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Measurement System Behavior 
 

 
Most measurement system dynamic behavior can be 
characterized by a linear ordinary differential equation 
of order n: 

n n-1
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Figure 3.2 Measurement system operation on an input signal, F(t), provides the output signal, y(t). 
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 Zero-Order System 
 
The simplest model of a system is the zero-order 
system, for which all the derivatives drop out: 
 
 y = K F(t)    (3.2) 
 
K is measured by static calibration. 
Most instruments do not exactly "follow" 
dynamic changes and hence do not behave as 
zero-order systems.  We will use one instrument 
in the lab that is very close to a zero-order 
instrument - the linear position transducer.  In 
our experiment, its behavior is very close to that 
predicted by Equation 3.2. 
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 First-Order Systems 
 
Consider the thermocouple we will use in 
Experiment 2. 

Following example 3.3, we calculate the rate of 
temperature change: 
 

where convective heat transfer

coefficient, surface area

sv

s

Q = dE/dt = m  dT(t )/dt = h  [ (t ) - T(t )]C A T

  h = 

   = A
 

This can be rearranged: 
 

v s

s s

mc dT(t)/dt+hA [T(t)-T(O)]

= hA [ (t)-T(O)] = hA F(t)T  

  


