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HOT- W IREM EASUREM ENT OF 3- D FLOW FIELD
INA RECTANGUL AR VOL UTE

Huang Shujuan, Hu Zhiwei, M iaoY ongn iao
Dept o Paver, Xi'an Jiaotong University, Xi'an 710049)

ABSTRACT 3D turbulent flow fields in a rectangular volute of a snall centrifugal
compressor weremeasuredw ith a hot-w ire probe at three across sections along its circumference at
three different flow regimes T he gace positionsw ere adjustedw ith a three-dimensional coordinate
frane Time average velocities and Reynolds stress tensorsw ere calculated by meansof a hot-w ire
response equation w ith third order of precision Themeasured results illustrated two recirculation
regions near both sidew alls due to abrupt expansion at the inlet of the rectangular volute T he tur-
bulent kinetic energy and Reynolds stresses in the recirculation regionsw ere 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
girochaeta In consequence, the abrupt expansion and the asymmetry of the inlet must be avoided

Key words Turbulent flow Flow field Hot-wireprobe M easurement

EXPERM ENTAL STUDY OF 3- D TURBUL ENT FLOW FIELD

IN A 90° BEND PIPE
Shang Hong, Wang Shangjin, Xi Guang,—Y uan M inj ian
Dept o Pawer, Xi'an Jiaotong University, Xi'an \ 710049)
Kong Qingli
(Institute o~Shenyang B laver Plant,” Shenyang )

ABSTRACT The 3-D turbulent flow field-ina 90° strongly curved pipe (D= 280mm,
R./D= 0.87) has been experimentally studied under different Reynolds numbers (Re= 2. 78x 10°
5.40x 10°) with a single slant hot<w iremeasurement system and a five-hole dynamic probe The
detailed experimental results are given, including the distributionsof 3-D time-averaged velocities,
turbulent energy, totalpressure and static pressure along the curvature direction at five different
cross-section It is\shown that the loss in this strongly-curved pipe mainly occurs near the inner-
sidewall, and increases rapidly near the 90° cross-section due to flow separation Static pressure
distribution near the outer-sidewall is higher than that near the inner-sidewall throughout The
flow near the inner-sidew all accelerates from the 90° to the 30° cross-section and decelerates af ter
30°cross-section But near the outer-sidew all, the tendency becomes adverse, and the pressure gra-

dient here ismuch snaller than that near the inner-sidewall.

Key words Turbulent flow Flow field Pipe flow

EXPERM ENTAL STUDY ON GAY NAM IC PERFORM ANCE

OF INTAKEW ITH PLENUM BY PASS
Chen Xiao, L iLulong, Ma Rulong
(2ndDept , NanjingUniversity of Aeronautics and A stronautics, Nanjing 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, w hich
scaleis 12 Experimentsof flow visualization, gasdynam ic performance and foreign object throw -
ing have been done The experimental results show that its perfect gasdynam ic performance and
flow steadiness satisfy the requirementsof aeroplane and engine Compared to the intakew ith pipe
by-pass, this new-type intake hasmany advantages, egecially the improved ability of eliminating



