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P = 1.72 x 10e17 WP = 1.72 x 10e17 W

P = 100 WP = 100 W
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Incoming solar radiation energy in a year:

5.42 x 1024 JJ

More than 10 000 times

yearly energy need of the whole world:

5 x 1020 JJ
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SOLAR CONSTANT = 1,353 W/m2
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Direct, or also called “beam radiation” is the solar 
radiation received from the sun without having been

scattered by the atmosphere.
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Parabolic and solar tower
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The first prototype of this technology was tested in Manzanares (Ciudad Real), 
with a collector area of 240 meters in diameter and a tower of 195 meters. It 
was in operation for seven years (1982-1989). The plant supplied 50 kW peak.

Solar Solar updraftupdraft towertower
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Solar Solar updraftupdraft towertower
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LESSON 1:LESSON 1:
--UNIT SYSTEMSUNIT SYSTEMS

--WORK & POWERWORK & POWER
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• GEOGRAPHIC LOCATION
• GUIDANCE
• TILT
• TIME OF YEAR
• LOCAL WEATHER CONDITIONS

FACTORS AFFECTING THE INCIDENT RADIATION
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FIRST APPROACH FOR CALCULATION:

1. How much energy is required to heat 150 liters of water from 10 
° C to 45 ° C? In Joules and KWh

Water density: 1000 Kg/m3 

Specific heat: 4180 J/KgºC

1 Wh = 3600 J

2. How many square meters of panel do we need with the best 
inclination in January assuming that all radiation is useful?
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Water consumption
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Calculate the square footage of panel to be installed to meet the 70% of DHW 
needs of a hostel with 20 rooms. We assume that the system is capable of 
extracting 40% of the annual radiation.

Calculate the amount of CO2 avoided if each kWh of natural gas consumed 
involves the emission of 204 g of CO2.


