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1- A high-pressure combustion vessel is made up of two
thick-walled hemispherical shells. The inner and outer radii
of these are Ri and Ro, respectively. During a combustion
process the inner surface of the shells is subjected to
constant radiant heat flux q´´, while the outer surface
transfers heat to the ambient at temperature T∞. The heat
transfer coefficient is h. the hemispherical shells have the
same conductivity but different inner surface emissivity
such that one shell receives negligible heat compared with
the other. Calculate the steady temperature of the vessel.

2- The uniform heat q´´ is applied to one half of the
periphery of a finite rod of radius R and length L. the
other half of the periphery is insulated. Heat is
transferred from ends of the rod to the ambient with
the heat transfer coefficient h. the ambient temperature
is T∞. Calculate the steady temperature of the rod.

3- The constant heat flux q′′ is applied to surface of sphere with radius R.
The initial temperature of the sphere is T∞. Find the unsteady temperature
of the sphere.

4- A rectangular pin fin, having length L, thickness b and a very wide width, is initially at
theambient temperature T∞. At t = 0 the base temperature is instantaneously brought to Tb.Obtain
the solution for the transient and 2–D dimensionless temperature distribution in thefin. Show that
the solution reduces to the 1–D and transient form when hb/k≪ 1.
5-A long solid circular cylinder of radius R is initially at a temperature of T∞. At t = 0 oneside of
the cylindrical surface is exposed to a source of thermal radiation which results in aheat flux into
the cylinder. The distribution of flux is given by:

Where q′′0 is a constant. The cylindrical surfaces also transfer heat by convection to T∞.
(a) Formulate the problem in dimensionless variables and parameters.
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(b) Devise a partial solutions approach to the problem, involving a transient solution and
asteady–state solution.
5- Suppose that T∞(t) is the time-dependent environmental temperature surrounding a
convectively-cooled, lumped object. If the initial temperature of the object is T i, use a
Laplacetransform to show that T(t)  is:

For solution of this problem you can start with ( ) = − ( − ). Where A and V are

the surface area and volume of the body. And τ=( )-1

6- Consider an infinitely long rod of triangular cross section. One surface of the rod has uniform
temperature T0, the second zero, while the hypotenuse is insulted. Calculate the steady
temperature at point P of the hypotenuse.


