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Abstract

A rapid compression machine that can be used to measure the ignition delay time was designed
and built. The main components and main functions of each subsystem of fast compressor are in-
troduced in detail. The airtightness and compression performance of fast compressors were tested.
At the end of compression, the fast compressor constructed in this paper basically meets the air
tightness of the combustion chamber; the compression performance basically meets the premise
and requirements for accurately measuring the ignition delay time. Finally, this fast compressor
was used to measure the ignition characteristics of four different small hydrocarbon fuels under
the same operating conditions. The results show that: When the pressure is 28.5 * 0.5 bar and the
temperature is 828 K, the ignition delay times of the four kinds of small hydrocarbon fuels are: no
ignition (methane), 150 ms (ethane), 29 ms (ethylene), 16 ms (propylene). Therefore, the difficul-
ty of ignition of the four fuels is that methane is the most difficult to catch fire, followed by ethane,
ethylene is more likely to catch fire, and propylene is the most likely to catch fire.
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Figure 1. Ignition delay time measurement principle
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Figure 2. Rapid compression machine experiment system structure
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Figure 3. Physical picture of the main structure of the rapid compression machine
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Table 1. Main parameters of rapid compression machine
F 1L REEBNIHEREESY

EA S 24
HEATTEES) 135 mm~222 mm
PR B AER(V) 34.36 cm®
R4t (e) 10.5~16.8
T35 T 4 (v) 11.1 m/s
KBNS % (Py) 0.5 MPa~1.5 MPa
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Figure 4. Combustion chamber pressure drop curve
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Figure 5. The deceleration effect is too obvious
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Figure 6. Slowing effect is too weak
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Figure 7. No-load experiment curve
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Figure 8. Combustion chamber volume change
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Figure 9. Fuel ignition delay curve
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