=TAl

Fxl

(WATER—JET PROPULSION)

1. X g

Aute] Aoz Yz} F/E
o]Fo] gti Hute] n&FHH TP WE FF(ca
vitation, 7i¥|elo] ) H) B BAL s}A <}
A AAdle 2935 297X S4sG )
mEtd 948 Aoy HdE vRd uHFE M
e dfgle] TzHy FAS d3ta Yo
o Gz o9} & Mz z Ao o3 3
ualo] Wggle] AfElE ROz o JET)

ojo} o] TroFdt REE e Mubel w4y
ogM ZaHeyo] A EHFHo2 AEH
FARAL FIEEHNAN BHY g ALY
o] YIA7] W&ot FHFE )

dEE0] AHOUHLZE YIEHe n&H9
TYEE 7 26%E AFAd), olnth Fuj o] e
E5E& WY YEiMe F5EY L ol A% &
AEA BAH o2 A7|Er)

e oje} 2 Y FudHe] Fee g
e 24 g dale A2 FeAH A FHAA
AL A& F ey ol AT = UEs A
wael sz A olHRE BRA F2(Wa-
ter —Jet Propulsion, WJP)#2] o] AE 5 o] gtr}

32

ol 4 X% 9
(EEAET W)

WIPS4 e 9282 dolq 1402 g4s
R E o] FrHt AFAqE Gl 2] o
2o Felole S5t HHH B ot
& AR gk F, HA WIPEH L 33
EgudA Ywdoz Zzdeyauct gol3
o2 ARNE EeH AAYUNN F2S @
ARG Rolth, 28U I SE 2 54 2

£ 2n549 £27 ZHEe wet olo) He e
& e ANF AR 02N WIPTH AEA 242
2 w3 ok & £¥9 Feele 3 AAL

WJP9| o] 7IdHx 23T Z2dejo] 4
g wF HAHJY =9 Fede v
A 227 A7) AR AL AR E AH g
AL 2e 2RI EL2A HE5E H
3ton 53 ¥¥ &4 (Surface Effect Ship,
SES) 2] & "Hsle xu&EMe F o2
HqzHoz HEHIL Yy EF KaMeWarts
AAIRE A EA 2 ZALEo] & WIP/HLS
Ao FAZF Uk

gl 22X ger--4u Heloldd] 23 A4S
T FRAJNEZHE 2E FEF 5429
S A% dYg 2u& Aol sido] A

; 2094 WPE 35S

A

ARERENE



o At

a2 gl Afelle ool #d AR Ao
U FRZE F3] A de AP0y A
A7 SAEE 2ghE FYsAY Bazyst
o FAstE 2HHQ $3o) HET Q)

ol 2 P o2 RE o] s M X WIPo)
#3 ol E 57 A8l I Wee HEFHo=
g Faul 8L 34 WP Z9H, 1
SN 389, FNZA L 229 e
SO2 oA drh

Fmz gupel Al vdshy og g
o (FaA) (3]

7}. == FEl (water propulsion )
(1) 98 A E(water jet)
(2) &% =4 (water propeller)
e X H ylu| o] g 242 (sub—cavitat-
ing propeller)
e:¥ Flu|EH|o]8 =23 & (super—cavi-
tating propeller)
e ER L Fu|E ol Y
tating propeller)
e Hjo] 2 WEjHoJE = =2 4 2f(base venti-
lated Propeller)
o7l ¥z X = 3 #(contrdlable /reverse
pitch propeller, CPP)

i 2 9 & (trans—cavi-

Lt. 87| FZ(air propulsion)
(1) oo} A E(air jet)
(2) 7] =23 2(air propeller)
o A E 283 (free propeller /un—shroud-
ed propeller)
o g} $-= 23 i (shrouded propeller)
(3) #4 22 (cushion propulsion)

2. WhPe| &3

$4 WIPFY449] 39¢ ok nel thg
% 2t

M2o%: M2

Falol F& R M E 7H5stoh( 2k 0.5mm)
FRE o TzAe 9] 4o gitk
L Z2AYd) % A T FEFE

s e
&

2h. 1A A A% ol 2hetsick

uf thet & RAAE AW I de
7} ik

v}, A x)7} o]t

A HEA D uhakA So] A&t

o}, 7t&A 5ol Fastn A e SxAlort
=

9 AgHANA e
(zz#HejA B} oF 10dba 3H5)

3. %A 2 vl gol 4 shet
7. E&30) o8 Aol At
g n&oz 242 5180 0

a8y gdezeE gy 22 JEo] AF¥E
At

7b =24 & F3c

L dukR o2 A&l o] W

o} 7oA 9] Fjulg o] A o o] F g3t}

2} H= Qe HA g ®avt BHs

o] ol A9} zko] WIPS] ZFAHES EASA

Botor} FAuAe] ZAHL MYE SsdEe
Mutel gAzA, A 2 A=Y & 9§
Z 45 HNA HES oof & AHojr},

AEE TRl n&EFHANA G 2ol
Flujelo] el &g £FEF R 2gol A7 5
€ Atde WiPHo] frelsds A, 8
AR AL 5o o] AAF99) APl &4&
Z 27 e A9, B 48 93 E&2%
o] &40l g7t He dolx T2 He)o) v
& f2l g do) @ ok

FH Mol AU M o] 5 FHS A
7l s FE @ Tt 3 AL dEwE
o] 8 7HE AiE fE3da BolA}, £3F
e Z2AE ALgsle F9ole 2HS =
2de) B30Y 2 FEAL 18704

33



z9e) Ay #AZ BFEAE o] FSlE WP @ HEwEsk wod of Wols A2

WIPE #93 Al $%0] 2 3= At} Ago] gt WP HHuwx], 384 93
B 29¥E T Fole PRI g A JFY AHAA Fo) Fad 2A
2 Z=EA7E A £ g giol QAE}. -

& AP AT ofshE 40EE M= WP A
gavlge] Zzdedanct 12%4E oo,
2XE0A ARAHEo] polRg molm 9]
ArjolEs ARAAE 7l WIPel %ol 7}
WA 293% madeel A% vud 7 AL
e 4%l 2A AAs Ak,

AIR CUSHION VEHICLE
(ACV)

SURFACE EFFECT SHIP
(SES)

3. aHMolle] HE

A
ass

x

9] Al 18963 P =2 Charles Par-
sons7t ¥ 71%- %41 (Air Cushion Vehicle, ACV)
ol dZo APM Turbinid (1¥1)-S A 2sle]
MO5EES £8g d& wE Ao g
oJo A, 19053 &= Forlanini7} 61 E ¢ 539

SURFACE PIERCING FOIL
(HYDROFOIL)

N SUBMERGED FOIL

/ﬂ-‘% 7}]%—‘5}-9&3{4 1950"‘3]:}] »‘f’—E]—E— -?JOJ%-QI TN (JET FOIL)
SES % ACVS| sito] EAAH o2 o]Fojx gk
=3
MONOHULL
CATAMARAN

SMALL WATERPLANE
AREA TWIN HULL

Fig. 1 First ACV to cross the engligh channel

{SWATH)
a3 2& n&EHL 9dd e 2FE 3 AL
2A4 ACVE- A &}3td oA o} HEF PLANING
) SEMI PLANING
e £EFAWHE 2350, Z2dY AR LUBRICATED

WIP4 9] &7}

A o] g 4 Ut
Aol ARk A3

u-
0

A 22

RN &7 75 Fig. 2 Types high—speed crafts

34 AMERPNLE



Taple 1 Total operation cost per boat,
{(w: WIP, p: Propeller[25] )

under- | Eng & Lost Total
Vessel water Feul($)
& Jet($)| gear($) Time($) | ($)

Fair Oasks(w) 3,200 18,000 | 100,500 800 | 122,500
Jackson(w) 2,900 18,000 | 100,500 0 121,400
livingstone(w) { 2,450 18,000 |. 100,500 0 120,950
Sharpsburg{w) | 2,600 18,000 | 100,500 0 121,100
Winchester(w)| 2850 | 18,000 | 100,500 { 1400 | 127%0
Cedar Creek(p)| 6,600 15,000 88,500 1,800 | 118,900
Widerness(p) | 10,350 15,000 88,500 12,000 | 126,350
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Mixed-flow ;) isor (KaMeWa Type 562)

inducer-type jet prop (F yne PJ46)

3KSES waterjet propuisor assembly

Fig. 5 Typical arrangements of water—jet proputsor
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Fig. 7 Hydrofil with pod —struct system

?&':O% p—— DIFRUSER
MUG FORWARD

AUXILIARY {Swbll Infet aree }

NLEY //

MIMARY ‘p-) G

INLET -l

PLUG RETRACTED
{ Large inlet aree }

@, AUXILIARY STRUT INLET b. MOVARLE-PLUG, POD INLET

Fig. 8 Variable inlet area and pod—strut inlets
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Table 2 Engine and fuel weight for high —speed craft

Weight of | Fuel Cons. | Weight of Engine Plus Fuel
Engine Eng. Rate 1b/hp

lb/hp | lb/hp—hr | 1hr 5hr 10hr 20hr
Diesel 10 0.375 10375 11.875 1375 175
Developed 4 0.35 43% 57 715 1
diesel
Piston 14 0.55 195 415 6.9 124
Gas turbine 0.75 0.60 1.3 375 675 1275
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F: LIFT FAN S: PROPULSION SWITCHBOARD
6: GEAR BOX WJ: WATER JET

Fig. 9 Propulsion system schematics for ANV
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Fig. 10 U.S. nawy SES200 with WJP

Fig. 12 U.S. navy SES100A(76 knots)
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Fig. 13 SES for NATO ANV program
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Table 3 Requirements for an ACV or SES car ferry

Rayload : 90 tons

Payload deck space : automobile==6500 ft2,
passengers=300 ft?

Design cruise speed(calm water) : 60 knots
Range : 240 nautical miles

Engine type : gas turbines

Propulsion system : 4 airscrews for ACV ;
2 waterjets for SES

Hull construction : light alloy

Skirt type : bag and finger
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Table 4 Specification list of wave piercer
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Fig. 16 Waterjet propulsive efficiency based on monhulls,
catamarans and SESs in the range 85-—400t
( power ranging upto 14000HP / shaft)
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