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Possibility of high speed maritime transportation in East Asiaregion
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Abstract: Wing in surface effect ship (WISES) is a high speed marine transportation which utilize the
enhance efficiency of aerodynamic wings in the proximity to water surface. We estimate the economic
performance of a WISES with canard configuration in practical services. The result shows that the
service of WISES is competitive among existing services of hydrofoil and aircrafts in the range around
1000km. The paper also shows a plan of small WISES for market entry. The series hybrid power train of
the small ship makes it possible to use commercially available turbo shaft engines. It also shows the

flexibility of power train layout in the small ship.

1. OO

O000DoO0o0ooooooooooooogog
00oooooooooOooooogoobooogo
00oooooooooOooooogoobooogo
oo0ooOoOoOo0oboooOouobooogobooogo
oo0ooOoOoOo0oboooOouobooogobooogo
ooobooooooooOooboooOooboogoo
OO2007000000000CO0O0OOO0O GbPO
0000 164%0000000000000000
0o00o0ooOo 1590 0000000000000
OBuDOO000DOOO00O0DOoOOoOoOoooogo
o0ooDo0oOoooooOooooogoobooogo
ooooocoOooooooooogo

OO00ooOoO00oooOoooooOooooogoo
ooobDooOooooboOooboooOooboogo
ooobDooOooooboOooboooOooboogo
gogdi1000km OO0 O0O00OO0ODOODODOOOOOO
000DoDoooooooooDoooooooo
1000km OODOOODOOOOOODOOOOOOOO
000000000 (Wing In Surface Effect Ship;
wisES) DO O0ooogd

wisEssOOO0dooooooooogooooog
oobooo@oooooooo)yooooooo
ooopDooooboowisssOOooOooobooogo
000oDoo0o0oooOoooooOooooogo
000oDoo0o0oooOoooooOooooogo
ooopooowisessooooooogooooogo
oo0ooDoooooooOooooogooooogo
o00oOo0o0o0ooooOouobooogobooogo

102

omobo@ooooobooooooboooog
1000400k 00000000 ODOOOOOOOO
oooooooobobowisessOoonoooooo
goooboobooboobooboobooo

2. 00O 0O WISES

WISESO0OOO0OO0O00O0D0D0D000000000
0000 19000000000000000000
00000000000000000000000
00000000000000000000000
00 (Fig. 1O

Figure4: Caspian sea monster, KM
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Figure 2: Canard type WISES (radio controlled model
“Kaien-3")

Figure 3: S-shaped wing section, NACA3409-s1
(modified NACA3409 with 1% reversed camber at tail)
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Table 1: Main properties of 106-seat WISES.

WISES106

passenger 106
length overall(m) 61.0
overall height(m) 4.3

wing area(m?) 146.8
empty weight(t) 44.0

fuel on board(t) 6.9
lengine power(ps) 1608
cruising speedtkm/h) 400
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Figure 4: Connection of major citiesin East Asia
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Table 2: Ticket price estimations of services.

Route Voyage Number of | Ticket
time (one | round trips | price
way) per day for | (one

aship way)

Fukuoka-Busan 0.6 hrs 6 38USD

Fukuoka-Seoul 21hrs 2 123USD

Fukuoka-Shanghai 44 hrs 1 267USD

Maizuru-Vladivostok 23hrs 2 133UsD

O0-0000000000000000 JtfalOOO
gbobobooooboooooobooboboboa
gobooooon 2400000000000 144USh OO
goooooooowisssOooooooooooog
oo0o0ooo0oooo 3\ ODODOOODOODOOOO
goooooboobo-oboboobobobooobooooo
0000000oO00oooOoOoo 1890340800000
gooboobooooooooboowisessoooooog
gmooooboooobooboboboooobooobooono
gbooogood



goooobooo oob bobooo

4. 0O 04040 WISES

wisEsOOODO00oooooooooboooooDn
goboo0oooboooboboboboooboobo
goboo0oooboooboboboboooboobo
goboooobooobobobooboooboobo
goboooobooobobobooboooboobo
goboopoooooobobboobooboobo
goboopoooooobobboobooboobo

goboboobooooboboobooboobob

goboopoooboooboboobooboobo
gobooboooboobmobbobooobooo
goboo0oooboooboboboboooboobo
goooboooboooboood

| Propeller unit | | Propeller unit |
r A
| Induction motor | | Induction motor |

B

| Inverter |<—>| Battery |

?

| Electric generator |

3

| Gas turbine engine |<—| Fuel tank |

Figure5 Serieshybrid system for asmall WISES.
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Figure 6: Canard type WISES with hybrid power train.

Table 3: Principa particulars of electric motor driven WISES.

Electric motor AC induction motor (189kW,
34kg) x2

P&W PW207D
Takeoff power;
(421kW)
Dimension: 500x566x912mm
Weight: 110kg

Gas turbine engine
572shp

Electric generator | 70kg weight

Li-ion batteries 135kg in total

Fuel 700kg (JPL) for 1750km range
Takeoff weight 5860kg
Wing area Main wing: 40.7m2
Canard: 3.1m2
Speed Cruising: 154kt
(80% gas turbine output)
Takeoff: 73kt
Payload Crew/passengers.  1/17  or
cargo 2000kg
Length 14.5m
Width 9.0m (=main wing span)

Table 4: Principal particulars of atypical aircraft,
Piper PA-42 Cheyenne.
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Turboprop engine | TPE331-14A/14B
1000shp(735kW) %2
Fuel 2195 litre (1646kg)
Range 2650km
Takeoff weight 5466kg
Wing area 27.2m2
Speed Cruising: 351kt
Stall: 84kt
Payload Crew/passengers: 1/10
Length 13.23m
Width 14.53m

Figure7: Piper PA-42 Cheyenne
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