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Developing Mathematical Model of Air Pressure Tanks Interaction System
for Controllers Design
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Abstract

This paper presents a mathematical model of the air pressure tanks interaction system for
controller design. This mathematical model was developed from the mass or energy balance which is
a good agent for analysis of process parameters. The mass balance conservation principle is
represented by differential equations. Which was the nonlinear equations. Linearization is done using
Taylor Series expansion. Finally, was converted to S-domain by Laplace transform and consequently,
transfer function is formalized. The respectable transfer function was confirmed by the simulation
program (Simulink/MATLAB) that compared results with actual air pressure tanks interaction. Transfer
function analysis of pressure tanks was contributed to synthesized controllers. The tuning parameters
of both simulation and actual made control loop response approach the specification target. The
experiment results show that the mathematical model is useful for plants mechanism explanation
and a better controller tuning reference.
Keywords: Mathematical Model, Linearization, Mass Balance, Controller Synthesis
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