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Spray Characteristics of the Oxidizer-rich Preburner
Injector in Ambient Pressure Environment
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ABSTRACT

The spray characteristics of the oxidizer-rich preburner are investigated. From the PDPA
measurement, droplet SMD of 210 pm and droplet axial velocity of 38 m/s are measured at 100 mm
distance from the nozzle tip on the fuel pressure of 25 kgf/cm’ and oxidizer pressure of 10 kgf/ em?’,
The droplet velocity is decreased with the axial distance and the oxidizer spray makes dominant

effect on the combined spray characteristics of the oxidizer-rich preburner injector.
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Table 1. Design specifications of the ORPB injector

Pressure (bar) 240 512

Total mass flow

rate (kg/s) 265 1672
Number of injectors 254 254
Mixture ratio (O/F) 70 52

Oxidizer Orifice
flow rate per 0.21 1.36
injector (kg/s)
Oxidizer skirt flow
rate per injector 0.82 5.44
(kg/s)

Fuel flow rate per
injector (kg/s)
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0.015 0.13
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Fig. 1 Schematic of the injector

Table 2. Design parameters of ORPB injectors

‘;,(mm) 05 0.45 04
D "O(mm) 14 1.2 1.0
’;,(mm) 1.67
D”O(mm) 55
No. of Fuel Orifice 4
No. of Oxidizer Orifice 8
No. of Oxidizer Slot 8
Slot Area (mm?) 2.1x2.1
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Table 3 Experimental conditions (Fuel+Oxidizer)
unit © kgflon?

25 25 25
5 10 15
20 15 10
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Fig. 2 Volume flux and spray thickness at Variant 1
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Fig. 3 Droplet velocity with Distance (Variant 1)
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Fig. 4 SMD with Distance (Variant 1)
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Fig. 5 Droplet velocity with Distance (F25010)
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