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RUN #27

CYH Propellant PROPELLANT SURFACE

450 Hz
300 psig

GAS PHASE WITH
BURNING ALUMINUM

(b) Combustion During Change in Luminosity

(c) Dark Combustion During High Oscillatory
Pressure Amplitude

Figure 5-5.

Film Sequences Showing the Transition from Normal Combustion
to the Dark Combustion Mode for CYH Propellant
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Run #107

800 cps
500 spi

ANB-3066 Propellant PROPELIANT SURFACE

\cas PHASE WITH

BURNING ALUMINUM

(a) Normal Combustion Mode

(b) Combustion During Change in Luminosity

(c) Dark Combustion During High Oscillatory
Pressure Amplitude

Figure 5-6.

Film Szquences Showing the Transition from Normal Combustion
to the Dark Combustion Mode for ANB-3066 Propellant
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SECTION VII
ANALYSIS OF VELOCITY COUPLED T-BURNER DATA
A.  APPROACH

The data analysis is based on the 2quations developed and described
in Section IV.C, using the same basic format and computer input as for the
variakle arca T-burner. (See Reference 71.) The basic test conditions
for cach datum point, such as grain lengths and diameter, pressure, burner
length and diameter, burn rate, measured frequency and a, etc., are input
to the computer for a test series. The area ratios and required geometric
factors are calculated internally. The computer uses the analysis of
Section IV.C to calculate the theoretical value of a corresponding to the
given test conditions. A nonlinear regression analysis is then used to
compare the actual datum points to the calculated theoretical points. The
difference between calculated and actual is minimized by varying floating
variables. The variables that are allowed to float (or be fixed in varying
combinations) are Bg, Ryy, VP, VFG, and T (i.e., particle damping relaxa-
tion time). By optimizing on t instead of ay the variations in frequency
due to volume fhange and propellant area ratio are more accurately
accounted for’ « A pressure and frequency dependent acoustic loss is also
input to account for heat transfer. Thus, the value of a, actually
represents the sum of both a heat transfer loss as well as particle damp-
ing losses. It should also be noted that the @4 term will vary as the
frequency varies from datum point to datum point. The a4 reported in the
following paragraphs is an averaged value for the particular data set
while the reported frequency is a nominal value.

The computer program also calculates 95 percent confidence limits for
all floating parameters, a correlation coefficient and the percent
variance explained for the data set. The correlation coefficient is
calculated from the equation

2 1/2

s =

( z (oigred - e)
SY1

i=1 ,

n -2

z (ai = a)
SYi J

i=1

(7-1)

CcC 1

where SY, is a weighting factor defined below. The percent variance
expla is the correlation coefficient squared.

Due to the exploratory nature of the program, several different
approaches were tried to determine a comsistent method of analyzing the
data. For example, an entire data set of both pressure coupled and velo-
city coupled data was input to the computer and all variables were allowed
to float. However, it was felt that this allowed the computer too many
degrees of freedom. A more restrictive approach was to fi: the valu-s
of VF and \FG, floating the remaining thrce variables. This would b.:
the logical approach if the values of VF and VFG were known accurately.
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Vent Test Results for Firings with Three Different Test
Sample Area Ratios

Figure 7-10.
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