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This lab was divided into three parts. In the first part, the goal of the lab was to determine the efficiency of three different pumps using data given in multiple different measurement systems. This  was done in order to demonstrate the importance of proper measurement conversion and the use of correct unit types. The second part of the lab involved looking at the drawings of three different components of a mechanical device, and using the dimensions given on the drawings, calculate the total surface area and volume of each object. The goal of this was to exercise the ability to visualize 3d objects. In the final stage, instructions were given on how to produce a specific drawing on intelliCAD. The goal of this section was to provide insight on how the software functioned. 
Materials and Methods
The efficiency of the pumps was calculated using the equation  (where Q is the volume flow rate and P is the pressure increase produced by the pump). The data required to use the equation was provided prior to starting the lab. However, the data was provided  in units that belonged to three different systems of measurement, all units were required to be converted to the SI system before solving the equation. 
The three components of the mechanical device were awkwardly shaped. Meaning that their surface areas and volumes could not be calculated with one equation alone. The components had to be visually broken up into basic shapes (Squares, rectangles, circles, cylinders, etc...). The surface area and volumes of these shapes were then added together to gain the total surface area and volume of the objects.  
Results
According to the data in table 1 in the appendix, pump  1 had an efficiency of 67%, pump 2 had an efficiency of 46%, and pump 3 had an efficiency of 63%. 
According to the data displayed in table 2 in the appendix, figure 1 had a surface area of 187.9 cm2 and a volume of 93.72 cm3, figure 2 had a surface area of 483.4 cm2 and a volume of  236.0 cm3, and figure 3 had a surface area of 306.0 cm2 and a volume of  180.4 cm3. 
Discussion
According to the calculated efficiencies of the pumps, pump 1 is most efficient, followed by pump 2 and pump 3. The results were calculated by first converting the units that were given in FPS and the hybrid American system into SI units. Once all units were in SI standard, then the equation could be solved. All units cancelled out leaving only the ratio, which represents the pump efficiency. 
As described in the methods section, the mechanical components were awkwardly shaped and there is no single equation that can be used to solve the surface area and volume. The components were therefore broken up into shapes with known area and volume equation. Ex. square (length * width = surface area) and a cube (length * width * height = volume). These shapes were then added together to find total volume and surface area. 
Conclusions
After converting all data into SI units, and then solving the efficiency equations for the different pumps, pump  1 had an efficiency of 67%, pump 2 had an efficiency of 46%, and pump 3 had an efficiency of 63%. By exercising the ability to visualize 3-d objects, the different machine components were broken down into simple shapes, who's surface areas and volumes could be calculated, and then adding their individual surface areas and volumes together. 


APPENDIces- Figures and Tables and Calculations
Table 1: Pump efficiency results
	
	Pump 1
	Pump 2 
	Pump 3

	Efficiency 
	
	
	



Table 2: Figure surface area and volume results
	
	Figure 1 
	Figure 2 
	Figure 3 

	Surface area (cm2)
	187.9
	483.4
	306.0

	Volume (cm3)
	93.72
	236.0
	180.4




Sample Calculations: Pump 1






Sample Calculations: Pump 2











Sample Calculations: Pump 3









Sample Calculations: Volume of figure 3 
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