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A Study on Standing Detonation Wave
By
Tadao TAKENO, Tatsuo UNO and Yoshinobu KOTANI

Abstract: An experimental study on the standing detonation wave of hydrogen
was made by stabilizing it behind the normal shock wave of Mach reflected shock
pattern generated in a My = 1.91 stream. The stagnation temperature was varied
from 1,000°K to 1,400°K to find its effects on the shock configuration and the
induction length. The chemical reaction was found to cause the shock wave to
increase in size and to move upstream. The observed induction length correlated
satisfactory with that obtained by the kinetic calculation.
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Exper. Na 2 38 Exper. No 17 417 48 49
Ts °K 1280 | 1020 Tg °K 1390 1360 | 1350 1330
Pg kgw cf a| 6.88 | 6.88 Pg 6.88| 6.88 6.8 | 6.88
Me 1.91 1.91 Me 1.91 1.91 1.91 1.91
Te °K 820, 650 Te °K 892 870 | 865 663
MN S 0.584 | 0.584 MN S 0.584| 0.584 | 0.584 | 0.584
TN s °K 1218 967 TN S °K 13231 1295 1285 | 1267

VN S m/sec 395 352 VN S m/sec 412 408 406 403
Wair kgw’sec| 1.150 | 1.330 Wair kgw,sec| 1.140 | 1.150 | 1.160 | 1.170
WN2 gw/sec | 1.160 | 0.779 Wip gw/sec | 0.622| 0.258 | 0.268 | 0. 269
WN2Wair % 0.100 [ 0.059 W Wair % 0.055} 0.022 ) 0.023 | 0.023
% total ? total 0.019} 0.008| 0.008 | 0.008
Injector Type I I Injector Type I I I i
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&1 FERZHQ

E xper. No 50 51 52 53 54 55 56 57 58
Tg °K 1320 | 1290 | 1270 1250 | 1230 | 1210 | 1180 1110 | 1090
Pg kgw/cia 6.88 6.88| 6.88| 6.88| 6.88] 6.88 | 6.88 6.88 6.88
Me 191 1.91 1.911 1.91 1.91 1.91 | 191 1.91( 1.91
Te °K 842 826 813 800 787 771 752 711 695
MNs 0.584 | 0.584 | 0.584 | 0.584 | 0.584 | 0.584 | 0.584 | 0.584 | 0.584
TNg °K 1252 | 1228 | 1209| 1190 | 1171 | 1148 | 1119 | 1057 | 1033
VNS nm/sec 401 397 394 391 388 384 379 368 364
Wair kgw, /sec | 1.170 | 1.180| 1.190| 1.200 | 1.210 | 1.220 |1.240 | 1.280 | 1.290
Wy2 gw/sec 02701 0.278 ] 0.285| 0.280 | 0.287 | 0.298 | 0.302 | 0.306 | 0.310
WHo  Wair % 0.023 | 0.024 [ 0.024| 0.0230.024| 0.024 [0.024 | 0.024 0.024
P total 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008

Injector Type I I I I I I I I i

&1 EBREFHEQ)

Exper. No 59 60 61 72 73
Tg °K 1050 1330 1310 1340 1320
Pg kgw,/cif a 6. 88 6.88 6. 88 6.88 6. 88
Me 1.91 1.91 1.91 1.91 1.91
Te °K 669 851 838 858 842
MN g 0.584 0.584 0.584 0.584 0.584
TNg °K 995 1265 1246 1275 1251
VNS m/ sec 357 403 400 404 401
Wair kgw/ sec 1.320 | 1.170 | 1.170 | 1.160 | 1.170
Wyo gw/ sec 0.287 0.231 0.234 0.253 0.256
WH2./Wair % 0.022 | 0.020 | 0.020 | 0.022 | 0.022
? total 0.008 0. 007 0.007 0.008 0.008

Injector, Type I I I I I
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(11).

CORIDRERBEBIZNKISTHE Lick ST HEETH 5 5,

%2 ERBGHEEEH kf=ATBexp (-C/T)

Elementary Dixon-Lewis [(I3) Kuratani [(14)
Reaction A B C A B C
1) OH+H:— | 9 g% 1013 0 2550 | 2.19 x 1013 0 2590

H, O+H
@ H+O. = I 142x10m 0 [8250 | 2.24x 10 0 |8450
@ O+f = | 180x101 0 | 4700 | 1.80x 101 1 | 4480
(4) H+0O, +M— | 1.03x 10"
HOz +M (M: Hz)
3.61x 107 B 5 _
VI 0.72 | 0 1.50 x 10 0 500
4.53x 107
(M: Nz)
6.70% 108
© H+HO0: ~> | 1.59% 101 0 540 | 2.50 x 10 0 960
6 H+ 1O = 110 10 0 540 | 5.00x 1013 0 500
(7Y H+HO, — 13 13
0% o) | 14zx10 0 0 2.50 x 10 0 350
(8 OH+HO,— 13 13
H 00, | 850% 10 0 0 5.00 X 10 0 500
B 0+ HO. > | 159x 101 0 540 | 4.80x 101 0 500
+1.42 x10'2 0 0
10 H+H+M— |9.20x10'6 _
1.00x 1018 _ 18 1
6.00x 1019 _
(M= HzO) 125 O
(1) H+OH+M— [ 9.77x10'7 _ 10 ~
A 1+ i 0, Ny [F011 | 0 1.59 x 10 0.96 | 0
4.89% 107
071 | 0
M=H,0)
(12 H+O+M— a;0x15” - 0.60 0 6.20 x 1018 0.60 0
OH+M (M=H,, 0, ,Nz) ) (M: Hg,,OQ.Nz) '
3.10x 107 B 3.10 x 107 B
(M=H.0) 060 1 0 (M=H,0)  |~060 |0
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