Capillary Viscometer (Non- Newtonian Flow) Experimental Notes

Expectations

1.  You are expected to provide a detailed flow diagram (using Visio or another software package- not hand drawn) and detailed JSA (procedure) describing valves open, closed, etc. You must do this well in your proposal or you will not be allowed to perform your experiment.

2. You must state exactly what data you will record and how you will use this data to meet the experiment objectives. You must state this clearly, with sample calculations and data sheets, in your proposal or you will not be allowed to perform your experiment. The calculations must include units (use CGS system). Calculations can be done neatly by hand or typed.

3. You can ask the instructor, TA, or Tim Gasperich any questions about this equipment prior to turning in your proposal and running the experiment.  We will NOT tell you the procedure to use to run the equipment. We expect you to figure this out. We will tell you what things are, turn on heaters, pumps, etc. so you know how they work.

Experiment Information

1. The water tank/ water circulation system is used to control the temperature of the water box so the temperature of the fluid in the capillary tube is kept constant.

2. A small amount (valve BPF V 11 at 2 o’clock) of chilled water (50F) is needed to control the water temp in the water tank.  Do not open V11 to 100% open or you will overflow the drain in the sink.

3. Use distilled water in the water tank/circulation system.

4. You need to get water from the water tank to circulate through and fill up the shell side of this water box. 

5. Use the 80 wt% glycerin 20 wt% water solution that is already made (labeled in UO lab storage cabinet). Carrie made this solution for you so if you need more, tell her. 

6. Use the P gauge and not the manometer for any P measurements.

7.  The P is provided by compressed air.

8. Be sure the air pressure is 0 psi before opening up the feed tank that you will put your fluid to be measured in.

9. Between different fluids in your feed tank, run air thru the capillary tube at 10 psig to clean out the system.

10. You should run at various pressures for this experiment, between 0 and 14 psi for each fluid you are testing. You should run at least 6 different pressures and repeat each pressure at least 3 times to get reproducibility information. You should use the pressure regulator to vary pressure. 

11.  You should run the glycerol solution first and the Methocel solution second.

12. When you run the Methocel solution, place a 4.25cm diameter filter paper on the bottom of the feed tank to prevent any large polymer ‘pieces’ from getting plugged in the small capillary tube. You’ll use the 0.04” diameter (medium) capillary tube.

13.  After you are done running the Methocel solution, you should clean out the system with a liquid solution of liquid soap and cold water (Dow’s Methocel Technical Advice line recommends this). To do this, use a squirt bottle with a narrow tube on the end to several squirts of cold water/soap solution through the capillary tube. Catch the water/soap/Methocel with a paper towel at the capillary outlet. Then dispose of the paper towel properly. 

14. When you are done with this experiment, you can leave the water in the water tank and in the shell side of the water box.

15. The TA also made the 1 wt% Methocel (J5MS) 99 wt% water solution for you to use. You may need to stir it at room temperature before you use it for your experiment. It may ‘settle’ out over time.  The solution should be clear and thick (similar to how the glycerol solution looked) with no bubbles or solid particles visible.

PAGE  
2

