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Filtered containement venting systems

Ref: https://www.idom.com/en/project/design-of-the-filtered-containment-
venting-system-in-asco-and-vandellos-ii-nuclear-power-plants/
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Ruptures of tubes SG

Ref: Cartonnet, A. (2013). Contribution a I'étude du rejet a I'environnement de I'iode
radioactif lors d’une séquence accidentelle de type RTGV (Doctoral dissertation, Thesis.


https://www.idom.com/en/project/design-of-the-filtered-containment-venting-system-in-asco-and-vandellos-ii-nuclear-power-plants/
https://www.idom.com/en/project/design-of-the-filtered-containment-venting-system-in-asco-and-vandellos-ii-nuclear-power-plants/
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State of art, uncertainties, and objectives

“ Experimental databases haven't yet characterized the overall phenomena encountered in the pool
scrubbing.

“ Conventional theoretical models and assumptions for the descriptions of pool scrubbing are
implemented in codes.

“ The code’s validity extends only over the range of conditions encompassed by the data they were
based on.

Establishing advanced experimental database = ASTEC code
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Hvdrodynamics

“ Hydrodynamic measurements of globules fomation in the injection zone

“ Examination of influences : - Carrier gas contamination - Injection flowrate
- Orifice size - Water level (submergence)

Dh=10 mm
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*  Mohamad Farhat, Maxime Chinaud, Philippe Nerisson, and Olivier Vauquelin. "Characterization of bubbles dynamics in aperiodic formation.”

International Journal of Heat and Mass Transfer 180 (2021): 121646.
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Carrier gas contamination Submergence
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No influence on the formation process of globules

Negligible influence on globule volume with the variation of submergence.
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Implication of orifice size into Weber number = divergence of globule volumes as function of Weber

Comparable globule volumes with different orifices at same conditions = frequency ?
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Mohamad Farhat, Maxime Chinaud, Philippe Nerisson, and Olivier Vauquelin. "Characterization of bubbles dynamics in aperiodic
formation.” International Journal of Heat and Mass Transfer 180 (2021): 121646.
Globules frequency and validation of globule characterization
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Stable frequency, maximum frequency up to a certain flowrate (Dh= 20 mm).

Valdiation of globule approach by comparing experimental to real flowrate
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Mohamad Farhat, Maxime Chinaud, Philippe Nerisson, and Olivier Vauquelin. "Characterization of bubbles dynamics in aperiodic formation.”

International Journal of Heat and Mass Transfer 180 (2021): 121646.

Void fraction

Farhat M. Etude expérimentale de I'hydrodynamique du barbotage pour différents régimes :application au piégeage des iodes. Rapport d’avancement de premiere année de thése. Rapport IRSN/2020-00691, 2020.
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Ref: Xu, Youyou, et al. "Experimental study on aerosol behavior in water pool scrubbing under
severe accident conditions." International Journal of Advanced Nuclear Reactor Design and
Technology 2 (2020): 111-116.
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size and injection flowrate, in characterization of DF.
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Capability and validity of phenomenological approach in characterizing globule volumes in the injection zone
Negligible influence on the globule dynamics due presence of CH,l or Csl aerosols in the composition of the carrier gas
Negligible influence of pool submergence (level of water in the pool)

Globule volumes is mainly affected by the gas flow rate as the frequency of formation is independent at high flowrates

Pool scrubbing trapping Csl aerosols is affected significantly by hydrodynamic aspects & week retention of CHsl
Competition of aerosol removal mechananisms and existence of a minimum trapping

Capability of Weber number in characterizing the DF
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DF measurements on Csl at high Weber number: We > 104
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