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Facilities Descriptions
Unitary Plan Wind Tunnel Facility (UPWT)

The Unitary Plan Wind Tunnel Facility is comprised of three separate closed return wind tunnel circuits with individual test sections sharing a common power source and other auxiliary subsystems.  The three research test sections are the 11-Foot TWT, the 9 x 7 Foot SWT, and the 8 x 7 Foot SWT.  The facility also has Model Preparation Rooms used for buildup, calibration and checkout of models prior to wind tunnel test entry. 


The three wind tunnels are unique in operating characteristics: the 11-Foot TWT has a Mach number range of 0.3 to 1.5, the Mach number range of the 9 x 7 Foot SWT is 1.5 to 2.5 and that of the 8 x 7 Foot SWT is 2.5 to 3.5.  The tunnels are variable density with a total pressure range from approximately 10" to 60" Hg absolute.   Only one test section can be utilized for wind tunnel testing at a time due to the sharing of a common main drive system.  The airflow for the tunnels is provided by coupling the drive motors to one of the two axial flow compressors: a three-stage for the 11-Foot TWT; and an eleven-stage common to both the 9 x 7 Foot SWT and 8 x 7 Foot SWT (air flow diversion valves are used to select the 9 x 7 Foot SWT or 8 x 7 Foot SWT tunnels). 


The Auxiliary Equipment is comprised of the equipment within the Unitary Plan Wind Tunnel Facility that is shared by all three wind tunnels.  This includes the main drive motors and their couplings, the emergency electrical power, the Make-Up-Air (MUA) system, the lubrication systems for the motors and compressors, the diesel generator set, vacuum systems, instrument air system, and the main cooling water system.  Controls for the shared systems are duplicated at each test section's control room and at control panels in the Auxiliary Equipment building.  A key interlock system limits control to one control console at a time. 

12-Foot Pressure Wind Tunnel (PWT)

The 12-Foot PWT is a variable density, low turbulence, closed circuit, subsonic wind tunnel with a solid wall test section and auxiliary subsystems.  A large contraction ratio combined with fine mesh screens provides the facility with its unique capability of producing a low turbulence air stream.  The air speed of the tunnel is continuously variable from Mach 0 to Mach 0.60.  The total pressure is variable from 0.25 to 6.0 atmospheres absolute.  The settling chamber, located upstream of the test section, has a larger diameter than the test section, which reduces the velocity of the air stream.  The low speed in the settling chamber, together with five fine mesh screens stretched across the inside of the chamber at its maximum diameter point, reduces turbulence and tends to straighten the air flow before the flow accelerates through the 20:1 contraction to the test section. 

Propulsion Simulator Calibration Laboratory (PSCL) 

The PSCL consists of a large tank in which a model is installed on a load monitoring frame.  The pressure inside the tank is reduced below one atmosphere to simulate the static pressure in a wind tunnel test section.  Air can be supplied to the simulator inlet at stagnation temperatures and pressures in order to completely simulate a wind tunnel environment.  Highly accurate flow and force measurements are taken to obtain wind-off tares prior to installing the model into a wind tunnel.  Four centrifugal compressors, connected in parallel and placed in series with a single centrifugal compressor, vary the pressure in the calibration cell. 

Balance Calibration Laboratory (BCL) 


The BCL performs calibrations on all types of strain gage balances used to measure forces on aerodynamic models installed in the test facilities.  The BCL is equipped with two semi-automatic calibration machines, hand load rigs to calibrate unusual configurations, and data acquisition/reduction computers.  The outputs of the facility are the gage constants and interactions that are used in a wind tunnel test to reduce the measured gage output to engineering units of force and moment. 

Fluid Mechanics Laboratory (FML) 


The FML is designed for general fluid mechanics research.  Much of the wind tunnel research will be conducted in small-scale facilities with test sections of the order of one foot by one foot.  Some of the test cells depend on the FML compressor as a vacuum source.  The test cells operate from subsonic to transonic speeds.  The FML is designed with an integral computer network and uses dedicated computers at each tunnel for data acquisition and experiment-theory integration. 


The compressor has a capacity of 240,000 actual cubic feet per minute, at 8.3 pounds per square inch absolute inlet pressure, and provides suction to drive the test cells.  The compressor has a digital control system that maintains a constant vacuum at the test cells.  The controls also maintain the flow rate and automatically shut down the compressor in case of any indication of abnormal operation. 

 Arc Jet Air System (3000psig) 


The AJAS consists of two parts: the air generation and storage subsystem and the high pressure air distribution network.  The air generation and storage subsystem consists of four reciprocating compressors (from 900 HP to 5500 HP), three storage units (500,000 SCF to 6,000,000 SCF at 3000 psig), the interconnecting piping and valving, and all the associated pumps, heat-exchangers, water towers, motors, blowers, driers, etc.  The high-pressure air distribution network supplies air to twenty user facilities located throughout Ames Research Center.  Three of the compressors are equipped with cylinders to evacuate five 75-foot diameter vacuum spheres for three user facilities. 

Steam Vacuum System (SVS) 


The SVS provides the high mass flow vacuum conditions required for the operation of the Arc-Jet wind tunnel facilities.  The steam is produced by a natural gas fired boiler with a capacity of 250,000 pounds of steam per hour and SVS pumping is accomplished by five steam ejector stages.  Other major components of the SVS are two cooling towers, an effluent-air pollution control system, and a 160,000 gallon deionized water system. 

Ames Vertical Gun Range (AVGR) 

The AVGR is a unique ballistic facility used to simulate and study the physics and mechanics of planetary impact cratering phenomena.  Ballistic technologies, utilizing light gas and gun powder, enable the acceleration of projectiles up to 2-centimeters diameter at relative velocities of approximately 8 km/sec.  By varying the gun's angle of elevation with respect to the target vacuum tank, impact angles from 0 to 90 degrees with respect to the gravitational vector are possible. 


Various photographic techniques are employed to document the experiments.  The 16-mm movie cameras are capable of 104 frames per second and constitute the major means of recording.  Additional capabilities include a framing camera (permitting 4,500,000 frames per second) and a pair of 35-mm framing cameras capable of recording movies in stereo at a mechanically synchronous rate of 60 frames per second.  These recordings provide a highly accurate analytical growth history of the impact and cratering phenomena. 


Experimental targets are contained within a 2.5 meter diameter vacuum chamber and can be accelerated vertically downward to change the net gravitational effect experienced by the target during crater formation.  Variations of target construction include the placement of colored substrates to be used as markers prior to crater formation, thus providing information pertaining to the flow of subsurface materials. 

Hypervelocity Free-Flight Facility (HFFF) 

The HFFF is a ballistic facility used to measure the aerodynamic characteristics of models in free flight at extremely high speeds.  It consists of three main sections: a set of model launching light gas guns, a test section with receiver tank, and a counterflow producing shock tube with a Mach 7 nozzle.  Testing can be conducted using the gun and test section only (no-flow ballistic range testing), or the shock tube and test section only (Mach 7, fixed-model wind tunnel testing), or all three sections simultaneously.  The facility is capable of producing flights at velocities up to 10 km/sec and in atmospheres other than air (carbon dioxide, helium, hydrogen, xenon, krypton, argon, etc.). 


Each of the four available light gas guns use smokeless powder to accelerate a plastic piston which in turn compresses hydrogen gas to propel the model.  Variations in gun size permit launching models from 7 mm to 38 mm in diameter.  


The test section has an instrumented length of 23 meters and contains 16 orthogonal shadowgraph stations.  Thirty-two photographic units (16 horizontal and 16 vertical) are each equipped with Kerr cell shutters and spark discharge light sources.  Photographic duration is 0.030 microseconds, which is obtained by shuttering the 0.20 microseconds spark discharge with the Kerr cell shutter.  All aerodynamic data are derived from the photographic time history of the model motion.  The test section is serviced by four mechanical vacuum pumps, one Roots blower, and two oil diffusion pumps.  Minimum pressure achievable is of the order of 1-micron Hg absolute. 


The Counter Flow Shock Tube is used to produce a small volume of high-pressure, high-temperature air to drive a Mach 7 air stream through the test section for a period of 0.020 to 0.040 seconds.  The driver tube is constructed of breech sections of 406 mm naval guns and is 20 meters in length and 432 mm in diameter.  The shock tube is 26 meters long and 305 mm in diameter.  High-pressure plumbing is available to permit charging the driver tube to 10,000 psi. 

Electric Arc Shock Tube (EAST) 

The EAST is a unique facility featuring a capacitive electric-arc driver and the option of a 102 mm high-pressure driven tube or a 610 mm low-pressure driven tube.  The facility is used for investigations such as radiation and ionization studies for outer planet entries, chemical reaction rate measurements, and diagnostics in high-energy flows requiring a high performance shock tube facility. 


Shock velocities up to 40 km/sec can be attained with quick succession operation (3 - 5 tests per day) utilizing the conical arc chamber.  Energy for the driver is supplied by a one megajoule capacitive storage system.  It can be charged to a preset energy at either a 0 to 40 kV (1250 micro f) mode or a 0 to 20 kV mode (5000 micro f).  The 102 mm high-pressure driven tube is 11 meters long and is designed for a 6000 psi working pressure.  The 610 mm low-pressure driven tube is 21 meters long and designed for a working pressure of 200 psi.  The facility has a variety of instrumentation with high speed oscilloscopes being the primary data recording devices, and is serviced by several vacuum pumps and a gas loading system for pressurizing the driver.  The facility is operated through an automatic sequencer once the preliminary facility preparation is completed.

Arcjet Laboratory

The Arcjet Facilities, often referred to as Thermal Protection Simulation Facilities, are used for thermal protection systems evaluation, materials characterization, and design validation.  Computer models can be used in conjunction with data provided by the Arcjet tests to predict the thermal performance of Thermal Protection Systems concepts in various flight trajectories.  The facilities consist of five separate operational units: the Aerodynamic Heating Facility (AHF), the 2X9 in. Turbulent Flow Duct Facility, the 20-MW Panel Test Facility (PTF), the 60-MW Interaction Heating Facility (IHF), and the Direct Connect Arcjet Facility (DCAF).  The Giant Planet Facility is currently being readied for reactivation.  The arc-heated facilities are powered by either a 20-MW direct current power supply or a separate 60-MW dc power supply.  The effluent gas stream discharges into five stage steam-ejector-driven vacuum system.  All the facilities have high-pressure water available at flow rates up to 8000 gallons/min.  The vacuum system, power supplies, and high-pressure water are common to test facilities in both Building N-234 and N-238.

National Full-Scale Aerodynamic Complex (NFAC) 

The NFAC is a wind tunnel complex consisting of an Outdoor Aerodynamics Research Facility and a wind tunnel with two different size non-pressurized test sections which share a common drive system. 


The 40 x 80 Foot Wind Tunnel is a closed circuit wind tunnel with a maximum test section speed of 300 knots.  The test section is lined with sound absorptive material.  Model installation is accomplished by means of a 35 ton capacity overhead crane.  The tunnel is powered by six drive fans, each of which has a 40 foot diameter, 15 blade, variable pitch wooden propeller.  Each fan is driven by an 18,000 horsepower (continuous), 22,500 horsepower (overload) synchronous electric motor.  There are eight vane sets around the tunnel circuit which turn the flow at the corners, seal off the 80 x 120 Foot Wind Tunnel, direct airflow into the fan drive system, or are used to purge the tunnel of heated air and exhaust gases accumulated during the operation of turbojet or turbofan engines. 


The 80 x 120 Foot Wind Tunnel is an open circuit wind tunnel with a maximum test section speed of 100 knots.  The test section is lined with sound absorptive material. Model installation is accomplished by means of a 75 ton capacity Gantry crane.  The tunnel is powered by the same tunnel drive system that powers the 40 x 80 Foot Wind Tunnel, and is converted to the open circuit configuration by appropriate positioning of four sets of vanes, which seal off the 40 x 80 Foot wind tunnel, open the discharge to outside air, and open the seal doors accessing the 80 x 120 Foot wind tunnel.  


Only one test section can be operated at a time. Each test section has a primary model support system consisting of three moveable struts mounted on a turntable fixed to a "Floating Frame" system of beam balances used to measure six components of forces and moments on the model. 


Outdoor Aerodynamic Research Facility (OARF)


The OARF is an open-air test facility consisting of a model mounting test pad, underground control room housing the data acquisition system, remote model controls and an observation platform.  A separate building houses a 150 Hz and a 400 Hz power supply.  Other support equipment includes a weather station, an underground fuel system, and a 75 ton gantry crane.   The model mounting test pad consists of a 200 foot diameter asphalt pad with a 100 foot square concrete slab at the center.   Located at the center of the concrete slab is a 36 x 36 foot pit, which contains a model support system capable of handling models or aircraft sized for installation in the NFAC wind tunnels.

7X10 Wind Tunnel Number One 


The 7 x 10 Foot Wind Tunnel Number One is a closed circuit atmospheric tunnel.  The tunnel is powered by an eight blade twenty-eight foot diameter fan driven by a 1600 horsepower, variable speed drive motor.  Wind tunnel speed is continuously variable from zero to two hundred and twenty knots.  The test section has a turntable fixed to a "Floating Frame" system of beam balances used to measure six components of forces and moments on the model.

Blade Inspection/Storage Facility

The Blade Inspection/Storage Facility, located in N207A, is used for the reconditioning of wind tunnel compressor blades after removal from a compressor and for the proper storage of the blades in preparation for reinstallation into a compressor.  The facility houses the sanding equipment, balancing equipment, and storage of the wind tunnel compressor blades.  The function of this facility is to restore/repair blades, balance them, and store them in preparation for use.  Also, the maintenance of records for the blades is a function of this facility.

Sting Assembly/Storage Facility


Sting Assembly/Storage Facility, located in N207A, is used for the storage and assembly of stings prior to entry into wind tunnel test sections.  The function of this facility is to store in functional condition the stings and adapters used in the wind tunnels and to assemble, document, and deliver functional assemblies to the test section.  The facility inspects and repairs these components and maintains a database on all items in the facility.

High Voltage Electrical System
The High Voltage Electrical System consists of the power distribution equipment used to  provide electricity to the aerospace test and support facilities.  The system operates at voltages up to 115 KV and consists of switch gears, breakers, transformers, cables, and ancillary safety and operating systems that are located in various sub-yards throughout the center.

Industrial Wastewater Treatment Facility

The Industrial Wastewater Treatment Facility (IWTF), N271, provides microfiltration and reverse osmosis treatment of industrial wastewater effluent from the Unitary cooling tower, the Arcjet cooling tower, and the Arcjet boiler.  Treated groundwater is also processed through N271.  The treated waters are then reused as make-up water for the Unitary cooling tower, the Arcjet cooling tower, and the Arcjet boiler.  The IWTF is operated primarily by the Ames Environmental Office (Code QE).  However, the contractor would be responsible for repair, maintenance, and back-up and/or second/third shift operations.


