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Sunvention - Solar Power Village 
Autonomous power for villages 
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Sunray II Sunray II 

 
The system is a significant building block for creating a greenhouse 
climate that is advantageous for plant growth while recovering heat. 
 
The system has a line concentrator, i.e. the system concentrates the 
direct sunlight as a caustic line on pipes to heat water. Fresnel lenses 
are used as the concentrator. A uniaxal tracking system combined with 
a corrective system for adjustments to the focal width at places of 
angular incidence create an excellent compromise between ease of 
construction and tracking, and degree of efficiency. 

 
  

The system separates direct sunlight from diffuse sunlight. The direct 
sunlight is concentrated and turned into electricity with the photovoltaic 
module or absorbed and turned into heat which can then be used in 
water reservoirs or as geothermal energy for heating the greenhouse 
at night; it can also be used for other purposes. The effect: even in the 
case of intense sunlight, a climate appropriate for plants is maintained 
without additional cooling. When the heat is stored as geothermal 
energy or in a water reservoir no additional energy is needed for 
heating at night. 
 

 
 Status of Development and Marketing 

 
 ! Status of technical development: 

Development completed, pilot systems have been used 
successfully in a greenhouse since 2008. 
 

 ! Status of Marketing: marketing can begin in 2010 
Partners for production and marketing have not been found 
yet. 
 

 ! Marketing goals: 
 

  - In conjunction with the “envelope” greenhouse 
 
  - Independent marketing to operators of existing 

greenhouses. In this case it is important that films with 
high transparency be used with film covered 
greenhouses. 

 
 ! Production Partners 

Lightweight construction is a significant structural aspect of the 
Sunray system. Since the system is housed is the 
greenhouses, it is not subject to any extreme weather 
conditions. Carrier systems and solar heat systems can be 
built by local partners. Fresnel lenses and tracking systems are 
delivered by specialists. 
Jungbecker Co. in Olpe supplies the Fresnel lenses. 
Tracking systems are manufactured and supplied by licensed 
electronics companies. 
 

 ! Business Model 
Marketing is done by regional partners that also take care of 
the building, installation, and maintenance. 
Sunvention issues construction licenses to its partners, takes 
care of training and orientation of the employees of the 

Jürgen Kleinwächter  Sunvention – List of Technologies 21. April 2009 

!"
"

Nr Technology Status of Development Function | Market sector Foto 

2 

Sunray II – 
 

Linear 
focusing  

 
Fresnel-Lens- 
Concentrator 

Lörrach has developed a Sunray II  
system which has proven its 
functionality for 1 year under full 
working conditions within the Test 
Envelope “Abu Dhabi” (55 m² of lens 
surface). The receiver is a special 
design for hot water production up to 
120°C/248 °F with very good 
efficiency.  For higher temperatures 
the slit receiver is under 
development. 
 
Ready for serial production. 

This system represents the basic 
“envelope” configuration: The Sunray II 
lens field converts the direct light to hot 
water, the diffuse part reaches the plant 
cultivation underneath. 
 
The following market sector can be 
reached: 

• Replacement of conventional 
Greenhouses. 

"
There are 2 major advantages:  

• Better plant yield due to controlled 
temperature and light climate.  

• Energy savings by storing the hot 
water for cold season, so that no oil 
is necessary to heat the 
Greenhouse 

 

 

 !"#$%&'($")*)%+*(
 

,(

 
 ! Solar Thermal Systems 
 
  - Operators of the envelope greenhouses in order to 

extract and buffer heat for operation at night 
 
  - The solar industry with a wide range of applications, 

from swimming pools with solar heating to solar power 
plants 

 
  - The systems developed by Sunvention offer significant 

potential for improving economic efficiency 
 
 ! Lighting systems, water reclamation systems, desalination 

systems 
 
  - These systems are still being developed; identification 

of the target markets has not been concluded yet. 
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“Envelope” Greenhouse The “Envelope” Greenhouse 

 
The Envelope Greenhouse is a significant building block for the 
multifunctional use of solar energy. On account of the relatively low 
radiant flux density, large areas must be covered to generate large 
amounts of energy. In contrast to combustion-based energy 
generation, it is not the operating costs, but rather the investment size 
that dominates. The installations for “catching” and concentrating the 
solar radiation (for both heliothermal and photovoltaic use) need solid 
construction to cope with wind and precipitation. The concentrating 
systems require precise mechanisms for tracking which also have to 
survive extreme weather conditions, such as sandstorms.  
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The Sunpulse Water is a water pump which directly 
converts the incident energy of the incoming solar 
radiation into hydraulic energy and therefore of-
fers ideal conditions for decentralized applications. 
The enormous potential of such simple e!cient 
directly driven solar pumps becomes most evident 
when considering the situation in India: About 
50% (!) of the total electrical energy produced is 
used to drive water pumps in rural areas. Since 
the population in these areas is poor and cannot 
a"ord the normal price of electricity, the central 
government is strongly subsidizing this electricity. 
Therefore Sunpulse Water engines o"er the Indian 
economy a huge opportunity.  As they can be pro-
duced locally with simple tools and materials this 
solution has the potential to create stable employ-
ment and drastic environmental improvements in 
these areas. 

The Sunpulse Hotoil is driven by two #uid circuits; 
hot oil on the hot side and water on the cold side. It 
directly drives such mechanical systems as cooling 
compressors, grain mills, saws and many other 

useful mechanical systems; also electrical genera-
tors to produce electricity. The hot oil is heated by 
concentrated solar radiation and is used directly as 
both the heat transportation and storage medium. 
Thus the Sunpulse Hotoil acts as a solar power 
station able to provide around-the-clock energy of 
several kW. 

The direct conversion of heat to mechanical energy 
without the use of electric generators and motors 
is a most elegant and economic way to produce 
decentralized power. When an environmental-
neutral biomass/biogas burner is added to the 
system, the round-the-clock operation can also 
be maintained during sun-poor seasons. Jürgen 
Kleinwächter and his team are continuing to op-
timize Stirling engines. One of the key elements is 
to develop optimal #uid dynamic con$gurations 
to enable e!cient and extremely low cost heat 
exchangers – a key challenge for Stirling engines. 
Amongst the newest developments are the Sun-
pulse Hotoil 1000 with a power delivery of 1kWel, 
which since 2008 is operating at the Centre of   

Installation of the Sunpulse Hotoil 1500 in the Test$eld
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ling engine, which o!ers the technical solution 
for hermetically sealed high e"ciency Ses using 
Helium as the working gas. Already in the early 
Eighties they created a light weight solar power 
station SKK (Solar Kuppel Kraftwerk) on their test-
#eld in Lörrach. This consisted of a 10m foil para-
boloid coupled with a 10 kW el free-piston Stirling, 
protected under a 17m high transparent dome. 

In the mid-Nineties Jürgen Kleinwächter and his 
team continued working after Hans Kleinwächter’s 
death in 1979. They concentrated increasingly 
on the development of low (around 100 degrees 
centigrade) and medium temperature (from 100 
to maximum 500 degrees centigrade) Stirling En-
gines. The target is to develop a simple technology 
independent from large production facilities, for 
decentralized energy production for the bene#t of 
large populations. 

The high pressures and temperatures of classical 
Stirling engines require expensive special mate-
rials and high precision and are therefore very 
expensive. In comparison, a simpli#ed technology 

for low and medium temperatures should result 
in e"ciencies comparable to high temperature 
engines, however with greatly simpli#ed and more 
economical materials and much lower mecha-
nical tolerances. The reduction of temperatures, 
pressures and frequencies make novel e"ciency 
enhancing geometries and materials possible for 
both the engines and the necessary optical con-
centrators. The Croatian Professor Ivo Kolin and 
the Nürnberg based inventor Eckart Weber inspire 
the Kleinwächter team with theoretical bases and 
function models of low temperature Stirling engi-
nes. 

A completely novel Stirling technology is born, 
working with relatively low temperatures, high 
e"ciencies and simple heat storage solutions for 
round-the-clock operation of the Stirling engine. 
This technology o!ers an answer to the enormous 
worldwide requirement for small power engines in 
the range from approximately 100 Watt to approxi-
mately 2 kilowatts. Consequently two models have 
been developed and are continually optimized, 
the “Sunpulse Water” and the “Sunpulse Hotoil” . 

Draft of the Sunpulse Water 300 Cross-section of the Sunpulse Hotoil 1500
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11 
Solar 
Cooking 
Systems 

Different pilot installations have been 
built and tested under real conditions 
during the last several years. 
Ready for serial production.  
 
A Solar Oxygen auxiliary burner (see 
10.) to complete the hot oil storage – 
cooking system is under 
development.  
 
Design will be frozen mid 2010. 

Hot oil produced within the EPG either by 
using Hot-Photon II (see 5.) or Sunray 
Booster (see 6.) receiver is stored in a 
container and pumped through double 
walled cooking vessels. The temperature 
(200°C/390°F) and the excellent heat 
exchange properties result in excellent 
cooking, baking and frying properties, 
comparable to electric cooking. 
"
By adding an O2-auxiliary back up burner, 
around-the-clock cooking can be 
maintained even through bad weather 
periods. 
 
Ideal for villages, schools, islands, military 
complexes a.s.o. 

 
 
 


