low level jet condenser with sketch. (6+6)

T E-oTae A B AT 15 7] 9 7 250 IS AT T A B e & |mm
0.12 5R ¥ 1 far gom ¥ - R et R 0.9, aﬁaéqqma;os =Tt T 20° wE
R FeTshi BT iy 30° & néﬂm%amqamﬁwﬁmaﬁﬁq

A De-laval turbine is supplied steam at a pressure of 15 bar and temperature
250 °C. The back pressure is 0.12 bar.

Given ~ coefficient of nozzle 0.9; blade velocity coefficient 0.8, nozzle angle 20°
and symmetrical blades with an angle of 30° Draw the velocny diagram and
calculate following : '

(a) 9 ufkew =1 wrey = 750ﬁ=m‘} & o = vty Pl & iy

Speed in RPM if mean diameter of wheel is 750 mm.
(b) wEF THN

Blade efficiency
() ux <

Stage efficiency
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ST WY AT 1 HrwR FagT U SR S THaAg |
Explain working principle and operation of implse steam turbine. (8+4)

e s et gt o e o SR e R e et ey et ot
HT |

Explain forced draught cooling tower and compare this with induced draught
cooling tower.

wmmmmm |&nmmmmaﬁwm
) sgrfa AT |

Give principle of Parson reaction turbine. Derive an expression for blade -
efficiency, drawing velocity diagram of Parson’s turbine. ‘ (6+6)

tzaa'ﬁﬁamﬁmaﬁ it & e S W 1) 1, T SRS T AT AT FHL:

yEL b e A fafusT # FaR ¥ AEF TR ER T BT SR

% 1 Q ¥ writaor gt FRTG | T Reror Je W AR

Derive the equation of radial heat transfer Q by conduction through a wall of
cylinder having inside and outside radius r, and r, respectively and inside and

outside temperature t; and t,. It's length is L Show pattern of temperature
distribution. :
mmm%mﬁaﬁ%ﬂaﬁqaﬁmwmmmmm

@amaaﬁ)mmﬁmz{imﬂaﬁm |
Describe parallel flow ‘eat exchanger with figure and derive formula for finding

Logarithmic Mean Temperature Difference (LMTD) for it. (6+6)

TRY ﬁ TR
Explain in brief :
(a) - STAYINOT, &, TET
Absorption, reflection, transmission
(b) T T, T T, Y H
Black body, white body, grey body
e e ST ) GO | TERT S WO W R IR Wi e |

~ Explain the heat convection mode. Explain free and forced convection with

example. | ‘ (6+6)
' P.T.O.



‘Writé short notes on the following :
(i) T EE i
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Classification of steam turbines | 4
(i) A = Wi B
Critical radins of insulation 4

(iii) = %1 R Fre v wiE w1 Praw
Wien's displacemérit law and Plank’s law 4



