Written report on the comparison of electrical motors and components
Introduction
[bookmark: _GoBack]The group came together again during the first week of the 2nd semester to discuss what the next step on the pipe climber project. Each person on the group was responsible for a role. The people in the group were Jeffery who was responsible for Team leadership and system integration, Duke (Me) who’s duty was to gather info and research on the what power generation and storage to use for the pipe climber, Alex who was responsible for the control, robustness and Reliability and payload and Claudia who was responsible for mechanical drive and propulsion. The team leader spoke out on when the group should come together and do work on this pipe climber project which were on Mondays and Thursdays.
Comparison on Electrical motors
	Electric motor selection
	
	Rating A
	
	Rating B
	
	Rating C
	
	Rating D
	
	Rating
E


	
	

	Description (product)
	RS Pro DC motor (A)
	 
	RS Pro DC motor (B)
	 
	RS Pro DC motor (C)
	 
	RS Pro DC motor (D)
	 
	RS Pro DC motor (E)
	 
	 
	Priority 

	Weight
	20
	5
	44
	2
	51
	1
	20
	5
	20
	5
	 
	4

	RPM
	8200-14000
	2
	7800
	5
	10668
	1
	9000
	4
	9869
	3
	 
	10

	Brand
	RS PRO
	 
	RS PRO
	 
	RS PRO
	 
	RS PRO
	 
	RS PRO
	 
	 
	 

	Power rating w
	1.21
	1
	1.6
	1
	5.75
	4
	19.68
	2
	7.98
	4
	 
	7

	Length mm
	38
	3
	30.5
	5
	32.5
	4
	38
	3
	38
	3
	 
	2

	Maximum Output Torque(g.cm)
	10.4
	1
	20
	2
	58.8
	3
	375
	5
	78.4
	3
	 
	10

	Current rating mA
	960
	5
	850
	5
	770
	5
	4.41 (Amps)
	4
	990
	5
	 
	10

	Dimensions mm
	21 (Dia) x 38
	2
	23.8 (Dia) x 30.5
	2
	27.63 (Dia) x 32.5
	4
	27.7 (Dia) x 38
	5
	27.7 (Dia) x 39
	5
	 
	1

	Shaft diameter mm
	2
	 
	2
	 
	2.31
	 
	2.3
	 
	2.31
	 
	 
	1

	Supply Voltage V dc
	1.5to 3
	2
	1.5 to 3
	2
	6 to 15
	 
	3 to 7.2
	4
	6 to 15
	5
	 
	3

	Core Construction
	iron core
	 
	iron core
	 
	iron core
	 
	iron core
	 
	iron core
	 
	 
	1

	Category
	DC
	 
	DC
	 
	DC
	 
	DC
	 
	DC
	 
	 
	5

	Availability
	Yes
	 
	Yes
	 
	Yes
	 
	Yes
	 
	Yes
	 
	 
	7

	Cost (£)
	£1.75
	2
	£2.25
	2
	£4.48
	5
	£4.55
	5
	£5.14
	3
	 
	10

	website
	rs components
	
	rs components
	
	rs components
	
	rs components
	
	rs components
	
	
	

	Total (Worst to Best Motor)
	
	23
	
	26
	
	27
	
	37
	
	36
	
	


 The table below is the comparison of what electrical motors were selected with the lowest price cost that was found doing research. The group leader insisted that we get motors below the cost of £5.00 since a save in money could benefit the group for spare component. The rating numbers by the motors indicates what aspect of that motor is good for (1 is poor to 5 is excellent). The ratings of each motor are totalled up resulting in Motor D being the best option and motor A being the worst. Motor D was picked because it had incredible torque and the RPM comes at an adequate speed. The torque needs to outperform the RPM because when the motor is climbing up the pipe it needs to be able to have a strong traction while carrying the components and chain on it. With the cost at a low price of £4.55 and the weight at only 20g. This is the best choice.
Here (below) is another comparison on what battery holder will be wired to the motor D. Discussing with the group what holder for the energy storage to use really benefited on having a verdict. The holder picked out was the keystone 2478 4 x AA (first column) (Keystone 2478 Battery holder for 4 x AA - and Flying Leads | Rapid Online, 2019) because the weight is reasonably light and the cost is cheap as they both mark in at 1st priority. This battery holder has some positive advantages such as
· Economical design, available with PC terminals or wire leads
· Batteries securely held in place to assure a positive connection and maintain a low contact resistance
· Contact springs self-adjust to variations in battery length
· Withstands shock and vibration
· Available with solder lugs or male/female snap fasteners
· For easy removal, available with ribbon
	Energy storage
	
	
	
	
	
	
	
	
	

	Description (product)
	keystone 2478 4 x AA
	 
	keystone 2465 3 x AA
	 
	Enclosed 3 xAAA
	 
	12V 8 x AA Battery clip
	 
	Priority

	weight (g)
	15
	 
	15
	 
	15
	 
	20
	 
	10

	Brand
	keystone
	 
	keystone
	 
	Pro Power
	 
	 Arduino
	 
	 

	Type
	battery holder
	 
	battery holder
	 
	battery holder
	 
	battery holder
	 
	 

	Battery size
	AA
	 
	AA
	 
	AAA
	 
	AA
	 
	7

	Number of Cells
	4
	 
	3
	 
	3
	 
	8
	 
	9

	Terminal Type
	wire lead
	 
	wire lead
	 
	wire lead
	 
	wire lead
	 
	 

	Length mm
	58
	 
	58
	 
	53
	 
	58
	 
	7

	Width mm
	63
	 
	48.3
	 
	37
	 
	61
	 
	7

	Height mm
	16
	 
	17
	 
	15
	 
	30
	 
	7

	Body Material
	polyproplene
	 
	polyproplene
	 
	polyproplene
	 
	polyproplene
	 
	 

	Website
	Rapid
	 
	Rapid
	 
	CPC
	 
	Bang good
	 
	 

	Cost (£)
	£1.68
	 
	£1.64
	 
	£0.72
	 
	£1.90
	 
	10





	Batteries 
	
	
	
	
	
	
	

	Description (product)
	Industrial
	
	Super Alkaline
	
	Alkaline Power
	
	Long life batteries

	Brand 
	Duracell
	
	JCB
	
	Energizer
	
	Philips

	Weight (g)
	23
	
	24
	
	322
	
	30

	Volts
	1.5
	
	1.5
	
	1.5
	
	1.5

	Chemistry
	Alkaline
	
	Alkaline
	
	Alkaline
	
	carbon chloride

	Size
	AA
	
	AA
	
	AA
	
	AA

	Websites
	Battery station
	
	Battery Force
	
	ebay
	
	ebay

	cost
	£2.99 for box pack
	
	£2.89 for 4 cells
	
	£3.49 for 8 cells
	
	£1.69 for 4 cells



And finally, a comparison for the batteries picked that will be used for the motor and battery holder. The best choice out of the 4 above was the Duracell industrial. It was picked because the weight was lighter than most batteries available on the internet, the cost is low, and the volts will be adequate to power Motor D. A bit of calculation was done to work out the resistance necessary, so the motor works fine, and it doesn’t overflow or underflow the current to power it:
1.5v x 4 cells = 6v, there is a current of 4.47A in the motor. The formula to work out the resistance is: V / I = R. 6v / 4.47A = 1.34Ω. The resistance is 1.34Ω which is ok to power the motor without it overloading to much current. 
Also, it was written in Duke’s research report that to break the fall of the pipe climber device while it falls at max velocity, it would need something soft or stingy land on it. It was considered amongst the group that it would be best suited to use 2 syringes and fix them at the bottom corners of the pipe climber device rather than use a spring, cork or sponge. This is because it is possible to calculate the Force needed to recoil the full impact of when the syringes make contact the ground. The syringes nozzles will be blocked of using super glue and a hole will have to be created. Depending on the calculation of the force required might be will contingent how big the created hole might be.

