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Abstract. A comparison of predicted and measured aerodynamic characteristics of the original NACA 23012 airfoil and an airfoil 

with a trailing edge tab is presented. XFOIL code is used for prediction. It is shown that the modification of the airfoils only on the 

upper side at the trailing edge affects practically only moment characteristics. An example of the airfoil modification with zero 

moment coefficients is presented. 

 

Key words: airfoil, trailing edge tab, moment characteristics. 

 

Introduction 

 
Small changes in geometry near the trailing edge can 

make significant changes in pressure distribution and 

result in significant changes in the integral characteristics  

 
of an airfoil. One example of such trailing edge devices is 

a trailing edge tab (G. Reichert, S.N. Wagner, Fig 26). 

The trailing edge of the airfoil is the tab parallel to the 

chord, figure 1. 
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The modified profile has compared to the original 

NACA 23012 sections shape a slightly larger lift curve 

slope and a negative moment curve slope, whereas the 

original profile has a positive moment curve slope. The 

moment curve slope is very important for the damping 

characteristics and loads of helicopter blades. 

 

Comparison of calculated and measured data 

 
To check the possibility of predicting the influences 

of such a trailing edge tab, calculations were carried out 

using XFOIL, an interactive program for the design and 

analysis of airfoils [1]. The Reynolds number and 

turbulence level of the experiment are not presented in 

the article [2]. The Reynolds number and amplification 

ratio was varied to achieve good comparison of 

calculated and measured drag polar. Figure 2 shows the 

comparison of calculated and measured data of the 

original NACA 23012 airfoil and an airfoil with a trailing 

edge tab (long tab) at Re 2.0·106 and n=0.1 full 

turbulence flow. The calculation accurately predicts the 

influence of the trailing edge tab on the moment 

coefficient curve. 

 

 
Fig 1. Effect of trailing edge tab on characteristics of NACA 23012 profile at M=0.4 [2] 

 

 
 

                           
Fig 2. Comparison of calculated and measured data of original NACA 23012 airfoil and airfoil with trailing edge tab 

ORIGINAL LONG TAB 
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Calculation of influence of modification near 

trailing edge on airfoil characteristics 

 
Figure 3 shows the distribution of the pressure 

coefficient over the original airfoil and over the airfoil 

with the long tab at zero angle of attack. The tab affects 

the pressure distribution only in the region of the tab. 

There is a steep increase in pressure at the beginning of 

the tab. Figure 4 shows the friction coefficient 

distribution along the original airfoil and the airfoil with 

the tab. At the beginning of the tab, where drag rises, the 

friction coefficient drops, but it is still positive. This 

means that the boundary layer remains attached. That is 

why the integral boundary layer model captures the effect 

of the tab on the moment characteristics of the airfoil [1]. 

 

 

 

 
 

 

 

Fig 3. Distribution of pressure coefficient over original airfoil and airfoil with trailing edge tab at zero angle of attack 

 

 
 

 

Fig 4. Distribution of friction coefficient over original airfoil and airfoil with trailing edge tab at zero angle of attack 

 

The influence of airfoil modification on the upper 

and lower side on the moment characteristics was 

calculated separately. Figure 5 shows the moment curves 

of four variants. The first curve is for the original NACA 

23012 airfoil. The second curve corresponds to airfoil 

modification near the trailing edge on the lower side. This 

modification changes the camber of the airfoil near the 

trailing edge and the moment coefficient is more negative 

at all angles of attack. 

Most interesting is the modification on the upper 

side, the third curve in figure 5. The biggest influence of 

this modification occurs at low angles of attack, and there 

is no influence at high angles of attack. The reason for 

such behaviour is that the modified part on the upper side 

is in the separated region at high angles of attack. 

Figure 6 shows the pressure distribution of the 

original airfoil and the airfoil with the upper tab on the 

upper side at zero angle of attack. The pressure is 

different on the upper side near the trailing edge. Due to 

the decambering effect, the pressure distributions on the 

upper and lower side intersect, causing a down force in 

the vicinity of the trailing edge. That is why the moment 

coefficient is different at this angle of attack. 
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Fig 5. Influence of NACA 23012 airfoil modification on upper and lower side on moment characteristics (calculation XFOIL, 

Re=2·106, full turbulence) 

 

 
 

 

Fig 6. Distribution of pressure coefficient over original airfoil and airfoil with upper tab at zero angle of attack 

 

 
 

 

Fig 7. Distribution of friction coefficient over original airfoil and airfoil with upper tab at zero angle of attack 

 
Figure 7 shows the distribution of the friction 

coefficient along the original airfoil and the airfoil with 

the upper tab. At the beginning of the tab, where drag 

rises, the friction coefficient drops, but it is still positive. 

This means that the boundary layer remains attached. 

Figure 8 shows the pressure distribution of the 

original airfoil and the modified airfoil on the upper side 

at a 12° angle of attack. The modified part of the airfoil is 

now in the region of separated flow. Pressure distribution 

is nearly the same on both airfoils. The moment 

coefficient and even lift is the same for both airfoils at 

high angle of attack. 

It is therefore possible to control the slope of the 

moment coefficient curve with shape modification on the 

upper side near the trailing edge. 

An example is in figure 9, which compares 

calculated data of the original NACA 23012 airfoil and 

an airfoil with a modification on the upper side near the 

trailing edge that gives a zero moment coefficient. The 

difference is in the moment coefficient curve at low 

angles of attack when the moment coefficient is nearly 

zero. The lift curve is practically the same. The lift curve 

slope is slightly higher. 
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Fig 8. Distribution of pressure coefficient over original airfoil and airfoil with upper tab at 12º angle of attack 

 

 
 

Fig 9. Distribution of pressure coefficient over original airfoil and airfoil with upper tab at zero angle of attack 

 

Conclusions 

 
It is possible to predict the moment coefficient of an 

airfoil with a trailing edge tab using coupled potential 

flow and the integral boundary layer method. The lower 

part of the tab has a cambering effect and acts at low and 

high angles of attack. The upper part of the tab has a 

decambering effect and does not act at high angles 

because of separation. The lift curve slope with an upper 

tab is therefore slightly bigger. 

It is possible to control the moment coefficient of an 

airfoil with small modifications on the upper side near the 

trailing edge of the airfoil to achieve the desired value of 

moment. 
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