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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The solar reflectance property of a coating system is determined by the absorbed solar energy
(especially heat) of a building or an object.

This property can be expressed by a numerical value determined by calculation, thanks to which the
impact of solar energy (especially heat) on the environment can be easily understood.

Reduction of greenhouse gases and carbon dioxide (CO,) is achieved by reflecting the solar energy back
into the atmosphere, which, reduces global warming. The effect of energy saving by coating system can
be determined using solar reflectance

© IS0 2019 - All rights reserved v
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Paints and varnishes — Determination of solar reflectance

1 Scope

This document specifies a method to determine the solar reflectance of coating systems using a
spectrophotometer with a wide spectral range (300 nm to 2 500 nm) and global solar radiation.

This[documentis applicable to coating systems.

2 Normative references

The following documents are referred to in the text in such a way that someor all of their content
constitutes requirements of this document. For dated references, only the|edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 3270, Paints and varnishes and their raw materials — Temperatures and humidities for |conditioning
and festing

IS0 4618, Paints and varnishes — Terms and definitions

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 4618 and the follpwing apply.

ISO gnd IEC maintain terminological databasesfor use in standardization at the following dddresses:

— SO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
global solar radiation
total| of the direct solar radiation incident on a horizontal surface plus all sky and horizgntal ground
reflected radiation within the 2m steradian field of view of the surface

Note [l to entry: It is €xpFessed in watts per square metre (W-m=2).

3.2
radiant flux

radignt power

powerremitted, transmitted or received in the form of radiation

Note 1 to entry: It is expressed in watts (W).
[SOURCE: IEC 60050-845:1987, 845-01-24]

3.3
reflectance

p
ratio of the reflected radiant or luminous flux to the incident flux in the given spectral composition,

polarization and geometrical distribution

[SOURCE: IEC 60050-845:1987, 845-04-58]

© IS0 2019 - All rights reserved 1
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solar reflectance

SR

total solar reflectance

TSR

solar reflectance index

SRI

ratio of reflected radiant flux to global solar radiation (3.1) on coating system

3.5

integrating sphere

hollow sphe|
Note 1 to ent
[SOURCE: IH

3.6
spectrophg
instrument

[SOURCE: IH

4 Appar]

4.1 Spect

Spectrophot
utilizing an
reflection m

5 Procedure

5.1 Spect

Measureme

otherwise s
is 5 nm.

The test spd

relative hunidity 8f¢50 + 5) %, as specified in ISO 3270. If the alternative conditions are used, it

be stated in

Fe whose Internal suriace 1s a dilfuse rellector, as non-selective as possible
Fy: An integrating sphere is frequently used with a radiometer or photometer.

C 60050-845:1987, 845-05-24]

tometer

C 60050-845:1987, 845-05-08]

atus

rophotometer

ometer with a spectrometer capable of collecting radiations from 300 nm to 2 50
integrating sphere with either 8°:di or.dii8° geometry so that the regular or spe
ay be included. See CIE 15 for details.

ral reflectance of test specimen

pecified, spectrdlpeflectance is measured from 300 nm to 2 500 nm and sampling int

cimens_shall be measured at the standard conditions, a temperature of (23 + 2) °C {

thetest report.

for measuring the ratio of two values of a radiometric quantity at the same wavelength

) nm
cular

ht of spectral reflectance of test specimens shall use the apparatus described in Clause 4
and the scale used for reflectemeters shall be traceable to national metrology institutions. U

nless
brval

ind a
shall

5.2 Reference global solar radiation

Reference global solar radiation as defined by the SMARTS 2.9.5 model shall be used. The parameters
of reference global solar radiation are: at sea level for air mass, 1,0; aerosol optical depth, 0,10; water
vapor, 1,42 atm-cm; ozone, 0,340 atm-cm. The reference global solar radiation from 300 nm to 2 500 nm
for 5 nm interval is described in Annex A. If the parameter to calculate reference global solar radiation

is different,

NOTE

it shall be reported.

SMARTS 2.9.5 is a free software. It can be downloaded from the following website: https://www.nrel

.gov/grid/solar-resource/smarts.html
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5.3 Determination of solar reflectance

Solar reflectance is determined by the spectral reflectance of test specimen and the reference global
solar radiation using Formula (1):

1
ps = )
S 12

where

A is the solar reflectance;

E(A) isthe reference global solar radiation (W-m=2-nm-1);
p(7) isthe spectral reflectance of specimen;

is the range of wavelength from 4, to 4,.

NOTH In case of the wavelength interval is 1 nm instead of 5 nm, the formula becomes as follows:

e

@) )
s =;E(/1)'P(/1)/;E(/1)

Example of a determination of solar reflectance is shewn in Annex B.

6 Testreport

Test report shall include the followings.

a) areference to this document, i.e. 150 22969:2019;
b) 4 description of test specimen;

c) the type of spectrophetometer;

d) the reflection measurement geometry;

e) the spectralvavelength range and measuring wavelength increments band width apd nm-steps
fised to scan;

f) the spectral reflectance of test specimen;

g) fthe-solar reflectance;

h) any deviation from the test procedure specified;
i) any unusual features observed;

j) the date of the test.

© IS0 2019 - All rights reserved 3
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Annex A
(informative)

The reference global radiation table

Reference global solar radiation at sea level for air mass 1,0; aerosol optical depth 0,10; water vapor
1,42 atm-cm; ozone 0,340 atm-cm is described in Table A.1.

Table A.1 — The table of reference global radiation
1\21 :‘g,t(:eh Irradiance lv: l?;fh Irradiance 1\21 :‘g,t(:eh Irradiance | Wavelength {~ZIrradianice
nm W-m~2nm-! nm W-m~2-nm-! nm W-m=2-nm-! nm W-m~2-nmp~1
300 1,48E-02 440 1,72E+00 580 1,66E+00 720 1,14E+0P
305 7,65E-02 445 1,83E+00 585 1,66E+00 725 1,15E+0p0
310 1,89E-01 450 1,93E+00 590 1,57E+00 730 1,16E+00
315 3,11E-01 455 1,94E+00 595 1,59E+00 735 1,24E+00
320 4,24E-01 460 1,96E+00 600 1,59E+00 740 1,24E+00
325 5,70E-01 465 1,94E+00 605 1,60E+00 745 1,26E+0[0
330 7,22E-01 470 1,91E+00 610 1,59E+00 750 1,25E+00
335 7,10E-01 475 1,93E+00 615 1,55E+00 755 1,23E+00
340 7,56E-01 480 1,95E+00 620 1,55E+00 760 8,01E-0[L
345 7,48E-01 485 1,82E+00 625 1,51E+00 765 8,25E-0fL
350 7,93E-01 490 1,84E+00 630 1,50E+00 770 1,14E+0p
355 8,21E-01 495 1,87E+00 635 1,52E+00 775 1,17E+00
360 7,79E-01 500 1,82E+00 640 1,51E+00 780 1,16E+0p
365 9,43E-01 505 1,82E+00 645 1,49E+00 785 1,14E+0p
370 9,90E-01 510 1,80E+00 650 1,47E+00 790 1,11E+00
375 9,24E-01 515 1,71E+00 655 1,40E+00 795 1,10E+00
380 9,70E-01 520 1,71E+00 660 1,42E+00 800 1,09E+0|0
385 8,45E-01 525 1,75E+00 665 1,43E+00 805 1,08E+00
390 9,89E-01 530 1,78E+00 670 1,45E+00 810 1,06E+00
395 9,29E-01 535 1,77E+00 675 1,45E+00 815 9,46E-0[L
400 1,40E+00 540 1,74E+00 680 1,42E+00 820 9,21E-0[L
405 1,53E+00 545 1,75E+00 685 1,35E+00 825 9,43E-0L
410 1,56E+00 550 1,75E+00 690 1,26E+00 830 9,48E-0[L
415 1,63E+00 555 1,74E+00 695 1,32E+00 835 9,80E-01
420 1,62E+00 560 1,69E+00 700 1,33E+00 840 1,00E+00
425 1,59E+00 565 1,68E+00 705 1,34E+00 845 9,98E-01
430 1,44E+00 570 1,65E+00 710 1,35E+00 850 9,55E-01
435 1,61E+00 575 1,66E+00 715 1,28E+00 855 9,21E-01
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Table A.1 (continued)

lv: :;fh Irradiance l‘g :;:h Irradiance lv: :;fh Irradiance | Wavelength Irradiance
nm W-m-2-nm-1! nm W-m~2-nm-! nm W-m~2-nm-1 nm W-m~2-nm-1!
860 9,77E-01 1035 6,67E-01 1210 4,31E-01 1385 4,11E-04
865 9,42E-01 1040 6,62E-01 1215 4,43E-01 1390 1,88E-03
870 9,56E-01 1045 6,53E-01 1220 4,48E-01 1395 1,06E-03
875 9,46E-01 1050 6,48E-01 1225 4,46E-01 1400 3,26E-03
880 9,33E-01 1055 6,40E-01 1230 4,50E-01 1405 4,44E-03
qs5 5,21E-01 T060 6,26E-01 1235 Z,51E-01 TZ410 | |8/15E-03
g90 9,09E-01 1065 6,20E-01 1240 4,48E-01 1415 . N|2,29E-02
d95 8,09E-01 1070 6,07E-01 1245 4,44E-01 14207, 2,69E-02
doo 6,97E-01 1075 6,05E-01 1250 4,40E-01 1@ 4,24E-02
dos 7,57E-01 1080 5,94E-01 1255 4,32B-01 | ()F430 5,51E-02
410 6,93E-01 1085 5,80E-01 1260 417E-01 | V1435 4,78E-02
q15 6,83E-01 1090 5,71E-01 1265 391E-QL+~] 1440 5,99E-02
920 7,29E-01 1095 5,37E-01 1270 3,80E£Q1 1445 7,21E-02
925 7,20E-01 1100 5,11E-01 1275 _4p7E01 1450 8,59E-02
430 5,10E-01 1105 4,83E-01 1280 |/ 4)00E-01 1455 1,27E-01
435 2,82E-01 1110 4,29E-01 1285 3\ = 4,05E-01 1460 1,43E-01
d40 4,05E-01 1115 2,80E-01 12907  4,06E-01 1465 1,14E-01
445 3,73E-01 1120 1,88E-01 1295 3,97E-01 1470 8,45E-02
450 3,98E-01 1125 1,58E-01 | .5\1300 3,79E-01 1475 1,19E-01
ds5 4,08E-01 1130 194E-01 ' 1305 3,61E-01 1480 1,17E-01
460 4,67E-01 1135 1,77E:QD 1310 3,44E-01 1485 1,43E-01
d65 5,44E-01 1140 2,78E-01 1315 3,22E-01 1490 1,84E-01
470 6,63E-01 1145 | 216E-01 1320 3,06E-01 1495 2,10E-01
475 6,30E-01 1150 , {. 2,35E-01 1325 2,94E-01 1500 2,37E-01

-
dso 6,62E-01 1 2,94E-01 1330 2,29E-01 1505 2,26E-01
985 7,09E-01 {160 3,59E-01 1335 2,18E-01 1510 2,53E-01
d9o 7,26E-01 _|( )1 165 4,14E-01 1340 1,97E-01 1515 2,58E-01
495 7,29E-01-\F 1170 4,42E-01 1345 1,15E-01 1520 2,66E-01
1000 721017 | 1175 4,38E-01 1350 2,80E-02 1525 2,71E-01
1005 7,00E-01 1180 4,32E-01 1355 1,90E-03 1530 2,70E-01
1p1o | S706E-01 1185 4,29E-01 1360 9,10E-05 1535 2,71E-01
115, > 6,98E-01 1190 4,39E-01 1365 7,79E-05 1540 2,68E-01
1020, | 6,88E-01 1195 4,47E-01 1370 1,47E-04 1545 2,70E-01
1025 6,67E-01 1200 4,26E-01 1575 1,59E-03 1550 2,67E-01
1030 6,78E-01 1205 4,26E-01 1380 1,12E-03 1555 2,64E-01
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Table A.1 (continued)
l‘g :‘glfh Irradiance l‘g :;fh Irradiance l‘g :‘glfh Irradiance | Wavelength Irradiance
nm W-m~2-nm-! nm W-m~2-nm-1! nm W-m~2-nm-! nm W-m-2-nm-1!
1560 2,64E-01 1735 1,65E-01 1910 2,39E-04 2085 9,04E-02
1565 2,61E-01 1740 1,66E-01 1915 2,53E-04 2090 9,25E-02
1570 2,48E-01 1745 1,60E-01 1920 1,82E-03 2095 9,25E-02
1575 2,38E-01 1750 1,67E-01 1925 3,11E-03 2100 9,02E-02
1580 2,41E-01 1755 1,58E-01 1930 2,35E-03 2105 9,44E-02
1585 2,46E-01 1760 T,61E-01 1035 791E-03 7110 5,22E-0p
1590 2,41E-01 1765 1,41E-01 1940 7,87E-03 2115 9,29-0p
1595 2,48E-01 1770 1,47E-01 1945 1,83E-02 2120 _ ‘897E-0p
1600 2,37E-01 1775 1,27E-01 1950 2,49E-02 2125 _{~” 9,01E-0p
1605 2,32E-01 1780 1,12E-01 1955 1,91E-02 21300)7  9,05E-0p
1610 2,28E-01 1785 9,29E-02 1960 3,21E-02 24351 9,07E-0p
1615 2,32E-01 1790 1,00E-01 1965 4,28E-02 o 9,09E-0p
1620 2,34E-01 1795 6,12E-02 1970 617E-02 | 2145 8,99E-0p
1625 2,37E-01 1800 4,09E-02 1975 7,76E-02 <, 2150 8,65E-0p
1630 2,34E-01 1805 2,24E-02 1980 8,306<02) 2155 8,61E-0p
1635 2,27E-01 1810 1,74E-02 1985 8,86E-02 2160 8,46E-0p
1640 2,16E-01 1815 7,65E-03 1990 __9,09E-02 2165 7,88E-0p
1645 2,17E-01 1820 3,10E-03 1995 fC\78,66E-02 2170 8,20E-0p
1650 2,17E-01 1825 3,84E-03 20005) | 541E-02 2175 8,17E-0p
1655 2,19E-01 1830 2,86E-04 2,05’ 3,12E-02 2180 8,23E-0p
1660 2,21E-01 1835 5,39E-05 | (2010 5,36E-02 2185 7,72E-0p
1665 2,11E-01 1840 1,08E-05 - 2015 4,38E-02 2190 8,02E-0p
1670 2,12E-01 1845 L10E04" | 2020 6,01E-02 2195 7.96E-0p
1675 2,08E-01 1850 6,43E-05 2025 8,26E-02 2200 7,44E-0p
~
1680 2,01E-01 1855 E-05 2030 9,10E-02 2205 7,56E-0p
1685 2,04E-01 1860 ( )1,05E-04 2035 9,82E-02 2210 7,89E-0p
1690 2,04E-01 1865()| 1,62E-04 2040 9,52E-02 2215 7,72E-0p
1695 2,03E-01 1870’ 9,74E-06 2045 9,50E-02 2220 7,78E-0p
1700 2,00E-01 | <1875 3,34E-05 2050 7,91E-02 2225 7,62E-0p
1705 197E-01 < 1880 5,56E-04 2055 6,93E-02 2230 7,62E-0p
1710 1,89E-01)'| 1885 4,56E-04 2060 7,81E-02 2235 7,49E-0p
1715 1,895-01 1890 1,16E-03 2065 7,39E-02 2 240 7,40E-0p
1720 (1,86E-01 1895 8,72E-04 2070 7,68E-02 2245 7,24E-0p
1725 I78h-01 1900 6,40E-05 2075 0,02E-02 2250 7,27E-02
1730 1,75E-01 1905 2,29E-05 2080 9,11E-02 2255 6,99E-02
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Table A.1 (continued)

lv: :;teh Irradiance l‘g :;:h Irradiance lv: :;teh Irradiance | Wavelength Irradiance
nm W-m=2-nm-~1 nm W-m~2-nm~1 nm W-m=2-nm-~1 nm W-m~2-nm~1
2260 6,91E-02 2325 5,83E-02 2390 4,05E-02 2 455 2,91E-02
2265 6,96E-02 2330 5,90E-02 2395 4,38E-02 2460 3,63E-02
2270 6,74E-02 2335 5,91E-02 2400 4,61E-02 2465 2,82E-02
2275 6,66E-02 2340 5,10E-02 2405 3,81E-02 2470 2,13E-02
2280 6,76E-02 2345 5,39E-02 2410 3,75E-02 2 475 2,04E-02
21285 6,53E-02 2 350 4,65E-02 2 415 3,14E-02 2480 1,28E-02
290 6,50E-02 2355 5,09E-02 2420 3,01E-02 2485 9,36E-03
295 6,34E-02 2360 5,30E-02 2 425 3,68E-02 2490 6,02E-03
200 6,16E-02 2365 5,12E-02 2430 4,53E-02 2495 5,92E-03
2B05 6,19E-02 2370 3,82E-02 2435 2,14E-02 2500 1,14E-02
21310 6,45E-02 2375 4,72E-02 2440 4,32E-02 — —
2B15 6,05E-02 2380 4,54E-02 2445 2,54E-02 — —
220 5,58E-02 2385 3,67E-02 2450 1,84E=02 — —
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Example of a determination method of solar reflectance

Annex B
(informative)

B.1 Principle of the determination method

The determjnation method of solar reflectance is described in Formula (1).
Formula (1)|can be changed into another formula, using summation expression.
In the case qf modified rectangular rule, Formula (1) becomes followings (B.1):
n-1 1
X1 E(%)-p(4 )-drs—[E(A)-p (%) +E (A)-p(A)]-d2
Ps= n—1 1
DI E(A; ).d/1+5[15(/1,. )+E(Ay,)]-d2

where

Ps is the solar reflectance;

E(AQ) is the reference global solar radiation (W:ny;2:nm-1) at wavelength Ai;

p(Ai) is the spectral reflectance of specimerat wavelength Ai;

Al is the wavelength from A, to ,;

dA is interval of wavelength.

In the case (

N

b

f trapezoid rule, Formula\(?) becomes followings (B.2):

} 0,5x{[ E (A ) )+ E (As1)- P (A) [} (Ais1 =44 )}

Ps=

These two fi

z”;lo,sx{[g(z,.)w(z,.ﬂ V% (A 24}

brmulae are derived from the same solar reflectance.

(B.1)

(B.2)

B.2 Example of calculation

The reference global solar radiation (given in Annex A) and the spectral reflectance of specimen (grey
painted steel specimen) are in Table B.1.

ps=0,318

© ISO 2019 - All rights reserved
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Table B.1 — Example of the reference global solar radiation and the spectral reflectance of

specimen

Wavelength E(V) o(A) E(0)p() | Wavelength E(V) o(N) E(D)-p(Y)
nm W-m~2-nm-! nm W-m~2-nm-!
300 1,48E-02 0,059 8,66E-04 510 1,80E+00 0,375 6,75E-01
305 7,65E-02 0,058 4,46E-03 515 1,71E+00 0,378 6,46E-01
310 1,89E-01 0,058 1,10E-02 520 1,71E+00 0,381 6,51E-01
315 3,11E-01 0,058 1,79E-02 525 1,75E+00 0,383, | 671E-01
320 4,24E-01 0,057 2,42E-02 530 1,78E+00 0,386."| 6,87E-01
325 5,70E-01 0,056 3,19E-02 535 177E+00 | _ 0388 6,87E-01
330 7,22E-01 0,056 4,01E-02 540 1,74E+00 _ (}5-0,390 6,78E-01
335 7,10E-01 0,055 3,92E-02 545 1,75E+00) | 0,391 6,84E-01
340 7,56E-01 0,055 4,18E-02 550 1,75E+00° 0,393 6,87E-01
345 7,48E-01 0,056 4,18E-02 555 1{74E+00 0,394 6,86E-01
350 7,93E-01 0,057 4,54E-02 560 ~1,69E+00 0,396 6,69E-01
355 8,21E-01 0,060 4,96E-02 565 <] 1,68E+00 0,397 6,66E-01
360 7,79E-01 0,066 5,13E-02 570> | 1,65E+00 0,398 6,56E-01
365 9,43E-01 0,074 6,93E-02 55 1,66E+00 0,399 6,63E-01
370 9,90E-01 0,084 8,32E-02 _, 580 1,66E+00 0,400 6,64E-01
375 9,24E-01 0,098 9,07E-02 O~ 585 1,66E+00 0,400 6,64E-01
380 9,70E-01 0,119 1,16E-01.%" 590 1,57E+00 0,400 6,28E-01
385 8,45E-01 0,149 1,26E0T 595 1,59E+00 0,400 6,36E-01
390 9,89E-01 0,188 186E-01 600 1,59E+00 0,399 6,35E-01
395 9,29E-01 0230 | ~l2,14E-01 605 1,60E+00 0,399 6,38E-01
400 1,40E+00 0,268 ("> 3,75E-01 610 1,59E+00 0398 | 6,32E-01
105 1,53E+00 0,296 . 4,53E-01 615 1,55E+00 0,396 6,14E-01
410 1,56E+00 (0313 4,88E-01 620 1,55E+00 0395 | 6,12E-01
415 1,63E+00 0,322 5,25E-01 625 1,51E+00 0,393 5,94E-01
420 1,626+00- ()~ 0,328 5,31E-01 630 1,50E+00 0,392 5,88E-01
425 1,59E£00. | 0,333 5,29E-01 635 1,52E+00 0,390 5,93E-01
430 1,44E300 0,338 4,87E-01 640 1,51E+00 0,389 5,87E-01
435  (BBLE+00 0,344 5,54E-01 645 1,49E+00 0,387 5,77E-01
140 {\J1,72E+00 0,351 6,03E-01 650 1,47E+00 0,386 5,68E-01
445, U~ 1,83E+00 0,355 6,49E-01 655 1,40E+00 0,385 5,39E-01
450, 1,93E+00 0,358 6,90E-01 660 1,42E+00 0,384 5,46E-01
755 T,04E+00 0,359 6,06E-01 665 T,43E+00 0,383 5,48E-01
460 1,96E+00 0,360 7,05E-01 670 1,45E+00 0,382 5,54E-01
465 1,94E+00 0,360 6,98E-01 675 1,45E+00 0,381 5,52E-01
470 1,91E+00 0,360 6,87E-01 680 1,42E+00 0,379 5,38E-01
475 1,93E+00 0,360 6,95E-01 685 1,35E+00 0,377 5,09E-01
480 1,95E+00 0,361 7,03E-01 690 1,26E+00 0,376 4,74E-01
485 1,82E+00 0,361 6,58E-01 695 1,32E+00 0,375 4,95E-01
490 1,84E+00 0,363 6,68E-01 700 1,33E+00 0,374 4,98E-01
495 1,87E+00 0,365 6,83E-01 705 1,34E+00 0,373 5,00E-01
500 1,82E+00 0,368 6,70E-01 710 1,35E+00 0,372 5,02E-01
505 1,82E+00 0,371 6,76E-01 715 1,28E+00 0,371 4,74E-01
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Table B.1 (continued)

Wavelength E(A) p(A) E(0).p(A) | Wavelength E(A) (M) E)-p(Y)
nm W-m=2-nm! nm W-m~2-nm-!
720 1,14E+00 0,369 4,21E-01 945 3,73E-01 0,317 1,18E-01
725 1,15E+00 0,369 4,24E-01 950 3,98E-01 0,316 1,26E-01
730 1,16E+00 0,367 4,26E-01 955 4,08E-01 0,315 1,28E-01
735 1,24E400 0,366 4,54E-01 960 4,67E-01 0,314 1,46E-01
740 1,24E+00 0,364 4,51E-01 965 5,44E-01 0,313 1,70E-01
745 1,26E+00 0,362 4,56E-01 970 6,63E-01 0,312 2,07E-01
750 1,25E+00 0,360 4,50E-01 975 6,30E-01 0,311 1,96E{01
755 1,23E+00 0,359 4,41E-01 980 6,62E-01 0,310 | (2,05Ef01
760 8,01E-01 0,357 2,86E-01 985 7,09E-01 0,309 ~] “2,19E}01
765 8,25E-01 0,356 2,94E-01 990 7,26E-01 0, 2,24E}01
770 1,14E+00 0,356 4,05E-01 995 7,29E-01 9,307 2,24E(01
775 1,17E+00 0,356 4,16E-01 1000 721E-01 () 0,306 2,21E}01
780 1,16E+00 0,355 4,11E-01 1005 7,00E-010| 0,305 2,14E}01
785 1,14E+00 0,353 4,03E-01 1010 7,06EO 0,304 2,15E}01
790 1,11E+00 0,352 3,90E-01 1015 698E-01 0,303 2,12E}01
795 1,10E+00 0,350 3,85E-01 1020 | <6)88E-01 0,303 2,08E}01
800 1,09E+00 0,350 3,81E-01 1025 % 6,87E-01 0,302 2,07E}01
805 1,08E+00 0,349 3,76E-01 10300, |  6,78E-01 0,301 2,04E01
810 1,06E+00 0,347 3,68E-01 1035 6,67E-01 0,300 2,00E}01
815 9,46E-01 0,345 3,26E-01 | 51040 6,62E-01 0,299 1,98E}01
820 9,21E-01 0,343 3,16E-01  [\" 1045 6,53E-01 0,298 1,95E}01
825 9,43E-01 0,342 3,23E-01% 1050 6,48E-01 0,297 1,93E(01
830 9,48E-01 0,342 3,24EQ1 1055 6,40E-01 0,297 1,90E}01
835 9,80E-01 0,341 3,34E-01 1060 6,26E-01 0,296 1,85E}01
840 1,00E+00 0,340 | \3/40E-01 1065 6,20E-01 0,295 1,83E}01
845 9,98E-01 0,338 _(])" 3,37E-01 1070 6,07E-01 0,294 1,78E(01
850 9,55E-01 0,337 |  3,22E-01 1075 6,05E-01 0,293 1,77El01
855 9,21E-01 0,336 3,09E-01 1080 5,94E-01 0,292 1,74E}01
860 9,77E-01 |C~0,335 3,27E-01 1085 5,80E-01 0,292 1,69E}01
865 9,42E-017 Y 0,334 3,14E-01 1090 5,71E-01 0,291 1,66E}01
870 9,56E-00~ | 0,333 3,18E-01 1095 5,37E-01 0,290 1,56E(01
875 9,46E°01 0,332 3,14E-01 1100 5,11E-01 0,289 1,48E}01
880 A933E-01 0,330 3,08E-01 1105 4,83E-01 0,288 1,39E}01
885 &) 9,21E-01 0,329 3,03E-01 1110 4,29E-01 0,288 1,23E}01
890 9,09E-01 0,327 2,97E-01 1115 2,80E-01 0,287 8,02E-02
895 8,09E-01 0,326 2,63E-01 1120 1,88E-01 0,286 5,37E-02
900 6,97E-01 0,325 2,26E-01 1125 1,58E-01 0,285 4,50E-02
905 7,57E-01 0,324 2,45E-01 1130 1,94E-01 0,284 5,51E-02
910 6,93E-01 0,322 2,23E-01 1135 1,77E-01 0,283 5,01E-02
915 6,83E-01 0,322 2,20E-01 1140 2,78E-01 0,282 7,85E-02
920 7,29E-01 0,321 2,34E-01 1145 2,16E-01 0,281 6,08E-02
925 7,20E-01 0,320 2,30E-01 1150 2,35E-01 0,280 6,59E-02
930 5,10E-01 0,319 1,63E-01 1155 2,94E-01 0,280 8,22E-02
935 2,82E-01 0,318 8,98E-02 1160 3,59E-01 0,279 1,00E-01
940 4,05E-01 0,318 1,29E-01 1165 4,14E-01 0,278 1,15E-01
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Wavelength E(V) o(A) E(0)p(A) | Wavelength E(V) (N E(D)-p(Y)
nm W-m~2nm-! nm W-m=2nm-!
1170 4,42E-01 0,277 1,22E-01 1395 1,06E-03 0,242 2,56E-04
1175 4,38E-01 0,276 1,21E-01 1400 3,26E-03 0,241 7,86E-04
1180 4,32E-01 0,275 1,19E-01 1405 4,44E-03 0,240 1,07E-03
1185 4,29E-01 0,274 1,18E-01 1410 8,15E-03 0,239 1,95E-03
1190 4,39E-01 0,273 1,20E-01 1415 2,29E-02 0,238 5,46E-03
1195 4,47E-01 0,272 1,22E-01 1420 2,69E-02 0,237 6,39E-03
1200 4,26E-01 0,272 1,16E-01 1425 4,24E-02 0,2370y| 1,00E-02
1205 4,26E-01 0,271 1,15E-01 1430 5,51E-02 0236" | 1,30E-02
1210 4,31E-01 0,270 1,16E-01 1435 4,78E-02 | ~0/235 1,12E-02
1215 4,43E-01 0,269 1,19E-01 1440 599E-02 70,234 1,40E-02
1220 4,48E-01 0,269 1,20E-01 1445 721E-08 || 0,233 1,68E-02
1225 4,46E-01 0,268 1,19E-01 1450 8,59E302 0,233 2,00E-02
1230 4,50E-01 0,267 1,20E-01 1455 _127E-01 0,232 2,95E-02
1235 4,51E-01 0,267 1,20E-01 1460 | ()'143E-01 0,231 3,30E-02
1240 4,48E-01 0,266 1,19E-01 1465~  1,14E-01 0,230 2,63E-02
1245 4,44E-01 0,265 1,18E-01 1470 Y | 845E-02 0,230 1,94E-02
1250 4,40E-01 0,265 1,16E-01 1975 1,19E-01 0,229 2,72E-02
1255 4,32E-01 0,264 1,14E-01 o, 1480 1,17E-01 0,228 2,67E-02
1260 4,17E-01 0,263 1,10E-01 " 1485 1,43E-01 0,227 3,25E-02
1265 3,91E-01 0,262 1,03E-01 1490 1,84E-01 0,227 4,17E-02
1270 3,80E-01 0,262 9,94E02 1495 2,10E-01 0,226 4,75E-02
1275 4,07E-01 0,261 ~ 1506E-01 1500 2,37E-01 0,226 5,34E-02
1280 4,00E-01 0,260 [.(,1,04E-01 1505 2,26E-01 0,225 5,08E-02
1285 4,05E-01 0,259 ()" 1,05E-01 1510 2,53E-01 0,224 5,67E-02
1290 4,06E-01 0,259 1,05E-01 1515 2,58E-01 0,223 5,76E-02
1295 397E-01 | (0258 1,02E-01 1520 2,66E-01 0,223 5,92E-02
1300 3,798-01 |\ Jo,257 9,74E-02 1525 2,71E-01 0,222 6,02E-02
1305 3,61E-01-y- 0,256 9,25E-02 1530 2,70E-01 0,222 5,98E-02
1310 3,44B01° 0,255 8,79E-02 1535 2,71E-01 0,221 5,99E-02
1315 322601 0,255 8,20E-02 1540 2,68E-01 0,220 5,90E-02
1320 3,06E-01 0,254 7,77E-02 1545 2,70E-01 0,220 5,93E-02
1325 NV 294E-01 0,253 7,44E-02 1550 2,67E-01 0,219 5,84E-02
1330 ] 2,29E-01 0,252 5,77E-02 1555 2,64E-01 0,218 5,75E-02
1335 2,18E-01 0,251 5,48E-02 1560 2,64E-01 0,217 5,74E-02
1340 1,97E-01 0,251 4,94E-02 1565 2,61E-01 0,217 5,65E-02
1345 1,15E-01 0,250 2,87E-02 1570 2,48E-01 0,216 5,35E-02
1350 2,80E-02 0,249 6,97E-03 1575 2,38E-01 0,215 5,12E-02
1355 1,90E-03 0,248 4,72E-04 1580 2,41E-01 0,214 5,17E-02
1360 9,10E-05 0,247 2,25E-05 1585 2,46E-01 0,214 5,26E-02
1365 7,79E-05 0,246 1,92E-05 1590 2,41E-01 0,213 5,13E-02
1370 1,47E-04 0,246 3,61E-05 1595 2,48E-01 0,213 5,27E-02
1375 1,59E-03 0,245 3,89E-04 1600 2,37E-01 0,212 5,02E-02
1380 1,12E-03 0,244 2,73E-04 1605 2,32E-01 0,211 4,90E-02
1385 4,11E-04 0,243 1,00E-04 1610 2,28E-01 0,210 4,79E-02
1390 1,88E-03 0,243 4,56E-04 1615 2,32E-01 0,210 4,86E-02
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