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: What We Do...The

manages
t
nicates research tha!
in;;ommuhe NFPA standards Research
development process and supports PYOJOELS) mmvesmme o
the NFPA mission.

50+

-===eee CoOnnections
For current projects, the

FPRF team s
collaborating with
approximately 750 161
industry stakeholders. Countries

The FPRF recently
received its 40" grant 40
or subaward since
2005. Funding is critical

to conduct new
research 60+
Publications

---------- Grants

\ © 2020 Fire Protection Research Foundation / October 2020 -_-—

The FPRF was
established in
1982 as the NFPA
research affiliate

Dozens of projects are
underway to provide
insights on fire,
electrical, building &
life safety, emerging
technologies, and
emergency response
iIssues

FPRF reports
downloaded from
161 countries so
far in 2020

The FPRF completed more
than 140 research projects
in the last five years and
supported the development
of nearly 60 unique codes,
standards, or handbooks.

VISITUS AT

NFPA.ORG/FOUNDATION

Who is the FPRF?

Independent charitable organization

* Formed by NFPA in 1982

* Intended to provide data to support
the needs of NFPA codes &
standards

 Research funds come primarily from:
* Private and public sector consortia

e Grants and government sources
(e.g. DHS S&T, DOD, FEMA AFG,
NIOSH, NIST, NSF, etc.)

e Multiple other sources (including
NFPA)

www.NFPA.Org/Foundation
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Relationship between NFPA and FPRF

NFPA vision: Be the leading global

advocate for the elimination of death, \ -
injury, property, and economic loss due to w l
fire, electrical and related hazards.

NFPA

NFPA mission: To help save lives and
reduce loss with information, knowledge,
and passion.

‘ == |ﬁ @ 9 Mission: The Research Foundation’s
i ( mission is to plan, manage and
~— communicate research in support of the
= NFPA mission.

Vision: To be the premier global research
delivery organization for the elimination of

\ W) RESEARCH death, injury, property and economic loss
mm« ‘ FOUNDATION due to fire, electrical and related hazards.
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FPRF Process
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FPRF Research is Driven by Stakeholder Needs
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Characteristics of
Foundation Projects

1. Needs Driven - technical committees,
organizations/associations,
manufacturers, end user groups, other
affected interests

Stakeholder Input — advisory panel

Expertise — contractors selected
through an open, qualifications-based
process

4. Transparency — research reports
available to all

m RESEARCH FOUNDATION www.NFPA.Org/Foundation
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40 years of research

e 1Streport: “Field Test
of a Retrofit Sprinkler
System

e Published in 1983

* Evaluated the use of
plastic piping for
hotel fire sprinkler
retrofits

MGM Grand Fire, 1980
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. Problem: Prior to this research

m. RESEARCH FOUNDATION program, there had been some

NFPA | RESEARCH FOR THE NFPA MISSION successful tests conducted with
obstructions that are not allowable by
NFPA 13 without eliminating the
obstruction or adding sprinkler

;

Obstructiong and Early underneath the obstruction.
Sup.pressmn Féitjlei)gnse . Goal: To further investigate the
Sprinklers [ impact of obstructions on ESFR
TR sprinklers in a warehouse setting to
Final Report by: .' inform the NFPA 13 technical
Garner A. Palenske, P committees.
Garth N. Ornelas, FiES
o picwe, o usa M . Four phases over 6 years
. . 65 Actual Delivered Density

T | (ADD) tests

: . 9 full scale tests

2020 Fire Protection Resesrch Fek p
| Batterymatch Park, Quincy, MADE by w
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1 the bottom of the
obstruction above the
sprinkier deflector?

No abstruction
requirements.

i the obstruction Grge,
solid, and continuous
such as a beam or duct?

Option 1: Use N¥FPA 13
Figure 142.11.1.1 for
permussible sprinkler
locations.

Option 2: If the
oistruction <24 inches
wide, provide speinklers
on exch side.

Option 3: Place sprinklers
under the obstruction.

Is the obstruction £1%/;
Inches in wicth?

See Figure 1A for
permissible sprinkier
locations.

See Figure 1B for
permissible spriniier
locations.

FIGURE 1A OBSTRUCTIONS OF WIDTH £ L5 INCHES PERMITTED IN UNHATCHED AREA

& the abstruction <24

See Figure 1C for

inches in width?

permissible

locations.

Option 1: Provide
Sprinklers beneath the
abstruction.

Option 2: Use NFPA 13
Figure 14.2.11.1.1 for
permissible sprinkler
locations.

[]
FIGURE 1B. OBSTRUCTIONS DF WIDTH S 12 INCHES PERMITTED IN UNHATCHED AREA

0 W

FIGURE IC. OBSTRUCTIONS OF WIDTH £ 24 INCHES PERMITTED IN UNHATCHED AREA

Notes:

1. A large obstruction is defined as an obstruction where the sprniier spray cannot be expected to reach both sides of the abstruction without creating a significant shadow an the other side of the obstruction.

2. Treat kolated and continuous obstructions the same.

3. Only the chord of open web steel trusses or bar joists is considered an obstruction (the web Is not).

Figure 28. ESFR Sprinkler Obstruction Analysis Tool

www.NFPA.Org/Foundation | © Fire Protection Research Foundation. All rights reserved.



Impact on Codes & Standards: NFPA
13 Technical Committee revised the
2022 edition to address

isolated and continuous obstructions
below ESFR sprinklers.

Impact on Industry: Reduces
challenges designers face by providing
information and a tool that

simplifies the decision-making process
for the placement of ESFR sprinklers in
relation to obstructions.

www.NFPA.Org/Foundation
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\’ | * Problem: Limited prior

] Y /RISSEEC HgIF-!ASggNDATION research related to protection
' of storage under ceilings with

slopes steeper than 2/12

NFPA

* Goal: Determine the impact of
sloped ceilings on protection

3

ProtectlorLof L of storage and develop the
- Sloped GeilirfgsPhase Il technical basis for new
Jl jkarge Sﬁa St'ﬂg Summary requirements and guidance in
nd Gui - NFPA 13
;te;:nr:bjor o *  Three phase project that
Noah L. Ryder, Phi S, culminated in full scale testing

Fire & Risk Alliance
Rockville, MD, USES

www.NFPA.Org/Foundation
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Guidance for sloped ceilings over storage

Ceiling Inclination Purlin Depth Recommendation

Deflector orientation )
_Consider as non-sloped,

> < I
=i unobstructed ceiling
>0° & =<10" —
el clto Tlodts +~>12 in. & <18 in.— Close purlin channels
preferred
= linobstnicted Increase .sprlnklgrs in
: " protection design
>10° & <18° —

+
<12 in. > Close purlin channels

Parallel-to-floor

12
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Problem: No evaluation method
for alternative fire protection for
possible inclusion in NFPA 409

Goal: Project reviewed alternative
fire protection solutions for aircraft
hanger facilities and established an
evaluation method to assess their
performance. Research and
knowledge gaps were also
documented for potential future
work.

Provided information to NFPA 409
committee for consideration for
next cycle.

www.NFPA.Org/Foundation
m RESEARCH FOUNDATION © Fire Protection Research Foundation.
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An Evaluation of the Firefighting
Effectiveness of Fluorine-Free Foams

Problem: There are knowledge gaps
about the performance of Fluorine
Free Foams (FFFs).

Goal: Conduct a blind study to assess
the firefighting capabilities of five
commercially available, UL listed (UL
162) FFFs.

Conducted 165 tests during this
assessment.

Firefighters using firefighting foam on
___ training fire .

5 www.NFPA.Org/Foundation
v] RESEARCH FOUNDATION

© Fire Protection Research Foundation.
NFPA RESEARCH FOR THE NFPA MISSION All rights reserved.
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An Evaluation of the Firefighting Effectiveness
of Fluorine-Free Foams

* The three major findings of this study include:
* Foam quality/aspiration effects on the firefighting capabilities of FFFs,
e Variations in extinguishment difficulty assorted with fuel type
e Variations in capabilities between listed FFFs

* Impacts on NFPA 11:findings from this study were summarized as a new
Annex H, “Synthetic Fluorine-Free Foam (SFFF) Research Testing
Summary.”

* Impacts on Industry: Provided information and knowledge for other
industrial reference documents such as the American Petroleum
Institute’s foam transition guidance document.



:

R ENFPAMIS

Problem: There have been several
high-profile parking garage fires.

Goal: Analyze currently available
information regarding the fire hazard
modern vehicles represent to parking
\!.eh Ie C rlers - _ garage and marine vessels, as well as
= : knowledge gaps and areas of research

Final Report by: : .
.lM | | required to address the hazard.
Haavard Boehf# = :.
: 10 .,

dsSenge

m RESEARCH FOUNDATION www.NFPA.Org/Foundation
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Impacts of research

Impact on Codes & Standards:
Provided information to technical
committees for NFPA 13 and NFPA
88A, Standard for Parking Structures.

Impact on Industry: Raises awareness
to the fire protection community on
the hazards of modern vehicles and
the potential need to update fire
protection requirements for open
garages.

Il Firefighter fighting a car fire
: = www.NFPA.Org/Foundation

; ' m RESEARCH FOUNDATION © Fire Protection Research Foundation.
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Cost and Impact of Fire Protection in

Buildings

Data
- Scientific literature
- RS Means
- U.S. Census Bureau
- Other sources, e.g., HUD, Statista

Micro-scale
- Prototype buildings
- Cost of fire protection features
- Cost of buildings

Macro-scale
- Statistics on national
construction spending
- Typology breakdown of new
constructed buildings

S

Online Cost Database

- Multipliers

OBJECTIVE 1
Evaluate cost of fire protection

P> 15 o
/"Usable for Total Cost)
&\\ of Fire Study

'/’Usable to Find\‘
Jupyterlab workfiow Optimum Investmen

/ Literature Review

- Studies

- Data sources

- Methods

- Methodologies analysis

| ~

OBJECTIVE 2

Evaluate present net value
of fire protection

P ™

- Historical data and
stats

- Scenario-based
evaluations

OBJECTIVE 3
5 Case Studies

Figure 1. Flowchart of the project scope, approach, and outcomes.




Impact of Elevated Walkways in Storage on
Sprinkler Protection

* Problem: There are knowledge gaps related to the impact of
walkways and mezzanines on sprinkler performance.

* Overall Goal: Provide technical substantiation and guidance for
sprinkler protection in the presence of elevated walkways in storage
occupancies. This phase aims to fill the knowledge gaps identified in
Phase | and implement the research and testing plan to provide
guidance back to the NFPA 13 technical committee.



Review of Oxygen Reduction Systems for
Warehouse Storage Applications

* Problem: Concerns with the applicability of the test standards to real-
world scenarios in warehouse storage applications.

* Goal: Develop both a prescriptive and performance-based design
approach to select design oxygen concentrations for oxygen reduction
system installations in warehouse applications.

* Expected Fall 2023






Submit a research idea to FPRF
* Visit www.nfpa.org/foundation
e Submit research idea via onlin

submission portal

Submit a
research
idea

Joina
research
planning
council

Joina
research
consortium

FPRF Research Consortiums

* Energy Storage Research Consortiu
* Property Insurance Research Group
e Facilities Research Consortium

Be a
sponsor

Joina
project
technical
nanel

Apply to be
a project
contractor

Serve on a project technical panel
Let FPRF know your areas of expertise an
interest in being considered as a future pa

Become a

ligtsparch

partner

Partner with FPRF
Partner with FPRF on future research through
our advisory services program

) RESEARCH FOUNDATION

NFPA RESEARCH FOR THE NFPA MISSION

How to get involved?

FPRF Research Planning Councils

* Detection and Signaling Research Council
* Automatic Sprinkler Research Council

* Electrical Safety Research Advisory Council

Sponsor FPRF projects, webinars, or events

* Provide input on project scope and direction
* Provide input over the course of the project
* Get early access to results

e Brand visibility

Apply to be the research lead for FPRF Projects
Bid on FPRF “Requests for Proposals” to have the
opportunity to become a contractor on FPRF projects

www.NFPA.Org/Foundation | © Fire Protection Research Foundation. All rights reserved.
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Submit a Project
l[dea

www.nfpa.org/foundation

[+)

NFPA

CODES & STANDARDS

Customer Support

Ordering and payment

Products & Solutions

General information

Membership

Online submission of public
input and public comments

Manage your
preferences/Unsubscribe

Accessibility for Persons with
Disabilities

Privacy Palicy

International Orders

Terms of Use

LiMNK License Agreement

SOLUTIONS

NEWS & RESEARCH

NATIONAL FIRE PROTECTION ASSOCIATION
The leading information and knowledge resource on fire, electrical and related hazards

Customner Support / Research Project ldea

RESEARCH FOR THE NFPA MISSION

Research Project Idea

Instructions:

TRAINING & CERTIFICATION

Try LINK® for Free [ MY PROFILE ][ SIGN OUT ][ FCART (0) ]

PUBLIC EDUCATION

MEMBERSHIP EVENTS

[»] @ RESEARCH FOUNDATION

s This form is intended to gather project ideas from our stakeholders. It is not an application for a research grant. The
consideration and implementation of all project ideas will be in accordance with FPRF Policies, Operating Principles, and
Vetting Criteria.

» By submitting this form to the FPRF, the submitter acknowledges that the Foundation may conduct a research project by
issuing an open request for proposals for a project contractor in accordance with the FPRF Folicies (unless waived in
certain circumstances).

» A project idea form may be considered for the Research Fund selection process. For more information about the Research
Fund evaluation process, please visit www.

s To submit a research project idea, complete all fields below and submit the form. Since you cannot save the form and
submit at a later time, we suggest that you complete the required fields using this word document and when you are ready
to submit, complete the submission by using the online system.

» [f you have any questions, please contact us at research@nfpa.org.

Please complete the fields below.

Advisory Service (eg. If you
regearch. For m

Project Type:

Select an option

Computer Modelling. Field

Project Source:

Project Source (I Other, Please

Froposed Project Name:

(75 characters or less)

Select an option

nfpa.org/NFPAresearchfund.

Small Project fe.g. Literature Review; Gap Analysis, Code Comparisons, Loss Summaries)
Largs Froject (s.q. Fire Tes
Workshop (.. Research Planning Meeting)
Project Concept (e g. Research concept, project idea that is not fully developed)
eed the Foundation’s assistance with project management where the submitter leads the

tion, visit the Advisory Service page.

Surveys, Risk Azsessments)

Specify):

24
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Suppression Research Planning Council

* Mission: To enhance the design and installation of

fire sprinkler systems through research and Activities:
education in support of NFPA 13. « Prioritize research
 Resource for advisory
panels
* Membership: Open to all with an interest in +  Support
furthering the mission, strong connection to NFPA communication of

13 Technical Committees results



/

American Fire
Sprinkler Association

peseanctte | 75 NFSA

* Joint Research Planning meeting
between AFSA, NFSA, and FPRF
Suppression Research Planning
Council

e Planned for June 5t at NFPA
Conference in Boston

e Gathered research needs from each
group via a survey

 Compiling all needs so that the
participants at the meeting can
prioritize

* Objective is to identify 3-5 high
priority research needs of the
suppression industry

m RESEARCH FOUNDATION www.NFPA.Org/Foundation
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SUPDET

e September 13 — 16t"
 Sheraton Atlanta Hotel
e Atlanta, GA

27
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