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Overview

1. Introduction
A Demand for very low head hydropower
2. The Rotary Hydraulic Pressure Machine
A Principle
A Description
A Model testing
3. Case Study
4. Conclusions
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Introduction

Small hydropower: installations under 10MW
European target: An additional 2.4GW by 2010
No suitable technology for head range O 1 5m
New technology Is one of the FP7 targets
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Conventional technologies operate using three principles:

A Impulse, e.g undershot waterwheels, Pelton
turbines, Cross flow turbines.

A Reaction, e.g. Kaplan turbines
A Potential, e.g. Overshot waterwheels

These technologies have been well developed.

Is there a fourth operating principle which has not been
commercially exploited?
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Operational principle: Hydrostatic pressure

Vertical Plate

A Force = Pressure x Area
A Power = Force x velocity
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The Rotary Hydraulic Pressure Machine
Description
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Theory
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Hub allows maximum force to develop over entire
length of the blade, through which RHPM
exploits the pressure.

Hub also ensure gradual and constant transition of
water surface from upstream to downstream,
preventing undue wave generation.
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Theory

Water accelerates from v, to v, 5 9
_ _ s — 0

Energy equation shows drop in level of: Ad, = —Egg 1

Thus force resulting from pressure is:
Fo=pgi{di—do— Ady) A
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Theory

Reaction of installation to the acceleration of water from
v,tov,-can be thought of as

Control volume

Upstream

Downstream
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Theory

Fout ideal = (Fp— Fa) v
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