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Abstract: Vented lead-acid (VLA), valve-regulated lead-acid (VRLA), and nickel-cadmium (NiCd) 
stationary battery installations are discussed in this guide, written to serve as a bridge between 
the electrical designer and the heating, ventilation, and air-conditioning (HVAC) designer. 
Ventilation of stationary battery installations is critical to maximize battery life while minimizing the 
hazards associated with hydrogen production. This guide describes battery operating modes and 
the hazards associated with each. It provides the HVAC designer with the information to provide 
a cost effective ventilation solution. 
 
Keywords: ASHRAE 21, battery, battery cabinets, battery gassing, battery room, battery vaults, 
forced ventilation, hydrogen, IEEE 1635™, natural ventilation, stationary battery, thermal 
management, ventilation, ventilation system maintenance 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, neither the IEEE nor 
ASHRAE waives any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 
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Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 1635-2012/ASHRAE Guideline 21-2012, IEEE/ASHRAE Guide for the 
Ventilation and Thermal Management of Batteries for Stationary Applications. 

The primary purpose of this guide is to assist users involved in the design and management of new 
stationary battery installations. The focus is the environmental design and management of the installation to 
maximize battery reliability as well as the safety of personnel and equipment. This guide is a joint effort by 
the IEEE and ASHRAE. 
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IEEE/ASHRAE Guide for the Ventilation and 
Thermal Management of Batteries for 
Stationary Applications 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This guide discusses the ventilation and thermal management of stationary battery systems as applied to the 
following: 

⎯ Vented (flooded) lead-acid (VLA) 

⎯ Valve-regulated lead-acid (VRLA) 

⎯ Nickel-cadmium (NiCd) 

For each category, both the technology and the design of the battery are described in order to facilitate user 
understanding of the environmental issues associated with each type of technology. 

The scope of this document includes only stationary batteries under conditions of expected use. Multiple 
operating modes are identified. 

The ventilation practices described in this guide represent the “best practice” based on the information 
available at the time this document was developed. The user should evaluate these practices against their 
operating experience, operating conditions, number and size of battery systems, manufacturer’s 
recommendations, resources, and needs in developing an environment that maximizes safety and is 
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