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HOT- WIRE MEASUREMENT OF 3- D FLOW FIELD

IN A RECTANGULAR VOLUTE
Huang Shujuan, Hu Zhiwei, Miao Yongmiao
(Dept. of Power, Xian Jiaotong University, Xian 710049)

ABSTRACT 3-D turbulent flow fields in a rectangular volute of a small centrifugal
compressor were measured with a hot-wire probe at three across sections along its circumference at
three different flow regimes. The space positions were adjusted with a three-limensional coordinate
frame. Time average velocities and Reynolds stress tensors were calculated by means of a hot—wire
response equation with third order of precision. T he measured results illustrated two recirculation
regions near both side walls due to abrupt ex pansion at the inlet of the rectangular volute. The tur—
bulent kinetic energy and Reynolds stresses in the recirculation regions were reduced as the flow
rate increases and as the radius increases. In addition, asymmetry of the rectangular inlet induced
the vortices at different cross sections of the volute, and made the trace of the flow as a curved

spirochaeta. In consequence, the abrupt ex pansion and the asymmetry of the inlet must be avoided.

Key words Turbulent flow Flow field Hot-wire probe M easurement

EXPERIMENTAL STUDY OF 3- D TURBULENT FLOW FIELD

IN A 90“BEND PIPE

Shang Hong, Wang Shangjin, Xi Guang, Yuan Minjian
(Dept. of Power, Xi@n Jiaotong University, XiGn 710049)

Kong Qingli
(Institute-of Shenyang Blower Plant, Shenyang )
ABSTRACT The 3D turbulent flowfield in a 90=trongly curved pipe (D= 280mm,

R./D= 0.87) has been experimentally studied under different Reynolds numbers (Re= 2. 78><10°
5.40><10") with'a single slant hot 4 ire-meas urement system and a five-hole dynamic probe. The
detailed ex perimental results are given, ineluding the distributions of 3-D time-averaged velocities,
turbulent energy, total pressure and static pressure along the curvature direction at five different
crosssection. It is shown that the loss in this strongly—curved pipe mainly occurs near the mner—
side wall, and increases Tapidly near the 90 tross=section due to flow separation. Static pressure
distribution near the outerside wall is higher than that near the inner side wall throughout. The
flow near the inner-side wall accelerates from the 900 the 30 tross-section and decelerates after
30 rosssection. But near the outer-side wall, the tendency becomes adverse, and the pressure gra—

dient here is much smaller than that near the inner-side wall.

Key words Turbulent flow Flow field Pipe flow

EXPERIMENTAL STUDY ON GASDYNAMIC PERFORMAN CE

OF INTAKE WITH PLENUM BYPASS

Chen Xiao, Li Lulong, Ma Rulong
(2nd Dept., Nanjing University of Aeronautics and Astronautics, Nay ing 210016)

ABSTRACT The intake with plenum bypass is a new-type subsonic intake for civil
medium-range aircraft. Its geometry is considered. A model of this type has been designed, which
scaleis 1-2. Experiments of flow visualization, gasdynamic performance and foreign object throw—
ing have been done. The experimental results show that its perfect gasdynamic performance and
flow steadiness satisfy the requirements of aeroplane and engine. Compared to the intake with pipe
by-pass, this new +type intake has many advantages, especially the improved ability of eliminating
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the foreign object, although the total pressure coefficient of this type intake slightly lessens. This
type intake has extensive application in the future to the civil aviation with the strict requirements

of airworthiness.

Key words Air Intake Gasdynamic performance Performance tests Bypass

A RESTORING ANALYTIC NUMERICAL METHOD

FOR SOLUTION OF VISCOUS FLOW FIELD IN TURBINE
Zhang Chiping, Feng Guotai, Cui Minggen
(Dept. of Mathematics, Harbin University of Technology, Harbin 150001)

ABSTRACT A new restoring analytic numerical method based on application of the
method of restoring nucleus is developed for solution of viscous flow field in turbine. It makes the
problems of storage, speed and accuracy in calculation easy to be solved. T his paper offers ideas and
methodology of application the method of restoring nucleus to solving viscous flow field in turbine,
as well as in curvilinear coordinate system, and demonstrates the procedure of solving flow function
integral equations. Finally, a numerical experiment for the two—dimensional cascade viscous flow
mentioned in reference 1 by the aid of this method has been performed and the results are consis—

tent with the data in reference. 1.

Key words Turbine Viscous flow Restoring Numerical computation

NUMERICAL SIMULATION OF 3— D FIELD
WITHIN A COMPRESSOR ROTOR WITH C- H GRID

Wang Licheng
(2nd Dept., Namyjing University of Aeronautics_and Astronautics, Nary ing 210016)
ABSTRACT A\3-D C-H grid generation- technique and 3-D Euler governing equation

are described briefly. The highly loadedtransonic compressor rotor designed by ONERA is taken
as a numerical example. ONERA § numerical results and ours with H grid and C-H grid are com—
pared respectively in respect of jthe pressure distributions along profiles at hub and tip of the rotor.
The numerical technique presented is applied to evaluating the influence of inlet pre-swirl on its
downstream flow field-in the rotor, in result a new numerical approach is obtained for design opti-
mization of pre—swirl distribution at compressor design stage. As numerical examples, two kinds of
pre-swirl distributions are examined to show its influence on M,; f8 and & etc. distributions along

radius.

Key words Euler € equation Three-dimensional flow Transonic compressor

Numerical simulation

EFFECT OF INTERBLADE PHASE ANGLE

ON BLADE FLUTTER OF STEAM TURBINE
Zhang Yangjun, Li Kejian, Tao Deping
(4th Dept. Bdij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT The interblade phase angle is one of key factors to act on the aeroelastic
stability of steam turbine. A two-dimensional numerical deforming actuator disk method on non-
constant interblade phase angle along circumferential direction has been developed to predict the
stall flutter of the steam turbine. T he effect of the interblade phase angler on the blade flutter of
the steam turbine has been studied with the help of the developed method. The results indicate that

when the interblade phase angle is between — 45 “and + 90 the stall flutter may occur at a certain



