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Introduction
Unit conversion is an important skill in daily life as well as professionally where conversion errors can lead to incidents such as the Gimli Glider. The purpose of the first part of this lab is to become familiarized with conversions between different units that belong to different unit systems, specifically the three most employed unit systems in engineering: SI, FPS, and the hybrid American system. This purpose will be achieved by ranking three different pumps, each described using different units, according to their efficiencies. The purpose of the second part of this lab is to calculate the surface area of three different 3-D parts, in order to calculate the amount and cost of the required coating for those parts. Finally, the purpose of the third part of the lab is to become more accustomed with basic intelliCAD operation.
Materials and Methods
The three pumps were compared using the flow rate, change in pressure, and the input power of each pump. The formula   used to accomplish this purpose, where  is the percent efficiency of the pump, Q is the flow rate measured in units of volume/time,  is the measure of the change in pressure, and input power is the measure of the power required to run the pump. In the second part of the lab a series of surface area and cost calculations were used to calculate the total surface area and cost of coating for each part. In the third part of this lab intelliCAD and the textbook are used to generate a 3-D shape in the textbook (figure 15.25).
Results and Discussion
According to the calculations in the appendix, the first pump was the most efficient with an efficiency of 71%, the third pump was the second most efficient with an efficiency of 63%, and the second pump was the least efficient with an efficiency of 38%. It was also determined by the calculations in the appendix that the surface area of parts 1, 2, and 3 were,,, respectively. Figure 15.25 from the textbook was created using intelliCAD and the textbook. Basic actions, commands, and features in intelliCAD, such as drawing shapes or lines, were learned and have become familiar.
Conclusions
By using several different conversion factors, the efficiencies of the three pumps were calculated. The three pumps rank from most to least efficient as follows: pump 1, pump 3, and pump 2. The surface area of the three different parts requiring a coating was calculated using several different surface area equations as well as some addition/subtraction calculations. The areas of parts 1, 2, and 3 are,, , respectively. The ability to create complex 2-D and 3-D drawings using CAD programs is surely a skill needed by all engineers and will require much more practice from engineering students in order to become more familiar and to be used in the many years to come.
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APPENDIces- Calculations and Drawings

Pump 1:
Input power: 16 Hp
𝞓P: 34 lbf/
Q: 2.156 /min

Input Power = 16 Hp  = 11.9312 kW = 11931.2 W = 11931.2 J/s = 11931.2 N*m/s
𝞓P = 34 lbf/   
       =  = 234420.9188 N/
Q =   = 0.03593 /s
Fuel efficiency = 
= =  = 0.71
0.71 * 100 % = 71 %

Pump 2:
267 KW = input power
𝞓P = 911 mm of Hg – 760 mm of Hg = 151 mm of Hg
Q = 11811 in/min/

Input Power = 267 kW = 267 kW *  = 
𝞓P = 151 mm Hg  = 20128.3 Pa = 20128.3 N/
Q =   =    =
   = 
η =  
=  
=  = 0.38
0.38 * 100% = 38%

Pump 3:
Q = 55061 US gal/hr
𝞓P = 2 atm – 16 psi
Input power = 29043 Btu/hr

Q =   = 
=   = 0.0578966 /s
𝞓P = 2atm  - 16 psi = 29.392 psi – 16 psi = 13.392 psi
= 13.392 psi = 92334.58574 Pa
                                             = 92334.58574 N/
Input power =    = 8511.66428 J/s = 8511.66428 N*m/s



η =  = 
=  = 0.63
0.63 * 100% = 63%
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