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the specific fuel consumption. However, the difference for a rather large change from
pressure ratio nine to pressure ratio six is quite small. The parts of the curves for flight
Mach number less than unity are drawn in broken lines, to indicate that the simple
theory does not correspond to a real situation, due to the neglect of expansion and
escape of the combustion products from the front opening of the duct. Thus, in general,
the idealized valveless aeropulse will give a specific consumption equal to 2 Ib/hr/Ib
of gross thrust in the supersonic region. Actually, of course, minor losses are in-
evitable and a valveless aeropulse will have a specific consumption somewhat higher
than this, i.e., between 2 and 3 Ib/hr/Ib-thrust. The higher value is the specific con-
sumption of the valved type, for example the German aeropulse for the flying bomb.

2. INCREASE IN THRUST COEFFICIENT

For the valveless aeropulse the throttling effect of the spring valve and the venturi
is eliminated and the pressure of air in the combustion chamber at the beginning of
combustion is twice as high as for the valved type. Since the temperature of the air is
the same as in the previous case, the density of air in the chamber is also twice as large
as for the valved type. Thus the mass of air flowing through a duct of given size will
be doubled. If the heat added per unit mass of air is made the same by using the same
combustion pressure ratio, the total heat added will be twice as large. On the other
hand, the specific consumption is lowered by a factor of two-thirds, as stated in the
preceding paragraph. Therefore, the thurst produced for a given size of the duct will
be three times as large as the valved type. Actually, if losses occur, the difference will
not be as large. However, it seems that a Cp as high as 1.0 for a valveless aeropulse
in supersonic flight can be considered reasonable.

CONCLUDING REMARKS

In the foregoing sections, the possibilities of further improving the aeropulse
are discussed. It seems that with these developments a lightweight aeropulse could
be made, with 2 weight as low as 0.16 1b/Ib gross thrust at sea level, especially at
high speeds. The specific consumption based upon the gross thrust could be lowered
to about 2 Ib/hr/Ib-thrust. However, to carry out these investigations, a supersonic
wind mnnel of large enough test section so that a complete aeropulse can be tested
with burning, is a necessity. The strongly pulsating flow around and inside an aero-
pulse indicates the close relation between the inside flow through the duct and the
outside flow around the duct. Therefore, only a complete model test with the model
submerged in an air stream can reproduce the correct flow conditions. Static tests,
or tests with air flow through the engine, would be misleading and unreliable.
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