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The Mission of AGARD* 

According to its Charter, the mission of AGARD is to bring together the leading personalities of the NATO nations in the 
fields of science and technology relating to aerospace for the following purposes: 

- Recommending effective ways for the member nations to use their research and development capabilities for the 
common benefit of the NATO community; 

- Providing scientific and technical advice and assistance to the Military Committee in the field of aerospace research 
and development (with particular regard to its military application); 

- Continuously stimulating advances in the aerospace sciences relevant to strengthening the common defence posture; 

- Improving the co-operation among member nations in aerospace research and development; 

- Exchange of scientific and technical information; 

- Providing assistance to member nations for the purpose of increasing their scientific and technical potential; 

- Rendering scientific and technical assistance, as requested, to other NATO bodies and to member nations in 
connection with research and development problems in the aerospace field. 

The highest authority within AGARD is the National Delegates Board consisting of officially appointed senior 
representatives from each member nation, The mission of AGARD is carried out through the Panels which are composed of 
experts appointed by the National Delegates, the Consultant and Exchange Programme and the Aerospace Applications 
Studies Programme. The results of AGARD work are reported to the member nations and the NATO Authorities through the 
AGARD series of publications of which this is one. 

Participation in AGARD activities is by invitation only and is normally limited to citizens of the NATO nations. 

* AGARD merged with the Defence Research Group of NATO (DRG) on 1 January 1998 to form the Research and Technology Organization (RTO) 
of NATO. However, both AGARD and DRG will continue to issue publications under their own names in respect of work performed in 1997. 
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Hypersonic Experimental and Computational 
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(AGARD AR-319 Vol. II) 

Executive Summary 

The present report is a summary of four years of activity by the AGARD Fluid Dynamics Panel’s 
Working Group WG-18* This Working Group was composed of a group of senior managers and 
researchers from the United States and Western Europe. An initial report, which summarized the first 
two years of the Working Group, was published in May 1996. 

A series of experiments conducted on standard test models in a wide range of hypersonic facilities 
provided a unique opportunity for facility and computational fluid dynamics code development. In 
addition, the Working Group contributed to the success of the initial calibration and shake-out of four 
new real-gas facilities. 

This work has resulted in a better focusing of the major issues remaining in hypersonic vehicle design, 
and to a wide range of recommendations to address these issues. Specifically, it is recommended that 
resources be allocated within the NATO nations to: 

l Resolve facility, computational and modeling deficiencies with targeted research efforts 
l Accelerate the multiple facility/multiple computational strategy with standard models 

The need for sustained hypersonic flight has been expressed by a number of NATO member states. 
Support of the above recommendations and the definition of specific NATO-wide projects, which will 
serve as drivers for increased collaboration in the future, would greatly advance the state of the art for 
Hypersonic Vehicle Design. 
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Synth&se 

Ce rapport est un resume de quatre annees d’activids du groupe de travail WG-18 du Panel AGARD de 
la dynamique des fluides. Le groupe a et6 compose de cadres supkrieurs et de chercheurs des Etats-Unis 
et de 1’Europe occidentale. Un premier rapport, r&.umant les deux premieres annees de travaux, a 136 
diffus& au mois de mai 1996. 

Une skie d’experiences, rkalisees sur des maquettes normalisees, dans des installations hypersoniques 
t&s diverses, a permis le develappement en parallele des installations et des codes de calcul. En outre, 
le groupe de travail a contribut au sucds de l’etalonnage initial et a la mise en service de 4 nouvelles 
installations a gaz reel. 

Ces travaux ont permis une meilleure comprehension des principales difficult& qui restent & r&.oudre 
dans le domaine de la conception des vehicules hypersoniques, et ont donne lieu 

k” 
des 

recommandations permettant de les aborder. En particulier, il est recommande que des ressourc s soient 
affectkes au sein des pays membres de I’OTAN, afin de : 

. Suppleer les carences au niveau des installations, des maquettes et des codes de calcul par des 
efforts de recherche bien cibKs 

l AccClerer le progres de la strategic << installations multipleskalculs multiples >F par l’adoption de 
maquettes normalisees 

La capacid de vol hypersonique soutenu a et6 demandke par bon nombre de pays membres de I’OTAN. 
L’approbation et l’appui de ces recommandations, ainsi que la d&mition de projets specifiques tout- 
OTAN pourraient &tre le moteur d’une collaboration plus intensive h l’avenir, qui feraient progresser de 
facon considerable l’etat actuel des connaissances darts le domaine de la conception des vehicules 
hypersoniques. 


