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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 standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

The control section of the guideline is changed to update and clarify how the VRF internal system controls
work both as stand-alone and when interfaced with third-party automation and controls systems and devices.
Figure 5 is updated to show typical BAS configurations interfacing with typical VRF layout, as well as Web/
Internet interface. A firewall is shown to put infancies on the need to secure Web-connected systems.

Note: In this addendum, changes to the current standard are indicated in the text by underlining (for
additions) and strikethreugh (for deletions) unless the instructions specifically mention some other means of
indicating the changes.

Addendum d to Standard 41-2020

Modify Section 6.8 as shown. Delete existing Figure 5 and replace with new Figure 5 as shown.

6.8 System Controls. The installation of a complete system of manufacturers’ controls is required for a
VRF system to work properly. VRF systems are just that, a system, not applied components like dampers,
fans, or coils. That said, various levels of system control can be applied by third-party control and automa-
tion vendors. The minimum manufacturers’ controls needed for a properly operating VRF system should be
specified with the VRF system, not in the building automation and control specification. Only the manufac-

turer can determine these minimum requirements for system operation, including all manufacturers’ equip-
ment needed to interface the third-party controls to the VRF System.

Varying levels of manufacturer and third-party controls exist for VRF systems and include options for
local control, central system control, and remote system monitoring and data analytics. Manufacturers’
Fhese-controls and controllers are typically proprietary to each specific manufacturer; however, sere third-
party controls vendersare abledeveloping-eontrols to integrate directly with VRF manufacturers’ proprietary

controls at different systems—seeFigare—S)locations within the manufacturers’ control system. Figure 5
shows the typical third-party building automation system interface.

Local control options include wired and wireless controllers to control the VRF terminal units with vary-
ing levels of programmability. Wireless controllers typically offer the ability to change mode, set point, and
fan speed. Wire remote controllers are available as programmable or nonprogrammable. The nonprogram-
mable controllers provide similar control options to the wireless controller but on a larger controller inter-
face. Programmable controllers typically include options for scheduling, setback, set-point temperature
range control, and additional menus for programming and diagnostics of the equipment. Manufacturers’ AH
local controllers should be able to display any error codes for their connected units. A third-party option at
this level can be used by installing the manufacturers’ thermostat interface, and then installing a smart ther-
mostat by a third-party vendor. This could be a very good option for homes, apartments, and smaller offices
that want a single controller for multiple units or VRF systems. Wi-fi enabled smart thermostats can provide

the monitoring and alarming for applications that do not have any technical staff.

Central controllers provide the ability to connect multiple systems to a central point, and some manufac-
turers incorporate the means to integrate other building equipment, either through analog or digital inter-
locks or over BACnet if the central controller provides a BACnet client capability. These controllers provide
the ability to control and monitor their connected units, either through a built-in interface or via a worksta-
tion or remote computer if the controller is added to the building’s IT network or Web connected.

Most manufacturers have available building management system (BMS) gateways, typically for BAC-
net, LON, and Modbus. These gateways can be for systems integration or can be smaller communication
cards that are field installed at the terminal unit level. These gateways typically include multiple points per
terminal unit and usually provide all the functionality that the end user has at the local controller level.

When Web connecting the VRF system, the owner has the ability to use data analytics systems in the
cloud to monitor and analyze the VRF system. Advantages of cloud-based systems are their ability to scale

with the systems and buildings owned, and the data storage needed to do in-depth data analytics over a lon-
ger time period. On-site building automation systems like those shown in Figure 5 can perform the same

functions, but the computer and storage requirements can be significant and expensive to maintain. Finding
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Note: Please refer to each manufacturer's documentation for specific controls wiring.

Figure 5 Control system architecture.

the best fit, from smart thermostats to large-scale system control and data analytics, is important to cover
early in the design so that the system meets owner expectations.

Informative Note: Service and maintenance personnel should receive manufacturer specific training on
the VRF system controls to be qualified to operate and maintain the equipment, which may increase the cost
of the maintenance.
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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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and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HYAC&R community and across related industries.

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
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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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