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Performance Analysis of Three Kinds of Aero-¥ngine with
Inter-Stage Turbine Burner

FANG Xiaoyuan XING Fei XU Leidei XING Pan WANG Pei-yong

( Department of Aeronautics Xiamen University Xiamen 361005 China)

Abstract: In order to investigate the effects of the inter-stage turbine burner ( ITB) on aero-engines
the thermodynamic cycle analysis was performed to demonstrate the performance of three kinds of aero-en—
gines with the inter-stage turbine burners. The performance curves for different flight and operation condi-
tions were obtained by calculation. Results show that specific thrust can be improved by at least 10% and
for one turboshaft engine the specific thrust even can be improved by 30% . Based on comparison between
the real aero-engine performance and the calculation results the errors are acceptable and the thrust-weight
ratios show the potential capability of ITB application.
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° Table 1 Exemplary performance analysis of
4 turbojet engines with ITB
Engine model P29 WP14
Nationality CCCP PRC
Equiped in MIG23 F-81I
Afterburner Without ~ With ~ Without With
° 1 2 Engine weight/kg 1579 1922 896 1190
Real thrust/kN 81.4 122.6  52.7 75
) “Critical added weight »” Calculated thrust/kN 82.7 122.3  53.8 76
Relative error/% 1.6 -0.3 2.1 1.3
( ) Thrust with ITB/kN 92.6 60.5
o Thrust raise/% 12.0 _—— 12.5 —_——
1 Critical added weight/kg 189 —_—— 112 51
Table 2 Exemplary performance analysis of turbofan and turboshaft engines with ITB
Engine type Turboshaft( Power/kW) Turbofan( Thrust/kN)

Engine model RS360 T700-T6 A MTR390 CF6-50E CFM-56 JTO9D-59A
Nationality UK/FRA USA GER/FRA USA FRA USA
Equiped in Lynx AH EH101 U-tiger 747200 KCH35 747200

Engine weight/kg 150 224 154 3850 2140 4110
Real thrust/power 830 1394 873 233.4 106.7 235.6
Calculated thrust/power 873 1308 839 223.6 107.3 246.0
Relative error/% 5.2 -6.2 -3.9 -4.2 0.6 4.4
Thrust/power with ITB 1067 1704 1022 266.2 123.6 282.5
Thrust/power raise/% 19.8 30.2 21.8 19.1 15.2 14.8
Thrust/power-weight ratio 5.5 6.2 5.7 6.1 5.1 5.8
Critical added weight/kg 30 68 34 735 325 608
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