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I. INTRODUCTION

The plots presented in this report are for body shapes 14, 15,
and 16, and partly replace and complete the data on ES 14, 15, and 16
given in Technical Report TD—CR—77—5, Theoretical Analysis of the Flow
Field over a Family of Ogive Bodies, dated 16 August 1977 [1].

II. DISCUSSION

The plots shown in this report give values of surface pressure
coefficients (CP) (Figures 1—18) and local Mach numbers (Figures 19—21)
as they vary with X/D (axial direction). The free stream Mach numbers
considered are M = 2, 2.5, 3, 3.5, 4, and 4.5. There are two angles—
of—attack: a = 0° and a = 2°. For a 2° data, five different locations
on the periphery of the ogive have their pressure coefficient values
given. They are 0 = 00 , 4 50 , 90°, 135°, and 180°. Zero degrees is
located in the center of the windward side and the 0 values advance in
increments of 45° to 180°, which is the center of the leeward side. At
the riaht side of the a 2° plots, 0 values are listed. The bottom
line is 0 = 0 when the 0 values on the right increase from bottom to - -top, and vice versa for 8 values increasing in the opposite direction.
When there is a crossover of a CP line, 8 is labeled to avoid confusion.
For the CP versus ogive length (X/D) plots (Figures 1—18), the ci = 0°
data are subtracted from the 2° angle—of—attack data. This is done to
obtain greater resolution. For the local Mach number versus X/D at
ci = 00 , (Figures 19—21), the free stream Mach numbers are labeled increas—
ing in the same direction as the lines.

The US Army Missile Research and Development Command (MIRADCOM)
three—dimensional method of characteristics computer code for bodies of
revolution [2] was used to obtain the flow—field solutions. This program
was provided initial value data by representing the first 5X of the
forebody as a right—circular cone and using the Jones cone at angle—of—
attack (CONEAL) program [3 1. The ci = 2° data for local Mach number ver-
sus X/D is not given because an incompatibility between program CONEAL
and the three—dimensional program was discovered. The incompatibility
was that the CONEAL program refined its calculation to resolve the thin
vortical layer with its large velocity gradients and accompanying entropy
changes, while the three—dimensional program did not do this. In actual
flows the boundary layer destroys this vortical layer anyway.

There is also one graph (Figure 22) showing the forebody (ogive)
drag coefficient (C

D) versus free stream Mach number (M.,.) for body shapes

14, 15, and 16. The values for Mach numbers below 2.0 were obtained
f rom the MIRADCOM program for transonic flow fields about bodies of
revolution including thrust effects and small angles—of—attack. This
program is described in MICOM TR—76—23 by Wu, Moulden, and Uchiyama [4].
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Figure 1. Surface pressure data versus axial direction (BS — 14 ,
M = 2, L/D = 4).
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Figure 2. Surface pressure data versus axial direction (BS = 14,
M — 2.5 , L/D — 4 ) .
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Figure 3. Surface pressure data versus axial direction (BS = 14,
M = 3, L/D — 4).
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Figure 4. Surface pressure data versus axial direction (BS = 14,
M— 3 . 5 , L/D = 4). 
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Figure 5. Surface pressure data versus axial direction (ES = 14,
M = 4, L/D 4).
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Figure 6. Surface pressure data versus axial direction (BS — 14,
H — 4.5, L/D — 4).
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Figure 8. Surface pressure data versus axial direction (BS 15,
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Figure 10. Surface pressure data versus axial direction (BS — 15,
M — 3.5 , LID — 3).
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Figure 12. Surface pressure data versus axial direction (BS 15,
M — 4.5, L/D — 3).
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Figure 13. Surface pressure data versus axial direction (BS — 16,
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Figure 14. Surface pressure data versus axial direction (BS = 16,
M = 2.5, L/D = 2) .
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