The nation is faced by many challenges, including with our economy and environmental concerns. Never before has the need to make the most efficient use of energy and the natural resources necessary to generate it been so important, especially when it comes to fulfilling our mission. The men and women of AEDC are passionate about what we do and have a solemn commitment to our troops and the environment. It is our duty to ground test the assets that will provide the warfighter with safe and reliable systems, and give them the edge to win the fight.

Arnold Engineering Development Center is the world’s largest ground flight simulation testing complex – testing nearly all of the major Dept of Defense and NASA systems since the 1950s. This covers a range of weapons systems and space assets, legacy aircraft like the F-15 Eagle and F-16 Fighting Falcon; 21st century aircraft like the F-22A Raptor and F-35 Lighting II Joint Strike Fighter; orbital systems like the GPS satellite and ISS; and weapons systems such Peacekeeper and Minuteman and space delivery vehicles like the Space Shuttle.

The Center’s replacement value is more than 11.3 billion dollars and it has many facilities with unique capabilities in the U.S. and often in the world.  

AEDC saves American taxpayers millions of dollars every year by testing systems before they are developed and flown. 

But the work done at AEDC requires a lot of power… making the Center one of TVA’s biggest customers with an annual electric bill of about 29-million dollars. 

Middle Tennessee was the site chosen for AEDC because of the abundance of land, water and inexpensive electricity.

AEDC and its primary contractor, ATA, are working to cut energy costs and find energy efficiencies in everything we do … from testing to daily operations.

One example of steps being taken to reduce energy costs at AEDC includes an ongoing effort known as the Turbine Engine Dry Air Capability project or TEDAC.
The first phase of TEDAC, which began in 2007, involved the construction of a new complex that will provide conditioned, dry air for turbine engine altitude testing. 

The new capability provides conditioned air for use on base while the second phase of the project, the refurbishment of the refrigeration cooler (RC-1) is underway for tentative completion by 2013. 

The current refrigeration system is about 30 years old.

This improvement alone is expected to produce an annual energy cost savings of about $780,000 dollars. This upgrade will also reduce refrigeration power costs for an estimated annual savings of $327,000.

“Basically every weapons platform that we’re testing now requires altitude testing, not just new weapon systems but also legacy systems like the F-16, F-15, and any bomber or cargo aircraft that has a turbine engine is dependent on altitude testing.”

Cold, dry air is necessary to simulate high altitude conditions and to prevent icing from severely damaging turbine engines during testing at those conditions.

The drying agents, or desiccants, are contained in eight 12-foot diameter wheels which are independently enclosed in each desiccant dryer unit to prevent rehydration of the air.  Moisture can be continuously removed from the airstream using the desiccant dryers to provide very low dew point air for altitude testing.  This is the first application of this technology at AEDC.

When you compare year after year of test work load, mechanical refrigeration versus desiccant wheel technology, we should be able to save on the order of over a million dollars a year.”

One of the most visible energy-saving upgrades to AEDC is to interior lighting for buildings on base. 

The new lighting system in the engine test facility will save more than $30,000 a year in energy. The savings from this lighting upgrade came from the use of longer-life lamps and motion sensors.

Upgraded interior lighting in the Aerodynamic and Propulsion Test Unit’s high bay is being installed to replace an aging system. This new lighting will save more than $11,000 dollars a year in energy expenditures.

Another energy savings has been realized by a project to upgrade the aging heating, ventilation and air conditioning (HVAC) systems in APTU’s test cell control and test cell buildings. This project involved replacing the steam unit heaters in the high bay and computer room and the buildings’ heat pumps.

A challenge to conditioning a high bay space with a vaulted ceiling is keeping the heated air down in the area close to the floor. Typically, the unit heaters had been run continuously with a lot of the heated air rising up to a level that is not actually used by the building’s occupants. Building automation system fans were installed and these act in the same manner as ceiling fans in someone’s home by keeping the conditioned air down in the area where the buildings occupants are located.
Another future modernization project is an upgrade to the von Kàrmàn Gas Dynamics Facility’s compressor for High Pressure Dryer reactivation and seal air.

This is an important part of a larger system that provides high pressure air for AEDC’s major testing areas – the Propulsion Wind Tunnel facility, Von Karman Facility tunnels A, B and C, hypersonic facility APTU and the Engine Test Facility.  It is also the source of compressed air for shop use around the base.
“We’re always looking for ways to save money and conserve energy, and also the system is very old and not adequate for what we’re doing now. In the recent past, we’ve found that our old system may not ever really be doing the job we need it to.” 

The reactivation periods will be improved by the new system because the dryers and reactivation lines will be insulated. Also, a new, larger reactivation heater will be installed as part of this project, which will shorten those reactivation periods. 

    “Following the implementation of the high pressure air pressure air reactivation project, it will save on the order of $150,000 to $200,000 per year, after installation.”

Begun in 2006 and projected to be completed in September 2013, the VKF plant modernization project includes the installation of a new variable frequency starting system that has cut the plant’s start time from an hour to 30 minutes, with the potential to cut the time even further.

An analysis of the existing VKF plant operating procedures for this project revealed significant ways to improve energy efficiency. For instance, the lube oil pumps for the five drive motors were being operated for four hours after the motors were shut down. It was proven that the motors cool sufficiently upon shutdown without continuously running the oil pumps.

The upgrade to the VKF plant includes new digitized and computerized controls, an energy-efficient control room and updated lighting and HVAC ducting.

 “The VKF Modernization Program is very important to AEDC, not only AEDC, but also the nation as a whole, in their testing facilities. What VKF Plant does, provides the high pressure air for the base – that’s used base-wide. So, this is where that air comes from. Also, it also provides the high volume, high processed air, high velocity air for Tunnels A, B and C. And, as I mentioned earlier, it’s not only critical for AEDC, but the nation because that’s the only continuous flow, hypervelocity test tunnels in the nation.” 

Another significant example of the steps ATA has taken to reduce energy costs at AEDC includes an ongoing project to replace the original system supplying compressed air at AEDC, a project nearing completion. 

 “As AEDC grew, so did the need for compressed air, especially in the test cells. It’s used for everything from running drills to equipment for pneumatic tools. And simply put, if there was no service air, we wouldn’t be in business.”

 “We had an energy survey done and the old system compared with what the new system. At the time, our old system, this is in 2009, cost us almost $800,000 a year in energy to operate and had an additional $150,000 a year just to maintain that system. The new system cost us $345,000 a year to operate and that maintenance cost has dropped down to $65,000 a year. Now, you add that energy savings to the money we will save by not having to repair and maintain the old system, and we end up saving a little over $534,000 a year. That energy savings we get the $534,000 a year, of course, goes on year after year after year and as the cost of energy goes up, it pays us back even more and more and more, so, this system will actually pay for itself in a few years.”

AEDC’s ongoing commitment to reduce costs, improve energy efficiency and make the best use of all natural resources, is an example of the Air Force’s energy plan to reduce demand, increase supply and change the culture… we’re committed to making energy a consideration in all that we do.

Energy is clearly the focus with this video, but we mustn’t lose sight of the bigger picture.
