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A simdy was conducted wsimg ihe comprehensive analysis CAMEBAD 1w explore performanee enhapcements io larme
rotorerall. The aircrall considered were a 125 Fool diameter sis-baded rotor helicopier and an 85 Fool diameder [oor-
bladed rodor (il rofor. The ohjectives were io reduce power required and increase maxinum L The eflfeets of improved
alrfalls and setive controls were [mvestigated, Adrfolls with higher msocmam B0 and with redoeed dreag were nvestigated,
Resulis showed a moderate improvement in the maximum Wi eapabdlity for the helicopter amd 8 large improvement for the
Ui rotor, For thi: helicopien, 2rey imdividuoal blade control resolicd in modest pover savings in erotse fight, which e reaseod
with comired amplitwde and forward speed, The optimiem phase for the individoal blade comtrol was relatively insensifive fo
bl amplitmde and Forward speed. The influenees ol active twist, inereased chord, imerements in airfoll properties, and Hiil

rabor tip extensboms were alse lvestigaied,

Intreduction

O of the challenges Dkely 1o face the roloreral industry in
the Muture 15 desgning @ new generalion of tramsport roedorcralt
that are signaficantly Larger than current models, As rodor size
increases, the scaling issues become more severe anmd the Mrac
tion of gross weight required Tor rotor and rolor controls in
creases. As a resull, large rolorerall use high disk lcading 1o
reduce rotor size and weight. However, high disk loading im
pacts bodh performance Chigh induced poswer) and operaticnal
suitability (high downwash velocity), The technology chal-
lenge s o enable large, low disk-loading rotors with afford-
ahle weight fractions.

Oine or several enabling rotor technologies will likely be re-
quired to produce the performance gains and weight savings
necessary For a cost-eflective larme rotorcraft. Such technolo-
mes must provide greater maximum thrust from a given blade
arca and reduce the poswer regquired o achieve a given level of
thru=t. These performance improvements mus=1 be attained for
the =ame or less weight for a given blade and disk area. This
will resull in less rotor and rotor controls weight o atlan o
mven maximum thrust capability.

The purpose of the cumrent study was o examine posabilities
for rodor aeromechanics performance improvernents and gain
understanding of howy these blade element level technologies
interact to produce inbegrated rotor perfomance. This under-
standing will be used to puide future research.

Approach

The approach taken in thas imvestigation wes o design large
rotoreralt (both helicopter and il rotor versions) based on ad-
vanced technelogy goals, and determine the rotor perl ormance
for these designs. The LR, Army Fodary Wing Vehicle (HAWY)
Technology Development Approach (TIA) poals Tor FY05S
were used For all retorcraft components. This established tar-
gets For rotor performance wang advimeed technology, The
sizconid phose was o examine what performance enhancements
might be pchieved usang specific advanced rolor concepls

The design misscn profile Tor these rolorenall was a 20-0n
lussd, S0HF Kmomissaon radius, on an “Army hot day™ (40000
RASL and 957 Fi The vertical takeodT requarement was Hover
Ot of Ground Effect (HOGE) an 95% of Maximuem Foted
Power (&R an an “Army hot day” The cargo compartment
af these rotoreralt had 1o be the same as that of a C- 130 rans
part, 1005 9% 40 Teet, Advanced technology rotorerafi designs



