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Fig.2 Measurement results of typical ignition delay time
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Experimental Study of Measuring the Ignition Delay Time of Toluene and n-Decane by a Shock Tube

CHEN Qi-sheng, DOU Zhi-guo, LI Lan

( State Key Laboratory of Laser Propulsion and Application, Academy of Equipment, Beijing 101416, China)

Abstract: The ignition delay times of toluene/O,/N, and n-decane/O,/N, were obtained in a reflection type shock tube, via
measuring the shock pressure signal and the OH radical emission intensity signal using a measurement system consisting of pressure
sensors, photomultiplier tubes and an oscilloscope. The experiment conditions are over the temperature range from 1175 K to
2023 K, pressure at 0.1 MPa and equivalence ratio of 0.5, 1.0 and 2.0. In the experiment, liquid fuel was atomized into fuel
aerosol by the supersonic atomizer. Long shock tube dwell time (about 15 ms) was achieved by tailored contact surface operation
under such conditions. Results show that the ignition delay times of toluene is longer than that of n-decane at the same ignition
pressure and ignition temperature. With the increase in initial reaction temperature, the ignition delay times of toluene and n-dec-
ane shorten. The logarithm of ignition delay times is directly proportional to the reciprocal of temperature. The fluorescence inten-
sity of OH radical in ignition process reveals different change rule at different temperature.

Key words: toluene; n-decane; ignition delay; shock tube, radical concentration
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