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Preface 
 
This is the second edition of ASSE/IAPMO IGC 384, Digital Mixing Valves for Recirculating Hot Water 
Systems. The previous edition of this Standard is September 2022. 
 
This Standard was developed by the IAPMO Standards Review Committee (SRC) in accordance with the 
policies and procedures regulating IAPMO industry standards development, Policy S-001, Standards 
Development Process. This Standard was approved as an IAPMO Industry Standard on September 26, 
2023. 
 
Notes: 
(1) The use of the singular does not exclude the plural (and vice versa) when the sense allows.  
(2) The use of IAPMO Standards is completely voluntary; their existence does not in any respect preclude anyone, 

whether he has approved the standards or not, from manufacturing, marketing, purchasing, or using products, 
processes, or procedures not conforming to the standards.  

(3) This standard was developed using an open process and in accordance with IAPMO Standards Policy S-001, 
Standards Development Process, which is available on the IAPMO Standards website 
(www.IAPMOstandards.org).  

(4) During its development, this Standard was made available for public review, thus providing an opportunity for 
additional input from stakeholders from industry, academia, regulatory agencies, and the public at large. Upon 
closing of public review, all comments received were duly considered and resolved by the IAPMO Standards 
Review Committee. 

(5) This Standard was developed in accordance with the principles of consensus, which is defined as substantial 
agreement; consensus implies much more than a simple majority, but not necessarily unanimity. It is consistent 
with this definition that a member of the IAPMO Standards Review Committee might not be in full agreement 
with all sections of this Standard. 

(6) Although the intended primary application of this Standard is stated in its scope, it is important to note that it 
remains the responsibility of the users of the Standard to judge its suitability for their particular purpose. 

(7) IAPMO Standards are subject to periodic review and suggestions for their improvement will be referred to the 
IAPMO Standards Review Committee. To submit a proposal for change to this Standard, you may send the 
following information to the International Association of Plumbing and Mechanical Officials, Attention 
Standards Department, at standards@IAPMOstandards.org or, alternatively, at 4755 East Philadelphia Street, 
Ontario, California, 91761, and include “Proposal for change” in the subject line: 
(a) standard designation (number); 
(b) relevant section, table, or figure number, as applicable; 
(c) wording of the proposed change, tracking the changes between the original and the proposed wording; 

and 
(d) rationale for the change. 

(8) Requests for interpretation should be clear and unambiguous. To submit a request for interpretation of this 
Standard, you may send the following information to the International Association of Plumbing and 
Mechanical Officials, Attention Standards Department, at standards@IAPMOstandards.org or, alternatively, at 
4755 East Philadelphia Street, Ontario, California, 91761, and include “Request for interpretation” in the 
subject line: 
(a) the edition of the standard for which the interpretation is being requested; 
(b) the definition of the problem, making reference to the specific section and, when appropriate, an 

illustrative sketch explaining the question; 
(c) an explanation of circumstances surrounding the actual field conditions; and 
(d) the request for interpretation phrased in such a way that a “yes” or “no” answer will address the issue. 

(9) IAPMO does not “approve”, “rate”, or endorse any item, construction, proprietary device, or activity. 
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(10) IAPMO does not take any position with respect to the validity of any patent rights asserted in connection with 
any items mentioned in this Standard and does not undertake to insure anyone utilizing this Standard against 
liability for infringement of any applicable patents, nor assumes any such liability. Users of this Standard are 
expressly advised that determination of the validity of any such patent rights, and the risk of infringement of 
such rights, are entirely their responsibility. 

(11) Participation by federal or state agency representative(s) or person(s) affiliated with industry is not to be 
interpreted as government or industry endorsement of this Standard. 

(12) Proposals for amendments to this Standard will be processed in accordance with the standards-writing 
procedures of IAPMO industry standards development, Policy S-001, Standards Development Process. 
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ASSE/IAPMO IGC 384-2022 
Digital Mixing Valves for Recirculating Hot Water 
Systems 
 
 
1 Scope 
 
1.1 Scope 

This Standard covers digital mixing valves for recirculating hot water systems intended for multi-
unit residential and commercial/institutional applications and specifies requirements for 
materials, physical characteristics, performance testing, and markings.  

 
1.2 Alternative Materials 

The requirements of this Standard are not intended to prevent the use of alternative materials 
or methods of construction provided such alternatives meet the intent and requirements of this 
Standard.  

 
1.3 Terminology 

In this Standard, 
(a) “shall” is used to express a requirement, i.e., a provision that the user is obliged to satisfy to 

comply with the Standard; 
(b) “should” is used to express a recommendation, but not a requirement; 
(c) “may” is used to express an option or something permissible within the scope of the 

Standard; and 
(d) “can” is used to express a possibility or a capability. 
 
Notes accompanying sections of the Standard do not specify requirements or alternative 
requirements; their purpose is to separate explanatory or informative material from the text. 
Notes to tables and figures are considered part of the table or figure and can be written as 
requirements. 

 
1.4 Units of Measurement 

SI units are the primary units of record in global commerce. In this Standard, the inch/pound 
units are shown in parentheses. The values stated in each measurement system are equivalent 
in application, but each unit system is to be used independently. All references to gallons are to 
U.S. gallons. 
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2 Reference Publications 
This Standard refers to the following publications and, where such reference is made, it shall be 
to the current edition of those publications, including all amendments published thereto.  
 
ASSE International 
ASSE 1017 
Performance Requirements for Temperature Actuated Mixing Valves for Hot Water Distribution 
Systems 
 
ASSE 1061 
Performance Requirements for Push-Fit Fittings 
 
ASME International (The American Society of Mechanical Engineers) 
ASME B1.20.1 
Pipe Threads, General Purpose (Inch) 
 
ASME B16.51 
Copper and Copper Alloy Press-Connect Pressure Fittings 
 
ASTM International 
ASTM F1498 
Standard Specification for Taper Pipe Threads 60° for Thermoplastic Pipe and Fittings 
 
ASTM D6284 
Standard Test Method for Rubber Property—Effect of Aqueous Solutions with Available Chlorine 
and Chloramine 
 
ASTM F877 
Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-Water Distribution 
Systems 
 
ASTM F1281 
Standard Specification for Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene (PEX-
AL-PEX) Pressure Pipe 
 
ASTM F1282 
Standard Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite Pressure 
Pipe 
 
ASTM F1807 
Standard Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring, or Alternate 
Stainless Steel Clamps, for SDR9 Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene 
of Raised Temperature (PE-RT) Tubing 
 
ASTM F1960 
Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Cross-
linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-RT) Tubing 
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ASTM F1974 
Standard Specification for Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and 
Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Composite Pressure Pipe 
 
ASTM F2080 
Standard Specification for Cold-Expansion Fittings with Metal Compression-Sleeves for 
Crosslinked Polyethylene (PEX) Pipe and SDR9 Polyethylene of Raised Temperature (PE-RT) Pipe 
 
ASTM F2159 
Standard Specification for Plastic Insert Fittings Utilizing a Copper Crimp Ring, or Alternate 
Stainless Steel Clamps for SDR9 Crosslinked Polyethylene (PEX) Tubing and SDR9 Polyethylene of 
Raised Temperature (PE-RT) Tubing 
 
ASTM F2434 
Standard Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9 Cross-
linked Polyethylene (PEX) Tubing and SDR9 Cross-linked Polyethylene/Aluminum/Cross-linked 
Polyethylene (PEX-AL-PEX) Tubing 
 
ASTM F2735 
Standard Specification for Plastic Insert Fittings for SDR9 Cross-linked Polyethylene (PEX) and 
Polyethylene of Raised Temperature (PE-RT) Tubing 
 
ASTM F3226 
Standard Specification for Metallic Press-Connect Fittings for Piping and Tubing Systems 
 
CSA Group (Canadian Standards Association) 
CSA B137 
Thermoplastic Pressure Piping Standards Package 

 
CSA B137.5 
Crosslinked polyethylene (PEX) tubing systems for pressure applications 
 
CSA B137.9 
Polyethylene/aluminum/polyethylene (PE-AL-PE) composite pressure-pipe systems 
 
CSA B137.10 
Crosslinked polyethylene/aluminum/crosslinked polyethylene (PEX-AL-PEX) composite 
pressure-pipe systems 

 
CSA C22.2 No. 14 
Industrial Control Equipment 
 
CSA C22.2 No. 68  
Motor-operated appliances (household and commercial) 
 
CSA C22.2 No. 223  
Power Supplies with Extra-Low-Voltage Class 2 Outputs 
 
CSA C22.2 No. 60335-1 
Safety of household and similar appliances - Part 1: General requirements 
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IAPMO (International Association of Plumbing and Mechanical Officials) 
IAPMO/ANSI/CAN Z1117 
Press Connections 
 
NSF International 
NSF/ANSI/CAN 61 
Drinking Water System Components - Health Effects 
 
UL 
UL 508  
Standard for Industrial Control Equipment 
 
UL 979 
Standard for Safety Water Treatment Appliances 
 
UL 1310  
Standard for Class 2 Power Units 
 
UL 1951  
Standard for Electric Plumbing Accessories 
 
UL 4200A 
Standard for Safety Products Incorporating Button or Coin Cell Batteries of Lithium Technologies 
 
UL 60335-1  
Safety of Household and Similar Electrical Appliances, Part 1: General Requirements 

 
 
3 Definitions and Abbreviations 
 
3.1 Definitions 

The following definitions shall apply in this Standard: 
 
Digital Mixing Valve — a valve that maintains the set temperature in a hot water loop through 
electrical and mechanical components. 
 

3.2 Abbreviations 
The following abbreviations apply in this Standard: 
 
DMV  — Digital Mixing Valve 
PVC  — Polyvinylchloride 
CPVC  — Chlorinated Polyvinylchloride 
PP  — Polypropylene 
HDPE  — High‐Density Polyethylene 
HDB  — Hydrostatic Design Basis 
PEX  — Crosslinked Polyethylene 
PE‐AL‐PE — Aluminum/Polyethylene 
PEX‐AL‐PEX — Aluminum/Cross-Linked Polyethylene 
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4 General Requirements 
 
4.1 General 

Digital mixing valves covered by this Standard shall comply with the requirements of ASSE 1017. 
 
4.2 Materials 

Digital mixing valves covered by this Standard shall be resistant to stress corrosion. There shall 
be no evidence of cracking when tested in accordance with Section 5.2. 

 
4.3 Toxicity 

Materials and components of digital mixing valves intended to convey or dispense water for 
human consumption through drinking or cooking shall comply with the applicable requirements 
of NSF/ANSI/CAN 61. 

 
4.4 Bodies and Operating Parts 

Bodies and operating parts shall be made of materials that are compatible with other 
components of the device assembly and of the plumbing system, if applicable, and shall be 
corrosion resistant. 

 
4.5 Elastomers 
 
4.5.1 Chlorine/Chloramine Resistance 

All elastomer components in contact with potable water shall be formulated to resist free 
chlorine/chloramine corrosion and shall be tested in accordance with Section 5.6. 

 
4.6 Connections 
 
4.6.1 Press Connections 

Press connections shall comply with IAPMO/ANSI/CAN Z1117, ASME B16.51 or ASTM F3226. 
 
4.6.2 Push‐Fit Connections 

Push‐fit connections shall comply with ASSE 1061. 
 
4.6.3 Metal Insert Joints 

Metal insert joints intended for 
(a) PEX tubing shall comply with the dimensional requirements ASTM F877, ASTM F1807, ASTM 

F1960, ASTM F2080, ASTM F2159, ASTM F2735, or CSA B137.5; 
(b) PE‐AL‐PE tubing shall comply with the dimensional requirements ASTM F1282, ASTM F1974, 

or CSA B137.9; and 
(c) PEX‐AL‐PEX tubing shall comply with the dimensional requirements ASTM F1281, ASTM 

F1974, ASTM F2434, or CSA B137.10. 
 
4.6.4 Threads 

Threaded connections shall comply with the following: 
(a) Metallic threaded end connections shall be American national standard pipe taper (NPT) 

complying with ASME B1.20.1; or 
(b) Non‐metallic threaded end connections shall be taper pipe threads complying with 

ASTM F1498. 
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