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SCC FOREWORD

National Standard of Canada

A National Standard of Canada is a standard developed by a Standards Council of Canada (SCC) accredited
Standards Development Organization, in compliance with requirements and guidance set out by SCC. More
information on National Standards of Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation, Science and Economic Development (ISED) Canada.
With the goal of enhancing Canada’s economic competitiveness and social well-being, SCC leads and facilitates the
development and use of national and international standards. SCC also coordinates Canadian participation in
standards development, and identifies strategies to advance Canadian standardization efforts.

Accreditation services are provided by SCC to various customers, including product certifiers, testing laboratories,
and standards development organizations. A list of SCC programs and accredited bodies is publicly available at
www.scc.ca.
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UL Standard for Safety for Commercial and/or Outdoor Wood-Fired Baking Ovens – Refractory Type,
ANSI/CAN/UL/ULC 2162

Second Edition, Dated March 13, 2025

Summary of Topics

This new Second edition of ANSI/CAN/UL/ULC 2162 dated March 13, 2025 incorporates editorial
changes including renumbering and reformatting to align with current style.

The new requirements are substantially in accordance with Proposal(s) on this subject dated August 2,
2024.

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 ULSE Inc. (ULSE).

ULSE 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 fitness for any purpose.

In no event will ULSE 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 ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE'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 ULSE
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.
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1

ANSI/CAN/UL/ULC 2162:2025

Standard for Commercial and/or Outdoor Wood-Fired Baking Ovens –
Refractory Type

Prior to the first edition, the requirements for the products covered by this Standard were included in
the Outline of Investigation for Commercial Wood-Fired Baking Ovens – Refractory Type, UL 2162.

First Edition – May, 2014

Second Edition

March 13, 2025

This ANSI/CAN/UL/ULC Safety Standard consists of the Second Edition.

The most recent designation of ANSI/UL 2162 as an American National Standard
(ANSI) occurred on March 13, 2025. ANSI approval for a standard does not
include the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

This Standard has been designated as a National Standard of Canada (NSC) on
March 13, 2025.

©© 2025 ULSE Inc. All rights reserved.
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Preface

This is the Second Edition of ANSI/CAN/UL/ULC 2162, Standard for Commercial and/or Outdoor Wood-
Fired Baking Ovens – Refractory Type.

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL/ULC 2162 Standard is under continuous maintenance, whereby each revision is
approved in compliance with the requirements of ANSI and SCC for accreditation of a Standards
Development Organization. In the event that no revisions are issued for a period of four years from the
date of publication, action to revise, reaffirm, or withdraw the standard shall be initiated.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

This Second Edition joint American National Standard and National Standard of Canada is based on, and
now supersedes, the first Edition of UL 2162.

Requests for interpretation of this Standard should be sent to ULC Standards. The requests should be
worded in such a manner as to permit a "yes” or "no” answer based on the literal text of the requirement
concerned.

Comments or proposals for revisions on any part of the Standard may be submitted at any time. Proposals
should be submitted via a Proposal Request in the Collaborative Standards Development System (CSDS)
at https://csds.ul.com.

Our Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of our Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and exclusive property of ULSE Inc.

This Edition of the Standard has been formally approved by the Technical Committee (TC) on Solid Fuel
Appliances, TC 127.

This list represents the TC 127 membership when the final text in this Standard was balloted. Since that
time, changes in the membership may have occurred.

TC 127 Membership

Name Representing Interest Category Region

E. Adair Hearth Patio & Barbecue Association Producer USA

J. Brania UL Solutions Testing & Standards Org. USA

I. Brodzinski UL Standards & Engagement TC Project Manager – Non-voting USA

J. Buckley Buckley Rumford CO Supply Chain USA

TC 127 Membership Continued on Next Page
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6 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

TC 127 Membership Continued

Name Representing Interest Category Region

G. Bures Bures Consultants, Inc. General Interest USA

K. Bush Office of the Maryland State Fire
Marshal

Authorities Having Jurisdiction USA

L. Curley Chimney Safety Institute of America General Interest USA

N. Dawe County Of Cobb Authorities Having Jurisdiction USA

E. Dufour Security Chimneys International LTD Producer Canada

D. Feb FIRE Associates General Interest USA

B. Ferrari National Chimney Sweep Guild Commercial / Industrial User USA

D. Freeman Freeman Fire Inspectors, Ltd. Commercial / Industrial User USA

Z. Gadomski WETBC Commercial / Industrial User Canada

K. Kalakay State of Michigan Authorities Having Jurisdiction USA

S. LeBlanc SBI-International Producer Canada

T. Mcnulty US Draft CO Producer USA

C. Neufeld Blaze King Industries Inc Producer USA

K. Reasoner Kozy Heat Fireplaces Producer USA

M. Romanow Innovative Hearth Technologies Producer USA

M. Savage Marion County, FL Authorities Having Jurisdiction USA

B. Schwock New Buck Corporation Producer USA

P. Stegmeir P B S & Associates Commercial / Industrial User USA

J. Steinert PFS TECO Testing & Standards Org. USA

A. Tiegs OMNI-Test Laboratories, Inc. Testing & Standards Org. USA

J. Voorhees United States Stove Company Producer USA

L. Werner UL Standards & Engagement TC Chair – Non-voting Canada

B. Ziegler Intertek Testing Services Testing & Standards Org. USA

International Classification for Standards (ICS): 97.040.20

For information on ULSE Standards, visit https://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.

This Standard is intended to be used for conformity assessment.

The intended primary application of this Standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANÇAISE ET
ANGLAISE
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MARCH 13, 2025 ANSI/CAN/UL/ULC 2162 7

INTRODUCTION

1 Scope

1.1 These requirements apply to commercial and/or outdoor wood-fired ovens. Commercial wood-fired
ovens are intended for use by commercial establishments for the purpose of cooking or baking food
products utilizing solid wood fuel. These ovens utilize refractory materials as the liner of the oven cavity.

1.2 For the purposes of this Standard, the ovens described in 1.1 that are installed in commercial
establishments are vented by an exhaust hood or by means of a direct connect venting system.

a) Exhaust hoods are covered by the Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations, NFPA 96, or an exhaust hood tested for compliance with the
requirements in the Standard for Exhaust Hoods for Commercial Cooking Equipment, UL 710, or
the Standard for Exhaust Hoods and Related Controls for Commercial and Industrial Kitchens,
ULC 646.

Minimum exhaust hood size including minimum height, depth, and length of the hood as well as
minimum hood overhangs, minimum exhaust air flows, and maximum hood height above the oven
shall be established as part of the investigation, as well as the temperature rating of the hood.

b) Direct connect venting systems are covered by the Standard for Ventilation Control and Fire
Protection of Commercial Cooking Operations, NFPA 96, or a direct connect venting system tested
for compliance with the requirements of Standard for Factory-Built Chimneys for Residential Type
and Building Heating Appliances, UL 103 and Standard for Grease Ducts, UL 1978, or 540 °C and
760 °C Industrial Chimneys, ULC/ORD-C959 and Standard for Exhaust Cleaning and Standard for
Factory Built Grease Ducts, ULC S662.

1.3 The wood-fired baking ovens as covered by these requirements and the exhaust hoods referenced in
these requirements are intended for installation in accordance with:

a) In Canada:

1) CSA C22.1, Canadian Electrical Code, Part 1 (CE Code);

2) CSA B365, Installation Code for Solid-Fuel-Burning Appliances and Equipment;

3) National Building Code of Canada (NBC);

4) National Fire Code of Canada (NFC);

5) Regulation of the authority having jurisdiction.

b) In the United States:

1) NFPA 70, National Electrical Code (NEC);

2) International Mechanical Code (IMC);

3) Uniform Mechanical Code;

4) NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations;

5) Other applicable Federal and State regulations for the specific product or application it is
being utilized in.
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8 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

2 Components

2.1 A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as specified in this Standard;

b) Be used in accordance with its rating(s) established for the intended conditions of use; and

c) Be used within its established use limitations or conditions of acceptability.

2.2 A component of a product covered by this Standard is not required to comply with a specific
component requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product; or

b) Is separately evaluated when forming part of another component, provided the component is
used within its established ratings and limitations.

2.3 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

2.4 A component that is also intended to perform other functions such as overcurrent protection, ground-
fault circuit-interruption, surge suppression, any other similar functions, or any combination thereof, shall
comply additionally with the requirements of the applicable standard(s) that cover devices that provide
those functions.

3 Units of Measurement

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

3.2 Unless otherwise indicated, all voltage and current values mentioned in this Standard are root-mean-
square (rms).

4 Referenced Publications

4.1 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.

4.2 The following publications are referenced in this Standard:

ASME B36.10M,Welded and Seamless Wrought Steel Pipe

ASTM E136, Standard Test Method for Assessing Combustibility of Materials Using a Vertical Tube
Furnace at 750 °C

ASTM E2652, Standard Test Method for Assessing Combustibility of Materials Using a Tube Furnace with
a Cone-shaped Airflow Stabilizer, at 750 °C

CSA 22.2 No. 0.15, Adhesive Labels

CSA 22.2 No. 25, Temperature-Indicating and Regulating Equipment
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MARCH 13, 2025 ANSI/CAN/UL/ULC 2162 9

CSA B365, Installation Code for Solid-Fuel-Burning Appliances and Equipment

CSA C22.1, Canadian Electrical Code, Part 1 (CE Code)

International Mechanical Code (IMC)

National Building Code of Canada (NBC)

National Fire Code of Canada (NFC)

NFPA 70, National Electrical Code (NEC)

NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations

UL 103, Factory-Built Chimneys for Residential Type and Building Heating Appliances

UL 710, Exhaust Hoods for Commercial Cooking Equipment

UL 723, Test for Surface Burning Characteristics of Building Materials

UL 969, Marking and Labeling Systems

UL 1978, Grease Ducts

UL 60730-1, Automatic Electrical Controls – Part 1: General Requirements

UL 60730-2-9, Automatic Electrical Controls For Household and Similar Use; Part 2: Particular
Requirements For Temperature Sensing Controls

ULC/ORD-C959, 540 °C and 760 °C Industrial Chimneys

ULC 102, Standard Method of Test for Surface Burning Characteristics of Building Materials and
Assemblies

ULC 114, Standard Method of Test for Determination of Non-Combustibility in Building Materials

ULC 646, Exhaust Hoods for Commercial Cooking Equipment

ULC S662, Factory-Built Grease Ducts

Uniform Mechanical Code

5 Glossary

5.1 For the purpose of this Standard the following definitions apply.

5.2 AUTHORITY HAVING JURISDICTION (AHJ) – The governmental body responsible for the
enforcement of any part of this Standard or the official or agency designated by that body to exercise such
a function.
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10 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

5.3 COMBUSTIBLE MATERIAL – For Canada, a material that fails to meet the acceptance criteria of
ULC 114. For the US, a material that, in the form in which it is used and under the conditions anticipated,
will ignite and burn; a material that does not meet the definition of noncombustible.

Copyright© 2024 National Fire Protection Association, Quincy, MA. All rights reserved.

5.4 NONCOMBUSTIBLE MATERIAL – For Canada, a material that meets the acceptance criteria of
Standard Method of Test for ULC 114. For the US, a material that complies with any one of the following
shall be considered a noncombustible material:

a) The material, in the form in which it is used, and under the conditions anticipated, will not ignite,
burn, support combustion, or release flammable vapors when subjected to fire or heat;

b) The material is reported as passing ASTM E136;

c) The material is reported as complying with the pass/fail criteria of ASTM E136 when tested in
accordance with the test method and procedure in ASTM E2652.

Copyright© 2024 National Fire Protection Association, Quincy, MA. All rights reserved.

5.5 WOOD-FIRED BAKING OVEN – A factory- or field-assembled oven intended to cook products
utilizing solid wood fuels only. Also referred to as oven and wood-fired oven in this Standard.

6 Terminology

6.1 Use of the term "product" in these requirements refers to all wood-fired ovens or any part thereof
covered by these requirements unless specifically noted otherwise.

CONSTRUCTION

7 Materials

7.1 An oven part shall be made of noncombustible corrosion-resistant materials. Metals shall not be
used in combinations at any location within the assembly that may cause galvanic action.

7.2 The minimum thickness of sheet metal including any coatings and of other materials shall comply
with Table 7.1.

Table 7.1
Minimum Metal Thickness

Material inch (mm)

Aluminum-coated steel Type T1-40 regular [0.40 oz/ft2 (0.12 kg/m2)] 0.018 (0.46)

Aluminum alloys 0.016 (0.41)

Cast iron 0.125 (3.18)

Galvanized steel (G60 coating class) 0.018 (0.46)

Porcelain-enameled steel 0.032 (0.81)

Stainless steel 0.012 (0.30)

Steel (uncoated or painted) 0.042 (1.07)

7.3 Aluminum alloys containing more than 1 % magnesium shall not be used when the reflectivity of the
material is used to reduce the risk of fire.
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MARCH 13, 2025 ANSI/CAN/UL/ULC 2162 11

7.4 The fire chamber of the oven and other parts in contact with flue gases that are visible after
installation shall be of material having the durability and resistance to fire and heat equivalent to fire
refractories, SAE Series 300 or 400 stainless steel, aluminum-coated steel, cast iron, or 0.042 inch
(1.07 mm) thick unprotected or painted steel.

7.5 Cast iron and unprotected and painted sheet steel complying with the requirements of notes (k) and
(l) in Table 15.1 comply with the requirements of 7.4.

7.6 Parts that are in contact with flue gases and that are not visible after installation shall be of a material
having the durability and resistance to corrosion, fire, and heat equivalent to fireclay tile or SAE Series 300
or 400 stainless steel.

7.7 Thermal insulation shall comply with the following conditions when the oven is tested in accordance
with these requirements:

a) The insulation shall not show evidence of softening, melting, or deterioration.

b) Except for binder materials, thermal insulation material shall be noncombustible.

c) Thermal insulation shall not come into contact with the products of combustion.

d) Thermal insulation that is not self-supporting shall be applied to solid surfaces so that the
insulation does not sag. An adhesive or cement used to attach such material shall retain its
adhesive qualities at any temperature the adhesive may attain when tested in accordance with
these requirements and at 0 °F (minus 18 °C).

e) Adhesives or cements used in the installation of insulating materials shall have a flame spread
rating of 25 or less when tested in accordance with UL 723 or ULC 102.

f) A water-absorbing insulating material shall not be subject to wetting by condensation when
installed as intended.

g) Asbestos material shall not be used.

7.8 A device shall be provided to indicate the oven operating temperature. This device shall measure
either the oven air temperature or the temperature of the refractory material or both. An electrically
operated temperature-indicating device shall:

a) Be evaluated as an operating control with class A control functions to UL 60730-1, in addition to
UL 60730-2-9; and

b) Comply with the applicable requirements of CSA 22.2 No. 25.

7.9 The unit assembly for outdoor wood-fired baking ovens shall be fabricated from SAE Series 300 or
400 stainless steel. Exterior rear and exterior bottom enclosure panels may be fabricated from G-90 or
better galvanized steel.

8 Assembly

8.1 An oven shall consist of all the essential parts necessary for the intended installation of the complete
oven assembly. Each part of the assembly shall be constructed for ready attachment to the other without
requiring alteration by the installer, such as cutting, threading, drilling, welding, or similar tasks.

Exception: An assembly or component part intended to be cut to length or to be fitted by the installer may
be provided when means are furnished for joining any altered part to a companion part or assembly. All
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12 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

fasteners required to complete the assembly shall be provided with the product by the manufacturer.
Drilling is not prohibited when:

a) The drilling operation does not weaken the assembly or penetrate into the flue liner; and

b) The size of the required drill bit is specified and the instructions clearly describe the locations to
be drilled, such as by the use of drawings, descriptions, templates, or the like.

8.2 Two or more parts or subassemblies that bear a definite relationship to each other in the intended
application shall be:

a) Arranged and constructed to permit them to be incorporated into the complete assembly without
need for alteration or alignment and only in the intended relationship with each other; or

b) Assembled and shipped from the factory as one unit.

8.3 Each part, such as an oven flue section or support element, shall be completely assembled by the
manufacturer at the factory.

8.4 When an oven flue assembly incorporates elbows, no part of the oven flue shall be at an angle of
more than 30° from the vertical at any point in the assembly, and the oven connector shall not include
more than one offset (two elbows).

8.5 A flue collar shall be made of material not thinner than that required for the fire chamber, and shall
provide for attachment and fastening of the chimney connector by at least two screws or other equivalent
mechanical methods.

8.6 A flue collar shall be of a nominal whole-inch (mm) size diameter of 6 inches (152 mm) or greater or
the oven shall be provided with an increasing adaptor to fit to the next larger whole-inch size diameter of
6 inches (152 mm) or greater.

9 Joints

9.1 Parts of an oven shall be joined and secured so that they do not disengage when tested in
accordance with these requirements.

9.2 When screws are used to join assemblies during installation, the assemblies to be joined shall
provide for the use of screws without being punched or drilled, except as referenced in 8.1. A screw shall
not extend into a flue-gas passage.

9.3 A joint shall not retain condensation nor permit condensation or grease to flow from the interior to the
exterior of the oven.

9.4 A joint between sections of the oven, fabricated in accordance with the manufacturer's instructions,
shall not permit passage of a 1/32 inch (0.81 mm) diameter rod.

10 Support Assembly

10.1 A support assembly shall maintain the minimum required clearance between an oven and
combustibles.

10.2 The support assembly shall be able to support the oven assembly.
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MARCH 13, 2025 ANSI/CAN/UL/ULC 2162 13

11 Ventilation Openings

11.1 Openings for air flow may be provided in the oven enclosure, but shall not be located in the
passages serving to convey flue gases or oven vapors. Such openings shall not impair the structural
integrity of the oven.

11.2 The openings for air flow specified in 11.1 shall be located within the outer assembly of the oven.

11.3 The openings for air flow specified in 11.1 shall be more than 1-1/2 inch (38.1 mm) above the floor
and otherwise arranged so that unintentional closure is unlikely.

11.4 When the openings for air flow specified in 11.1 are likely to be blocked in the actual installation or
by unintentional means, these openings are to be sealed for the tests in Sections 15 – 19.

PERFORMANCE

12 General

12.1 When an oven is tested in accordance with these requirements, specified temperatures on
combustible construction shall be maintained.

12.2 After being subjected to the tests described in Sections 15 – 23 as applicable, an oven shall
function as intended for further use.

12.3 Test results indicating compliance with the requirement in 12.2 include the following:

a) No part of the oven has become damaged or permanently distorted to an extent that it or the
oven assembly will not continue to function as intended.

b) The effectiveness of any required protective coating or finish on metal parts has not been
reduced.

c) A refractory material shows no evidence of cracking, disintegration, or spalling to the extent that
serviceability of any part of an assembly has been impaired.

d) Cracks are not observable in porcelain enamel used as a required protective coating when the
surface is examined under a microscope of 60 magnification.

e) The reflectivity of a surface has not been impaired when the reflectivity is utilized to reduce the
risk of fire.

f) Burning or scaling of metal parts is not evident upon visual observation.

g) The effectiveness of insulating material has not been reduced.

12.4 During and following tests on the oven, thermal insulation shall comply with the following
requirements:

a) The insulating material shall remain in its intended position.

b) The thermal conductivity of the insulating material shall not be increased.

c) The thermal insulation and adhesive shall not show evidence of softening, melting, or other
evidence of malfunction of deterioration.
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14 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

13 Test Installations

13.1 General

13.1.1 Tests are to be conducted as described in Sections 15 – 23 on each type of oven. When the oven
is manufactured in more than one size, tests are to be conducted on as many sizes as necessary to
determine compliance with the requirements in Sections 15 – 23.

13.1.2 The temperature of the room and the entire test structure within the room is to be between 60 –
90 °F (15.6 – 32.2 °C) at the beginning of the temperature test.

13.2 Enclosure

13.2.1 The oven is to be placed in a four-sided enclosure consisting of a ceiling, a back wall, and two
side walls. The walls and ceiling are to be made of 3/4-inch thick plywood painted flat black. The ceiling is
to be placed 8 feet (2.4 m) from the floor. The side walls are to extend a minimum of 4 feet (1.2 m) in front
of the oven door opening. The side walls are to be placed 4 feet (1.2 m) to each side of the door opening
unless the manufacturer's installation instructions specify a closer clearance. All joints or seams in the
enclosure are to be sealed with pressure-sensitive tape or silicone caulking.

13.2.2 The oven is to be placed at the maximum height on the support frame described in the Installation
and Operating Instructions, Section 28. The oven is to then be enclosed with 3/4-inch (19-mm) thick
plywood painted flat black facing the oven. The enclosure is to be supported as described in the
installation instructions. Any areas specified as non-combustible that would form the enclosure are to be
sealed as recommended by the installation instructions or sealed with 3/8-inch (9.5-mm) thick ceramic
fiber board.

13.2.3 The test structure is to be erected within a room having ventilation capable of maintaining the
buildup of carbon monoxide to less than 50 ppm throughout the period of any test. The room is to be free
of drafts. During any one test the room temperature shall not increase more than 20 °F (11 °C) above the
value recorded at the beginning of the test.

13.3 Exhaust hood

13.3.1 As part of the investigation for commercial ovens intended to be installed in commercial
establishments under the exhaust hood, the minimum size exhaust hood complying with the requirements
in NFPA 96. The exhaust hood is to be installed over the oven in such a manner as to capture all smoke
and vapors leaving the confines of the oven.

13.3.2 The exhaust hood is to be installed so that the minimum side, front, and when applicable, rear
overhangs from the oven are as specified by the oven manufacturer. The hood is to be installed the
maximum distance above the oven as specified by the oven manufacturer.

13.3.3 The hood air flow is to be measured while the oven is at room temperature 60 – 90 °F (15.6 –
32.2 °C).

13.3.4 The exhaust duct used during the test is to be connected to a power ventilator and should be
sized so that the velocity through the exhaust collar is at least 1500 feet (457 m) per minute. Either the
duct is to be provided with a damper or a suitable ventilator is to be used to permit adjustment of the air
velocity.

13.3.5 The exhaust air flow is to be adjusted to produce 1500 feet (457 m) per minute air flow through
the exhaust duct. The supply air blower (when provided) shall be off. The exhaust air flow is to be
measured in the exhaust duct at a distance not less than three times the diameter of the duct from the
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MARCH 13, 2025 ANSI/CAN/UL/ULC 2162 15

exhaust collar and/or from any elbows or bends within three diameters upstream or downstream. A
minimum of nine measurements at one plane in the duct shall be averaged to determine the air flow rate.
Measurements shall be made with a calibrated velometer, thermo anemometer, or other suitable device.
The measurements are to be made at various locations within the duct, symmetrically located as shown in
Figure 13.1. The measurements are to be made with the cooking appliance removed from beneath the
exhaust hood or in the unheated state.

Figure 13.1

Air Flow Measurement Location in Test Duct

Rectangular Circular
Rectangular duct divided into nine equal
areas as illustrated with air flow
measurement devices located in the
center of each of the resulting nine areas.

Circular duct divided equally into nine
locations along the diameter of the duct
with air flow measurement devices
located as illustrated.

13.4 Direct connect venting systems

13.4.1 The test structure is to include a 3/4 inch (19 mm) thick plywood ceiling located 8 feet (2.4 m)
above the floor and extending not less than 4 feet (1.2 m) beyond the oven. The chimney connector is to
connect to the simulated chimney at the ceiling. Where the chimney pierces the ceiling, an opening having
a diameter 8 inches (205 mm) larger than the diameter of the chimney is to be cut and the chimney
centered in the opening. The ring thus formed is to be sealed with gypsum wallboard or equivalent mineral
board material at least 3/8 inch (9.5 mm) thick, placed on the exterior surface of the ceiling. The joint
between the chimney connector and the ring shall not have a through opening (total eccentricity) greater
than 1/8 inch (3.2 mm) wide. Temperatures on the surfaces surrounding the chimney connector are to be
determined at points located 2 inches (50.8 mm) from the outer edge of the ring.

13.4.2 The oven is to be connected to a simulated chimney by:

a) A black or blued-steel chimney connector pipe of the same nominal diameter as the collar or
adaptor provided on the oven; or

ULN
ORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 U

L 2
16

2 2
02

5

https://ulnorm.com/api/?name=UL 2162 2025.pdf


16 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

b) The chimney connector provided as part of the oven.

The thickness shall be 0.023 – 0.028 inch (0.58 – 0.71 mm). The chimney connector is to be run vertically
or horizontally, or both, to the chimney at the clearances specified by the installation instructions.

13.4.3 The simulated chimney is to consist of black or blued-steel pipe of the same size as the chimney
connector and shall have a thickness of 0.023 – 0.028 inch (0.58 – 0.71 mm). The chimney is to originate
at the point where the chimney connector exits the test structure and is to terminate 15 feet (4.6 m) above
the floor of the test structure.

Exception: In lieu of the simulated chimney, and at the option of the manufacturer, the oven is to be tested
with a factory-built chimney and ceiling support specified by the manufacturer, when:

a) The chimney complies with UL 103; and

b) Both the installation instructions and marking on the product specify the chimney with which the
oven is to be used.

13.5 Wood storage

13.5.1 When the oven is provided with wood storage or the installation instructions provide for wood
storage in the vicinity of the oven, temperatures on the wood storage compartment are to be measured.
Unless specific details are provided on the material and ventilation to be utilized for the wood storage
compartment, the wood storage compartment is to be constructed of 16-gauge steel painted flat black and
is to be sealed on all sides during test.

14 Temperature Measurement

14.1 During all tests the outlet flue-gas temperature of the oven and the exhaust hood or direct connect
venting system, as applicable, shall be determined by thermocouples as shown in Figure 14.1. The
thermocouples are to be Type K (chromel-alumel) of 24 AWG (0.21 mm2) to 18 AWG (0.82 mm2) wire with
an untwisted, welded bare-lead junction not more than 0.05 inch (1.27 mm) in diameter. The
thermocouples are to be positioned in the center line of the oven outlet and exhaust hood outlet. For direct
connect venting systems, the thermocouple is to be positioned in the center line of the chimney connector,
6 inches (152 mm) below the connection to the simulated chimney.
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Figure 14.1

Flue-gas Thermocouple and Support Bracket

14.2 Temperatures of other than flue gases and metal surfaces are to be measured using either Type J
(iron-constantan) or Type K (chromel-alumel) thermocouples of wire not larger than 24 AWG (0.21 mm2).

14.3 Temperatures of metal surfaces other than handles and electrical components are to be measured
using Type J (iron-constantan) or Type K (chromel-alumel) thermocouples of wire not larger than 18 AWG
(0.82 mm2).

14.4 The thermocouple wire insulation is to have a temperature use rating higher than the temperatures
to which it may be subjected during these tests.

14.5 The ambient temperature is to be determined by using a thermocouple that is shielded by being
centrally located within a vertically-oriented, 6-inch (152-mm) length of painted aluminum 2-inch (50.8-
mm) steel pipe complying with ASME B36.10M, painted an aluminum color and open at both ends.

14.6 The shielded thermocouple described in 14.5 is to be located 6 inches (152 mm) from the side wall,
4 feet (1.2 m) above the floor, and a distance in front of the unit equal to at least the minimum clearance of
the unit from the back wall (as specified by the manufacturer) but not less than 7 feet (2.1 m) from the back
wall.

14.7 When the oven is intended to take combustion or cooling air from the outside of a building, the
ambient temperature of the space outside of the test structure but within the test room, is to be measured
by means of a shielded thermocouple located on the same horizontal plane as the opening provided for
the admission of outside combustion or cooling air and 3 feet (0.9 m) from the opening.

ULN
ORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 U

L 2
16

2 2
02

5

https://ulnorm.com/api/?name=UL 2162 2025.pdf


18 ANSI/CAN/UL/ULC 2162 MARCH 13, 2025

14.8 The measurement of temperature rises on the oven and oven parts and on the test structure is to be
referenced to the recorded ambient temperatures measured as described in 14.5.

14.9 Thermocouples are to be attached to metal surfaces by screws, rivets, or by silver soldering,
brazing, or welding of the tip to the metal surface as shown in Figure 14.2.
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Figure 14.2

Thermocouple Installation Methods

0.05 in (1.3 mm) Max. Dia. Bead

Pressure Sensitive Paper Tape

2 Twists,
Maximum

Staple

1/2 in

(12.7 mm)

THERMOCOUPLE FOR WOOD SURFACES

1/8 in (3.2 mm) To 1/4 in (6.4 mm)
Separation When Welded to Metal

THERMOCOUPLE WELDED TO METAL SURFACE

THERMOCOUPLE SOLDERED TO METAL SURFACES

(12.7 mm)

1/2 in

(12.7 mm)

1/2 in

(12.7 mm)

1/2 in

Solder

5/16 in (7.9 mm) head by 3/8 in (9.5 mm)
long, maximum rivet or screw.

1/32 in (0.8 mm) thick by 1/2 in (12.7 mm)
diameter washer may be used.

THERMOCOUPLE SECURED TO METAL SURFACESTC-100
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14.10 Thermocouples are to be secured to wood surfaces by staples placed over the insulated portion of
the wires. The thermocouple tip is to be depressed into the wood so as to be flush with the wood surface at
the point of measurement and held in thermal contact with the surface at that point by pressure-sensitive
paper tape. See Figure 14.2.

14.11 Thermocouples are to be attached to cement-like material surfaces by having the 1/2 inch
(12.7 mm) tip and at least 1 inch (25.4 mm) of the lead wires embedded into the material so as to be flush
with the surface of the material. Furnace cement is to be smoothed over such indentations to maintain
thermal contact.

14.12 Thermocouples are to be attached to surfaces and electrical components, other than those
described in 14.9 – 14.11, by being cemented or taped to the surface in a manner to maintain thermal
contact with the surface. Materials and parts whose temperatures are to be measured are included in
Table 15.1. Temperatures on electrical conductors are to be measured on the surfaces of the conductor
insulation.

14.13 The wiring methods for thermocouples circuitry, including junctions, terminals, switches, plugs,
and jacks, are to be constructed to provide independent continuous routing of both thermocouple leads to
the recording equipment.

14.14 Thermocouples are to be placed on surfaces of the test structure at various locations as may be
required to measure maximum temperatures during tests. A minimum number of typical thermocouple
locations are shown in Figure 14.3.

Figure 14.3

Thermocouple Locations

• = Thermocouple location
Thermocouple symmetrically located on the enclosure to the left, right, back, top, and front of the oven. Thermocouples to be
6 inches (152.4 mm) on-center.

14.15 When test enclosure elements are in contact with the oven or oven parts, thermocouples are to be
placed on the oven or on oven part surfaces at representative points of contact.
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Exception: When a point or line contact of a spacer with an enclosure is not greater than 1/8 inch (3.2 mm)
diameter or width, thermocouples are to be placed on the test enclosure at points 1/2 inch (12.7 mm) from
the center of the point of line contact.

14.16 Thermocouples are to be attached to the oven and oven enclosure at various locations as may be
required to measure maximum temperatures during the tests. A minimum number of locations include the
following:

a) Next to each device utilized to monitor oven operating temperatures as required in 7.8.

b) Extending into the oven 1 inch (25.4 mm) below the top of the oven ceiling at the center of the
oven.

c) Centered at the terminus to the oven flue gas and cooking vapor outlet.

d) Centered at the terminus of the exhaust hood outlet connection to the grease duct.

e) On all combustible enclosure materials.

f) On any point of contact of any enclosure to the oven assembly.

g) On any surfaces utilized for wood storage.

h) Any handle or knobs used.

15 Fire Tests

15.1 When a wood-fired oven incorporates an integral grate, the grate is to be used during the tests
specified in Sections 16 – 19.

15.2 When a wood-fired oven does not incorporate a grate and is intended to be used with wood only,
the fire tests are to be conducted with the brands on the hearth and the unit shall bear the visible marking,
"DO NOT USE GRATE OR ELEVATE FIRE – BUILD WOOD FIRE DIRECTLY ON HEARTH."

15.3 The surface temperature on the largest amount of material used in a handle or knob for use on a
wood-fired oven door shall not exceed the temperature specified in Table 15.1, Column 1, during the
Normal Operation Fire Test, Section 17, and the Flame Spillage Fire Test, Section 19.

Exception: The temperature limitation does not apply to knobs used for adjusting combustion air inlets or
damper handles that do not require adjustment during operation.
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Table 15.1
Maximum Temperature Rises

Materials and components
Column 1 Column 2

°C ( °F) °C ( °F)

A. MOTORS a, b, c

1. Class A insulation on coil windings of an alternating-current motor 7 inches
(178 mm) or less in diameter (not including a universal motor):

a) In an open motor:

Thermocouple or resistance method 75 (135) 115 (207)

b) In a totally enclosed motor:

Thermocouple or resistance method 80 (144) 115 (207)

2. Class A insulation on coil windings of an alternating-current motor more than
7 inches (178 mm) in diameter and of direct-current and universal motors:

a) In an open motor:

Thermocouple method 65 (117) 115 (207)

Resistance method 75 (135) 115 (207)

b) In a totally enclosed motor:

Thermocouple method 70 (126) 115 (207)

Resistance method 80 (144) 115 (207)

3. Class B insulation systems on coil windings of an alternating-current motor
7 inches (178 mm) or less in diameter (not including a universal motor):

a) In an open motor:

Thermocouple or resistance method 95 (171) 140 (252)

b) In a totally enclosed motor:

Thermocouple or resistance method 100 (180) 140 (252)

4. Class B insulation systems on coil windings of an alternating-current motor more
than 7 inches in diameter and of direct-current and universal motors:

a) In an open motor:

Thermocouple method 85 (153) 140 (252)

Resistance method 95 (171) 140 (252)

b) In a totally enclosed motor:

Thermocouple method 90 (162) 140 (252)

Resistance method 100 (180) 140 (252)

B. COMPONENTS c

1. Capacitors:

a) Electrolytic types d 40 (72) Not specified

b) Other types e 65 (117) Not specified

2. Relay, solenoid, and other coils with:

a) Class 105 insulation systems:

Thermocouple method 65 (117) 115 (207)

Resistance method 85 (153) 115 (207)

b) Class 130 insulation systems:

Thermocouple method 85 (153) 140 (252)

Resistance method 105 (189) 140 (252)

Table 15.1 Continued on Next Page
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Table 15.1 Continued

Materials and components
Column 1 Column 2

°C ( °F) °C ( °F)

3. Transformer enclosure b:

a) Class 2 transformers 60 (108) 85 (153)

b) Power and ignition transformers 65 (117) 90 (162)

C. INSULATED CONDUCTORS c, f, g

1. Appliance wiring material:

75 °C rating 50 (90) 65 (117)

80 °C rating 55 (99) 70 (126)

90 °C rating 65 (117) 80 (144)

105 °C rating 80 (144) 95 (171)

200 °C rating 175 (315) 200 (360)

250 °C rating 225 (405) 250 (450)

2. Flexible cord – Types HSJ, HSJO, SJO, SJT, SO, ST:

60 °C rating 35 (63) 60 (108)

75 °C rating 50 (90) 65 (117)

90 °C rating 65 (117) 80 (144)

105 °C rating 80 (144) 95 (171)

3. Other types of insulated wires See note f

D. ELECTRICAL INSULATION – GENERAL c, g

1. Class C electrical insulation material Not specified

2. Class (180) electrical insulation material As determined by test

3. Fiber used as electrical insulation or cord bushings 65 (117) 90 (162)

4. Phenolic composition used as electrical insulation or as parts where malfunction
will result in a risk of fire or electric shock

125 (225) 150 (270)

5. Thermoplastic material 25 °C or 77 °F less than its temperature
rating

6. Varnished cloth insulation 60 (108) 85 (153)

E. METALS h

1. Aluminum alloys:

a) 1100 183 (330) 239 (430)

b) 3003 239 (430) 294 (530)

c) 2014, 2017, 2024, 5052 I 294 (530) 350 (630)

2. Aluminum-coated steel, heat-resistant-type j 572 (1030) 708 (1275)

3. Carbon steel – coated with Type A19 ceramic 572 (1030) 628 (1130)

4. Galvanized steel k 267 (480) 350 (630)

5. Low-carbon steel, cast iron l, m 461 (830) 517 (930)

6. Stainless steel:

a) SAE Types 302, 303, 304, 321, 347 686 (1235) 767 (1380)

b) SAE Type 316 667 (1200) 748 (1346)

c) SAE Type 309S 867 (1560) 950 (1710)

d) SAE Types 310, 310B 894 (1610) 975 (1755)

Table 15.1 Continued on Next Page
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Table 15.1 Continued

Materials and components
Column 1 Column 2

°C ( °F) °C ( °F)

e) SAE Type 430 728 (1310) 808 (1455)

f) SAE Type 446 961 (1730) 1042 (1875)

F. GENERAL

1. Operating knobs, handles, and levers n:

a) Metallic 50 (122) Not specified

b) Glass 78 (172) Not specified

c) Plastic o 85 (185) Not specified

d) Wood 150 (302) Not specified
a The motor diameter is to be measured in the plane of the laminations of the circle circumscribing the stator frame, excluding lugs,
boxes, and the like, used solely for motor cooling, mounting, assembly, or connection.
b Ordinarily, coil or winding temperatures are to be measured by thermocouples unless the coil is inaccessible for mounting of
these devices (for example, a coil immersed in sealing compound) or unless the coil wrap includes thermal insulation or more than
2 layers, 1/32 inch (0.8 mm) maximum, of cotton, paper, rayon, or the like. For a thermocouple-measured temperature of a coil of
an alternating-current motor, having a diameter of 7 inches (177.8 mm) or less, the thermocouple is to be mounted on the
integrally applied insulation on the conductor. At a point of the surface of a coil where the temperature is affected by an external
source of heat, the temperature rise measured by a thermocouple may exceed the indicated maximum by the amount noted below
when the temperature rise of the coil, as measured by the resistance method, is not more than that specified in the table.

1. 5 °C (9 °F) for Class A insulation on coil windings of alternating-current motors having a diameter of 7 inches (177.8 mm) or
less, open type.

2. 10 °C (18 °F) for Class B insulation on coil windings of alternating-current motors having a diameter of 7 inches (177.8 mm)
or less, open type.

3. 15 °C (27 °F) for Class A insulation on coil windings of alternating-current motors having a diameter of more than 7 inches
(177.8 mm), open type.

4. 20 °C (36 °F) for Class B insulation on coil windings of alternating-current motors having a diameter of more than 7 inches
(177.8 mm), open type.

c Maximum temperature rises are based on an ambient temperature of 25 °C (77 °F).
d For an electrolytic capacitor that is physically integral with or attached to a motor, the temperature rise on insulating material
integral with the capacitor enclosure may be not more than 65 °C (117 °F).
e A capacitor that operates at a temperature higher than a 65 °C (117 °F) rise may be evaluated on the basis of its marked
temperature rating.
f For standard insulating conductors other than those specified, reference should be made to NFPA 70. The maximum allowable
temperature rise in any case is 25 °C or 77 °F less than the temperature rating of the insulation in question where Column 1
temperature rises are specified, and the maximum allowable temperature rise where Column 2 rises are specified is to be based
on the heat-resistant properties of the insulation. Column 2 temperature rises are 15 °C (27 °F) higher than Column 1.
g The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds that have been
investigated and found to have special heat-resistant properties.
h The specified maximum temperature rises apply to parts whose malfunction may cause the product to be unacceptable for use.
i These and other alloys containing more than 1 % magnesium shall not be used when the reflectivity of the material is used to
reduce the risk of fire.
j When the reflectivity of aluminum coated steel is used to reduce the risk of fire, the maximum allowable temperature rise is
461 °C (830 °F).
k The specified maximum temperature rises shall apply when the galvanizing is required as a protective coating or the reflectivity
of the surface is used to reduce the risk of fire.
l The specified maximum temperature rises shall not apply to parts of 0.152 inch (3.86 mm) thick or heavier steel and 3/16 inch
(4.8 mm) thick or heavier cast iron used for the hearth, and to other parts of 0.093 inch (2.36 mm) thick or heavier steel and
1/8 inch (3.2 mm) thick or heavier cast iron when:

1. The part is not the only enclosure; and

2. Malfunction of the part will not expose adjacent combustible construction to the fire in the fire chamber.

Table 15.1 Continued on Next Page
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Table 15.1 Continued

Materials and components
Column 1 Column 2

°C ( °F) °C ( °F)
m The specified maximum temperature rise shall not apply to parts of 1/4 inch (6.4 mm) or heavier steel and minimum 5/16 inch
(7.9 mm) thick cast iron.
n Temperatures are maximum temperatures, based on an ambient temperature of 21 °C (70 °F).
o Includes plastic with a metal plating not more than 0.005 inch (0.13 mm) thick; and metal with a plastic or vinyl covering not less
than 0.005 inch thick.

15.4 Temperatures of the flue gases and the oven operating temperatures are to be recorded at regular
intervals not exceeding 30 minutes for the duration of the fire tests.

15.5 When an oven is provided with an ash drawer, the oven is to be operated during the Rapid Fire,
Normal Operation Fire, and Abnormal Operation Fire Tests, Sections 16 – 18, with the ash door in any
position including open that develops the maximum temperature. The position and maximum temperature
shall be recorded in each case.

Exception: The ash door may be closed during these tests when a marking with the word "CAUTION" and
the following or equivalent is provided on the ash door: "Risk of Excessive Temperatures, Keep Ash Door
Closed During Firing of the Oven."

15.6 During the Rapid Fire, Normal Operation Fire, and Abnormal Operation Fire Tests, Sections 16 –
18, thermostatic controls, adjustable flue-gas dampers, air inlets, and the like are to be adjusted to
produce the maximum temperatures.

15.7 When the mechanism of a thermostatic control is accessible, the control is to be bypassed when
bypassing produces higher temperatures.

15.8 With reference to the requirements of 15.7, a control is considered accessible if:

a) Access to the control mechanism may be gained by the use of simple hand tools, such as a flat-
blade or Phillips head screwdriver, hand pliers, wrenches, and the like; or

b) The control can be modified or its purpose defeated by mechanical means such as by
connection of a piece of wire to bypass its operating characteristics.

15.9 Throughout the fire tests, there shall be no evidence of spillage of flame from the oven. Intermittent
or sporadic wisps of smoke are not considered spillage.

15.10 Flame spillage is defined as continuous, intermittent, or sporadic flames exiting any oven openings
– feed doors, flue, air inlet openings, etc.

15.11 With reference to the requirements in 15.9, the following method is to be used in observing spillage
of flame:

a) Any time the oven is fueled for the Rapid Fire, Normal Operation Fire, and Abnormal Operation
Fire Tests, Sections 16 – 18, flame spillage is to be observed.

b) When the maximum temperatures have been attained during the Normal Operation Fire Test,
Section 17, the air inlets are to be adjusted to that point of their operating range most likely to
create maximum flame spillage. The feed door then is to be opened at a moderate rate. See the
Flame Spillage Fire Test, Section 19.
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16 Rapid Fire Test

16.1 Firebrands are to be constructed as shown in Figure 16.1, and are to use strips of dry (moisture
content of 19 % or less) Douglas fir finished to 3/4 by 3/4 inch (19.1 by 19.1 mm) weighing 0.020 ±0.002
lb/in3 (554.0 ±55.4 kg/m3) and spaced 1 inch (25.4 mm) apart on centers. The brands are to be
conditioned in an oven at 105 – 150 °F (40.5 – 66 °C) for at least 16 hours prior to being burned.
Conditioned brands are to be used within 3 hours after their removal from the oven.

Figure 16.1

Brand

16.2 The brands are to be placed in the fire chamber as described in the oven manufacturer's operation
instructions. Each brand is to have an area in the plan view equal to or greater than 3 % of the total hearth
area.

16.3 Wood-fired ovens having fire chambers or fire chamber openings of unconventional design, that is,
conical, parabolic, round, and the like, are to use firebrands that comply with the intent of 16.1 and 16.2.

16.4 The oven refractories are to be at room temperature at the start of the test.

16.5 Two brands are to be placed in the fire chamber and ignited using crumpled paper.

16.6 After the ignited brands are well engulfed, one brand is to be added every 7.5 minutes, with the long
strips placed downwards and parallel to the face of the fire chamber opening.

16.7 The 7.5 minute brand feed rate is to be maintained until flame spillage occurs. After 30 minutes, the
feed rate may be adjusted to produce a flame spillage condition. Flame spillage is defined as flames
exiting any oven openings – feed doors, flue, air inlet openings, etc.

16.8 Once a flame spillage condition exists, the brand feed rate is to be adjusted so that flames do not
exit the oven but approach spillage conditions.

16.9 Temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until the oven hearth temperature reaches 371 °C (700 °F) or reaches the manufacturer's
recommended maximum operating temperature as indicated by the oven temperature monitoring
equipment required by 7.8 and 14.16.
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16.10 When the wood-fired oven described in 16.1 – 16.8 is fired, the maximum temperature rise above
ambient temperature shall not exceed 78 °C (140 °F) on exposed and unexposed combustible surfaces of
the test structure.

16.11 The temperature rise of any part of the wood-fired oven provided as part of the oven shall not
exceed the maximum temperatures specified in Table 15.1, Column 2, for the material used.

17 Normal Operation Fire Test

17.1 This test is to be conducted as a continuation of the Rapid Fire Test, Section 16. This test may be
conducted the following day.

17.2 Fire Brands are to be added to the oven at the feed rate required to maintain the hearth temperature
of 371 °C (700 °F) or the manufacturer's recommended maximum operating temperature as indicated by
the oven temperature monitoring equipment described in 7.8 and 14.16.

17.3 Temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until it is apparent that maximum temperatures have been attained. Maximum temperatures are
considered to have been attained when three successive readings taken at 30-minute intervals show no
change or show a decrease.

17.4 When the wood-fired oven is fired as described in 17.1 and 17.2, the maximum temperature rise
above ambient temperature shall not exceed:

a) 117 °F (65 °C) on exposed combustible surfaces of the test structure; and

b) 90 °F (50 °C) on unexposed combustible surfaces of the test structure.

17.5 The temperature rise of any part of the wood-fired oven provided as part of the oven shall not
exceed the maximum temperatures specified in Table 15.1, Column 1, for the material used.

17.6 When the wood-fired oven is fired as specified in 17.1 and 17.2, any doors intended to be provided
with the unit are to be adjusted in various positions to determine when flame spillage occurs.

17.7 For ovens intended to be connected to a direct connect venting system, the temperature of the flue
gases entering the chimney shall not exceed 1000 °F (538 °C).

Exception: The temperature of the flue gases are permitted to exceed 1000 °F (538 °C) when the
temperature does not exceed 1400 °F (760 °C) for a cumulative period not exceeding 12.5 % of the test
duration.

18 Abnormal Operation Fire Test

18.1 The oven is to be at the maximum temperature rise attained during the Normal Operation Fire Test,
Section 17, at the beginning of the Abnormal Operation Fire Test, Section 18.

18.2 Brands are to be added one at a time at an increased feed rate until the hearth thermocouple
reaches 900 °F (482.2 °C) or 200 °F (93 °C) above the manufacturer's recommended operating
temperature as determined by the equipment specified in 7.8 and 14.16.

18.3 The brand feed rate is to be adjusted to maintain the 200 °F (93 °C) above the manufacturer's
recommended operating temperature as necessary.
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18.4 Temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until it is apparent that the maximum temperatures have been attained. Maximum temperatures
are considered to have been attained when three successive readings taken at 30-minute intervals show
no change or show a decrease.

18.5 When the wood-fired oven is fired as described in 18.1 – 18.3, the maximum temperature rises shall
not exceed 140 °F (78 °C) above ambient temperature on the following surfaces:

a) Combustible test structure.

b) Wood-fired oven parts at points of zero clearance to the combustible test structure.

18.6 The temperature rise of any part of the product shall not exceed the maximum value specified in
Table 15.1, Column 2, for the material used.

18.7 For ovens intended to be connected to a direct connect venting system, the temperature of the flue
gases entering the chimney shall not exceed 1400 °F (760 °C).

Exception: The temperature of the flue gases are permitted to exceed 1400 °F (760 °C) when the
temperature does not exceed 1700 °F (927 °C) for a cumulative period not exceeding 10 minutes of the
test duration.

19 Flame Spillage Fire Test

19.1 As a continuation of the Normal Operation Fire Test, Section 17, the Flame Spillage Fire Test,
Section 19, is to be conducted. A brand is to be added and the door or doors closed for the first brand feed
cycle. The doors are to be opened at 1/3 the brand feed rate as established during the Normal Operation
Fire Test, Section 17, to determine when flames spill out of the oven.

19.2 At the end of the first brand feed cycle, another brand is to be added and the door or doors closed.

19.3 The doors are to be opened at 2/3 the brand feed rate during the second brand feed cycle to
determine when flames spill out the front opening.

19.4 Another brand may be added at the end of the second brand feed cycle and the test may be
repeated as necessary. The door or doors may be opened at any time during subsequent brand feed
cycles to determine when flame spillage occurs.

19.5 Flame spillage is defined as continuous, intermittent, or sporadic flames exiting any oven openings
– feed door or doors, flue, air inlet opening or openings, etc.

20 Glazing Test

20.1 General

20.1.1 Glazing shall not crack, break, or become dislodged when the oven is subjected to the Rapid Fire
Test, Section 16; the Normal Operation Fire Test, Section 17; and the Abnormal Operation Fire Test,
Section 18.

20.2 Impact test

20.2.1 Glazing shall withstand, without cracking or breaking, the impact described in 20.2.2 prior to the
Rapid Fire Test, Section 16, while at room temperature and during:
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a) The Rapid Fire Test, while at the maximum temperature developed during that test;

b) The Normal Operation Fire Test, Section 17, while at the maximum temperature developed
during the test; and

c) The Abnormal Operation Fire Test, Section 18, while at the maximum temperature developed
during the test.

20.2.2 An impact is to be applied to the center of the glazing panel by means of a 1.18 lb (0.54 kg), 2-
inch (50.8-mm) diameter steel sphere swung through a pendulum arc from a height (h) of 16.25 inch
(413 mm). The at-rest suspension point of the steel sphere is to be 1 inch (25.4 mm) in front of the plane of
the panel. See Figure 20.1.

Figure 20.1

Impact Test

ip100

h

steel sphere

suspending wire or cord of

suspension point

any convenient length

panel
(edgewise view)

20.3 Water shock test

20.3.1 While at the maximum temperature developed during the Abnormal Operation Fire Test, Section
18, each glazing panel shall withstand, without cracking or breaking, the application of:

a) A wet cloth, fully saturated with water at room temperature, wiped across the surface of each
glazing panel; and

b) Three misted water sprays, projected across the surface of each glazing panel from a household
cleaning bottle with a gun-type nozzle, applied after the panel has dried and attained the maximum
temperature under the heated condition.
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21 Thermal Conductivity Test

21.1 The test apparatus to be used for this test is to be constructed as illustrated in Figure 21.1.

Figure 21.1

Test Apparatus

21.2 Two samples of each refractory material formulation of the product, each 1 inch (25.4 mm) thick by
6 inches (152.4 mm) wide by 12 inches (304.8 mm) long, are to be subjected to this test.

21.3 The sample is to be positioned in the test apparatus with its exposed surface (as installed) facing
the heat-producing source. The joint around the sample is to be sealed with plastic-coated or film-faced,
pressure-sensitive tape. The heat-producing source is to be regulated to produce temperatures at the
surface of the sample facing the heat-producing source of 400 °F (204 °C). This temperature is to be
maintained until equilibrium temperatures are attained on the unexposed surface of the sample.

21.4 Temperatures are to be measured by placing seven thermocouples on each side of the test sample
to form the pattern shown in Figure 21.1.

22 Refractory Material Strength Test

22.1 Three samples of each refractory material formulation are to be subjected to the refractory material
strength test as specified in 22.2 – 22.8.

22.2 The test samples are to measure 6 inches wide by 12 inches long by 1 inch thick (152.4 mm by
304.8 mm by 25.4 mm).
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22.3 When the manufacturer cures or conditions the refractory materials before shipping the oven, the
test samples are to be cured or conditioned prior to the test.

22.4 The test samples are to be conditioned at a temperature of 73 ±5 °F (23 ±3 °C) and 50 % relative
humidity for a period of 28 days. At the end of the conditioning period, the size and weight for each sample
is to be recorded.

22.5 The supports for the sample shall be two inverted 1-1/2 inch by 1-1/2 inch by minimum 6 inches
(38.1 mm by 38.1 mm by 152.4 mm) long angles placed 10 inches (254 mm) on center. The leading
surface shall be "V" shaped and a minimum 6 inches in length.

22.6 The test sample is to be placed on the support angles at a span of 10 inches (254 mm) centered on
the length of the sample. See Figure 22.1.

Figure 22.1

Test Configuration

22.7 Apply the load at the center of the span and sample length through the V-shaped loading surface.
The load is to be applied at a rate not to exceed 0.5 inch (12.7 mm) per minute.

22.8 The force required to break through the 1-inch (25.4-mm) thick material is to be recorded to the
nearest pound. The average breaking load is to be determined by averaging the results of the three tests.

23 Fire Chamber Strength Test

23.1 The oven refractory and floor tile (when applicable) are to be positioned and supported as intended
with relation to the building structure.
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23.2 A simulated log is to be used for this test. See Figure 23.1.

Figure 23.1

Simulated Log

23.3 The end of the simulated log is to be impacted against the back wall of the fire chamber for a total of
ten impacts.

23.4 The back wall and hearth of the fire chamber shall withstand the successive impacts on their
surfaces resulting from the test described in 23.3 without damage to the extent that the oven assembly is
unacceptable for further use. The refractory material and floor tile material (when applicable) shall not
break away, become dislodged, or show signs of cracks opened more than 1/64 inch (0.4 mm) through the
full depth of the material.

24 Strength Test – Chimney Connector

24.1 When furnished as part of the assembly, a chimney connector shall not break, disassemble, or
become damaged to the extent that it is not capable of further use as a result of three impacts of a sand
bag applied as described in 24.3 – 24.5. The impact is to be applied to chimney connector sections
installed as illustrated in Figure 24.1. Tests are to be made on samples of each size section and
arrangement intended to be joined together. When cemented joints are included in an assembly, the
cement is to be allowed to dry before a test is conducted.
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Figure 24.1

Strength Test of Chimney Connector Parts
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24.2 A chimney connector furnished as part of the assembly shall not break, disassemble, or become
damaged to the extent that it is not capable of further use after being subjected to a longitudinal force of
100 pounds (445 N) applied as described in 24.6 and 24.7.

24.3 With reference to the requirements in 24.1, the impact is to be produced by a pendulum consisting
of a rope suspending a cloth bag filled with sand to a weight of 20 lb (9.1 kg). The bag is to be formed by
tightly drawing up all sides and corners of a flat section of canvas around the sand and tying the excess
canvas. The bag is to have an at-rest position with not more than 1 inch (25.4 mm) distance between the
edge of the bag and the surface of the chimney connector. The point of impact is to be on the same
horizontal plane as the center of gravity of the bag. The distance of swing is to be that required to raise the
center of gravity of the bag 9 inches (230 mm), measured vertically, above its at-rest position.

24.4 The length of the pendulum shall vary, based on the intended point of impact.

24.5 The three impacts are to be made successively at the following points:

a) At the level of a joint.

b) At the level halfway above the first joint tested and the next joint.

c) At the same level as in (b), and rotated around the axis of the chimney by 90° from the impact
point in (b).

24.6 With reference to the requirements in 25.2, tests are to be made on a number of assemblies, as
required to provide for representative samples of each size or part intended to be field-joined together,
including the connection to the oven. The force is to be exerted on the assembly in a direction tending to
pull the assembly apart.

24.7 Two or more companion parts are to be joined in accordance with the manufacturer's instructions. A
longitudinal force of 100 lbf (445 N) is to be applied by gripping the flue-gas conveying conduit. The force
then is to be applied by gripping the outer jacket or casing.

OUTDOOR WOOD-FIRED BAKING OVENS

25 Performance

25.1 General

25.1.1 A wood-fired baking oven intended for outdoor use shall be subjected to the hot and cold
conditioning test, freezing and thawing tests for refractory materials, and the wind test described in 25.2 –
25.4.

25.2 Hot and cold conditioning test

25.2.1 The following tests and conditioning operations for wood-fired baking ovens intended for outdoor
use are to be repeated for three cycles. The first and second cycle are to consist of the requirements
specified in 25.2.2 – 25.2.6. The third cycle is to consist of the requirements specified in 25.2.2 – 25.2.5
and 25.2.7. Upon completion of the three cycles, a wood-fired baking oven intended for outdoor use shall
not exhibit a cracked refractory, broken glass panels, deformed metal panels, broken welds or fasteners,
or any other condition which potentially increases the risk of injury or fire.

25.2.2 Prior to beginning each cycle of tests and conditioning operations, the oven is to be at room
temperature.
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25.2.3 All oven doors are to be opened and the oven front face and cavity, including the hearth refractory,
are to be subjected to a water spray from an apparatus consisting of three spray heads mounted in a
water-supply pipe rack illustrated in Figure 25.1. Spray heads are to be constructed in accordance with the
details illustrated in Figure 25.2. The water pressure for all tests is to be maintained at 5 psig (34.5 kPa) at
each spray head. Surfaces shall be sprayed for a duration of five minutes.

Figure 25.1

Rain-test Spray-head Piping
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Figure 25.2

Rain-test Spray Head
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