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Laboratory Report*
concerning
temperature measurement of

wax-coated concrete- and wooden boards
during cooling

Applicant: Lengheim Consulting und Entwicklung
GmbH
Ordering date: 7" of January 2019
Test materials: Three coated pairs of concrete boards and three uncoated pairs of

concrete boards (for comparison) out of the same charge
Three coated pairs of wooden boards and three uncoated pairs of
wooden boards (for comparison) out of the same charge

Test program: Measuring of surface- and air-temperatures during defined cooling

down to environmental temperature

Short abbreviation: By cooling down the above described samples a tendency for more
slightly cooling has been observed in favour of the coated boards
(with adjusted wax-coating at the surface).

*....English version of Laboratory Report MA 39-VFA 2019-0021.02 from 18™ of February 2019

The report contains 6 pages
and one appendix (13 pages).
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1 General

The producing company of the thermal coating (according to the description of applicant so called:
‘wax - coating”) applied for MA 39 to compare temperature cooling of coated and uncoated
samples within a simple test.

Following a short discussion with the applicant simple qualitative random measurements of thermal
properties of the samples described below (coated and uncoated) have been performed. Due to
the applicant an easy derivable effect has been to be expected.

Note:

The performed measurements are for scientific interest only and are not covered by specific
standards. The measurements therefore serve to detect a first effect.

For simulation of a practical case concerted with the applicant a simple (not stationary) cooling-
process has been examined. The quadratic sample-boards have been glued together as pairs and

warmed up uniformly until 60°C within an oil-bath. Afterwards measurements of the cooling down
process within laboratory atmosphere have been performed.

1.1 Standards, additional documents
/11 Photographs of selected samples and measurement apparatus lock at appendix.

/2/ EN 16012 Thermal insulation for buildings. Reflective insulation products. Determination of the
declared thermal performance, look at appendix D (latest version).

2 Materials to be tested

On the 2™ of January the following 12 sample pairs have been delivered at MA 39 by the
applicant, compare also pictures in the appendix.

three pairs of boards of concrete uncoated
three pairs of boards of concrete coated

three pairs of boards of wood uncoated
three pairs of boards of wood coated

The coating has been adjusted due to the applicant (so called: “wax-coating”, in German:
“Wachsbeschichtung”).

The following parameters of the coated and uncoated boards have been obtained.
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sample- mass mass density
sample pair- Size 1. piece | 2. piece
number | Length Width Thickness
[mm] [mm] [mm] [g] [g] [kg/m?3]
1 100 100 56 170,80 | 170,38 | 304,63
wood uncoated 2% 100 100 56 169,64 | 169,92 | 303,18
3 100 100 56 167,04 | 167,62 | 298,80
1 100 100 60 199,95 | 199,19 | 332,62
wood coated 2 100 100 60 198,67 | 198,60 | 331,06
3 100 100 60 198,39 | 198,29 | 330,57
sample- mass mass middle
sample pair- Size 1. piece | 2. piece | density
number | Length Width Thickness
[mm] [mm] [mm] (8] (8] [kg/m?]
1 100 100 61 709,26 | 708,10 | 1161,77
concrete uncoated 2 100 100 62 705,66 | 685,40 | 1130,94
3 100 100 61 755,26 | 718,20 | 1207,75
1 101 104 63 762,10 | 759,72 | 1149,84
concrete coated 2 101 102 63 728,20 | 725,66 | 1120,03
3 102 104 64 745,04 | 772,00 | 1131,60

*... Note: for this sample pair no cooling measurements have been carried out.

2 Test and results
2.1 Test conditions

2.1.1 General

For the measurement of selected surface- and air temperatures calibrated thermocouples have
been glued at the pairwise samples (concrete- and wooden boards) within the region of the
common centre (measuring channel “CHO03” glued at the common center of the quadratic contact
areas of the sample pairs) and at the external areas, look at the appendix pages 1 and 2.

Additionally the air-temperatures have been measured at both external sides within a distance of
approximately 1 cm.

The surface temperatures at the sample pairs (extern surfaces: measuring channels 2 and 4;
inside at the centre between the glued sample pairs: measuring channel 3) and the air
temperatures (extern at both sides at measuring positions 1 and 5) have been measured with
thermocouples within a time interval of 10 seconds for a total constant time interval of exactly 40
minutes.
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For better comparison of the results among the tested samples always the same thermocodﬁl\és:“f‘fﬂ- ‘
(and the same mounting/glue type) at the same according positions of the sample pairs have been -
used.

The sample pairs have been packed into foils and been heated to approximately 60 °C within an
oil-bath. Afterwards the samples were removed out of the bath and the cooling down curves have

been determined.

The air temperature (laboratory air temperature) has been approximately kept constant during the
measuring periods by air conditioning.

2.2 Cooling down to environmental air temperature of laboratory
The cooling down process of the samples followed directly after the thermal approximation within
the oil-bath by moving the samples out of the bath and by consecutive heat transfer with the

environmental air temperature (room temperature) of the laboratory. For according cooling down
graphs look at the appendix.

2.3 Testing time

The total testing period lasted from 31™ of December 2018 until 7" of January 2019.

2.4 Measurement results

2.4.1 Differences of middle sample temperatures

After thermal approximation within the oil-bath up to 60°C the pairwise glued and foil-wrapped
samples were moved out of the bath and the referring cooling down graphs have been determined,

look at the appendix.

By comparing same time periods of exact 40 min the following temperatures (start- and end-
temperatures) have been obtained in the case of uncoated and wax-coated sample pairs:

Sample-type: channels: Ch01 Ch02 Ch03 Ch0o4 Ch05
[°C] [°C] [°Cl] [°C] [°C]

wood 1 uncoated Start 25,3 44,9 58,4 43,8 24,5
End 24,7 311 41,1 30,7 24,3

wood 1 coated Start 26,2 45,1 59,5 46,9 26,0
End 24,8 32,5 45,0 32,2 24,6

Middle-temperature difference: AT = 2,0 K
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Sample-type: channels: Cho1 Ch02 Ch03 Ch04 Ch05
[°C] [°C] [°C] [°C] [°C]
wood 2 coated Start 25,3 441 59,7 47,3 249
End 24,6 31,6 44,4 31,7 24,8
Sample-type: channels: Cho1 Ch02 Ch03 Cho4 Ch05
[°C] [°C] [°C] [°C] [°C]
wood 3 uncoated Start 25,5 44,5 59,7 44,4 25,2
End 24,8 30,7 40,8 30,5 24,2
wood 3 coated Start 272 47,2 59,8 46,7 25,8
End 25,9 32,6 44,7 32,4 26,2
Middle-temperature difference: AT = 21 K
Sample-type: channels: Cho1 Ch02 Cho3 Ch04 ChO5
[°C] [°C] [°C] [°C] [°C]
concrete 1 uncoated Start 24,6 55,3 60,4 56,1 23,9
End 25,3 37,9 39,6 38,2 24,7
concrete 1 coated Start 24,7 551 60,0 54,5 25,4
End 25,6 38,9 40,4 38,7 25,0
Middle-temperature difference: AT = 1,1 K
Sample-type: channels: Cho1 Ch02 Ch03 Ch04 Ch05
[°C] [°C] [°C] [°C] [°C]
concrete 2 uncoated Start 25,4 55,2 60,1 55,8 24,3
End 25,1 37,6 39,3 38,1 24,8
concrete 2 coated Start 24,3 54,8 60,2 54,6 24,4
End 24,8 38,6 40,4 38,7 2571
Middle-temperature difference: AT = 1,0 K
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Sample-type: channels: Cho1 Ch02 Ch03 Ch0o4 Ch05
[°C] [°C] [°C] [°C] [°C]
concrete 3 uncoated Start 24,8 54,4 59,1 54,7 24,4
End 24,8 37,6 38,9 37,9 25,4
concrete 3 coated Start 24,9 55,2 60,1 55,8 24,6
End 25,2 39,3 40,8 39,4 26,0
Middle-temperature difference: AT = 0,9 K —l

Small differences within starting conditions concerning air temperatures and sligthly different
temperature assimilations within the oil-bath have been taken into account by averaging.

2.4.2 Differences of results

Comparing wax-coated with uncoated samples after the same cooling down period for all samples
of exact 40 min a tendency to sligthly higher middle temperatures (thermocouple position 3 —
middle centered region of quadratic glueing area between the sample pairs) in favour of the wax-
coated samples has been obtained.

All wax-coated samples therefore showed a tendency for a slower cooling down rate, respectively
slower cooling-off-rate.

3 Conclusion

As described above under the chosen conditions a clear tendency for a more slightly cooling down
process (slower cooling-off) concerning the wax-coated boards has been obtained.

Technical official: Head of Laboratoy: Head of the Testing and Inspection
Center and Certification Body

r ! ' (S %
(D J {(H/ /\/ " =3 7; » |
A Y s
l.-Ing. Werner Kuhnert Dipl.-Ing. Dieter Werner MSc Dipl.-Ing. Georg P rﬁ;e /
Oberstadtbaurat ;

Senatsrat
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Cooling down test for uncoated sample-pair of concrete 1:

Foto Nr. 1

uncoated pair of concrete 1
view:

Temperature
measurement positions:

Three surface-thermocouples:
positions: 2, 3 (middle), 4

/ Two air-thermocouples: (either
adjusted 10 mm in front or
~behind the sample-surfaces):

' b\qsitions: 1.5

» for environmental air
~/temperatures.

Foto Nr. 2
Coated pair of concrete 1
view:

Temperature
measurement positions:

Three surface-thermocouples:
positions: 2, 3 (middle), 4

Two air-thermocouples: (either
adjusted 10 mm in front or
behind the sample-surfaces):
positions: 1, 5

for environmental air
. temperatures.
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Cooling down test for uncoated sample-pair wood 1:

Uncoated pair of wood 1
view:

Temperature
measurement positions:

Three surface-thermocouples:
positions: 2, 3 (middle), 4

Two air-thermocouples: (either
adjusted 10 mm in front or
 behind the sample-surfaces):
 positions: 1, 5

=

. For environmental air

Foto Nr. 2
Coated pair of wood 1
view:

Temperature
measurement positions:

Three surface-thermocouples:
positions: 2, 3 (middle), 4

Two air-thermocouples: (either
adjusted 10 mm in front or
behind the sample-surfaces):
positions: 1, 5

for environmental air
temperatures.



[s]awn

000€ 0052 0002 00ST 0001 005 0
0
ot
. 0z
S0Ud o
POUD B s i o o o |
E0YD v € @
e
Zoy = 4
e
TOYD o~ or g
=3
O
05
)
oL
[2.]
pajeodun T~ 331342uU03 umop Suljood T0 85 80 ¥0 TO 610C °4njesadwa]
uaneg yolaiaqyoe
¢l / ¢ obed 8¢ Bunjisiqesiensibepy 90°1L200-6102
xipuadde USIM IPE)S J9p V4A — 6€ VIN

ajjeyssBuniaizyiaz pun -sbunysemiaqn “jnid




[s] swn

000€ 00s¢ 000¢ 00ST 000T 00s 0
0
(0)%
0z
SOYD —x 5
YOUD —— 2’%2}% m
€0Yo ¥ 0€ M
Yo = .p-w
c
TOYD —+— ob
o}
0s
r 09
(074
[2.]
pajeod” T 91940u03” umop Suljood gy LT 0T ¥0 TO 6T0C °4njesdadwad)
lelequoe
€1 /  obed mM Mﬂﬂﬂwﬁ”@wami 90°L200-6102
xipuadde USIM IPEIS J3p V4A - 6€ YIN

ajj9yssbuniaiziyiyaz pun -sbunyosemiaqq -ynid




e/

o

U siods
[s] swn
000€ 0052 0002 00ST 000T 00S 0
0
o1
S0YD 0z
POUD I}%{%i{ﬁt&i W_
€04 v omw
oY) = m..
TOYD o c
‘
or®
g
i
0S
09
oL
[2.]
pajeodun g 939242U03 umop Suijo0d /S SO 60 €0 TO 6107 °4njesadwal
uaneg yoleiaquoe
€1 /G obed 6¢ Bunjieigesiensibepy 90°1L200-61L02
X|puadde U3IM Ipe)S J19p V4A - 6€ VIN

a||8yssBuniaizyiez pun -sbunysemiaqn “~ynid




[s] awn

000€ 00SZ 0002 00ST 0001 00S 0
0
o1
0z
S0YD
o
POYD 3
€0y v o€ .m
04D = m..
TOYD ov @
=3
13
0s
- 09
oL
[D.]
pa1e0d  Z 91942U02 UuMop Sulj00d 10 9€ €T €0 IO 6T0Z °4njesadwa)
uaneg yoiasaquoe4 :
€l /9 ebed 6¢ Bunjieigesielsibepy 90°L200-6102
Xjpuadde U3IM 1pe)s Jap V4A - 6€ VIN

aj193ssbuniaiziiaz pun -sbunyoemiaqq “~jnid




[s]awn

000€ 00Ss¢ 000¢ 00ST 000T 00s 0
0
()
0¢
SO0Yd =
POYD
€0Yo -~ o€
oYyd =
-
TOYD o o
(014 w
T
o
=
0s &=
®
=3
2]
09"
0L
[2.]
pajeodun ~¢g 91340uU0d_ umop Sulj00d SE TS 60 €0 T0-6T0C °injesadwa)
¢}/ 2 obed of Dungeiroma sy 90'1200-6402
xipuadde U3IM 1pe)S J9p V4A - 6€ VIN

a|j9yssbuniaizyiaz pun -sbunysemiaqq “jnid




[s] awn

000€ 00S¢ 000¢ 00ST 000T 00S 0
0

(0]

SoYo (04
o
YOud <
£0UD s g
‘
040 m,
oW — L o @
—3
e

0s

r 09

0L

[D.]
p21e02™ € 91340U03 UMOP 8uljo0d 8Z TZ T €0 I0 6107 °4nesddwad)
uaneg ydia1aqyoe
¢l / g obed 6¢ Bunpisjqesiessibepy 90°1L200-6L02
Xipuadde USIM Ipe)}S J9p V4dA—-6€ VIN

sj|93ssbuniaizyiuaz pun -sbunysemiaqn “~ynid




[s] awn

000€ 0052 0002 00ST 000T 00§ 0
0
o1
S0YD 0c w_
pOud Bt RGeS LI, o
€0y v e
k o
Zoyd c
TOYD - ®
S
0S
09
oL
[3.]
pajeodun T poom™ umop 8uljood 8¢ 20 ¢TI v0 10 6T0Z 24njesadwsa)
uaneg yolelaquoe 4 :
€1 / 6 obed 6¢ Bunjieigesiensibepy 90°L200-6102
Xipuadde U3IM 3pe)S J9p V4A - 6€ VIN

a||9yssbuniaizyiaz pun -sbunysemiaqn ~nid




[s] awn

000€ 00S¢ 0002 00ST 000t 00S 0
0
(1)8
0z
S0YD - *
)
POy - i“i;i‘l‘%l;. w
g0ud + ot B
X
Z0yD = Q
c
TOYD — o g
e e
(e}
e —— 0S
oL
[D.]
pajeod” T poom  umop 3uljood TS vS v0 10 6107 °4njesadwal
uaneg yolaiaqyoe
€1 /0| obed 6¢ Bunpiejqesiensibepy 90°1200-6102
xipuadde U3IM Ipe)S J9p V4A—-6€ VIN

ajje3ssbuniaizyiuaz pun -sbunysemiaqn “~ynid




[s] swn

000€ 0052 0002 00ST 0001 00S 0
0
ot
g
SOYD =
oz 3
YOYD v o
€0UD * z =
e £
oY) = P
TOYD o 3
or 2
)
0s
bbb dsaais 09
D] oL
pajeod g poom umop 3uljood 8y 6t €T 0-T0-6T0Z 24njesadwal
uanegq yolaiaquoe
€1/ 1| ebed 6¢ Bunjieigesiensibepy 90°L200-61L02
Xipuadde U3IM Jpels Jap

9jj9yssbuniaiziyiaz pun -sbunyoemiaqn “~ynid

V4A - 6€ YIN




[s] awn

000€ 0052 0002 00ST 0001 005 0
0
ot
S0YD 0c
-
POYD = iii o
3
€0UD 0B
70U = g
oW ov m
3
£
0S
09
oL
[2.]
pajeodun-g poom  umop 8ulj0o0d 8§ /¥ ¢T v0 I0 6T0Z °24nesadwal
uaneg yolialaqyoey
€1 /2| obed 6¢ Bunjieiqesiensibepy 90°1L200-61L02
Xipuadde USIM IpE}S J9p V4A - 6€ VIN

9||e3ssbuniaiziyiez pun -sbunyoemiaqq “jnid




[s]awn

000€ 005 0002 00ST 000T 00S 0
0
o1
0z
SoYd o
YOYd .§. -m
€04D o€ ®
Zoud - m..
TOUD or @
3
Q
0S
badisisi o2 09
oL
[2.]
pa1e0d £ poom™ umop Suljood Iy ¢€ ¢ 20 IO 6102 34njesadwal
uaneg yoraiaqyoe ;
€1 /€| obed ¢ Bunjieigesiensibepy 90°L200-6102C
Xipuadde U3IM Jpe)s Jap V4A - 6€ VIN

a|19yssBunisizyiuez pun -sbunyosemiaqq “~ynid




