Accepted Manuscript E—

BIORESOURCE

Generating cycle flow between dark and light zones with double paddlewheels
to improve microalgal growth in a flat plate photo-bioreactor TECH NOLOGY

Jun Cheng, Junchen Xu, Hongxiang Lu, Qing Ye, Jianzhong Liu, Junhu Zhou

PII: S0960-8524(18)30535-2

DOI: https://doi.org/10.1016/j.biortech.2018.04.022
Reference: BITE 19802

To appear in: Bioresource Technology

Received Date: 3 February 2018

Revised Date: 4 April 2018

Accepted Date: 5 April 2018

Please cite this article as: Cheng, J., Xu, J., Lu, H., Ye, Q., Liu, J., Zhou, J., Generating cycle flow between dark
and light zones with double paddlewheels to improve microalgal growth in a flat plate photo-bioreactor, Bioresource
Technology (2018), doi: https://doi.org/10.1016/j.biortech.2018.04.022

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.biortech.2018.04.022
https://doi.org/10.1016/j.biortech.2018.04.022

—

N

10

11

12

13

14

15

16

17

18

19

20

21

22

Generating cycle flow between dark and light zones with

double paddlewheels to improve microalgal growth in a

flat plate photo-bioreactor

Jun Cheng’, Junchen Xu, Hongxiang Lu, Qing Ye, Jianzhong Liu, Junhu Zhou

State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China

Abstract:

Double paddlewheels were proposed to generate cycle flow for increasing
horizontal fluid velocity between dark and light zones in a flat plate photo-bioreactor,
which strengthened the mass transfer and the mixing effect to improve microalgal
growth with 15% CO,. Numerical fluid dynamics were used to simulate the cycle
flow field with double paddlewheels. The local flow field measured with particle
image velocimetry fitted well with the numerical simulation results. The horizontal
fluid velocity in the photo-bioreactor was markedly increased from 5.8x10®° m/s to
0.45 m/s with the rotation of double paddlewheels, resulting in a decreased dark/light
cycle period. Therefore, bubble formation time and diameter reduced by 24.4% and
27.4%, respectively. Meanwhile, solution mixing time reduced by 31.3% and mass
transfer coefficient increased by 41.2%. The biomass vyield of microalgae
Nannochloropsis Oceanic increased by 127.1% with double paddlewheels under 15%

CO, condition.
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