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Parallel design of turbo engine andthree dimensional nozzle

CHEN Yuchun', HUANG Xing', GAO Ben-bing*, YE We' , ZHAN G Hong"

(1. -School of Power and Energy ,
Northwestern Polytechnical-Universty, Xi’ an'710072, China;
2. The 3rd Academy of “China Aerospace Stience and Industry Corporation,
Beijing 100074, China)

Abgtract ;. In order to solve the problemof mass flow match between aero-engine and
nozzle in the performance\s mulation; 0-D engine performance smulation programs and 3-D
mixer and nozzle computationfluid dynamics software were integrated into iSIGHT plat-
form. The method was presented solving the massflow match and integrating multi-level of
complexity, analys's techniques (Zooming technology) that captured the appropriate physics
of mixer and nozzle at the 3-D statefor engine systems. By meansof iteration computation of
programs between 0-D and 3-D, the model s and areas of the mixer and nozzle were adjusted
automatically. The thrust coefficient and flow coefficient of nozzle were obtained at the same
time. This method may provide a reference to application of Zooming technology in other
parts of turbofan engines.

Key words: aerospace propulson system; turbo-fan engine; mixer; nozzle;
zooming technology ; mass flow match
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Table 1 Comparison of area and massflow between 0-D and 3-D results o origin nozzle
Ass/ m? Ass/ m? As/ m? mes/ (kg - s 1) mss/(kg - s 1) me/ (kg- s %)
0D 0.015 68 0.025 46 0.025 42 4.002 8 4,070 2 8.0730
3D 0.015 68 0.025 46 0.025 42 3.471 4 4.405 9 7.877 4
Al % 0 0 0 - 13.28 +8.25 -2.42
2 oD 3D
Table 2 Comparison of area-and massflow between-6-D_and 3-D_results of modif ied nozzle
Ass/ m? Ass/.m? Ag/ m? mes/ (kg - s %) mes/ (kg - s %) me/ (kg- s %)
0D 0.015 68 0.025 46 0.02542 4.002 8 4.070 2 8.0730
3D 0.018,49 0.022 65 0.027 51 4.0130 4.065 2 8.078 2
Al % +17.92 - 11.04 +8.22 +0.25 -0.12 +0.06
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Table 3 Results-of* Zooming” in nozzle at off-design point
ZF nel % Zc nct-% Meor fpt Meor Jpt v/ (m- s7%)
oD 0.692 92.'862 0.873 94. 836 50. 025 129. 399 445. 35
Zooming 0. 686 93.184 0.873 94.987 50.023 129.598 484. 80
Al % - 0.86 +0.35 0 +0.16 - 0.004 +0.15 +8.86
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