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1. Shock tube

2. Vacuum pump

3. Pressure meter

4. Smoked foil

5. Triple valve

6. Pressure transducer
7. U shape reservoir
8. Magnet valve

9. Chamber

10. Data acquisition system
11. Pressure pump
12. High pressure tank

13. Power control system
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Fig. 2 Measurement of cell sizes
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Table 1 Cell sizes for PO-air mixtures at different Table 2 Cell sizes for gasoline-air mixtures at different
equivalence ratios( p, =101. 3 kPa, T,=298. 15 K) equivalence ratios(p, =101. 3 kPa, T, =298. 15 K)
d A/ mm L / mm L /2 0] A/ mm L / mm L /2
0.67 17.8 23.9 1.34 0. 69 51.3 69.7 1. 36
0.91 11.7 16. 6 1.42 0.92 32.8 45.0 1. 37
1. 06 8.4 12.6 1. 50 1.02 17.2 24.5 1.42
1. 15 6.1 9.2 1.51 1.15 12.3 17.8 1. 45
1. 28 17.3 23.3 1.35 1. 38 29.1 37.5 1. 29
1. 68 30.1 36.95 1.21 1. 84 39. 2 46. 2 1. 19
~ (a) PO-air mixtures _
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Fig. 3 Cell sizes vs equivalence ratios for fuel-air mixture
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Fig. 4 The cellular structure on smoked foil record for PO-air mixture

D=0.69 D=0.92 @=1.02 D=1.15 D=1.38 D=1.84

P15 90 = IR M6 45 4 1) 38 5 %
Fig.5 The cellular structure on smoked foil record for gasoline-air mixture
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Table 3 Cell sizes for PO-air mixtures at different Table 4 Cell sizes for gasoline-air mixtures at different
ignition energies(p, =101. 3 kPa, T, =298.15 K) ignition energies(p, =101. 3 kPa, T, =298. 15 K)
E./(k]/m*) A/ mm L / mm L /A E./(kJ/m*) A/ mm L / mm L /2
562.59 7.3 10.1 1.38 562.59 22.7 35.3 1.56
749. 21 6.1 9.2 1.51 749.21 17.2 24.4 1.42
935. 84 6.0 8.7 1.45 935. 84 12.3 17.8 1.45
1122. 46 6.0 8.5 1.42 1122. 46 12.1 17.5 1.45
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Fig. 6 Cell sizes vs ignition energies for fuel-air mixture
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Fig. 7 The cellular structure on smoked foil record for PO-air mixture
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Fig. 8 The cellular structure on smoked foil record for gasoline-air mixture
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Table 5 Cell sizes for fuel-air mixture( p, =101. 3 kPa, T, =298. 15 K)

## Te/K T, / K ol A/ mm L / mm L /2
2% 377.75 298. 15 1.12 17.8 20.9 1.17
Bk 371.55 298. 15 1.13 13.2 19.4 1.47
90 # ¥ M — 298.15 1.15 12.3 17.8 1.45
i — 298.15 1.19 10.9 15.4 1.41
AN e 307. 25 298. 15 1.15 6.1 9.2 1.51
AT b 307. 25 318. 15 1.15 4.4 7.0 1.59

IPN 374.65 298. 15 1.17 8.2 10.1 1.23
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Measurement and analysis of the cell size caused
by fuel-air detonation in a vertical shock tube

YAO Gan-bing"?*" | X1t Liteng! . LIU Jiacong!
(1. Chemical School , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2. College of Chemistry & Chemical Engineering s Yangzhou University
Yangzhou 225002, Jiangsu, China;
3. State Key Lab of Explosion Science and Technology , Beijing Institute of Technology ,
Beijing 100081, China)

Abstract: The cell sizes caused by fuel-air cloud detonation were investigated by smoked foil in a verti-
cal shock tube. It indicates that the relationship of the cell sizes and equivalence ratios shows a U-
curve, The minimal cell size is obtained when equivalence ratio is slightly larger than 1. This result is
similar to that in gaseous detonation. A more complex celluar structure takes place with the enhance-
ment of ignition energy. The cell size of hydrocarbon-air cloud increases with the number of carbon at-
oms, and the ratio of its length to width is less than that of the gaseous fuel. Experimental results are
helpful to understand the detonation nature of hydrocarbon fuel-air mixtures.

Key words: mechanics of explosion; cellular structure; detonation; fuel; spray
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