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The RASAero II Aerodynamic Analysis and Flight Simulation Program 
 

RASAero II is a combined aerodynamic analysis and flight simulation software package for 

model rockets and high power rockets, amateur rockets, and sounding rockets.  RASAero II can 

also be used for predicting aerodynamic coefficients for use in other flight simulation programs 

for orbital rockets. 

 

The RASAero II aerodynamic prediction methods are the most accurate available for model, high 

power, and amateur rockets, and are of equivalent accuracy to professional engineering method 

aerodynamic analysis codes used for missiles, sounding rockets, and space launch vehicles. 

 

The RASAero II aerodynamic predictions include drag coefficient at zero degrees angle of 

attack, drag coefficient with a non-zero angle of attack, lift coefficient and normal force 

coefficient with angle of attack, for both power-on (thrust phase) and power-off (coast phase).  

Center of pressure is predicted both as a function of Mach number and as a function of angle of 

attack.  Aerodynamic coefficients are predicted for the subsonic, transonic, supersonic, and 

hypersonic flight regimes, from Mach 0.01 to Mach 25.  For subsonic center of pressure the 

standard (for model and high power rockets) Barrowman method can be used, or the Rogers 

Modified Barrowman method can be selected which includes a more accurate body normal force 

slope with angle of attack (CNalpha) at low angles of attack, inclusion of the body in the 

presence of the fins interference factor (Kbf) left out of the Barrowman method, and body 

viscous crossflow for forward movement of the rocket center of pressure with angle of attack.  

The effects of fin sweep angle, fin airfoil, nose cone shape, and nose and fin bluntness are 

included in the transonic, supersonic and hypersonic aerodynamic predictions.  Airfoil options 

include hexagonal, NACA, double wedge, biconvex, hexagonal blunt base, single wedge, 

rounded, and square leading edge airfoils.  The drag from launch lugs, rail guides, and launch 

shoes is included.  The rail guide drag model for model and high power rockets is particularly 

accurate.  The forward movement of center of pressure at high supersonic to hypersonic Mach 

numbers is predicted, an important effect for fin-stabilized rockets flying up to and over Mach 3, 

where depending on fin design by Mach 5 the Center of Pressure can move up to 60-70% of the 

body length from the nose. 

 

Two flight simulation options are available in the RASAero II software, a 2 degrees-of-freedom 

trajectory simulation with no wind, and a 3 degrees-of-freedom trajectory simulation with wind 

that includes dynamic stability and weathercocking of the rocket into the wind.  If no wind is 

entered then the 2 degrees-of-freedom trajectory simulation is selected, if a wind is entered then 

the 3 degrees-of-freedom trajectory simulation with dynamic stability and weathercocking is 

selected.  Thrust of the rocket motor is varied with altitude using the entered thrust curve, the 

altitude of the rocket, and the exit diameter of the rocket motor nozzle.  All of the flight 

simulations include either ballistic or parachute recovery.  If a parachute recovery is selected, 

there is a recovery event at apogee (deployment of a small drogue parachute or the main 

parachute), and if selected there is a recovery event at a user-specified altitude above the ground 

(deployment of the main parachute after descending on a drogue parachute). 

 

When the flight simulation portion of the software is run, the aerodynamic coefficients for the 

rocket are calculated during each time step based on the rocket Mach number, angle of attack, 

Reynolds number based on the altitude of the rocket, and whether the rocket is flying in the 

motor thrust phase (power-on) or the coast phase (power-off).  For the 3 degrees-of-freedom 

trajectory with dynamic stability and wind, both static and dynamic stability derivatives for the 
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rocket are calculated, including rocket aerodynamic damping coefficients and the jet damping 

coefficient from the rocket motor thrust during the powered flight phase. 

 

A scale drawing of the rocket is produced by RASAero II  based on the entered rocket geometry.  

Extensive plots of the aerodynamic data for the rocket are produced, with the rocket aerodynamic 

coefficients plotted versus Mach number and angle of attack.  Extensive plots of the flight 

simulation results are also produced, including the recovery phase of the flight. 

 

 

Entering a Rocket into RASAero II  
 

 

Main Screen 
 

To run the RASAero II software, the User double clicks on the RASAero II Icon on the computer 

desktop shown in Figure 1.  After double clicking on the RASAero II icon on the computer 

desktop, the RASAero II Main Screen will appear as presented in Figure 2.  For a new rocket the 

user immediately starts building the rocket by selecting a nose cone, and then adding a body tube.  

Fins and rail guides, launch lugs, or launch shoes are then added to the body tube.  As will be 

detailed in later sections, a fin canister can be added with fins mounted on the fin canister, a 

boattail can be added at the base of the body tube, or one or two additional booster stages can be 

added. 

 

 

 
 

Figure 1 ï RASAero II Icon on computer desktop. 
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Figure 2 ï RASAero II Main Screen. 

 

 

As shown in Figures 3 and 4, to load an old, previously saved rocket, or to load a file from the 

previous RASAero software, click on <File>, and then <Open>, and then select the file to be 

opened. 
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Figure 3 ï Opening a file in RASAero II. 

 

 

 
 

Figure 4 ï Opening a file in RASAero II (continued). 
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Rockets saved on the previous RASAero software, saved as .ALX1 files, can be loaded into the 

RASAero II software, and then saved in the RASAero II .CDX1 file format. 

 

The Select Motor File feature will be described in the RASAero II Rocket Motor Database and 

the User-Selected RASP Motor File sections. 

 

As shown in Figure 5, and as will be detailed in a later section, RockSim rocket files (.RKT 

format files) can be loaded into RASAero II by selecting <File>, then <Import>, and then 

<RockSim> to load the RockSim file. 

 

 

 
 

Figure 5 ï Importing a RockSim file into RASAero II. 

 

 

Some example rockets are stored in the Examples directory in the /My Documents/RASAero II 

directory. 

 

After the input data for the rocket is entered, as will be detailed in later sections, or the input data 

for a previously saved rocket is modified, the rocket can then be run to generate aerodynamic 

data or to run the flight simulation.  After the runs are completed, as shown in Figures 6 and 7 the 

rocket can be saved by selecting <File>, and then <Save> or <Save As> to save the rocket under 

the old name or a new name.  All RASAero II rocket files have the extension .CDX1, and are 

stored in the /My Documents/RASAero II directory. 
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Figure 6 ï Saving a rocket in RASAero II. 

 

 

 
 

Figure 7 ï Saving a rocket in RASAero II (continued). 
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Nose Cone Inputs 
 

To begin entering a new rocket into RASAero II, first the nose cone is entered by clicking on the 

Nose Cone Icon as shown in Figure 8.  The RASAero II Nose Cone Inputs which are displayed 

after clicking on the Nose Cone Icon are shown in Figure 9.  The available nose cone shapes are 

conical, tangent ogive, Von Karman ogive, power law, LV-Haack, parabolic, and elliptical.  If 

the power law nose cone is selected, then the power law exponent ñnò must be entered.  The nose 

cone base diameter and length are entered, and a blunt (spherical) nose tip can be added by 

entering a nose tip radius.  The inputs are saved by clicking on the <Save> button, or cancelled 

by clicking on the <Cancel> button. 

 

 

 
 

Figure 8 ï Nose Cone Icon. 
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Figure 9 ï Nose Cone Inputs. 

 

 

Body Tube, Fins and Rail Guide/Launch Lug/Launch Shoe Inputs 

 

The rocket body tube is then added to the nose cone by clicking on the Rocket Body Tube and 

Fins Inputs Icon, as shown in Figure 10.  Once the Rocket Body Tube and Fins Inputs Icon has 

been clicked on, the rocket Body Tube, Fins, Rail Guide/Launch Lug/Launch Shoe and 

Protuberance Inputs will appear as shown in Figure 11.  The Protuberance Inputs will be 

described in the Protuberance Inputs section. 
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Figure 10 ï Rocket Body Tube and Fins Inputs Icon. 

 

 

 
 

Figure 11 ï Rocket Body Tube, Fins, Rail Guide/Launch Lug/Launch Shoe and 

Protuberance Inputs. 
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The Fin Inputs button is then clicked on, to open the Fin Inputs shown in Figure 12.  If there are 

no fins on the body tube, the Fin Inputs button does not need to be clicked on, and no fins will be 

added to the body tube.  The inputs are saved by clicking on the <Save> button, or cancelled by 

clicking on the <Cancel> button. 

 

 

 
 

Figure 12 ï Fin Inputs. 

 

 

Note on the Fin Inputs shown in Figure 12, ñL.E. Diamond Airfoil Lengthò is the Fin Airfoil 

Leading Edge Diamond Airfoil Length, and ñT.E. Diamond Airfoil Lengthò is the Fin Airfoil 

Trailing Edge Diamond Airfoil Length, both of which will be defined in the Fin Airfoil Inputs 

section. 

 

The Body and Fin Inputs geometry definitions are presented in Figure 13.  All dimensions are in 

inches. 

 

Note in the Fin Inputs in Figure 12, and the Fin Inputs geometry definitions in Figure 13, that the 

ñDistance from the base of the tube (in)ò input is for the start of the fin (where the fin leading 

edge intersects the body tube), and is the distance from the start of the fin to the bottom of the 

body tube. 

 

The Fin Inputs are saved by clicking on the <OK> button, or cancelled by clicking on the 

<Cancel> button. 

 

 


