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Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Summer Examination-2016

Subject Name: Automobile Heat Transfer

Subject Code: 4TEOSAHT1 Branch: B.Tech(Auto)

Semester: 5 Date: 21/04/2016 Time: 02:30 To 05:30 Marks: 70

Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

f)

9)
h)

Attempt the following questions:

Upto the critical radius of insulation,

A. Added insulation will increase heat loss

B. Added insulation will decrease heat loss

C. Convective heat loss will be less than conductive heat loss
D. Heat flux will decrease

Unit of thermal diffusivity is

A. m&/hr B. m2/hr °C C. kcal/mz hr D. kcal/m. hr °C

The rate of energy transferred by convection to that by conduction is called
A. Stanton number B. Nusselt number

C. Biot number D. Peclet number

Thermal conductivity of wood depends on

A. Moisture  B. Density C. Temperature D. All of the above
The unit of overall coefficient of heat transfer is

A. W/mzK B. W/m? C. W/mK D. W/m

LMTD in case of counter flow heat exchanger as compared to parallel flow heat
exchanger is

A. Higher B. Lower C.Same D. Depends on the area of heat exchanger
The transfer of heat by molecular collision is smallest in

A. Solids B. Liquids C. Gases D. None of these

In heat exchangers, degree of approach is defined as the difference between
temperatures of

A. Cold water inlet and outlet

B. Hot medium inlet and outlet

C. Hot medium outlet and cold water inlet

D. Hot medium outlet and cold water outlet
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In a shell and tube heat exchanger, baffles are provided on the shell side to
A. Improve heat transfer B. Provide support for tubes
C. Prevent stagnation of shell side fluid D. All of these

Joule sec is the unit of

A. Universal gas constant B. Kinematic viscosity

C. Thermal conductivity D. Planck’s constant
Fourier's law of heat conduction gives the heat flow for

A. Irregular surfaces

B. Nonuniform temperature surfaces

C. One dimensional cases only

D. Two dimensional cases only

The value of Prandtl number for air is about

A.0.1 B.0.3 C.0.7 D.1.7

The product of Reynolds number and Prandtl number is known as

A. Stanton number B. Biot number

C. Peclet number D. Grashoff number

Heat transfer in liquid and gases takes place by

A. Conduction B. Convection

C. Radiation D. Conduction and convection

Attempt any four questions from Q-2 to Q-8
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Attempt all questions

Explain the following terms:

1.Thermal diffusivity

2.Thermal conductivity

Explain the terms fin efficiency and fin effectiveness.

Derive general three dimensional heat conduction equations in cylindrical
coordinate system without internal heart generation in anisotropic material with
steady state.

Attempt all questions

Write down different types of cooling properties.

Define effectiveness and NTU of a heat exchanger.

Define absorptivity, reflectivity and transmissivity with respect to radiation heat
transfer.

Attempt all questions
What do you understand by critical radius of insulation? Draw rough sketch
showing variation in heat transfer with respect to radius of insulation. Derive the
equation for critical radius of insulation for cylinder.
A stainless steel fin (k= 20 W/mK) having a diameter of 20 mm and a length of
0.1 m is attached to a wall at 300° C. The ambient temperature is 50 ° C and the
heat transfer coefficient is 10 W/m?K. The fin tip is insulated. Determine:

(a) The rate of heat dissipation from the fin,

(b) The temperature at the fin tip,
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(c) The rate of heat transfer from the wall area covered by the fin if the fin was
not used.

Attempt all questions
Explain Kirchhoff’s law of radiation.
Steam at 350° C flowing in a pipe (k= 80 W/mK) 5 cm I.D., 5.6 cm O.D. is
covered with 3 cm thick insulation (k 0.05 W/mK). Heat is lost to the
surroundings at 5 ° C by natural convection and radiation with combined h= 20
W/m2K and hj= 60 W/m2K.
To find: (i) The rate of heat loss from the pipe per unit length,

(if) The temperature drops across the pipe and the insulation.

Attempt all questions

What are the two modes in which condensation can take place on a cooling
surface? What is film Condensation?

What is a shell and tube type heat exchanger? Why are baffles used?

Derive expression for Radiation Heat exchange between two concentric infinite
long grey cylinders.

Attempt all questions

Derive momentum equation for hydrodynamic boundary layer over a flat plate.
Derive an expression for the temperature distribution and heat dissipation from a
fin insulated at the tip.

What is black body? How does it differ from gray body? Give examples of each.

Attempt all questions

State Buckingham’s I1 Theorem. Derive the relation between Nusselt No.,
Prandtl no. and Reynolds no. for forced convection using theorem.

Write shortnote on "Thermostat valve".

Define Heat exchanger. Give classification of Heat exchanger.
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