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1.0: Introduction:

It iswidely held that economic development in many so-called developing countries, has
not in reality, taken place. It islikewise noted that increased environmental problemsare
arising in many countries, and not only in developing countries. All evidence pointsto the
unescapable fact that the planetary biological-chemical/physical life-support
systemg/conditions for human existence are in the process of being seriously under mined.

And yet human [ economic ] development isan unescapable fact. Are solutions availableto
combine this development, in such away that the very basisfor lifeisnot too seriousy
disturbed. It isthe theme of thisshort paper, that perhaps[ and yet perhaps not so unusual
], part-solutions can often be found in unlikely places, - by a study/re-study of certain
development traditionsin other countriesthat hitherto have been largely overlooked.

It istoday normal practice when undertaking a course of -" development studies™,

that a student will examine relationships concer ning peasant farmersin Central America,
or anthropological/organizational problems concerning fishery in Sri Lanka, etc. Few
consider how on€'s own native area developed, and if there arereevant

lessonsto be learnt, and applied.

It ismy belief that there are perhapssome solutions to some of the above global problems.
Evidence indicatesthat development of de-central accessto renewable energy and power
technology, will greatly contribute to local empower ment. Thislocal empower ment can only
increase participation and cooper ation, - contributing to the prevention of over-extraction
of thelocal resource base, - increasing local living standards.

It should be strongly emphasized, that there are few areas of the planet, where renewable
ener gy supply solutions are not feasible. It is however, a question of which technology or
technologiesigare the most suitable, - combined with local knowledge, -

[ also a highly relevant function of availability and price].

Certain technologies may per haps be seen to be the optimal, but dueto high-pricearein
reality non-available, certainly to those who have perhapsthe greatest need.



Extensive and personal field experiencein different countries, suggeststhat a car eful
study of Danish historical experience, may indicate certain socio-industrial and business
development possibilitiesin de-central ener gy-supply/end-use, that may prove capable of
replication in other countries, - that perhapson first consideration would seem greatly
dissmilar.

The successful Danish historical experience indicates that the dissemination of energy
technology was effectuated by a combination of the above mentioned socio-industrial
tradition combined with local enthusiasm and a strong desireto experiment and learn, -
driven by areal need [ resulting from ener gy/environmental necessity |, under afavorable
political umbrela and protection. All of which, resulted in a dynamic popular social and
business environment, with asiswel-known, at present app. 70% of the world market for
wind-energy transfer machines, [ wind-turbines].

If there are possible/potential solutions available - why are these not being effectuated on
amassivescale ? | do not believe that thereis such global ignorance of the importance of
renewable energy and power technology asis often commonly claimed.

Asthe phrase says, - " The problem givesthe solution™, so the problem, and the perhaps
ther eby given solution must therefore be: -

What measures or steps can be taken to enable possible solutions to be - implemented,
and disseminated.

It isthe purpose of this paper to attempt to further illustrate some of the relevant
inspirational sourcesfor this Danish development, and to per haps suggest certain possible
methods to enable and ensure successful transfer of the application of some of these
methods.

Of necessity, it isunavoidable, to discuss, comment and consider certain aspects of
specific technology, in both historical and present-day context.
[ Likewise kindly consult the Appendix for further information ].



2.0. The Danish Model:
- A relevant approach for development?

M odern management studiesreveal major transformationsin organizational structuresin
most indudtrialized western countries. The Ford-Taylor model [1] isbeing replaced by
flexibility and rapid adaptation to change. " Factories, thus became a collection of rather
small mini-factories, organized internally to create a continuous flow through different

forms of manufacture"” . - " Thusfactories have been transformed into production
laboratories” . - " Danish factoriesintroduce CNC-based technologies at the factory floor,

without elaborate hierarchies of plannersand programmers”. [2]

" Looking into their internal organization, these enterprises [ Thelarge Danish industrial
firms of Burmeister & Wain, Sabroe etc. from 1900 onwar ds], exposed their trueidentity:
a conglomer ate of smaller craft shopsworking together in a pattern much more similar to
that - of a building Ste than a mass production plant after principles which werelater to be
completed by Ford " . [2]

" Danish skilled workers could build a ship or a huge marine engine without being
subjected to control and coordination by large bureaucraciesasin other countries” . [3]

" The educational system of artisansthusdid not only shape industrial organization within
big enterprises, it also determined their compar ative advantages” . [2]

These transfor mations are most noticeable in Denmark - [4][5], now a world-leader in -
many of the most important future-relevant technologies.

[1] Ford model - the technology of mass-production using the moving assembly line. Each worker carrying out a
repetitive job function.
Taylor model - time/motion studies leading to the development of piece work for production increase.

[2] Technological Innovation and Organizational Change. Kristensen, [ & Borum eds.] Denmark [DK] 1989
87-7034-252-0 [ see also Karnge's paper in same book ].

[3] Dansk Teknik. Lichtenberg Copenhagen DK 1942.

[4] Denmark; - lacking traditional raw-materials, with a history of very severe energy - ecological/economic
disasters, thetwo most well-known and relevant being the energy crisisin the 1600's - [ " small ice-age" -

1550-18501], and the 1970's.

[5] Skov, Leeog Klima. [ Forests, Shelter-belts, & Climate] C.F.Jensen DK 1951 & 1960
The Danish Revolution 1500-1800. Th. Kjaergaard Cambridge Univ. Press UK 1994 0-521-44267-2



Theterm Kristensen uses-" Production Laboratories", isan adapt expression. Thisis
likewisereflected in Peter Senge's choice of title for hisbook from 1990: -

" The5th. Discipline,-The Art and Practice of the L earning Organization” or, " Theart of
seeing theforest and thetrees'.

Senge'sthesisisthat for new technologiesor new " breakthroughs™ to occur, certain
" component technologies", conver geto give a syner gy effect to existing structuresthat

empower/enable potential lear ning or ganizations.

1. Systemsthinking - to see through complexity to underlying structures generating
change.

2. Personal mastery - discipline of continually clarifying and degpening our personal
vision, and of seeing reality objectively.

3: Mental modds - how we under stand the world, and how we take action.

4: Building shared vison.

5. Team learning.

" Systemsthinking isthefifth discipline. It isthe discipline that integr ates the disciplines,
fusing them into a coherent body of theory and practice”. Or how to distinguish high, from

low-lever age changes/possibilitiesin highly complex situations.
P. Senge USA 1990. 0-385-26094-6 pages 5-16. & 128.

2.1: ThelaCour Inspirational Tradition:

Denmark's Edison - Poul La Cour, born near Abeltoft in 1846 - died in Askov 1908,
internationally famous as the pioneer of both thetheory and practice of large-scale de-
central wind electrical power generation and co-gener ation systems.

Poul La Cour'stheoretical writings on wind-energy remained unsurpassed until the works
of Betz and Htter in thelate 1920'sand 1930's.



The Danish Statein a most rapid adminigtrative procedure, - granted finance for the
establishment of a" research station for windmills" at Askov in Southern Jutland.

In 1895 La Cour'swind mill was not only supplying electricity to the small town of Askov,
but was also using dectrolysisto produce hydrogen for lighting pur poses.

[ atechnology that even today amazes scientists, technicians and politicians .

A so-called combined cycle power station was established in 1902 which functioned until
1958. [6] In 1903 the Danish Wind Electricity Society - DVES, was established.

After La Cour'sdeath in 1908, hisyearly 4 month coursesfor rural eectricians started in
1904, wer e continued by his colleagues. The 1910 cour se study schedule wasfrom 8 AM
until 6 PM - 6 days a week for 3 months. The students had the following backgrounds. 7
had previoudy worked in machine shops or with blacksmiths, 4 were farm workers, 3 had
wor ked with traditional wind-mill builders, one was a former engineering student, another a
dairy technician, and ajoiner/cabinet-maker.

The subjectstaught were:

- Physics - Chemistry.

- Electro-technology.

- Mechanical physics and the theory of machines.

- Mathematics and arithmetic.

- Free-hand drawing, draftsmanship, geometry and projection.
- Danish and German.

- Bookkeeping.

The course ended with a practical project. [7]

Courseswere held until 1918. Despite great demand and success, they werefinally

" forced out into the cold ", by trade-guild organizational resistance concer ning status and
qualifications of urban éectricians. - However, in 1919 the official commission for
electricity supply in Opland Fylke in Norway requested places for several students. [8]

[6] Combined-cycle; f.ex. combining a wind-mill/wind-turbine with aliquid fuel engine - powering a generator.
[7] Drebaek Electrical Workswastaken under contract:
- Power Station with 8kW. dynamo.
- Control -boards, switches and systems.
- Errection of transmission-net; - 2750 kg. of wire/8800 metersin length.
- 200 lamps and 9 electric-motorsinstalled for the consumers.

[8] Forsagsmglleni Askov, [ Experimental wind-mill at Askov] H.C. Hansen, Kolding Denmark 1981.
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One of the studentsfrom thefirst short rural eectrician cour se of summer 1904, was
so-called " Electrical Engineer " J. Juul, - later employed by the Danish generating and
supply company - SEAS. Juul'stechnological level at the end of the 1950's was so
advanced that he was only surpassed many yearslater during the 1980's.

Juul isremembered for the design and construction of the 200kW. " Gedser Mill", the
wor ld'sfirst modern, reliable wind-turbine. In operation from 1955 - 1967, and later from
1977, - operated under Danish & USA-NASA research contract.

[ nacelle; - now at the Danish Electrical Museum at Tange Lake in Central Jutland].

3.0: TheRe-discovery Period: [ seethis paper page 34].

During there-discovery phase from 1968 - 1978, three unusual groupsin Denmark,
cooper ated to lay the foundations of what has now become the moder n wind-turbine
industry, [ and later in fact, - the entire Danish renewable energy industry J:

1. Alternative energy enthusiasts, grass-root groups/ alternative “life-styler's’.

2: School teachers, Peoples High-School teachers, etc.

3: Local small-scale machine shops and blacksmiths supplying agriculture.

With the development of glass-fiber technology in the construction of the™ Tvind " wing,
the avai8lability of smple electronic steering systems| developed by studentsfrom the
Danish Technical Universty ], and a favorable political situation. All componentswere
availablefor a synergy effect enabling an industrial " take-off " to be made. [9]

[9] F.Ex.
A small 20 - 30 kW. Riisager-type wind-turbine, with wooden blades similar to the Gedser-Mill design. =>
Add glass-fiber blades, and simple electronic steering systems, =>
thereby giving, areliable, cost-effective and marketable wind-turbine. =>

Resulting in the lar ge-scale Califor nia sales-adventure.



4.0: Hetzler's Theory of Socio-technics:

Professor Stanley A. Hetzler in his[ in western countries], overseen book,- " Applied
Measuresfor Promoting Technological Growth " USA 1973, 0-7100-7502-2 - hasashis
themetheroleof " Socio-technics”: - Thisisthe beief or under standing that:

" technology isa social form: a body of knowledge; - a set of attitudes and habitsin the
population, and a method of organization for production . [ page 10]

" A changing technology inevitably forces changein a society's attitudes and values. It is
conversaly held that: Attempting to promote technological advancement by beginning

measureswhich areintended first to instill the appropriate attitudes and values will avail

little or nothing " . [page 3]

" A massiveindoctrination of a population in power technology will lead a society into
sustained technological growth within 35 years, or atrifle short of 2 generations™ .
[page 93]

A key remark ishisobservation, " A new tool smply brought in with the expectation that
the superiority of its characteristics will make itself manifest, and the deviceis

" left todemonstrateitsalf ", - it will go unused. Each culture hasits particular points of
emphasisand it isat these pointsthat innovation ismost likely to occur .

[page 134]. [10]

The often used, - classic example of the correctness of Hetzler’s above statement, isthe
example of Tibet; The most vital function in Tibet was spiritual dutiesand contact with the
eternal; - leading to mechanization of these functions, - with the prayer-whed.

[10] For a comprehensivetheoretical - but less programmatic discussion, with many actual and relevant
illustrative examples - consult: " Diffusion of Innovations" E.M.Rogers USA 1962/95 0-02-926671-8
For a many thousand-year historical perspective; -
Guns, Germsand Steel. Jared Diamond Jonathan Cape London UK 1997 0-224-03809-5
Also consult: - The extensive & useful discussion of transactive/innovative planning for development ; -
Retracking America. John Friedman Anchor Press/Doubleday New York USA 1973 0-385-00679-9



4.1: TheRole of the Innovator - Entrepreneur in the Development-phase:

Both Hetzler and Karnge discussthereevance of Schumpeter [ 1911/34 and 1939 and

1942] and thetheory [ and place], of the innovator -entrepreneur in industrial/national
development, and the ther eby following discussion of the real dynamics of economic and
technological development.

[ Schumpeter'sinfluence was most noticeable in Japan and the SE Asian countriesin the
1930's]. [11][12][25]

4.2: Top-down vs. Bottom-up Praxis-appr oach:

The case presented by Karnge [note2 & 12 & page 26 of thispaper], in hisanalysis of the
development of the Danish wind-turbine industry ismost convincing, - although almost
completely ignored by practitioners of development studies. The success of the Danish
entrepreneural wind-turbineindustry isthe exact opposite of the development efforts
made by the USA and West Germany.

[ In both these cases vast state funds wer e spent to develop lar ge-scale so-called power
station size Mega-turbines, that iswind-turbines with a capacity of; -

800 kW.to 3MW. - with a complete lack of success].

Thisapproach wasbased on what is called a top-down approach, while the Danish
development was based on a bottom-up strategy, as previoudy illustrated. One must
however note that the favorable Danish palitical situation, enabled the establishment of
the" Wind-testing Station " at RISJ, - at first staffed with a couple of young engineering
graduates, in afar corner of the Danish atomic-ener gy research station at RIS@. [ now the
wor ld's most important testing station for wind-turbines].

[11] Michael Porter in " The Competitive Advantages of Nations" UK 1980/90 and " The Technological
Dimensions of Competitive Strategy " UK 1983, hasfurther developed the Schumpeter tradition of the
innovator -entrepreneur.

[12] Devendra Sahal however, in hispaper " Technology Guideposts and Innovation Avenues", - Research
Policy USA 1985, 14 (2) - [ seeKarnge 891], & [ Karnge 91], discusses theinfluences of structural

innovations, or aslater described by Senge-" component technologies" .



RISD played a vital coordinating rolein the" sharing" of ideas, and in the supply of
engineering suggestions/advice, [ statics, aerodynamic forcesetc. |, tothe more
unsophisticated machine-shops, [ f.ex. - Bonus produced irrigation systems, Nor dtank
produced metal tanks, for transport of liquids, and Vestas produced agricultural equipment
-farm trailersetc. ].

However the success of the Danish wind-turbineswas precisely in their general lack of
sophistication, and their construction's massiveness. All factors contributing to reliability
and thereforereal cost-effectiveness,

[ asdemonstrated in the large-scale Califor nian tax-avoidance investment pur chases of
the 1980's].

5.0: TheFOT - Concent:

Arethereusable operative lessons for other countriesin the above mentioned factors ?:-

A: The Danish socio-educational tradition, and the La Cour inspired educational/praxis
approach to de-central renewable energy development. [13]

B: Thethinking behind the concept of the" Learning Organization " - that is; -
systems thinking. [14]

Following the thinking of Hetzler and others, | suggest that an effective under ssanding of
thereality of theinterconnection of these two concepts should result in what | have
previoudy called " FOT " - Future Oriented Technology.

[13][14] Seethispaper page3. Seealso; - " Technology & Organization." H. Scarbrough & J. M. Corbett
Routledge UK 1992 0-415-05941-0 .
| prefer touseinstead of theterm/terms” system thinking ", theexpression- T D [D] | SA - Total
Dynamic [ Dialectical ] Integrated System Approach. | believe that the use of the more complex
expr ession demonstrates/implies the more complex, involved/integrated and relevant biological and
chaotic approach tothereality - of the" Real World ".



The FOT-concept isbased on three main factors:

1. Education; basic-knowledge of science-technology, both specific and general.

2:" Research".

3. Production.

6.0 The Growing NEED [ and request ] for the Danish De-central Technological K now-
how Approach:

It isa global necessity that humankind is enabled/empower ed with the ability to work
today, - to fulfill the needs of tomorrow. Thereisa general demand from most developing
countriesthat the technologies and production know-how of de-central energy technology
befredy transferred. F.ex. - Thiswas a salient part of the Final Declaration from the
Small Idand States - participating and following the UN - Social Conferencein
Copenhagen March 1995. [15]

Likewise at the UN Climate Conferencein Berlin, a month later in April 1995, alist of
" 10Key Demands" - wassigned by all relevant German NGO's: -

§ 2. The support and broad introduction of renewable energies.

8 9. Environmentally sound technologies must be supported. Thetransfer of new
environmentally sound technologiesto developing countries hasto be guaranteed.

[15] §4. Themassivetransfer and adoption of ecologically-safe and sustainable methods of power generation
for all nations, including the use of renewable ener gy sour ces wher e available and appropriate, such as:

solar, wind, bio-mass, thermal, and hydro-electric.

§ 6. -- technologies that are now in usein certain developed countriesfor water- saving must be shared as

an absolute priority.

INSNI - Copenhagen 1995.
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| fully agree with the then Danish Minister for Development, - Helle Degn, in an interview
given at the UN Conference on Population in Cairo in September 1994, -

[ intrandation ]

" If we cannot givethem [ people in developing countries] development possibilities, then
they will start to move, and one cannot blame them. The Hunger-Mar ch has

started ".

Poalitiken newspaper, Denmark 9 Sept. 1994. [16]

Denmark isindeed the leading country in most future-relevant renewable ener gy
technologies [ wind, has been mentioned, but also bio-mass, solar, and wave-power ].

Y et how has Denmark administered thesetalents/ " pound of flesh " . Wherearethe
factories or production systemsfor energy-transfer equipment in developing countries ?

Thereis Danish production under joint-venture/DANIDA form, of wind-turbinesin India,
and in China. In the ASEAN area, Danish businesswas not interested in establishing
production. In theformer CMEA countries, in spite of many requests, - no production.

[ In the Ukraine production has commenced of a not-so reliable US wind-tur bine -

The US parent company has now gone into liquidation and the assets are in the process of
being sold - [ April-May 1997 ].

L arge Danish sales have been made in the USA, Indiaand W. Europe. [ App. 60-70 % of
total world production ].

6.1: Danish Developmental Constructional Constraints:

Thereare several problemsinvolved in this discussion:
A: Danish DANIDA cooperation limitations.

B: Danish IFU and 1 limitations.

C: Size and capacity of Danish energy firmg/enterprises.

AdA:

The Danish state cooper ation organization - DANIDA, has chosen a strategy of assistance
to a defined/limited number of countriescalled - " Program-cooperation

[16] Hunger March refersto-"TheMarch", a BBC-TV drama future documentary from 1990.
A copy isavailablefor loan from Mediateket: Fax +45 3315 6243 E-mail <ms@ms-dan.dk>
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countries“, -instead of perhapsthe morereevant [ inteligent ? ] approach of
cooper ating with other countriesin the areasin which Denmark has specialized.

An OECD-DAC report: " The manner in which Danish development-aid is carried out, and
the following results, can contribute to dispel confusion and cynicism concerning therole of
aid and it's effectiveness " [17], - would appear to make everyone happy and sweep any
existing problems under the available carpets. Further reportsfrom external consultants
however [18], clearly demonstrate that; in spite of clear Danish parliamentary directives
DANIDA hasconsistently failed to deliver.

" No attemptsto include energy conservation and ener gy efficiency in Danida’'s support to
the energy sector in either Nicaragua or Burkina Faso wereidentified ".
[ [18] vol 1. page 63 ]

" Sustainability issuesin the energy sector have been manifested primarily in terms of
technical, managerial, and financial concernsand not environmental consderations™. |
[18] vol 1. page 64 |

Thereisunfortunately no definition of the use of theterm " technical ", in thereport. The
report names no examples of what it considersasthetransfer of de-central
environmentally sound renewable ener gy technology, apart from traditional support to
Danish industry in the sale of wind-turbines.

[Normally it can be stated that it isnot advisable for a developing country to directly

pur chase sophisticated large wind-turbines from Denmark, asthe pay-back timefor the
investment would betoo long, even though cost of de-central €. can beashigh as, -

$1 USD/kWh].

Ad.Band C:

Apart from DANIDA, thereisanother Danish semi-state organization concer ned with
financing projectsin developing countries. IFU - Investment Fund for Developing
Countries, and the 1 - Investment Fund for Eastern Europe, evolved from IFU in 1989.
These funds wer e established with atransfer of a Danish special coffee tax from 1967 -
1978 - [ further transfer of funds prevented by Danish member ship of EU |.

[17] Yearly Report - Danida DK 1995 [ page 24, in Danish ].
[18] Evaluation Report on Environment and Development Danida 1996 2 vols..

[ field work was undertaken in 5 program countries - Burkina Faso, India, Viet Nam, Tanzania, & Nicaragua].

12



The purpose of |FU was set out in an Act of Parliament 10 June 1971 - " For the purpose
of promoting economic activity in developing countries, | FU has been created

to promoteinvestmentsin these countriesin collaboration with Danish trades and
industries™.

However in thereal world; - investmentsare mainly restricted to large-scale Danish joint-
ventur e cooper ation especially in agr o-technology and brewing.

I nvestmentsin renewable ener gy-transfer machine production, are not capital intensive,
but must be considered aslong-term high-risk capital investments. Both factors which
IFU/1D isnot equipped to cater to, asminimal investmentsrequired are app. just under $
onemillion USD's. [19]

Likewisethe requirementsfor possible further financial investment from both the Danish
and foreign joint-ventur e partners, effectively prevent the participation of the majority of
Danish energy-transfer machine production enter prises, on a broader scale. [20]

[ A typical Danish wind-turbine company will have atotal staff of between 30-250 and a
total yearly turnover of about $40-60 million USD's - the majority of wind-turbine
production firms assemble components supplied by specialist contractors - tower, blades,
generator, transmission, hydraulic steering, electronic steering and systems].

6.2: Quas-NGO-type Danish State-financed Enerqy and Development Or ganizations:

Perhaps awar e of the non-transfer ence of renewable ener gy technology, strong Danish
political support from theliberal Radical and moder ate left SF parliamentary parties
together with finance, has been given in an attempt to solve these problems. -

A Center for renewable energy was supported in Western Jutland, and despite seemingly
intensive activity it isdifficult for many to see any concrete results.

[19] F.ex.aturn-key project for the establishment of a complete production factory for solar collectors,
using the most advanced and effective technology, in a Caribbean country, had a budget of under
$ 450 thousand USD's, and thisfigure could have been reduced by 30-50 %
[20] IFU -isgenerally willing to be flexible on the issue of the minimal investment limits, - with renewable
energy projects. However more emphasisis hereafter placed on the requirementsfor possible further

financial inputs.
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Following the UN Rio Conferencein 1992, - the FEU - Forum for Energy and
Development, was established under a DANCED grant, to act asan umbrella organization
to cater to the Danish QUANGO/NGO'sin their declared and presumed wish to

incor por ate environmental and renewable ener gy technologies.

Several interesting reports have been produced, including an interesting critical analysis
and recommendationsover M S-aid programsin W. Africa. [21] In thelight of the
demands from developing countries, and Hetzler'sremarks on page 7 of this paper,

FEU - although, a structure with possible consider able potential, cannot now be said to be
responding to thereal requirements. There are perhaps, too few people involved,

many of whom wearing different inter-changeable caps. Thisisavery strong hindrance for
new thinking, and genuine financial, democratic and transparent participation. [22][23][24]

7.0. The FOT-concept and the Joint-ventur e L earning Or ganization - " Production -
Laboratory " :

If it isto be considered that the above mentioned combination of the" Danish Modd "
combined with the thinking behind the moder n inter pretation of the learning -

[21] Sustainable Energy Optionsin MS's Programs. FEU 1996.

[22] Pacific-Danish Environmental Educational & Action Program - Program identification mission to Cook
Idlands, Western Samoa & Fiji. August 1995. FEU November 1995.

[23] Threeevaluation reports have been commissioned by FEU, Two semi-external - [a,b], and arather critical
semi-internal - [c]. The two semi-external reports are most interesting reading, and they are favorable
towards FEU: [ all in Danish].

a: Dansk Bistand til Baeredygtig Energiudvikling. CASA 1996.

b: Baredygtig Energi i Dansk Udviklingsbistand. Rambgll 1996.

c. Evaluerings Rapport. FEU May 1996.

[24] For further information concer ning developing countries own per spective of their needs/priorities, consult
f.ex.:

a:  Strategic Plan for Scientific Research. Burkina Faso 1995.

Programa de Desarrollo de las Fuentes Nacionales de Energia. Consejo de Ministros Cuba 1993.
c Rethinking Development Assistance. K.Kozloff World Resources | nstute Washington DC. USA 95.
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organization [ FOT ], isaredevant approach. Thereisthen given the problem of
transferring and " developing ", the FOT-concept in the context of a developing area.
Educational systems, combined with production aretypical in the education of engineers
and apprenticesin N. Europe and the former CMEA countries, [ Anton Makarenko -
1888-1939, should perhaps be mentioned ], but since La Cour's day have not been
considered in the context of energy development and the diffusion of production know-how.
Schools and colleges, even in N. Europe, much lessin many other countries, are not
normally considered asfactories, with the thereby following industrial-type budgetary
requirements.

Few developing countries have the budgetary reservesto have so-called adventur e-capital
to invest in renewable energy transfer machine - production organizations, - even though
many ar e awar e of the necessity.
In other words: - learning or ganizations must be re-examined in thelight of possible un-
orthodox business-type joint-ventur e structur es. Finance and technological inputs, and
ingpiration, - must come from donor countries, to be jointly combined with local know-how [
knowledge ] and enthusiasm.
The previousy consider ed two widely different concepts:

A: Production =>work for wages.

B: Study => gtatus => administrative employment. - must be re-considered.

A new concept of cooper ative empower ment/teamwork; -

[ that isthe concept of participation must be moved on to therole of partnership -

that is participation in the whole process ]

Combined with cooper ative dynamic entrepreneurial drive; -
- must be cultivated. [25]

[25] For afull discussion, consult; " Appropriate Technology " Nicolas Jéquier [ ed.]
OECD Paris [ Enlarged report of a conference held in 1974] 1976(74) 92-64-11492-0.
For acritique of theindividual entrepreneur, consult - " Sociology of Development "
Andre Gunder Frank Zenit Press Sweden 19609.
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Following observation and experience, it isvery clear that actual financed trial studies
must be carried out of the: -

FOT- educational => training => production => dissemination concept.

Studies must be taken concer ning legal and financial boundaries and advantages. The
structure of owner ship being in the hands of a humanitarian fund-structure must be further
investigated. Such a construction enables a possible donor country to retain budgetary
support and control. As previousdy mentioned, the finance - as cash-required, for energy
transfer machine production, islimited and yet large financial sums must exist as bank-
credit for LC'sfor transfer-paymentsfor component supplies.

7.1: Successful Marketing [ Dissemination ] reguires L ocal Participation -

[ Involvement ] in the Whole Process:

And in marketing the possible products, these too have unique qualities that pose difficult
financial problems. Renewable energy transfer equipment ismainly characterized by high
initial sales cost => low running cost.

[ Although the cost of de-central energy [ where available] in many areasis app. --

$ 1 USD/KWh. - usage is often made of liquid-fuel generators, with high running costs, and
limited life, instead of the usage of other mor e suitable technologies such as solar

or wind ].

Marketing operations must take these factor sinto account. Arrangements such as
demonstration projects, subsidies, possible financing of leasing/sales arrangements, and
regular and extra maintenance schedules must be taken into account.

In other words, amarket must be™ cultivated ", and developed in coordination with the
local-defined; - de-central needs.

7.2: Local Production ? - Of what - by whom and for whom:

" Graduates", from thelearning or ganization, must be trained and be enabled to establish
themselves as entrepreneursin local areas.
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The efforts madein Burkina Faso to disseminate solar-cooker technology have been
unsuccessful, but werelocal rural women involved in production ? - Werelocal
handicapped ? - NO !

Not only could the particular chosen technology be criticized, [ a parabola-r eflector -type. -
TheIndian/Swiss - Ghosh type or the US - Maria Telkes design would be more suitable].
But to even contemplate; - that the introduction of a new and strange technology involving
radical changesin women's household labour chores/duties could beintroduced under a™
top-down approach ", without women [ the principal users] having a ¢akein the
operation; - can bring nothing but failure. [26][27]

Thetechnology of the so-called gasifier thin sheet-metal cooking stove [ gasifier
technology was used to power 50% of all trucksin Europe during WW 2. - using small
blocks of wood, - a present-day useful technology in de-central combined-cycle heat and
power generating stations ], with a50 % saving on fuel use, and with the ability to burn
other material such asgrass, - isarelatively smple operation for any tin-smith. A local
production at alarger villagelevel [ or small town ], of some; - 2 - 6 units/day/per son,
should present no great or unsurmountable problem.

Water pumping isalso a great problem in many areas, - yet again, - the smple technology
of the hydraulic-ram pump isavailable. [A 200 year-old, non-moving-part pump
technology].

[26] " Thetechnology hasrun into difficulties, concerning the daily use. Women in alarge project, soon lost
interest in solar-cookers, because they demanded a change of routines, and that no user-instruction
had followed with the cookers " .
" Energy and Development " no. 1. 1997 FEU DK.

[27] " Apparently powerful interventions, such asthe provision of improved cooking-stoves and planting trees
will not have a major impact aslong as large distortionsin energy use and supply exist. They will not work
at all unless, usersareinvolved from the beginning in defining the problem, through to the development
and application of solutions".

" A reduction in the amount of external energy available to a household translatesinto pressureon the
ener gy levels of women themselves™" .
Changing the Boundaries. Janice Jiggins Island Press Washington DC USA 1994 1-55963-259-3
pages 100-101
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8.0 Thelmportance of the Ability to See [and Understand - J.F.]. both the Forest
and the Trees: [ P. Senge - op. cit. p. 128 ]

Following hisreturn from Burkina Faso in 1996, the Danish minister for development Poul
Nielson, on being asked; -

" Why no Danish DANIDA wind-turbine project in BurkinaFaso ? " -

Replied; - That he had been informed by his advisers, that the wind regimein Burkina
Faso was such that the ingtallation and operation of Danish wind-turbineswould not be a
good,- paying investment. [28]

This could apparently be seen to be the correct answer. However the question must be
asked; - werethe minister's advisers awar e of the possible alter nativesin this particular
technology ? - If not; - Why arethey in a such a postion that they are offering the
minister miseading advice ?

[ Thereisnot only a Danish wind-turbine designed for de-centralized electrical power at
low wind-speeds, but also, an Australian model for €. power generation under extremely
low wind-speeds, - app. 2%2- 6 m/sec .

A modern Danish wind-turbine under average Danish wind conditions, produces electricity
at a cost of app. $0.035 USD - $0.05 USD/kWh.

However; - it should be remembered that in many areas of theworld eectricity hasa

real cost of - $1.00 USD/kWh.

Thereistherefore more-than-enough room, for so-called, - " machinein-efficiency ", -
real cost-effectiveness. [29]

As Jéguier concludesin hisclosng comments; -

" Appropriate Technology " - [ |, would perhaps prefer the use of theterm " necessary or
correct or suitable - technology " ,- if aterm isat all required, - the use of the for mer
phrase has per haps unfavor able sesmantic tones]. - " If it isto succeed, must not only be
competitive today, economically technically, and culturally, with existing technologies:

It must also have what might be called an evolutionary capacity. The problem isnot merely
to develop new technologies to meet an immediate need, but also to build up an innovative
capability, or innovation system. What international technology transferscan doisto
introduce new ideas, new forms of knowledge and new ways of doing things.
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But what they cannot do [30], isto help build up within the importing country the
entrepreneurial and innovative basis which in thelong run will ensure the widespr ead
diffusion of appropriate technology " . [25][31][32]

[ Likewise consult; - Hetzler, page 7 in this paper ]

9.0: Present-day [ 1997] - Preliminary-Conclusion:

It cannot be expected that a renewable ener gy-environmently-friendly - ener gy-transfer -
equipment-production technology / lear ning or ganization / dissemination operation in any
country can possibly be economicly viable during thefirst 2v2- 3%2years|[ and possibly
even longer ], of any operation. [33]

Thereisthereforean urgent need for " humanitarian-type" foundation structures,
functioning as new-type joint-ventur e business-lear ning oper ationsin various combinations
of NGO's, [ popular and transparent organizations], GO'sand dynamic development-
oriented private enterprise.

Financed [ or part-financed ], and supported with high-risk venture-capital and expertise,
from a country with a" development - profile”, such as Denmark,

[ or perhapsrather similar ], - where this cour se of development has alr eady been
practiced with success.

In acertain respect Denmark must carry thisproblem, or assist in fulfilling thisrole.

| have difficulty in seeing other possibilities, - The Netherlands perhaps, or perhaps
Sweden, or Norway ? - But could even a multilateral UN or EU program in thisfield be
imagined without at least a large dement of Danish " know-how " in an initial start-phase;
- Thiswould be most unlikely.

Therearemany, - | personally know many, - both veteran and young, - engineers,
technicians and specialists, who look for opportunitiesto™ participate” in the people-

oriented processes similar to the previoudy outlined Danish -" experience" . [34]

How the Danish people and Denmark as a nation will react to this; - must we explain to our
grandchildren. [35]
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[28] Statement at a small seminar on sustainable energy in Danish development assistance,
& presentation of [22a] & [22b]

, on board the ferry-boat " Sjzlland ", 26 March 1996.

[29] Paul Gipe, in his essential book, - on business considerations of wind-power:
" Rule nr. 1. - for wind-turbines, — They sust be reliable.
Rule nr. 2. - They must be cost-effective. Bfficiency is important, but it ig not the
sole criteria, for judging the performance of a wind-machine ".
Wind Power for Home & Business Paul Gipe 1993 0-930031-64-4 pages 73 and T76.
[30] That is: "Be easily transferred and create an environment for innovation". Dolberg 1997.
[31] Criteria of Competitiveness of Appropriate Technology:
Competitiveness Competitiveness
vig & vis vis & vis
traditional tech. modern tech.
Engineering
efficiency
Economic
viability
S8ocial
acceptability

Jéquier OECD 1976. [25]

[32] Appropriate technology, should be neither a second best, nor an outmoded technology,
but a solution that fits best the local requirements. A _successful innovation policy, would

probably include some of the following 4 elements:
A: Reviving an old technology.

B: Adaptation of a current technology.

C: Inventing new technologies.

D: Improving a traditional technology.

M.M. Hoda. AT Development Unit, Gandhi Institute of Studies, Varanasi India.
[33] See CASA report 1996 [22a], page 41 for extra commentary.

[34] See Pretty and Chambers’s schematized new parameters for behavior, - page 21.

[35] Interesting parallel comments have been made by " Danish-Grand-Old-Man " - Eng. Haldor
Topsge DE 92 87-12-02318-3

BRXTRA COMMENTS AND NOTES:

Despite many requests, global international mass-production and dissemination of sol-cells for

electrical power generation has not yet occurred. Sol-cell production is at present a virtual

" Horisonten Rundt " [All around the Horizon - in Danish].

quasi-monopoly production by Siemens, and some production from Japan. [36]

[36] BC study report on Japanese Alternative Energy Program.

Otto Leistiko DTH [DTU]. DK 1992.

[37] A promising Danish development in sol-cell technology, has recently ceased
due to bankruptcy, - [ Sol-El.].

[38] 400 thousand systems are at present installed world-wide. Price per unit:

¢ 7.15 USD/¥Wp. - § 23 USD/Wp.
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[34] Changing professionalism:
FROM THE OLD PROFESSIONALISM TO THE NEW PROFESSIONALISM
Assumpt ions Assumption of singular, Assumption of multiple realities

about reality.

tangible reality.

that are socially constructed.

[P S

Scientific
method.

Scientific method is reductionist

and positivist; complex world split

into independent variables and cause-

effect relationships; researcher’s

perceptions are central.

Scientific method holistic and
post-posgitivist;
categories and perceptions are
central; subject-object and
method-data distinctions are
blurred.

f— vom—

Strategy and
context of

inquiry.

Investigators know what they want;

pre~specified research plan or design.
Information is extracted from respond-

ents or derived from controlled exper-—

iments; context is independent and

controlled.

Investigators do not know where

research will end; it is an open

I
]
I
I
|
I
local I
|
I
I
I
|
I
I

ended learning process. Under-

standing and focus emerges l
through inter-action; context ofl

inquiry is fundamental.

B

]

Who sets
priorities?
Relationship
between all
actors in the

process.

I
|
I
I
|
I
I
I
I
I
I
|
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I

Professionals set priorities.
Professionals control and motivate
clients from a distance; they tend
not to trust people [ farmers, rural
people etc.] who are the object of
inquiry.

I
|
I
I
|
I
I
I
I
I
I
|
I
I
|
I
I
I
|
I

I

|
Local people and professionals i
set priorities together. |
in close dialogue; they atteapt l
to build trust through joint
analyses and negotiation;
understanding arises through
this engagement, resulting in
inevitable interactions between
the investigator and the

" objects " of research.

I
I
I
I
|
I
I
I
I
I
I
I
I
|
I
I

Mode of
working.
Technology

or services.

Single disciplinary - working alone.
Rejected technology or service
assumed to be the fault of local

people or local conditions.

Multi—disciplinary - working
in groups.
Rejected technology or service

is a failed technology.

Career
development.

L

— c— — — —

Careers are inwards and upwards -
as practitioners get better, they
become promoted and take on more

administration.

s, om— — e—— t———— ——

Careers include outward and
downward movement; profess—
ionals stay in touch with

action at all levels.

Ll

Source: Pretty and Chambers 1993 - gquoted in " Regenerating

Pretty UK 1995

See also:

UK 1976 0-521-21057-7
NB:

1-85383-198-0.
" Capitalism, Bocialism & the Environment "

[ DK 1978 87-17-02280-0 ]

Agriculture " - page 201.

Hugh Stretton [& Paul Streeten]

" Absence of any awareness of alternatives makes for absolute acceptance of established

theoretical tenets, and removes any possibility of questioning them ".

Robin Horton — African Trad. Thought & Western Science. - in " Africa "

[quoted in David Dickson — " Alt. Tech. & the Politics of Tech. Change " p.
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Burkina Faso

Asan integral component of a" total capacity enhancement " in the electrical supply of Burkina Faso, it is
suggested that an alter native approach would be an advisable supplement. -

Theimplementation of the concept of the development, production and integration of FOT - Future Oriented
Technology.

Due consideration should be paid not only to an integrated supply side management, but also to demand side
management. For example effective electricity saving is mor e socio-valuable than mereincreased supply. Water
saving through the use of more efficient equipment saves electricity for water pumping.

It issuggested that it isvital that power production should be de-centralized asfar as possible dueto the high costs
of grid extension.

It isthereforevital that alocal industry or industries be established to produce power production [ energy-transfer
] equipment.

Such industries should be established on a small-scale basis founded on the Danish model.
A combined small production should be commenced as a lear ning/production training project. - The concept of the
Learning Organization or the" learning by doing " - approach.

However it isessential that such an enterprise should be established as a legal production entity. That isa limited;
- share owned company.

To ensure effective operation it is of course essential that both technology and funding in thevital start phase
should be supplied from the Danish donor. However assistanceisalso required in the further, consolidation phase.
Such assistanceis best furthered by the use of a fund structure, thereby giving --

[ asatheoretical example]:

Energy Company in Burkina Faso:

3local organizations => 48 % - shares
1. Local small firm
2: NGO
3. GO

Danishside => 48% + 4% -shares

Social fund registered in Burkina Faso with 48% shares
4 % special sharesfreely given by Danish sideto other different local NGO's, etc.

It issuggested that such an organization in thetraining/production start phase should produce ener gy
production/ener gy saving equipment:

Hydraulic ram pumps
Solar collectors

Low wind speed sail wind mills
Low wind speed wind-turbines 4kW. & 11kW.

Following a consolidation phase it should then be considered, to produce larger wind-turbines - copies of the
widely-sold, - successful & reliable Danish 1980'stechnology of 55kW. & 100kW. adapted for low wind speed.
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Other technologies could also be considered:
Total water systems, toilets, shower heads, taps, plant-based water treatment systems etc.

Concerning: Technical - choice of technology.

Burkina-Faso liesmainly in alow-wind-speed zone, apart from a few special areas.

Asthe main difficulty at the present timeis solving the problem of power supply in off-grid and de-central areas,
the choice of technology must be strongly connected with the ability to pay for both the equipment, and ther eafter
the running costsmaintenance, or the purchase of the supply of power: In short; thetotal market situation. [ This
will be morefully elaborated upon in the next section ].

Thewhole question of energy supply - energy savingisalso a vital issue.

[ Supply - End-use/ Energy Service Concept ].

It isno secret that large areas of the planet are also areas of low-wind-speed zones. It istherefore surprising, that
at present, only two types of wind-machines specifically designed for electrical power generation under low-wind-
speed conditions are at present being produced and marketed;

- the" Windflower " from Denmark, and the-" Survivor " from Australia. - [ seeannex].

Theneed in Burkina-Faso, as regards wind ener gy machines, - isfor several different types:
1: Small wind-turbines[ so-called micro-turbines] for agricultural use, powering electrical fences etc. -
with a capacity from 60W. - 600 W.
2: Small wind-turbinesfor de-central battery charging, - capacity from 1.5 kW.to 4 kW.
- Small wind-turbinesfor de-central power, - capacity 11kW.- 22 kW.
4: Reliable small/medium wind-turbines of 55 kW. and 150 kW.
[ Danish typesfrom the 1980's-- asalso I ran has recently demonstrated with their recent purchases].
5: " Sail wind-mill " types as developed by the churchesin Gambiashould also be produced.

Concerning: Marketing and sales.

It isvital that sales must be madein thelocal currency - otherwise it would be impossible to realize any form of
salesunder market conditions.

However there are somefurther aspectsthat should be considered:

Any effectively managed sales organization would have no difficulty in selling at a price fixed in kind, - f.ex. in
agricultural produce, such as coffee or bananas.

A cost-breakdown for a4 kW. wind-turbine gives a necessary $ USD. import component price
of app. $4-500 USD.

It would be naiveto expect that a production enterprise could at once commence to assemble and produce wind-
turbinesfor an expectant market. Of coursethe marked must be" cultivated " and developed.

A sales, and an erection and maintenance staff must be built up, thisallowstimefor the correct proceduresto be
introduced, even though energy and enthusiasm are present.

The most effective marketing plan would be asfollows:

1st: Micro-turbines.

2nd: Small wind-turbines, 1.5 kW. - 4 kW. units.

3rd: 11 kW. - 22 kW. units.

Thiswould in addition enable the production technology to be completely mastered, in complete harmony with the
market strategy. In other words, a step by step approach.
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It isessential that other types of ener gy saving equipment be assembled, produced and marketed and sold.

It isnecessary that the small staff of worker s/tradesmen, and technicians be fully employed. Thistherefore means
all staff must participatein production of different equipment during theinitial start phase.

It isclear that such diversified production for sale would continue, at a later stage although in different job-shops.

Budget input for proposed operation: Year 0- Year 1%, [ 3 periods of 6 months. ]

A: [*] Contribution for establishment of
proposed Fund in Burkina-Faso.

B: Burkina Faso partners.
Thisincludesthe different institutions as
mentioned above, and also some form of

" profit-sharing" bonusfor worker g/staff.
Input asequivalent; - buildings,
machine-tools, trucks, locally-found
or produced material, labour salaries:

NB. - App. figures:
Cost of import of componentsfor small-scale

assembly and production of wind-turbines.
Import of componentsfor solar-collectors:
Import of glassfor collectorsand sol-cookers
Factory training in DK, for solar collectors.
Technical assistance from Denmark, -

trainingin B-F.

Danish Commercial and Technical Student
Training Program in B-F.

Transport costsin B-F. [ Fuel/maintenance ]

Travel and transport costsin B-F.
for personnel.

Extra costs - app. 30 %

Sub total:

Salary $ bonusin first period -

$ 80 USD /person/month
Total staff app. 40 - 60

[#] Subsidy to sales operation
in first period.

$500,000.00 USD.

$500,000.00 USD.

$ 50,000.00 USD.

$ 50,000.00 USD.

$ 50,000.00 USD.

$ 10,000.00 USD.

$ 25,000.00 USD.

$ 30,000.00 USD.

$ 20,000.00 USD.

$ 10,000.00 USD.

$ 75,000.00 USD.

$320,000.00 USD.

$ 65,000.00 USD.

$ 80,000.00 USD.
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Total expensesin first period - app. $ 465,000.00 USD.

Expected salesincomein first period. -

After 2 years of operation expenses and income ar e expected to balance, - " Breakeven Point" .
However in the short run it would beimpossible to cover repayment of a cash outlay [ over thisperiod],
of - app. $ 450-500,000 USD.

It isexpected that there will be on hand the remaining app. $ 50,000.00 USD.'s in the fund construction, asa
possible cash-credit in the expansion period following from thefirst 2-year start-up phase.

After 2 yearsof operation, and asthe different aspects of the project are expected to be consolidated, a qualitative
jump in technology should be madeto construct 55 kW. and 150 kW. wind-turbines. Likewise assembly and sales of
solar-cell systems should be considered, possibly in ajoint-venture with Ghana, Zimbabwe, and South Africa.

[*] Thiscould be a Burkina-Faso national contribution to enable the project to start.
[ Aid monies could be sought from Denmark, either before the project startsor while
theproject isunder-way, - asa" help for self-help " ].

[#] Includesfunding for demonstration units, purchase assistance subsidy
[ aspart of initial market-strategy ], seminars, training, pr-material, etc.

Annex - [ asillustrations of possible technology production types/choices].

1. 60 Watt microwind-turbine, the MARLEC from the UK
[ also produced in Mongolia].

2:  Australian-type low-wind-speed wind-turbines.

3: Danish low-wind-speed wind-turbines.

4: Indian/Swiss Ghosh-type solar-cooker, for tropical areas.
Salesprice app. $4 - 6 USD. [ can also be made cheaper - $3USD.].

5. USA-typegasifier cooker, - salespriceapp. $4 -6 USD.
A simple technology which offersa 50 % saving in fuel for household
cooking use.
6: Hydraulic-ram pump for water pumping, - salesprice app. $ 15 USD.
7: Gambian church " sail wind-mill ", - for water-pumping.

8: Solar hot-water heating systems.

9: Saleof water-saving devices[ taps, shower-heads, toilets, etc. ].
Construction of plant-based water-treatment systems.
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A: PRE-PROJECT DESIGN PARAMETERS.

Capitalism, Socialism and the Environment. Hugh Stretton,
Cambridge UK 1976. 0-521-29025-5 [ DK 1978 87-17-02280-0] *

Applied Measuresfor Promoting Technological Growth.

Stanley A. Hetzler, RKP UK/USA 1973 0-7100-7502-2 *
The5th. Discipline. Peter M. Senge, Doubleday USA 1990 0-385-26094-6 *
The5th. Discipline - Fieldbook. P.M. Senge, Brealey Pub. UK 1994/97 1-85788-060-9 *

Technological Innovation and Organizational Change. F. Borum, P. Kristensen, DK 1989/90 87-7034-252-0 *

Appropriate Technology. NicholasJéquier [ed.] OECD Paris 1976[74] 92-64-11492-0 *

Liquidation or Consolidation of Indigenous Technology. JensMiiller,
Aalborg University Press DK 1980 87-7307-079-3

Design for the Real World. Victor Papanek, UK/USA 1971//85/92 0-500-27358-8 *
The Green Imperative - Ecology & Ethicsin Design. V. Papanek, UK 1995 0-500-27846-6 *
Appraisal of Projects. HMSO London UK 1988 0-11-580256-8 *
Field Directors Handbook. OXFAM UK 1985/90 0-85598-073-7 *
Horizont Rundt. Haldor Topsge, DK 1992 87-12-02318-3 *

The Economies of Rich and Poor Countries. May Volkov, Chris Jecchinis,
Lev Klochkovsky, Progress Moscow USSR 1990 5-01-001918-3

Economic Growth and Environmental Decay. Barkley, Seckler, USA 1972 0-15-518795-3

TANSTAAFL - Economic Strategy for Environmental Crisis. Edwin G. Dolan,
USA 1971 0-03-086315-5

Environmental ECOnomics. Turner,Pear ce,Bateman, Harv.-Wheatsheaf Pub. UK 94 0-7450-1083-0 *

Bureaucratsin Power. Mikhail Lemeshev, Progress Moscow USSR 1990 5-01-002013

Dansk Vindmglle Industri. Peter Karnge, DK 1991 87-593-0255-0 *

Forsaggsmgllen. H. C. Hansen, Dansk Udsyn Forlag DK 1981

Permaculture. Bill Mollison, Australia/USA 1990 1-55963-048-5 *

Herbicidesin War. Arthur H. Westing, SIPRI Sweden 1984 0-85066-365-6



g)l ENERGY. #

ar:

A: Solenergi./ Sunshine Revolution [book, - video also available]. - Harald N. Restvik,
Stavacna?er, Norway/USA 1991 82-91052-01-8/ 82-91052-03-04 / Video - 82-91052-02-6

Pratical Photovoltaics. R.J. Komp, Aatec Pub. Ann Arbor Mich. USA 1981/82 0-937948-02-0
. Strom ausder Sonne. Bernhard Krieg, Elektor Verlag Aachen Germany 1992 3-928051-05-9
: Sol.tech.3-7723-7792-0/Sol .anlag.3-7723-4452-6/Sol .ener g.3-7723-7932-X B.Hanus, De. 96/97
Thermische Solarnergie. Miller, Germany [ De.] 1997 3-7723-4622-7

Compendium in Solar-cookers & Food-dryers. J. Furze 1996

SolEnergiCenter Denmark Tel: +45 4350 4350 E-mail - www.solener gi.dk

EDRC-Univ. of Cape Town S. Africa E-mails- edrc@engfac.uct.ac.za cha@engfac.uct.ac.za

S NPTIMUOW

ind:
Forsggsmallen Rapport 1-4. Poul La Cour, Denmark 1900/1903
Wind Power for Home & Business. Paul Gipe, USA 1993 0-930031-64-4
Wind Power Plants. Hau, Germany 1997/98 3-540-57064-0
Windgeneratoren Technik. Hanus, Germany 1997 3-7723-4712-6
Wind-turbine Blade Design and Praxis. J. Furze, 1993/94
Compendium in Low-cost Wind-mills. J. Furze, 1993/95

io-Mass Energy and Fiber Technology:

a: Danish Energy Agency. b: Prof. H. Carlsen Danish Technical University.

c: S. Houmgller E-mail - houmoller @dk-teknik.dk d: Bio-Raf, Bornholm Denmark.

Prof. H. Stassen, BTG University of Twente Netherlands.

Huub J. Gijzen, IHE Delft University Netherlands. [University Cali Columbia]

Prof. T. Reed, Bio-Mass Energy Foundation Golden Co. USA. E-m. ReedTB@Compuser ve.com
Prof. J.R. Moreira, NEGAWATT Sao Paulo Brazil.

Dr. A.Borroto, CEMA University of Cienfuegos Cuba.

Dr.P.R. R(ik;/ue, CETA Universilt_:y Santa Clara Cuba. E-mail - ceta@ucentral .quantum.inf.cu
Prof. R.H. Williams, Center for Energy & Environmental Studies, Princeton University USA.
. Biological Pathsto Self-Reliance. R. E. Anderson, Sweden/USA 1979 0-442-20329-2

: EnergieausBio-Mass. Flaig, Mohr. Germany 1994 3-540-57227-9

. Bioenergy for Development. Woods, Hall. FAO-Rome 1994 92-5-103449-4

OWPRNONRWN R@ MMUO©>

Bio-GasEnerqy. - [ Digesters].
For Large Systems: - Danish Energy Agency. Copenhac7;en DK Fax: +45 3311 4743
For Medium-size Systems: - " Danish Bio-Energi" 1ssuenr. 28/1996 p.10. - nr. 30/96 p.12.
& nr. 32/97 p.10. E-mail - biopress@post4.tele.dk
- Prof. H. Stassen, BTG University of Twente Netherlands.
For Small Low-cost Units: - Prof. Zhong, Guangzhou Inst. of Geograﬁhy China. )
E‘Plastlc—bag digesters, - University of Agriculture& Forestry, Thu Duc HCM City Viet Nam,
Integrated Farming]. <http//ourword.compuser ve.com/homepages/utaf>
<100013.3330@compuserve.com>
- Dr. Bo Gohl FSP: E-mail - fspzim@har ar e.iafrica.com
- Dr. E. Murgueitio: E-mail - cipav@cali.cetcol.net.co
- Prof. Preston: E-mail - thomas.preston% sar ec% ifs.plants@ox.ac.uk
- F. Dolberg: E-mail - frands@po.ia.dk
- Prof. G. Chan: E-mail - 100075.3511@compuser ve.com

Wave Power:

1. Power from theWaves. D. Ross Oxford University Press UK 1997

2. Erik Skaarup, Wave Planelnt. Cph. Denmark Tel: + 45 3917 9833/ Univ.of Cork Ireland.
See: "Energl & Planlagning” June 1997 page 10. E-mail - sunmedia@dk-online.dk

Water-treatment Water-pumping - etc.:
: Prof. ThomasL. Crisman, University of Florida Gainesville Florida USA
Prof. P. D. Jenssen, Agricultural University of Norway E-mail - petter.jenssen@itf.nlh.no
Beth Josephson, Center for Rest. of Waters Falmouth Ma. USA E-mail - bjosephs@mbl.edu
Angus Marland, Watershed SystemsLtd. Edinburgh Scotland Fax: +44 [0]31 662 46 78
Alexander Gudimov, Murmansk Marine Biological Inst. Russia E-mail - viadimd@fifo.hsf.no
Francgois Gigon, NATURA LesReussilles Switzerland Fax: +41 %0]32 97 42 25
Carl Etnier, Stensund Ecological Center Trosa Sweden Fax: +46 15 65 32 22
Prof. Ulo Mander, I nstitute of Geo ragthy Univ. of Tartu Estonia E-mail -glo@math.ut.ee
. Field Engineering. F. Longland - [P. Stern, ed.], UK 1936//93 0-903031-68-X
: Mini HydroPower, T. Jiandong et al. UNESCO/John Wiley & Sons UK 1996 0-471-96264-3
: Compendium in Hydraulic Ram-pumps. J. Furze, 1995
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NB: It should be noted that a comprehensive multimedia6 program on renewable energy on 3 CD's, isissued
by the Danish Technological Institute. E-mail - infove@dti.dk
- The Danish branch organization for heat and ventilation: CD - " Multi-Sol", showing mounting/assembly
work processesfor solar-collectors. http://www.vvsu.dk
- During 1998, a CD on accessto wind-energg/ info. - should beissued under a common EU project, with
as the coor dinating Danish partner; - Handelshgjskolein Arhus DK.
- A CD with a database on Renewable Energy is available from UNESCO-Publishing Paris.
- An energy/development CD-library is available from Belgium. E-mail - humanity@innet.be
o http://www.onewor |d.or g/global pr ojectshumcdrom
us:
- Rainbow Power Company Catalogue, Ninbin NSW 2480 Australia. Fax: + 61 66 89 11 09.
- Catalogue from Real Goods Co. Ukiah CA 95482-3471 USA. Fax: + 1 707 468 94 86
E-mail - realgood@well.sf.ca.us
- Home Power Journal, Post-box 520 Ashland OR 97520 USA. Fax: + 1 916 475 3179.




A: ExtraTitlesof Interest:

01: Owner-built Homestead. Barbara & K. Kern Schribner Pub. NY USA 1977 0-684-14926-5
02: Owner-built Home. Ken Kern NY USA 1972/1975 0-684-14223-6/ 0-684-14218-X

03: LevendeHus. F. Miller, A. Reite Teknologisk Institutt Oslo 1993 82-567-0659-7
[ book, - video also available. (trans. - houses as living / responding entities) ].

04: Natural Energy & Vernacular Architecture. H. Fathy Chicago USA 1986 0-226-23918-7
05: Shelter & Employment. UNCHS/ILO Geneva 1995 92-2-108523-6

06: Other Homes & Garbage. Leckieet al. USA 1975 0-87156-141-7

07: Radical Technology. Boyle, Harper UK/USA 1976 0-394-73093-3

08: Energy Primer. Portolalnstitute USA 1974 0-914774-00-X

09: Technological Self-Sufficiency. R. Clarke UK 1976 0-571-10835-0

10: The Power Guide. Hulscher, Fraenkel UK/NL 1994 1-85339-192-1

11: The Home-built Dynamo. A.T. Forbes Forbes Pub. Box 3919 Auck. NZ 1987 0-9597749-0-4
12: Eco-Tech. Robert S. de Ropp Delacorte PressNY USA 1975 0-440-02233-9

13: Freja 1974//75//77 Denmark 1974//75//77 87-418-4071-2 & 87-87555-028

14: Self-Sufficiency. J. Seymour UK 1973//76 0-571-09954-8 & 0-571-11095-9

15: Whole Earth Catalog. USA 1968//71//74//80//1994 394-73951-5 & 0-06-251059-2

16: Liklik Buk. Melanesian Council of Churches PNG 1977 0-86-935-0244

17: People'sWorkbook. EDA South Africa 1981 0-620-05355-0

18: Food. S. Szeczelkun Unicorn Press Brighton/Seattle UK/USA 1972 0-85659-006-1

19: Hydroponic Food Production. H.M. Resh Woodbridge Press USA 1978 0-912800-54-2
20: Organic Gardening under Glass. G. Abraham Rodale Press USA 1975 0-87857-104-3
21: Ferment. B. Mollison Australia 1993 0-908228-06-6

22: Sustainable Agricultural Systems. Edwards USA 1990 0-935734-21-X

23: Organic Farming. N. Lampkin UK 1990 0-85236-191-2

24: Fruit Biology. V. Kolesnikov Mir Pub. Moscow USSR 1966

25. Making Aquatic Weeds Useful. Acad. of Science. USA 1976 Lib. of Congressnr. 76-53285
26: Compendium in the Integrated Farming System - Vols. 1 & 2. Furze 1996/97

+ Agricultural & Machinery Catalogue. CeCeCo Ibaraki City Japan
+ Book Catalogue. Intermediate Technology 105 Southampton Rd. London UK
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. ExtraTitles:

Handlingsplan for VE. - VE Radet Denmark 1994 87-90074-00-9

Global Collaboration on a Sustainable Ener gy Development.

Danish Technical University [DTU/DTH] Denmark 1991 87-502-0721-0 [p. 45-101]

Earth Conference on Biomassfor Energy/Development/Environment Havana Cuba 1995

1st. & 2nd. International Conferenceson Ecological Engineering. 1st. Conf; - Stensund

Peoples-High School Sweden 1991. & 2nd; - Wadenswil Switzerland 1995 0-87849-741-2

Improve Your Business. [2vols] ILO Geneva Switzerland 1986 92-2-105342-3

The Gengis Khan Guideto Business. Brian Warnes Osmosis Pub. UK 1984 0-9509432-0-7

Essay on Economic Growth and Planning. M. Dobb UK 1960/76 0-7100-1284-5

Rural Industrial in China. Sigurdson USA/UK 1977 0-674-78072-

Going Beyond the Square. Otto Lacis Progress USSR 1988 5-01-001895-0

Population,Tech.,Lifestyle. Goodland,Daly,Serafy IBRD/UNESCO USA 1992 1-55963-199-6

Renewable Energy. G. Boyle Oxford University Press UK 1996 0-19-856451-1

WEC Study Committee on Renewable Energy Resources. Darnell - Bechtel Corp. USA 1993

Energy Efficiency & Conservation in the Develop. World. World Bank 18 March 1992

TheBank'sRolein the Electric Power Sector. World Bank 27 April 1992

Debt & Disorder - External Financing for Develop. J. Loxley USA 1986 0-8133-7218-6

A FateWorse Than Debt. Susan George UK/USA 1988/90 0-8021-3121-2



Compendium in Wind TurbineBlade Theory & Praxis - Based on Experiencefrom the4th. Period

of Wind Electrical Power Generation: - 1968t01978. J. Furze 1993/94/97/99.
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Some Remarkson Energy & Environmental Co-operation Cuba & Denmark: J.Furze. Denmark. 1991/1994.
Sun & Wind: C.Herforth, C.Nybroe. Denmark. 1976. | SBN 87 87 498 48 0
Wind-power: B.Sodergard. Sweden/Denmark. 1975/1976. 1SBN 87 5710510 3
Simplified Wind Power Systems: J.Park. Box-4301 Sylmar California USA. 1975.
Wind-Powered Machines: Ya.l .Shefter. Mashinostr oyeniye Press M oscow USSR. 1972.
Aerodynamics: J.Allen. Harper & Row. New York USA. 1963

Flying: L.Marsh. Pleiades Books. London UK. 1945.

Flight Manual: W.K.Kershner. lowa State Univ. Press USA. 1973. I SBN 08138 1610 6
Gliding: D.Piggot. A. & C. Black. London UK. 1958.

Advanced Pilot'sManual: W.K.Kershner. USA 1992. 1SBN 08138 1300 X

Wind Energy: RIS@. Denmark. 1990. 1SBN 87 503 8305 1

Energy Primer: Portola I nstitute California USA. 1974. | SBN 0914774 00 X
Radical Technology: G.Boyle, P.Harper. UK. 1976. 1SBN 0394 730

Energy: S.A.Szczelkun. UK/USA. 1973. Library of Congress catalogue book number 73 82211
Simplified Wind Power Systems: J.Park. Box-4301. Sylmar California USA. 1975.
Freja 1974: School of Architecture Copenhagen Denmark. 1974.

Wind-Powered Machines: Ya.l.Shefter. Moscow USSR. 1972. /NASA-USA. 1974.
Other Homes & Garbage: Leckieet al. USA. 1975. ISBN 087156 1417

Windmills& Wind Motors: F.E.Powell. USA. 1910/1985. 1SBN 0917914 279

Wind & Windspinners: M.Hackleman. Earthmind Mariposa California USA. 1974.
Wind generator-JEPH 10: Jemmett Engineering Pinner Middlesex UK. 1994.

The Generation of Electricity by Wind Power: E.W.Golding. UK./USA. 1955.
Handbook of Homemade Power: USA. 1974. 1SBN 0553 143107

Homebuilt Wind-Generated Electricity Handbook: M.Hackleman. USA. 1975.
CAT-Plans: CAT Machynlleth Powys Wales UK. 1976.

Sun & Wind: C.Herforth, C.Nybroe. Denmark. 1976.

Energy: S.A.Szczelkun UK/USA. 1973.

Energy Primer: Portolalnstitute California USA. 1974.

Producing Your Own Power: C.H.Stoner ed. USA. 1974.

Windpower Workshop & Brakedrum PM Alternator Windmill Plans:

H.Piggott. Scoraig Dundonnell Scotland UK. 1997 & 1998. I SBN 1898049 130
Handbook of Homemade Power: Bantam Books USA. 1974. | SBN 055314310 7
Energy: S.A.Szczelkun. UK/USA. 1973.

Radical Technology: G.Boyle, P.Harper. UK. 1976

Producing Your Own Power: C.H.Stoner ed. USA. 1974.

Ultra-light Propulsion: Brinks. Tab Books USA. 1982/83. ISBN 093 8716 04 2
Windpower Workshop: H.Piggott. UK. 1997.

Energy: S.A.Szczelkun. UK/USA. 1973,

Wind Power: P.Gipe. Chelsea Green Pub. Vermont USA. 1993. | SBN 0930031 64 4
Technological Self-Sufficiency: R.Clarke. UK. 1976. ISBN 0571 11057 6

Energy: S.A.Szczelkun. UK/USA. 1973.

Home Power [ monthly magazine]: Box 130. Hornbrook CaliforniaUSA. May 1992.
Home-built Wind Generated Electricity Handbook: M .Hackleman. USA. 1975.
Cretan Sail Windpump: R.D.Mann. |.T. Pub. UK. 1979/1992. | SBN 0903031 66 3

L ow-cost Windmill: VITA. University of California. USA. 1970/77.

Catalogues from Rainbow Power Company Ltd.: Nimbin. NSW Australia. 1992/1993.
Wind Power: P.Gipe. USA. 1993.

Wind-Powered Machines: Ya.l.Shefter. Moscow USSR. 1972./NASA-USA. 1974.
Homebuilt Wind-Generated Electricity Handbook: M.Hackleman. USA. 1975.
Windgeneratoren Technik: B.Hanus. Franzis'Verlag. Germany. 97. ISBN 3 7723 4712 6
Rainbow Power Company Australia: 1992/1993.

Brochures of Different Small Wind-Turbines:

Revised/Edited - Handbook for FD-2 Micro-turbine: J.Furze Denmark. 1993.
Illustrated Chronology of Wind-Turbine Development: - J.Furze, P.Gipeet al 1993.
Extrasupplement - TheWind Turbine 1999: H.Stiesdal, C.Nybroe, J.Furze, H.Piggott.
Mathematical & Help-tablesfrom many different sour ces.

Plusmaterial and assistance from many friends and sour ces:
MINVEC, MINAZ, MEP, CITMA and CETER-ISPJAE Habana, CETA-SantaClara & CIES-Santiago Cuba.
And from: A.Broe, P.Karnge, C.Nybroe, N.H.Nielsen & from RIS@ Wind-Turbine Testing Station Denmark.



Compendium in Low-cost Wind-mills. J.Furze 1993/95/97.
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07:
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11:
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15:
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Building a Domestic Windpump. Barr UK 1-870653-29-7.

Waterpump & Cretan Sail W-mill. CAT Machynlleth Powys Wales UK 1977.
Cretan Sail Windpump. Mann UK 1983/1992 0-903031-66-3.

L ow-cost Windmill. Bossel VITA - University of California USA 1970/1977.
Technological Self-Sufficiency. Clarke UK 1976 0-571-11057-6.

Einfélle statt Abfalle. Kuhtz, Béhmeke W.Germany 1984 3-924038-10-4.
Ultralight Propulsion. Brinks USA 1982/1983 0-938716-04-2.

Simplified Wind Power Systems. Park Helion Publishers USA 1975.
It"'saBreeze. UK 1995 1-898049-19-X - Windpower Workshop. UK 1997
1-898049-13-0 and - Brakedrum PM-Alternator Windmill Plans. UK 1998
Hugh Piggott 1995, 1997 and 1998.

Handbook of Homemade Power. Shuttleworth Mother Earth News/Bantam
Books USA 1974 0553143107.

Producing Your Own Power. Stoner - ed. USA 1975 0-394-71440-7.
Energy. Szczelkun USA 1973 Library of Congress book number 73-82211.
Radical Technology. Boyle, Harper UK/USA 1976 0-394-73093-3.

Piggott 1995 and 1997.

Village Technology Handbook. VITA - USA 1963/1977.

Catalogue from Rainbow Power - Nimbin NSW Australia.

Wind Power. Gipe USA 1993 0-930031-64-4.

Furze 1997.

Permaculture. Mollison Australia/lUSA 1990 1-55963-048-5.

Tables & Conversions.

Compendium in Wind-Rotors for Water Pumping and Electrical Power Generation.

J. Furze
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1998.

Wind and Windspinners. Michael Hackleman Earthmind-Peace Press
Mariposa California USA 1974.

Simplified Wind Power Systems. Jack Park Box-4301 Sylmar Ca. USA 1975.
Eco-Tech. R.S. de Ropp Delacorte PressNY. USA 1975 0-440-02233-9.

The Survival Handbook. Michael Allaby Macmillan UK 1975 0-330-24813-8.

CAT-Plans. CAT Machynlleth Powys Wales UK 1975.

Sun and Wind [in Danish]. Claus Herforth, Claus Nybroe
Denmark 1976 87-87498-48-0.

Wind-Generator - JEPH 10. Jemmett Engineering Hatch End Pinner
Middlesex UK 1994,

Wind-Generator - JEPH 7. Jemmett Engineering UK 1994.

Risg-M-2538 Darrieus Windmills [in Danish]. T.F.Pedersen, M.T.Jensen
Risg Denmark 1985 87-550-11624.

Sun and Wind. C.Herforth, C.Nybroe Denmark 1976.
Darrieus Wind-Generator - ALTWGD. Jemmett Engineering UK 1997.

Der Savonius Rotor. Heinz Schulz Okobuch Verlag Staufen bei Freiburg
Germany 1989 3-922964-48-6.

Brochures from Windside Wind-Rotor Turbines <www.windside.com> Finland.

Extratitles and information sour ces.



01:

02:

03:

04:

Compendium in Small Hydro: J. Furze 2000.

ThePower Guide: W. Hulscher & P. Fraenkel. 1994. 1SBN 185339192 1. IT Books. London UK - University of Twente. The Netherlands.
Machinery’sEncyclopediaVol. VI: [Chas.L.Hubbard]. Thelndustrial Press. 1917. New York USA/London UK.
Energy Primer: Portolalnstitute. 1974. ISBN 091477400 X. Portolalnstitute. 558 Santa Cruz Ave. Menlo Park. California 94025. USA.

Solar Living SourceBook: J. Schaeffer et al. 1994. 1SBN. 093003168 7. Chelsea Green Pub. PO-Box 428. White River Junction. Vermont

05001. USA.

05:

06:

07:

08:

09:

10:

11:

12:

13:

14:
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Energy from Nature: P. Pedals. 1993. Rainbow Power Company. 1. Alternative Way. Nimbin. New South Wales 2480. Australia.
Handbook of Homemade Power: Mother Earth News. 1974. Bantam Books 666 Fifth Ave. New York. N.Y. 10019. USA.

Harnessing Water Power for HomeEnergy: D. McGuigan. 1978. Garden Way Publishing. Pownal. Vermont 05261. USA.

Liklik Buk: Melanesian Council of Churches. 1977. ISBN 086935 0244. Lae PapuaNew Guinea.

D.l.Y.-Plan 7 - Timber Waterwheel: CAT. 1977. Center for Alternative Technology. Machynlleth. Powys. Wales. UK.

Eco-Tech: R.S.deRopp. 1975. Dell Publishing. 1. Dag Hammarskjold Plaza. New York. N.Y. 10017. USA.

Other Homes & Garbage: J.Leckieetal. 1975. ISBN 087156 141 7. Sierra Club Books. 530 Bush St. San Francisco. CA 94108. USA.
Windmills& Wind Motors: F.E. Powell. 1910/1985. ISBN 0917914 27 9. Lindsay Publications. Bradley IL. 60915 USA.

Forsggsmgllen - Vol | V. [The Danish Experimental Wind Mill Station Report - 1900-1903] Poul La Cour. 1903. Det Nordiske Forlag
Copenhagen Denmark.

Mini-Hydro: J. McPhee. "TheNew Yorker" Magazine - # 23 February 1981. " New Yorker" Magazine. 25West 43rd. Street. New York.
N.Y. 10036. USA.

Appendix: Small-scale Dam Construction, Pipesand Fittings, Tablesetc:
Permaculture: B. Mollison. 1990. |SBN 155963 048 5. Island Press Washington DC. USA / Australia.
Ben M eadows Catalogue 1994-1995: Ben Meadows Co.- Equipment for Natural Resources. 3589 Broad S.t. Atlanta. Geo. 30341. USA.

Village Technology Handbook: VITA. 1975. VITA. 3706 Rhodelsland Ave. Mt. Rainier. Maryland USA.

ExtraTitles: - Construction Manuals & Reference Books.
I\_Flri]crﬁ—étlﬁmlralgs Hydrauliques: J-B. Maucor & S. Maucor. 1984. - available from: MilieuBoek. Plantage Middenlaan 2 H. Amsterdam
e erlands.

Micro-Hydro Electric Power: R. Holland. 1983. ISBN 1853393630. |IT Books. - availablefrom: I T Bookshop.
103-105 Southhampton Row. London WC1B 4HH. UK. [orders@itpubs.org.uk].

Micro-Hydro Power: P.Fraenkel etal. 1991. ISBN 1853339029 1. IT Books. London UK.
Micro-Hydro Design Manual: A.Harvey et al. 1993. ISBN 1853391034. IT Books. London UK.
Micro-Hydropower Sourcebook: A.R.Inversin.1986. ISBN 094668 848 6. NRECA Books. - availablefrom I T Bookshop. London UK.

I_Sm?jll Hedero Power in China: Hangzhou Regional Center for Small Hydro Power. 1985. ISBN 0946688 46 X. - available from I T Bookshop
ondon UK.

Motorsas Generatorsfor Micro-hydropower: N.Smith. 1995. ISBN 185339286 3. IT Books. London UK.

PumpsasTurbines: A. Williams. 1995. ISBN 185339 2855. |IT Books. London UK.

Water Current Turbines: P. Garman. 1986. |SBN 094668 827 3. I T Books. London UK.

Young Mill-Wright & MillersGuide: Oliver Evans. 1850/1972. - avail - from Metastasis, Box 128. Marblemount. Washing. 98267. USA.
Treatiseon Mills& Millwork: Sir William Fairbarn. 1861/1878. L onghams Publishing. London UK.

Electricity for theFarm: F. Andersen. 1915. Macmillan Publishing Co. USA.

Power for the Farm from Small Streams: US Dept. of Agriculture. Jan. 1925. Washington DC. USA.

Water Power Development - Vols| & I1: E. Mosonyi. 1960/1967. Hungarian Academy of Science. BudaPest Hungary.
English/British Watermills: L. Syson. 1965. Batsford Publishing. London UK.

Overshot Water-Wheel - Design & Construction Manual: VITA. 1979. VITA. 3706 Rhodelsland Ave. Mt. Rainer. Maryland. USA.
TheMicro-Hydro Pelton TurbineManual: J. Thake. 1999. ISBN 1853394602. |T Books. London UK.

Banki Water Turbine: Mockmore& Merryfield. 1949. Bulletin SeriesNumber 25. 1949. School of Engineering. Oregon State University.
Corvallis. Oregon 97331. USA.

Crossflow Turbine Type- BYS7: SKAT. 1986. - available from Swiss Center for App. Technology. Vadianstrasse42. CH-9000 St. Gallen.
Switzerland.

Multi-Purpose Power Unit: A.M.Nakarmi & Backmann. 1982. Sahayogi Press. Tripureshwar. Kathmandu. Nepal.

L ow-cost Development of Small Water-Power Sites: H.W. Hamm. 1967. VITA. 3706 Rhodelsland Ave. Mt. Rainer. Maryland. USA.
Mini-Hydropower: T. Jiandong et al. 1996. ISBN 047196264 3. UNESCO - John Wiley & SonsPublishing. London UK.

Field Engineering: P. Stern [F. Longland]. 1936/1993. ISBN 090303168 X. IT Books. London UK.

Home Power Magazine: PO-Box 520. Ashland 97520 OR. USA.

WaterlinesMagazine: 1T Books. London UK.

Compendium in Hydraulic Ram-Pumps: J. Furze. 1995/1996.

Compendium in the Integrated Farming System: J. Furze. 1996/1997/1998.



Compendium in Solar-cookers & Food-dryers. J. Furze 1996.

01: Energy Primer. Portola Institute, USA 1974 0-914774-00-X.

02: Eco-Tech. Rabert S. deRopp Dell Pub. USA 1975.

03: PeoplesWorkbook. EDA South Africa 1981 0-620-05355-0.

04: ThePower Guide. Hulscher, Fraenkel UK/Netherlands 1994 1-85339-192-1.
05: Sunshine Revolution. Regstvik Norway/USA 92 82-91052-01(3)-8(4).

06: App. Technology Sourcebook. Darrow, Pam VITA USA 1976 0-917704-00-2.
07: Soft Technology. Baldwin CE/Penguin USA/UK 1978 0-14-00-48065.

08: Direct Useof theSun'sEnergy. F. Daniels USA 1964
Library of Congressnr. 64-20913.

09: Handbook of Homemade Power. Shuttleworth Mother Earth News USA 1974
10: ULOG - Morgartenring 18 CH-4054 Basel Switzerland.
11: Solar Fun Book. Barling USA 1979 0-931790-04-2.

12: Cardboard Solar-cookers & Food Dryers. Gujarat Energy Dev. Agency, Sayajigun;j,
Vadodara 390 005, Gujarat India.

13: App. Paper-based Technology - [APT]. Packer Zimbabwe/UK 1989/95 1-85339-268-5.

14: Cooking with Solar-energy.

Compendium in Hydraulic Ram-pumps. J. Furze 1995/96

01: Hydraulic Ram-pumps. Jeffery et al. UK 1992 1-85339-172-7.

02: Manual on theHydraulic Ram. Watt UK 1975/93 0-903031-15-9.

03: HydraulicRams. P.deJong TU Delft Netherlands.

04: L'Installation d'un Belier Hydraulique. Hermans ATOL Leuven, Belgium 1984.
05: Power Guide, Hulscher. Fraenkel UK/Netherlands1994 1-85339-191-1.

06: Real Goods Catalogue. USA 1995 0-930031-68-7.

07: Other Homes & Garbage. Leckieet al USA 1975 0-87156-141-7.

08: Agricultural and Industrial Machinery Catalogue. CeCoCo |baraki City, Japan.
09: Rainbow Power Catalogue. Nimbin NSW Australia.

10: Food. Szczelkun UK/USA 1972 0-85659-006-1.

811: Handbook of Homemade Power. Shuttleworth Mother Earth News USA 1974.
12: Popular Mechanics Farm Manual. Chicago USA 1947

13:  Producing your own Power. Stoner USA 1974 0-394-71440-7.

14:  Village Technology Handbook. VITA USA 1963/77.

15:  App. Technology Sourcebook. Darrow, Pam VITA USA 1976 0-917704-00-2.

16: South-West Jutland Energy Office. Lars Rasmussen Denmark 1995.



Integrated Farming System: Vol.l: J. Furze[ed.] 1996/97/98.

Page 10: Presentation at I nternational Permaculture Conference.
Chan. Copenhagen Denmark August 1993.

18: Dyke Pond Concept.
Korn. DPS-DTU /Asan Ingtitute of Technology - Bangkok. 1996.
26: HaNoi System for Waste Water Treatment. AIT / Viet Nam.

32 Project Proposal for Cuba.
Chan. Biomass Energy Conference, - Havana January 1995.

39: Project Proposal for Brewery in Fiji.
Chan. May 1995.

43 Integrated Farming Project in Viet Nam.
Chan. 1995.
55: Integrated Farming Project in P.R. China.

Zhong, Chan, Furtado, Ruddle. 1986.

106: Energy Efficiency of the Integrated Farming System.
Chan. 1988.
135: Dike Pond System & Case Study in P.R. China.
Chan. 1986.
168: The Mulberry Dike Carp Pond System of Pear| River Delta.

Ruddle, Furtado, Zhong, Deng. 1983.

185: Energy Exchange.
Ruddle, Deng, Liang. 1983.

206: Seminar at Danish Technical University & Danish Agricultural
University. Copenhagen Denmark. June 1992.

210: Lecture Notesfrom Seminars. - Furze. 1992
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Subject, Page nr. and Source.

AQUACULTURE

238:
2409:
266:
268:
281:
282:
285:
337:
338:
339

Owner-Built Homestead. Barbara & K. Kern USA 1974/75//77 0-684-14926-5. [A].
Other Homes & Garbage. J. Leckieet al. USA 1975 0-87156-141-7. [B].

Radical Technology. G. Boyle, P. Harper UK/USA 1976 0-394-73093-3. [C].

Energy Primer. Portola Institute USA 1974 0-914774-00-X.

Technological Self-Sufficiency. R. Clarke UK 1976 0-571-10835-0. [D].

Eco-Tech. R.S.deRopp Delacorte PressNY. USA 1975 0-440-02233-9.
Permaculture. B. Mallison Australia/USA 1990 18-55963-048-5. [E].

Freja 1975 - Perspectivplan 3. School of Architecture Cph. DK 1975 87-87555-028. [F].
Fish-farm in BanglaDesh. DANIDA DK 1989 87-7265-079-6.

Freja 1975 [F]./ Self-Sufficiency. J. & S. Seymour UK 1973 0-571-09954-8.

DUCKSAND GEESE

340:
341
343:

345

Ken Kern 1974/75 [A].

Liklik Buk. Melanesian Council of Churches, Papua New Guinea 1977 0-86-935-0244.
Peoples sWorkbook. EDA Johannesburg South Africa 1981 0-620-05355-0. [G].

: " Chicken-tractor” - Radical Agriculture. R. Merrill [Ed.] USA 1976 06-090437-6.

HYDROPONICS

346:
352
353:
354
355:
356:
360:

Radical Technology [C].
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WIND SPEEDS & DESCRIPTION

*

* Description Speed Mean speed Beaufort MPH km/h m/s Weather
knots knots force forecast

: Calm <1 0 0 0.5 10 0.2 Calm

: Light air 1-3 2 1 23 37 1 Light

* Light breeze 4-6 5 2 5.7 9.3 2.6 -

* Gentle breeze 7-10 9 3 104 16.7 4.6 -

: Moderatebreeze 11-16 13 4 15.0 24.0 6.7 M oder ate

* Fresh breeze 17-21 19 5 22.0 35.2 9.8 Fresh

R Strong breeze 22-27 24 6 27.6 44.5 124 Strong

R Near gale 28-33 30 7 34.5 55.6 154 -

* Gale 34-40 37 8 42.6 68.6 19.0 Gale

: Strong gale 41-47 44 9 50.6 815 22.7 Severe gale

* Storm 48-55 52 10 60.0 96.4 26.8 -

*Violent Storm 56-63 60 11 69.0 111.2 31.0 -

: Hurricane 64-71 68 12 78.3 126.0 35.0 -

* *

RELATIONSHIP BETWEEN GRIGGSPUTNAM INDEX [G
& ANNUAL MEAN WIND SPEED [V]-IN m/sec.

* See also:

* G V[m/sec] MPH W/sg.m. BatelleClass * A: A Handbook on the use of

* # * * Treesfor Wind Power Po-

* * ential. E.W.Hewson, Wade

* 0 <3 <7 <50 0 * N.T.1.S. USA 1979

* * B: SitinﬁHandbook for

* 1 3-4 7-9 50- 80 0-1 * * Small Wind-energy

* * Conversion Systems.

* 2 4-5 9-11 80-125 1-2 * [ PNL-2521 Rev. 1. ]

* * Nat. Tech. Info. Service

* 3 5-6 11-13 125-250 2-4 * USA Dept. of Commerce

* * Springfield VA 22161 USA

: 4 6-7 13-16 250-400 4-6 ** C: Wind-Atlas computer-
program.

* 5 7-8 16-18  400-600 6-7 * RIS@ National Laboratory

* * Roskilde Denmark

* 6 8-11 18-25  600- 1600 7-9 *

* * # Measured at standard

* 7 >11 >25 > 1600 9-10 * height of 10 m.

* * [ at 50 m. height =>

* *

a: wind speed + 26 %
b: energy + 100 % ].

APPROXIMATE WIND SPEED ENERGY EFFECTS:
A: <25m/s => Slight effects, no damageto cropsor structures.
B: 45- 6.5m/s => Damageto very susceptible species.
C: 95-125m/s => Mechanical damageto crops, some damageto structures.
D: 15.5- 35.0m/s => Severestructural & crop damage. Damage to some wind-mill types & models.
Most useful wind-turbine electrical energy is produced in wind-sectors B.and C. -
However an Australian model can produce useful electricity at app. 2.5 m/sec.

REDUCTION OF WIND VELOCITY IN FORESTS:

Penetration in meters: 30 m. Remaining velocity in % : 60 - 80 %
60 m. 50 %
120 m. 15%

300 - 1,500 m. Negligible wind.



0
NO EFFECT
No deformations of branches

CONIFERS § CASUARINAS

1
BRUSHING

Branches or needles bent away from
prevailing winds. Crown slightly deformed.

2

SLIGHT FLAGGING

Small branches bent. Tree markedly
asymmetric.

3
MODERATE FLAGGING
Larger branches bent‘away from the wind.

4

STRONG FLAGGING

All branches swept to leeward. Tree a
"banner”.

5

PARTIAL THROW

Trunk bent to leeward but vertical near
ground.

6
COMPLETE THROW
Trunk now quite bent to leeward.

7
@ D CARPETING

Tree a creeping shrub-like layer of

ﬁ prostrate growth.
y CoMpRESSIOn THE ABOVE EFFECTS ARE STANDARD
uono woob - o FRoM FOR TREES NOT AFFECTED BY SALT,
EM SECT
AN ARER OF STRONG ICE, OR SNOW LOAD.
WIND.
PREVAMNG WIND FIGURE 6.2

WIND EFFECTS ON TREES

As winds cross tree lines they are deflected in a new direction. Trees
deform or 'flag” permanently in prevailing strong winds and can be
used to assess the effects of such winds; they form a site—record of
wind history.




Chronology of Wind-turbine Development.

Period nr.0  Dutch type, F. Nansen, USA 1894

Periodnr.1  LaCour, Denmark 1890 - 1925. La Cour from Askov in Denmark,
was the pioneer of modern large-scalewind electrical power generation. -
3kW.- 30 kW. [ co-generation systems].

Period nr. 1.5 Lykkegaard, Denmark 30- 75 kW. 1920 - 1945. Series-production period.

Periodnr.2  F.L.Smidth, Denmark [ 60 - 70 kW. with effective gear-box developed from
cement-ovens], Hiitter in Germany, Darrieusin France, Putnam in USA, and
especially, very large-scale mass-production in the USSR. 1930 - 1945.
[ small wind-generatorsfor battery charging, mass-produced in USA ].

Period nr. 2.5 J. Juul, Denmark 1950, 13kW.- 45kW.

Period nr. 3 J. Juul, 200 kW. Gedser wind-turbine, 1955 - 1967, and from 1977
[ operated under Danish and USA-NASA resear ch contract ]. Plus UK and
West-Germany. [ Gedser wasthe first modern, reliable wind-turbine].

Period nr. 4 Re-discovery phase, 1968 - 1978, USA and Denmark. This phase results
in 2 different development strategies: - Top-down, and Bottom-up.

a: Megaturbines;, Tvind-collegein Denmark & official Danish stateresearch
program, West-Germany, USA. - [ Development of glass-fiber Tvind-wing].

b:  TheRiisager wind-turbinesfrom Denmark, 10kW.- 30kW.
These pioneer ed the development of the cost-effective wind-turbine

Period nr.5 L arge-scale Danish commercial development and production; -
55kW .- 100 kW. 1978 - 1985.

Period nr. 6 150kW.- 225 kW. 1985.

Period nr. 6.5 300 kW. 1991.

Period nr. 7 Large-scale production of cost-effective 500 KW. units, Denmark
and Germany. 1993. Development of wind-turbineswithout gear-box,
[ Ring-generator -- Enercon, Germany |

Thereisat thepresent time[ 1997 ] small-scale production in Denmark of M ega-sized
wind-turbines, [ between 800 kW. and 1.7 MW.]. However great consideration, must be paid to eventual dis-
economies of scale, maintenance, siteing, etc. etc.





