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Real gas effects in high enthalpy flows.

L. Scientific di .
The topics discussed at the colloquium were divided into the following categories:

- External flows

- Internal flows

- Facilities

- Instrumentation .
- Real gas modelling.

The majority of presntations at the colloquium described experimental work, although the
numerical component of the experiment evaluation was also well covered. The topic with the .
largest number of contributions was about the facilities for real gas flow studies. Here two
kinds of facilities for creating high enthalpy flows were discussed:
- electrically heated gas flow
- shock heated gas flow.

The electrically heated facilities can create very high specific enthalpies, albeit at relatively low
densities. The electric arc heated high enthalpy facilities are generally used for testing high
temperature effects on materials. The real gas effects are signifficant in terms of chemical
reactions at the gas/solid interface, which are naturally influenced by the state the gas arrives at
the surface.

When higher densities at high specific enthalpies are required, shock tubes or shock tunnels are

used. There are a number of new high enthalpy shock tunnels in planning, in the process of

being commissioned or recently commissionned, which provided some very interesting inputs

for discussion during the collquium. In shock tunnels/tubes the loss processes in the driven part O
of the facilities continue to intrigue the operators of the facilities.

Along with the results from the new facilities new instrumentation developments for the study

of real gas effects in high enthalpy fows were described. It is obvious that in this particular .
development the conventional acrodynamicists and scientists with training in physical chemistry

are working closely together. This is a prerequisite for gaining further insights into the real gas

effects.

A number of the presentations discussed comparisons between experiments and numerical
calculations. It was made clear that some sort of spectroscopically obtained information of the
flow (e.g. temperatures, species densities) is essential for a quantitative comparison of results.
It is also a required type of information when the modelling of the gas behaviour (reaction
rates) at high enthalpies has to validated.
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2 Participant

A list of participants including their country of origin is included. Not all are European.
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The Collquium attendance was free of charge to those participants who presented a paper.
Other participants (i.e. second authors and participants without a paper) were requested to
contribute toward the cost of the meeting a fee of 100.- DM. Further help was obtained from
two companies in Gottingen (300.-DM each). The reception at the end of the technical visit to
Lambda-Physics was funded by the above company.

The participants had to cover their own lodging and meal expenses (except for the two
receptions). The two Polish participants obtained funding to cover those costs from the
Robert-Bosch-Foundation in Stuttgart, Germany.

The balance between the cost of the Colloquium and the fees obtained was covered by the
DLR High Enthalpy Tunnel Project in Gttingen,

The Chairman has the impression that the title of the Colloquium, real gas effects in high
enthalpy flows, was either too narrow or not uniformly understood.

The number of suggested participants by the Euromech correspondents did not yield a
significant number of potential participants in the Colloquium. With a few exceptions most of
the participants were personally known to the Chairman. This of course, since the participants

were also largely known to each other, resulted in a lively and open atmosphere for
discussions,

It also transpired that while the majority of the participants, invited by the Chairman, were
considering similar phenomena, a few participants were considering lower enthalpies than the
one assumed by the Chairman as the high enthalpy range. Suggestion: encourage the chairman

to provide a precise definition of the scope of the Colloquium he envisages already in the
preliminary announcements,

Although this Chairman had the honour of organising a Euromech Colloquium for the first
time and, due to the inexperience, considered such an effort as a a high workload, in hindsight
this Chairman can say that it was a worthwhile effort and after recovering from this effort will
willingly consider a similar effort again. The atmosphere of such a small Colloquium is very
conducive for real exchange of thoughts and information.

G. Eitelberg



