BME Transport HW 3


Transport in BME (BME 495 or BME 461)

IUPUI, Fall 2008

E. Morris (instructor)

Handed out Sep 4, 2008       (    Due Sept 11, 2008    

Homework #3
1. Please solve the model we constructed in class for growth of cells (density N(t)) in nutrient medium (concentration., C(t)) to get the solution that was presented in class”
N(t) =  N0B/{[N0-B] – N0exp(-rt)}
you can use the hint on the two page hand-out from Boyce and DiPrima, ”Elementary Differential Equations and Boundary Value Problems”
2. Please begin thinking about and planning your YouTube submission for our First Annual Transport in BME – YouTube Face-Off

.
Here are some guidelines:

a. the topic should be some aspect of Transport

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. Transport

b. your name(s)

c. IUPUI

d. For class of Evan D. Morris

e. BME 461

f. and <<whatever particular keywords describe the phenomenon you are illustrating>>
3. Read chapter 1 –to be handed out- from Fournier, “Basic Transport Phenomena in Biomedical Engineering”.  Focus primarily on sections 1.3 and 1.4.  You can ignore Example 1.4
4. Do problems 1.10, 1.12, 1.14 in Fournier chapter 1.

5. 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.

6. Non-dimensionalize the lumped model that we will develop on Thurs Sept 4 of the renal tubule.  How many dimensioless groups do you end up with?  Can you recognize them in the solution given in the U-B-S text?

7. Read paper on measuring diffusion coefficients by Rice et al (handed out Sept 4).  Make sure to read the Appendix – at least equations A1 and A2 and study the plots.

a. If the authors state on pg 893 that D* = d2/6then what must they have assumed about the physical setup of the system?

b. are they right (or at least consistent with their own model as stated in Appendix?)

c. More questions on this paper later- once we solve the diffusion equation next week for a point-source of material at time 0.
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