Analytical Assignment


Introduction 
This assignment is talking about the individual analysis related to the project and currently the team is working on designing a system that will clean the traffic sign boards without interfering into the traffic flow and hence the team has decided to use the drone that will fly in the air and will clean the sign boards. The design developed for the flying drone is using the water from the ground tank and it will connect with the drone through the hose and it will also provide the electric power to the drone through that hose. 
In this assignment, I am going to analyze water pumping mechanism that will discuss how to extract the water from the ground and the required motor to pump the water up. The motor will place on the drone or inside the tank will also consider in this analysis, so this analysis will help the team in deciding the water pumping method which is better to use and the motor rating will decide as well through it. 
Assumptions 	
Consider the following assumptions that are going to consider for this technical analysis. 


And the water flow rate needs to clean the sign board is


Efficiency of the pump


Friction at the bending for 90 degrees [1]


Friction of the pipe [1]


Equation using in this analysis are

Where;




Friction loss pipe 


 TDH [2]

Physical Modeling
In order to perform the physical modeling, the device actually need to build physically. Therefore, the physical modeling has not performed for it. 
Equations and calculations
With the above stated assumptions, it has taken that 65 feet of height is probably the maximum height that will need to pump up the water and the required flow rate of water is quite small in terms of gallons per minutes, and having these values the following analysis has performed. 


Firstly, need to calculate the friction losses because of pipe. Considering that the diameter of pipe is around 1 inch then 


Now the loss present because of the bends, considering that all the bends having some angles, which collectively make the angle size of 90 degrees. So, for that condition the friction loss is 15 feet. Hence the total frictional loss of pipes and bend is


Now calculate the value TDH



Now calculate the water horsepower as



Considering that efficiency 

The required motor having the horsepower is



Hence the motor of 0.012 hp is enough to pump the water of 0.25 gpm at a height of 65 feet. And this pump will install beside the tank and it will lift the water up in the air towards the drone. The reason for installing the pump on the ground is that it will be heavy and the weight of device will increase if the motor will install on the drone and drone will not possible to fly in the air. The calculated amount is 0.012 hp which is not available hence the team will use the 0.25 hp 12 V DC motor to lift the water in the air. 
Conclusion
This paper is about the technical analysis and in the paper the analysis has provided for the water pump extraction from the ground to the drone present in the air. So, the analysis has done and from the analysis it has determined the motor of ¼ hp power 12 V DC is require to pump the water from the ground into the drone and the motor will install on the ground so that the drone will not need to carry any extra weight for this purpose. This analysis will help the team in selecting the final design implication and helped in selecting the motor pump. 
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