Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Sixth Semester B.E. Degree Exammatlon; Jan./Feb. 2023

Heat and Masszransfer

% x Marks:100

Note: 1. Answer any FIVE full questions, sele ting at least TWO questzons*ﬁ‘om each part.

2. Use of HMT data hand baok is permmed

“PART — A iy
Derive an expression for ofe dlmensmnal conductlon equatlon without heat generation
through cylinders. e (08 Marks)
What are the assumptlons made while deriving Fouri “¢onduction equation? (04 Marks)
An insulating wall is ‘composed of 15 cm of a material having thermal conductivity of
0.15 W/mK and unk:ﬂown thickness of cork of: thermal conductivity 0.045 W/mK. The
inside wall is in-contact with a fluid at a temperature of 30°C with a surface heat transfer
coefficient of 10 W/m?K where as outside. wall temperature is =5°C. Determine the
thickness of the cork required to keep the heat loss to 10 W/m?. (08 Marks)

Derive‘an expressmn for the rate of hcat transfer for a 3 wall of non-uniform thermal

conduetlwty undergoing one dlmenswnal steady state he (08 Marks)
Briefly explain: . A «f’;%»

(i)  Critical thickness of insulation &gf‘ﬁg

(i) Thermal contact resistance B P (04 Marks)

A rod (k = 200 W/mKj)- FO ‘mm in dlamete{-ﬁmfﬂgﬁ cm 1ong has 1ts one - end mamtamed at
100°C. The surface of the rod is exposed. to..
transfer coefﬁ01enrqf 100 W/m’K. Assunﬁﬁfg:other end insulat
(i) Tempcrature e of the rod at 25 mm disténce from the endat)
(i) Heat dissipation rate from the surface of the rod. ~ #

(111) Effectlveness ﬁm;% (08 Marks)
Explam_‘ h e si gmﬁcances of Q ‘ont;number (i1) Foumer number (04 Marks)
Usmg lumped system anﬁ‘iy show that M e™. (08 Marks)

mmersed in a llqu*id ‘at 100°C, resultmg in a heat transfer coefficient of 1200 W/m’K.
Determine the temperatune at the centre line and the surface 1 minute aﬁer the immersion.

=09 kakgK (08 Marks)

With the application of~dimensional analysis show that for natural convection
Nu = C Gr™ Pr" where C,m and n are constants. (10 Marks)
The exact expression for'the local drag coefficient Cy for laminar flow over a flat plate is

givenby C, = 936—4— Air at atmospheric pressure and at T, = 300 K flows with a velocity

Rex-!f‘-z-

V.. = 15 m/s aléng the plate. Determine the distance from the leading edge of a plate where

transition begins from laminar to turbulent..Calculate the drag force acting per 1m width of

the plate over the distance from x = 0 to where the transition starts. (08 Marks)

With a sketch indicate different zones of thermal boundary layer. (02 Marks)
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PART - B
Explain significance of :
(i) Reynold’s number (ii) Prandtl nuimber
(iii) Nusselt number @iv) Stant&““@mber (08 Marks)

< -section tube at a

Water is heated while flowing through 1.5 _&m x3.5 cm rectangular ¢
velocity of 1.2 m/s. The entering temperan re of water is 40°C, the tube wall is
maintained at 100°C. Determine the length of the tube requlred %orﬂler to raise the
temperature of water by 40°C. 'S m*%% (07 Marks)
Air at 27°C is flowing at 0.3 m/s across a 100 W electric bguih at 127°C. If the bulb is
approximated as a 10 cm dia an "‘% gh cylinder estimate t@eshéat transfer rate. (05 Marks)

ar

ffééctwcness of a para]lel flow heat exchanger using N.T.U.
method. x —~ (10 Marks)
A counter flow heat e ﬁir is employed to coofz;@'f. 5 kg/s of oil (C, = 2.45 kJ/kgK) from
eeusc of water. The inlet and outlet temperature of cooling water are

Derive an expression for the

15°C and 75°Cs cspectlvcly The overall ‘h%at transfer coefficient is expected to be

1450 W/m’K. Using NTU method, calcuIat N,

(1) v rate of water

(ii) ness of heat exchanger ¢

(ii1) Ace area required »%m ~ (10 Marks)
F f&; v %;j

With a neat sketch, explain different regimes of bonlmg‘:" 7 A, (08 Marks)

Define Fick’s law of mass transfer fg%« (02 Marks)

Saturated steam at 80°C. fmmienscs as a film én} \gp“i‘tlcal plate at a@mperature of 70°C.
Calculate the average h@%:ﬁfansfer coefﬁcne%ﬁﬁd ‘the rate of condenﬁﬁ%mn Assume hfg at
80°C as 2309 kJ/kg and length is 1m. (10 Marks)

%izug%

Derive an exp _er between 2 black‘*b%dlcs (10 Marks)
Consider two 000 K with engsmwty 0.8 and other is at 300 K
having emissivity 0.6. A radlatxogg shield is placed between them. The shield has emissivity
0.1 on the ide facmg hot plate and 0.3 on the side- cing cold plate. Calculate percentage
feias a result of radl ﬁm shield. (10 Marks)




