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1 Introduction

BRE Global was requested by Prevent Systems (hereafter referred to as the client) to undertake a series
of test fires to 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. This report summarises the findings from a test in the
programme carried out and assesses the results against the fire performance requirements in Clause 8 f)

of BS 8489-7.



2 Test programme

A fire test was conducted in accordance with BS 8489-7 Category lll, using the system detailed in section
2.4, with the work station fuel arrangement positioned under one nozzle (Clause 7.7) and with a ceiling
height of 3.7 m and a nozzle spacing of 4.5 m.

2.1 Test ceiling

The non-combustible 6 m by 6 m ceiling was installed for the fire test at a height of 3.7 m above ground
level. A plan view schematic drawing of the test ceiling is shown in Figure 1.
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Figure 1 — Schematic plan view drawing of the test ceiling



2.2 Fuel package

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

Figure 2 - Fuel package



2.3 Instrumentation

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

Location Instrumentation

Next to all four nozzle frangible bulb positions 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, 1.5 mm k-type thermocouples
centrally

2.5 m above the floor at the ends and corner of 1.5 mm k-type thermocouples
the walls

Water supply pipe 1%%" Barton turbine flow meter, 0 — 280 I/min. Druck
PMP 4070 0 — 16 bar pressure transducer.

Table 1 — Summary of installed instrumentation

2.4 Low pressure water mist system

For the test the client installed their automatically operating low pressure water mist system fitted with a
pump skid supplied by:

Grundfos, Poul Due Jensens Vej 7, DK - 8850 Bjerringbro, Denmark.

Further information on the Grundfos pump used in the testing was supplied by the client to BRE Global,
see also Appendix A. A photograph of the pump set and electrical control box are shown in Figure 3.

The nozzles used during the test (nozzle designation — Prev5exp20) were of the pendent type with a
vertically mounted 57 °C frangible 3 mm F3 Job™ glass bulb. A datasheet and general assembly drawing
for the nozzle was supplied to BRE Global by the client. The nozzles used during the fire test were stated
to have a nominal k-factor of 29 by the client. BRE Global did not confirm the k-factor as part of this
project.

The system was coupled to the BRE Global water supply flow meter and a pressure transducer was
installed 1 m downstream of the flow meter.

BRE Global was not involved in the specification or selection of the products tested.



Pump and system components

System electrical control box

Figure 3 — Water mist system components

For the test, four nozzles were installed into the test ceiling on a 4.5 metre spacing. Each nozzle

therefore protected a theoretical plan area of 20.25 m?. The nozzles were mounted such that the centre

of the 57 °C frangible bulb was 30 mm below the ceiling, see Figure 4.

Figure 4 — Installed pendent nozzle




3.2 Conclusion

The water mist system, as detailed in this report, when tested in accordance with clause 7.7 of BS 8489-
7:2016 ‘Fixed fire protection systems — Industrial and commercial watermist systems — Part 7: Tests and
requirements for watermnist systems for the protection of low hazard occupancies’, and assessed against
the pass/fail criteria specified in clause 8 (f) of the standard achieved the results as shown in Table 5.

BS 8489-7 Pass/fail criteria Clause 8 f)

The maximum gas temperature in the centre of the ceiling, 76 mm Criteria met
below the ceiling does not exceed 80 °C, for a duration longer than 3
minutes for the 30 minute system discharge.

After 5 minutes (from the start of system operation or ignition of both Criteria met
wood cribs, whichever takes the longer) the mean ceiling
temperatures remain steady or decrease until the end of the test.

Damage to the plywood walls does not extend to the full height at the Criteria met
ends of the walls.

Damage to the foam and box files does not extend to all areas. Criteria met

Table 5 — Summary of BS 8489-7 Clause 8 f) criteria for the test
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Grundfos system pump set

Company name:
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N Created by:
Phone:
GRUNDFOS »1\
Date: 09/07/2018
Description Value m s TI e ]|
General information:
Product name: CM10-5 A-R-I-E-AQQE
Product No: 96945994 L R
EAN number. 5700314383923
Technical: o4
Speed for pump dala: 2900 rpm
Rated flow: 10m*h bt
Rated head: 649m
Impellers: 5 2 100
Primary shaft seal AQQE wd B
Approvals on nameplate: CE,WRAS,ACS,TR,EAC
Curve folerance 1508906:2012 3B 104 80
Pump version: A
Model: A 204 40
Materials:
Pump housing: Stainless sleel 104 |20
DIN W.-Nr. 1.4301
AIS| 304
Impeller: Stainless steel NPSH
DIN W.-Nr. 1.4301 ]
AISI 304 20
Malerial code: I
Rubber: EPDM [18
Cade for rubber E
Installation: 10
Maximum ambilent temperature 55°C
Maximum operating pressure: 10 bar
Manx pressure at slaled temp: 10bar/ 120°C -
Flange standard. WHITWORTH THREAD RP
Connect code. R
Pumg inlet: Rp11/2
Pump outlet: Rp11/2
Liquid: L. .
Pumped liquid; Waler Cer
Liquid temperature range: -20..120'C
Liquid temparature during operation. 20 °C
Density: 998.2 kg/m*
Electrical data:
Motor type: 100LA
IE Efficiency class 1E2
Rated power - PZ: 3.2 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 220-240D/380-415Y V
Service faclor 1
Rated current: 11,8-11,0/6,756,40 A
Slarting current: 800-880 % b &
Rated speed: 2900-2920 rpm Tl
Motor efficiency at full load: 846 % il b g
Enclosure class (IEC 34-5): P55 v
Insulation class (IEC 85): F i E? | J i
Motar prolec: TP211 s - L h
Others: mane &lh |
Minimum efficiency index, MEI 2: 0.52 o fir
Net weighl: 346 kg E;'
Gross weight: 371 kg isg
31
il
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