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Solar Radiation outside the

atmosphere
SOIar ConStant GE; — 1367Wm_2 The surface under

the curve

Energy flux hitting a plane perpendicular to the
sun ray (direction), positioned outside the
atmosphere at a distance of 1.496x10%km from

the Sun

Solar Constant:
Entry pointinto atmosphere 3
Intensity ~ 1,36 2
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Figure 4.5 The Earth revolving around the Sun, as viewed from a peint obliquely
above the orbit (not to scale!). The heavy line on the Earth is the equator.
The adjectives "autumnal, vernal (spring); summer and winter;’ may be
used to distinguish equinoxes and solstices, as appropriate for the season

and hemisphere.
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Figure 4.6 The Earth, as seen from a peoint further along its orbit. Circles of latitude
0°, £23.5°, £66.5° are shown. Note how the declination & varies through
the year, equalling extremes at the two solstices and zero when the
midday Sun is overhead at the equator for the two equinoxes (equal day
and night on the equator).
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Figure 4.7 Variation with season and latitude of Hy, the daily insolation on a hori-
zontal plane with clear skies. In summer, H, is about 25 M| m~2day™' at
all latitudes. In winter, H; is much less at high latitudes because of shorter
day length, more oblique incidence and greater atmospheric attenuation.
However, see Figure 4.16 to note how daily insclation varies with the
slope of the receiving surface, especially vertical surfaces such as windows.
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cosd = (A—B) sino +[C sinw +(D+E) cosm]

COSO

A = sin@ cosf

B = cos@ sinf cosy
C = sinf siny

D = cos@ cosf

E = sing sinf cosy
Kol

cosO = cos0, cosP +sin 0, sinf} cos(y.-y)
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IPCC [Intergovernmental Panel on Climate Change] (2001)
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http://www.youtube.com/watch?v=maPt__CZ1cY&feature=related

HAEKTpOpAYVNTIKO ACHA
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Figure 3.8 Some of the named portions of the electromagnetic spectrum. (The spectrum
extends both ‘longwards’ and ‘shortwards’ from that shown.)



[TuKkvOTNTO PONC AKTIVOBOAIOC

H akTivoBoAia Tou NAIOU gival eVEPYEIQ TTOU POAVE]
omv In amd Tov HAIO phe TNV HOPON
NAEKTPOMAYVNTIKWY KUPATWY (N 0TV CWHPATIOIOKN
Oewpnon ewToVviwv)

H evépyela TTOU TTPOCTTITITEI O€ MPia €TTIPAVEIA AVA
Jovada XPOVOU Kal ETTIPAVEIAC €ival N TTUKVOTNTA
pong akTivoBoAiag, ¢ (Radiant Flux Density) (W m-

‘)

H spectral RFD n aocpatik TTukvotnTa pong
OKTIVOPBOAIOC €€apTATAl KOl ATTO TO UNKOC KUUATOC
(W m3) ;4 (Wm2um™)



MeTpnoeic akTIivoBoAiag atro
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() (b) (c) (d)

Figure 3.9 Measurements of various radiation parameters using a small totally absorbing
plane. (a) Absorbs all directions. (b) Absorbs from hemisphere above one side
only. (c) Absorbs from one direction only. (d) Absorbs from one solid angle
only.
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