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Abstract 
The article is focused on a sailplane wing sections. 
Methods of both computational and experimental 
research are presented. Major types of modern club 
class sailplanes flown in the Czech Republic are 
examined, their performance is analysed and a new 
project of sailplane and airfoils are introduced. An 
attempt to connect aerodynamic and structural 
properties of sailplane airframe to the optimization 
concept is presented. 
 
Motivation 
The aim of this project is to establish reliable methods 
of sailplane aerodynamic analysis. Evaluation and 
development of up-to-date numerical methods require 
further refinement of knowledge by means of 
experimental research. The proper airfoil selection 
and/or design, behaviour at the stall and during take-
off, influence of insect roughness and turbulators are 
the  topical problems. 
 
CFD 
Representative test cases are examined, showing the 
possibilities of Fluent and Xfoil codes. The numerical 
approaches are verified (Fig. 1) and used for design of 
wing airfoils (Fig. 2). 
 

 
 

Fig. 1   Measured and calculated polars, Wortmann 
FX73-170 airfoil, Althaus (1996), Xfoil 6.94 

 
 
 

 
 
Fig. 2   Comparison of polars, PW206-161 
              and Wortmann FX61-163 airfoils, Xfoil 6.94 
 
Experimental approach 
Wind tunnel testing at the Department of Fluid 
Dynamics and Thermodynamics CTU FME is focused 
on measurement of lift, drag and moment loading by 
means of tensometric balances and surface pressure 
distribution (Fig. 3), and visualisation using PIV 
method (Fig. 4). Two main wind tunnels are widely 
employed  (Fig. 5). 
 

 
 

Fig. 3   Measured loading along the chord of  
CTU PD-120 airfoil 



 

 
 
Fig. 4   Measured contours of velocity magnitude 

[m/s], PIV method, PD-120 airfoil 
 

 
 

Fig. 5   Test section of 1200x400mm 2D wind tunnel 
 
Aerodynamic and structural demands 
Performance, handling characteristics, strength and 
stiffness of airframe create conflicting demands. 
Aerodynamic parameters, such as airfoil thickness, 
aspect ratio and wing span have strong effect on 
structural weight and cannot be optimised alone.  
 

 
Fig. 6   Wing loading along the span, VSO10 sailplane 

at lift coefficient 0.67 (corresponding to 
airspeed 95 km/h), Glauert III software 

 
The club class gliders are used by lower-time pilots and 
as a transition for students first solo plane. Robust 
construction is expected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
New airfoils were developed aiming at optimum 
performance under various in-flight regimes of a club 
class sailplane, Fig. 7. Verified aerodynamic analysis 
methods (zonal approach of Xfoil and classic finite 
span wing theory) proved to be suitable for connection 
with structural aspects, which will be carried out within 
the departments involved in Aerospace Research 
Centre. 

 

 
 

Fig. 7   Project B4, wingspan 15 m 
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