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Performance comparison and analysis of high temperature
rise combustor engine and two-combustor engine

MAO Yan-hui, YANG Jin-hu, LIU Cun—=xi, MU Yong,
LIU Fuqgiang, XU Gang
(Institute of Engineering Thermophysics,
Chinese Academy of Sciences, 100190 Beijing, China)

Abstract; One-dimensional steady method was used to calculate the high temperature
rise combustor engine and two-combustor engine’s overall performance in consideration of
the component efficiency. The overall performance was compared at total pressure ratio 32
and turbine inlet temperature 1900K for two-combustor engine and turbine inlet temperature
2400K for high temperature rise combustor engine. The way of temperature rise distribution
between combustors of two-combustor engine was also analyzed. Results show that the spe-
cific thrust of high temperature rise combustor engine is 2. 7 percent higher than that of two-
combustor engine, while the specific thrust fuel consumption is 3. 8 percent lower. The two-
combustor engine is helpful to decrease the total pressure loss under supersonic condition,
and its specific thrust increase ratio is higher than high temperature rise combustor engine

when Mach number is more than 1. 5.
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Fig. 1 Configuration of aero engine after adding inter-stage turbine burner
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Table 1 Corresponding over pressure ratio,

temperature rise of HTRC and TC to

fan pressure ratio

Ry, R,, AT /K AT./K
1.2 9.6 1631 1571
1.6 12. 8 1565 1530
2 16 1510 1495
2.4 19.2 1463 1466
2.8 22.4 1421 1439
3.2 25.6 1383 1416
3.6 28.8 1348 1394
4 32 1316 1374
4.4 35.2 1286 1356
4.8 38.4 1258 1338
5.2 41.6 1232 1322
5.6 44. 8 1207 1306
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