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In 1987 and 1992, two important flight tests to demonstrate the application of natural laminar 

flow (NLF) for regional transport aircraft were performed. First, the DLR research aircraft 

VFW614 ATTAS was equipped with an NLF glove on the upper side of the starboard wing 

within the German national TLF project [1], [2]. The flight tests showed that laminarity can 

be achieved for Reynolds numbers up to 23 million and Mach numbers up to 0.67 [5]. 

 

 
Figure 1: VFW614 ATTAS aircraft with NLF glove. 

 

Driven by the success of this flight test, a second NLF flight test was performed in 1992 

within the European ELFIN project. For this test, an NLF glove for both the upper and lower 

side of the starboard wing was mounted on a Fokker 100 aircraft [3], [4]. This test extended  

 

 

the region for which natural laminarity was studied to Reynolds numbers up to 30 million and 

Mach numbers up to 0.80. An evaluation with different linear stability theories was later 

Figure 2: Fokker 100 aircraft with NLF glove. 
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performed within the European follow-on project ELFIN II [5]. The conclusion of both tests 

was that natural laminar flow is possible for  

 

• leading edge sweep angles below 23
0
,  

• Mach numbers up to 0.75, and 

• Reynolds numbers up to 25 Million. 

 

After the F100 tests, no further large-scale NLF flight test was performed in Europe, so that 

these results form the basis for today’s design of NLF wings in Europe [6, Fig. 2]. 

 

During the two flight test campaigns, forward and backward facing steps were simulated with  

 

 

the help of foils attached to the gloves, as, for example, shown for a forward facing step in 

Figure 3. In this paper, we will present results of both flight tests on forward and backward 

facing steps. Furthermore, we will propose a new criterion for allowable step sizes. 
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Figure 3: Arrangement on a foil on the upper side of the F100 glove. 


