
302 AIAA JOURNAL, VOL. 36, NO. 2: READERS' FORUM

Reply by the Author
to M. Mokry

J. E. Hackett*
Lockheed Martin Aeronautical Systems Company,

Marietta, Georgia 30060

IWOULD like to thank Dr. Mokry for his insightful contribu-
tion to the discussion of residual drag correction, particularly his

description of the flow physics. The assumption in his analysis of
stagnant flow within the model/wake body retains the essential fea-
tures yet avoids treating the source singularity and its added mass
flow. However, Mokry's assertion that the residual drag of Eq. (6)
does not include drag due to gradient effects at the model deserves
reply. His definition of a control volume using far upstream and far
downstream planes, together with parallel tunnel walls, implicitly
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includes all of the residual forces that act on the model, whatever
their cause. Gradient effects, therefore, are not excluded by his anal-
ysis. The singularity treatment of Ref. 1 gives the same result but
also shows explicitly how "cross" effects between solid and wake
terms cancel at the model. Reference 1 demonstrates this only for a
simple source-source-sink system, but it should be noted that this
result can be generalized to an arbitrary number of sources and sinks
within the test section.

A further point concerns Mokry's assumption, following Eq. (4),
that the wake area is small compared with the tunnel area. This as-
sumption is unnecessary. The analysis given by Prandtl and Tietjens2

closely parallels Mokry's and gives the same result, in another no-
tation, without this approximation. This is achieved by express-
ing the tunnel mass flow, in Mokry's Eq. (3), as CpU\ rather than
(C - Q)pU2.

In view of this, it remains the author's view that the result ex-
pressed by Mokry as Eq. (6) does include gradient effects at the
model, and it is not limited to small wakes.
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The Orbital Express Project of Bristol
Aerospace and Microsat Launch Systems, Inc.
Geoffrey V. Hughes
University of Lethbridge,
Alberta, Canada

The Orbital Express Project
is an important case study for
universities, business
schools, and companies
wishing to study the actual
development process of a
new product—in this case a
small satellite launch vehi-
cle—and all the trials and
tribulations associated with
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initiating such a project.
Using actual company docu-
mentation, this study traces
the cooperative attempt by
the joint venture of
International MicroSpace and
Bristol Aerospace to build a
small launch vehicle. It is the
only case study in existence
concerning the Orbital
Express project and is unique
in that it covers both the tech-
nology and business aspects
of the project.

Who will benefit
from this study:
•Aerospace engineering

schools
• Business schools
• Companies exploring new

product development
processes
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