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Development and Evaluation of High-Pressure Shock Tube with Heationg Duration of
100 ms and Its Application to Cold Flame Observation

TAKAHASHI, Kazuo
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Chemical shock tubes are reaction vessels that utilize shock wave
compression, and because they can instantly and uniformly increase the pressure and temperature of
sample gas, they have been widely used in research on high-temperature chemical reactions and
ignition above 1000 K. However, a drawback of this device is that the time during which the
shock-wave-heated sample gas is maintained at a high temperature (high-temperature duration) is
extremely short, usually 1 to 1.5 milliseconds. In this study, we developed a device to extend the
high-temperature duration of high-pressure shock tubes, which are now increasingly used in the
engineering field. As a result, we were able to extend the high-temperature duration to 32
milliseconds, and applied it to chemical research to elucidate the knock phenomenon in automobile
engines, and established a method for tracking chemical reactions in the intermediate temperature
range of 650 to 1000 K.
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Fig. 2 Schematic diagram of the high-pressure shock tube with an extended driver section.
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Sp 5 Tablel Composition of 5-component gasolines surro-gates
SEH. used in this study.
S5R[2] Composition / liquid vol %
1 Surr. RON MON
SIP i-C8 n-C7 MCH DIB TOL
1761
5802 S5H 310 100 50 140 40.0 1002 888
SIP-Gd2.0[2] SSR 290 215 50 140 305 908 829
Chemkin-Pro[3] i-C8 : iso-octane, n-C7 : n-heptane, MCH : methylcyclohexane
DIB : diisobutylene, TOL : toluene
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S5H 25atm T 3
T T 4.3

m 9.6 m 11 ms 33 ms
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Fig. 3 Ignition delay times (z ) for S5H/air measured
before and after the extension of driver section.
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Fig. 4 Ignition delay times () for S5R/air measured
before and after the extension of driver section.
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