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Introduction		
The purpose of this lab was to calculate the efficiency of three pumps and determine which one was the most efficient.  Another purpose of this lab was to determine the surface area and volume of three given figures to determine cost of coating however no monetary values are present.  The final purpose of this lab was to demonstrate basic knowledge of IntelliCAD by completing a step-by-step tutorial in chapter 15 (up to figure 15.25) in the Introduction to Engineering textbook.
Materials and Methods
Materials used; pen, calculator, paper, computer with IntelliCAD software installed.
Calculations were solved, evidence is on attached calculation sheets.  Figures were broken up into smaller components and either subtracted or added to an overall surface area or volume. For figure one the corner missing was and cylinder missing were subtracted from a hypothetical perfect rectangular prism.  For figure 2 the four rounded corners were separated and put together to create cylinder with a hole in centre (like a doughnut) and the left over ¾ circles were assumed to be present and later subtracted from the final volume.  Figure 3 was calculated as a whole with the subtraction of the circles for surface area (and addition of the cylinder) and the volume was calculated by the subtraction of the holes (and addition on cylinder).  Part 3 was completed using the Introduction to Engineering textbook and the IntelliCAD software by follow the step-by-step provided.
Results
Calculating the efficiencies of the pumps resulted in pump 1 being 71.5% efficient, pump 2 being 46.5% efficient and pump 3 being 62.8% efficient.  The surface area of figure 1 was calculated to be 195.9400cm2 and the volume was calculated to be 93.7168cm3.  The surface area of figure 2 was calculated to be 464.5400cm2 and the volume was calculated to be 328.0000cm3.  The surface area of figure 3 was calculated to be 306.2019cm2 and the volume was calculated to be 180.2922cm3. The IntelliCAD figure was successfully completed.
Discussion
By assessing the given results the pumps can be ranked as; pump 1 being the most efficient, pump 3 being the next most efficient and pump 2 being the least efficient.  This is due to the fact that pump 1 efficiency % > 3 efficiency % > 2 efficiency %.   Figure 2 is going to be the most expensive piece to coat as it has the largest surface area, followed by the 3rd figure and finally the 1st figure.  Finally after generating figure 15.25 in the textbook on the IntelliCAD software the comfortability with the software has increased.
Conclusions
This lab demonstrated a variety of useful and necessary skills for engineering.  These skills include, proper conversion in order to determine efficiently of pumps.  Being able to properly calculate surface area and volume of complicated shaped in order to determine how much coating is needed for each individual shape.  The last skill that was expanded upon was the ability to use the IntelliCAD software.  All three of these skills have been worked on and improved throughout the course of this lab.
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