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Introduction:

In response to the urgent need for power plants such as UAVs and general-purpose
aircrafts, this achievement puts forward the theory of flow and combustion
stabilities in aeroengine at high altitude low Reynolds number, and invents the
time-sharing and partitioned evaporation tube combustion technology, which
solves the flameout and narrow range of stability at high-altitude. This achievement
proposes the high-stability compression in confined spaces and wake coupling
low-pressure turbine technology, which solves the engine instability, component
performance degradation and fuel consumption increase at high altitude low
Reynolds number; the overall layout of light-duty aeroengines is proposed, which
solves the problem of complex engine system and high cost. After 16 years of
independent innovation, a series of key core technologies were broken through
and a series of light-duty turbine engines was developed, which are applied in
batches to new generation UAV and cruise system, forming basic research, key
technologies, and engineering applications. The innovation of the whole chain to
industrialization has promoted the transfer and transformation of achievements and

large-scale industrialization.
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“First Place” and “Most Investment Value
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Light-duty gas turbine engine integrative experimental bench
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Industrialization of light-duty gas turbine engine achievements
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Industrialization of light-duty gas turbine engine achievements
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Award” in the Roadshow of the CAS STS Silver Award in China Advanced Technology

Double Innovation Project Transformation and Application Competition
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Maker China Innovation and Entrepreneurship Competition
National Competition Second Prize
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Innovation and Application of Key Technologies for

Advanced Light-duty Aeroengines

HEFSEA(Y | Recommended Unit
hERE R TS AT

Institute of Engineering Thermophysics, Chinese

Academy of Sciences

SSREEA(SE | Accomplished Unit
FRERIZ I TR

Institute of Engineering Thermophysics, Chinese

Academy of Sciences

S1EEA(L | The Main Cooperation Unit

FRMERERAT
CAS Aerostar Technology Co., Ltd.
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Low fuel consumption light-duty turbofan engine

RS G IEE P el

FEERMERREISEZRT, FRMAESREH, Mz Tl eAE-
HRHREREAIRAT, HAR1E32(Z7T, HAREN AR 35127t #
£20214F6 7, RiFZ(J4958RAUMREIN, FEENGEREIGUES
e E S, E =TI B3 .87140T, FEAES0005 7T, #
FERIN3500 57T, SefaaddR E et BORBEAUN - R FRR A P E R
BeSTSXN AT H s iR “REREMER" o 5T RERD
Fis sl AR EIFRIA TR, T8 TR ER 2RI R s~
F, SZETERENERMASCREXKER, MER, KiEfmils
PrR SR T EHEE DT .

SRR BLRB R A

Self-developed high-performance low-cost light-duty turbojet engine

Social and Economic Benefits:

Under the framework of the military-civilian integration development strategy, the
research team adopted a mixed ownership system and established an industrialized
company-CAS Aerostar Technology Co., Ltd., with a technology transfer contract
of 132 million yuan, a technology investment of 135 million yuan, and a cumulative
delivery of 495 light-duty aero engines. It occupies an absolute dominant position
in the domestic light-duty power industry. In the past three years, it has added sales
of 387 million yuan, new profits of 50 million yuan, and new taxes of 35 million
yuan. It has successively won the China Advanced Technology Transformation
and Application Silver Award and the "Most Investment Value Award" in the
Roadshow of the Chinese Academy of Sciences STS Double Innovation Project.
This leads to promote the development of light-duty aeroengine industry research
and chain in China, to build a complete supporting light-duty aeroengine industrial

park, and to support the country's first military-civilian integration innovation
demonstration zone, all of which makes significant contributions to the economic =~ ENEEREM=EFNEEE

development of industry, region and country. The first domestic set of light-duty aeroengine high altitude test bench



CAS Science and Technology Promotion

and Development Prize 2021

BEIBARER | Team Members:

AR
Zhu Junqiang

PERIF B TR IR AT

E2oEl: HREA, BREPXERAR, B
ERAER, HEFARFRSHIIAL,

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Team leader, organizing the invention
of key technologies, research and development system, and
industrialization.

BXEE
Zhao Shengteng

FERIF G T ERAIRHS AT
EZ25: RBERSNERSEN, TEFRL™
AACRIFBHET

Institute of Engineering Thermophysics, Chinese Academy
of Sciences
Main contributions: Turbofan engine system integration,
engineering development and industrial application
promotion.
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Du Qiang

PERIF B TR IR AT
EZo: RIRRV RS EN, TEFRL™
AACRIFBHET

Institute of Engineering Thermophysics, Chinese Academy
of Sciences
Main contributions: Turbojet system integration,
engineering development and industrial application
promotion.
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Feng yinli

RERIZ G TERIEA S AT
FETE: BEREATSAEEEIRARTTA

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Development of the overall
configuration technology for light-duty turbojet engine.
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Huang Enliang

chERFF R TAERAWIIR ST
FERE: BEREANNZSBHERATA,

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Development of the multi-electric
configuration technology for light-duty turbofan engine.
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Yang Chengwu

chERFE B TR S
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Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Technological development of the
mixed-flow centrifugal compressor.
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Wang Pei

cRERIF R TERWIRAS AT
FETE: BEL5OREBERRIEREIRIT
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Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Development of the wake-boundary
layer coupling technology in low-pressure turbine.

EEE
Lei Zhijun

chERFF R TR S
FEIE: BIERINEFNERATA,

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Technical development of the front
tandem blade fan rotor.
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Liu Guang

ShERIF B LRI T
FERE: RNTZSR1FTRATE

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Engine secondary air system
technology development.
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Liu Jun

R ERFF B TERWIIRAS AT
FETE: DS RSREEZRREMETAK
R

Institute of Engineering Thermophysics, Chinese Academy
of Sciences

Main contributions: Time-sharing classification and
high-stability evaporation tube combustion technology
development.

11



