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ABSTRACT 
 
 

The nonstop increment in the level of green house gas discharges and the expansion in fuel costs are the principle 

main thrusts behind endeavors to all the more viably use different wellsprings of sustainable power source. In 

numerous parts of the world, coordinate sun oriented radiation is viewed as a standout amongst the most 

forthcoming wellsprings of vitality. Among the distinctive vitality end utilizes, vitality for cooking is one of the 

essential and predominant end utilizes in creating nations. Vitality necessity for cooking represents 36% of 

aggregate essential vitality utilization in India. Henceforth, there is a basic requirement for the advancement of 

option, proper, reasonable method of cooking for use in creating nations. Sun based vitality is the most rich 

wellspring of vitality for every one of the types of life on the planet Earth. It is additionally the essential hotspot for 

every one of the wellsprings of vitality with the exception of Nuclear Energy. Be that as it may, the sunlight based 

innovation has not developed to the degree of the traditional wellsprings of vitality. It faces bunches of difficulties, 

for example, surprising expense, whimsical and eccentric in nature, requirement for capacity and low effectiveness. 

This venture goes for expanding the effectiveness of sunlight based board which prompts decrease in plant yield and 

by and large plant productivity. Sun based vitality is perfect and accessible in plenitude. Sun based innovations 

utilize the sun for arrangement of warmth, light and power. These are for mechanical and residential applications. 

With the disturbing rate of exhaustion of major regular vitality sources like oil, coal and gaseous petrol, combined 

with natural caused by the way toward bridling these vitality sources, it has turned into a critical need to put 

resources into sustainable power sources that can control the future adequately. The vitality capability of the sun is 

immenseThe test results exhibit the possibility of utilizing a stage change material as the capacity medium in sun 

oriented cookers, i.e. it is conceivable to cook the sustenance even at night with a sunlight based cooker having 

inactive warmth stockpiling. It additionally gives an about consistent plate temperature in the late night. The trial 

results have likewise been contrasted and those of a traditional sun oriented cooker. A historical introduction into 

the uses of solar energy is attempted followed by a description of the various types of collectors including flat-plate, 

compound parabolic, evacuated tube, parabolic trough, Fresnel lens, parabolic dish and heliostat field collectors. 

This is followed by an optical, thermal and thermodynamic analysis of the collectors and a description of the 

methods used to evaluate their performance. Typical applications of the various types of collectors are presented 

in order to show to the reader the extent of their applicability.
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1. Introduction 

Cooking is the real need for individuals everywhere throughout the world. It represents a noteworthy offer of vitality 

utilization in creating nations. Sun based vitality has increased further significance in the current worldwide 

exchanges on vitality and condition. As the world turns out to be more natural cognizant, there is a rising concern 

with respect to deforestation and finding sustainable power source choices to non-renewable energy sources. Right 
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now, sun oriented vitality is meeting the fundamental energyrequirements for an extensive level of the total populace 

especially in creating nations. Among the distinctive vitality end utilizes, vitality for cooking is one of the 

fundamental and overwhelming enduses in creating nations. Cooking with the sun has turned into a possibly suitable 

substitute for fuel-wood in food preparation in a significant part of the creating scene. Vitality prerequisites for 

cooking represent 36% of aggregate essential vitality utilization in India. The provincial and urban populace, depend 

predominantly, on non-business powers to meet their vitality needs. Sun oriented cooking is one conceivable 

arrangement yet its acknowledgment has been constrained halfway because of a few boundaries. Sun based cooker 

can't cook the nourishment in late night. That disadvantage can be understood by the capacity unit related with in a 

sun oriented cooker. With the goal that nourishment can be cook at late night. Sustainable power sources have these 

days pulled in more consideration because of the deficiency of petroleum products and their dirtying discharges. 

Sunlight based vitality is the most broadly accessible of all the sustainable power source assets However, it is 

irregular and inaccessible without fail. Warm vitality stockpiling (TES) is considered as a promising innovation to 

misuse sustainable power source and a compelling method to get the supply of vitality constantly and to manage the 

crisscross between vitality age and vitality request. It assumes a vital job in streamlining concentrated sun based 

power (CSP) innovation [4]. The last was considered as a standout amongst the most ideal and adaptable 

innovations to create power from sustainable power source. Besides, TES enhances the execution of vitality 

frameworks. TES can be put away as sensible, dormant or synthetic warmth stockpiling. It can likewise be put away 

by blends of sensible and latent warm capacity. Sensible warmth stockpiling (SHS) frameworks store. vitality by 

warming a capacity material without changing the stage, while the dormant warmth stockpiling (LHS) includes a 

stage progress (dissolving and hardening) of a stage change material (PCM). Concoction warm capacity is related 

with reversible synthetic response. LHS has a higher stockpiling thickness contrasted with the SHS, be that as it 

may, the PCMs are costly, requires a perplexing geometry and have short lifetime. Besides, the greater part of PCMs 

have low warm conductivity which backs off the warmth exchange rates amid charging and releasing procedure 

prompting complex warmth exchanger frameworks. This issue has prompted various examinations for  

enhancing heat exchange. Among these investigations, Almsater et al.used pivotally finned warmth channels, Peiro 

et al.used various PCMs setup rather than the single PCM, Zhao et al. what's more, Sobolciak et al. utilized paraffin 

and extended graphite and Huang et al. utilized metal blades with high warm conductivity to build warm exchange  

surface territories. 
 

 

2. Types of thermal energy storage  

• Sensible heat storage (SHS) 

• Latent heat storage (LHS) 

• Combination of SHS and LHS 

• Thermochemical heat storage 

• Cryogenic heat storage  

• PCM 

 

2.1 Sensible heat storage materials  
 

SHS materials attributes have been considered in a few application in the course of the most recent decades. SHS 

comprises in expanding the temperature of a capacity material (strong or fluid). Liquid salt, water, oil, steam, stone, 

block and cement are the most well-known capacity materials utilized in TES frameworks and are monetarily . Ataer 

expressed that the decision of a capacity material depends generally on the temperature level of the required 

application. For sensible TES materials, the most attractive attributes are high vitality thickness, great warm 

conductivity, concoction strength and high protection from warm cycling harm, naturally benevolent and low CO2 

discharge, high accessibility and minimal effort, low warm extension and little variety in the volume, long time 

benefit with a wide temperature extend and simple use.In sensible warmth stockpiling, vitality is capacity or 
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removed by warming or cooling a fluid or a strong which does not change its stage amid process. Sum on warmth 

store rely upon particular warmth of the medium, the temperature change and the measure of capacity material.  

 

Q =Ti ∫ Tf
  m Cp (Tf-Ti)  

 

          Q=heat stored 

          Ti=initial temperature 

          Tf=final temperature 

          M= mass of material 

         Cp=specific heat of material 

 
 

 

2.2 Cryogenic energy storage 
 

Cryogenic energy storage (CES) is the use of low temperature (cryogenic) liquids such as liquid air or liquid 

nitrogen as energy storage.
[1][2]

 Both cryogens have been used to power cars. The inventor Peter Dearman initially 

developed a liquid air car, and then used the technology he developed for grid energy storage. The technology is 

being piloted at a UK power station. 

 
 

2.3  Thermal energy storage 
 

Warm vitality stockpiling (TES) is accomplished with broadly contrasting innovations. Contingent upon the 

particular innovation, it enables abundance warm vitality to be put away and utilized hours, days, or months after the 

fact, at scales extending from individual process, building, multiuser-building, region, town, or district. Use models 

are the adjusting of vitality request among daytime and evening, putting away summer warm for winter warming, or 

winter cool for summer cooling (Seasonal warm vitality stockpiling). Capacity media incorporate water or ice-slush 

tanks, masses of local earth or bedrock got to with warmth exchangers by methods for boreholes, profound aquifers 

contained between impermeable strata; shallow, fixed pits loaded up with rock and water and protected at the best, 

and eutectic arrangements and stage change materials. Different wellsprings of warm vitality for capacity 

incorporate warmth or cool delivered with warmth pumps from off-top, bring down cost electric power, a training 

called crest shaving; warm from consolidated warmth and power (CHP) control plants; warm created by 

inexhaustible electrical vitality that surpasses matrix request and waste warmth from mechanical procedures. 

 

2.4Latent Heat  
 

 Inert warmth is the warmth discharged or consumed by a body or a thermodynamic framework amid a steady 

temperature process. An average precedent is a difference in condition of issue, i.e., the stage progress process amid 

which the temperature of the framework stays consistent despite the fact that warmth is ingested (or discharged) by 

the framework. The idle warmth that is related with liquefying a strong or solidifying a fluid is known as the warmth 

of combination. The inactive warmth that is related with vaporizing a fluid or a strong or gathering a vapor is known 

as the warmth of vaporization. 1.2 Latent Heat Storage System Latent warmth stockpiling can be accomplished 

through solid– strong, solid– fluid, solid– gas and liquid– gas stage changes. Solid– strong stage changes (see Box 1) 

are normally moderate making them an unrealistic type of capacity. Likewise, despite the fact that the liquid– gas 

stage change includes a higher warmth of change than solid– fluid advances, its application isn't reasonable as the 

warm capacity of the materials in gas stage requires vast volumes or high weights which make the framework mind 

boggling and illogical. In this way, the main stage change utilized for warm capacity is the solid– fluid change.  

 

 Stage Change Material A PCM is the core of any inert warmth stockpiling framework. Having a high dormant 

warmth isn't the main prerequisite to utilize a material as a warm vitality stockpiling material. The coveted PCM 

properties are: ï Melting point ought to be in the coveted temperature go. For instance, on the off chance that we 

need to consolidate PCM in building materials, at that point the dissolving purpose of the PCM ought to be around 

the required room temperature. ï High idle warmth of combination per unit volume to store more vitality in a given 

volume. ï High warm conductivity to help charging and releasing of vitality. ï Low changes in volume amid stage 

change and low vapor strain to maintain a strategic distance from control issues. ï Non-combustible and non-lethal. ï 

Chemically steady. ï Low expense and low control cost. 

https://en.wikipedia.org/wiki/Cryogenic
https://en.wikipedia.org/wiki/Liquid_air
https://en.wikipedia.org/wiki/Liquid_nitrogen
https://en.wikipedia.org/wiki/Liquid_nitrogen
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/Cryogenic_energy_storage#cite_note-engineer-1
https://en.wikipedia.org/wiki/Cryogenic_energy_storage#cite_note-engineer-1
https://en.wikipedia.org/wiki/Grid_energy_storage
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3. Criteria for design  

There are three primary angles that should be considered in the plan of a sun oriented warm vitality stockpiling 

framework: specialized properties, cost adequacy and natural effect. Phenomenal specialized properties are the key 

variables to guarantee the specialized possibility of a sun based warm vitality stockpiling framework. Right off the 

bat, a high warm capacity limit (sensible warmth, inactive warmth or synthetic vitality) is fundamental to diminish 

the framework volume and increment the framework productivity. Also, a great warmth exchange rate must be kept 

up between the warmth stockpiling material and warmth exchange liquid, to guarantee that warm vitality can be 

discharged/assimilated at the required speed. Thirdly, the capacity material needs great steadiness to keep away from 

concoction and mechanical debasement after a specific number of warm cycles. 

 

3.1 Materials 
 

The materials utilized for sun powered warm vitality stockpiling are arranged into three principle classifications as 

indicated by various capacity systems: sensible warmth stockpiling, idle warmth stockpiling and synthetic warmth 

stockpiling (with their capacity limit in rising request). Sensible warmth stockpiling is the most created innovation 

and there are an expansive number of minimal effort materials accessible [70– 72], yet it has the least stockpiling 

limit which fundamentally builds the framework measure. Inert warmth stockpiling has significantly higher capacity 

limit, however poor warmth exchange generally goes with if not utilizing heat exchange improvement. Substance 

stockpiling has the most astounding stockpiling limit, yet the accompanying issues confine its application: 

confounded reactors required for particular synthetic. 

 

 

4. Experimental setup 
 

Two business paraboloid based sun powered cookers have been chosen for the present investigation as delegate. 

Cooker An is of Chinese assembling [55] with f = 0.52 m, Dap = 1.4 m, Fig. 1. The reflector is developed from six 

divisions, framed by indistinguishable stamped thin steel sheets, clearly as a result of satellite recieving wires 

fabricating. They are secured by exceptionally reflecting cement plastic tape. It was altered to permit a redundant 

test battle by substituting the supporting stage by a more inflexible one, including a balancing apparatus for the 

cooking utensil, It focuses a large portion of the sun beams on a spot of a width littler than 0.25 m. Then again, 

Cooker B is an assortment of the short engaged SK-14 with indistinguishable opening width and f = 0.36 m, so the 

center point is inside the paraboloid, Fig. 2. The reflector is built from 24 anodized reflecting aluminum strips 

getting an unsupported flexed shape. The reflector spreads beams around the pot in what is called ''sun oriented 

flares''. All things considered for low sun oriented elevation point the sun powered beams light up the pot top, in this 

manner spreading heat input. It was tried without modifications.summarizes the essential parameters of the two 

cookers. 
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Fig-1 Cooker B in operation showing the focused sun on the utensil. (b) Insulating box closed and 

instrumentation. 

 

4.1 Principle of cooking 
 

Lof has depicted the standards of cooking. According to his standard, the vitality necessity is at greatest amid the 

sensible warming time frame. Warmth required for physical and concoction changes engaged with cooking is less. 

The vitality required for a particular cooking task isn't in every case all around characterized and can shift broadly 

with the cooking strategies utilized. Amid cooking, 20% of warmth is spent in conveying sustenance to bubbling 

temperature, 35% of warmth is spent in vaporization of water and 45% of warmth is spent in convection misfortunes 

from cooking utensils. Protecting the sides of the vessel and keeping the vessel secured with a cover can 

impressively decrease the warmth misfortunes. Along these lines, once the substance of the vessel have been 

sensibly warmed up to the cooking temperature, the speed of the cooking is basically free of the warmth rate, as long 

as warm misfortunes are provided. Therefore, contrasts in the time required to cook level with amounts of 

sustenance are for the most part because of various sensible warming periods. 
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Fig-2 Layout of Solar Cooker 

 

4.2 Advantages of Solar Cookers 

The greatest favorable position of sun based cookers is their eco-kind disposition. By utilizing one, you can 

relinquish your reliance on gas or power.  

•You can likewise keep up better air quality inside, lessen carbon monoxide emanations, appreciate cooler 

temperatures inside, and preserve more fuel by decreasing the requirement for cooling.  

•Solar cookers utilize no fuel. This spares cost and in addition diminishing natural harm caused by fuel utilize.  

•When sunlight based cookers are utilized outside, they don't contribute inside warmth, possibly sparing fuel costs 

for cooling too. Any sort of cooking may dissipate oil, oil, and other material into the air, thus there might be less 

cleanup. 

4.3 Drawbacks of Solar Cookers 

Cooking with sun oriented cookers clearly requires daylight, which makes it hard to use amid winter months and on 

blustery days. Cooking likewise takes a fundamentally longer time contrasted with traditional techniques.  

Sun based cookers are not as productive at holding heat as traditional cooking gadgets. Factors, for example, wind, 

rain, and snow can genuinely block task, and in such climate conditions, even after the nourishment is cooked, it will 

lose its glow rapidly. 
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4.4 Application 
 

The 1-D display created for convenient sun based cooking with PCM based warmth stockpiling uncovers 

conceivable propensities that must be affirmed with expanded experimentation and utilize. As indicated by the 

aligned model, its application to Madrid climatic conditions permits to infer that:  

• It is conceivable to cook the three dinners for a family utilizing the utensil model here proposed amid radiant days 

in summer and also in winter.  

• The ideal opportunity for moving the utensil inside for warmth maintenance does not appear to be basic, but rather 

in winter it ought to be performed around 2 h sooner than in summer.  

• Enhancing the successful conductivity of the PCM does not demonstrate a reasonable stockpiling advantage. 

 

 

5. CONCLUSIONS  

Cooking vitality assumes an essential job in maintainable vitality administration in Indian family units and also 

around the world. There are different choices to meet the end client needs utilizing both business Furthermore, non-

business energies. Customary fuel-wood use must be limited with the created sunlight based cookers. This will 

prompt decrease in human drudgery. Such an exertion won't just be valuable in enhancing the personal satisfaction 

yet in addition in natural security. This survey paper is centered around the accessible warm vitality stockpiling 

innovation for sun based cookers. With the capacity unit, sustenance can be cooked at late night, while late night 

cooking was impractical with an ordinary sun oriented cooker. So that, sunlight based cooker with capacity unit is 

extremely useful for the people and also for the vitality preservation. This paper shows the past and ebb and flow 

investigate in this specific field of vitality stockpiling for sunlight based cookers. This paper has checked on the 

cutting edge on sun powered warm applications, with the attention on the two center subsystems: sun oriented 

authorities and warm vitality stockpiling subsystems. The materials utilized for high-temperature warm vitality 

stockpiling frameworks have been thought about, and a correlation between various classifications of warm 

stockpiling frameworks has been introduced. Liquid salts with fantastic properties are viewed as the perfect 

materials for high-temperature warm capacity applications. Warmth exchange improvement is additionally 

fundamental to defeat the poor warmth move in these applications. 

 

6. REFERENCES  

[1]. R Polecat SD, Kumar D, Ramachandran M. Dissemination of cooking energy alternatives in India—a review.      

Renewable and Sustainable Energy Reviews 2005; 9:379–93.  

 

[2]. R Kreith F, Kreider JF. Principles of solar engineering. New York: McGraw-Hill; 1978. 

 

[3]. R J.C. Hadorn, Thermal energy storage for solar and low energy buildings, state of art by the IEA Solar Heating 

and Cooling Programme Task 32, 2005.  

 

[4]. R Ministry of Non-conventional Energy Sources. Annual report. New Delhi: Government of India. CGO         

Complex Lodi Road; 2007.  

 

[5]. www.google.org.com 

 

[6].www.youtube.com 

 

http://www.google.org.com/

