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Comment on “Base Pressure
Measurementis on Sharp and Blunt 9°
Cones at Mach Numbers from 3.50 to

9.20”

Jack D. WHitrieLp* AND J. LEITH POTTERT
ARO Inc., Arnold Air Force Station, Tenn.

ARIN! concludes that the semiempirical estimates given
by the present authors in Ref. 2 may lead to erroneous
conclusions if used above Mach 4.5 and, therefore, should be
avoided. Zarin is apparently confused concerning the ap-
plicable conditions for the high Mach number blunt cone esti-
mates given in Ref. 2. Zarin’s comparison of his new ex-
perimental base pressure data for a blunt 9° cone and the
estimate based on Ref. 2 is shown in Fig. 1. The estimate of
Ref. 2 shown here is for the essentially limiting or lower base
pressure corresponding to fully turbulent boundary-layer
flow (Reynolds number S40 X 106). As noted in Fig. 1,
Zarin’s data are as much as three orders in Reynolds number
below the applicable conditions. Although not discussed in
Ref. 1, it should also be noted that Zarin reported in Ref. 3
that his highest Mach number (9.2) data were obtained with a
Jlaminar boundary-layer flow, and his Mach 5 and 7.5 data
correspond to transitional flow. Even a successfully tripped
boundary layer will not, of course, produce data directly
comparable to the estimate of Ref. 2 since the relative
boundary-layer thickness still would be too large.

Actually, the experimental data of Ref. 1 strongly support
the analysis given in Ref. 2. The present authors predicted,
at a time when systematic high Mach number base pressure
data were not available, that specific, blunt vehicles would
encounter 8 minimum and then a subsequent increase in base
pressure with increasing flight Mach number. Zarin’s data,
although too many decades low in Reynolds number for
quantitative comparison, clearly demonstrate this phenomena.

Zarin proposes in Ref. 1 a new empirical correlation of base
pressure for both blunt and sharp cones. Although he points
out that his data indicate more influence of bluntness than
Reynolds number, he proposes a correlation based only on
Reynolds number and states that its simplicity will justify
its usefulness. The latter is a weak excuse for the liberties
taken in order to show a set of linear curves connecting
selected groups of data points representing blunt cones at the
low Re; extremes and sharp cones at the high Re; extremes,
without regard for the fact that substantial differences in
local Mach numbers exist on these sharp and blunt cones.
The obviously unjustified demand for a linear variation of P,
with log Re; at constant M., leads to disregard of large per-
centage discrepancies between the alleged correlation and
Zarin’s own data. Close examination of Fig. 1 in Ref. 1 will
reveal that Zarin’s simple correlation yields negative absolute
pressures even within the Reynolds number range of his own
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Fig. 1 Base pressure ratios for blunt 9° cone.

data. Zarin presented his correlation in terms of the base
pressure coeflicient,

Py = Dy — P/ 5Pt

and apparently overlooked the fact that P, = —0.01688 cor-~
responds to zero absolute base pressure at M, = 9.2 and
Yo = 1.4. Zarin’s “simple correlation” is compared with the
estimate of Ref. 2 in Fig. . This shows that the correlation
has no meaning for high Mach number and high Reynolds
number flows.
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HE author wishes to thank Messers. Whitfield and Potter

for their preceding comment, parts of which are valid,
and parts of which need some further clarification. Concern-
ing the applicable conditions for the high Mach number blunt
cone estimates given in Ref. 1, it was stated by Whitfield and
Potter that the Reynolds number of 40 X 10 was taken as
being that Reynolds number where p,/p:1 becomes almost
constant. The blunt cone data that they used in obtaining
the curves in Fig. 8 of Ref. 1 were obtained at a Reynolds
number of less than half that value, although their criterion of
having a nearly constant value of base pressure ratio with re-
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