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- Anderson, 1977: 352-356

BUILDING DESIGN INFORMATION

EMITTANCES AND ABSORPTANCES OF MATERIALS
Clast I Substances: Absorptance to Emittance Ratios (m/«) Less than OS

Short-wave Long-wave
Substance Absorptance Emittance au

lea\%nesium carbonate.
Co

1gLo, 0.025-.04 0.79 0.03-.05
White plaster 07 0.91 .08
Snow, fine particles, fresh 13 0.82 16
White paint. 017 in. on

aluminum o 20 091 22
Whitewash on galvanized iron 22 0.90 24
White paper _ 25-.28 0.95 26-.29
White.enamel on iron .25-45 0.9 28-5
[ce. with sparse snow cover 3l 0.96-0.97 32
Snow, ice granules 33 0.89 37
Aluminum il base paint 45 0.90 50
White powdered sand 45 0.84 54

Class Il Substances: Absorptance to Emittance Ratios (aJt) Between 0.5 ano 0.9
Short-wave Long-wave

Substance Absorptance Emittance ah
Ashestos felt _ 25 0.50 50
Green oil base paint 9 0.9 90
Bricks, red 55 0.92 .60
Ashestos cement hoard,

white 59 0.96 01
Marble, Follshed 5-6 0.9 61
Wood, planed oak — 0.9 —
Rough concrete 60 0.97 62
Concrete _ 60 0.88 .08
Grass, g_reen, after rain .07 0.98 68
Grass, high and dry 67-,69 0,9 16
Vegetablé fields and shrubs,

wilted 10 0.9 18
Oak leaves 71-.78 0.91-.95 .18-.82
Frozen soil f 0.93-.94 —
Desert surface _ .15 0.9 83
Common vegetable fields and

shiubs 72-,76 0.9 82
Ground, dry plowed .15-.80 0.9 83-89
Oak woodland 82 0.9 91
Pine forest A 86 0.9 96

Earth surface as a whole (land
and sea. no clouds) 83



BULDING DESIGN INFCRVATION

EMITTANCES AND ABSORPTANCES OF MATERIALS

Class V Substances: Selective Surfaces'
Short-wave Long-wave

Substance Absorptance Emittance ak
Plated metals:*
Black sulfide on, metal 92 10 9.2
Black cupric oxide on
sheet aluminum 08-93 09-21

Copper (5 =< 10~* cm th|ck3
on nickel or silver-plate

meta
Cobalt oxide on platinum
Cobalt oxide on polished

*

nickel 93-94 24-.40 3.9
Black nickel oxide on

aluminum .85-.93 06-,1 14.5-155
Black chrome 87 .09 9.8

Particulate coatings:
Lampblack on metal
Black iron oxide. 47 micron
grain size, on aluminum
Geometrically enhanced

surfaces:5
Optimally corrugated greys 89 17 1.2
Optimally corrugated
selectives 95 16 59
Stainless steel ere mesh .63-86 23-,28 2.7-3.0
Coﬁ per, treated with
aCi0, and NaOH 87 13 6.69

'Selective Surfaces absorb most of the solar radiation between £5,3 microns and t.9
microns, and emit very little in tne 5 to 15 micron range— the infrared.

*For a discussion of Plated Selective Surfaces, see Daniels. Direct Use of me 1
Energy, especially chapter 12.

5For a discussion of how surface selectivity can be enhanced through surface geometry,
see K. G. T. Hollands. "Directional Selectivity Emittance and Absorptance Properties of
Vee Corrugated Specular Surfaces." The Journal of Solar Energy Science and Engineer-
ing, 3 (July, 1963)

Information in these tables was gathered trom several sources, including:

ASHFLAE. Handbook of Fundamentals. 1972

Bowden. "Heat Theory." Alternative Sources of Energy. July 1973.

McAdams. Heat Transmission. 1954.

Severns and Fellows. Air Conditioning and Refrigeration 1966,

Souders. The Engineer's Companion. 1966.

McDonald. "Spectral Reflectance Properties of Black Chrome for Use as a Solar Selec-
tive Coating." NASA Technical Memorandum THX-71596.
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Anodizing

" anodizing
anodizing PVDF
!
organic coating anodizing
anodizing (UV light)

(renewed appearance)

(VOCs)
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2 Organic coating

Organic coating (

) , ,
PVDF (polyvinyl di fluoride)
epoxy
PVDF curtainwall,
PVDF
PVDF 70% 30% acrylic
1. PVDF
anodizing
2. PVDF
3 coil paint sheet
anodizing
4, anodizing
o} (rasing 1
solvent 3
3. Powder coating
(liquid paint) , , (solvent)
powder paint powder paint
solvent liquid paint

liquid paint  powder paint
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anodizing

anodizing
anodizing polyester coating
PVDF
curtainwall - ( )

: SAF. Selecting the right finish for aluminum. http://www.saf.com/riQhtfinish.ntml.


http://www.saf.com/riQhtfinish.html
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(emissivity: 8) "1 (Blackbody)

(absorptivity: oc)

(reflectivity: p)

(latent heat)

, 1 18.00 . -
[

(angle factor  shape factor) 0 90
12(1 +cos|3) (3

(Blackbody)

(condensation roof)



(dry-bulb Temperature: DBT)

(wet-bulb Temperature: WBT)

(dew point temperature: DPT)

(surface temperature: ST)
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