» HFALEZ(Emissivity)
BALE (e)atol2t EXH 7t 2 F MM dHXE &5, T & BiAlst= HIE2 Yolnd, O|EMC 2 QR HX|IE
S50t ghAlSER| b= A & "Blackbody"2t 5t0d, o|mi o BAE(e)gt2 "1"2 AMEct Jg{L) duk™ el
=HES2 THAE (S HRT|, A5t F)oll et S5, BhALSHE of| 4 X| 20| Biststet. &) S45t1 BhALSEH
= Ol|L{X| H|&0| "Blackbody"& 7|22 & Ul AXM=Z "1"EC} &2 ks 27 =}

Reflectivity, Transmissivity, Emissivity

Obyject
! Amblent

I

R Sensor

48 _\_,_.-"" e
T
T e e N
E

HE+T+E=Total Energy
I = Incident Encrgy

R = Reflected Enecrgy

T = Transmitted Energy
E = Emitted Energy



» Emissivity Tables (HtA}S )

METALS (1—color sensors)

« ot of x| S22 AHxlo[0f H{x|7} otd.

Material Emissivity (in microns)
1.0 2.2 3.9 5.1 7.9 8to 14
Aluminum (%ol &)
——Unoxidized 0.1-0.2 0.02-0.2 | 0.02-0.2 0.02-0.2 0.02-0.1 0.02-0.1
——Oxidized 0.4 0.2-0.4 0.2-0.4 0.2-0.4 0.2-0.4 0.2-0.4
——AlloyA3003,0Oxidized - 0.4 0.4 0.4 0.3 0.3
——Roughened 0.2-0.8 0.2-0.6 0.1-0.4 0.1-0.4 0.1-0.3 0.1-0.3
——Polished 0.1-0.2 0.02-0.1 0.02-0.1 0.02-0.1 0.02-0.1 0.02-0.1
Brass(&&)
——Polished 0.1-0.3 [ 0.01-0.05| 0.01-0.05| 0.01-0.05 | 0.01-0.05 | 0.01-0.05
——Burnished - 0.4 0.3 0.3 0.3 0.3
——0Oxidized 0.6 0.6 0.5 0.5 0.5 0.5
Chromium(Z2&) 0.4 0.05-0.3| 0.03-0.83 0.03-0.3 0.02-0.2 0.02-0.2
Copper(S)
——Polished 0.05 0.03 0.03 0.03 0.03 0.03
——Roughened 0.05-0.2 | 0.05-0.2 [ 0.05-0.15{ 0.05-0.15 0.05-0.1 0.05-0.1
——Oxidized 0.2-0.8 0.7-0.9 0.5-0.8 0.5-0.8 0.4-0.8 0.4-0.8
Gold(&) 0.3 0.01-0.1 0.01-0.1 0.01-0.1 0.01-0.1 0.01-0.1
Haynes—Alloy 0.5-0.9 0.6-0.9 0.3-0.8 0.3-0.8 0.3-0.8 0.3-0.8
Inconel
——Oxidized 0.4-0.9 0.6-0.9 0.6-0.9 0.6-0.9 0.7-0.95 0.7-0.95
——Sandblasted 0.3-0.4 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6
——Electropolished 0.2-0.5 0.25 0.15 0.15 0.15 0.15
Iron(&)
——Oxidized 0.4-0.8 0.7-0.9 0.6-0.9 0.6-0.9 0.5-0.9 0.5-0.9
——Unoxidized 0.35 0.1-0.3 [ 0.05-0.25| 0.05-0.25 0.05-0.2 0.05-0.2
——Rusted - 0.6-0.9 0.5-0.8 0.5-0.8 0.5-0.7 0.5-0.7
——Molten 0.35 0.4-0.6 - - - -
Iron, Cast(F=)
——0Oxidized 0.7-0.9 0.7-0.95 [ 0.65-0.95| 0.65-0.95 0.6-0.95 0.6-0.95
——Unoxidized 0.35 0.3 0.25 0.25 0.2 0.2
——Molten 0.35 0.3-0.4 0.2-0.3 0.2-0.3 0.2-0.3 0.2-0.3
Iron, Wrought(& &) 0.9 0.95 0.9 0.9 0.9 0.9




Material Emissivity (in microns)
1.0 2.2 3.9 5.1 7.9 8to 14

Lead('s)
——Polished 0.35 0.05-0.2 | 0.05-0.2 0.05-0.2 0.05-0.1 0.05-0.1
——Rough 0.65 0.5 0.4 0.4 0.4 0.4
——0Oxidized —-— 0.3-0.7 0.2-0.7 0.2-0.7 0.2-0.6 0.2-0.6
Magnesium (B4 &) 0.3-0.8 0.05-0.2 | 0.03-0.15| 0.03-0.15 0.02-0.1 0.02-0.1
Mercury(=2 - 0.05-0.15] 0.05-0.15] 0.05-0.15] 0.05-0.15| 0.05-0.15
Molybedenum

——0Oxidized 0.5-0.9 0.4-0.9 0.3-0.7 0.3-0.7 0.2-0.6 0.2-0.6
——Unoxidized 0.25-0.35| 0.1-0.83 0.1-0.15 | 0.1-0.15 0.1 0.1
Monel (Ni—Cu) 0.3 0.2-0.6 | 0.1-0.5 0.1-0.5 0.1-0.14 0.1-0.14
Nickel(H#)

——0Oxidized 0.8-0.9 0.4-0.7 0.3-0.6 0.3-0.6 0.2-0.5 0.2-0.5
——Electrolytic 0.2-0.4 0.1-0.2 0.1-0.15 0.1-0.15 0.05-0.15 | 0.05-0.15
Platinum ——Black - 0.95 0.9 0.9 0.9 0.9
Silver(2) 0.04 0.02 0.02 0.02 0.02 0.02
Steel(Z)

——Cold-rolled 0.8-0.9 - 0.8-0.9 0.8-0.9 0.7-0.9 0.7-0.9
——Ground Sheet - 0.6-0.7 0.5-0.7 0.5-0.7 0.4-0.6 0.4-0.6
——Polished Sheet 0.35 0.2 0.1 0.1 0.1 0.1
——Molten 0.35 0.25-0.4 0.1-0.2 0.1-0.2 - -
——Oxidized 0.8-0.9 0.8-0.9 0.7-0.9 0.7-0.9 0.7-0.9 0.7-0.9
——Stainless 0.35 0.2-0.9 0.15-0.8 0.15-0.8 0.1-0.8 0.1-0.8
Tin(F4)-—Unoxidized 0.25 0.1-0.3 0.05 0.05 0.05 0.05
Titanium (E| EHE)

——Polished 0.5-0.75 0.2-0.5 0.1-0.3 0.1-0.3 0.05-0.2 0.05-0.2
——0Oxidized - 0.6-0.8 0.5-0.7 0.5-0.7 0.5-0.6 0.5-0.6
Tungsten(& AHl) - 0.1-0.6] 0.05-0.3 0.05-0.5 0.03 0.03
——Polished 0.35-0.4 0.1-0.3 | 0.05-0.25| 0.05-0.25 | 0.03-0.1 0.03-0.1
Zinc(o}ed)

——0Oxidized 0.6 0.15 0.1 0.1 0.1 0.1
——Polished 0.5 0.05 0.03 0.03 0.02 0.02




NON-METALS (1-color sensors)

Material Emissivity (in microns)
1.0 2.2 3.9 5.1 7.9 8 to 14
Asbestos(4 ™) 0.9 0.8 0.9 0.95
Asphalt(OtAZE) 0.95 0.95
Basalt(Z24 X}7]) 0.7 0.7
Carbon(7}&)
—-Unoxidized 0.8-0.95 | 0.8-0.9 0.8-0.9 0.8-0.9
——Graphite 0.8-0.9 | 0.8-0.9 0.7-0.9 0.7-0.8
Carborundum (Etet#24) 0.95 0.9 0.9
Ceramic(MI2H 0.4 0.8-0.95 0.85-0.95 0.95
Clay(¥ £) 0.8-0.95 0.85-0.95 0.95
Concrete(232IE) 0.65 0.9 0.9 0.95
Cloth(® & 0.95 0.95
Glass(f2l)
——Plate 0.2 0.98 0.85
——Gob 0.4-0.9 0.9
Material Emissivity (in microns)
1 2.2 3.9 5.1 7.9 8to 14
Gravel(XtZ) 0.95 0.95
Gypsum (A1) 0.4-0.97 0.8-0.95
Ice(d &) 0.98
Limestone(A &/ 2t) 0.4-0.98 0.98
Paint (H 21 E) 0.9-0.95
Paper (M X[) 0.95 0.95
Plastic(E2tAE 0.95 0.95
Rubber(LF) 0.9 0.95
Sand(=2) 0.9 0.9
Snow(+) 0.9
Soil(&) 0.9-0.98
Water(2) 0.93
Wood, Natural( -+5,X124) 0.9-0.95 0.9-0.95




