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An American National Standard

[l:[w Designation: D 4803 — 97 (Reapproved 2002) <!
il

INTERNATIONAL

Standard Test Method for
Predicting Heat Buildup in PVC Building Products 1

This standard is issued under the fixed designation D 4803; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Footnote text inadvertently left out of Table 1 was reinserted editorially in March 2003.

1. Scope * 2. Referenced Documents

1.1 This test method covers prediction of the heat buildup in 2.1 ASTM Standards:
rigid and flexible PVC building products above ambient air D 883 Terminology Relating to Plastics
temperature, relative to black, which occurs due to absorption D 1600 Terminology for Abbreviated Terms Relating to
of the sun’s energy. Plasticg
D 1898 Practice for Sampling Plastics
D 3010 Practice for Preparing Compression-Molded Test
Sample Plaques of Rigid Poly(Vinyl Chloride) Com-

Note 1—This test method is expected to be applicable to all types of
colored plastics. The responsible subcommittee intends to broaden the
scope beyond PVC when data on other materials is submitted for review.

Note 2—There are no ISO standards covering the primary subject pound§
matter of this test method. D 3679 Specification for Rigid Poly(Vinyl Chloride) (PVC)
1.2 Rigid PVC exterior profile extrusions for assembled Siding®

D 4216 Specification for Rigid Poly(Vinyl Chloride) (PVC)

windows and doors are covered in Specification D 4726. _ Orl
and Related PVC and CPVC Plastic Building Product

1.3 Rigid PVC exterior profiles for fencing are covered in

Specification F 964.

1.4 Rigid PVC siding profiles are covered in Specification
D 3679.

1.5 Rigid PVC soffit profiles are covered in Specification
D 4477.

Compound$
D 4477 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Soffit®
D 4726 Specification for Rigid Poly(Vinyl Chloride) (PVC)

Exterior Profile Extrusions Used for Assembled Windows

1.6 Rigid PVC and Rigid CPVC plastic building products and Dooré. o . :
compounds are covered in Specification D 4216. E 631 Terminology of Building Constructién .
1.7 The text of this test method references notes and F 964 Specification for Rigid Poly(vinyl chloride) (PVC)
footnotes which provide explanatory material. These notes and EXxterior Profiles Used for Fencifig
footnotes (excluding those in tables and figures) shall not b .
considered as requirements of this test method. s Termmf)lf).gy o ] ) )
1.8 The values stated in inch-pound units are to be regarded 3.1 Definitions—Definitions are in accordance with Termi-
as the standard. nologies D 883 or E 631 and abbreviations with Terminology
1.9 This standard does not purport to address all of theD 1600 unless otherwise indicated. _
safety concerns, if any, associated with its use. It is the 3.2 Definitions of Terms Specific to This Standard:
responsibility of the user of this standard to establish appro- 3-2.1 heat buildup—the increase in temperature above that
priate safety and health practices and determine the applica®f ambient air due to the amount of energy absorbed by a
bility of regulatory limitations prior to useSpecific safety SPecimen from the sun.
hazard statements are given in Section 7.

2 Annual Book of ASTM Standardgol 08.01.
3 Discontinued. See 199%nnual Book of ASTM Standardgol 08.01.
1 This test method is under the jurisdiction of ASTM Committee D20 on Plastics  “ Discontinued. Replaced by D 4708nnual Book of ASTM Standardsol
and is the direct responsibility of Subcommittee D20.24 on Plastic Building08.03.
Products. 5 Annual Book of ASTM Standardgol 08.04.
Current edition approved Nov. 10, 2002. Published March 2003. Originally ~ ® Annual Book of ASTM Standardgl 08.02.
approved in 1989. Last previous edition approved in 1997 as D 4803 — 97. 7 Annual Book of ASTM Standardgol 04.11.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3.2.2 temperature rise-the increase in temperature above
that of ambient (laboratory) air due to absorption of energy
from a heating lamp (source). 15.5 ¢ 1 in.

(394425mm)

}

4. Summary of Test Method 1

4.1 The PVC product (extruded product, injection molded
part, or compression molded) is cut apart to obtain a flat test
specimen at least 3 by 3 by 0.0600.020 in. (76 by 76 by 1.5
+ 0.5 mm).

4.2 The test specimen is heated under the infrared reflective (152 23ma)
heat lamp to determine the temperature rise above ambient
(laboratory) temperature relative to a black control sample. suiaTion

4.3 The temperature rise data, obtained in the laboratory for
a given test specimen, is then used to predict the heat buildup,
which may occur outdoors due to the sun. 21t 1 in.

{533+25mm)

11.5 + 1 in.
(292+25mm)

—

TEMPERATURE
METER

N

A\Y
AN

5. Significance and Use

5.1 Heat buildup in PVC exterior building products due to THERNOCOUPLE
absorption of the energy from the sun may lead to distortion 4
problems. Heat buildup is affected by the color, emittance, (30k25mmy
absorptance, and reflectance of a product. Generally, the darker CENERAL VIEW
the color of the product, the more energy is absorbed and the
greater is the heat buildup. However, even with the same
apparent color, the heat buildup may vary due to the specific
pigment system involved. The greatest heat buildup generally
occurs in the color black containing carbon black pigment. The
black control sample used in this test method contains 2.5 parts Q22227 THERMOCOUPLE
of furnace black per 100 parts of PVC suspension resin. The
maximum temperature rise above ambient temperature for this
black is 90°F (50°C) for a 45° or horizontal surface when the
sun is perpendicular to the surface and 74°F (41°C) for a

vertical surface assuming that the measurements were done org 1 3 Thermocouple40-gage Type J (iron-constantan); or

a cloudless day with no wind and heavy insulation on the backqyivalent.

of the sp_emmeﬁ.See Appendix X1. 6.1.4 Digital Read-Out Temperature Meteffype J; or
5.2 This test method allows the measurement of the temgqyjvalent.

perature rise under a specific type heat lamp, relative to that of . ) _

a black reference surface, thus predicting the heat buildup dueNote 3—The type of insulation may aff(_ect absolu_te temperature rise.

to the sun’s energy. However, the calculated values of predicted maximum heat buildup,

. . relative to a black does not appear to be affected, based on a laboratory
5.3 The test method allows prediction of heat buildup Ofstudy comparing white rigid hydrous calcium silicate heat insulation with

various colors or pigment systems, or both. aluminum foil insulation having equivalent thermal resistance.

5.4 This test method gives a relative heat buildup compared Note 4—The intensity of the heat lamp has an effect on absolute
to black under certain defined severe conditions but does nagmperature rise, however, it does not appear to influence the calculated
predict actual application temperatures of the product. Thesealues of pr(_adicted maximum heat buildup relative to the plack gontrol_.
will also depend on air temperature, incident angle of the Sur.\The 250-W infrared heat lamp was selected because a higher intensity

. P . - . ; amp results in excessive temperature rise. This leads to excessive
clouds, wind velocity, insulation, installation behind glass, etC'softening of the specimen under study, especially in the case of the black

control. A lower intensity lamp requires a longer testing time and,
6. Apparatus therefore, is considered undesirable.

6.1 Testing Apparatus-The apparatus shall be constructed 2 The thermocouple shall be inserted through a 0.125-in.
essentially as shown in Fig. 1 and shall consist of thes 18-mm) hole in the bottom of the box, so that it extends 0.25
following: in. (6.35 mm) above the bottom surface of the box. The
~ 6.1.1 Wooden Boxopened from the top and the front and thermocouple bends under the weight of the specimen, but
lined with 1-in. (25.4-mm) thick white rigid hydrous calcium shal| retain contact with the specimen when the specimen is in
silicate heat insulation. place. The lamp shall be installed perpendicular to the thermo-

6.1.2 White Infrared Heat Lamp250-W? couple. A specimen location grid may be inscribed on the

bottom of the box to facilitate centering of the thermocouple in
relation to the specimen.

s Summers and BrowrSPE Technical Papes&X\V, 1979, p. 403. 6.3 The distance from the bottom of the box to the bottom

9 A G.E. heat lamp has been found satisfactory for this purpose. surface of the lamp shall be 1551 in. (39.4* 2.5 cm).

—

27 INSULATION
Z

AN

SAMPLE

AN

SECTION THROUGH THE SAMPLE
FIG. 1 Apparatus for Measuring Temperature Rise

2
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Note 5—Calculated heat buildup for the specimens is independent of 10.5 Measure the maximum temperature of the control

the distance between the light source and the surface of the specimegpecimen prior to the specimens under study but withh of
However, shorter distances lead to very high maximum equilibrium he other temperature rise measurements
temperatures, especially for dark colors, which might cause distortion o¥ ’

the specimen. Larger distances between the light source and the specimen

cause less test sensitivity and less reproducibility. 11. Calculation

6.4 Install the apparatus in a room characterized by still air 11.1 Temperature rise above ambient temperature:
without drafts due to air conditioning, etc. ATlu=Tm-Ta (€))
7. Safety Precautions where:

7.1 The heating lamp is hot during the test. Touching it will & Tlu = temperature rise above ambient temperature in the
cause burns. laboratory under the heat lamp,

. Tm = maximum temperature of the specimen, as read

8. Sampling from the digital temperature meter, and

8.1 Select samples in accordance with Practice D 1898. Thda = amb!ent air temperature in the laboratory.
samples shall be representative of the color or pigment system, 11.2 Heat buildup:
or both, under study. ATlu

9. Test Specimens

9.1 Test flat smooth-surfaced test specimens at least 3 by @/here:
by 0.060+ 0.020 in. (76 by 76 by 1.5 0.5 mm), cutfromthe AT

predicted heat buildup of the specimen under

selected samples. study due to heating by the sun,

9.2 A similar size control specimen shall be prepared fromA Tlu = temperature rise above ambient temperature in the
any rigid PVC compound containing 2.5 parts Black Pearls laboratory for the specimen under study,
7001 or equivalent furnace type carbon black without any ATlb = temperature rise above ambient temperature in the
other pigmentation. See Practice D 4703. laboratory for a black control sample,

ATb = heat buildup for a black control sample under
10. Procedure controlled conditions due to absorption of the

10.1 Maintain the ambient air temperature in the laboratory, sun’s energy (found experimentally),

measured 3 ft from the side of the testing box, at+75°F. ATb = for vertical position, 74°F or 41°C, and

10.2 Set the specimen on the bottom of the box usingATb for horizontal position, 90°F or 50°C.
sample location grid so that its center is in contact with the no.e 6—_conversion equations faxTb are as follows:
thermocouple. Two-sided adhesive tape may be used between

the specimen and the box to ensure contact with the thermo- Co=" G, = (R, ~ 32508 -(°F, - 325/9

couple. °C,— °C, = 5/9°F -5/9x 32 —5/9°F+ 5/9 X 32
10.3 Turn on the heat lamp and digital read out temperature A°C = 5/9A°F (conversion equation
meter. 11.3 To determine maximum temperature the specimen can

10.4 From the temperature meter, record the equilibriumychieve outdoors under the most severe conditions (clear skies,
temperature of the specimen. Usually it takes no more than 3Q wind, sun is perpendicular to the specimen), the predicted

min for the PVC specimens having thickness equal to or lesfeat puildup temperature must be added to the ambient
than 0.075 in. (1.9 mm). See Fig. 2 for relationship of the timeiemperature.

80 |- 12. Report
B0l ° 12.1 The report shall include the following:
B8 6ol 12.1.1 Complete identification of the specimen tested, color,
Egsol manufacturer’s code,
P50l 12.1.2 Temperature rise above ambient air temperature in
B8 30| the laboratory for the black control specimen,
é’?j 20 | 12.1.3 Temperature rise above ambient air temperature in

10| the laboratory for the specimen under study, and

R T S S W 12.1.4 Heat buildup, degrees Fahrenheit (degrees Celsius),
e 1 2 3 4 5 6 of the test specimen under study.

SAMPLE THICKNESS (MM}

FIG. 2 Time for Maximum Equilibrium Temperature Rise as a

Function of the Sample Thickness for Poly(Vinyl Chloride) 13. Precision and Bias

13.1 For precision and bias data, see Table 1.
required to reach equilibrium temperature and the thickness of

the PVC specimens. 14. Keywords
- 14.1 heat buildup; PVC building products; sun energy
10 Available from Cabot Corp., P.O. Box 188, Tuscola, IL 61953. absorption; weathering
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TABLE 1 Precision and Bias “8

Material Color Mean  Values as a Percentage of the Mean
Heat
Buildup, sr Sk Ir I
°C

M1 Gray 31.25 3.3 5.1 9.3 14.4
M2 Beige 27.76 4.7 6.8 13.3 19.2
M3 Beige 29.63 3.1 8.8 8.8 24.9
M4 Gray 24.08 2.3 5.8 6.5 16.4
M5 Brown 34.56 6.0 7.5 17.0 21.2
M6 White 20.18 5.8 10.9 16.4 30.8
M7 Brown 33.38 6.0 3.6 17.0 10.2
M8 Beige 26.75 7.5 4.5 21.2 12.7
M9 Green 28.12 4.4 7.5 125 21.2
M 10 Brown 39.34 2.7 2.8 7.6 7.9
M 11 Beige 27.32 4.3 6.6 12.2 18.7
M 12 Brown 34.49 6.4 4.0 18.1 11.3
M 13 Green 34.28 2.8 4.4 7.9 12.4
Precision (Average) — 4.8 6.1 13.6 17.3

ATable 1 is based on a round-robin study conducted in 1985, involving 13
materials tested by 6 laboratories. Each test result was based on 44 individual
determinations. Each laboratory obtained 8 test results for each material. Support-
ing data have been filed at ASTM International Headquarters and may be obtained
by requesting Research Report RR: D20-1142.

B In Table 1, for the materials indicated:

Sr=pooled within-laboratories standard deviation of the average of 40 test
specimens,

Sk = pooled within-laboratories standard deviation of the average of 40 test
specimens,

Ir=2.83 Sr—repeatability, and

I = 2.83 Si —reproducibility.

APPENDIX
(Nonmandatory Information)

X1. CORRELATION OF HEAT LAMP TO SOLAR ENERGY HEATING OF VINYL
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Note—Source: Summers and Brow8BPE Technical Papers<xV, 1979, p. 403.
FIG. X1.1 Correlation of Heat Lamp to Solar Energy Heating of Vinyl
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SUMMARY OF CHANGES

Committee D20 has identified the location of the following changes to this standard since the last issue
(D 4495-93) that may impact on the use of this standard.

(1) Added exterior product references in Section 1 and4) Revised 11.1 and added note to clarify calculationa of
Section 2.1. Th.

(2) Added 1.7 regarding notes.

(3) Revised 3.1 to reference Terminologies E 631 and

D 1600.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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Model 318 S with Accessories

Hardness
Test Pencil
Models 318/318 S

m

Rolling Head of Model 318 S

NEW

Model 318 with Accessories

testing equipment for quality management

Technical Description and Operating Instructions

ERICHSEN

3 Pressure Ranges:
0-3N

0-10N

0-20N

4 Test Geometries:
0.75 mm (Bosch)
1.0 mm (ISO)

0.5 mm (van Laar)
0.5 mm (Opel)

For the Measurement
of the Hardness of
Protective Coatings






SAFETY INSTRUCTIONS

Proper Use

This instrument has been designed for the measurement of
the hardness of protective coatings.

Risk of Injuries!

In contrast to the other test tip types, the test
tip acc. to OPEL projects distinctly out of the
Hardness Pencil's head.

This can cause, in case of handling
malpractice of the Hardness Pencil,

dangerous situations with stab or scratch
Danger | |injuries!

Purpose and Application

Modern manufacturing processes require efficient testing
methods. Speedy, straightforward, accurate. Every time,
everywhere.

This instrument has been designed for the measurement of
the hardness of protective coatings. The degree of hardness
of paint films, plastic coatings, etc. can be accurately
measured and recorded with the Hardness Test Pencil,
Models 318 and 318 S, no matter whether on a level or
curved surface, small or large. The instrument is always
ready for use and, because of it's small size easy
transportable, an asset which will be appreciated by all
concerned with hardness tests.

Uniform hardness and quality of the coating facilitate
smooth-running manufacture. Deviation from a specified
hardness causes rejects, delay in production and complaints.
Developed by Robert Bosch GmbH of Stuttgart and
manufactured by ERICHSEN, the instrument permits regular
quality control of protective coatings, even during processing.

The Hardness Test Pencil provides the users with a test
instrument that satisfies the requirements of smooth
production runs.

Test Procedure using Test tips Nos. 1,2 and 3

The handling of the Hardness Test Pencil is extremely
simple. The estimated or known spring tension is set with the
help of the slider. Holding the instrument upright and placing
its point on the test surface one draws a 5 to 10 mm long
line at a rate of approximately 10 mm/sec. The stylus should
produce a scratch which is just visible with the naked eye. If
the spring pressure is too high, the scratch is clearly visible;
if too low, no scratch appears. The applied pressure, fixed by
locking the slider, is marked in Newtons.

Three scales are engraved into the test pencil for the three
pressure ranges:
0- 3N (blue marked)

0-10N (red marked)
0-20N (yellow marked).

The springs for each of the pressure ranges are colour
coded and the corresponding scale is marked in the same
colour.

A basic requirement to gain useful results is a sensitive
guidance of the test pencil.

If the pressure exerted onto the surface is too high, it is
possible that the outer edge of the test head produces a
trace falsifying the results or rendering their interpretation
difficult.

Especially when using imitations with an edge of the test
head that is not sufficiently smooth, this effect sometimes led
to inappropriate scepticism with regard to the test method in
general.

ERICHSEN GmbH & Co. KG

Am Iserbach 14 | 58675Hemer | Germany | Tel, +49(0)2372-9683-0 | Fax +49(0)2372-6430 | www.erichsen.de | info@erichsen.de

Especially for tests on very scratch sensitive surfaces, the
Hardness Test Pencil 318 S has been developed. The
head is equipped with two little rubber hooped guide
wheels. This ensures that even if the user exerts
involuntarily too much pressure onto the test pencil only
the test tip used will leave a trace on the test surface.

Test Procedure using Test tip No. 4

The test tip in accordance with "Opel" (0.5 mm dia.) has
got a special tip geometry and a length that exceeds that
of the other marking pins by approx. 15 mm. To ensure
the desired test force, preset by the fixed slider’s position,
working on the test tip, the latter must be pressed into the
test pencil by approx. 5 mm during the test.

If the "Opel" test tip is used in Model 318 S, it's pressing of
approx. 5 mm into the head has to begin from the wheel's
bottom level where the wheels normally get in contact with
the surface to be tested.

Technical Data

Compression Springs: spring steel
Test tips
nos. 1, 2 and 3: tungsten carbide spheres

no. 4 spring steel,
with special tip geometry

Stylus point dia:

no. 1 0.75 mm (Bosch)
no. 2 1.0 mm (technically

equivalent to ISO 1518)
no. 3 0.5 mm (van Laar)
no. 4 0.5 mm (Opel)
Total length: 160 mm
Diameter: 16 mm
Weight, net: approx. 250 g

Order Informations

Ord.-No. Product-Description

0020.01.31 | Hardness Test Pencil, Model 318

0273.01.31 | Hardness Test Pencil, Model 318 S
with rolling head

Supplied with:

¢ 1 Testtipno.1(0.75 mm dia. - Bosch)
¢ 3 Springs(0-3N;0-10N;0-20N)
¢ 1 Plastic carrying case

Accessories and/or Spare Parts

Ord.-No. Description

0428.02.32 | Test tip no. 1 (acc. to Bosch; 0.75 mm @)

0428.03.32 | Test tip no. 2 (technically equivalent to ISO
1518; 1.0 mm @)

0428.04.32 | Test tip no. 3 (acc. to von Laar; 0.5 mm @)

0428.01.32 | Test tip no. 4 (acc. to Opel; 0.5 mm @)

0429.01.32 |Spring 0-3 N

0429.02.32 | Spring 0-10N

0429.03.32 [ Spring 0-20N

0712.01.32 | Special head (for use of Model 318 in
connection with film applicator
COATMASTER 509 MC)

Subject to of technical modifications.
Gr. 14 - TBE/BAE 318/318 S - V1/2008

IS0 9001

BUREAU VERITAS
Certification

Ne DEGO00348










REPORT

Infrared-Optical Characterization of 4 Samples

commissioned by
Leonhard Kurz GmbH & Co. KG

Report ZAE 2 - 0608 - 06 (2008)





Abteilung Funktionsmaterialien der Energietechnik

BAVARIAN CENTER FOR APPLIED ENERGY RESEARCH
Division Functional Materials for Energy Technology

ZAE Bayern, Am Hubland, D-97074 Wrzburg, Germany

REPORT

11 June, 2008

Customer: Leonhard Kurz GmbH & Co. KG
Dipl.-Ing. (FH) Michael W. Schreier
Schwabacher StraBe 482
90763 Furth

Your order: dated 03.06.2008
Our order No.: 203/080088
Subject of investigation: Infrared-Optical Characterization of 4 Samples
ZAE co-workers involved: Dipl.-Ing. M. Arduini-Schuster, Dr. J. Manara
Number of Pages: 8

Figures: 3

Tables: 2





BAVARIAN CENTER FOR
APPLIED ENERGY RESEARCH

Abteilung Funktionsmaterialien der Energietechnik Division Functional Materials for Energy Technology

1 Aim of the Investigation

The aim of the investigation is the determination of the solar absorbance and the thermal emittance
of 4 samples. The sample descriptions are is given in Tab. 1.

Tab. 1: Sample numbers and description of the 4 samples

sample number description
1 TUP 721243 T4 HR
2 TUP 721233 T4
3 TYP 721270 T4 HR
4

TYP 721220 T4

2 Theoretical Background
2.1 Determining the spectral reflectance Rqn
First, the spectral directional-hemispherical reflectance Ry, of the samples was measured at ambi-

ent temperature by an integrating sphere (Fig. 1). The spectral absorbance «; can be calculated
from the spectral directional-hemispherical reflectance Rqn:

a; =1-Ry, . (1)

According to Kirchhoff’s law, the spectral absorbance «; equals the spectral emittance &;.

Leonhard Kurz GmbH & Co. KG page 3 absorbance and emittance
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sample

/ \ shader

detector

incoming
radiation

Fig. 1: Measurement of the directional-hemispherical reflectance Ry, with an integrating sphere.

The samples were measured with one FTIR-spectrometer from Bruker in the wavelength range
between 1.4 um and 35 um. The thermal emittance £(T) was then derived from the spectral emit-
tance ¢, as described in Chapter 2.2.

The wavelength range between 0.25 um and 2.5 um is covered by a diffraction spectrometer from
Perkin Elmer. The solar absorbance os..,r Was derived from the spectral absorbance o, as de-
scribed in Chapter 2.3.

2.2 Determining the thermal emittance g T)

The thermal or infrared emittance &(T) gives the amount of thermal radiation that is absorbed by
the surface. The thermal emittance £(T) with respect to the temperature T can be calculated by

integrating the spectral emittance &; over all wavelengths with the Planck-function i;(T) as a weight

function:
35
f ,(T)-i,(T)-dA
S(T) - 14 35 (2)
[i2(T)-d2
1.4

The Planck-function i; (T) gives the intensity emitted by a black body at a certain temperature T. At

room temperature, the wavelength range between 1.4 um and 35 um is significant.

Leonhard Kurz GmbH & Co. KG page 4 absorbance and emittance
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2.3 Determining the solar absorbance asolar

The solar absorbance o is calculated by integrating the spectral absorbance o, over all wave-

lengths with the solar radiation onto the soil s, as weight function:

2.5
jal ° Sﬂ ‘ dﬂ
A solar = 0'32.5 (3)
0.3

The calculations are done in accordance with DIN EN 410.

Leonhard Kurz GmbH & Co. KG page 5 absorbance and emittance
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3 Results

The samples were measured at different positions in order to test their homogeneity. The reflec-
tance at different positions is quite the same.

The spectral emittance ¢; of the investigated samples is depicted in Fig. 2 as a function of the
wavelength. The resulting thermal emittance £(T) of the samples is shown in Fig. 3 as a function of
the temperature.

The solar absorbance os..r as well as the thermal emittance &(T) at a temperature of 10 °C is

given in Tab. 2.

Tab. 2: Solar absorbance .- and thermal emittance ¢(T) of the samples.

Sample description solar absorbance thermal emittance
Osolar £(T) bei T=10 °C
TUP 721243 T4 HR 0.80+0.02 0.88+0.03
TUP 721233 T4 0.94 +0.02 0.94 +0.03
TYP 721270 T4 HR 0.72+0.02 0.88+0.03
TYP 721220 T4 0.84 +0.02 0.95+0.03

Wirzburg, 11 June, 2008

Dr. J. Manara Dr. H.-P. Ebert
Group Manager Infrared-Optics Head of Division
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Spectral emittance ¢, of the samples in the wavelength range between 0.25 um and 35 pm.
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Fig. 3: Thermal emittance &(T) of the samples in the temperature range between -40 °C and +100 °C.
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Tel. 01684 575655 - Fax. 01684 560290

TEST RESULTS SUMMARY

Thermal Emittance Test
Thermal Emittance is the amount of thermal radiation absorbed by the surface at 10°.

Product Solar Absorbance Thermal Emittance
Rosewood (Old version) 0.94 0.94
Rosewood Heat Resistant 0.80 0.88
Improvement 0.14 0.06
Golden Oak (Old version) 0.84 0.95
Golden Oak Heat Resistant 0.72 0.88
Improvement 0.12 0.07
Golden Oak (Other) 0.75 0.97
Golden Oak Heat Resistant 0.72 0.88
Improvement 0.03 0.09

Standard Test Method for Predicting Heat Build Up in PVC Building Products

The values are Degrees Celsius and refer to the amount of heat absorbed in excess of the ambient
temperature once the equilibrium temperature has been reached.

Description Our Other Our
Product Product Improvement

Mahogany 013 Heat Resistant 26 34 +8

Rosewood Heat Resistant 30 30 +0

Golden Oak Heat Resistant 26 24 (2)

Irish Oak Heat Resistant 21 24 +3

Sapeli 021 (Old Version) 46 36 (10)

Erichsen Test Stab Type 318

Measurement of the hardness of protective coatings with a Hardness Test Pencil.

Description 500n 800n 1000n 1200n 1400n
Golden Oak Heat Resistant Pass Pass Pass Pass Pass
Golden Oak (Other) Pass  Fail Fail Fail Fail

9" June 2011

Foiling Services Limited, Unit 8, Sparrowhawk Close, Malvern, WR14 1GL
Registered No. 5192409





