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Section 1: Introduction
1.1 Introduction

On behalf of Warmup PLC. The information withingheport is the intellectual property of
Warmup PLC.

1.2 Scope

The report has been written to illustrate the fgdi of experimental tests carried out on a
Wicanders floating floor product samples, providgdwicanders Amorim. The findings are
limited to the properties of the samples supplied.

The examination of the products during this invgagion is to determine any deformation or
deterioration of the product within the test enmimeent. Moisture content of the product, has
not been measured, and is considered beyond tpe sfthis investigation.

1.3 Disclaimer

This report has been written based on the data iafumation acquired during the
experimental procedures. Any experimentation, h@wvekoroughly verified, may provide
erroneous data, and this possibility should beidensd when treating the report as a whole.

This report may contain confidential informationdahor copyright material. This report is
intended for the use of Warmup PLC only. Authorisis@ may be obtained from Warmup
PLC. Any unauthorised use may be unlawful.

Warmup PLC accepts no liability, expressed or ieghlifor any loss or consequential
damage suffered as a result of the informatiorhis teport being utilised without the prior
knowledge of Warmup PLC.
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Section 2: Objectives
2.1 Summary of Research Requirements

The research is required to determine experimgngaldd through visual examination the
affects of under floor heating, through a rangéeofiperatures, on the product being tested.
This included the determination of any shape distoy deformation or damage of the
product.

2.2 Research Objectives

The research objectives were devised to ascettaimformation required within the context
of this report. These objectives specifically irtgu
- Any influence of under floor heating in the oversiflape of the flooring board. This
particularly includes distortion and warping
The determination of shrinkage / expansion or dragkf the flooring board structure
due to heat.
The affect of under floor heating on the jointsvietn the laminate boards.
Determine the heat dissipation properties of thanate boards.

Establishing the presence of any visual markingsre/the heater was in contact with
the board.

Revealing any surface deterioration caused by tigkeiufloor heating.
2.3 Research Programme

The research programme consisted of the followiages:
- Construction of the test bed and the laying ofptfaauct.
The insertion of thermal sensors within the test, ke test environment and on the
product.
The monitoring over three weeks of the thermal progs of the product through a
range of predetermined temperatures.
Collation and examination of thermal data readings.
Visual examination of product to determine any sighstructural damage.
Visual examination of board surface to determingierpairment to floor face.
Reporting the findings.
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Section 3: Methodology Applied to Laboratory Experments
3.1 Test Site Details

The tests were all carried out at the Warmup PLC test laboratory at 702 Tudor Estate, Abbey Road,
Park Royal, London. The laboratory used is within a warehouse, with total insulation to prevent
external differential temperature affects. The size of the laboratory designed to prevent significant air
temperature rises.

It should be noted that the test laboratory temperatures and humidity levels are kept at a constant. It
should therefore be noted that localised temperature and humidity variations have not been taken into
consideration.

3.2 Equipment Details

The equipment used within the test:

Agilent Technologies 34980A Multifunction Switéfeasure Unit
Agilent Technologies 34921A 40 channel module

Type T thermocouples

Dell Inspiron 6000 Laptop (Data analyzer)

Tenma 72-7755 Multi-meter

Warmup Under Laminate heater (1.5sqm) 140 W/Sgm
Warmup Thermostat with Floor Sensor

NoohkwdhE

3.3 Sample Details

The sample provided for testing consisted of foets sof interlocking laminate boards
branded Wicanders, provided by Amorim Revestimenidse following table shows the
samples and their properties.

Warmup Product Name Dimensions No. Boards Area
Sample No. Tested

Wincanders

wiC1 Series 300 905x185x12mm 6 1.00m2
Rustic Oak
Wicanders
RED OAK
Wicanders

WIC3 Series 100 905x292 x10.5mm 4 1.057m?
WRT Shell
Wicanders

WIC4 Series 1000 905x292 x12mm 4 1.057m?2
DAWN

3.4 Test Details

The tests were carried out over a period of fouekse Each week consisted of the flooring
being turned on for a set thermostatic temperafli@ samples were tested over a 2 week
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period, the second set of samples over anothemteek period. The floors were tested at
maximum temperature of 30 degrees Celsius. Themibstatic temperature control was
monitored by a floor sensor positioned beneatlptbduct. The thermostatic control allowed
the regulation of the heat to the product by tugrilne power off at the given temperature
setting and turning the power on again, approxityale degrees below the thermostat
setting.

The test platform consisted of a wooden floor, dmiclw a 10mm insulation board was
adhered. A 140 Watts per square meter laminateheats place upon the insulation board
which in turn was covered by the flooring product.

The tests results illustrated were monitored olerfinal day of each of the weekly tests.
3.5 Data Acquisition

The data acquired throughout the experimentatianiwaeveral forms.
The capture of thermal readings.
Standard digital photographic images.
Visual examination notes.
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Section 4: Results
4.1 Introduction

The following section outlines the results procdsfem the data acquisition during the
experimentation. It should be noted that all effeets used to validate and verify the data,
however, the possibility that erroneous data mayehdeen captured during the
experimentation, must be taken into consideration.

4.2 Thermal Properties

The thermal properties were captured by a serigsalfes, where combined data were used
to produce mean temperature reading.

The thermal properties captured during the fourstase illustrated in Figures 4a, 4b, 4c and
4d. Note: The ON WIB is the probe reading for betwdhe laminate product and the
insulation board, the ON LAMINATE is the top suréacf the Wicanders product.
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Figure 4a Probe Temperatures for WIC1

For the WIC1 sample, the floor reaches maximum tratpre at around 100 minutes, this

temperature is 6 to 7 degrees Celsius lower tharpscted. The probe between the laminate
and the insulation board reaches over 36 degreklssu€ethis is 6 to 7 degrees greater than
expected, the heat being apparently trapped dpedoheat dissipation or heat transfer.
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Figure 4b Probe Temperatures for WIC2

For the WIC2 sample, the floor reaches maximum tgatpre at around 60 minutes, this

temperature is 7 to 8 degrees Celsius lower tharpected. The probe between the laminate
and the insulation board reaches over 36 degreksu€ethis is to 7 degrees greater than
expected, the heat being apparently trapped dpedopheat dissipation or heat transfer.
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Figure 4c Probe Temperatures for WIC3

For the WIC3 sample, the floor reaches maximum tgatpre at around 45 minutes, this
temperature is 5 to 7 degrees Celsius lower tharpected. The probe between the laminate
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and the insulation board reaches over 40 degrelssu€,ethis is 9 to 10 degrees greater than
expected, the heat being apparently trapped dpedoheat dissipation or transfer.
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Figure 4d Probe Temperatures for WIC 4

For the WIC4 sample, the floor reaches maximum tgatpre at around 50 minutes, this

temperature is 6 to 8 degrees Celsius lower tharpected. The probe between the laminate
and the insulation board reaches over 36 degrelssu€,ethis is 6 to 7 degrees greater than
expected, the heat being apparently trapped dpedopheat dissipation or heat transfer.

4.3 Visual Inspection

A thorough visual inspection of the boards wasiedrout after each series of thermal tests.
The findings after each of the tests were identacal are illustrated below.

The visual inspection of the laminate boards in@idano distortion or warping of the boards.
There was no evidence of any heat influences orraéherse side of the board which had
been in contact with the laminate heater.

A detailed examination of the top wearing surfatthe laminate showed no sign of damage,
the joints between the boards all appearing sowitd,no apparent movement.

The following photographs shown in Figures 4e A44fand 4h illustrate the visual inspection
of the surface area (top surface). There was n@liesvidence of failure on the under side of
any of the laminate products.

Previous long term testing on cork products hasvehde-lamination, warping and cracking
of the cork. Although this has not occurred durihgse tests, it is recommended that “long
term” tests are carried out to ensure the integrfithe cork over time.
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Note: special attention was paid when observingdimes between the laminate boards.

Figure 4e WIC1 Test Floor Surface Visual Inspection

. L’ i ’ﬁh" | A —
Figure 4f WIC2 Red

Ok Te oor Surface Visumalplection
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Figure 4g WIC3 Test Floor Surface Visual Inspettio

Figure 4h WIC4 Test Floor Surface Visual Inspettio
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Section 5: Interpretation and Discussion of Results
5.1 Scope

The interpretation and discussion of the resultsbased on the test conditions and
methodologies applied and illustrated in the presisections.

The test procedures employed were carried outdadyme a “representative” illustration of
the product within the set environment.

It is recognised that localised temperature vammi and humidity levels will have an
influence on the properties of the product, espigcia terms of moisture content. It is
therefore recognised that the use of the produddiffierent climatic regions and within
differing environmental circumstances, both intéarad external, may provide contradictory
results.

5.2 Air Temperature

The air temperature within the tests was keptratative constant of 15 degrees Celsius, so
as to represent a mean “room” temperature. Itischthat the initial temperature of any
room will vary. It was noticed that the air tempera did rise marginally, above the floor
surface, although overall laboratory temperatu@nges were kept to a minimum, so as to
provide a constant environment throughout thepgestedures.

It was NOT in the scope of the tests to determimar temperature increases as a result of
the heating. This form of testing would requirecfe details of environment and
construction.

5.3 Thermal Properties

The thermal properties of the laminate surface vastermined as illustrated in the probe
tests in section four.

The heater temperature rise was consistent witaradard Warmup PLC under laminate foil
heater. The temperature gains all falling withictéay parameters.
5.4 Visual Inspection

As illustrated in the results, the visual inspettad the Wicanders products found no form of
deformation or deterioration as a result of théstapplied.



Section 6: Summary of Findings
WARMUP / WICANDERS AMORIM

A summary of the findings is as follows:

The visual appearance of the WICANDERS product gftbno alteration as a result
of the under floor heating applied in the testsiedrout.

This resulted in the heater needing to be operatddgher temperatures to achieve
operating temperature.

The product surface did not heat as rapidly as safntiee more “traditional” floating
floor, but it takes much more time to cool downttthee “traditional”floating floor

Recommendations for use with Warmup:

It is recommended that either Warmup Foil Lamirtdéaters (140W/m2) or Carbon
Heaters are used in direct contact with this produ&Varmup Inscreed heaters.

The heaters must be used with a programmable tistatrend floor probe.
The maximum setting must be 30 degrees Celsiusr(fimbe temperature).

The floating floor materials should all be of a mom flammability Class A, B1 or
B2 rated (required by the regulations). The subrflmsulation should also be of a
similar class, also could be applied as insulafiororim Cork with the best (U)Value

The use of insulation material below the heaterstnhe a requirement of the
installation; this insulation must be greater thle insulation value of the Amorim
floating floor product.

Due to the insulation properties of the Amorim Fillog floor product, it must be
indicated in any literature that the floor will hag more slowly than conventional
laminates, providing a slower release of heat tivees.

Due to the slow release of heat due to the Wicantligating floor product insulation
properties, Warmup Foil heaters, wire or screedene@mbedded in a screed laid on
insulation material, with the laminate floor laid ¢top of the screed could be a cost
effective heating solution. This method could batkd at night to provide a slow
release of warmth during the day, as the screeddnamt as an accumulator

The product could take more time to heat up buttdubke insulation properties of the
Wicanders floating floor product it will take theptie of time to cool down.

These tests have been carried out to represenmnatbusage of under floor heating

and “standard” operating temperatures. The teste wazried out over a period of 10

weeks at limited temperatures for each sample.fiftdengs can only be associated

with the test procedures implemented. To deterrgieater temperature range affects
over longer time periods.



The tests were carried out to determine overaficafdbf heating on the product, with
no specific data for room temperature variationse Tests were carried out at a
representative “room” temperature of approximatiédydegrees Celsius, further tests
may be prudent to determine heat up times fromingryitial room temperatures.

Localised temperature ranges and humidity levelg have long term consequences
on the product, these factors may require condideran the future.

The product tested was a single sample, which gdeavas “representative” sample of
the product range. It may prove pertinent to testersamples in the future.

Warmup Portugal
16 de Junho de 2009



