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Human powered boat design and construction

Yutaka TERAO

Abstract

The human power is thought as one of a natural energy. Using such a low powered human output, modern
high-speed craft is designed and build. Department of naval architecture and ocean engineering of Tokai University,
new education program stated in 2006 spring, that is a project education course to learn how to build up high-speed
human powered craft and at the same time, freshmen education course to learn each human relationship and

cooperation. All stuffs are engaged in this course and newly developed hull building method is introduced. Four crafts
launched in this semester. For all freshmen, it was quite difficult to launch even a human powered craft within one
semester, because they had no experiences and skills to build up such mechanical systems and structures. In this
report shows our education course and new ship building process.
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Table 1 Coefficients table of the hull.

Hydrostatics at DWL g
Measurement |  Value | Units |
1 |Displacemant 0108 tonne
(5 | violume 0103 m"3
3 |Dvaft to Bassline 1] m
4 |immersed depth 0165 m
5 |Lw 4606 m
6 |Beam wi 0483 m
[T (WA 1.788 m"2
8 [Maxcross sect ares 0046 m 2
Waterplane area 1.45 m 2
Cp 0479
Chb 0298
Cm 0624
Cwp 0652
LCE from zero pt =0.243 m
LCF from zero pt =021 m
KE =0.046 m
K& o m
Ehit 0177 m
=151 16.507 m
Gt nh ] m
Gl 15.46 m
Kt 013 ITi
K 1548 m
Immersion (TP 0015  tonnedom
MTa 1] tonne.m
Rt at 1 deg = Ght.Disp o tonne.m
Fragision Madium 50 stations
Density  |[HNE T Recalculate
VLG ] Close |
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Photo 3 Newly designed pedal drive system.
Left is set to the bow side.
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Fig.9 Layout of control lever and human body.
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Fig.12 Bulkhead sections and cutting lines which are set to the diagonal lines.
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Photo 6 Connection of formed thick boards.
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Photo 9 Cutting surface shows sharp edge after the hot wire cutting.

Photo 10 Setting of the light bottom panel.
If the cutting surface is accurate, fair hull form is easily built up.
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Photo 11 View from stern. Four panels are set in the ship hull form.

Photo 12 Hull connection using pet-tape.
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Photo 13 The hull removed from a block after the bottom plate connection.

Photo 14 Free Board cutting process. Using two side gauges, hot wire cutter can easily cut
both deck lines and formed bulkhead.
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Photo 15 Built up frame and drive gear, which is equipped with tiller.
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Photo 16 Mount process of the drive gear system.

Photo 17 A hull launching test in the tank.
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Photo 18 Four craft are launched and champagne celebration carried out.

’06 Human powered boat race in Shimizu.

Photo 19
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Photo 20 A Snap of race start.

Photo 21 Start of 30 min. endurance race.
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Photo 22 All race ended, four boats are turn off and waiting for transportation.
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