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FIGURE A.4.2(b) Typical Section View for One-Story Build-

ing with Fire-Rated Roof-Ceiling Assembly.
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FIGURE A.4.2(c) Typical Section View for Building with Two
Stories or More with Non-Fire-Rated Ceiling and Fire-Rated

Floor.
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ANNEX A 96-31
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FIGURE A.4.2(f) Example of Clearance Reduction System:
229 mm (9 in.) Clearance to Combustible Material.

spun aluminum. The motor and belt drive are outside the
airstream. See Figure A.8.1.1 for an example.

A.8.1.2 FigureA.8.1.2 shows an in-line fan, which normally is
used where space is not available for a utility set fan. It typically
is located in a horizontal duct run in the faise ceiling {intersti-
tial) space.

A.8.1.3 SeeFigure A.8.1.3 for an example of an utility set fan.
This type of fan generally is used for large exhaust systems
such as found in hotels, hospitals, and prisons, or in restau-
rants located in high-rise buildings. It typically is mounted on
the roof but sometimes is located in 2 mechanical room.

4.8.2.1.1 ASHRAE Research Project 1033-RP Final Report
titled “Effects of air velocity on grease deposition in exhaust
ductwork” documented that grease deposition is reduced as
air velocity is reduced, primarily due to less turbulence at the
duct surface. Tests were performed at velocities of 500 fpm,
1000 fpm, 1500 fpm, and 2000 fpm. The 500 fpm velocity
maintains or improves the safety aspect of minimizing grease
buildup, while allowing engineers more flexibility in both ret-
rofit and new kitchen design including variable flow kitchen
exhaust systems. According to the report, grease deposition, in
uninsulated ducts, exposed to cold outdoor climates can in-
crease with lower duct velocities, and insulation of R10 or
greater was recommended.

A.8.3 Itisnot advisable to discontinue the use of replacement
air systems during cooking operations. Exhaust function, in-
door pollution, indoor comfort, and grease removal, for ex-
ample, will be adversely affected.

25.4 mm {1 in.}
mineral wool batt or
ceramic fiber blanket

25.4 mm (T in.)
noncombustible
spacer

22-gauge shest
metal
PLAN SECTION

25.4 mm {1 In.) noncombustible spacer,
such as stacked washers; small-diameter
pipe, tubing, or slectrical conduit

Mail or screw anchor

Combustible
material

RS
Sl
S Buct IR )
2t (. b 3 (1in.}

o T~ 22-gauge
0 sheet metal

25.4 mm
{1in.)

Wire mesh

264mm (1 n)
7 76 mineral wool batt, or
(2 in) SIDESECTION 720W  ceramic fber bianket

FIGURE A.4.2(g) Example of Clearance Reduction System:
76 mm (3 in.) Clearance to Combustible Material.

A.8.4.1 SeeFigureA.8.4.1.

A.9.24 All wiring should be designed, specified, and in-
stalled with due regard to the effects of heat, vapor, and grease
on the equipment.

A10.1.2 Examples of cooking equipment that produce
grease-laden vapors include, but are not limited to, appliances
such as deep-fat fryers, ranges, griddles, broilers, woks, tilting
skiliets, and braising pans.

A.10.2.3 UL 300 primarily addresses self-contained chemical
extinguishing systems,

A.10.2.10{4) An approved weekly recorded inspection could
consist of a log of entries that would display the date and time
of the inspection and the initials of the persons conducting
the visual inspection. Attaching the log to a clipboard and
mounting it near the valve in question serves as a convenient
reminder of the need to conduct the inspection.

A.10.9.2 Although training and qualification might be avail-
able elsewhere, the manufacturer of the equipment being in-
stalled should be considered an appropriate source of training
and qualification.

A.10.10.1 The system used to rate extinguishers for Class B
fires (flammable liquids in depth) does not take into consider-
ation the special nature of heated grease fires. Cooking grease
fires are a special hazard requiring agents that saponify {make
a soap foam layer to seal the top surface of the grease) for this
application.
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ANNEX A 96-33
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3
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noncombustibles

|
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/>—-— limited-combustibles
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7y combustibles, unless protected
-—\i— Weather-protected opening
Sealed around duct

at this point

«——— Exterior wall

FIGURE A.7.8.4 Rooftop Terminations Through Combus-
tible or Limited-Combustible Walls,

FIGURE A.8.1.1 Typical Upblast Fan.

miil

1 H

o

FIGURE A.8.1.2 In-Line Fan.

Discharge

FIGURE A.8.1.3 Typical Utility Set Fan.

Fire damper:
305 mm (min.)

305 mm (min.)
[12 in. {(min.)]

Volume control -\ [12in. (min.}]
f = i = Exhaust
M I
Bleed air A
SoUrce 4. I| Alrflow —— Duct
[d adl 1
g |
HVACduct  NFPA 96 exhaust duct construction
construction and clearances

FIGUREA.8.4.1 System for Introducing Bleed Air into a Mas-
ter Exhaust Duct.

Al1.2.1 Ttis recommended that such training and qualifica-
tion be performed by the manufacturer of the equipment be-
ing inspected and serviced. The various electrical, mechanical,
and filtration components of the systems should be inspected
and tested as required to ensure that they continue to func-
tion according to original design.

A.11.2.4 The date of manufacture marked on fusible metal
alloy sensing elements does not limit when they can be used.
These devices have unlimited shelf life. The intent of 11.2.4 is
to require replacement of fusible metal alloy sensing elements
that have been installed for up to 1 year in environments that
subject them to contaminant-loading, such as grease in restau-
rant hoods and ducts that could adversely affect their proper
operation.

A.1L3 The primary focus of an inspection for cleanliness is to
establish whether the volume of grease buildup within the ex-
haust system warrants cleaning and to determine whether ad-
equate access is available throughout the exhaust system to
remove the grease buildup.

A.11.4.2 Hoods, grease removal devices, fans, ducts, and other
appurtenances should be cleaned to remove combustible con-
taminants to a minimum of 50 microns (0.002 in.).

See Figure A.11.4.2.

When to clean: Establish a measurement system of deposi-
tion to trigger a need to clean, in addition to a time reference
based on equipment emissions.
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ANNEX B 96-35

Ackland, P. 2003, Kitchen Exhaust Cleaning and Ceriification
Manual, ISBN 0-9681760-70. Phil Ackland, P.O. Box 856, Sum-
merland, BC VOH 1Z0.

“Using Extinguishers in Commercial Kitchens.” National
Fire Protection Association Video. 2002. VC72VH. Quincy,
MA: NFPA.

UL 199E, Fire Testing of Sprinkiers and Water Spray Nozzles for
Proteciion of Deep Fat Fryers, 2004,

UL 710, Standard for Exhaust Hoods for Commercial Equipment,
1995,

B.3 References for Extracts. The following documents are
listed here to provide reference information, including title
and edition, for extracts given throughout the nonmandatory

sections of this standard as indicated by a reference in brackets
[ ] following a section or paragraph. These documents are not
a part of the requirements of this document unless also listed
in Chapter 2 for other reasons.

NFPA 80, Standard for Fire Doors and Fire Windows, 1999 edition.

NFPA 101®, Life Safety Cods®, 2003 edition.

NEPA 150, Standard on Fire Safety in Racetrack Stables, 2000
edition,

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burning Appliances, 2003 edition.

NEPA 5000, Building Construction and Safely Cods®, 2003
edition.
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INDEX - 96-37

Rooftop terminations .............cooeiiinn L. 7.8.2.1{7)
Wall terminations .............c..cocciiinninnn, 7.8.3.1(6)
Other ..o 7.5,A.7.5.1
Installation .......o.ooiviiiiiiii 7.5.2
Materials ..................ociin 7.5.1,A.7.5.1
Horizontal ... 7.4.1
Installation
EXIETIOr . oivivieiii i e 7.6
Interior ...ocooini 7.7,A1.7.2.2
Master system for multiple tenants ................. 8.4, Fig. A.8.4.1
Muitiple ducts in single enclosure ...............ooivvveuanns 7.75.2
OpPEnings ...o.ovvviiiiniieee e eaneeas 7.15,7.3,74,11.1.3
Oven flue o hood ...ovvviieiiiiic s 51.8.2
Penetrations ..........c.cveivviiiiiiiieiiiinnnenns 7623, 758,754
Solid fuel ........covciiiiiiin 143210 14.3.4, 14.4
Transtion .....o.vviirii e 8.2.1.2
Vertical ..o 7.4.2
-E-
Easily accessible {(definition) ........................coviiiininns 5.3.20
Electrical equipment and wiring ..................ceen...... 9.2,A9.24
Exhaust fans .........ocoiiiiii 816
Incleaning ..., 11.4.3, 11.4.11
Recirculating systems .........cccoovivunvaninanns 13.2.11, 13.2,12(4)
Electrostatic precipitators (ESP)
Cleaning .........oooviiiiiiiii e, 13.6.3
Fire-extinguishing system actuation device ................... 13.5.2
Performance SenSors .........cooveviiiiniieciinninrnnnninneiens 13.3.4
Power supply ..., 13.2.11
Enclosures, duct .......oooiiiiiiiiii i et 4.3
Clearances .............ccovvvvuvienvennins 4.3.4,45,7.7.2.2,A1.7.2.2
Comtinuous ..ottt 7.7.1
Definition ...o.oooiiiiiiiii 33211
Fire resistance rating ............cocooiviiiiiiiiiinininen, 7.7.21
Factory-built grease .............coiiiiiiiiiii e, 4.3
Clearances ........ocovivveviiiienneeonnes 434,7.7224,77225
Definition ..........ococoi i, 3.3.21.21
Inspection .......coovvviiiiiii 4242 44242
Interior installation ...........ccoieeiciiiiiniiiii e 7.7.15
Fieldapplied grease ...............ccooveiiiiiiieinniie e, 4.3
Clearances ............oviviieiiinensns, 43.4,77224,7.72.25
Definition .......c..coviiiiiiiiee 3.3.21.2.2
Inspection ......cc..vveeiiiiiiiiniii 4.24.2,A424.2
Interior instatlation ...........oooiiiinn i 7.7.1.5
Fire resistance 1ating ..............ccovivviiininiiniierciin.n, 7.7.2.1
Individual duct system for ...........o.oiiiiiniien, 7.7.5.1
INSPections ......co.vvivvniiviiieiiei e, 4.2.4.2,A.4.242
Multiple ducts in single ...............oc 7.75.2
OPENINGS ..o e 7.7.4
Protection of coverings and materials .......................... 7.7.8
Energy control equipment ................cooiiiiiiiiennnnn.LL. 4.1.3(6)
Equipment ...... se¢ Fire-extinguishing equipment; Solid fuel cooking
equipment
Equivalency to standard ..............coociiiinviin 1.5
Exhaust fans ...l 4.1.3(4), 8.1, A.8.1
Cleaning ..........ccocviiiiiiiii 737, 1142, A11.4.2
Clearance ..o 421,815
HOUSINGS .o e e 81.4
Inline ........ 8.1.2, Fig. A8.1.2, Figs. A.8.1.2.2(a) to (¢),A8.1.2.4
Openings for cleaning, servicing, and inspection ............. 8.1.5
Operation with activated extinguishing system ..............., 8.2.3
Terminations .........occovevviiiiiinieinennnannns 7.8.1(1), A7.8.1(1)
Rooftop ....ovviviiii s 7.8.2.1,78.22, 784,A784
Wall L 7.8.3.1(7
Upblast ....................c..e 7.8.2.1(8), 8.1.1, A.8.1.1, Fig. A.8.1.1
Utility set ..o 8.1.3,A.8.1.3, Fig. A8.1.3
Exhaust hoods ...........oocoiiiii i se¢ Hoods
Exhaust systems .............cccoiiiiiiiiiieiiennn, 411415
Alberations t0 ..i...ooiiiiiii e e 4.7
Cleaning ........ccoveeviiiieiiireiaaneeiiea 114,A.11.4.2
Clearance ..o e 4.2,45,A42

Drawings ..o 4.6
Inspection ...t 11.3
Nonoperational ...........cccoiiiiiiiiii e 11.1.6
Operation ... 11.1.1 0 11.1.3
Solid fuel cooking equipment .......................e. 14.1.3,14.1.4,
1432w 14.3.4, 14.4, 14.6
Extinguishers, portable fire ....................... 10.2.1, 10.2.2, 10.10,
A10.2.2,A.10.10.1
Solid fuel cooking operations .............. 14.7.8, 14.7.9, 149.2.11
B
Factory-built grease duct enclosures ............... see Enclosures, duct
Fans, exhaust .............ccoiiiiiniiieiiee e nneains see Exhaust fans
Field-built grease duct enclosures ................. see Enclosures, duct
Filters
LT 6.1, 6.2.3 t0 6.2.5
Cleaning ..........cocoviiiiiiiieacneieierinns 13.6.2, 14.8.5
Definition .......c.oooiiii o, 3.3.23.1, A.3.3.928.1
Fire protection .........o.ovieveeiiiiiciinciniiin e 13.5.1
Interlocks ..o 13.3.3, 13.3,5.1
Removed ... ..o e 11.1.2
Solid fuel cocking equipment ..........cooeviiiinnnan... 14.5.3
Mesh-type ... 6.1.3
Definition .........coooi i e 3.3.23.2, A.8,5.23.2
Fire doors .......o.ooiiiiiiiiiii i 7.7.4
Fire resistance rating ..................cccooivveeiiinianns 7.7.1,7.721
Definition ..o, 3.3.24
Firewalls ..............oooooviiiiieeiieiaa 7.1.1,7711107.7.1.3
Definition ..o e, 3.3.25

Fire-extinguishing equipment ........ 41.3(5), Chap. 10, A, 10; see alse
Extinguishers, portable fire
Air pollution control/secondary filtration equipment . ...... 9.3.3,

9.3.4
Alterations Lo ........o.cviiiiiii e 4.7
Cleaning process, care during .............ccoeeeennais 11.44, 11.4.5
Definition ............ooiiiiiii e, 3.5.22.1
Exhaust fan operation with ............cooeeiiviiinireniennnnn.. 8.2.3
Fuel shutoff for .........ooovviiiiiiiic e 104
Hoods, sprinkler systems obstructed by ....................... 10.8.1
Inspection ...........cccoiiininie. 11.2, 13.6.6,A.11.2.1, A.11.2.4
Installation requirements .................ceeeiinin.s 10.9.2, A.10.9.2
Manual activation ................ 10.5, 11.1.4, 11.2.2, 13.5.4, 13.5.5
Nonoperational ............ccovvvveiiiniian, 11.1.6,11.4.4, 11.45
Operating requUIreMents .......oc..ocoveeereenirniniiiieniiaanes 10.3
Portable .....coooooiiiiii e 10.10, A.10.10.1
Recirculating systems ................... 13.1(6), 13.5, 13.6.1, 13.6.6
Review and certification ..........coovviviiiirneennnnen. 10,9,A.10.9.2
Simultaneous operation ............cocciiiie 10.3
Solid fuel cooking equipment .........ccovvveeieniiiinnin, 14.7
Solid fuel storage .......ccccevniiiiiiniiiniann, 14929 10 14.9.2.11
Special design and application ...........ocooieeeiiviininnnn... 10.8
System annuncIation ............coeeiiniiini s 10.6
Systern SuUpervision ........cc...cireiriiiiiiinn e, 10.7
TYPES Of (.ot 10.2, A.10.2
Water supply ..........oveeuis 10.2.7.4, 10.2.8, 10.2.9, A.10.2.9(4)
Water valve supervision ................oveieae. 10.2.9, A.10.2.9(4)
Water-wash, for fixed baffle hood ............. 10.2.7, 10.2.9, 10.7.4,
A10.2.9(4)

Fryers, deepfat .............. 12.1.2.4,12.2, 13.6.1, 14945, A.6.2.2.1

Fuel shutoff ..................cooiinnns 10.4,10.7.3, 14.7.12

Fuel, solid cooldng ...................oeeeeene. see Solid cooking fuel

Fume incimerators ..............ccooiiivriiiieiririeeivnnanns 9.5.1,9.3.2
Definition ..............coii i 3.3.26

Fusible links .............................. 11.2.4,11.25,11.4.7, A.11.2.4
Definition ..........oocciiiiiii e, 3.3.27

G-

Grease
Definition ..o 3.3.28,A.5.3.98
Draining from/into traps ..................... 7.8.2.1(4), 7.8.3.1(5)
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INDEX 96-39

Single hazard area
Definition ..., 33.41
Simultaneous system Operation ............c.oveiiieinneenin.nn, 10.3
Solid cooking fuel
Ash removal ..., 14.9.3
Defimition ......coooviiiiiiiiii e, 3.3.42
Handling .....ooiviiniaiiiocr i 14.9.3
SEOTAZE «ooivieeiii e 14.9.2
Solid fuel cooking equipment ............................. 4,1.6,A4.1.6
Air movement for ........ooiiiii 14.6
Clearances ..ot e 14.8.1
Definition ...........oooiviiiiiiiiie e, 3.3.22.2,A.3.3.292
Duct sYStermis ....vvveeeieiieeiiiiiaiaian, 14.3.2 t0 14.5.4, 144
Exhaust systems ......... 14.1.3, 14.1.4, 14.3.2 10 14.3.4, 14.4, 14.6
Fire-extinguishing equipment ...............c...coeivvniniinnn, 14.7
Grease removal devices ..ovviveeie oo e iriinessias 6.2.1.2, 14.5
Hoods oo e, 14.3
Inspection and maintenance .................... 114, 14.8, A.11.4.
Location ..o 14.2, A.14.2.2
Operating procedures ...................... 11.4, Chap. 14, A.14.2.2
Replacementair ...........ooviieiiniiinnnnnn. 14.1.2, 14.6.2, 14.6.3
Safety requirements ..................iiiiiiiiii e, 14.9
Venting application ........cocoviveiiiiiiiiiee i 14.1
Solvents ..o e 11.4.6
Definition .......ooviviiiniii 5.3.43
Space
Concealed SPACes ....vvviviviieriiiiieeieenn, 77.1.1,9.2.3,92.3.4
Definition ..., 3.3.44.1
Confined space {definition) ..............c..oooiiiiiiinn.. 3.3.44.2
Spark arresters .............cocenienennn... 14.1.6, 14.1.7, 14.5.2, 14.84
Definition .........coiiiiiiniii i 3.3.45
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Standard (definition) ..............c e 3.27
Supervisoryalarms ..., 10.7.1
-T-

Terminations, duct ................cocevnneenn..,. see Duct terminations
Testing ..ocoovviviiiiiiiii e see Inspection and testing
Thermal recovery unit ................ooooceiiiiiiiiiiinns 9.3,1,95.2

Definition ...o.viieiiiiiiiie i i i et e reaan 3.3.46
Trained (definifion}...........ccoiiiiiiiiiiiiiiiii e iens 3.3.47
Transducer .....oooiiiiiiii e 13.3.5
TXAPE .o 7.1.4,7.8.2.1(4), 7.8.3.1(5)

Definition ... e e 3.3.48

-U-
Upright broilers ................c..co i, sez Broilers, upright
V-

Vent cleaning service .................ooiii . 11.4.12, 11.4.13
Ventilation systems ................occoiviiiiiiiiiii s 14.1
W-

Wall terminations .....................cccuue 7.8.3, 14.4.4, A.7.8.2.2(b)
Water supples ........coooiiiiiiiiiii e 14.9.8.7
Water supply, fire extinguishing systems ...... 10.2,7.4,10.2.8, 10.2.9,

A10.2.9(4)
Water valve supervision ....................ccoeuies 10.2.9,A.10.2.9(4)
Water-wash system, duct ............ 10.2,7,10.2.9, 10.7.4,A.10.2.9(4)
Weld, continons . ...........ccooviiiiiiiii s 5.1.2, 7.5.2.1
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