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Algae Growth Model of Nannochloropsis in
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We need to be able to optimize algae growth and —Models algae growth based on constitutive relations .
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: P P e - Tracks nutrients, salinity, temperature, light, CO, and O,
Th'S StUdy ShOWS mOdEI Valldatlon and Scalablllty Allows for sources and sinks of parameters
300 ' ' ' . . ‘ . . ,
. . 250 ~*-58 Wm2, 0.35M NaCl 259G | |=*58 Wm2, 0.5M NaCl 26 °C
Model is calibrated by lab scale data of 200 2 W™ 075 MNeC -7 TI0s W, 035 MNacl
o = 150 *10.5Wm™ 0.5 M NaCl " | [=*27 Wm™,0.75 M NaCl 4
Nannochloropsis growth o150 arwmziounac o - | toswm tonnao
Parametric study conducted to determine % =~ e
effect of light, temperature, and salinityon 1o __- - - - |
grOWth rate S 80 —710.5W m%,0.35 M NaCl * S’". | [ =—105W m2, 0.35 M NaCl 30°C
. . £ 60-+sgwmzorsmNac - 127 Wm2, 0.75 M NaCl
Results verified by comparing model to 2 40wt romNec, 27 . oo{| Csswniomnes .
growth data I T | D
0 1 2 3 4 5 6 N 1 2 3 4 5 6 7 8 9

Calibrated model is applied to toor———————
greenhouse tank experiment 5o, + Ambient CO, Tank-Data Vean
Two tanks with differinF bubble _ o e fos . 1
CO, concentrations analyzed E _ cogl £l
Model correlated well todata =« P Sl T
Key parameters limiting growth . T
were identified as temperature A NI IR NI IR N I OO 0
and COZ X 1 : 'I?:ime (dé; ’ ¥ ’ ° 1 : 'I?:ime (dZ; ° ° ’
600 ' . . : : ; : 1.2 — _.

. . . —Model Prediction 1t 9t h(-l:l) B iy
Calibrated model is applied to 5001« Experimental Data 5o NAWEY
open channel raceway experiment . e L

£ c | : E
Model correlated well to data > | £ i
Key parameter limiting growth EOAJ y |
o o 2001 0.2
was Identified as temperature
100 ' 0 '
1 5 3 Timi " 5 6 7 8 0 1 2 3 Timi a 5 6 7 8

The laboratory-parameterized model was scaled up to simulate two larger, outdoor experimental studies.
The model accurately predicted the growth trends in greenhouse tanks and an open-channel raceway.
The model was used to determine which environmental factors are most limiting to growth.

This model could be used to study the scale-up effect comparing the lab-scale kinetics to larger scale systems
including the effects of predation, depth-decay of light, optimized nutrient and CO, delivery, and pond design.

As multifactorial data are accumulated for many algal strains, the model could be used for strain selection for
various geographic and climatic locations.
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