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Summary of Topics

This New Edition of UL 2221 includes editorial revisions such as reference updates,
re-organization of sections, renumbering, and pagination. These revisions are considered to be
non-substantive and not subject to UL’s STP process.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser’'s computer system.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
+and/or other elements of the Standard having future effective dates as indicated in the note following the
“affected item. The prior text for requirements that have been revised and that have a future effective date
“are located after the Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.
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INTRODUCTION
1 Scope

1.1 These tests are intended to determine the fire resistance of grease duct enclosure assemblies. These
requirements limit the combustibility, the surface flammability, and the smoke generation potential of the
coverings used to enclose the grease duct. In addition, these requirements evaluate the effectiveness of
the combination of the grease duct and the enclosure as a fire rated enclosure system and through
penetration firestop system, as well as the enclosure’s effect on the grease duct.

1.2 The fire endurance ratings for grease duct enclosure assemblies are intended to register performance
during the period of fire exposure and are not intended to be interpreted as having determined the
acceptability of the grease duct assembly for use before or after fire exposure. The intent of these
methods is to develop data to assist others in determining the suitability of the grease duct assembly
where fire resistance is required.

1.3 These requirements are intended to evaluate the ability of grease duct enclosure assemblies
specified in 1.1 to contain an internal fire or repel an external fire during predetermined test exposures.
The test evaluates the grease duct assembly’s resistance to fire, heat, and to a hose stream.

1.4 Requirements covering the construction and performance requirements of proprietary grease ducts
are contained in the Standard for Grease Ducts, UL 1978. All ducts, both proprietary and non-proprietary,
shall comply with installation requirements of the Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations, NFPA 96, and the International Mechanical Code.

1.5 Under these requirements a grease duct enclosure assembly is subjected to standard internal and
external fire exposures controlled to achieve specified temperatures throughout a specified time period.

1.6 During the internal fire exposure, one of two installation condition methods shall be selected to
measure temperatures near or on the surface of the grease duct enclosure material away from the grease
duct. One method of temperature measurement is intended for all installations except for installations
within non-ventilated combustible enclosures. The second method of temperature measurement is
intended for installations within non-ventilated combustible enclosures.

1.7 These exposures by themselves are not intended to be representative of all fire conditions; conditions
vary with changes in the amount, nature, and distribution of fire loading, ventilation, compartment size and
configuration, and heat sink characteristics of the compartment.

1.8 These requirements cover the measurement of the transmission of heat through the grease duct
assembly and the passage of heat and gases hot enough to ignite cotton waste.

1.9 These requirements provide a relative measure of fire performance under these specified fire
exposure conditions. Any variation from the construction or conditions that are tested, such as method of
assembly and materials, is not within the scope of this test method.

1.10 The results of these tests represent one factor in assessing fire performance of grease duct
assemblies. These requirements prescribe standard fire exposures for assessing the performance of
grease duct assemblies. Application of these test results to predict the performance of actual building
construction requires careful evaluation of test data.
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2 Units of Measurement

2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

3 Undated References

3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.

4 Glossary
4.1 For the purpose of these requirements, the following definitions apply.

4.2 FIRESTOP — Materials, including the grease duct, that fill the opening where the grease duct
passes through the supporting construction.

4.3 GREASE DUCT - The duct shall:
a) Be constructed of steel not less than 0.055 inch (1.40 mm) in thickness, or
b) Be constructed of stainless steel not less than 0.044 inch (1.12 mm) in thickness, or
c) Comply with the requirements of the Standard for Grease Ducts, UL 1978.
The duct shall comply with requirements of nationally recognized standards and codes such as the

Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations, NFPA 96, and
the International Mechanical Code.

4.4 GREASE DUCT ENCLOSURE MATERIALS — The insulating materials surrounding the grease
duct assembly. The grease duct enclosure materials also include adhesives, encapsulating materials,
facers, fasteners, and banding required to secure the insulating materials in place.

4.5 SUPPORTING CONSTRUCTION — A floor slab that seals the top of the furnace from which the
grease duct assembly is suspended.

4.6 TEST ASSEMBLY — The combination of the test specimen and the supporting construction.

4.7 TEST SPECIMEN — An enclosed grease duct and, when the grease duct is suspended from the
supporting construction, the firestop.

4.8 UNEXPOSED SURFACE — The surface of the test specimen exposed to ambient air.
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PERFORMANCE

MATERIAL REQUIREMENTS

5 Surface Burning Characteristics
5.1 Test method

5.1.1 The grease duct enclosure materials including adhesives, encapsulating materials, and facers shall
be evaluated in accordance with the Standard for Test for Surface Burning Characteristics of Building
Materials, UL 723. (The requirements contained in UL 723 are also in the Standard Method of Test of
Surface Burning Characteristics of Building Materials, NFPA 255, and the Standard Test Method for
Surface Burning Characteristics of Building Materials, ASTM E84).

5.2 Performance criteria
5.2.1 The grease duct enclosure materials shall have a flame spread value of 25 or less.
5.2.2 The grease duct enclosure materials shall have a smoke developed value of 50 or less.
6 Serviceability
61 General

~6.1.1 The serviceability of the insulating material used in the grease duct enclosure is to be determined
“by tests conducted in accordance with the Standard Test Method for Hot-Surface Performance of
'High-Temperature Thermal Insulation, ASTM C411, and the Standard Test Method for Steady-State
Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus, ASTM C518.

6.2 Hot-surface performance

6.2.1 The grease duct insulation system including adhesives, encapsulating materials, and facers shall be
subjected to a service temperature in accordance with the Standard Test Method for Hot-Surface
Performance of High-Temperature Thermal Insulation, ASTM C411. The service temperature shall be the
temperature on the face of the grease duct enclosure material nearest the grease duct when equilibrium,
as described in 8.6.1, is obtained during the internal fire test. The service temperature shall not exceed
500°F (260°C) nor shall the ASTM C411 test temperature fall below 250°F (121°C) as specified in
Paragraph 604.3 of the International Mechanical Code.

6.2.2 The grease duct enclosure materials shall not flame, glow, smolder or smoke.
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6.3 Steady-state thermal transmission properties
6.3.1 Test method
6.3.1.1 Eight samples of the insulation material used in the grease duct enclosure are required.

6.3.1.2 The thickness of the samples is to be that of a single layer of insulation material used to construct
the test specimens for the internal and external fire tests.

6.3.1.3 All samples are to be conditioned for a minimum of 24 hours at 75 +5°F (23.8 £2.7°C) at a relative
humidity of 50 +5 percent.

6.3.1.4 Four samples are to be placed vertically in a rack with a space between each sample ranging from
3/8 inch to 3/4 inch (from 9 mm to 19 mm). The rack is to be placed in an air circulating oven preheated
to 500 +5°F (260 +2.7°C) for a minimum 12-hour period. The oven is shut off and the samples allowed to
cool at 75 +5°F (23.8 +2.7°C) for a minimum 12-hour period. This cycle is to be repeated 10 times. After
the tenth cycle, the samples are to be removed from the oven and allowed to cool for an additional
minimum 12-hour period.

6.3.2 Performance criteria

6.3.2.1 When tested in accordance with the Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus, ASTM C518, the average change
in thermal conductivity of the four samples placed in the oven shall not be greater than 10 percent of the
average thermal conductivity of the four samples not placed in the oven. The oven shall be maintained at
a temperature equal to the temperature on the face of the grease duct enclosure materials nearest the
grease duct when equilibrium, as described in 8.6.1, is obtained during the internal fire test. The oven
temperature shall not be greater than 500°F (260°C).

7 Noncombustibility
7.1 Test method

7.1.1 Insulation materials without surface adhesives, encapsulating materials, and facers shall be
evaluated in accordance with the Standard Test Method for Behavior of Materials in a Vertical Tube
Furnace at 750°C, ASTM E136.
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7.2 Performance criteria

7.2.1 The insulation materials shall meet the requirements of ASTM E136 for noncombustibility.
ASSEMBLY REQUIREMENTS

8 Internal Fire Test

8.1 General

8.1.1 One of two installation conditions is simulated during the internal fire test. Condition A represents
all installation conditions except for installations within non-ventilated combustible enclosures which are
represented by Condition B.

8.1.2 The test specimen is to be tested within an area having ventilation capable of maintaining the
buildup of carbon monoxide to less than 50 parts per million throughout the period of any test. The area
is to be free of extraneous drafts. The temperature of the test specimen is to be between 50 and 90°F (10
and 32°C) at the beginning of the tests. The room is to be constructed so that during any one test the
room temperature does not increase by more than 40°F (23°C) above the room temperature recorded at
the beginning of the test.

8.1.3 The room temperatures are to be determined by a shielded thermocouple located centrally within a
vertically oriented 6-inch (152 mm) length of aluminum painted 2-inch diameter (50.8 mm) steel pipe open
at both ends. The shielded thermocouple is to be located 24 +2 inches (610 +51 mm) from the vertical
unexposed surface nearest the thermocouple grid used to measure the internal duct temperature. The
elevation of the thermocouple is to be within 1 inch (25 mm) of the centerline of the horizontal portion of
the test sample.

. 8.2 Test specimen

© 8.2.1 The test specimen is to consist of a grease duct constructed of steel, not less than 0.055-inch
 (1.40-mm) thick, or stainless steel, not less than 0.044-inch (1.12-mm) thick, with liquid tight welded or
- brazed joints or seams and the bracing and supports in accordance with the specifications of the
- International Mechanical Code, NFPA 96, or comply with the requirements of the Standard for Grease
- Ducts, UL 1978. The grease duct is to be representative of the largest cross-sectional area and maximum
© width-to-height ratio to be used.

8.2.2 The horizontal section of the grease duct is to be 9 %1 feet (2.74 +0.3m) long and the vertical
section 4.5 +0.5 feet (1.37 £0.15 m) in length. The horizontal section of the grease duct is to include
supports at maximum spacing, at least one access opening, and at least two joints, as shown in Figure
8.1. The weight of the grease duct on the supports is to represent the maximum load to be applied on the
grease duct enclosure materials. The grease duct is to include all fittings for which special methods of
insulation are required.
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e FLUE GAS RESTRICTORS ~

Figure 8.1
Grease duct assembly
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