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Radiacao

* E aenergia transmitida

POr COrpos que nao estao

Gas
a zero graus (0 K) T, h
G, E
— Corresponde a alteracoes '1& Sz' ;"‘q;&.n-..
na configuragao dos
eletroes Surface of emissivity

<, absorptivity e, and

., temperature T,

— A energia é transportada
por radiacao

eletromagnética
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Ondas

* Tipo de perturbacao do meio que € propagada no tempo e no espaco

e As ondas diferem da matéria:

* Pode haver sobreposicao (duas ondas podem estar no mesmo instante no mesmo local)
* Transportam energia e ndo o meio ( 0 meio vibra)
* Avelocidade da onda depende do meio de propagacao ( e ndo da forga)

— Fornecer energia a onda apenas aumenta a sua amplitude

* Tipos de onda
— Som

— |uz

— agua o
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http://en.wikipedia.org/wiki/Image:Standing_wave.gif
http://en.wikipedia.org/wiki/Image:Standing_wave.gif
http://en.wikipedia.org/wiki/Image:Simple_harmonic_motion_animation.gif
http://en.wikipedia.org/wiki/Image:Simple_harmonic_motion_animation.gif

Periodo, Frequéncia e Amplitude

 Periodo

— Intervalo de tempo que demora a repetir a vibracao (T)

* Frequéncia (Hz=s%) f==
— Numero de eventos/ repeticdes por segundo (f)
 Comprimento de onda (A) A=
— Distancia entre eventos repetidos % (a ay
* Amplitude 2
— Maéxima variacao durante a vibracao ‘~
Period
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http://en.wikipedia.org/wiki/Image:Periodampwave.svg
http://en.wikipedia.org/wiki/Image:Periodampwave.svg

Radiacao eletromagnética

THE ELECTROMAGNETIC SPECTRUM
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Lei de Stefan-Boltzman

* A temperatura do objeto esta relacionada com

— Energia radiada (W/m?)

j = eoT?

e 0=5.67x103W/m?3K*
* 0O<e<1 (emissividade do corpo)

* Corpo negro

— radiador ideal(e=1)
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http://en.wikipedia.org/wiki/File:Wiens_law.svg
http://en.wikipedia.org/wiki/File:Wiens_law.svg

Temperatura lampadas

ENERGY STAR bulbs offer a range of color temperature choices. Check packaging.

"WARM™ “CooL"
Rogulsr
Incancescore Buld Haloomlm Sun Northam Blue Sky Daytight
200k | 3000 | 000 Fm - eoooe | 7000k E0R0RN
Cool (41007 Kevin and up)
Aveilablo in most flucroscont lamg typos.
Cooler color temperatures are scmetimes preferred

for clean, cloar light In KIENONS and in DatNrooms.
mmoo'nwmm
Avaltablo In virwusily all ucrescont kamp typos. A warm color
Lomporat e is profomod Dy poopio who [ile tho color of Hight
from convonuional Incandcscont buits, Lighting with warm color
LemMPOrEAINDS CTOM0S 3 Wokoming mosphore In bodrooms,

AdiNing rooms and |Iving rooms. et mpums bt
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Emissividade

Emissivity Emissivity

Material Emissivity (€) Material Emissivity (€)
Aluminum alloy-oxided 0.40 Asbestos Board 0.98
Aluminum-highly polished 0:04:0:08:0(  gEphaltianpitch 6
Aluminum-oxidized 0.11-0.31 BlickAireolgs 0.75
Aluminum-Anodized sheet 0.55 | cCarbon-filament 052
Brass-Oxidized 0.60 Carbon-lampblack 0.96
Brass-polished 0.03 | Cement 0.54
Chromium-polished 0.10-0.38 Ceramic 0.90-0.94 10 -
Copper-polished 0.02-0.05 | g:’o"sct‘;‘;m S O . '
Copper-heated at 600 C 0.57 Glass 0.60-0.95 Fog Lassmeesenesa. e '
Gold-pure, highly polished 0.02 | ‘Humanskin poa £ A :
lron-polished 0.21 lce 0.96-0.98 R ok 1000 K 3 :
Iron-oxidized 0.94 | Marble-polished lightgray 0.90 § : Aluminum
fseds oo pte 085 | PR oSN e A EAD S § 04 LYW
Iron-rough steel p_la‘te 0 94-0'9; I Paints, lacquers. varnishes flatblack lacquer 0.96-0.98 .: s Srainfoss steel. 1200 K
Lead-gray and oxidized 0.2 Paints, lacquers, varnishes white lacquer 095  § hewaly andzed
Mercury 0.09-0.12 | paper 0.94 £ 0]t —tSrmbrenanii— ol 1=
Nickel-polished 0.12 Plastic 0,64-0 94 el S
Nickel-oxidized 0.37-0.85 | Porcelain-glazed 0.92 .. 1600 K
Platinum-pure polished plate 0.05-0.10 Propellant-Liguid rocket engine 0.90 o1 02 04 06 1 2 €6 10 20 a 80 100
Platinum-wire 0.06-0.16 | gV,C. 0.91.0.93 Wavelengeh, Alum)
Silver-pure and polished 0.02-0.03 uaiziopAque thies

P p Rubber 0.95.0.97
Stainless steel-polished 0.16 | sand 0.90
Stainless steel-oxidized 0.74-0.87 Snorw 0.96-1,00
Tin-bright 0.07-0.08 | ?oil —_— g,gg.g,gg
Tungsten-filament 0.32-0.39 ape.Masking .92-0,
Zinc-polished commercial pure 0.05 | a::';ape' ggg‘.g'gg
Zinc-galvanized sheet 0.23 Wood-planed oaK 0.82-0 89

METALS |
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Fluxos de radiacao

* Energiaradiada (U)

— Taxa a que a radiacdo é emitida por unidade de area
* Irradiacao (G)

— Taxa de radiacao incidente de outra superficie por unidade de area
* Radiosidade (J)

— Taxa a que a radiacao sai por unidade de area
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Spectral, normal reflectivity, p, ,

Absorcao

Percentage of blackbody
Percentage of solar flux at flux (300 K) at
wavelengths shorter than A wavelengths shorter than A
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Radiacao solar e da terra
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Radiacao solar

Short wavelength Long wavelength
A A
o Solar N7 Bk
irradiati .
Reflected ireds I::; Cloud Atmospheric  Outgoing
irradiation 342 Wh emission window emission
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Transferéncia de calor entre duas
superficies

* A transferéncia de calor por radiacao entre
superficies depende da posicao e geometria das

superficies (fator de vista F)

Per pendicular Plates with a Common Edge

q=Aea(TE—TH
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