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CONCEPTS OF HEAT TRANSFER
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Note : All Questions are compulsory and each question is of 1 mark.
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Only English version is valid in case of difference in both the languages.
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Fourier’s law applies to the heat
transfer by

(a) Convection
(b) Radiation

(¢) Conduction

) All(a), () & ()

L]

In the equation Q = UA At, At is

(a) Geometric mean of temperature
difference

(b) Arithmetic mean of temperature
difference

(c) The difference of bulk
temperatures of hot and cold

fluid
(d) Logarithmic mean of
temperature difference
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Fouling factor

(a) is a dimensionless quantity

(b) does not provide a safety factor
for design

(c) accounts for
resistance to heat flow

(d) none of these

additional

The unit of heat transfer coefficient in
ST unit is

(a) JIM?2°K
(c) W/M°K

(b) W/MZ°K
(d JIM°K

Thermal conductivity of a conducting
solid material depends upon its

(a) Temperature

(b) Porosity

(¢) Both (a) and (b)

(d) Neither (a) nor (b)

Which area is used in case of heat
flow by conduction through a
cylinder ?

(a) Logarithmic mean area

(b) Geometric mean area

(c) Arithmetic mean area

(d) None of these

For large heat transfer area
requirement, shell and tube heat
exchanger is preferred, because it

(a) occupies smaller space

(b) is more economical

(c) is easy to operate and maintain
(d) all of the above

In forced convention the heat transfer
depends on

(a) Re,Pr

(b) Re,Gr

(c) onlyGr

(d) onlyRe
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With increase in temperature, the

thermal conductivity of most liquids

(a) Increases

(b) Decreases

(¢) Remains same

(d) First increases then become
constant

In a liquid-liquid heat exchanger, for
the same process temperatures, the
ratio of LMTD in parallel flow to the
LMTD in counter flow is always

(@ <l
() >1
© 1
@ =

When warm and cold liquids are
mixed, the heat transfer is mainly by

(a) conduction

(b) convection

(c) radiation

(d) both (a) and (c)

At what value of Prandtl Number, the
thermal and hydrodynamic boundary
layers are identical ?

(@ 0.5 b 1
) 15 () 80

Natural convection is characterized
by

(a) Grashoff’'s Number

(b) Peclet Number

(¢) Reynolds Number

(d) Prandtl Number

Thermal diffusivity is given by
@ pC/K () C,wh
(© KpC, (@ whC,
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Grashoff’s Number is given by
(@) PBgAtL? p¥/p?

(b) PBgAtL?p/p?

() Bgl?p?Atp

(d) gL’ Atp/u

1-2 heat exchangers means

(a) one tube pass and two shell
passes

(b) one shell pass and two tube
passes

(c) one shell pass and one tube pass

(d) none of these

Double pipe heat exchangers arc
preferred when

(a) overall heat transfer coefficient
is low

(b) liquid is more viscous in nature

(c) low heat transfer
required

area is
(d) liquid is corrosive

In shell and tube heat exchangers, if
tube surface is rough, heat transfer
coefficient

(a) Increases

(b) Decreases

(c) Remain same
(d) None of these

Temperature variation in plain wall is
(a) Logarithmic
(b) Linear
(c) Parabolic
(d) None of these
P.T.O.
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— is called the following number :

K

() Nusselt Number
(b) Peclet Number

(¢c) Reyleigh Number
(d) Grashoff’s Number

Ifh, is inner film coefficient and h, is
outer film coefficient then overall
heat transfer coefficient U

(@) U<k

(b) U>h,

(c) Always between h, and h,

(d) None of these

In Fouriers law, the proportionality
constant is called

(a) Heat transfer coefficient

(b) Thermal diffusivity

(¢) Thermal conductivity

(d) Stefan Boltzman constant

Heat flows from one body to other
when they have

(a) Different heat contents
(b) Different atomic structure
(c) Different specific heat
(d) Different temperatures

The amount of heat flow through a

body by conduction is

(a) Directly proportional to surface
area of the body.

(b) Directly proportional to
temperature difference on the
two faces of the body.

(c) Depends upon material of the
body.

(d) All of the above
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In case of a shell and tube heat
exchanger, the minimum and
maximum  baffle  spacing s
respectively (where D = inside dia of
shell)

(a) D/4and 2D

(b) D/2and 2D

(c) Dand2D

(d) D/SandD

The rate of heat transfer is a product
of overall heat transfer coefficient,
the temperature difference and the

(a) Nusselts Number

(b) Heat transfer area

(c) Heating volume

(d) None of these

Loss of heat from unlagged steam
pipe to the ambient air is due to

(a) Conduction
(b) Convection
(c) Radiation

(d) All of these

Which of the following has maximum
thermal conductivity ?

(a) Tron (b) Coal
(c) Nitrogen (d) Tar

An insulator should have

(a) High thermal conductivity
(b) A porous structure

(¢) Low thermal conductivity
(d) Less resistance to heat flow

Rate of heat transfer per unit area is
called

(a) Heat flux

(b) Heat conduction
(c) Thermal diffusivity
(d) None of these
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T () T e e & oy & @ 5t gl 3 S 3
Note : Question No. 1 is compulsory, answer any five questions from the remaining.

(ii) yE 7T & Qo 9rT # FHAR U qre & HiT |

Solve all parts of a question consecutively together.

(iii) TE% 7T F 73 g8 7 IR B |

Start each question on a fresh page.
(iv) g1 rren ¥ aav gia @} Refer & sfastt S 8 A &
Only English version is valid in case of difference in both the languages.

1. ufonfya ®i6R

Define :

i) e
Conduction

(i) oA
Convection

(i) IS T
Counter flow

(v) = frr
Tube Pitch

(v) Erstert

Fouling (2xS)

Y P.T.O.
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7. Frlt Yot wd S S fAbTEE R S S HRTONE S S0 HivTd |
Write the constructional detail and working of shell & tube heat exchanges. (12)

3. () ovel 9 egrer dinid wa # siaw foted |
Write the difference between thermal & hydrodynamic boundry layer.
(i) Fortt T arew o fafermaes & o qe e fefed |
Write the advantages and disadvantages of double pipe heat exchanger. (6+6)

4, Tt GRS Ao § ¥ S IR H gF vl i |

Describe the equation to calculate heat transfer from a hollow cylinder. (12)

5. (i) WHF P HNES 1§ 7 GEIRY |
What is criteria of similitude ? Explain.
(i) divia wa § A e e S et e |
Explain the energy transfer mechanism through boundry layer. (6+6)
6. () el s fafmas w1 iee Tgn=u fad el |
Prepare the process instrumentation diagram of double pipe heat exchanger.

(i) Swew F et & 7 S T & Swew % e F i |
What are baffles ? Write their main functions in heat exchangers. (6+6)

7. afpgr.n e w0 L 2 T WA RS 9ol daed & fod e wiier e weer ar o

ST el € 2

Nu = f(Re, Pr)
What is Buckingham-7 theorem ? How it can be used to derive equations below for
forced convection ? Nu = f (Re, Pr) 12)

8. f= 4 sinw foifiad -
Write the difference between
() LT TE LI W A
Unsteady & Steady state conduction
(i) T U o WA
Forced & Free convection
(iii) QYR AR F TACHA R,
Normal temperature difference and LMTD. @x3)



