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Figure 1: Fan Flyer



PROJECT DESCRIPTION

• The team is to design and prototype a pitch 

control actuator for the fan blades of a Fan 

Flyer

• Project Client

• Jim Corning of Novakinetics Aerosystems
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Jim Corning



PROJECT DESCRIPTION
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What is Fan Flyer and what its purpose ?

• VTOL (Vertical Take-Off and Landing) aircraft

• spray crops

• carry water to forest fires

• carry supplies to remote locations,

Figure 2: Fan Flyer



BLACK BOX

• The use of a Black Box model is very 

crucial since it allows for a full scale 

understanding of what the system 

requires to accomplish
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Figure 3: Black Box Model



FUNCTIONAL DECOMPOSITION

• The functional model is a 

breakdown of how the team 

theorized the working of pitch 

actuator system.

• Both the black box and the 

functional model were critical for us 

to come up the our concepts
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Figure 4: Functional Model  



DESIGN DESCRIPTION

• CAD Draft

• Motor, Gears, aluminum bar
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Figure 5:Actuator



BILL OF MATERIALS
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ANALYSES 1: MOTOR 
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Figure 6: Actuator



ANALYSIS 2: MOTION STUDY
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• How the Design will fit into the blades

• Actuator purpose

• How the Actuator interacts with the parts of the fan

Figure 7: Fan Cad Model



ANALYSIS 2
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Figure 8: Mechanisms in stowed condition Figure 9: Mechanisms in fully deployed condition



ANALYSIS 3 : THERMAL ANALYSIS

• Equation for conduction for the aluminum.

• 𝑞" = 𝑘 ∗
𝑇1−𝑇2

𝐿

• 𝑞" = 177
𝑊

𝐾∗𝑚
∗
(293−343)𝐾

1𝑚

• 𝑞" = −8850 𝑊/𝑚^2

• Equation for convection in the actuator

• 𝑞" = ℎ ∗ (𝑇𝑠 − 𝑇
∞
)

• Experiment to be conducted on April 22,2019
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ANALYSIS 4: POWER ANALYSIS

• Conversion of electrical power into mechanical power by DC motors

• More power is in association with large size motor.

• Analysis of Mechanical power due to work load.

• 25 Pounds x 4.448 Nt = 111.2 Nt

• Mechanical power output of 111.2Nt x 0.0254rpm = 2.8245 W.

• Relationship of current and torque Ef Ia = Γ ωm

• Analysis of Electrical power due to current and voltage.

• 12V DC and 0.01 horsepower for an actuator

• Taking in account of resistive losses, more power is required.
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CUSTOMER REQUIREMENT 

• Actuator Size (4”x4”x12” in)

• Actuator Weight (>2 lb.)

• Overall Travel (1.5” in)

• Force to move Rod (>25 lb.) 

• Motor power (12 Volt)

• Duty Cycle (100%) 

• Actuation Speed (>1 in per sec) 
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SCHEDULE

• We are currently up to date.

• Remaining assignments 

• Team staff meeting

• BOM, CAD package, Final Report

• These will be complete in the upcoming days

• Full Gantt Chart in Appendix A
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BUDGET

• Budget - $500.00

• Anticipated expenses - $475.00

• Manufactured Parts - $100

• Materials - $225

• Motor - $100

• Miscellaneous – $50  

• Total remaining anticipated - $25

• Expenses to date - $6.76

• Remaining Budget - $493.23
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QUESTIONS?
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APPENDIX A : GANTT CHART
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