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Chapter 05.05
Spline Method of Interpolation – More Examples
Chemical Engineering

Example 1

To find how much heat is required to bring a kettle of water to its boiling point, you are asked to calculate the specific heat of water at 
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°

. The specific heat of water is given as a  function of time in Table 1. 

Table 1  Specific heat of water as a function of temperature.
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	Figure 1  Specific heat of water vs. temperature.


Determine the value of the specific heat at 
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 using linear splines.

Solution
Since we want to find the specific heat at 
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Linear spline interpolation is no different from linear polynomial interpolation. Linear splines still use data only from the two consecutive data points. Also at the interior points of the data, the slope changes abruptly. This means that the first derivative is not continuous at these points. So how do we improve on this? We can do so by using quadratic splines.

Example 2

To find how much heat is required to bring a kettle of water to its boiling point, you are asked to calculate the specific heat of water at 
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°

. The specific heat of water is given as a  function of time in Table 2. 

Table 2  Specific heat of water as a function of temperature.

	Temperature, 
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a) Determine the value of the specific heat at 
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 using quadratic splines. Find the absolute relative approximate error for the quadratic approximation.

b) The heat required to heat the water is given more accurately by
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find a better estimate of the heat required. What is the difference between the results from part (a) and part (b).

Solution
a) Since there are five data points, four quadratic splines pass through them.
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The equations are found as follows 
1. Each quadratic spline passes through two consecutive data points.
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2. Quadratic splines have continuous derivatives at the interior data points.
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Assuming the first spline 
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Solving the above 12 equations gives the 12 unknowns as
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Therefore, the splines are given by
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The absolute relative approximate error 
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 obtained between the results from the linear and quadratic splines is
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b) A more accurate calculation of the heat required to boil the water is given by
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To compare this result with our results from part (a), we take the average specific heat over this interval, given by
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Knowing that part (b) is the more accurate way of calculating the heat transfer, we define the absolute relative approximate error 
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