
Additional Assistance in Renewable and Small-scale De-central Energy Issues: 
Please note that only a limited quantity - but useful and relevant sources are given - in an 
attempt to provide really useful material in a sea of - “information”. I can recommend 
subscribing to [among others] - the three good and free newsletters from AEI [nr. 2], Tesol 
[nr. 3] and ReFocus [nr.6]. 
RE - sites, information, magazines and newsletters: 
 
1:   www.crest.org   or www.repp.org  
2:   www.altenergy.org  
3:   www.tecsol.fr  
4:   www.ens.dk         
5:   www.homepower.com 
6:   www.re-focus.net.com  
7:   www.google.com => a good search engine for energy technology  
8:   www.villageearth.org/atnetwork/atsourcebook/index.htm  
9:   www.journeytoforever.org/at.html         
10: www.vita.org  
11: www.carebridge.info   
 
Wind:  
1:   www.windmission.dk/workshop/specialissue.html 
2:   www.windpower.dk 
3:   www.windmesse.de  
4:   www.telosnet.com/wind  
5:   www.picoturbine.com 
6:   www.bergey.com 
7:   www.synergypowercorp.com 
8:   www.otherpower.com 
 
Water: 
1:   www.powerpal.com  
2:   www.waveenergy.dk  
 
Biomass: 
1:   www.btgworld.com 
2:   www.biogas-zentrum.de 
3:   www.woodgas.com & www.gocpc.com 
4:   www.elsbett.com & www.elsbett.de 
5:   www.biodiesel.org  
6:   www.gtba.cnvce.cnr.it/ 
  
Solar: 
1:   www.varmtvandfrasolen.dk 
2:   www.arcon.dk 
3:   www.bpsolar.com 
4:   www.cenergia.dk 
5:   www.ises.org  
6:   www.norcalsolar.org/resources/linksotherrenewables.htm 
    
Suppliers: 
1:   www.conrad-electronic.com. 
2:   www.realgoods.com  
3:   www.grenaa-marine.dk   
4:   www.bigfrogmountain.com  
5:   www.rpc.com.au  
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Further information - from John Furze – March 2003. 
 
 
It is important for all students of “development” to grasp and fully 
understand the importance of local de-central “micro-grid” power 
systems - as illustrated and described in the previous distributed material 
and not allow themselves to be seduced by the apparent simple solutions 
offered by the proponents of - SHS – Solar Homes Systems - small 
individual systems of PV-cells powering a couple of 20 watt lights and 
possibly a radio for a couple of hours each night. 
 
That is electrical micro-grid power supply systems – mainly supplied [if 
at all possible] by one of the several different types of wind turbines, - as 
for.ex. - Potential up-scaling of simple technology as exemplified by the 
sail-windmill technology - or by one of the many different types of 
smaller-scale micro wind-turbines such as the Marlec or Bergey or 
special low wind speed models such as those from the 
www.synergypowercorp.com - supplemented by small diesel or spark-
ignition engines powering electrical generators. In addition to 
supplementary inputs from other sources – such as solar PV cells – bio-
mass energy systems and of course small scale hydro - if available.  
 
Likewise expect further development of Stirling engine [both bio-mass 
and solar powered] and teflon-component steam engine technology.   
 
That is - a whole range of different small renewable or perhaps 
“sustainable-type” power inputs to a common micro-grid. 
 
As previously mentioned – it is possible to run diesel engines on the vast 
numbers of different types of non-refined “cold-pressed” plant oil – see 
f.ex. “Handbook of Agricultural Energy Potential of Developing 
Countries” [5 vols] – James A. Duke  CRC Press Boca Raton Florida 
USA 1987. [ISBN 0-8493-3640-6 / Lib. of Congress catalogue nr. – 
TP360.D85  1987  333.79´38  85-31392  - unfortunately there is no copy 
registered or available at present in DK]. Likewise consult CD-4. 
  
A:  Either convert the engine along the lines as developed by Elsbett in 
Germany – www.elsbett.com   - or f.ex. see the book “Energie Insel” by 
Wolf-Rüdiger Weiss – obtainable from either - www.oekobuch.de - or 
from www.conrad-electronic.com   
 
B:  Or convert the fuel – a simple procedure for doing this is shown on 
my CD’s in the file “Extra Files”. 
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It is also possible to adapt a spark-ignition engine to either use methane 
from bio-gas production or to use alcohol. Procedures for the production 
of the later are covered in CD-4 and bio-gas is extensively covered in 
CD-3 – where much can be learnt from the low-cost development at the 
UTA in VietNam and the low-cost collective group approach by the 
individual farmers in Germany. [Two CD’s from the UTA - showing 
plastic-bag construction methods – are obtainable from Frands Dolberg or 
from John Furze]  
The so-called “waste-products” from alcohol and from cold-pressed 
plant-oil – are highly valuable as a feed stock for animals and the “waste 
slurry” from bio-gas production can either be used in ponds as a feed-
stuff for the further cultivation of lemma or algae or duckweed or else 
used as a valuable fertilizer for the fields. 
Spark-ignition engines can likewise readily be adapted for the use of 
gasification systems – see CD-4 and also CD-3 in the file “Engines”. 
It should be noted that most of the robust Russian and previous CMEA 
countries engines are highly suited to these modifications – likewise the 
GM – Opel Bedford 6 cylinder in-line engines. Small diesel engines 
suitable for modification are f.ex. small Japanese, Italian, Chinese micro 
tractor-engines and Indian Lister models. Likewise at this time 
modification-kits can now be purchased for several different models of 
pick-up engines – Toyota, Isuzu etc. 
Concerning water treatment – as mentioned during my lecture – a 
successful solution to the energy problem also offers successful solution 
models to the many problems of water supply, removal, disposal, 
treatment, sewage, etc etc. Expect further interesting development of 
previous historical systems using solar-thermal for pumping, cooling etc. 
Kindly further consult the files “Compost systems” – Low-cost Plastic 
Bio-digesters” and “The Integrated Farming System” on CD-3 and the 
solar files on CD-2. In addition I can highly recommend the essential 
book – Permaculture. Bill Mollison, Island Press Washington USA 1990 
- ISBN 1-55963-048-5.  
 
I enclose an interesting relevant energy matrix from Gill Wilkins – for 
further information kindly contact – gill.wilkins@aeat.co.uk   
I also enclose a further file – a paper written for “ReFocus” for the World 
Wind Energy Conference held last year in Paris – concerning discrete 
wind energy technology for urban environments. 
As Denmark – at the present time is still the world leader in the 
development and production of large-size wind energy technology – it is 
perhaps relevant to illustrate a rough disposition of the future tendencies 
and categories in wind technology: 
1:   Micro wind turbines up to 250 Watts and from 500 Watts to 1.5 kW. 
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2:   Large micro wind turbines – up to 10 kW. 
 
3:   Special urban-type systems from 100 watts up to 10 [possibly 25 kW] 
– both vertical axis and horizontal axis models. 
  
The next three model-types [4-6] are unfortunately largely neglected – 
although the need is great. 
4:   Small wind turbines – from 20 kW – 80 kW. 
 
5:   Small medium wind turbines from 150 – 250 kW.  
 
6:   Medium wind turbines from 300 – 750 kW. [see above]. 
 
7:   Mega-Watt size wind turbines from 750 kW – [at present 2.5 MW] 
Mega-Watt wind turbines will mainly be used for offshore power 
generation and are expected to increase in size up to about 10 MW within 
the next 10 years or so. 
 
John Furze – Aarhus Denmark – 16 March 2003 
furze@post.tele.dk 
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Wind turbines: Not
in my backyard
Many protests levelled at wind turbines are
more often than not made on a NIMBY
(Not-in-my-back-yard) basis, while the
long lines of tall power grid pylons criss-
crossing the landscape are often more or
less accepted as a necessary, although per-
haps unpleasant fact of life. The large
number of recently and rapidly erected
mobile telephone towers have likewise
been largely installed with few negative
remarks in many European countries
although there is growing opposition to
this unchecked growth in the UK and
some other countries. However power
transmission and the whole grid system
together with pylon and tower technology
itself has perhaps not evolved to the extent
necessary to effectively meet the public
demands for power generation and reliable
power supply without visual and indeed
other forms of environmental pollution. 

It is possible to design and build visually
satisfying large power pylons where the
power transmission cables are not buried.
The latest pylon designs erected by Fingrid
are arguably majestic and sculptural (Figure
1). Given the abundance of huge electricity
pylons strewn over the countryside of most
developed countries one might pose the
question why not install wind turbines on
the many pylons? Indeed this question has
been discussed on many previous occasions.
Brave wind mill enthusiasts often have had
fantasies of large propeller-type rotors on
top of standard pylons – often without in
any way understanding the enormous tur-
bulent - non-steady-state-flow aerodynamic
forces exerted on a wind turbine in opera-
tion.  But are there wind turbine designs
that could be incorporated unobtrusively
into the environment in certain cases?

Wind turbine and
tower designs
During the period of the re-formulation of
the concept of the modern wind turbine
(the so-called 4th period 1968-1978) many
attempts were made to combine elegant
tower constructions with different types of
wind energy systems. During the late 1960’s
- Director Jean Fischer from the Danish
firm of F.L. Smidth presented a proposal for
a series of 130 meter-high concrete towers
with a series of Darrieus (Figure 2) tro-
poskein-shaped vertical axis rotors built in
to the tower structure. Each tower would
produce 1.2 MW and they were seen as a
serious counterweight to proposals from
supporters for the possible introduction of
nuclear power stations in Denmark. On a
different level attempts were often made to
introduce the so-called shrouded or diffuser
wind systems suitable for mast-head use. 
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Stealth wind
turbines
Designs and technologies to reduce visual
pollution
Protests are increasingly heard from many countries concerning

visual pollution from tall wind turbine towers and it is indeed true

that most modern megawatt-size models with tower heights of 50-

70 meters certainly stand out in the landscape. As the siting of

onshore wind farms begins to encroach on the urban environment,

visual pollution protests and objections are no doubt going to con-

tinue and to hinder some projects. Raising awareness of the bene-

fits of wind farms and increased public acceptance is half of the

battle in getting projects approved, but are there other less visu-

ally imposing designs and technologies that could be implemented

in certain cases? John Furze from the University of Aarhus,

Denmark discusses some of the relevant modern technological

solutions that could help resolve or alleviate some of the pressing

visual pollution issues of wind turbines.

Figure 1: Finnish “Sinikurjet” [ploughtail birds] 
electrical pylons near Helsinki - Finnish Power Grid
Plc. (photograph by Juhani Eskelinen)



The first modern wind turbine towers
were built in the 1960-70s following the
then usual tower technology - a lattice con-
struction, later a tripod and finally the
modern tall slender tower of steel or spun
concrete. Nowadays, a recent project
financed by the European Union and car-
ried out by designer and millwright Claus
Nybroe on behalf of BONUS-Energy has
demonstrated the improved effectiveness of
the so-called “stealth technology camou-
flage” in wind turbine tower colour-
schemes in a serious attempt to counter
possible visual pollution. Likewise the well-
known differentiated colour schemes for the
slender German Enercon wind turbines are
also considered effective (Figure 3).

Helical wind
generator designs
In Finland two different companies Oy
Windside Production Ltd. and Shield-
Jaspira, each representing a different manu-
facturing philosophy, provide interesting
wind turbine options with a range of mod-
ern helical-screw-type cylindrical rotors.
The versatile designs could be unobtrusive-
ly retrofitted to many existing structures.

Oy Windside Production Ltd has since
1982 maintained a small basis production of
high-cost highly-reliable helical wind genera-
tors for small-scale power generation intend-
ed for use under not only hard environmen-
tal conditions but also capable of producing
small quantities of usable power under low
wind-speed conditions (Figure 4). The com-
pany has also a long track record of small-
scale production of beautiful, silent-running
and expensive “urban architectural struc-
tures”. One example is a recent project of two

25 kW rotor-units driving a common 50 kW
generator for heating purposes at a large
shopping centre near Turku (Figure 5). 

Shield as designer and producer of the
Jaspira range of horizontal vertical axis rotors
have chosen another and different path to
that of Oy Windside Production Ltd. Their
helical design-shape is perhaps at first sight
rather similar to the Windside models.  The
Windside rotors are produced from glass-
fibre formed in molds - similar to glass-fibre
boat-building techniques; while however the
Jaspira rotors are produced from one-piece
metal sheets formed by CNC machine-tools
on the basis of a computer program readily
adaptable for rapid alterations in the chosen
parameters. (Figure 6)

Lower cost production of rotors in this
manner, combined with effective out-
sourced slow-running generator production
has resulted in considerable price reduc-
tions. The approximate cost of between
1.25 - 1.7 Euros/per nominal installed Watt
can now be achieved, thereby enabling the
massive cost-effective mounting of unob-
trusive silent-running models almost any-
where there is an available mast or pillar or
side of a building or even for permanent or
short-term tree-trunk attachment. Rotors
mounted or attached to the side of an exist-
ing mobile telephone mast will merely
resemble from the ground the familiar long
black oblong antennas already fixed in
place. Much larger and more powerful helix
rotor systems could simply and at low-cost
be retro-fitted onto many of the already
existing strings of power pylons or the
smaller models can be clamped on the sides
of normal wooden telephone poles. 

Shield has previously visualized their
market as basically similar to that of Oy

Windside Production Ltd.- however mainly
concentrating on small scale de-central
power supply in isolated areas - power sup-
ply for on-board ship and marine-use and
for emergency power-supply for lifeboats
and military purposes. A more careful study
of the true implications of the economic
costs - installed costs per unit and the power
production curve greatly expands the per-
spectives for the uses of this technology into
new and perhaps unexpected spheres.
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Figure 2: An example of a Darrieus wind turbine.
This is a 60kW model at a test site at Sandia
Laboratories (Photo: US Department of Energy) 

Figure 3: Close up of an Enercon wind turbine. The Green coating fades towards the middle of the tower,
so that the bottom matches the green of the countryside, while the top matches the sky. (Photo courtesy of
Enercon)

Figure 4: Windside-rotor on wooden mast at
Keuruu in Finland - photograph by Arvi
Karhumaki  



Both Shield, Oy Windside Production Ltd
and others, point out that one of the main
advantages of the vertical axis horizontal
rotor technology, especially in the more
advanced helical shape, is the ability to
receive power inputs from turbulent and
gusty wind coming from rapidly changing
directions as is common in modern urban
environments.  And as the cut-in wind speed
is much lower, the rotors are more effective at
harvesting relatively low urban wind speeds.

This approach results in real cost-benefit
trade-offs and may fully warrant the large-
scale introduction and use of small-scale
VAWT’s (vertical axis horizontal rotor wind
turbines) without suggesting any obstacles
to the large-scale deployment of MW-size
wind turbines in good offshore conditions
or in other suitable and acceptable sites.
Nor indeed to the on-land erection of more
efficient modern small and medium wind
turbines with 15-35 meter tower heights
with the thereby reduced visual pollution
impact as is being seriously considered in
several EU countries.

Such large, not to say massive, numbers
of small unobtrusive silent-running genera-
tors strung up or perhaps just hung up, all
over the place, do of course provide certain
problems concerning the linking, inter-col-
lection and distribution of the produced
power, using separate local lower voltage
line systems, distinct from a high-voltage

pylon grid distribution system. However
many power specialists do not visualize any
real problem in that respect. Power elec-
tronics has come a long way since 1904
when Prof. Paul La Cour was building and
implementing his 120 V DC wind tur-
bine/petroleum-motor combined power-
stations providing electricity and hydrogen-
gas for the de-central micro-grid systems in
small Danish countryside towns.
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Figure 5: Twin 25 kW Windside-rotors powering a
common 50 kW generator for heating use at Raisio
shopping centre near Turku in Finland  (Photograph
from Oy Windside Production Ltd. Finland)

Figure 6: Computer generated image of the Shield-
Jaspira rotor for use in a variety of applications -
including even for hand-held mobile use.

Further reading and information
a: Natural Energy and Vernacular Architecture.  Hassan Fathy. University of Chicago

Press, Chicago/London 1986.
b: The Green Imperative.  Victor Papanek.  Thames and Hudson Publishers London

1995.
c: Radical Technology.  Peter Harper [ed.] Wildwood House Ltd, London/Random

House Publishers USA. 1976.
d: The Autonomous House.  Brenda and Robert Vale.  Thames and Hudson Publishers

London 1975. 
e: The Owner-built Home.  Ken Kern  USA 1972/75.
f: Sunshine Revolution. Harald Røstvik.  SUN-LAB Publishers USA/Norway 1991/92.  
g: www.mnal.no/nabu  & alice@gaiaarkitekter.no 
h: Living Spaces.  Thomas Schmitz-Günther [ed.]  Könemann Verlag Cologne,

Germany 1998/1999.
i: An interesting account of John Berton’s integrated system of wind generators and PV,

installed on his off-grid town-house in Chicago can be found in Home Power
Magazine # 80 - December 2000/January 2001 - see  www.homepower.com - & also
JBerton55@cs.com 

j: For similar and lower-cost Danish experience - Lars Campradt - Energy Adviser -
S.W. Jutland Energy and Environment Office - campradt@mail.tele.dk 

k: For German readers - several photographs, illustrations and wiring diagrams for off-
the-shelf modern micro wind generators shown in combination with PV systems etc
- in different urban environments in addition to other de-central stand-alone systems
- are presented in two comprehensive do-it-yourself handbooks by Bo Hanus. Both
vertical axis and horizontal axis rotor-types are illustrated in these two useful books,
but unfortunately, - not the more advanced and more efficient modern Finnish verti-
cal axis helical-shaped horizontal rotor designs.
- “Windgeneratoren Technik” 1997 and “SolarAnlagen” 1996 -  Bo Hanus – Franzis’
Verlag, Feldkirchen Germany.  These books are available from:
www.conrad-electronic.com , www.franzis.de  or www.bol.de 

l: See also or contact: Ecotools Sustainable SA. Biel Switzerland - www.ecotools.net  &
Solavent – Freiburg Germany – Fax: + 49 (0)761 709647 - solavent@t-online.de
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                    De-central Power for Development - Initial Texts:

Pages:

02-10:     Forsøgsmøllen [Danish State Experimental Wind Testing Station].        
                Paul La Cour.  Copenhagen  Denmark. 1900/1904.

11:          Wind Power for Home and Business [page 242].  Paul Gipe.
                Chelsea Green Publishing / Real Goods. USA.  1993.

12-13:     Pages from Rainbow Power Company Catalogue.
                Rainbow Power Company. Nimbin  Australia. 
        





























 
 

Possible Energy-related Scenario’s: 
 
A: 
§ Small town – app. 5000 pop. – isolated, -  however road / track 

communications 
§ Farming, some small hand-manufacture 
§ Semi-arid dry-land area / low rain 
§ River flows app ½ year 
§ Fields higher than river 
§ Adequate but limited deep well year-round water supply 
§ Low wind speed area 
§ Suggest solutions for low-cost energy, power, construction and transport.  

 
      B: 
§ Smaller city – pop. App. 200 – 300.000  - Province capital 
§ Tropical area 
§ Good sun and rain 
§ Road and river communications – 500 kms to capital city and export harbour 
§ Moderate-Low wind speed – inland area 
§ Large local trade and semi mono-culture agro-export 
§ Small local production – metal industry and agro industry 
§ Suggest solutions for low-cost energy, power, construction and transport 

 
      C: 
§ Refugee-camp for 20.000 => ½ million refugees in South Eastern Europe / 

CIS – following war type situation – now quiet. – with reasonable transport 
communications   

§ Continental climate 
§ Urgent need for hospital 
§ Urgent need for transport 
§ Urgent need for construction  
§ Lack of all material needs – plenty of local refugee manpower. 
§ Suggest energy, power, construction and transport, => future possibilities / 

work opportunities 
 
      D: 
§ Refugee-camp for ½ million refugees in Africa 
§ As above. 
§ 1:  - Arid area   2:  - Tropical area  
 

 
 
 




