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HOVERCRAFT ¢ Efup5e
REPORT OF HOVERCRAFT DEVELOPMENT
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seEy oy amEauke® 50knot o ¥
4 £}t 55 knot o] A& Wl <4 9lt},

3 AAYE Ak FNY gas turbne o]}
gasoline engine & %3] 3}« diesel engine & A}-&
g A 0B Asia dl A= 3 29 diesel ] hoverc-
raft 7} = o},

4 FEFEoR pfpndd MEE FE 9

%2= hovereraft 8 t}F3}, opwslz S44
whel J4l-& g 5 sl
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LENGTH, OVERALL 12.65 M
STRUCTURE 11.75 M

BEAM, OVERALL 7.04 M
STRUCTURE 5.60 M

HEIGHT, ON CUSHION 4,70 M
OFF CUSHION 4.20 M

CUSHION HEIGHT 0.80 M

CUSHION PRESSURE 35 PSF

PROPULSION ENGINE (DIESEL)

1X428PS @ 2,300 RPM
LIFTING ENGINE (DIESEL)

1X324PS @ 2, 300RPM
AERO PROPELLER

1X2.75M DUCTED PROPELLER
LIFTING FAN

2X42 INCH MIXED FLOW

WEIGHT, LIGHT 8.10 TON
PAY LOAD 1.50 TON
SPEED, MAX (CALM SEA) 55*KNOTS
CRUISING 40 KNOTS
RANGE, AT 40 KTS 200 N. Miles
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4.1 Structure
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4.2 Engine, fan, propeller 413

(1) Engine
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(3) Propeller

Controllable pitch propeller &= 1.7}¢]H '-“i—ﬁ"—-
A ¢l system ¢] o} maintenance 7} W A Fx] =}
fixed pitch propeller = o}l ZFe}lsle] Zro]

2 water-cooled 4

engine 8| %-



2ad

[
!

W SALPSE

Fig.1 General arrangement

(1985.12)

WI8% W4



2ot

AA A o2 hovercraft o] A3 CPPE I
e nv 234Fd] reverse pitch & AF&-E&
HE7b obF At

%] 3. reverse thrust = bow thruster & o]
43t o4& = gleng FPPE AH&ste A
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28] i duct &= propeller 8] 4£&& & &4
4= 9] o], control surface (rudder/elevator) &
Az ehyl ¥ sk

(4) Power transmission

Bevel gear 1} right angle drive 8] 7% 3%
3t shaft alignment 7} 2 28}3 power transm-
ission o] 2-+5}tl. Toothed sprocket 9} toothed
belt(Z : 340mm)E Ab&-ste] A} v 3
5 BolshAl ghet

4.3 Control system

Control surface = propeller duct 8] -4
935l J21 ¢ rudder, elevator - propeller
) 2 ARID 3IE Bhd=e T
M9 o8 rudder/elevator & A x5, A&
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tem & A X[ g},

5. J{&tMe] =L System

5.1 Power transmission system

3l 9 Feoks]3e] &¥-& power coupling,
flexible coupling, toothed belt, sprocket & %
) propeller ¢ fan o] A<=}, Power & cou-

BEHWL &

pling & engine ¢] smooth starting & ¢ flex-
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£ Azl 4 & sprocket 8 AL aluminum-
£ Apgstglos 94 teethr A e

et
5.2 Ducted propeller

Propeller 3= 4-blade, 2. 75m dias] ™ aluminum.
hub ¢} wooden composite blade 7} YA o =
d724x ground adjustable pitch propeller &
craft4 /‘LEH °ﬂ A A EA &ALl 4] pitch angle-
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FFzE o] Folzlon, W49 ) propeller
tip 9] clearance 7} =}-$- F.43}cf,

Duct ] chord lengthe #w A5 static
thrust 7} &7V F4dEA-E& FoHAABE
weather-cock effect & 18 §lef o} gtr}.

5.3 Control

Rudder &= hand-hydraulic 22 elevator &
mechanical control cable 24 Z%=n], o}-&3}-
Ze vy or 2A4S 25
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(a) Propeller duct ¥1¢] rudder
(b) Bow thruster
(W) Trim
(a) Propeller duct ¥ ¢ elevator
(b) A, Fx2 fuel 24L& 3l fuel ballast
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5.4 Bow thruster system

=4 2] hovercraft == bow thruster(puff port)
2 2537 Y& ¥ x4 hydraulic ©] pneu-
matic system -§ Al-83}¢] system o] H35lm,
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Fig. 3 Bow thruster (close)
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6. Skirt

2719 skirt = RokulmE & Fo]a obstacle
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6.1 Skirt type

(1) Bag & finger type
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A FFFA e duct ¥ bage] 937t press-
ure loss 7} gl o = 2 lifting power & A &3 7
£A17 F v

6.2 7H&tMo| Skirt

Cushion pressure ¢} loop pressure 7} 2
open loop & segment type 2.2 A 2 3 loop,
12209  segment 8} rope 24 o] F-o{x]H
photo. 3 3 Zte] half model test-& <3 3}
skirt 8] &4H& F4351g . Plough-in A4S
WA 5l7] 918 Fig. 134 o] A< skirt & 3
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o] segment <] A3 drag sheet & A3 3t3l = .

Fig. 4 Bow thruster arrangement
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AA S skirt & S4izre] & s, stabi-
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2. 0mFAAE gD +¢E& sk ok,
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7. STABILITY

Hovercraft 8 stability = maneuvering % ride
quality o] £83 8127+ H = design 53] skirt
design 8] 43 g&0lBR B T 4T
A}

7.1 Heave stability

Heave stability = fan &) 5S4 2A] 253
t}, A <=Fof & chamber W& oFH o] T2
2 stable 5} ul wave %l 4] & air gap leakage,
cushion height, skirt height @ fan HA4o|
satblity o) o 3% ©wlAl e}

Hovercraft ¢] cushion system 3} heave $}9]
314 = cushion & spring force & whdd 4~
o] o= 2 heave displacement = cushion W &]
Hell vt dFE et

7.2 Pitch, Roll stability

Hovercraft <84 surface(A =, $=)3 A
& ¢leom=z pitch, roll & skirt®] pitch/roll
stiffness &F WA 3+ A 7+ Ht
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(1) cushion divider

cushion chamber & skirt 8 7534 stability
5 ZA g

(2) cushion pressure shift method

Skirt B &2« cushion chamber area &
Aoz M AL o] FAA
Z4 g,
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7.3 Plough-in, overturning

Plough-in & hovercraft o] dolud 4= gli= &

Ao 2 Fig.69 7Zo] FHr}gt nose down trim

KEY:

T-propeller thrust

D-total effective drag allowing for thrust compon-
ents due to trim, skirts, and plenum bleed

W-craft weight acting thro’ C.G.

Lc-cushion lift fd and aft of stability curtain

Lz-hull lift due to free air flow

Lg-elevator lift due to elev incidence

ADDITIONAL FORCES THAT CAN CONTRI-
BUTE TO, AND RESIST, PLOUGH-IN

KEY:

AT-increase of thrust associated with Increase of
propeller pitch
Ds-skirt drag due to contact with the water
AM-bow down moment due to payload or ballast
moved forward
ALg-increased elevator lift due to AT and incre-
ased elev incidence

CONTRIBUTING FORCES

ALc-change in cushion lift, increassd fwd, and
decreased aft, of stability curtain

ALs-increased skirt lift due to increased local
plenum pressure

RESISTING FORCES

Fig. 6 Forces on craft in steady motion

o gk o A< skirt 7F Bell 2717 e
hydrodynamic drag 7} 57F5kA] Heo] A& 2
£5 13, o]« 413 damage E & 4 v

A<= % ploughin g AAE WAYT F g+
& 4}o] overturning o]}, o] &AL asymmetric
nose down trim &8 A7t 432 & gk
o2 n XA "}

Craft 9] critical overturn speed 3= dimension
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7.4 Weather-cock effect

Hovercraft = surface(sp=, =)o <A
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moment 7+ A = v}, o] weather-cock effect
vaw angle & f-438le] directional stability
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Fig. 7 Weather-cock effect
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weather-cock effect & %

844 2

o] 43 LS
7FA 71 22 directional stability &
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