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Poulet, Vernay, Sharif, Kondyli, CNES Parabolic Flight Campaign 2017 (unpublished)
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Kitaya et al., The effect of gravity on surface temperatures of plant leaves, Plant, Cell and
Environment, (2003), 26, 497-503.
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Validation in short-term: leaf temperature at 0.2 m/s
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* Referencing data: Y. Kitaya, M. Kawai, J. Tsuruyama, H. Takahashi, A. Tani, E. Goto, T. Saito, M. Kiyota, The effect of gravity on surface temperatures of plant leaves, Plant Cell Environ. 26 (4) (2003) 497-503

Poulet L, Dussap C-G & Fontaine J-P. Development of a mechanistic model of leaf surface gas exchange coupling mass and energy balances for life-support systems applications. Acta Astronautica,175:517-530, 2020



Validation in short-term: leaf temperature at | m/s
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Validation in short-term: photosynthesis

PPF: 250 ymol.m2.s" PPF: 500 ymol.m2.s"
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Gravity influence on leaf surface temperature after 20 s
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Poulet L, Dussap C-G & Fontaine J-P. Development of a mechanistic model of leaf surface gas exchange coupling mass and energy balances for life-support systems applications. Acta Astronautica,175:517-530, 2020



Leaf absorbance and stomatal conductance influence on leaf surface
temperature after 20 s
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Leaf shape influence on leaf surface temperature after 20 s
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Validation in steady-state: Gas exchange




Custom-made photosynthesis measurement chamber
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Poulet L, Gildersleeve M K, Koss L L, Massa G D, Wheeler R M. Development of a photosynthesis measurement chamber under different airspeeds for applications in future space crop-production facilities.
Proceedings of the International Conference on Environmental Systems, 2020 (cancelled conference but published proceedings).



Computational Fluid Dynamics
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Dry Biomass Acuumulation (g)
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Conclusion

* This mechanistic model
 Robustness for a wide range of environmental parameters
* Prediction with good accuracy order of magnitude of photosynthesis rate

* Importance of mechanistic models for bioregenerative LSS design
« Can be used for predictions in lower gravity environments

« Custom photosynthesis measurement chamber with LI-6800
« CSTR assumption
* Low airspeeds (<0.1 m/s) can be maintained on top of the chamber
» Used for 1g model validation / calibration
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