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NUMERICAL ANALYSIS

OF 3-D TURBULENT FLOWS IN 90 “BENDS
Xi Guang, Shang Hong, Wang Shangjin (Xian Jiaotong University)

ABSTRACT The 3-D turbulent flows in 90“bends with different cross-sections
have been analyzed with incom pressible, time-averaged N— S equation. The capability of k-
€ turbulence model for predicting the flow field with very strong curvature has been verified
by the pipe bend (R</ D= 0.87) experimental data made by the authors. Calculations of 3-D
flow field in a 90uct bend and a 90 pipe bend are presented. The results show that, before
occurrence of the low velocity area formed mainly by the interchange of secondary flows near
the inner wall, the mean velocity field predicted by the k—€ turbulence model is proved in rea—
sonably good agreement with the experimental data even though the curvature of bends is
very strong. But as soon as the above-mentioned low velocity area appears, the prediction ac—
curacy of the k-€turbulence model greatly drops down.

APPLICATION OF SUBMERGED VORTEX GENERATORS

FOR SEPARATION CONTROL OF A SUBSONIC DIFFUSER

Chen Xiao and Jing Ping (Narnjing Aeronautical Institute)

ABSTRACT The effects of the main geometrical parametérs of the submerged
vortex generators on the diffuser performance are’analysed. A combination of corotating and
counter-rotating votex generators was used in the study- Inthe\center part of the channel,
four pairs of counter—rotating vortex generators were used.to eliminate the flow separation.
At the two corners, two corotating vortex generator blades and one pair of counter+oataing
blades were used respectively to improve-the three-dimensional separation flow fields in these
corner regions. The experimental results_show that the static pressure recovery coefficient Cr
is enhanced remarkably and the total pressureloss is also reduced, if the geometrical parame—
ters and the location of'‘the vortex generators are selected properly. A comparative study be-
tween the submerged vortex generators of concave shape and the conventional vane-type vor—
tex generators is also-presented. Both of them have almost the same efficiency for separation
control, but the parasitic drag of the former is less due to its submergence in the boundary
layer; and it is convenient for practical application because its distance to the separation start—
ing point on the diverging wall of the generator is much shorter.

TURBOFAN WITH A SMALL BYPASS RATIO
FOR FIRST STAGE OF A TWO- STAGE TO- ORBIT VEHICLE

Yang Kaitian (Shenyang Aeroengine Research Institute)

ABSTRACT As turbomachinary is superior to rocket and ramjet at lower flight
speed, a computational analysis of five sorts of hydrogen—ueled turbomachinary, i- e. ATR
engine, rtocket fan, tip turbine fan, two-spool hydrogen expander engine and turbofan has
been accomplished. Theresults show that the turbofan with small bypass ratio is superior to
the others in the performance at flicht M ach number below 3. 5. After choice of better cycle
parameters, further performance calculation of the turbofan has been carried out. T he total
residual thrust of six engines is shown to be more than 411. 88kN at flight Mach number be-
low 3.5. It is indicated that the specific impulse of the engine is more than 31. 63kN - s/kg at
flight mach number below 3.5 and 73.55kN -s/kg at flight M ach number below 0.9 respec—

tively. T his type of turbofan combined with a ramjet is proved to be suitable for a powerplant
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in the first stage of a two-stage to-orbit vehicle.

EFFECT OF THERMODYNAMIC PARAMETERS

ON PERFORMANCE AND COST OF TURBINE ENGINE
Wang Rugen (Air Force College of Engineering)

ABSTRACT A method for estimating life cycle cost of aircraft turbine engine
manufactured in China is provided on the basis of a statistic technology and a definition of life
cycle cost ratio has been used. Changes in thrust, specific fuel consumption and life cycle cost
have been calculated when thermodynamic parameters (TIZ* , T3 and T:f) and mean time be—
tween overhauls of the engine increase. It was found that there was a marked growth of the
engine thrust when T3 increased, but life cycle cost ratio of the engine should, too, quickly
grow. In order to make the growth of life cycle cost ratio acceptable for the A ir Force, mean
time between overhauls and total operation time of the engine must be lengthened. And a
overhigh pressure ratio of the compresser often makes the thrust drop down and life cycle
cost ratio grow up.

RESEARCH ON AIRCRAFT LIFE CYCLE COST REDUCTION
Wang Rugen (Air Force College of Engineering)

ABSTRACT On the basis of cost data collected from faetories and the Air
Force, the variation of life cycle cost is analyzedfor/the fighters in which one of four kinds of
engine is installed respectively. It has been found that there should be a marked drop in the
aircraft life cycle cost, if the suitable-fund is-allocated to increasing reliability, decreasing spe—
cific fuel consumption and l'engthening time-between-two overhauls of the aircraft engine.

RESEARCH ON ALTITUDE SIMULATION OF STARTING

FOR A SINGLE--SPOOL SMALL TURBOJET
Zhu Qing (Aerospace Ministry)

ABSTRACT A ltitude simulation ignition tests of a singlespool small turbojet
starting were completed at an altitude test rig. Some conclusions from the test data analysis
have been drawn. It is very useful to supply secondary oxygen jet for high-altitude ignition
and starting. The use of high energy igniter improves ignition and starting performance and
reduces starting time. Fuel flow must be matched with air flow during the high-altitude start-
ing. The fuel flow must be controlled by the rotational velocity of the rotor to limit tempera—
ture ¢4 and to avoid hang-up during the starting.

A DESIGN OF A ROTATING PROBE FOUR-AXIS

TRAVERSE MECHANISM
Zhang Hong, Jiang Haokang, Xiao Ling, Xing Shuchu
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A mechanism fully controlled by computer and stepping motor can
move a probe in four axes (Null, Radial, Tangential and Axial) for completing flow measure-
ment inside the rotor passage of the turbomachine during rotation. The mechanism can also
move the probe for flow measurement inside the stator passage as a fixed one. The technical
characteristics, principle of operation, construction design and running balance of the mecha—
nism are discussed in detail.



