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Heat transfer coefficient for the suction side, however, was decreased due to film cooling.

Key Words Numerical computation Bladws Thermo- convection coefficient

TECHNICAL NOTES

DEVELOPMENT OF FAILURE DIAGNOSIS TECHNIQUES

IN ENGINE DIGITAL CONTROL SYSTEMS
Huang Xianghua and Sun Jianguo
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
ABSTRACT T his paper surveys the development of sensor failure diagnosis in
engine digital control systems. First, the early research works on techniques of sensor failure
detection and isolation are reviewed- T he main disadvantage of model— based methods is high
sensitivity to modeling errors which are inevitable because of the complexity of the aircraft
engine. Then, the paper considers the necessity of robust failure diagnpsis jand its develop-
ment. In view of the fact that the neural networks-have been successively applied to control
realm and possess themselves of tremendous potentials, the neural- network— based failure

diagnosis is recommended as a promising approach in the engine digital control systems.

Key Words Aircraft engines- Digital control system” Fault diagnosis

INFLUENCE OF TEMPERATURE RATIO

ON PENETRATION DEPTH OF 2D CONFINED CROSS FLOW

Wang Weidong and Guo Zengyuan
( Tsinghua University, Dep artment of Engineering, Bejing 100084)

ABSTRACT The influence of temperature ratio on the penetration depth of two
— dimensional confined cross flow is investigated numerically. It is found that the tempera—
ture ratio of jet to main flow was an important parameter independent of momentum ratio.
This phenomena can be explained in terms of the concept of "thermal drag". A cold jet inject-
ed perpendicularly into a confined hot air flow is heated and accelerated as the momentum ra—
tio is given. The thermally induced pressure drop is converted into the momentum increase
and consequently increases the penetration depth. On the contrary, a hot jet injected perpen-—
dicularly into a confined cold air flow for the given mometum ratio decreases its own momen-—
tum due to cooling by the mainflow. As a consequence, its penetration depth also is cut

down.

Key Words Temperature distribution Jet penetration Numerical computation

FINITE ELEMENT STRESS ANALYSIS

OF POWDER METALLURGY TURBINE DISC

Song Yingdong, Chen Wei, Wen Weidong, Gao Deping
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
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ABSTRACT A stress analysis of a Powder Metallurgy (PM) turbine disc was
accomplished by finite element method. First, the calculation boundary was determined ac-
cording to the linkage mode of the rotor, then its elastic, thermoelastic and thermal stress
analyses were made. Theresults show that the deformation of the PM disc is elastic at maxi—
mum rotational speed. As the rotational speed exceeds the maximum by 22%, the deforma-
tion of disc remains elastic except in the core. The inhomogeneous temperature field has a
strong effect on the stress distribution of the disc.

Key Words Powder metallurgy Turbines Disks Stress analysis

APPLICATION OF DOMAIN DECOMPOSITION METHOD

TO PREDICTION OF TURBULENT FLOW FIELDS

Zhang Chuhua, Liu Zhengxian, Gu Chuangang, Miao Yongmiao
(Dept. Energy and Power Engineering, Xi'an Jiaotong University, Xi‘an 710049)

ABSTRACT The Domain Decomposition Method (DDM)-is-applied to calcula—
tion of turbulent flow fields. A general DDM — 1 scheme Si.wis_developed for turbulence equa-
tions with treatment of variables in overlapped domains.—It\features that' the'whole computa—
tional domain is decomposed into several subdom ains according to the flow properties and the
different decomposed domains employ correspornding physical-models. \A prediction of turbu-
lent flow fields in a sudden pipe expansion was made and compared \with the experimental da-
ta. It was shown that the scheme-can predict thereattachmentpoint, mean axial velocity and
turbulence kinetic energy\more aceurately-than the methods using asingle model in entire do-

main.

Key Words Decomposition method—Turbulent flow Numerical simulation

THRUST CHARATERISTICS OF EXHAUST EJECTOR SYSTEMS
WITH LOBED NOZZLES TESTED

AT COLD HIGH SPEED CONDITIONS

Li Li and Wu Shousheng
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT A set of thrust charateristics (thrust with nozzle pressure) of a
round covergent nozzle five lobed nozzles and lobed nozzle- mixing tube combinations with
and without difffusers have been obtained from the experimental investigation at cold high
speed conditions (nozzle pressure= 0. 15 0. 5MPa) Test results show that the lobed nozzles
of the exhaust ejector systems at high speed conditions also have superior application
prospects, provided their designs consider the impact of high speed flow, in especial, the aero-
dynamic charateristics of supersonic exhaust flow.

Key Words Nozzles with injector T hrust characteristics High speed



