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Technical Review of Slurry and Gelled Propellant

Byung-Hun Jeong - Seung-Won Ko - Kab-Sung Hwang -
Jeong-Sik Han -+ Myung-Pyo Hong

ABSTRACT

A technical review of current slurry and gelled propellants is presented. In advanced countries,
it is confirmed that these propellants have high specific impulse, density, excellent handling,
safety characteristics and thrust controllability through research since 1950s. Substantial researches
have been pursued to characterize the rheological properties, spray/combustion phenomena and
propulsion system design for the gel propellant characteristics. Slurry and gelled propellants are
developing actively to applicate both military and space propulsion fields such as tactical missile,

air-breathing ramjet, pulse detonation engine, and combined cycle engine of future propulsion
mode.
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Table 1. Comparisons of RP-1/0, propellants

Type | RP-1 liquid | RP-1 gel | RP-1/Al gel
Isp(sec) 324 320 317
density 0.773 0.776 1.28(55% Al)
px Isp 250 248 405
Viscosity Low High High
Toxicity High Low Low
Bullet Full load Interface Interface
Impact burns burns burns
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Table 2. Performance of gelied propellants

Type Isp (sec) Application
MMH/IRFNA| 270~ 290 Tactical missile
RP-1/0O, |310~330 | Air breathing system
MMH/N;O; | 300~340

H>/O» 420 ~470

Space propulsion

Space propulsion
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Fig. 1. Pictured from left to right are kerosene,
kerosene/Al, and kerosene/carbon gels
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Fig. 2. Range of experimental flow curves for
various gelled propellants
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Fig. 3. Shadowgraph image of Jet A-1/35% Al
gel at Ugel = 88m/s
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Fig. 4. Formation of bubbles inside a burning
gel droplet
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Fig. 5. Picture of gelled propellant spill

Table 3. Safety comparisons of propellants

Type Gels Liquid Solid
Shock | Insensitive Insensitive Detonahon. or
deflagration
ESD Insensitive Insensitive Detonahon. or
deflagration
. Prevented by |Prevented by| Catastrophic
Ignition . _
design design events
Load burns | Load burns
Cookoff until until Unc;))ntrolled
depleted depleted umn
Spill / Vaporization | Lethal vapor | Vaporization
Toxicity rate slow generated rate slow
Combus! No toxic No toxic Lethal levels
tion products products of HCl
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