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1109.3.2 Shaft ventilation. 
 
Refrigerant Required refrigerant pipe shafts with systems using Group A2L or B2L refrigerant shall be 
naturally or mechanically ventilated. Refrigerant pipe shafts with one or more systems using any Group A2, 
A3, B2 or B3 refrigerant shall be continuously mechanically ventilated and shall include a refrigerant 
detector. The shaft ventilation exhaust outlet shall comply with Section 501.3.1. Naturally ventilated shafts 
shall have a pipe, duct or conduit not less than 4 inches (102 mm) in diameter that connects to the lowest point 
of the shaft and extends to the outdoors. The pipe, duct or conduit shall be level or pitched downward to the 
outdoors. Mechanically ventilated shafts shall have a minimum airflow velocity in accordance with Table 
1109.3.2. The mechanical ventilation shall be continuously operated or activated by a refrigerant detector. 
Systems utilizing a refrigerant detector shall activate the mechanical ventilation at a maximum refrigerant 
concentration of 25 percent of the lower flammable limit of the refrigerant. The detector, or a sampling tube 
that draws air to the detector, shall be located in an area where refrigerant from a leak will concentrate. The 
shaft shall not be required to be ventilated for double-wall refrigerant pipe where the interstitial space of the 
double-wall pipe is vented to the outdoors. 
 



REASON/INTENT:  
 
This is a companion proposal to a proposal to amend IMC Section 1109.2.5 to allow exception 2 for all 
refrigerants as is permitted by ASHRAE 15-2022, Safety Standard for Refrigeration Systems, and will be 
permitted by the 2027 IMC (M75-24 is on the consent agenda for the 2027 IMC). If that proposal is accepted 
many refrigerant pipe shafts for A2L refrigerants would no longer be required because the maximum amount 
of refrigerant that could be released would be within the safe release limits specified by the IMC in Table 
1103.1. 
 
Where no shaft is required, A2L refrigerant piping could be run through stud cavities as permitted by Sec. 
1109.2.2. (Note that Sec. 1109.3 requires that A2L piping systems comply with the provisions of Sec. 1109.3.1 
for protection against physical damage). 
 
If a shaft is not required, but the designer chooses to run A2L refrigerant piping in a shaft anyway for ease of 
construction, the requirements of Sec. 1109.3.2 should not apply.  A refrigerant leak in a non-required shaft 
would be no more hazardous than a refrigerant leak in a stud cavity.  If the stud cavity would not require 
ventilation and drainage, then a non-required shaft should not require ventilation and drainage. 
 
 
 

FINANCIAL IMPACT OF PROPOSED AMENDMENT: 
 
The cost burden of providing ventilated and drained shafts is considerable; multifamily designers say some 
developers estimate $250K to provide these shafts in a 300-unit multifamily building. 
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1109.3.2 Shaft ventilation. 
 
Refrigerant pipe shafts with systems using Group A2L or B2L refrigerant shall be naturally or mechanically 
ventilated. Refrigerant pipe shafts with one or more systems using any Group A2, A3, B2 or B3 refrigerant 
shall be continuously mechanically ventilated and shall include a refrigerant detector. The shaft ventilation 
exhaust outlet shall comply with Section 501.3.1. Naturally ventilated shafts shall have a pipe, duct or conduit 
not less than 4 inches (102 mm) in diameter that connects to the lowest point of the shaft and extends to the 
outdoors. The pipe, duct or conduit shall be level or pitched downward to the outdoors. Mechanically ventilated 
shafts shall have a minimum airflow velocity in accordance with Table 1109.3.2. The mechanical ventilation 
shall be continuously operated or activated by a refrigerant detector. Systems utilizing a refrigerant detector 
shall activate the mechanical ventilation at a maximum refrigerant concentration of 25 percent of the lower 
flammable limit of the refrigerant. The detector, or a sampling tube that draws air to the detector, shall be 
located in an area where refrigerant from a leak will concentrate. The shaft shall not be required to be ventilated 
for double-wall refrigerant pipe where the interstitial space of the double-wall pipe is vented to the outdoors. 
For refrigeration systems used in residential occupancies serving only a single dwelling unit or sleeping unit, 
shaft ventilation shall not be required where the pipe or tube is continuous without fittings in the shaft. 
 



REASON/INTENT:  
 
The proposed language is taken from code change M62-24 which passed the ICC’s IMC hearing committee 
by 13-1 and which received no public comments.  M62-24 is therefore on the consent agenda for the 2027 
IMC and will be the content of the 2027 IMC. M62 is appended. 
 
This language is also consistent with provisions addressing shaft ventilation in Section 8.5.2.2 of ASHRAE 
15.2-2022, Safety Standard for Refrigeration Systems in Residential Applications and Addendum a to 
ASHRAE 15-2024, Safety Standard for Refrigeration Systems. 
 
There is almost no chance of refrigerant piping without connections leaking refrigerant into the shaft where it 
is located.  As such there is almost no chance of a need to ventilate the shaft, particularly since this allowance 
is limited to piping serving a single unit, meaning a limited quantity of A2L refrigerant which could potentially 
be released. 
 
Given the limited hazard, it is unwarranted to require the expense of ventilating shafts with low volume, 
continuous A2L refrigerant piping. 
 
 
 
 
 

FINANCIAL IMPACT OF PROPOSED AMENDMENT: 
 
The cost burden of providing ventilated and drained shafts is considerable; multifamily designers say some 
developers estimate $250K to provide these shafts in a 300-unit multifamily building. 
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4. Identify the code and code section that is the subject of the proposed amendment. 
 
5. The proponent’s name, address, telephone number and fax number must be filled out completely. 
 
6. Be sure to indicate the type of recommended action in the space referred to as “Check One”. 
 
7. If the proposed amendment revises the language of the code section, deletes the entire code section, or 

deletes the entire code section and offers substitute language, include the language of the present code 
section and line through the language to be deleted and underline the language of the proposed amendment. 

 
8. Under the “Reason” section, provide the reasoning behind the proposed code amendment.  The reason 

should be clear and concise. Test reports, standards or other supporting information and documentation 
may be submitted with the proposed amendment and must be attached to the amendment form.  

 
9. A Statement of Financial Impact must accompany all proposed code amendments. The statement 

should be clear and concise. Test reports, standards or other supporting information and documentation 
may be submitted with the proposed amendment and must be attached to the amendment form. 

 
10. All proposed amendments must be typed and completed in full and the original submitted to the 

Codes and Industrialized Buildings Section of the Department of Community Affairs NO LATER 
THAN DECEMBER 15TH.   The proposed code change shall be submitted for review to the State Codes 
Advisory Committee at their quarterly meeting in January.  An incomplete form will be sent back to the 
proponent for completion.  An amendment submitted after the submittal deadline date will be returned to 
the proponent. 

 
11. The proponent will be notified when the proposed amendment will be considered by the State Codes 

Advisory Committee. 
 
12. Information concerning submittal of code amendments, including deadline dates for submittal, can be 

obtained by contacting the Codes and Industrialized Buildings Section at (404) 679-3118.  All proposed 
code amendments should be submitted to: 

 
The Department of Community Affairs 

Codes and Industrialized Buildings Section 
60 Executive Park South, NE 
Atlanta, Georgia 30329-2231 
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DESCRIPTION: revise IMC as follows: 
 
1109.2.5 Refrigerant pipe shafts. 
 
Refrigerant piping that penetrates two or more floor/ceiling assemblies shall be enclosed in a fire-resistance-
rated shaft enclosure. The fire-resistance-rated shaft enclosure shall comply with Section 713 of 
the International Building Code. 
 
Exceptions: 

1. Refrigeration systems using R-718 refrigerant (water). 
2. Piping in a direct refrigeration system using Group A1 refrigerant where the refrigerant quantity does 

not exceed the limits of Table 1103.1 for the smallest occupied space through which the piping passes. 
3. Piping located on the exterior of the building where vented to the outdoors. 

 



REASON/INTENT:  
 
There is a significant problem with the shaft requirements of the 2021 and 2024 International Mechanical Code 
(IMC) for refrigerant piping which - according to the original proponent at the ICC - unintentionally codified 
a provision that requires ventilated and drained fire-resistance rated shafts for Group A2L refrigerant piping - 
regardless of the quantity of refrigerant in the piping - where the piping penetrates two or more floor/ceiling 
assemblies. 
 
Regarding Exception 2, IMC Table 1103.1, Refrigerant Classification, Amount and OEL provides limits for 
the quantity of refrigerant that can be released to the atmosphere without creating a fire or human health hazard. 
IMC Table 1103.1 is duplicated from ASHRAE Standard 34, Designation and Safety Classification of 
Refrigerants Table 4-1, Refrigerant Data and Safety Classifications. 
 
Restricting the shaft exception to systems using Group A1 refrigerants is inconsistent with the safe limits 
premise of IMC Table 1103.1 and Standard 34, Table 4-1. There is no need to restrict the use of any refrigerant 
provided the release of which does not exceed the tabular safety limits. 
 
This interpretation is supported by the provisions of Exception b of Section 9.12.1.5 of ASHRAE 15-2022, 
Safety Standard for Refrigeration Systems which says:  
 
“9.12.1.5.1 Shaft Alternative. A shaft enclosure shall not be required for the refrigerant piping for any of the 
following refrigerating systems: 

a. Systems using R-718 (water) refrigerant 
b. Piping in a high-probability system where the refrigerant concentration does not exceed the amounts 
shown in ASHRAE Standard 34, Table 4-1 or 4-2, for the smallest occupied space through which the piping 
passes <emphasis added> 
c. Piping located on the exterior of the building where vented to the outdoors” 
 
Research of past editions of ASHRAE 15 shows that the exception (shaft alternative) for limited concentrations 
of refrigerant has applied to all refrigerants and not just A1 refrigerants since at least 1994. 
 
Code change M75-24 (appended) makes the same amendment as this proposal. It has been heard and passed 
unanimously by the IMC hearing committee and received no public comments.  Under ICC’s process M75-24 
is now on the consent agenda for the 2027 IMC; in other words, this proposal is requesting that the refrigerant 
pipe shaft exception of the 2027 IMC be adopted instead of that of the 2021 or 2024 IMC. 
 
An engineering analysis by Julius Ballanco, P.E., is appended to this request.  Mr. Ballanco was the proponent 
of the code change that introduced the language being asked to be amended.  Mr. Ballanco explains that 
restricting Exception 2 of IMC Section 1109.2.5 to only A-1 refrigerants was an unintended result of a working 
draft document being codified and that the exception should be applied to all refrigerants and Group A2L, 
particularly. 
 
 
 



 

FINANCIAL IMPACT OF PROPOSED AMENDMENT: 
 
The cost burden of providing these unnecessary shafts is considerable; multifamily designers say some 
developers estimate $250K to provide these shafts in a 300-unit multifamily building. 
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deletes the entire code section and offers substitute language, include the language of the present code 
section and line through the language to be deleted and underline the language of the proposed amendment. 

 
8. Under the “Reason” section, provide the reasoning behind the proposed code amendment.  The reason 

should be clear and concise. Test reports, standards or other supporting information and documentation 
may be submitted with the proposed amendment and must be attached to the amendment form.  

 
9. A Statement of Financial Impact must accompany all proposed code amendments. The statement 

should be clear and concise. Test reports, standards or other supporting information and documentation 
may be submitted with the proposed amendment and must be attached to the amendment form. 

 
10. All proposed amendments must be typed and completed in full and the original submitted to the 

Codes and Industrialized Buildings Section of the Department of Community Affairs NO LATER 
THAN DECEMBER 15TH.   The proposed code change shall be submitted for review to the State Codes 
Advisory Committee at their quarterly meeting in January.  An incomplete form will be sent back to the 



proponent for completion.  An amendment submitted after the submittal deadline date will be returned to 
the proponent. 

 
11. The proponent will be notified when the proposed amendment will be considered by the State Codes 

Advisory Committee. 
 
12. Information concerning submittal of code amendments, including deadline dates for submittal, can be 

obtained by contacting the Codes and Industrialized Buildings Section at (404) 679-3118.  All proposed 
code amendments should be submitted to: 

 
The Department of Community Affairs 

Codes and Industrialized Buildings Section 
60 Executive Park South, NE 
Atlanta, Georgia 30329-2231 



M62-24
IMC®: CHAPTER 11, SECTION 1101, 1101.1, 1101.1.1, 1107.4, 1107.5, 1109.2.7, 1109.3.2, ASHRAE Chapter 15 (New)

Proponents: Emily Toto, ASHRAE, ASHRAE (etoto@ashrae.org)

2024 International Mechanical Code

CHAPTER 11
REFRIGERATION

SECTION 1101 
GENERAL

1101.1 Scope. This chapter shall govern the design, installation, construction and repair of refrigeration systems . Permanently installed
refrigerant storage systems and other components shall be considered as part of the refrigeration system to which they are attached.

Revise as follows:

1101.1.1 Refrigerants other than ammonia. Refrigeration systems using a refrigerant other than ammonia shall comply with this
chapter, the International Fire Code, and either ASHRAE 15 or ASHRAE 15.2, as applicableand the International Fire Code.
Refrigeration systems containing carbon dioxide as the refrigerant shall also comply with IIAR CO2 .

1107.4 Piping materials standards. Refrigerant pipe shall conform to one or more of the standards listed in Table 1107.4. For
refrigeration systems used in residential occupancies serving only a single dwelling unit or sleeping unit, refrigerant piping and tubing
shall be limited to aluminum, copper, and copper alloy. The exterior of the pipe shall be protected from corrosion and degradation.

1107.5 Pipe fittings. Refrigerant pipe fittings shall be approved for installation with the piping materials to be installed, and shall conform
to one of more of the standards listed in Table 1107.5 or shall be listed and labeled as complying with UL 207. For refrigeration systems
used in residential occupancies serving only a single dwelling unit or sleeping unit, refrigerant fittings shall be limited to aluminum,
copper, copper alloys, stainless steel, and steel.

1109.2.7 Pipe identification. Refrigerant pipe located in areas other than the room or space where the refrigerating equipment is located
shall be identified. The pipe identification shall be located at intervals not exceeding 20 feet (6096 mm) on the refrigerant piping or pipe
insulation. The minimum height of lettering of the identification label shall be /  inch (12.7 mm). The identification shall indicate the
refrigerant designation and safety group classification of refrigerant used in the piping system. For Group A2L and B2L refrigerants, the
identification shall also include the following statement: “WARNING—Risk of Fire. Flammable Refrigerant.” For Group A2, A3, B2 and B3
refrigerants, the identification shall also include the following statement: “DANGER—Risk of Fire or Explosion. Flammable Refrigerant.”
For any Group B refrigerant, the identification shall also include the following statement: “DANGER—Toxic Refrigerant.”

Exception: For refrigeration systems used in residential occupancies serving only a single dwelling unit or sleeping unit pipe
identification shall not be required.

1109.3.2 Shaft ventilation. Refrigerant pipe shafts with systems using Group A2L or B2L refrigerant shall be naturally or mechanically
ventilated. Refrigerant pipe shafts with one or more systems using any Group A2, A3, B2 or B3 refrigerant shall be continuously
mechanically ventilated and shall include a refrigerant detector. The shaft ventilation exhaust outlet shall comply with Section 501.3.1.
Naturally ventilated shafts shall have a pipe, duct or conduit not less than 4 inches (102 mm) in diameter that connects to the lowest point
of the shaft and extends to the outdoors. The pipe, duct or conduit shall be level or pitched downward to the outdoors. Mechanically
ventilated shafts shall have a minimum airflow velocity in accordance with Table 1109.3.2. The mechanical ventilation shall be
continuously operated or activated by a refrigerant detector. Systems utilizing a refrigerant detector shall activate the mechanical
ventilation at a maximum refrigerant concentration of 25 percent of the lower flammable limit of the refrigerant. The detector, or a
sampling tube that draws air to the detector, shall be located in an area where refrigerant from a leak will concentrate. The shaft shall not

1
2



be required to be ventilated for double-wall refrigerant pipe where the interstitial space of the double-wall pipe is vented to the outdoors. 
For refrigeration systems used in residential occupancies serving only a single dwelling unit or sleeping unit, shaft ventilation shall not be
required where the pipe or tube is continuous without fittings in the shaft.

Add new standard(s) as follows:

15.2-2022 Safety Standard for Refrigeration Systems in Residential Applications

Reason: This code change proposal adds the reference to ASHRAE 15.2, the installation standard for residential air conditioning
systems used for a single dwelling or sleeping unit.  This addition addresses a gap created in the Code when ASHRAE 15 split its scope
between standards 15 and 15.2.  As some systems covered by the scope of ASHRAE 15.2 are also covered by the IMC, its inclusion
within the IMC is necessary.With the separation between ASHRAE 15 and ASHRAE 15.2, there were certain changes that impact the
refrigerant piping requirements. For residential systems, the piping material is limited to aluminum, copper, and copper alloy pipe or tube.
The fitting requirements are similar material requirements with the addition of stainless steel and steel.

Pipe identification is not required for piping system regulated by ASHRAE 15.2. The reason for this is that the refrigerant piping is obvious
not needing to be individually identified. Whereas in commercial buildings there are often multiple piping systems where the type of
piping system is not obvious.

For shaft ventilation, there is an allowance in residential systems to eliminate the ventilation of the shaft when the piping system is
continuous without fittings in the shaft. This provision was added to the end of the section.

Cost Impact: The change proposal is editorial in nature or a clarification and has no cost impact on the cost of construction

Justification for no cost impact:

The inclusion of ASHRAE 15.2 into the IMC is editorial in nature, and as such will not impact the cost of construction.  Changes to piping for ASHRAE 15.2 may

actually reduce the cost of construction, by not requiring shaft ventilation when no joints are present in the shaft.

Staff Analysis: A review of the standard proposed for inclusion in the code, ASHREA 15.2 Safety Standard for Refrigeration Systems in
Residential Applications, with regard to some of the key ICC criteria for referenced standards (Section 4.6 of CP#28) will be posted on
the ICC website on or before March 18, 2024.



M75-24
IMC®: 1109.2.5

Proponents: Greg Johnson, Johnson & Associates Consulting Services, National Multifamily Housing Council
(gjohnsonconsulting@gmail.com); Vladimir G. Kochkin, National Association of Home Builders - NAHB, NAHB (vkochkin@nahb.org);
Andrew Klein, A S Klein Engineering, PLLC, BOMA International (andrew@asklein.com); Emily Toto, ASHRAE, ASHRAE
(etoto@ashrae.org)

2024 International Mechanical Code
Revise as follows:

1109.2.5 Refrigerant pipe shafts. Refrigerant piping that penetrates two or more floor/ceiling assemblies shall be enclosed in a fire-
resistance-rated shaft enclosure. The fire-resistance-rated shaft enclosure shall comply with Section 713 of the International Building
Code.

Exceptions:

1. Refrigeration systems using R-718 refrigerant (water).

2. Piping in a direct refrigeration system using Group A1 refrigerant where the refrigerant quantity does not exceed the limits of
Table 1103.1 for the smallest occupied space through which the piping passes.

3. Piping located on the exterior of the building where vented to the outdoors.

Reason: JOHNSON: This will make the IMC consistent with Section 9.12.1.5 of ASHRAE 15-2022. Note that IMC Section 1109.2.2 still
requires piping protection, either within building elements or protective enclosures.

TOTO: This section was added to the IMC before the completion of the changes to ASHRAE 15. ASHRAE 15 removed the limitation in
exception 2 as applying only to Group A1 refrigerants. It was determined that any refrigerant meeting the limitations of Table 1103.1 are
safe to install without a shaft enclosure. This modification is consistent with ASHRAE 15-2022.

Cost Impact: Decrease

Estimated Immediate Cost Impact:

JOHNSON: Costs are estimated to be reduced by roughly $1,000 per piping run per floor of an R-2  multifamily building.
TOTO: This may reduce the cost of construction by eliminating the shaft requirements for all refrigerants that do not exceed the safe
limitations in the code. $22,400 estimated avoided total cost per mechanical room.

Estimated Immediate Cost Impact Justification (methodology and variables):

JOHNSON: Lineal feet of shaft-wall system avoided estimated to be 20 feet.  Height of ceiling estimated to be 9 feet.  Cost of installed
shaft system estimated to be $7.00 per square foot.  20 X 9 X $7 = $960.  $960 was rounded to $1,000.
TOTO: This change provides a lower cost alternative to the installation of a pipe shaft. Assumed area of avoided shaft wall system = 10 ft
high X 40 lineal ft ($ sided enclosure) = 400 sf of shaft wall area.  Assume shaft liner wall board is $34 per sf (kamcoboston.com), assume
shaft framing materials are $8 per sf (schillings.com), assume $4 per sf labor (forbes.com), = $56 per sf for installed shaft wall without
finishing.  $56 per sf X 400 sf = $22,400 estimated avoided total cost per mechanical room.

Estimated Life Cycle Cost Impact:

JOHNSON: N/A
 

Estimated Life Cycle Cost Impact Justification (methodology and variables):

JOHNSON: N/A



 

 

 

 

 

 
July 10, 2024 
 
 

Refrigerant Piping Connecting (or Passing Through) Multiple Floor Levels 
Based on ASHRAE 15 with a Reference to the ICC International Mechanical Code 

 
Executive Summary: Where refrigerant piping passes through different floor levels in a building, design 
professionals have the option of locating the piping in a fire-resistance rated pipe shaft, or within the 
building elements with each floor/ceiling penetration properly protected. 
 
The 2021 and 2024 editions of the ICC International Mechanical Code have a limitation on refrigeration 
systems using Group A1 refrigerants for exceptions to the pipe shaft requirements. This limitation was 
only proposed, but not accepted, by ASHRAE 15. The limitation is being removed in the 2027 edition of 
the Mechanical Code. Code Officials should accept the allowance of the exceptions for any system, in 
accordance with alternative approval. 
 
Pipe Shaft Option: When refrigerant piping is located in a pipe shaft, the Building Code regulates the fire-
resistant rating of the shaft. Shafts that connect three stories or less must be 1 hour fire-resistance rated. 
Shafts connecting four or more stories must be 2-hour fire-resistance rated. Every pipe penetration of the 
shaft wall, whether horizontal or vertical, must be protected with a through penetration pipe protection 
to maintain the fire-resistance rating of the shaft. 
 
When the refrigerant piping contains a Group A2L refrigerant, the pipe shaft must be ventilated. The 
ventilation can either be by natural or mechanical means. If natural ventilation is selected, a 4-inch round 
duct or pipe must be at the base of the shaft and open to the outdoors. There must also be an opening at 
the top of the shaft, to allow the free flow of air for natural ventilation. 
 
If the shaft is mechanically ventilated, a refrigerant detector is required at the base of the shaft to detect 
any leaking refrigerant, thus activating the mechanical ventilation. The ventilation rate is based on the 
inside area of the shaft. ASHRAE 15 specifies the ventilation rate for the given size of the shaft. 
 
Penetration Protection Option: Piping is typically enclosed within the building elements. Refrigerant 
piping may also be enclosed within the building elements. Where the refrigerant piping passes through a 
floor/ceiling assembly, the annular space around the pipe must be protected with a through penetration 
protection means. This is typically accomplished with a fire rated caulking material.  
 
If the refrigerant piping passes through a fire-resistance rated wall assembly, the annular space must be 
protected with a through penetration protection means. The through penetration protection must be the 
same or higher rating than the wall assembly. 
 

            JULIUS A. BALLANCO, P.E. 
            President 

JB ENGINEERING AND CODE CONSULTING, P.C. 
1661 Cardinal Drive • Munster, IN 46321 

Phone: 219-922-6171 • Cellular: 219-689-1699 

E-Mail: JBEngineer@aol.com 
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Substantiation Detailing the Executive Summary 
 
The refrigerant piping requirements in the 2022 edition of ASHRAE 15 have been completely rewritten. 
The new requirements were developed by the Refrigerant Piping Working Group of SSPC 15. Many of the 
piping requirements remain the same as previous editions of the standard, merely coordinated into a new 
format. 
 
One of the issues that appears confusing is the installation of refrigerant piping between multiple floors, 
specifically three or more floors. Section 9.12.1.5 states, in part, “Refrigerant piping that penetrates two 
or more floor/ceiling assemblies shall be enclosed in a fire-resistance-rated shaft enclosure. The fire-
resistance-rated shaft enclosure shall comply with the requirements of the building code.” 
 
The following section, 9.12.1.5.1, lists alternatives to installing refrigerant piping in a fire-resistance rated 
shaft. The second item listed for shaft alternatives states, “Piping in a high-probability system where the 
refrigerant concentration does not exceed the amounts shown in ASHRAE Standard 343, Table 4-1 or 4-2, 
for the smallest occupied space through which the piping passes.” 
 
While both Section 9.12.1.5 and 9.12.1.5.1 appear to be new requirements, they are actually a rewrite of 
Section 8.10.3 of the 2019 and prior editions of ASHRAE 15. Rather than including exceptions to the shaft 
requirements, the new Section 9.12.1.5.1 uses the term, “shaft alternative.” In effect, shaft alternatives 
are exceptions to the shaft requirements. 
 
The requirement for a pipe shaft dates back to when the Building Code mandated pipe shafts where piping 
extended three or more stories in a building. The 1984 BOCA Building Code had the following statement 
in Section 1410.4:  
 
Section 1410.4 Ducts and pipe shafts: In all buildings other than buildings of Use Group R-3, vertical pipes 
arranged in groups of two or more which penetrate two or more floors and occupy and area of more than 
1 square foot …. shall be enclosed by construction having a fireresistance rating specified in Table 401. 
 
It should be noted that Use Group R-3 is the classification for one- and two-family dwellings. 
 
Section 9.12.2.2 of ASHRAE 15 specifies requirements to ventilate a pipe shaft where refrigerant piping 
using Group A2L refrigerants is used. Shaft ventilation can be accomplished by either natural or 
mechanical means. For natural ventilation, Item a of Section 9.12.2.2 requires a minimum of a 4-inch 
diameter pipe, duct, or conduit at the lowest point of the shaft and open to the outdoors. A means of 
make up air must be at the top of the shaft.  
 
Mechanical ventilation, identified in Item b of Section 9.12.2.2, is based on the area of the pipe shaft. 
Table 9-12 specifies the minimum ventilation rate. A pipe shaft of 20 square inches or less requires a 
minimum of 100 cfm of ventilation. A pipe shaft greater than 20 square inches, and less than or equal to 
250 square inches, requires a minimum of 200 cfm of ventilation. 
 
A pipe shaft remains an option for enclosing refrigerant piping. The ICC International Building Code has 
the following requirement for a shaft fire-resistance rating: 
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713.4 Fire-resistance rating. Shaft enclosures shall have a fire-resistance rating of not less than 2 hours 
where connecting four stories or more, and not less than 1 hour where connecting less than four stories. 
The number of stories connected by the shaft enclosure shall include any basements but not any 
mezzanines. Shaft enclosures shall have a fire-resistance rating not less than the floor assembly 
penetrated, but need not exceed 2 hours. Shaft enclosures shall meet the requirements of Section 
703.2.1.1. 
 
By 1987, all of the model building codes were revised to remove the mandatory requirement for a pipe 
shaft. A pipe shaft was still permitted as an optional design, however, the building codes added extensive 
pipe penetration requirements for floor/ceiling penetrations when a pipe shaft is not installed. Those 
requirements remain in the current ICC International Building Code. Section 714 specifies penetration 
protection requirements. When a through penetration firestop system is used to protect the annular 
space, the system must be tested to ASTM E814 or UL 1479. 
 
There are special exceptions for penetrations of copper and steel pipe 6 inches in diameter or less. When 
passing through concrete or masonry, the annular space can be filled with mortar, provided the 
penetration does not allow the passage of smoke or flame. 
 
Item b in Section 9.12.1.5.1 of ASHRAE 15 is consistent with the International Building Code allowance for 
multi-floor piping with penetration protection rather than a pipe shaft. ASHRAE 15 directs the user to the 
Building Code to determine the requirements for penetration protection. 
 
When utilizing Item b in Section 9.12.1.5.1, the design professional must perform an analysis of the 
potential leak of refrigerant into the smallest space in which the piping passes. The 2022 edition of 
ASHRAE 15 added new requirements for analyzing potential refrigerant leaks. This included the addition 
of effective dispersal volume charge (EDVC), as well as, effective dispersal volume (EDV). Section 7.2.3.1.1 
added exempted spaces when determining the EDV. The section reads, “The areas that contain only 
continuous refrigerant piping, or contain only joints and connections that have been tested in accordance 
with Section 9.13, are exempt from the effective dispersal volume calculation unless these areas are part 
of connected spaces per Section 7.2.3.2.” 
 
Section 9.13, referenced in the exempted spaces section, is the new robust testing requirements for field 
installed refrigerant piping. Testing is required for all field installed refrigerant piping, hence, if the piping 
installation complies with ASHRAE 15, spaces containing only the piping, including joints and connections, 
are exempt from the EDV calculations. 
 
Where the refrigerant piping, connecting three or more stories, is not located in a fire-resistance rated 
shaft, Item b of Section 9.12.1.5.1 requires an analysis of the leak potential into the spaces in which the 
piping passes through. However, Section 7.2.3.2 exempts spaces from the EDV calculation if the space 
only contains tested refrigerant piping, joints, and connections. When installed in such a manner, the 
International Building Code requires all pipe penetrations of floor/ceiling assemblies to be properly 
protected. 
 
ICC International Mechanical Code: At the time the ASHRAE SSPC 15 Refrigerant Piping Working Group 
began rewriting the refrigerant piping requirements in ASHRAE 15, it was noted that the refrigerant piping 
requirements in the 2018 edition of the ICC International Mechanical Code were woefully inadequate. A 
code change was submitted, using an early draft of the changes to the refrigerant piping requirements in 
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ASHRAE 15. Included in that early draft were the refrigerant pipe shaft provisions listed as Section 
1109.2.5. Rather than shaft alternatives, the code change listed exceptions to a refrigerant pipe shaft 
section. 
 
The second exception in the proposed code change added a limitation as only being applicable to 
refrigeration systems using Group A1 refrigerants. The exception reads: 
 
 2. Piping in a direct system using Group A1 refrigerant where the refrigerant quantity does not exceed the 
limits of Table 1103.1 for the smallest occupied space through which the piping passes. 
 
This limitation for systems using Group A1 refrigerants was part of a very large code change. Most of the 
emphasis and review were of the other sections in the proposed change. Exception 2 was not identified 
in the code change substantiation, nor was it discussed during testimony on the code change. 
 
SSPC 15 Refrigerant Piping Working Group had nine revisions to the original draft of the piping 
requirements. During those revisions, the limitation for shaft alternatives to only systems using Group A1 
refrigerants was removed. There was no technical justification for limiting the shaft alternative to a single 
group of refrigerants. With the anticipated increased use of Group A2L refrigerants, it was noted that the 
shaft alternative must also apply to these refrigeration systems. 
 
When the exception to Section 1109.2.5 was added to the 2021 ICC International Mechanical Code, the 
code became inconsistent with ASHRAE 15. The 2019 edition of ASHRAE 15 did not include the update 
from the Refrigerant Piping Working Group, however, the standard always permitted the shaft exception 
for a system using any refrigerant. 
 
The final approval of the refrigerant piping rewrite to ASHRAE 15 occurred in the early part of 2022, after 
the final consideration of code changes to the 2024 ICC International Mechanical Code. In accordance 
with ASHRAE policy, a code change could not be submitted to ICC to correct exception 2 to Section 
1109.2.5 since the piping change had not been accepted by ASHRAE. 
 
The 2022 edition of ASHRAE 15, which is referenced in the 2024 edition of the ICC International 
Mechanical Code, updated the refrigerant piping requirements. The shaft alternatives allowable for all 
refrigerants was included in the 2022 edition of ASHRAE 15. Thus, there is a conflict between the 
Mechanical Code and the referenced standards regarding the exception or alternative to refrigerant pipe 
shafts. 
 
The SSPC 15 Code Change Working Group noted this conflict and proposed a change, M75-24, to the 2027 
edition of the ICC International Mechanical Code to remove the limitation applying to only Group A1 
refrigerants. Code change M75-24, sponsored by ASHRAE and others, was unanimously approved by the 
Mechanical Code Committee. The result of this code change will make the Mechanical Code consistent 
with ASHRAE 15 regarding the allowance of the exception, or shaft alternative, being applicable to all 
refrigeration systems. 
 
It is appropriate for code officials to grant an alternative approval in accordance with Section 104.2.3 of 
the ICC International Mechanical Code. The alternative approval would be to allow the use of Exception 2 
to Section 1109.2.5 as applying to a refrigeration system using any refrigerant. The alternative approval 
would be consistent with ASHRAE 15 and the 2027 edition of the ICC International Mechanical Code. 
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Summary: ASHRAE 15 grants the design professional the option to install refrigerant piping in a fire-
resistance rated shaft, or to protect every floor/ceiling penetration in accordance with the Building Code. 
Code Officials enforcing the 2021 or 2024 edition of the ICC International Mechanical Code should grant 
an alternative approval for refrigeration systems using refrigerants, other than Group A1 refrigerants, to 
not be located in a pipe shaft based on the requirements in ASHRAE 15. 
 
Respectfully submitted, 
 
 
 
Julius Ballanco, P.E. 
President 
 
(Note: Julius Ballanco was the Chair of the SSPC 15 Refrigerant Piping Working Group and proponent of 
the ICC refrigerant piping code change.) 
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