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Abstract 

 

Our project deals with the fabrication of a solar stored cook stove. No being can live without food. To cook the food heat energy 

is required. In the present scenario, to get the heat energy, liquefied petroleum gas, kerosene etc. are being used as fuel. These fuels 

are highly expensive. Solar energy can be used to cook food. Solar energy is available almost everywhere and is well economical 

too. Solar stored cook stove is used to cook food efficiently. This type of cooker is very much useful in rural areas where LPG or 

kerosene is hardly available and wood is used as an alternate fuel, which causes pollution and depletes the environment. The solar 

stored cook stove is fabricated in such a way that it can be used for cooking as well as storing heat energy. This type of solar cooker 

can be used in areas where sun light is available, almost everywhere. This cooker can be used for a long time and the cost involved 

in manufacturing this cooker is low, so that even a small family or a common man can afford it. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Sun is the primary source of energy and indeed all forms of the energy on the earth are derived from it. Everything in this universe 

is related to energy. Man uses energy for every action even when he sleeps. The magnitude of consumption of energy by man has 

been increasing as the rate of utilization has been increasing as the rate of utilization has progressed. The energy is essential in the 

world for, 

 Domestic activities, 

 Agricultural operations, 

 Lighting and water supply, 

 Industry, etc.  

Living standard of any country is measured through practical energy consumption of its population. The sources of energy are 

water, nuclear, soils petrol, soils, petrol, Diesel, etc. Hence in this project, we have fabricated a simple solar stored cook stove 

which uses the solar energy to generate heat which in turn is used for cooking food. Several basic types of solar cookers have been 

developed to date. These cookers are broadly divided into three types: 

 Direct or Focusing Type 

In these cookers some kind of solar energy concentrator is used which when directed towards the sun focuses the solar radiation 

on a focal point or area on which a cooking pot or frying pan is placed. In these cookers the convection heat loss from cooking 

vessel is large and the cooker utilizes only the direct solar radiation. 

 Indirect or Box Type 

In these cookers an insulated hot box (square, rectangular, cylindrical) painted black from inside with double-glazing is used. To 

enhance the solar radiation, plane sheet reflectors (single or multiple) are used. Here, the adjustment of cooker towards the sun is 

not so frequently required in the case of direct type solar cooker. This is a slow cooker and takes long time for cooking and many 

of the dishes cannot be prepared with this cooker. 
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 Advanced Type 

In these cookers, the problem of cooking outdoors is avoided to some extent. The cooking in some cases can either be done with 

stored heat or the solar heat is directly transferred to the cooking vessel in the kitchen. The cookers use either a flat piece or 

focusing collector, which collect the solar heat and transfer this to the cooking vessel. 

II. LITERATURE REVIEW 

Basically, there are 3 types of solar cookers available on the market:  

1) Box cookers  

2) Panel cookers  

3) Parabolic cookers  

 Box Cookers 

Solar box cookers (sometimes called solar ovens) are the most common and inexpensive type of solar cookers. These box cookers 

have a very simple construction and they are made of low cost materials. The outer box is often made of wood. The inner box is 

made of insulating material, which is covered with clear glass or with plastic, and often has a reflector of aluminum.  

 According to Solar Cooker International, solar box cookers cook at moderate temperatures and often can accommodate multiple 

pots. It can reach a temperature of 140˚ C.  The solar box cooker, like other solar cookers, needs direct sunshine to operate  and 

produces zero emission. However, the temperature is low and it cannot store and save solar heat for later use. Many non-profit 

organizations promote these cookers worldwide in order to help reduce fuel costs and to slow down deforestation caused by 

firewood collection and charcoal production. 

 Panel Cookers 

Panel cookers have a flat panel which reflects and focuses sunlight for cooking and heating. According to Solar Cooker 

International, panel cookers incorporate elements of box and curved concentrator cookers. They are simple and relatively 

inexpensive to buy or to produce. The "Box Kit" of Solar Cookers International is the most widely used solar cooker so far. The 

Box kit is a cheap solar cooker in which rice, pasta, lentils, vegetables, chicken, goat, baby food and pasteurized water can be 

prepared.  In bright sunlight the food is ready within 2-3 hours. The Box Kit is made of cardboard, lined with aluminum foil. A 

lightweight 4-litre, flat black painted pan is placed in the Box Kit, in a heat resistant plastic bag. The panel cooker is quite similar 

in operation to the solar box cooker. The same principles are employed but instead of an insulated box, panel cookers typically 

rely on a large (often multi-faceted) reflective panel. 

 Parabolic Solar Cookers 

In comparison to solar box and panel cookers, parabolic cookers (sometimes called curved concentrator cookers) can reach much 

higher temperatures and can cook more quickly, but require frequent adjustment and supervision for safe operation, according to 

Solar Cooker International. It needs more precision to focus the sunlight on the food in the pan. If the sunlight is not correctly 

focused on the food in the pan, the food will not be cooked well. 

III. WORKING PRINCIPLE AND DESIGN 

The main components of this project are: 

 Parabolic Reflector  

 Absorber 

 Absorber Surface Coating Material 

 Reflecting and refracting surfaces 

 Insulation 

 
Fig. 1: Sketch of the working model 
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 Parabolic Reflector 

Parabolic solar cookers concentrate sunlight to a single point. When this point is focused on the bottom of a pot, it can heat the pot 

quickly to very high temperatures which can often be comparable with the temperatures achieved in gas and charcoal grills. The 

material used in parabolic reflector is Galvanized magnesium nickel alloy. Magnesium nickel alloy was used due to its simplicity 

and easiness in cutting the material into the required shape and it has almost the same reflectivity of glass.  

 Absorber 

The material used for absorbing the heat obtained at the parabolic reflector is Copper tube. The factors on which the choice of 

Copper tube are: 

 Physical properties, such as the modules of elasticity, the melting point thermal inertia and the yield strength. 

 Cost of materials 

 Ease of fabrication 

 Corrosion resistance of the outer and inner surfaces to surroundings and heat transfer fluid respectively. 

 Energy effectiveness in use of material, for example, energy consumed to produce steel has been estimated to be 16500kg, for 

aluminum 141,000Kj/kg and for copper 93,000Kj/kg. 
Table - 1  

Parts used in the working model 

Sl. No. PARTS Qty. Material 

1 Parabolic Reflector 1 Alloy 

2 Frame 2 Mild steel 

3 Bolt and nut 20 Mild steel 

4 Copper tube 1 Copper 

5 Storage tank 1 Mild steel 

6 Stove plate 1 Copper 

 Absorber Cover (envelope) Materials 

The factors on which the choice of absorber cover materials depends are: 

 Optical properties such as the transmittance for visible light and opacity to infrared radiation. 

 Physical properties such as the coefficient of expansion and the melting and softening point. 

 Durability including degradation due to ultraviolet radiation. 

One or more transparent covers are employed to reduce connective and radiative heat losses from the absorber to the environment 

with minimum attenuation of incident solar radiation. Alloy and transparent plastic films are the two commonly used materials for 

the absorber cover material. Alloy covers up to a transmission of 95% has been manufactured. Better performance is achieved by 

minimizing the iron content to reduce the absorption and by etching the surface to minimize reflection. The advantages of using 

an Alloy cove compared to the plastic film covers are that: 

 Alloy is self-supporting 

 Alloy is generally opaque to thermal radiation from the absorber and  

 Is exceptionally resistant to long duration weathering processes. 

 Insulation on the Non-Irradiated Portion of the Absorber 

Non-irradiated portions of the absorbers in solar concentrators must be insulated to minimize heat losses. High temperature 

chemical stability, cost-effectiveness, prolonged weathering; toxicity, smoke development and flame spread properties are the 

important considerations besides the thermal insulation properties for insulating materials. Some of the commonly used insulation 

materials are fiberglass with and without binder. Ceramic and mineral fiber blankets, calcium silicate, urea formaldehyde foam 

and urethane foam. 

IV. WORKING PRINCIPLE 

The solar rays penetrate through the glass covers and absorbed by a copper tube plate kept at the solar heating point. The solar rays 

entering the plate are converted into thermal energy, which pass through the copper tube. The other end of the tube is connected 

with the heat storage tank. There is a refrigerant gas (R134) is used to absorb the heat of the solar energy inside the copper tube. 

The copper plate gets heated by the solar reflected rays, and then the copper tube is also gets heat. The heated gas is turn into the 

heat storage tank and the tank has a pipe filled with the wax for storing of heat. 

Insulating materials like glass wool, paddy husk, saw dust or other insulating materials are filled in the space between the 

blackened surfaces of the tank, and the temperature inside the box starts increases gradually. The cooking stove spotted at the out 

end of the heat pipe, get heat energy and the food will be cooked in a certain period of time depending upon the intensity of solar 

radiation and the material of insulation provided. 
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 Advantages 

 Fuel can be saved using solar cooker. 

 No smoke is produced. 

 No risk of accidents. 

 By using double reflector more rays are reflected on the transparent glass than that of single reflected cooker. 

 As in the box type solar cooker, the container is closed, so no heat loss occurs and cooking is done quickly than the dish type 

solar cooker. 

 The glass can be tilted at any angle to make the rays to fall on the container. 

 Disadvantages 

 During rainy season the efficiency of the cooker may be less. 

 It should be adjusted at regular interval with respect to the angle of incidence. 

 Applications 

 Domestic Applications 

V. MODELLING AND FABRICATION 

 Modelling 

 
Fig. 2: Dimensions of Various Components 

 Parabolic Reflector 

Stand: 

Base Height               = 300 mm 

Stand Height             = 850 mm 

 Reflector 

Reflector Radius       = 300 mm 

 Heat Exchanger 

Box Length           = 400 mm 

Stand Base Length    = 400 mm 

Box Height               = 250 mm 

 Copper Plate 

Length of Plate         = 250 mm 
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Fig. 3: Assembled View 

 
Fig. 4: Final Product 

 Fabrication 

We did our fabrication works for the project in a workshop for 10 days continuously. Many of the basic manufacturing operations 

like metal cutting, sawing, welding, drilling was done to manufacture our project. The manufacturing of various parts/components 

in our project is explained below 

 Copper Tube 

Copper tube was specifically choosing for our project, such that the heat transfer rate of copper is high and also due to low cost. 

The copper tube was purchased at length of 6 meter, which then we further cut the copper tube into three different sections with 
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length of 2 meter each in order to transfer heat from the parabolic dish to the Hot plate (where cooking can be done), from the plate 

to the Heat Exchanger and finally connecting the tube placed on the parabolic dish. 

 First we wounded two sections of the copper tube in a circular shape in order to place, one at the focal point of the parabolic 

dish (so that maximum heat would concentrate at the focus and the copper tube would transfer maximum heat towards the heat 

exchanger) and the other wounded section above the heat exchanger where we can boil what we want.   

 The remaining copper tube was wounded around a cylinder such that the copper tube would be having the shape of a helical 

spring. This portion would be placed inside the heat exchanger in order to pass the heat into the heat exchanger where storage is 

done (Parafin wax would be surrounding the coil inside the heat exchanger in order to absorb the heat). 

 The copper tubes which have been wounded were welded (gas welding) and joined together to form a closed loop. Then we 

vacuumed the entire copper for about 20 minutes with a motor, and then filled the copper tube approximately 75% to 80% of 

refrigerant R-134a such that the flow of refrigerant takes place smoothly.   

 After filling the copper tube with Refrigerant, its assembled accordingly. 

 Frame 

The Frame is made up of Mild Steel up to a height of 1150mm for supporting the Heat Exchanger, and the parabolic dish is placed 

on another frame which is at an altitude of 800mm from the ground. After purchasing the frame material, the frame was cut by 

sawing machine according to the required height. After cutting and shaping the material the frame was developed/formed by 

welding (arc welding) each parts. 

 The reason for selecting two different frame heights for heat exchanger and parabolic dish is to ensure proper flow of refrigerant 

inside the copper tube as the condition of the refrigerant changes from liquid to vapour and the cycle to take place continuously 

the height of the frame had to be varied. 

 Storage Tank 

Storage tank is one of the most vital parts of our project design. It stores the heat energy and hence makes our project indeed a 

stored solar cook stove. Storage tank is fully made of mild steel. For fabricating it we first we brought mild steel sheet of the 

required dimensions as suggested in the design phase. Then we took it to the workshop and started working on it. First of all, we 

marked and cut metal sheet into rectangular pieces of required dimension. The cutting operation was done by using sawing 

machine. It has circular saw blade which operated with motor and it cuts metal pieces especially sheets into required dimensions.  

After cutting the pieces, they are welded together into a double walled rectangular box with arc welding the edges. Before 

welding the top portion, silk wool, insulating materials is filled into all the sides of the box to prevent the heat loss from the tank. 

The space between the double walls on all sides of the box is 3cm. only the top portion of the box is single walled and it’s not 

insulated. 

 The top metal piece of the box is drilled to make the hole for passing the copper tube through it.  After inserting the wounded 

copper tube and filling the remaining space with the paraffin wax, the top of the storage box is screwed tightly and the storage box 

was ready for our use. 

 Solar Concentrator / Parabolic Dish 

Development of the concentrator involved extensive investigation of materials, structural design, and assembly processes. 

Magnesium was selected as the structural and parabolic surface material. Three properties of magnesium make it an ideal material 

for this application: its strength-weight ratio, creep properties, and formability at low temperatures. Magnesium can be easily 

formed over a die heated to 260˚C (500˚F) by using only a vacuum to pull the material into shape.  

Magnesium does not warp or distort during cooling after it has been formed. The concentrator surface consists of 12 identical 

petals, or segments. Each segment is 30° of the parabola. The segments are formed from standard stock 0. 051-centimeter- (0.020-

in. -) thick magnesium sheet. Finished thickness is approximately 0. 043 centimetres (0.017 in.). The concentrator segments were 

rough cut from 0.050-centimeter- (0.020-in. -) thick magnesium sheet and were approximately 2.5 centimetres (1 in.) oversize on 

all exterior dimensions. The sheet was lapped before it was cut in order to smooth the surface.  

The sheet was then placed lapped side down on the die and taped in place with special high-temperature tape to form a vacuum 

seal. A locating pin was used to allow accurate placement for later trimming. The hub was placed in the centre and the radial struts 

were assembled. All the bolt holes were drilled. Bolts were used to temporarily position the parts. The concentrator is completely 

self-supporting, with a specific weight of only 1. 6 kg/m (0. 32 Ibm/ft). With the fabrication and assembly techniques developed, 

magnesium is an ideal material for this application, although other materials such as aluminium, plastics, or glass could be used. 

To find the focal length of the parabolic reflector  

Calculating the correct focal point of you dish is important since the heat is concentrated at the focal point. To calculate the 

Focal point (F) of the dish, we need to measure the diameter (D) and depth (d) of the dish.   
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Fig. 5: Parabolic Dish 

Diameter of the dish (D)    = 100cm 

Depth of the dish (d)        = 25cm 

Focal length          =   D2/16d  

                              =  1002/16*25 

                           = 25cm 

VI. CONCLUSIONS 

This project work has provided us an excellent opportunity and experience, to use our limited knowledge. We gained a lot of 

practical knowledge regarding, planning, purchasing, assembling and machining while doing this project work. We feel that the 

project work is a good solution to bridge the gates between the institution and the industries. Thus we have developed a “STORED 

ENERGY SOLAR COOK STOVE” which helps to cook all types of food effectively in a very short time. Also an alternative fuel 

for conventional LPG or kerosene is found out which may save the fuel for future generations. By using more techniques, they can 

be modified and developed according to the applications. 

We could improve the efficiency of our design by adding more technology and make it more viable. Some of them are  

 Insulting the copper tube to minimize the heat loss during the flow 

 Adding a PCM ball in the centre of the dish to attain much higher temperature. 

 Adding a sun tracking system to effectively harvest the maximum solar energy. 

 Disadvantages 

 During rainy season the efficiency of the cooker may be less.  

 It should be adjusted at regular interval with respect to the angle of incidence of the sun. 
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