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AN EXPERIMENTAL INVESTIGATION ON AUTO-
IGNITION AND COMBUSTION PROCESS IN SUPERSONIC
AIRFLOW WITH NORMAL INJECTING OF HYDROGEN
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(Dept. of Aeroengine, Northwestern Polytechnical Univ. , Xi’an, 710072)
Liu Jinghua Ling Wenhui

(The 31st Research Inst. , Beijing, 100074)

Abstract: With a high speed camera and schlieren optical system, dynamic and static pressure
transducers, temperature sensors , auto-ignition and non-steady processes in supersonic airflow with in-
jecting transversely hydrogen are studied by tests. Wall pressures changing with time within auto-ig-
nition prdcesses in recirculat'ing zone downstream the injector, and wall pressures rises in axial direc-
tion are measured. Effects of the airstream’s total temperature and the amount of injecting hydrogen
on auto-ignition processes are considered.
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Fig. 1 Auto-ignition injector block experimental model
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Table 1 The experimental parameters and partial measured

results of non-stationary process research

Air Hydorgen Pw, /MPa Pw, /MPa
Case Toal | Toul Toul th: lFﬂmh L/
No. | Mach F!owrrate caventuel v | S Folw rate ?’eﬁ) ‘-’(“8") Belore | After | Before | After |/™™
number | (g/s) © | o number ® (g/s) ps M1 injection | injection | injection | injection
134° 4.7 1000 30 }0.0914|0.0914(0.1026 0.‘ 10221 14. 6
1—35“ | 4.7 3000 30 10.0860(0.0878|0.1081]0.1040| 14. 2
E 2 1042. 4] 1420 | 0.81 1 291 6.7 4000 30 [0.0887(0.0883|0.1058|0.1000| 17.5
E - 8.8 5000 30 10.0845(0.085710.1102;0. 10141 20.0
_]_33_ 4.1 6000 %0 0.0818|0.0840|0. 1072(0.0095] 13.7
139 10.2 | 6000 60 10.0903|0.0942)0. 0996{0.0940| 21.2
g- 2 1172.6| 1190 | 0.82 1 291 8.8 6000 60  |0.0903(0.0902]|0.10410.0998| 19.7
T‘U_' 4.4 6000 60 |0.0863]0.0889|0.1071]0.1071| 13.9
Note; 1) =* Means dynamic pressure measured in this test
2) pw, —— Wall pressure at the point 6mm downstream of nozzle exit
pwg—Wall pressure at the point 66mm downstream of nozzle exit
3) L——Length of calculating circular region upstream of the nozzle by eqution (3)
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Fig. 2 The schlieren photo of normal Fig- 3 The steady wall pressure distribution
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Fig. 5 Experimental ralationship of wall dynamic pressure with time

(a)

(a) No. 134, downstream 16mm from injector dynamic pressure ratio g=3. 85

(b) No. 134, dwonstream 31mm from injector dynamic pressure ratio g=3. 85

Table 2 Partial measured results of dynamic preésure

Steady wall pressure Steady wall pressure
S oo t1/ms 22/ ms 13/ms
Case |before injection (MPa)| after ignition (MPa)
No. test test test test test test test test test test
point 2 point 3 point 2 point 3 point 2 | point3 | point 2 | point 3 | point 2 | point 3
No. 134 0.1105 0.1147 0. 2952 0. 2791 2.5 3.2 10.2 11.3 39.6 43.4
No. 139 0. 1154 0.1189 0. 2986 0. 2540 2.2 3.2 11. 8 13.6 39.2 43.5
No. 121 0.1157 0.1192 0. 2954 0.2382 3.0 4.2 7.2 8.5 45. 4 49. 6
Note: Test point 2—— 16 mm downstream of the injector
Test point 3—— 31 mm downstream of the injector.
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