Concept Generation and Design Selection

Concept 1

The first concept considered for the MAV design involves a pair of wings that fold along the sides of the fuselage via slotted pivot mechanisms located on the fuselage.  This allows for the wings to rotate and translate into their deployed positions from along the side of the aircraft.  The most likely driving mechanisms are small actuators located on the side of the fuselage and possibly made from a plastic material for weight considerations.  This concept is demonstrated in Figure 1 on the following page.

Pros

· compact design

· access to top and bottom of fuselage

Cons

· complicated deployment path

· multiple driving mechanisms

· two separately moving wings

Concept 2


A one-piece, rotating wing is the basis for the second design concept.  The singular wing is situated on the top of fuselage connected to a rotating mechanism such as a mini servo.  Once the MAV is launched, the servo or spring loaded mechanism will rotate the wing into a deployed and locked position allowing for flight in a relatively quick manner.  This design concept can be seen in Figure 2.

Pros

· simple deployment

· compact design

· one rotating mechanism

· one-piece wing design

Cons

· concentrated stress on single support

· possible interference with tail of MAV

Concept 3


This concept is essentially a modification of the second concept.  Rather than using a single rotating wing design, an additional wing will be positioned under the fuselage in a similar manner as the top wing.  This will create a bi-wing design that will allow for greater lift capabilities and improved glide slope.  Figure 3 is a general sketch of this concept.

Pros

· greater lift capabilities than concept 2

· one-piece wing design

· central rotating mechanism

Cons

· possible wing interference

· greater weight

Table 1.  Design Matrix

	Design Parameter
	Size
	Weight
	Complexity
	Performance
	Durability
	Cost
	Weighted Total

	Weight
	0.2
	0.15
	0.15
	0.2
	0.15
	0.15
	1

	Concept  1
	8
	7
	5
	5
	6
	4
	5.9

	
	
	
	
	
	
	
	

	Concept  2
	9
	8
	8
	8
	8
	7
	8.05

	
	
	
	
	
	
	
	

	Concept  3
	7
	6
	7
	9
	8
	5
	7.1

	
	
	
	
	
	
	
	



The design matrix above shows the parameters and their respective weights used to determine the most feasible design concept.  From the matrix, design concept 2 has the highest weighted point total and theoretically would be the logical design choice.  However, concept 3 has a similar design approach to concept 2 and has potential benefits that warrant further investigation.  Therefore design concepts 2 and 3 will be selected for additional design and analysis.

