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A study on the instability phenomena of fluid flow
over a coaxial center-body

TEHR
PATHEIR -

EHA AL

—PXHE

A EUTRY EHFFR T O
L&ﬁ/"ﬁzﬁiﬁé beéf\'on’ﬁ é*#%ﬁiﬁﬁﬁ
ﬁék%% ERMSHE NRAEEEA

BEALRE ROTHMABR &muﬁ
g/)l&’ifi BE 0 BRI EA s
MEFf%ibiaf - AT EERL BRE
HHER D EHRRAR 0 BATR RS AR R M2 R

L E YLy E R > BERFIGRE LR
BAREHMN - BRAFCEBEBERGR
FBATHRKE BB YRREELE

/'[% gL /)”.Ii ﬁ] h —F/Z%‘%"&/% é’]%/}'L é;#% ﬁ
dﬂiﬁﬁ/"gnm Pq—"‘[}@_;k& ﬁE@J l‘ﬁ[z@.f"&«
it B ¥ E 24 BRERAY B AR
RARE A7 5 BB AR R AR R ik
;ﬁMi°&%¥%§%&ﬁ¢’m%i
RILeBRA BTAKE BHKE

#%imxﬂ#ﬁﬂkﬁ% CIFBEIRRE  BERRK

Misksd C BAWEAR - PO TRAE -
/nLi?;’j %*%
Abstract
An  experimental investigation is

described to study the structures and the
instability phenomena of fluid flow over a
coaxial center-body. Flow visualization by
using laser light sheet and a video camera is
applied to observe the transient phenomena
of the flow. Laser-Doppler anemometer was
also used to measure the velocity information
at different locations of the flow. The
velocity fluctuations and their spectra are
obtained from the LDA measurements.
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Results show that the wake structure,
generated downstream of the center body and
evolved downstream, will affect the inner
shear layer and finally influence the outer
shear layer of the annular jet flow. The
cha-acteristics of the annular jet structure are
affected accordingly. Flow will become
earlier turbulent state with a center body than
that without a center body. It is also noted
that two modes of vortex shedding behind
cener body were found in this experiment,
namrely, periodic shedding and quasi-periodic
shedding. The experiments for various
Reynolds numbers conditions were carefully
carried out many times. It was found that the
only route to turbulence for this flow was in
the following sequence: stable state, periodic
state, quasi-periodic state, non-periodic state,
and finally turbulent state.
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Fig. 1. Schematic diagram of the experimental Re=570; (d) a periodic state with relatively
set-up. sharp peaks just above the onset of noise
when Re=780; (e) a turbulent state with no
sharp peaks showing the broadband noise
above its onset when Re=5800.
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Fig. 2. Video images of the annular jet for (a) 10 1) Romst0
Re=100, (b) Re=300, (c) Re=480, (d) Re=660, (¢) o

Re=1160, (f) Re=2200.
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Fig. 5. A quasi-periodic state with two

incommensurate frequencies f], f, and
‘ many of their linear combination. (a)

Fig. 3. Video images of the single jet for (a) Re=570; (b) Re=660.

Re=100, (b) Re=660, (c) Re=1160, (d)

Re=2200.




