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Abstract: Jet in crossflow is a commonly used kerosene mixing configuration in the aeroengine afterburner.
In present study, different aviation kerosene jet in crossflow were measured by Planar Laser Induced Fluores-
cence (PLIF) technique under aeroengine afterburner operating conditions, and the effects of the jet to crossflow

momentum ratio, crossflow Reynolds number and crossflow Weber number on the penetration depth were studied.
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The jet in crossflow penetration depths were obtained from the kerosene PLIF results with an inhouse image pro-
cessing code. The jet in crossflow penetration lengths was measured in the crossflow temperature range from 470K
to 1100K, crossflow velocity range from 100m/s to 300m/s, jet to crossflow momentum ratio range from 9 to 843,
crossflow Reynolds number range from 357 to 4863, and crossflow Weber number range from 61 to 716. The re-
sults show that the jet penetration depths increased with the increase of the jet to crossflow momentum ratio, the
influence of momentum ratio on the penetration depths increased with the increase of the crossflow Reynolds num-
ber. The jet penetration depths increased with the increase of the crossflow Reynolds number, the effect from
crossflow Reynolds number decrease with the increase of the crossflow Reynolds number. The jet penetration
depths decreased with the increase of the crossflow Weber number, while its effect is not significant. By fitting
the experimental data, the correlation of the nondimensional jet penetration depths with the nondimensional axial

distance, jet to crossflow momentum ratio, crossflow Reynolds number and crossflow Weber number was ob-
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tained.

Key words: Aeroengine; Jet in crossflow; Penetration depth; Aviation kerosene; Afterburner
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Fig. 3 Nozzle diagram
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Table 1 Relevant properties of test liquids

Fluid p/(kg/m®) wl/(kg/(m-s))  o/(N/m)

Kerosene 780 0.0015 0.027
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Table 2 Experimental test conditions

Case T/K v, /(mls)  m, /(kg/h) q Re, We,
1 303 200 10 19 4863 672
2 303 200 20 77 4863 672
3 303 200 30 174 4863 672
4 473 200 10 29 2115 446
5 473 200 20 116 2115 446
6 673 100 10 168 563 77
7 673 250 10 27 1399 479
8 673 250 20 108 1399 479
9 673 300 10 18 1698 716
10 673 300 20 72 1698 716
11 673 300 30 163 1698 716
12 873 200 10 53 715 246
13 873 200 20 211 715 246
14 873 200 30 474 715 246
15 873 200 40 843 715 246
16 1066 250 20 175 623 303
17 1077 300 40 472 741 439
18 1093 300 10 30 732 444
19 1093 300 20 117 732 444

Table 3 Scope of experimental test conditions

m. /|
, < jet
T/IK v/(m/s) (ke/h) q Re, We,

303~1100  100~300  10~40 9~843 357~4863 61~716

Table 4 Uncertainty of the measuring equipment and

parameter
Mea.suring Thermocouple Orifice Turbine flow
equipment flowmeter  meter (kerosene)
Uncertainty/% 1 1 1.5
Parameter q Re, We,
Uncertainty/% 1 2 2
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Fig.5 Jet trajectory extraction method
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Fig. 6 Comparison diagram of jet trajectory when the
threshold is 9%, 10% and 11% respectively
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Fig. 8 Effect of momentum ratio ¢ on penetration depths

under the working conditions of Re, =715, We, =246
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