e

- e e e o




National Research Council ~ Conseil national de recherches
Canada Canada

CAES T . G ISATS
AReronautical and Bibliotéque

Mechani cal d'aéronautique
Engineering Library et de génie mécanique

Report no.: (¢ 10
has been D downgraded to :
m de-classified
by(Name): m
Coo

Signature







tions e made to the area
dered in this




about

ed to

eriment




”ha
the a cwaf‘ and
were ot on dowels to “reJ*t ’
in plastic, This resw”n” rectangular »iucx of
was conveniently handled. The cut lines desired were scribed
block, and cutting was c ed Qut o6 8 hfudﬁLﬂ to these
ome practise; very good resul

mine
d

The required outline of the embedded model in the slice was sharply
ined by the paint line., This area was measured by means of & plan

In regions where the slope was changing very rapidly, 1/16 scale
were made, and the procedure repeated. This gave much closer estimates
e critical areas. In the case of the falring between the jet tail
owing to the lack of suitable models, geometrical layouts were made to d
mine the sections. This latter technique is considered to be practical 3
as an interim phase in preliminary drag estimates, owing to the difficulty
of laying out accurate oblique sections of complex shapes,

O

Photographs showing the number of models cut up to calculate
stributions for two Mech numbers, with five rotailon angles each,
enclosed in the appendix. Also shown are the details of some of the
used and examples of the oblique sections obtained.

be APPLICATION OF THE METHOD TO DRAG REDUCTION OF C-105 AIRCRAFT

Typical area distribution curves for the C=105 aircraft are shown in
Figure 2, for M = 1.50. The area of the stream tube entering the intakes
has been added to the fuselage area in front of the ducts, and an area
corresponding to the jet exhaust area has been addpd to the rear. These
areas are calculated to be 11 ft.2 and 22.4 ft.? respectively, at M=.1.50,

The curves shown have had modifications made to the intake
larger fairing added between the tail pipea, as illustrated by

drag coefficients, based on the wing area, are given as &
the angle of rotation © in figure 4, both for the original and
fuselages.

Integrating figure 4, the wave drag figures obtained are:-
Unmodified ACp = .0190
Modified ACp S 0119

Bused on the unmodified figure, a reduction of 37% in the wave drug has
been achieved. The major contribution to this lower drag has heen the
reduction of the slopes in the area distribution curves shown in figure

In reference 5, Holdaway reports that changes in the wave drag
cient resulting from area rule modifications of a given wing-body
tion tend to be underestimated when comparing the theory with the experiment.
It is thus expected that the reduction in the wave drag coeifACiert ncted
aebove should be fully realized.
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AVRO AIRCRAFT LIMITED

CROSS-SECTIONAL AREA DISTRIBUTIONS OF MODELS
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HOLDAWAY'S RESULTS
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(NOTE:- 24 TERM FOURIER SERIES USED)
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