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PROGRESS REPORT NO. 3
(Covering Period November 1, 1951, to January 31, 1952)

Projects M937 and MO3T7-A

The final drawings of the wing-body interference model have been
completed, checked, and sent to the shop. An assembly drawing of the model
is presented in Fig. 1. The body will be a 2-inch diameter cylindrical tube
with a hk-inch section between the trailing edge of the wing and the sup-
porting strut. These distances were chosen in. order to insure that all
distrubances from the nose of the body will have died out at the region of
the wing and in order to give a sufficiently long afterbody to test the
downstream effects of the wing. The nose of the body is detachable so that
it can be altered if it proves unsatisfactory for any reason, and also if at
some later time it is of interest to put fins or other wings there.

The orifices will be located on the body in "rings" swept back at
40°. These rings will be located at 1/2-inch intervals with alternate rings
having orifices at 5°, 15°, 30°, 50°, 75°, and 0°, 10°, 20°, Lo°, 60°, 90°.
With a fore-aft motion of the body of 1 inch in steps of 0.1 inch, an es-
sentially continuous pressure distribution can be obtained for all the
angular stations around the body.

The wings are of 2-inch chord, flat on one side and double wedge
on the other. By turning the wings over, a comparison of the flat plate and
camber effects can be made. Twelve orifices are provided on the wing in the
juncture region go that theory and experiment can be compared at these points,

Computations of the solution for the shock-cylinder intersection
study heve been started using the Nielsen-Matteson Theory (given in NACA
RM A 9819), According to this theory, the cylindrical body is divided into
rings of width 1/5 the diameter of the cylinder. These rings in turn are
divided into eight equal areas around the surface. In order to cancel the
normal velocity induced by the shock wave at these areas, the areas are
imagined to have wedges located on them that slope in the axial direction.,
The wedge slope at any station is adjusted so as to cancel the normal vel-
ocity induced by the shock wave at that station plus the total effect of all
the wedges upstream of that wedge. Nielsen and Matteson give the tables
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and data necessary to compute the wedge slopes everywhere on the body. This
part of the computation has been completed and checked.

In order to compute the velocity components induced on the surface
of the cylinder due to the wedges, it is necessary to know what tangential
and axial velocities are induced by each of the wedges at the other stationms.
The tables necessary to compute these were not given by Nielsen and Matteson,
gince they were interested in the effects in the wing plane and not on the
surface of the body. It is, however, not too difficult to calculate these
influence effects from the data compiled by Nielsen and Matteson for the cal-
culation of the normal velocities induced by the wedges. These data were
obtained from Nielsen at Ames Laboratory and part of the calculations of the
tangential-velocity influence of the wedges have been completed.

Still remaining to be completed are the calculations of the exial
velocities induced by the wedges, and finally the axial velocity distribution
and pressure distribution.
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