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Numerical simulation on cooling characteristics of an afterburner
fuel injector with double- wall construction

LT Rurming, YAN Baochua, FAN Werjun, YANG M ac lin

(School of Jet\Propulsion,
Beijing University of A'eronautics~and A stronautics, Beijing /100191, China)

Abstract: T he performance of-the cooling air flow extracted from the bypass duct to cool

a new fuel injector with\doublewall construction for-afterburner was simulated numerically.

The results-of'‘the simulation and the experiment-agree with each other very well. The tem-

perature distribution of outer casing and-inner pipe, and cooling air rate extracted from the

by pass duct were'obtained by, calculations under four working conditions of the afterburner.

It shows that the type of afterburner fuel injector can extract enough cooling air from the fan

stream and can effeetively decrease the temperature of the wall of fuel mjector.
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Fig. 2 Setting of afterburner injector with
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double wall construction
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Fig.1 Sectional view of afterburner injector with ’
double wall construction ’
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Fig 3 Positions of embedded thermocouple on the wall of fuel injector and arrangement of the tester
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Fig 5 Cooling air rate comparison of numerical results

with experimental data ( T'= 773 K)
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Fig 4 Calculation model of the tester
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Table 1 Calculation conditions in the afterburner

/M Pa /K /(m/s)
>04 < 500 > 20
1 > 04 > 1100 > 150
> 04 < 600 > 100
2 >04 > 1100 > 50
> 0. 06 < 400 > 40
3 > 0. 06 > 900 > 100
> 0. 05 < 500 > 30
4 > 0. 05 > 1000 > 100
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Fig. 9 Temperature distribution of outer casing
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Table 2 Cooling air rate extracted from the bypass duct [1]
1 2 3 4
(W IW )% 069 021 034 035 2]
[3]
4 ,
1%,
4
’ [4]
4
1) 4 )
420~ 670K. , : (51
2) 4 ,

1640~ 1050K.

3) 4 ,

:0. 21% ~ 0. 69% ,
1%.
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