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SONIC BOOM

A paper on supersonic transports must include mention of the sonic boom problem because of
its great potential effect on operation of the airplane. The need to carefully regulate climb-out and

descent paths to minimize boom has been adequately covered in m >ers. It is generally agreed
that the transition to and from supersonic speeds must occur at al of 35, 000 feet or higher.
Unfortunately, however, the ''boom' problem is not completely so adopting this operational
procedure. The boom created by a large supersonic airplane in h itude cruise will likely have a
higher intensity than people under the flight path of the airplane w: pt. Not only will the noise

level be in the range considered objectionable as defined by NASA subjective tests, but it will be at a
high enough level to cause some window damage.

The supersonic airplanes flying today can cruise supersonically at high altitudes and cause no
particular consternation below. The size of boom, produced by current equipment, is marked ''small
airplanes' on Figure 27. It is seen that at high altitudes the noise level is in the tolerable range.

The much larger supersonic airplane required for the transport job is not so fortunate. The effect of
lift, substantially negligible for the small airplane, becomes increasingly important as airplane
weight, and therefore lift, increases. The ''large airplane' or supersonic transport produces a boom
well up in the objectionable range at cruise altitudes of 70, 000 feet or higher. It must be concluded,
therefore, that the supersonic transport will be restricted to operations over water or land areas of
very low population density. This, of course, is the reason so much emphasis in the preceding
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FIGURE 27. SONIC BOOM

discussion has been placed on North Atlantic and other ocean routes. It would appear that supersonic
trips across the heavily populated U.S. A. are extremely doubtful.

FUEL CONSIDERATIONS

Fuel quality and price have always been important factors in airline operation and economy.
The highly refined and sensitive piston engine was more demanding than the turbine as regards fuel
quality. However, in the case of the jet engine, fuel price is becoming more important than ever
before. Thisis illustratedinFigure 28 which shows a breakdown of operating cost items for piston,
subsonic and supersonic jet transports. Note that the cost for crew and maintenance decreases
gradually from piston operation to subsonic and supersonic operation. Conversely, fuel cost is rapidly
increasing and represents approximately half the direct supersonic operating cost. Thus, it is obvious
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