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When the shuttle Discovery returns to space with alaunch set for this afternoon, it will be
with the help of an aluminum twin in Cheektowaga.

The model -- 3.5 percent of actual size -- was the focus of aerodynamic tests that began in
December at a high-speed wind tunnel on Genesee Street. CUBRC, the government
contractor that operates the tunnel, examined design problems that caused the crash of the
shuttle Columbia 21/2 years ago, officials said.

As aresult, the Discovery has been modified to fly without the insulating foam that broke
off Columbia's body and smashed into its wing, officials said.

"We ran the tests to determine if it was safe (to remove the foam) -- it was,” said Jerry
Borrer, aero-thermal engineer at NASA's Johnson Space Center in Houston. Borrer
worked with CUBRC to study the heat implications of leaving off the protective foam.

The tunnel tests, costing about $3.5 million, were part of NASA'stwo yea! r, $1 billion
redesign effort, officials said.

Not technically awind tunnel, the Large Energy National Shock Tunnel on Genesee
Street uses controlled explosions of gas to briefly simulate flight conditions to speeds of
nearly 13,000 mph -- the world's fastest aerodynamic test site, director Michael S. Holden
said.

With a staff of 20 technicians and engineers, the shock tunnel is one of a complex of test
facilitiesin a 69-acre site opposite the Buffalo Niagara International Airport that tracesits
roots back to Curtiss-Wright Aircraft Co.

Together the CUBRC facilities and wind tunnels operated by Calspan Corp. in the same
complex make the Buffal o region a center of aerodynamic testing, known to aircraft
engineers around the world.

In May, more than 100 wind tunnel experts from 21 nations gathered in Cheektowaga
when Calspan hosted a meeting of technical societies.

At Holden's shock tunnel, a gust of compressed gas blows past the model wit! h abang
like a cannon shot. Sensors on the model record the heat prod uced on the craft, while
high-speed optical equipment examine the air-flow around it.

"It's all over in less than a second," Holden said.

The shock facility has two tunnels of thick steel, shielded behind concrete walls at the
CUBRC site.

The tests found that the shuttle's launch speed of over 2,000 mph could heat the struts that
attach the craft to its giant boosters to 1,600 degrees. That's approaching red hot, but not



extreme enough to cause the struts to fail. Cameras will be looking for debris burning off
the shuttle as it launches from Cape Canaveral, Fla

Insulation had broken off and hit the shuttle before; but on the Columbia, the damage
occurred on acritical part of the wing, Holden said, an area that bore the brunt of the
craft's re-entry to the atmosphere.

"Hot air went into the hole in the wing and cut the spar like atorch,” he said.

Work on the design changes was performed under stepped-up time pressure to
accommodate! NASA -- project engineer Tim Wadhams remembers running five tests on
Christmas Eve.

In addition to examining the insulating foam, CUBRC studied the heat pattern on the
shuttle's wing and the in-flight breakup of ice that forms on its super-chilled fuel tanks.
That involved making ice blocksto NASA specifications and blowing them back into the
steel wall of the tunnel with aforce equal to an explosive device, Holden said.

Formerly called the Calspan-UB Research Center, the government-owned shock tunnel is
operated by the CUBRC under a contract with the U.S. Army.

CUBRC and a neighboring company called Calspan in the complex study air flows on
ballistic missiles, supersonic jet engines, fighter jets -- and the occasiona downhill skier
as well as the space shuttle. Olympic skier Picabo Street trained in one of the complex’s
low-speed wind tunnelsin 1998 before winning a gold medal at Nagano, Japan.

Once related to Calspan Corp., non-profit CUBR! C is now separate from it following a
series of corporate spinoffs.

Calspan recently returned to local ownership in February as managers bought the
operations from General Dynamics Corp., with operations including auto crash testing
and flight research as well as wind tunnel testing.

Now, Calspan is carrying out another high-profile flight program next door to the shuttle
tests, looking at the aerodynamics of the military's next-generation fighter jet.

Calspan has been running a one-fifteenth scale model of Lockheed Martin's F-35 Joint
Strike Fighter in its "transonic" wind tunnel in an approximately $1.7 million course of
testing over three months, director Roman Paryz said.

The "transonic" tunnel is capable of subsonic or supersonic tests, with air speeds up to
1.3 times the speed of sound, or about 1,000 mph. Two motors, each with more than
10,000 horsepower, spin fans 27 feet wide, aming the flow of air into atest chamber
eight feet high.



On Tuesday technicians continued systematically measuring air flo! ws over the F-35
model. Electronic technician Bob Whelan gradually pitched the craft's nose up to an
angle of 34 degrees, at which point the model shuddered in the blast of air against its
upturned wings. Initial versions of the F-35 are due for their first flight in 2006.

"We make no judgment on whether adesign is good or bad,” Paryz said. The tunnel's job
isto collect the data on the craft's aerodynamic properties at different air speeds and
positions, he said.

First commissioned in 1947, the Calspan tunnel has performed 6,500 hours of testing on
the joint fighter program since 1995, Paryz said.
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Michael S. Holden examines the aluminum scale model of the space shuttle that was
tested in Cheektowaga.
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