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Comment on Precursors in a Pressure
Driven Shock Tube

SAMUEL LEDERMAN* AND DaANI®EL S. Winsont
Polytechnic Institute of Brooklyn,
Farmingdale, N.Y.

N commenting on a technical note by W. Zinman,! Prof.
Weymann? referred to our work?® and incorrectly esti-
mated our diaphragm-probe distance as 100 cm. As a con-
sequence of this estimate, he concluded the following: “. ..
that the two probes will measure a stationary state at z =
50 em ahead of the shock front if the distance of the first probe
from the diaphragm is larger than z, = 96 em . .. It is,
therefore, quite curious that Lederman and Wilson find
stationary profiles in their shock tube.”

The over-all length of the driven section is 10 ft, or 305
em, as stated in Ref. 3. The correct diaphragm-probe dis-
tance is 210 cm. Therefore, even according to Professor
Weymann’s own analysis, it is not at all “curious” that we
found stationary profiles in our experiments.
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Comments on «“Circulatory Flow of a
Conducting Liquid about a Porous,
Rotating Cylinder in a Radial
Magnetic Field”

T. S. Crane* anp W. K. SArTORY}
Oak Ridge National Loboratory, Oak Ridge, Tenn.

COUPLE of years ago," we considered a class of exact,
stationary, vortex-like solutions of incompressible, dis-
sipative, MHD flow under the influence of a radial magnetic
field, —C/r, and an azimuthal magnetic field. It was shown
that the basic MHD equations can be reduced to a single
ordinary differential equation. In terms of the Nomencla-
ture of Ref. 2, this equation has the form:

[£3(d%/dE%) + (4 + R + RP.)E¥d*/dEY) +
(1+ 3R + RP, + R*P, — Q)&(d/dE) —
(1 ~R 4+ RP, — RP, + Q)lvy = —2Qet (1)
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Fig. 1 MHD-driven circulatory flow between stationary

cylinders (e, = 0.5, R = —100, C = 1.0, « = 0.25): a) Q =

1.0, vn = 0.0593; b) @ = 10, v, = 0.5565 ¢) Q = 100, v,, =
3.14; d) Q = 1000, v, = 3.93.

where e, = E.0%*/(u.CD) and a is a characteristic radius.

Most of our work pertains to the flow between concentric

cylinders, and we choose the outer cylinder radius as a.
The solution of Eq. (1) is

v = A'gm + Bl 407 4 G )

where n;,» are given by Eq. (16) of Ref. 2 and n; = —1.
The constant G is given by

G = Qe./[Q — B2+ RP,)] 3

The constants A’, B’, C’ are to be determined by the velocity
and magnetic boundary conditions. The assumed radial
components of the velocity and magnetic fields are the same
as those of Eq. (8), Ref. 2.

Using Ohm’s law and the equation of motion in the 8 direc-
tion, kg can be obtained. The result is

A'RP, B'RP, .
W= i+ ar . tmri+rp, T
R2P,e,
r1E—1 I
C'¢ +Q—R(2+RPm)£ 4)

For the special case of flow around a rotating porous cyl-
inder, the last term in Eq. (4) must be discarded. This
leads to the same expression as that given by Eq. (15), Ref. 2.

In the limit as BP,, — 0, the term C’£~* of Eqgs. (2) and
(4) remains finite if an azimuthal magnetic field is applied
by passing an electric current through a conductor along the
axis. The value of C’ then becomes the ratio of the applied
azimuthal magnetic field to the applied radial magnetic field.
If RP.,, is set equal to zero, Eq. (2) reduces to the expression
given by Lewellen?® [Eq. (28) ] with the additional term C’'£~%
Thus, the present solution with RP, = 0 is more general
than that given in Ref. 3. If RP., is set equal to zero in Eq.
(4), only the applied field C’£! remains. If the perturbation
of hy due to the flow is needed, the terms in Eq. (4) of first
order in RP, must also be retained.

We have made a complete parametric study of the ex-
pression in Eq. (2) for small RP,, for flow between concentric
eylinders driven by an impressed electric field E., as well as
by the applied azimuthal magnetic field. Some typical
curves of vy vs £ with the extra term C’£7! included are given



