Roll No:-
Sem-V Diploma Exam 2023 (Odd)
(Mechanical Engineering (25) / Automobile Engineering / Mech. Engineering (Auto) (33)) (Theory)
[Time: 3 Hours] Heat Transfer (2025504B) [Max. Marks: 70]

- All questions are compulsory. (e v s1fari 2 |)
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 311 sifera foma 7))

Group (A) (3 )
Q.1  Choose the most suitable answer from the following options. (1*20=20)

(waitarer Sudw ke 1 g o |) -

i. According to the Fourier’s law of heat conduction, the rate of heat transfer by conduction depends upon

(FSAT =T % IR o % STTER ATe GRT AT SEiawer i T it Fedt 27)

(a) Area of cross section normal to the heat flow (c) Both (a) & (b)
(ST JATE % Tead ST &% ) (& (31) 3 ()
(b) Temperature gradient (d) None of these
(amoET @Tet %) (37 & g )
ii. The materials which have low thermal conductivity is
(Taref forehY AT =TeteRdT R B 2, )
(@) Aluminium (Tefifem) (b) Copper (arsm) (c) Glass wool (s gw)  (d) Brass (diae)

iii.  Metals and gases respond rapidly to temperature changes as compared to non-metals and liquids due to

(3Terg 7R aee et Y e § g R A aren ufted & wfa asft & wfafser s €, s s e?)

(a) High thermal conductivity (c) High thermal diffusivity
(3=a i =reTehdn) (3== ardt feraorfierar)
(b) Low thermal diffusivity (d) High heat capacity
(Fw A foraorfierr) (3= 3°HT &ra)
Iv.  Unit of thermal diffusivity is (aefer fergror < gohTe 2))
(@) m? /hr (b) m?/hr°cC (c) kcal/m?hr (d) kcal/m?hr°C
V. The purpose of using Fins in inter cooler is to reduce
(3 T § o5 T ST A T I T HET 2])
(a) Pressure (g=m) (b) Temperature (amawr) (c) Volume (st ) (d) Entropy (Trerd)

vi.  For having highest Fin effectiveness, the Fins Should be
(== T i & forg e g =nfea?)

(a) Thick & closely spaced (c) Thick & widely spaced
(F1ET ST et & o) CIIE IRy

(b) Thin & widely spaced (d) Thin & closely spaced
(rereft 37 e i) (wereft 37T ardieht & 1)
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vii.  The critical thickness of insulation for a sphere is

(T T & foe a1 e Aes . @)
(a) k/hy (b) 2k/hy (€) ho/k (d) ho/2k
viii.  Upto the critical radius of insulation, added insulation will heat loss.
(TTITERIE o Hecaqul BISAT 7ok STST T qTTeiee: THi % T i )
(@) Increase (b) Decrease (c) No effect (d) None of these
(sTem) (srerem) (1§ vt ) (s & ¢ )

ix. Inthe lumped system parameter model, the variation of temperature with time is
(e foen Tt Hieet H @HY 3 |19 qOHH § giEd- ST 27)

(@) Linear () (b) Exponential (srdrr) (c) Sinusoidal (arsTeizee) (d) Cubic (wfe=)

X. Lumped parameter analysis for transient heat conduction is essentially valid for (where B; = Biot No.)
(zafore aTa =Ter o fore ervae Setet fasguor stfrar ®v & wier 87 (ST B = s )

(@ B; < 0.1 (b)1 <B;<10 (€)0.1<B;<0.5 (d) None of these (375 & %15 &)

Xi. If the Fluid density and specific heat capacity both are doubled, keeping all the parameters same, the
Nusselt number
(3 53 = SR fafTe o emar ST st |l HTIdet Sl JHH Tad gU AT S faar S At eee et =)

(a) Halved (=) (b) Doubled (Zrrm) (c) Remains same (&=m) (d) None of these (37 & =g &)

xii.  For Air (prandtl number = 0.7), the relation between hydrodynamic (&) and thermal boundary layer
thickness (6t) isgivenby
(a1 % fow (Sidet weam = 0.7), sEgeEis (8) 3 orde (Sp) TET T HieTS % ofter gerer 27)

(@) 6 = 6T (b) 8 > 8T () 8§ < 8T (d) None of these (375 & %15 &)
xiii.  Grashof number signifies the ratio of (el e % ST i qETe &)
(@) Inertia force to viscous force (c) Buoyancy force to inertia force
(S ot 1R v a) (3ecTTa o1 3TN STEed 5eT)
(b) Buoyancy force to viscous force (d) Inertia force to surface tension farce
(IcTa 9 SR WM ) (Sea ot 31 8 a1 a7t

xiv.  The convection heat transfer coefficient depends upon

(FaT T ST T o feft = 21)
() The thermal properties of fluid (c) Characteristics of the fluid flow
(33 % S T W) (5@ vare it fomiwamsti ®)
(b) Geometry of the system (d) All of these
(SroTreft S st W) (IrrE Tt W)

xv. According to Stefan — Boltzmann law, ideal radiators emit energy at a rate proportional to
(W SicesST o I % STTER STText (Suet fofd STgaTa # St ol e id & 7)

(a) Absolute temperature (c) The fourth power of absolute temperature
(ot AT (Fareg a1 <eft =)

(b) Square of temperature (d) None of these

(ATET ) (379 & =1E )
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Xvi.  The value of transmissivity is (@rwfemraraw_ @are?)

(@) 0-1 (b) 1-2 (c) 2-3 (d) 3-4
xvii. A cavity with a small hole will always behave as a

(T BIE | BT STt il T TH 1 TE TN FAdT 8l)
(a) White body (b) Transparent body (c) Black body (d) Opaque body
(e 7%q) (et =) (e 7q) (st 7q)
xviii. A radiation shield should (e farfeor sfiee o 2ar 21)
(a) Have high transmissivity (c) Have high reflexive power
(3= wwofterr) (== yfad wiftr)
(b) Absorb all the radiations (d) None of these
(weft farfemeot =t starenfya) (3 & =18 )
xix.  The normal automobile radiator is a heat exchanger of the type

(T HieHETse feuex TR 3T SSHT TSR &)
(a) Direct Contact (b) Parallel Flow (c) Counter Flow (d) Cross Flow
(STereT Tueh) (TR JaTR) (sferwae) (3T yaTE)
xx.  Acorrection of LMTD is necessary in case of heat exchanger.

( e TEgEIST % AT § TAUASET 1 GUR ST )
(@) Cross Flow (b) Parallel Flow (c) Counter Flow (d) None of these
(T yaTE) (THHITR ToTE) (wfersraTe) (3% & =1E )

Group (B) (7w -=f)
Q.2 State the assumptions of Fourier’s law of heat conduction. 4
(ST AT F BRI % T AT AT i T
OR (areram)
The inner surface of a plane brick wall is at 40°c and the outer surface is at 30°c. calculate the rate 4
of heat transfer per m? of surface area of the wall, which is 0.2 m thick, Thermal conductivity of
the brick is 0.55 W/m°c.
(v wHae s i e A Hfiadt wag 40°8. W AR aredt gag 30°8. W 2| AR % Hag & o S o Hel § 1T ST gEaiaior

ot g 3t o S 0.2 Hiex 71t g 3¢ i arndfi =mereRar 0.55 W/mec =1)

Q.3 Define — 4
a) Fin effectiveness b) Biot number
(wfe =t
3) T srvrersfierar ) RIS HET)
OR (areram)
Discuss the physical significance of time constant in lumped heat analysis. 4

(o ZeAT fsgeor 7 T feerish & +fifask e == i)

Q.4 State and explain Newton’s law of cooling. 4
(e o 3fiaer e o e w1 ford o e i)
OR (ateram)
Define Prandtl number and explain their physical significance in convection heat transfer. 4

(STeet TR hT TR SIS oI Fag HT STaor § 3k ifoeh wecd o e #hifvm))
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Q.5

Q.6

Q.7

Q.8

Q.9

State and prove Kirchhoff’s low of radiation.
(for=ies o farfertor & frem =t fotfa st fog ifsm))
OR (areram)
Assuming the sun to be black body emitting radiation with maximum intensity at A 0.49 um ;
calculate the (a) Surface temperature of the sun and (b) heat flux and surface of the sun.
(g =+ A 0.49 um = fermam diaar & wrer fafemor Seafsia s e T soidh aTet 7d g (37) I 3 ade T arHe SR

() & 1 wdg T T % AT ToET )

Differentiate between parallel flow and counter flow heat exchanger.
(TR SaTE TR SfivaTe ST TeRAeeR | STaR SydTd|)
OR (arera)
Write the assumption taken in LMTD analysis.
(et w31 <t frsgwor & forg e sraremonstt w1 fordl)
Group (C) (g - =)

Sate and explain the following boundary conditions

a) Dirchlet boundary condition

b) Neumann boundary condition

¢) Mixed boundary condition

(Freferfaa wiwr wrdt st sramd. s gwemd-

37) e @ Id

) A I

o) fiere dmr 9d)

OR (areram)

A plane wall (thermal conductivity= 10w/m°c) of 100mm thickness and area 3m? has steady surface
temperature of 170% and 100°. determine (a) the rate of heat flow across the plane wall and (b) the
temperature gradient in the flow direction.

(100 firft #rers 3k 3 et ot & i T wwae e (arfer =resar= 10w/mPc ) i wae w1 fer ammm 1700 sic
1000 2| Rt =t (a1) wwaer daw # T yare s &t 3 () yare e § aae geom|)

Describe transient conduction. Also write the assumptions taken for lumped capacity analysis.
(=foreR IoaT =T (gifSTde fee sheder )aT auiv | avae gt fasguer o fore oft 7 Ar=rarett & ot ford)

OR (steram)
Calculate the critical radius of insulation for asbestos (K = 0.172 w/mk). Surrounding a pipe and
exposed to room air at 300 k with h=2.8 w/mk. Calculate the heat loss for a 500k, 60mm dia pipe
when covered with critical radius of insulation.
(e urzy o stmemE wered (K = 0.172 w/mk) & o et st et Brar i momm &6, st 300 kK = h=2.8
W/mK & =wt st gam % €ue # 8| T 500K, 60mm = & w1sd =i, S 39 37geie Al et Bsar & e § g S €,
T 3T T AT TOAT )

Derive an expression for hydrodynamic boundary layer thickness over a flat plate. With suitable
assumptions.
(SR TROTSAT o AT TF FAe T BTEGISIAAINE AT T i AT o foTg T ATt Febrei|)

OR (areram)

A hot plate 1.5 m X 2.5 m is maintained at 250°. air at 25% blows over the plate. If the convective
heat transfer coefficient is 20w/m?c. calculate the rate of heat transfer.

(v i wie 1.5 #.X 2.5 . = 2500C v s wr s 2] 250¢ w g wie % s St 2] At e 3w sfaw s
20W/mM?C &, dr ST Sfawer sht ot T TURT %))
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Q.10 Write the classification of heat exchange on the basis of — 6
a) Physical state of fluids
b) Relative direction of fluid motion.

((7) et ware st sitfees feafe () g i < wmer foem & stmam o am fafrmmen (fee wreesi) @ arffeor fifs))

OR (arera)
The flow rate of hot & cold water streams running through a parallel flow heat exchanger are 6
0.2kg/s & 0.5 kg/s. The inlet temperature on hot & cold sides are 75% & 20%. The exit temperature
of hot water is 45%. If the individual heat transfer coefficient on both sides are 650 w/m°c.
Calculate area of heat exchanger.

(TR Yo fee uwEeisr o wrew | we arelt T SR 3 art Y amedt yare &t 0.2Kg/s s 0.5 kg/s?| w ot 32 uait
T geie arae 750C it 200¢ 3| e urh s e ammm 45°¢ 3| aft 2t gt § ste-ster @ siqwr s 650 w/mOc
2, a1 A e % dwa T ToET )

Q.11 The effective temperature of a body having an area of 0.1m?is 647°%. Calculate (a) The total rate of 6
energy emission, (b) the intensity of normal radiation and (c) The wavelength of maximum
monochromatic emissive
(0.1 et it &rher aret fiie i serrelt aram 6470C | 0T i (37) it Seast B et o, () G fershir Y e i
(/) sAferra THRETEE St i a1 3% |)

OR (areram)
Wire short notes on any two 6
a) Irradiation
b) Black bodies
c) Gray diffuse isotropic surfaces.
(Foreet @Y wt wiferm feoaoft =
3T) TERRE
31T) sk aet

¥) ¥ feper smuEfie Hag)

Page 5 of 5 (2025504B)



