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AIAA 2010 RFP 
CP Aeronautics is pleased to respond to the American Institute 

of Aeronautics and Astronautics (AIAA) Undergraduate Team 

Aircraft Design RFP it received on September 30, 2009. It calls 

for the development of an alternative fuels and environmentally 
aircraft system for the year 2020.  

 

The RFP requires: 
 a 25% improvement in lift-to-drag ratio. 

 Improvements to the environment (carbon footprint, emis-

sions, and noise. 
 Range capability of at last 3,500 nm. 

 Cruise speed of Mach 0.8. 

 Balanced field length (BFL) of 8,200 feet. 

 Maximum approach speed of 140 knots. 
 Initial cruising altitude of 35,000 feet. 

 Maximum operating ceiling of 41,000 feet. 

 Meet all Federal Aviation Regulations (FARs). 

 
The CP Aeronautics concept consists of a strut-braced wing, 

which has been used on small and military aircraft but has not 

been applied to the commercial airliner industry.  The weight 
and aerodynamic characteristics of a strut-braced wing model 

were compared to those of existing and proposed wing configu-

rations, but the strut-braced design demonstrated some superi-

orities.  CP Aeronautics will employ advanced technologies 

throughout the design to ensure that the design remains com-

petitive in the constantly changing airline industry.  CP Aeronau-
tics presents the CP-01 Planeteer (plan-e-teer). 

 

 

 Boeing 737-800 
Source: Jane’s All the Worlds 

Aircraft 
737 Airplane Characteristics for 

Airport Planning (Boeing web-
site) 

Planeteer Airbus A320 
Source: Jane’s All the Worlds 

Aircraft 
Specification Airbus A320  

(Airbus website) 

Passengers  

(single class) 

189  175 179 

Maximum 

Takeoff Weight 

155,500 lb 169,755 lb 131,381 lb 

Takeoff Dis-

tance 

6,890 ft 4,800 ft 7,385 ft 

Cruise Speed Mach 0.785 Mach 0.80 Mach 0.78 

Nominal 

Range 

2,100 nm 1,200 nm 3,200 nm 

Maximum 

Range 

3,900 nm 4,800 nm  

Aircraft 
Fuel  for 2200nmi mission  at RFP 

payload (lbs) 

CP-01 30,966 

737-800 ~41,700 

A320 ~37,080 

CP-01 Strut Braced Wing 
CP Aeronautics chose a strut-braced wing (SWB) design for the 

CP-01 because of it’s potential weight savings.  The SWB wing 

works by lowering the shear force and moment experienced by 
the wing during a positive load (lift) since the strut will carry 

most of this load.  With these decreased forced on the wing, the 

skin thickness required is lowered, and this leads to the weight 

savings (see figures below). 

However, during compressive loads, the strut is in danger of 

buckling.  To avoid this, a telescoping design is used.  During 
negative loads, the wing acts as a cantilever beam and if it de-

forms due to that negative load the main member of the strut 

will simply telescope into itself and therefore there is no danger 
of buckling. 

CP-01 Planeteer 

Biofuels 
Chemical Composition of Various Biofuels Source: “Biofuels: An Alternative to U.S. Air Force Petroleum Fuel Dependency” 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

CP Aeronautics carefully considered a wide range of biofuels to 

use in this study per the RFP guidelines.  These included first 

generation biofuels such as vegetable oil and ethanol from sugar 

cane as well as second generation biofuels like ethanol derived 
from cellulous.  The most important requirements for choosing 

the best biofuel to use were energy content, the feasibility of 

mass production, and compatibility with the broad range of envi-
ronments airliners are expected to operate in.  Biofuel made 

from algae, also known as algae fuel, was chosen as the best 

option following substantial research.  The chemical properties 
of this biofuel are very similar to that of Jet-A; so similar in fact 

that a recent paper published by the United States Air Force re-
garding the use of algae fuel shows the chemical properties of 
algae fuel as nearly identical to those of Jet-A.  The specific 

chemical composition of algae fuel and other alternative fuels 
are summarized in the table. 

Fuel 
Specific Energy 

MJ/kg 
Energy Density 

MJ/I 
Boiling 

Point °C 
Freezing 
Point °C 

Viscosity at 
40°C 

Jet Fuel 43.2 34.9 150-300 <-40 1.2 

Algae Jet Fuel # # # # # 

Biodiesel 38.9 33.9 >400 0 4.7 

Ethanol 27.2 21.6 78 -183 1.52 

Butanol 36 29.2 118 -89 3.64 

# Algae jet fuel properties similar to jet fuel 

Boeing 


