A Report on deployment of Parabolic Community Solar Cookers, for 
Mid-Day-Meal Scheme in Rural Schools.

1] Introduction: 
DIAMOND GREEN ENERGY CORPORATION IS A COMPANY ENGAGED IN PROMOTING GREEN ENERGY SOLUTIONS IN RURAL SEGMENT. 

The first phase of the project CAN TARGET FEW VILLAGES IN AURANGABAD DISTRICT OF BIHAR TARGETING ZILA PARISHAD schools in this area.  The objective WILL BE TO provide a clean and efficient substitute for fossil fuel based cooking solutions (like fuel wood and LPG) for the mid-day meals cooked in these schools. In addition, being a zero emission solution, the solar cooker ensures a smoke-free environment for the cook. 
2] The Project: 

The project should be  initiated immediately by DGEC, and the following steps will be undertaken during the execution of the project.  

a) Technology selection:  DGEC has  worked  extensively on selection of appropriate gadget for community solar cooking at schools. Many manufacturers have been visited, existing users were interviewed, and interactions were had with many concerned working in solar cooking technologies. Different options under consideration were SK-14 dish cookers, Scheffler concentrators, SK-23 solar community dish cooker and PRINCE-40 solar community cookers. After a careful study of all options, it was decided to deploy PRINCE-40 solar concentrator for the pilot installation. 

b) About the cooker: PRINCE-40, an approved technology by MNRE, is a square dish concentrator of 4 sqm aperture area. The unit is manually tracked and is available in a DIY (Do It Yourself) kit form. The cooker packs up in two small boxes and transportability is excellent. The design has won Innovation 2009 award by the Alumni association of IIT Bombay.  The cooker is manually tracked every 20-30 minutes and has a special clutch to hold the reflector in any desired position. It has wheels which are used for tracking as well as shifting the cooker if needed.

c) Pilot project: First unit should be deployed at any village in HASPURA BLOCK OF district AURANGABAD immediately. The solar cooker will be assembled by staff of DGEC.  

d) Project Scale up:  After satisfactory performance of the solar cookers and acceptance of the technology by the end users, the project should be scaled up and more solar cookers should be installed. 
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Pic: PRINCE-40 Community Solar Parabolic Cooker Installed at Village Vankute, Sangamner Taluka.

3] Observations: 

In this section, we have highlighted some of our observations from the field.  

· The solar parabolic cookers can be used as a supplement to conventional cooking methods that use gas or fuel-wood for cooking.  The cooker works best under direct sunlight.  When the sun-light is being partially hindered by clouds, its effectiveness is reduced. Nevertheless, under direct sunlight, the performance of the cooker is remarkable.  In most of our project areas, it has been estimated that such clear sky days are available for about 8 months in a year.  So this cooker helps in reducing the dependence on gas and fire-wood considerably.
· The cooker works well between 10.00 a.m. to 4.00 p.m. during the months of October to March, and from 9am to 4.30pm during the summer months. This timing suits most of schools and aanganwadis.

· The size of the cooker that is currently being installed (4 sqm aperture) can effectively cook for about 30 adults (or 50 students) in one hour. If the cooker usage can be extended in two or more batches, then it can cater to larger numbers. However it was noted that most of the cooks in the school were reluctant to cook food in two batches. We may need some convincing or some other incentive mechanism to extend working hours of the cooker. 

· All cooks at present use open pot cooking. With open pot cooking up to 6 kg of rice is cooked without any problems. Batches bigger than 6 kg needs regular stirring otherwise some part of rice gets overcooked and some remains partially cooked. Use of pressure cooker may solve this problem, but it may need some convincing to the cooks. Larger pots will require added assistance for lifting it, as generally women do the cooking.

· LPG saving to the tune of 15 kg to 25 kg has been reported per month at different locations. This saving is with usage time of 45 minute to 90 minutes per day.

4] User Feedbacks:  

User feedbacks are most important to understand the acceptance of technology by the end users. Many feedbacks gave us new dimensions on utility of this beautiful natural energy source. These feedbacks also guide us on future course of action. Following are the feedbacks from different users.

· Most of the schools where these cookers are installed are using them as main source of energy for the mid-day meals.  LPG is used only on rainy, cloudy days and foggy days of winter.  

· With the money saved on fuel, few of the schools started buying more vegetables and fruits for school children.

· A point on the convenience of usage is that there was no need for match-boxes and lighters.  Although comparatively small, these were definitely additional savings in terms of effort required and money.

· Also related to savings is that according to the school involved in solar cooking tended to use much less water? We are yet to test this out and measure it though.   

· Another point related to drudgery reduction was that – sourcing of LPG cylinders does lead to a lot of stress for the schools.  In schools which have about 120 students each, a gas cylinder lasts for about 10 days.  The closest town where these cylinders are available is located approximately 25-40 kilometers from school.  Often it is the school teachers who have to do this, leading to long absences from the school, fetching cylinders on motorcycle etc.  The situation worsens in small schools where there are only one or two teachers.  Users of solar cookers with such schools are more than happy.

· The lady who does the cooking also noted a big relief in not having to worry about food getting burnt.  Even if the food was on the solar cooker for an extra half hour, it would not burn the food.  

· One of the most unexpected of feedbacks was that the food from the solar cooker was much tastier! A number of schools have mentioned this independently to us. The tastier food and the better variety in terms of the extra vegetables served has apparently been a big hit among the children.

· With conventional cooking, the bottom part of pot always gets more heat leading to a layer of over burnt food at the bottom.  This is not only loss of some food, but cleaning this burnt food takes quite an effort which is not the case with the solar cooker, and thus cleaning up post-cooking is much easier.  Also it requires less water and detergent for cleaning.

· Schools report that cooking is now fun and enjoyable. While the food cooks, they also get plenty of time to chit-chat and do other work within the school premises.  Cooks who are residing beside school premises can take care of their home also.

· Saving in fuel – as the world debates on strategies to address issues such as depletion of fossil fuels and their growing costs, this project is a simple yet firm step towards making these schools self-reliant in terms of their energy needs.

· Awareness to issues such as Renewable Energy and Environment – children from schools using solar cookers have gone home and discussed these with their parents.  There have been many instances of parents enquiring about these cookers, costs, sizes etc from the teachers.  Hundreds of school children see the food being cooked on solar cookers and eat the same food in their lunch. This brings in confidence in these students that the technology is there, which works. We perceive this as one of our biggest gains to teach our future generation, by practicing the green technology for their own use. 

· Reduction of CO2 and other green house gases – Schools have reported LPG saving of 15 to 25 kg per month, depending on strength of students. This is equivalent to saving of CO2 emission of 45 to 75 kg per month. 

· Economic benefits – Considering LPG saving as above financial saving varies from Rs. 500 to Rs. 1000 at subsidized rate and Rs. 900 to Rs. 1600 per month at market rate. 

Few more pictures:
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A field demonstration and training session





Getting ready to cook!





Lunch is served!





Observing the precaution of wearing dark-glasses while the cooker faces the sun.








