
Solar 



Solar Power 

The power of raw sunshine at midday on a cloudless 

day is 1000W per square metre. That’s 1000W per 

m2 of area oriented towards the sun, not per m2 of 

land area. 

Yearly average solar power incident to a place on Earth? 



The power of raw sunshine at midday on a cloudless 

day is 1000W per square metre. That’s 1000W per 

m2 of area oriented towards the sun, not per m2 of 

land area. 

 

We need to compensate for the tilt between the sun 

and the land, which reduces the intensity of midday 

sun to about 60% of its value at the equator (for 

England) 

 

We also lose out because it is not midday all the 

time. On a cloud-free day in March or September, 

the ratio of the average intensity to the midday 

intensity is about 32%. 

 

We lose power because of cloud cover. In a typical 

UK location the sun shines during just 34% of 

daylight hours. 

Solar Power 



Solar Power 



1. Solar thermal: using the sunshine for direct heating of 

buildings or water. 

 

2. Solar photovoltaic: generating electricity. 

 

3. Solar biomass: using trees, bacteria, algae, corn, soy 

beans, or oilseed to make energy fuels, chemicals, or 

building materials. 

 

4. Food: the same as solar biomass, except we shovel 

the plants into humans or other animals. 



Solar Thermal 

Let’s imagine we cover all south-facing 

roofs with solar thermal panels – that 

would be about 10m2 of panels per 

person – and let’s assume these are 

50%-efficient at turning the sunlight’s 

110W/m2 into hot water. Multiplying 

 

50% × 10m2 ×110W/m2 = 550 W 

 

we find solar heating could deliver 

 

13 kWh per day per person. 



Solar Thermal 

Solar power generated by a 3m2 hot-water panel (green), and supplementary heat 

required (blue) to make hot water in the test house of Viridian Solar. (The photograph 

shows a house with the same model of panel on its roof.) The average solar power from 

3m2 was 3.8 kWh/d. The experiment simulated the hot-water consumption of an average 

European household – 100 litres of hot (60 ºC) water per day. The 1.5–2 kWh/d gap 

between the total heat generated (black line, top) and the hot water used (red line) is 

caused by heat-loss. The magenta line shows the electrical power required to run the 

solar system. The average power per unit area of these solar panels is 53W/m2. 



Solar Thermal 



Solar Photovoltaic 

Photovoltaic (PV) panels convert sunlight into 

electricity. Typical solar panels have an efficiency of 

about 10%; expensive ones perform at 20%. 

(Fundamental physical laws limit the efficiency of 

photovoltaic systems to at best 60% with perfect 

concentrating mirrors or lenses, and 45% without 

concentration. A mass-produced device with 

efficiency greater than 30% would be quite 

remarkable.) The average power delivered by south-

facing 20%-efficient photovoltaic panels in Britain 

would be 

 

20%× 110W/m2 = 22W/m2. 

 

Let’s give every person 10m2 of expensive (20%-

efficient) solar panels and cover all south-facing 

roofs. These will deliver 

 

5 kWh per day per person. 



Solar Farming 



Solar Farming 
If a breakthrough of solar technology occurs and the cost of  photovoltaics 

came down enough that we could deploy panels all over the countryside, 

what is the maximum conceivable production?  

 

Well, if we covered 5% of the UK with 10%-efficient panels, we’d have: 

 

10%×100W/m2 ×200m2 per person ≃ 50 kWh/day/person. 

 

Assuming only 10%-efficient panels.  

 

The power density (the power per unit area) of such a solar farm would be 

 

10%× 100W/m2 = 10W/m2. 



Solar Farming 



http://www.gogreen.cr/global-wind-and-solar-maps.html 



European Solar Energy Map 



Türkiye Güneş Enerjisi Haritası 

1000 kWh / m2 – yıl = ? W / m2 



Türkiye Güneş Enerjisi Haritası 

1000 kWh / m2 – yıl = 2740 Wh / m2 – gün = 114 W / m2  



Solar Biomass 

1. We can grow specially-chosen plants and burn them in a power station that produces electricity or 

heat or both. We’ll call this “coal substitution.” 

 

2. We can grow specially-chosen plants (oil-seed rape, sugar cane, or corn, say), turn them into 

ethanol or biodiesel, and shove that into cars, trains, planes or other places where such chemicals 

are useful. Or we might cultivate genetically-engineered bacteria, cyanobacteria, or algae that directly 

produce hydrogen, ethanol, or butanol, or even electricity. We’ll call all such approaches “petroleum 

substitution.” 

 

3. We can take by-products from other agricultural activities and burn them in a power station. The 

by-products might range from straw (a by-product of Weetabix) to chicken poo (a by-product of 

McNuggets). Burning by-products is coal substitution again, but using ordinary plants, not the best 

high-energy plants. 

 

4. We can grow plants and feed them directly to energy-requiring humans or other animals. 

For all of these processes, the first staging post for the energy is in a 

chemical molecule such as a carbohydrate in a green plant. 



Solar Biomass 



The average harvestable power of sunlight in Britain is 100W/m2. The most 

efficient plants in Europe are about 2%-efficient at turning solar energy into 

carbohydrates, which would suggest that plants might deliver 2W/m2; however, 

their efficiency drops at higher light levels, and the best performance of any energy 

crops in Europe is closer to 0.5W/m2. 

 

Let’s cover 75% of the country with quality green stuff. That’s 3000m2 per 

person devoted to bio-energy. So the maximum power available, ignoring all the 

additional costs of growing, harvesting, and processing the greenery, is: 

 

0.5W/m2 × 3000m2 per person = 36 kWh/d per person. 

Solar Biomass 



Solar Biomass 



Şalgam 

Şeker pancarı 

Solar Biomass 



Şeker kamışı 







Plant Power per unit area (W/m2) 

Rape 0.13 

Sugar beet 0.4 

Sugar cane 1.2 

Corn 0.02 

Switchgrass 0.2 

Jatropha 0.18 

Algae 4 



Documentary 

Here comes the sun 

http://www.youtube.com/watch?v=nr-grdspEWQ

