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Fig. 1  Schematic of the experimental apparatus
1—shock tube, 2—initiation device, 3—compressible vessel,
4—chamber, 5—electromagnetic valve, 6—U-shape reservoir,
7—power control system, 8—data acquisition system,

9—smoked foil, 10—transducer
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Table 1 Comparison of cell size at different temperature
(p=1.013 x10° Pa, ¢ =1)

L A(25 °C)/mm A(100 °C)/mm A(100 °C)/A(25 C)
CH, 305 260 0.85
C H, 51.5 55 1.07
C, H, 50 52 1.04
C,H, 50 48 0.96
C,H, 19.5 16 0.82
C,H, 5.3 4.0 0.75
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Fig.2 History of cell size of C;H;0-0,-mixture

with initial pressure(293 K, ratio=1)
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Fig.3 History of cell size of C;H,0-0,-N,/Ar-mixture
with the mole percent of N,/Ar(293 K, ratio=1, 22.5 kPa)
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Fig.4 The secondary cellular structure on the smoked foil

under the 2th condition of table 2
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Fig.5 Typical smoked foil record of PO spray-air detonation

under the 4th condition of table 2
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Table 2 Experimental results of cell size of C,HO-air-mixture under different conditions

REFS WG /kPa WG IR /K A1k 2 AT i T8¢ 7R Efqd Ja s R /mm
1 101.3 293 ID+1.0 ¢ Air N, 1 0.5~5
2 101.3 293 ID+1.0 g Air N, 1 1~10
3 101.3 296 ID+1.0 g Air N, 1 0.5~2
4 101.3 298 1D Air N, 1 32 ~40
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Experimental Studies on the Cellular Structure of
Detonation Waves of Hydrocarbon Fuels

XU Xiao-feng, XIE Li-feng, PENG Jin-hua, HE Zhi-guang, HUI Jun-ming
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; On the basis of the affecting factors on the cellular structure of detonation waves of hydrocarbon
fuels spraying in air,it can be concluded that a change in initial temperature shows a little influence on
the cell size,while the cell size increases with the decrease of initial pressure. Furthermore,the presence
of a certain amount of inert gases,such as nitrogen, can enlarge the cell size. The enhance of initiating
energy will lead to a more complex cellular structure.

Key words: hydrocarbon fuel; detonation wave; cellular structure



