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Figure 5.18 :
oy e Mass flux as a function of
0 0.5 1.0 1.5 2.0 2445 M, for a perfect gas with
My =ulc, Y = 1.40.

In terms of My, the normalized mass flux becomes, from (5.62),

U + 1 v — 1 1/(r-1)
P: = M*(V - Y > Mg) (5.65)

Wwhich is shown in Fig. 5.18. This illustrates the maximum at M =
M, = 1. For low Mach numbers, the curve rises as a straight line,

Cc sesponding to the linear increase i mass flux with speed for incom-
©otc = rar _ A/70 L 1N, — 11 the mass flux is
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NASA fails to fly fastest plane

EDWARDS AIR FORCE BASE, California (CNN) -- The X-43A, a "hypersonic¢" experimental aircraft
attached to a Pegasus booster rocket, failed the first of three planned test flights Saturday.

The flight plan called for the X-43A fo separate from the booster rocket and free-fall back to earth in about
10 seconds, landing in the Pacific Ocean. Instead, the aircraft fell directly into the ocean.

The aircraft was launched 95,000 feet above the Pacific Missile Test Range here, from a NASA B-52.

NASA had hoped the aircraft would reach speéds up to seven times the speed of sound, or almost 5,000
miles per hour.

Two other planned test are now on hold, officials said.

The hypersonic combustion engine technology, an elusive engineering goal for decades, could someday
allow craft to fly 10 times faster than the speed of sound, a pace now reserved to conventional rockets.

It's called "scramjet" technology, and it relies on air-breathing engines instead of rocket power to achieve its
tremendous speeds. Currently, the SR-71 holds the title as the fastest air-breathing plane in the world. It has
cruised slightly above Mach 3, or three times the speed of sound. A plane flying at the speed of sound can
travel a mile in about five seconds.

Two other tests of the of the $185 million Hyper-X flight research program planned for later this year and
late next year, have been put on hold. '

MicroCraft, Inc. of Tullahoma, Tenn., is the industry partner chosen by NASA to construct the X-43
vehicles. Orbital Sciences Corporation's Launch Vehicles Division in Chandler, Ariz. will construct the
Hyper-X launch vehicles. '

The proposed X-43 hypersonic plane would be a marked improvement over a conventional
rocket-powered craft, NASA said. The former uses atmospheric oxygen to combust its fuel.

But the latter must carry its own supply of the element, considerably increasing its weight. Hypersonic is
defined as traveling at a speed equal to about five times the speed of sound or greater.

The scramjet has a simple mechanical design with no moving parts. Rather than using a rotating
compressor like a turbojet engine, the forward movement compresses air into the engine.

Fuel, in this case hydrogen, is injected and the expanding hot gases from combustion accelerate the exhaust
air and create thrust.

Scramjet technology could also allow more traditional aircraft to greatly reduce flight times and costs.
Practical applications could be possible within decades, according to NASA.
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The fastest

plane on earth?
Vince Rausch,
project manager
for the NASA
X-43A, an
experimental
aircraft designed to
fly up to seven
times the speed of
sound, poses with a
scale model of the
aircraft during a
press briefing at
Edwards Air Force
Base, in the
Southern California
desert. The aircraft
will be dropped
from a B52 bomber
over the Pacific
Ocean off the 6
California coast

during its maiden

flight in mid-May.
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