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Abstract : The MFC(Mass Flow Controller) is an equipment that measures and controls mass flow rates of fluid. Most of the
MFC system is still using the PID algorithm. The PID algorithm shows superior performance on the MFC system. But the
PID algorithm in the MFC system has a few problems as followed. The characteristic of the MFC system is changed
according to the operating environment. And, when the piezo valve that uses the control valve is assembled in the MFC
system, a coupling error is generated. Therefore, it is very difficult to find out the exact parameters of MFC system. In this
paper, we propose adaptive PID algorithm in order to compensate these problems of a traditional PID algorithm. The adaptive
PID algorithm estimates the parameters of MFC system using LMS(Least Mean Square) algorithm and calculates the
coefficients of PID controller. Besides, adaptive PID algorithm shows better transient response because adaptive PID algorithm
includes a feedforward. And we implement MFC system using proposed adaptive PID algorithm with self-tuning and Ziegler
and Nichols's method. Finally, comparative analysis of the proposed adaptive PID and the traditional PID is shown.
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Fig. 1. PID control system.
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Fig. 2. Critical oscillator of MFC system,
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Fig. 3. Step response of MFC system included PID controller.
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Fig. 4. Step response of MFC system that apply different pressure
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Fig. 6. Part development figure of piezo valve.
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