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Order of an Instrument

The order of an instrument can be defined as the 

highest order of the derivative describing the 

behavior of the instrument. 

Transfer function of a general instrumentation 

system is given as

The highest power of the complex variable s in the denominator of 
the transfer function determines the order of a system. For a zero 
order system the maximum power of s will be zero, and so on.



Zero Order System

Zero Order System : A zero order system is one in 

which the highest order of the derivative describing 

the system behavior is zero.

The mathematical model of a zero order system is 

given by

a0 c(t)= bo r(t)

Any system which closely obeys above equation 

over its entire operating range is defined as a zero 

order system.



First Order System

First Order System: In the mathematical model of
a first order system, the highest order of
derivative describing the system behavior is one.

System with a storage or dissipative capability but
negligible inertial forces may be modeled by using
a first order differential equation.



The general mathematical model for a

measurement system is given by

For a first order system in above equation all a's and b's

other than a1, a0 and b0 will be zero. Thus the equation will 

become



Second Order System - Systems that possess

inertia contain a second order derivative

term in their modeled equation and can be

considered as a second order system.

Accelerometers, diaphragm pressure transducers

(including microphones) and mass-damper

system are examples of second order systems.



For the mass-damper system, i.e. mechanical translation 

system, the applied force (input quantity) is resisted by 

forces fm(t), fk(t) and fB(t). "Thus,

f(t)= fm(t) + fk(t) + fB(t)

where displacement x(t) is the 

output.

Thank You


