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1 Introduction 
 

In report R443 (ref. 1) of the former Wind Energy Group of the University of Technology 

Eindhoven, about eighty airfoils are assembled which have been measured for low Reynolds 

numbers. A problem with this report is that it is probably no longer available and that most of 

the given airfoil graphs are too small for use in rotor blade calculations. Fortunately the 

original measuring points are given for almost all airfoils and using these points, new accurate 

graphs can be made.  

 Airfoils with a flat lower side are of interest for windmill rotor blades, especially if they 

are manufactured from massive wood. The Gö 623 airfoil which has a maximum thickness of 

12 % of the chord is used in all my present VIRYA-windmills with wooden blades. The 

characteristics and geometry of this airfoil are given in my report KD 35 (ref. 2).  

 For the Gö 623 and a lot of other airfoils, the flat lower side starts at 30 % of the chord. 

This means that the whole upper side and the front part of the lower side is curved. If the 

blade is made using a rotating cutter it means that one needs a cutter for the upper side and a 

cutter for the lower side of the airfoil. 

 For the Gö 711 airfoil, the flat lower side starts at 2.5 % of the chord. This means that 

no rotating cutter is required for the lower side of the airfoil because the little rounding off 

can be easily done by hand. The maximum thickness is 14.85 % of the chord and the lift 

coefficient at a certain angle of attack  is therefore a lot higher than for the Gö 623 airfoil. 

The maximum lift coefficient (Cl max = 1.5) is even higher than for the Gö 624 airfoil which 

has a maximum thickness of 16 % of the chord. The minimum Cd/Cl ratio is very low for the 

given Reynolds number which means that a rotor with a high maximum Cp value can be 

realised. The minimum Cd/Cl ratio is about 0.015 for Cl = 0.97 corresponding with  = 3.7°. 

The moment of resistance W (mm3) of a blade with a certain chord with a Gö 711 airfoil is 

more than a factor 1.5 larger than for a blade with a Gö 623 airfoil. 

 A disadvantage is that the Gö 711 airfoil has only been measured for a rather high 

Reynolds number of 4 * 105. Therefore it is advised not to use it for rotor blades with small 

chords for which the critical Reynolds values at low wind speeds are lower than about 3 * 105. 

 The Gö 711 airfoil is not very well known probably because it has only been published 

by F. W. Riegels in Aerodynamische Profile (ref. 3). Probably it is never used for windmill 

rotor blades. But I think it is worth wile to describe and test it because of its special shape and 

because of its very good aerodynamic characteristics. In report KD 289 (ref. 4) an alternative 

2-bladed rotor with stainless steel blades for the VIRYA-4.6 windmill will be described in 

which the Gö 711 airfoil is used. However, the rotor drawing has not yet been made and a 

rotor blade with the Gö 711 airfoil has not yet been tested. 

 

2 The Gö 711 airfoil geometry 

 

In table 1 the airfoil geometry is given for a chord of c = 100 mm, copied from page 3-76 of 

report R 443 D. The distance x is the value from the airfoil nose. The distance yu is the 

corresponding value for the upper part of the airfoil. The distance yl is the corresponding 

value for the lower part of the airfoil.  

 The airfoil geometry derived from table 1 (for yu corr.) is given on scale in figure 1 and not 

on scale in figure 2.  
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x (mm) yu (mm) yl (mm) yu corr. (mm) 

0 1.30 1.30  

1.25 4.0 0.02  

2.5 5.45 0  

5.0 7.75 0  

7.5 9.55 0  

10 10.95 0  

15 12.90 0  

20 14.02 0  

30 14.85 0  

40 14.6 0  

50 13.70 0  

60 12.25 0 12.25 

70 10.4 0 10.2 

80 8.05 0 7.7 

90 5.05 0 4.7 

95 3.24 0 2.9 

100 1.4 0 1.0 

 

table 1  Geometry of the Gö 711 airfoil for a chord c = 100 mm 
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fig. 1  Gö 711 airfoil for c = 100 mm (same scale for x-axis and y-axis) 
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fig. 2  Geometry of the Gö 711 airfoil for c = 100 mm (different scale for x-axis and y-axis) 
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The airfoil in figure 2 looks extremely thick but this is because of the different scale between 

the x-axis and the y-axis. This is done to create enough space to place the y-co-ordinates. 

Figure 1 gives the real shape (for the corrected values of  yu). 

 The airfoil thickness yu at x = 100 mm is 1.4 mm. This is much more than for the 

Gö 623 airfoil where yu = 0.3 mm or for the Gö 624 airfoil where yu = 0.5 mm. A large value 

of yu for x = 100 mm may result in extra noise production. A certain thickness of the trailing 

edge is required to prevent damage of the airfoil during manufacture or transport but I expect 

that yu = 1 mm is enough. So the airfoil has to be corrected a little near the trailing edge. The 

corrected values yu corr. are also given in figure 2 and table 1. It is expected that this correction 

has no influence on the characteristics. 

 If the real blade chord c is a factor i larger than 100 mm, all the x-values, y-values and 

corrected y-values of figure 4 have to be multiplied by the same factor i. 

 

3 The Gö 711 airfoil characteristics 

 

In table 2, the original measuring points of the Gö 711 airfoil characteristics are given which 

were copied from page 3-74 of report R 443 D. The angle of attack is  (°). The lift 

coefficient is Cl (-). The drag coefficient is Cd (-). The moment coefficient around the quart 

chord point is Cm0.25 (-). The quart chord point is lying at the flat lower side at a distance 

x = 25 mm from the nose. The direction of moment coefficient is defined clock wise if the 

nose points to the left side (see figure 7). Because the moment coefficient is negative, it 

means that the aerodynamic moment is working anti clock wise and therefore it has a 

tendency to decrease the angle of attack .  

 The Cl- curve, derived from table 2, is given in figure 3. The Cl value for  = -6.2° is 

very low but it is copied well from the table in report R 443 D. The Cl/Cd curve derived from 

table 2 is given in figure 4. The Cd- curve is given in figure 5. The Cm0.25- curve is given in 

figure 6. 

 

 

 (°) Cl (-) Cd (-) Cm0.25 (-) 

-14.1 -0.173 0.1640 -0.0174 

-11.6 -0.083 0.1275 -0.0350 

-9.0 0.009 0.0928 -0.0554 

-6.2 0.070 0.0587 -0.0912 

-4.2 0.284 0.0299 -0.1236 

-2.2 0.483 0.0165 -0.1174 

0.0 0.665 0.0142 -0.1145 

2.1 0.843 0.0134 -0.1089 

4.3 1.019 0.0153 -0.1070 

6.6 1.190 0.0235 -0.1060 

8.8 1.361 0.0297 -0.1061 

11.3 1.479 0.0476 -0.1110 

14.3 1.478 0.1078 -0.1270 

17.8 1.354 0.2090 -0.1460 

 

table 2  Cl, Cd and Cm as a function of  for Re = 4 * 105 
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fig. 3  Cl- curve for Gö 711 airfoil for Re = 4 * 105.  
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fig. 4  Cl-Cd curve for the Gö 711 airfoil for Re = 4 * 105. 
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 fig. 5  Cd- curve for Gö 711 airfoil for Re = 4 * 105. 
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fig. 6  Cm0.25- curve for Gö 711 airfoil for Re = 4 * 105 
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For pitch control systems, one often wants to know the moment coefficient around another 

point H than the quard cord point. Point H is lying at a distance p from the quart chord point 

and the line through the quard chord point and point H makes a clock wise angel  with the 

flat lower side of the air foil (see figure 7).  

 

 
 

fig. 7  L, D, M0.25 and Mh around point H at a distance p from the quard chord point 

 

It can be proven that the moment coefficient around point H, Cmh is given by: 

 

Cmh = Cm0.25 + p/c {Cl cos( + ) + Cd sin( + )}       (-) (1) 
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