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Abstract

A low order panel method based on the perturbation potential is applied for
prediction of performance of blown-flap rudders. In order to improve the solution
behavior at the large angle of attacks, the geometry of the trailing wake sheet is
computed by aligning freely with the local flow. The effect of the wake sheet
roll-up is also included with use of a high order panel method. The flow in the
gap between the main component and the flap of the rudder is modeled as Couette
flow. The effects of the gap and the flow jet are included in application of a
kinematic and a dynamic boundary condition on the inlet and the outlet of the gap
as well as on the flap and the wake. The results with the present method are
compared with existing experimental data. The method is shown to be capable of
determining accurately the flow characteristics even for large flap angles.
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Fig. 1 Panel arrangement for a flapped
rudder

2.2 384

dubx oz o] £XF4E Al FHUY 3
Fe g ez sgEel g o) VY ¥R
HE AREE AF wgZe] AWM TR A%k
Qo] AXx AT FAGA £ T AE
FA goh B d7oMe ol Eds] s
Pyo(1)9] ¥ & AMSIGE o, 2 L o

#0950 WP e WHoz Y R
We Algaled AR e Fi Y FR
15 S58 AN F GG ¥
g o532 FRAS Bk A2

Journal of SNAK, Vol. 36, No. 4, November 1999



HH #AEE 5279 /&4

FRES ARSst AupigAlE oAl 3 FF
Aol YXE YA ALK Y] AR FRH
o] X7t FHE w7bx] whEgc) o] Wb ¥
Y roll-up@dE X /A folA &
Had 20E UEI. FES 7 el tig)
fo] WS 8PS AL FRYEY HdERe
o7t Fig. 20 B2z ik 2ol & 4 Sl
< A #o], BFZol AALFE FF roll-up©l
wasln $RHo] el sptelxich

Fig. 2 The trailing wake geometries for a
flapped rudder for four different
angle of attacks

2.3

Yk Yoz AAR BjRe We) 9
sl 2Ash F@Alol) 25E 2 gl of 2t
e vl gEd 2 9P T Aoz YA
SATHE). B AFNNE Pyol6]e) e A
of 739l 9P TIAZLM 1 AYY wpEe

ol

Fig. 39 SA9 2% g 24 /M @)
79 W, wihel AR we} 529 45
TH0)E W AW 17 Aol Hel
()9 BEFEER YHDAS S0 ¥, &
Aol FYA(2) 02 MAUIE o m Fuin
Y Aole] gl Bernoulliel ¥
ol g5t et Zo] Uehield 4 gtk

REBEHERERE 5 36 & 5 4 5% 1999 115

23

VISCOUS
REGION ~

Fig. 3 The sketch of a flapped rudder
with a gap
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Fig. 4 Two dimensional sketch of ablown-
flap rudder with flow jet
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Fig. 6 Effect of flow jet on the lift
coefficient of a flapped rudder:
flap angle=20deg
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