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1 Introduction 

 

BRE Global was requested by Premier Mist (UK) Ltd (hereafter referred to as the client) to undertake a 
fire experiment based on the methodology of British Standard 8489-7 ‘Fixed fire protection systems – 
Industrial and commercial watermist systems – Part 7: Fire performance tests and requirements for 
watermist systems for the protection of low hazard occupancies’, 2016, against the scenario given in 
Clause 7.9.  However, the fire experiment was carried out with the client’s low pressure fixed open, 
detection actuated, water mist system. 

The following deviations to the British Standard methodology were employed: 

1. The ceiling height for the fire experiment was 7 m (maximum ceiling height of 5 m in BS 8489-7); 
2. Open nozzles were used and the system was operated by the actuation of a smoke detection 

system (sealed automatic nozzles are required in BS 8489-7). 

This report summarises the findings from the fire experiment carried out. 
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2 Experiment programme 

 

A single fire experiment was conducted, using the DualMIST open pendent nozzle DM3 (see section 2.4) 
with the work station fuel loading positioned between four nozzles based on Clause 7.9 of BS 8489-7. 

2.1 Ceiling 

The non-combustible 6 m by 6 m ceiling was installed at a height of 7 m above ground level.  A plan view 
schematic drawing of the experimental ceiling showing the position of nozzles and detector heads is 
shown in Figure 1. 

6 m

5.5 m

5.5 m

6 m

5 m

4.5 m

Detector head

Water mist nozzle

 

Figure 1 – Schematic plan view drawing of the ceiling 
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2.2 Fuel package 

The fuel package for the experiment was as described in BS 8489-7 Annex B.4 and the fuel loading 
arrangement prior to the fire is shown in Figure 2. 

 

Figure 2 – Fuel package 
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2.3 Instrumentation 

Instrumentation was installed, as detailed in Table 1.  A Graphtec GL800 data logger (water flow and 
pressure) and an Agilent 34980A data logger (temperatures) were used for data acquisition at a sample 
rate of 1 Hz. 

Location Instrumentation 

Centre of four nozzles (above the ignition 
location), 76 mm below the ceiling (see Figure 
6) 

1.5 mm k-type thermocouples 

Next to all four nozzle frangible bulb positions 
(95 mm below the ceiling) 

1.5 mm k-type thermocouples 

100 mm above each wood crib, centrally 1.5 mm k-type thermocouples 

100 mm above corner box file arrangement, 
centrally  

1.5 mm k-type thermocouples 

2.5 m above the floor at the ends and corner of 
the walls 

1.5 mm k-type thermocouples 

Water supply pipe 1½ײ Barton turbine flow meter, 0 – 280 l/min.  Druck 
PMP 4070 0 – 16 bar pressure transducer.   

Table 1 – Summary of installed instrumentation 

2.4 Premier Mist low pressure open nozzle water mist system 

The client installed their detection operated low pressure open nozzle water mist system for the 
experiment.  BRE Global was not involved in the specification or selection of the products assessed.  
Photographs of the pump set and pipe delivery components are shown in Figure 3.  A datasheet for the 
nozzle was supplied by the client, see Appendix A. 

The nozzles used during the programme (nozzle designation DM3) were of the pendent type. 

The pipe system was coupled to a BRE water supply flow meter.  A pressure transducer was installed 1.3 
m downstream of the BRE water flow meter.       

The DM3 nozzles used during the fire experiment were determined to have a nominal k-factor of 27 by 
BRE Global.  
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Water tank and pumps (three DAB NKV 3kW, three 
phase electrical units in parallel) Strainer 

  

Non-return valve Isolation valve 

  

Water supply line to nozzles System control box 

Figure 3 – Premier Mist water mist system components 
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The detection system was provided and installed by Faelsafe (SMC) Ltd, 1 Kings Croft, Drighlington, 
Bradford, BD11 1LA.  The detection system comprised 4 photo electric ceiling mounted detectors, as 
shown in Figure 1.  The detectors were wired to a detection control panel and alarm sounders.  The 
detection system was set so that a minimum of two detectors were required to go into alarm mode 
(“double knock” system) before the control panel sent a signal to activate the water mist system.  The 
system utilised a 30 second delay between activation of the detection system and operation of the water 
mist system.  The water mist system was operated by the opening of an electrical isolation valve from a 
control panel signal.  Further details on system components are included in Appendix B. 

  

Detection system components Alarm control panel 

  

Ceiling arrangement Ceiling mounted photo electric detector 

  

Electrical isolation valve Alarm sounders 

Figure 4 – Detection system components 
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For the experiment, four nozzles were installed into the ceiling at a spacing of 5.5 metre centres.  The 
nozzles were mounted such that the base of the nozzle was 180 mm below the ceiling, see Figure 5. 

 
 

Ceiling mounted pipe and nozzle Installed nozzle 

Figure 5 – Premier Mist pipe and pendent DM3 nozzle 
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2.5 Experimental arrangements 
The fuel loading configuration in relation to the ceiling and nozzle positions for the experiment conducted 
is shown in Figure 6. 

6 m

5.5 m

5.5 m

Noz 1 (NW) Noz 2 (NE)

Noz 3 (SW) Noz 4 (SE)

6 m

Ignition location

Photo electric detector 1 Photo electric detector 2

Photo electric detector 3
Photo electric detector 4

 

Figure 6 – Fuel loading position for the fire experiment 
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3 Experimental results 

3.1 Experiment 1 
The fire experiment was carried out on 12 January 2016 by BRE Global in the Burn Hall laboratory.  
Table 2 summarises the system activation times.  The water mist system was operated for 30 minutes.  

Nozzle/Detector (see Figure 1) Activation time (after ignition) 

Detector 1 1 minute 15 seconds (South East detector) 

Detector 2 1 minute 26 seconds (North East detector) 

Nozzle 1 (open) 1 minute 56 seconds 

Nozzle 2 (open) 1 minute 56 seconds 

Nozzle 3 (open) 1 minute 56 seconds 

Nozzle 4 (open) 1 minute 56 seconds 

Table 2 – Summary on nozzle activation times 

The calculated average water flow rate during the 30 minutes of system operation was 258 l/min 
(associated coverage density of 2.1 mm/min over the 30.3 m2 protection area). 
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The temperatures in the centre of the ceiling 76 mm below the surface (over the ignition point) are shown 
in Figure 7.  Also included are thermocouples 76 mm below the ceiling on a 4 x 4 m array. 

 

Figure 7 – Temperatures 76 mm below the ceiling  

The fire temperatures are shown in Figure 8. 

 

Figure 8 – Fire temperatures  
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The water supply flow rate for the experiment is shown in Figure 9. 

 

Figure 9 – Water supply flow rate 

The water supply pressure (measured 1.3 m downstream of the BRE Global water flow meter) for the 
experiment is shown in Figure 10. 

 

Figure 10 – Water supply pressure 
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A measured temperatures assessment for the experiment is shown in Table 3. 

Thermocouple 
positions 

Temperature assessment 

76 mm below the 
ceiling, above the 
ignition location 

The maximum gas temperature over ignition 76 mm below the ceiling did not 
exceeded 80 oC for the 30 minute duration of the system operation. 

Ceiling level After 5 minutes of system operation the mean temperature trend line 
remained steady or decreased.   

Table 3 – Temperature assessment 

The fire damage to the plywood walls is shown in Figure 11. 

 

Figure 11 – Fire damage to the plywood walls, foam sheets and box files 
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The post-experiment fuel package fire damage assessment is summarised in Table 4 together. 

Fuel package Fire damage assessment 

Plywood walls Damage to the plywood walls did not extend to the full height at the ends of 
the walls. 

Foam and box files Damage to the foam and box files did not extend to all areas. 

Table 4 – Fire damage assessment 
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4 Conclusion 

The Premier Mist water mist system, as detailed in this report, achieved the experimental fire results 
described in section 3 of this report. 
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Appendix A Premier Mist DM3 nozzle datasheet 

 



 Fire experiment with an open nozzle detection operated water mist system Report Number: P102843

                  Issue: 1

                                                                             

  

  

 

Commercial in Confidence © BRE Global Ltd 2014 

 

Page 18 of 22 

 

 

 

  



 Fire experiment with an open nozzle detection operated water mist system Report Number: P102843

                  Issue: 1

                                                                             

  

  

 

Commercial in Confidence © BRE Global Ltd 2014 

 

Page 19 of 22 

 

 

Appendix B Detection system components 
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