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AN OSTIVjSSA PAPER 

SOME LAMINAR PROFILES 
FOR SAILPLANES 

by DR. F. X. WORTMANN 

(Editor's note: The original pa­
per was presented at the 1963 
OSTIV Congress at Junin, Argen­
tina, and was published in German 
in the "OSTIV Section" of the Nov., 
1963, issue of the Swiss Aero Revue. 
This translation of the paper was 
done by SSA member Oswin Nie­
huss and approved by Dr. W ort­
maml prior to its publication here.) 

Summary 
Test results of a group of four 

laminar profiles of various thick­
ness ratios are reported. These lam­
inar profiles are characterized by a 
wider laminar "bucket" (laminar 
flow region) than are achieved by 
the known NACA profiles, and have 
equal drag. Rcgarding the aerody­
namic characteristics, this profile 
group fits the requirements of soar­
ing flight in an almost optimum 
way. The polars of this group are 
matched in a manner such that an 
aerodynamically uniform, and at 
the same time '\vell-mannered," 
wing can he designed using this 
profile group, In addition, test re­
suIts of two profiles with simple . bl b fl 
varIa e cam er aps are reported,
which are especially designed forh f 
t e requirements 0 soaring flight. 
These profiles show alJproximately 
90 9501 1 d h I 
:... to:..., /0 ess rag t an t 1e pro­
files of the mentioned profile group 
and have a similar polar form. 

Introduction 
In a previous analysis of the influ­

ence of section polars on cross-
country flights (sec reference 1), 
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Fig. I. The four laminar airfoils described in this paper which feature 
wide laminar flow buckets in their polar curves. 
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it has been shown that section pol­
ars which exhibit a very wide lami­
nar region, or "bucket," are most 
suitable tor sailplanes. This conclu­
sion is indepcndent of the basic de­
sign of the sailplane. These section 
polars are the best solution, not 
only for conventional types, but 
also for sailplanes which are de­
signed for high cruising speeds. 
The development of section pro­
files for sailplanes, therefore, can be 
limited to onlv one tvpe of polar. 
How this pola}' type with moderatc 
drag but very wide laminar region 
can bc realized in practice using 
results received from the laminar 
wind tunnel of the Institute of Aero 
and Gasdynamik at the Institute of 
Technology at Stuttgart, is the sub­
ject of the report. (A more de­
tailed report, which was financed 
by the "Deutsche Forschungsge­
mein~chaft:' will he published 
soon.) 
Remarks on the Design of Section 

Profiles With Wide Laminar 
Region (Wide "Bucket") 

In previous reports (ref. 3 and 
4) the author has shown that the 
drag of laminar section profiles can 
be reduced considerablv in the re­

•
gion of thp turbulent boundarv 
layer bv eml)loying a concave ve­

.locitv distribution, if one controls 
careFullv the location of the point 
of transition (from laminar to tur­
hulent flow) with the aid of so-
called "Instabilisienll1gsstrecken" 
(surface length where the bound­

fX 61-184 
//FX 61-163 

About the Author 
Dr. Wortmann is associated 

with the Institute for Aero- and 
Gas Dynamics of the Techni­
schen Hochschule in Stuttgart, 
West Germany. He was the per­
son primarily responsible for the 
development of the low-turbu­
lence wind tunnel at Stuttgart 
which was uscd for the low Rev­
nolds number testing of the sail­
plane airfoils discussed in this 
paper. He is the only one known 
to he working in this field and is 
performing most valuable data 
for the furtherance of sailplane 
design. After reviewing the 
American translation of this 
paper, Bruce Carmichael, noted 
U. S. sailplane aerodynamicist, 
commented that he thinks this is 
the hest work ever done on sail­
plane airfoils and that all new 
sailplanes should use these sec­
tions due to their ohvious superi­
ority. 

Dr. Wortmann has suhmitted 
numerous tcchnical papers for 
recent OSTIV Congresses and 
has supplied Soaring magazine 
with some of his work. His "Con­
cerning an Improvement of the 
NACA 63-618 Airfoil," used on 
the Ka-6 sailplane, appeared in 
the May, 196~, issue. 

ary layer bccomes increasingly un­
stable). The application of this in­
stability length to sailplane airfoils 
is most important and also practi­
cal hecause of thc relativelv small 
Reynolds numbers of soaring flight. 
Because the drag of laminar pro­
files within the laminar region is 
always somehow dependent on the 
width of the "Bucket," one can dis­
pense with the possibility of drag 
reduction and instead widen the 
region of laminar flow (widen thc 
"bucket"). Of course, one will 
closely watch, while selecting the 
velocity distribution during the de­
velopment process, that the effec­
tive Reynolds numbers at the lower 
boundary of the bucket are two to 
three times greater than those near 
the upper boundary. 

Concentrating on as wide as pos­
sible laminar region (Bucket) dur­
ing the development process has 
two natural consequences, 1, it is 
hardly possihle to achieve a greater .1, 
maximum lift than that of the '(", 
NACA laminar profiles, and 2, the 
average aft location of the transi-
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