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Summary : 
 
Last few years have seen emergence and success of Solar Concentrators in India. 
 
Besides being successfully used for solar cookers of various sizes starting from 4-5 
person household to community cooking to large institutional cooking for 30,000 meals 
per day many newer applications of use of solar concentrators are emerging e.g. 

• in  increasing rate of evaporation of waste water,  
• in food processing for processes like chips production, making of jaggary etc,  
• for producing drinking water from brackish and sea water,  
• for generating water at temperatures above 80 °C which was not possible with 

conventional flat plate collector technology,  
• for steam generation for process applications in textile, dairy, pharmaceutical, 

chemical, food, paper and other industries, 
• solar drying application not only for agricultural products but for process industry 

applications where higher temperatures and more constant conditions are desired, 
• for use in solar cremation etc., 
• solar air-conditioning and chilling applications, 
• incineration etc. 

 
Besides producing heat, work is also undertaken to use solar generated steam in Vapor 
Absorption Refrigeration Cycle (VAR), also called Vapor Absorption Machines (VAM), 
for cooling application such as air-conditioning system and chilling (cold storages) etc. 
 
In this paper attempt is being made to share our experience and to trace the path how it 
evolved. Some case studies to document its success till date are presented and also 
presented is the vision where the use of solar concentrators could lead to. 
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Remarks on history of evolution of use of concentrators: 
 
Solar Concentrators as such are not new and have been used in past. Not many may know 
that Olympic fire is lit with solar concentrators!!! Greek had used concentrated light to 
ignite oncoming Roman fleet at Syracuse harbor in 212 B.C. 
 
A) Introduction of Parabolic Solar Concentrator SK 14 (1.4 meter diameter) in 
India 
 
On our return from Germany, when seeing the need for a cooker which can cook fast at 
high temperatures and that could cook all traditional dishes, we realized that SK-14 
Concentrator that was developed by  Dr Dieter Seifert of Germany, (who was author's 
colleague) was ideal and thus introduced the same in India. 
 
SK-14 Concentrator is a parabolic dish with diameter of 1.4 meter.  It has a deep focus 
(focus inside the reflector-dish) where there is an arrangement to place the cooking vessel 
in the focus. The advantages are that it is save and also doesn't require frequent tracking. 
(it needs to be moved about every 20 minutes to face sun). The solar rays are 
concentrated at the focal area generating high temperature thus food kept in the cooking 
vessel gets cooked. The temperature attained is high enough to bake and fry. In Solar 
Box-Cooker it takes 1.5-2 hrs for rice/dal/vegetables etc. to cook, whereas in SK-14 the 
same gets cooked in about 45 minutes. 
 
The output of SK-14 cooker is 600 W and is one of the most cost effective solar cooker 
when one takes into consideration and compares the price/output. 
 

SK-14 Cookers are ideal for cooking for small 
and large families and (in a modular manner) for 
small communities, but when it comes to be 
used for large communities they have 
limitations. Not only in size but practicability as 
well as it still needs the cook to go out in the sun 
with their large cooking vessels to be placed in 
the focus of the dish and also needs the cook to 
shift/move the dish manually to adjust to the 
movement of the sun.  
 
Since in cooking for large communities the 
quantity of food to be cooked is large and thus 
the corresponding vessel also large weighing (as 
much as 30 kgs and above) it is inconvenient to 
carry such heavy cooking vessels in and out of 
the kitchen. Thus we realized that there was need 
for a solar cooker which can reflect the solar 
rays in the kitchen allowing cooking in the 
comforts of kitchen.  
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B) Introduction of Parabolic Solar Concentrator of 7.4 sqr mtr area 
 
We were fortunate that Dr Dieter Seifert introduced us with Mr. Wolfgang Scheffler who 
had developed a flexible curvature dish and had installed few of them in India 
through/with St Xavier’s Technical Institute of Ankleshwar in Gujarat. 
 
Realizing the potential of such cookers for India and contribution it can make in and for 
India on our request Mr. Wolfgang Scheffler teamed up with us to help us manufacture 
the same and propagate its use in India.  
 
The flexible curvature parabolic dish developed by Wolfgang Scheffler also had 
automatic tracking mechanism (counter weight driven clockwork). 
 
Due to the dish having flexible curvature it enabled and gave fixed focus and thus offered 
solution to both cooking in comforts in shadow of the kitchen and also being automatic. 
Thus there is no need for it to be tracked manually and needs to be started and focus set 
only once early morning and from than on the clock takes over ensuring that the dish 
tracks the sun automatically. 
.

We named the dish Scheffler Concentrator after its developer Mr. Wolfgang Scheffler 
and are glad to note that it has become a brand name due to its success. 
 
There are more than 150 institutions in India where the food for the community (student 
hostels, industrial canteens etc) is being cooked with Scheffler Concentrators. With one 
Scheffler dish it is possible to cook for 50-60 persons.  
 
C) Introduction of use of use of Parabolic Solar Concentrators for Steam generation 
for institutional cooking ranging from 500 to 15,000 meals per day: 
 
In 1996 we received an inquiry from Brahma Kuamri’s, a spiritual organization in Mt 
Abu had installed 2 Scheffler Cookers supplied by St. Xaviers and who were happy when 
the heard that Eco Center ICNEER and Gadhia’s were working on Scheffler dishes and 
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approached us to supply them a system to cook for 1200 person. Various ideas and 
possibilities were evaluated, discussed and considered and many experts opinion ranging 
from Wolfgang Scheffler, Christoph Sutter, a Swiss Student, who had done evaluation on 
use of Scheffler Cookers in India, M/s HTT GmbH, a Company in Germany with whom 
Deepak Gadhia had worked with, were sought and finally it was decided to design a Solar 
Steam cooking System based on Scheffler Concentrator with M/s HTT GmbH agreeing 
to give technical expertise for thermal engineering, design of receivers, controls and 
back-up boiler. 
 
Thus Solar Steam Cooking System is a team development between Wolfgang Scheffler, 
team of Brahma Kumari’s under leadership of Golo Pilz a German BK disciple based in 
India, team of Eco Center ICNEER and Gadhia Solar under leadership of Deepak Gadhia 
and HTT GmbH of Germany 
 

Brahma Kumari’s were fortunate to get funding from a German government funding 
organization GATE (German Appropriate Technology Exchange) of GTZ under their 
Small Project Pilot Plant development fund and thus came up in 1997 the than World’s 
largest solar steam cooking system at Gyan Saravor Complex of Brahma Kumaris in Mt. 
Abu to cook for 1200  persons.  
 
The System was a 2 loop system where the 12 receivers placed in the primary loop 
received concentrated solar rays from 24 Scheffler concentrators of 7 sqr mtr each and 
the pressurized hot water thus generated was sent to external heat exchanger where steam 
was generated. The steam was sent to kitchen and used for cooking. The system was 
hooked with the existing solar cooking system where previously the steam was generated 
in fuel fired boilers. 
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Spurred by the success Brahma Kumari’s went in for one more Solar Steam cooking 
System and this time to cook for 10,000 persons at their new upcoming Shantivan 
complex in Talati, Abu road.  

 
Based on technology transfer from Wolfgang Scheffler and Eco Center ICNEER and 
with jigs and fixtures supplied by Gadhia Solar they manufactured the system 
themselves. The size of Scheffler Concentrator was increased from 7 sqr mtr to 9.4 sqr 
mtr and the earlier design used at Mt Abu was modified so that all local components 
could be used needing only to import low iron high reflectivity glass from Germany. The 
2 loop system was also discarded to get higher efficiency. This became the than World 
largest Solar  Steam Cooking System in 1999. 
 
The success of Solar Steam Cooking System at Brahama Kumari's has led to installation 
of many such more Solar Steam cooking Systems  based on Scheffler Concentrators 
being installed in India both by Brahma Kumari's themselves for their other Ashrams in 
Hubli  in Karnataka and Gurgaon, near N. Delhi. 
 
Gadhia Solar Energy Systems Pvt Ltd. of Valsad has supplied system on turn-key 
basis for institutions such as 
 

- Shirdi Saibaba Sansthan Temple, Maharashtra to cook for 3000 people 
- Rishi Valley School, Madanappaly, Andhra Prades for 500 students 
- Rishi SamskrutiVidyalaya, Kanakpura, near Banglaore fro 500 students 
- Sanghi Textiles for their industrial Canteen  and 
- Tirumala Tirupati Devastanam, TTD, Andhra Pradesh for 15,000 persons 
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World's largest solar steam cooking system with 106 Solar Concentrators of 9.4 sqr 
mtr each installed at Tirumala Tirupati Devasthanams (TTD) to cook for 15,000 
persons : 
 

The Solar  Steam Cooking System at Tirupati temple is the present World’s largest Solar 
Steam Cooking System using 106 Scheffler Concentrators  of 9.4 sqr mtr and the Cooker 
was inaugurated y the Chief Minister of the State of Andhra Pradesh Shri Chandra Baba 
Naidu.  
 
Government Support 

To encourage installations and make it a  success  Ministry of Non Conventional Energy 
Sources (MNES) of India is providing financial support of 50 % of the cost to the buyers 
under its demonstration scheme. 
 
Applications developed based on feedback 

Eco Center ICNEER and Gadhia Solar Energy Systems Pvt. Ltd. of Valsad are also 
working very closely with Mr. Wolfgang Scheffler the developer who regularly visits 
India to develop various other application for Scheffler Concentrators. Some of the 
successes are : 
 

- a hybrid system so that when Scheffler Concentrator is not being used cooked it 
can be used to heat water and stored in insulated tank This is done by placing a 
heat exchanger in focus and the water from insulated tank comes to the tank due 
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to gravity initially and later due to thermo-siphon principle, gets heated and goers 
to the tank and cold water flows in to get heated. 

 
- Metallic storage to store the heat so that it can be used to cook at night or next day 

early morning. In this Solar rays are concentrated on a insulated metallic block of 
400 kgs. The metallic block gets heated up to 400 degree centigrade and to stores 
heat. To not let the heat being decapitated again into atmosphere a insulated lid is 
placed on the top too and lifted only when the block is to be used for cooking 

 

Now the Scheffler Concentrators are also being used for other applications 
besides cooking.  Proto-types have bee built and applications tested are: 

a) Desalination : Solar distillation with Concentrators  
 

A proto-type has been built and tested where with one dish of 10 sqr mtr 70 ltr per day 
water from sea water could be recovered via multi-stage-evaporation system without 
vacuum. 
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b) Smaller sized Scheffler Solar Concentrators of 2.7 sqr mtr  for domestic 
cooking use and for small dhabas (restauarants) 

 

A small sized Scheffler dish has been developed and tested for meeting need of dhabas, 
large family etc and Mr. Scheffler has started training women of Barefoot Coolege in 
Tilonia in its production. 
 

c) Development of 12.5 sqr mtr Scheffler concentrator for use in food 
processing industries like potato chips making, jaggary making etc 

 

Application of Solar Concentrators in Food processing is a promising area which can 
help arrest flow of migration from villages to towns and cities as it enables value/addition 
in villages itself and creates employment possibilities. 
 
On request of a lady entrepreneur we built and tested a system for potato-chips frying and 
satisfied with result she has placed order for making 200 kg of chips per day. 
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d) For bakery  to make bread, biscuits, cake etc. 
 

Mr Scheffler has built a solar bakery to make bread and now a large bakery is built in 
Burkina Faso using many Scheffler concentrators. 
 

e) For drying application where temp above 100 degree centigrade is need. 
 
This is another area where we feel that Concentrators can contribute a lot and help not 
only in drying of agricultural goods but also minerals, pharmaceuticals etc where higher 
temperatures are required. 
 

f) Incineration  and Solar Crematorium  
 
Based on request from Sathya Sai Samiti Member of Valsad Mr Wolfgang Scheffler 
is working on 50 sqr mtr  for Solar Crematorium application and the initial results of 
the first 50 sqr mtr dish built and tested are very encouraging.  
 
More than 18 Parsee Crematoriums have been built by Rashron of Baroda where the 
body is not burnt but dried for quicker de-composition of body. 
 
Once successful for burning bodies such Solar Crematoriums would save immense 
amount of wood and save environment. 
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Two systems have also been supplied by us to Defense for waste incineration. One was 
for testing and on it performing well the second for field use. 
 

g) To increase rate of evaporation of waste water 
 

A system has been supplied to a sugar factory to increase the rate of evaporation of 
effluent water. 
 
On request of a consultant who wants to use solar concentrators in salt making we tested 
its use for same and have been able to  increase the rate of evaporation from 4 ltr per day 
per sqr mtr to 40 ltr per day per square meter. He has placed order with us for 36 Dishes 
for export to Philippines. 
 

h) For use in textile and other process industries by generating water above 80 
degree centigrade and low pressure steam 

 



11

We have supplied one system to a textile unit in Jaipur where they initially used low 
pressure steam in tie n dye process and later modified the system to boil water at 90 
degree for color fastening. 
 

i) Solar air-conditioning, chilling and cold storage system 
 
This is another area where solar concentrators can contribute a lot. A company in India 
Thermax is supplying Vapor Absorption Refrigeration System working on waste heat or 
with hot water at 90 degree centigrade or steam at 8.5 kg pressure. To generate heat 
where waste heat is not available it is supplied by fuel fired boilers. 
 
VAR system have better efficiency (Co-efficient of performance COP) at higher 
temperatures and thus double effect evaporators can be used and thus Solar Concentrators 
promise solution for the future. 
 
We have received order from Muni Seva Ashram to supply 100 ton Refrigeration ( 350 
kW)  Solar Air-conditioning system using our Concentrator for their 110 bed cancer 
hospital and the system is under installation. At present Muni Seva Ashram is using 1000 
kg wood per day to generate the steam in a wood fired boiler and the steam is used by 
VAR system to produce chilling. 
 
Solar-air-conditioning has perfect match as you need to cool when it is hot and thus need 
for storage etc is eliminated. 
 
Solar Cold Storage like solar driers can again help the rural population esp. farmers in 
preservation and conservation of their perishable goods till they get better price. 
 

Environmental and Economic Impacts of Solar Heat Cookers  
 
The successful acceptance of solar cookers by users and implementation of solar cooker 
program by MNES has led to vast improvement in environment. 
 
The rural women who uses solar cookers now has does not have to go in search of fire 
wood and thus saves few hours every day due to solar cooker. She is also not exposed to 
smoke and soot which had harmful effect on her and small children who used to be in the 
kitchen. 
 
The deforestation has decreased due to use of solar cooker by rural population. 
 
We are now working on training the rural population to use the solar cooker not only to 
cook but also cook other items on same like bread, biscuits, cakes, other traditional items 
which can be cooked and made non-perishable and sold in Bazars (weekly markets) 
adding to their income. 
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For example with one SK14 a women can boil 48 ltrs water per day and can easily sell it 
for Rs 2 per liter (compared to Rs 10 per liter of bottled mineral water being sold in 
market) earning her 100 Rs per day the amount equivalent to what she would earn if she 
had to put hard work on construction sites or in field. But besides earning for herself she 
with supply of boiled hot water is also contributing to improvement of health in her 
surrounding community as 70 % of the diseases are waterborne. 
 
Thus the solar cookers contribute not only to users and environment but also help the 
community and if used effectively as income generation tool by rural population can 
change the economy of village too. Due to value addition and employment generation 
due to its use the cookers can help solve the problem of rural migration. 
 
The Community cookers also contribute the environmental protection as the fuel that was 
earlier used before installation of solar cooker gets reduced by half and approx with one 
Scheffler Cooker approx 10,000 kg per year of wood is saved. 
 
The large Community solar cookers (steam cookers) also save a lot of money e.g. at 
Tirupati Temple where 30,000 meals per day are cooked with solar system they save 
every day 400 ltrs of diesel which was used to generate steam in boilers. 
 
Multiplier Projects 
 
a) Smoke-free Village pilot project: 
 
With Funding support from Austria School Children, Municipality of Town St Johann am 
Pongau, NGO Intersol and Plage a Pilot Project was started in a Village in S. India and it 
has been successfully implemented.  
 
There are 36 families in the village and all cook using renewable energy i.e. Solar Cooker 
and Biogas. There are 26 Solar Cookers and 23 Bio-gas plants. The unique feature of the 
project is not just use of solar cookers and bio-gas but has features like micro-financing, 
training, income generation etc which makes it a model multiplier and now 20 more 
surrounding villagers have agreed to implement similar project in their village. 
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b) CDM pilot project: 
 
German government was looking to make the Renewables 2004 Conference climate 
neutral and for that they were looking for Carbon Credits of Gold Standard. We have 
bundled 10 Community Solar Steam Cooking Projects. CERs (Certified Emission 
Reduction = Carbon Credits) arising out of that will be purchased by German Ministry of 
Environment at 12 Euro per ton of CO2.

This CDM pilot project opens new opportunities to fund solar projects for developing 
countries. Generally CDM is being criticized as it helps only large projects. But with this 
CDM-project it is shown, that it is possible to use CDM to help the needy at the same 
time the western nations fulfill their commitments for environment protection. Thus it is a 
win-win-situation for all.  
 


