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The Measurement of a Vortex Ring Induced by
Pulsatile Jet Flow with PIV

Fujio AKAGI, Yusuke KATO, Youichi ANDO and Sumio YAMAGUCHI

A vortex core structure with a vortex ring induced by a pulsatile jet flow has been investigated ex-
perimentally with PIV under two conditions of a distance to the wall. The result indicates that, independ-
ent of the distance to the wall, a vortex ring is formed with rolling up the tip of the vorticity sheet S1
which is generated by a pulsatile jet flow at the nozzle edge. Under a condition of long distance to the
wall, the area of high vorticity V1 is disconnected from the vorticity sheet S1 at the period of decreasing
flow rate of a pulsatile jet flow. The shape of a vortex core region becomes non-axisymmetry under the
influence of the vortex sheet S1 so that it is difficult to distinguish between a vortex core region and the
vorticity sheet. The distribution profiles of the vorticity { on the cross sections through the vortex core
center X* and Y* are similar to the Gaussian curve in the period of vortex ring forming and, after, are dis-
sipated slowly. The distribution profiles of the circumferential velocity V, around the vortex core center
Cy, show characteristic profile with two local maximum points and the region between the point of V,
maximum and the point of Cy, indicates similar property of the Forced vortex region of Rankine vortex
model. Under a condition of short distance to the wall, on the other hand, the vortex ring is attached not
only to the S1 but also to the shear layer S2 on the wall, so that the shape of a vortex core region becomes
more non-axisymmetry than under a condition of long distance to the wall. A vortex ring is dissipated
rapidly with the influence of S1 and S2.
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144deg TIZBERI ANV DT d*=4.62DBAITHART VI
LEEH E DB AMIMRENT EITMAT, VIOBE)®
FEAGE S BEME D ) ZITEWZ0IZ, J XDk
VIAATRN DB %2 TIRIEN R 0 JEEL Tnha.,

WolED Yl ETRZ E, Cy 5/ 2L HD i)
O (Y'=0) ToO 5id, ¢ =0deg 225 ¢ =60
deg IZMTTC, d*=4.620E LRI, S1AEE Ehto
TVIEBR LSS HLMICBE L, SIAVINSSSy
HES 2 2 ETHEL 2milEFIR OB ERN RSN D.
BETIANE W Z DB EITIE. d*=4.62D 8 &1 LNk o
WENENWDT, ¢=144deg ITBWNWTI TIT, HEMHAE
WG D ¢ =288deg IZM = MBRNBEN TS, Y*
i T Cy, KD EEmMOMEE (Y*=0) TO & 5l
BET & ORISRV AW K BiREE S22ECTns
729, EOMMIZHNTHEEEANTITIZE ORENHN
Tn5,

Vo' o AiIRIE, Xl | T ¢ =0deg 5 L X ¢ =60
deg DM TIE d*=4.620 & LIFIFEFRTCTHS. Lol
725 BEIANITE VD T d*=4.62 D 541 b~ i O I8 =
MR, ¢=144deg TIXT TIZ, d*=4.620HBED ¢ =
288deg DHE IRz MTIRERL TS,

Yl TV, iz HDE, Cy K0 X)L
MTIE d*=1.620%5 5 EIFIERTCTHS. Ll Cy &
DEBEHIRICLE, V1EBER OFEEEANIV 2 & 5 BEE A3
WS SRR, L) SRR K ELS K> 72
V,* HVEWIEEE TS 5 2 & 7 < BEE - T 0B 5
HEDMERD 201, TN T OMA THEERE BNTRK
MERN TS,

(9)

797

PLEwR N7z k50T, BEE AYEE WA I E 1
X B XYl BT, PO VIO TIEH
U AREWBIRERT. LaL, MHEBEDIZDN
TEREOTAWE SIOFEEZZITHZEITXD, |
BE AR 212 Cyy W% U CIRMEIS FR 2 TR AR~ & 254k
LTnw<. F7=V,* ofld, XTI Cy, THENE
T, TOMANZ = DOMARZ® > ZRHMNRIRE R
LTWwa. Y Tl BERMO V) I3MAkSz2 RS
B EBAICHETI L TWaAS, 7 X)L Hubilfl e, wEif
DT B2 DA M EHRT 5 2 LN TERN.

Wo IESBEMANE WA, VIEEE ORI | Al
WX DR S2MIER I N, T S20FEIC X 0 iR
VIOWENRES I ENHLNIES 2.

4. % W
AWFZETIE, iili & B2 & OB R 5 =D D4

T DV CHE & il O B EEAIREh i O 2B 7% S TN

KR DI E DB KT T HEEF Iz, UFICH Rz

BT 5.
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