Success Story of the Development of a Solar Kitchen at Barli Development
Institute for Rural Women using Scheffler Parabolic Dish Community Solar

Cookers
By Jimmy McGilligan

How it Started

For promoting community solar cooking, Ministry of Nonconventional Energy Sources, Government
of India had decided to install the Schefler Parabolic Dish Community Solar Cookers at suitable
locations in the country . All the six Regional test Centres-cum-Technical Backup Units for Solar
Thermal Devices(RTC’s) set up in the country by the Ministry, were asked to identity suitably sites in
their regions for the installation of Scheftler cookers.

Story begins in the early 1998 when Dr. R. L Sawhney, Head of School of Energy and Environment
Studies DAVV Indore (and Principal Investigator, RTC Indore) and his team visited Barli Development
Institute for Rural Women, to see the Institute for its suitability for community solar cooking and
setting up Scheffler Solar Cooker.

It was found by the team that out of eight other sites which the team had visited earlier, this site and
the Institute was the most suitable location for the testing and promoting use of this type of solar
cooker. The Institute was fully

committed to protecting the .
environment and in the promotion of Scheffler Reflector for Community-Kitchens ‘
non conventional energy system and
had skilled and fully committed people
to establishing and maintaining it.

The Concept

The idea of the Scheffler Parabolic
Cooker is basically quite simple in
practice. It concentrates the solar
radiation to one point onto the black
bottom of a cooking vessel for its
absorption. This concentrated energy is
converted into heat and cooks food in
the cooking vessel.

The basic construction consists of a
primary reflector dish of approximately
8 square metres, (now 9.4 square
metres are now being made) made form
mirrored acrylic sheets. The sunrays
after reflection from this reflector are concentrated on
to a secondary reflector, made from aluminum strips
covered with household aluminum cooking foil. The rays after reflection from the secondary reflector
are focused on to the bottom of the blackened cooking vessel. The advantage of this design is that the
cooking can be done inside the kitchen, where as with most other designs of solar cooker, the cook has
to stand in the sun. This is especially important in hot countries like India where standing in the hot sun
to cook can be difficult. But there are certain constraints about the alignment and design of the kitchen
building. With this cooker the kitchen needs to have a north-facing wall, no large buildings tall trees or
structures close to the dish, and sloping roof to allow the sun to shine on the dish during the daytime
and throughout the year. The speciality of Schefflers invention is the fixed location of the focal point,
which allows the construction of a proper cooking area into an existing kitchen with a permanent cook
stove.

Figure 1 The design of the Scheffler cooker



Which are normally used in a manually operated airblower of a small blacksmith’s forge. This and all
other parts used in the tracking mechanism are available in most local hardware shops.

Second is the need to compensate for the seasonal change in the plane on which the sun moves each day.
For that the slope of the disk is adjusted by 2 adjustable rods at top and bottom of the dish. This has to be
done every few days. The construction of the frame of the reflector is flexible enough, so that by
adjusting the two rods, the plane of the parabolic dish can be changed. If the plane of the collector dish

Scheme of operating principle of the ¥
solar kitchen in an equatorial location. v
Sunlight is reflected by the single axis
rotating dish to a secondary reflector
and pot within the building. Two
seasonal tilt positions are shown,

with daily rotation around the polar axis.

Drawing not to scale

Figure 2 Diagram of he Ccheffler parabolic cooker *

were to remain the same, throughout the year the focal point would shift up or down when the plane in
which the sun moves changes with season. As cooking is done inside the kitchen at a fixed location we
need a fixed focal point throughout the year.

The drawing above attempts to show the angle and shape of the dish during mid winter and mid summer
at Indore, CD, is the lower adjusting rod and EF, is the upper adjusting rod. With adjusting rods, one
can shift the focal point in the vertical plane without changing the curvature of the dish and also the size
of the focal image by changing the curvature of the dish

Installation of the Solar Cooker

As the Institutes existing kitchen was not meeting the requirements of the installation of ths cooker
mentioned above, it was decided to make another kitchen shed in the open space.The area where this
shed was to be located was the best area close to the main building where there we could get maximum
sunshine throughout the year. The students use to enjoy being there and it was the main focal point for
gathering and relaxing after classes. It resembled the open and airy environment of their own villages.
In April 1998 the cooker arrived from Gadhia Solar Enterprises Valsad Gujarat. A foundation for the
stand as per the instructions from the manufacturer, had already been made for the stand of the dish. The
engineers from M/S Gadhia assembled the dish, mounted the stand on the foundation and then erected
the dish on the stand. When this was completed, the position of the focus was determined where the cook
stove was to be placed A cooking stove as
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Plate 2 Kitchen under construction
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from other work but served the purpose well. Only major expense being the corrugated iron sheets
and the angle iron frame. When it was finally completed, it had a tandoor, and large fuel-efficient
wood burning stove, a place for washing vegetables and utensils.

The total cost of the solar cooker including installation by Gadhia Solar Enterprises Valsad Gujarat
was Rs. 55,000 with a subsidy of Rs. 25,000 from Ministry of Non Conventional Energy Sources
New Delhi. If we add another 5,000 for the cost of the concrete base which was to be made by the
beneficiary, it would bring the total investment to around 35,000 rupees.

The Start of Cooking

Now that the basic structure was erected, we began the work of actually using the solar cooker.
Though the Institute had been cooking with solar box cookers for more that 13 years, the success of
using these for community cooking was limited, as they were mostly used for cooking dals, etc.
Using this type of concentrated cooker was a new experience for everyone.

When we Installed this cooker the number of students was around 35, and the total number we had to
cook for was about 45 persons including
staff and others. The first experience the
cook had was that she could cook ey i
breakfast without lighting a fire. Though ¥ i /
to get her cooking done on the Scheffler
cooker was quite difficult, As the cook
was used to cooking to a loose schedule in
which she could come late or early as per
her convenience, with the solar cooker she
had to work with a tight schedule (as per
the sun’s schedule).

The Institute had a menu already in place
to suit the eating style of the students i.e.
they would have poha and tea for
breakfast at 9:00 am, rice and dals for
lunch at 1:00 p.m. And vegetables and roti
for dinner at 7:00 pm.. Normally the
scheduled classes of the Institute would
end at 6:00 p.m., so the girls would help
the cook make chapattis for dinner. We
decided to stay with this system for solar
cooking also. In the morning, the onions,
spices etc. were fried in the solar cooker
and then the poha was cooked.

Depending on how fast the poha got
cooked, they would put the tea to boil on
the solar cooker. If there was not enough
time left before the breakfast time, then
the tea would be made on the wood stove.
Next was to cook lunch. Again 2 items
had to be cooked, and to avoid any idle
time of the cooker and to maximize its
use, the item to cook next had to be
prepared and be ready as soon as the
previous item was removed from the solar cooker. This was to prove, the most difficult task for the
cook. Traditionally she would finish preparing the food, relax and enjoy having food and some rest
after the students had eaten, but now everything had to be prepared in advance, otherwise we would
lose solar cooking time. We finally settled on a schedule in which first we cooked the rice then the
dal for lunch. This worked fine as the rice normally cooked within 172 hours, leaving enough time to
cook the dal before 1:00 p.m. lunch time. But there was no hard and fast rule about this. After 1:00
p.m. the vegetable for dinner was cooked. We continued with the same system of the trainees helping
to cook the chapattis for dinner on the wood stove after 6:00 p.m
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Plate 3 Making the Seasonal Adjustment
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Plate 4 Making Chapattis on the solar cooker




The Problems

By now the major difficulty that we discovered was that the focal point of the reflected sunlight was
drifting downwards, as the dish rotated during the day. Originally we thought that this was a tracking
speed problem, but when we adjusted the tracking speed, (the tracking speed is adjusted by length of
the pendulum in the clockwork tracking mechanism.) it did not seem to help and we came to the
conclusion that this was a fault with the cooker, To correct this downward movement of the focal
point, we had to reset the seasonal adjustment on a hourly basis. With this adjustment we also used
to reduce the size of the focal image so that the image stays on the secondary reflector for a
reasonably time of about 1 hour. The reduced size of the focal point for it’s increased intensity
resulted in occasional burning of the aluminum foil and then melting the aluminum strips of the
secondary reflector. For this we had to replace the foil and strips quite often which disturbed the
cooking We asked M/S Gadhia Solar to send us another secondary reflector, so that we always had
one spare secondary reflector with the strips and foil replaced, When one reflector got burned we
would replace it with other one made ready and there was little or no loss of cooking time.

The other problem that we faced was with the clockwork mechanism, when it was working it was
OK, but then it stopped it took a lot of time and adjustment to get it going properly again.

We were also convinced that we will make this cooker work whatever, because by now we were
satisfied with the cooking ability of this solar cooker, so other problems could get sorted out over
time.

The Cook’s Concerns

Main drawback at this time was the attitude of the cook, her main problem being that she had to be
on duty for the entire day, and not just cooking for a couple of hours before each meal. As
mentioned earlier the next item to cook had to be prepared in advance, so that as soon as the item on
the cooker was cooked , the next was ready to put on the cooker. So basically their was no time for
the cook to relax and have some rest. In all two cooks left the job mainly only because of this
reason. Our main input at this time was to counsel the cook and convince her that the advantage of
this system would in the end be good for her health as there was no smoke and it was very beneficial
to the environment as a whole. Also that she would eventually be able to adjust her working
schedule in such a way that she would become efficient in her cooking while the sun is shining and
also get some time to relax.

Collecting Data on Solar Cooking

As this was a project to evaluate the cooking ability of this type of solar cooker, we started to collect
data to be presented to MNES. In the beginning this proved very difficult, and by the time we had
got into the system of cooking with the solar cooker the monsoon had set in and we had no reliable
data. We had also planned to keep a accurate account of wood and gas used during the monsoon, this
also proved difficult and unreliable, and by the time we had a good system in place to get records the
monsoon was coming to the end.

Even after we eventually got back to cooking full time after the rains, it still proved very difficult to
get data that we could rely on. Basically it was not until January 1999 that we could say that the data
we were collecting was reasonably correct.

Table 1 in appendix I is sample of the data of the cooking times during April 1999

We had tried different methods of collecting data, not only did we need to record the cooking times
but also the quantity of, and the ingredients being cooked. As the food was issued to the cook from
the store each day we decided it was better to use this measurement and therefore cook only had to
record the amount of water, she used in every meal rather than weight the food every time before
cooking, as this had proved an unreliable method of getting accurate data. At this point I should
mention that the cooks are also village women mostly with very little formal education.

Table 2 through to Table 6 in appendix 2 gives cooking time for various item recorded between Ist
and 10th March 1999 These tables will give the reader a reasonable idea of how the cooker



performs. March is a fairly cloudless month with almost 100 percent cooking time on the solar cooker.

The cooker preformed well despite the drifting focal point. The staff had got used to adjusting it, and we
had also deputed one office staftf member to facilitate the cook in keeping the cooking data, and seeing
that the cooker is performing properly and report any problems. She is seen above adjusting the seasonal
setting and helping to cook make chapattis. Chapattis would be made sometimes in the afternoon if there
was time after the vegetable was cooked or on Sunday when the students often changed normal cooking
menu.

Saving Valuable Fuels and Money

By 13 June monsoon had fully set in and cooker was only used occasionally and mostly only for heating
water. Now we would try to still keep up the same evaluation system but cooking on wood or gas. Below
is typical quantity of full days cooking gas used

Type of food cooked Quantity of food cooked Quantity of LPG used
Ingredients in Kgs Water etc. in Kgs Total In Kgs

Poha 5.65 0 5.65 0.25

Tea 2.6 4.5 7.1 0.2

Rice 4.5 9 13.5 0.5

Dhal 2.25 6 8.25 0.8

Vegetables 9.58 1 10.58 1.2

Total LPG  2.95

or using wood used for cooking the similar items that were cooked on the solar cooker.

Type of food cooked Quantity of food cooked Quantity of fuel used
Ingredients in Kgs Water etc. in Kgs Total In Kgs In Kgs

Poha 5.65 0 5.65 3

Tea 2.6 4.5 7.1 2

Rice 4.5 9 13.5 6

Dhal 1.7 4.9 6.6 5

Vegetable 9.46 1 10.46 8

Total Wood 24

The data in this table proved that we were saving
at that time, approximately 3 kilos of gas or
approximately 25 kilos of wood per day

Meeting People

On 2" and 3 November 1999 Ministry of Non
Conventional Energy Sources held a workshop
on “Solar Concentrating and Community
Cooking Systems” at the Headquarters of the
Brama Kumaris at Mount Abu, [ was very
privileged to be invited and to share the results
of the cooking with the Scheffler Cooker in
partnership with Dr. R. L. Sawhney of DAVV
Indore. Here I met Wolfgang Scheffler, inventor
of the system and Deepak Gadhia of Gadhia
Solar Enterprises manufacturer of the cooker.
Attending this was also Dr Shestri, Dr. A.K.
Singhal and others from the MNES. Also it was
satisfying to know that our cooker, despite all

Wolfgang Sr.-:h:.:ur Deepak Gadhia

Plate 5 Wolfgang Scheffler inventor
Deepak Gadhia Manufacturer



the trouble we had was performing as well as other cookers installed elsewhere., and I was the only
one to present from the viewpoint of a user. All other papers presented regarding the cooker were
from the technical side. During this meeting we discussed the technical problems with the cooker,
and now it seemed clear to me that the problem of the shifting focus, was an installation problem,
and Deepak Gadhia and Wolfgang told those present that they had now changed the method of
installing the cooker.

It was during the talks with Wolfgang and Deepak they told me that they had a new invention that
would cook in the night. They said that they would like to send it to Barli for evaluation and testing,
because they were quite pleased with the way we had collected the data and tested the community
cooker.

The Solar Storage Cooker.

On 20r to 22~ December 1999 ‘National Renewable Convention 99’ was held at Indore organised by
National Institute Industry Forum and School of Energy and Environmental Studies DAVV Indore.
Again this gave me an opportunity to meet many people involved in solar cooking activities.
Wolfgang Scheffler and Deepak Gadhia also attended this convention, and they decide to stay with
us at Barli. This gave me an excellent opportunity to interact with them and consult about different
aspects of the solar cooker. During this time we tried to resolve the problem of the drifting focal
point, and it was decided that it needed complete realignment.
During their visit we discussed the solar storage unit. Deepak had suggested to use the existing dish
for a number of hours each day to charge this unit. I did not like to do this as we had by now become
dependant on our solar cooker and to use the dish for a number of hours every day was going to
spoil our solar cooking routine.
As Dr. A K. Singhal of MNES was also
attending this convention. I asked him if
MNES could help if I decided to install
another dish. They agreed to give the
standard subsidy of Rs. 25,000 towards
the cost of the dish. This agreed, we told
Deepak to supply us another dish for
charging the storage unit. A local Charity
Kissan Malhotra Charitable Trust gave the
other 50% of the cost of the dish to the
Institute.
Dr. R.L. Sawhney was organising a
workshop to show this type of solar
cooking to school principals of MP, we
agreed to host this workshop. Deepak
agreed that they would get the solar
storage system installed and we would
inaugurate the first storage cooker in the
country on the day of the workshop. We
had to make an extension to our existing
" shed to house the storage system, and as
the dishes need to be about 5 metres
. apart which meant quite a bit of space.
We hastily made a foundation and when
§ the engineers from Gadhia Solar arrived
with the new dish and the storage unit we
were ready to assist them to get the
Plate 7 Storage cooker getting it’s first rays of Sunshine system up and running as fast as possible
With the new type of mounting frame,
alignment of the dish and setting the foundation for the dish was much easier with little or no
chances of wrong alignment of the dish.
While doing this installation work we looked at the problem of misalignment of the earlier dish, and




discovered the problem was with the AT o |
placement of the cooking area, as this was b

built into the shed we decided moving the
mounting of the dish would be the best
way to get the proper alignment.

On the first dish the mounting stand for the

dish had 4 large bolts which were set in
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concrete and the stand screwed down with
these. This had to be done a number of
days before the solar cooker came on site.
The new type of mounting frame is shaped
like a crucifix and has the 4 large bolts
already welded on it at the cross area of the B
frame. The long leg of the crucifix extends -

up to the focal area and has an attachment NS
to give the centre of the focal point. So i o E)
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Plate 8 Realignment if the first frame

secured, the stand can be fitted, and the
focal point is already established.

The workshop for the principals of the
schools was organised on 22nd January
2000. It as a very successful event with
about 100 participants coming from MP
and other States. Highlight of the
workshop being the inauguration of the
only working model of a solar storage
system worldwide. On that day we
demonstrated the storage system by
making chapattis.

After the workshop was over we could
settle down to start cooking. The
realignment of the first dish had made a
significant improvement to it’s overall
performance, and on the storage we could
now cook all the chapattis for the dinner
and make tea in the morning. The wood
stove was now only being used when
there was some cloud. We now could say
with confidence that we are cooking all
the food for our Institute on the solar
cookers while we have sunshine. It would
be some time before we could do any
evaluation of the storage system as we did
not have any good thermometer to
measure the high temperature to which
the storage unit was being charged.

The storage unit consisted basically of a
four large sections of mild steel shaft
tightly bolted together each of 35 cm
dia and 10 cms thick. Weighting in
total approximately 400 kilos. This is
then surrounded with 10 cms of glass
fibre insulation and enclosed in a
cylindrical shell made from heavy
mild steel plate, This is then securely mounted on a heavy channel iron frame finely balanced so that

Gigure 3 and 4
Drawing on left is of the storage system in the vertical
cooking position and on right the tilted charging position



it can be tilted towards the scheffler reflector and when heated up is tilted back to the vertical
position for cooking.

New Solar Kitchen

After all the work of getting the storage system set up in the extended temporary shed it’s stay here
would be short. On this same area we would build a wing of a new dormitory complex that had been
planned.

In summer of 2000 the building of the new dormitories started. I had planned with the builder that we
would not do any work on the area where the solar cooker were located until the onset of the
monsoon. In the meantime we would work at getting a new kitchen built on the first floor specially
designed for the solar cookers. As the kitchen was not part of the contractors main work, by the time
the monsoon started the new kitchen had not reached a stage where we could shift the cookers. The
shed was dismantled along with the Scheffler dishes, and very quickly that place where the shed was,
had a proper building.

Solar Storage Cooker goes up

The solar storage cooker system weighed around
600 kilos, so how to get it on the first floor, we
considered hiring a crane. But then there was the
problem of getting the crane into the location to get
the system where we needed it. As the main
staircase to the first floor was nearing completion, I
decided that on the students day off we get them all
together and make some rails and roll the storage
unit up the stairs on wheels.

We bought some heavy wheels fitted them to the
frame and wheeled the unit through what was a
building site to the bottom of the stairway leading to
the first floor.

It was hard work getting the storage cooker onto the
first floor, but with the help of all the students who
were very excited with the task. They heaved, they
pulled and they pushed the unit all the way to its
destination The whole operation went very
smoothly, and was completed in about 1 hour.
The next work was to install the two dishes on the
first floor. First we made a new type
mounting frame for the first dish for
which we had the old mounting
arrangement. Then to get the dishes
installed, unfortunately our building was
10° of the east west direction needed for
exact operation of the Scheffler Parabolic
dishes. We had already decided to go ahead [
and build the new solar kitchen on the 4 NS

existing pillars despite of this minor _ — ok =
disorientation of the kitchen wall. Wg had e ‘&\ \\ \ /- S
cglcu}ated Fhat there would be, for thlS‘ ' Plate 13 The two Scheffler dishes fitted on the first
disorientation, some shadow of the building floor
on the dish only for about 1hour in the
morning. As we only had 3 metres of space
between the north wall of the kitchen and the edge of the building, we had to add a 1 metre cantilever
extension to the building to accommodate the supporting frame of the Scheffler dishes.

Next operation was to align the dishes exactly north, this prove not to be too difficult with the new

Plate 11 12 Pushing and pulling the storage
to the first floor




Better roof line
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Figure 5 Shows the mistake in design of the building
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mounting frame and I also
had the use of a transit level
with built in compass.

It would take until January
the following year before we
could have the construction
of the kitchen to a stage that
we could cook in it.

As the building has to have
a sloping roof to allow the
sun rays to get to the bottom
of the dish when the sun is
lowest in the sky at the time
of the winter equinox on

22nd December. We had some constraints of funds, so we
made a single sloping roof from 3 metre down to 1.8 metre. We were to find later when the dishes
were installed that this was a mistake in that when the cooking area was established the roof, that
point came quite close to the head of the cook and difficult, if we were to have a tall cook

By mid January 2001 we started cooking
in the new building though construction
work was still going on. With the new
dormitory complex now almost
complete the student intake went to 75
and with students and staff meant
cooking for about 90 persons. This
proved to be no difficulty with the
system coping very efficiently, also the
cooks could now attend to the weekly
vertical adjustments, and normal
running adjustments etc, on their own.

During construction of the new building Plate 14 The new kitchen when cooking was started

we had setup another temporary kitchen

in part of the main building, Here we

made improvements to our design of fuel
efficient wood stove that we first built in the
temporary shed. So by the time we built the
new solar kitchen on the first floor, we were
very confident that we had a good design for
the wood stove and therefore could plan a
permanent wood burning stove. Because of
the higher temperatures generated in the
firebox, we had experimented with different
materials for this, such as baked clay,

cement using stone dust etc. So by the time
we came to permanent mode, we had decided to
make the fire box from fireclay bricks as used in
the construction of boilers (this we considered
would be the best long term solution).

On the left Figure 6 and 7 shows two drawings of
the wood stove without top showing the firebox,
grate, pipe connecting the two pots and chimney

pipe

Above left Plate 15 shows a picture of the working
stove




The stove was built in such a way that
there is little or no contact between the
firebox and outside walls. The
Cooking pot is placed in a recess so that no
heat is lost or smoke escaping into the
building. The air flow to the firebox is
from underneath the grate, and is
controlled by a shutter. Chimney draft is
also controlled by a shutter. While cooking
- o the opening for adding fuel to the firebox
is closed down. The whole stove is clad
with ceramic tiles for easy cleaning and
have a pleasant look. The chimney it built
with brick on the outside of the kitchen
and has an insulated copper coil
surrounding the flue pipe to provide hot

‘ water to the kitchen while cooking with
Plote 16 Dr. AK. Singhal Director MNES and Dr. RL. | wood in the rainy season.
Sawhney Professor DAVV Indore dicuss the design of
the solar kitchen

Changes Being Made

One major difficulty that we faced was
with the tracking mechanism especially the
pendulum that controlled the speed of
tracking, it would work for some time then
start to give difficulties and would be very
difficult to get back to effective working
state.

A student from Switzerland, Mr. Adrian
Kondrad, was planning to come to India to
study solar cookers and the difficulties

Plate 17 The completed Solar kitchen the first to be in | faced with Scheffler cookers. As we were
Madhya Pardesh in communication for some time, and as he
also intended spend some time with

Wolfgang Scheftler before coming to India, I suggested that he and Wolfgang look at the problems
with the tracking system.

They had developed a total new tracking system and when he came here, we both agreed that this
would be quite difficult to fit to our existing system, so instead we looked at redesigning the pendulum
of the existing tracking system. We looked at dlfferent ways of doing this and finally came up with a
design we would try. After a number of days
of trial, error and different adjustments we
came up with a pendulum design that seemed
to work much better and was also simpler to
build than the original. This has worked very
well up to present, though at time of this
writing the pendulum is giving slight
problems on both cookers.

Also at this time we built another cook stove
with secondary reflector and another cooking
place. This and the storage system were fitted
together on a heavy channel frame. Which
was then mounted on wheels and rails so that
when the temperature of the storage cooker

Above left is Plate 17 Showing the storage cooker and the direct cook stove fitted together and
mounted on rails.




had reached a maximum, the unit could be wheeled forward and the direct cooking unit brought into the
focal area of the Scheffler dish, so that no sunshine would be wasted.

During the last year, we also changed the system of covering the aluminum strips in the secondary
reflector with aluminum foil. And instead we made these strips from highly polished and
hardenedaluminium sheet. This material is also used in the construction of SK14 parabolic cooker and
other usages such as lighting installations.

Sustainability

Now for the last one year or more whole cooking units are being maintained by the cooks and any
technical adjustment or repairs are being done by our garden staff. Recently when the wire rope
supporting the weight to drive the tracking mechanism broke, I did not know about it until a new rope
was fitted to the system. The cooks clean the reflectors make the seasonal adjustments if the tracking
clockwork mechanism stops they get it started themselves. They have completely understood the need to
use solar cookers and now even in the monsoon season, when the clouds part and the sun shines for
some time I see the dishes are orientated to face the sun, they make sure that no valuable sunshine goes

to loss.

Hay box

Most of the useful sunshine for cooking is over by 5:00
p.m. depending on time of the year, and dinner is served
by 7:30 p.m. If we want our trainees to eat hot food

then we will have to heat it again. This will be one
disadvantage of using solar cookers especially for
cooking dinner. To solve this problem we developed
insulated plywood boxes to keep the food well cooked
and hot.

First box that we made was simply a large box with lid
lined with aluminium foil and then crumpled newspaper
packed round the cooking pot set inside. From the
success of this, we developed highly efficient insulated
double skinned box. The entire cooking pot is taken

from the solar cooker as soon as it is almost cooked

(but not fully cooked) is placed inside this box and the

lid is closed. By dinnertime the food is well cooked and is
quite hot to serve, so the students enjoy fresh piping hot
food, without using any other fuel. The boxes are made
from 17 mm plywood, the area between sides and bottom of
the inner and outer box is packed with waste polystyrene
from different packing boxes. Below the lid is placed a S5cm

Figure 5 shows a drawing of the
larger haxbox, the outside dimemions
are 70cm x 70 cm x 44 inside the box

measures 56 cm wide x 32 deep, this is
large enough to accomodate our largest
cooking pot

polystyrene sheet covered with cloth. This placed in the
recess provided on top of the lid of the cooking pot, We
use one box for main meal and smaller one for chapattis.
Both of these are placed in a trolley that is moved to the
dinning hall at diner time.

The Results

As the trainees saw this use of sun for cooking they kept
asking how we can also use the sun for cooking in our
homes. At the request of our extrainees, we took 3 different
types of solar cookers to the villages and demonstrated how
they can use solar cookers in the villages. As a result the Plate 20 Show the two Hay Boxes in
Institute started manufacturing small parabolic SK 14

mounted in thier trolly



parabolic solar cookers invented by another German inventor Dr.Seifried. During the training
programme at the Institute those trainees who are willing to pay a percentage of the cost and who
during the training at the Institute would learn to cook, mostly their own recipes on this small
parabolic cooker, take the
cooker home with them “»¥
after the course is complete. ";,'}
As result we were able to {
start a process of use of
solar cookers in the rural
areas where the need for the

use of non conventional
energy is greater and the fuel
wood is more difficult to
obtain. This project is being
funded by Intersol in Austria
and the money is being
raised by primary school
children

Below is a table showing of
visitors who came to see the
solar cookers and other
environment protection work
at the Institute since the
installation of the solar
cookers

Visitors to the Barli Development Institute for Rural Women to see
the Solar Cooking Installation

Plate 21 Show a proud student of Barli Institute with her new solar
cooker in her village

Self Groups on Field Visits 1123
Visitors and Guest of School of

Energy and Envirnmental Studies 242
and others

Government Officials 102

Other Visitors interested in the

Solar Cookers. 636

During this period the Institute has trained 602 village women and 476 members of their families who
visited the Institute

Some Information about Barli ~ Development Institute for Rural Women

Barli Development Institute for Rural Women focuses on giving poor young rural and tribal women
literacy training, practical knowledge of health, nutrition and sanitation, skills for income-generation,
and an awareness of village-level environmental conservation. The Institute and its forerunner have
trained more than 1,500 young women and girls since 1985. Empowered by their training as agents for
social change, graduates have had a measurable impact on the well-being of their families and home
villages.

Located in the City of Indore, in Madhya Pradesh, the largest Indian state, the Institute offers all of its
training programs free of charge to women, drawing its trainees mainly from tribal areas throughout
the region — a region marked by chronic poverty and malnutrition, due in part to poor crop yields,
dependence upon agriculture, frequent droughts, a shortage of drinking water and poor soil.

In a larger context, its programs seek to over Come obstacles that have traditionally hindered the
development of women, which in turn have hindered the development of all. To this end, it offers a
spiritually minded curriculum that empowers women with an opportunity to reflect on the nature of
their relationships with others and with their social institutions, as well on age-old caste, tribal and
class prejudices. At the same time, they are encouraged to identify positive elements in their culture
which need to be preserved and strengthened. The Institute works on these goals through an holistic



approach to education, giving each trainee courses in literacy, leadership training, tailoring, agriculture,
artisan crafts-work, human rights knowledge, environmental awareness, self-esteem and personality
development, a sense of social commitment, nutrition and health, and income-generating skills.
Interwoven into the curriculum is an emphasis on art, music and dance.

The idea is that, once empowered with training in such areas, the women can return to their home villages
and become “pillars” of their families and communities and agents for changing the social and physical
environments. Indeed, the word “barli” is the local name for the central pillar of the house. Like the
“barli,” which supports the structure of the house, the woman supports the structure of the family and the
community.

Woven throughout the Institute’s curriculum is a strong environmental component. Trainees are taught
that caring for the environment is a spiritual responsibility, as well as an important service to the
community. In practical terms, the women are taught about planting and maintaining trees, finding local
sources for seeds, and the use of environmental and energy conservation techniques such as composting,
vermiculture, the use of biodegradable products, and proper waste management. One of the institute’s
earliest health education campaigns freed that area of guinea worm by teaching the importance of clean
water.

More specifically, the trainees learn conservation strategies by doing. At the Institute itself, rainwater is
caught and stored rainwater is harvested and the depleted ground water level recharged, and wash-water
is re-used for irrigation.

Gardens, tended by the trainees, provide most of the Institute’s food. Trainees prepare meals using a state-
of-the-art solar cooker; some become “experts” able to support the use of solar cookers in their villages.

The Author is Manager of
Barli Development Institute for Rural Women and a committed environmentalist
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