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Table 1 Comparion of detonation velocity and pressure before and after 90° bend w ith straight tube
90°
Q Im Q Im Q Im Q Im
m/s) M Pa) (m/9 M Pa) m/9 M Pa) (m/9 M Pa)
1 906 Q 89 1736 3317 912 Q 90 1330 1941
2 977 1 038 2039 4 624 977 1 039 1359 2 027
3 1087 1 290 2273 5 699 1059 1224 1453 2 319
4 1106 1335 2000 4 405 1116 1 362 1437 2 269
5 1147 1 440 2193 5 304 1096 1 313 1359 2 028
6 1168 1 493 2232 5 498 1168 1 490 1488 2 434
7 1202 1 582 1838 3721 1050 1 203 1453 2 315
8 1582 2 754 2273 5 703 1582 2 756 2049 4 631
9 1712 3 238 2688 8 008 1506 2 502 1953 4 219
Q Im Q Im
, 90°
3 , 90°
2 , 6 43% 8 43%
90° , 1471m /s 2049m /s, 39%. 90°
: 2137 /s 2976m /s, 39%. 3 :
6 43% 8 43% , 90° 2 379M Pa



(2002 ) 17

442
4 703M Pa, 98%. 90° , 5 03IM Pa 9
93M Pa, 97 6%.
32
4 5 , 90°
4 , Q 06(M Pa Q 10M Pa ,
, 79Im /s 1712m /s, 116%. ,
1344m /s 2688m /s, . 5 , Q
06QM pa Q 10M pa , Q 41M Pa 3 238V Pa,
1 20M Pa 8 00M Pa, 567%.
. 90°
—a— Before 90° bend —=— Before 90° bend
2700 o o 8.41 o
} —e— After 90" bend / ] | —*— After 90° bend *
— 24004 . N 7.04 /
E 2100- — < 56l .
2 1800 ./ o 5 42 ./
5 15004 - 8 o . .
g o / g 28 / -
& 12004 " 5 - —
E 147 o o
900- / —"
s . . . , 0.04—= . : , .
006 007 008 009 0.10 0.06 007 008 009 0.10

Initial pressure (MPa) Initial pressure (MPa)

4 90° 5 90°

ig 4 The influence of initial pressure on flane velocity g 5 The influence of initial pressure on front pressure
of unsteady detonation before and after 90°bend of unsteady detonation before and after 90°bend

(1) 90° :
38%. 92%.
(2) 90° :



4 : 90° 443

(3) 90°

(4) 90°

[1] Rogow ski ZW. M anual for Testing FlaneA rresters BorehanwoodU K: Crow n Copyright, Building Re-
search Establisiment, 1987,

[2] , . - . , 2000, 20(2): 137

[3] LeeJH, KnystautusR and Chan C K. Turbulent Flane Propagation in Obstacle- filled Tubes 20th
Symposium (International) on Combustion Pittsburgh: the Combustion Institute, 1984, 663

[4] EdwardsD H, Thomas G O. TheDiffraction of a Planar Detonation W ave at an A brupt A rea Change
FluidM ech 1979, 95 (1): 79

[5] Bartima F, Schroder K. The Diffraction of a Plane D etonation W ave at an Convex Corner. Combust
Flane 1986, 66. 237

[6] EdwardsD H, Thomas GO. TheD iffraction of DetonationW aves in Channelsw ith 90°Bends Combus-
tionis 1983, 3 (1): 65

Exper mental Study on the Propagation Character istics of
Un steady GaseousD etonation through 90° Round Bend

X A Chang-jing', ZHOU Kai-yuan', SHEN Zhaowu',
DON G Yong-xiang’, N AN W eimin’, WAN G Hang-liang
(1 Department of EngineeringM echanics, U niversity of Science and Technology of China, Hefei 230026;
2 LNM, Institute of M echanics, Chinese A cademy of Sciences, Beijing 100080 )

Abstract: Propagation characteristics of unsteady gaseous detonation in propane -oxygen -air
mixtures through 90° bend w ere studied by experiments T he influence of initial pressure and
mass percentage of combustible gason the detonation parameters before 90° bend and after 90°
bend w ere al investigated The expermental results indicate that comparing w ith the fact in
straight tube, the velocity and the pressure of unsteady detonation after 90° bend are signifi-
cantly increased T his conclusion isof great mportance for the safe use of flane arresters
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