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The Spray Combustion Characteristics of GAP Used as Liquid Monopropellant Thruster
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Table 1 Physicochemical characteristics of GAP.

Chemical formula C3;Hs0N;
Molecular weight, kg/mol 1.98
Density, kg/m® 1.30x10°
Adiabatic flame temperature,
K (1 MPa) 1402
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Figure 1 Fundamental structure of GAP
monopropellant thruster.
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Table 2 Relationship between the injection pressure
and the mean droplet diameter.

Frequency , %

Injection pressure, MPa Mean droplet diameter, d
pm
0.4 27.4
0.6 25.3
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Droplet size distribution , pm

Figure 2 Distribution of each droplet diameter.
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Figure 3 Experimental apparatus.
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Table 3 Experimental conditions.
Ambient atmosphere Nitrogen
Heater temperature, K 773
Characteristic length, m 1
Nozzle throat diameter, mm 3.1
Sampling frequency, kHz 1
Initial pressure, MPa 0.1
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Figure 4 Pressure history of the combustion chamber.
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Figure 5 Relationship between #c- and d.
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Figure 6 Behavior of GAP droplet at heater.
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Table 4 Deformation rate of GAP droplet.
Injection Pressure, MPa 0.4 0.6 0.8
Injection velocity, m/s 17.4 21.3 24.6
Weber number 307 400 503
Horizontal
] 60 55 50
displacement rate , d;, %
Contact area
. 100 110 120
displacement rate , 4,%
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Figure 7 Relationship between sit, and d.
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