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Reasons for Investigations

At the third meeting of the Subcommittee on

Aircraft Skis of the Associate Committee on Aeronautical

Research, it was decided that an attempt should be made

to develop a streamlined ski which would have lower drag

and better pitching moment characteristics than the

streamlined ski W.R.L. No. 72-5.

In previous investigations the method of

approach has been to take a ski which is known to have

good snow characteristics am to attempt to convert it

to a streamlined body without changing the ski bottom

or front.

In the work described in this report the problem

has been approached from another angle. Commencing with:
a streamlined shape that was known to have a low &ero-

dynamic drag progressive modifications were made until

& shape was arrived at that had good drag and pitching
moment characteristics and at the same time showed promise
of behaving satisfactarily on snow.

The recommendations given in N,R.L. Report No.
MM-57 pertaining to good snow performance characteris tios

were followed &s far as possible.
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Range of Tests

Tho tests were mede in the 9 ft. open jet wind-

tunnel at an air speed of 100 $t. per sec. using one-half

scale models, Seven different models were tested, drawings
and photographs of which are included in the report as '
follows:

Fig. 4 - Streamlined Shape N.£.C.2. No. 111 (see
Reference I)

Fig. 5 and 6 ~ Streamlined Shape i. «Cia. No. 111 with

horizontal fins. (Shape 1119)

Fig. 7 and 8 N.R.L. Streamlined Ski No. 102-1

N.R.L. Streamlined Ski No. 102-5

N.R.L. Streamlined Ski No. 102-2

N.R.L. Streamlined Ski Ho. 102-275.

Fig, 9 and 10 `

Fig. 11 and 18

Fig. 16 and 17 1
4
4
0

Ski shape 102-1 has the same plarform «és the

M.&.C.A. shape No. 111 up to the 40% point where the
horizontal teil begins. The profile of this ski is some-

what flatter than the original streamlined shave.

Ski shape No. 102-2 is a modified version of

shape No. 108-1, The difference is that the top of the

Ski has proportionatelylower ordinates then those of tne.

102-1 ski but the bottom ordinates are the seme as those

of the 102-1 ski. The 102-2 ski was tested with a ᙐᔆ tab

attached to the rear of the ski. ‘he tab was set at

angles of +15°, -15? ana 0°; this last case was found

to give the best pitching moment charactoristics. From

this fact another ski was evolved which was identical

with ski No. 102-2 except that it wes lensthened to in-

clude the 5" tab. This ski is known as Wo. 102-2L. Since

this ski was found to have the lowest. drag and the best

pitching moment characteristics it was chosen for more

extensive tests. This ski was testedin the presence of

a + scale model of the Hurricane wing (centre section)
some 7 feet in span. The wing was mounted in the wind-

tunnel in the correct position with respect to the ski

(see Fig. 18) but was not connscted to the ski in any way.
A test was made with the wing und ski moved together

over the range of dangles of attack and another test vas

made with the wing held at a fixed angle of attack of

+2° while the ski vas moved over the incidence range in-

dependently.

The reason for testing the ski in the above

manner was to see how it would behave with cither a trimming

or locking gear on it. The cass where the ski and wing

=
»
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are moved together assimilates a locked ski and the case
where the ski is moved independently with respect to the
wing assimilates a trimmed ski.

ᐝ The ski shape 102-5 has the same planform as
the airship R-101 up to the point of maximum width where

the horizontal tail begins. In the profile view it is

considerably flatter than the 102-2 ski, its maximum ordi-

nate (measured from the bottom of the ski) is 5.74" against
4.53" for the 102-2 ski (model scale).

In making each test, lift drag and pitching moments

on the ski were measured over a range of angles of attack

from -20° to +20° at intervals of 5°. ‘The moments about the
actual full scale axle position, which is in the same rela-

tive position as that of the model, were computed in each

ease from the forces and moments measured about the axis of

suspension of the model in the tunnel. The trimming gear

and axle should be enclosed in the case of the full-scale

ski.

3 The models 111, 1118, and 102-1 were suspended by

means of a 11/8" pipe passing through the model; the ends
of the pipe were fastened:to the two wind tunnel suspension

struts. It was suspected that the pipe interfered with the

flow on the tails of the ski models 102-2 and 102-3 and would

therefore give adverse readings. A new method of mounting

was adopted, using only one strut. The ski was attached

to the bottom of the strut by means of the standard N.R4L.

"barrol and cradle" method, The reference line for zero

angle of attack of all skis is a line through the nose and

teil of the skis. The axis of support in both methods was in

the samo vertical planc as the centre of the snow bottom

length.

The drag and lift of the pipe and struts in the

first method of mounting were measured in the presence of

the ski model in order to include interference effects. In

the second method, the drag and lift of the single strut `

were also measured in the presence of the ski model.

Results of Tests

The results of the tests are given in the accom-

penying curve sheets, All results are corrected and given

for the full-scale skis at a velocity of 100 m.p.h,. The

forces are given in pounds and the moments in foot-pounds.

It is assumed that the forces and moments follow the V@
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law so that they may be found at any other velocity by

ᑬ 2multiplying the ones at Y = 100 m,p.h. vy (ahs ) ᐤ
Fig. 1 gives a comparison of the lifts for all seven
models tested. Fig, 2 gives the drags for all models
and Fig. 3 the pitching moments.

~The 102-2 ski with a 3" tab set at zero degrees

is the most stabie ski, however,a tab of that sort would be

impractical in ground handling.

Fig. 13 shows the lift on the ski No. 102-2L
alone and in the presence of the wing for both the. wing

fixed case and for the case when wing and ski are moved
together,

Fig. 14 shows the drag of the 102-2L ski under

the same conditions as above and it will be seen. that the

minimum drag goes up appreciably due to wing interference.

Fig. 15 shows the pitching moments on the 102-2L

ski for these same three conditions. :

When the wing is fixed at +2° the ski tends to

become more stable than when tested in an isolated condition

but when the wing is moved with the ski it is definitely in

an unstable state. .

Conclusions

Ski No. 102-2L is considered to be the best ski

from an aerodynamic standpoint; the drag being almost as

low as the 102-2 ski while the pitching moments are con-

siderably more favourable, i.e. positive at negative angles

and negative or low positive moments at positive angles with

the zero moment near zero angle. It should be noted that

due to trimming difficulties the pitching moment is a very

important aerodynamic consideration.

Although the 102-2L ski is aerodynamically superior

to the N.R.L. 72-5: ski it is not known how this ski will

behave in snow. However, it is considered that any minor

modifications on the bottom of the ski that will give it

better snow characteristics or facilitate its manufacture

will not change the aerodynamic qualities appreciably.

o
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