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Introduction 

About the publisher 
 
Richard Jemmett’s keen interest in the generation and use of energy has helped to 
shape his formal career and provide an incentive to write on the subject.  He 
graduated from the University of Leeds in 1980 with a degree in fuel and energy 
engineering and has held various positions within energy and consultancy companies 
working in the UK, Europe the Middle East and Asia.  
 
He has written many articles, essays, and conference presentations on utility industry 
strategy, energy industry development, energy market deregulation, renewable 
energy, distributed generation and high reliability organisational design. 
 
This ebook and other similar documents can be found at the onetoremember online 
bookshop 
 

Your online bookshop for rare, used and new books 
Ecology, environment, sustainable living and renewable energy  

onetoremember is a family owned business based in Bracknell Berkshire 
committed to making small changes towards meeting the big challenge of 

sustainable living. 
 

www.onetoremember.co.uk

Disclaimer 
 
The information supplies in this publication has been supplied in all good faith and 
believed to be correct. However no liability will be accepted for any accident, damage 
or injury caused as a result, or arising from the use of information form this 
publication. 
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Introduction to the Darrieus wind turbine 
 
Wind units can be divided into two major types, horizontal axis and vertical axis machines.  
 
Horizontal machines some times known as HAWT (Horizontal Axis Wind Turbines) are the 
traditional conventional design, they consist of a rotor with one to twenty blades driving a 
generator or a pump either directly or through a gearbox, chain or belt system. A tail vane or 
fantail is required to direct the machine into the wind.  
 
They are usually more efficient than vertical axis units known as VAWT (Vertical Axis 
Wind Turbines). Savonius and Darrieus are two designs of vertical axis machines. 
This type of unit is often not situated on a tower and does not have to be directed into 
the wind. Materials and construction are usually cheaper than horizontal axis 
machines.  
 
In the original versions of the Darrieus design, the aerofoils are arranged so that they 
are symmetrical and have zero rigging angle, that is, the angle that the aerofoils are 
set relative to the structure on which they are mounted. This arrangement is equally 
effective no matter which direction the wind is blowing -- contrast to the conventional 
type, which must be rotated to face into the wind. 
When the Darrieus rotor is spinning, the aerofoils are moving forward through the air 
in a circular path. Relative to the blade, this oncoming airflow is added vectorially to 
the wind, so that the resultant airflow creates a varying small positive angle of attack 
(AoA) to the blade. This generates a net force pointing obliquely forwards along a 
certain 'line-of-action'. This force can be projected inwards past the turbine axis at a 
certain distance, giving a positive torque to the shaft, thus helping it to rotate in the 
direction it is already travelling in. 
 
As the aerofoil moves around the back of the apparatus, the angle of attack changes 
to the opposite sign, but the generated force is still obliquely in the direction of 
rotation, because the wings are symmetrical and the rigging angle is zero. The rotor 
spins at a rate unrelated to the windspeed, and usually many times faster. The 
energy arising from the torque and speed may be extracted and converted into useful 
power by using a electrical generator. 
 
The aeronautical terms lift and drag are, strictly speaking, forces across and along 
the approaching net relative airflow respectively, so they are not useful here. We 
really want to know the tangential force pulling the blade around, and the radial force 
acting against the bearings. 
 
When the rotor is stationary, no net rotational force arises, even if the wind speed 
rises quite high -- the rotor must already be spinning to generate torque. Thus the 
design is not normally self-starting. It should be noted though, that under extremely 
rare conditions, Darrieus rotors could self-start, so some form of brake is required to 
hold it when stopped. 
 
One problem with the design is that the angle of attack changes as the turbine spins, 
so each blade generates its maximum torque at two points on its cycle (front and 
back of the turbine). This leads to a sinusoidal (pulsing) power cycle that complicates 
design. In particular, almost all Darrieus turbines have resonant modes where, at a 
particular rotational speed, the pulsing is at a natural frequency of the blades that can 
cause them to (eventually) break. For this reason, most Darrieus turbines have 
mechanical brakes or other speed control devices to keep the turbine from spinning 
at these speeds for any lengthy period of time. 
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Another problem arises because the majority of the mass of the rotating mechanism 
is at the periphery rather than at the hub, as it is with a propeller. This leads to very 
high centrifugal stresses on the mechanism, which must be stronger and heavier 
than otherwise to withstand them. One common approach to minimise this is to curve 
the wings into an "egg-beater" shape (this is called a "troposkein" shape, derived 
from the Greek for "the shape of a spun rope") such that they are self supporting and 
do not require such heavy supports and mountings. See below. 
 
In this configuration, the Darrieus design is theoretically less expensive than a 
conventional type, as most of the stress is in the blades which torque against the 
generator located at the bottom of the turbine. The only forces that need to be 
balanced out vertically are the compression load due to the blades flexing outward 
(thus attempting to "squeeze" the tower), and the wind force trying to blow the whole 
turbine over, half of which is transmitted to the bottom and the other half of which can 
easily be offset with guy wires. 
 
By contrast, a conventional design has all of the force of the wind attempting to push 
the tower over at the top, where the main bearing is located. Additionally, one cannot 
easily use guy wires to offset this load, because the propeller spins both above and 
below the top of the tower. Thus the conventional design requires an extremely 
strong tower that grows dramatically with the size of the propeller. 
In overall comparison, the Darrieus design puts much more of its weight (and cost) 
into components that actually generate power, the blades, and much less into 
supporting them. Additionally the generator and main bearings are located at the 
bottom, where they can be easily serviced. A final advantage to the design is that the 
blades typically spin at a speed near that of the wind, which birds do not have a 
problem avoiding. In contrast, the propeller tips of a conventional design spin at very 
high speeds, often over 100km/h, which causes serious problems with bird and bat 
strikes. 
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You can find more about VAWTs at the following websites 
 
http://www.awea.org/faq/vawt.html
http://www.windpower.org/en/tour/design/horver.htm
http://www.windstuffnow.com/main/darrieus_type.htm
http://www.onetoremember.co.uk
 
For more plans, ebooks and books don’t forget to visit the onetoremember website – 
www.onetoremember.co.uk
 
If you are looking to buy or sell wind turbines, or other renewable energy products please pop 
along to our free to use green directory and trading site – www.wxtrade.com
 
If you need help with these plans and want to contact other like minded people pop along to 
our community website and post a free message and read about other peoples’ projects. 
 
http://www.onetoremember.co.uk/community/index.php
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About these plans 
 
This plan was developed to make use a car alternator maybe not the best generator but 
certainly widely available. The plan was originally written Peter Hanbury in the 1970s with the 
rights for reproduction bought by Richard Jemmett (then Jemmett Engineering) in the 1980s. 
Since then many hundreds have been sold and successfully built. The plan is in its original 
form and may be a little difficult to read but if you have any difficulties after printing please 
email me plans@onetoremember.co.uk
 

NOTICE  
The information contained in this plan has been given in good faith and is believed to 
be accurate at the time of writing. Whilst every effort has been made to obtain the 
correct information, no liability can be accepted for any information that is incorrect or 
misleading.  
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