
BMM4753 RENEWABLE ENERGY RESOURCES

Chapter 2. Solar Thermal Energy

1

BMM4753 
RENEWABLE ENERGY

RESOURCES
Chapter 2. Solar Thermal Energy

Prof Dr ShahraniHaji Anuar
Energy Sustainability Focus Group



BMM4753 RENEWABLE ENERGY RESOURCES

Chapter 2. Solar Thermal Energy

2

Summary

2.1 Introduction

2.2 How to use solar thermal energy

2.3 Solar radiation component; diffuse, beam, solar constant

2.4 Instruments to measure insolation (solar radiation)

2.5 Sun ςearth relationships

2.6 Solar radiation geometry 

2.7 Estimation of solar radiation

Problems

References



BMM4753 RENEWABLE ENERGY RESOURCES

Chapter 2. Solar Thermal Energy

2.1 Introduction

Sun is hydrodynamicsphere body of hot gaseousmatter; swirl, flow under
gravity and magnetic spewing enormous quantities of energy releasesfrom
nuclear fusion. Solarradiationspassthrough the earth's atmosphereand are
subjected to scattering and atmospheric absorption. A part of scattered
radiation is reflected back into space. Solar radiation varies in intensity at
different locationson the earth, which revolveselliptically around the sun. For
the calculationof solarradiation,the positionon the earth'ssurfacewith regard
to sun'srayscanbe located. Shortwaveultraviolet raysare absorbedby ozone
and longwaveinfrared raysare absorbedby CO2 andwater vapors. Scatteringis
dueto air molecules,dustparticlesandwater dropletsthat causeattenuationof
radiation. Minimum attenuation takes place in a clear sky when the earth's
surfacereceivesmaximumradiation. Solar constant,is the energyfrom the sun
receivedon a unit area perpendicularto solar raysat the mean distancefrom
the sunoutsidethe atmosphere,at 1367W/m2 or 4.921MJ/m2/h.
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Solarradiation, energyfrom the sunis in the form of electromagneticwaves
Photosphere,turbulent with a roilingsurface,sunspots,giantflares6,000°C
Chromosphere,abovethe photosphere; flaresfrom hot gaslike filaments
Corona,outer part of the Sun'satmosphere; immensecloudsof glowinggas

Diameter 
1,390,000km

Distance 
150,000,000km

Consist 
H He O C Ne Fe
Surface 5,500°C

Photosphere 6,000°C
Core 15,000,000°C
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2.1 Introduction

http://www.solarviews.com/cap/vss/VSS00031.htm
http://www.solarviews.com/cap/vss/VSS00031.htm


BMM4753 RENEWABLE ENERGY RESOURCES

Chapter 2. Solar Thermal Energy

2.2 How to Use Solar Thermal Energy

working 
fluid

thermal 
energy

Solar Radiation Solar Thermal Energy
Solar collector 

Working 
fluid
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2.2How to Use Solar Thermal Energy
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Energyradiatedfrom the suniselectromagneticwavesreachingthe planetearth
in three spectralregions,

i. ultraviolet 6.4% (�„< 0.38 �…m), 
ii. visible 48% (0.38 �…m < �„��< 0.78 �…m)
iii. infrared 45.6% (�„��> 0.78 �…m) of total energy. 

Dueto the enormousdistancebetweenthe sunand the earth (1.495 x 108 km)
the beamradiationreceivedisalmostparallelfrom the sunon the earth.

The solar constant, Isc
Energy from the sun on a unit area
perpendicularto solarraysat the mean
distance from the sun outside the
atmosphere.

1,367 W/m2 = 4.921 MJ/m2/h.
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2.3Solar radiation componentςSolar constant


