
Course Outcome 2 (CO2)

Students should be able to understand and 

evaluate one-dimensional heat flow and in 

different geometries
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Lesson Outcomes from CO2 (Part 1) 

 To derive the equation for  temperature 

distribution in various geometries

 Thermal Resistance concept – to derive

expression for various geometries

 To evaluate the heat transfer using thermal 

resistance in various geometries

 To evaluate the critical radius of insulation

 To evaluate heat transfer from the rectangular fins
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BOUNDARY AND INITIAL CONDITIONS
A heat transfer problem must equipped with a description of the thermal

conditions at the bounding surfaces of the medium. 

Boundary conditions: The mathematical expressions of the thermal 

conditions at the boundaries.

The initial condition specified at time t = 0, , 

which is a mathematical expression for the 

temperature distribution of the medium 

initially.
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• Specified Temperature Boundary Condition

• Specified Heat Flux Boundary Condition

• Convection Boundary Condition

• Radiation Boundary Condition

• Interface Boundary Conditions

• Generalized Boundary Conditions

Boundary Conditions
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1 Specified Temperature Boundary Condition

For one-dimensional heat transfer through 

a plane wall of thickness L, the specified 

temperature boundary conditions can be 

expressed as

where T1 and T2 are the specified 

temperatures at surfaces at x = 0 and 

x = L, respectively. 

The specified temperatures can be 

constant, which is the case for steady 

heat conduction, or may vary with time.
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2 Specified Heat Flux Boundary Condition

The heat flux in the positive x-direction anywhere in the 

medium, including the boundaries
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Special Case 1: Insulated Boundary

A well-insulated surface is a surface with 

heat flux is zero. Then the boundary 

condition on a perfectly insulated surface 

(at x = 0,) can be expressed as
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Special Case 2: Thermal Symmetry

Two surfaces of thickness L exposed to the same 

thermal conditions, and thus the temperature 

distribution in one half of the plate is the same as 

that in the other half. 

Thus, the heat transfer in this plate possesses 

thermal symmetry about the center plane at x = L/2. 

Therefore, the center plane can be viewed as an 

insulated surface, and the thermal condition at 

this plane of symmetry can be expressed as
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3 Convection Boundary Condition

The convection boundary conditions on both surfaces in the 

figure can be expressed as:
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4 Radiation Boundary Condition

The radiation boundary conditions in the figure 

can be expressed as

Radiation boundary condition on a surface:
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5 Interface Boundary Conditions

Interface boundary conditions are based 

on

(1) two bodies must have the same 

temperature at the area of contact

(2) an interface surface cannot store any 

energy, and thus the heat flux on the two 

sides of an interface must be the same. 

The boundary conditions at the interface 

of two bodies A and B in perfect contact at 

x = x0 can be expressed as
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6 Generalized Boundary Conditions

In general, however, a surface may involve convection, 

radiation, and specified heat flux simultaneously. 

The boundary condition in such cases is again obtained

from a surface energy balance, expressed as
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