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Fig. 1 Schematic of solid fuel gas generator
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Table 1 Basic data for sample calculations
a 0. 00527 (in/s-psia)
8 —0.0005 (-)
Pressure coefficient of B. R. at Tis(as) 0.02322 (in/s-psia)
Pressure exponent of B. R. at Tis(ns) 0.44 (=)
Propellant density 0.047 Ib./in"3
Ch. exhaust velocity (c*) 3843 ft/sec
Flame temperature 2498 R
Mean molecular weight of product 19.96 g /mol
(Standard ini. temperature(Tis)) 65 F
Minimum pressure (p1) 150 psia
Maximum pressure (pz) 3000 psia
Minimum burn rate(r1) 0.2 in/sec
Maximum burn rate(rz) 1.0 in/sec
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Fig. 3 Burn rate characteristics of model propellant
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An analytical assesment for the temperature sensitivity of variable-flow
gas generators

by Iwao KOMAI* and Robert A. FREDERICK, Jr.**

This work develops design relationships for variable exponent solid propellants opera-
tion in a throttled gas generator. An analytical model is developed which describes the
temperature sensitivity of propellants whose pressure exponent is a function of initial pro-
pellant temperature. This model is applied to the operation of the end-burning gas
generator that is throttled with a variable area nozzle. Example calculations are shown for
realistic constraints of maximum and minimum operating pressures over a range of mass
flow rates. These results allow a region of possible ballistic properties to be defined that
will meet the particular mission requirement.
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