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Amphibious assault vehicles have been used in the Marine Corps, In recent years, their ability to move faster is becoming one
of the most important considerations, At high speeds, the vehicle tends to sink at the stern and sometimes the opposite occurs,
Such dynamic trim plays a significant role in determining the vehicle's hydrodynamic performance, Furthermore, an excessive
trim by stern upsets the viewing angle, We have thus considered a stern hydrofoil to reduce the dynamic trim of the amphibious
assault vehicle, Laboratory—scale resistance tests were conducted in a towing tank at the Seoul National University (SNU), This
study aims to make a preliminary assessment of the hydrodynamic performance of the vehicle with the stern hydrofoil and to
investigate permissible speed range of the vehicle, The experimental results show that the stern hydrofoil can successfully
achieve a reduction of both the dynamic trim and the hydrodynamic resistance at running speeds above 20 km/h,
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Table 1 Principle dimensions of the test model

items symbol unit value
Length L m 1.854
Breadth B m 0.787
Draft A m 0.345
Displacement A ton 0.386

Caterpillar track Track bottom cover

Fig. 1 Schematic overview of an experimental model
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Fig. 2 Test model equipped with a bow plate
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Fig. 4 Total resistance coefficient and trim angle of
the test model without the stern hydrofoil

(b) Tw=31.5cm
Fig. 5 Photographs taken during experiments of the
test model without the stern hydrofoil at Vs =
20 km/h

98

EABISR=RE] K54 7 H2 5 20174 42



O|SAY - O[Ef - OB - =7 |- MEH

(i

ot RYEAIE Z0E 2ojECh 2eMel HA| MECTM)2t
A ERZH(trim angle)2 M&50| S7tlol w2t 25 SIfslod,
Vs = 20 km/hoflA] Ma| EEZH2 8.5°0[ct 2 YARISE ¢lst
0 Fig. 52t Zo| M=r0ilA AfKwave breaking)7t LI,
25 dac MAME 3 EFZ Aol 5Pt lot, 25 |
spoll e 2= oot MAl | 7S Hake SRR 2UCE
Vs = 20 km/hollA Aol Yofxigke TaxMeel 93% o
A2 AX|si(KE M2 bI82 Table 2 &X), Fig. 601 &

Hiel 20| HIEE HAMAYRt EGZE 2t 27t of M

o
rir

FHolct of2{et 2SS &5 Alo|7} nREAee| S7l/ARol
Moz Jek2 n|Al| Hofs EEZ HalZol dekg F=
Aoz siiME 4= Qct ooz, M ERZfel s MA
XMeh oz olofzict

Table 2 Percentage of resistance coefficients

Tu Crs Crs G Ca Crs
315 cm 93.2 3.5 3.2 0.1 100
345 cm 93.5 3.4 3.1 0.1 100

0.08
. T,=34.5¢cm
A T, =31.5cm -
0.06 - -
= .
KJ.-: -
§ -
0.04 |- TN
Linear fir
0.02 1 1 1
3 6 9 12 15
Trim angle fdeg.|

Fig. 6 Relationship between total resistance coefficient
and trim angle for the test model without the
stern hydrofoil
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Fig. 7 Photograph taken during resistance test at Vs
= 20 km/h
15
—=—— wio hydrofoil
=k > MNACA 0012 with 0 =7° .
A NACA 0012 with 0 = 11° o
= < MACA 0012 with 0 = 15 .
& -
3;"' e _ -
4 -
E 6 )
H B - 4
= >
[ > N r'y
s < 4 4 < <
I - <
0 L 1 1 L 1
0.55 0.58 0.61 0.84 0.68
Froude number [-f
L 1 1 L L
18 19 20 21 22
Vs fkm]
(a) trim angle
0.07 - ——a—— wio hydrofoil .
> MACA 0012 with 0 =T7°
a NACA 0012 with 0 = 11°
I - MACA 0012 with 0 = 15°
0.06 o
< ¥
4 . ¥
0.05 | « —*
I < 3=
|4
0.04
1 1 1 1 1
0.55 0.58 0.61 0.64 0.68
Froude number [-]
L 1 1 L L
18 19 21 22

v, k]
(b) total resistance coefficient, Cry
Fig. 8 Trim angle and total resistance coefficient of
the test model with the NACA 0012 hydrofoil.
Note that the figures were reprinted from Lee,
et al. (2017)
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