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What’s special about watermist nozzles?

Watermist
nozzle



Bespoke designs

– Engineering precision 

– Material selection (e.g. stainless steel, Teflon)

– Dynamic forces (e.g. valve function)

– Integral detection (e.g. bulb)

– Flow paths (K-factor)

– Availability (e.g. strainers)

– Manufacturing

– Assembly



Elements of a watermist nozzle

Automatic nozzle

detectordetector

– Body, fittings and openings

– Water-filled
– Under-pressure
– Openings exposed to atmosphere

– Valve
– Detector



Timeline of a watermist nozzle
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Watermist nozzle challenge – ambient (no fire)

detector

Exposure (years):
– Pressure changes
– Temperature cycling
– Movement
– Mass concentration changes
– Environmental pollutants 

(paint, cleaning products…)

On-going status:
– Detection 100% available
– No accidental detection 
– Pressure maintained
– No Leaks

Potential problems:
– Corrosion (cracks, pits, deposits)
– Valve seat (leak, lock)
– Elastomer migration, adhesion
– Detector (cracks, deposits)



Watermist nozzle challenge - fire

Functions:
– Immediate action
– Detection
– Actuate, open valve
– Water flow through openings

Need:
– Sensitive detector
– Sufficient force to open 

valve, i.e. no stuck valves
– No obstruction to small 

orifices, i.e. pressure/flow 
regime for spray achieved



Watermist nozzle pressure
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Sprinkler heads: qualitative analysis - causes of failures

SERGE ZHUIYKOV, Ph.D.* and VINCE DOWLING *Materials Scientist

CSIRO, Manufacturing and Infrastructure Technology, Industrial & Research Services, Australia

FIRE SAFETY SCIENCE–PROCEEDINGS OF THE EIGHTH INTERNATIONAL SYMPOSIUM, 2005

• 3% “O-ring adhesion” of the sprinkler head; 
• 4% Undetected rupture of bulb wall; 
• 4% Systems “dosed” with sodium silicate in 

order to overcome small leaks; 
• 7 % Heavy deposits of hardened sediment; 
• 8% Heavy build-up of dirt and debris on the 

frame, heat sensitive element and deflector; 
• 15% “Intergranular” corrosion of the lead-

tin-bismuth “eutectic solder”; 
• 29% Unlisted sprinkler heads; 
• 30% Extensive deposit of paint on the 

deflector and the glass bulb or fusible link.



How are watermist nozzles tested?

Watermist
nozzle



Component tests

Watermist nozzle test 
based on sprinkler 
component tests from EN 
12259-1

– Assessment of performance against standardised methodologies

– Testing to address: robustness, continuous availability ….

– Ensure a consistent approach with a standard baseline
• 100 + samples, minimum 6 months testing, BREG test report



Nozzle tests – body and valve

Tests:

– Thermal shock

– Strength of body

– Service load

– Leakage

– Water Hammer

– Vibration

– Impact resistance

– Corrosion (with parts exposed)
• Stress (brass/SS)
• Sulphur dioxide
• Salt mist
• Moist air

– Long term aging

t

– No accidental detection 
– No Leaks
– Pressure maintained



Long term aging (heat exposure)

– Sprinkler baseline criteria
– Standby/service pressure
– 121 degC minimum
– 90 days

– Post aging tests
– Function (at Pmin) 
– Leak (at Pmax)
– Operating temperature



Nozzle tests - detection

detector

Tests:

– Operating temperature

– Thermal response

– Thermal shock

– Strength of body

– Service load

– Detection within limits
– No accidental detection 



Service load

– Nozzle assembly criteria
– Applied service load
– Torque precision

– Tests
– Determine frame load
– Bulb strength



Nozzle tests - actuate and deliver

Tests:

– Function test (at standby pressure)

– Long term aging

– K-factor

– Detector responds
– No stuck valves
– No obstructions



K-factor

– Nozzle manufacturing criteria
– Opening
– Internal chambers

– Tests
– Operating Pressure range
– Measured flow
– Determined k-factor



In conclusion

– BS 8489:2016 and BS 8458:2015 
– “6.11 Components, 6.11.1 General
– Components should be in accordance with BRE publication LPS 1283 [N1], FM 5560, or other 

appropriate standard that can be shown to give equivalent performance (e.g. a listed component in 
the LPCB Red Book Live [15]).

– NOTE Tests for nozzles, check valves, pressure switches and strainers are under development in 
CEN. They are at committee draft stage at the time of publication of this British Standard.

– LPS 1283:2014 
– “The LPCB approval of watermist systems requires both individual components and complete system 

fire performance to be assessed. The scope for the field of application of an LPCB watermist system 
approval is defined within the relevant LPS standard:

– LPS 1283: Issue 1.1 - Requirements and test methods for the approval of watermist systems for use 
in commercial low hazard occupancies.

– LPS 1285: Issue 1.1 - Requirements and test methods for the approval of watermist systems for use 
in domestic and residential occupancies.”

– BS xxxx (2018) watermist nozzle component test 
specification

www.redbooklive.com

http://www.redbooklive.com/
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