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Introduction
To ensure a safer environment for people to use, engineers are highly required to fully understand and work with the measurements of 3D models and shapes. In this lab, the surface area and volume of 3 different 3-dimensional objects were calculated to determine the amount of coating needed for each object. This lab also consists of calculating the different efficiencies for 3 pumps, while comparing them and analysing which pump is the most beneficial to use. The calculations for all the objects and pumps required very accurate measurements.
Materials and Method
For each pump, make sure to use the unit conversion table in order to convert from the SI, FPS, and US units to the same unit. To calculate the efficiency of pump 1, the volume flow rate must be converted from m^3/min to m^3 / s and the input power must be converted from HP to lbf.m/s. The pressure increase also must be put from lbf/in^2 to lbf/m. For pump 2, similar to pump 1, all the units were convered to an SI unit of measurement. Pump 3 was also converted from US to SI units. When calculating the surface area and volume of each shape, cut the objects into smaller pieces in order to make the calculations easier. 
Results
The results of each pumps varied depending on what the volume flow rate, pressure difference and input power was. For pump 1, the efficiency was 71%. Pump 2 had an efficiency of 47% while pump 3 had an efficiency of 63%. The object also turned out to be a lot different in terms of surface area and volume. Object 1 had a surface area of 201.9401 cm^2, and a volume of 105.7168 cm^3. Object 2 had a surface area of 463.3993 cm^2 and a volume of 344 cm^3. Object 3 had a surface area of 307.2952 cm^2 and a volume of 179.8774 cm^3.
Discussion
Pump 1 was calculated to be the most efficient, while pump 3 was the second most efficiency and pump 2 was the least efficient out of all three. This was the case because pump 1 had a higher pressure increase and a high input power, which gave a bigger percentage. Pump 2 was the least efficient because of its low (volume flow rate*pressure increase) to input power ratio. For the calculations of the objects, Object 1 had the smallest surface area, while object 2 had the biggest and object 3 had the second biggest. The volumes were also ranked in the same way.
Conclusions
In conclusion, Pump 1 is the most beneficial out of all three of the pumps as it is the most efficient. People will be able to achieve the maximum productivity with less effort by choosing pump 1. Whereas pump 2 will require a lot more energy and work in order to achieve maximum productivity. Pump 3 is okay as it requires less input power then pump 2 while being more efficient. For each object, it is clear that object 1 occupies the least space and it costs the least to cover with coating. Pump 2 occupies the most space, which in fact makes sense that it requires the most amount of money and coating in order to cover.
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