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To develop a mathematical model able to describe
algae growth due to Irradiance and
photosynthetic processes. This model Is the
starting point for a more complex system with
algae and bacteria treating wastewaters.

Due to the complexity of the algae and bacteria systems the model is initially developed zero-dimensional, which considers only the biokinetic reactions
of algae. Algae processes correspond to growth, endogenous respiration and inactivation of microalgae (X, ;).

The equations related to algae growth were adapted from the IWA RWQM1 through the incorporation of inorganic carbon as limiting factor, the
Inhibitory effect of an excess of carbon dioxide and thermal efficiency.
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Endogenous respiration P2 = Kresparg * frrs(T) * 02 * Xarc
Koz aLc t Soz
Death of algae P3 = Kgeatharc * frrs(T) * Xarg
Photosynthetic thermal factor frps(T) = e B(T-Topt)
Photosynthetic performance Nps(1,So2) = fiL(I) * fpr(So2)

EXPERIMENTAL SETUP

We used the COMSOL Multiphysics® to model the Total Nitrogen
biokinetic process of microalgae growth. The model g
was calibrated thought a case study based on the g —Experimental
cultivation of few microalgae species in a synthetic 2 1 OQ —Simulated
water. 6 ‘\ \
Microalgae growth S 5
350 = 4
300 3
250 2
< 200 ;
£ 150 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
100 Time [d]
==Simulated
52 ==Experimental Concentration of HCO3 C
O&234567h\gl111213141516171819 ig
Time [d
140
| \ 120 -
Day/Night Algae Growth < 100
g 80 -
60 -
40 -
20 -
0) | | | | | | | | | | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0 6 12 18 24 30 36 42 48 Time [d]
: Time [hours] |
CONCLUSION ACKNOWLEDGEMENTS
= —— —— e —_— . 7
The model Is able to describe:
 Algae growth as a function of irradiance, nutrients and inhibitory effects COMSOL : |
e Complex system of photosynthetic growth with simultaneous photoinhibition and photolimitation CONFERENCE e D ESPANA gIIEN(IZSIEIEIFgS\
» Death of algae in the absence of nutrients NH;-NH, and HCO, 2014 CAMBRIDGE Ao EINNOVACION

Excerpt from the Proceedings of the 2014 COMSOL Conference in Cambridge





