
Exercises for Statistics 2 for Chemical Engineering

Week 2

1. 
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A chemical engineer is studying the conversion percentage of a process. The process is assumed to depend on reaction time and reaction temperature. The engineer decides to perform a 22 factorial design with 5 centre points. Perform an ANOVA by either double-clicking on the above design file Colour.sfx or by choosing Special -> Experimental Design -> Open Design followed by Analyze Design within the same menu. Answer the following questions:

a. Are time and temperature influencing conversion percentage?

b. Do the data indicate that there are other process factors not included in the experiment? Hint: right-click in the ANOVA window to perform a lack-of-fit test.

c. Is it dangerous to separately optimise the settings of time and temperature?


2. 
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A chemical engineer is studying the colour of a chemical product. The process factors are solvent, catalyst, temperature, reactant purity and reactant pH. From chemical theory the engineer knows that the following interactions cannot occur:  temperature and purity, temperature and pH. A fractional factorial experiment has been performed. In order to perform a specialized ANOVA for this factorial design, we use a special menu in Statgraphics by either double-clicking on the above design file Colour.sfx or by choosing Special -> Experimental Design -> Open Design followed by Analyze Design within the same menu. Do not forget to include the knowledge about interactions by right-clicking in the ANOVA window. Answer the following questions:

a. Which factors seem to be influencing colour?

b. Check the residuals in order to see whether the model is correct.


3. An injection-molding process is showing excessive shrinkage, which is causing problems in assembly. In order to find the causes, an experiment has to be designed that studies which of the process factors temperature, screw speed, holding time, cycle time, gate size and holding pressure influence shrinkage. Budget and time constraints allow for one experiment with 16 runs. A quality improvement team decides to carry out a 26-2 design.
a) One member of the team remembers from a statistics course that higher order interactions should be confounded in order to avoid confounding of main effects or second-order interactions. He therefore proposes to use I = ABCDEF and I=ABCDE as confounding relations that specify the 16 runs. Find the full aliasing pattern using  the Design Wizard (www.win.tue.nl/statlab/designApplet.html) to investigate whether this is a sensible choice. What is the resolution of this design?
b) Try by experimentation to find a more sensible choice of generators and verify whether your choice is sensible. What is the resolution of your design?
c) Find a design by using the Special -> Experimental Design ->Create Design option in Statgraphics and compare with your results in a) and b).


4. Do exercise “Etsproces /Etching Process” from Statlab Screening (http://www.win.tue.nl/statlab/)

5. Do exercise “Drukketel /Pressure vessel” from Statlab Screening (www.win.tue.nl/statlab/ ) 
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