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Problem Statement: 


The purpose of this project is to develop a low-resistance breath condensate collection system that is able to handle the high ventilation rate of human exercise.  The system must allow for simultaneous exhaled gas and condensate collection during exercise.  Finally, it must be validated with corrections made for any dilution of the respiratory solutes in the expired condensate.

Statement of Team Goals for the Semester:

1. Complete a patent application by mid-semester since it will be exactly a year since our idea was disclosed through the mid-semester presentations last year.

2. Use a water pump to recirculate and conserve water in the cooling system.

3. Determine the heat transfer characteristics of the system as recommended by Professor Tyler during our final presentation last semester.

4. Mathematically determine the theoretical resistance of the system.  Last semester it was intended to use Fluent to do this, but various people have said that our system should be simple enough to model mathematically to calculate the resistance.

5. Consider adding more sensors and develop a GUI to show the conditions of the system continuously.

6. Investigate the use of peltier devices as part of the cooling system.

7. Determine how to clean and sanitize the system between uses.

8. Make a stable heating system that is simpler to set up and more convenient to use.

Restatement of Team Goals From the Previous Week: 

1. Meet with Dr. Eldridge tomorrow afternoon since he canceled our meeting scheduled for last Friday to discuss the human subjects proposal and schedule a time to test our device one last time in the lab.

2. Work out all theoretical equations and compare to the data we have collected.

3. Prepare for the poster presentation by making slides, preparing a brief oral presentation, and determining how to set up our device in ECB for a live trial.

4. Start making an outline for the final paper and scheduling times to work on it.

Summary of Accomplishments:

1. Met with Dr. Eldridge and went through the research protocol thoroughly with us.  He also suggested scheduling a meeting with himself and Hans since Hans performed a similar study and might have advice as to what the most efficient protocol is.

2. Finished the second prototype and attached it to the first with Velcro.  Also attached all of the water hoses so that water circulates continuously through both devices.

3. Found equations to calculate the theoretical resistance and the amount of work done cooling the air using the cold water through the copper.  We found a website explaining the basic heat transfer principles that included a straightforward equation.

4. Met with Hans and Dr. Eldridge and refined our research proposal, but we still have a lot of work to do writing it.  Besides studying the correlation between histamine and other mediators and the severity of bronchospasms, Hans also suggesting studying the refractory period.

5. Met as a team and put together the final poster presentation.  We also determined how to set up a live demonstration of the prototype, which we have never done before.  We gave the presentation the same week and everything went well.

6. We began working on the final project report by listing everything we need to include in it and dividing up the work.

Statement of Team Goals For the Week Ahead:

1. Finish the final project report and turn it in on Wednesday.

2. Finish design notebooks and turn them in on Wednesday.

3. Complete peer/self/course evaluations and email them by Thursday.

4. Meet with Dr. Eldridge either on Friday afternoon or next Monday to wrap everything up, give him the prototype, and determine a schedule to finish the research protocol.

5. Clean out our design cart and locker.

Project Schedule: 


For the week beginning:



May 3rd: Finish the final paper




May 5th: Final Paper Due


(Schedule may change as the semester progresses.)

Difficulties:

1. Need to finish research protocol for Dr. Eldridge and will not be able to do this by the end of the semester, therefore have committed to working on it during the first few weeks of summer.

Cost Itemization:


$5.11 – Home Depot – toilet attachment and rubber stopper used to make plunger


$30.49 – Dorn Hardware – copper sheet material for experimenting with peltier 

   devices


$6.74 – Jo Ann Fabrics – 2 types of Velcro

Activities:

Bayley – Working on prototype, class, team meetings, client meeting, 

presentation, working on paper, working on notebook – 15.0 hours

Audrey – Team meetings, working on prototype, client meetings, presentation, 

working on paper, working on notebook, working on research protocol, progress report – 15.0 hours 

Adam – Team meetings, class, client meeting, working on prototype, working on 

paper, presentation, working on notebook – 15.0 hours

Katie – Class, team meetings, client meeting, working on paper, presentation, 

working on prototype, working on notebook – 15.0 hours  

Total Time:  Semester to Date: 219.75 hours

                       New: 60.0 hours
