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Air Buzz is the newest and most innovative package delivery UA
The stateof-the-art design couples speed and efficiency with a reduced
environmental footprint. As a quad tifbtor, Air Buzz is designed to
surpass quadopters and traditional helicopters of its size in cruise
speed, therefore decreasing package delivery time and increasing
efficiency. Air Buzz is not only practical, but also affordable. It is primaril
made from carbon fiber, a very durable material. The fuselage allows fo
internal carriage of the payload and a
singleattachment point is present for
the use when oversize packages are
carriedvia an external sling load. Not
onlydoes Air Buzz perform the packa
deliverymission quickly, it does so
while leavinga smaller environmental

footprint. Thehybrid-electric propulsio
system allowdor reduced emissions
of gasessuchas CQand also provides an element of safety in case of a
failure of either the battery or internal combustion engine system. For
added safety, a parachute is added to the aircraft. The parachute deplo
In the event of a total power failure or other catastrophic event. In
addition, the noise produced by Air Buzz and its rotors is lower than
OSHA (Occupational Safety and Health Administration) requirements. All
of these factors make Air Buzz the best option for package delivery in an

urban and suburbasetting. .




Concept Summary

Air Buzznot only meets but exceeds
specificationgequired by the RFPThe

Technical Specifications

_ _ _ _ Gross Weight 80.81b
hybrid electric prc_)pulsmn syste_m IS [Payload Capacity 131b
capableof producing 125 HP with a |Maximum Range* 55 miles

requirement of 9.47 HP required for |Velocity of BestRange  |133fts
takeoff at 110% maximum gross Propulsion System Hybrid-electric
weight While traveling at the velocity
of best range, 133 ft/s, Air Buzzis
capableof delivering 33 packageser
day. The tilt-rotor concept allows for
the 1-minute hover segmentsto be
performed while allowing for speedin
the forward flight configuration
Landinggearalsoprovidesthe optimal
designfor packagedelivery

*Maximum Range without charging batteriesflight




Aircraft Dimensions




Batteries and
Avionics
Package

Fuel Tanks

Internal Structure

Motor Payload

Engine

Generator

€<—— AFT FWD —>

Theinternal payloadis loadedinto the packagecompartmentof Air

dzl fus®dge The packagecompartmentis locatedat the center of
gravity Bulkheadsand stringsare usedfor structuralfuselagesupport
In addition, two carbonfiber sparsprovide structuralintegrity to the

wings




Component and Weight Summary

Rot Number Radius |Root Cutout Blades Root Chord [Tip Chord|Root Twist| Vtip Airfoil dCL/da|Airfoil Cd0
otors
4 1.25 ft 10.0% 3 1.5 in .75 in 20 700. ft/s 0.1106/deg 0.01621
Wi Number Span Mean Chord TR AR AQI CLO dCLl/da
'ngs 2 5.5 ft 1.05 ft 0.7 5.238 8 0.167 |0.073/deg
b Wing CDO Winge Fuselage FE | Drag Multiplier| Hover Dv/GW
a8 0.00848 0.85 | 0.2568 ft\2 11 6.55%
Propulsion Engine SFC |Generatorn| Motorn
0.85 Ib/(hp-hr)|  0.92 0.94
. WE GW
Weight
62.8 |b 80.8 |b

Weight Breakdwon

Component Weight (Ib)
Payload 13
Fuel 5
Fuselage/Payload Container 5.8
Wing (2) 12.9
Vertical Tail 5
Hub/Nacelle (2) 6
Rotors (4) 3
Landing Gear 15
Engine/Shafting/Fan 8.6
Generator 2.4
Batteries (6) 5.7
Moators (4) 7.4
Winch 3
Avionics/Misc 15
Total (Gross Weight) 80.8




Trade Studies and Performance Qutcome

A programwascreatedto conducttradesstudiesfor the aircraft Wingspan,rotor radius,
and empty-to-grossweightratio were someof the parametersthat were iterated through
the sizingprocess Additionally,the velocitiesof best range and endurancevalueswere
sweptthroughthe varyingconfigurations Theresultingpower and fuel requirementsare
shownin the table below. Aircraft performancewas analyzedwith MATLABaswell asa
bladeelementmomentumtheory modelandthen validatedwith QPRORoftware

Hover VBR VBE
Weight (Ib) Power (hp) |Ib/hr|Speed (ft/s) |Power (hp)|Ib/hr|Miles/Ib]Speed (ft/s)|Power (hp)|Ib/hr[Miles/lb
Empty 57.80 6.67 6.56 133 5.15 506 | 17.92 68 3.63 3.56 | 13.01
Gross 75.80 8.59 8.44 139 5.61 552 | 17.18 78 3.99 3.92 | 13.55
110% Gross| 83.38 9.47 9.31 141 5.81 571 | 16.84 82 4.16 4.09( 13.68
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Propulsion System Schematic

Ulsion System
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The hybrid-electric propulsion
system offers a combination of
an environmentallyfriendly and
reliable system It is compriseof
off-the-shelf parts and allowsfor
batteries to be charges in
forward flight whenthe engineis
operating The system also
allows for redundant power
sourcesin the event of a single
systempower failure.

Optimal

ComponentName Weight |Maximum Power |Efficiency [Conditions
125HP @ 6.1HP @

Engine JC120 Evo 6.611b |8000RPM 5 1b/(HP*hr]6000 RPM
Generator |Turnigy RotoMax 50c2.381b |7.1 HP 92%6 HP

6 HP for
Battery (x4) ThunderPower 2.851b 185 Whr 70C N/A[4.9 Minutes
Motor Turnigy Aerodrive SK2.851b |3.06 HP 949%42.75 HP




Guidance, Navigation, & Control

. . . * o Navigation
The guidance, navigation, ’ — ‘.~ System
and control (GNC)of the VA lcamen | s | omwuo | o
vehicle consists of both N
online _ar_1d offline mapp_ing | S g g v e curnisme 1| &
for efficient and effective o g hyeyeyeyspuyell Gy gupup> &
route control for the swodsares [ L v E:
vehicle The vehicle will | | e = .|z
determine routes via a | ., 4 s wmocs D18
system of waypoints The : Pain —l—J . |8
vehiclewill be ableto sense : Unmmm . |le
[ >| Mission Guidance Law 1 (2]
obstaclesaswell asexternal : e
forces, such as the wind, R EEEEEES Stk et ” et 0
and be able to correct for e
them. In the event of an Gundance
System

emergencythe missioncan
be overriddenandflow by a
humanpilot.

Guidance and Navigation Architecture




Control Surfaceg Forward Flight
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Elevators are located on the Ailerons are located on the rear wings. The jze
front wings for longitudinal and position is limited by adverse yaw, ailergn
trim. stall, and distance from wingtip.

The rudder is located on the
vertical talil. It is required for
asymmetric power,
coordinated turns, and
adverse yaw negation.




