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-Codes & Standards Specialist-NFSA
‘Deputy State Fire Marshal (MN)-20
years L
-Firefighter (City of Lakeville, MN)-8
years

*NFPA 72 Technical Committee
‘Previous member — IBC Fire Safety
Committee/IFC Interpretation
Committee

-Appointed by MN Gov. Mark Dayton
to MN Board of Architecture &

Engineering (2013-2017)
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COURSE OBJECTIVES

*Discuss history of high-volume
low speed fans in buildings

‘Review testing done by
nationally recognized testing
laboratories

*Address NFPA 13 and NFPA 72
requirements

-Conclusion/Questions
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WHAT IS AN HVLS FAN?

*Fans typically have 4-12 blades

-Blades can be between 6 ft and 24 ft long
-Some take up to 10 minutes to shut down
*Run at speeds between 24 and 66 rpm

HISTORY OF HVLS FANS

*Originally used in agricultural buildings
to keep livestock cool in during hot
summers

-Cows would produce less milk when hot
-Efficient and “green” way to circulate air
*Some run on a 1 HP motor -
-Employees felt more comfortable
*Worker productivity improved
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WHY ARE HVLS FANS A CONCERN?

*Fire dynamics
*Fire plume

buoyant plume
) o yant p
entrainmel nl
( < )
intermittent flame
persistent flame
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WHY ARE HVLS FANS A CONCERN?

-Fire dynamics
-Fire plume
-Ceiling jet

(a) Theoretical scheme i (b) Experimental case

WHY ARE HVLS FANS A CONCERN?

*The following companies have sponsored
tests regarding the impact of HVLS fans:
Aon Risk Services (formerly Schirmer

Engineering)
*Zurich Insurance
*CAN Insurance
*XL Insurance
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WHY ARE HVLS FANS A CONCERN?

*Fire Test #1

-Cartoned expanded Group A plastic
-15 ft. high storage on pallets

*K = 11.2 sprinklers

*Sprinkler system designed to NFPA 13
*Fire started on lowest carton

+10 ft off center from HVLS fan
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WHY ARE HVLS FANS A CONCERN?

*Fire Test #1
-Cartoned expanded Group A plastic
+15 ft. high storage on pallets
*Ceiling height: 25 ft.

‘K =11.2 sprinklers

-Sprinkler system designed to NFPA 13
‘Fire started on lowest carton
+10 ft off center from HVLS fan
+73 sprinklers opened
‘Time: Between 3:26 — 7:35

L NFSA

11

WHY ARE HVLS FANS A CONCERN?

*Fire Test #2:

-Class Il commodity

-Stored 12 ft. on pallets
*Ceiling height: 25 ft.

‘K=5.6

-Sprinkler system designed to
NFPA 13

‘Fire started on lowest carton
=10 ft off center from HVLS fan
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WHY ARE HVLS FANS A CONCERN?

*Fire Test #2:

-Class Il commodity

-Stored 12 ft. on pallets
*Ceiling height: 25 ft.

‘K=5.6

*Sprinkler system designed to
NFPA 13

*Fire started on lowest carton
+10 ft off center from HVLS fan
-21 sprinklers opened
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WHY ARE HVLS FANS A CONCERN?

*Phase Il Testing:
*FM Global (Rhode Island)
*Evaluated ESFR and CMDA
Sprlnk|er5 TESTS 2, 3A, AND 3B
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WHY ARE HVLS FANS A CONCERN?

*Phase Il Testing:

-Pass/Fail criteria:
*ESFR: A max of 8 sprinklers open
-Fire is contained to ignition/storage

array
*Ceiling temperature to exposed stee| ~ ™sA0E -
was less than 3,000°F \
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WHY ARE HVLS FANS A CONCERN?

*Phase Il Testing:
-Pass/Fail criteria:
*CMDA:

*Max 20 sprinklers open

*Ceiling temperatures do not exceed
1,000°F TESTS 2, 34, AND 38
*Fire does not burn to end of test array ‘ O
or jump aisle to adjoining storage

array
—I%
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WHY ARE HVLS FANS A CONCERN?

*Phase |l Testing Results:

K14 ESFR sprinklers can protect cartooned
unexpanded Group A plastics when:
*Double-row racks
-Storage height to 30 ft.
*Max 40 ft. ceiling height
*When HVLS fans shutdown a maximum of 90 seconds
after waterflow

WHY ARE HVLS FANS A CONCERN?

*Phase Il Testing Results:
*K14 ESFR sprinklers can adequately protect:
Cartoned unexpanded Group A plastics
-Palletized storage
-Storage height up to 15 ft.
*Maximum 40 ft. ceiling
*HVLS fans operating (not shutdown upon
waterflow)
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WHY ARE HVLS FANS A CONCERN?

‘Phase |l Testing Results:
*K11.2 CMDA sprinklers can adequately protect:
*Cartoned unexpanded Group A plastics
-Pallet storage
-Storage height: 15 ft.
-Ceiling height: 25 ft.
*HVLS fans shutdown upon waterflow (max 90

seconds)
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sprimblers actvatng

aprinklers actvaiing

hutdown at waterflow

NFPA 13 REQUIREMENTS

15 feet storage height

*Section 19.1.7
*HVLS fans in buildings equipped with sprinklers,
including ESFR, shall comply with the following:
*Maximum fan diameter shall be 24 ft.
*HVLS fans shall be centered approximately

between four adjacent sprinklers

-Vertical clearance from HVLS fan to sprinkler
deflectors shall be a minimum of 36 inches
*HVLS fans shall be interlocked to shut down
immediately upon waterflow

NFSA
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NFPA 13 REQUIREMENTS

-Section 19.1.7.2

*When a building is protected
with a fire alarm system, the
interlock required by
19.1.7.1(4) shall be in
accordance with the
requirements of NFPA 72 or
other approved fire alarm
code.

L NFSA

31

NFPA 72 REQUIREMENTS

Section 21.8
*Where required by NFPA 13,
HVLS fans shall be interlocked
to shut down upon actuation
of sprinkler waterflow.
*Added to NFPA 72 in 2019
Edition

L NFSA
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NFPA 72 — DEDICATED FUNCTION FA SYSTEM

*Dedicated function fire alarm system —
A protected premises fire alarm system
installed specifically to perform
emergency control function(s) where a
building fire alarm system is not
required.
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NFPA 72 — DEDICATED FUNCTION FA SYSTEM

Dedicated Function Fire Alarm Systems
*Where codes or standards require monitoring of specific
functions, but do not mandate a building fire alarm
system, a dedicated function fire alarm system shall be
provided.
+Elevator recall
Sprinkler system
*HVAC detectors
Other functions of the fire alarm system are not required.
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NFPA 72 — DEDICATED FUNCTION FA SYSTEM

Clarification was made between the 2013 and 2016
editions to outline that a dedicated function system
could be used for more than one purpose

2013 Edition 2016-2022 Editions
Dedicated Function Fire Dedicated Function Fire
Alarm Control Unit. A Alarm Control Unit. A

Protected premises fire alarm protected premises fire alarm
control unit which is intended control unit that is intended

to provide operation of a to operate specifically
specifically identified identified emergency control
emergency control function. function(s).
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THANK YOU FOR YOUR TIME

Questions?

O
National Fire Sprinkler Association
www.nfsa.org

John Swanson
swanson@nfsa.org
952-261-5854
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