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Abstract: This paper employs the preconditioning method for unsteady dual-time NS equations to
evaluate and analyze the performance of symmetrical plunging dual-foils. The result shows that
the trend of efficiency and thrust versus speed agreed well with previous experimental
measurement. With a fixed frequency and changing speed, the maximum thrust and efficiency was
obtained and with the increase of frequency the maximum thrust and efficiency shifted rightward.
These dynamic angles of attack corresponding to the maximum points of thrust and efficiency fall
in between 6 to 9 degrees. The vector graph and pressure nephogram showed the transportation
and diffusion of vortex separation, revealed that the wing-in-ground effect occurred when
dual-foils symmetrically plunging, and this resulted in an increase of averaged thrust and
efficiency.
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% 1. f=4Hz: ¢=0.064mm Vv =0. 157X 10"

U, 2 4 6 8 10 12 20 30
K 0.8042 0.4021 0.2681 0.2011 0.1608 0.1340 0.0804 0.0536
St 0.0512 0.0256 0.0171 0.0128 0.0102 0.0085 0.0051 0.0034
Re (X10*) 8.15286 16.305 24.458 32.611 40.764 48.917 81.528 122.29
adyllmal () 17.8329 9.1377 6.1206 4.5981 3.6813 3.0691 1.8426 1.2286
Fluid state . i _ _ _ _ _
(separation/stall) B L B
G 0.23816 | 0.30913 | 0.34501 | 0.27288 | 0.15712 | 0.014095 | -0.73617 | -1.8611
HEJI(N) 0.020453 | 0.026497 | 0.032791 | 0.028488 | 0.017459 0'0011636 _0'02525 -0.2653
71 (ND 0.23844 | 0.45213 | 0.73084 1.0441 1.3632 1.683 2.9852 3.3376
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#* 2. f=6Hz: ¢=0.064mm v =0. 157X 10"

U, 2 4 6 8 10 12 20 30
K 12064 | 0.6032 | 0.4021 | 03016 | 02413 | 02011 | 0.1206 | 0.0804
St 0.0768 0.0384 0.0256 0.0192 0.01536 0.0128 0.00768 0.00512
Re (X10%) 8.15286 16305 | 24.458 | 32.611 40.764 48917 81.528 122.29
9.1377
adyrlma: (JE) 25.7596 | 13.5647 6 6.8788 5.51253 | 4.5981 2.7627 1.8426
Fluid state APy - P _ _ _ _ _
(separation/stall) B eI i3
e 0.2709 0.4163 | 0.5439 | 0.5508 0.5166 0.4587 0.0833 -0.5806
s il N) 0.0312 0.0571 0.0714 0.0770 0.0763 0.0704 0.0138 -0.0992
Il (ND 0.2987 0.75455 | 1.0427 1.4888 1.9675 2.4538 4.4086 5.3765
% 3 f=8Hz: ¢=0.064mm v =0. 157 X 10"
U, 2.68 3.22 4.02 5.36 8.04 16.09 32.17
K 1.2004 0.9991 0.8002 0.6602 0.4001 0.1999 0.0100
St 0.0764 0.0636 0.0509 0.0382 0.0255 0.0127 0.0064
Re (X10%) 10.92 13.13 16.39 21.85 32.77 65.59 131.14
adyrlma: (JE) 25.6479 21.7829 17.7498 13.4997 9.0930 4.5725 2.2906
(selfi?éﬂifﬁﬁam SRR | SR i FelE i o B o
%{1 0.2795 0.3178 0.3813 0.5036 0.6057 0.5082 -0.0999
HhH N) 0.0566 0.0669 0.0860 0.1153 0.1421 0.1398 -0.0302
71 (ND 0.52606 | 0.66024 | 0.91055 1.2338 1.8748 | 44267 | 6.8743
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