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September 27, 1994 

988 Boulevard of the Arts, #212 Sarasota, FL 34236 

Phone or Fax (813) 954-6562 

Mrs. Terry Levinson 
U.S. Department of Energy 
1000 Independence Ave, S.W. 
Mail Stop 5E-053washington D.C. 20585 

Subject: Final Report for Grant DE FGol 90CE 15479 

Dear Terry: 

Inasmuch as this is the final report, and'should stand by 
itself, a brief description of-the Sundyne Solar Cooker, 
which was the subject of the grant, is in order. The cooker 
was designed to be a substitute for a stove top burner and 
to perform in a similar manner. In temperate latitudes on 
a sunny,day in spring, the cooker would bring a quart of 
water to a boiling temperature in 12 to 15 minutes. In the 
tropics, the time was 11 to 13 minutes. A small burner on 
,'an.electric stove will produce.the same result in about ten 
minutes. So the design approached the goal. In addition to 
cooking pot type dishes such as stews, soups, etc., it is 
also possible to fry meats, eggs, and even to pop popcorn. 
The appendix includes a flyer with a photograph of the unit, 
and an exploded drawing showing the parts. 

At the time the application for the DOE grant was made, the 
unit was patented, and tooling was nearly completed for a 
test production run. The grant was issued 30 months after 
the application was filed, and has continued for four 
years. the first production began about six years ago. At 
that time, the cost of the cooker was $33.00 U.S. The 
product as well as the tooling was fabricated in Manila. 
Bids obtained in the U.S. in quantities of 1000 approached 
$100.00 per unit. 

The motivation for designing the cooker was to provide an 
inexpensive cooking tool for impoverished people who lived 
in areas in which the normal cooking fuel was wood, or where 

' the only available cooking fuel was very expensive. The 
goals of the grant,'generally speaking, were first, to 
identify such areas, and to find a source of distribution in 
these areas. Secondly, to determine whether the existing 
design was acceptable to our target market, a user test 
would be conducted. From the results of this test, 
modifications or improvements to the design would be made. 
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DISCLAIMER 

This report was .prepared as an account of work sponsored 
by an agency of the  United States Government. Neither 
the  United States Government nor any agency thereof, nor 
any of their employees, make any warranty, express or 
implied, or  assumes  a n y  legal liability or  responsibility for 
the accuracy, completeness, or usefulness of any  
information, apparatus, product, or process discfosed, o r  
represents t h a t  its use would not infringe privately owned 
rights. Reference herein to any specific commercial 
product, process, or  service by trade name, trademark, 
manufacturer, or otherwise does not  necessarily constitute 
or imply its endorsement, recommendation, or  favoring by 
t h e  United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not  
necessarily state or  reflect those of the  United States 
Government or  any  agency thereof. 
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To achieve these goals, the grant program was divided into 
three tasks: 

TASK I, A User Test 

We proposed placing a large number of units with a 
population that had normally cooked with wood, who were 
basically poor, and who needed an alternate source of fuel. 
Such a population existed on the island of Cebu in the 
Philippines. The population there had increased ten fold 
since World War 11, and in the process o f  cooking their 
meals over an open fire had denuded the island of not only 
its trees, but also its shrubs. Imported wood for a days 
cooking equalled half of the average daily wage. However, 
one of the rules of.the grant was that the grant money must 
be spent in the U.S. Puerto Rico seemed a likely area, and 
a marketing firm there, Stanford Klapper Associates (SKA), 
was retained to find such a population. After a couple of 
weeks, SKA reported that in all of Puerto .Rice, there was no 
such population. Although there were poor in Puerto Rico, 
they were on welfare and lived much as we do on the 
mainland, using gas as a cooking fuel. No one in Puerto 
Rico now cooked over an open fire. Haiti was suggested. as 
the ideal population for the test. The Department of Energy 
ruled that since SKA was in the USA, if payment,was made to 
SKA, even though some effort was expended in Ha-iti', the . 
operation fell within the scope of the rule requiring that 
grant funds be spent in the USA. - 

One hundred fifty Sundyne Solar Cookers were shipped from 
Manila to Haiti. A very well educated Haitian man was chosen 
to place the units in villages surrounding Port Au Prince, 
and to monitor their use over a three month period. 
Instructions for use of the units and questionnaires had 
been prepared by SKA. Nearly one hundred units had been .. 
placed in villages, when the coup occured. Our Haitian 
representati've was a supporter of Aristide. Fearing for the 
lives of himself and his family, he fled to Homestead, 
Florida. By the time we learned he had fled, and we had 
acquired his address from his sister in Haiti, hurricane 
Andrew had happened; 'The address in Homestead was nothing 
but debris. 

Through a Canadian associate who had a solar box cooker. 
program in Haiti, we found a second Haitian to take over our 
interrupted program. This person was very well qualified, 
having supervised a solar box cooking effort for several 
years in his village area. He was able to locate a portion 
of the units previously placed, and placed the remaining 
units. The units in the test population now totalled 57. 
Because of the chaos existing in Haiti, the test extended 
for several months more. Then the embargo went into 
effect. Only intermittent telephone contact could be made. 
Mail service was not available. Through my congressman, Dan 
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Miller, a'visa was arranged so that our Haitian 
representative could bring the information personally to 
Miami. However, he was afraid to pick up the visa, as the 
previous week> the military had come through the village and 
for no apparent reason, killed several of them. He finally 
managed to get on one of the last planes to leave Haiti for 
Panama. An SKA representative.met him there and received 
the test results. 

In spite of this horror tale, the.test results were very 
positive. 
appendix. 

The major points to be made are these: 

1. 
substitute for cooking over an open fire. The same kinds of 
food can be prepared in the same way.and in about the same 
time. This is in contrast to solar box cookers where 
recipes are specially prepared for that device. Also the 
box cooking time is from two to four hours, where the 
Cundyne Cooker is about equal in time to the open fire 
cooking.Some of the Sundyne cookers were placed where solar 
box cookers were also in use. Because the Sundyne cookers 
were so much faster, the food was heated on the Sundyne 
cooker before being placed in the box,cooker.- 

2. Education in the use of the Sundyne cooker, or any 
solar cooker, is necessar-y to get the proper results. When 
properly educated, the Haitians used Sundyne Cookers 
whenever weather permitted. 

A complete copy of the report. is included in the 

The Sundyne Cooker performs well and is a reasonable 

3 .  These were the complaints: 

a. The. potholder joint for levelling the potholder, 
requived a wrench to tighten it properly. This yas 
redesigned as a part of this grant. See Task 3 .  

b.. More than one potholder was desired for each 
unit. Unfortunately, the lens has only one focal region, and 
so can heat only one pot. 

Again, since the Sundyne unit operates by focusing the sun's 
rays, direct sunlight rather than diffuse lig.ht is requires. 

c. The unit did not perform weli on cldudy days. 

d. The reflective material g.lued to the lens became 
unglued in places on some of the units. In section 3 ,  we 
discuss substituting anodized polished aluminum as a lens 
material. 

Overall, the test results were quite positive. The 
mechanical defects that were noted have been corrected as a 
part of this grant. (See Task 111). The general acceptance 
of the Sundyne Cooker was very encouraging. It is obvious 
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* that if solar cooking .could be substituted for cooking 
outdoors with charcoal, much of the environmental damage 
that continues to plague Haiti could be avoided. This of 
course is true in many parts of the world. 

TASK I1 

The purpose of this task was t o  conduct a market analysis 
which would identify areas of the world that seem proper 
candidates for solar cooking. Once the areas were 
identified, organizations or individuals would be found that 
would introduce or sponsor the solar cooker. These would 
operate either as sales representatives or as 
manufacturers. Volunteers in Technical Assistance (VITA) in 
Alexandria, VA was chosen to perform this service. VITA has 
a number of permanent employees and several hundred 
volunteers with a variety of disciplines and skills. Steven 
Hirsch was chosen to direct this effort.. He was familiar 
with solar cooking and the several efforts which have been 
made to introduce and market solar cookintg devices in the 
last decade. Further, he had personally spent time in 
several of the areas that would be contacted. 

The effort commenced with the identification of 367 
organizations which were located primarily in developing 
countries. This information was produced with help from 
many sources knowledgable about solar cooking a well as the 
World Bank's Energy Sector Management Assistance program. 
The organizations were identified as having either 
experience or at least an interest in the technology of 
solar cooking. A questionnaire was prepared with the 
assistance of a consultant who has a broad background in 
solar cooking. The questionnaire was mailed on Dept. of 
Energy stationery and signed by Terry Levinson of the Energy 
Related Inventions Program. This effort produced more than 
100 responses, which was considered excellent. 

At this point, Steve Hirsch left for an assignment in 
Africa, which was to last for one year. His assistant 
continued the correspondence and reduced the list to about 
30 organizations which seemed to have the best potential for 
participation in field testing and demonstration. These 
organizations were located primarily in Africa and India 
with one each frqm the Philippines and Jamaica. 

This effort had consumed two years. The Department of 
Energy extended the grant for an additional two years as a 
result of the delay in the completion of this task and the 
delay occasioned in Task I as a result of the chaos in 
Haiti. 

Steve Hirsch returned from his assignment in Africa, and 
forwarded the correspondence to me. From the 30 
organizations, after an additional exchange of letters, the 
list was reduced to 13. Of these 6 were in India, 5 in 



Africa, '1 in the Philippines and 1 in Jamaica. Each-of 
these wanted to manufacture the unit. Import duties in 
these countries, when added to the delivered price in their 
country of.my units made in Manila, produced a sale .price 
that was impossibly high. Each interested organization was 
sent a Sundyne unit via United Parcel Air. 
cost of freightrby water for a single unit was $500/unit 
with indefinite time deliveries. 

The minimum 

.The Sundyne unit design includes a rather sophisticated 
Fresnel type lens which must be made quite accurately to 
produce a reasonable focal region. None of the respondents 
in Africa had facilities to make the tooling to produce the 
unit, and none could afford the price of the major dies. 
The Manila price was $17,000.00. The result for Africa for 
those contacts we had was zero. After receiving a sample, 
the correspondent in the Philippines saTd it performed as 
advertised, butewithout a subsidized credit line, the 
working class could not afford it. The same was true for 
Jamaica. 

India was more promising. For each sample sent to India, we 
included an invoice showing a no-charge sample unit. We 
received a reply from each company bitterly complaining 
about the duty charged. The tariff varied depending on the 
city .involved, .but the amount per unit was from $275 to 
$350. India had facilities to fabricate the unit, but none 
wanted to buy the tooling. The price quoted was more than 
any cared to pay. As a matter of information, two ,sets of 
dies are required to produce the lens, each set.weighs more 
than 1000 pounds. The price quoted was less than half of 
the cost if the dies had been made in the U.S. 

One Company, Elgi Polytex, in Coimbatore which is near New 
Delhi was very interested. The company manufactured 
automotive parts,' tanks, air compressors, etc., and so was 
well qualified to fabricate the Sundyne unit. As India 
appears to be a very promising market, I offered to supply 
the existing tooling on a loan basis, if they would quote a 
price to us for our sales as exports from India, and agree 
to pay royalties on their sales in India, with a minimum 
amount of royalties guaranteed. At first they a.greed. 
However as negotiations continued, each letter contained 
some item previously agreed upon that they wished removed 
from the agreement. Finally, the proposition offered was 
untenable, and I broke off negotiations. 

Directly following this section is an edited copy of the 
report submitted by Steve Hirsch. 
a viable market was one that became evident as a result of 
this study. The fact that the poor for whom the unit was 
designed are unable to buy the Sundyne Cooker without 
subsidized credit, and also are not eager to buy a unit 
designed for the Ilpoorl' because of imagined social stigma, 
leads to the conclusion that the proper initial market 

His conclusion concerning 



should be the middle class. There is a very real market 
here in the U.S. for camping and sports oriented 
individuals. At the end of this report, a synopsis of our 
current plans to manufacture and merchandise the cooker is 
given. 

TASK I11 

The purpose of this task was to correct deficiencies in the 
Sundyne design that we were aware of, and to add to he list 
any reccommendations that might result from the user test in 
Haiti. A contract to .perform the following tasks was given 
to M. D. Juan Inc. in San Leandro, CA. The main office in 
Manila designed and fabricated the tooling and also produced 
the initial production of 300 plus units. 

, 

Problem 1. The potholder was joined to the stand by means 
of a rotary joint. (See the exploded drawing in the 
appendix). The purpose of this joint was to permit an 
adjustment to level the potholder if a large pot produced 
deflection in the stand. The existing design allowed the 
potholder to be depressed below level and required 
tightening by a wrench to support a heavy pot. M.D. Juan 
pEoduced two designs and sample parts for testing. One 
design could be used as a fix for the existing units. The 
second design was intended.for future production. Thsse.are 

that is placed between the faces'which make up the potholder 
rotary joint. It prevents the potholder from rotating below 
a'level position and has'a screw adjustment for levelling 
the potholder when a heavy load produces deflection in the 
stand, Sketch No. 2 accomplishes the same result, but is an 
integral part of the stand, and-is for future production. 

' shown. as sketch No.s 1 and 2. Sketch 1 shows a new part 

Problem 2. The tubing used for the stand was actually steel 
pipe hade in Manila. The pipe for the three sizes used in 
the stand was specified in diameter such that the outside 
diameter of each smaller size fitted to the inside diameter 
of each larger size with just enough clearance to make 
perfect rotary j'oints. The tolerances shown in the pipe 
specifications were adequate to produce acceptable rotary 
joints even when the pipe sizes were at the tolerance 
extremes. The pro,blem was caused by the fact that the pipe 
as manufactured was mostly out of tolerance. M.D. Juan 
designed and fabricated hydraulic sizing tools to bring the 
pipe to its specified size in the areas where the rotary 
joints existed. 

Problem 3 .  The lens in its original design and in the units 
used in Haiti was fabricated from sheet steel 0.050 inches 
thick. After forming with dies in a press, it was painted, 
and reflective plastic sheet was glued to the flat areas of 
the concentric rings. Although durable and rugged, the 
Sundyne Solar Cooker in a box weighed 42 pounds. Changing 
the steel in the lens to aluminum reduced ths weight of the 
c 



cooker by 17 pounds. Using a highly polished aluminum with 
an anodized surface as weather protection eliminated the 
need for the vapor plated mylar reflective material, which 
was quite expensive and time consuming to apply. The 
aluminum described is manufactured by Alcoa. 

The sales force at Alcoa called the product ttEverbritetl, and 
supplied samples 0.032" thick. These samples were shipped 
to Manila and tried in the Sundyne dies. The material 
wrinkled and tore. The sheet was too thin and the temper 
too hard. Three shipments of varying tempers were made and 
all failed. Alcoa refused to consider making tlEverbritelt 
more than 0.032t1 thick. I was finally able to contact the 
engineer at the middle west plant where the sheet was 
fabricated. He informed me that the material could made in 
any desired thickness, and was made in several thicknesses 
for the automotive industries, but was called I1Coilzakt1. 
Discovering this bit of information from Alcoa required.in 
excess of 2 years. 

Samples of the material were sent to Manila where perfect 
parts were formed. Thee was still one problem. For 
automotive use (truck grills etc.) the material was formed 
in its polished form'and then anodized. We wanted the 
thicker material anodized in sheet form as Everbrite was. 
After extensive,negotiations we were told that that was 
impossible. .The anodizing tanks were used for 0.032'l thick 
material only, and using another thickness was out of the 
question . 
The new aluminum parts formed in Manila were anodized in 
Alabama, and are mirror bright. The unit is actually 
beautiful. The problem is that adding anodizing to formed 
parts increases the cost $22.00 per unit,which is 
unacceptable. At the time of this writing, two solutions 
are possible. M.D. Juan can set up anodizing tanks in 
Manila, and anodize formed parts at a much reduced cost. 
Or, as a second option, we have found another source of the 
polished anodized aluminum sheet in Japan. At this time we 
are awaiting their price quotation for anodized sheet 
aluminum of the proper thickness. 

As a passing comment, Alcoa apparently has not restructured 
either its sales or production for the '90s. Attempting to 
'!Buy Americantt for materials and labor to make a competitive 
saleable item is frustrating, time consuming, and often 
impossible. 

In conclusion, Task I11 addressed the complaint items in 
Task I, namely the potholder joint, and the difficulty of 
moving the unit because of its weight.Changing the lens 
material from steel to aluminum reduces the weight of the 
unit by 17 pounds. It also reduces the material cost by 
eliminating the vapor plated plastic, and the labor required 
to apply it. 



CUREENT MERCHANDISING PLAN 

The VITA report concluded that selling the Sundyne Cooker to 
an indigent population in areas where conventional energy 
sources for cooking were economically inaccessible was a 
difficult goal for the following reasons: 

1. Although money saved by substituting solar cooking for 
conventional fuel sources was an economically viable thing 
to do, the money required for the purchase of the Sundyne 
Cooker was usually not available. Savings in fuel purchases 
could equal the sale price over a period of a few months, 
but in the meantime a source of credit needed to be extended 
to the buyer to permit him to purchase the unit with fuel 
savings. This would involve the World Bank, or some 
organization in the country that could guarantee this credit 
to local banks or lenders. Such an arrangement had been 
made in India a few years ago, but no longer existed. 

2. An item designed specifically for the poor carried with 
it a stigma that made the sale of the product difficult 
unless it was accepted also by the middle or upper classes. 

3 .  The poor or developing countries that we encountered as 
a result of this grant had exceptionally high 'import 
duties. Materials sent to the Philippines as samples for 
manufacture were charged import duties in excess of 200% of 
their value. The same experience was noted in India and 
Africa. S o  even if the cost of the Sundyne Cooker was 
sufficiently low to permit an attractive sale price to the 
target population, when import duties were added, the item 
was no longer marketable. 

4. As stated in a previous section, the option of 
manufacturing the Cooker in the country of the target 
population encountered the fact that the design of the 
Sundyne Cooker required sophisticated and expensive 
tooling. The interested organization either could not 
afford to purchase the tooling or lacked the facilities to 
fabricate it. In India, facilities for manufacture existed, 
but until the company was certain the item would be 
profitably marketable they were unwilling to spend the 
effort to make the tooling. 

All of this leads to the final conclusion by VITA that the 
middle class should be the initial targeted market. In the 
U.S. there is an obvious sports oriented market. The 
Sundyne Cooker is useful as an adjunct to RV living, 
camping, cooking.on the beach, cooking where fires are not 
permitted, etc., and even as a novelty source of heating 
snacks for an afternoon patio cocktail party. 

In April of this year I attended the National Innovation 
Workshop which was sponsored by the Florida Product 
Innovation Center in Orlando, Florida. Other sponsors were 
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SOLAR COOKER DISSEMINATION 
MARKETING CONSIDERATIONS FOR THE SUNDYNE SOLAR COOKER 

Solar coakers offer a viable alternative to conventional 
cooking methods in many areas, and can be an effective tool 
in the fight against the deforestation and desertification 
that plague many developing countries. However, there have 
been numerous obstacles to the successful dissemination 
of solar cookers in the past. 

The purpose of this paper is to identify opportunities, 
review constraints and develop a marketing strategy to disseminate 
the Sundyne Solar Cooker (SSC) in developing countries. 

I. General Considerations 

While each solar cooker dissemination project is unique, 
there are some fundamental considerations that increase 
the likelihood of success for any project. 

1) Appropriateness of local culinary habits - i.e. the 
suitability of the unit for cooking local foods, cooking 
the amounts of food necessary, cooking at the time of day 
when people are used to eating, etc. In general, the fewer 
food preparation and consumption habits that must be altered 
in order to use a Solar Cooker, the greater the chances 
of success. 

2 )  Technical Suitability - i.e. sufficient thermal performance. 
of the unit, quality of construction, robustness, ease of 
use etc.. The better the performance of the solar cooker, 
the greater the chances of success. 

3 )  Affordability - i .e. reasonable production and maintenance/ 
repair costs as well as initial sale price. The target 
population must .have the financial means to purchase and 
maintain the cooker through the use of their own revenue, 
available credit or subsidies. The lower the cost, the 
greater the possibility of large-scale dissemination. 
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While there are other considerations that must be taken 
into account, they are secondary to the cooker gaining social 
acceptance, being technically sound and affordable. For 
example, 200 free solar box cookers were disseminated in 
Karnataka, India. After one year, none of the cookers were 
found to be in use. Upon examination, it was found that 
the cookers simply did not conform to the specific needs 
of the intended beneficiaries, i.e. the cookers could not 
cook the staple food of the region in an acceptable time 
period. 

11. The Study 

A questionnaire was mailed to approximately 360 
organizations around the world to obtain information on 
past solar cooker projects as well as to evaluate their 
interest in participating in a future solar cooker dissemination 
effort that might be organized in conjunction with the SSC. 

Over 100 institutions responded to the initial 
questionnaire, expressing varying degrees of interest in 
solar cooking in general, and the SSC in particular. The 
list of all responding organizations was combed to approximately 
50 institutions that were not only interested, but were 
located in geographic areas that were considered suitable 
for a solar cooker dissemination program. Through further 
analysis, these institutions were pared down to a final 
list of about 30 organizations which seemed to have the 
best potential for future participation in a field testing 
and demonstration (FTD) effort for the SSC. 

In addition to the use of the questionnaire, materials were 
gathered on a number of previous efforts to disseminate 
solar cookers in developing countries. These programs, 
both successful and unsuccessful, were examined to determine 
essential components and potential problems that can arise 
during project implementation. 

111. The Findings 

.Trends can be seen among the most successful solar 
cooker dissemination programs. Although there are no hard 
and fast rules., a few general issues tend to differentiate 
the successful from the unsuccessful efforts. These are: 

1. Suitability for cooking local foods 

Eating and cooking habits are a part of the culture 
and are difficult to alter to suit the nature of the cooking 
device. In many communities, a variety of foods are consumed 
(though there are often only one or two main dishes). 
studies show that it is not feasible to attempt to introduce 
a solar cooker in regions where they are unsuited to the 
preparation of the local staple food. Regions in which 

Most 
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the staple food is fried or boiled are more suitable to 
concentrator type cookers, which generate higher temperatures 
than do box cookers. Regions in which the food requires 
frequent stirring and slow cooking are more suited to the 
lower temperature soiar box cookers. 

In view of the above, it should be recognized that, 
if it is a choice between using the cooker and not being 
able to eat certain foods or, alternatively, maintaining 
the customary diet and not using the cooker, in all like- 
lihood, the cooker will not be used. As such, it might 
be an option to plan to disseminate the cooker in a region 
where some degree'of compromise can be struck, and the solar 
cooker can be used to prepare only certain dishes or meals. 

'The number of people for whom a meal is prepared as 
well as the time and place at which meals are prepared are 
often key factors that must be considered in designing and 
implementing solar cooker programs. Many cultures in developing 
countries exist on an extended family basis. In these situations 
social norms usu'ally require food preparation for more than 
2-3 people. Thus, if a solar cooker is to be used, it should, 
ideally permit the preparation of varying quantities of 
food. Alternatively, a number of solar cookers can be used 
at a time although this solution is probably feasible only 
for institutions where more than cook is employed. 

The times of the day at which meals are prepared will 
have an effect on the feasibility of using solar cookers. 
Societies where breakfast is the main meal and is prepared 
early in the morning, can preclude the use of solar cookers 
as the sun may not be strong enough to cook the meal. Similarly, 
if the evening meal is usually prepared after the sun is 
low, it is again unlikely that the use of a solar cooker 
will be practical. If the mid-day meal is prepared in the 
fields, ample sunlight may be available but the cooker might 
have to be portable to move with the workers. 

In most countries, the structure of the day is built around 
meal-times as they are an integral part of the process of 
creating social relationships as well as a reflection of. 
daily practices (i.e. eating a large early meal before 
departing-for a long day in the fields). 
use of a solar cooker must be able to fit within the constraints 
posed by traditional practices. 

As such, the systematic 

In most developing countries, the person who cooks 
the meals is usually a woman. Solar cookers must, therefore, 
be adapted to their needs. and physical requirements. The 
design of the cooker should take into account the average 
height and reach of the women who will be using it as well 
as their ability to carry it indoors overnight or for periods 
during which it will not be used. 
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2. cost 

The basic cost of the cooker is an important factor. 
Most residents in rural communities do not have the disposable 
income to cover the initial cost of purchasing a cooker. 
Possible solutions include either obtaining a government 
subsidy or participating in a credit program. However, 
subsidy programs are not easy ,to establish or implement 
and, even when they exist, governmental red tape is often 
daunting. Countries, such as India and China, are involved 
in massive efforts to disseminate solar cookers with varying 
percentages of the sale price being subsidized by the government. 

The establishment of a revolving credit program through 
a local institution is a possible solution. A revolving 
credit program involves a local agency providing a predetermined 
sum of money to be made available to individuals for the 
purchase of a cooker. The money can be offered at a reasonable 
interest rate to be paid back over 1 to 2 years. As interest 
payments and principal are paid back, money is made available 
to others for the purchase of a cooker. Credit programs 
are commonly used in areas where discretionary income is 
not readily available, but certain investments are viewed 
as cost effective on a long term basis. This type of program, 
used primarily to stimulate the growth of small-scale industries, 
has proved quite successful on VITA programs (the organization 
which prepared this study) in Chad and the Central African 
Republic. 

In most cases, the credit payback period should be 
as short as possible and, optimally, between 1-2 years. 
Studies have shown that in cases where cookers are purchased 
on credit, the likelihood of a complete payback decreases 
as the planned payback period increases. In other words, 
the longer the payback period, the less likely a borrower 
will complete the full payback. Also, the payback -period 
should not be a significant portion of the life expectancy 
of the unit. If the payback period is longer than 2 years, 
the cost of the unit is probably too high for the users 
to bear. 

However, in making these calculations it is important 
to note that, in many cases, a solar cooker may be a supplemental 
means of cooking the daily meals - i.e. the cooker may not 
totally replace conventional cooking methods. As a result, 
the payback period will increase. Also, it is hard to quantify 
fuel costs in rural areas, since firewood is often the main 
cooking fuel, and is often collected rather than purchased. 
In such cases, cost is more a function of the time saved , 
which can be put to use toward more productive ends. 

3 .  Other important issues 
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In many cultures, the social norm is to cook indoors. 
Often, privacy is the issue, but in many cases, climate 
is often a factor. In many regions, the midday sun is too 
strong to spend long periods outdoors preparing meals and 
tracking the sun. Additionally, in areas that have rainy 
seasons, adequate sunshine is often not available for extended 
periods. In such cases, a solar cooker will be able only 
to supplement other traditional cooking methods. 

Safety is an important issue as well. Many cultures 
require that food be prepared, at least in part, by children. 
In these cases, the danger of blinding or burns due to misdirected 
rays from a parabolic cooker does exist. However the SSC 
uses a Fresnel lens which produces a diffuse focal region 

- and virtually eliminates the danger of blinding or burns. 

Knowing the lflocal politics" is also a key element. 
This was illustrated vividly in a program to disseminate 
solar cookers to schools in Gujarat, India, where the cookers 
were to be used to prepare midday meals for the students. 
While the program was both technically and economically 
feasible, it was a failure because local realities were 
not taken into account. The cooks, whose purchase of firewood 
to prepare the school meals was being subsidized, were having 
the children collect the firewood, and pocketing the subsidies. 
Thus, they were unwilling to support the use of the cookers. 

v. Characteristics of the SSC 

The Sundyne Solar Cooker (SSC) is designed to prepare 
one pot at a time for a modestly sized family (2-6 people, 
the unit will accomodate a 6 quart pot). It also appears 
suited to the preparation of dishes that require a high 
temperature such as boiled or fried dishes. 

The SSC is a fresnel-lens based system which is 48" 
in diameter and contains a focal region of about 6 " -  diameter. 
A focal region this size distributes the heat evenly over 
the bottom of the cooking vessel. Further the focal region 
is sufficiently diffuse so that a brief exposure'to the 
focal region will not produce burns or blinding. This is 
not the case with parabolic reflectors which produce a focal 
region smaller than 1" in diameter and which can produce 
burns or blinding as a result of very brief exposures. 
In direct sunlight, it will bring a liter of water in a 
blaclt covered container to a boil in about 14 minutes, and 
can fry eggs and meats in about the same amount of time 
as an electric range. It weighs 23 pounds, and is expected 
.to sell to a dealer for approximately $75. 
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The advantages of Sundyne Solar Cookers are as follows: 

Has few breakable parts. 
Generates immediate high temperatures, excellent for 
frying and grilling. 
Permits short cooking times. 
The lens can be adjusted without removing the pot from 
the pot holder. The lens and potholder move separately. 
The use of a fresnel lens virtually eliminates the 
hazards of burns so common with the use of parabolic 
lens. 

Disadvantages appear as follows: 

Sensitive to strong winds. 
Reflector must be moved to track sun every 15-20 minutes. 

VI. Marketing Strategy for the Sundyne Solar Cookers 

The objective of this report is to identify the appropriate 
mechanisms to promote the large scale use, fabrication and 
sale of the Sundyne Solar Cooker in developing countries. 

The essential components of a marketing plan consist 
of (a) identifying where a market for the product exists, 
and (b) developing a strategy for gaining access to the 
market including the mechanisms which will be used. 

Based on the results of the research and survey carried 
out by VITA, the following generalizations/conclusions are 
indicated: 

1. 

2. 

3 .  

The regular use of solar cookers by a community is 
most likely when firewood is difficult to obtain and 
alternative fuels are either not available or are prohibitively 
expensive. 

Solar energy data should be collected and analyzed 
before or as part of project initiation. 

Cookers should be technically mature and of good quality 
before undertaking any large-scale dissemination effort. 

4. The' dietary, eating, cooking and energy availability 
.s,ituation of the target population should be analyzed 
b.efore planning or undertaking any dissemination effort. 

5. An analysis of certain socio-technical aspects should 
be carried out including such issues as ease of use/ 
handling of the cooker, the need for solar tracking, 
possible problems of glare, the frequency with which 
maintenance or repairs is required, the need for user 
training/instructional materials, ongoing requirements 
for alternative cooking methods for rainy seasons/days, 
etc.. 
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6. 

7. 

8. 

9. 

The purchasing power of the target group must be considered 
prior to undertaking any dissemination effort. Also, 
an analysis of the cookers' cost-effectiveness must 
be carried out compared to other energy sources available 
in the region. 

A local organization, with solid roots in the community, 
should be identified in each target region. This 
organization should accept as it's responsibility the 
introduction of the technology in the area. With 
their assistance and knowledge of the local culture/politics, 
population segments can be targeted in the most cost- 
effective manner. The local group should participate 
in all aspects of the project including the field testing 
and demonstration of the technology and, when satisfactory 
results have been obtained, full scale dissemination. 
Also needed will be the capability to organize and 
carry out training programs for women in the use and 
maintenance of the cooker. 

The solar cooker should be considered an affordable, 
robust, "modern" technology in each community. Publicity 
campaigns should make these points in as many ways 
as possible including the fact that solar cookers are 
being used in various regions within industrialized 
countries as well. 

Plans should be made to train local craftsmen to fabricate 
and repair solar cookers. Quality controls should 
be established at the manufacturing site to detect 
defects. 

10. Pilot field testing should take place in each target 
area in a methodical manner prior to undertaking a 
large-scale dissemination effort. 

11. Existing local infrastructure (artisans, self-Kelp 
groups, health/diet courses) should be used for. cooker 
testing and dissemination. 

12. With any cooking technology or approach, the involvement 
of the target population in all phases of the project 
(prototype development, testing, dissemination, evaluation) 
is essential. Women should play major roles in the 
above. 

1 3 .  The use of local media is important in establishing 
an awareness of capabilities and availability of a 
solar cooker. A number of strategies that have proven 
successful include: 

a) 
b) Radio and television ads 
c) Newspaper articles 
d) Cooking demonstrations in public places 
e) identification of a local sales agent with an 

The production and distribution of pamphlets 

established network and a client base. 
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Strategies to attract potential customers can include: 

14. 

15. 

16. 

17. 

Economic incentives 
Environmental consciousness 
Status related to the use of a new technology 
Attractive appearance 
Possible improvement in the taste of food 

Credit or subsidy programs should be encouraged to 
help people overcome the difficulties that the initial 
cost of a solar cooker might present to the target 
population. 

Technical and other types of backup support should 
be planned for all phases of cooker work including 
prototype development and lab/field testing, artisan 
training, etc. 

Followon evaluations should be well planned and rigorously 
carried out. 

National energy conservation policies should be encouraged 
which reinforce the use of cookers. 

The most realistic target groups for the dissemination 
of the SSC are: 

1) Middle to upper-class families 

While developing a revolving credit program or seeking 
government subsidization are viable options, it appears 
that the most expeditious way to promote the purchase of 
the SSC is through the identification of families within 
the target region that can afford to purchase the cookers 
with their own funds. Also, these people usually are least 
bound by social and economic traditions and, as a result, 
are usually among the first to try innovative technologies. 

While other economic groups may need the cookers more, 
they may not be able to afford them without substantial 
(and sustained) outside donor support or local subsidies. 

' It is our experience, however, that once a technology has 
been established among well-to-do groups and prices decrease 
due to economies of scale, it often becomes more affordable 
and attractive to larger, less affluent segments of the 
population. 

Middle to u pper class families also tend to be smaller 
than lower income families. As such, a solar cooker's inability 
to cook large amounts of food at one time is less of a constraint. , 

Similarly, as disposable income increases, diets usually 
'become more varied and experimentation with new types of 
foods increases. As part of the experimentation, new cooking 
techniques, implements and recipes are often considered. 
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This approach obviously increases the likelihood that solar 
cooked traditional foods and new foods that are more suitable 
to preparation with a solar cooker will be tried. 

This group is also likely to be concerned with the 
problems of the environment and the impact that the burning 
of petroleum-based and biomass fuels is having. As a result, 
they will welcome making a contribution in this regard. 

Finally, it is also usually easier to quantify cost 
savings realized by middle to upper-class families through 
the use of a solar cooker since their traditional energy 
sources are usually electricity, gas or LPG, which are purchased/ 
paid for on a regular basis. 

Refugee Camps, Drought-Stricken Areas and Marginal 
Populations 

The likelihood of acceptance of solar cookers is greater 
in areas where fuel wood is difficult to obtain and petroleum 
based fuels are non-existent or prohibitively expensive. 
The situations are usually found in refugee camps or areas 
subject to drought conditions. 

Also, people living on the margins of society have 
been noted to adopt to solar cooking relatively easily. 
In India, for example, older women living alone and "untouchablesti 
were found to adopt solar cookers more rapidly than the 
general population, since the women were not able to gather 
firewood and the untouchables were forbidden by law from 
doing so. 

3) Institutions 

Institutions that provide meals to their members also 
offer some potential for wide-scale dissemination. Organizations 
such as schools and community groups which have budgets 
for the provision of meals can often afford not only-to 
purchase the cookers, but employ cooks as well. This allows 
for a full-time commitment to cooking and for the care of 
the units, and eliminates many of the time, safety, and 
expertise constraints which exist among single families. 

Some governments (India, for example) provide large 
government subsidies, or at least look favorably on programs 
aimed a t  schools. It is felt that an introduction to solar 
cooking at a young age can be conducive to developing an 
energy aware, energy efficient population in the future. 

While institutions offer a viable option, the capacity 
of one SSC unit is not sufficient to cook for a large number 
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of people. As such, this option would necessitate the use 
of a number of cookers simultaneously. 

While many middle class, two-income families can afford 
the purchase of a SSC, these people generally don't have 
a lot of time to spend cooking since usually both husband 
and wife work. However, in many two-income families, extended 
family members or domestic servants frequently take care of 
the children, cook and keep house. Also, in the cities and 
suburbs, other energy sources, such as LPG and kerosene, are 
readily available, and, though expensive, may be considered 
worth purchasing by these families due to the short cooking 
time they allow. However, as the cooking temperature of the 
SSC is quite high and it can cook food quickly, this issue 
is less likely to pose problems. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

I. STUDY BACKGROUND 
A pilot project was required to test the usefulness, practicality and acceptance 
of the Sundyne Solar Cooker among an indigent population where conventional 
energy sources to cook were economically &accessible. 

While researching a location to test the Sundyne Solar Cooker on a home use 
basis over a period of time, Haiti was identified as the most likely locale to 
conduct the study in the Americas for several reasons. 

Haiti is one of:the poorest countries in the Western Hemisphere, if not the 
entire world. The great majority of the population cook on open fires, mainly 
outdoors, with fuel in the form of wood (charcoal) which is, foraged from the 
countryside. This has caused Haiti to become almost completely deforested 
causing severe land erosion. 

This sacking of the trees includes income producers such as mango trees thus 
worsening the situation. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

II. PROJECT DESCRIPTION 
One hundred and fifty (150) Sundyne Solar Cookers were sent to Haiti during 
the summer of 1991 prior to the home placement test planned for the second 
half of 1991. 

The areas selected for the test were both urban and rural with the rural areas 
located in relatively isolated'willages within a 1 - 5 hours drive from Port-Au- 
Prince. 

AREA 

Carrefour 
Mirag oane 
Fonds des Blancs 
Souvenance 
soukri 
Badjo 

Southern Area . 
Torbeck, Les Cayes, Camp Perrin, 
Chantal, Armiguit, Beraud 

NO. OF PLANNED 
PLACEMEiNTS 

20 
10 
20 
15 
15 
15 

55 

The home placement test was scheduled to include a placement and two call 
back interviews, each 4 - 6 weeks apart. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

During the placement test, potential users were screened for interest in the 
project and willingness to cooperate. They were shown how to assemble and 
use the solar cooker (see Attachment A). 

A three-stage questionnaire was prepared in Haitianpatok to input the users' 
behavior and opinions relating to the solar cookers (Attachment B includes 
the survey placement questionnaire in patok and the callback questionnaire 
in English). 

Initially, a total of 95 units were placed beginning on June 19, 1991. 
i 

Under the best of circumstances, Haiti is a difficult place in which to operate. 
But with the coup d'etat of the Aristide government in September, 1991, the 
project was halted. Strangers to the .area entering a village and questioning 
people became a dangerous proposition, specially for the respondents. 

I '  
i 

Initially, .. we were able to collect data OR 27 units via callback interviews before 
the project was forced to close down. 

When the local situation eased up during 1993, we returned to the area to 
determine what was salvageable of the original placement some two years 
before. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

We also placed the 30 remaining units in the southern part of Haiti during 
May and June, 1993 and were able to follow-up with planned callback 
interviews from July to October, 1993. 

I .  
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

In. SUMMARY OF RESULTS 
Data concerning 57 of the placements was obtained and were summarized 
here. 
k Respondents Cookinp Habits Prior to Using the Sundvne Cooker 

0 AU respondents used charcoal or wood to cook meals. 

0 The majority of the respondents could only purchase one bag (100 
pounds) of fuel per week due to their limited income. 

0 The majority of respondents cooked hot meals at least twice a day; 
at breakfast and lunch, or at lunch and dinner. 

0 The variety of items cooked at each meal included: 

Breakfast .. Lunch Dinner 

Plantains Rice and Beans Hot Chocolate 

Spaghetti 
Soups (Bread, Fish, Corn Spaghetti 

Meat Soup Plantain Pudding 
Vegetables Bread Soup 

Eggs 

Corn, Meat, and Fish 
Corn Soup) 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

B. Sundyne Home Use Concept 
M e r  exposure to the Sundyne concept and a photograph of the Sundyne 
cooker, the majority of respondents were interested in trying the solar 
cooker. 

0 

0 

Among the reasons given for their interest in trying the solar cooker 
were that the respondents believed that: 

0 

. 0 .  

the cooker-was cleaner than using charcoal or wood; 
the' cooker was much easier to use than preparing and taking 
care of a fire; 
they could tend to other things while cooking; and 
they would not have to carry heavy loads of charcoal or wood. 

The majority of respondents mentioned their main dislike about the 
Sundyne concept to be that the solar cooker could not work when it 
rained or at night when the sun set. . 

I 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

C. User Reactions - First and Second Callbacks 
The fist and second callback reactions were consistent among respon- 
dents. 

- - ,  

' I  

I 1  
, ,  

L I  

--I 
L> 

I '  
u I 

: i  
. I  

Among those who had used the solar cooker for a period of time, half 
of the respondents had used the solar cooker on an average of twice 
a day. 

Overall, approximately 50% of the respondents were "very satisfied" with 
the solar cooker and some 40% were "somewhat satisfied". 

Reasons for .being "very satisfied" with the solar cooker were that: 
0 

0 

the solar cooker cooked well and without problems; and 
they spent less money on fuel. 

The reasons' for respondents being "somewhat satisfied" were that: 
0 the solar cooker could not be used when it rained; 
0 that the pot holder was not sturdy enough to support a heavy 

pot; and 
only one item could be cooked at a time. 0 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

In addition, reasons for liking the solar cooker included: 
0 how clean solar energy was when compared to cooking with 

charcoal or wood; 
how economical the cooker was in reducing the amount of 
charcoal purchased each week; and 
how environmentally friendly the cooker was in reducing the 
need to use trees as fuel. .. 

Half of all respondents' dislikes were related to the cooker's features. 
Users stated that: 
0 the cooker's pot holder was not sturdy enough to hold 

large pots well; 
0 

0 

0 

the cooker could not cook a number of meals all at the 
same time; 
the cooker took too long to heat up and cook on a cloudy day; 
and 
the cooker did not work on a rainy day or at night. 

Suggestions given by respondents to improve the 'solar cooker included: 
0 making the pot holder sturdier; 
0 making the solar cooker smaller so that .women could carry it; 

0 

and 
providing a system to store the solar energy for later use. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

When respondents were asked about the amount of time it took to 
cook meals with the solar cooker as compared to the method they were 
using before, half of the respondents agreed that it took about the same 
time. 

' Respondents were asked if they had noticed any differences in the food 
. cooked per se when using the solar cooker. Respondents mentioned 

that: 
0 

0 

the food smelled better, cooked better; tasted better, and 
there was no residual smoke odor on clothes. 

The advantages & using the solar cooker given by respondents were: 

that it was economical, 
that they did not have to watch and tend to the cooker, 
that the cooker was hygienic and clean while cooking. 

The reasons for continuing to use the Sundyne cooker were similar to 
the reasons mentioned above. 

Respondents were asked at what price would they buy the Sundyne 
Solar Cooker. Two thirds of the respondents said they would buy the 
solar cooker at a price ranging between $30 and $50 dollars. This is 

significant from a country With an approk-ate $300 per capita GNP. 
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SUNDYNE HOME USE TEST 

HAITI 1991-1993 

IV. KEYFINDINGS 
0 Users need to be properly instructed in the use of the Sundyne Solar 

Cooker. 
Users appreciated the use of solar energy as an alternative to cutting 
trees for fuel. 
Users appreciated the improvements in their q u a l i ~  of life that the 

0 

0 

Sundyne Cooker brought. . 

- Users didn’t have to spend as much of their limited resources 

Users had more free time to do other things not having to 

Users enjoyed better tasting food. 
Users were very satisfied with the overall cleanliness in cooking 

on fuel. 
- 

collect and carry wood (charcoal), nor tend to the cooking fie. 
- 
- 

with’ the solar cooker; no’unpleasant odors or soot. 
0 Users would like to see some improvements in the cooker’s features. 

- A stronger, sturdier pot holder to hold larger, heavier pots. 
Overall size and weight reduction in order for women to the 

A pot holder able to hold more than one pot for cooking more 

- 
carry the unit. 

- 
than one item at a time. 

SUNDYNE. SUM\10-12-94\Lrg\rh 1 
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SIYAlT OU : 

mourn: 
NDrIERo'IPEFDN: 

REspoNsAB I(ESYON DAT : 

kanpayi kap chikh6 kon'n mach6 a. Kanpeyl a p  vinpou van'n awn. Men ta rermen 

m d 6  ou d6 ou twa kesyon. 

A. Esk6 s6 toujou ou merpn ki Mt w 6  nan key la? 

. -1 

. .  
B. K i  kot6 ou pit0 kwit rranje a? 0.1 f& mnj6 a pi souvan andedan key o ma p~ lakou? 

r. 

, 
1 .  

! '  

r '  
b .  

(6 - 7) 
D. Konbyen ladan yo f&t  pou mnj6 cho? (SI CE EaJENs KE.YON M, KESYON F'INI). 

(8 - 9) 
G ou kwit m9nj8 nan lakou, .ak ki dif6 ou s&? 
lo- 1. ( 1 chabon 

2. ( ) m a  
3. ( ) L o t m P Y  (DIM SAL YE TANPRI) 

(11 - 12) . Kot6 ou kon j w e n  ni? 

( S I m N A N R E P O N ~ X I S E L I A ~ , M A M l E L K E m O N M A N D E L K E S Y O N 3 ,  4, 5 , 6 , .  
7. SI LI PA GE3 F W  AC€rl'E, AIE DIREK NAN KESYON NIMw[) 8). 

L 

1. 
I I  

I .  1 
2. 

L. 

3. 

4. 

5. 
6. 

Ki kantite ou toujou aCht8T (13 - 14) 
Konbyen tan li f& ou? (15 - 16) 
Konbyen ou &e pou li? (71 - 18) ! I  

I.. J Esk6 li dlficil pou j w e n ?  

lg- 1.. ( 1 w i  
2. ( 1 Non 

7. Pou ki sa li pa f a i l  
mnd6 moun nan kesyon f;1"9, 10, 11). achte? ( S i  s6 chch6 yo chach6 bwa a o swa chabon an, ' 

. .  
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(23) 

(24) 

8. Konbyen tan ou pranpou sanbl6 bwa a? 

9.  onb by en jou bwa sila s5-d pou lwit manje? 

10. Esk6 11 dlfisll pou j w e n  bagay p u  M t  4 4  a? 

25- 1. ( 1 W I  2. (  an (AZENANKESYONNIMERD 121 

11. pouki sa 11 pa f a l l  pou j w e n  bagay pou mt r n 6 ?  

(28: 

I :  
I' 
t .  

12 A. Ki 18 ou kon lwLt manj6 cho pou farmi ou? S I  nap pal6 d6 jou nan senen MN ta 
di .... . ... ... .. . , (GADE LTS IA)? (SI W PIJS PASE YON FWA) Ki manj6 ki pi 
enpotan pou fami ou la  jmen an? 

(SI W PI3S PAS3 YON FWL) KI 16s la dan yo ki mnJ6 p i  enpotan ~ O U  f d  ou 
13B. NanSemdiakMnranchkil??ouMtm9nj6Cb? Annougad6B1IsBl"lb(GADELTSIA) 

lansamdiakD+X3nCh? 

12 C. Ki 18 lan jounin an ou kon lwit? (GAiE MANTE KI PAIE NAN KEsYoN 12 A. AK 12 B.) 

K I I E K X R J W  

Avan jou 

Grarmmten : 

dlz?? 

Mldl 

V?? katr?? 

ASWE? . 

Ian nwit 

KESYON 12 A 
JOU IA'sEME1y 

KIIE mlFwrAN 
2 9 - 3 0 -  

1, 1 .l. ( 1 

2 . 0  2 . 0  

3 . 0  3 . 0  

IEKIPI 

: 4 . 0  4 . 0  

: 6 . 0 - 6 . 0 .  

: 7.0 7.0 
.' 

KESYON 12 B 
JOU IA SEMEN 

: KIIE- 
31- 32: 

1 . 0  1 . 0  

: 2 . 0  2. 0 
: 3 . 0  3. 0 
: 4 . 0  4. 0 
: 5 . 0  5. 0 
: 6 . 0  6. 0 
: 7.0 7. 0 

IEKIPI 

-- 

KEmoN 12 C 

T A N W A  
PRPNPOUMJIT 
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14. Esk6 6u kontan Jan ou kwit nmj6 a? Ki sa m u  ta kab mike? .. 

7- 1. ( ) 0.1 kontananpil 
2. ( ) Ou p l i  mu men kontan 
3. ( ) O u p a k o n t a n d i t O u  

MEN YON IUl' JAN F W  Kwrr MANJE NAN LAKOU 

Nou pral pall6 ou d6 yon lo t  Jan p u  kwlt nmj6 nan lakou, san ou pa s6vi ni ak bwa, 
ni ak chabon o swa 16t bagay ki ta g q e n .  Ou d t 6  chodiE! a chita sou yon pi6 es+- 
si& 6 18 sa a lap kwit ak ChalE! soley la ki v in  cho kou dif6 16 gwo plat k1&6 sa a 
la rarnrssel (MI= MXM NAN FWI'RE A). 

15. -6 a, aprE! men f in  fE! ou w6 
=a? .  S a o u k a d i ?  

sa a, dim si ou pa ta remm hey6 aparey 

8- 1. ( 1 Ou tr& ent6r6s6 

2. ( 1 (x1 yon ti Jan entBr6s6 

16. Pal6 menbyenpou ki sa ou (BAY IiEpoNs KESYON 14). (x1 pa genanyw d6t p d i  
8ou sa? 

17. Sa m p i  pito nan r&ho soley la? Ou pa gen myen d6t pou di sou sa? 

I.. 
l., . 

L 

i! 

18. Sa ou pa rennen nan rkho soley la? Ou pa gen myen d6t pcu di sou sa? 

19. Si ou t 6  genyen yon r&n soley lakey ou, dim byen ...... (GJXIE LIS IA)? 

20. Ou sht d i  ou tap kontW6 s6vi kan mnerm ak bwa 0 swa chabon merm si oua s6v-l ak 
r&ho soley. ..Nan lespri ou ki Jan sa tap pas6? (PA LI LIS IA). 

lg- 1. ( 1 R h  soley 
2. ( 1 Janous6v-lkouli6a . 
3. ( 1 Tou de Janyo 
4 . 0  Oup-hcrmen 

21. Nou'ta rermn rMt ou yon recho soley pou 6s&6 li pandan'ka nwa. I6 ou khans6 
s& avE! li nap pas6 WE! ou pou gad6 Jan ou fE! avE! li. G sa a m p z 6  ou k& ti 
kesym pou h e n  sa ou r6is i  fE! a v a  r&n soley la. 

Esk6 ou vl6 ly~u tou kit6 yori r h  eley pou &&6? 



- 5 -  

r. 

I 
L.2 

I 

20 1°1 - 
1 2 3 4 ' 5  6 7 8 9 

11 12 13 14 15 16 17 18 19 

22- h u  ki sa ou pa vl6 6sq.6 li? sa ou ka di &? 

23 

24 

25 

Nou enti.r&6 anpil lan jan ou prdl s6vi ak r&o soley la. Ouap s M  av& li pou ou 
merm ak fami ou lakey ou. Tanpri pa pr6t6 pkon ni. Pa pot6 11 ale 16t kot6. F& 
yon .ian pou kinbe li yon kote pou anyen pa riv6 li. 

M%p touninvln w6 ou l6t s h  pou w6 si oupa gen ankenpvoblan lan s M  ak r&o 
soley la. k t0u p G f i t 6  pou poz6 ou k& ti kesyon. Ki Jou ki ta pi bon pou ou. 
Ki 1& tou ki ta p i  ban pou ou jou sa a. 

A4T: LE: 

Simka ou ta bezwen poz6 k& ti kesyon o sw8. ou ta bezwen yon mun rid6 ou pou's&~I 
ak r&o soley anvan dat sa a oua voy6 kanisyon bay 

IDl' DETAY 

23. Tanprl di men koslbyen mm kap viv lan kay la av& ou? 26 

27 24. pbu ki kantit6 kun ou & kwlt msnj6? . .  

28- 1. ()Famliselmn . .  2. ( 1  FarnrLaklbtmxrn ' 

. 25. Esk6 tout lll~un yo s6 farmi o swa ta gen 16t moun ki pa lan fanni a? 

29 26. Esk6 ou ta l  lml, tanprl 

27. Esk6 ouap travay yon kot6? 

ki Has 0;' t 6  &6? 

30- 1. ( 1 w i  
31 28. Ki kalit6 travay ou f&? 



(25-106) 
1st Callback 

NUM. OF QUES. 

NAME : 

I '  

i 

I '  
I 
L 

I .  

I.: 
I '  
i 
L ,  

[1 1 

1 :  b i  

~ ~~~ 

TELEPHONE: 

JNTERVIEWER: DATE: 

SCREENER 

Good (morning, afternoon, evening) Hello, my name is and last week I left you a 
solar cooker for you to try. 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

I. 

a .  

First of all, are you cooking with the solar cooker? 

2.( ) No . l.(. ) Yes -> (SKIP TO Q.5) 

Please tell me why you are not cooking with the solar cooker? (PROBE) Anything else? 

-c 

Do you plan to use the solar cooker or not? 

l.( ) Yes - > (SET APPOINTMENT DATE FOR FOLLOWING WEEK) 
2 . (  ) NO -- > (TERMINATE) 

Why don't you plan to cook with the solar cooker? (PROBE) Anything else? 

How satisfied would you say ybu are with the solar cooker? Would you say you are ... ..... (READ LIST)? 
. 1.( ) Very satisfied 

2.( ) Somewhat satisfied, or 
3.( ) Not at all satisfied 

Why do you say that you are (RESPONSE Q.5)? (PROBE) Anything else? 

~ _ _ _ _ _ ~  

--- 

What do you like about the solar cooker? (PROBE) Anything else? 

What do you dislike about the solar cooker? (PROBE) Anythi?g else? 

1 
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9 .  

10, 

11 * 

1 2  * 

13 .  

14 .  

15. 

Have you ever  taken  a p a r t  t h e  s o l a r  cooker,  o r  have you always l e f t  i t  s e t  up t h e  way 
i t  was g iven  t o  you? 

1. ( ) Took a p a r t  ' 
2. (  ) Did no t  t a k e  a p a r t  > (SKIP TO Q.14) 

Did you have any problems t ak ing  t h e  s o l a r  cooker a p a r t ?  

> (SKIP TO Q.12) 2 . (  ) No - l . (  ) Yes 

What problems d i d  you have t a k i n g  t h e  s o l a r  cooker a p a r t ?  (PROBE) Anything e l s e ?  

Did you have any problems p u t t i n g  t h e  s o l a r  cooker toge the r  aga in?  

l . (  ) Yes 2 . (  ) No ----> (SKIP TO Qi14)  

What problems d i d  you have when p u t t i n g  t h e  s o l a r  cooker t o g e t h e r  aga in?  
Anything else? 

(PROBE) 

Where do you keep t h e  s o l a r  cooker when you a r e  n o t  cooking wi th  i t? 

How many times; i n  an  average  day do you use t h e  s o l a r  cooker? 

16A. When do you u s u a l l y  cook your ho t  meals f o r  your family? Thinking f i r s t  of weekdays 
And of t h e s e  which one do you would you s a y  ....( READ LIST)? 

cons ide r  t o  be t h e  most impor tan t  occas ion  f o r  your family? 

16B. Now, when do you u s u a l l y  cook your hot  meals on t h e  weekends? Would you s a y  (READ 
LIST)? ( I F  MORE THAN ONE) and aggin ,  of t h e s e  which one do you cons ide r  t o  be t h e  
most impor tan t  meal bccas ion  f o r  'your fami ly  on t h e  weekends? 

( I F  MORE THAN ONE MEAL) 

16C. What time of t h e  day- do you u s u a l l y  cook (MEALS MENTIONED IN Q.l6A/16B)? 

Q.16A Q.16B 9.16C 

WEEKDAY WEEKEND 
MOST MOST TIME 

HEAL OCCASION - IMP WHEN - IMP OF COOKING 

Before  b reak fas t . .  ....... .l. ( .). ...... .1.( ). ...... .1.( ). ...... .1.( ) 
Breakfas t . .  .............. .2. ( ). ...... . 2 .  ( ). ...... .2. ( ). ...... .2. ( ) 
Morning snack ............. 3.( ) . . . . . . . .3 . (  ) .  ....... 3.( ) . . . . . . . . 3 . (  ) 
Lunch.. ................... 4.( ........ 4.( 1. ....... 4.( ) ........ 4.( ) 
Afternoon snack ........... 5.( 1. ....... 5.( )... 5.( ) 5.(  ) 
Dinner .................... 6. (  ) . . . . . . . . 6 . (  ). ....... 6.( ) . . . . . . . . 6 . (  ) 
Late  evening.. ........... .7 .  ( ). ...... .7.. ( ). ...... .7 .  ( ) .  ...... . 7 . (  ) 

..... ........ . 

2 
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i 

(CHECK EACH MEAL OCCASION HENTIONED IN Q.16A/Q.l6B) 

1 7 .  Which ho t  foods do you cook when p repa r ing  (HEAL) And what is t h e  average  
f o r  (FOOD)? That is, from t h e  time you put  t h e  food on tKe f i r e  or s t o v e  
is done, ready  t o  e a t .  

cooking t ime 
t o  t h e  t ime i t  

MEAL OCCASION - FOOD COOKING TIHE 

( ) Before  b r e a k f a s t  

( ) Breakfas t  

~~ 

( ) Morning snack 

( ) Lunch 

( ) Afternoon snack 

( ) Dinner 

(.. ) Late  evening 

3 
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1: 

18. In general, did you have any problems cooking with the solar cooker? 

l.( ) Yes 
2.( ) NO --- > (GO TO 4.20) 

19. What problems did you have when cooking with the solar cooker? (PROBE) Anything else? 

20. Would you recommend any changes or improvements to the solar cooker? 

1.( ) Yes 2 . (  ) NO -> (GO TO APPOINTHENT DATE) 

21. What do you recommend? (PROBE) Anything else? 

APPOINTMENT DATE 

I will be back in approximately 3 months, that is around ( ) When would it 
be a convenient time for me to visit you? DATE 

DATE Hour: 

Remember, if you need information or help with the solar cooker before I return, you 
can contact at 

4 
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Pat. No. 4,561,425 

The Fresnel reflecting lens is the heart of the Sundyne design. It is 48" in diameter 
and provides a focal region which is roughly spherical and about 6" in diameter. The 
center of this focal region is 30" from the center of the lens . 
In direct sunlight, the lens will bring a liter of water t o  a boil in about 14 minutes. 
This number varies from 12 to 17 minutes depending on the latitude and season of the 
year. 
In the focal region, the heat is sufficiently intense t o  fry bacon, eggs, meats, etc. in 
roughly the same time that is required when using the small burner on an electric 
range. 
The lens moves separately from the potholder. Small adjustments in the lens position 
are required every 20 to 30 minutes. Intermediate adjustments can be made by 
moving the potholder. 
The unit when disassembled can be packed in a 24" x 24" x 10" carton. 
Weight of the new model is 23 pounds in the carton. 
A new material for the lens is a result of effort under a DOE grant. A highly reflective 
aluminum with a transparent anodized coating replaces the steel lens with a vapor 
plated plastic as the reflective surface. This substitution adds to the reflectivity, 
decreases overall weight, and increases the weathering capability of the unit. 
In direct non diffised sunlight the Sundyne Solar Cooker is a very reasonable 
substitute for a gas or  electric single burner stove. 

FOR FURTHER INFORMATION CONTACT: 

S r n D r n E  C O M P r n  
988 Boulevard of the Arts, #212 

Sarasota, FL 34236 
Phone or Fax (813) 954-6562 


