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CHAPTER 1 

INTRODUCTION 

 

Energy is the prime mover of economic growth and is vital to the sustenance of a 

modern economy. Future economic growth crucially depends on the long-term 

availability of energy from source that is affordable, accessible and environmentally 

friendly. 

 

India ranks sixth in the world in total energy consumption and needs to accelerate 

the development of the sector to meet its growth aspirations. The country, though rich in 

coal and abundantly endowed with energy in the form of solar, wind, hydro and bio-

energy has very small hydrocarbon reserves (0.4% of the world’s reserve). India, like 

many other developing countries, is a net importer of energy, more than 25 percent of 

primary energy needs being met through imports mainly in the form of crude oil and 

natural gas. The rising oil import bill has been the focus of serious concerns due to the 

pressure it has placed on scarce foreign exchange resources and is also largely 

responsible for energy supply shortages. The sub-optimal consumption of commercial 

energy adversely affects the productive sectors, which in turn hampers economic growth. 

 

Energy related environmental problems Energy are considered a prime agent in 

the generation of wealth and a significant factor in economic development. The 

importance of energy in economic development is recognized universally and historical 

data verify that there is a strong relationship between the availability of energy and 

economic activity. Although at the early 70s, after the oil crisis, the concern was on the 

cost of energy, during the past two decades, the risk and reality of environmental 

degradation have become more apparent. The growing evidence of environmental 

problems is due to a combination of several factors since the environmental impact of 

human activities has grown dramatically. This is due to the increase of the world 

population, energy consumption and industrial activities. Achieving solutions to 

environmental problems that humanity faces today requires long-term potential actions 
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for sustainable development. In this respect, renewable energy resources appear to be one 

of the most efficient and effective solutions. 

  

One of the most widely accepted definitions of sustainable development is: 

“development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs”. There are many factors that can help to 

achieve sustainable development. Today, one of the main factors that must be considered 

is energy and one of the most important issues is the requirement for a supply of energy 

that is fully sustainable. A secure supply of energy is generally agreed to be a necessary, 

but not a sufficient requirement for development within a society.  

 

Furthermore, for a sustainable development within a society it is required that a 

sustainable supply of energy and effective and efficient utilization of energy resources are 

secured. Such a supply in the long-term should be readily available at reasonable cost, be 

sustainable and be able to be utilized for all the required tasks without causing negative 

societal impacts. This is why there is a close connection between renewable sources of 

energy and sustainable development. Pollution depends on energy consumption.  

Today the world daily oil consumption is 76 million barrels. Despite the well-known 

consequences of fossil fuel combustion on the environment, this is expected to increase to 

123 million barrels per day by the year 2025. There are a large number of factors which 

are significant in the determination of the future level of the energy consumption and 

production. Such factors include population growth, economic performance, consumer 

tastes and technological developments 

 

1.1 THE SUN’S ENERGY 

 

The sun, our solar singular source emits energy as electromagnetic radiation at an 

extremely and large relatively constant rate, 24 hours per day, 365 days of a year .The 

sun is a sphere of intensely hot gaseous matter with a diameter of 1.39 x 109 m. The solar 

energy strikes our planet a mere 8 min and 20 s after leaving the giant furnace, the sun 

which is 1.5 x1011 m away. The sun has an effective blackbody temperature of 5762 K. 
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 The temperature in the central region is much higher and it is estimated at 8 x 106 

to 40 x 106 K. In effect the sun is a continuous fusion reactor in which hydrogen is turned 

into helium. The sun’s total energy output is 3.8 x 1020 MW which is equal to 63 MW/m2 

of the sun’s surface. This energy radiates outwards in all directions. Only a tiny fraction, 

1.7 x 1014 kW, of the total radiation emitted is intercepted by the earth. However, even 

with this small fraction it is estimated that 30 min of solar radiation falling on earth is 

equal to the world energy demand for one year. Man realized that a good use of solar 

energy is in his benefit, from the prehistoric times.  

 

The man’s greatest engineering achievements, was built as a stairway to the sun. 

Basically, all the forms of energy in the world as we know it are solar in origin. Oil, coal, 

natural gas and woods were originally produced by photosynthetic processes, followed by 

complex chemical reactions in which decaying vegetation was subjected to very high 

temperatures and pressures over a long period of time. Even the wind and tide energy 

have a solar origin since they are caused by differences in temperature in various regions 

of the earth. The greatest advantage of solar energy as compared with other forms of 

energy is that it is clean and can be supplied without any environmental pollution. Over 

the past century fossil fuels have provided most of our energy because these are much 

cheaper and more convenient than energy from alternative energy sources, and until 

recently environmental pollution has been of little concern. 

 

.In addition to the thousands of ways in which the sun’s energy has been used by 

both nature and man through time, to grow food or dry clothes, it has also been 

deliberately harnessed to perform a number of other jobs. Solar energy is used to heat and 

cool buildings (both active and passive), to heat water for domestic and industrial uses, to 

heat swimming pools, to power refrigerators, to operate engines and pumps, to desalinate 

water for drinking purposes, to generate electricity, for chemistry applications, and many 

more. The objective of this paper is to present the CPC collectors used to harness solar 

energy, their thermal analysis and performance, and a view of applications. There are 

many alternative energy sources which can be used instead of fossil fuels. The decision 

as to what type of energy source should be utilized must, in each case, is made on the 
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basis of economic, environmental and safety considerations. Because of the desirable 

environmental and safety aspects it is widely believed that solar energy should be utilized 

instead of other alternative energy forms, even when the costs involved are slightly 

higher. 

 

Furthermore, governmental policies concerning energy and developments in the 

world energy markets will certainly play a key role in the future level and pattern of 

energy production and consumption. Another parameter to be considered is the world 

population. This is expected to double by the middle of this century and as economic 

development will certainly continue to grow, the global demand for energy is expected to 

increase. Today much evidence exists, which suggests that the future of our planet and of 

the generations to come will be negatively impacted if humans keep degrading the 

environment. Currently, three environmental problems are internationally known; these 

are the acid precipitation, the stratospheric ozone depletion, and the global climate 

change. It can be reduced by utilizing the renewable energy in the form of solar. 

 

Fig. 1.1: Sun’s irradiance on earth 

The surface temperature of the sun is around 6000 K. The centre of the sun is very 

much hot, at around 20,000,000 K. For solar thermal considerations, it is adequate to 

consider the sun as a blackbody radiator at the surface temperature. However, the 

radiation emitted from the sun comes from a number of layers of different temperatures, 



 7 

which emit and absorb radiation of varying wavelengths. The radiated energy that 

reaches the earth from the sun has different intensities at different wavelengths. Figure 

compares the energy distribution one would expect from a perfect 6000 K black body at 

the mean earth-sun distance with that actually reaching the earth outside the atmosphere 

and on the ground. Air mass (AM) refers to the path length of sunlight through the 

atmosphere, and is approximated by 1/cos (θ), where the sun is at an angle to vertical. Air 

Mass Zero (AM0) is the spectral distribution of sunlight outside the atmosphere, and has 

an integrated value of1366.1 W.m-2.For some wavelengths, atmospheric gases such as 

ozone, O2, H2O, and CO2 strongly absorb light. This causes the absorption bands 

apparent in Figure 1.1. Other sources of energy reduction include scattering by molecules 

in the atmosphere, and scattering by aerosols and dust particles. By the time light reaches 

the earth, the total energy density is about 970 W.m-2 for Air Mass 1.5. 1000 W.m-2 has 

become the standard for photovoltaic work. 

 

The potential for more energy conservation has received increased attention 

recently as a potential contributor to the balancing of energy supply and demand as 

energy supplies become tighter and price rise. Renewable technologies are projected to 

grow slowly because of the relatively low costs of fossil-fired generation and because 

competitive electricity markets favor less capital-intensive technologies in the 

competition for new capacity. 

 

1.2 SOLAR THERMAL POWER SYSTEM 

 

Fig. 1.2: Simple solar power conversion system 
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Conversion of solar to mechanical and electrical energy has been the objective of 

experiments for more than a century, the idea is to use concentrating collectors to 

produce and supply steam to heat engines. The process of conversion of solar to 

mechanical and electrical energy by thermal means is fundamentally similar to the 

traditional thermal processes. These systems differ from the ones considered so far as 

these operate at much higher temperatures. This section is concerned with generation of 

mechanical and electrical energy from solar energy by processes based mainly on 

concentrating collectors and heat engines.  

The basic process for conversion of solar to mechanical energy is shown 

schematically in Figure 1.2. Energy is collected by concentrating collectors, stored (if 

appropriate), and used to operate a heat engine. The efficiency of the heat engine 

increases as its operating temperature increases. The maximum operating temperature of 

stationary collectors is low relative to desirable input temperatures of heat engines, 

therefore concentrating collectors are used exclusively for such applications.  

In general, if solar energy conversion systems are connected to a large electrical 

transmission grid, no storage or auxiliary energy supply is needed. If the solar conversion 

system is the only source of electricity, storage and auxiliary energy supply are usually 

both incorporated. If the thermal route is chosen, storage of heat rather than electricity 

may be used to extend the operating time of the system. Auxiliary energy may either be 

supplied either as heat before the power conversion system, or as a electricity after it, if 

the photovoltaic route is chosen, extra electricity may be stored usually in storage 

batteries, thereby extending the operating time of the system. For auxiliary power, an 

external electricity source is the only choice for photovoltaic systems. 

 

1.3 SOLAR COLLECTOR  

 

The Solar collector is the key element in a solar energy system. It is also a novel 

technology area that requires new understandings in order to make captured solar energy 

a viable energy source for the future. The function of a solar collector is simple; it 

intercepts incoming insolation and changes it into a useable form of energy that can be 

applied to meet a specified demand. 
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1.3.1 Concentrating collectors: 

When higher temperature is required, concentrating collector is used. Solar energy 

falling on a large reflective surface is reflected onto a smaller area before it is converted 

into heat. This is done so that the surface absorbing the concentrated energy is smaller 

than the surface capturing energy and therefore can attain higher temperatures before heat 

loss due to radiation and convection wastes the energy that has been collected.  

 

1.3.2 Compound parabolic concentrator (CPC) collectors 

The Compound Parabolic Concentrator (CPC) collector is a non-imaging like a 

Flat plate collector that requires minimum tracking. The CPC is known for its ability to 

collect and concentrate solar radiation within a given acceptance angle. Because of the 

CPC’s acceptance angle for radiation, minimum tracking is necessary. Depending on the 

concentration ratio (C), the CPC is thus able to use non-direct solar radiation, which can 

be an important consideration in hazy sky conditions. A concentration ratio up to 10 can 

be achieved in a non tracking mode. This can result in cost saving and simplification or 

elimination of tracking. The CPC is one of a class of concentrators known as ideal 

concentrators. 

The CPC consist of parabolic reflectors that funnel the radiation from aperture to 

absorber. The right and left halves belong to different parabolas, as expressed by the 

name CPC.  Concentration is obtained by reflection or refraction of solar radiation by the 

use of mirrors or lens. The reflected or refracted light is concentrated in a focal zone, thus 

increasing the energy flux in the receiving target. In the terminology of concentrating 

collectors, the aperture area is the area of the collector that intercepts solar radiation, and 

the receiver area is the area of the target receiver. Any radiation entering the aperture at 

angles a will be reflected to the receiver by the secularly reflecting parabolic reflectors. 

 

1.3.3 Effect of truncation on compound parabolic concentrator (CPC) 

The slopes of the upper ends of the CPC are parallel to the midplane of the 

collector. Because of this, the upper ends of a CPC contribute little to the radiation 

reaching the receiver; they can be cut off, thus forming a shorter version of the CPC. The 

truncation of a CPC does not affect its acceptance angle, but its concentration will 
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certainly change. Reduction in concentration due to truncation of a CPC will be partially 

compensated by the additional light that can spill down the truncated reflector from 

outside the acceptance angle. 

 

1.4 SOLAR COOKING 

 

Cooking is major necessity for people all over the world. With an increase in 

population and a decrease in available fuels such as wood and coal in developing 

countries, the need for alternative cooking methods has increased. Cooking accounts for a 

major share of energy consumption in developing countries. The cutting of firewood 

causes deforestation that leads to desertification. The problem of energy cost and its 

continuous increase made people, not only in rural areas and villages but also in cities, 

accept the use of alternative energy sources. Fortunately, India is blessed with abundant 

solar radiation. India, being a tropical country, has tremendous potential for utilizing 

solar thermal energy. The average solar radiation in India is 4–7 kWh/m2/day with 300 

clear sunny days in a year. 

 

Solar cookers are an alternative to conventional methods such as wood-fires and 

coal-fires.  They provide usable heat for cooking and pasteurizing water, without the 

harmful side effects such as smoke inhalation that nonrenewable sources create. 

 

Solar cookers are ideal because they rely on the sun’s free energy which is abundant 

in many of the world’s poorest countries. The use of solar cookers would help in 

conservation of conventional fuels, such as firewood, animal dung and agricultural 

residues in rural areas of India, and liquid petroleum gas (LPG), kerosene, electricity and 

coal in the urban districts. Conservation of firewood helps in preserving the ecosystems, 

and animal residues could be used as fertilizer, which could aid in the increase of 

production of agricultural products. Moreover, the use of the solar cooker would result in 

the reduction of the release of CO2 into the environment. 
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With the increase in energy prices & decrease in availability of wood, use of Solar 

Cooker is increasing. But even with the increase in use of Solar Cookers, not much 

entrepreneurs are coming in this field.  

The main reasons behind increase in popularity of Solar Cooker are as follows:     

➢ The food prepared in the cooker is more nutritious & delicious.  

➢ Increase in energy prices.  

➢ Decrease in availability of fuels.  

The cooking time and temperature in a solar cooker depends upon:  

➢ The season ambient temperature is more in the summer than in the winter. 

Hence, the cooking is faster in the summer.  

➢ Time of day when cooking material is put in the cooker. The best time of 

day is between 11.00 am - 02.00 pm.  

➢ Type of food (soft or hard)  

➢ Cooking utensils of thin metal with tight lids and painted a dull black 

outside, cook 

 

Advantages of Solar Cooking Oven 

1. Cooking is done with only sunshine, hence, there is no need of firewood or fuel.  

2. There is no recurring cost.  

3. There is no open fire or smoke. There is no pollution of pots, house or atmosphere.  

4. Cooking is easy as there is no need to stir or watch during cooking, hence, you can be 

absent during cooking time.  

❖ Foods rarely overcook and do not burn  

❖ There is no overflowing.  

❖ Cooked foods are nutritious with a natural taste. 

5. Solar cooking saves time and effort otherwise spent in gathering firewood.  

6. Solar cooking enables individual families to do without commercially sold fuel and so 

save money.  

7. Cooking with solar energy is clean and healthy and reduces the health hazards to which 

women are otherwise exposed to while cooking at a fire place.  

8. Solar cookers are easy to manufacture and simple to use. They are portable.  



 12 

9. All food dishes cooked in pressure cookers or baked in ovens can be prepared in solar 

cookers.  

10. Solar energy does not need transportation. It has unlimited production potential and is 

freely available.  

Disadvantages & Limitations of Solar Cooking Oven 

1. Solar energy is diffused, intermittent and the radiation is available.  

2. Cooking has to be done according to sun time  

3. Cooking is not possible on cloudy/rainy days or at night. There has to be some 

alternative arrangements ready.  

4. Quick cooking or cooking at short notice is not possible.  

5. Cooking takes a comparatively longer time.  

6. Sun rays must fall directly on the cooker throughout the day, shadows on the cooker 

hinders cooking. It is okay if clouds move in and out, but that slows the process.  

7. Loss of reflectivity of the parabolic reflector due to atmospheric action, scratching due 

to dust and the exposure of the vessels to be heated to wind cause lower efficiency in this 

cooker.  
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CHAPTER 2 

REVIEW OF LITERATURE 

 

H. Tabor [1958] defined an angle in solar geometry termed the EWV altitude, and its 

variation with time and season and indicated the necessary acceptance angle of a 

stationary mirror system for solar collectors for the above variation. 

 

H.Tabor [1966] studied about the increase in the amount of radiation reaching the 

collector because of the addition of side mirrors to fixed flat-plate collectors and 

determined the instantaneous increase in the yield due to the mirrors . 

 

D.K. Mc Daniels, D.H. Lowndes, H.Mathew, J. Reynolds and R.Gray [1975] analyzed 

the amount of direct light gathered by a combination of reflector plus flat-plate collector. 

They made calculations allowing variable reflector and collector orientation angles, 

variables latitude, and arbitrary sun hour angle away from the solar noon. They also made 

approximate calculation of the overall enhancement in useful heat output for diffuse 

radiation. 

 

Steven C. Seitel [1975] studied about the use of specular and diffused reflectors to 

enhance the performance of flat-plate solar collectors and presented configuration factors 

for system with a diffuse reflector and a collector whose absorptance varies with 

incidence angle. 

 

Ari Rabl [1976] reported that CPC’s are relevant for solar energy collection as they 

achieve the highest possible concentration for any acceptance angle (tracking 

requirement) . He has discussed various methods to evaluate the performance of solar 

collectors based on the CPC principle and also the effects of truncation in CPC collectors. 

 

Stuart L. Grassie and Norman R. Sheridian [1977] presented a mathematical model to 

simulate the performance of flat-plate collector-reflector systems and calculated the 
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collector area exposed to reflected radiation from geometrical relations. They also 

modified the collector energy balance to account for the reflected energy. 

 

D.L. Evans [1977] developed an integral relationship for evaluating the intensity 

distribution on flat absorbers used with cylindrical parabolic solar concentrators and 

presented calculations for perfect cross-section concentrators using various models, rim 

angles, off-axis angles and defocusing amounts. 

 

H.F. Chaim [1981] made systematic study of the effectiveness of planar specular 

reflectors for solar energy collectors and provided curves for determining optimum 

reflector geometries. 

 

Carvalho, Collares-Pereira, Gordon and Rabl [1985] derived analytical expressions 

for the angular acceptance function of two-dimensional CPC of arbitrary degree 

truncation. He also evaluated the increase in monthly and yearly collectible energy taking 

into account the effect of truncation of both optical and thermal losses in real collectors. 
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CHAPTER 3 

DESCRIPTION OF THE PROJECT WORK 

 

In this project, experimental investigations will be carried out on half truncated 

CPC type solar cooking oven on varying the slope angles. The initial aim of the project is 

to investigate the optical and thermal performance of the solar CPC.  Platform were 

fabricated to keep the Solar CPC cooker oven setup and to vary the slope angles. Apart 

from these, the experimental investigations were carried out on the Solar CPC cooking 

oven setup aligned in E-W and N-S direction.  

 

        

     

E-W aligned CPC Solar 

cooking oven model N-S aligned CPC Solar 

cooking oven model 

Fig.3.1 Experimental Setup of N-S and E-W aligned CPC Solar 

cooking oven model 
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CHAPTER 4 

DRAWINGS 

 

 

 

4.1 PLACEMENT OF THERMOCOUPLES 

 

 
Fig. 4.1: Plan of the Solar CPC Assembly 

 

 

                   
 

Fig. 4.2: Sectional view of the Solar CPC Assembly 

 
 

All dimensions are in cm. 
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4.2 SETUP OF SOLAR CPC COOKING OVEN 

 

 

Fig 4.3 Top View of Solar CPC cooking oven setup 

 

 

 

Fig 4.4 Front view of Solar CPC cooking oven setup 
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Fig. 4.5 Setup of Solar CPC cooking oven aligned on East – West Direction 
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CHAPTER 5 

DESIGN CALCULATIONS 

 

5.1 FULL CPC SOLAR COOKING OVEN  
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Average number of reflections (n)  
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A
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1 +−
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                                                                         =   0.65  

The concentration ratio (C), height to aperture ratio (H/W), average no of reflections and 

the ratio of reflector area to aperture area has been calculated theoretically for a full CPC 

and compared with the values from the plots given by Rabl. 

 

Fig. 5.1: Profile curve for Full CPC 

  

All Dimensions are in cm 
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5.2 HALF TRUNCATED SOLAR  CPC  

 

Half acceptance angle   ‘θa’   =  32° 

 

Extreme edge angle ‘θd’   =  50° 

  

The concentration ratio ‘C’, height to aperture ratio ‘H/W’, average number of 

reflections ‘n’ and the ratio of reflector area to aperture area has been calculated 

theoretically for a full CPC and compared the values with plots given by Rabl. 

 

Parameter Full CPC Truncated CPC 

a= 32, b = 1 m Calculated Rabl Rabl 

Concentration ratio, C 1.89 1.9 1.7 

Height to aperture ratio, H/W 1.22 1.2 1.0 

Average no. of reflections, n 0.65 0.63 0.4 

Reflector area/Aperture area 2.52 2.6 1.5 

          

  Concentration ratio ‘C’           =  1.7 

 Height to aperture ratio ‘H/W’                    =  1.0 

 Average no. of reflections ‘n’                      =  0.4 

 Reflector to aperture area                   =   1.5 
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Fig. 5.2 Profile Curve for half truncated CPC 

 

 

5.3 OPTICAL PERFORMANCE CALCULATIONS  

 

Declination ( ) 
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For a surface facing due south, 

  Surface azimuth angle (  )  =  0 

  Latitude of the location ( )  =  11°56’ N 

  Tilting angle (  )   =    (latitude of the location) 

  Local apparent time             =  4*(Lst – Lloc) + E  

                   Lst
  =  81°44’ (standard meridian for local  

     time - India) 

Lloc
     =  79°52’48’’ (longitude of the location 

-                                  Pondicherry) 

                    E       =  Equation of time in minutes        

                      ( )
365

360
81−= nB       

                            =  29.67 

Equation of time (E) 

                      E  =  9.87 sin 2B – 7.53 cos B – 1.5 sin B 

                                                  =  1.21 min. 

Local apparent time      =  11h54min. 

Hour Angle 
( )

15*
60

12 LAT−
=  

                          =  -1.57° 

Angle of incidence (i )  

 

 

                                i  = 11.68° 

Zenith angle (z ) 

                          cos cos cos sin sin     z Cos= +   

                       z  = 1.57° 

 Tilt factor for beam radiation (R b) 
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Tilt factor for diffused radiation (R d) 

       R
Cos

d =
+1

2


    = 0.99   

Tilt factor for reflected radiation: (R r) 

                  R
Cos

r =
−










'

1

2
 =    0.0022 

       ρ’   =  reflection coefficient of the ground  =  0.2 

Beam radiation in the direction of the rays:  

In the ASHRAE model, it is postulated that  

                           I A Bbn z= −exp[ / cos ]  ,  

                              z
  = Zenith angle. 

 A, B and C are constants and their values are determined on a month basis which 

will change during the year because of the seasonal changes in the dust and water vapor 

content of the atmosphere and also due to the changing earth –sun distance. 

 Taking         A     = 1130, 

                               B     =  0.164 and 

                               C     =  0.120 for the month of April, 

                               Ibn    = 959.02 W/m2 

Hourly beam radiation 

 

                          = 958.66 W/m2 

Hourly diffuse radiation  

                 I I Cd bn=  

                                = 115.08 W/m2 

Total radiation on a surface of arbitrary orientation  

                       I I R I R R I IT b b d d r b d= + + + ( )  

                  =  1053.89 W/m2 

Intercept factor   
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I Ib bn z= cos
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CHAPTER 6 

RESULTS AND DISCUSSION 

 

6.1 NO LOAD TEST 

Date of Test : 20/09/05 

Angle of inclination of Base Plate = 12 

Orientation : E-W and N-S 
Base Plate Temperature 

Fig. 6.1: Temperature variation of the Base plate for E-W and N-S orientation 

 

Fig .6.1 shows the Temperature variation at the Base plate of the cooking oven at 

two different orientations on 20/09/05. Where ‘T1’ shows the temperature measured for 

the E-W aligned direction and its maximum temperature is 88o C at 12:00pm. ‘To’ shows 

the temperature measured for the N-S aligned direction and its maximum temperature is 

86o at 12:00pm. 
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Glass Cover Temperature 
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Fig. 6.2: Variations of the Glass cover of the cooking oven for E-W and N-S 

orientation 

 

Fig 6.2 shows the Temperature variation at the Glass cover of the cooking oven at 

two different orientations on (20/09/05). Where ‘T1’ shows the temperature measured for 

the E-W aligned direction and the maximum temperature is 49o C at 12:00pm. ‘To’ shows 

the temperature measured for the N-S aligned direction and the maximum temperature is 

49o at 12:00pm. 
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Enclosed Air Temperature 
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Fig 6.3: Temperature variation of the enclosed air of the cooking oven for E-W and 

N-S orientation 

 

Fig 6.3 shows the Temperature variation at the Base plate of the cooking oven at 

two different orientations on (20/09/05). Where ‘T1’ shows the temperature measured for 

the E-W aligned direction and its maximum temperature is 75o C at 12:00pm. ‘To’ shows 

the temperature measured for the N-S aligned direction and maximum temperature is 73o 

at 12:00pm. 
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Date of Test : 22/09/05 

Angle of inclination of Base Plate = 12 

Orientation : E-W and N-S 
Base Plate Temperature 
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Fig. 6.4: Temperature variations of the Base plate of the cooking oven for E-W and 

N-S orientation 

 

Fig. 6.4 shows the Temperature variation at the Base plate temperature of the 

cooking oven at two different orientations on 22/09/05. Where, ‘T1’ shows the 

temperature measured for the E-W aligned direction and its maximum temperature is 

103o C at 01:00pm. ‘To’ shows the temperature measured for the N-S aligned direction 

and the maximum temperature is 98o at 01:00 p.m. 
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Glass Cover Temperature 
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Fig. 6.5: Temperature variations of the Glass cover of the cooking oven for E-W and 

N-S orientation 

 

Fig 6.5. shows the Temperature variation at the Glass cover of the cooking oven 

at two different orientations on 22/09/05. ‘T1’ shows the temperature measured for the E-

W aligned direction and the its maximum temperature is 57o C at 01:00pm. ‘To’ shows 

the temperature measured for the N-S aligned direction and the maximum temperature is 

56o C at 01:00pm . 
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Enclosed Air Temperature 
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Fig. 6.6: Temperature variations of the enclosed Air of the cooking oven for E-W 

and N-S orientation 

 

Fig 6.6 shows the Temperature variation of the Enclosed air temperature of the of 

the cooking oven at two different orientations on 22/09/05. ‘T1’ shows the temperature 

measured for the E-W aligned direction and its maximum temperature is 82oC at 

01:00pm. ‘To’ shows the temperature measured for the N-S aligned direction and the 

maximum temperature is 82oC at 01:00pm. 
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Date of Test : 26/09/05 

Angle of inclination of Base Plate = 15 

Orientation : E-W and N-S 
Base Plate Temperature 
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Fig. 6.10: Temperature variations of the base plate of the cooking oven for E-W and 

N-S orientation 

 

Fig.6.10. shows the Temperature variation at the Base plate temperature of the cooking 

oven at two different orientations on 26/09/05. ‘T1’ shows the temperature measured for 

the E-W aligned direction and the its maximum temperature is 105o C at 01:00pm. ‘To’ 

shows the temperature measured for the N-S aligned direction and the maximum 

temperature is 102oC at 01:00pm. 

 

 

 

 

 

 

 

 



 32 

 

Glass Cover Temperature 
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Fig. 6.11: Temperature variations of the Glass cover of the cooking oven for E-W 

and N-S orientation 

 

Fig 6.11 shows the Temperature variation at the Glass cover of the cooking oven 

at two different orientations on 26/09/05. ‘T1’ shows the temperature measured for the E-

W aligned direction and the its maximum temperature is 65oC at 01:00pm. ‘To’ shows 

the temperature measured for the N-S aligned direction and the maximum temperature is 

64 oC at 01:00pm. 
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Enclosed Air Temperature 
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Fig. 6.12: Temperature variations of the enclosed air of the cooking oven for E-W 

and N-S orientation 

 

Fig 6.12 shows the Temperature variation of the Enclosed air temperature of the of the 

cooking oven at two different orientations on 26/09/05. ‘T1’ shows the temperature 

measured for the E-W aligned direction and its maximum temperature is 86oC at 

01:00pm. ‘To’ shows the temperature measured for the N-S aligned direction and the 

maximum temperature is 85oC at 01:00pm. 
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Date of Test : 27/10/05 

Angle of inclination of Base Plate = 15 

Orientation : E-W and N-S 
Base Plate Temperature 
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Fig. 6.7: Temperature variations of the Base plate of the cooking oven for E-W and 

N-S orientation 

 

Fig 6.7 shows the Temperature variation at the Base plate temperature of the 

cooking oven at two different orientations on 27/10/05. ‘T1’ shows the temperature 

measured for the E-W aligned direction and the its maximum temperature is 98o C at 

01:00pm. ‘To’ shows the temperature measured for the N-S aligned direction and the 

maximum temperature is 96oC at 01:00pm. 
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Glass Cover Temperature 
 

 

 

 

 

 

Fig. 6.8: Temperature variations of the Glass cover of the cooking oven for E-W and 

N-S orientation 

 

Fig 6.8 shows the Temperature variation at the Glass cover of the cooking oven at 

two different orientations on 27/10/05 at 01:00pm. ‘T1’ shows the temperature measured 

for the E-W aligned direction and the its maximum temperature is 56oC. ‘To’ shows the 

temperature measured for the N-S aligned direction and the maximum temperature is              

55 oC. 
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Enclosed Air Temperature 
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Fig. 6.9: Temperature variations of the enclosed air of the cooking oven for E-W 

and N-S orientation 

Fig 6.9 shows the Temperature variation of the Enclosed air temperature of the of 

the cooking oven at two different orientations on 27/10/05. ‘T1’ shows the temperature 

measured for the E-W aligned direction and its maximum temperature is 79oC at 

01:00pm. ‘To’ shows the temperature measured for the N-S aligned direction and the 

maximum temperature is 75oC at 01:00pm. 
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CHAPTER 7 

CONCLUSIONS 

 

No load test was conducted on the E-W aligned half truncated CPC with a slope 

angle of 15 degrees, the maximum temperature obtained in the base plate is 105º C and 

the glass cover temperature is 65º C and on the N-S aligned half truncated CPC with a 

slope angle of 15 degrees, the maximum temperature obtained in the base plate is 102º C 

and the Glass cover temperature is 64º C. It is clearly observed that in the E-W aligned 

direction model, the obtained temperature is more and also it shows that it is efficient 

than N-S direction model. 

 

No load test was conducted on the E-W aligned half truncated CPC with a slope 

angle of 12 degrees, the maximum temperature obtained in the base plate is 103º C and 

the glass cover temperature is 57º C and on the N-S aligned half truncated CPC with a 

slope angle of 12 degrees, the maximum temperature obtained in the base plate is 98º C 

and the Glass cover temperature is 56º C.  

From the above results, it is observed that the temperature obtained in the E-W 

aligned direction model will be more than the temperature obtained in N-S aligned 

model. 
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APPENDIX 

 

Calibration curve for the Thermocouples (K-Type): 
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Treference Tactual error 

30 30 0 

35 34 -1 

40 41 1 

45 44 -1 

50 50 0 

55 56 1 

60 61 1 

65 66 1 

70 71 1 

75 76 1 

80 81 1 

85 86 1 

90 92 2 

95 96 1 

100 101 1 

Treference Tactual error 

30 29 -1 

35 34 -1 

40 41 1 

45 45 1 

50 50 0 

55 55 0 

60 60 0 

65 65 0 

70 71 1 

75 77 2 

80 80 0 

85 86 1 

90 92 2 

95 97 2 

100 102 2 


