
�������� ��	
�����

Fractional Order Fuzzy PID Optimal Control in Copper Removal Process of
Zinc Hydrometallurgy

ZHANG Fengxue, YANG Chunhua, ZHOU Xiaojun, ZHU Hongqiu

PII: S0304-386X(17)30710-7
DOI: doi:10.1016/j.hydromet.2018.03.021
Reference: HYDROM 4785

To appear in: Hydrometallurgy

Received date: 26 August 2017
Revised date: 8 March 2018
Accepted date: 23 March 2018

Please cite this article as: Fengxue, Z.H.A.N.G., Chunhua, Y.A.N.G., Xiao-
jun, Z.H.O.U., Hongqiu, Z.H.U., Fractional Order Fuzzy PID Optimal Con-
trol in Copper Removal Process of Zinc Hydrometallurgy, Hydrometallurgy (2018),
doi:10.1016/j.hydromet.2018.03.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.hydromet.2018.03.021
https://doi.org/10.1016/j.hydromet.2018.03.021


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Fractional Order Fuzzy PID Optimal Control in Copper

Removal Process of Zinc Hydrometallurgy

ZHANG Fengxuea, YANG Chunhuaa,∗, ZHOU Xiaojuna, ZHU Hongqiua

aSchool of Information Science and Engineering, Central South University, Changsha

410083, P. R. China

Abstract

The copper removal process is the first stage of purification in zinc hydromet-
allurgy. Due to its dynamic characteristics and complex reaction mechanism,
a robust and effective controller to maintain high quality and stability of the
outlet-ion-concentration is in great need. In this paper, a fractional order
fuzzy proportional integral derivative (FOFPID) controller based on fuzzy
logic is proposed to meet this challenge. The proposed work is conducted
through a combination of three novel interdependent efforts. First, controller
design problem is transformed into a nonconvex optimization problem. Sec-
ond, a novel method named state transition algorithm (STA) is employed
to solve the aforementioned optimization problem. Furthermore, in order to
evaluate the performance of the proposed control strategy, the response per-
formance of the system is analyzed. Finally, further tests are carried out to
evaluate the performance of FOFPID controller, where disturbances caused
by the measurement, flow rate, and inlet-ion-concentration are all taken into
account. The simulation results demonstrate the superiority of the FOFPID
controller in copper removal process over the competing FOPID and manual
control in the same application environment.

Keywords: Copper removal process, disturbance rejection, fractional order
calculus, fuzzy logic control, PID control, state transition algorithm

∗Corresponding author: YANG Chunhua
Email address: ychh@csu.edu.cn (YANG Chunhua)

Preprint submitted to Hydrometallurgy April 9, 2018



Download English Version:

https://daneshyari.com/en/article/6658900

Download Persian Version:

https://daneshyari.com/article/6658900

Daneshyari.com

https://daneshyari.com/en/article/6658900
https://daneshyari.com/article/6658900
https://daneshyari.com

