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In this talk, I will be discussing the dynamics of buoyancy-
driven bubbles in a Hele-Shaw cell. 
 

We conduct high-resolution direct numerical simulations 
(DNS) to investigate the pseudo-turbulence generated by a 
swarm of buoyancy-driven bubbles confined between two 

parallel plates separated by a thin gap (Hele-Shaw cell). 
Prior experimental work[1] shows k-3 scaling of energy 
spectrum. Using scale-by-scale energy budget analysis for 
the gap-averaged Navier-Stokes equation, we show that the 
gravity balancing the viscous dissipation gives this k-3 

scaling of the energy spectrum. We also show the effect of 
density contrast and the confinement on the spectral 
properties of the flow. 
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