
Our Aircraft:  

V.T.: Vertical Takeoff 
The aircraft is designed to takeoff and land vertically using two Rolls Royce AE 1107C 

Liberty engines, which are designed for tiltrotor operations to operate efficiently in 

both standard and VTOL mode.  The aircraft has two six bladed proprotors. The pro-

protors use XN series airfoils that are specific to tiltrotor operations.  The proprotor is 

manufactured of a high strength fibrous composite with a titanium alloy abrasion 

strip on the leading edge.  The blade progressively thins toward the tip of the blade 

to allow  tip speeds of M=0.8 to be reached for a cruise speed over 330 kts.  

R: Rescue  
The aircraft has the capability to perform rescue operations.  There are two Goodrich 

42305 rescue winches located at the interior door of each fuselage where the down-

wash due to the rotors is at a minimum. Each fuselage is capable of holding twenty 

five passengers as well as  crew members; an additional two crew members (the     

pilot and copilot) are located in the right fuselage.  The left fuselage serves as the   

primary care unit with a medical bay located in the nose. Each fuselage can also be 

equipped with 18 litters for medical purposes.   

A: Amphibious 
The aircraft is capable of landing on both fresh and salt water bodies. The dual         

fuselage design allows the aircraft to be inherently stable because the center of    

gravity (located between the fuselages) provides a restoring moment when per-

turbed on the water. While operating on the ocean, rescue operations can be safely 

conducted at sea states of 4 and below.  While operating at sea states above 2, the 

nacelles were designed to reroute the exhaust to prevent the corrosion of the engine 

from being submerged in salt water.   

F: Firefighting 
To satisfy the RFP’s firefighting requirement the aircraft has two 750 gallon storage 

tanks located in the subfloor of each fuselage. Two American Turbine AT-309 pumps 

allow the tanks to be filled while in the water or hovering up to ten feet above the 

water via a six inch diameter hose. Water can be released in flight though a 20 x 35 in 

door located just forward of the main landing gear.  

T: Tiltrotor 
There are several tiltrotors currently in existence: the V-22, the Bell/Augusta 609, and   

the Curtis-Wright X-19 are a few.   The V-22 serves as a military transport and is the 

most widely known modern tiltrotor.  The Bell/Augusta 609 is an example of a corpo-

rate transport tiltrotor while the Curtis-Wright X-19 is an example of a quad rotor. 

The V-22 provided the starting point for the design of the V.T. R.A.F.T.  However, there 

are several key differences between these two aircraft. The most notable differences 

are the larger rotors and the extended wing span of the V.T. R.A.F.T.  The V.T. R.A.F.T 

also has a higher L/D, a greater cargo capacity and a faster cruise speed.  

 

 

The V.T. R.A.F.T. was created in order to answer NASA’s call for an amphibious VTOL res-
cue and firefighting aircraft capable of flying for 800 nm at 300 kts.   
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Nacelle Design w/ exhaust reroute 

Rolls- Royce AE 1107C- Liberty Turboshaft 

AE 1107C Characteristics  

SHP 6150 

Dimensions 78.1 by 43.2 in 

Weight  971 lbs 

14 stage compressor/2 stage high and 2 stage low pressure  turbine  

Self- lubricating oil system for VTOL  

Proprotor Performance 

Disk Loading:  
21.98 lb/ft2 

Solidity: 0.27 

Figure of Merit: 0.81 

Propeller Efficiency: 
0.78 

Coeff. Of Thrust: 0.29 

Rotor Airfoil r/R 

XN25 0.06 

XN18 0.12 

XN12 0.5 

XN08 0.75 

XN06 1 Proprotor Design Radius: 21 ft Chord: 2.97 ft Twist: 39 deg 

“The Dual is Cool” 
- Roger Lacy, Bell/ Boeing Rotorcraft Division 

Main Specifications   

Gross Takeoff 

Weight (VTOL) 

62, 483 lb 

Wing Span 76.5 ft 

Wing Area 625ft2 

Cruise L/D 12 

Max Speed  333 kts 
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