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Development of High Efficiency Solar Cycle System
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Toshiaki TSUCHIYA, Institute of Computational Fluid Dynamics

Takashi OHYAMA, Waseda University
Atsuya IKEGAMI, YAMAHA MOTOR CO.,LTD

This paper describes a new vehicle system powered by solar and human power, which is called “Solar Cycle”. It was developed to across
the Australian continents on about 3000km for 1 week. The specific characteristics of this vehicle are well calculated aerodynamic form,
highly developed iight weight CFRP-Aramid-honeycomb sandwich panel monocoque structure with compact suspensions and high
efficiency solar power system, It was actually tested on the road from Darwin to Adelaide in Australia (3014km). It was driven by 4

riders in rotation. The record was made. The solar cycle achieved average speed of 53.7 km/h during 56 hours 10 minutes on 3014 km,

the momentary maximum speed was 109 km/h on the down slope. The average motor input power was estimated about 187 W.

Key Words : Solar Power, Human Power, Hybrid Vehicle, HPV
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Hydrodynamic IForces Acting on the Hydrofoils
for a Hydrofoil Sailing Boat

By Yutaka MASUYAMA (Menber)

With the aim of estimating performance of a hydrofoil sailing boat, hydrodynamic
characteristics of a hydrofoil system is investigated by model experiment and theoretical
calculation, The foil types investigated are submerged horizontal foil, surface-piercing
dihedral foil, inverted “T” foil as well as a hydrofoil system for a sailing boat,
composed of these types of foils. The submerged horizontal foil and the surface-piercing
dihedral foil have ogival section with round leading edge and inverted "T” foil has
NACA 16-009 section.

Experiments are made at the towing tank of Osaka University, speed beeing 2.5m/s
and 3.0m/s corresponding to [n of 3,02 and 3.62, and Kn of 1.9x10°% and 2.3x10%
respectively. Theoretical calculations of hydrofoil performance including free surface
effect are carried out by Wadlin's method and Nishiyama’s lifting line theory,

For the submerged horizontal foil, the Wadlin’s and Nishiyama's theories agree
well with experimental results. For the sur{ace-piercing dihedral foil, the calculation of
Nishiyama’s theory gives satisfactory results compared with the experiments, On the other
hand in applying Wadlin's theory to this foil, the surface—piercing foil is replaced by a
horizontal foil of the same span at the average immersion of the surface-piercing
foil (mid-span point immersion). This simple replacement works well for the aspect
ratios of greater than two. The effect of leeway for the foil system is also treated. At a
small leeway angle, the effect of the down wash of front foil to back foil proved
negligible,
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Table 1. Ordinates of ogival section (with round leading edge).
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