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Abstract: A tunable diode laser absorption spectroscopy (TDLAS) system was set up to investigate the com-
bustion process of ADN=based propellant thruster. In the experiment , the mole fraction of CO was measured by us-
ing direct absorption scheme. The temporal variation of mole fraction of CO was experimentally obtained with re-
spect to various injection pressure such as 1.1MPa, 0.9MPa, 0.7MPa, and 0.5MPa. Experimental results indicate
that when the injection pressure was reduced from 1.1MPa to 0.5MPa, the average mole fraction of CO increased
from 2% to 4.7%.1t is shown that the injection pressure could have a crucial influence on the chemical reaction
procedure of ADN-based propellant and the mole fraction of CO will arise as injection pressure decreases. There-
fore , energy release of ADN-based propellant is insufficient in the case of low injection pressure.
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Fig. 1 Calculated line strengths of NO,H,0,CO, and CO
in the wavelength of 4.5 ~ 4.65 um at 1300K (from HITRAN
2004database)
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Fig. 2 Calculated line strengths of CO 2193.36cm™ in the
range of 1000 to 1500 K (from HITRAN 2004 database)
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Fig. 3 Schematic diagram of ADN-based propulsion system and TDLAS system
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Fig.4 1N ADN thruster used in experiments
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Fig. 5 Transmission signals versus time for the injection
pressure p=1.1MPa

Fig. 6 [lllustration of fitting of the absorption features
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Fig. 7 Mole fraction of CO versus time for different injection pressure

Fig. 8 Mole fraction of CO for different
injection pressure

Fig. 9 Measured temperature of catalytic bed
versus time for different injection pressure
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Fig. 10 Maximum temperature of catalytic bed for
different injection pressure
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