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Material to analyse:

| signed by client N code for order processing
| CARMEN 8024 [ col.: 01 P0069_20_28
CARMEN 8024 B |co|.:_05 | PO069_20_29
CARMEN 8024 col.: 07 | PO069_20_30

The sampling was supplied by the client. The test department is not informed about the
sampling procedure.

Analysis content:

(1)

(2)

Q)

4

(5)

(6

)

8

9"

Remission and transmission in the visible light range in accordance with
DIN EN 410: 2011-04 (DIN EN 14500: 2008-08)

Remission and transmission in the global radiation range in accordance with
DIN EN 410: 2011-04 (DIN EN 14500: 2008-08)

Calculation of the total energy permeability degree g« of a window system
with sun protective material, following DIN EN ISO 52022-1: 2018-01 and
approximate calculation of the reduce factor F following DIN EN 14501: 2006-
02

Calculation of the total energy permeability degree gy and the direct solar
transmittance Tt Of @ window system with sun protective material, following
DIN EN ISO 52022-1: 2018-01 and approximate calculation of the reduce
factor F. and the secondary heat transfer factor qi.x following
DIN EN 14501: 2006-02 (only for reference glazing C of DIN EN 14501: 2006-
02)

Direct and diffuse transmission measurement in the visible light range in
accordance with DIN EN 410: 2011-04 (DIN EN 14500: 2008-08)

Classification of glare control in accordance with DIN EN 14501: 2006-02
(p.15; paragraph 6.3; table 8)

Classification of privacy night in accordance with DIN EN 14501: 2006-02
(p.16; paragraph 6.4; table 9)

Classification of the visual contact with the outside in accordance with
DIN EN 14501: 2006-02 (p.17; paragraph 6.5; table 10)

Classification of the daylight utilisation in accordance with

DIN EN 14501: 2006-02 (p.18; paragraph 6.6; table 11) on the basis of the
rotational symmetric diffuse/hemispherical light transmission degree 1, gitn,
approximately calculated after equation 18 in DIN EN 14500: 2008-08

* Standards for calculation and assessment are not aliowed for accreditation
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Conditions and equipment for optical tests:

test parameter symbal range of radiation

light transmission degree Tyneh 380...780 nm (standard light D65)
light remission degree Py,nh 380...780 nm (standard light D65)
light absorption coefficient Oly 380...780 nm

UV - transmission degree T 280...380 nm (UV-radiation)

solar transmission degree T 280...2500 nm (global radiation)
solar remission degree Penh 280...2500 nm (global radiation)
solar absorption coefficient @, 280...2500 nm

normal/normal light transmission Tt 380...780 nm (standard light D65)
degree

normal/diffuse light transmission i 0 380...780 nm (standard light D65)
degree

Equipment: UV-VIS-NIR double beam spectrophotometer, company PERKIN - ELMER
Corp., USA; 150 mm integrating sphere; irradiation perpendicular to the integrating sphere
opening; 8° slope of the sample area to the light incidence axis for remission
measurements

For each material sample of the client three samples in the format (55 x 75) mm are taken,
one in the machine direction, one in the cross machine direction and one diagonally. The
irradiation takes place, if not otherwise noted, on the material side which is faced to the
window system.

Description of classification for visual comfort:

Description of classification for glare control, privacy night, visual contact with the outside
and the daylight utilisation is given in DIN EN 14501: 2006-02 (p.13; paragraph 6.1 table 5).

Influence on visual comfort

class S 1 2 3 ! 4
very small moderate : very high
offect small effect effect high effect offect
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Test results:
(1) Light range UV-range
light light light o
code transmission remission absorption UV-tdrzn:;I%snon
degree degree coefficient 9
P0069_20 Tynh Pynh oty T
28 0,5820 0,3617 0,0563 0,1803
29 0,4747 0,2570 0,2683 0,1050
30 0,2323 0,0473 0,7204 0,0467

" In textile samples which were finished with an optical brightener the measured values of the UV-transmission
degree could be doubtful (higher) under the use of the above described measuring method.

(2) Global radiation range

Fode solar transmission solar remission solar absorption
degree degree coefficient
P0069_20 Te,n-h ﬂgn-»h a‘e
28 0,5790 0,3413 0,0797
29 0,56257 0,2883 0,1860
30 0,3830 0,1657 0,4613
(3)* Total energy permeability degree g..: and reduce factor F.
double glazing with | triple glazing with
. . double glazing with low emission low emission
singleiglazing air interspace degree and argon | degree and argon
interspace interspace
d Ug=5,8 W/(m?K) Ug=2,9 W/(m?K) Ug=1,2 W/(m?K) Ug=0,8 W/(m?K)
Rt g=0,85 g=0,76 g=0,59 g=0,55
P0069_20 Gtot Fe St Fe Dot Fe Gtot Fe
28 0,59 0,70 0,56 0,73 047 0,80 0,45 0,81
29 0,62 N2 0,58 0,76 0,49 0,82 0,46 0,84
30 0,67 0,79 0,64 0,84 0,53 0,89 0,50 0,90
reference glazing - DIN EN 13363-1: 2007-09
i triple glazing double glazing with thermal
dode protective covering
Ug=2,0 W/(m?K) Ug=1,6 WI/(m?K)
g=0,65 g=0,70
P0069_20 gt Fe gt Fe
28 0,50 0,77 0,53 0,76
29 0,52 0,80 0,55 0,79
30 0,57 0,87 0,61 0,87
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(4)* Total energy permeability degree g, direct solar transmittance .,
reduce factor F, and secondary heat transfer factor q; (ot

double glazing with low emission degree

(reference glazing C of DIN EN 14501: 2006-02)

Ug=1,2 W/(m?K) 1o =0,49

oode g=0,59 o' =0,27
P0069_20 Ghtot Fe Te,tot i tot
28 0,47 0,80 0,31 0,16
29 0,49 0,82 0,28 0,21
30 0,53 0,89 0,20 0,33

Mounting assumptions:
s sun protective material inside and closed

= aerated interspace to the glazing

The mathematical model in DIN EN ISO 52022-1: 2018-01 (simplified method) for
calculation of gy and Te 1t is appropriated to a coarse compare of sun protection materiais.
The model! is only valid for the following boundary requirements:

* 0<1ns05
L] 0,1 < Pe,n-hs 0,8

If the above mentioned boundary requirements are not fulfilled, the calculation of F. from
gwt and g is not guaranteed either. The calculation is recommended in accordance with DIN
EN 1SO 52022-3: 2018-01 (detailed calculation method). Therefore it is necessary to
measure the reflection of the sample side which is not directly exposed by the sun radiation
and the sample thickness at least in addition to the data of this order. In case of known
conditions to be used at a building it is unalterable.

(5) Diffuse and normal transmission in the visible light range

normal/hemispherical normal/diffuse normal/normal
code light transmission light transmission light transmission
degree degree degree
P0069_20 Tvn-h Tvin-dif Tvinn
28 0,5820 0 373% 0,2083
29 0,4747 0,2577 0,2170
30 0,2323 0,0263 0,2060

(6-8)* Classification

. ; sight contact with the
code glare control privacy night outside
P0O069_20
28 0 0 2
29 0 0 2
30 0 0 4




Page 6 of 6 pages of testreport from 4 February 2020 Order-No. 20200069.9

(9)* Classification of the daylight utilisation

code _ dlffuse/he_rn|§pher|ca| daylight utilisation
light transmission degree
P0069_20 Tygith
28 0,4866 4
29 0,3897 3
30 0,1755 2

The results are mean values from three measurements; spectrograms are kept in the test
department.

Unless otherwise agreed, all materials we received within this order will be kept for a
maximum time of 6 month. Materials which are not stored because of technical or safety
reasons are excluded from that.

The testing period is defined as timeframe between receipt of samples and issue date of
test report.

The test results are referring to the submitted samples. These test report is not allowed to
copy in parts.

g Mar: n Hierhammer ' HE S Patrick Reinhardt, M.Sc.
ead of test department field responsible collaborator




