BME Transport HW 4


Transport in BME (BME 495 or BME 461)

IUPUI, Fall 2008

E. Morris (instructor)

Handed out Sep 11, 2008       (    Due Sept 16, 2008    Tuesday!
Homework #4
1. So that everyone will be very comfortable with compartmental models, well-mixed assumptions, mass balances…please read chapters 2 & 3 of Carson, Cobelli & Finkelstein (to be handed out in class on Sept 11)

2. Please begin PLANNING your YouTube submission for our First Annual Transport in BME – YouTube Face-Off

Please inform me of your team or intent to work alone.___________________________

Please inform me of some of the topics you are considering.

(BTW – My video already has 66 hits – and they are NOT all my relatives.)

.
Here are some guidelines:

a. the topic should explain some aspect of Transport (diffusion, convection, permeability, electro-diffusion, PDEs, reactions, enzymes, chemotaxis, boundary conditions --- all kinds of cools stuff I listed on syllabus…)
b. it need NOT be something we have already covered (this is a REVERSAL of what I said in class)

c. it should be in some way educational

d. it should not be obscene (I know, I know, this severely curtails your options…)  

e. this video will be due some time in the middle of the semester.  I do not want this assignment to linger all semester and get in the way of your finals or senior design stuff at end of semester – actual due date will be announced.
f. when you actually upload your video, please add at least the following  keywords so that we can find it again by searching:

a. <<whatever particular keywords describe the phenomenon you are illustrating>>

b. Transport

c. your name(s)

d. IUPUI

e. For class of Evan D. Morris

f. BME 461

3. Read sect. 2.4 of the U-B-S text that I sent by email.

a. extra credit for anyone that finds typos

b. double extra credit for giving me a sentence or two of criticism of the style or complexity or … of the text.

4. Non-dimensionalize the lumped model of the kidney tubule (Equations 2-2.2 & 2-2.4) in the UBS text that we will develop on Thurs Sept 11  
a. How many dimensionless groups do you end up with?  
b. Can you recognize them in the solution given in the U-B-S text?

c. What interpretation can you come up with for at least one of the dimensionless terms.

5. Non-dimensionalize the distributed model (Equations 2-3.3 & 2-2.4) that we will develop on Thurs Sept 16 of the renal tubule.  

a. How many dimensionless groups do you end up with?  

b. Can you recognize them in the solution given in the U-B-S text?

c. What interpretation can you come up with for at least one of the dimensionless terms.

6. Finish reading paper on measuring diffusion coefficients by Rice et al (handed out Sept 4).  I will have additional questions on this paper next week.
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