A critical analysis of the BG clustering model developed 

Background of model:
· Used BG formalism for airway segments, following the work of Safaei et al. u and v represents the pressure and airflow respectively.
· Non-terminating airways that transport air towards the acinus are modeled using the RCI pressure-flow type.
· uin  represents the pressure at the airway entrance. u represents the pressure in the airway that drives the flow v following Poiseuille flow. 
· vout  represents the airflow out of the airway. Conservation of flow ensures that airflow is split from the parent conduction airways to the children airways.
· R represents the airway resistance, C is the airway compliance.
· I represents the mass-inertial effect
·   Terminating airways are modeled using the RCR pressure-pressure type
· R, C and I  are similarly defined but varying due to reduced airway radii.
· End pressure BC is set to acinar pressure.
· Pressure difference from top of airway tree to acinar is set and flow is modulated via Poiseuille flow and conserved at each airway branch.
· Airway Dynamics is modeled using 
· Airway wall non-linearity of Lambert. First order dynamics model the time dependent airway closure. Airway transmural pressure is modeled as a balance between inner airway pressure, airway smooth muscle contractile pressure and the opposing parenchymal pressure. 
· Single terminal airway feeds respiratory acinus, with pressure drop from airway entrance and acinus driving airflow. 
· Parenchymal tethering pressure arises from the restoring forces generated by the parenchymal tissue surrounding the airway. Parenchymal shear modulus, which crucially depends on lung inflation and provides coupling
via the parenchymal interdependence.
· ASM contractility is modelled using the Hai-Murphy cross-bridge ODE model.

What was done:
· Imposed tidal oscillatory boundary conditions at the top of airway and in the acinus, following Anafi-Wilson
· Activated ASM applies contractile force uniformly on entire airway tree.
· ASM is ramped up until airway closures and heterogeneous clusters emerge.
· Clustering patterns for randomized radii were obtained.

Results:
· Airway heterogeneity occurs as the terminal airways go from fully opened to fully closed.
· Model structure ensures conservation of flow.
· Clustering patterns show 
