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AN EXPERIMENTAL STUDY ON IGNITION PROCESSES
OF LIQUID PROPELLANT DROPLETS GROUP

Yu Yonggang Jin Zhiming
(Coll. of Power Engineering,Nanjing Univ. of Science and Technology , Nanjing,210094)

Abstract: A droplet-suspending apparatus and a high speed camera are employed in
investigation of ignition processes of HAN-based liquid propellant LLP-1846 drops group. The effects
of interactions between the drops on ignition processes are observed. Mean ignition delay time and
ignition temperature as a function of ambient temperature and central distance between the drops are
also measured. The experimental phenomena are analyzed. The research results are important
reference for supp;ression of pressure oscillation and control of combustion stability in the regenerative
liquid propellant gun .
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Fig. 1 Scheme of experimental apparatus
1. Thermoeouple of liquid phase  «3). Thermocouple of gas phase
1. Ultravioler Light osaillograph (3. Electrically heated pipe furnace
W Precision cantrol temperature instrument (7). Swallowtail chanoel

). Prevmanic apparmtus ). High speed film camera (0. Parallel hight source
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Fig. 2 Series processes of interactions between LP-1846 droplets(T. =800"C)
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Table.1 Time of four characteristic processes what LP-1846 drops undergo(T..=850°C,L=4. 071mm)

Codition Dy/mm t/s tz/s t3/s ty/s
1.629 1. 08 0.95 1. 15 0. 10

Single drop
1. 665 1.01 1.53 1. 00 0.10
Dorble drop 1. 670 1. 09 1. 56 1.08 0. 07
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Fig. 3 Ignition temperature vs ambient Fig. 4 Temperature rise curves of
temperature curves(L=4. 071mm) gas and liquid phases(T..=850°C)
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Fig. § lgnition delay time vs ambient Fig. 6 Ignition delay time vs central distance
temperature curves(L=4. 07lmm) between the droplets curves(T, =850°C)
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