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Foreword

This sub-report by Working Group 2 for the Nordic Sprinkler Research Group is funded by
Innovation Norway. World-wide accessible sources at date of writing of evidence on
performance of sprinklers in fire have been compiled.

The report include sprinklers, residential sprinklers and water mist for protection of residential,
care, hospital, office, education and retail type of buildings.

Research objectives are to:

1. Support Working Group 1 on development of a guide to assess trade-offs in fire design
with sprinklers - for use in performance based design (PBD).

2. Provide a knowledge base for use by code or standard developers on prescriptive
requirements and test criteria.

3. Provide a knowledge base for fire protection engineers or code officials in doing design
verification of fire safety concepts.

4. Provide a knowledge base on evidence of sprinkler performances for researchers.

All sources are referenced and categorized for ease of use. Sources on Internet are linked to. This
is a first edition, and limitations are:

e Most laboratory test evidence exist as non-disclosed proprietary reports - these can not
be included in a publicly available knowledge base.

e Project resources prevent further data harvesting or elaborations to be made.

In recognizing global lack of a knowledge base for performance based design, however, we
consider the present edition a useful status on evidence by 2010.

Updated editions may include new or missing material which can be submitted by research
stakeholders world-wide.
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Sprinkler Performance Knowledge Base

A fire safety design with sprinkler can neither be established nor verified without consensual
and credible, real evidence.

The main table lists sources on evidence of performance by sprinkler and summarizes the content
of each for easy search. The designations in left column contain links to entries which are
accessible on the internet.

Listings of annexes 1 and 2 are the most extensive and include related research on trade-offs,
codes, cost etc. Annex 1 categorizes the sources while 2 provide overview by topic.

Performance Categories
Performances

e Effectiveness to protect life from fire

e Effectiveness to extinguish, control or minimize property damage by fire
e Effectiveness as compensatory measure for prescriptive measures

e Reliability: Probability to perform as designed - on demand

e C(Cost

Entries are categorized

Sources on evidence of performance - life and property loss reduction
Sources on evidence of performance - reliability

Standards and codes specifying trade-offs or sprinkler performance criteria
Literature on sprinkler performances, cost/benefits or sprinkler trade-offs
Miscellaneous literature relevant to sprinkler performances

monNnw®>

The main table of report summarizes content of sources in categories A and B. Annexes 1 and 2
each cover all categories.
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Applications of the Sprinkler Performance Knowledge Base

The compilation is what we registered world-wide on sprinkler performance. It can be used by
engineers, researches and authorities for tasks such as:

e Developing prescriptive code requirements

e Developing optimum performing sprinkler systems

e Develop, review or update sprinkler system standards

e Compare performances against alternative extinguishing systems (see below)
e Compare performances against alternative protection measures (see below)
e Setting of insurance rates and rebates

e Fire safety assessment of of existing buildings

Procedure for Application in Performance Based Design (PBD)
Typical Procedure

1. Asprinkler system is planned to comply with installation standard.

2. Task: Assess risk of a specific fire scenario. Probability and consequences of sprinkler
operating?

3. Search most relevant entry in categories A (consequences) and B (reliability). To find
faster, first search Appendix B by topic to find appropriate entries, make note of their
designations and return to table.

4. Read description of the entries in table to decide which one(s) are the most relevant and
click link(s) in left column to access the source. If no link, consider access by other means
like purchasing it.

5. If successful, the source provide useful evidence for qualitative assessment of the
specific scenario, or it provide a way of approach to assess it.

Examples

See sample sketches on separate page. These are made up to illustrate how a qualitative design
may be communicated transparently for third party review.

Use of Result in PBD Reporting

A PBD report should refer to the source(s) used for the qualitative assessment. The robustness or
safety margin of results from the qualitative assessment will determine what additional analyses
may be required.

Note that this way one can assess performance and reliability of sprinkler only.

Most often, the main design task is trade-off with sprinkler which require comparison against
performance of alternative extinguishing systems or prescribed protection by code. For this
purpose a method is being developed (WG 1 Draft): "Methodology for Verifying Trade-offs in
Buildings with Fire Sprinklers".
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Assessment of sprinkler performance in
residential block scenario:

Bedroom fire
(sources A63, A, 81, B04)

Assessment of sprinkler performance in
residential block scenario:

Television set fire
(source A06)

Assessment of sprinkler performance in
residential block scenario:

Table fire
(sources A06, A14, B06)
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SCENARIO

Bedroom fire
Open door to corridor

SOURCES OF EVIDENCE
AB3

AB1

BO4

LOSS OF LIFE

0

LOSS OF PROPERTY
6000 EUR

LOSS AREA

8 m?

RELIABILITY

85

SCENARIO

Televison set fire
SOURCES OF EVIDENCE
AB

LOSS OF LIFE

0

LOSS OF PROPERTY
800 EUR

LOSS AREA

2m?

RELIABILITY

90

SCENARIO

Table (shielded) fire
SOURCES OF EVIDENCE
AB

Al4

B&

LOSS OF LIFE

0

LOSS OF PROPERTY
1000 EUR

LOSS AREA

2m?

RELIABILITY

90
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Quick Overview to find which Sources Apply to A Scenario
(search by topic)

Annex 1 can be searched by these topics in column headings:

I

I
1l
v
\Y
Vi
Vil
Vil

Fire extinguished by water based system
in standard laboratory test

Real fire extinguished by stand alone water
mist system in a living room of a disabled
person

(Sandefjord.Nettsted dsb.no)

Fire extinguishing performance for protection of life

Fire extinguishing performance for protection of property
Application, ad hoc or in situ type of tests

Standard tests performed by laboratory

Reliability

Cost

Building regulation

Code requirements

Trade-offs

Miscellaneous
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ANNEX 1
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