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RT 1.0 ‘Wind Power : Natural, Endless, Free’
by Derek Taylor 1976

ananny

NATURALENDI.BSFREE

The wind is 2 natrally-distributed, virtually
intapped and non-polluting source of encrgy. As
wuch, 1t offers many possibilitics for the
focontrafization of power production, since the
aemessing of wind can b casly comtiolod md
maintained by the people who make use of its
Everyone knows that wind
ships around the world-incidentally. some of the
ceancrosing times of the old clippers wese
comptitive with the crossing times achieved by
modem freighters-and most people are familiar
with the Duich use of windmills 1o drain lnd
reclaimed from the sea. But few know of the many
other devices for hamessing the wind. developed

was once used o pura

over the centuries since the first windmills—evolved'

from sailing boats and animal mills-appearcd in
China and Persia around 2.000 BC

A ot of work on wind has also boen done in this
century. but unfortunaicly a large of it
has consisted of research into large-scale machines,
which arc both expensive and very vulncrable in
high winds. It is this prooccupation with large

ver stations which has stopped wind power from

Focing fully cxpioited-quite
foolishness of

10 o

distributcs f
| more hopeful \»dr G wind powc oy

| WINDMILL TYPES

TS

One categorization of windmls divides them inio
| Ventical axis ar porizor ertical
axis machines (“panemones”) can accept winds

orieatation
ity havo bigh deag characicitch. Hovizomial
usually have 10 be turned into the
al mechanisms for

orientation), bat tend 1o have betier

Wind machines can also be classificd acconding 1o
the modk of displacement of the blades or sails.
There are two main types (see Fig 1): L Windmills
in which the blades move in the same direction as
the wind: 1L Windmillsin which the blades move
perpendicularly 10 the direction of the wind.
® 1 Windmills in whichtbe blades mose in the
direction of the wind These machines are
| characterized by a tip-spped ratio (see glassary of
‘|nmn of less than 1. ie the blades rotste at a speed

ver than the wind

perpendicular 1o the wind direction and is usually
vertical. Generally only one blade OF sail s actively
driving”. while one or more of the blades is rotating
sgains the wind-which reards e ovensl speed of
the mill. The different methods

e Wi prbien of sl s what
distinguish the different wind machines in this

) Wil withsiple drag Withtese machines,
the blade against the wind changes its
position so that it offers minimal resistance 1 the
m o is screened off on the windward side.
Screen wind machine (see Fig 2), A suitabl
pi.“i screen dispenses with the problem of

The

former dbvioatly being caly sesaic whea the

wind direction is fairly constant. With a movable

screen. the machine can 2coept winds coming from
cated

have a vertical axis (thesc are sometimes called

\
\

-
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PR epe———
machme.

2 Morssetd exin jusihs
wndni.

“merry-go-round” windmills; see Fig 2b),or a
borizontal s (ihese are sometimes know
bo' windmills sce Fig 2¢). The Russion Stasik
indemitl (Fig 3d), n which the whole mackinc was
kept oricnted into the wind was a horizontal-uxis
version.
2.'Giapper” type wind machine (see Fig 3a). The
blades or sails are hinged, and swing about a vertical
jaxis. A stop situated near each blade holds it back

or akcobol, produced from fermentation
wastes, as well as hydrogen. The engine
coupled 10 2 generator for electricity

oo orthe s can b med ko cooking. and
for limited heating applications.
n can be stored in the form of gas in

But the suff has 1o “be treated with
caution as it is extremely inflammable and

Is ax it causes very linle pollution: on
on oaly water s prodecad
going on cing clectriciny
from hydeogen caing fucl cel, i which
and oxygen are brought together in &
. and water and electricity are peoduced.
wse fuel cells use rare metals a5 uuluh
rate at high pressures, the techng
s very advanced amd currealy pronibitvely

hope that 1 have convinced you that the wind
mous potential which is totally une
I've tried to cover most of the aspects and

the problems. But before

developments in fly-wheels in recent years, mainly
o0 a hugh-technology kevel. High-spoed fly-wheels
need sringent quality control in manufucture 1o
#0id the risk of failure, which can be catastrophic
Some work has been done on running fly-wheels

applications at the moment

@ Hydrogen If the electricity produced from a
wind generator is used 1o break down water by
electrraysis, hydrogen is produced. ‘This can be
used as fuel 0 drive engines (and if these are fitted
with water jackets 10 rnlnm e heat, their
efficiency v improned ) Fydrogen-powered engines
Ty b Sk i a..nul oy sy

dash off and
your windmill and tap into % new-iound
energy. make sure your home is well Insulated, re
examine the appliances you really need, and which
could be muscle operated. and decide whether you
really require heat encrgy or electricity Al these
decisions will affect the size of the windmill. The
other thing to aim at is s combined system of energy
provision-ie solar, wind, wa , biological
waste fermentation, and muscle power, etc $0 that

whole cnergy system in the dwelling docsnot
break down when one source is not producing

Finally make sure your windmill blades and mast
are well anchored as & broken flying blade or falling
mast can be lethal and cause a kot of damage

Happy windmilling.
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200 kW Gedser turbine by
Johannes Juul in 1957.

James Blyth built his first wind generator in 1887 at Strathclyde. This one at Marykirk operated > 20 years.
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Some Wind Power Activities at The Architectural Association 1970s
= N

Derek Taylor Sailwing design Square VAWT b Derek Taylor
1970s & John Shore

John Shore’s design for wind turbine
& his Integrated Solar Dwelling
1970s.

StreetFarmers Sail turbine at Comtek 1970s
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Am Dia SailFoil HAW

Designed & Tested by Qerek Taylor -

I project at ATG Open

- 3
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Dr Peter Musgrove’s 1st Variable Geometry VAWT
Reading University 1970s.

Dr Geoff Watson’s
Maximill Darrieus
1970s at NEW.

Will Gryll’s Cyclic Pitch VAWT
at Exeter University 1970s-80s

Brian Hurley’s Sailwing VAWT
Dublin 1970s. '
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The 1 MW TVIND turbine bégan producing electricity in
march 1978.

The turbine was built by teachers and pupils at the schools,
in an incredibly tough and long lasting working period.

This turbine was a beacon and a great inspiration for the
early Danish wind power community.

The Tvind windmill, "Tvindkraft" was created during the years
1975-78, at the initiative of and financed by the teacher group of
the schools at Tvind. The time was the time of the oil crisis, and
the debate was for or against nuclear power - for or against wind
power - nuclear power or wind power. The price of energy had
multiplied, and something had to be done. The Danish industry was
pressing on to introduce nuclear power as a cheap alternative to the
expensive oil. A majority in the Danish Parliament was building
up. At Tvind people were against the nuclear power, with its
problems of nuclear waste and monopolization

Derek Taylor © Altechnica info@altechnica.co.uk



Visionary American politicians opened a great marked for the worlds Wind Industry.
Also the Danes grabbed that opportunity.

In 1982/1983 the first Danish wind turbines were shipped to California. Until 1986
this Californian Wind Rush kept Danish companies busy, especially the last weeks
of the year, as turbines should be commissioned, and on line before December 31st,
in order to secure the investors their federal-, and state- tax credits.

Derek Taylor © Altechnica
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Current Wind Power Capacity

RenewableUK - accessed Auqust 2016

.\..-
4 Onshore Wind Projects
Onshore Turbines 5402 Onshore Operational 1021 Onshore Operational 8871.825
Projects Capacity
L Offshore Wind Projects
Offshore Turbines 1465 Offshore Operational Projects 28 Offshore Operational Capacity 5097.6
TOTAL
Total Operational Capacity 13969.425 Energy Produced (MWh/p.a.) 37201138
Homes Powered Equivalent 9446708 CO02 reductions (pa) in Tonnes 15995489
(p.a.)

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2000-2015
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. ;Ve‘r_t‘i_cal Axis Wind Turbine§: VAWTs
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Darrieus

H - type VAWT
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Patented Sycamore Rotor VAWT ™

FEATURES

= Mo yawing as able to use wirds from all dreciyms
= Reversing gravalational loads avoaded

= {plorum Sswepl ansa peomelry - most al high level
= Zhorl rwer recumemenl

= Easy access o peneraling mackinery

= Besl VAWT blade length 1o swept arca ratio

= Strarght untwisted Slades

= Blades can be likbed down te groued level

= Low leve] blade installabon withoul & @l erame

= Low leve]l mambenance avoids clanmg lall towers
= More lzasible 1o nstall m dilTeull locatons

= Easier to use direcl dove Jvw speed peneralors

= Blade toperales ol constant kenght

= Blade always m the higher power upper wirnds

= Mirimal malesal cortent for a wind lurame

= Lo visual oepact in operabion

= Orely barbme asle o be parked atnear ground level
= Almast zero visibalily when blade pariced

= Oely burbme wilk no Lower in swepl ared negeon

= Oely VAWT wath a leelerieg rolor,

= Lo overfurming mamerls © Altechnica
= Lely VAWT wath a single span cartileversd blade

= Movel design grves stalxs & dynamic balance.

= Ehort rotation skall

= Higkly suited 1o olT-shore eperation

= Fleetmg wmd turbares more feasble

© Altechnica



Multi-Megawatt Turbines

2.5 MW Wind turbine _ _ | |
80 m dia. 4.5 MW Wind turbine 7.5 MW Wind turbine

112 m dia. 126 m dia.
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UPWIND PROJECT FOR 20 MW TURBINE




UPWIND PROJECT

A1 General properties
Variable Unit 5 MW ref turbine | 20 MW ref turbine
Nominal power MW 5 20
Rotor diameter m 126 A2
Hub height m a0 151
Number of blades - 3 3
Blade span m 61.5 123
Tower height (incl. monopile) m L07.6 1682
Water depth m 20 20
H_._'__,..---""' Rated tip speed s B0 20
RBated rotor speed TP 12.1 &.0s
outocardol ol Cut-in rotor speed Tpm 4.7 258
Crearbox ratio - 97 194
Cone angle i -2.5 -25
Rotor tilt c 5 5

f,,.:-"’

Inbganiiiods

Secilonsl blade




a. Hermann Honnef’s b. Three rotor Array Wind c. Four rotor Array Wind d. Three rotor Array Wind
Wind Turbine Turbine Turbine Turbine

e. Windship multi-rotor f. Four Rotor Array Wind g. Octopus Wind Tech. h. Seven Rotor Array Wind
Wind Turbine Turbine 250MW Wind Turbine Turbine

Fig.1 Co-planer Multi Rotor Wind Turbines



5 MW baseline

machine

Vertical arm

Yaw bearing
Side arm

Tower

6 -

Figure 4.3. Three arm support structure configuration

Multi rotor system concept 2

Strathclyde

Engineering
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Derek Taylor

© Altechnica

Thanet Offshore Wind Farm

ROYAL HASKONING

Broadstairs

Pegwell

Sandwich Bay
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ANNUAL CUMULATIVE CAPACITY (2011-2015)

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2015 |[REXUIIY ]
12,107
5000 MW 12,000
10,000
B Cumulative Capacity 2014 || Cumulative Capacity 2015 8,724
8,000 7046
w 6,000 5415
4117
4,000
2,000
3,000
0
201 2012 2013 2014 2015
2,000
1,000 II
UK Germany Denmark PR China Belgium Netherlands Sweden Japan  Finland  Ireland S Korea Spain  Norway Portugal US  Total
Total2014 4,500.4 1,012 1,271 654 712 247 212 50 26 25 5 5 2 2 002 8,724
New2015 572.1 2,282.4 0 360.5 0 180 0 3 0 0 0 0 0 0 0 3,398
Total2015 5,066.5 3,294.6 1,271.3 1,014.7 712.2 426.8 201.7 53 26.3 25.2 5 5 2.3 2 0.02 12,107

Source: GWEC, 2016
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MICRO wind turbines

RUTLAND 913

AERD4GEN

AMPAIR PACIFIC

/ AERO2GEN
AMPAIR DOLPHIN

. 10 15 20 25
Wind Speed (knots)

5
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Bergey 1 kW turbine Power Curve
2

0.6

power (ki)

04

02
wind speed (mis)

o

012 3 45067 8 9 10111213141516 17 18 1920

An American vision
for small scale
wind turbines.

© Altechnica



Hugh Piggot has enabled many to build
their own small wind generator

www.scoraigwind.co.uk

Mountin
9 Tower
fra me Suspends wind turbine ata
Holds all the pieces together. given height above ground
P g level where the wind ROtO r

Tail
Aligns with wind
direction,
keeping the
rotor facing the
wind during
normal opera-

tion.

L\ —
Tail fin:
virtually 2D |
aerody-
namic |
surface with
large area
that aligns
itself with
wind
direction.

Tail boom: holds
the tail fin ata
given distance

from the yaw

bearina to increase

Converts linear kinetic
energy in the wind into
rotational kinetic energy
in the shaft

resource is higher and less
turbulent.

Generator
Converts rotational kinetic
energy from the shaft into
electricity.

Main

bearing: | §

allows rotor "
to rotate.

Blades: 3D aerodynamic
surfaces that aenerate
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Private + Community Wind Turbines

1.5 MW wind turbine
at environmental
education centre

228"kW Wind tugbine atf
animal shel 'ce_ntre

-

ry =" - * B

Single WTs for electricity saving, e.g.
medium size WT (200 - 600 kWp)
large megawatt class machine

It is possible to sell the excess electricity to provide a revenue stream.
Over 38% of wind turbines in Denmark are owned by local
co-operatives with support from banks & building societies.

Derek Taylor © Altechnica info@altechnica.co.uk



Community Turbines for Housing

- On appropriate sites, Community WTs may be viable for housing.
- CWTs can provide electricity + heating via local heat stores.

- A CWT can produce electricity for many houses or a village.

A .--' | { - Y
Hockerton Housing Association: Earth*@he'l}éﬁfe‘\’d.f‘ W
zero energy houses & community wind turbines. \%
LR

Dan‘ish‘Co-housingﬁﬂs{éherme of solar houses & community wind turbine.

. Costs can be shared between several householders

- CWT can be operated by themselves or a management company.

Derek Taylor © Altechnica info@altechnica.co.uk



1st Offshore Wind Power Co-op

The name of the pWs Middelgrunden Wind

Turbine Co-operative.
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equiv to 3 % of the electr|C|ty
consumed in Copenhagen.

Middelgrunden Wind Co-operative PI‘OjeCt | Copenhagen
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Altechnica Aeolian Roof™ + SolAirfoil ™

- The patented Aeolian Roof™
consists of a planar ‘wing’ 7 o 2o
concentrator above the highest _‘____.‘m,mmr.fw-_j'*.“"jf_’“;‘*“"'-“i-'i*“*” :
region of a pitched or curved or e EN Ll [/
membrane or vaulted roof. 7

> In the gap between the ‘wing’
& the ridge are located small

cross or axial flow wind turbines.

axial-flow &
cross-flow w

Substantial potential for retrofitting
Aeolian Roof + SolAirfoil™ hybrid wind
& solar systems onto existing buildings.

Augmentation 2
No augmentation

Derek Taylor © Altechnica info@altechnica.co.uk



Aeolian Roof™ Prototype on Test Building

2.10 Contours of vel-norm

0 Copyright material - Not to be reproduced

8

CFD Velocity Contour Plot of Patented Aeolian Roof™
on CE Low Pitch Roof

OAAA_AAAAAAA
B2BxRRELBBF &

Aeolian Roof™ Test Building
© Altechnica

Wing profile obscured for IPR purposes
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Altechnica AeroSolar™ DekHouse

Engineered Design Approach facilitates Super Insulation, Zero
energy design, Energy Positifl] & Integration of Renewables

Stick + Panel™ Fabrication

N }  Thin Super-insulated Walls
e * Super-Windows
FONN - - Structurally efficient

'I Nf—l—r : 7« Material efficient
, - :,"‘n:-;é;-‘s‘L .+ Lightweight

|+ Rapid fabrication
~ =t * Added thermal capacity
* Minimal foundations

CHPV for Elect. + Heat + Cool
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The wooden panels are placed
agalnst the falsework and, starting
with the largest panels at the
foot of the tower, each panel Is
added In turn along a path In

the shape of a corkscrew until the
top of the tower Is reached.

The panels are then bolted togather
and in addition, using 2 total of
2,000 perforated steel plates,
bonded from the Inside.

IMBER TOWER

GROWING HIGHER
—_—

The plastic shesting Joints on
the external service surface are
bonded using an exterioe it to
form a surface protection layer
without gaps. This form of wood
protection, the materal used,
together with the used construction
methods make hub halghts of
140 m possible for even more
powerful wind energy plant.







Solar Chimney Revisited

solar radiation

turbine

First Solar Chimney - Spain 1980s

LAARE
‘TSRE

LRRE

AERRURRREE EEER

MANZANARES SOLAR TOWER



AeroSolar Chimney - wind Augmented

Altechnica design & shape of multifunctional wind+
solar chimney not shown here but based on hyperboloid
grid tower & transparent collector with common features
with these towers.

Designed to produce power + food + fresh water.

Can operate in deserts, arid & temperate sunny areas.

Unlike CSP etc
does not need
water for power

Ry
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GLOBAL WIND POWER CAP. DISTR.

Qg breeze

The Evolution of Wind Power
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AFRICA  OCEANIA S.AMERICAN. AMERICA EUROPE  ASIA CUMULATIVE GLOBAL WIND POWER CAP.
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Wind Energy Storage

A number of promising options
Including:

- local pumped hydro

- wind-assist tidal power

- distributed H2 via eff. electrolysers
- Power2Gas > gas engine CHP

- Fuel Cells CHP/Trigen

- NH4 as H2 carrier

- Power2Diesel liquid fuels

- Liquid Air technologies & coolth ¢
- Range of much more efficient batteries |
- Interchange with EV/PHEVs & V2G
- Thermal stores via large heat pumps
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