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The Modeling and Controlling of Microalga Growth
in Closed—Form Photo Bioreactors

YIN Hongwei' LU Xinghong® ZHOU Tianshou™
(1. School of Mathematics and Statistics Xuzhou University of Technology Xuzhou Jiangsu 221111 China;

2. Nanchang New Biological Technology Company Limited Nanchang Jiangxi 330096 China;

3. School of Mathematics Sun Yat-sen University Guangzhou Guangdong 510275 China)

Abstract: How the maximum production efficiency is achieved a key yet unsolved issue in the photo bioreactor control

field. Here the complex issue of microalga growth in the photo bioreactor designed by this project is first transformed

into a 3-state dynamical model. Then model analysis shows that there is some joint effect of illumination and

temperature such that the microalga growth rate achieves the maximum for which a constrained condition (i.e. a

nonlinear algebraic equation) of illumination and temperature. Furthermore

it is shown that if the joint influence

function of illumination and temperature can be approximately decoupled then when illumination intensity is weaker

or stronger than a critical value the maximum growth rate can be achieved through a temperature—ising or Jowering

method. While the model developed here may be taken as the first step toward understanding the control of microalga

growth in a photo bioreactor the results obtained here are helpful to designing highly efficient intelligence-control

photo bioreactor.

Key words: photo bioreactor; microalga growth; mathematical modeling; illumination; temperature



