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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 

Schadenverhütung (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. AP09 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 

Maximum number of smoke sensors in the system 10 

Maximum number of smoke sensors in a series 

chain 

2 

Maximum number of scanning water mist nozzles at 

the same time 

6 

Maximum number of water mist nozzles per zone 3 

Zones per sensor 2 zones 

Maximum sensor cable length 90 m (295.27 ft) 

Maximum data cable length 80 m (262.47 ft) 

Maximum high-pressure water pipe length 60 m (196.85 ft) 

Maximum high-pressure water pipe length from the 

pump to the furthest water mist nozzle 

30 m (98.42 ft) 

Maximum sounder cable length 90 m (295.27 ft) 

Room Temperature Above 4°C (39.2°F) and 

below 44°C (11.2°F) 
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Figure 2-1: Plumis Automist System Diagram [12] 

 

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 

Temperature Requirement 1  

(Flashover Prevention) 

The maximum temperature 3 inches (76 mm) below 

the ceiling at the center of the room shall not exceed 

600°F (316°C). 

Temperature Requirement 2  

(Life Safety) 

The maximum temperature at the location 63 inches (5 

feet 3 inches, 1.6 m) above the floor as illustrated in 

Figure below shall be permitted to exceed 200°F 

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

Temperature Requirement 3  

(Life Safety) 

The temperature at the location described in (b) shall 

not exceed 130 °F (54 °C) for more than any 

continuous 2-minute period at only one of the two 

locations. 

Temperature Requirement 4  

(Flashover Prevention) 

The maximum ceiling material temperature 0.25 

inches (6 mm) behind the finished ceiling surface 

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. 

 

Figure 3-1: Small Room Nozzle Locations 
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Figure 3-2: Small Room Test Enclosure Configuration 

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

1. Fabricated sofa with Plywood. 

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

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

4. Cooking oil. 

5. A fabricated sofa in the center of the room. 

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. 

 

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. 

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 

with plywood on the walls 

Far None Small  

(14’8” X 26’3”) 

4 UL 2167 simulated furniture 

with plywood on the walls 

Near None Small  

(14’8” X 26’3”) 

5 UL 2167 simulated furniture 

with drapes on the walls 

Far None Small  

(14’8” X 26’3”) 

6 UL 2167 simulated furniture 

with drapes on the walls 

Near None Small  

(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 

with plywood on the walls 

Far Far from Nozzle Small  

(14’8” X 26’3”) 

11 UL 2167 simulated furniture 

with plywood on the walls 

Near Far from Nozzle Small  

(14’8” X 26’3”) 

12 Fabricated sofa with Plywood 

in Room Center 

Far Short 

Wall 

None Small  

(14’8” X 26’3”) 

13 Fabricated sofa with Plywood Far None Large 

(18’ X 38’) 

14 UL 2167 simulated furniture 

with plywood on the walls 

Far None Large 

(18’ X 38’) 

15 Fabricated sofa with Plywood Far Far from Nozzle Large 

(18’ X 38’) 

16 UL 2167 simulated furniture 

with plywood on the walls 

Far Far from Nozzle Large 

(18’ X 38’) 

 

3.2 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 
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The configuration of the thermocouples for each test are shown in Figure 3-6. 

 

Figure 3-6: Test 251126-3 & 251126-4 Thermocouple Configuration 
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The test setup for the Baltic Fire Lab testing is shown in Figure 3-7. 

 

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  

Event 

Operation Sequence Time (seconds) 

UL 2167A Baltic Fire Laboratory  

Test 1 1,3 Test 2 1,4 Test 3 2,3 Test 4 2,4 Test 8 1,3 Test 10 1,3 Test 10A 2,3 Test 251126-3 2,3 Test 251126-4 2,3 

Smoke detector 

operation time (nozzle 

scanning start time) 

0:28 0:30 1:29 1:37 0:27 0:32 1:30 
0:50 

(1:50) 

1:16 

(2:16) 

Pump start 0:41 2:11 1:36 1:46 0:43 1:39 1:40 
0:58 

(1:58) 

1:24 

(2:24) 

Nozzle discharge start 1:04 2:33 1:57 2:05 1:05 2:00 2:00 
1:18 

(2:18) 

1:45 

(2:45) 

Test duration 30:41 32:11 31:37 31:47 30:44 31:39 31:40 
30:58 

(31:58) 

32:24 

(32:24) 

1. Fuel Load: Fabricated sofa with plywood covering the wall 

2. Fuel Load: UL 2167 simulated furniture with plywood 

3. Nozzle Location: Far Wall 

4. Nozzle Location: Near Wall 

Table 4-2: Time Differences for Tests 

Time Difference 

Operation Sequence Time (seconds) 

UL 2167A Baltic Fire Laboratory  

Test 1 1,3 Test 2 1,4 Test 3 2,3 Test 4 2,4 Test 8 1,3 Test 10 1,3 Test 10A 2,3 Test 251126-3 2,3 Test 251126-4 2,3 

𝛥𝑡𝑑𝑒𝑡−𝑠𝑡𝑎𝑟𝑡 0:28 0:30 1:29 1:37 0:27 0:32 1:30 0:50 1:16 

𝛥𝑡𝑝𝑢𝑚𝑝−𝑑𝑒𝑡 0:13 1:41 0:07 0:09 0:16 1:07 0:10 0:08 0:08 

𝛥𝑡𝑛𝑜𝑧𝑧𝑙𝑒−𝑝𝑢𝑚𝑝 0:23 0:22 0:21 0:19 0:22 0:21 0:20 0:20 0:21 

1. Fuel Load: Fabricated sofa with plywood covering the wall 

2. Fuel Load: UL 2167 simulated furniture with plywood 

3. Nozzle Location: Far Wall 

4. Nozzle Location: Near Wall 
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Table 4-3: Maximum Temperatures Recorded for Tests 

Thermocouple 

ID# 

(Baltic) 

Location 

(Baltic Test) 

Temp. Criteria 

[ºF] 

(Baltic) 

Maximum Ceiling Temperature [ºF] / (Seconds Above Temperature Criteria) 

UL 2167A Test # 

 

Baltic Fire 

Laboratory Test # 

Where Height 1 1,3 2 1,4 3 2,3 4 2,4 8 1,3 10 1,3 10A 2,3 251126-3 2,3 251126-4 2,3 

Tc #1 

(Tc #7/21) 
Above fire 

Imbedded above 

ceiling tile 

(3 inches below 

ceiling) 

<500ºF 

(<600ºF) 
126 105 117 111 100 94 138 251 199 

Tc #2 

(Tc #1/15) 

“First 

Sprinkler” 

5 feet 3 inches 

above test room 

floor 

200ºF 

>130ºF <2 min. 

166 

(100 s) 

136 

(44 s) 
128 

144 

(57 s) 
103 109 

136 

(17 s) 
93 93 

Tc #3 

(Tc #2/16) 

“First 

Sprinkler” 

3 inches below 

ceiling 
<600ºF 367 218 200 222 122 135 273 147 153 

Tc #7 

(Tc #3/17) 

Centred 

on room 

5 feet 3 inches 

above test room 

floor 

<200ºF 

>130ºF <2 min 

Not 

Taken 

Not 

Taken 

Not 

Taken 

Not 

Taken 
104 107 

158 

(67 s) 
110 108 

Tc #6 

(Tc #4/18) 

Centred 

on room 

3 inches below 

ceiling 
<600ºF 310 178 180 193 138 131 205 156 153 

(Tc #5/19) 
“Second 

Sprinkler” 

5 feet 3 inches 

above test room 

floor 

<200ºF 

>130ºF <2 min 

Not 

Taken 

Not 

Taken 

Not 

Taken 

Not 

Taken 

Not 

Taken 

Not 

Taken 

Not 

Taken 
112 99 

Tc #4 

(Tc #6/20) 

“Second 

Sprinkler” 

3 inches below 

ceiling 
<600ºF 268 163 175 186 126 127 198 125 133 

Tc #5 
“Doorway 

location” 

3 inches below 

ceiling 
<600ºF 265 167 180 191 136 138 212 Not Taken Not Taken 

1. Fuel Load: Fabricated sofa with plywood covering the wall 

2. Fuel Load: UL 2167 simulated furniture with plywood 

3. Nozzle Location: Far Wall 

4. 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. 

 

Figure 4-1: UL 2167A Test 1 Data 

 

Figure 4-2: UL 2167A Test 2 Data 
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Figure 4-3: UL 2167A Test 3 Data 

 

Figure 4-4: UL 2167A Test 4 Data 
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Figure 4-5: UL 2167A Test 8 Data 

  

Figure 4-6: UL 2167A Test 10 Data 
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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 140ºF (failure criterion is 500ºF) during 

any test, none of the thermocouples 3 inches below the ceiling exceeded 400ºF (failure criterion is 600ºF) 

in any of the tests, and none of the thermocouples at 5.25 feet AFF exceeded 200ºF (failure criterion is 

200ºF) and none of the thermocouples exceeded 130ºF 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. 

 

Figure 4-8: Test 251126-3 Recorded Temperature Results (Graph is in Celsius)  

 

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 300ºF (failure criterion is 600ºF) in either 

of the tests, and none of the thermocouples at 5.25 feet AFF exceeded 115ºF (failure criterion is 200ºF) 

and none of the thermocouples exceeded 130ºF 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. 

+ A redundant 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,  

    
Jarred Druzynski, MS  Kelly Opert, PE 

Associate  Engineering Manager 

jarred.druzynski@jensenhughes.com  kelly.opert@jensenhughes.com 
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Appendix A. Baltic Fire Laboratory Accreditation 
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Appendix B. Baltic Fire Laboratory Certificates 
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Appendix C. Baltic Fire Laboratory Testing – Calibration 
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Appendix E – instrumentation list 
POS. Description Manufactur

er 
Model Serial no. Calibrated 

date 
Cert no. 

BFL13 Current meter National 
Instruments 

NI 9203 1CA668F 11.07.2024 2604/2024/E 

BFL24 Anemometer Testo Testo 440 83508081 03.02.2025 42/A/25 

BFL28 Moisture meter / 
Hygrometer / 

Thermometer (wood) 

Testo Testo 606-2 38782986/1021 23.08.2024 5011-KL-V0042-24                             

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 
Hauser 

Promass F300 RA074602000 11.06.2025 20250611_F1_01 

BFL117 Climatic chamber - - - 05-06.06.2025 182/6/25 

BFL120 Manometer Gesa MD0906 2206201176750 13.06.2025 1061/2025/3 

BFL140 Thermostatic 
chamber 

WAMED SUP-200G - 17.11.2025 848/11/25 

BFL141 Balance Radwag WLC 30/F1/R 856846 11.10.2025 13817/4771/25/E 
BFL1002 Thermocouple 

module 
National 

Instruments 
NI 9213 187F11C 31.10.2024 4100/2024/E 

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 TYP K 1821220/17 14.07.2025 PA2507023 

T4 PA2506021/6 Guenther TYP K 1851220/31 20-23.06.2025 PA2506021 

T5 PA2507023/3 Guenther TYP K 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 TYP K 1831220/5 22.05.2025 PA2505037 

T16 PA2507022/3 Guenther TYP K 1851220/21 11-14.07.2025 PA2507022 

T17 PA2506021/8 Guenther TYP K 1851220/38 20-23.06.2025 PA2506021 

T18 PA2505038/1 Guenther TYP K 1821220/8 22.05.2025 PA2505038 
T19 PA2505037/4 Guenther TYP K 1831220/4 22.05.2025 PA2505037 
T20 PA2507022/2 Guenther TYP K 1851220/17 11-14.07.2025 PA2507022 

T21 PA2507022/7 Guenther TYP K 1851220/42 11-14.07.2025 PA2507022 
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