
The World's Largest Wind Tunnels:
Unveiling the Engineering Marvels
for Aerodynamic Advancements
When it comes to testing the limits of aerodynamics and addressing complex

challenges faced by aircraft, vehicles, and various other engineering marvels,

wind tunnels are invaluable tools. These structures simulate air currents at high

speeds, allowing engineers to analyze the behavior of objects and make

improvements. In this article, we explore the world's largest wind tunnels, which

push the boundaries of engineering and enable groundbreaking innovations in

several industries.

1. National Full-Scale Aerodynamics Complex (NFAC) - United

States

The National Full-Scale Aerodynamics Complex (NFAC) is situated in Moffett

Field, California, and is the largest wind tunnel of its kind in the world. With an

impressive size of 80' x 120', the NFAC is capable of accommodating full-scale

aircraft and vehicles. This enormous wind tunnel plays a crucial role in testing and

analyzing the aerodynamic characteristics of aircraft, including their takeoff and

landing performances. The NFAC has proven to be instrumental in ensuring the

safety and efficiency of countless aircraft designs.

2. European Transonic Wind Tunnel (ETW) - Germany

The European Transonic Wind Tunnel, located in Cologne, Germany, is another

significant wind tunnel worldwide. This facility, operated by German Aerospace

Center (DLR), specializes in testing models of airplanes and helicopters. With a

test section measuring 9.5' x 6.5', the ETW can replicate the complex



aerodynamic conditions experienced during transonic flight regimes. By

simulating real-life scenarios, engineers can analyze the effects of shockwaves

and other phenomena, leading to improved designs and increased safety in

aviation.
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3. NASA Ames 80' x 120' Wind Tunnel - United States

Situated within the NASA Ames Research Center in California, the NASA Ames

80' x 120' Wind Tunnel is another remarkable engineering feat. With dimensions

identical to the NFAC, this wind tunnel extensively contributes to the advancement

of aerospace technology. It allows for comprehensive testing of various aircraft

configurations, including wings, fuselages, and rotorcraft. The wind tunnel's ability

to accurately replicate real-world conditions is an essential factor in optimizing

vehicle performances, fuel efficiency, and reducing environmental impact.

4. European Transonic Wind Tunnel (ETW) - The Netherlands
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The Delft University of Technology in the Netherlands houses the European

Transonic Wind Tunnel (ETW), another notable wind tunnel facility. The ETW has

a test section measuring 11' x 8' and focuses on conducting investigations in

transonic and low supersonic flows, providing valuable insights into aircraft

behavior in those regimes. Engineers and researchers employ this wind tunnel to

study the challenges posed by shockwaves, buffeting, and other aerodynamic

phenomena. The knowledge gathered contributes significantly to designing more

efficient and safer aircraft.

5. ARA Wind Tunnel - United Kingdom

The ARA Wind Tunnel, operated by the Aircraft Research Association in Bedford,

UK, is among the largest high-speed wind tunnels in the world. It has a test

section measuring 10' x 7', enabling researchers to simulate conditions

encountered during supersonic and hypersonic flight. This wind tunnel plays a

vital role in analyzing the stability, control, and performance of both military and

commercial aircraft. The findings garnered from the ARA Wind Tunnel assist

engineers in developing innovative solutions for enhanced maneuverability and

increased efficiency.

Wind tunnels are engineering marvels that are instrumental in pushing the

boundaries of innovation in various industries. The world's largest wind tunnels,

such as the National Full-Scale Aerodynamics Complex (NFAC), European

Transonic Wind Tunnel (ETW), NASA Ames 80' x 120' Wind Tunnel, Delft

University of Technology's ETW, and the ARA Wind Tunnel, are at the forefront of

aerodynamic research and development. Their contributions enhance aircraft

design, improve safety, and increase efficiency, making them vital tools for

engineers seeking to unlock new possibilities in the fascinating world of

aerodynamics.
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This book describes the history of the facility in some detail. Modifications to the

tunnel are described along with much of the research and development testing

performed over the years. Often models or aircraft were studied in the facility and

then modified and tested again, such that many models and aircraft were tested

numerous times over a period of several years. Descriptions generally cover

investigations of models that occurred for several years, rather than descriptions

of tests performed chronologically. The goal has been to make the descriptions

understandable and not particularly technical, but yet clearly state their purposes.

Not all tests are described because of the large number of tests performed (on

the order of 700), but many representative tests are described that are intended to

illustrate the variety and importance of the models and aircraft investigated over

the years. A comprehensive list of references is included for those who are

interested in more technical details. It should be noted that after the

implementation of full-cost recovery, the interest of NASA in producing traditional

reports on aerodynamics was substantially reduced. As a result, there were fewer
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NASA aeronautical reports in later years. This was a disappointing development

because of the importance and high quality of the NASA reports and the

importance of archiving results of unique experiments. Dates of important events

are provided in Appendix A and a list of NFAC tests are provided in Appendix B.

This book is organized in four parts: Part I. Design and Construction; Part II.

Operation and Management History; Part III. Research History; and Part IV.

Concluding Remarks, References, and Appendices.
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