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Microgravity experiment using TEXUS sounding rocket on spontaneous ignition
phenomenon of fuel droplet array
— Development of droplet array combustion unit —
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Fig.1 3D model of droplet array combustion unit.
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Fig.3 Five droplet array patterns to be tested in

sequence.

Table 1 Experimental conditions.

Fuel n-decane
Initial droplet diameter 1.0 £0.05 mm
; 57025 K
Ambient temperature 590+ 2 5 K
Ambient pressure 0.1013 £ 0.005 MPa
G level <103 G,

=0ms
(ignition)

t=240 s

Fig4 Cool flame detection test
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. ?
N droplet array elevator

Table 2 Random vibration loads

Frequency, Hz PSD, G2/Hz db/Oct
20-399 0.002 -
399-400 - 3257
400-600 0.030 -
600-601 - -4895
& ¥ 601-1299 0.002 -
Droplet array suspender and 1299-1300 _ 10594
1300-2000 0.030 -
QOverall acceleration 5.33 Grus
Test duration 60. sec

Fig.5 Vibration test setup
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