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Experimental Investigation of Gas—Dynamic Resonance Heating
YU Nan—ia, ZHANG Guo—=heu, SONG Ya-na
(School of Astronautics, Beijing U niversity of-A€ronautics and\Astronautics,
Beyjing 100083, China)

Abstract: In order-to learn more-gas— dynamic resonance héating rules and to provide
experimental foundation for investigrinments based upon initial tests were carried out. Factors
investigated, which affect resonance heating characteristics, include variation of flow rate,
different structures of \exhaust hole-and-different diameters of connect cavity. Through lots of
experiments with'different design parameters, some gas—-dynamic resonance heating rules were
found, and optimum structure design parameters were obtained for gas-dynamic resonance
igniter design~
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Table 1 Experiments result when change inlet pressure ( G/D= 1. 78)
/MPa 0.5 0.6 0.8 1.0 1.2 1.6 2.0 2.2
/K 682 931 1026 1075 1 164 1 239 1 309 1326
/(gls) 19. 8 23.0 29.6 36.2 42.8 56.0 69.1 75.7
/ 19.6 27.17 24. 8 21.6 20.4 16.9 14.7 13.6
2 (G/D=1.6)
Table 2 Experiments result when change inlet pressure (G/D= 1. 6)
/MPa 0.8 1.0 1.2 1.6 2.0 2.2
/K 1073 1127 1192 1 260 1 325 1 345
/(gl/s) 36.6 44.7 52.8 69.1 85.3 93.5
/ 21.3 18.7 17.0 14.0 12.1 11.3
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Table 3 Resonance heating temperature of different injectors with same exhaust area

/ /(gls) /mm?> /K /
0. 64 69. 1 95. 4 1309 14.7
0. 71 85.3 95. 4 1326 12.1
0. 79 114. 7 95. 4 301 0. 07

4

Table 4 Resonance heating temperature of different injectors with similar area ratio of exhaust hole/inlet

/ /(gls) / /K /
0. 64 69. 1 4.74 1 420 16.3
0.71 85.3 4.86 1326 12. 1
0. 79 114.7 4.9 1332 9.06

5 ()
Table 5 Resonance heating temperature with different diameter of exhaust hole ( )

/ G/D= 1.88 G/ D= 2.03 G/ D=_2-19 G/D= 2. 34 G/D= 2.5
6. 57 690 709 747 544
7.03 766 724 758 723 508
7. 75 798 678 649
3 ,
1.2 1.3
/ 0.64,0. 71
0. 79, / 1. 78, ' ’
1.6 1.45, 2.0 MPa
2
i 3
4
3 4 ,
2 ,
/ 0.64 :
, / 0. 64

, , / 0. 64,
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i Table 6 Experiment results of resonance heating ()
200F
0 1 . — L — 4.5 4.8 5.28 5.70 6.125
4} 50 60 70 BO 90 /
S/mm?
G/D=1.72 727 763 789 776 699
3 G/D=1.88 336 599 781 803 741
Fig-3 Resonance heating temperature when change G/D=2.03 291 770 835 750
the position of exhaust hole G/D=12.19 695 832 406
2.2
3, 4 3.1 / 4. 06
mm, 5 10.5 mm, / 4.06 ,
S 40 84 mm’ / ,
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Table 7 Experiment results of resonance heating ()
/ 4.8 5.28 570 6.125
G/D=1.72 757 576 744 716
G/D= 1.88 288 614 784 747
G/D=2.03 68 719 789 789
G/D=2.19 71 326 772 782
3.3 / 4.69
/ 4.69
8
8 ()
Table 8 Experiment results of resonance heating ()
/ 4.8 5.28 5.70 6.125
G/D=1.72 686 764 739 663
G/D=1.88 724 764
G/D=2.03 69 620 741
G/D= 2.19 140 502
3.4
/ 4. 06
, /
5. 70, / 2.03
, 3
4
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