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Radiation on Earth

i8S @nd Space Administration

eartn's energy budget

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes

reflected by ; both radiative components (light and heat),
clouds & reflected by  total outgoing that can be measured by CERES, and other
) ) atmosphere surface infrared radiation components like conduction, convection,
incoming 77.0 229 239.9 and evaporation which also transport heat

solar radiation >

340.4

from Earth’s surface. On average, and over
the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).
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" absorbed by emitted by back
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evapotranspiration

All values are fluxes in W2
and are average values based on ten years of data

Loeb et al., J. Clim. 2009
Trenberth et al., BAMS, 2009

Www.nasa.gov NP-2010-05-265-LaRC



Spectral Irradiance (W/m?2/nm)

ddaopa HAlakNG AKTIVOBOAING
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Radiation at Sea Level
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https://en.wikipedia.org/wiki/Air_mass_%28solar_energy%29



ddaopa HAlakNG AKTIVOBOAING
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https://en.wikipedia.org/wiki/Planck%27s_law



‘Evtaon HAMaKRG AKTIVOBOAING

* OAIKN nAlakn KaBgtn aktivoBoAia (Global Normal Irradiance GNI): €ival to dBpoiopa g
AUEONC Kal TNE OIAXLTNC NAIOKNCG OKTIVOBOAIOC TTou AaUBAVETal KABETA O€ Hia ETUPAVEIN
» Apeon nAlokr) aktivoBoAia (Direct Normal Irradiance (DNI): gival n nAloKr) oKTivoBoAia TTou
AQUBAVETAl XWPIC VO €XEI LTTOOTEI OKEdOION TIAPA POVO ATIOPPOPNON GTNV ATUOCPAIPA
» OAIKN nAlakn opiovtia aktivoBoAia (Global Horizontal Irradiance GHI): gival To aBpolopa tng
AUEONC Kal TNE OIAXLTNEG NAIOKNAC OKTIVOBOAIAC Ttou AapBAaveTal o€ pio opllovTia ETIPAVEIN
o AlGrxutn nAlakn opidovtia aktivofoAia (Diffuse Horizontal Irradiance (DHI): €ival n nAloKr)
OKTIVOPBOAIO TTOU €XEI LTTOOTEI OKEAAOT OTNV ATHOCPAIPA
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* MukvOTNTa 1I0XVOC akTivoBoAiog E (irradiance, W/m2): gival 0 puBuOg UE TOV OTIOIO N EVEPYEID

TIOU OKTIVOBOAEITOI TIEQPTEI O€ Hia ETUPAVELN, AVA HOVADA ETTIPAVEIOG

e MUKVOTNTO eVEPYEINC akTIivoBoAiag (irradiation, J/m2): ival n TIPOCTUTITOVOO C€ Pia ETUPAVEIX

EVEPYEID OVA POVAdA ETTIPAVEINC KOl DTTOAOYICETAI UE TNV OAOKANPWON TNG TIUKVOTNTOC 1I0XVOC O€

KATTIOIO XPOVIKO diaotnua (1 wpa, 1 yEpa)



spectral irradiance (Wim2/nm)

‘Evtaon HAloKRG AKTIVOBOAING
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https://www?2.pvlighthouse.com.au/calculators/solar%20spectrum%20calculator/solar%20spectrum%20calculator.aspx



Aépla pada

Mada agépa (AM): O A0yo¢ NG OTTTIKAG TTUKVOTNTAC TG
aTuOOPAIPAC KATA TN SIEAEVUCT TOU NAIQKOU QWTOC,
TIPOC TNV OTTTIKN TTUKVOTNTA OTaV 0 nAIo¢ gival ato (evi6.

Moe OD(y) »y 1

OD(x) x cos 6z 8z: ywvia zenith
(aTtOKOPLPW )

YmoAoyiletal kal arto T OKIA ToU HAIOU, w¢ 0 AOYOC TNC
UTTOTEIVOUTAC TIPOC TNV KATAKOPUPN TTAEUPA TOU
A 0pBOYwWVIOU TPIYWVOU
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https://www.pveducation.org/pvcdrom/properties-of-sunlight/air-mass



Direct Normal Irradiance
SMARTS 2.9.5

Spectral irradiacne (W m’ nm'1)

m=0 (TOA)
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Wavelength (nm)
https://commons.wikimedia.org/wiki/File:Simulated_direct_irradiance_spectra_for_air_mass=0 _to 10 with. SMARTS 2.9.5.png
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Opyava petpnong: NMupavoustpo
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(1) cable, (2) calibron ®

(3) pyranometer

(4) black detector surface

(5) glass dome, (6) sun screen
desiccant (7) indicator, (8) body
(9) leveling feet

(10) bubble level, (11) connector

https://en.wikipedia.org/wiki/Pyranometer




(1) humidity indicator
(2) sight

(3) body

(4) protection cap

(5) window with heater
(6) protection cap

(7) cable

Opyoava pEtpnong: NMupnAidueTpo
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https://en.wikipedia.org/wiki/Pyrheliometer



Opyoava petpnong: IxvnAdtng rtapakoAovdnong nAiov

——Shading ball arms (3x)

T-bar
Pivot joint "A"
Drive arms (2x)
a_
‘ -
Support arm ’

Pivot joint "B" / .
Pivot joint "C" Pivot bar

https://www.directindustry.com/prod/ott-hydromet/product-9079-519672.html#product-item_ 373339




Opyava pEtpnong: evaiodnoia
Spectral Irradiance and Spectral Response
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Spectral Irradiance [ W/ m2/nm]

==1 Reference Radiation spectrum at Sea Level with, A.M. 1.5
[ 1 Spectral Response of Thermopile Pyranometer
Spectral Response of Photovoltaic Pyranometer
Spectral Response of Silicon Photodiode
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HAlakn} Zta0epa (solar constant)

'HAlOC: ©@epuokpaaia HEAAVOC owpatog = 5762 °K

Por] aktivoBoAiog atnv ETUPAVEIA TOU FAIOU:
« 0T* = 5,67x10° (5762)* = 62,5 x 10° [W/m?]

[ola gival N NAIOKL évtacr atnv TPoXIa ¢ yng?

Nopog 1/R?: (artd diatripnon Tne eVEPYEIC)

« Attéotaon HAiou-ng (d): 148,6 x 10°m
* AldpeTpog NAiou (R): 1,39 x 10° m

~ n évtoon og TpoxId sivatl [(1,39/2)/149,5]
(POPEC TNV EVIACT OTOV NAIO

= 1367 WIm* nAiokn otafspa Gsc

METpnon HEcw dopuPopwv: 1352-1373 W/m?
Alagopa?



