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DEVELOPMENT OF AIRCRAFT ENGINE COMBUSTORS
Zhou Xiaoging

(Ministry of Aviation Industry)
Abstract

The principal requirements of combustors for advanced, high-tech aircraft
engines are reviewed in this paper, Key technologies are briefly described and
new development approaches are introduced,

Combustors will be developed continuously in the direction of improving
performances, shortening length, increasing reliability and durability, reducing
exhausting gas pollution, and utilizing alternating fuels, the last one is the key
to the success of wide application of industrial gas turbines,

Various new combustor concepts are in study beth abroad ‘and home, inclu-
ding double-annular combustors, vorbix, axially or-radially stagged combustors,
varying geomeiry combustors, twin recirculation combustors; horse shoe combus-
tor dome, vortex buring afterburner, barchane dumne flame-holder and so on,
Among the key technologies for advanced combustors, improving spray quality
and combustor-dome fuel-air mixture preparation, -and developing advanced coo-
ling schemes'\and\ heat-resisting materials-are in the first priorities,

Rapid progress of computer-and laser-technologies strongly influences a va-
riety of science \and\technology —fields, combustor is no exception, The main
aspects of computer modeling-and laser diagnostics of combustion processes are
briefed, and)a new empirical/multidimensional analytical design methodology is
surveyed, which” is believed to become a new approach to studying, designing

and developing advanced combustors,

FUNCTIONS OF TURBINE BLADE COOLING EFFECTIVENESS
EXPERIMENTATION

Qiu Xuguang
(Beijing Institute of Aeronautics and Astronautics)

Abstract

The functions of available equipment for cooling effectiveness of turbine blade

are surveyed, and the corresponding experimental methodology is considered,
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which is divided into two classes; by comparison and by simulation, Stress is
put on the simulating experimentation,

It is indicated that even if the values of the ratio of cooling mass flow K,
ratio of air temperature to gas temperature K. and Reynolds number of gas flow
Reg; remain constant, the operating state of the cascade is not definite, i e, the
turbine cascade may work at various level of temperature and pressure, In con-
sequence it is proposed to specify a range of temperature and pressure for a
comparative experiment,

In respect of the simulation experimentation the following relationship of the

similarity criterions is formulated on the basis of theory of similarity,

6= Tsl“—Tw =f (sz , Pci , PS_I_,_.,_’ Pecy >
Tg1-Tey Pg1  Pai He1V cpgiTg BerV epeiTe;

here the ¢ is relative cooling effectiveness, the T, and T,, are-the tempera-
tures of gas and cooling air respectively at inlet of the cascade,pg; and pg, are
gas pressures at inlet ant exit of the casecade, p.; is-air inlet pressure/ /g /and
Cpgy are viscosity and specific heat of gas at temperature Ty /., \and ey, are
those of cooling air at temperature T.,,

An important criterion of simulation |is introduced that the experimental

temperature must be lowered-as the experimental-pressure drops,

EXPERIMENTAL INVESTIGATION OF LOCAL HEAT TRANSFER
CHARACTERISTICS BY IMPINGEMENT COOLING

Ren Linghua and Zheng lJirui
(Nanjing Aeronautical Institute)

Abstract

The simulation of the local heat transfer characteristics of the leading edge
region of a turbine blade by impingement cooling of concave surface with a row
of circular air jets has been investigated experimentally,

The effects of Reynolds number, tke dismensionless distance between the jet
and the target, the compound geometrical configurations both of the impingement
tube and target on the local heat transfer coefficients are discussed, The special
distributions of local heat transfer coefficients are also analyzed,

It is found from a large amount of experiments that the heat transfer coef-
ficient distribution is not a simple Guass function, The Guass function fits the
experimental data satisfactorily only at the stagnation region,while the local heat
transfer coefficients in the jet region at the wall can be expressed in exponent

functions,



