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Combustion diagnostics by tunable diode laser-based absorption
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(1.Dept. of Aercengine Engineering, Northwestern Polytechnic Univ., Xi’ an 710072, China;
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Abstract: The principle, means and measurement systems for multi-parameter combustion diagnostics by tunable diode laser-
based absorption were extensively overviewed and applied to the measurements of fuel and oxygen concentration in the unburned mix-
ture in pulse detonation chamber. Because fuel distribution in detonation chamber governs the performance of pulse detonation engine
(PDE), some controlled fueling experiments were designed to test the effect of partial tube fills on PDE performance. It was demon-
strated in these PDE experiments that the diagnostics is rapid and useful. The demonstration proves the utility of the technique for
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monitoring PDE performance and further, for PDE control and optimization.
Key words: Diode laser; Infrared absorption’ ; Combustion diagnostics® ; Pulsejet engine
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Fig.1 Examples of diode Iaser sensor systems used for combustion diagnostics
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Fig.2 Stanford PDE with fuel vapor and
oxygen sensor aftached
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Fig.3 VCSEL measurements of O, A-band

absorption demonstrating rapid tunability
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Fig.4 Sample measurement of RQ(9,10) O,
absorption lineshape measured in Stanford PDE
0.10

Measured @ 3.39 pm
z
0.05 1
Hd- [’_"‘.
0.00 dn sl

02 Measured @0.76pm

W 0.1-

time/ms

Fig.5 Fill histories measured in Stanford PDE
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Fig.6 Measured fill distribution along
the tube length at time of ignition
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Fig.7 Measured the distribution of
equivalence ratio ¢ along the tube length at
four different partial fills at time of ignition
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