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Description

Objective

Key Goals

Aerodynamic Calculations

Future Work
Moving Forward

Cory Stanley
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Description

Objective

Key Goals

Targets & Metrics

Final 
Selection

Intrepid wants to improve vessel 
performance

The current hardtop is heavier 
than desired

Improving the hardtop can solve 
Intrepid’s problem of improving 
performance

Cory Stanley
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Description

Objective

Key Goals

Targets & Metrics

Final 
Selection

Intrepid wants to improve vessel 
performance

The current hardtop is heavier 
than desired

Improving the hardtop can solve 
Intrepid’s problem of improving 
performance

~ 300 lbs.

Cory Stanley
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Description

Objective

Key Goals

Targets & Metrics

Final 
Selection

Intrepid wants to improve vessel 
performance

The current hardtop is heavier 
than desired

Improving the hardtop can solve 
Intrepid’s problem of improving 
performance

Hardtop Weight

Lift

Drag

Cory Stanley
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Objective

To improve the on-water performance of 
the Intrepid 409 Valor

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Objective

To improve the on-water performance of 
the Intrepid 409 Valor

Intrepid 409 Valor
Length: 40’ 0”
Beam: 11’ 1”
Fuel Capacity: 438 Gallons
Top Speed: 70+ mph

Length

Beam
John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Objective

To improve the on-water performance of 
the Intrepid 409 Valor

Intrepid 409 Valor
Length: 40’ 0”
Beam: 11’ 1”
Fuel Capacity: 438 Gallons
Top Speed: 70+ mph
Range:

Increase in Lift
Reduction of Drag
Reduction of Weight

Length

Beam
John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve boat on water performance

Improve fuel efficiency

Analyze and enhance aerodynamics

Keep the design manufacturable

John Karamitsanis
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Objective

Final 
Selection

Key Goals

Improve boat on water performance

Increasing stability at higher speeds can help achieve this goal

John Karamitsanis
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Objective

Targets & Metrics

Final 
Selection

Key Goals

Improve boat on water performance

Increasing stability at higher speeds can help achieve this goal

Waterline
Waterline

Increased LiftCurrent Hardtop

L L

John Karamitsanis
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Objective

Targets & Metrics

Final 
Selection

Key Goals

Improve boat on water performance

Increasing stability at higher speeds can help achieve this goal

Waterline
Waterline

Increased Lift

Lower water line
- Less friction/water resistance
- Air cushion provides stability

Current Hardtop

L L

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve fuel efficiency

Reducing hardtop weight reduces thrust required to travel a certain speed

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve fuel efficiency

~ 300 lbs.

Center of Gravity

~4.25 feet

Waterline

Current Hardtop

Reducing hardtop weight reduces thrust required to travel a certain speed

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve fuel efficiency

~ 300 lbs.

Center of Gravity

~4.25 feet

Waterline

Current Hardtop

Reducing hardtop weight reduces thrust required to travel a certain speed

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve fuel efficiency

~ 300 lbs.

Center of Gravity

~4.25 feet

Waterline

Current Hardtop

Reducing hardtop weight reduces thrust required to travel a certain speed

~ 150 lbs.

Center of Gravity

~4.00 feet

Waterline

50% Reduction in 
Hardtop Weight

John Karamitsanis
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Key Goals

Improve fuel efficiency

~ 300 lbs.

Center of Gravity

~4.25 feet

Waterline

Current Hardtop

Reducing hardtop weight reduces thrust required to travel a certain speed

~ 150 lbs.

Center of Gravity

~4.00 feet

Waterline

50% Reduction in 
Hardtop Weight ~ 150 lbs.

Center of Gravity

~4.00 feet

Waterline

50% Reduction in 
Hardtop Weight

John Karamitsanis
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Key GoalsImprove fuel efficiency

Th
ru

st
 (

lb
f)

Speed (knots)

Trim
 A

n
gle (°)

Thrust
Trim Angle

Thrust vs. Trim Angle

Current Hardtop 50% Weight Reduction

17038 lbf

Thrust
Trim Angle Thrust required is higher throughout 

powerband with current hardtop

John Karamitsanis
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Key GoalsImprove fuel efficiency

Th
ru

st
 (

lb
f)

Speed (knots)

Trim
 A

n
gle (°)

Thrust
Trim Angle

Thrust vs. Trim Angle

Current Hardtop 50% Weight Reduction

16894 lbf

Thrust
Trim Angle Thrust required is lower throughout 

powerband with lighter hardtop
i.e. Fuel is saved

John Karamitsanis
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM



Department of Mechanical Engineering 26

Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM
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Objective

Final 
Selection

Key Goals

Keep the design manufacturable

Changes can be made to the current lamination schedule for lightweighting

John Karamitsanis

Current Lamination Schedule

Gelcoat
1 oz CSM
1208
¾” core
1” core
1208
1 oz CSM

Need Less 
Dense 
Materials
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Final 
Selection

Aerodynamic Calculations
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𝑅𝑎𝑡𝑖𝑜

Cory Stanley
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Final 
Selection

Aerodynamic Calculations
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Cory Stanley
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Final 
Selection

Aerodynamic Calculations
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Cory Stanley



Department of Mechanical Engineering 34

Final 
Selection

Aerodynamic Calculations
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Maximize
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Minimize

Maximize

Cory Stanley
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Final 
Selection

Aerodynamic Calculations

Tested Geometries:
Flat Plate

NACA 2412

NACA 6409

EPPLER 58

Tested Angle of Attacks (α): Tested Velocities (m/s):

0°

2.5°
5°

x

y

31.29
15.65

Cory Stanley
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Aerodynamic Calculations

The NACA 2412, when compared 
to the current hardtop, provides:

A 16% increase in lift generation

An 84% decrease in drag

Cory Stanley
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Aerodynamic Calculations

The NACA 2412, when compared 
to the current hardtop, provides:

A 16% increase in lift generation

An 84% decrease in drag

The NACA 6409, when compared 
to the current hardtop, provides:

A 70% increase in lift generation

An 84% decrease in drag

Cory Stanley
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Aerodynamic Calculations

The NACA 2412, when compared 
to the current hardtop, provides:

A 16% increase in lift generation

An 84% decrease in drag

The NACA 6409, when compared 
to the current hardtop, provides:

A 70% increase in lift generation

An 84% decrease in drag

The Eppler 58, when compared to 
the current hardtop, provides:

A 92% increase in lift generation

An 71% decrease in drag

Cory Stanley
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Objective

Key Goals

Targets & Metrics

Final 
Selection

January
• Add complexity to 

current simple 
model

February

• Iterate and 
improve on 
complex hardtop 
model

March
• Validate final 

design 

April
• Make 

recommendations  

Future Work

01/21/21

Cory Stanley
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Objective

Key Goals

Targets & Metrics

Final 
Selection

Future Work

Cory Stanley
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409 Valor. (n.d.). Retrieved October 15, 2020, from https://www.intrepidpowerboats.com/boats/409-valor/

McConomy, S. (2020, October 6). Retrieved October 15, 2020, from https://famu-fsu-
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Knit, 1208 Biax (fiberglassflorida.com)

Chopped Strand Mat (fibreglast.com)

Gelcoat Product – Grainger Industrial Supply (grainger.com)

Foam Core Board, Uline Board (uline.com)
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https://www.fibreglast.com/product/Chopped_Strand_Mat_1_1_2_ounce_00250_1/Fiberglass_Mat


Department of Mechanical Engineering

Backup Slides
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Aerodynamic Calculations
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Thrust Calculations – 4 ft CoG
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Thrust Calculations – 4.25 ft CoG
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