Drag Wrap
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One of the greatest factors that influence
flight is drag.




National Aeronautics and Spate Admmistratio

‘What is Drag ?

Drag is a mechanicalforce
generated by a solid
object movingthrough

a fluid.
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Drag reduction methods

Design Problems with design

* Swept Wings * Swept wings are only efficient at
high airspeeds.

+ Winglets * Winglets are expensive and are

only on large aircraft.

* Vortex generators are easily broken
* Vortex Generators off.

» Composite aircraft are expensive
and provide no conversion option

* Composite Aircraft Construction for older aluminum aircraft.



What if the drag reducer:

e Could be mass produced?
° 1 i ?

Was inexpensive: i
e Could be placed on from trains to planes?
« Could be applied and removed easily?

e Was not susceptible to damage?



Say hello to Drag Reducing Film for
Vehicles: (aka Drag Wrap)
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Prototype product
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Drag Coefficient without film is .31 Cd
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Drag Coefficient with film is .11 Cd




Drag Comparison

0.35




So what is the big deal about Drag
Wrap?

e Drag Wrap reduces drag by 25=55% %57

* Requires no modification of the wing structure

» Can be removed easily if needed but remains secure over high speeds
* Transparent and stylish

* Protects existing paint job at high pressure areas

 Can be OEM or applied to existing vehicles
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Money is needed to produce Drag Wrap

As all new inventions require, Drag Wrap needs money to pay for legal
counsel, government regulation adherence, engineers, research and
development, prototypes, test pilots, marketing, manufacturing
agreements and administration,

-y




2014-2015 Budget

* Manufacture: $523
* Materials: $100

* Labor: $160

* Legal Costs: S654

* Engineering: $859



2016-2017 Budget

* Manufacture: $460,000
* Materials: $80,000

* Labor: $120,000

* Legal: $560,000

* Engineering: $740,000




Cost to install on Boeing 737 series
aircraft

* Upper surface area of wings: 975.5 sq ft 140, ¥15™

* Tile size: 3 5qft ~u”

* Tile cost per: 522

* Total required tiles: 22& 0L

* Total cost for tiles: $381 g5 -

* Total cost for installation: $35,000

* Total fuel savings of United Airline’s 737, 757 and 767 fleet: $1.1 B
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$575,000
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Cost of installing Drag Wrap

$35,000-$500,000 Per Aircraft
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How much money will Drag Wrap make?

Average fuel cost savings per year with scimitar winglet installed
Hi####### Fleet savings per year @350 737,757, 767
Cost of installing Split Scimitar winglet

HitH####H# Fleet Outfit Cost

Average fuel cost savings per year with Drag Wrap

HuH##H## Fleet savings per year @350 72

LO

Per Fleet 350 ct

12803700
553700
55370
498330
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Reduction in Drag

m Drag Wrap

$1,200,000,000

$1,000,000,000

$800,000,000

$600,000,000

$400,000,000

$200,000,000

Reduction in Fuel Burn

S0

W Split Scimitar Winglet

$1,100,000,000

W Drag Wrap

Category 1
m Split Scimitar Winglet




Who will buy Drag Wrap?

* United Airlines

* Aviation Partners Boeing
* BMW

* United Parcel Service

* Tesla Motor Company

* The United States military
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Split Scimitar Equipped Per Aircraft
Analysis

$700,000
$600,000
$500,000
$400,000
$300,000
$200,000

$100,000

S0
United Fleet Per Aircraft

mCost M Annual Fuel Savings




Split Scimitar Fleet Expense Analysis

$201,400,000
$201,200,000
$201,000,000
$200,800,000
$200,600,000
$200,400,000
$200,200,000
$200,000,000
$199,800,000

$199,600,000

United Airlines 737, 757,767 Fleet

mCost W Annual Fuel Savings




Drag Wrap Equipped Per Aircraft
Analysis

$3,000,000
$2,500,000

$2,000,000




Drag Wrap Equipped Fleet Analysis

$1,200,000,000
$1,000,000,000
$800,000,000

$600,000,000

$400,000,000

P s

United's 737, 757, 767 Fleet

mCost mAnnual Fuel Savings
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