
What is light ?

Dual nature: wave and particles
electromagnetic theory, quantum theory, unified theory

Visual sensation

Electronic process



Black body at 800 K

Solar radiation
at atmosphere’s boundaries 

0 0.5 1.0 1.5 2.0 2.5
0 

0.5 

1.0 

1.5 

2.0 

- 

- 

- 

Wavelength [μm]

visibleUV IR

Clear sky, sun at 30°
above the horizon

Solar radiation
at sea level

- 

- 

Energy [kW/(m²·μm)]

Solar radiation



Solar radiation

Black body at 800 K

Solar radiation
at atmosphere’s boundaries
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Blackbody radiation

Radiation only dependent on T°

Theoretical object
energy emitted is reabsorbed

maximal power radiation

Stefan-Boltzmann law
radiated power per unit area = σ T4

Figure by MIT OCW.
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Color temperature

Source requirements
continuous spectrum

color T° ≈ 5500°K

only fulfilled by daylight

Color temperature and visible emission

< 5500 °K 5500°K > 5500°K 



Color temperature

Color comfort

Figure by MIT OCW.
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Sun course

Earth’s orbit
seasons

Equinox March
22

Summer solstice
June 21

Equinox Sept 21

Winter solstice
         Dec 21

Figure by MIT OCW.



Earth’s orbit
seasons
latitude and elevation’s impact

Sun course
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Sun course

Earth’s orbit
seasons
latitude and elevation’s impact

earth’s inertia

a 16°F 
difference for 

the same
solar elevation

Critical for solar
protections

Solar elevation
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Sun course

Earth’s orbit
seasons

day

solar time
­ speed on elliptic orbit

­ geocentric declination

Hsolar = Hlegal - ΔH …
[min]



Sun course

Earth’s orbit
seasons

day

solar time
­ speed on elliptic orbit

­ geocentric declination

­ longitude & time zone

Hsolar = Hlegal - ΔH + 4L – F

L = longitude [°]

F = 60 x nb hours difference
with Greenwich in winter

[min]     [min]   [min]



Sun charts

Apparent movement of the sun
lococentric (local) referential
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Sun charts

Apparent movement of the sun
lococentric (local) referential
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Sun charts

Apparent movement of the sun
lococentric (local) referential

cylindrical projection
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Sun charts

Apparent movement of the sun
lococentric (local) referential

cylindrical projection

stereographic projection

Zenith

Nadir

Sun

Figure by MIT OCW.



Sun charts

Apparent movement of the su
lococentric (local) referential

cylindrical projection

stereographic projection
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Apparent movement of the sun
lococentric (local) referential

cylindrical projection

stereographic projection

Sun charts
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Apparent movement of the sun
lococentric (local) referential

cylindrical projection

stereographic projection

Sun charts

Figure by MIT OCW.
Site plan

D

A

36'

A

E

C

B

tan E = y/x

y 20
'

60

30

0

120
150

180

60

12
0

June 21 Jul 21/ May 21
Jul 21/ M

ay 21

w
ESe

p 2
1/ 

M
ar 

21 Nov
 21

/Ja
n 2

1

5' 10' 15' 20' 25'

+

+

30 150

60

12
0

11

1
2

10 3

9

4

8

5

7

6

6

78

11

1
2

103

9

4

8

5

7

6

6

7 5

Oct 
21

/Fe
b 2

1

Dec
 21

40
150

0
180

30
150

12
0 60

Jul 21/May 21
Jun 21

Dec 21Nov 21/Jan 21

Oct 21/Feb 21

Sept 21/M
ar2

1

Aug 21/Apr 21

W
E

80o

70o

60o

50o

40o

30o

20o

10o



Solar radiation and sun course

Readings relevant to lecture topics:
"Heating Cooling Lighting" by Lechner: § 6.1 - 6.13

“Sun Wind Light“ by Brown & DeKay: § 1 - 6 in Chap 1A

“The IESNA Lighting Handbook“ by M.S. Rea (Ed.): pp. 1.1 - 1.5

“Introduction to Architectural Science” by Szokolay: § 1.3.1
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