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Study on the Stability Test of Impinging(FOOF)
Injector on GN2 Purge Cold Flow Test
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ABSTRACT

In the experimental study of N2 purge cold flow test of impinging(FOOF) injector for determining of
instability region, the whistling sound which has a specific frequency is generated. The frequency of
whistling is proportional to the gas flow velocity in part of the oxidizer orifice and due to the coupling
of the vibrating gas column and the natural frequency of pipe-orifice shape, the disconti- nuous
jumping phenomena arises. The whistling phenomena have no effect on the combustion instability.
Compared the damping factor of 1TIL mode with the hot fire test, the instability region of N2 purge
cold flow test is very much like that. It means that flow instability by impinging or mixing of jet is the
main reason of combustion instability of impinging injector(FOOF) in the hot firing test.
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Table 1 Comparison of experimental and theoretical
values of whistle frequency

Theoretical value Experimental value
fHz) | 2nfL/c f(Hz) 2nfL/c
2565.0 0.37920 2532.8 0.37445
2931.6 0.43341 2967.2 0.43867
3298.4 0.48763 3193.8 0.47217
3665.2 0.54187 3429.7 0.50705
4032.2 0.59612 4171.9 0.61677
4399.3 0.65039 4409.4 0.65188
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3.3 Stability test of N2 purge cold flow test
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Fig. 6 Comparison frequency analysis of N2purge cold test(Left) and ambient hot fire test(Right)
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