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Chemical Engineering 522

Gaseous
Detonations
1

Detonation vs. Deflagration 2

Detonation
‘ (1) Reactants (2) Products
\"
1 P,/p, = 1355 — -
Property  Detonation’ Deflagration®
T,/1,=8-21 Ma 510 0.001
May 10 0.003
04 e/, 04-0.7 7.5
vIVq=0407 M o
75/ 8-21 75
. P/ 1.7-2.6 0.13
Deflagration
-—) (1) Reactants (2) Products
Vi P,/P,=0.98
Tolr,=416
Volv,=75




Pulse Detonation Engines
(High pressure without the compressor)
Gases expaned as “choked flow” at sonic velocity
Detonation wave speed is supersonic

Cellular Structure




TABLE 5.3 Detonation Velocities of Various Mixtures®
Calculated

Measured

velocity (m/s) Velocity (m/s) P, (atm) T, (K)
4H, + O, 3390 3408 17.77 3439
2H, + O, 2825 2841 18.56 3679
H, + 30, 1663 1737 14.02 2667
CH, + O, 2528 2639 3119 3332
CH, + 150, 2470 2535 3119 3725
0.7C;N, + O, 2570 2525 45.60 5210
Po= latm, T, = 298K

TABLE 5.4 Detonation Velocities of Fuel-Air Mixtures

Hydrogen-air Hydrogen-air Propane-air
Fuel-air ¢ =06 ¢=10 ¢ =06
mixture 1 2 1 2 1 2
M 4.44 1.00 4.84 100 464 1.00
u (m/s) 1710 973 1971 1092 1588 906
P (atm) 1.0 129 1.0 156 1.0 138
T (K) 208 2430 298 2947 298 2284
wp 1.00 1.76 1.00 1.80 1.00 175
Toaat Py (K) 1838 2382 1701
T,qat P; (K) 1841 2452 1702






