
 

 
 
 

Polynomial approximation 
 
 
You want to create an equation that is as accurate as possible for 
a large number of values (x,y) by polynomial approximation . 
 
Polynomials calculate deviating values yi for all values y. The error 
for each value is r = y - yi. 
 
The sum of the error squares must be small and reach the value of 
1.00 as well as possible. Each error is squared to avoid negative 
signs and to give greater weight to larger errors. 
 
The polynomial should not have any oscillations (ripples), 
especially if the polynomial is to be differentiable, which provides 
information about the slope of the polynomial. 
 
The differences are shown using the example of 2 polynomial 
approximations (y1,y2). 
 
 
 
 
 

 
 

The sum of the squares of error is better than in polynomial y2. The 
waviness is too great and is not suitable for a differentiated 
derivative to provide information about the slope. 
 
 
 
 

 
 

The sum of the squares of error is worse than in polynomial y1. 
However, the ripple is eliminated and is much more suitable for a 
derivation to provide information about the gradient. 
 
This is the reason why we only use this polynomial type, but of a 
higher degree, for all thermodynamic values in our heat 
exchanger calculation software. 
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Spline interpolation 
 
 

Spline interpolation is a type of function 
approximation in which a new function is created 
that runs exactly through a given set of data 
points. 
 

A spline of nth degree is a function that is 
composed of polynomials of no more than nth 
degree. 
 

At the points where two polynomial pieces 
collide, certain conditions are set, such as that 
the spline (n-1) times is continuously 
differentiable. 
 

Due to the piecewise definition, splines are more 
flexible than polynomials and yet relatively simple 
and smooth. As a result, spline interpolation does 
not have the disadvantages that arise from the 
strong oscillation (waviness) of polynomial 
approximations of higher degrees. 
 

We use cubic splines, for example for fan 
characteristics with 6 data points, i.e. a spline 
interpolation with 5 cubic equations for a fan 
characteristic curve, a square pressure drop 
characteristic curve of a finned heat exchanger 
and the intersection between fan and heat 
exchanger. 
 
 

 

     Pressure drop (Pa) 
 

 
 

Air volume flow (m3/h) 
 

 
 
 

 

 
 
 

Polynomial differentiate 
 
Finally, we come back to the reason why we only use this fractional polynomial type 4 degrees without 
oscillations (ripples) for all thermodynamic values in our heat exchanger calculation software  and 
how this can be differentiated. 
 

 
 

  


