TRANSPORT PHENOMENA 0906-402-01

Course Objectives Fall 2005
The following is a partial list of objectives that you are expected to master by the end of this course.  

1) Given a description of a physical process, students will be able to construct and use a mathematical model to predict the performance of the process. 

2) Derive a mathematical description of a process using shell balances.

3) Define viscosity, diffusivity, and conductivity.

4) Define shear stress, strain, momentum, diffusion, convection, conduction, and radiation.

5) Write the constitutive equations for momentum, energy and mass transfer.

6) Predict the resultant force on a nozzle.

7) Derive the velocity profile for laminar flow of a Newtonian fluid in a pipe.

8) Predict the average velocity of a vertical falling film.

9) Predict the terminal velocity of raindrops.

10) Describe how the viscosity of a fluid can be determined using a cone and plate viscometer.  

11) Predict the steady state temperature of hot coffee placed in a thermos.  

12) Predict the time required to cook a 16 lb. turkey on Thanksgiving day.

13) Estimate the effect of a rectangular fin on the rate of heat transfer from a surface.

14) Predict the amperage required to melt a #10 wire with polypropylene insulation on a 220V circuit.

15) Determine the thickness of glass wool insulation required to keep water entering at 120°C above 110°C.  The pipe is 2 inch schedule 40 cast iron pipe with length of 5 m.  

16) Predict how long it takes to cool a coffee to an undrinkable temperature.

17) Estimate how long your naphthalene moth balls in your attic will last.

18) Predict the shelf life of a 2-L bottle of coke.

19) Determine the rate limiting step of a heterogeneous surface reaction.

20) Predict the burnout time of a coal particle.

21) Determine the thickness of a pill coating that would prevent the entry of a drug into the stomach.

22) Determine the effective rate of reaction within a spherical catalyst particle.

23) Predict the rate of diffusion of oxygen in a stick of butter and estimate the time required for oxygen to penetrate 1 mm into the butter.

24) Design a gas absorption tower using mass transfer coefficients.
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