No. of Printed Pages : 4

22

RE4003 ROIINO.  vevvvvrereeenenunnens
May 2024

THERMAL ENGINEERING & HEAT TRANSFER
Fafia @ : 3w [JTRrehad 7% : 60
Time allowed : 3 Hours] [Maximum Marks : 60
Ffe: () TA-FAATIEAG g d/
Note : There are THREE sections A, B and C in the paper.

(ii) QT CH I G % GH 10 9771 & TR AT | I 917 o 37 71 8 T

4t 10 977 FGAT FHR F oA F & |

Answer all the 10 parts of the question Ne. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QFIT S8 I971 7 @ o581 6 o1 3 IR AT | I9% F97 3 3% H18 TF
5715 T / 50 Wl 7 IR A |
Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QI S 6 T 7 @ 5871 4 3971 & IR 5T | I F97 8 ek F 8 wq
$7HT 15 57 / 150 Yisgl 7 o dfora |
Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) FA% I & Y1 571 B HHEAR TF G 5T BT |

Solve all the questions of a section consecutively together.
(vi) 1 TSI 7 SR 817 #1 1ifa 7 S srgare & A 8

Only English version is valid in case of difference in both the languages.

JRE —T
SECTION - A
1. () F=feiea oo o semiaeh qoret s Ter 6 g ?
(a) AN Hll (b) IMAH
(©) v (d) T @ g T
Which of the following is an intensive thermodynamic property ?
(a) Internal Energy (b) Volume
(¢) Density (d) None of them
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RE4003
(i)

(iii)

@iv)

™)

(vi)

(vii)

(2 of 4) 2277
SR & A=, FOT a1 1 B1d &
(a) foig®em (b) WY e
(© Tl ()9 (b) (d) T PE T
In thermodynamics, Heat and work are
(a) Point function (b) Path function
(¢) Both (a) and (b) (d) None of them
ST H=ITOT 1 e 3 Sheerrar & —
() VIEA-Flega ™ M (b) fertais fram
(c) IR fEm (d) TH A B &
The basic law of heat conduction is called —
(a) Stefan-Boltzmann law (b) Kirchhoff’s law
(¢) Fourier’s law (d) None of them
AT ST Tk (h) 3 S.1. wgfer o 578 3

(@ wmlK () wK/m? () wm/KZ (d) w/mK?

The S.I. unit of heat transfer coefficient(h) is

(@ wmlK (b) wKm? (¢) wm/K? (d) w¥mK?
Frafalea o & = o e fafams, fegmet sr % fafmmees o e ad g 7

(a) 3TeMETEe fafhten (b) wGafE=

() TS HREH (d) TR TET F A G
Which of the following is not an example of recuperators type heat exchanger ?
(a) Automobile radiators (b) Condensers

(¢) Chemical factories (d) Oil heaters of aeroplane
= d 9 = 9 e fafammees w1 3emm 2 ¢

(a) Y- (b) oo

(© 3E™H (d) 3e At

Which of the following is the example of heat exchanger ?

(a) Air preheater (b) Economizers

(¢) Evaporators (d) All of the above

Teh ®IC T §6T T HOAT=uT Turieh 1 o @ fopm w feft shtan 3 2
(a) TR o (b) TR i Fef wTeTshar
(c) @i (a) @ (b) (d) BT

The forced convection heat transfer coefficient of a plate depends on which of
the following ?

(a) Velocity of fluid (b) Thermal conductivity of fluid
(¢) Both(a) & (b) (d) None of them
(viii) wieh & Frem g ifeuem & Ween o1 9uiF TR T E |
(@) wafie (b) o fis
(©) e fie (d) S H B TS
The Planck’s law describes the spectrum of radiation.
(a) White Body (b) Black Body

(¢) Grey Body (d) None of them
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(ix) a8 o e gr fereht spfSiren fife g o aramm o St fafesfea o6l St

(a) T o1 = (b) i & e
(¢) e o1 fem (d) TBA-SiesmH
The rate of which energy is radiated by a black body at an absolute temperature
is given by
(a) Grashof’s law (b) Prandtl law
(¢) Nusselt law (d) Stefan-Boltzmann law
(x)  “THT T ITEST FAARTH FoH1 ol Th =1 fafehte Wt B 27 | 98 AW ST @ —
(a) T w1 frem (b) i o1 M
(c) = H Fm d) Trwares w1 frm
“Good absorber of heat is also a good radiator of heat”. It is known as —
(a) Stefan’s law (b) Planck’s law
(¢) Wien’s law (d) Kirchhoff’s law (1x10)
Y — off
SECTION - B

HSITTe] 51 o 10T ST BId & 7 IETET Higd $9h SRR STy |
What are the properties of thermodynamic system ? Write its types with examples. 3)

3 Fdnfier = 3 20 Sfiet o Y T B & TH W 100 °C 1 gEl B W
10 °C A9HF W T S § | AR T % Wi & S v6TE 6 @ 6 e 3 ag T
FeARE €, a9 B e i arfie arerhar i i |

A rod of 3 cm diameter and 20 cm length is maintained at 100 °C at one end and 10 °C
at the other end. If the heat flow rate through rod is 6 watt and its completely insulated
then find out the thermal conductivity of rod material. ?3)

TR % Geey o ST 6T shifdieh HIeTs % Ha I UM ST |

Describe the importance of critical thickness of insulation in reference to hear transfer. (3)

STTep ereh Tere A1 et SaTg T IETETT Higal FUH ShifsTT |

Describe the free convection or natural convection with examples. ?3)

rSTifet SR o St e fom o wny gt fewft forfae |

Write a short note on recuperator type heat exchanger with neat sketch. 3)

it firg e v fiig o fore Srasiaeha, wadsRaT i Ao 1 7 fafe |

Write down the value of absorptivity, reflectivity and transmissivity for black body
and white body. €))

P.T.O.



RE4003 4 of4) 2277

8.

10.

11.

12.

13.

14.

15.

T Aot o s forfsrtor o fore Scastes wifd s7m atmesd w1 o s=me oik 5
AR i |

Draw the curve of emissive power versus wavelength for black body radiation on

various temperatures and label it. 3
FHEATICehT T ST IeTaTl Tfga TiwTya HiR |
Define the thermodynamic work with example. @2+1)
e —
SECTION -C

AT AT b FiER e ¥ wt fafie sraumonatt sk stawaes fRivarett @ fafiaw |

Write down the various assumptions and essential features made in Fourier law of heat
conduction. @+4)

ST - ST WeTe 3T ATHM -} wiie 6 wee O sHie 91s & R & goensy 3 =%
2&TT o e =ores oft o |

Explain Carnot cycle in detail with help of pressure-volume plot and temperature
entropy plot and also write expression for cycle efficiency. (6+2)

TSR wepR < Fomr fafommerssl 6t STt 59 vams fewn & R w=s o 6 gema 3
FHTST |

Explain the various types of heat exchanger according to their fluid flow direction with
neat sketch. 8)

o w e o fafa
Write short note on following : :
() i fug fafertor <ty feriwamd

Salient features of black body radiation

(i) &7 foreme frem

Wien’s displacement law (4+4)
ST &7 BT & 7 ST o5 Tt arlien! ot foream & st hifdo |
What is heat transfer ? Explain the various modes of heat transfer in detail. (2+6)

TTHT=T ST FHISHT <l HETAT § A HITS dTed) Uh THae SR & H1egy § fRR srawen i
Teh STATHI ST 10 % T AT TSl 1 o ITed Hif | 3171 IRER 7Iews
M & |

Derive an expression for temperature profile for steady state one dimensional heat

conduction through a plane wall having thickness (A) with help of general heat
equation. Assume other suitable parameters. ®



