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NOTICE 

 
Consumer Technology Association (CTA)™/Custom Electronic Design and Installation 
Association (CEDIA®) Standards, Bulletins and other technical publications are designed to serve 
the public interest through eliminating misunderstandings between manufacturers and purchasers, 
facilitating interchangeability and improvement of products, and assisting the purchaser in 
selecting and obtaining with minimum delay the proper product for his particular need.  Existence 
of such Standards, Bulletins and other technical publications shall not in any respect preclude any 
member or nonmember of the Consumer Technology Association/CEDIA from manufacturing or 
selling products not conforming to such Standards, Bulletins or other technical publications, nor 
shall the existence of such Standards, Bulletins and other technical publications preclude their 
voluntary use by those other than Consumer Technology Association/CEDIA members, whether 
the standard is to be used either domestically or internationally. 
 
Standards, Bulletins and other technical publications are adopted by the Consumer Technology 
Association/CEDIA in accordance with the American National Standards Institute (ANSI) patent 
policy.  By such action, the Consumer Technology Association/CEDIA does not assume any 
liability to any patent owner, nor does it assume any obligation whatever to parties adopting the 
Standard, Bulletin or other technical publication.  
 
This document does not purport to address all safety problems associated with its use or all 
applicable regulatory requirements.  It is the responsibility of the user of this document to establish 
appropriate safety and health practices and to determine the applicability of regulatory limitations 
before its use. 
 
This document is copyrighted by the Consumer Technology Association (CTA)™/Custom 
Electronic Design and Installation Association (CEDIA®) and may not be reproduced, in whole or 
part, without written permission. Federal copyright law prohibits unauthorized reproduction of this 
document by any means.  Organizations may obtain permission to reproduce a limited number of 
copies by entering into a license agreement. Requests to reproduce text, data, charts, figures or 
other material should be made to the Consumer Technology Association/CEDIA.  
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 Published by 

CONSUMER TECHNOLOGY ASSOCIATION/CUSTOM ELECTRONIC DESIGN AND 
INSTALLATION ASSOCIATION 2017 

www.cta.tech 
www.CEDIA.org  

 
All rights reserved 

 
  

 

This is a preview of "CTA CEDIA CEB24-A-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ANSI/CTACEDIACEB242017?source=preview


CTA/CEDIA‐CEB24‐A                            Thermal Management for Electronic Systems 

1 

 

 

The following members of the CTA/CEDIA R10 WG5 Home Theater HVAC contributed to the 

development of this document: 

Tom Cumberland, Audio Authority Corporation 

Travis Misterek, Best Buy Co. Inc. 

Michael Cogbill, ETC, Inc. 

Jay McLellan, Home Automation, Inc. (HAI) 

Ann Brigida, InfoComm 

Eric Lee, Integrated Control Experts Inc. 

Bob Schluter, Middle Atlantic Products 

Tameez, Sunderji, Rovi Corporation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is a preview of "CTA CEDIA CEB24-A-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ANSI/CTACEDIACEB242017?source=preview


CTA/CEDIA‐CEB24‐A     Thermal Management for Electronic Systems 

2 

 

 

 

 

Foreword 

This bulletin was created by the CTA/CEDIA R10 Residential Systems Committee.  This bulletin 
focuses on sound abatement (ingress and egress) for air handling equipment (including allowing 
for maximum dynamic range within the listening space) proper air exchanges and treating 
equipment racks and spaces to maintain adequate operating temperatures and humidity. 

This is a preview of "CTA CEDIA CEB24-A-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ANSI/CTACEDIACEB242017?source=preview


CTA/CEDIA‐CEB24‐A                            Thermal Management for Electronic Systems 

3 

 

 

Table of Contents 

 
1. Introduction ……………………………………………………………………………………………………………………………….5 
2. References…………………………………………………………………………………………………………………………….......5 

2.1 Informative References......…………………………………………………………………………………………………..5 
2.2 Informative References Acquisition…………………………………………………………………………………….. 5 

3. Compliance Notation………………………………………………………………………………………………………………….6 
4. Symbols and Abbreviations……………………………………………………………………………..………………………….6 
5. Definitions ………………………………………………………………………………………………………………………………….7 
6. Optimal Room Environment ………………………………………………………………………………………………………7 

6.1 Occupant comfort ………………………………………………………………………………………………………………..8 
6.2 Relative Humidity..……………………………………………………………………………………………………………….8 

6.2.1 Temperature   ……………………………………………………………………………………………………………..9 
6.3 Background Noise…………………………………………………………………………………………………………………9 
6.4 HVAC Players……………………………………………………………………………………………………………………….10 

      7.  Heat Management in Equipment Racks and Rooms.……………………………………………………………………10 
7.1 The need for Heat Management………………………………………………………………………………………….10 
7.2 Heat Management………………………………………………………………………………………………………………11 
7.3 What makes Heat………………………………………………………………………………………………………………..12  
7.4 Methods of heat removal……………………………………………………………………………………………………12 

7.4.1Passive cooling/ventilation and Active Ventilation……………………………………..………………12 
7.5 Overview of the Steps Required to Calculate Airflow Volume……………………………..................14 

7.6 Details of steps for calculating airflow volume for effective heat management………………….14 

7.7 Formulas…………………………………………………………………………………………………………………………….15 

7.8 Select air moving device(s) and their placement…………………………………………………………………16 

7.9 What the HVAC engineer needs to know...………………………………………………………...................17 

   8.    HVAC Noise……………………………………………………………………………………………………….………………………….18 

8.1 Duct Work…………………………………………………………………………………………………………………………..18 

8.2 Mechanical Isolation……………………………………………………………………………………………………………18 

8.3 Registers……………………………………………………………………………………………………………………………..19 

8.4 Sound Measurement…………………………………………………………………………………………………………..19 

8.5 Ingress…………………………………………………………………………………………………………………………………19 

8.6 Egress………………………………………………………………………………………………………………………………….19 

    Annex A: Basic HVAC Acoustics……………..……………………………………………………………………………………………19 

    Annex B: Case Studies………………………………………………………………………………………………………………………..28 

This is a preview of "CTA CEDIA CEB24-A-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ANSI/CTACEDIACEB242017?source=preview


CTA/CEDIA‐CEB24‐A     Thermal Management for Electronic Systems 

4 

 

  Table of Figures 

_____________________________________________________________________________________ 

Figure 1: Air Flow Diagram………………………………………………………………………………………………………………………3 

Figure 2:  Air Flow Diagram……………………………………………………………………………………………………………………13 

Figure 3: Cooling the mid‐size enclosure……………………………………………………………………………………………….13 

Figure 4: Watt Meter……………………………………………………………………………………………………………………………..14 

Figure 5: Air Conditioning Airflow and Rack Placement………………………………………………………………………….15 

Figure 6: Proper Forced Air……………………………..…………………………………………………………………………………….16 

Figure 7: Improper Forced Air………………………………………………………………………………………………………………..16 

Figure 8: Closet Drawing………………………………………………………………………………………………………………………..17 

Annex A: Figure 1. Source, Path, and Receiver……………………………………………………………………..……………….20 

Annex A: Figure 2. Paths of Sound and Vibration…………………………………………………………………………………..21 

 

 

 

 

 

 

 

 

 

 

 

This is a preview of "CTA CEDIA CEB24-A-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ANSI/CTACEDIACEB242017?source=preview


CTA/CEDIA‐CEB24‐A                            Thermal Management for Electronic Systems 

5 

 

1. Introduction 

HVAC systems should be carefully designed to meet the special needs of the home theater room.  First, 
the HVAC system should be properly sized to accommodate the added heat load generated by people 
and AV equipment.  Secondly, the HVAC system should maintain a low background noise level even 
when operating under full load conditions.   The objectives are to maintain the room’s environment for: 

 occupant comfort  (temperature and humidity),  

 safe equipment operating temperatures  

 Noise‐free acoustics.  

Added heat loads, background noise specifications and ventilation requirements should be addressed 
very early with the HVAC designer/installer to ensure they are included in the design.  

2. References 

2.1 Informative References 

1. ANSI/ASHRAE 55. (2005). 2005 ASHRAE handbook — fundamentals. Atlanta: American Society of 
Heating, Refrigerating and Air‐Conditioning Engineers. 

2. ANSI/ASHRAE 55. (2007). 2007 ASHRAE handbook — HVAC applications. Atlanta: American 
Society of Heating, Refrigerating and Air‐Conditioning Engineers. 

3. ASTM E477‐06a, Standard Test Method for Measuring Acoustical and Airflow Performance of 
Duct Liner Materials and Prefabricated Silencers. 

4.  CTA/CEDIA‐CEB22. (2009). Home Theater Recommended Practice: Audio Design. 
5. CRC, 1997, Thermal Measurements In Electronics Cooling 

6. CRC, 2000, Handbook Of Thermal Engineering 

Coyne, J.C., 1982, An Approximate Thermal Model for Outdoor Electronics Cabinets (Bell System 

Technical Journal, Vol. 1, No. 2) 

7. ELLISON, G.N., 1995, Fan Cooled Enclosure Analysis Using First Order Method 

8. SMACNA. (2004). HVAC sound and vibration manual. Chantilly, VA: Sheet Metal and Air 
Conditioning Contractors' National Association. 

9. SMACNA. (2006). HVAC Systems — Duct Design. Chantilly, VA: Sheet Metal and Air Conditioning 
Contractors' National Association. 

10. THE UPTIME INSTITUTE, Changing Cooling Requirements Leave Many Data Centers at Risk 

2.2 Informative Reference Acquisition 

 ASHRAE Standards 

American Society of Heating, Refrigerating and Air‐Conditioning Engineers, 1791 

Tullie Circle, N.E., Atlanta, GA 30329; Phone: 404‐636‐8400; Fax: 404‐321‐5478; 

Internet: http://www.ashrae.org 
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