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Photo 1 A vortex formed in front of jet engine on a test stand.

Photo 2 A vortex formed in a flow over a weir (from Rouse!,

p.271).
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Fig.1 Mechanism of inlet-vortex formation.

CROSS SECTION

OF STREAM TUBE INLET THROAT AREA

CENTERLINE

L A A

—

Fig.2 Definition for inlet flow near wall.

oz itz [V ANRON] (Twin inlet) % W72 5EER
THWHERETHLICEVELOO AT VS
(Kline'). Zh s 0B EOHMALDRIES
Fig.1 DBERIZRLTH 5.

FERONE O LM LIBMOMEE HICk->TH
HFNNENTN BN EEh 5 D5, i
b)) OHENEREROZ OMBRNFHHATH 5.
Glenny® ®FEER I L N IEBETFIRE 13D LT b dIZES
FHIFFEAEE DL BVESHL,LIZINTVS,
15 B Dk % FERRE T DR Vo EHLD ANOOR/NA
BD; THERITILL THE SN S Rosshy LR 12 LTH
2000 EELIF 25 L EThniE, RIZFEAELDS
v, FRERRTHEH, WO ANORAREL V,
FONSLBEVRBONBTHEEDTH D, Lo>TUFIE
LO=Z&MH0s55%4b) 2#EICEX S, BENICHE
THRBIZFig.2 TEFEINS LD R BHEADSE
BEZDIEITT A B ANCORIRITARER 72l
BT, TOMIBIFTTHDET 5. ERETOHR
NIZBICPET TR O ANOOE A RIS LT BDOAE
OFMICHEN B EE V, D—RR A& 2 5. 2P L B=
0 DBEO—RRRIE LICRAXIRED|EEZEA T

L

10



+ARoFE No. 447 /11-19, pp.9-15, 1992.5

40 T — T —T T
L /
// o)
—90° 1
30k B= 90/ Mo/tycka etal. Eq'(j-)-% B
>o VORTEX , B¢ é
So F ]
e PRESENT NO VORTEX .~
S 20 CALCULATION i ¢ -
< o 5)
=~ o O Glenny’ g
<° A' i O Motycka et al.'®
10+ w b A Ruehr'" -
i=S 7 Liuetal’®
L. T < Shinet al.’¥ 1
% O Nakayama et al.'®
0 i i . 1 L Lo 1 i { L 1 s
08 10 12 14 16 18 20 22
H/D,

Fig.3 Correlation of velocity ration and inlet height for vortex
formation.
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Potential-flow calculation for A¢/A;=14, H/D;=1.2, no
vortex formed.

Fig.4

Fig.5 Potential-flow calculation for A/A;=14, H/D;=0.9, no
vortex formed.
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Fig.6 Calculation results for A¢/A;=9.0, H/D;=0.95 ; no
stagnation point formed, red lines are on-body stream-
lines and white lines are off-body streamlines at zo/D;=
0.02 upstream.
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Fig.7 Width of captured streamtube at 3 D; upstream of inlet.
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Fig.8 Calculated surface streamlines ; no line vortex, Ay/A;=
0.95, H/D;=11.4.
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Fig.9 Calculated surface streamlines ; no line vortex, Ro=100,
Ao/A;=0.95, H/D;=10.9.
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Fig.10 Calculated surface streamlines ; no line vortex, Ro=100
Ay/A;=0.95, H/D;=11.9.
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CONDITIONS FOR INLET VORTEX FORMATION

Akihiko NAKAYAMA

Conditions for a vortex to form in front of an inlet located near a solid wall have been
examined. The correlation for the critical inlet mass flux required to form a vortex has
been obtained from existing experimental data. The stagnation-point criteria based on
the potential-flow theory are found to fail in reproducing the experimental correlation.
Improved calculations with an imbedded line vortex have been carried out but they are
still inadequate to explain the experimental results, indicating a need for a more realis-

tic model.
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