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ples of optimizational design. It is shown that the aerodynamic performance of the transonic

turbine cascades has been improved greatly with little variation of the work and the strength.

Key Words Transonic turbines Cascades Optimization

EXPERIMENTAL INVESTIGATION ON MASS- HEAT

TRANSFER OF SHROUDED ROTOR- STATOR SYSTEM
Chen Jian
(Beijing Institute of Control Engineering, Bejing 100080)
Xu Guogiang, Cao Yuzhang
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)

ABSTRACT According to the theory of analogy between heat transfer and mass
transfer, the mass transfer technique is applied to a shrouded rotor— stator system for experi—
mental, investigation on its heat transfer. An experimental model is set up: The cooling air
is blown axially from the front edge of the stator, and the naphthalene ( CioHs) sublimation
technique is employed to obtain both local and average mass— transfer-coefficients for the ro—
tor surface coated by naphthalene. The heat transfer characteristics-of-the shrouded rotor—
stator system are investigated using the mass transfer analog technique./Thé em phasis is put
on analyzing the effects of the following parameters on-the transfer characteristics: T he ratio
of axial gaps Gs the ratio of axial clearance G¢ [the'rotational Reynolds number Reo and flow
coefficient Cv. Correlations are obtained-ex perimentally,—conclusions-are drawn for the test
conditions as follows: 1. Theaverage mass transfer coefficient’increases with increase of the
flow coefficient Cv and-the rotational Reynolds number Ret; 2. The average mass transfer co—
efficient decreases with increase of the ratio_of axial gap Gs and the ratio of axial clearance
Ge; 3. The peak of local mass ‘transfer coefficient radically moves out with reference to im—

pingement point.

Key Words Rotor Discs Naphthaiene Heat transfer

SPRAY CHARACTERISTICS

OF A NEW AIR- ASSISTED ATOMIZER
Xu Hang, Guo Zhihui, Gu Shanjian
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)
ABSTRACT The spray characteristics of a new air— assisted atomizer was in—
vestigated experimentally. Annular and central swirling air jets smash the fuel jet and make
it spray. The radial distributions of the mean and fluctuating velocities of the air flow and
drops, the drop size and the concentration were measured at several axial stations with 2D
PDA. Two atomizers with different mixing chamber were tested to investigate the effect of
the central swirling air jet on the spray structure. T he radial distributions of the mean veloci—
ty show that a lower axial velocity region and a solid rotation body exist at the center of the
spray. T he radial profile of drop volume flux peaks drifts off the centerline, indicating a hol-
low cone spray. The results show that high turbulence occurs at the central region and the re-
gion where the central swirling jet intersects the annular jet. The radial position of maximum

mean axial velocity moves outwards with increasing strength of swirling. T he atomization
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performance of the atomizer with lower swirling strength is better than that of the atomizer

with higher swirling strength near the atomizer exit, but downstream the both atomizers pos—
sess same atomization performance.

Key Words Atomizing Measurements Drop size Fuel— nozzles

NUMERICAL SIMULATION FOR MATCHING DIFFUSER

WITH LINER IN A SMALL DIRECT- FLOW COMBUSTOR

Li Gaiqi and Yan Chuanjun
(Zhuzhou Aviation Power Institute, Zhuzhou 412002)

ABSTRACT Numerical simulation was carried out for inside and outside flow -
fields of the liner in a small direct— flow combustor with special structural arrangement, nu—
merical tests of combustor performance were performed for matching of different diffusers
with the liner. T he program employs two— equations(K - € model)to describe turbulent char—
acteristics. The combustion following vaporization was simulated by atwo— step chemical re-
action eombustion model. Arrhenius— EBU model was used to determine the reaction rate,
and the air flow mass distribution was taken as a bridge to link the inside and outside flow—
fields of the liner. The calculated results indicated that two\ strong recir¢ulation zones e—
merged when air flowed into combustor annular cavity from prediffuser;” the inside and out—
side flowfields were very unsymmetrical. The nclinatienof thepredliffuser was an important
geometrical parameter for the combustor performance.

Key Words Small turbine engines Combustionchamibers Numerical simulation

Flow fields

A STUDY ON EFFECTS OF ENVIRONMENTAL FACTORS

ON ALUMINUM OXIDE PARTICLE SIZES
Zhang Wei, Cao Taiyue, Wang Ningfei, Zhang Weihu, Zhu Hui
(5th Dept. National University of Def ense Technology, Changsha 410073)

ABSTRACT On the basis of diffusional combustion model of metal combustion
and heterogeneous nucleation mechanism, the average particle sizes of the product A1203 in a—
luminum combustion were calculated. The results show that the temperatures on the combus—
tion surface and on the metal surface increase with enhancing pressure, and the average parti-
cle size of the condensed product decreases as pressure increases. T he effect of the pressure
on the parameters is larger than that of the temperatures.

Key Words Aluminium powder Environmental factors Combustion products

CALCULATION OF 3D CASCADE FLOW

WITH N- S EQUATION
Ji Lucheng and Zhou Sheng
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)
ABSTRACT A cell - centered finite volume method was developed to solve

Renolds — averaged Navier— Stokes equation with Jameson's Runge— Kutta scheme. In its



