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Research Combustion Lab Facility Capabilities and 
Throughput Enhanced by New Test Stands 

A second test stand has been added to each of two test cells in the Research 
Combustion Laboratory at the NASA Glenn Research Center. This increased 
capacity will allow for faster buildup and transition between test programs 
supporting propulsion research, combustion studies, and advanced materials 
and structures evaluation. Cell 21 now has two stands capable of supplying 
gaseous or liquid oxygen, gaseous hydrogen, and gaseous or liquid hydrocar- 
bon propellants (see the following photograph). It provides smaller flow rates 
to support ignition system testing and subscale propulsion research. Cell 22 has 
two larger stands providing gaseous hydrogen and oxygen propellants, and 
also can supply high-pressure cooling water (see the photograph on the next 
page). It is used primarily to support research testing of high-temperature com- 
posite materials and structures at typical rocket engine operating conditions. 

In each cell, common controls oper- 
ate the majority of the valves feeding 
the two stands. Feed line switching 
is done downstream of the main con- 
trol valves by changing the connecting 
lines from the valve to the test article. 
Cell 21 also has auxiliary valve actua- 
tion on each stand to allow for close 
coupling at the test article. Each cell 
has a single data system that uses a 
central patch board to switch between 
the two test stands’ instrumentation 
configurations. Switching between 
stands can be done rapidly, in some 
cases on a daily basis depending on 
the complexity of the individual test. 

The two cells share gaseous oxygen 
and hydrogen supply trailers, and are 
typically run on alternating days or 
sometimes weeks. With the addition 
of the second stands, each cell can 
now accomplish more test prepa- 
ration activity while the other cell is 
running. The new stands allow for 
greater flexibility in scheduling tests 
and provide for more efficient means 
of utilizing “unplanned” downtime. 
If a particular test program is delayed 
because of test hardware delivery or 
operability problems, another pro- 
gram can be ready and waiting to 
take advantage of the available time. 

Test Cell 21: The original stand position is on the right. The new second stand is on the 
left, ready for pulse detonation engine testing. 
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Short Takeoff and Vertical Landing Capability Upgraded in 
NASA Glenn's 9- by 15-Foot Low-Speed Wind Tunnel 

The NASA Glenn Research Center supports short takeoff and vertical land- 
ing (STOVL) tests in its 9- by 15-FOOt Low Speed Wind Tunnel (9X 15 LSWT). 
As part of a facility capability upgrade, a dynamic actuation system (DAS) was 
fabricated to enhance the STOVL testing capabilities. The DAS serves as the 
mechanical interface between the 9x15  LSWT test section structure and the 
STOVL model to be tested. It provides vertical and horizontal translation of the 
model in the test section and maintains the model attitude (pitch, yaw, and roll) 
during translation. It also integrates a piping system to supply the model with 
exhaust and hot air to simulate the inlet suction and nozzle exhausts, respec- 
tively. Hot gas ingestion studies have been performed with the facility ground 
plane installed. 

The DAS provides vertical (ascent and descent) translation speeds of up to 
48 in./s and horizontal translation speeds of up to 12 in./s. Model pitch variations 
of +7", roll variations of +5", and yaw variations of 0" to 180" can be accom- 
modated and are maintained within 0.25" throughout the translation profile. 
The hot air supply, generated by the facility heaters and regulated by 
control valves, provides three separate temperature zones to the model for 

STOVL and hot gas ingestion testing. 
Channels along the supertube pro- 
vide instrumentation paths from the 
model to the facility data system for 
data collection purposes. 

The DAS is supported by the 
9 x15  LSWT test section ceiling 
structure. A carriage that rides on 
two linear rails provides for horizontal 
translation of the system along the 
test section longitudinal axis. A verti- 
cal translation assembly, consisting of 
a cage and supertube, is secured to 
the carriage. The supertube tra- 
verses vertically through the cage on 
a set of linear rails. Both translation 
axes are hydraulically actuated and 

Test Cell 22: Left: Original stand. Right: New stand being prepared for an 
advanced materials nozzle extension test. 

Find out more about this research: 
http ://www. grc . nasa . g o v W / C R  U 
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Joseph Zoeckler, 21 6-977-741 1, 
Joseph.G.Zoeckler@nasa.gov; and 
Wayne M. Bartlett, 21 6-433-5745, 
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