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2.1.31 Heat and Smoke Venting

Fi Global recommendations for heat and smoke venting are provided in Data Sheet 1-10, Smoke and Heat
Venting fn Sprinklered Buiidings. Protection options offered in this data sheet are based on the heat
generated by a fire being trapped and maintained at ceiling level.

2.1.3.1.1 Fire tests have shown that automatic heat and smoke vents are not cost-effective and can increase
sprinkler water demand. Therefore, if heat or smoke vents are used, amange them for manual operation.

2.1.31.2 If local codes require heat or smoke vents be amanged for automatic operation, ensure the types
and operating temperatures are in accordance with Table 2.1.3.1.

Table 2.1.53.1 Accepfable Types of Heaf and Smoke Venfs

Sprinkier Type Accepfable Type of Vent Ventf Operating Temperature
Suppression maode | Fusible link operated Minimum 380°F (180%2) wsing siandard-response links
Drop-out As FM Approved specfically for suppression mode sprinklers
CMSA Fusible link operated Minimum 380°F (180°C) wsing standard-response links
Drop-out As FM Approved
CMDA Fusible link cperated Minimum one rating higher than ceiling sprinklers using standard-
response links
Drop-out As FM Approved

21313 Local codes may require vent-operating temperatures be at least a specific number of degrees
higher than the ceiling sprinkler rating. In such cases, select a link rating that meets both FM Global's
recommended ratings and the local code. VWhen the FM Global link ratings cannot be saiisfied, install a
quick-response sprinkler {or sprinklers, depending on the size of the vent) with the same KE-factor as the
adjacent sprinklers under the center of the vent
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3.1 Venting Principles

Roof vents were originally used as an aid to fire fighting in unsprinklered buildings. In such cases, vents
take advantage of the principle that hot air and gases tend to rise. When a fire occurs in an unsprinklered
building, the smoke and hot gases rise until blocked. They then move radially outward in a
mushrooming, deepening bank, slowly sinking to floor level and making manual fire fighting difficult.
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In unsprinklered buildings, roof vents, augmented by draft curtains, can sometimes relieve smoke
accumulation by containing the radial movement along the ceiling and by permitting the smoke to scape.

The smoke rises through the vent primarily because it is much hotter than the outside air. As this
difference in temperature decreases, the rate of smoke removal also decreases.
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Vents are of much less value for fighting most fires in sprinklered buildings. In fact, they can
have a detrimental effect by actually increasing burning intensity and spread. The passage of
hot air and smoke through the vents causes fresh air to rush into the building through any
other available opening, resulting in greater fuel consumption and an increased water demand.
Furthermore, sprinkler water absorbs much of the heat, thereby reducing the temperature
differential between the smoke or hot gases and the outside air. The lower air temperature, in
turn, reduces the rate of smoke passage through the vents, negating the intended venting
benefit. (These facts were verified by FM Global in a series of more than 70 tests conducted in
a 1:12.5 scale model. Therefore, since vents are seldom beneficial in achieving fire control,
their use is best limited to locations in which the intended benefits outweigh the detrimental
side effects.
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FM Global has, therefore, adopted the following philosophy (which is further explained and
expanded by this data sheet):

Fire tests have not shown automatic vents to be cost effective and they may even increase
sprinkler water demand. Hence, permanent heat and smoke vents, if any, should be arranged
for manual, not automatic, operation. Smoke removal during mop-up operations can
frequently be achieved through eaveline windows, doors, monitors, non-automatic exhaust
systems (gravity or mechanical), or manually operated heat and smoke vents. Public fire
services can cut holes in steel or wood roofs and also use their smoke exhausters.
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SECTION 910
SMOKE AND HEAT VENTS

[F] 910.1 General. Where required by this code or otherwise installed, smoke and heat vents, or
mechanical smoke exhaust systems, and draft curtains shall conform to the requirements of this
section.

Exceptions:

1. Frozen food warehouses used solely for storage of Class | and 11 commodities where
protected by an approved automatic sprinkler system.

2. Where areas of buildings are equipped with early suppression fast-response (ESFR)
sprinklers, automatic smoke and heat vents shall not be required within these areas.

9y ANnY nd>yn nwam X7 ESFR o19'un n'thn nugnime pra

A"DNAINA NI'D'YO0 NIXIINA D'RVANN DT 'R

NINNAIT AND |'70Y

Fire Code of New York State, Substantial Changes Chart

Use of Smoke and Heat Vents with ESFR Sprinklers: Remove the requirement of smoke and
heat vents when ESFR sprinklers are installed

ORANGE COUNTY FIRE AUTHORITY:

8. Smoke and Heat Removal—CFC 2306.7: Smoke and heat vents are not required when storage
areas are protected by early suppression fast response (ESFR) sprinkler systems installed in accordance
with 2002 NFPA 13.

,(Qwnn) IBC /"7 |'"an nngn v nix1in

Example of Fire Department, Harris County:
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SMOKE AND HEAT VENTILATION

MAX, AREA | v - S A 5 CING . . - .
OCCUPANCY GROUP|DESIGNATED| MIMIMUM VENT-AREA= | MAX. SPACING | ¢+ DISTANCETO | SHOWN

S . . DRAFT FORMED BY TO OF VENTS e . N
AND COMMODITY STORAGE CURTAIN CURTAINS |FLOOR AREA CENTERS VENTS FROM WALL OR SHEFTH
CLASSIFICATION HEIGHT (feet) DEPTH (fect) | (squarc fect) RATIO (Teel) DEAFT CURTAIN (feet) | =757

DMNNA DX (D221X ©19) Orange MR PAr-MaY NIXIN 2'WH MIXNATN N1HY
YV ¥1ON MOX ¥ ,)NNXN Npn2 .ESFR thn S¥ Mpna jwy Ny Yy
J¥Y MNY T NIpNN

2V 121 (MUATM 1WA DX HD10N) N'anID1p NN Y NNY DTN NS DX12
:NTVIN <DNIX ,ESFR tin "'y 1210 M2 1wy NN MO

The code provision creates an economic hardship on the owner without a clear
Jjustification based on considerations of protection of safety, health and welfare of the
building occupants or population at large. Fire tests conducted by Factory Mutual (FM) has
shown that the presence of smoke and heat vents with ESFR sprinklers provides no benefit
to fire control and may impede the operation of the automatic sprinkler system.
Elimination of the smoke and heat vents provides a more reliable, practical, and
effective fire protection program and ensures the automatic sprinkler system
activation in no impeded.
2V NDMyN ESFR M "y 1211 11202 1Y NN IO 1'pNNY NNTIRPN IXINN :D1AN
AN N1AN POON Y MNYY NEMTN 2100 .02 NPTRN 0D PR NIXNIN N1ann *Hya
NYI9N XDD NNV DX NPZYN DINNN NDIYNY NN'0aN N'2'0POX N'PyN ,NINNX

yn nuga 0112 MNMay PPy MNS npmMT  IBC -0 "aa% naMyn nmpa
(D*>'y11x/1 D5 T) 020101 DININ NTONXY PRpn 1™1an DX XYX ,1"n 4,600
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:Ynyn "MThn vy Mny

1MonN .2"N 40 SV NY1Y DNLVY/Y NN MTNN Y NN NIZNT NMETNN M0 NIpN
TN DMPNR NN PAXD QIZN NN TN X 1D NMNO NS MNK 1K NN TNy
T8N 52 9D DY T WNAK IR M5 WEAXR MY D'NNDIN NINDN S NDIyN 2NN N L,Aannn
.017"N MV D520 1A PN NN

NIDYN D2 D'WIT XOX 122 N'UNIVIX 12D NIDYA DDA DWWNTIY TA%2 11 XD ,mhD
1IX VTR .NORN MEMITNN NNXR XD QX NN D21V 12D MR OX X Y NNy

DY NONN1 'K 202152 S21pny N 12yn Syn 11588 NMypenn DX pmD DM S8
N1 DM NN DX DOWN

D100

DX NI N DNY IR 252 Y IO XD 1MIVN DX ?NIKYY V'8N NNK NNTX Q10 1)
D02 X252 1Y MDY S NN M T DR0Y Oya1 DmMe Sy 5005 1101 N PR .0 X5
DTN

NX D"PH T2 NNNNNYD DMINX 12X DNX MDDV DM™MAN NN IN2A% X1 NNt XD
J1PN5250

NN ,NT'VAN NNYIY DX D''0pNR WX DM0NIVIX DTN ™"V 1A 112N 2 VYN DN WD
NIDIYNAN 00NN TIXA NN .ATMY™ NR'RNA DYTNNRN N2yRY X 1192 A" Nt
JTIVY MIN'RNN 'K 2192

A%V NN 'pNNY NN 0'oyan Sy 500% 'R Y NN DDA T'RY DM Nimpna
DNMIX OX DM 022N Y MNNY NIDYNA NIPNN Y NINNXKD 1NNM NIXADN "NNY 1OX
JD190X MR 12y2152p bNan

D21 MU NNAN MYDNNY 9D "INAY N Y "N WX ESFR "V 0NN 0Mand
JNIXIDN MY DY D' D'ONMIY 1NI1DN2A 2"NIXA 22N NN Tp yonny

.(01"n 4,500 — 2"Nx) 9521 1wy MNY HY NS wOX N'ON 00U 0W2N]

TN .NMIXIDN MY NINPNA Y NONTY D'MON 2 M2y JNRT DD 1wy DMINN W
&V NNIM5 D'9TVIN 02N YD 1D I8N 9 DY D'NND X1 Myny M5 WOK Y
.Dpn2 TPONN NLVSNNY DXNN2

12 .1001 pn2a MM 2 NMan NIpN2 MEMTN 2 D9 T72NN NX NN 1191 1NXN2
NXN1IX .0 "y DNy 55N 1% DNn Y D221 DIXY 0'D5N5 w1y Nn
MIpN2 D112 DI 'K VYNDK NXN1 DA 1IX .'012N2 MY 1PNN 121 NIPNN 12 NNy
N12N2 YMonn TN DMAN DN DMONIVIX DN XD ,0"0NIVIX DM NIPNNY NMan
N
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