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The control and stability derivatives of Yardstik to be used for simulation are generated 

using the Tornado software. Tornado is a 3-D vortex lattice program written in Matlab 

environment which makes use of the vortex lattice method for obtaining the forces and 

moment acting on the aerodynamic surfaces [2].  

From these forces and moment generated, we are able to obtain the stability and control 

derivatives with respect to different trim points in the angle of attack, angle of sideslip, 

angular rates and control surfaces deflection [1].   

 

1. Aircraft Geometry setup in Tornado 

We must first generate the Yardstik aircraft Geometry into the Tornado, by creating 

different panels to model the aircraft geometry. In this modeling, we only model the 

surfaces that generated aerodynamic forces, which are the: 

1. Wing 

2. Horizontal tail 

3. Vertical tail 

4. Rudder control surface 

5. Elevator control  surface 

 

Figure 1 shows the 3-D mesh of the Yardstik model in the Tornado. The Yardstik has 8 

degrees dihedral on its wings and the wings are mounted at positive angle of attack with 

the fuselage reference line (FRL). These details are modeled in the Tornado model.  

 

 

 

 

 



 

 

 

 
Figure 1. 3-D mesh of the Geometry of Yardstik model in Tornado 

 

 

2. Trim condition for analysis. 
The trim condition that we are using for the analysis and extracting the stability and 
control derivatives are based on the experience from flight testing the Yardstik aircraft 
that has been instrumented. The following is the trim condition that is used: 
 

Alpha 2 deg 
Beta 0 deg 
Airspeed 8 m/s 
p 0 deg/sec 
q 0 deg/sec 
r 0 deg/sec 
Rudder 0 deg 

Elevator 
 4 degrees 
(positive) 

 
 
 
 
 



3. Result 
Figure 2 shows the pressure coefficient plot for the run with the trim condition that is 
in the previous section.  
 

 
Figure 2 Plot of the pressure coefficient distribution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.1 Result for coefficients for forces and moments 
 

 
 

From the result above, we can see that the lift generated is about 5.5 N and this is almost 

equal to the weight of the instrumented Yardstik aircraft, which is 0.56 kg. Hence, this 

result seems to be reasonable for the trim flight condition where the weight is equal to the 

lift generated. 

 
 
 
 
 
 
 
 



 
 
 
 
3.2 Result for control and stability derivatives 
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