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Abstract

To adapt to closed-loop simulation requirements of electronic control unit research, dynamic mod-
eling and simulation from starter to idle on singled-shaft mixed exhaust micro turbofan engine
which is driven by centripetal turbine is described. Fan, compressor and turbine characteristics map
is extended to low corrected speed, modeling of pressure loss in duct, pressure balance in mixer ex-
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haust, rotor dynamic is updated. The simulation results show that modeling can overlay the dy-
namic process from starter, ignition and idle.
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Figure 1. Structure schematic of singed-shaft mixed exhaust micro turbofan engine
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Figure 2. Flow station and component link schematic of singed-shaft mixed exhaust micro turbofan engine
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Figure 3. Dynamic process of engine’s from start, ignition, idle, acceleration
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Figure 4. (a) fan and turbine cooperation line; (b) compressor and turbine cooperation line; (c) turbine and fan, compressor
cooperation line

4.(2) RESREHETIEL; (b) ESVNSREHETLIEL; (o RESKE. ESVERREIEE

5. &ig

N R KB T P S R PR ORGSR, TR 1 A P A VR HE AR i B A S LM B 21 18 4 A A1
FolEh A, I KU R ASNURR R AR R Y R, TOE SRR TR A AR RSP
Feyah i B IR, RS RIUFEIUR SO FENUEESD . BEH Rk IS R B as i R . I3 1Ak
Z LAY DA SR R I 7 2 R E .

&E ik
(1] FeMseg. Jo AHL/TS 3 /N e RS AL R RE[T]. RS, 2012(8): 65-68+92.

DOI: 10.12677/mos.2023.121006 65 e RSE TR


https://doi.org/10.12677/mos.2023.121006

TRIRRL, FLIE

https:/doi.org/10.16338/j.issn.1009-1319.2012.08.008

2] HEE. £EF107 RINRERBIPLI]. CHLTH, 1993(6): 31-35.

[3] SEZKfh, AhaE, REER. NGRS R RSB T[I]. AR AR, 2014, 35(6): 1068-1074.
[4] GKFRZR, ZBIEF, XIKE, Z4E. /NRRE R APLIRE BTt A ). A sl 1544k, 2010, 25(1): 72-79.
[5]

Connolly, J.W., Csank, E., Chicatelli, A. and Franco, K. (2017) Propulsion Controls Modeling for a Small Turbofan
Engine. 53rd AIAA/SAE/ASEE Joint Propulsion Conference, July 2017.

(6] FEN, Fkeed, XEH. ANEIRE R SIFURM IS, JER BT iR K% 54), 2016, 42(12): 2555-2562.

[7]1 AE®E, HE, kK, TRE. ETEERSE0 N R RS FLInEESII]. Bk 53K, 2021, 36(1):
19-23+27. https://doi.org/10.19557/j.cnki.1001-9944.2021.01.005

(8] HH%Y, MHVE, Jok, SKAR. ST IhAAMER /N B KSR RII]. A5 1GKR, 2020, 35(4): 11-15+24.
https://doi.org/10.19557/j.cnki.1001-9944.2020.04.003

(9]  EDBL NG R AL AR SER BB U FL D). R 540K, 2014(2): 61-67.
[10] i, B, XU, 55 FRSHURBEREVEY T VEXT U BT ()], A K EHL, 2018, 44(3): 65-70.

[11]  Fh%, FAA, FRHEH, 55 A SINUR AR AR AR AR EREBL]. #EEER, 2006, 27(2):
146-149.

m

DOI: 10.12677/mos.2023.121006 66 e RSE TR


https://doi.org/10.12677/mos.2023.121006
https://doi.org/10.16338/j.issn.1009-1319.2012.08.008
https://doi.org/10.19557/j.cnki.1001-9944.2021.01.005
https://doi.org/10.19557/j.cnki.1001-9944.2020.04.003

	单轴混排微型涡扇发动机低转速动力学建模
	摘  要
	关键词
	Low Speed Dynamic Model on Singed-Shaft Mixed Exhaust Micro Turbofan Engine
	Abstract
	Keywords
	1. 引言
	2. 动力学建模
	3. 低转速建模修正
	3.1. 流道总压损失
	3.2. 混合器总压平衡
	3.3. 转子部件功率平衡
	3.4. 风扇特性扩展
	3.5. 涡轮特性扩展

	4. 起动、点火到慢车的低转速动态模拟
	5. 结论
	参考文献

