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SUMMARY
ORDER/SPECIMEN NO 2022-86227 / 2022-132071
SPONSOR TEPE BETOPAN YAPI MALZEMELERI SAN. ve TIC. A.S.
PURPOSE Determination of fire resistance performance in accordance

with TS EN 1364-1:2015
TESTING LABORATORY  TSE Building Materials Fire and Acoustics Laboratory

ADDRESS Aydinli Mah. Ulus Sok. No:7/1 Tuzla/ ISTANBUL

TEST SPECIMEN DEFINITION
General:

FireEx Ultra brand curtain wall system which is product of TEPE BETOPAN YAPI
MALZEMELERI SAN. ve TiC. A.S. was tested as per TS EN 1364-1:2015 on 27th June 2022
at TSE Construction Materials Fire and Acoustics Laboratory.

Application:

FireEx Ultra brand curtain wall system which is product by TEPE BETOPAN YAPI
MALZEMELERI SAN. ve TIC. A.S. was installed in a test frame and all installation stages
are given under 1.3 mounting title.

Sampling:
The test specimen was not chosen by laboratory.

Conditioning:
Specimen was conditioned for 1 day in laboratory conditions.
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TEST RESULTS
INTEGRITY (E)
Sustained Flaming No failure in 150 minutes.
Gap Gauges
-O6 (150mm) No failure in 150 minutes.
-025 No failure in 150 minutes.
Cotton Pad No failure in 150 minutes.
INSULATION (I2) Failure in 147th minute.
RADIATION (W) No measurement.*
Test Duration: The test was terminated in 151st minute as per client request.
Test Date: 27th June 2022
*As long as the insulation criterion is valid, the Radiation (W) criterion is also valid.
3/17

LAB-D-FR-36/11.06.2020-6




@TSE DENEY ve KALIBRASYON MERKEZi BASKANLIGI YAPI MALZ. YANGIN VE AKUSTIiK LAB

HEADSHIP OF TSE TEST and CALIBRATION CENTER CONST. MAT. FIRE AND ACOUSTICS LABORATORY

MUAYENE - DENEY SONUCLARI TEST RESULTS
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1.1. GENERAL
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Non-loadbearing wall was installed by sponsor in a test frame of nominal dimensions 3050 mm

width and 3050 mm height.

1.2. MATERIALS
- Aerated concrete (80 mm thickness)
- Plaster
- Knauf insulation FCB series mineral wool
- Homeseal 0.02 UV vapor barrier
- Trapeze Screw with bonded washer (4.8 x 18 mm)
- Trapeze Screw with bonded washer (5.5 x 25 mm)
- Plastic wall plug with hexagon head (10 x 120 mm)
- Self tapping screw (3.5 x 25 mm)
- Galvanised M profile (0.50 mm thickness, 25 x 80 x 3000 mm)
- Galvanised J profile (2 mm thickness, 28 x 38 x 3000 mm)
- Galvanised L Bracket (3 mm thickness)
- TepePan product series (10 mm thickness)

1.3. MOUNTING

Wall system was mounted on test frame of nominal dimensions 3050 mm width and 3050 mm
height. 40 mm thickness ceramic wool was put to free edge as per defined in TS EN 1364-1-

:2015.

1.4. CONDITIONING
Specimen was conditioned for 1 day in laboratory conditions.
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1.5. THERMOCOUPLE POSITIONING

Wall unexposed side thermocouple positions are given in Figure 1. Numbering sequence in
picture below has same numbering in graph.

Figure 1 — Unexposed Face Thermocouple and Deflection Measurement Point
of before the Test

A: Deflection Measurement Point

5717
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Table 1 Deflection Measurement Values (mm)
TIME D3
10 7,54
20 1,08
30 -1,08
40 -2,15
50 -2,15
60 -2,15
70 -2,15
80 0,00
90 -2,15
100 -2,15
110 1,08
120 0,00
130 0,00
140 0,00
150 0,00

- Deflections are measured and recorded by laser meters. According to the saved data maximum
deflection was not exceeded 100 mm in 150 minutes. Negative values in the table show outward
furnace deflection.

2. TEST PROCEDURE
General

FireEx Ultra brand curtain wall system which is product of TEPE BETOPAN YAPI
MALZEMELERI SAN. ve TIC. A.S. was submitted to perform a fire resistance test in
accordance with TS EN 1364-1:2015 on 27th June 2022 at TSE Construction Materials Fire
and Acoustics Laboratory.

Ambient temperature was 27°C and humidity was % 74 before testing.
2.1. DEVICES

General

All devices, equipment and apparatus in the test fulfil the conditions according to TS EN 1363-
1:2020 and TS EN 1364-1:2015.

Furnace

Vertical furnace of which internal dimensions are 4mx3mxZ1,3m has 9 thermocouples which
were located inside and all measurements were followed via software automatically.

In test standard time-temperature curve used as per TS EN 1363-1:2020.

6/17
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Table 2 Standard Time-Temperature Curve Values
Time Furnace temperature Time Furnace temperature
min °C min °C
0 20 90 1006
5 576 120 1049
10 678 150 1082
15 738 180 1110
20 781 210 1133
30 842 240 1153
45 902 300 1186
60 945 360 1214

Thermocouples

Thermocouples which were produced from 1000 m batch type roll thermocouples were placed
on floor. A component glue was used in placing thermocouples on the specimen.

Insulation and Integrity Criteria

Thermocouples were used for insulation criteria, cotton pad and gap gauges used for integrity
criteria.

Furnace Pressure

Furnace internal pressure is controlled as per TS EN 1363-1:2020 Clause 5.2. Furnace pressure
was measured with 2 sensors located by sequence of 2,9 m and 2,00 m. Furnace pressure shall
not be more than 20 Pa at the top edge of the exposed side of specimen. Furnace pressure in the
second pressure sensor (2,00 m) was adjusted to 11,5 Pa. Furnace pressure-time graphic is given
in Figure 2.

FURNACE INTERNAL PRESSURE - TIME GRAPHIC

19
18
17
16
15
14
13
12
11

10 FURMACE PRESSURE (1st Sensor) PA

FURNACE PRESSURE (2nd Sensor) PA

PRESSURE SET PA

g UPPER LIMIT PA
7 —— LOWER LIMIT PA

FURNACE PRESSURE (PA)

0 10 20 30 40 50 60 70 80 50 100 110 120 130 140 150
TIME (MIN)

Figure 2 - Furnace Internal Pressure Graphic
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2.2. TEMPERATURE MEASUREMENTS

10 thermocouples were placed to unexposed side of the specimen and first 5 thermocouples
(between TC1-TC5 thermocouples) used for both mean and maximum temperature
measurement. For mean temperature criteria, first five thermocouples mean value shall not be
greater than 140°C+initial mean temperature. Other thermocouples were used for maximum
temperature rise measurement only. Maximum temperature rise shall not be greater than 180°C
+ initial mean temperature for TC1 to TC10 on wall. The related graphics is given in Figure 3.

Thermocouple number of 10 exceeded 203.8 °C in 147" minute, for this reason the insulation
criteria ended.

Initial mean temperature is mean temperature of first five thermocouples (TC1 to TC5) just
before testing. Initial mean temperature before testing was 23.84°C.

Independently of any temperature limit was exceeded or not, Integrity (E) criteria failure means
Insulation (1) criteria but not vice versa.

UNEXPOSED FACE TEMPERATURE - TIME GRAPHIC

e

0 10 20 30 40 30 60 70 80 S0 100 110 120 130 140 150

TIME (MIN)

Figure 3 - Unexposed Face Thermocouples Temperatures
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2.2.1. Furnace Internal Temperature

Furnace internal temperature values, upper and lower limits as per TS EN-1363-1:2020 is given
in Figure 4.

FURNACE INTERNAL TEMPERATURE - TIME GRAPHIC

1200

——F-TC1°C

1100

F-TC2°C

1000

F-TC3°C

F-TC5°C

—F-TC6 °C

——F-TC10°C

—F-TC11°C

——F-TC13°C

——F-TC18°C

FURNACE TEMPERATURE (°C )

Upper Limit °C

300 Lower Limit °C

200 Average Temperature
Furnace °C

Temperature Setpoint °C

0 10 20 30 40 50 50 70 20 90 100 110 120 130 140 150
TIME (MIN)

Figure 4 - Furnace Internal Temperature-Time Graphic

After first 10 minutes, no values at any time deviated more than 100°C as described in time
temperature curve.

2.2.2. Tolerances

The percentage deviation (de) in the area of the curve of the average temperature recorded by
the specified furnace thermocouples versus time from the area of the standard
temperature/time curve shall be within:

a)for5<t<10,15%

b) for 10 <t <30, (15 —((0,5(t-10)) %
c) for 30 <t <60, (5- 0,083 (t - 30) %
d) fort > 60, 2,5 %

A-A
d, =44
AS

x 100

Where

de is the percentage deviation

A is the area under the actual furnace temperature/time curve
As is the area under the standard temperature/time curve

t is the time in minutes.

Related graphic is given in Figure 5.

9/17
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DEVIATION - TIME GRAPHIC

——DEVIATION %
-30
——UPPER LIMIT %

LOWER LIMIT %

DEVIATION (%)

TIVE (MIN)
Figure 5 - Deviation-Time Graphic

All values after 5 minutes are in limit.

2.2.3. Radiation Measurement

No measurement done for the testing.

2.3 AMBIENT TEMPERATURE

AMBIENT TEMPERATURE °C

40

35

30

—— AMBIENT TEMPERATURE °C

TEMPERATURE (°C)
o
B

20

15

10
0 10 20 30 40 50 60 70 20 50 100 110 120 130 140 150

TIME (MIN)

Figure 6 — Ambient Temperature Graphic
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3. OBSERVATIONS

DURATION

: NOTES
(Minute)

00.00 Test was started

20.10 Smoke leakage from top of the wall.

27.40 Smoke leakage from right edge of the wall.

29.15 Openings was observed on the top of the wall.

47.59 Smoke leakage from right-middle edge of the wall.

138.03 Openings was observed on the thermocouple number 10 area.

Cotton pad was applied to the top area of the thermocouple number 10 (between
139.30 L
wall-test frame), no ignition was observed.

145.40 Black discoloration was observed the top area of the thermocouple number 10

Cotton pad was applied to the top area of the thermocouple number 10 (between
146.10 L
wall-test frame), no ignition was observed.

149.12 Openings was observed in the top-right area of the headmost plate.

Cotton pad was applied to the top area of the thermocouple number 10 (between
149.40 L
wall-test frame), no ignition was observed.

150.32 The test was terminated.

11717
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Wall system which was produced by TEPE BETOPAN YAPI MALZEMELERI SAN. ve TIC.
A.S. was submitted to perform a fire resistance test in accordance with TS EN 1364-1:2015 on
27th June 2022 at TSE Building Materials Fire and Acoustics Laboratory.

Details about the classification of the test results was given related classification report.

TEST RESULTS

INTEGRITY (E)

Sustained Flaming

Gap Gauges
-06 (150mm)
-®25

Cotton Pad

No failure in 150 minutes.

No failure in 150 minutes.
No failure in 150 minutes.

No failure in 150 minutes.

INSULATION (I2)

Failure in 147th minute.

RADIATION (W)

No measurement.*

Test Duration: The test was terminated in 151st minute as per client request.

Test Date: 27th June 2022

* As long as the insulation criterion is valid, the Radiation (W) criterion is also valid.
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Figure 7 — Before the Test Exposed Side
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Figure 8- During the Test Unexposed Side
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Figure 10 — At the end of the test Exposed Side
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6. REFERENCE LIST

TS EN 1363-1:2020 Fire Resistance Tests General Requirements
TS EN 1364-1:2015 Fire Resistance Tests for Non-Loadbearing Elements

TS EN 13501-2:2016 Fire classification of construction products and building elements —
Part 2: Classification using data from fire resistance tests, excluding ventilation services

LAB-D-17-FR-006 : Fire Resistance Rawdata Form
7. TECHNICAL DRAWINGS

10 mm tepePan Product Series ( Apllication with joint)

10 mm tepePan Product Series ( Apllication with joint)

10 mm tepePan Product Series ( Apllication with joint)

10 mm tepePan Product Series ( Apllication with joint)

10 mm tepePan Product Series ( Apllication with joint)

10 mm tepePan Product Series ( Apllication with joint)

Figure 11 — Front View
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Figure 12 — Top View
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