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Example 1: 

Determine the temperature distribution along the length of the rod shown in Figure (1) with an 

insulated perimeter. The temperature at the left end is a constant 100 
o
F and the free-stream 

temperature is 10 
o
F. Let h = 10 Btu/(h-ft2-_F) and Kxx = 20 Btu/(h-ft-

o
F). The value of h is typical 

for forced air convection h=10 Btu/(h-ft
2
-

o
F) and the value of Kxx is 20 Btu/(h-ft-

o
F)  for carbon 

steel (Tables 13–2 and 13–3). 
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Figure 1: One-dimensional rod subjected to temperature variation 
 

 

 

Figure 2: Finite element discretized rod 
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Example 2: To illustrate more fully the use of the equations developed in Section 13.4, we will 

now solve the heat-transfer problem shown in Figure 13–11. For the one-dimensional rod, 

determine the temperatures at 3-in. increments along the length of the rod and the rate of heat flow 

through element 1. Let K=3 Btu/(h-in.-
o
F), h=1.0 Btu/(h-in

2
 -F),and   = 0 F. The temperature at 

the left end of the rod is constant at 200 
o
F. 

 
 

The finite element discretization is shown in Figure 3. Three elements are sufficient to enable us to 

determine temperatures at the four points along the rod,although more elements would yield 

answers more closely approximating the analytical solution obtained by solving the differential 

equation such as Eq. (13.2.3) with the partial derivative with respect to time equal to zero. There 

will be convective heat loss over the perimeter and the right end of the rod. The left end will not 

have convective heat loss. Using Eqs. (13.4.22) and (13.4.28), we calculate the stiffness matrices 

for the elements as follows: 
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Example 3: 
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