Stingray Design


One of the conceptual designs that the team come out with is modeled after stingray fish. This is particularly because stingray’s body has a unique aerodynamic feature.  Its angled head enables it to deflect water flow smoothly over its body. This feature significantly lower drags force since less surface area is in contact with the water. Thus, it would enable the team’s underwater vehicle to move faster and consume less energy. The deflected flow also creates a downward force on top of the body that would prevent the underwater vehicle from unnecessarily going above water under any unforeseen situations.  

Another important feature about stingray’s body is its role on stability. Typical stingray has very low center of gravity that would provide good maneuverability. Lower center of gravity also shortens the distance between the center of gravity and the center of buoyancy. A good design requires the center of buoyancy to be closely below the center of gravity, creating a situation called “metastable”. A metastable situation allows the underwater vehicle to correct itself into upright position whenever it’s tilted. This is because both the center of gravity and center of buoyancy creates a “righting moment” that would oppose the direction the underwater vehicle is tilted into and return it to its original position. A large distance between center of gravity and center of buoyancy is undesirable since it would create larger moment that would make it easier for the underwater vehicle to flip over. 

Stingray design is also desirable since it provides a good platform for the propulsion system. Its fin provides space to equip thrusters that could propel it forward and backward. Its tail can also be used to install thrusters to push it upward and downward. This would prevent the underwater vehicle from having too many parts piled at the center body. Having too many parts at one closed space caused overheating and affects the vehicle’s stability.  


The typical shape of stingray can be modified to improve its efficiency. The fin’s length can be reduced so that less surface area is exposed. The head could also be redesigned to be more aerodynamic so that it could deflect more flow and reduce drag. 

  
Overall, the team believes that stingray design is a worthy design to be considered for this project.
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Torpedo 2


Other design that the team come out with is almost similar to the first torpedo design. However, it’s improvised to give better handling and needs of the competition.


The inside of the torpedo design is flatter and designed to fit a slider so to ease the entry and exit of the frame. The frame is used to mount all the electronic devices. This feature cut assembly time since there’s only one axis of assembly. There’s no other part that need to be taken off in order to replace a malfunctioned part. 

The wings are also enlarged for two reasons. The first is to add stability. The large wings allow the underwater vehicle to resist external force so that it could remain upright. The wings are also used to mount two vertical thrusters to move the vehicle up and down. Having two vertical thrusters also contributes to better maneuverability since there is lesser moment on other body parts that could affect the direction of the vehicle. 

The body of the underwater vehicle is also designed to fit 4 empty compartments, one each at top, bottom, left and right side of the vehicle. These compartments add buoyancy and also could help gives negative buoyancy to allow the vehicle to remain underwater by adding weights whenever necessary. This feature is really important especially at the day of the competition. The pool water might have different density than the one the team used for testing. The electronic device might break, forcing the team to use unfamiliar model. All these situations alter the vehicle’s stability. The empty compartments can be manipulated by adding or removing weights to help offset the differences.  
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Concept Scoring Chart

	
	
	               Torpedo 
	             Stingray

	Selection Criteria 
	Weight Factor 
	Rating
	Weight factor
	Rating
	Weight factor

	Maneuverability
	5
	3
	15
	5
	25

	Durability 
	4
	3
	12
	3
	12

	Innovation
	3
	3
	9
	4
	12

	Cost
	4
	5
	20
	2
	8

	Ease of assembly
	5
	4
	20
	2
	10

	Buoyancy 
	5
	3
	15
	4
	20

	Easy to manufacture 
	5
	5
	25
	2
	10

	Speed
	4
	5
	20
	3
	12

	Stability 
	5
	4
	20
	5
	25

	Total
	40
	35
	156
	30
	134


Ranked from 1 – 5

1 being the least importance and 5 being the highest
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