Andrew Bearnot

CS137: Assignment #2: Questions

1. How did your knowledge of 2D flow translate into 3D? 
I’m still not exactly sure how well I understand flow…  That said, I focused on shorthanding turbulence in a way that would be understood from every angle without cluttering or confusing through overlap.  To do this, I imagined streamlines as 3D wires (or “tubes” in the cave) which curl and tangle in regions of high turbulence – and contrasted these with the relatively smooth lines of laminar flow.  By focusing only on streamlines, I ignored the other dimensions that were introduced to us in the 2D format (though they all seem to be derived in some way from flow direction and magnitude data).

2. What challenges did that transition present to you? 
I had a great deal of difficulty imagining exactly what such a streamline should look like.  Though I think my cartoon is relatively easily read, I’m not sure how descriptive it is of what is actually happening.  
3. Did you think going from 2D to 3D would be easier or harder? why? 
I think it will be harder if/when I have to deal with real data, and the overlaps of information cannot be schematized.  I imagine that the “real” overlap of information will be much more difficult to deal with than my imagined case.
4. What are the factors behind your choice of visual characteristics to represent the flow and its associated variables?
As mentioned in 1, I concerned myself with the depiction of a turbulent boundary layer (induced by hairs on surface of wing).  As in the golf-ball example, this turbulent layer may allow the majority of the flow to remain attached over a greater surface of the wing, thus counter-intuitively reducing drag (each hair produces some small drag) and increasing lift. 
I was interested in three main flow regimes: laminar flow outside of the boundary layer, turbulence in the boundary layer, and the geometric interaction(s) between hair and flow which create this turbulence (similar to 2D visualization of flow around a cylinder).  To differentiate between these scales I used tubes of varying diameter, density, and color.
