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1.0 Introduction

This report serves as an engineering judgement concerning fire testing conducted by the Baltic Fire
Laboratory for the Plumis Automist system in a room with 18-foot-high ceilings. The Plumis Automist
system was tested by UL in accordance with UL 2167A, with a ceiling up to 8 feet high. The testing
conducted by the Baltic Fire Laboratory was based on UL 2167A fire testing, with minor changes to room
size.

The Baltic Fire Laboratory is accredited in accordance with PN EN ISO/IEC 17025:2018 by the Polish
Centre for Accreditation (PCA) accreditation Reg. AB1792. It is accepted as an independent third-party
fire testing laboratory for water mist systems by the International Maritime Organization (IMO) and the US
Coast Guard (USCG), and is accepted for other fire testing by Underwriters Laboratory (UL) and VdS
Schadenverhitung (VdS).

The Plumis Automist system utilizes targeted, electronically-operated automatic open water mist nozzles
that are wall-mounted at 3.94—4.27 feet above finished floor (AFF). Each nozzle has an individual infrared
camera used to target the fire. The nozzles do not continuously search for a fire, but instead a smoke
detector, which is included as part of the system listing, triggers the scanning mode when activated. As
the water mist nozzles are wall mounted at approximately 4 feet AFF, higher ceilings do not affect the
ability of the nozzles to control a fire. Rather, higher ceilings impact the detection time of the smoke
detectors used to trigger the scanning mode of the nozzles.

National Fire Protection Association (NFPA) 72, 2025 edition, Annex B has recommendations for how to
update smoke detector spacing based on ceiling height and ceiling slope, which aligns with research
done by Jensen Hughes on the effect of ceiling height on smoke detector activation time. The detector
spacing used in the higher ceiling test was more stringent than that suggested by NFPA 72, and while the
detection time was increased by approximately 30 seconds in the higher ceiling test, the temperatures
measured were lower than the test with an 8-foot ceiling.

Based on this testing, higher ceilings affect the Plumis Automist system’s time until detection, but the
greater room volume and ceiling height help the space remain tenable for longer, and many of the UL fire
tests still passed with longer times to nozzle discharge. Other solutions may be implemented at the site
level apart from reducing smoke detector spacing that could reduce the time from ignition to nozzle
discharge, though discussion of these is outside the scope of this report.

2.0 Product Description

The Plumis Automist System is a listed occupancy protection water mist system utilizing targeting
electronically-operated automatic open nozzles each with individual infrared cameras used to target the
fire. On detection of a fire by a smoke detector, the controller “wakes up” the nozzle(s) to scan for fire
using their thermal sensors. Once the Automist controller’s detection algorithm confirms a fire from the
thermal sensor data, the high-pressure pump is activated and water is discharged from the nozzle best
located to target the fire. If the thermal sensor on the nozzle senses the fire is traveling, it will pause the
pump and relocate the angle of the nozzle to best target the new location of the fire. The nozzles are wall
mounted 3.94—4.27 feet away from finished floor to avoid unwanted evaporation of the mist in the hot
upper layer of air near the ceiling and to allow the infrared sensors to better detect the fire.

The Plumis Automist system is a listed, pre-calculated, engineered system. Any number of nozzles and
fittings may be used up to the maximum included in the system calculations and testing involved in listing
the product. As a listed integrated system, components of the system were required to be tested to certify
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the system. Many of the components, including the pump, filters, and waterflow valves, are not typically
required to be listed if used in one- and two-family dwellings in accordance with NFPA 750 Section
10.3.2.4.1, similar to NFPA 13D Section 5.1.2. These components were required to be tested to be
included in the system listing. As part of the listing process, the system was put through fire testing
comparable to the fire testing for sprinklers and basic water mist nozzles.

Figure 2-1 depicts the basic components of a standard Automist system, namely the pump, controller,
smoke detectors, targeting nozzles, hydraulic lines, and electrical cabling. The system performance has
been tested within and shall be installed within operational bounds outlined in Table 2-1 and depicted in
Figure 2-2.

Plumis Automist has two model numbers listed in their UL listing [13], AP09 and AP12. APQ9 is their
230V AC/50Hz system and AP12 is their 240V AC/60Hz system, which is what is typically installed in the
United States. The system model numbers are the same as the pumps used within the system.

Table 2-1: Plumis Automist Operational Bounds [12]

Parameter Operational Bound
Maximum number of water mist nozzles 10
..... Maxmumnumberofsmokesensorsmthesystem10
..... Maxmumnumberofsmokesensorsmasenes2
chain

Maximum number of scanning water mist nozzles at 6
the same time

Maximum number of water mist nozzles per zone 3
..... zOnespersensorzzoneS
..... Max|mumsensorcab|e|ength90m(29527ft)
..... |\/|ax|mumdatacab|e|ength80m(26247ft)
..... Maxmumh.ghpressurewaterp|pe|ength60m(19685ft)

Maximum high-pressure water pipe length from the 30 m (98.42 ft)
pump to the furthest water mist nozzle

Room Temperature Above 4° C (39.2° F)and
below 44° C (11.2° F)

Page2 | July 31,2026 | Rev.0 jensenhughes.com



Plumis Automist Fire Test Judgement Report 1KOM8U001

1. Smoke sensor (EVCA-PY-PL)

2. Spray head (SH12)

3. Pump (AP09)

4. Controller (CT03)

5. High-pressure pipe %" BSPP connection
6. 2 Core Sensor cable

7. 5 Core Data cable

8. Pump to controller cables (power and solenoid)

1 1 1
\ s | \
- o ™9
6
2 2 2
4 — - [
L1 L L
230/240V AC Power 7
to homes breaker box
8
to water inlet
isolation valve
NPT 3%” 3 5

Figure 2-1: Plumis Automist System Diagram [12]

Large living room Kitchen Study
CONTROLLER
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5 sensor input

channels 2 core sensor cable
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Zones commission
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5 core data cable total length

. 80m (262.47 ft)

RS845 input
10 spray heads with 6
scanning at a time and 3 per
zone

E Total pipe 60 m (196.85 ft)
(30 m (98.43 ft) from pump
to furthest spray head)
PUMP , L
ZONEA : ZONEB i ZONEC ZONED

Figure 4: Technical Limitations Summary

Figure 2-2: Plumis Automist Operational Bounds [12]
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3.0 Test Configurations

The results of fire test conducted by the Baltic Fire Laboratory are compared to the fire test conducted by
Underwriters Laboratories (UL) Inc. The primary objective of the fire test conducted by UL was a
preliminary investigation to determine the fire suppression performance of the Plumis Automist system in
a test enclosure with an 8-foot-high (2.44-meter-high) ceiling. The primary objective of the fire test
conducted by Baltic Fire Laboratory was to compare the fire suppression performance of the Plumis
Automist system in a room with increased ceiling height to the same test with an 8-foot-high ceiling. Baltic
Fire Laboratory was tasked by Plumis Ltd. to test the Plumis Automist system in conditions that were not
tested during UL'’s preliminary investigation to determine the effectiveness when protecting a space with
increased ceiling heights.

For the Plumis Automist system to be compliant with UL 2167A, temperatures in the test room are
required to be below certain temperature thresholds. Seven thermocouples were used in the small room
test enclosure scenarios to measure temperatures at the ceiling and at eye level during the test. The
temperature acceptance criteria are shown Table 3-1.

Table 3-1: Residential Fire Testing Requirements

Temperature Requirement UL2167A [8] Test Criteria

The maximum temperature 3 inches (76 mm) below

Temperature Requirement 1 the ceiling at the center of the room shall not exceed

(Flashover Prevention) 600°F (316°C).

The maximum temperature at the location 63 inches (5
Temperature Requirement 2 feet 3 inches, 1.6 m) above the floor as illustrated in
(Life Safety) Figure below shall be permitted to exceed 200°F

(93°C) at only one of the two locations;

The temperature at the location described in (b) shall

Temperature Requirement 3 not exceed 130 °F (54 °C) for more than any
(Life Safety) continuous 2-minute period at only one of the two
locations.

The maximum ceiling material temperature 0.25
Temperature Requirement 4 inches (6 mm) behind the finished ceiling surface
(Flashover Prevention) directly over ignition as illustrated in Figure 23.1 shall
not exceed 500°F (260°C).

The test procedure begins with ignition of a tray filled with heptane and cotton wicks. The duration of the
test is 30 minutes from when the first nozzle is activated. Note for the UL2167A testing, the test begins at
time 0:00, when the fuel source is ignited, but the Baltic Fire Laboratory tests begin at time 0:00, but the
fuel source is ignited at time 1:00.
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3.1 UL 2167A

The UL standard for the Plumis Automist system [8] outlines 17 different fire testing scenarios. The
unpublished working standard of this test is referred to as UL 2167B, and the published standard is UL
2167A. The independent variables of these 17 testing scenarios were the size of the test enclosures,
Automist nozzle locations, fuel packages, obstruction of Automist nozzle, and smoke detector locations.

Two test enclosures with a ceiling height of 8 feet were used in the UL 2167A testing: a small room sized
14 feet 8 inches by 26 feet 3 inches (4.47 meters by 8 meters) and the large room sized 18 feet by 38 feet
(5.49 meters by 11.58 meters). The small room size was driven by the listed spray distance of the nozzle
and the large room size was driven by the intended spacing of the smoke detectors listed with the

system. The small room used one smoke detector located on the ceiling at the center of the test
enclosure while the large room used two smoke detectors spaced such that the edge of their detection
range coincided with the corner of the room. For this report, only tests performed in the small room are
considered, as they are more directly comparable to the Baltic Fire Laboratory test.

In the small room tests, two Automist nozzle locations were used: The near-wall adjacent to the fuel load
and the far wall opposite the fuel load, with the nozzle located 3.94 feet (1.2 meters) AFF in both
configurations. Figure 3-1 shows the two nozzle configurations, and Figure 3-2 shows the small room test
enclosure configuration, including thermocouple locations.

4.47m
4.47 m .
|<|—" o

[

etector
Detector

Location |_—Lpcation
8 m
N | R o - m = .
g 2611, 3in.
| (26 t. 3in.) (261} 3in.)

|
Far Wall Nozzle

Location Near Wall Nozzle
(with coverage area Location
In light blue) (with coverage area
In light blue)

Figure 3-1: Small Room Nozzle Locations
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447 m
(14 ft. 8in.)

z/

Tc 1 - ¥ inch behind
ceiling tile

Tc 3 -3 in. below
ceiling

5 ft. 3 inches above floor

Tec 6 — Room Center P
(offset due to smoke
detector), 3 inch down

Tc4-3in. below
ceiling

J‘ K Jft.
™\
4 in. \

%

L.~

| Y _

Te 5 — Doorway Location,

3 inch down

Detector
Location

8m

(26 ft. 3in.)

Figure 3-2: Small Room Test Enclosure Configuration

The following five different fuel packages were used in the UL 2167A testing:

Fabricated sofa with Plywood.

Cooking oil.

o b~ w0 Dd -

A fabricated sofa in the center of the room.

A UL 2167 simulated furniture and crib with plywood on the walls.
A UL 2167 simulated furniture and crib with drapes on the walls.

The cooking oil fire is not intended to judge the performance of water mist systems in a one- or two-family
residence so a comparison of the results of this fire have not been included in this report. The fabricated
sofa is specific to UL 2167A and is larger, burns slower, and produces more smoke than the UL 2167
simulated furniture. Only tests including the fabricated sofa with Plywood or UL 2167 simulated furniture
and crib with plywood on the walls fuel packages occurring in the small room test enclosure are
compared in this report. The sofa was considered for use in the Baltic testing, though was not used. Only
the UL 2167 simulated furniture and crib was used as it produced less smoke and therefore is considered
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the worst case in terms of smoke detection time (see Table 4-1). The UL 2167 simulated furniture and
crib are shown in Figure 3-3 and the fabricated sofa is shown in Figure 3-4.

Heptane Pan

Wooden Crib

Simulated Furniture

Simulated
Furniture

==

Figure 3-3: UL 2167 Simulated Furniture and Wooden Crib
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Figure 3-4: UL 2167A Sofa
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All UL 2167A fire test runs, including their fuel loads, nozzle location, obstruction location, and room size,
are provided in Table 3-2.

3.2

Table 3-2: UL 2167A Fire Test Runs

Test# |Fuel Load Nozzle Wall Obstructions Room Size
1 Fabricated sofa with Plywood |Far None Small
(14'8” X 26°3”)
2 Fabricated sofa with Plywood |Near None Small
(14'8” X 26°3”)
3 UL 2167 simulated furniture |Far None Small
with plywood on the walls (14'8” X 26°3”)
4 UL 2167 simulated furniture |Near None Small
with plywood on the walls (14'8” X 26°3")
5 UL 2167 simulated furniture |Far None Small
with drapes on the walls (14'8” X 26°3")
6 UL 2167 simulated furniture |Near None Small
with drapes on the walls (14'8” X 26°3")
7 Cooking oil Far None Small
(14’'8” X 26’3”)
8 Fabricated sofa with Plywood |Far Close to Nozzle |Small
(14'8” X 26°3")
9 Fabricated sofa with Plywood |Near Close to Nozzle |Small
(14'8” X 26°3")
10 Fabricated sofa with Plywood |Far Far from Nozzle |Small
(14’'8” X 26’3”)
10A UL 2167 simulated furniture |Far Far from Nozzle |Small
with plywood on the walls (14'8” X 26°3”)
11 UL 2167 simulated furniture |Near Far from Nozzle |Small
with plywood on the walls (14'8” X 26°3”)
12 Fabricated sofa with Plywood |Far Short None Small
in Room Center Wall (14'8” X 26°3")
13 Fabricated sofa with Plywood |Far None Large
(18 X 38"
14 UL 2167 simulated furniture |Far None Large
with plywood on the walls (18 X 38)
15 Fabricated sofa with Plywood |Far Far from Nozzle |Large
(18 X 38"
16 UL 2167 simulated furniture |Far Far from Nozzle |Large
with plywood on the walls (18 X 38"

BALTIC FIRE LAB TEST

The Baltic Fire Laboratory replicated Test 3 from the UL 2167A fire tests because its fuel load produced
little smoke, leading to a later detection time, and allowing the fire to develop further before nozzle

activation. There were a few minor differences from the basic UL 1267A test configuration, including the
room size and instrumentation locations.
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The test enclosure was sized in accordance with BS EN 14972-17, meaning they were 26.25 feet by 13.1
feet (8.0 meters by 4.0 meters) instead of 26.25 feet by 14.67 feet (8.0 meters by 4.47 meters) used in
the UL 2167A tests. Where the UL 2167A test enclosure was approximately 8 feet high, the Baltic Fire
Laboratory test enclosure was 8.2 feet (2.5 meters) tall (test no. 251126-3), and the other test enclosure
was 18 feet (5.5 meters) tall (test no. 251126-4). Based on these changes, the distance from the nozzle
on the far wall to the corner of the room decreased by approximately 1 foot 1.5 inches, the floor area
decreased by approximately 40.69 square feet, and the volume decreased by approximately 402.52 cubic

feet.

In both test scenarios the Plumis Automist nozzles were installed at a wall height of 3.94 feet (1.2 meters)
above the floor in accordance UL2167A, in the far wall location.

In both test scenarios, the fuel package used was the UL 2167 simulated furniture with plywood, referred
to in this testing as the wood crib. In test no. 251126-3 one smoke detector is placed on the ceiling at the
center of the test enclosure in accordance with UL 2167A. In the other test scenario, test no. 251126-4,
two smoke detectors are placed on the ceiling in the center of the test enclosure, spaced 13.1 feet (4
meters) apart and 6.6 feet (2 meters) from the walls. Figure 3-5 shows the nozzle placement and smoke
detector spacing for both test scenarios.

Figure 3-5: Tests 251126-3 & 251126-4 Smoke Detector Configuration

e —

L

o N @

-

~——

l:]]l
O

® N

test no. 251126-3

test no. 2511264
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The configuration of the thermocouples for each test are shown in Figure 3-6.

n
)

3
T

s
T6

e

Figure 3-6: Test 251126-3 & 251126-4 Thermocouple Configuration

Test room 5.0 x40 x 2.5 I

s
s

LAt
Ta

IW.
20

Tite

Yot room A0 xADx 55 [m)

Thermocouple no.

Localisation

T1 1.6 [m] above the floor
T2 75 [mm] below the ceiling
T3 1.6 [m] above the floor
T4 75 [mm] below the ceiling
T5 1.6 [m] above the floor
T6 75 [mm] below the ceiling
17 75 [mm] below the ceiling
T15 1.6 [m] above the floor
T16 75 [mm] below the ceiling
T17 1.6 [m] above the floor
T18 75 [mm] below the ceiling
T19 1.6 [m] above the floor
T20 75 [mm] below the ceiling
T21 75 [mm] below the ceiling
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The test setup for the Baltic Fire Lab testing is shown in Figure 3-7.

Ceiling Level
Thermocouples

Smoke
Water Mist Nozzle Detector

ye Level ' .|| Simulated
hermocouples - Furniture

Ceiling Level
Thermocouples

Water Mist Nozzle

.
3 WS

Eye Level - Simulated
Thermocouples ‘ 3 : Furniture
i \

Figure 3-7: Test 251126-3 (Top) & 251126-4 (Bottom)

4.0 Test Results

The test results for UL 2167A tests 1, 2, 3, 4, 8,10, and 10A and the Baltic Fire Laboratory tests 251126-3
and 251126-4 are outlined in Table 4-1, Table 4-2, and Table 4-3. Table 4-1 lists the operational
sequence times for each test, Table 4-2 lists the lengths of each operational phase, and Table 4-3 lists
the maximum temperature seen at each thermocouple alongside their location and criteria.
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Table 4-1: Operation Sequences Times for Tests

Operation Sequence Time (seconds)

UL 2167A Baltic Fire Laboratory
Test 13 Test 813 Test10%3 Test10A 23  Test 251126-3 23 Test 251126-4 23
Smoke detector 0:50 116
operation time (nozzle 0:28 0:30 1:29 1:37 0:27 0:32 1:30 ) )
. . (1:50) (2:16)
scanning start time)
] ] ) ) . ) . 0:58 1:24
Pump start 0:41 2:11 1:36 1:46 0:43 1:39 1:40 (1:58) (2:24)
Nozzle discharge start | 1:04 2:33 1:57 2:05 1:05 2:00 2:00 118 1:45
9 ' ' ' ' ' ' : (2:18) (2:45)
. _ _ _ _ _ _ _ 30:58 32:24
Test duration 30:41 32:11 31:37 31:47 30:44 31:39 31:40 (31:58) (32:24)

. Fuel Load: Fabricated sofa with plywood covering the wall
. Fuel Load: UL 2167 simulated furniture with plywood

. Nozzle Location: Far Wall

. Nozzle Location: Near Wall

A ON -

Table 4-2: Time Differences for Tests

Operation Sequence Time (seconds)

Time Difference UL 2167A Baltic Fire Laboratory
Test 1 1:3 Test 2 14 Test 323  Test 424 Test 8 13 ‘ Test 10 %3 | Test 10A 23  Test 251126-3 23 Test 251126-4 23
Atget—start 0:28 0:30 1:29 1:37 0:27 0:32 1:30 0:50 1:16
Atpymp—det 0:13 1:41 0:07 0:09 0:16 1:07 0:10 0:08 0:08
Atrozz10—pump 0:23 0:22 0:21 0:19 0:22 0:21 0:20 0:20 0:21

. Fuel Load: Fabricated sofa with plywood covering the wall
. Fuel Load: UL 2167 simulated furniture with plywood

. Nozzle Location: Far Wall

. Nozzle Location: Near Wall

A WON =
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Thermocouple

ID#
(Baltic)

Where Height

Location
(Baltic Test)

Table 4-3: Maximum Temperatures Recorded for Tests

Temp. Criteria
[°F]
(Baltic)

Maximum Ceiling Temperature [°F] / (Seconds Above Temperature Criteria)
UL 2167A Test #

10A 23

Baltic Fire
Laboratory Test #

251126-3 23

251126-4 23

Imbedded above

Tc #1 ) ceiling tile <500°F

(esmyy |Aboveliel i oo | (<600°F) 126 105 117 111 100 04 138 251 199
ceiling)
5 feet 3 inches

Tc#2 “First 200°F 166 136 144 136
(Tc#1/15) | Sprinkler’ ab°"eﬂt§§: "00M | . 130F <2 min. | (100s) | (@4s) | 122 | 57s) | 193 | 19 | 74 93 %
(TI;Z? 5 Spr';_r']rzter,, 3 '”C:eensint;e'ow <600°F 367 218 200 222 122 135 273 147 153

Tc #7 Centred aiiit ti;rt]c;zce:n <200°F Not Not Not Not . o7 158 110 108
(Tc #3/17) on room floor >130°F <2 min | Taken | Taken | Taken | Taken (67 s)
(TIC#Z? ) g:?(t)roe:] 3 '”C:eeilsmt;e'ow <600°F 310 178 180 193 138 131 205 156 153
(To#site) | Second aizzt t?;;rt'crgifn <200°F Not Not | Not | Not | Not | Not | Not 1 0

Sprinkler” floor >130°F <2 min | Taken | Taken | Taken | Taken | Taken | Taken | Taken

(TCTC#;‘;O) S‘zﬁﬁig 3 'nc:ee“sinzelow <600°F 268 | 163 | 175 | 186 | 126 | 127 | 198 125 133

Tc#5 Izg;’trl‘g’sy € '”C:e‘?lsint;e'ow <600°F 265 167 180 191 136 138 212 | NotTaken | Not Taken

A WON =

. Fuel Load: Fabricated sofa with plywood covering the wall
. Fuel Load: UL 2167 simulated furniture with plywood

. Nozzle Location: Far Wall

. Nozzle Location: Near Wall
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4.1 UL 2167A
The transient temperature results for UL 2167A tests 1 (Figure 4-1), 2 (Figure 4-2), 3 (Figure 4-3), 4
(Figure 4-4), 8 (Figure 4-5), 10 (Figure 4-6), and 10A (Figure 4-7) are shown in below.

Residential Fire Test Data - Early Part of Test - Test 1

Test 1A - Far Wall - 75 Bar Pressure (2.4 gpm flowrate)
1.3 meter nozzle height - Modified Algorithm to incorporate fire chase feature

400
) ‘Peak Temperature
350 Detector Limit for 5’3" Tc= | ——Over Fire
Operates: 200F
0:28 1 —5' 3"
300 :“/T—\\ Sprinkler #1
i =2 | L) Sprkier #2
& 250 o o 1 ‘\,\ N Sprinkler #3
3 1 NN\ \ Center of R
= Il \ \\ \ —Center of Room
© 200 - - :
8 |\‘ ~5' 3" Room Center
£ i
2 150 It N
I e T
100 " ————
5' 3" Tc cannot exceed
50 el Water 130F for over 120 seconds
= Discharge: RESULT: 100 seconds
1:04 starting at 3:20 (200 sec.)
0
0 100 200 300 400 500 600

Time, Seconds

Figure 4-1: UL 2167A Test 1 Data
Residential Fire Test Data - Early Part of Test - Test 2

Test 2D - Near Wall - 75 Bar Pressure (2.4 gpm flowrate)
1.2 meter nozzle height - Modified Algorithm to incorporate fire chase feature
1.5 meter distance from nozzle to fabricated couch

250
Pump Peak Temperature Limit |
Sr: /| for5 3" Tc=200F —Over Fire
—
200 s
-Sprinkler #1
— Sprinkler #2
Detect
L;_ 150 op.::::;; ——Sprinkler #3
E i Center of Room
© // —5' 3" Room Center
3 /
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Figure 4-2: UL 2167A Test 2 Data
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Residential Fire Test Data - Early Part of Test — Test 3

Test 3 - Far Wall - 76 Bar Pressure
1.3 meter nozzle height - Modified Algorithm to incorporate fire chase feature
UL 2167 simulated furniture with plywood

250
::;::::; —OQver Fire
1:29 — 3"
0 /I \ Sprinkler #1
: \ Peak Temperature Limit .
B, e A\ y for 5' 3" Tc = 200F Ripinklersia
= 1:36 NN —— Sprinkler #3
o 150 / =\
‘(:;6 M N , ——Center of Room
@ : —5' 3" Room Center
o
g 100
'_
Water ' N
i 5' 3" Tc cannot exceed
50 Dls(;?sa;ge. 130F for over 120 seconds
RESULT: did notexceed
threshold
0
0 100 200 300 400 500 600

Time, Seconds

Figure 4-3: UL 2167A Test 3 Data

Residential Fire Test Data - Early Part of Test - Test 4

Test 4 - Near Wall - 75 Bar Pressure
1.2 meter nozzle height - Modified Algorithm to incorporate fire chase feature
UL 2167 simulated furniture with plywood

250
Detector
Operates: » —Over Fire
1:37 /7
200 " : =
= \ A Sprinkler #1
ump i
4 Peak Temperature Limit 4
Start: Sprinkler #2
i 1:45 for 5' 3" Tc = 200F Sp"_"kler <
& 150 i
§ ——Center of Room
g ==5'3" Room Center
Q
g 100
= Water %
Discharge: -
2:05 5'3" Tc cannot exceed
50 130F for over 120 seconds
RESULT: Exceeded for 57
seconds.
0
0 100 200 300 400 500 600
Time, Seconds
Figure 4-4: UL 2167A Test 4 Data
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Test 8 - Far Wall - 75 Bar Pressure (2.4 gpm flowrate)
1.2 meter nozzle height - Modified Algorithm to incorporate fire chase feature
0.9 m tall Obstruction, 1.5 meter away from Nozzle

200 x :
Detector ——Over Fire
180 Operates: \ —5' 3"
0:27 Sprinkler #1
; Peak Temperature Sprinkler #2
160 “pump | | Limitfor5' 3" Tc= Sprinkler #3
‘ Start: 200F —Center of Room
140 | 043 ==5'3" Room Center
w oA a1
@ 120 H > \}/M
8 _/‘-/:/j e =4 _/ ‘-"
g 100 N T Loy ; ;
a ff(\m—" —— _"// ‘i.
£ 80 : o 5'3" Tc cannot exceed
Fo.. g 2 130F for over 120 seconds
60 = . i s RESULT: did not exceed
Discharge: th
1:05
40 ""9“';:?“ Pump Off: | ————————
! 11:14 Pump On:
(same angle 11:20
20 (131 deg. - | (newangle
error) (121 deg.)
0
0 200 400 600 800 1000
Time, Seconds
Figure 4-5: UL 2167A Test 8 Data
Test 10 - Far Wall - 76 Bar Pressure (2.4 gpm flowrate)
1.2 meter nozzle height - Modified Algorithm to incorporate fire chase feature
0.9 m tall Obstruction, 6 inches Away from Couch
—Over Fire
200
Detect: B
or
180 Operates: Sprinkler #1
0:32 Peak Temperature )
160 ‘ Limit for 5' 3" Tc = Sprinkler #2
200F ——Sprinkler #3
140 ¥ ——Center of Room
Fia -
120 4 =, . =5'3" Room Center
L2 )’/ q N

|

Temperature, F
3
bw
\&/
/ 7
f

| Pump Off: 1 > :
3:39 | 5' 3" Tc cannot exceed

130F for over 120 seconds

3

40 —r [“Pumpon: || RESULT: Did not exceed
1:39 3:46 this threshold
20 (new angle 1 -
| (129.5deg) |
0
0 100 200 300 400 500 600

Time, Seconds

Figure 4-6: UL 2167A Test 10 Data
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300
Detector Pump Over Fire
Operates: Start: Peak perature 5 3"
1:30 1:40 Limit fof 5' 3" Tc = i
250 oF Sprinkler #1
Sprinkler #2
Sprinkler #3
w 200 P
o Water Center of Room
3 Ry ==5' 3" Room Center
© 150
Q RSt
e * —
o 1 oo——
¥ 100 A
go= Pump Off:
504 5" 3" Tc cannot exceed §' 3" Tc cannot exceed
50 130F for over 120 130F for over 120
Pump On: seconds seconds
5:11 RESULT: Corner -17 || RESULT: Center Room -
(new angle seconds starting at 66 seconds starting at
(130 deg.) 1:58 (118 sec.) 1:58 (118 sec.)
0
100 200 300 400 500 600

Test 10A - Far Wall - 76 Bar Pressure (2.4 gpm flowrate)
1.2 meter nozzle height - Modified Algorithm to incorporate fire chase feature
0.9 m tall Obstruction, Far from Nozzle Blocking UL 2167 Simulated Furniture with Plywood

Time, Seconds

Figure 4-7: UL 2167A Test 10A Data

In the UL 2167A tests considered, the smoke detector consistently activates around 30 seconds from

ignition for the fabricated sofa and around 1 minute 30 seconds for the UL 2167 simulated furniture with
plywood.

For most tests, the time from when the smoke detector activated until the pump started (the time for the
water mist nozzles to “discover” the location of the fire) was less than 20 seconds. However, the sofa fire
with the nozzles on the near wall in test 2 and the sofa fire with the nozzles on the far wall but with an
obstruction close to the sofa took between 1 and 2 minutes. All other sofa tests not depicted in Table 4-1,
Table 4-2, and Table 4-3 also took between 1 and 2 minutes.

For all UL 2167A tests, the time from pump activation to nozzle discharge was approximately 20 seconds.
These are tested with the maximum length of piping allowed for the Plumis Automist system, so for any
compliant Plumis Automist installation, this process will take approximately 20 seconds or less.

The thermocouple above the ceiling above the fire did not exceed 140°F (failure criterion is 500°F) during
any test, none of the thermocouples 3 inches below the ceiling exceeded 400°F (failure criterion is 600°F)
in any of the tests, and none of the thermocouples at 5.25 feet AFF exceeded 200°F (failure criterion is
200°F) and none of the thermocouples exceeded 130°F for greater than 2 minutes.

Most tests with obstructions had to readjust the water mist nozzle at least once to completely control the
fire. Similarly, some tests, including Test 1, had a second peak temperature where the fire had spread to
another location in the fuel load. The temperature criteria were still met in these cases.

The system was able to meet the performance requirements, prevent compartment flashover, and receive
UL listing based on the results of these tests.
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4.2

BALTIC FIRE LAB TEST

The transient temperature results for the Baltic Fire Laboratory tests 251126-3 (Figure 4-8) and 251126-4
(Figure 4-9) are shown in below.

Temperature [°C]

Test no. 251126-3 - Temperatures [°C]

300
250
'G 200
£
[}
3
£ 1m0
a
E
100 I 1
f1
.
/)
50 |lr W,/
[}
NI ESNI SIS S80I 839N OS RN ISR NI S IRYIRNEHIREgNISIRIATEE
R R R s kR R Rt E b e I
Time [min:s]
—T11.6m [°C] —T2 75mm [°C] —T3 1.6m [*C] — T4 75mm [*C] —T15 1.6m [°C] T6 75mm [°C] —T7 75mm over wood erib [°C]
Figure 4-8: Test 251126-3 Recorded Temperature Results (Graph is in Celsius)
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Figure 4-9: Test 251126-4 Recorded Temperature Results (Graph is in Celsius)
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In the Baltic Fire Laboratory tests, the smoke detector activated at approximately 50 seconds from ignition
for the first test with the lower ceilings and at approximately 1 minute 16 seconds for the test with the
higher ceiling. (approximately 26 seconds later).

For both tests, the time from when the smoke detector was triggered until when the pump started (the
time for the water mist nozzles to “discover” the location of the fire) was less than 10 seconds

For both tests, the time from pump activation to nozzle discharge was approximately 20 seconds. This
was tested with the maximum length of piping allowed for the Plumis Automist system, similar to the UL
2167A testing.

None of the thermocouples 3 inches below the ceiling exceeded 300°F (failure criterion is 600°F) in either
of the tests, and none of the thermocouples at 5.25 feet AFF exceeded 115°F (failure criterion is 200°F)
and none of the thermocouples exceeded 130°F for greater than 2 minutes.

The Baltic Fire Laboratory tests met the same criteria as those completed for the UL 2167A tests.
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5.0 Analysis of Test Results

The test results vary in the fuel load, obstructions, and smoke detector spacing. Higher ceilings will
primarily have an impact on the detection time. They will not affect the time from detection until the fire is
targeted and the pump starts. As the time until detection is the primary limiting factor in controlling the UL
2167 simulated furniture and crib fires, this was the fire that was chosen for the Baltic Fire Laboratory
high ceiling tests.

5.1 FUEL LOADS

UL 2167A has two general types of fuel loads for tests meant to judge performance in one- and two-
family dwellings: the fabricated sofa (Figure 3-4) and the UL 2167 simulated furniture and crib (Figure
3-3). The fabricated sofa has more mass but burns slower and produces more smoke. By contrast, the UL
2167 simulated furniture and crib has less mass and burns faster and with less smoke.

The fabricated sofa produced more smoke and activated the smoke detector quicker, therefore the
Plumis Automist system can begin targeting the fire sooner. These tests produced some of the highest
temperatures seen in the UL 2167A testing, though they were still well within the temperature criteria. In a
number of tests with the sofa, including Tests 2 (Figure 4-2) and 10 (Figure 4-6), the limiting timeframe is
the time from smoke detection until the fire is targeted and the pump starts. This is due to the location of
the nozzle in relation to the sofa in Test 2 and due to the obstruction in front of the sofa in Test 10. In
these cases, the Plumis Automist system is shown to be effective even with a delay of 1.5 to 2 minutes
from smoke detection to the pump start.

The UL 2167 simulated furniture and crib activated the smoke detector after approximately 1 minute 30
seconds in the UL 2167A testing, which was quicker than in the Baltic Fire Laboratory testing at
approximately 2 minutes. It took approximately a minute longer for the smoke detectors to activate than
for the fabricated sofa, but by the time the smoke was detected the fires had developed enough that the
nozzles could more easily distinguish the fires, leading to similar times from detection until the pumps
activated with a difference of only about 10 seconds for these tests (See Tests 3, 4, and 10A in Table
4-2). One of the worst-case fire tests aside from Test 1, which used the fabricated sofa, was Test 10A,
which used the UL 2167 simulated furniture. The additional time from smoke detection to target
acquisition and pump start due to the obstruction in the test, coupled with the delayed detection time
allowed the fire to develop further than most other tests before it was eventually controlled. (See Table
4-2 and Table 4-3)

5.2 OBSTRUCTIONS

UL 2167A fire tests 8, 9,10, and 11 show that obstructions between the Plumis Automist nozzle and the
fire can affect the time it takes for the nozzles to target a fire, delaying nozzle activation and potentially
leading to more severe fires. Obstructions were not considered in the Baltic Fire Laboratory tests, as the
concern was the ceiling height, but Plumis suggests using two overlapping Automist systems in the same
space if time to smoke detection is a concern. This overlapping system offers the following benefits:

+ If both nozzles see the fire and trigger at a similar time, a higher water mist density will help control
the fire easier.

+ If one nozzle is partially obstructed, there will be a redundant water mist nozzle which may have a
faster response time.

+ If there is a reignition event or if the fire moves within the room, the redundant nozzle could potentially
see the fire’s new location before the first nozzle.
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5.3 SMOKE DETECTOR SPACING

The time from ignition until detection may be further segregated into two parts: the time for the smoke to
reach the ceiling and the time for the smoke impinging on the ceiling to travel horizontally to the smoke
detectors. The first segment of time is what is affected by higher ceilings, but the second may be
decreased by reducing the spacing between smoke detectors, which decreases the required lateral
movement of the smoke once it reaches the ceiling.

In the first fire test at the Baltic Fire Laboratory, the single detector was centered on the room, 14.67 feet
(4.47 meters) from the corner with the fire. In the second test the detectors were spaced 13.12 feet (4
meters) apart, or 9.28 feet (2.83 meters) from the corner. While Plumis calls for a typical spacing of 17.38
feet (5.3 meters) for its smoke sensors in its DIOM [12], which was tested in the UL 2167A large room
tests, it is recommended using the spacing tested by the Baltic Fire Laboratory with high ceilings where
the system is installed in spaces with ceilings less greater than the UL tested 8-foot ceiling height until
further testing can be done with the large room and high ceilings.
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6.0 Conclusion

Jensen Hughes believes testing conducted by the Baltic Fire Laboratory for the Plumis Automist water
mist system with ceiling heights up to 18 feet is comparable to the fire testing done by UL with a wooden
crib and shows that the system is capable of meeting the intent of NFPA 750 to prevent flashover in the
room of fire origin and to improve the capability for occupants to escape or be evacuated in spaces
greater than 8 feet high. This is because the configuration of the testing completed by Baltic Fire
Laboratory was comparable to the approved UL 2167A, and yielded results that met the acceptance
criteria.

Reviews of the UL and Baltic Fire Laboratory testing done found that there are multiple components to
the time from ignition to the time of nozzle discharge. Ceiling height affects the time smoke takes to reach
the ceiling, but other solutions may be implemented to reduce detection time, such as the following:

+ Detector spacing may be reduced to reduce the time smoke takes to travel laterally across the ceiling.

- 9.28-foot (2.83-meter) spacing is recommended based on the dimension of the Baltic Fire
Laboratory test enclosure and the spacing of the smoke detectors.

+ Aredundant Plumis Automist system should be installed to reduce the probability of an obstruction
affecting the time from smoke detection to nozzle targeting and pump starting. While the testing
shows favorable results with high ceilings, there are enough unknowns to warrant additional
precautions.

- The redundant nozzle would help capture any resurgence of heat if the fire travels from its point
of ignition.

- When assessing the water supply for the site, concurrent flow from both nozzles would need to
be taken into account.

While the results of the Baltic Fire Laboratory testing were positive, it is recommended to implement one
or both of the above strategies at sites with higher ceilings to provide better overall protection.

Submitted by Jensen Hughes,

| 1 Digitally signed by Kelly Opert
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LIAMAL T O=Jensen Hughes, OU=RDT&E, CN=Kelly Opert

//a ! 1 : 5 lﬁ i ‘ /) Date: 2026.07.31 14:16:14-04'00"

Jafred Druzynski, M§/ Kelly Opert, PE
Associate Engineering Manager
jarred.druzynski@jensenhughes.com kelly.opert@jensenhughes.com

Page8 | July31,2026 | Rev.0 Jjensenhughes.com



Plumis Automist Fire Test Judgement Report 1KOM8U001

7.0 References

The following references were used in the development of this report:

CBC, 2025 California Building Code, IBC.
CBC, 2025 Callifornia Fire Code, IFC.
CCR, 2025 California Code of Regulations, Title 19, Division 1, CCR

NFPA 13D, 2025 Edition: Standard for the Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes.

NFPA 750, 2027 Edition: Standard on Water Mist Fire Protection Systems.
Underwriters Laboratories (UL), 2025, UL 199: Automatic Sprinklers for Fire-Protection Service
UL, 2021, UL 2167: Water Mist Nozzles for Fire Protection Service

UL, 2025, UL 2167A: UL LLC Outline of Investigation for Targeting Water Mist System Units for One- and
Two-Family Dwellings for Fire Protection Service

9. Kilote, Milke, Turnbull, Kashef, Phillips, Evans, Webb, and Roth ; Handbook of Smoke Control Engineering
2nd Edition; ASHRAE; 2024

10. The SFPE Handbook of Fire Protection Engineering ,5th Edition, edited by Morgan J. Hurley, P.E.; et al.,
Society of Fire Protection Engineers, Quincy, MA (2016)

11. Plumis Automist UL 2167A Fire Testing Report “Letter Report — PI Fire Testing Project 4790418313 — Final”
12. Plumis Automist DIOM “Automist Design Installation & Operation Manual US Version v1.1”

13. Plumis Automist UL 2167A “Certificate of Compliance” Certificate # UL-US-2440774-0

14. Jensen Hughes “1KOMO08UO001 Plumis Equivalency Report Rev. 0 - 06.22.2026 - Signed”

15. Baltic Fire Laboratory 2025 “TRBFL2525-2 -FINAL SIGNED (1): TEST REPORT No. TRBFL2525-2"

=

© N o o

Page9 | July31,2026 | Rev.0 Jensenhughes.com



Plumis Automist Fire Test Judgement Report 1KOM8U001

Appendix A. Baltic Fire Laboratory Accreditation
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Obszar uszkodzenia, %

VS 3883-8:2020-06

PN EN 14972-11:2023-10

Aerosolowe systamy

prEe e wpodarowe
Generatory asrosolu

Skutecznost gaszenia ognia
Toefmparatiira

Stezenie (Oz)

Stezenie (CO)

Stazenia (COz)

Cignienie (Pa)

Pomiar masy

Czas

IMO MSC.1/Circ. 1270

180 15779 Annex D

Wodne systemy przeciwpoiarowe
Dysze tryskaczowe

Skutecznoss gaszenia i lumienia
ognia

Temperatura

Stezenie (O:)

Stazenia (CO)

Stezenia (CO2)

Stezenie (HCN)

Objetosciowe natezenie przeplywu
(matoda bezpodrednia, meloda
wagowa)

Cignienie

Czas

ARGE Guideline - Part 2:2018 Rev, 4.1 |

pkt. 3.2, 3.3
UNI 11565:2021 Appendix B

Wodne systemy przeciwpozarowe
Dysze tryskaczowe

Skutecznost thumienia ognia

| Temperatura

Stezenle tlenu Stezenie (Oz)
Objetodciows natgzenie przephywu
(metoda bezpodrednia, meloda
wagowa)

Cignienie

Czas

Stopled uszkodzenia, %

Procedura badawcza BFL TP-02 ver. 4
z 13.08.2021
PN-EN 14872-1:2021, Annex A

Wersja strony: A
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

/' Baltic
. Fire Laboratory

PCA Zakres akredytacji Nr AB 1792
Rodzaj dzialalnoéci/badane
Przedmiot badarn/wyréb tachuimetods Dokumenty odniesienia
G y y przeciwpozarowe | Sk )§C gaszenia ognia NCC71 - 1.1.2021 Chapter 2
Temperatura
Stgzenie (O2)
Stezenie (CO)
Stezenie (COz)
Ciénienie (Pa)
Pomiar masy
Czas
G systemy p iwpoz Skutecznos¢ gaszenia ognia 1ISO 14520-1:2023 Annex C
Temperatura UL2166 (2021) pkt 35, 36 37
Stezenle (O2) FM Approval Standard Class
Ciénienie (Pa) 5600:2023 Chapter 4.1
Pomiar masy
Czas
Pianowe systemy Skutecznos¢ gaszenia ognia MSC.1/Circ.1312 pkt 3.9
przeciwpotarowe Temperatura UL 162 (2021) pkt 11, 12
Koncentraty pianowe Czas FM Approval Standard Class
5130:2021 chapter 4.2, 4.3, 4.7
Wodne systemy przeciwpozarowe | Skutecznoét gaszenia ognia EN 14972-12:2023
Dysze tryskaczowe Temperatura
Stezenie (Oz)
Objetosciowe natgzenie przeplywu
(metoda bezposrednia, metoda
wagowa)
Cisnienie
Czas
Wodne systemy przeciwpozarowe | Objetosciowe natgzenie przeplywu IMO MSC/Circ.1165 pkt 4.10

Dysze tryskaczowe (metoda bezposrednia, mefoda
wagowa)
Temperatura
Cignienie

Wodne systemy p iwpozarowe | Skutecznoséé gaszenia ognia ISO 15371:2015

Dysze tryskaczowe Temperatura PN-EN 17446:2021
Objetosciowe natezenie przeplywu
(meloda bezposredni tonrt
wagowa)
Ciénienie
Czas

Wodne systemy przeciwpozarowe | Skutecznost gaszenia ognia FM Approval Standard Class

Dysze tryskaczowe Temperatura 5560:2021 Appendix A
Stezenie (Oz) FM Approval Standard Class
Stezenie (CO) 5560:2021 Appendix B
Stezenie (COz) FM Approval Standard Class
Objetosciowe natezenie przeplywu 5560:2021 Appendix C
(metoda bezposrednia, metoda FM Approval Standard Class
wagowa) 5560:2021 Appendix D
Cisnienie FM Approval Standard Class
Czas 5560:2021 Appendix |

JH-C077-E-RP-001

Gasnice przenoéne Minimalna skutecznoé¢ gasnicza — PN-EN 3-7:2008 ( Appendix 1)
ocena pozaru testowego grupy A,
Minimalna skutecznoéc¢ gasnicza —
ocena pozaru testowego grupy B

Wersja strony: A
Wydanie nr 7, 05.09.2025 . 57
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Baltic

Fire Laboratory

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

Zakres akredytacji Nr AB 1782

Przedmiot badarifwyrob

___cechylmetoda

Gasgnice przewoine

Minimalna skutecznod gasnicza -
ocena pozary festowego grupy A

Minimalna skitecznodt gasdnicza —
ooena potary testowego grupy B

Rodzaj dzialalnogci/badane

Dokumenty odniesienia

| PN-EN 1866-1:2010 (chapter B)

Wersja strony: A
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. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

PCA Zakres akredytacji Nr AB 1792

Wykaz zmian
Zakresu Akredytacji Nr AB 1792

Status zmian: wersja pierwotna - A

Zatwierdzam status zmian

KIEROWNIK DZIALU AKREDYTACJI
BADAN MECHAN H | FIZYCZNYCH

Wydanie ne 7, 05.08.2025r. 77

TEST REPORT END
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. TEST REPORT No. TRBFL2525-2
./' Baltic UL2167A Test 4 —internal testing

Fire Laboratory

Appendix F — laboratory certificates

POLSKIE CENTRUM AKREDYTACJI

POLISH CENTRE FOR ACCREDITATION

Sygnatariusz EA MLA
EA MLA Signatory

O
PLA

CERTYFIKAT AKREDYTACJI
LABORATORIUM BADAWCZEGO

ACCREDITATION CERTIFICATE OF TESTING LABORATORY

Nr AB 1792

Potwierdza sig, ze: / This is to confirm that:

BALTIC FIRE LABORATORY Sp. z 0.0.
BFL FIRE TESTING LABORATORY
ul. Baninska 8
80-209 Tuchom

spetnia wymagania normy PN-EN ISO/IEC 17025:2018-02
meets requirements of the PN-EN ISO/EC 17025:2018-02 standard

Akredytowana dziatalnos$¢ jest okreslona w Zakresie Akredytacji Nr AB 1792
Accredited activity is defined in the Scope of Accreditation No AB 1792

Akredytacja pozostaje w mocy pod warunkiem przestrzegania

wymagan jednostki akredytujacej okreélonych w kontrakcie Nr AB 1792
This accreditation ins in force provided the Lab y observes
the requirements of Accreditation Body defined in the Contract No AB 1792

DYREKTOR
POLSKIEGO CENTRUM AKREDYTACJI

L0t fu—

LUCYNA OLBORSKA

Warszawa, 8 lutego 2022 roku

Page 72 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.




Plumis Automist Fire Test Judgement Report 1KOM8U001

Appendix C. Baltic Fire Laboratory Testing — Calibration

Page 12 | July 31,2026 | Rev.0 Jjensenhughes.com



. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

Appendix D — cone calorimeter test certificate for foam

) SYCHTA LABORATORIUM Sp.J. <7 PCA

Paisoe Covimuw
ACeviaes

l‘\\\

\ Laboratorium Badan Palnos$ci Materialow pmrm—amr
J SYCHTA ul. Ofiar Stutthofu 90 P
/"/,,,'/.D\‘\\\‘ BADANIA

W'y
l/'ll

)

O

'& LABORATORIUM 72-010 Police

AB 1501

TEST REPORT

Orderno:  01.12.2025 Signature: SL/Z-1316/ISO 5660-1/1549a/2025 Police, 15.12.2025

Test methods:
1. 1SO 5660-1:2015/Amd.1:2019. Reaction to fire tests — Heat release, smoke production and mass loss rate —
Part 1: Heat release rate (cone calonmeter method)

Content of request: Reaction to fire test according to ISO 5660-1. Requirements:
Density (kg/m’): 27.2<...<304
HRR Peak (kW/m?): 345 +/- 85
Heat of combustion (MJ/kg): 22 +/-3

Sponsor: Baltic Fire Laboratory Sp. z 0.0.
St. Baninska 8
80-209 Tuchom
Poland

Material: Polyurethane foam - BFL6F30

Composition: Polyurethane foam with a density of 27,2-30.4 kg/m®
Thickness: 25 mm

Manufacturer/supplier: Baltic Fire Laboratory Sp. z 0.0.
St. Baninska 8
80-209 Tuchom
Poland

Assessment: Density (kg/m’): 30,0 27.2<...<304
HRR Peak (kW/m?): 349 345 +/- 85
Heat of combustion (MJ/kg): 23,2 22 +/-3

The reprint and the copying: only with the agreement of Baltic Fire Laboratory Sp. z 0.0.
Without the written consent of the Sychta Laboratory the report can be copied only in one piece.

Report applies only to the sample tested and is not necessarily indicative of the qualities
of apparently identical or similar products.

Content of test report: five pages with signature and numbers.

VAT PL8513152392 phone +48 914210214 biuro@sychta.eu
KRS 0000387681 mobile +48 502078855 www.sychta.eu
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.



. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

LARORATORILM,

&2) SYCHIA TEST RESULTS B T s

I. Heat release rate of specimen according to ISO 5660-1

Test conditions:

- irradiance: 30 kW m™

- horizontal position,

- sample thickness: 25.5+2 mm,
- no frame retainer shall be used.

Table 4. Heat release rate

Name of m_casurcd ) Specimen Standard
quantity Unit 1 2 3 4 5 Average i
.\ -
S;::ﬂ‘::' 5 g 272 | @8 | 27| 26 | 726 | 7 0,1
iﬁ'ﬂ"‘c;“ mm | 254 | 256 | 256 | 256 | 256 | 256 | 0.1
Density kem® | 305 | 303 | 299 | 298 | 29.7 | 300 0.3
Ignition time s 2 <+ 2 2 2 2 1
Extinction time s 48 58 62 74 54 59 10
l‘:;‘"‘“"" of the . 620 | 634 | 626 | 632 | 654 | 633 13
;‘:I:’;‘s'c“‘:;‘:ch“‘ kwm | 342 | 370 | 340 | 360 | 332 | 349 16
Total heat relcase | Mikg? | 23.1 | 227 | 232 | 233 | 235 | 232 0.3
Maximum
;‘c::‘:“r;;‘:f):f kw-m? | 2113 | 2170 | 2176 | 2342 | 2197 | 2200 | 85
MARHE
Remarks: none.
6On . - . 6D
s00 + ' | 4 + SO0 o

E
z
- L
Eaoo 1 - 400 £
= g
£ 5
5300 | 300 7
k- -
E 2
}_é 200 E
- %
2
100 ==
- . ~ 0
0 200 400 600 800 1000 1200
Time, s
——Hecat release mte  ==Average rate of heat emission
Figure 4.1. The relation of heat release rate and the time — specimen 1
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. TEST REPORT No. TRBFL2525-2
./' Baltic UL2167A Test 4 —internal testing

Fire Laboratory

& soRAIORIM TEST RESULTS SLIZ-1316/1S0 5660-1/1549a/2025
600 - T . T r - 60D
500 T T Sm) L]

=
=
L) -
Eao0 | 400 ¢
z 3
. 3
g 5
300 T30 g
4 2
= B
= L
F 200 200 B
o &
b
100 100 =
0 ¢ ‘ - 0
0 200 400 600 300 1000 1200
Time, s
~—Heat release rate ==Average rate of heat emission
Figure 4.2. The relation of heat release rate and the time — specimen 2
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E } : pot
300 300 3
P=
-
g e
L
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Time, s
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Figure 4.3. The relation of heat release rate and the time — specimen 3
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. TEST REPORT No. TRBFL2525-2
./— Baltic UL2167A Test 4 —internal testing

Fire Laboratory

LABORATORIM TEST RESULTS SL/Z-1316/1SO S660-1/1549a12025
G GO0
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Figure 4.4. The relation of heat release rate and the time — specimen 4
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Figure 4.5. The relation of heat release rate and the time — specimen 3
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. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

LABORATORIAM SL/Z-1316/1SO 5660-1/1549a/2025

£ SYCHTA TEST RESULTS

2. Final findings

27 ?:msgo 4 HRR Peak Heat of combustion Fulfilling the

.4 PO 4 SO X I , » o) L J 2 o

(kg/m?) 345 +/- 85 (kW/m) | 22 +/- 3 (MJ/kg) requirements
30.0 349 23,2 YESNG

3. Remaining required information

Date of receipt of samples: 03.12.2025

Sampling: Sponsor took and delivered samples.

Description of the test material: Sponsor delivered 15 samples of white foam with
description BFL6F30 with dimension of 100x100x25,3-25,7 mm and density of
29,7-30.5 kg/m’.

Conditioning of specimens: constant mass at a temperature of 23:2°C, —
and relative humidity of 5045 %.

Declarations:

I. The test results relate to the behaviour of the test specimens under the
particular conditions of the test: they are not intended to be the sole criterion for
assessing the potential fire hazard of the products in use.
The information provided on the first page of the report concerning the scope of research
and identification of the tested object/objects were provided by the Sponsor.

)

Operators: Authorised by:

SYCHTA LABORATORIUM Sp. J.

72-010 Police, ul. Ofiar Stutthofu 90

;yﬂ/q el ffax +48 81 4210 214, tel. 502078855

; - 2 a-mail: biuro@sychia.eu www:sychta.eu

mgr in* Andr=gj Suchia e REGON 321023120
NIP 8513152352

Date and place of test - 10-11.12.2025, Police

Page5/5
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/— Baltic
. Fire Laboratory

Appendix E — instrumentation list

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

POS. Description Manufactur Model Serial no. Calibrated Certno.
er date
BFL13 Current meter National NI19203 1CAGG8F 11.07.2024 2604/2024/E
Instruments
BFL24 Anemometer Testo Testo 440 83508081 03.02.2025 42/A/25
BFL28 Moisture meter / Testo Testo 606-2 38782986/1021 23.08.2024 5011-KL-V0042-24
Hygrometer /
Thermometer (wood)
BFL45 Thermohigrometer Meraserw CEM DT-321S 210602678 07-11.03.2025 714/E/2025
BFL71 Pressure transmitter Aplisens PC-28 02245384 07.03.2024 0100/PCL/2024
BFL77 Manometer Gesa MD0906 2305252019852 10.05.2024 0637/2024/3
BFL83 Stopwatch Casio HS-80TW K051188 12.06.2024 OUM6.6W2.473.14
35.2024.2
BFL85 Meter 5m Stanley - 1029/2024/1 12.08.2024 SW/1029/2024/1
BFL115 Flow meter Endress Promass F300 RA074602000 11.06.2025 20250611_F1_01
Hauser
BFL117 Climatic chamber - - - 05-06.06.2025 182/6/25
BFL120 Manometer Gesa MD0906 2206201176750 13.06.2025 1061/2025/3
BFL140 Thermostatic WAMED SUP-200G - 17.11.2025 848/11/25
chamber
BFL141 Balance Radwag WLC 30/F1/R 856846 11.10.2025 13817/4771/25/E
BFL1002 Thermocouple National NI 9213 187F11C 31.10.2024 4100/2024/E
module Instruments
T1 PA2506021/10 Guenther TYP K 1851220/46 20-23.06.2025 PA2506021
T2 PA2507022/4 Guenther TYP K 1851220/24 11-14.07.2025 PA2507022
T3 PA2507023/1 Guenther TYPK 1821220/17 14.07.2025 PA2507023
T4 PA2506021/6 Guenther TYP K 1851220/31 20-23.06.2025 PA2506021
T5 PA2507023/3 Guenther TYPK 1821220/37 14.07.2025 PA2507023
T6 PA2506021/9 Guenther TYP K 1851220/39 20-23.06.2025 PA2506021
T7 PA2507022/1 Guenther TYP K 1851220/13 11-14.07.2025 PA2507022
T15 PA2505037/2 Guenther TYPK 1831220/5 22.05.2025 PA2505037
T16 PA2507022/3 Guenther TYPK 1851220/21 11-14.07.2025 PA2507022
T17 PA2506021/8 Guenther TYPK 1851220/38 20-23.06.2025 PA2506021
T18 PA2505038/1 Guenther TYPK 1821220/8 22.05.2025 PA2505038
T19 PA2505037/4 Guenther TYPK 1831220/4 22.05.2025 PA2505037
T20 PA2507022/2 Guenther TYPK 1851220/17 11-14.07.2025 PA2507022
T21 PA2507022/7 Guenther TYP K 1851220/42 11-14.07.2025 PA2507022
Page 19 of 79
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

/‘ Baltic
. Fire Laboratory

Baltic Fire Laboratory

BFL S/N: BFL13
Calib.Date: 11.07.2024
Next Calib.: 10.07.2028

i mwisundte
ien

PCA

FaLss Canaum
Acarorracs

Institute of Power Enginecring ~ National Research Institute
MEASURING APPARATUS LABORATORY
02-981 Warszawa, ul. Augustowka 36

of Power

Engineering

tel. (22) 34 51 438

lap@ien.com.pl www.ien.com.pl
1
Calibration laboratory accredited by AEI
Polish Centre for Accreditation, a signatory to EA MLA and ILAC MRA OV,
that include recognition of calibration certificates. st\‘@/"’z
Accreditation No AP 013 M
CALIBRATION CERTIFICATE TN
AR
Date of issue: 12 July 2024 Certificate No: 2604/2024/E Page 1/2
OBJECT OF Current meter
CALIBRATION model NI 9203, manufacturer NATIONAL INSTRUMENTS, serial number
1CA668F, 8-channel with a current measuring chain.
APPLICANT Baltic Fire Laboratory Sp. z 0.0.
80 - 209 Tuchom, ul. Baninska 8
Order No: MAP.4032.864.2024
PLACE OF Baltic Fire Laboratory Sp. z 0.0.
CALIBRATION 80 - 209 Tuchom, ul. Banifiska 8
CALIBRATION Calibration was performed according to the Measurement Procedure P4/MAP
METHOD Calibration apparatus for measuring temperature, pressure, electrical quantities
and humidity on objects”, edition XII released on 30 May 2023,
ENVIRONMENTAL Ambient temperature (25,8 +264)°C
CONDITIONS Relative humidity (66,2 + 73,6) %
DATE OF 11 July 2024
CALIBRATION
TRACEABILITY This certificate is issued under the agreement EA MLA in the field of calibration and
provides traceability of measurement results to the Intemational System of Units (SI).
CALIBRATION The results have been presented on page 2/2 of this certificate including uncertainty of
RESULTS measurement. The result apply to the object of calibration only.
UNCERTAINTY Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022.
OF MEASUREMENT The expanded uncertainty assigned corresponds to a coverage probability of 95 %

and the coverage factor & = 2.

This certificate may be presented or copied as a whole document only,

Page 20 of 79
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. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing
Fire Laboratory

LABORATORY FOR CALIBRATION

OF THE VENTILATION MEASURING DEVICES
M STRATA MECHANICS RESEARCH INSTITUTE of FOLISH ACADEMY OF 5CL
G H055 CRACOW, FOLAND Reymona 27 Sir. phone.: #48 12 6376200 fioc: +48 12 6372884
WECHA

mrr ) ORI wvw. wwpp.imgpanpl; lwwppiGsing pan.pl

P, BRI AR R FALIE

Polish Centre for Accreditation, a signatory to EA MLA and ILAC MREA

Laboratory accredited by

ihat include recognition of calibration certificates, EIS
Accreditation No AP 118,
CALIBRATION CERTIFICATE
Date af issue: February 3 2025 Certificate No: 42/A/25 Page 1/2

[ Baltic Fira Laboratory

OBJECT OF Name: Vane anemometer
CALIBRATION Type:  Teslo 440, probe 0635 9370 BFL S/N: BFL24
Factory No: - 83508081, probe no. 20080036 Calib.Date: 03.02.2025
Range: (0,1 + 15,0) m's | Mext Calib.: 05.02. 2027
Reading accuracy: 0,01 m's
Manufacturer: T - m—
anutacturer: Testo Baltic Fire Laboratory
BFL S/N: BFL42
APPLICANT Baltic Fire Laboratory Sp. z 0.0. Calib.Date: 03.02.2025
80-209 Tuchom, ul. Banifiska 8 __Mext Calb.: 03.02.2027
CALIBRATION Laboratory for Calibration of the Ventilation Measuring Devices
SITE 30059 Cracow, Poland, Reymonia 27 Str,
CALIBRATION Anemometers calibration instrection no PAO of 15072022 .
METHOD
ENVIRONMENTAL  Temperature: (19,90 = 20,14) deg C
CONDITIONS Barometric pressure: (100347 + 1003 ,69) hPa
Air density: (1,18 + 1,18) kg/m3
DATE OF February 3 2025
CALIBRATION
TRACEABILITY This certificate is issued under the agreement EA MLA in the field of calibration and
provides traceability of measurement results to the International System of Units (S1).
CALIBRATION Printed on the second page and they concem only the calibration object.
RESULTS
UNCERTAINTY Measurement uncertainty has been evaluated in compliance with the EA-4/02 M:2022,
OF MEASUREMENT The expanded uncertainty assigned corresponds to & coverage probabil ity

of 95% and the coverape factor k=2.

fihe Calibration Laboratory

r Eng. Jakub Janus

This certificate may be presented or copied as a complete document only.
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TEST REPORT No. TRBFL2525-2

Baltic UL2167A Test 4 — internal testing
Fire Laboratory

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 118
Date of issue: February 3 2025 Certificate No: 42/A/15 Page 212
CALIBRATION Calibration resules are the following:
RESULTS
Velocity
Lp. Reference indicated Correction Measurement
Velocity by anemomeder uncertainity
W Va DV=V-Va D)
m's m/imin m's mumin m's s

| 0,15 9 0,12 7 0,03 0,05

2 1, &0 104 (] «[,04 0,05

3 300 10 306 184 -(L06 0,14

4 5 0 300 5,15 300 0,15 0,11

5 10,00 GO0 10,30 618 =30 0,11

[ 15,060 400 1527 | 916 0,27 0,16

Checked by
mﬁumhm:&z
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UL2167A Test 4 —internal testing

Mgy
\ /a,/"

/" Cesky metrologicky institut S A4

M I Okruzni 31, 638 00 Brno
tel, +420 545 555 111

WWW.Cmi.cz

W
Pl

K

% »
“,’"v i e

K 2202

Calibration laboratory No. 2202 accredited by the Czech Accreditation Institute
according to ISO/MEC 17025:2017

Laboratory: Regional Inspectorate Pardubice, Primyslova 455, 530 03 Pardubice
Department of moisture of solids, tel.: 466 670 696; c-mail : Ipitrovanetolicka@cemi.ce

CERTIFICATE OF CALIBRATION
5011-KL-V0042-24

Date of issue:

Customer:

User*:

Measuring
instrument:

Manufacturer:
Type:

Serial number:
Identific. number:

Measuring range:

Number of
calibration scales:

August 23th, 2024

Baltic Fire Laboratory
ul. Baninska 8
80-209 Tuchom

Baltic Fire Laboratory
ul. Baninska 8
80-209 Tuchom

Moisture meter of wood

TESTO

Testo 606-2

38782986/1021

BFL 28

Page i of 2

Baltic Fire Laboratory
BFL S/N: BFL28
Calib.Date: 23.08.2024
Next Calib.: 22.08.2026

(7 —78) % - for material curve 2

1 - pine

The results of the calibration have been obtained following the procedures reported in this Certificate and are
related only to the calibrated measuring instrument, the date, place and conditions of the calibration.

Date of calibration:

Calibrated by:

Wil - 5 [

August 22-23th, 2024

Director of the regioual
oy o inspectorate:
»"‘\«o‘c‘g'cg. \
AT A
Y -
<
~ Comn JEUR Y
o ‘Mt&;/ / ﬁb h»/?/\/
5072~ Ing. Zuzana Pélkova, Ph.D.

Ing. Lucie Pitrova Netolicka

This document may only be reproduced in full, except with the prior written permission by the issuing laboratory.
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. TEST REPORT No. TRBFL2525-2
./' Baltic UL2167A Test 4 —internal testing

Fire Laboratory

W
5]
K

CERTIFICATE OF CALIBRATION 5011-KL-V0042-24 Page 2 of 2
Metrological During the calibration of the moisture meter was used secondary moisture standard of
traceability: solid substances — wood, SEVPL-D, serial number: 001/92, range (4 + 110) % [m/m]

and digital thermometer - hygrometer, reference number: 970053,
The measurements are metrologically traceable to national/international standards.

Calibration Tests of the meter were performed according to calibration procedure No. 511-MP-
procedure: C003 Calibration of moisture meters for wood. The moisture content of the wood
samples used for calibration was adjusted by conditioning.
The measurement was carried out according to the working manual for the tested
i hygrometer.
: Type of material used for calibration: wood - pine
| Calibration curve set on a calibrated gauge: 2 (pine)

Place of calibration: CMI Ol Pardubice - laboratof VPL, Pramyslova 455, 530 03 Pardubice
(complete address)

Ambient conditions: 1) temperature: (23 + 5)°C
. (nominal values) 2) relative humidity: max. 70 %

Results of calibration:

No.sample | BO11 | BO12 | BO13 | BO21 | BO22 | BO23 | BO31 | BO32 | BO33
Wh 7.30 765 7.65 1080 | 1093 | 1055 | 17.73 | 1805 | 1848
Wi 8.81 8.60 8.65 1182 | 1234 | 1240 | 1876 | 1948 | 19.07
s 1.5 0.95 -1.00 1.02 .42 -1.85 1.04 1.43 -0.59
Ue 0.42 0.54 0.87 0.89 0.53 0.95 0.95 0.91 0.91

Explanations:

line 2:  wy: mean of 4 moisture measurements of the sample with the tested moisture meter in % moisture
line 3: w;: reference gravimetric moisture determination of the sample in % moisture

line 4:  error of moisture meter s, = wy, - Wy in % humidity

line 5: uncertainty Uc in % moisture for individual samples

The standard uncertainty of measurement has been determined in accordance with EA-4/02 M:2022 document.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k corresponding to a coverage probability of approximately 95 %, which for
normal distribution corresponds to a coverage factor k= 2.

* ... data from customer

End of calibration certificate. e ,f”

This document may only be reproduced in full, except with the prior written permission by the issuing laboratory.
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UL2167A Test 4 —internal testing

Institute
of Power

Institute of Power Engineering — National Research Institute
MEASURING APPARATUS LABORATORY
02-981 Warszawa, ul. Augustéwka 36

PCA

Fosar Comaum
ARREOYTACS

Engineering

Baltic Fire Labaratory

BFL S/N: BFL45
Calib.Date: 07-11.03.2025
Next Calib.: 11.03.2027

Date of issue: 11 March, 2025

tel. (22) 34 51 438
lap@ien.com.pl www.ien.com,pl

Calibration luboratory accredited by

Polish Cent:; for Alcucdimlion. a sigr;ac;locy bc‘:t EA ML}\ and ILAC MRA W,
at include recognition of calibeation certificates, SN2,
Accreditation No AP 013 ;%&
CALIBRATION CERTIFICATE "////—\\\?\

Certificate No: 714/E/2025

OBJECT
OF CALIBRATION

APPLICANT

CALIBRATION
METHOD

ENVIRONMENTAL
CONDITIONS

DATE OF
CALIBRATION

TRACEABILITY

CALIBRATION
RESULTS

UNCERTAINTY
OF MEASUREMENT

Termohygrometer
model DT-321S, manufacturer CEM, serial number 210602678, inventory number

BFLAS with integrated external sensor.

Baltic Fire Laboratory Sp. z 0.0.
80 - 209 Tuchom, ul. Baninska 8
Order No: MAP.4032,245.2025

Calibration was performed at the premises of the LAP [EN-PIB according to the
Measurement Procedure W1/MAP “Calibration of Humidity Measuring Instruments”,
XII edition released on 18 September 2020,

(22,6 +26,8) °C
(25,6 +37,9) %

Ambient temperature
Relative humidity

7 March + 11 March 2025
This certificate is issued under the agreement EA MLA in the field of calibration and
provides traceability of measurement results to the International System of Units (SI).

The results have been presented on page 272 of this certificate including uncertainty of
measurement. The results apply to the object of calibration only.

Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022.
The expanded uncertainty assigned corresponds to a coverage probability of 95 % and
the coverage factor k= 2.

This certificate may be presented or copied as a whole document only.
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. TEST REPORT No. TRBFL2525-2
./— Baltic UL2167A Test 4 —internal testing

Fire Laboratory

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 013,

Date of issue: 11 March, 2025 Certificate No: 714/E/2025 Page 2/2
CALIBRATION Calibration results are the following:
RESULTS
Ao AVERA MEASUREMENT MEASUREMENT
REFERENCE MEASURED ERROR UNCERTAINTY
VALUE VALUE
Wp Ww Ww-Wp U
t RH t RH t RH 1 RH
°C % °C Yo ¢ Yo °C %
10,08 49,5 10,09 493 0,01 0,2 0,15 0.7
19,98 29,6 19,99 273 0,01 23 0,15 0,6
19,95 49,5 19,96 44,6 0,01 4.9 0,15 0,7
19,99 69,5 20,02 64,0 0,03 -5,5 0,15 1,0
29,92 502 29,91 46,6 -0,01 3,6 0,15 0,7
49.94 50,3 49,91 47,1 0,03 3,2 0,15 0.8

Temperatures given are referred to the Intemational Temperature Scale of 1990 (ITS-90).

Authorized by:
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PLISEN

APLISENS S.A.
LABORATORIUM WZORCUJACE APLISENS
03-162 Warszawa, . Morelowa 7
.- 22 814 07 77 w. 162, faks: 22814 07 78
e-mail: laboratornumEapli P Attpceww.apl p

PCA

Fauee Ciwinan
Aanieerasi

BFL S/N: BFL71

Baltic Fire Laboratory PRACOWNIA CISNIER

Calib.Date: 07.03.2024
Next Calib.. 06.03.2026 AP 122

03-192 Warszawa, Ul Morelows 7
e-mak: abarsierumBaphsens pl

Laboratorium wzorcujgce akredytowans przez Polslee Centrum Akradytacji, sygnatariusza porozumien EA MLA

I ILAC MRA dotyczgeych Wmawanla dwiadectw wzorcowania. Nr akredytac)i AP 122, g
\on Asborakovy accrodiod by Podsh Centre for \on, 2 signadory 80 EA MLA and LLAGC MRA Ml nclucl recognition of calbvasion AN N

WV,
N » s,

ales. Accrediadion No. AP 122

SWIADECTWO WZORCOWANIA  ~——

CALIBRATION CERTIFICATE
Data wydana 07.03.2024 Numer swiadectwa: O00/PCLI2024 Strona nr: 172
Date of iszue Certificale No. Page
OBIEKT WZORCOWANIA Nazwa: Preetworrek ciiniena Nr fabryczny. 02245384
QRIECT OF CALMRATION Name Prassuns ransmiter Sans! Numdwr
Producent: APLISENS
Producer

T PC-28

Tive

Zakres wskazad! {0+25) MPa

nacsdon rage

Sypnat wygcowy: {4+20) mA, charaienystyks iniows

Qutput sipral {¢+20) mA, with inear chavacienistic
ZGLASZAJACY Baftic Fire Laboratory Sp. 2 .0,
APPLACANT ul Banifiska B

B0-209 Tuchom
MIEJSCE WZORCOWANIA  APLISENS S.A,, Laboratorium Waorcifaos Aplisens - Pracownia Cénian
PLACE OF CALBRATION ul. Morslowa 7, 03192 Warszawa
METODA WZORCOWANIA  Zgodnie z Procadury PR-01 "Wzorcowanie przetwornikow ciénenis® wydane B z dnia 14.11,2023 ¢
CALIARATION METHOD Acconding (o PR-O1 Procedurs. Calbviton of o Marx, ecbon 8 from 14.11.2023
WARUNKI SRODOWISKOWE ;
FENVIRONMENTAL CONDITIONS mwm W‘Wm 106¢ m‘%ﬂ Oﬁmﬂmm

{19,7+204)*C (27.9+11.9) % {1000,0+1016,6) hPa

DATA WZORCOWANIA 07.03.2024
DATE OF CALIBRATION
SPOJNOSC POMIAROWA Swiadectwo jest wydane w ramach porozumisnia EA MLA w zakresie wzorcowan|a | potwierdza spainast wyrikiw
TRACEBLITY pomiandw z jadnastkami miar Migazynarodowsga Ukdadu Jednastek Miar (S1).

Thz covtificale i isaond LaAlr Me sgremment EA MLA in e cakbration Sakd and o bty of rasul's do tho

Intomational Sysdem of Unk's (S4).
WYNIKI WZORCOWANIA Padano na syonia 2 niniajszego Swiad: wraz z warlog i niepeanasci pomiany i dotyczg wyrgezree obiekiy
CALIBRATION RESULTS WZOICOWENegO.

Tha recits have been presanied on 2 page of s cevificale, includvng the massursvmen! wowinndy and My auply &3 Mo Calbyaind

et only
NIEPEWNOSC POMIARU Nispewnobs pomiaru zostala ckredlona zgodnie z dekumentem EA-4D2 M2022, Podana waricscl nepewncsel stanowiy
UNCERTANTY OF NEPeWNOSC rOZSZEerzons przy prawdopodoblanstwie rozszerzenia ok, 55% lwspé‘czyfmh rozszerzenia k=2.
MEASUREMENT Unoarainty of measurement e bean evalmiand in complancs wih EA-402 2022, The 7 o

a covevage probabdly of 35 % and the coverage faokor k=2

CROUIACE APUSENS | PRACOWNA CLENEN

IIIIIIIIIIIIIIIIIIIIIIIII

Ninigjsze swiadectwo moze by ckazywane lub koplowane tylko w calosci.
Ths certficale may be presamed or copled as 8 whole documert, onk.
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Data wydaniac

SWIRDECTWO WZDRCOWANIA wydane aroez Laboraleniim WICACUaCE Fn.nlmm M' AP 122

CALMRATION CERTIFICATE /ssuad by L

0F.03.2024 Numer Swiadechva. IJ1D{}."P'ELI2024 Strona ni: H2
Dara o iS5l Covifizats Na. Pagw
WY NIKI WEZDRCOWANIA
CALIEFATON RESULTS
Wityniki wrancowanla ciiskiu preecstasione poniieg:
Calfiralion msuka ane i Dlowng:
Wartat nalgaenia Warst camena
o pradu odpowiadagoa T —— odpowsdajacs
Warctt Snieris | watodeicinirsa naigzenia pragy [ HTISEOre wAreacl o Lo LI | L csde-
Refarancs prassund velud | Cuwest sioghl vake L m’"’“"" Frasswe wale mime o Maas 4
malafed fo reforenco moaswnd s drdaghd
Erazaure wakm vk
MPa [l L] (L] m#, MPa mA MPa

01,0000 4000 4,000 0,0000 0.000 0.0000 0.001 00016

68,2500 5,000 7897 E.2453 0,003 - 0047 0,001 00018

12,8001 12,000 11,808 124822 -0005 -0L00 TS o002 00031

18,7503 16,000 15,585 18,7422 -1 5 -0 008 0,003 00047

26,0008 20,000 19,598 24,0069 0002 -0,003 0,004 00062
KOMENTARE Fodezes weorcowania prasiwormik umeszozonn w pozycl plonoaws) coujnidem w dék.
COLMENT Tt [raEmATS woas Alacid 7 waitical pasition wih S sansor dowe dusieg e caibranon.

mgr ing. Barkara Buczek

rate et ooy il

W24-030F
Auleryrosnalial:
Authoriped by,

Ninksjsze swiadectwo mode byé dxazywane lub kopiowane bylks w calost.
Tn.mwuwnmuﬂunmunm# | onkg
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Baltic Fire Laboratory
BFL 5/N; BFL77
Calib.Date: 10.05.2024
Next Calib.: 09.05.2026

. TENSLAB Spalka z ograniczona odpowiedzialnodcia
5 LABORATORIUM WZORCUJACE
T E H s LA. B Siedziba: Laboratorium: Kontakt:
aboremrlm Wacr ke B0-554 GDANSK 81-336 GDYNIA www tenslab.pl
‘ L ul $niezna 5 ul Kadlubowedw 4 tel: +48 58 380 06 44
Calibration laboratory accredited by Polish Centre for Accreditation, a signatory ST,
to EA MLA and ILAC MRA that include recognition of calibration cerfificates. Y
Accreditation Mo AP 180. %
ool i
Date of issue: 10 May 2024 Certificate No: 06837/2024/3 Page 1/2
OBJECT OF Digital pressure gauge, Type: MDO20E, Serial number: 2305252019852, Producer:
CALIBRATION Gesa, Resolution: 0,01 bar, Measuring range: 0,0=250,0 bar, Class: 0,2, |denfification
number: no data.
CUSTOMER BALTIC FIRE LABORATORY SPOLKA Z 0. O.
ul. Banifiska 8
B0-208 Tucham
PLACE OF TENSLAB Sp. z 0.0. Laboratarium Wzorcujgce
CALIBRATION ul. Kadluboweow 4
81-336 Gdynia
CALIBRATION Procedura pomiarowa - Ciénieniomierze elekironiczne - PP TEMSLAB/ICEM/18 date of issue
METHOD 20.07 2018
ENVIRONMEMNTAL Ambient temperature: (21,7 + 22.3)°C
CONDITIONS
DATE OF 10 May 2024
CALIBRATION
TRACEABILITY This certificate is issued under the agreement EA MLA in the field of calibration and
provides traceability of measurement resulis to the International System of Units (Si).
CALIBRATION The resulis have been presented on page(s) 2 of this certificate including uncertainty
RESULTS of measuremnent. The results relate only to the object of calibration.
UMNCERTAINTY OF Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022,
MEASUREMENT The expanded uncertainty assigned comresponds to 3 coverage probability of 95 % and the
coverage factor k = 2. e
__,z_"'\-:" r.|_-,.|,__‘:'-\
180 El
This Calibration Cerificate can be shown or copy only as a whaole.
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CALIBRATION CERTIFICATE izsued by ACCREDITED LABORATORY Mo AP 180

Date of issue: 10 May 2024 Certificate No: 0637/2024/3 Page 2/2

CALIBRATION Calibration results are the following:

RESULTS

Determination of measurement error:
No Measuﬁup;‘assure Referafﬁup;msure Measurement arrar Hysteresis Mﬁ;ﬁmam
bar
1. 0,00 0,00 0,00 0,00 0,10
2 5,00 5,01 -0,01 0,04 0,10
3. 16,00 15,97 0,03 0,07 0,10
4, 25,00 24,90 0,10 0,14 0,12
5, 50,00 48,79 0,21 0,16 0,13
6. 75,00 74,76 0,24 0,16 0,13
T. 100,00 899,75 0,25 0,15 0,12
8. 150,00 149,75 0,25 0,19 0,14
a. 200,00 199,70 0,30 0,15 0,13
10. 225,00 224,72 0,28 0,10 0,12
11. 250,00 249,76 0,24 0,10 0,11
12, = E - 5 -
13 - - - - -
14, = = = - -
15. - - - - -
Authorized by;

v OVWINIK TECH) ¥
Paula K,

END OF CALIBRATION CERTIFICATE
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Fire Laboratory

i 0 et O e O o 0 g0 0 gy 0

Baltic Fire Laboratory

BFL S/N: BFL&3 DIRECTOR )
Calip.Date: 12.06.2024 OF THE REGIOMAL OFFICE OF MEASURES IM GDANSK
Next Calib.: 11.06.2026 Calibration Laboratories Group

Il tel: SB-5245-200 fax 58-5245-229  e-mail w2@oumgdapl  www.oum.gdapl
il I
i) CALIBRATION CERTIFICATE
]
[]:l.‘d Drate of lssue: 12 June 2024 Cestificate Mo; OUMESW2.473,1435.2024 2 EN Page 1/2
[[I‘T'ml OBJECT OF Electronic stogwakbch Typa: H5-BOTW
[ﬂm CALIBRATION Manufactures; Casio Mae KO511B8
i Indicate range: 9 h 59 min 59,999 5 Resohution; 00015
{ﬂ] APPLICAMT Gdariskie Usfugl Metrologiczne Sp. z o.o.
il ul. Kreta 18
Jiﬁl B0-217 Gdarisk
Im USER Baltie Fire Labaratory Sp, 2 0.0,
o ul. Banlfska 8
_' 80-209 Tuchom
T
%ﬁl PLACE OF At the Laboratory of Electricity and Physicochemistry facility
u"l CALIBRATION
I CALIBRATION “Wazorcowanle stoperdw elektroniczyeh wyzwalanych recanie” PPYEW2/524/02
|-']E|_|| METHOD wiydanie & r dnia 16 wrzednia 2020 .
[ﬂ_'l EMVIROMMENTAL ~ Temperature: (238 # 24.4)°C
0 conpmons
L{[?' DATE OF 12 Jure 2024
Ml causramON
[r[q TRACEABILITY This certificate is Issued under the agreement EA MLA in the fisld of calioration and provides traceability
(i of Feasurernent fesults to the Intemational System of Units {51k
Lr[ﬂ CALIBRATION The results apply to the calibrated object only and have been presented on page 2/2 of this cortificate
E[ﬂ'-l RESLILTS including uncertainty of measurement. niepewnodci pomiary,
U[I'l UMNCERTAIMTY OF Uncartainty of measurement has been evaluated in complance with EA-4,/02 M:=22022. The expanded
E[[E MEASUREMENT uncertainty assigned cormesponds to a coverage probability of 95 % and the coverage factor ks 2.
J
(]
i
ln —
[[[[ll_!l ﬂquguwegg. rredu Miar w Gdadsku
[[I].lm L a‘ﬁ,s'rc’.'{,l_'.;.ﬂ_
mll_'l ?ﬂ%f’.‘-\.‘: 0 HPeOnowasD
! Gigweny Spefofisra
[[[Ill_ﬂ (bargtonnt Elekirpcinods) ! Fi2phoctemu
dm
il
: : F2/P-11/10,02.2023
[fll_l| AF 056
o mﬂmr
] of Measures
D g 0 gy T gy Oty Ty D st 0y O @ p T gp Tt

Laboratory of Electricity and Physicochemistry
Polanki 124c Str., 80-308 Goarrsk

This certificate may b= presented or copied onby In its entirety,

Page 32 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.

IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.

7 g 0 g5 0 i 00 g g €0

S=8s

Ba

5§5555565555559s

28282852555

&

Se8sS5s5885886



/‘ Baltic
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 086

Date of issue: 12 June 2024

Certificate No: OUM6.6W2.473,1435.2024.2. EN

Page 2/2

CALIBRATION Calibration results are the following:

RESULTS

1) form time interval = 1h

error for 1h time -
. uncertainty
interval
s H
0,011 0,010
2) of any time interval x ;
At=yt+/- 0010 s
y - relative stopwatch error
A T - measurement error
y in time calibration:
Y uncertainty
x10* x10
301 0,30
Notice

The stated measurement error does not take into account the subjective error assoclated with the reaction time of the person

taking the measurements.

Authorized by:
STARSZY %TOR
mgr Ewa KovdeniBwska

THE END OF THE CALIBRATION CERTIFICATE
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Fire Laboratory

Baltic Fire Laboratory

BFL S/N: BFL85

Calib.Date: 12.08.2024
Ne;t C;ig.: 122.%%.2200228 "LAB MESK" EUGENIUSZ STEPNOWSKI

01-441 Warsaw, Deotymy Street 43a apt.6

LAB MESK '
Calibration Laboratory Lab Mesk >0<
Wolczyiska Street 133, building no. 5, apt no. 541, 01-919 Warsaw

WO R AR

tel.: 505-414-661, 500-002-611 | labmesk.pl | e-mail: laboratorium@labmesk.pl AP 171
Provided address is permament place of laboratory activities
Calibration laboratory accredited by “\.«'@m’(
Polish Ceatre for Accreditation, a signatory to EA MLA and ILAC MRA S —
that include recognition of calibration certificates.
Accreditation No AP 171, BN

CALIBRATION CERTIFICATE

Date of issue: 12th August 2024 Certificate No: SW/1029/2024/1 Page: 12

v
i

o,

OBJECT OF Measuring tape

CALIBRATION Manufacturer: Stanley
Manufacturing number: -
Identification number: 1029/2024/1
Range: 50m
Graduation: 1 mm

APPLICANT Baltic Fire Laboratory Sp. z 0.0.
Banifiska 8, 80-209 Tuchom

CALIBRATION Calibration procedure *IW5.8.21 Przymiary” version 2 of 20th September 2022
METHOD

ENVIRONMENTAL Temperature: (19,3 + 19,7)°C

CONDITIONS

DATE OF 12th August 2024

CALIBRATION

TRACEABILITY This certificate is issued under the agreement EA MLA in the ficld of calibration and provides
traceability of measurement results to the International System of Units (SI).

CALIBRATION The results have been presented on page 2 of this certificate including uncertainty of measurement
RESULTS The results refer only to the instrument mentioned in the ficld "object of calibration™.

UNCERTAINTY Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022,

OF MEASUREMENT The expanded uncertainty assigned corresponds to a coverage probability of 95 %
and the coverage factor k = 2.

KIARQWNIK

This certificate may be presented or copied as 2 whole document only. \J
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Fire Laboratory

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No. AP 171

Nominal length of the Permissible length of the g
i on et ction | Messurement unccrsoey
mm mm mm
Upper scalc
0+100 docisk 100,13
0+100 zaczep 100,08 0.14
0+1000 zaczep 1000,02 :
0+2000 zaczep 2000,30
0+3000 zaczep 3000,36
0+4000 zaczep 4000,44 0,25
05000 zaczep 5000,78
Lower scale
0100 docisk 100,13
04100 zaczep 100,08 0.14
0+1000 zaczep 1000,02
0+2000 zaczep 2000,30
0+3000 zaczep 3000,36
044000 zaczep 4000,44 0,25
0+5000 zaczep 5000,78

Date of issue:  12th August 2024 Certificate No: SW/1029/2024/1 Page: 2/2
CALIBRATION Calibration results are the following:
RESULTS

End of calibration certificate.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

/‘ Baltic
. Fire Laboratory

FT
fanma M,

No: 20250611 F1 01

M * M Endress+Hauser £Z1)

Pepla for Process Austomation

e
]

Baltic Fire Labaratory
BFL S/N: BFL115
Calib.Date: 11.06.2025

Accredited Calibration Laboratory according to: NAH 2-0327/2021

Blep ce te MNext Calib.: 11.06.2027
Subject: Promass F 300 Calibration
Manufacturer: Endress+Hauser
Type / Order code: Promass 8F3B15-D7C4/D
Serial number: / Tag number: no. RADT4602000 - BFL 115
Measuring range / calibrated range 0-108,3 kg/min / 1,66-108,3 kg/min
Output signal: 4-20 mA
Calibration factor: 198628
Ordered by: Baltic Fire Laboratory
Flace and date of calibration: E+H Cal. Lab, 11.06.2025
Calibrated by: Lukécs Liszlo
Status: QK for calibration
References Order code Serlal n.: | Certificate
Promass BIF S3FDE-ADZSAMABAAA] SROSEMOZ000 M11203636
Fromass B3F 83F25-ADZSAMABAMAA] SBOSTFOZ000 N11203740
Pramass E3F 33F50-ADZSAMABAAA] CROAZCOR000 M11203392
TR1 L-ARACARY 17000 SCOISELALFD WT1B04393
TTRI1-ALALL1YYICAR F1004004 26E WT1506267

The measurement results were traced to the nationsl standard.

The calibration certificate contains data specific to the time and circumstances of the
calibration of the Instrument,

Calibration method:

The calibration was performed according to KE-01/2019,01.10 ver.:1

Conditions of calibration:
Water temperature: 213°C
Ambient temperature; 2189 "C
Measuring fluid: tapwater

Stamps:

The calibration i3 certified by the 20250611_F1_01

stamp on the device.

This certificate can anly be copled in (ts full form and scope

Endress+Hauser Magyarorszag

Telefon +38 1 412 0421

Folyamatmiiszsrentsi K Telelax +36 1 412 0424
1139 Budapest hingany @ b erdress oom
Fargéch o, 9/k 12 wonrw v efrdness, com
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. TEST REPORT No. TRBFL2525-2
Baltic UL2167A Test 4 — internal testing

Fire Laboratory

No: 20250611 F1_01 {ﬁ.fi ll*l'l Endress+Hauser (%]

3G
N People for Process Automstion

Accredited Calibration Laboratory a::nu-rdmg to: NAH 2-0327/2021

Results:
Set points  Set points Reference Measured  Measuring Measurement
value value errar Uncertainty
% ka/min kg kg a o
1.55% L&76 1,677 1,680 0,18% 0,15%
23,08% 25,003 25,003 25,011 0,03% 0,15
46,19% 50,040 50,061 50,030 -0,02%. 0,15
70,30% 76,152 75,518 75,496 -0,03% 0,15
99.21% 107 473 108,371 108,357 -0,01% 0,15

Measurement uncertainty:

The uncertainty values given in the tabloids are extended ones which include
uncertainties coming from the etalons, from the method of calibration and from
enviromental conditiens. In case of a normal (Gauwss) distribution, the value
multiplied by k=2 fits a 95% cover probability. The standard uncertainty was
determined by the publication no. EA 4/02M of the European Accrediting
Organization,

Validity of the certificate:
The date of a repeated inspection is to be determined by the user with regard
to the operation clrcumstances af the measurement device

e SEMOT] » M-u:“-'o:ih

Callbrated I:n:..r Eh-eclxed h:.-
Laszlo Lukacs Laszlo Nemes

This certificate can only be copied in its full form and scope

Erdress+Hauser Magyarorssig Teledon +36 1 412 0421

Folyamatmiiszerenési Kt Telefax +36 1 412 0424

113% Budapest hungary@bu.eodress.cam

Forgéch w %/b. 22 www.hu.endress.com
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

. LABORATORIUM USLUGOWO-BADAWCZE
Bio LBIOCHEMIK?” Sp. z 0.0. PCA

Prsng Couiim
LT T T

—_chemik

Date of issoge: 12* June 2025

OBJECT OF
CALIBRATION

APPLICANT

PLACE OF
CALIBRATION

CALIBRATION
METHOD

| ENVIRONMENTAL
| CONDITIONS

DATE OF
CALIBRATION

TRACEABILITY
CALIBRATION
RESULTS

UNCERTAINTY OF
MEASUREMENT

| Mob. +48 T27 630 955, e-mail: wrorcowanisi@bicchemik.pl, waw werorcowanie. biochemik.pl

Pracownia Wzorcowania
ul. Strefowa 15, 64 — 920 Pila

Calibration laboratory accredited by

AP 158
Palish Centre of Accreditation, a signatory to EA MLA and ILAC MRA
that inchude recognition of calibration certificates. LR
Accreditation No AP 158 £ '\‘*-:-_:’-’ %
CALIBRATION CERTIFICATE N
il
Certificate No: 182/6/25 Fage 1/4
e Baltic Fire Laboratory
Type: - . BFL S/N: BFL11T
Serial number: - Calib.Da’EE‘. 05-06.06.2025
User marking: BFL 117 Mext Calib.: 05.06.2027

Resolution: 0,1 *C, 0,1 %
‘Workspace dimensions: (width x depth x height): (2280 x 5400 x 2280) mm

Baltic Fire Laboratory Sp. z o.o.
ul. Banirigka &
£0-209 Tuchom, Poland

Baltic Fire Laboratory Sp. 2 0.0,
ul. Banifiska §
80-209 Tuchom, Poland

Calibration has been carried out according to the calibration procedure , Climatic and
thermostatic chambers™, PW-06, Tth edition of 02 Jannary 2022.

Temperature: (16,8 + 19.8) *C
Relative humidity: (654 + 74,6) %

5 Tune + 6™ June 2023

This certificate is isswed under the agreement EA MLA in the field of calibration and
provides traceability of measurement results to the International System of Units (SI)

The results have been presented on page 2/4 of this certificate including uncertainty of
measurement. The results apply only to the calibration object

Uncertainty of measurement has been evaluated in compliance EA-4/002 W:2022.
The expanded uncertainty assigned cormesponds to a coverage probability of 95% and the
coverage factor k=2,

Head of the Calibration
— Laboratory

f
[/
V

M.Sc.Eng. Pawel Janik

This certificate may be presented or copied as a whole document only.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 158

Date of issue: 12 June 2025 Certificate No: 182/6/25 Page 2/4
CALIBRATION Calibration results are the following:
RESULTS
Set value of the Average measured Average lemperature Measurermnent
test ohject reference value md'l:::':%:;m USRI SR, Exur uncertainty 't
i RH I RHy ty RHy Al ARH o
°C %o °"C % “C Ya “C . C | %a
Measuring location L1, Point P2
-18.0 - -18.6 - -18.6 - 0.0 - 22 -
19.0 G0 19,2 925 19.0 92,6 0.2 i1 02 35
21,0 20,0 212 9.5 21.0 91.6 -0.2 1,1 03 6.4
25,0 20,0 25,1 313 25.0 E1.0 0,1 0.7 0.6 35
Calibration results refer to the Intemational Temperature Scale of 1990 {ITS — 940)
UThe measurement uncertainty include into account the spatial inhomogeneity of the chamber,
TEMPERATURE DISTRIBUTION IN THE CHAMBER (al temperature setting: -18,0 °C)
Average value Minimum value of the Maximum value of the Measurement
Measuring reference temperature reference temperature reference temperature -unc:rta'mly-ﬁ
podint af the measuring point af the measuring point at the measuring point
°C °C AL =
LI -18.83 20,11 -17.75 2,19
L1p2 -18,55 -19,65 -17,62 2,06
Calibration regults refer to the Intemational Temperature Scale of 1990 (ITS - 90)
"The measurement uncertainty does not inchede into account the spatial inhomogeneity of the chamber.
| TEMPERATURE AND RELATIVE HUMIDITY DISTRIBUTION IN THE CHAMEER
at humidity setting: 90,0 % at 19,0 °C)
Average value of Minimum value of Maximum value of
M , reference humidity and reference humidity and | reference humidity and Measurement
| FasuTng temperature af the temperature at the ternperamure at the uncertainty™
poimt measuring point measuring point measuring point
“C %% RH e % RH oC % RH °C % RH
L1P1 19,21 03 .k5 19,12 03,20 19,28 94,70 0,20 2,36
L1P2 19,20 92,51 19,12 9176 19,28 93,36 0,20 3.11
Calibration results refer to the Intesnational Temperamee Scale of 1990 (ITS — 90)
"The measurement uncertainty does not inclode into account the spatial imhomaogeneity of the chamber.
Authorized by:
hl.5c.Eng. Marta Piotrowska

Additional information:
Document signed with a qualified elecironic signare.

Page 39 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.

IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.




TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

/' Baltic
. Fire Laboratory

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 158
Date of isswe: 12 June 2025 Certificate No: 182/6/25 Page 3/4
TEMPERATURE AND RELATIVE HUMIDITY DISTRIBUTION IN THE CHAMEBER
at humidity setting: 90,0 % at 21,0 *C)
Average value of Minimum value of Maximum value of
Messuring reference humidity and reference humidiey and | reference humidity and Measurement
; temperature at the temperatare at the temperature at the uncertainty™
ok measuring point megasuring point measunng point
C % RH *C %a RH =C % RH . ¥ % RH
LIFI 2124 51,90 2116 87.87 21,42 9327 0,25 5.94
L1P2 21,23 90,52 21,15 £6,54 2134 01,94 0,23 623
| Calibration results refer o the Intemational Temperature Scale of 1990 (TS — 90)
IThe measurement uncertainty does not include into account the spatial inhomogeneity of the chamber,
TEMPERATURE AND RELATIVE HUMIDITY DISTRIBUTION IN THE CHAMBER
at humidity setting: 80,0 %% at 25,0 "C)
Average value of Minimum valuwe of Maximum value of
Measuring reference humidity and | reference humidity and | reference humidity and Ml:asun._‘m:nt
polht temperature al._lh.c temperature at .ﬂ'n: temperature aJ._I:I'u: uncertainty®
| measuring pont measunng poinl MELSUNng point
o % RH 5 Y RH “C % RH °C e RH
L1PI 25,06 £2.76 14,94 %232 25,50 £3,72 0,60 231
, L1P2 25,06 Bl3l 24,93 80,80 25,50 82,20 0,60 3,05
| Calibration resulis refer to the International Temperature Scale of 1990 (ITS — 90)
The measurement uncertainty does not include into sccount the spatial inhomogeneity of the chamber,
PARAMETERS CHARACTERIZING THE CHAMBER {at temperature setting : -18,0 °C)
Reference value Inhomogenity Time stability™ Rediation effect
“C °c °C C
Measuring location L2, Point P1
-18,55 | 0,28 1,10 | -
Calibration results refer to the International Temperature Scale of 1990 (ITS — 90)
"Determined within 60 minutes
PARAMETERS CHARACTERIZING THE CHAMBER (at humidity setting: 90,0 % at 19,0 *C)
Reference value Inhomopenity Time stability™ Radiation effect
*C__| ®%RH °C % RH °C % RH aC
Measuring location L2, Point P1
1520 | 351 | 001 ] 134 | 008 | 085 | 0,02
Calibration results refer to the International Temperature Scale of 1990 (TTS - 90)
IDetermined within 60 minules
PARAMETERS CHARACTERIZING THE CHAMBER (at humidity setting: 90,0 %5 at 21,00°C)
Reference value Inhomogenity Time stability” Radiation effect
*c_ | %RH °C % RH *C_| %RH 8
Measuring location L2, Poinl PL
2123 | 9052 | 001 | 138 | 016 | 398 | 0.02
Calibration results refer to the Intemational Temperature Scale of 1990 (TS = 90)
YDetermined within 60 minutes
Authorized by:
M.Sc.Eng, Marta Piotrowska
Additional information:
Document signed with a qualified electronic signature,
Page 40 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.



/' Baltic
. Fire Laboratory

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 158

Date of issne: 12 June 2025

Certificate No: 182/6/25 Fage 4/4

PARAMETERS CHARACTERIZING THE CHAMBER (at humidity setting: 80,0 % at 25,0 *C)
Reference value Inhomogenity Time stability”! Radiation effect
=0 [ % RH = | & RH 0 | *%ERH =C
Measuring loation L2, Point P1
2506 | 8131 | 000 | 145 | o044 [ 089 | 0,02
Calibration results refer to the International Temperature Scale of 1990 (ITS — 90)

Metermined within 60 minutes

REVIEW DRAWING

Distribution of measurcment points during calibration in the temperature setling:
18,0 °C and in the relative humidity setting: 90,0 %, at temperature 19,0 °C; 90,0 %0 at
temperamre 21,0 °C; 80,0 % at 25,0 "C; The drawing does not reflect the actual
proportions.

Additional information:

P:. L
Mensuring point Description of measurement points Sensor No.
LIF1 The sensor is placed 1100 mm from the left and 2700 mm from the B252WIS/PW/P
back wall, al a height of 1140 mm. B21W/STWT
Li1P2 The sensor is placed 1140 mm from the left and 2700 mm from the B253WISPWIP
back wall, at a height of 1140 mm - the reference sensor. B/ 6W/S/PWT
Authonized by:

I.Sc.Eng. Marta Piotrowska

Document signed with a qualified electronic signature, |
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

. i
TENSLAB

Laboralonum Wanrsyare

Calibrafion laboratory accredited by Polish Centre for Accreditation, a signatory
o EA MLA and ILAC MRA thal include recognition of calibration certificates,

Baltic Fire Laboratory
BFL S/N: BFL120
Calio.Date: 13.08.2025
Next Calib.: 13.06.2027

P —— -"1
TENSLAE Spatka z ograniczong odpowiedzialnoscia F[:g |
Faugie Comraum
AamipTiacn

LABORATORIUM WZORCUJACE

=ddEralariaim

o L

Accreditation No AP 180.

CALIBRATION CERTIFICATE

Date of issue: 13 June 2025 Certificate No: 1061/2025/3 Page /2
OBJECT OF Digital pressure gauge, Type: MDO906, Serial number: 2208201176750, Producer:
CALIBERATION Gesa, Resolution: 0,01 bar, Measuring range: 0,0+100,0 bar, Class: 0,1, Identification
number: no data.
CUSTOMER BALTIC FIRE LABORATORY SPOLKAZ 0. O,
ul. Bamifiska B
80-208 Tuchom
PLACE OF TEMSLAB Sp. z o.0. Laboratoriom Waorcujgoe
CALIERATION ul. Kadhibowedw 4
21-336 Gdynia
CALIBRATION Procedura pomiarows - Cignigniomierze elektroniczne - PP TENSLAB/CENAE date of issue
METHOD 20.07.2018
ENVIRONMEMTAL Amblen! temperature: (21,8 = 22,4} °C
CONDITIONS
DATE OF 13 June 2025
CALIBRATION
TRACEABILITY This cartificate is issued under the agreement EA MLA in the field of calibration and
providaes Iraceability of measurement results to the International System of Units (S}
CALIBRATION The results have been presented on page(s) 2 of this certificate including uncertainty
RESULTS of measurement. The results relate only to the object of callbration.
UMCERTAINTY OF Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022.
MEASUREMENT The expanded uncerainty assigned comesponds to @ coverage probability of 93 % and the

coverage factor k = 2.

This: Calibration Certificate can be shown or copy only as a whobe,
This docurnent has been digitaly signad.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

CALIERATION CERTIFICATE ssued by ACCREDITED LABORATORY No AF 180

Technical Manager
Paula Keistor-tLyko

END OF CALIBRATION CERTIFICATE

Date of issue: 13 June 2025 Cerificate Mo: 1061/2025/3 Page 2f 2
CALIBRATION Calibration results are the following:
RESULTS
Determination of measuremant error;
Measured pressure | Reference pressure Maasurement arrar Hysterasis Measurel_'nant
Mo valua valua uncartainty
bar

1. 0,00 0.00 0,00 0,00 0,04

2. 5,00 5,03 -0.03 0,01 0,04

i 500 803 -0,03 0,01 0,04

4, 16,00 16,03 -0,03 0,01 0,04

5 30,00 30,02 -0,02 0,02 0,04

B. 40,00 40,02 -0,02 0,02 0,04

7. 50,00 50,02 0,02 0,02 0,04

8. &, 00 60,02 -0,02 0,02 0,04

= ) 75,00 75,01 -0,01 0,02 0,04

10, 20,00 a0,m 01,01 0,02 0,04

11 100,00 100,02 0,02 0,01 0,04

12 - - - - -

13. - - -

14, - B -

15. - - - - -
Medium: oil

Authorized by

IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

LABORATORIUM USLUGOWO-BADAWCZE
»BIOCHEMIK" Sp. z o.0.

Mob, +48 727 630 955, e-mail: weorcowanie@biochemik.pl, waw. wrorcowanic biochemik.pl

ul. Strefowa 15, 64 — 920 Pila

Calibration laboratory aceredited by
Polish Centre of Accreditation, a signatory to EA MLA and TLAC MRA
that include recognition of calibration certificates, PR,

Accreditation No AP 158 %&

AP 156

CALIBRATION CERTIFICATE o

Date of issue: 28" November 2025 Certificate No: 348/11/25 Page 1/4
ORIECT OF Thermaostatie chamber - .
CALIBRATION Manufacturer: WAMED Baltic Flrg Laboratory
Type: SUP-2000 BFL S/N: BFL1 40
Serial number: - Da|l|lDa‘_;E'.: 17.11.2025
User macking: BFL 140 Next Calib.: 17.11.2027
Resolution: 0,1 *C
Workspace dimensions: (width x depth x height): (550 x 400 x 10307 mm
APPLICANT Baltic Fire Laboratory Sp. Z 0.0,
ul. Baninska &
80-209 Tuchom, Poland
PLACE OF Baltic Fire Laboratory Sp. 2 0.0,
CALIBRATION ul. Banifiska §
50-2049 Tuchom, Poland
CALIBRATION Calibration has been camied out according to the calibration procedure Climatic and
METHOD thermostatic chambers”, PW-06, Tth edition of 02 January 2022,
ENVIRONMENTAL Temperature: (16,8 + 18,3) °C
CONDITIONS Relative humidicy: (41,9 + 44,71 %
DATE OF 17" Movember 2025
CALIBRATION
TRACEABILITY This certificate is issued under the agresment EA MLA in the field of calibration and
provides traceability of measurement results to the International System of Units (SI).
CALIBRATION The results have been presented on page 2/4 of this certificate including uncertainty of
RESULTS measurement, The results apply only to the calibration object.

UNCERTAINTY OF
MEASUREMENT

Uncertainty of measurement has been evaluated in compliance EA-4/02 M:2022.
The expanded uncertainty assigned corresponds to a coverage probebility of 95% and the
coverage factor £=2.

Head of the Calibration
— Laharatory

| 2
58 §
-\\‘ > _-f_z'l
Ld L )
M.5¢.Eng. Pawel Janik

I

This certificate may be presented or copied as a whole document only.
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Fire Laboratory

TEST REPORT No.

UL2167ATest4 -

TRBFL2525-2
internal testing

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 158

Date of issue: 28" November 2025 Certificate No: 848/11/25 Page 114
l CALIBRATION Calibration results are the following:
RESULTS
Average temperature
. va]u;lnf e MTE‘E meas;ured indication of the Measurment error M::;tm-?“:ﬂ.lf
test object reference value test object u ainty
] tw tr Ar 4]
i oC 5 °iC *C
Measuring location L1, Paint P2
230 224 23,0 0.6 1.1
49,0 50,7 49,1 -1,6 0,9
1040 1056 1040 -1,6 2,1
1500 1466 150,1 35 3.2
Calibration resulis refer to the Intermational Temperamare Scale of 1990 (TTS — %)
!"The measurement uncertainty include into account the spatial inhomogeneity of the chamber.
TEMPERATURE DISTRIBUTION IN THE CHAMBER (at temperature setting: 23,0 °C)
Average value Minimum value of the Maximum value of the Measurement
Measuring reference temperature reference temperature reference temperature "
point at the measuring point at the measuring point at the measuring point
“C C °C
LiPl 22,35 21,85 2298 1,00
LiP2 2239 21,88 23,02 1,01
Calibration results refer to the International Temperature Scale of 1990 (ITS — W)
The measurement uncertainty does not include into account the spatial inhomogenzity of the chamber.
TEMPERATURE DISTRIBUTION IN THE CHAMBER (at temperature setting: 49,0 *C)
. Average value Minimum value of the Maximum value of the M ement
Measuring reference lemperaiure reference temperanire reference temperature uncertainty”)
point at the measuring point at the measuring point at the measuring point
ac a
L1P1 50,66 50,20 50,93 0,80
LI1F2 50,73 50,20 51,02 0,86
Calibration results refer to the Intemnational Temperature Scale of 1990 (ITS — 20)
UThe measurement uncertainty does not include into account the spatial inhomogeneity of the chamber,
TEMPERATURE DISTRIBUTION IN THE CHAMBER (at temperature setting: 104,0 °C)
Average value Minimum value of the Maximum value of the Measurement
Measuring reference temperature reference temperature reference lemperature uncertainey®
point al the measuring point al the meazuring point at the measuring point
uc nc nc DC
L1PI 105,23 104,44 106,42 201
LiP2 105,64 104,82 106,87 2,04
| Calibration results refer to the Intemational Temperature Scale of 1990 (ITS — 90}
The measurement uncertainty does not include into account the spatial inhomegeneity of the chamber.
Authorized by:

M.5¢.Eng. Marta Piotrowska

Additional information:
Document signed with a qualified clectronic signature,
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CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY No AP 158

Date of issue: 28" November 2025 Certificate No: 848/11/25 Page 3/4
TEMPERATURE DISTRIBUTION IN THE CHAMBER (at temperature setting: 150,0 °C)
Average valoe Mimimum value of the Maximum value of the Measurement
Mensuring reference lemperature reference lemperature reference lemperature uncertainty”)
point at the measuring point at the measuning point at the measaring point
C C “C C
LIFI 146,49 145,34 148,75 3,19
L1F2 146,58 145,52 148,82 3,17
Calibration results refer to the International Temperature Scale of 1990 (TTS —%90)
HIThe measurement uncertainty does not inchide into account the spatial inhomogeneity of the chamber.
FARAMETERS CHARACTERIZING THE CHAMBER (at temperature setting: 13,0 °C)
Reference value Inhomogenity Time stability™ Radiation effect
C °C i 'C
Measuring location L], Point P2
2239 I 0,04 0,63 0,00

Calibration results refer to the International Temperature Scale of 1930 (TS — 90)

IDetermined within 60 minutes

PARAMETERS CHARACTERIZING THE CHAMBER (at temperature setting: 49,0 *C)

Bcference valug Inhomogenity Time stabilib™ Radiation effect
*C “C *C 2C
Measuring location L1, Point P2
50,73 | 0,07 [ 0,53 | 0,00
Calibration resules refier to the International Temperamre Scale of 1990 {ITS — 90)

HDetermined within 60 minutes

PARAMETERS CHARACTERIZING THE CHAMBER (at temperature setting: 104,0 °C)

Beference value Inhomogenity Time stability™ Radiation effect
C oC 5O °C
Measuring location L1, Point P2
105,64 [ 041 1.23 0,00

Calibration results refer bo the International Temperature Scale of 1990 (ITS — 90

MDetermined within G0 minutes

PARAMETERS CHARACTERIZING THE CHAMBER (at temperature setting: 150,0 *C)

Reference value Inhomogenity Titne stabiling® Radiation effect
h “C "C °C
Measuring location L1, Point P2
146,58 | 0.09 2.24 | 0,00
Calibration results refer to the Intemationa] Temperatre Scale of 1990 (ITS — 90)
Determined within 60 mintes
Authorized by:

Additional information:
Document signed with & qualified electronic signature.

M.5c.Eng, Manta Piotrowska

IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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Date of issue: 28" November 2025 Certificate No: B48/11/25

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY Mo AP 158

Page 4/4

REVIEW DRAWING

Distribution of measurement pomnts during calibration in the temperature
setting: 23,0 "C, 49,0 °C, 104,0 “C, 1500 "C. The drawing does not reflect the actual

proportions.

Measuring point Description of measurement points Sensor Mo.
The senzor is placed 225 mm from the left and 200 mm from the back
i3 will, at a height of 530 mm. BLATANISTWIP
The sensor is placed 275 mm from the right and 200 mm from the
LiFz hack wall, at a height of 530 mm - the reference sensor. ikl
Authorized by:

M.5c.Eng. Marta Piotrowska

Additional information:

|
|
|
[ Document signed with a qualified elecironic signatre.

Page 47 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.

IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.




L

Baltic

Fire Laboratory

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

METROLOGY, RESEARCH AND CERTIFICATION CENTRE - MEASURING LABORATORY

®
Calibration laboratory accredited by

Dispatch date: 11 Cclober 2025

RADWAG Wagi Elektroniczne Witeld Lewandowsk
26-800 Radom, Torufiska 5

PCA

Prasmon Genrauw
AERFETTALI

26-600 Radom, Starowiesska 17A
ted, 48/ 386 B4 7O, fane: 4B/ 38500 11

Polish Genfre for Accreditation, a signatory to EA MLA and ILAC MRA
that inchede recognition of calibration certificates.
Accreditation No AF 069.

CALIBRATION CERTIFICATE

Ceriificate MNo: 13817/47T1/25/E

Page: 172

OBJECT OF
CALIERATION

APPLICANT
USER

PLACE OF
CALIBRATION

CALIBRATION
METHOD

ENVIRONMENTAL
CONDITIONS

DATE OF
CALIBRATION

TRACEABILITY

CALIERATION
RESULTS

UNCERTAINTY OF
MEASUREMENT

T
4 -f\?_. = %’n
AP s

s

(g
| &

\& DBg §

Non-automalic electronic weighing instrument - single range

Manufacturer RADW AG Wagi Elektroniczne

Tyrp_ta / symbol WLC 30/F1IR Baltic Fire Laboratory
Serial No B56B46 BFL S/N: BFL141
Capacity Max 30 kg Calib.Date: 11,10.2025
Scale interval d 054q Next Calib.: 11.10.2027

RADWAG Wagl Elektroniczne
ul. Torufiska 5, 26-600 Radom

Baltic Fire Laboratory Sp. 2 0.0.
ul. Banifiska 8, B0-208 Tuchom

RADWAG Wagi Elektreniczne _
Centrum Metrologll, Badan i Certyflkacy - Laboratoriurm Pomiarowe
ul. Starowiejska 17 A, 26-600 Radom

Calibration Procedure PW 01 rev. XV of 2 January 2025 based on EURAMET cg-18 v. 4.0
{11/2015).

Air temperature; ( 23,56 + 23,62 ) £ 0,20 °C
Relative air humidity: (49,0 +49,3)£1,1%
11 October 2025

This certificate is issued under the agreement EA MLA, in the field of :_:aihraﬁnn and provides
treaceability of measurement results to the International System of Units (S1).

The resulis have been presented on page 2 of this cerlificate including uncertainty of measurement.
Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022.

The expanded uncertainty assigned corresponds to a coverage probability of 85%
and the coverage factor k = 2,

KIEROWNIK
Pomlarcwago
T
Tomasz jewski

This certificate may by presented or copied as a whole document only.
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Fire Laboratory

CALIBRATION CERTIFICATE issued by ACCREDITED LABORATORY Mo AP 062
Digpatch date: 11 October 2025 Cerfificate Mo: 13817/4771/25/E Page: 2/ 2
CALIBERATION Calibration results presented below refer only to the calibration object described
RESULTS on the first page of the certificate.
Adjustment device: edernal
Adjustment weight: exdternal
MEASUREMENT ERROR
Load Load Mass Indication of Measurement error | Uncertainty of
TARE reference inatrument measurement
L Ly Mg ! Efl) U(E)
2] e} g g d d
50 50,00007 50,0 0,0 0,7
7000 T000,00463 7000.5 0,5 0.9
15000 15000,0042 15000.5 0,5 1,5
22000 22000,00823 22000,0 0,0 2.0
30000 30000,0078 30000,0 0,0 27
REPEATABILITY ECCENTRICITY
Load Standard dendation| | Position of load Load Area | Indication of Indication
no instrurment difference
L g Lece loce FaTie
g ) g g 3
30000 0,27 1 10000,5 | Algeelimax 1.5
2 10001,0 0,5
Standard deviation
caleulsted for § 10000 3 8999,5 -1,0
series of measurement. 4 9809,0 -1,5
5 10001,0 0.5
Authorized by: Tomasz Jedrzejewski
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BFL S/N: BFL1002

Calib.Date: 31.10.2024
Next Calib.: 31.10.2026 Institute of Power Engineering — National Research Institute P CA
k wiowUte MEASURING APPARATUS LABORATORY N
len Of Power 02-981 Warszawa, ul. Augustowka 36
. .
Engmeenng tel. (22) 34 51 438
lap@ien.com.pl www.ien.com.pl
Calibration laboratory accredited by AP 013
Polish Centre for Accreditation, a signatory to EA MLA and ILAC MRA W,
NN\ 7,

0

that include recognition of calibration centificates.
Accreditation No AP 013

v,

!

"‘\

CALIBRATION CERTIFICATE NS
l"'Jhlu\\‘\‘
Date of issue: 31 October 2024 Certificate No: 4100/2024/E Page 1/3
OBJECT OF Temperature indicator
CALIBRATION model NI 9213, manufacturer NATIONAL INSTRUMENTS, serial number
187F11C, 16-channel with a temperature measuring chain cooperating with K-type
thermocouples.
APPLICANT Baltic Fire Laboratory Sp. z 0.0.
80 — 209 Tuchom, ul. Baninska 8
Order No: MAP.4032.1332.2024
PLACE OF Baltic Fire Laboratory Sp. z 0.0.
CALIBRATION 80 — 209 Tuchom, ul. Baninska §
CALIBRATION Calibration was performed according to the Measurement Procedure P4/MAP
METHOD Calibration apparatus for measuring temperature, pressure, electrical quantities
and humidity on objects”, edition XII released on 30 May 2023.
ENVIRONMENTAL Ambient temperature (19,6 +20,2)°C
CONDITIONS Relative humidity (65,3 +72,2)%
DATE OF 22 October 2024
CALIBRATION
TRACEABILITY This certificate is issued under the agreement EA MLA in the ficld of calibration and
provides traceability of measurement results to the International System of Units {SI).
CALIBRATION The results have been presented on page 2/3 + 3/3 of this certificate including
RESULTS uncertainty of measurement. The result apply to the object of calibration only.
UNCERTAINTY Uncertainty of measurement has been evaluated in compliance with EA-4/02 M:2022.
OF MEASUREMENT The expanded uncertainty assigned corresponds to a coverage probability of 95 %

and the coverage factor k= 2.,

KIEROWNIK
Laboratorium Aparatury Pomisrowe]

e —

mgr Inz. Roman Witkowskl

This certificate may be presented or copied as a whole document only,
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

Guenther Polska Sp. 2 0.0.
. Wroclawska 27C 65-095 Dlugolqlu
Lab

przez Polskie Ccntmm Ahunyucjl
sygnatariusza porozumien EA MLA | ILAC MRA
dotyczacych

PSR

erkmcytx]l AP 201 szdvoed Dok
’ \hed by
Polish Cantre for Accrediéstion,
a signafory fo A WLA and I(.ACHRA
Mar include g of
Accreditation No. AP 201

"I'rl q \‘\"

PA2506021

CALIBRATION CERTIFICATE NO.

Data wydania: 24.06.2025

Release date
ZGLASZAJACY BALTIC FIRE LABORATORY Sp.z 0. 0.
Appiicant ul. Baninska 8
80-209 Tuchom
MIEJSCE Guenther Polska Sp. z 0.0.
WZORCOWANIA ul. Wroctawska 27c¢
Place of calivation 55-095 Dlugoigka
NR ZAMOWIENIA ZEW.  zam. z dnia 04,06.2025
Extamal order No.
NR ZAMOWIENIA WEW.  ZS 053/06/2025
Internal order No.
OBIEKT :&"ﬂ-‘ Czujnik termoelektryczny Typ: 1x NiCr-NiAl/K
WZORCOWANIA o Thermocouple TP
Calibration object Non-expendable
@:1,5mm
Kod artykulu: 20053110 Producent/Model:  Guenther
Asticle code fanufactureoiiodel

DATA WZORCOWANIA

20-23.06 2025

Calibration date
RODZAJ Rekalibracja / Recalibration
WZORCOWANIA
Calibration type
METODA Wzorcowanie zostato przeprowadzone zgodnie z procedura OMVS 01.0t Wzorcowanie
WZORCOWANIA termoelementu metody poréwnawczg wer. 3,0 z dnia 12.10.2021 (opracowanej na pedstawie
Calibration method ASTM E220-19),
The calbration has been performed in accordance wih procedue QMUY 0107 Calbraton
of tha th Jpie by e comparison method ver 3 0 of 12 10 2027 (basad on the ASTM E220-19)
SPOJNOSC Swiadectwo potwierdza spojnosé wynikéw pomiardw 2 jednostkami miar Miedzynarodowego
POMIAROWA Ukiadu Jednostek Miar (SH
Measurement traceability The cerfificate ov fr Iy of resufts to the Infernational System of Unas (S1).
NIEPEWNOSC Niepewnosé pomiaru zostala okreslona zgodnie z dokumentem EA-4/02 M:2022,
POMIARU Podane wartosa niepewnosci stanowia nispewnosci rozszerzone przy prawdopedobenstwie

Measurement uncertainty

UWAGI
Comments

rozszerzenia ok. 95% | wapolczynniku rozszerzenia k= 2.

The measurament uncartainty has bean defermined in accordance with EA-4/02 M- 2022

The reportad uncertainlies of megswement are stafed as the expanded UNCTANtes COrespondad o 3
covargge pvobadily of apovoximarely 955 and a coverage factork » 2

Podane wyniki wzorcowania dotycza wylacznie wzorcowanego oblekiu,
Caktvation resulls apply only calbrafed abject.

W razle watpliwosci wazny jest oryginalny polski tekst

¥ there a9 any doubis, the Palsh version shal prevad

Niniejsze swiadectwo moze byt okazywane lub kopowane tylke w catosci
Thvs cart¥icate may be presented or coped as a whole dacument onfy.

GUENTHER Fois<s Sp. 2 a0
W Winclawska 216 TW A8 M /382 00 10
55-085 Chugolyka s o438 (0713627074
Fofoks o Tewn

\

u-uunuu UNP PAIIBAS MMM
REQON S20702531

mawwwmnmmm

LN 95 1750 $064 DIOD 1003 2086 6722
o KRS DI0mR)
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. TEST REPORT No. TRBFL2525-2
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Fire Laboratory

SWIADECTWO WZORCOWANIA NR: PAZS08021
CALIBRATION CERTIFICATE NO.

Wipdane przez LABORATORILUM AKREDYTOMWANE Nr AP 201
Ralaased by Accrodited Laborstory Na. AP 201

UZYTE WZORCE | URZADZENIA POMIAROWE
Reference probes and measuning devices

WZORZEC

Reference probes
T= 250 "C  PH100/4 SW 4l AINTIBS-LWT/2025 L-R-0025 O7-04-2026
T=250 *C  PUI00/4 L16E/Z024 L-R-0021 28-10-2025
T=500 "C  PRhID-PYS PA2411068M L-T-00a40 19-11-2025

URZADZENIE FOMIAROWE

Measuring instrumernt
T=58 °C Keysighl 2ET2IA024 L-M-0007 14-07-2025
T=58 "C  Keysight TH2025 L-M-0008 18-01-202%
T=260°C  Heysight 2ET2I2024 L-M-0ia7 14-07-2025
T=500°C  Keysight 459012024 L-M-0002 22.12-2025

ELEMENT GRZEJNY

Temperalure source
T=53 "0 Fluke ggbokosc zanwzenia = 150 mm L-H-0002
T~58 "C  Fluke ghebokods zanurzenka = 150 mm L-H-0003
T=500 "G Addiel gigbokodt zanurzenia = 150 mm  L-H-0011
hmmerzion dapd
SPOINA ODNIESIENIA 0°C
Cold junction
TE53 *C WIKA tgbokods zanurzenia = 150 mm  L-Z-0002
T=53 "0 WWIKA plebokosc zanurzenia = 150 mm  L-Z-0004
T=250 "G WIKA glebokodt zanurzenia = 150 mm  L-Z-0002
Immarsion gapth

WARUNKI SRODOWISKOWE
Environmental condifions

Temperatura ctoczenia (21,8 +24,7)°C
Ambiant fempersture

Wilgotnost wegledna (29,0 + 44.3) %
Hisrmidity

Data wzorcowania: 20-23.06.2025 Strona 2/ 4
Calbration dale Fage
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Fire Laboratory

GUENTHER Polska

SWIADECTWO WZORCOWANIA NR: PA2506021 Sorier t1 P SIRITIER thovp

CALIBRATION CERTIFICATE NO =T SO

Wydane przez LABORATORIUM AKREDYTOWANE Nr AP 20t

Technologie pamiary 1emperatury
Released by Accrecwed Laboratary No AP 201 i ook O Yo

lan t

WYNIKI WZORCOWANIA

Results of calibration
CZUINIR TENPERATURA THERZONE RIS PONDR | WAJWENRSEY | WEPEWNOAC TR
Br::n:b.:' w O;C:l.'m.-i;?a OTLIZZTHNA ML’E‘K":’II!VCM M:I::“ DO’%N’I EWEW:N e
pemssiode
el {mv] roy ”'.'l‘:'cl +-['Cl
10,0 10,0 9.9 0,3%4 -0.1 1.5 07
58,0 57,9 57.5 2,333 -0.4 1.5 07
K | 2500 250,1 249,1 10,118 -1.0 15 07 g
500,0 4982 497 2 20,524 -1,0 2,0 0.7
950,0 950,5 9483 39,247 2,2 3,8 18
10,0 10,0 9,8 0,391 0,2 1,5 0,7
58,0 57,9 57,6 2,338 03 15 0.7
K 250,0 250,0 250,0 10,153 0.0 15 0.7 —_—
500,0 4982 4978 20,551 0,4 20 0.7
950,0 950,0 949,5 39,295 05 38 18
10.0 10,0 9,8 0,391 0,2 1,5 0,7
58,0 57.9 576 2,337 0,3 1,5 0.7
K 250,0 250,0 2497 10,140 0,3 1,5 0.7 bis
500,0 4982 497 4 20,532 0,8 20 0.7
950,0 950,0 947,5 39,214 2,5 38 1.8
10,0 10,0 98 0,393 -0,2 1,5 0.7
58,0 57.9 576 2,337 0.3 15 0.7
K | 2500 250,0 2504 10,171 04 15 T s
500,0 4995 4997 20,632 0,2 20 0.7
950,0 950,0 950,3 39,325 03 38 18
10,0 10,0 9.9 0,394 -0,1 15 0.7
58,0 57,9 57.4 2,330 0,5 15 0.7
K 2500 250,0 2492 10,121 0.8 15 0.7
500,0 498,2 497.0 20,515 12 20 0,7
850,0 950,7 9494 39,291 13 38 1.8
10,0 10,0 89 0,393 -0,1 15 0.7
58,0 57.9 57,5 2,333 04 15 0.7
K 250,0 250,0 2496 10,138 04 15 0.7 SR
500,0 4982 4975 20,536 0,7 20 0,7
950,0 9500 9494 39,289 06 38 18
10,0 10,0 99 0,395 -0,1 15 0,7
58,0 57.9 576 2,337 03 15 0,7
K 250,0 250,0 2492 10,123 08 15 0,7 R
5000 4995 4981 20,605 0.4 20 0.7
950,0 950,0 950,1 39,317 0,1 38 18
Data wzorcowania: 20-23.06 2025 . o - Strona 3/4
————Calidatiga dato— —— Page
GUENTHER Pois< S - oo N e
privepyeslietoctidy ety GO G 21 7 ek 000 0 208 672 N e 4
Poksan f o Pl KRSOMAM0E1 LR 611750 1084 00C0 DOOO 2065 €757 Kod SWIFT/BIC: FRABFLACXXKK DNV
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UL2167A Test 4 —internal testing

SWIADECTWO WZORCOWAMIA NR:  PA2506021

CALIBRATI
Wiydana p

O CERTIFICATE NO.
rzaz LABDRATORIUM AKREDYTOWANE Nr AP 201

Raleased by Acoredided Laboratory Mo AP 201

[T TEMPLRATUIA. TRERIONE BLAD POWARD | NAMIEHSZY | NEPEWNDSED LA
TYRU [ RCE Mewrursrent oLAg FOVISRL EoEvienly
Fammor NOMINALNA OOHRIESIENA DELCIO R TERMOELEKTRYGERE Ll P URICEA LY
Tpdd Wamnal [Ce—— Caizaiaind Tasmasaitags Fm ety

7] fmb] ra T w- e}
10,0 10,0 8,9 0,384 -0 15 07
58,0 57,0 57 4 2,329 05 15 0,7
B2
k | 2500 250,1 248.8 10,106 1.3 15 07 | ccesenn
500,0 4982 496 8 20,507 -1.4 2,0 0.7
50,0 950,5 D453 39,245 =22 is 1.8
10,0 10,0 9.8 0,301 -0.2 1.5 0,7
58,0 579 57.6 2,338 -0.3 1,5 0.7
K 2500 250,0 2502 10,162 02 1.5 0.7 -
PAIZIGI 1K
500,0 459 5 4996 20,626 0,1 2.0 0.7
9500 950,0 943 9 39,309 -0,1 38 1.8
10,0 10,0 8.9 0,385 -0.1 1.5 0,7
58,0 572 576 2,334 -0,3 1.5 07
K 250,0 250,1 249 2 10,121 -0.9 1,5 0,7 TR
PRISDERND
5000 408,2 4968 20,507 -1.4 20 07
950,0 950,5 948,7 39,264 -1.8 38 1,8
UWAGI
Comments
«  Temperatura nominaing: punkt nastawy wynikajacy z zamdwisnia.
Nominal lemperaluee; 58t point specifed in the order,
*  Temparatura odnigsienia: srednia wartosd 2 pormiardw odczytanych @ weonca
Referancs femperatue: svarage vive of e messwement resolls read from Me miaence slandad
+  Temperatura obliczona: wartose temperatury obliczona na podstawie normy ASTM E230M-23a z wartodci
zrmierzang| naplecia termoelektrycznego obiaktu.
Calcwlaled femperaing: lemperafng valg caicwaded from the measuned thevmovoitage of the calfbrated chisct on the basis of the
ASTM E230M-233
+  Bigd pomiaru = Temperatura obliczona - Tamperatura odniesaenia
Measurement smor = Calculated fempevature - Refevence fempevature
s Najwigkszy tad dopuszczalny: dopuszezalny blad pomiary temperatury wedlug klasy 1 wg PN EN 80584-1:2014
kt 5.1,
Eﬁ.‘m}mm permissibip o accanding fo the Class 1 aoc fo PV EN S0584-1; 2074 paimt 5.1
*  Stwierdzenie zgodnosci z dang specyfikacig podiglo na podstawie zasady proste| akoeplagy ILAC GE:08/2018 w=0
TUR=3:1.
Ryzyko specyficzne bedng akceplaciy blednege odrzucenia wynosi 50%.
=  Compliance with the pinciples of the simple acceplance sccanding fe fhe (LAC GEOSR0 1S w=0 TUR =27 The specific ek of a
Iaize scoeplanceTaise rajection can ba up o 50%
ZGODNOSC Z WYMAGANLAMI

Conformity with requirements

Me podstawie wszystkich wynikdw wzorcowania stwierdzono zgodnosd z wymaganiami PN-EN 50584-1:2074-04 pkt 5.1 dla

klagy 1.

anformance with PN-EN 60584-1:2014-04 pt 5.1 cla3s 1 was found on the basis of all calibration resulls.

onak A,.Gry utary: :
Wkonat A Grykalowska Autaryzowat
Marde by Infynier Laboratoriem Approved Klerownlk Labaratorium
Labarateny Enai Lyed of Laboratory
e Podpis: \ [ -
m.g.n.-.%é%m b O T
KOMIEC! End —m
Data wzorcowania: 20-23.06.2025 Strona 4/ 4
Calibration defe Fage
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

Guerther Polska Sp. z 0.0,

ul. Wractawska 27C §5.095 Diugolgka GUENTHER Foiska
P[:A o e Laboratorium weoreujges akredylowane manter ol e SENTHER Grau
PO — NP przez Polskie Centrum Akredytac)l,
Asiarracn sygnatariusza porozumisd EA MLA | ILAC MRA P s SRR

dofycEqcych wzajemnegoe uznavania swiadectw Technolegle pomiary temperatury
Mr akredytac)i AP 201 e G il
ol 1 4 Cabiraion [aboraioy acorediied by
VDRI A I Faliafy Cenire for ACCRooVEItoN,
a pignadany fo A BLA and TLAC M4
Ihat include recognition of call
Aceradifation Mo, AP FET

SWIADECTWO WZORCOWANIA NR: PA2507022

CALIBRATION CERTIFICATE NO.

AP 201

Data wydania: 14.07 2025

Relesse date
ZGLASZAJACY BALTIC FIRE LABORATORY Sp. z 0. 0.
Applicant ul. Baniriska 8
80-209 Tuchom
MIEJSCE Guenther Polska Sp. z 0.0.
rmﬁfﬂwﬂﬂm ul. Wroctawska 27¢c
S aE 55-095 Diugoteka
NR ZAMOWIENIA ZEW.  zam. z dnia 02.07.25
Extevnal arder No.
NR ZAMOWIENIA WEW. ZS 023/07/2025
Tnterna) orfer No,
OBIEKT zi!'\"ﬂi Czujnik termoelektryczny Typ: 1x NiCr-NiAK
WZORCOWANIA i Thermocoue i
Calibration object MNon-axpendable
@:1,5mm
Kod arfykuts: 20053110 mmﬂlﬂ?: 1851220113
Articie ode ' 185122017
1851220021
1851220/24
1851220136
1851220137
1851220042
ProducentModel  Guenther
evtaciuneeiodei
DATA WZORCOWAMNIA  11-14.07 2025
Catibralion dale
RODZAJ Rekalibracja f Recalibratien
WZORCOWAMNIA
Catlibration lyps
METODA Werorcowanie zostalo preprowadzone zgodnie z procedurg QMVE.01.01 Weorcowanie
WZORCOWAMIA tarmoslamentu matndy purﬁwnawnzqwer. 30zdnia 12102021 (spracowans) na podsiawie
Caiibration method ASTM EZ220-19),
The cekbvelian bas besr pefarmed i accodance with procedure  OMYE 0107 Callbratan
of e [rarmpcaupls by the compavisan metvad ver 30 of 12 10 2021 (based on the AS T E220-17)
SPOJNOSE Swiadectwo potwierdza spojnoss wynikéw pomiardw z jednostiami miar Misdrynarndowego
POMIARDWA Ukledu Jednostek Miar [51).
Measwement traceabiity  |7F cetiicale provides imceabiy of measurement resuls o the Infernational Sysfem of Unifs (5]
NIEPEWNOSG Mizpewnosé pamiar zoslaka okreslona zgodnie z dokumaentem EA-4/02 M:2022.
FOMIARL Podane wartoici niepewnods stancwig niepewnsdel rozszerzone prey pravwdopodobienstwie

Measurement uncorainty  TPEsZerzenia ok, 5% | wspdiczynniku rozszerzens k= 2.
The measurement wacsyTaindy has bean delenmined b scoodance wefy E4-407 M 2027
The rapariad urcentainies of messweman' are shaed as e expanded incerantias cormaspondad o a
coverage prababiity of aparovimataly 55% and a coverage faslork = 2

UwWaGH Pociane wyniki wzorcowania dotycza wylgoznie waorcowanego obiekiu,
Comments Calbradian resulls apoy oniy calbrafed object
W razie watpliwoss) wazny jest aryginainy polski bekst.
If there ara any doubls. the Foilsh version shal provail
Ninigjsze Swiadectwo moze byt chazywans lub kopiowane tylko w cadodal,
Tivg cantificale may be presanfed or copied @5 a winlke document only

St

GUENTHER Ft Sp. 2 0.0, —_—

o Wclussan 5T0 Tal #8071/ B9 TR0 NP EI5-10-05-508 (RS PARIDAS MANK POLSKA S A, 6 ]

35-005 Diugoigha Fabm 88 0T S 352 T REGOK 00TIEE  PLM 36 1750 5064 0000 DI0O0 2056 G722 —

Felska o Bl - wwm g Ho ks 1 LI 1TH0 1084 Q000 000 2055 S7ET Had S FT/EIS PRABFLAKINE DNV st
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UL2167A Test 4 —internal testing

SWIADECTWO WZORCOWANLA NR:  PA2507022

CALISRATION CERTIFICATE ND.

Wiydane przez LABORATORIUM AKREDYTOMWANE Nr AP 201

Redagsed by Accredied Labarafory No. AP 201

UZYTE WZORCE | URZADZENIA POMIAROWE
Reference probes and measunng devices

WZORZEC
Reference probes
Ts 88 “C
T> 58 "C
T= 250 *C
T= 500 "C

PO 4
Pt100 7 4
PHOO ! 4
PIRR10-PHS

URZADZENIE POMIARDOWE
Measuring instrument

T= 58 "C
T=58 °C
T= 250 "C
T= 500 *C

Kaysight
Keysight
Keysight
Keysighl

ELEMENT GRZEJNY
Temperafure source
T=53 "C Fluke
T=53 "G Fluke
T= 500 “C Addilel

SPOINA ODMIESIENIA 0°C
Ciold junclion
T< 800 *C WIKA
T=500 "C WIKA

SW 4335INTBS-LWTI2025 L-R-D024
SW 44 35INTIBS-LWTIZ025 L-R-0028
166302 L-R-0021
101 2-KL-35028-24 L-T-0039
£4. 242 47180.124.2024. 33811 L-M-0013
24-F42 418040 2025 14331 L-8A-0011
4742 4180124 20242381 1 L-M-0013
TE2025 L-M-0008

ghgbokosd zanurzenia = 150 mm  L-H-0002
ghabokosd zanurzenia = 200 mm  L-H-0006
gebokodd ranerzenia = 150 mm L-H-0011
Immarsion depth

glebokodd zanurzenia = 150 mm  L-Z-0003
glebokosc zanurzenia = 150 mm  L-Z-0004

O7-04-2025
07-04-2025
28-10-2025
30-10-2025

20-10-2025
27-04-2026
20-10-2025
16-01-2026

WARUNKI SRODOWISKOWE
Environmental conditions

Temperatura oloczenia
Ambiant lemperatune

21.9+253)"C

Wilgotnose wzgledna (36,6 +53,5) %
s
Data wzorcowania: 11-14.07.2025 - o Strona 2/ 4
Calibration date Page
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

GUENTHER Polska
SWIADECTWO WZORCOWANIA NR:  PA2507022 et

CALIEBRATION CERTIFIGATE NO. e e
Wiydane przez LABORATORIUM AKREDYTOWANE Nr AP 201

Technologie pomiary lemperatery
Reieased by Accredited Labarafory Ma AP 201 : jadr L

WYNIKI WZORCOWANIA
Calibration resulls

e | TR et el Iy sl = | "REEER |
s
ra (L] ] "':'.I"cﬁ Bl
10,0 10,1 10,1 0,403 0,0 1,5 0,7
58,0 57.3 7.0 2,309 0,3 1,5 0,7 -
k | 2500 2495 2405 10,132 0,0 1,5 07 )
500,0 498,6 4999 20,642 0,3 2,0 07
50,0 8504 447 8 38,228 26 3,8 1,8
10.0 10,0 9.0 0,356 01 1.5 0.7
580 57.7 57.2 2,320 0.5 1,5 07 0o
K | 2500 | 2495 | 2495 10,134 0.0 15 07 | PAzsoT0zar
500.0 4995 4981 20,562 1.5 2.0 0.7
950.0 950.7 949.6 39,297 1.1 3.8 1.8
10,0 10,0 9.8 0,395 0.1 1,6 07
58,0 57,7 572 2,317 0,5 1,5 o7 | o osoronais
K [ 2500 2495 | 2495 10135 0.0 1,5 0.7 B
500,0 4996 498.5 20,580 21,1 2,0 07
950.0 950.8 9458 39,305 -1,0 38 1,8
10,0 10,0 9.8 0.394 0.1 1.5 0.7
58,0 577 57.4 2,329 0.3 1,5 0.7
K | 2500 | 2495 248.6 10.096 0.9 15 T R
500,0 4995 500.2 20,655 0.6 2.0 0.7
950.0 950.7 950.2 39,322 0.5 3.8 1,8
10,0 10,0 10,0 0.397 0,0 15 0.7
58.0 57,7 57.2 2,319 05 1,5 0,7
K [ 2600 | 2405 | 2486 | 10098 | 09 15 07 | FhaaoTeies
500,0 499 6 500,0 20,643 0.4 2.0 0.7
950.0 950.7 943.9 39.309 0.8 3.8 1.8
10.0 10,0 9.0 0.395 0,1 1.5 0.7
58.0 57.7 571 2.317 0.6 1.5 0.7
kK | 2500 | 2495 243.3 10.125 02 15 07| Py
200,0 498 6 493 9 20.639 0,3 2.0 0,7
950,0 9504 949.1 39.278 1.3 3.8 1.8
10.0 10,0 10.0 0358 0.0 1.5 0.7
58.0 57.7 57.1 2.316 06 1.5 0.7
K | 2500 | 2495 249.3 10.125 0.2 15 07| Tleeas
500,0 469 6 499 § 20,623 -0.1 2.0 0.7
g50,0 50,7 9477 39,224 3.0 38 1.8
Data wzorcowania: 11-14.07.2025 Strona 3/ 4
Fage
GUENTHER Folska Sp. z a0 ——— —=
WA ET G el +ARTY/ 358 T TD NP RI8-15-08-500 BN PARBAS BANK FOLSKA B4, 1= '
E5-205 Diugoiphn Fahis =3B T 352 M RAEGOM 0200253 PLM 36 1760 1088 0000 DI0D 2085 6728 e =
Poisks &y El wwm gemsthercorp KRS 1 EUR &1 1750 1084 8020 0000 2055 EPST Kod SWFT/EID: FRABPLPKNE DNV i
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Fire Laboratory

SWIADECTWO WZORCOWAMIA NR:  PA2S0TDZ2
CALIBRATION CERTIFICATE NI

Wydane przez LABORATORIUN AKREDY TOWAME Mr AP 204
Reweased by Accradiled Labovatary Mo, AF 207

UWAGI

Comments
«  Temperatura nominalng: punkt nastawy wynlkajgey z zamdwienia.

Mamnal femparalue. s6f point speciied in the arder.

=  Temperatura odniesiera; Srednia wartoss z pomiardw odczytenych z wzorca.
Rafersnce temperatung: average valve of the measunement resuls mad from the rderence shndad

#«  Temperatura obliczona: wartose temperatury obliczona na podatewie nomy ASTM E230M-23a z waroéci
mierrone) napigeia bemosiekirgcznego obiskiu
Calcufated famparatune’ fampsarafve vaiue ldedl frovm the ¢ ! Mrermovoliage of ife caibrafed objsct on MMe basis of the
ASTM EZ304-23a.

- Btgd pomiary = Temperatura obliczona - Temparaiura odniesienia
Maazuremenl amar = Caltulafed famparatine - Rafsvencs tamperalae

*  Majwickszy tad dopuszczainy: dopuszczalmy Had pomian emperatury wadiug klasy 1 wg PN EN 60584-1:2014
pkt 5.1,
faximum permisibe arpr aoconding do the Sless 1 acc fp P EN 608B4-1; 2044 point 5 1.

= Slwierdzenie zgodnosc z dang specyfikaca podjgto na podstawie zasady prosie] akceptag ILAC GB.OSR2019 w=0
TUR=3:1.
Ryzyko specyficene bednej akceptacil’ bigdnego odrucenta wynosi 50%

= Camplance with fe panciples of the simpie accepdance acoonding to fve LAC GEORR018 w=0 TUR =21, The specific rigk of a
Ialse acceplancatalse rmjection can be up fo 50%

ZGODNOSC Z WYMAGANIAMI
Conformity with requirerments

Na podstawie wszystkich wynikdw wzorcowania stwisrdzono zgodnost z wymaganiami PN-EM 60584-1:2014-04 pkt 5.1 dia
kazy 1. Conformance with PN-EN 60584-1:2014-04 pt 5.1 class 1 was found on the basis of all calibration results.

Wkonal: ) Autoryzowal:
Madle by Inzynier Laboratorium Apgroved 7-ca Kierownika Labaratorium
DNeputy Head af Labaratory
FPodpis; Podpis: et * o
Signatire Signadure f r loanna 49"
KONIECY End

Data wzorcowania: 11-14.07 2025 Strona 4.7 4
Calibealion daie Page
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SWIADECTWO WZORCOWANIA NR:

A
SN,

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

Guenther Polska Sp. z 0.0,
ul. Wrockawska 27C 55085 Diugolgka
Laboratorium wzorcujace akredytowane
2 przez Polskie Centrum Akredytacji,

e o e

x dotyczacych ) 9 iadecty
O Nr akredytacji AP 201
LNy c y fby
L Palish Contro for Accreditstion,
# sagnsdury fo EA MLA and LAC MRA
that inchode o of i

Accreditation No. AP 201

PA2507023

CALIBRATION CERTIFICATE NO.
Data wydania: 14.07.2025
Release date
ZGLASZAJACY BALTIC FIRE LABORATORY Sp. z 0. 0.
Apphicant ul. Baniriska 8
80-209 Tuchom
MIEJSCE Guenther Polska Sp. z 0.0.
WZORCOWANIA ul. Wroctawska 27c¢
Fiace of calbration 55-095 Diugolgka
NR ZAMOWIENIA ZEW.  zam. z dnia 02.07.25

External order No.

NR ZAMOWIENIA WEW.

Internal order No.

OBIEKT
WZORCOWANIA
Calibration object

DATA WZORCOWANIA
Calibration date

RODZAJ
WZORCOWANIA
Calibration type

METODA
WZORCOWANIA
Calibration method

SPOJNOSC
POMIAROWA
Measuwement traceability

NIEPEWNOSC
POMIARU
Measuwmment uncertainty

UWAGI
Comments

ZS 023/07/2025
Nazwa: Czujnik termoelektryczny Typ: 1x NiCr-NiAl/K
fisme Thermocouple Trpe
Non-expendable
@:1,5mm
Kod artykulu: 20053099 Nr fabryczny: 1821220117
= codz e 1821220120
1821220/37
Producent/Modet,  Guenther
ManufsciraiWoon
11-14.07 2025

Rekalibracja / Recalibration

GUENTHER Poliska
OUNTHER Crowp
2 sygnatariusza porozumien EA MLA | ILAC MRA M

Technologie pomiaru temparatury

Wzorcowanie zostalo przeprowadzone zgodnie z procedurg QNMVE.01.01 Wzorcowanie
termoelementu metoda pordwnawcza wer, 3.0 z dnia 12 10.2021 (opracowane) na podstawie
ASTM E220-18),

The calbration has bsen peformed in sccordance with procedurs OMVS.01.01  Cabration
of the thermocougie by the comparison method ver.3 0 of 12 10 2021 (based on the ASTM E220-18).

Swiadectwo potwierdza 5p0jnosc wynikow pomiarow z jednostkami miar Migdzynarodowego
Ukladu Jednostek Miar (SI).
The cantificate provides traceabily of measurement rasul's fo the International System of Units (V)

Niepewnosc pomiary zostafa okreslona zgodnie z dokumentem EA-4/I02 M:2022.

Podane wartosci niepewnosci stanowig niepewnosci rozszerzone przy prawdopodobienstwie
rozszerzenia ok 95% | wspdiczynniku rozszerzenia k = 2,

The measurement uncertainly has Daen gelermined ¥ accardance with EA-402 M. 2022

The reported rtainties of et are staled a3 the expanded uncertanties covrespandsd (0 &
coverage p bulty of defly 95% and a ge fackork = 2

ooy

Podane wynki wzorcowania dotycza wylacznie wzorcowanego obiektu
Cabbratan results apply only caktvated object

W razee walpliwosci wazny jest oryginalny polski tekst.

if theve are any doubd!s. the Poiish version shall prevad.

Niniejsze swiadectwo moze by okazywane lub kopiowane tylko w calosci,
This certficate may be presanted or copwd as 3 whale documeant only,

———— e —

GUENTHER Folska Sp. 2 0.0

o Wiocwsha 27 G Tol  +£8 (070 {39270 79
£5.005 Dhgowen  Faks +88 )71 /35270 7Y
Poitka

\\

NP 8951908583 BNP PARIEAS BANK POLSKA 5.4 oY
FEGON C20/U3S3T  PL 36 1750 108 020D 000 2055 6722
KRS 0

Cad B

DNV &=
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

SWIADECTWO WZORCOWANIA NR: PAZS0T023

CALIBRATION CERTIFICATE NO,

Wiydane przez LABORATORIUM AKREDY TOWANE Mr AF 201

Felpased by Accredied Laborstony

AF 3

UZYTE WZORCE | URZADZENIA POMIAROWE
Referance probes and measuring devices

WZORZEC
Reference probes
T=58 "C PH00T4 SW 4335INTIBS-LWT/2025 L-R-0024
T=58 *C  P100/r4 SW 4435/NTIBS-LWT/2025 L-R-0025
T=250 *C PHI0O0D'4 41682024 L-R-0021
T=500 *C  PIRhWOPES 1012-KL-35028-24 L-T-0033
URZADZENIE POMIAROWE
Measunng instrument
T=58 “C  Keysighi 24,242 41801242024 33811 L-M-0013
T=58 "0 Keysight A5E2024 L-4A-0009
T=250 "C  Keysight TR2025 L-a-0008
T=500 "C  Keysight TE2025 L-#1-0008

ELEMENT GRZEJNY
Temperalure source
T=58 "G Fluke
T>58 *C  Fluke
T=260 "G Fluks
T= 500 *C  Additel

SPOINA ODNIESIENIA 0 °C
Caoid junction

T2 56 “C WIKA

T=56 "C WIKA

T=260 "C WIKA

T=500 *C WIKA

glebokodt zanurzenla = 150 mm
gebokose zanurzenia = 150 mm
glebokost zanurzenia = 200 mm
ghebokodd zanurzenia = 160 mm

immersion dapth

ghgbokesc zanureenia = 150 mm
ghybokoe zanurzenia = 150 mm
ghebaokodd zanurzena = 150 mm
ghghokoss ranurzenia = 150 mm
imroersion dealh

L-H-0002
L-H-D003
L-H-0006
L-H-0011

L-Z-0003
L-Z-0002
L-2-0003
L-Z-0002

07-04-2026
O7-04-2026
28-10-2025
30-10-2025

20-10-2025
22122025
16.01-2026
16-01-2026

WARUNKI SRODOWISKOWE

Environmantal conditions

Temperatura otoczenia
Amivent famperafure

(21,8 +253)°C

Wilgotnosé wzgledna (35,6 + 53,5) %

Hurmidity

Data wzorcowania: 11-14.07. 2025
Calibration date

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
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. TEST REPORT No. TRBFL2525-2
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Fire Laboratory

GUENTHER Poiska
SWIADECTWO WZORCOWANIA NR:  PAZE0TOZ3 v 3 3 GURTHER Gomeg
CALIBRATION CERTIFICATE NO. m
Wilydane przez LABORATORIUM AKREDY TOWAME Nr AP 201

Technologis pomiar temperatury
Feleased by Accrediled Laboraiary Mo AP 207 1

WYNIKI WZORCOWANIA
Calibration results
B TERPERRTLR TRERTONE TERD FOVIARD | WAIWIEAREY | MEFEWREAT [
51:!-:; AERIRALNE GLIM:;::‘: DELICION, m;‘;‘n‘:l‘vm nnlu"::-uu nml.gta'gm_w lu?i::ﬁz camments
[ Memina (=1 d b iy Muvimasm vercerininty
e
T ] e rar] Cor]
10,0 10,0 10,0 0,368 0.0 1.5 0,7
58,0 57,7 a7.4 2329 0.3 1.6 07
K | 2500 | 2507 [ 2601 10,167 06 15 TR i
500,0 4996 4996 20,627 0,0 2,0 0,7
950,0 50,8 9499 39,312 0,9 3.8 1,8
10,0 10,0 10,0 0,397 0.0 15 0,7
58,0 577 574 2,330 03 15 0.7
K [ 2500 | 2507 | 2503 | 10166 | 04 | 15 0.7 | Mrigoray
500.0 4996 499.2 20,612 0.4 2,0 0.7
950.0 950.8 949.0 39,276 1.8 38 1.8
10,0 10,0 10,1 0,402 0.1 1,5 0.7
58,0 57,7 57,3 2,322 0.4 1,5 0.7
kK | 2500 2455 248 4 10,088 1.1 1.5 07 | FAzsorezss
500.0 499 6 4976 20,541 2.0 2.0 0.7
950.0 950,38 947.7 39,224 -3,1 3.8 1.8
UWAGI
Comments

«  Temperstura nominalng: punkt nastawy wynikajacy 2 zamdwienia.
Nomiral lemperaiuee: Sef Do Speciled in e erder

«  Temperatura odniesiania: srednia wartodd z pomiardw cdezytanych 2 weonca.
i 2 T i g vaive of e maessanament resuils read from the referamca sfandandg

«  Tempaerstura obliczona: warogs temperatury obliczona na podstewie nonmy ASTM E230M-238 z wartodci
Zrmierzone| naplgca lermoslekirycznegn obekbu,
Calowiated femparative: fempsratve valve caltwated from e messured Mamovolage of e callvated otyect on fhe hasis of the
ASTM E230M-73a

«  Bigd pomiaru = Tempaerature cbliczena - Tempergtura odnlesienia
Measurement smor = Cakculated femperatun - Rafeence mperahys

»  Majweksey biad dopuszczainy: dopeszozalny blgd pomiare temparatury wadbug klasy 1 wg PN EN G0584-1:20174
phkt 5.9,
AMaximum parnissihip arvor accarding o the CUase 1 a00 to PA EN SOSE4-1° 2074 point 5 1

«  Shwierdrenie zgodnoscl z dang spacyfikac]a podjsto na podstewie zasady prosie] akceptacl ILAC GA:082015 w=0
TUR=3:1.
Ryzykn spacyficzne bigdnaj akceptacii' blednego odrzucenia wynosi 50%,

o Compkaace with e prncipies of the STME SCCEnlEns acoanding i e (LAC GEOSEZOTE w=0 TUR =31, The speciic (3R of &
false accapiancafalie rajeclion cen be ua fa 50%

ZGODNOSC Z WYMAGANIAMI

Conformity with requirements

Na podstawie wizystkich wynikdw wrorcowania stwierdzono zgodnosc z wymaganiami PN-EN B0524-1:2014-04 pkt 5.1 dia
klasy 1. Conforrmance with PN-EN 60:584-1:2014-04 pt 5.1 class 1 was found on the basis of all calioration results,

‘Wikonak: Autaryzowat
Made by Inzygnier Laboratorium Approved
tebaratany Epgineer
Podpis: o7 =k ™
Sc';'m,'s dr ini. Grykafowska ;‘;ﬁgﬁﬂ
KOMIEC! End
Data wzorcowania: 11-14.07.2025 Strona 3/3
———Catbmigosie N :
— e
GUENTHER Falska Sp, 7 0.0, —_—
WiuchewskaZT G T, 48 00T £352 7070 M IRS-T-00-30  BA PARIBAS BANK POLSHAS A g,
:u-mamm Fats 448 |0} 71 1238 70 O FEGON 0207263 FLK 36 171 506 4 0500 D004 N38 6122 Sy E—— W
Poiakn i e o KRS | ELIR &1 TS0 1054 030 0000 B055 B757 Ked SMFTEIC: FRADFLAKIKE ] R
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

(&) GUENTHER Poiska

e bt o 10 GUNTHER Group

Guenther Polska Sp.z 0.0

ul, W ka 27C 55.095 Diugole

Lab -

A przez Polskie Centrum Akredytacji,

Patsen Coanrmiw ~
— M sygnatariusza porozumien EA MLA | ILAC MRA e SO SRS
= X dotyczacych wzajemnego u ia Swisd Technologie pomiary temperaty
NN Ne akredytacji AP 201 Doy - G e
AN a fr : Vi
Dol fitraiien ieberstoy by
DWN’EAMAMWMAM
that include af calibralit £

AP 201

SWIADECTWO WZORCOWANIA NR:

Accreditation No, AP 207

PA2505037

CALIBRATION CERTIFICATE NO.
Data wydania: 26.05.2025
Release date
ZGLASZAJACY BALTIC FIRE LABORATORY Sp.z 0. 0.
Appticant ul. Baniriska 8
80-208 Tuchom
MIEJSCE Guenther Polska Sp. z 0.0,
WZORCOWANIA ul. Wroctawska 27c¢
Piace of calibration 55-095 Diugoteka
NR ZAMOWIENIA ZEW,  Zam. z dnia 09.05.2025
External order No.
NR ZAMOWIENIA WEW.  ZS/105/05/2025
Irternal order No.
OBIEKT Nazwa; Czujnik termoelektryczny Typ: 1xNiCr-NiAlIK
WZORCOWANIA s Thermocoupie Tipe
Calibration object Non-expendable
@:1,5mm
Kod artykutu: Producent/Modelk:
Aw:;vw 20053105 e Guenther
DATA WZORCOWANIA 22052025
Calibration date
RODzAJ Pierwotne / Initial
WZORCOWANIA
Caliration type
METODA Wzorcowanie zostalo przeprowadzone zgodnie z procedurs QMVS.01.0% Wzorcowanie
WZORCOWANIA termoek meatodg pord zawer. 3.0 zdnia 12.10.2021 (opracowanej na pedstawie
Calitration method ASTM E220-19),
The calbration has been performed o accordance wilh QMY 01.01 Calbration
of the pie by the camp method ver. 3.0 of 12152021 (basad on the ASTM £220-15).
SPOJNOSCE Swiadectwo potwierdza spGjnosé wynikéw pomiaréw z jednostkami miar Miedzynarodowego
POMIAROWA Ukladu Jeanostek Miar (S1)
Measurement traceability ~ The certiicate providss traceabilty of rasuits to the Infamational System of Units (51),
NIEPEWNOSC Niepewnosé pomiaru zostata okreslona zgodnie z dokumentem EA-4/02 M:2022,
POMIARU Podane wartosci nispewnosci stanowia niepewnosci rozszerzone przy prawdopodobisnstwie
Measurement uncertainty  0ZS2erzenia ok. 95% i wspolczynniku rozszezenia k = 2,
The riainly has besn ined in with EA-4/02 M. 2022
The repartad es af are stated as the expanded uncertainties carrasponded fo a2
e probabulty of appre ly 95% and a ge factark = 2
UWAGI Podane wyniki wzorcowania dotycza wylacznie wzorcowanego obiektu.
Comments Caltvation resuls apply only caibrated object,

W razie watpliwess wazny jest oryginainy polski tekst

I thers are any doubis, the Palish version shal prevail

Niniejsze swiadectwo moze byc ckazywane lub kopiowane tylko w calosal.
This carificate may be presanted or capied 35 3 whole document only.

GUENTHER Polska Sp 2 ¢c.0

Ul Waclawss 27C ol B (8714382 30 YO
55-065 Diugoipha Faks #4871 /3627071

S

Strona

>, ST ;
c DNV &nis

SA

HLGON D207@801  PL 36 1744 1064 G020 G030 2068 6722 .
| KRS 2000300821 EUF 61 1750 1064 0200 0000 2053 6757 Kad SWIFTUTHG. PPASIPLPRXKX
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

SWIADECTWO WEZORCOWANLA NR: PA2505037
CALIBRATION CERTIRICATE NOL

Wydane przer LABCRATORIUM AKREDYTOWANE Ne AP 201
Ralagsed by Accradied Laboratory Mo AP 201

UZYTE WZORCE | URZADZENIA POMIAROWE
Reference probes and measuring devices

WZORZEC
Reference probes
Ts 58°C PHOD/4 SW 4435NTIBS-LWT/2025 L-R-0025 OF-04-2026
T= S8°'C  PRh10-PYS PAZ411069/1 L-T-0040 19-11-2025
URZADZENIE POMIARDWE
Measuring instrument
Keysight Za-Fa2 4180402025 14331 L-0-0011 27-04-2026
ELEMENT GRZEJNY
Tampearature source
T 58°C Fluke ghebakodd zanurzenia = 160 ram  L-H-0002
T=58'C  Fluke gigbokoss zanurzenia = 200 mm  L-H-0006
T=S0PC  Additel ghebokodé zanurzenta = 150 mm L-H-0011
immarsian depth

SPOINA ODMIESIENIA © *C
Cold junciion
WA, glebokodt zanurzenia = 150 mm  L-Z-0004
immarsion cepth

WARUNKI SRODOWISKOWE
Environmantal conditions

Temperatura ctoczenia (23,5 + 24,5) "C
Amibient temperalure

Wilgotnoss wzgledna (29,1 + 34,7) %
Hurmidity

Data wzorcowania; 22,05,2025
Cailbrathon dale

Page 65 of 79

THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
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GUENTHER Polska

SWIADECTWO WZORCOWANIA NR:  PA2ZS0S037 rrarstes o 1 GONTHER Sreup
CALIBRATION CERTIFICATE MO M
Wydane przez LABORATORIUM AKREDYTOWANE Mr AP 201

Technologie pomiary tamparaty

ury
Relaased by Accredited Laboratory Mo AF 207 Migzawndn Madre , Corby o

WYHNIKI WZORCOWANIA
Calibration results

Towan TEMPERR TR, TNERTOIE BLAD PONUED | WASNERSE? | WEFEWRGES AT
TYF Twrpanruce WAPIECIE Mear.ramear nLAD PORALAREL Commane
S NOMRALNS TORIERIEN L DELCEORA, TERMOELEKTRYCINE irrar COPUSECINNY A Tt
e MarEd Ftarenie Cubzainied Thasmzvalage [ ancasiainy
e
&) [T ] CX ]
10,0 10,0 97 0,387 0,3 1,5 0,7
58,0 57,4 572 2318 0,2 1,5 0,7 \a51220020
K 250,0 249 4 243 0 10,111 0,4 15 0.9
500,0 499 3 499 4 20618 0,1 2.0 0,8 PAZS0S03TH
850,0 950,56 9495 38,292 13 38 1.6
10.0 10,0 a7 0,387 -0.3 15 D7
« 58,0 57.4 57,2 2,319 -0,2 15 0,7 "
250,0 249 4 2487 10,058 -0,7 1.5 0.9
500,0 499 3 498 8 20,555 -0.5 2,0 0.9 PAZS03037.2
850,0 950,86 949 4 39,289 14 38 16
10,0 10,0 9.8 0,390 -0,2 15 0.7
58,0 57,4 57,2 2,319 0,2 15 0,7 .
K 250,0 249 4 2492 10,121 02 15 0,8
500,0 499 3 500,0 20,647 07 20 0,9 PAZS0S0GTR
950,0 550,56 949 3 38,285 5 38 16
10,0 10,0 9.8 0,389 0.2 15 07
58.0 57,4 57,3 2,372 0,1 15 07 S——
K 250,0 249 4 248 6 10,088 08 1,5 09
500,0 489 3 498.7 20,580 08 2.0 0,9 PAZS0503T4
4950,0 4508 849 3 35,285 -15 38 16
10.0 10.0 g8 0,289 02 15 0.7
58,0 57,4 57,2 2,321 02 15 07| 1saizzmmt
K 250,0 249 4 2493 10,123 0.1 15 0.9
500,0 498 3 5001 20,652 0,8 20 0% PAZS0S03715
950,0 G50 8 9497 38,301 .1 38 16
UWAGI
Comments

= Temperatura nominalna: punkt nastawy wynikajgcy z 2amdwisnia.
Namained bamparature saf point specified in the arder.

*  Temperatura cdnesienia; srednia warto$é z pomiardw odczytanych z wzorca.
Raference lempevalure. avevage value of the measurement reswts read fram e reference standand

+  Temperatura obliczona: wartosc termperstury cbliczone na podstawie normy ASTM E230M-23a z wanosd
Zmierzone| napiecia fermoslekiryeznego obiekiy,
Calouiated lRmperalung; Bmperalung vaue saloulamed from e maasured tharmovaiiige of the caibrafed object an the basis of the
ASTM EZ300W-238,

- Blad pomian = Temperatura obiiczona - Temperatura odniesienia
Measuramant aror = Caituisieg emperaluee - Relrancs Bmparsiine

+  Najwighszy blad dopuszezalny: dopuszezainy biagd pormiary lemperatury wediug normy Klasy 1 wg PN EN 60584-
12014 pki 51
aximunm permiasitie o accoriing fo the Class 1 ace da PN N S0524-1: 2004 paint 5 1.

+  Stwierdzenle zgodnods 2 dang specyfikaci podjeto na podsiawie zasady prostej akceptaci ILAC GEB:09/2019 w=0
TUR=31,
Ryzyko specyficzne bledne] akceptac)l biednego adrzucenia wynosi 50%.

. Compliance with he prircipes of he Simpla accaplance accoroing i the ILAC GEOA20E w=0 TUR =31 The specific risk of a
Failge scceptancefales refaciion can be up o 50%

Data wzorcowania: 22.05 2025 Strona 374
e e T —— Page
GUENTHER Polska Sp. z 0.0 T — BT EEEESSS
ul Wirockwalea 37 5 Tl 4480 38290 T WIPES.1906.560  ENP PARIELAS EWKK POLEKA B A E
S5-005Dlupolgkas Fass +4B 471 A IGET0 T REGON DZUT028T  FLNIE 1750 1064 0000 0000 2085 6732 Ty —
Fotsha s - e pl ELA 61 1750 0654 0000 D00DEN5E B75T Hod SWIFTEIC: FRABRLPKIN DMV s
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
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. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

SWIADECTWO WZORCOWANIA NR: PA2505037
CALIBRATION CERTIFICATE NO.

Wydane przez LABORATORIUM AKREDYTOWANE Nr AP 201
Released by Accredided Laboratory No. AP 201

ZGODNOSC Z WYMAGANIAMI
Conformity with requirements

Na podstawie wszystkich wynikdw wzorcowania stwiardzono zgodnoéé z wymaganiami PN-EN 60584-1:2014-04 pkt 5.1 dia
klasy 1. Conformance with PN-EN 60584-1:2014-04 pt 5.1 class 1 was found on the basis of all caiibration results.

konat: 1 Autoryzowat:
WMaydeby 'n?q:'e':: ‘:_g m* Appmrvyzed Llarownik Laboratorium
5, Nepd of Loborgtory
Y
Podpis: mgr [f2) Tomasz Stocki Podpis: L ke

Signature Signature mgr ink. Elwira Stocl

KONIEC/! End
Data wzorcowania: 22.05.2025 Strona 4 /4
Calibration date Page
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IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.



L

Baltic

Fire Laboratory

PCA

Pausce Conraem
Ansgsanaca

SWIADECTWO WZORCOWANIA NR:

-‘\“I“I‘:,

TEST REPORT No. TRBFL2525-2
UL2167A Test 4 —internal testing

Guenther Polska Sp. 2 0.0.
27C 65-095 D

GUENTHER Poiska

aritar o 10 OENTHER Groug

e et

Technologie pomiaru temperatury

ul,

Lab Ch !
przez Polskie Centrum Akredytacji,

sygnatariusza porozumien EA MLA | ILAC MRA

dotyczaeych

Nr nkmtp AP 201

L Y
Polixh Cevire for Accredilatian,
ammlotﬁmmmm
that inciude jon of cali
Accreditanon No, AP 201

PA2505038

CALIBRATION CERTIFICATE NO.
Data wydania: 26.05.2025
Release date
ZGLASZAJACY BALTIC FIRE LABORATORY Sp.z 0. 0.
Applicant ul. Baninska 8
80-209 Tuchom
MIEJSCE Guenther Polska Sp. z 0.0.
WZORCOWANIA ul. Wroctawska 27¢
Place of calibration 55-095 Diugoleka
NR ZAMOWIENIA ZEW.  Zam. z dnia 09.05.2025
External order No.
NR ZAMOWIENIA WEW.  ZS/105/05/2025
Internal order No.
OBIEKT Nazwa: Czujnik termoelektryczny Typ: 1xNiCr-NiAIK
WZORCOWANIA e Thermocouple Type
Cafibration object Non-expendable
B:1,5mm
Kod artykuly: ProducentModel:  Guenther
A1m.¢:’do 20033099 Manuacharsr IR
DATA WZORCOWANIA 22052025
Calibration date
RODZAJ Pierwetne / Initial
WZORCOWANIA
Callbration type
METODA Wzorcowanie zostalo przeprowadzone zgodnie z procedurg QMVS.01,01 Wzorcowanie
WZORCOWANIA termoelementu metoda pordwnawceza wer, 3.0 2 dnia 12.10.2021 (opracowanej na podstawie
iorati ASTM E220-19).
CaRtearion Mo The calbvaton has bean performed in accomance with s OMV9010! Calbration
of the thermocoupe by the companson method ver. 30 of 12,10, 2021 {based on the ASTM E220-15),
SPOJNOSCE Swiadectwo potwierdza spojnosc wynkow pomiarow z jednostkamé miar Migdzynarodowege
POMIAROWA Uktadu Jednostek Miar (S1),
Measurement traceability The cenificate prowces iraceabdily of measurement results fo the nlematonal System of Unis (S))
NIEPEWNOSE NiepewnosC pomiary zostala okresiona zgodnie z dokumentem EA-4102 M:2022,
POMIARU Podane warloéci niepewnosci stanowig niepewnosci rozszerzone przy prawdopodobienstwie
uncertai rozszerzenia ok 85% i ws noku rozszerzeniak = 2,
oRmonL -y The measurement .x,pgzym i L with EA-402 18- 2022
The reported uncertainbas of measurement ave stafed as the axpandad uncermanlies corresponded o @
covarage probablty of approximately 95% and a coverage facfork = 2
UWAGI Padane wyniki wzorcowania dotyczg wylgcznie wzorcowanego obiekty.
Comments Calbration resulls apply only cabbrafed obyect
W razie watpliwosci wazny jest oryginalny poiski texst
If thare sre any doubls, the Polish version shal prevail
Ninlejsze $wiadectwo moze byc okazywane lub kopiowane tylko w calosc
Tis cartificale may be presented or coped 55 @ wholg cacument only.

GUENTHER Palska Sp. 2z 0.0

U WMk ZTC Tl +4BERT1 /357970
55268 Diugoyhe  Fees <48 479 /360 7074
Priska ypienthmccom o

\\_g;_"llﬁm

NI 35.10.06.590  ENP PARBIAS BANKPOLSKA S A s
AEGON DITI2A3 PN 36 1750 1084 0030 DE00 2065 6722
i KAS000300821  EUR 61 175] %64 0003 0000 2055 6757 Kod SWIFT/EIC: PPABFLPKICOC

DNV &
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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SWIADECTWD WZORCOWANIA NR:  PA2505038
CALIBRATION CERTIRICATE ML,

Wydane przez LABORATORIUM AKREDYTOMWANE Nr AP 204
Raigaped by Accredfed Laboratory Mo AP 207

UZYTE WZORCE | URZADZEMNIA POMIAROWE
Referance probes and measuring devices

WZORZEC
Reference probes
T= S8°C PHi00/4 SW 44035 INTIBS-LWT2025 L-R-0025
T> BE'C  PIRRID-PYS PAZ411068M1 L-T-0040
URZADZEHNIE POMIAROWE
Measurng nstrurmend
Kaysight Z4-T42. 4180402025 14331 L-M-0011
ELEMENT GRZEJNY
Temperalure source
T=58°C  Fluke tebokodd ranurzenia = 160 mm  L-H-0009
T=58"C  Fluke glebokosc zanurzenia = 200 mm  L-H-D0DE
T=500°C  Additel glebokodd zanwrzenia = 150 mm  L-H-0011
mmarsion dapth

SPOINA QDNIESIENIA 0 °C

07 -04-202G
18-11-2025

27-04-2025

Caild function
WIKA giebokodd zanurzenia = 150 mm L-Z-0004
Immevsion depth
WARUNKI SRODOWISKOWE
Environmential conditions

Temperatura ctoczenia (23,5 =24.5)°C
Ambiant femparative

Wilgotnoss wzgledna {201 =371 %
Humitlity

Data wzorcowania: 22.05.2025
Calbralion date
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
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. TEST REPORT No. TRBFL2525-2
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Fire Laboratory

GUENTHER Polska

SWIADECTWO WZORCOWANIA NR:  PA2505033 o i )

CALIBRATION CERTIFICATE NO. —_— e,

Wydane przez LABORATORIUM AKREDYTOWANE Nr AP 201 Sl

Technologie pomiaru temperatury
Aefeased by Accregied Laboratoy Mo 4F 201 b e . Dk : kA

WYNIKI WZORCOWANIA
Calibration resulls

T TENPEERTUNA TRIEREOHE, BLAD FOMUES | HRJWERBEY | RIESRARGES ARG
Sr:;i PO A LR D;mm DRUCTONA TEIIC:‘::EIE!E\‘G[I.E Hﬂ:':"ﬂr m\:{aﬁgﬂ.h\' mﬂ e
e Mo o ] Catiatated WWP wm:"ﬂtﬂ?fj:‘# umcaiarily
T I IE] 5 PLT 6]
10,0 10,1 9.8 0,389 0,3 1,5 0.7
58,0 57,4 571 2314 03 1.5 0.7 s
K 250,0 2494 2489 10,108 .05 1,5 0.9
500,0 495,3 4955 20,624 02 20 0.8 BASSCS0as
850,0 951, 1 950, 1 39,319 -1,0 38 15
10.0 10,1 a8 0,389 0.3 1,5 0.7
‘ 58,0 574 571 2317 0,3 1,5 0.7 -
250,0 240 4 2489 10,110 0,5 1,5 0.9
500,0 4903 408 4 20,58 -0,9 2.0 09 PAZ2305038/2
950,0 551, 1 9409 39,310 1,2 3.8 16
10,0 10,1 &8 0,362 0.3 1.5 07
58,0 57.4 57.1 2318 0.3 1,5 07 P
K 250,0 2494 2485 10,082 0.4 1,5 09
500,0 499 3 408 0 20,561 13 2,0 0.9 PAZI0S038/2
950,0 851,71 949 6 39,297 A5 38 16
10,0 10,1 I 0,382 -0.3 1.5 0.7
58.0 574 57.2 2,319 0.2 15 07 | yszrzeom
K 250,0 249 4 245 1 10,119 0.3 15 0.9
500,0 4893 4998 20,634 0,5 2,0 09 PAZS0S0324
9500 5511 8501 35318 1.0 3B 16
10,0 10,1 98 0,391 -0.3 1,5 07
580 57.4 57,2 2,318 0.2 15 07 -
K 250,0 2494 2491 10,116 03 15 0,9
500,0 4993 4935 20,625 0.2 20 08 PAZS0S0385
950.0 9511 850,0 30312 11 3B 16
UWAGI
Commeants

«  Tempsratura nomineing: punkt nastawy wynikajgcy = zamdwienia.
Nominal lemparafive sef pormt spaciied i M orer,

«  Temperatura odniesienia: Srednia warost z pomiardw cdozytanych z wrora,
Srdgrence lemperatung: average vae of the measuremant nesuits read fom the reference standard,

« Temperaturs obliczona: wartoéd temgeratury obliczona na podstewia normy ASTM E2Z30M-23a z warlosci
Zmierzong] Napigcia termoslektrycznago obiskiu,

Calcvlaled famperature. famperatuns vilee calculaled from e measured Menmovolage of the caftvaled object on the basis of e
ASTR E2300-23a

«  Blad pomiary = Temperatura obliczona - Temperatura cdnesienia
Measuremenl arror = Caiculated lempersiure - Referance emparafie

v Majwigkszy blad deguseczalny: dopuszczalny bigd pormiary temperalury weddug nonmy kissy 1wg PN EN B0584-
12014 pht 5.1.
Maximum permissibie aror accovoing fo fhe Class 1 ase fo PN EN S0584-1: 204 polal 5.7

»  Stwierdzenie zgodnoéci z dang specyfikaciy podigto na podstawie zasady proste) akceptaci ILAC GR-002019 w=0
TUR=3:1.
Ryzyko specyficzne bledne) akoeptaci' ednego odrzucenta wynos! 50%.

& Complance with the principles of Ing simple accapfance accomding fa the ILAC GROX2019 w=0 TUR =31, The spacilic fik of a
false accepfanceTaise reection can he up b S0

Data wzorcowania: 22.05.2025 Strona 3 /4
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.



. TEST REPORT No. TRBFL2525-2
./‘ Baltic UL2167A Test 4 —internal testing

Fire Laboratory

SWIADECTWO WZORCOWANIA NR: PA2505038
CALIBRATION CERTIFICATE NO,

Wydane przez LABORATORIUM AKREDYTOWANE Nr AP 201
Released by Accredited Labaratory No. AP 201

ZGODNOSC Z WYMAGANIAMI
Conformity with requirements

Na podstawie wszystkich wynikéw wzorcowania stwierdzono zgodnodé z wymaganiami PN-EN 60584-1:2014-04 pkt 5.1 dla
klasy 1. Conformance wih PN-EN 60584-1:2014-04 pt 5.1 class 1 was found on the basis of all calibration results.

Wykonat: Autoryzowat: L
Made by Inzynier Laboratbfium Approved Klerownlk Laboratoriun
loboro ¢ and of Labaratory
o s miva SL Uy
Podpis: mgr in{fomasz Stocki gm mEr Inz. Elwira Stocka
KONIEC! End

Data wzorcowania: 22.05.2025 Strona 4/4
Calibration date Page
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THE REPRODUCING OF THE REPORT IS PERMITTED ONLY IN FULL.
IN OTHER CASE, WRITTEN APPROVAL OF THE CONTRACTOR SHALL BE GIVEN.
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