
 

 

 

DCLG Final Research 
Report 
 
Effectiveness of sprinklers in 
residential premises – an 
evaluation of concealed and 
recessed pattern sprinkler 
products  
 
Section 2: Description of the 
project 
 
C Williams and K Annable 
 
218113 

The authors of this report are employed by BRE. The 
work reported herein was carried out under a Contract 
placed by the DCLG.  Any views expressed are not 
necessarily those of the DCLG. 

 
 
March 2006 
 



1 Section 2: Description of the project 
 

 
218113 © Building Research Establishment Ltd 2006 

 
 

Contents 

2 Description of the Project 2 
2.1 Steering Group 3 
2.2 Selection of products and experimental programme 3 
2.2.1 Stylised fires 3 
2.2.2 Realistic fires 3 
2.3 Thermal sensitivity 4 
2.4 Design, installation and maintenance 4 
2.5 Dissemination 4 
2.6 Acknowledgements 4 
2.7  References 5 

Appendix 2A – Steering Group members 6 
 



2 Section 2: Description of the project 
 

 
218113 © Building Research Establishment Ltd 2006 

 
 

2 Description of the Project 
The majority of fire casualties in the UK each year occur in residential and domestic accommodation.  
Residential sprinklers continue to be the subject of much debate in the UK because they offer a potential 
means of saving lives, preventing injuries and reducing property damage, if they are installed in domestic 
and residential properties to complement other fire protection measures. 

A previous ODPM study carried out by BRE on the effectiveness of residential sprinklers was published1 in 
2004.  This study concentrated on pendent type residential sprinklers.  

Recessed and concealed sprinklers, where the building structure is integral to their installation, are in 
common use in residential and domestic premises rather than pendent type sprinklers.  This is mainly 
because of aesthetic reasons but their fire performance is unproven.  Concern has been expressed about 
these sprinkler types as there are a number of potential problems with their use, especially if used for life 
safety applications.   

British Standard BS 9251 (systems)2 and British Standard Draft for Development, DD 252 (components)3 
have been published but some aspects of assessing the performance of recessed and concealed sprinkler 
products are not addressed. 

BRE was commissioned by the ODPM Buildings Division to carry out a study on the effectiveness of 
sprinklers in residential premises - an evaluation of concealed and recessed pattern sprinkler products. 
There was a lack of information at the start of this project regarding the overall effectiveness of concealed 
and recessed residential sprinklers.  The overall aim of the project was to investigate the suitability of 
concealed and recessed pattern sprinklers for use in residential premises, particularly with respect to their 
effectiveness and maintainability.  The specific objectives of this project were to: 

a) Carry out an experimental programme of stylised/realistic fires to assess the effectiveness of 
concealed and recessed pattern sprinklers in fire suppression, in particular in respect of life safety 
in the room of fire origin 

b) Develop and evaluate a robust, reliable and credible UK test method for rating thermal sensitivity 
for these types of products and 

c)    Review maintainability issues for these types of products. 

To achieve these objectives, four main tasks were carried out: Task 1 Steering Group, Task 2 Selection of 
products, experimental programme and review of maintainability issues, Task 3 Develop and evaluate new 
thermal sensitivity test and Task 4 Dissemination. 

The results from this project will provide input into the development of full UK design standards and will also 
provide the Regulators with sound engineering-based results that they can use for any Regulatory 
decisions. In the short term, the results from this project will undoubtedly assist those working within the fire 
arena, offering them the potential to consider informed alternative approaches to the current guidance 
contained in Approved Document B 2000 (Fire safety)4. 
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2.1 Steering Group 

Industry contribution was an integral part of the Project and was co-ordinated/ focused via a Steering 
Group.  The Steering Group was established at the outset of the project and comprised, representatives of 
from government regulators, the residential sprinkler industry, the housing industry and the fire service.  
The Steering Group was active and met twice.  Table 1 details the individual Steering Group members and 
the organisations they represented. 

The purpose of the Steering Group was to inform the Project, to review and comment on the BRE work 
programme, to provide relevant data/information and to discuss issues and initiatives. 

Wider industry contribution was also sought through a seminar. 

2.2 Selection of products and experimental programme 

2.2.1 Stylised fires 
The purpose of the stylised fires was to select concealed and recessed sprinkler products and to assess 
their performance by carrying out stylised fires inside a suitable test room to assess their effectiveness in 
fire suppression. 

The fire test in DD 252 essentially involves burning a stylised, representative fuel package of simulated 
furniture and wall and ceiling linings arranged inside a simulated residential 'room' with door openings and 
with two installed sprinkler heads. There are two open doorways and near the opening of one doorway is a 
third dummy sprinkler head.  The sprinkler system performance is determined by its ability to control the fire 
for a period of time after sprinkler operation, defined by the gas temperatures being limited to specified 
values and the dummy sprinkler head not operating.   

One pendent, one recessed and four concealed residential sprinkler models were selected, obtained and 
examined in horizontal water distribution measurements and stylised fires. 

A series of twelve stylised fires was conducted, based on the procedures of the fire test for pendent 
residential sprinklers given in DD 252 and findings of the previous ODPM study using pendent sprinklers, to 
examine the effect of various parameters on the performance of pendent, concealed and recessed 
residential sprinklers.  

The parameters investigated were: sprinkler model, location of fuel package within sprinkler spray (wall and 
corner configurations), the effect of frame arm/deflector attachment pins shadow (parallel to the long axis of 
the test room and pointing towards the fire) and recess depth (maximum and minimum). 

2.2.2 Realistic fires 
The purpose of the realistic fires was to examine and quantify the effectiveness and performance of 
selected concealed sprinkler product by carrying out realistic fires inside a suitable test room and to 
compare the results with the findings of the previous ODPM study. 

A series of ten fires, using realistic fuel arrays representative of domestic and residential premises, was 
conducted inside a compartmented experimental facility.  These comprised two fire scenarios (television 
and table fires) with sprinklers and with the door of the room of fire origin to the hallway open.  One pendent 
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and three concealed residential sprinkler models were examined.  In addition to sprinkler model and fire 
scenario, the other parameter investigated was recess depth (maximum and minimum).     

The effectiveness of the residential sprinklers in the compartment fires was primarily assessed, particularly 
in the room of origin, by measuring their ability to control toxicity, temperature and visibility in a period of 30 
minutes from ignition. 

Fractional Effective Dose calculations were performed using the results of each test in order to assess the 
tenability, primarily in the room of fire origin and connected spaces.  The calculations were based on carbon 
monoxide, carbon dioxide and oxygen concentrations (at 1.0 and 1.6 m above the floor), gas temperatures 
(at various heights) and optical density per metre (at 1.0 m and 1.6 m above floor level).  

2.3 Thermal sensitivity 

The purpose of the thermal sensitivity study was to establish a suitable UK thermal sensitivity test for 
concealed and recessed residential sprinklers.   

A new test has been specified and developed.  The design has been based on DD 252 and previous 
experimental work from the USA and utilises a modified mounting plate and frame with appropriate 
instrumentation.  An experimental matrix was devised and tests conducted that investigated the effect on 
the thermal response of sprinkler model, frame arm/deflector attachment pins orientation, recess depth, 
concealer plate assembly orientation (i.e. lug position), wind tunnel air temperature, wind tunnel air velocity 
and the pressure difference between the wind tunnel and the plenum box.  Tests were also conducted that 
demonstrated the influence of some plausible maintainability scenarios on the thermal sensitivity of 
concealed sprinklers.  One pendent, one recessed and five concealed sprinkler models were used. 

The thermal sensitivity (C factor and RTI) and resulting classification of category were calculated in 
accordance with the specifications of DD 252 and EN 12259-1. 

2.4 Design, installation and maintenance  

The purpose of this part of the project was to review design, installation and maintenance issues with 
concealed residential sprinkler product that might detrimentally affect the performance of concealed and 
recessed pattern sprinklers.   

This has involved identifying, gathering and reviewing information on design, installation and maintenance 
issues.  The information was gathered from anecdotal experience with this type of product installed in real 
buildings, other studies, visual examination and experience of the BRE project team members obtained 
during the course of the experimental fires and wind tunnel work in this study.  

2.5 Dissemination 

Dissemination of the emerging results of this study was via a seminar and a published final report.  Further 
dissemination will be ongoing. 
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Appendix 2A – Steering Group members 

Member Organisation represented 

Williams, Corinne Chairman and Co-ordinator, BRE Fire and Security 

Stephens, John BRE Fire and Security (until 1 April 2005) 

Smith, Debbie BRE Fire and Security 

Adie, Hugh Scottish Building Standards Agency (up to June 2005) 

Annable, Kelvin BRE Fire and Security 

Bond, Allan Welsh Assembly Government 

Burd, Anthony Buildings Division, ODPM 

Carvell, Tony Fire Brigades Union 

Evans, Glyn Fire Brigades Union 

Gough, Ian British Automatic Fire Sprinkler Association 

Hardy, Paul Hertfordshire Fire and Rescue Service (from June 2005) 

Heaviside, Leslie Wormald (Ansul) UK Ltd 

Hird, Colin Scottish Building Standards Agency (up to June 2005) 

Jackson, Kendrick Home Builders Federation 

Hoey, John Chief Fire Officers Association (from June 2005) 

McGonigal, Jim Scottish Building Standards Agency (from June 2005) 

Payne, Mike Buildings Division, ODPM 

Pigot, Sir George Fire Sprinkler Association 

Seaber, Steve Chief Fire Officers Association (until April 2005) 

Tucker, Mike NHBC Ltd 

Young, Roy Fire Sprinkler Association 

Table 1  Steering Group members 

 


