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Learning objectives:

1) What are current requirements in UAE for fire
rated ducts including kitchen ducts

2) Importance of proper fire rated seal around
ducts penetrating walls/floors

3) How fire rated seals around ducts shall be
tested

4) Specific requirements for testing of seals
around kitchen extract ducts (kitchen grease
ducts)

5) When mix and match approach is acceptable
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Here are a few examples of

smoke management systems:

e.g.: EN 12101-3 e.g.: EN 12101-6

smoke
dampers

Fire rated

e.g.: EN 1366-1, -8 ducts
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Fire safety with smoke management system
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Fire-rated Ductworks

What does it mean that ductwork is fire

rated?

Importance of the fire-rated duct

Fire resistance and fire resistance rating

* Duct, components, or the whole
system?

 Design of the fire-rated duct

 Fire exposure scenarios

 Fire testing requirement SSE

Criteria for successful test =
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Importance of the fire-rated duct (and
proper penetration seal around it)

Al GENERATED A
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Fire-rated ducts - what are we talking
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Fire- rated ducts - what are we talkmq about’

MULTI-COMPARTMENT SMOKE EXTRACTION DUCT
IX I

FIRE-RATED VENTILATION DUCT
L |
o o

SINGLE-COMPARTMENT SMOKE EXTRACTION DUCT
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P ] J X
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Kitchen extract ducts (grease ducts)
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Kitchen extract ducts (grease ducts)

Region [Tl Common Causes Economic
g Incidents Loss (USD)
~5 900 Grease fires, cooking equipment $172 million
failures
Europe ~4,200 Electrical faults, gas leaks, grease fires ~60 ~7 $120 million
Asia ~7.000 Poor mamtenancg, grease fires, faulty ~g5 ~15 $200 million
equipment
India ~2. 500 Electrical faults, poor ventilation, ~60 ~12 $90 million
grease fires
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Kitchen extract ducts (grease ducts)

How can we act to avoid kitchen duct
fires?

CFrequeny | Task | Deals

Daily/Weekly Surface Cleaning Clean visible surfaces and

filters.
Monthly/ Inspection & Inspect and clean internal
Quarterly Cleaning ducts, depending on use.
Annuall Full System Comprehensive inspection and
y Inspection professional cleaning.
Type or Volume of Cooking
Monthly Systems serving solid fuel cooking operations
Quarterl Systems serving high-volume cooking operations,
y such as 24-hour cooking, charbroiling, or wok cooking
Semi-Annually Systems serving low-volume cooking operations
Systems serving low-volume cooking operations, such
Annually as churches, day camps, seasonal businesses, or

‘
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What are current requirements in UAE for
fire rated ducts including kitchen ducts
(and penetration seals around ducts)

Chapter 10

SMOKE CONTROL AND SMOKE MANAGEMENT SYSTEMS /

UNITED ARAR EMIEATES
MNISTRY COF INTERIOR
CUM, CONUVANTR CIF CTVIL I FENSE

Table 10.1.: Components of Smoke Control and HVAC Systems

-VAPOUR BARRIER LINING
~ VAPOUR BARRIER LINING
- METAL DUCT

REQUIREMENTS

2. SMOKE CONTROL SYSTEM DUCTS

i.  Ductwork for Smoke Control Systems (both exhaust and make-up air ducts)
shall be of at least 1 hour fire resistance rated in sprinklered buildings and 2
hour fire resistance rated in non sprinklered buildings, approved and listed in
accordance with Section 6.1.12.

ii.  Where a duct passes through other fire compartments of higher rating, the
duct shall be constructed to have the same rating of that compartment. The
rating shall apply to fire exposure from both interior and exterior of the duct
or structure.

iii. Such fire rating of smoke control system ducts shall be evaluated and ap-

proved for fire rating as well as for Stability, Integrity and Insulation Criteria

COMPARTMENT WALL
WALL PENETRATION

FIRE RATED
NON-COMBUSTIBLE BOARD

i COMBUSTIBLE
INSUTATION MATERIAL

™~ _FIRE STOPPING MATERIAL
HAVING SAME FIRE-RESISTANCE
= ~._ RATING AS THE WALL

STEEL SHEET DUCT WORK

O Diel -
The complete duct system including supports, hangers, joints, gaskets, seal-
ant etc. shall be tested as assembly and in compliance with the approved test

standards, in accordance with Section 6. HANGER

COLLAR STRAP

FIRE RATED
NON-COMBUSTIBLE BOARD

COMBUSTIBLE
INSUTATION MATERIAL

STEEL SHEET DUCTWORK

v/
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What are current requirements in UAE for
fire rated ducts including kitchen ducts
(and penetration seals around ducts)

Smoke Management Ducts OLAIL asatl) Clisy

According to UAE life and Safety code accepted test (s %8sl saatall 4y sall &l eyl Alse 28 ey pdis (il & ony
standards for smoke duct (Make-up or Exhaust Duct) <wilslsell Zm) Slaall Ll (o jlaad sadiad) juleddl o3 (38l
with mandatory rating for 120min for each criteria &35 Ul ELYT) Jaes JSI488: 120 Ge J5 Y Bom da sl (UA

(Stability, Integrity and Insulation) are: > (Jols
British-standards: sagitay ) - julaal) e
BS 476 part 24, Duct A and B and cross-sectional 775 4wy i o alaiey LlEAY) 2o B Sl A ZS001 ¢ BS 476-24
retention of 75% for both conditions. Osall 2]
European-standards: A g5 oY) julaalle

Requires all the below tests for EN13501-4 classification. .EN13501-4  —aiall il QY s ol
EN 1366- 8 for Duct C for Multi compartments. Duct Zus (32 allaslie jlas e )8 JICE el sl g Jl-ul EN 1366-8

cross-sectional retention of 90%. .90 Ak = ahla K .‘as.m oAy
EN 1366- 9 for single compartment -low temperature 600) 53l 3 ) satall dmidie 3 5 ja Gils Al [ =30 EN 1366-9
exposure (600°C) and must comply leakage. el e (3815 O a5 (R st An 0
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What are current requirements in UAE for fire rated ducts
including kitchen ducts (and penetration seals around ducts)

Kitchen Extraction Duct & Alaal) clisa

1 According to the UAE life and Safety code, NFPA 96 is the (e 43l sl saniall du jpall ol jley) ddsn 258 Gl plily cpil 8 oy 1
only accepted practice to construct Kitchen Grease duct. ¢ st LY A sl 3am I 4 jLeall o8 NFPA 96 sl 8 <G all
NFPA 96 provides preventive and operative fire safety <bllidl (o y0ell NFPA 96 Jlmdl i Sos Alladl i o
requirements intended to reduce the potential fire Hall Jhlie jeonll W oty 3 all e Aol A Ladal s 406 I

hazard of both public and private commercial cooking s s o daalls Aulall 4 il el Sl alaa )
operations.
3 The accepted test standards for Kitchen ducts with bl G Al Gl o UG gald) LAY . 3
mandatory rating for 120 minutes are: (o 4R 120 32 ) Y
e ASTM E2336-20 Standard Test Methods for Fire e ASTM E2336-20 Standard Test Methods for Fire
Resistive Grease Duct Enclosure Systems. Resistive Grease Duct Enclosure Systems.
e UL 2221-20 Standard for Tests of Fire Resistive e UL 2221-20 Standard for Tests of Fire Resistive
Grease Duct Enclosure Assemblies Grease Duct Enclosure Assemblies
4  Mandatory rating for Smoke duct are: (ot bl QliSa g (g jlaad LY Canall 4
. 120minutes-Duct LAl 4382120 e
e 120minutes-Insulation Jiall- 4382120 o

BS 476-24 does not comply with NFPA 96 requirements. ik Zus 3LILi s NFPA 96 Jbedl 2 BS 476-24 Jbes 3314V 5

5
cIA® r NFPA 96 asks for the insulation criteria to meet ASTM E ASTM E 2336 J! sl J 3ell JL83I NFP 96 J e
I * 2336, )




To test or not to test?

that is the question...
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Duct testing
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/ /
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How to test?
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Fire resistance testing - various methods

« ASTM 2336/UL 1998

« BS476-24

« EN 1366-1/-8/-9

« ASTM E2816

¢ ISO 6944 (not in 2018 UAE Fire and Life Safety Code)

« UL 181 (not in 2018 UAE Fire and Life Safety Code)
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Test Results

VAW

Rating is expressed as time

1 1 1
A 4

Mechanical Stability Integrity Insulation Smoke Leakage
Collapsing of the duct Effectiveness of the duct Effectiveness in stopping Effectiveness in stopping
Reduction of cross-section area  System to stop spreading fire  temperature rise through the smoke |leakage

Maintain intended function into or from the duct duct system

vi |
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Fire resistance testing - fire scenarios

Internal fire

e Fire inside the duct

External fire

e Fire outside the duct
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Fire resistance testing - Internal fire scenario

Mm scom partn’\ent sglok_mol systems
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Fire resistance testing - External fire scenario

25
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What to test?
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Components of fire-rated duct system

Duct
construction

Duct
Application sections’
connection

Fire-rated

Installation | duct Suspension

system

Penetration

: Insulation
sealing

system
Accessories

eAccess panel
*\VCD

*Sound
attenuator
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‘
Fire-rated duct construction A\

Insulation system
* Fire sprays

* Wrapping system
* Boards/slabs

(layers, thickness, density,
Manufacturer)

Penetration sealing system
(filling material, type, density,
additional protection)

The “fire-stopping” — penetration sealing
system — shall be as used in practice
and shall be specified by the duct
Manufacturer.

Duct design

(material, thickness, joint type,
flanges, stiffeners)

Suspension system

(bearers, threaded rods, anchors,
spacing)




Fire stopping in various standards

The fire-stopping shall be as used in practice following
established manuals of good practice for field installation, and BS 476-24 : 1987
shall be specified by the manufacturer. If the width of the gap
for fire-stopping around the duct at the furnace penetration

|

point is not specified, a width of 20 mm shall be used.

7.4 Fire stopping

The fire stopping of the penetration through the supporting construction shall be as intended in EN 1 366-1 :201 4+A1 :2020
practice. The maximum width of the gap between the duct and the wall shall be accommodated as used

in practice.

duct system

complete system, consisting of the duct sections, duct joints, suspensions and penetration seals

7.4.11 Install the enclosure material using the test sponsor’s

installation instructions documented in 7.4. The space created
around the vertical grease duct section and the horizontal
fire-separating element shall be sealed with a through-
penetration fire-stop system specified by the test sponsor.
Install through-penetration fire stop in accordance with the test  ASTM E2336-20
sponsor’s instructions. Document the test sponsor’s through-
penetration fire-stop system and its method of installation.
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Fire stopping in various standards

_ EN 15882-1:2011+A1:2017
6.2.2 Integrity and leakage | Extended application of results
Integrity at the penetration point of supporting from fire resistance tests for
constructions service installations. Ducts
The integrity at the penetration point of supporting constructions, i.e. where ducts pass
through walls and floors, may be adversely affected due to the deflection of the duct walls,

formation of gaps and cracks between the duct surfaces and the adjacent supporting
constructions and is lost with increasing width of gaps and cracks.

NOTE1 The integrity at the penetration poind may be affected also by damages of the fire
stopping due to the thermal elongation of the duct.
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Fire stopping in various standards

4.4 Specific constructional parameters and factors

Table 3 — Factors relating to Specific constructional parameters

EN 15882-1:2011+A1:2017
Extended application of results
from fire resistance tests for
service installations. Ducts

Line

Parameter and rule reference

Factor

a

Thickness of protection

Greater or less than tested

b

Distance between joints/stiffeners

Greater or less than tested

C

Greater or less than tested

Number of proteciive layars

Dependant on test data availa

‘§ Change in penetration‘ sealing system around duct

different arrangement and/or orientation of
strips or other material at the penetration|
sealing

FCIAs-NFCA Mt

see rule

Additional test necessary; changes on the penetration
sealing system lead to a different duct systems
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Fire stopping in various standards

EN 158825:2021. Extended application of results from fire resistance tests for service installations. Part 5:
Combined penetration seals

Test A Test B Test C TestD
Blank Seal Penetration Seal Damper Test Comb. Seal (EN15882-5)
(EN1366-3) (EN1366-3) (EN1366-2)
I 11 OO0 v g _ B o0 OO
E 2 lame v || - Sllan
- Wa . |4 Wg _ W( | - Wp _

--\.I
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Fire stopping in various standards

1.1 These test methods evaluate the fire-resistive metallic
HVAC duct system’s fire resistance and fire-engulfment with
horizontal and vertical through-penetration firestops.

‘

The
fire-engulfment test also provides a means to test a through-
penetration firestop to determine its compatibility with the
HVAC duct when mounted in a horizontal or vertical fire- ASTM E2816
separating element. A hose stream test is also performed on the

test assembly in accordance with the provisions in Practice
E2226.

5.2.2 Ability of the firestops to meet ;he requirements of
Test Method E814 when used as part of a HVAC duct system.

v/
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ASTM E2336-20 - Fire-Engulfment Test

“"

Open End
=
777 .
477 Unexposed Side of
# 7 27 Supporting Construction
L 7 . .
;// ; / Through-Penetration Fire Stop
7
7
/5;?
i
Vs
777
//// 4 i
A Y 222241 222227 222
0 AL s V22442 222244
VALY A et 2e2d
v 7 /5///, i 22222 // S/
Fire Side

Horizontal Furnace

System Supports

Grease Duct Enclosure System |

Sealed End 34
FIG. 6 Fire-Engulfment Test Arrangement



Conclusions on proposed Learning obje

1) What are current requirements in UAE for fire
rated ducts including kitchen ducts

2) Importance of proper fire rated seal around
ducts penetrating walls/floors

3) How fire rated seals around ducts shall be
tested

4) Specific requirements for testing of seals
around kitchen extract ducts (kitchen grease
ducts)

5) When mix and match approach is acceptable

. N
7
\\ 3
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Thank you
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