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SPECIAL NOTE
This Guideline was developed under the auspices of ASHRAE. ASHRAE Guidelines are developed under a review process, identifying a Guideline
for the design, testing, application, or evaluation of a specific product, concept, or practice. As a Guideline it is not definitive but encompasses
areas where there may be a variety of approaches, none of which must be precisely correct. ASHRAE Guidelines are written to assist professionals
in the area of concern and expertise of ASHRAE’s Technical Committees and Task Groups.

ASHRAE Guidelines are prepared by Project Committees appointed specifically for the purpose of writing Guidelines. The Project Committee
Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all must be technically
qualified in the subject area of the Guideline.

Development of ASHRAE Guidelines follows procedures similar to those for ASHRAE Standards except that (a) committee balance is desired
but not required, (b) an effort is made to achieve consensus but consensus is not required, (c) Guidelines are not appealable, and (d) Guidelines
are not submitted to ANSI for approval.

The Senior Manager of Standards of ASHRAE should be contacted for
a. interpretation of the contents of this Guideline,
b. participation in the next review of the Guideline,
c. offering constructive criticism for improving the Guideline, or
d. permission to reprint portions of the Guideline.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted
industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems
tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines
will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by
suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information
that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.

ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
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(This foreword is not part of this guideline. It is merely informative and does not contain 

requirements necessary for conformance to the guideline.) 

FOREWORD 

Addendum a provides two improvements for the fan array staging logic. 

• The current requirement calls for fans to begin at the lowest Stage 1 with a default 15-minute time delay for 

each stage. For a fan system with many stages, the time it takes to achieve the required number of stages 

can be hours long.  The logic has now been tested in multiple buildings and found to be stable with a lower 

default time delay between stages of 5 minutes for both supply and return fan arrays. 

• Stage up logic is only based on the efficiency criterion of basing fan staging on the percentage of current 

supply airflow.  But more fan stages may also be needed depending on which zones in the system require 

airflow due to differences in duct distribution. So a failsafe conditional is added to stage up also if the 

current duct static pressure setpoint is not being maintained. This can also help speed up staging for systems 

with many stages that start with most or all zone groups enabled.  

Note: In this addendum, changes to the current guideline are indicated in the text by underlining (for 

additions) and strikethrough (for deletions) unless the instructions specifically mention some other 

means of indicating the changes.  
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Addendum a to Guideline 36-2024 

(IP and SI units) 

Revise Section 5.16.1.1.c. as follows: 

 

 Multiple-Zone VAV Air-Handling Unit 

5.16.1. Supply Fan Control 

5.16.1.1. Supply Fan Start/Stop 

a. Supply fan shall run when system is in the Cooldown Mode, Setup Mode, or Occupied Mode. 

b. If there are any VAV-reheat boxes on perimeter zones, supply fan shall also run when system is in 

Setback Mode or Warmup Mode (i.e., all modes except unoccupied). 

Retain the following if the AHU has multiple supply air fans in an array, each with non-powered backdraft 

dampers. If VFDs are used, they may each serve multiple fan motors. If ECMs are used, each fan can be 

controlled individually. But there is little energy value to having more than 6 stages so if there are more than 

6 VFDs/ECMs, they should be grouped to be controlled with six digital outputs.  

c. Staged supply fan controls  

1. VFD/ECM groups shall be lead/lag controlled per Section 5.1.15.  

2. When supply fans are enabled to run, start the lead supply fan VFD/ECM group. When %-

supply airflow (totalized enabled VAV box setpoints (not readings) divided by design AHU 

airflow) exceeds stage-up setpoint (below) for 15 5 minutes, or the current static pressure has 

been more than 10% below the static pressure setpoint for 5 minutes, then the next lag supply 

fan shall run. All VFDs/ECMs receive the same speed signal. When %-airflow falls below the 

stage-up setpoint for 15 5 minutes then the last lag VFD/ECM group shall be staged off. Each 

stage shall have its own PID gains, separately tuned. Any VAV box whose setpoint is not 

known (e.g. due to loss of communication) shall be assumed to be at its maximum airflow 

setpoint Vmax. 

Revise Section 5.16.11.1.a. as follows: 

5.16.11. Return-Fan Control − Airflow Tracking 

5.16.11.1. Return fan operates whenever associated supply fan is proven ON and shall be off otherwise. 

Retain the following if the system has multiple return fans in an array, each with non-powered backdraft 

dampers. If VFDs are used, they may each serve multiple fan motors. If ECMs are used, each fan can be 

controlled individually. But there is little energy value to having more than 6 stages so if there are more than 

6 VFDs/ECMs, they should be grouped to be controlled with six digital outputs. Staging logic does not match 

supply air fan array staging setpoints because there is little or no minimum discharge air pressure that must 

be maintained so the return fan performance will more closely follow the ideal system curve. 

a. Staged return fan controls  

1. VFD/ECM groups shall be lead/lag controlled per Paragraph 5.1.15.  

2. When return fans are enabled to run, start the lead return fan VFD/ECM group. When %-

return airflow setpoint (equal to the return air fan airflow setpoint determined below divided 

by total design return airflow) exceeds stage-up setpoint in the table below for 15 5 minutes 

then the next lag return fan shall run. All VFDs/ECMs receive the same speed signal. When 

%-airflow falls below the stage-up setpoint in the table below for 15 5 minutes then the last 

lag VFD/ECM group shall be staged off. Each stage shall have its own PID gains, separately 

tuned. 
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous edition. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS GUIDELINE

To ensure that you have all of the approved addenda, errata, and interpretations for this
Guideline, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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