
Scale Reduction 
Devices 

IAPMO/ANSI Z601-2018 

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018


 

 

American National Standard 
 
Approval of an American National Standard requires verification by the American National Standards 
Institute (ANSI) that the requirements for due process, consensus, and other criteria for approval have 
been met by the standards developer.  
 
Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial 
agreement has been reached by directly and materially affected interests. Substantial agreement means 
much more than a simple majority, but not necessarily unanimity. Consensus requires that all views and 
objections be considered, and that a concerted effort be made toward their resolution.  
 
The use of American National 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.  
 
ANSI does not develop standards and will in no circumstances give an interpretation of any American 
National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an 
American National Standard in the name of ANSI. Requests for interpretations should be addressed to the 
secretariat or sponsor whose name appears on the title page of this Standard. 
 
This American National Standard may be revised or withdrawn at any time. ANSI procedures require that 
action be taken periodically to reaffirm, revise, or withdraw this Standard. Purchasers of American 
National Standards may receive current information on all standards by calling or writing ANSI. 
 
 
 
 
 
Published by 
International Association of Plumbing and Mechanical Officials (IAPMO) 
4775 East Philadelphia Street, Ontario, California, 91761, USA 
1-800-854-2766 • 1-909-472-4100 
 
Visit the IAPMO Online Store at: www.IAPMOstore.org  
Visit the IAPMO Standards website at: www.IAPMOstandards.org  
 
Copyright © 2018 by  
International Association of Plumbing and Mechanical Officials (IAPMO) 
All rights reserved. 
 
No part of this publication may be reproduced in any 
form, in an electronic retrieval system or otherwise, 
without prior written permission of the publisher. 
 
Printed in the United States of America 

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.iapmostore.org/
http://www.iapmostandards.org/
http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018


IAPMO/ANSI Z601-2018 Scale Reduction Devices 

July 2018  i 

Contents 
 
Preface 
 
IAPMO Plumbing Standards Committee 
 
IAPMO Z601 Technical Subcommittee 
 
0 Introduction 
 
1 Scope 
 
2 Reference Publications 
 
3 Definitions and Abbreviations 

3.1 Definitions 
3.2 Abbreviations 

 
4 General Requirements 

4.1 Toxicity 
4.2 Electrical Requirements  
4.3 Structural Integrity  

 
5 General Testing Conditions and Test Specimens 

5.1 General 
5.2 Test Specimen Selection and Information 

5.2.1 Selection 
5.2.2 Information 

5.3 Test Specimen Conditioning 
5.3.1 Scale Reduction Devices without Significant Water-Characteristic Changes 

5.3.1.1 Conditioning 
5.3.1.2 Challenge Period 
5.3.1.3 Conditioning Following Challenge Period 
5.3.1.4 Exceptions 

5.3.2  Scale Reduction Devices with Significant Water-Characteristic Changes 
5.3.2.1 Conditioning 
5.3.2.2 Challenge Period 
5.3.2.3 Conditioning Following Challenge Period 

5.3.3 Scale Reduction Devices with In-Place Regeneration 
5.3.3.1 Test Specimen Configuration 
5.3.3.2 Capacity Claim 
5.3.3.3 Regeneration Requirement – Minimum Testing Time 

5.3.4 Scale Reduction Devices with Sacrificial Media or Media with a Volumetric 
Capacity 

5.3.5 Scale Reduction Devices with Direct Injection of an Active Agent 
5.4 Testing Water  

 

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018


IAPMO/ANSI Z601-2018 Scale Reduction Devices 

July 2018  ii 

6 Evaluation of Devices Intended for Tank-Type Water Heaters 
6.1 General 

6.1.1 Power Density 
6.1.2 Volumetric Capacity 

6.2 Heating Elements for Water Heating Vessels 
6.2.1 General 
6.2.2 Power Density and Device Application 

6.3 Test Apparatus 
6.3.1 General 
6.3.2 Test Stations 
6.3.3 Piping 
6.3.4 Water Heating Vessels  
6.3.5 Tubing Coils 
6.3.6 Control Valves 

6.4 Test Method  
6.4.1 Test Station Preparation 
6.4.2 Water Supply 
6.4.3 Test Procedure 

 
7 Evaluation of Devices Intended for Tank-Less Water Heaters 

7.1 General 
7.1.1 Power Density 
7.1.2 Volumetric Capacity 

7.2 Gas-Fired Tank-Less Water Heater Sizing 
7.3 Test Apparatus 

7.3.1 General 
7.3.2 Test Stations 
7.3.3 Piping 
7.3.4 Tubing Coils 
7.3.5 Coupon Tanks 
7.3.6 Stainless Steel Coupons 
7.3.7 Control Valves 

7.4 Test Method  
7.4.1 Test Station Preparation 
7.4.2 Water Supply 
7.4.3 Test Procedure 

 
8 Evaluation 

8.1 Test Apparatus Calibration Trials 
8.2 Acid Wash and Chemical Analysis 
8.3 Performance Criteria 
8.4 Test Report  

8.4.1 Minimum Reporting Information 
8.4.2 Volumetric Capacity 

 
9 Markings and Additional Literature 

9.1 General 
9.2 Marking Characteristics 

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018


IAPMO/ANSI Z601-2018 Scale Reduction Devices 

July 2018  iii 

9.3 Testing Conditions 
9.4 Installation and Maintenance Instructions  
9.5 Additional Information for Devices Intended for Electric Tank-Type Water Heaters 

 
Tables 
1 Allowed Tolerances for Water Characteristic Changes 
2 Daily Testing Schedule – Flow Events 
3 Water Characteristics  
 
Figures 
1 Diagram for the Test Station (Apparatus) for Gas and Electric Tank-Type Water Heaters  
2 Alternative Water Heating Vessel Configuration  
3 Water Supply for the Test Apparatus 
4 Diagram for the Test Station (Apparatus) for Tank-Less Water Heaters 
  

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018


IAPMO/ANSI Z601-2018 Scale Reduction Devices 

July 2018  iv 

Preface 
 
This is the first edition of IAPMO/ANSI Z601, Scale Reduction Devices. This Standard supersedes IAPMO 
IGC 91-2009, Electrical or High Density Magnetic Anti–Scale or Water Conditioning Appliance. 
 
This Standard is considered suitable for use for conformity assessment within the stated scope of the 
Standard. 
 
This Standard was developed by the IAPMO Z601 Technical Subcommittee and approved by the IAPMO 
Plumbing Standards Committee in accordance with the ANSI Essential Requirements: Due process 
requirements for American National Standards and the IAPMO Policies and Procedures for Consensus 
Development of American National Standards. This Standard was approved as an American National 
Standard on July 11, 2018. 
 
Notes: 
(1) The use of the singular does not exclude the plural (and vice versa) when the sense allows.  
(2) This standard was developed in accordance with the IAPMO procedures accredited as meeting the criteria for 

American National Standards and it is an American National Standard. The IAPMO Standards Committee that 
approved this Standard was balanced to assure that individuals from competent and concerned interests had an 
opportunity to participate. During its development, this Standard was made available for public review, thus 
providing an opportunity for additional input from industry, academia, regulatory agencies, and the public at 
large.  

(3) This Standard was developed by 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 relevant IAPMO Standards Committee can be included in the committee roster and yet not be in full 
agreement with all sections of this Standard. 

(4) 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. 

(5) IAPMO Standards are subject to periodic review and suggestions for their improvement will be referred to the 
relevant IAPMO Standards 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 4775 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. 

(6) 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 4775 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. 

(7) Interpretations are processed in accordance with IAPMO’s accredited standards development procedures. 
IAPMO issues written replies to inquiries concerning interpretation of technical aspects of this Standard.  

(8) IAPMO accepts responsibility only for those interpretations of this Standard issued in accordance with the 
accredited IAPMO policies and procedures, which precludes the issuance of interpretations by individuals. 
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(9) IAPMO does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity. 
(10) Attention is drawn to the possibility that some of the elements of this Standard may be the subject of patent 

rights. IAPMO is not to be held responsible for identifying any or all such patent rights. Users of this Standard 
are expressly advised that determination of the validity of any such patent rights is entirely their responsibility. 

(11) 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. 

(12) 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. 
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IAPMO/ANSI Z601-2018 
Scale Reduction Devices 
 
 
0 Introduction 
 
0.1 
Although several alternatives to ion-exchange water treatment devices have the potential to offer 
solutions to consumers’ need for scale reduction, lack of an appropriate test protocol that can be used to 
certify their effectiveness has slowed their adoption. 
 
0.2 
This Standard is written to enable testing of devices that have the potential to reduce encrusted scale in 
water in residential and similar applications and associated plumbing. To encourage competition among 
manufacturers for the benefit of consumers, the definition of a “device” has been intentionally left open 
so that any appropriate means and methods with the effect of reducing scale can be tested for their 
effectiveness. This approach makes it possible to test a variety of devices. 
Note: Standardized tests cannot represent all types of water in all situations. 
Note: Synthetic water is used for testing and actual results may vary. 
 
0.3 
The test protocol is summarized as follows: 
(a) First, the four-station test apparatus is tested without any test specimens, to establish the similarity 

of scale production in each station (i.e., the calibration test). 
(b) Next, the test specimens are conditioned for testing. 
(c) Following conditioning, two test specimens are connected to two of the four stations and tested for 

10 d, simulating the use in a household, using water with a hardness of 450 ± 50 mg/L (26 ± 3 gr/gal) 
and natural elements that would be present in most tap waters. 

(d) Finally, the scale produced in the two test stations is compared to the scale produced in the two 
control (untreated) stations. The scale produced must be less than 30% of the scale produced in the 
control (untreated) stations for acceptance. In addition, to validate the test each time it is run, the 
scale produced in the control (untreated) stations is compared to the scale produced in the original 
four-station calibration test conducted to validate the similarity of their scale production at the 
beginning. 

Note: The test protocol includes a procedure to evaluate test specimens that affect the scale production of all four 
stations. 
 
0.4 
In addition to the performance test, this Standard also requires that scale reduction devices be tested for 
structural integrity and material safety in accordance with either NSF/ANSI 42 or NSF/ANSI 61. 
 
 
  

For IAPMO Staff Use Only. Distribution Prohibited.Full document details: IAPMO Z601 2018

http://www.avadocuments.com/doc/iapmo-z601-2018
http://www.avadocuments.com/doc/iapmo-z601-2018

