IMAG Working Group 3. February 2007 Minutes.
Working Group 3: Cardiovascular and Pulmonary – Hemodynamics and Fluid Dynamics

Active vs. observer team breakout:

Kunz: 

Active member project 1
Lin: 

Active member project 2
Karniadakis: 
Active member project 3
Cabrera: 
Active member project 5
Kerckhoffs: 
Active member project 6

Hunter: 

Active member project 7

Hoffman, Tawhai:
Observer members project 2

McCulloch: 

Observer member project 6

Brasseur:

Observer member project 4
Represented IMAG projects:

Project 1) Multiscale Human Respiratory System Simulations To Study The Health Effects Of Aging, Disease And Inhaled Substances

Project 2) Multiscale Simulation Of Gas Flow Distribution In The Human Lung

Project 3) A Stochastic Molecular Dynamics Method For Multiscale Modeling Of Blood Platelet Phenomena

Project 4) Micro-Scale Transport As A Critical Link Between Molecular-Scale Absorption And Macro-Scale Mixing In Gut Physiology And Function

Project 5) Time Course Of Metabolic Adaptations During Loading And Unloading

Project 6) Multi-Scale Modeling Of The Mouse Heart: From Genotype To Phenotype

Project 7) Multiscale Modeling of the Heart in Metabolic Syndrome and Cardiovascular Disease
Minutes reported by WG3 lead Robert Kunz:

The main reporting items for February are:

1) Working group scope and name change
2) Future Breeze formats
3) Website

We had our Breeze meeting March 7 and it was attended by Ching-Long Lin, Jim Brasseur, Roy Kerckhoffs and Rob Kunz. It included discussion on the future directions of the WG. Based on this meeting and several e-mails over the past month from these and other WG participants, including Marco Cabrera and Andrew McCulloch, we have settled on some changes.

1) Working group scope and name change. Based on our recent discussions (involving all active members either through e-mail or one of the past two Breeze meetings) we acknowledge that the transport scales considered by the Kunz, Lin, Brasseur and Karniadakis projects (macro down to micro) and the scales considered by the other PIs Cabrera, McCullough/Kerchkoffs and Hunter (molecular up to micro) are disparate, and therefore modeling issues and sharing approaches are disparate. Accordingly, we have proposed to refocus WG3 on (and rename WG3 to) Macro-To-Micro Scale Transport in Human Systems. This topic area will clearly now encompass the Kunz, Lin, Brasseur and Karniadakis projects, and focus our discussions and sharing on the physical models, geometry modeling, boundary condition modeling and numerical methods particular to the macro-to-micro scale transport in the respiratory, circulatory and gastrointestinal systems. We have all agreed that other current WG3 members will focus their activities in an independent WG and/or join other WGs (as Marco and Andrew have suggested). Importantly, if these other current members wish to remain active in discussions and sharing in the macro-to-micro scale transport in human systems venue we strongly encourage you to remain involved (as active or observer members). As a first pass I have kept all current active members as at least observer memebers until they “unsubscribe”. Additionally Dr. Aleksander S. Popel has asked to become a member of WG3. So here is where we are for now:

Working Group 3: Macro-To-Micro Scale Transport in Human Systems
Current active vs. observer team breakout:

Kunz: 

Active member project 1
Lin: 

Active member project 2
Karniadakis: 
Active member project 3
Brasseur:
Active member project 4
Cabrera: 
Observer member project 5
Kerckhoffs: 
Observer member project 6

Hunter: 

Observer member project 7
Hoffman
Observer member project 2
Tawhai:

Observer member project 2

McCulloch: 
Observer member project 6
Popel:

Observer member


2) Future Breeze formats. Everyone seems to be happy with Breeze - we have struggled (my fault) in focusing these meetings. A hybrid of Ching-long Lin and Jim Brasseur's suggestions seems to be accepted by all who have voiced an opinion: Each future Breeze meeting will include a presentation by one of the active members or an invited outside member. The purpose of these presentations will be to teach eachother what we are doing at a real nuts and bolts level. At this point we view this as one of the best ways to commonly "share models". (In particular this addresses directly the 1st and 4th model classes we categorized in the last report: 1) Exchange of best practices, 2) Detailed models of application specific but common requirements, 3) XML based plug-and-play models, 4) Multiscale approaches). We will invite all active and observer WG participants and IMAG. We will encourage outsiders to attend as well, invitees will be at the discretion of WG participants and IMAG. One person will run the show (Kunz for now), and meetings will be regularly scheduled, well in advance. That will leave enough time to announce the presentations (Title, author, affiliations and very short abstract), and accumulate and invite invitees. These presentations are likely to engender discussion, which if many participants are involved, is likely to be hard to control in the context of Breeze so we'll have to be patient as we get these going! If there are many participants, only a few of us will be able to have full audio-video or we'll have confusion.

There is likely to be non-public discussions that arise (WG logistics, IMAG interactions, etc..) which we'll engage in after the presentation and discussion are over and most invitees can leave the conference room.

We propose the following near-term schedule:

1) Kunz - March 23, 2007 
Title: Details of Macro-CFD to Quasi-1D Flow Interfacing in Respiratory System Models
Affiliation: PSU/IMAG Program PI
Abstract: The approaches we are taking to interface macro-CFD modeling of the upper respiratory system (medical image pre-processing, octree grid generation, geometric processing/refinement, finite-volume CFD, transport turbulence modeling) with subgrid-scale Quasi-1D modeling of the complete convective regime (volume filling, automated arbitrary polyhedra, loss modeling) will be discussed. The interfacing of these two modeling approaches will be presented.
2) Karniadakis - April 6, 2007
3) Lin - April 20, 2007
4) Brasseur - May 11, 2007

So we are proposing every 2 weeks to get us on the right footing and then less frequently thereafter.

3) Website. My student, Gulkiz Dogan, has built a WG3 website. She has assured me that she will have a site for us all to review and begin to submit content to very shortly. So far I have suggested the following content: 1) Links to participant project web sites, 2) Wiki, 3) Repository for technical papers and presentations by participants and others, organized in a friendly manner, 4) Breeze meeting and other WG logistic announcements, 5) WG3 progress reports. WG3 members were asked to provide suggested content.
















