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Fig. 3 Comparison of analytical and experimental thrust coef-
ficients for a Darrieus rotor.

three blades. The blades used in these studies were NACA
0012 sections having about a 6-in. chord. The resulting
Reynolds numbers for the blades were of the order of 3 - 103,
References 6 and 7 were used to check the analytical for-
mulations of Templin, Muraca, and Wilson and Lissaman.
The later analytical formulation was found to give the best
results when compared to the data. Figures 2 and 3 present a
performance comparison between analytical and ex-
perimental results. There still exist notable differences be-
tween theory and experiment.

Conclusions
Several conclusions concerning the analysis are to be made.
1) For perfect blade alignment (3=0), the average side
force is zero. If the angle (8 is not zero, a net force per-
pendicular to the wind will be developed.
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2) The reduced frequency (Qc/2V ..,) has the same value
for all test data used. The value is about 0.04, small enough
that the aerodynamics should be quasisteady unless static stall
is approached by the blades. Incorporation of the effects of
unsteady lift into the analysis will result in two effects. First,
the magnitude of the lift developed will be reduced. This will
result in lower predicted performance. Second, the lift will lag
the angle of attack. The principle effect of the phase lag is that
the rotor will experience a net side force.

3) Available test data covers power and overall force
measurements only. A wake velocity survey has not been
made by any of the investigators (Muraca’ made one tra-
verse). Since any aerodynamic theory for the Darrieus rotor
requires explicit knowledge of the induced velocity, a fun-
damental piece of information has yet to be obtained.

4) Wind tunnel tests to date have been made at low blade
chord Reynolds numbers. A larger Darrieus rotor (diameter
of the order of 100 ft) is expected to have chord Reynolds
numbers on the order of 10¢. This increase in Reyonlds num-
ber is expected to yield lower sectional drag coefficients and
higher sectional lift coefficients. Both of these effects will in-
crease the performance of the Darrieus rotor by a significant
amount.
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Announcement: 1976 Author and Subject Index

The indexes of the four AIAA archive journals (AI4A Journal, Journal of Spacecraft and
Rockets, Journal of Aircraft, and Journal of Hydronautics) will be combined and mailed separately
early in 1977. In addition, papers appearing in volumes of the Progress in Astronautics .and
Aeronautics book series published in 1976 will be included. Librarians will receive one copy of the
index for each subscription which they have. Any AIAA member who subscribes to one or more
Journals will receive one index. Additional copies may be purchased by anyone, at $10 per copy,
from the Circulation Department, AIAA, Room 730, 1290 Avenue of the Americas, New York, New

York 10019. Remittance must accompany the order.
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