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HISTORIC AMERICAN ENGINEERING RECORD 

ROCKET ENGINE TEST FACILITY - GRC BUILDING No. 205 
(Rocket Propulsion Test Facility - Propellant Transfer and Storage Area Building 205) 

Location: NASA Glenn Research Center 
Cleveland 
Cuyahoga County 
Ohio 
UTM: 17.427550.4584040 

Quadrangle: Lakewood, Ohio 1 :24,000 

Date of Construction: ca. 1962-65 

Engineers: H.K. Ferguson Company 

HAER No. OH-124-B 

Present Owner: National Aeronautics and Space Administration - Glenn Research Center 

Present Use: Excess equipment storage. 

Significance: The Rocket Engine Test Facility Complex is a National Historic 
Landmark, and Building 205 is included in the description of the site on 
the National Historic Landmark nomination form. Building 205 is located 
approximately 170' northeast of the Rocket Engine Test Cell in Building 
202. The significance of Building 205 lies in its relationship to the entire 
reactant distribution system for the Rocket Engine Test Facility. Building 
205 housed a compressor and automated control system used to pressurize 
gaseous helium to 6,000 pounds per square inch (psi) for distribution 
throughout the complex. Compressed helium was used as the energy 
source to pump liquid oxygen into rocket engines during testing. Building 
205 was constructed ca. 1962-65. 

Project Information: This documentation was initiated on May 15, 2002, in accordance with a 
Memorandum of Agreement among the Federal Aviation Administration, 
National Aeronautics and Space Administration (NASA), The Qhio State 
Historic Preservation Officer, and the Advisory Council on Historic 
Preservation. The City of Cleveland plans to expand the Cleveland 
Hopkins International Airport. The NASA Glenn Research Center Rocket 
Engine Test Facility, located adjacent to the airport, must be removed 
before this expansion can be realized. To mitigate the removal of this 
registered National Historic Landmark, the National Park Service has 
stipulated that the Rocket Engine Test Facility be documented to Level I 
standards of the Historic American Engineering Record (HAER). This 
project was initiated to fulfill that requirement. 

Historian: Robert C. Stewart Historical Technologies, West Suffield, Connecticut 
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Description: 

Building 205 is located approximately 170' northeast of the Rocket Engine Test Cell in Building 
202. The single-room, one-story structure covers a surface area of about 1,710 square feet. The 
light construction consists of framing made of pipe uprights welded to channel iron cross 
members. Light I-beams support the roof. Opaque fiberglass panels form the exterior walls, while 
translucent fiberglass panels cover the gabled roof and admit natural light into the building 
interior. Sheathing has been removed from the front of the building. Building 205 is a purely 
functional building devoid of any ornamentation. The significance of this building lies in its 
relationship to the liquid oxygen distribution system for the Rocket Engine Test Facility. 

Function: 

The Rocket Engine Test Facility did not use conventional electrically driven centrifugal pumps to 
deliver liquid oxygen to the test cell. The safe handling and transport of liquid oxygen posed 
special problems, since this substance boils at -183 °C and specialized pumps and piping 
materials are needed to safely transfer it from one vessel to another. With its low boiling point, 
significant evaporative losses can occur during transfer. At the Rocket Engine Test Facility, 
liquid-nitrogen-filled jackets surrounding the major pipes minimized the loss of liquid oxygen. 
With a boiling point of -195.8°C, the liquid nitrogen in the pipe jackets prevented the liquid 
oxygen from boiling, and thereby minimized evaporation. 1 Losses of liquid nitrogen were 
inconsequential in their impact on accurate test results, but as a reactant in the test engines, the 
liquid oxygen had to be carefully measured to obtain valid test data. The liquid oxygen tank in 
the Building 202 oxidant pit was also jacketed in a bath of liquid nitrogen.2 

When the Rocket Engine Test Facility complex was built in 1957, commercially available 
mechanical pumps for handling cryogenic fluids were not ideally designed for forcing liquid 
oxygen at high flow rates into rocket engines during testing. To overcome the problems inherent 
in pumping liquid oxygen directly, the designers developed an indirect pumping system. The 
system used pressurized gaseous helium to transfer the pumping energy of electrically driven 
compressors to the liquid oxygen supply system. Building 205 housed the compressor and 
automated control system used to pressurize helium gas to 6,000 psi for use in pumping liquid 
oxygen. 

The compressor in Building 205 pressurized the helium, which was then piped to the liquid 
oxygen tank in the Building 202 oxidant pit. An inlet at the top of the main liquid oxygen tank 
connected it to the gaseous helium supply system. The inlet to the liquid oxygen outlet pipe was 
located below the level of liquid oxygen in the tank. Control valves admitted pressurized helium 
at 4,000 psi with a flow rate ofup to 3.5 pounds per second into the tank. The pressurized helium 

1 John H. Perry, ed., Chemical Engineers' Handbook (New York: McGraw Hill Book Company, Inc., 1959), 111. 

2 Drawing No. CF-101233 - 12/14/55. 
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pushed the liquid oxygen into the outlet pipe and out to the test rig at the rate necessary to obtain 
the engine's maximum thrust. 3 

History: 

The structure currently known as Building 205 was not part of the original 1955-57 Rocket 
Engine Test Facility construction phase. Building 205 does not appear in a 1957 photo of a 
Rocket Engine Test Facility scale model that represented the facility as originally constructed. 
The model shows a series of large outdoor metal tanks and a small compressor or other piece of 
equipment just south of the current site of Building 205.4 A 1962 aerial photograph of the 
Rocket Engine Test Facility shows outdoor tanks and a tanker truck on the site of Building 205.5 

The current Building 205 appears, however, on aerial photographs of the Rocket Engine Test 
Facility dating to 1965 and 1971.6 Original construction drawings could not be found for 
Building 205, possibly because it is a small prefabricated shed. 

Building 205 supported Rocket Engine Test Facility operations until the entire facility was 
deactivated in 1995. Fiberglass cladding has been removed from the main ( east) elevation of the 
building, and the original equipment has been removed from the interior. Building 205 is 
currently used for surplus equipment storage. The Rocket Engine Test Facility complex, 
including Building 205, is scheduled for demolition to make way for the expansion of Cleveland 
Hopkins International Airport. 

Conclusion: 

The Rocket Engine Test Facility oxidant distribution system was an ingenious solution that used 
simple, proven technology to transfer liquid oxygen at controlled flow rates into test engines that 
required large amounts of oxidant for short periods. In conjunction with the load cells that 
weighed the liquid oxygen, this distribution system also enhanced the accuracy of gravimetric 
measures of the flow rate and total usage of oxidant during a test. Building 205 played a key role 
in the operation of this system from its construction ca. 1962-65, until the Rocket Engine Test 
Facility closed in 1995. 

3 Drawing No. CE-101632 - 8/16/55. 

4 NASA Photo Number C-45264 ( l 957). 

5 NASA Photo Number C-60674 ( 1962). 

6 NASA Photo Numbers C-65-1270 ( 1965), C-65-1271 ( 1965 ), and C-71-3283 ( 1971 ). 
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