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Numerical analysis of base bleed effect on aerospike nozzle performance
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Abstract:

A simplified numerical model was developed to predict the base bleed effect on aerospike nozzle performance.

Second-order NNI) scheme was used to solve two dimensional NavierStokes equations under laminar assumption. A special treatment

to the inlet boundary condition of base bleed was put forward to simplified the complex inlet flow. This simple numerical model was

implemented to compute an experimental linear aerospike nozzle at two different ambient pressure and with four different base bleed

discharge. The results show that base bleed significantly increases the nozzle base pressure and nozzle thrust increases with the in-

creasing of base bleed discharge.
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Fig.1 Schematic diagram of aerospike nozzle flow
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Fig.2 Computational results of single expansion ramp nozzle

(a) NPR= 2.0

(b) NPR= 10.0
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Fig.3 Computational grid
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Fig. 4 Computational result without base bleed ( NPR= 150)

( a) Stream traces

( b) Pressure contour

Fig.5 Computational result with 5% base bleed ( NPR= 150)
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Fig. 6 Pressure distribution along base( NPR= 150)
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Table 1 Thrust of different cases

NPR Flux Thrust/kN | Thrust gain/kN | Gain rate/ ( % )
0 370.4 0 0
1% 374.7 4.3 1.1
150
3% 379.3 8.9 2.4
5% 382.2 11.8 3.2
0 393.0 0 0
1% 397.3 4.3 1.1
300
3% 401. 1 8.1 2.1
5% 403.6 10.6 2.7
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