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ABSTRACT

Public Resources Code Section 25402 was enacted in 1975 as part of the enabling legislation
establishing the California Energy Commission and its basic mandates. This section requires
the Energy Commission to adopt, implement, and periodically update energy efficiency
standards for both residential and nonresidential buildings.

The Building Energy Efficiency Standards must be cost effective based on the life cycle of the
building, must include performance and prescriptive compliance approaches, and must be
periodically updated to account for improvements in efficiency technology. Accordingly, the
Energy Commission has adopted and periodically updated the Energy Standards (codified in
Title 24, Part 6, of the California Code of Regulations) to ensure that building construction,
system design and installation achieve energy efficiency goals and preserve outdoor and
indoor environmental quality.

California Title 24, Part 6 Building Energy Efficiency Standards compliance documents are
utilized to enforce the Energy Standards requirements during the design, construction or
installation, and field verification phases. However, unlike the Building Energy Efficiency
Standards, compliance documents are not adopted regulation, but are approved by the
Energy Commission to be used to demonstrate compliance with the Energy Standards. The
significant difference being that while the Building Energy Efficiency Standards may only be
substantially altered through the rulemaking process, the compliance documents may be
altered and approved as needed. The Data Registry Requirements Manual (this manual), is a
compliance document that is approved by the Energy Commission and is not considered
regulation. The intent of this manual is to give a data registry provider a clear detailed
description of the intended compliance with the Building Energy Efficiency Standards,
Reference Joint Appendix 7.

The 2019 Energy Standards include requirements for compliance documents to be electronic
documents registered by Residential or Nonresidential Data Registries utilizing Energy
Commission-approved specifications for standardized document layouts, standardized
Extensible Markup Language (XML) -based data inputs, and standardized data transmission
protocols. Data Registries are required to collect information to confirm an applicant's
professional credentials and may authorize password-protected Data Registry accounts with
associated electronic signature authority to qualified users. Compliance documents that are
completed and electronically signed by authorized users are subsequently signed digitally by
the Data Registries enabling use of digital certificate technology to validate the authenticity
of these documents after they are submitted to enforcement agencies or other parties to the
construction project.

Each data registry provider is required to submit an application for Energy Commission
approval of their proposed Data Registry following the adoption of the Building Energy
Efficiency Standards. Energy Commission-approved Data Registries are expected to provide
energy code compliance document registration services to the public, retain a copy of each
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registered document, and make registered documents available to authorized users.
Contingent upon approval of a document repository by the Energy Commission, each newly-
registered compliance document is transmitted to an Energy Commission-managed document
repository for retention for use as evidence in legal proceedings, for complying with public
information requests, and as a resource for building energy efficiency research.

This Data Registry Requirements Manual (DRRM) provides additional detailed information and
explanations regarding the functional and technical aspects of the requirements given in
Reference Joint Appendix JAZ. This manual is intended as a resource for Data Registry
Providers to aid in the design and implementation of software procedures and user interface
features for their Data Registries that meet the requirements of Reference Joint Appendix
JAZ.

Keywords: DRRM, Data Registry Requirements, Compliance Document, Document
Registration, Building Energy Efficiency Standards, California Energy Commission, Energy
Commission, Certificate of Compliance, CF1R, Certificate of Installation, CF2R, Certificate of
Verification, CF3R, NRCV, Certificate of Acceptance, NRCA, Digital Signature, Electronic
Signature.
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1 Introduction

1.1 Purpose and Scope

The 2019 Reference Joint Appendix JA7 specifies required functional and technical elements
for Residential and Nonresidential Data Registries that provide services to authorized Data
Registry users and receive data to produce, register, retain, and distribute copies of the
Building Energy Efficiency Standards (Energy Standards) compliance documents required by
California Title 24, Part 6.

This Data Registry Requirements Manual (DRRM) provides additional detailed guidance
regarding the functional and technical aspects of the requirements given in Reference Joint
Appendix JA7. Data Registry Providers may refer to this Manual for additional guidance
beyond what is specified in Reference Joint Appendix JA7 for implementation of software
procedures and user interface features for their Data Registries.

Note: At the time of publication of this DRRM there are no approved Nonresidential Data
Registries. At such time as the Energy Commission approves a Nonresidential Data Registry,
additional information will be included in this DRRM as a similar resource for implementing
the Nonresidential Data Registry requirements.

1.2 Documents Relied Upon

This Data Registry Requirements Manual relies upon information found in the following
documents:

e 2019 Building Energy Efficiency Standards for Residential and Nonresidential Buildings.
California Title 24, Part 6, and Associated Administrative Regulations in Part 1. CEC-
400-2018-020-CMF

o 2019 Reference Appendices for Residential and Nonresidential Buildings. California
Title 24, Part 6, and Associated Administrative Regulations in Part 1. CEC-400-2018-
021-CMF

e 2019 Residential Alternative Calculation Method Reference Manual. California Title 24,
Part 6, and Associated Administrative Regulations in Part 1. CEC-400-2019-005-CMF
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o 2019 Nonresidential Alternative Calculation Method Reference Manual. California Title
24, Part 6, and Associated Administrative Regulations in Part 1. CEC-400-2019-006-
CMF

e 2019 Residential Compliance Manual. California Title 24, Part 6, and Associated
Administrative Regulations in Part 1. CEC-400-2018-017-CMF

e 2019 Nonresidential Compliance Manual. California Title 24, Part 6, and Associated
Administrative Regulations in Part 1. CEC-400-2018-018-CMF

1.3 Definitions for Terminology used in this Manual

Definitions for some terms used in this Data Registry Requirements Manual may be found in
the following documents as detailed below:

e 2019 Title 24, Part 1, Standards Section 10-102
e 2019 Title 24, Part 6, Standards Section 100.1
e 2019 Title 24, Part 6, Reference Joint Appendix JA1

e 2019 Title 24, Part 6, Reference Joint Appendix Section JA7.2
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2 Standardized Data and Electronic Documents

2.1 Overview

The Building Energy Efficiency Standards (Energy Standards) are administered and enforced
utilizing compliance documents specific to each of the phases of a construction project. The
Certificate of Compliance is applicable to the design phase of the project and is submitted to
the enforcement agency by the person responsible for the building/system design at the time
of application for the building permit. The Certificate of Installation is applicable to the
installation/construction phase of the project and is posted or made available to the
enforcement agency by the person responsible for the installation/construction after the
installation/construction has been completed. The Certificate of Verification is applicable to
the HERS verification phase of the project and is posted or made available to the
enforcement agency by the HERS Rater who performed the verification services. The
Certificate of Acceptance is applicable to the acceptance testing phase of a nonresidential
project and is posted or made available to the enforcement agency by the Acceptance Test
Technician who performed the acceptance test.

To standardize the documents created by multiple Data Registries and multiple compliance
software tools, the 2019 Energy Standards specify use of standardized schemas for each of
the compliance documents, and require that documentation created by permit applicants,
building designers, building construction contractors, and HERS Raters shall be registered by
a Data Registry approved by the Energy Commission prior to submittal of the documents to
the enforcement agency. Adobe Acrobat Portable Document Format (PDF) format compliance
documents are produced by a single-point web service maintained by the Energy Commission
referred to as the Compliance Report Generator (also called Report Generator or RG). The RG
enforces compliance with the standardized schemas for each of the compliance documents as
part of the document registration process.

Note: The requirement for registration of nonresidential compliance documents is contingent
upon approval of nonresidential Data Registry(s) by the Energy Commission as specified by
Energy Standards Section 10-103.

2.2 Report Generator (RG) Web Service

The RG receives standardized document data exchange files from Energy Commission-
approved software applications and Data Registries and produces the document registration
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package required to complete the registration of compliance documents in Data Registries.
The RG provides standardized reporting services for the following:

e California Building Energy Code Compliance (CBECC) Residential (CBECC-Res)
compliance software and all third-party vendor users of CBECC-Res.

e CBECC Nonresidential (CBECC-Com) compliance software and all third-party vendor
users of CBECC-Com.

e Residential Data Registry compliance document registration software operated by
Residential Registration Providers that are also HERS Providers.

e Nonresidential Data Registry compliance document registration software operated by
Nonresidential Registration Providers.

Note: The requirement for registration of nonresidential compliance documents is
contingent upon approval of Nonresidential Data Registry(s) by the Energy
Commission as specified by Energy Standards Section 10-103.

The RG is a web-based, service-oriented application implemented using the Windows
Communication Foundation, a distributed computing framework that runs in Windows IIS 7
(Internet Information Service). It requires a Windows Server 2008 (minimum) operating
environment and is accessed via specific Uniform Resource Identifiers (URI) that allows
remote clients to interact with the instance of the service that is requested. A Secure Socket
Layer (SSL) connection is required and provides communication security over the Internet.

The RG is implemented using Representational State Transfer (ReST) architecture style
principles and is accessed using a single HTTP POST method call. This means that the
instructions and data sent to the server in the URI request will be interpreted and processed
to return a single response in one round trip from the client to the server and back. The
Request and Response data are streams. No other type access is implemented or planned.

The RG application and connected database can run on a properly configured Windows
Server (2008 or later). The current implementation is deployed through Infrastructure as a
Service (IaaS), a basic cloud computing service model. In this case, which is the most
common type, the "computer" on which the application is running is a "virtual machine" that
is controlled by a hypervisor. The hypervisor is a software platform that controls pools of
computing resources for processing, storage, and networking.
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Figure 2-1. Process Flow Diagram for the Data Registry Interface with RG
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utilized by the RG, the deployment of the RG web service is segregated into separate
instances of the RG operating on separate servers at separate URLs as follows:

RG Development Site

The RG development site is accessible only to Energy Commission staff and technical
contractors. This instance of the RG is used for initial testing of hew and revised XML

schema definition language (XSD) and Extensible Stylesheet language (XSL) files used

by the RG prior to making the revised files available to the Data Registries.
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RG Test Site

The RG test site is accessible by any Registration Provider that has been approved by
the Energy Commission, or by any prospective Registration Provider being considered
for approval by the Energy Commission. This instance of the RG is used for testing
Data Registry user interfaces and Data Registry document registration results as part
of the Data Registry approval process. This site is also used for vetting revisions to
XSD and XSL files prior to release of new RG software versions to the RG production
site.

RG Production Site

The RG production site is accessible by any Energy Commission-approved Data
Registry Provider. This instance of the RG is used for production of documentation
that can be registered and used for submittal to enforcement agencies.

When revisions to existing standardized document schemas or XSL templates become
necessary, the following procedures should be adhered to, to provide for adequate functional
testing by technical staff responsible for RG maintenance, and to allow for vetting of the
revisions by participating Registration Providers prior to deployment of the revised files for
use for production of registered compliance documents.

2.3.1 Version Scope and Numbering Convention

When revision to existing standardized document schemas or XSL templates becomes
necessary, Energy Commission staff and technical consultants will identify in writing the
affected file names and the changes that are to be made to these files. Once the version
scope has been determined and documented, any further changes to the scope should not
be made except as described in Section 2.3.5. The new version should be identified by
incorporating the schema version number determined according to the policies described in
Section 2.5.4. The numbering convention and examples are described below.
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Figure 2-2. RG and Document Schema Version Numbering Convention

RG and RG and
Title 24 Energy | Schema Major | Schema Minor
Text included Standards Version Version
in RG URL Version Year Number Number
DocsV 2019 X XXX

Examples:
DocsV2019.x.xxx

The numeric digits represented in the numbering convention should be sequential, beginning
with DocsV2019.1.000 for the first major version, progressing through DocsV2019.1.999 for
subsequent minor versions. For the second major version the numbering begins with
DocsV2019.2.000 progressing through DocsV2019.2.999 for subsequent minor versions, etc.
The major version is a number series starting at 1 with no leading zeroes and no limit on the
number of digits. The minor version is fixed at three digits with the leading zeroes showing
as applicable (e.g. 001, 002, 003, etc.) Note: Major and minor versioning policies are
described in Section 2.5.4.

When updates are made to the Energy Standards, the year associated with the new update
will be incorporated into the numbering convention (e.g., for the compliance documents
applicable to the 2019 update to the Title 24, Part 6, Standards, use: DocsV2019.x.xxx).

2.3.2 Version Development Stage

Once the scope of a batch of revisions for a new version has been identified and
documented, Energy Commission staff and technical consultants should coordinate to make
the changes to all applicable files including the “pseudocode” and layout in document design
files, XSD schema files, and XSL template files. Any XSD or XSL files used directly by the RG
that are changed must be checked/tested using the RG development site, to confirm the data
validation and ensure the functionality is correct for all affected documents. When testing
confirms all changes are validating and the functionality conforms to expectation, these new
files can be deployed to the RG testing site for vetting by the Data Registries.
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2.3.3 Version Testing Stage

Release of a new batch of revisions to the RG testing site should be accompanied by
communications to all affected Data Registry Providers giving a listing of all changed files, a
description of the changes, and the RG Docs version number for the batch of revisions.

Release of a new batch of revisions to the RG testing site should also be accompanied by a
commit of the revised files to the Energy Commission's repository, hosted at GitHub.com,
thus making the revised files available for use by Data Registry Providers and providing a
method for revision tracking and version control. Additional information about the repository
and its content is given in Section 2.5 and Appendix B.

Additionally, the Internet address (URL) for the testing site of the new version should be
revised to incorporate the updated RG Docs Version humber for the new batch as shown in
the examples below. This URL for the testing site should remain the same throughout the
vetting/testing of the new version and remain the same after the vetted new version has
been deployed/released to the RG production site. The URL for the test site should remain
active/available during the testing and also after release of the new version to the production
site. When a subsequent newer version must be released to the RG testing site, the URL that
is made obsolete by the release of the new Testing site version should be removed from

availability.

Backward compatibility for use of previous versions of the files used by the RG (previous RG
Docs version numbers) will not be maintained. All calls to the RG will be required to use the
current URL, thus will be required to use only the current versions of the XSD and XSL files

deployed to the RG.

An example URL for RG Docs Version number DocsV2019.1.000 follows:

https://beesreporting.energy.ca.gov/DataReqistryTestDocsV2019.1.000/DRReportingServic
e.svc/

When the next batch of revisions is released, the URL should be incremented, thus:

https://beesreporting.energy.ca.gov/DataReqistryTestDocsV2019.1.001/DRReportingServic
e.svc/

Data Registry Providers should implement the new revisions into their Data Registry software
then perform testing to confirm their revised XML data files validate and function correctly
with the new RG Docs version files. If further revisions or corrections to any of the new RG
Docs version files is needed, further-revised files can be deployed to the RG testing site and
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also committed to the Energy Commission repository described above in Section 2.3.3 such
that testing can continue using the further-revised files. Alternatively, files for which testing
found additional problems may be removed entirely from the version batch. Regardless of
whether there were further changes made to files in the version batch, the RG Docs version
number should not be changed for the version batch in process. A testing period of two
weeks is recommended to allow sufficient time for the Registration Providers to implement
the revisions and test them. Testing periods longer or shorter than two weeks may be used if
needed and agreed to by the Energy Commission staff and affected Data Registry Providers.
When vetting/testing by the Data Registries of the new RG Docs version is completed, the
files can be deployed to the RG production site.

2.3.4 Version Deployment to Production Stage

Release of a new batch of revisions to the RG production site should be accompanied by
communications to all affected Data Registry Providers advising them that the production site
will be updated to use the new RG Docs version. A final listing of all changed files, including a
description of the changes, and the RG Docs version number for the batch of revisions will be
posted on the Energy Commission repository for reference. The final list of changes may be
the same information as what was distributed when the batch was released to the test site
but, if files were removed from the revision batch, or if there were additional modifications
made during vetting/testing with the registries, this list of changes should be updated to list
only the changes that were made.

The URL for the RG production site should never change. When a new RG Docs version is
released to the production site, the tested/vetted version at the test site is committed to the
instance of the RG available at the production site URL.

2.3.5 Urgent or Emergency "Patch” Modifications to RG Versioning Procedures

When there is an urgent need to make modifications to the scope of the revisions in an RG
versioning procedure for which work is already in progress by Energy Commission staff or
technical consultants, Energy Commission project managers must determine whether or not
to modify the scope of the revisions contained in the version, taking into account the type of
urgency, and the consequences of interrupting the process flow for the current versioning
work. Three general categories of considerations that are applicable to determining the
appropriate course of action for these urgent situations are summarized below in Sections
2.3.5.1, 2.3.5.2, and 2.3.5.3.
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2.3.5.1 Modification of the Scope of a Version in the Development Stage

In the beginning of the development stage, before the schemas have been generated,
negative impacts to the versioning procedure are minimal. In the beginning of the
development stage, when a modification to the scope of a version is necessary, Energy
Commission staff modifies the written scope for the batch of revisions in the version and
distributes the revised scope information to the persons affected by the change in scope.

In the later parts of the development stage, all the changes for a batch have been made to
the base schema and the document schemas, and the schemas have been committed to the
development site. At this stage work may have begun on updating the XSL documents, so
there may be significant negative impacts if changes are made to the completed files
included in the batch for the versioning procedure. At this point the new schema version is
“locked in,” but the new version has not been released to the Providers for testing, so
negative impacts affect only Energy Commission staff and the Energy Commission technical
contractors assigned to perform the revision work for the new version. Possible negative
impacts include added project costs for redoing work already completed, and additional
challenge in keeping track of the changing version scope that can lead to confusion or errors.
Project time and budget may be lost when changing the scope of a version in the later parts
of the development stage since both XSL and XSD files may have to be revised again, and
the schemas will have to be regenerated before XSL work can resume.

In the later parts of the development stage, when a modification to the scope of a version is
necessary, Energy Commission staff modifies the written scope and specification of the batch
of revisions contained in the new version and distributes the revised scope information to the
persons affected by the change in scope.

2.3.5.2 Modification of the Scope of a Version in the Testing Stage

In the testing stage, all the changes for the batch of revisions have been completed for the
base schema, document schemas, and the XSL documents, all of which have been committed
to the testing site and are available to the Data Registry Providers to use. At this point, the
Data Registry Providers may have invested their time and resources into incorporating the
revisions into their user interfaces and other document registration software processes.
Therefore, the possible negative impacts affect Energy Commission staff, technical
contractors assigned to perform the revision work, and Data Registry Provider technical staff.
Negative impacts to Data Registry Providers increase in proportion to their completion status
and the complexity of the scope of the revisions. Negative impacts to all parties include
added project costs for redoing already completed work, and additional challenges in keeping
track of the changing version scope that can lead to confusion or errors. Significant project
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time and budget may be lost when changing the scope of a version in the testing stage as
the change affects the Data Registry User Interface software, XSL and XSD files. Additionally,
the schemas will have to be regenerated before XSL work can resume.

When determining whether or not to allow a modification to the scope of the version during
the testing phase, the Energy Commission project manager must take into account the
schema versioning policies described in Section 2.5.4. If evaluation finds the request for a
non-backward compatible change to be trivial or too disruptive, it will be added to the list of
changes for the next regular major release. If evaluation finds the request for a non-
backward compatible change to have a high issue severity or a very low disruptiveness, then
final approval of the non-backward compatible change requires input from representatives of
all stakeholders that use the affected schemas. If approved, the change will be implemented.

In the testing stage, when a modification to the scope of a version is necessary, Energy
Commission staff modifies the written scope and specification of the batch of revisions in the
version and distributes the revised scope information to the persons affected by the change
in scope.

2.3.5.3 Deploying an Emergency "Patch” to a Version in the Production Stage

In the production stage, all revisions for the version have been completed, the changes have
been implemented and vetted by the Data Registry Providers, and the new version has been
committed to the production instance of the RG. Thus, the completed version is "live" and
available for use by the public for completing compliance documentation for posting or
making available to enforcement agencies. When an issue or error that requires a revision is
found in the production version of the RG, the urgency can be extreme since it may prevent
the forward progress or approval of building projects in California.

Determining the appropriate course of action in response to a request for an urgent revision
to the production version of the RG must take into account the schema versioning
considerations described in Section 2.5.4. When the severity of the error is major, a patch
may be warranted to resolve the urgent issue. A patch could be an immediate repair that is
only a temporary solution or may only partially resolve a problem. Patches to the production
version must be backward compatible.

Patches should be implemented only when approved by the Energy Commission project
manager. Patches may take the form of informal or temporary changes made by Data
Registries to their user interfaces or to their document registration procedures; or the patch
may be a change to the production version of the RG software made by Energy Commission
staff or technical contractors. After deployment of a patch, immediate follow-up actions by
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Energy Commission staff should document the details of the patch that was implemented,
then the needed revision work that addresses the issue completely should be initiated
according to the versioning procedures described in Sections 2.3.1 through 2.3.4, and
Section 2.5.4.

2.3.5.4 Patches to RG software

The following information should be compiled by the responsible Energy Commission project
manager, and made available to technical consultants or staff when determining to make an
emergency patch to the production version of the RG software:

a. XML data file(s) that were sent to the RG that triggered the problem that requires the
patch. Alternatively, provide the date/time of the error in order to enable referencing
the XML in the RG log.

b. A written description of the problem.

c. If applicable, a written description of the proposed fix submitted by the person
requesting the patch (e.g. a solution may have been proposed by a Data Registry
technical person, or by the Energy Commission's responsible technical contractor or
staff).

d. Written direction from the responsible Energy Commission project manager directing
the technical contractor or staff to proceed with the patch.

Patches to the production version of the RG software must be backward compatible. If
the resolution requires a revision that is not backward compatible, the RG software must
be revised according to the versioning procedures described in Sections 2.3.1 through
2.3.4, and Section 2.5.4. If another versioning procedure is in progress, refer to Sections
2.3.5.1 or 2.3.5.2 for further direction.

2.3.5.5 Patches to Data Registry Software

When a temporary patch to a Data Registry's user interface or document registration
software can be utilized to fix severe problems associated with the production version of the
RG software, the following information should be compiled by the Energy Commission project
manager, and made available to the applicable Data Registry technical staff, the Energy
Commission technical consultants, and Energy Commission staff:
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a. XML data file(s) that were sent to the RG that triggered the problem that requires the
patch. Alternatively, provide the date/time of the error in order to enable referencing
the XML in the RG log.

b. A written description of the problem.

c. If applicable, a written description of the proposed fix submitted by persons
requesting the patch (e.g. a solution may have been proposed by a Data Registry
technical person, or by the Energy Commission responsible technical contractor or
staff).

d. Written direction from the responsible Energy Commission project manager directing
Data Registry staff to proceed with the patch.

Patches to Data Registry software that uses the production version of the RG software must
be backward compatible. If the issue resolution requires a revision that is not backward
compatible, the RG software must be revised according to the versioning procedures
described in Sections 2.3.1 through 2.3.4, and Section 2.5.4. If another versioning procedure
is in progress, refer to Sections 2.3.5.1 or 2.3.5.2 for further direction.

2.4 Compliance Document Design Files (Appendix A)

Appendix A contains a listing of the compliance document design files utilized for 2019 Title
24, Part 6 residential compliance document development. The Energy Commission project
manager may grant access privileges for Data Registry Providers, Energy Commission staff,
and technical contractors to view the current versions of each file in the relevant file
repository hosted at GitHub.com at the following URL:

https://github.com/california-energy-commission/2019-HERS-Documents-
Schema/tree/master/CEC-Documents

The compliance document design files contained in Appendix A specify the basic
requirements for the document data content and the graphical representations of the data
reported on the document. These basic requirements guide the creation of the compliance
document schemas and XSL files utilized by the RG. The information contained in each of the
compliance document design files is organized into three sections/categories which are
described in Section 2.4.1, Section 2.4.2, and Section 2.4.3. An example of the contents of a
compliance document design file is given at the end of Appendix A.
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2.4.1 Graphical Layout

The first section in the compliance document design file is the graphical layout section which
describes the graphical representations for the sections contained in the completed
compliance document, but without any representation of user-specific data that would
otherwise be required to be shown in the data fields on a completed document. This
graphical layout, along with the user instructions described below in Section 2.4.2, is
published (for information only) on the Energy Commission website in conjunction with the
publishing of the Residential Compliance Manual.

2.4.2 User Instructions

The second section in the compliance document design file is the user instructions section,
which is provided in order to educate users of the Data Registries and to facilitate data
collection by users in the field. The instructions are organized according to the section and
field numberings used in the relevant sections of the graphical layout described in Section
2.4.1.

2.4.3 Data Field Definitions and Calculations (Pseudocode)

The third section in the compliance document design file is the Data Field Definitions and
Calculations (pseudocode) section. Specification for allowable values for data fields, and
specification for calculations and rules for allowable data responses are shown in data fields
to provide guidance for creation of XML Schemas and XSL templates required for RG
functionality.

2.4.4 Versioning

The latest version of a compliance document design file (MS Word docx format) is
maintained by the Energy Commission Standards development staff. RG software functional
issues that require resolution, and the revisions implemented to resolve the issues are
tracked by Energy Commission staff. When new RG Doc version revisions are completed, and
the new RG Docs version is posted to the RG test site, the new versions of the compliance
document design files are committed to the repository for reference by Data Registry
technical staff. The Energy Commission project manager may grant access to view the
contents of the file repository to persons other than Data Registry Provider staff to enable
relevant activities such as Energy Standards stakeholder education materials preparation, and
Energy Standards update reviews. If needed, previous versions of a compliance document
design file can be recalled for viewing using the repository's version control functionality.
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2.5 Compliance Document XML Schemas (XSD) (Appendix B)

Appendix B contains a listing of the XML Schema files utilized for the 2019 Title 24, Part 6,
residential compliance document development. The Energy Commission project manager
may grant access privileges for Data Registry Providers, Energy Commission staff, and
technical contractors to view the current versions of each file in the relevant SVN file
repository hosted at GitHub.com at the following URL:

https://github.com/california-energy-commission/2019-HERS-Documents-
Schema/tree/master/deployed/schema

The schema files provide the basis for determining whether data submitted to the RG for
production of PDF compliance documents are valid. Data Registries are expected to configure
their user interfaces to receive valid data from authorized users of the Registry. Data
Registries are expected to perform a validation check of the document data prior to sending
a call to the RG for a PDF report for the document. The RG database contains a copy of the
current version of the schema for each compliance document and uses the current schema
file to check for valid data as a prerequisite to processing requests from Data Registries for a
completed PDF report.

Version control is an essential means of recording the state of a software source code at
different times during its development and revision phases. It allows for rolling back to
previous versions when needed. For example, if a defect is discovered in XML schemas that
have been released, it is desirable to be able to return to a previous version that doesn’t
have the defect. The XML schemas are code generated originally from Microsoft SharePoint
(a team collaboration software tool) schema lists, with the use of schema workbooks and
macro code. Therefore, version control needs to be applied to the SharePoint schema lists
and the source code used to generate the schemas. Section 2.5 describes the inputs,
intermediary products, final XML schema files, and how versioning is applied to them.

2.5.1 SharePoint Schema Lists
2.5.1.1 Purpose

The SharePoint schema lists are the original and only source of data for generated XML
schemas required for creation of registered compliance documents. All entries are made in
the SharePoint schema lists. They contain columns for defining the terms and all required
XML schema parameters, and columns for linking terms to other terms in the Standards Data
Dictionary (SDD). The SharePoint schema lists are exported to special schema generation
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excel workbooks and macro code is run to generate the XML schemas using these
workbooks.

2.5.1.2 Versioning

Any version of a SharePoint schema list can be saved as a template with content. Then if
there is a need to roll back to a previous version, the SharePoint schema list for that version
can be regenerated from the template.

2.5.2 Schema Generation Microsoft Excel Workbooks and Macros
2.5.2.1 Purpose

The schema generation workbooks and macros are used to generate all of the required XML
schemas from the SharePoint lists. The workbooks are loaded with the latest SharePoint
schema lists, then one macro is run to generate the SDD base schema set, and another
macro is run to generate compliance document schemas.

2.5.2.2 Versioning

When a major or minor version of the library of schemas is released, the processed schema
generation workbooks and the version of the collection of macros used to generate the
schemas should be bundled in a Zip file and committed to the 2019 RG - Res Source SVN
repository in a folder called SchemaGenerationSource.

2.5.3 XML Schemas for SDD Base Set and Compliance Document Schemas
2.5.3.1 Purpose

The SDD base schemas and compliance document schemas provide data specification for the
XML files required when a compliance document is registered. The XML schemas are then
used to validate XML files sent to the RG and sent to the Energy Commission Document
Repository.

Note: The Energy Commission has not yet developed the document repository. Validation of
XML files at the document repository will not be required until the Energy Commission
develops and approves the document repository.
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2.5.3.2 XML Schema Version Attribute

Every SDD base set schema and compliance document schema has a version attribute which
contains a major version number followed by a period separator followed by a three-digit
minor version number followed by “SDD” appended.

2.5.3.3 Schema Generation Code Version

Every schema also records the version of the ddtools macro used to generate the schema.
This is found at the top of the schema in the last documentation element before any element
or type definitions. Ddtools### is the filename which appends three digits for the
incremental version number. It is a set of software macros which includes those macros
used to generate the residential SDD base schema and the compliance document schemas.

2.5.3.4 Schema Versioning Procedures

When the schemas are generated from the workbooks using ddtools macros, the version
attribute is loaded with the schema version stored in the model workbook and the ddtools
version is recorded in the documentation element.

Every compliance document schema also has in the payload element an attribute called
ComplianceDocumentSchemaVersion. When a compliance document XML file is sent to the
RG, it is validated against the latest released version of the schemas. When validation is
complete, the RG stores the schema version used to validate the XML in the
ComplianceDocumentSchemaVersion attribute.

2.5.3.5 SVN Version Control

The schemas are stored in SVN source code control. If needed, previous versions of an XML
schema can be recovered using SVN version control functionality. However, if the purpose is
to roll back to a previous version and then begin further revisions, this should be done using
version control as described in Section 2.5.1 SharePoint Schema Lists.

2.5.4 Policies for Major and Minor Versioning
2.5.4.1 Major Versioning Policy

Assuming there are changes that need to be incorporated into the schemas more frequently
than the Title 24, Part 6, Standards three-year update cycle, major version releases may
occur on a regular schedule such as once a year. The Energy Commission staff will determine
the schedule and inform stakeholders when versions are scheduled for release.
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2.5.4.2 Backward Compatible Minor Version Policy

Revisions that are backward compatible generate a minor version release and can be made
at any time as they provide an improvement without disrupting existing processing. Versions
containing only backward compatible changes are assigned the next minor version humber
e.g., if current version is V1.000 the next minor release would be assigned V1.001.

2.5.4.3 Examples of Backward Compatible Changes to Existing Schemas

a.

b.

C.

d.

Adding optional elements to a complex type.
Adding one or more new enumeration constants to a type.
Changing a numeric type from one decimal place to two decimal places.

Any changes to documentation tags such as appinfo display term will always be
backward compatible because the schema parsers do not look at documentation tags.

2.5.4.4 Use Case: Backward Compatible Minor Version Release

. Official versions of all schemas are released with schema version number V1.000.

Data Registry Providers implement changes to support generating XML files compliant
with V1.000.

Two months later, Data Registry "Provider A" requests one of the following changes:

e Extend an enumeration with an additional value for a particular compliance
document.

e Add an optional element to a type definition for a particular compliance document.
e Change decimal type to increase the number of decimal places.

Revision is approved because it is backward compatible and released as version
V1.001.

The Data Registry of Provider A implements V1.001 changes and submits a valid XML
file that includes the change to the RG, which validates against V1.001. The RG then
loads “V1.001"” into the Payload attribute ComplianceDocumentSchemaVersion.

The Data Registry of Provider B does not implement the change because they do not
need to exercise the change in V1.001. They submit an XML to the RG which also
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validates against V1.001 and the RG loads V1.001 into the Payload attribute
ComplianceDocumentSchemaVersion.

2.5.4.5 Non-Backward Compatible Major Version Policy

Non-backward compatible changes are disruptive because they break the previous version of
the schema. Therefore requests for revisions that are not backward compatible are evaluated
before they can be approved.

2.5.4.6 Issue Severity of Non-backward Compatible Changes

Non-backward compatible change issue severity is based on how serious the problem is that
will be corrected with the change. Issue severity ranges from minor non-data changes such
as improved naming or correcting spelling to correction of major errors in data correctness or
completeness. The more severe the data integrity problem that will be fixed with the change,
the more likely it will be approved by the Energy Commission project manager.

2.5.4.7 Disruptiveness of the Non-backward Compatible Change

Non-backward compatible change disruptiveness is based on the humber of compliance
document schemas that are affected and how frequently they are used. Changes that affect
fewer compliance document schemas are more likely to be approved by the Energy
Commission project manager.

If evaluation finds the request for a non-backward compatible change to be trivial or too
disruptive, it will be added to the list of changes for the next regular major release.

When evaluation finds the request for a non-backward compatible change has a high issue
severity and/or a very low disruptiveness, the final approval of the non-backward compatible
change requires input from representatives of all stakeholders using the schemas. If, after
reviewing the stakeholder input, the Energy Commission project manager approves the
change, it will be implemented, and a major version will be released sooner than the next
regularly scheduled major version release according to a schedule determined by the Energy
Commission project manager.

Versions containing any non-backward compatible changes are released as the next major
version; e.g., If the current version is V1.251 the next major release would be V2.000.

2.5.4.8 Examples of Non-backward Compatible Changes

a. Changing a numeric type from decimal to integer. Previous XML with numbers that use
decimals will fail validation.
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b.

Renaming a type. Previous XML with previous name will fail validation.

Adding a new required element in a type. Previous XML won't have the new required
element and will fail validation.

Removing or changing an existing enumeration value. Previous XML with removed or
old spelling will fail validation.

Removal of required elements from a schema. Previous XML with the removed
element will fail validation.

2.5.4.9 Use Case: Non-Backward Compatible Major Version Release

a.
b.

Official versions of all schemas are released with schema version number V1.000.
Data Registry Providers implement changes to support generating XML files compliant
with V1.000.

Two months later, a request for one of the following non-backward compatible
changes is made:

e Remove or rename an enumeration value.
e Add a required element to a type definition.
e Remove a required element.

e Change a decimal type to an integer.

The Energy Commission project manager must evaluate the requested change for
issue severity and disruptiveness because it is a non-backward compatible change.
One of the following actions will be taken depending on the evaluation:

e Add changes to next regularly scheduled major version release for changes with
low severity/highly disruptive combination that does not require immediate
attention.

e Energy commission project manager reviews input from stakeholders and approves
a special major version release if the change is a combination of high severity/low
disruptiveness that requires immediate attention.

e Implement non-backward compatible changes planned for the next major version
release and assign the next major version number, V2.000.
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e. Providers who process the schemas that are changed in this major release implement
the changes. Their Data Registry sends a valid XML file that includes changes in this
version to the RG which validates against the new version, V2.000. The RG then loads
"V2.000” into the Payload attribute ComplianceDocumentSchemaVersion.

e For changes that only affect compliance document schemas and not base schemas,
any Data Registry Provider that does not process the modified compliance
documents does not have to implement the changes in the new version, V2.000.
They submit XMLs for other schemas to the RG and the XML files validate
successfully against the new version, V2.000 and the RG loads the new version,
V2.000 into the Payload attribute ComplianceDocumentSchemaVersion.

2.6 Compliance Document XSL Templates

Two complimentary XML technologies are used in the Energy Commission RG software for
producing the required PDF format compliance documents: Extensible Stylesheet Language
Transformation (XSLT) and Extensible Stylesheet Language Formatting Objects (XSL-FO).
These technologies are used in XSL templates created for each of the compliance documents
that work directly with the XML data contained in the document registration packages
received from the Data Registries to transform the XML data into the required PDF format
reports used for creating registered compliance documents.

XSL templates also draw upon the information contained in the schema (XSD) files when
generating the PDF format reports. Thus, design of the XSL templates must be coordinated
with the design of the XSD files. And when revisions are needed to a compliance document,
the revisions must be incorporated into both the XSD and the XSL files.

XSL Templates are not used by Data Registries, thus a listing of the library of XSL template
files has not been included in this Data Registry Requirements Manual. A listing of the XSL
template files is included with the technical documentation for the Energy Commission RG
software. A repository containing the XSL template files is available for use by authorized
Energy Commission staff and technical consultants in charge of the RG software development
and maintenance.
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3 Document Registration Processes

3.1 Overview

Registration is the process applicable to the California Title 24, Part 6, electronic compliance
documents that are verified as complete by the Data Registry and are electronically signed by
all required Data Registry authorized users. Registration is initiated when an authorized
registration signer signs the compliance document electronically while logged into the Data
Registry using their username and password. Subsequently the Data Registry adds an image
representing the registration signer's signature to the signature block, appends a unique
registration number to each page of the document, applies the Data Registry Provider's
digital certificate issued by a certificate authority approved by the California Secretary of
State, and appends the Data Registry Provider's digital signature appearance on the
compliance document. Subject to implementation of a central electronic document repository
by the Energy Commission, when registration is complete, the Data Registry immediately and
automatically transmits a copy of the completed registered compliance document to the
Energy Commission Compliance Document Repository and retains a copy of the registered
compliance document for use by authorized users for submittals.

A registered document is a compliance document that has been submitted to a Residential or
Nonresidential Data Registry for retention, has been verified as complete by the Data
Registry, and has completed the registration process such that that the document displays all
applicable electronic signatures as well as the Provider's digital signature appearance and the
document's unique registration number. The PDF image of the registered document is
accessible for printing or viewing by authorized users of the Registry via the Registration
Provider’s internet website.

3.2 Data Validation Requirements for Data Registries

Data validation rules are specified by the XML schema for the compliance document. Refer to
Appendix B for listings of the XML schema files for each of the Title 24, Part 6, compliance
documents. Validation criteria include but are not limited to specifications for:

e The required data type.
e Whether data is required or optional.

e Data numeric upper and lower bounds.
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e Acceptable enumeration values.
e Calculations that must be performed.

Data Registries are expected to configure their user interfaces to receive valid data from
authorized users of the Registry. Registries are expected to perform a validation check of the
document data prior to sending a call to the RG for a PDF report for the document. The RG
Database contains a copy of the current version of the schema for each compliance
document and checks for valid data as prerequisite to processing a PDF report.

3.3 Document Registration Prerequisite Rules

Completion of the registration process for certain compliance documents is expected to be
contingent upon satisfying prerequisite rules that are in addition to the basic data validation
requirements and authorized user signature requirements specified in Reference Joint
Appendix JA7. Additional descriptions, guidance, and examples for use of these prerequisite
rules follow.

3.3.1 Document Configuration Rules

Document configuration rules are presented in Section 6. A listing of the document
configuration rules applicable to specific compliance document types and HERS verification
features is presented in Table 6-1.

Example: For the performance compliance approach for existing buildings, improvements to
existing conditions are given credit when the existing condition is verified by a HERS Rater
and documented on a CF3R-EXC-20. When an applicant claims credit for improvement to an
existing condition on the CF1R-PRF, the Data Registry is expected to prevent registration of
the CF1R-PRF until a CF3R-EXC-20 has been registered that confirms the existing conditions
verified in the field are the same as the existing conditions modeled by the compliance
software and reported on the CF1R-PRF.
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From Table 6-1. Document Configurations Rules:

Document | Document | Document

Number Type Description Document Configuration Rules
CF3R-EXC- | Certificate | HERS Verification for When credit for existing conditions
20-H of Existing Conditions for is used on the CF1R, as condition
Verification | performance compliance | for CF1R registration, an EXC-20
for alterations. that verifies the existing condition
claimed on the CF1R shall first be
registered.

Required as prerequisite to
registration of a CF1R-PRF for an
altered dwelling.

3.3.2 Data Field Definition Rules

Document registration prerequisite rules may be embedded in the data field definition rules
for a certain field contained in a compliance document as detailed in the pseudocode in the
Data Field Definitions and Calculations section of the compliance document design files in
Appendix A. For example, fields for which the results are calculated utilizing data referenced
from another compliance document cannot be completed until the other source/referenced
compliance document has been completed and registered. Alternatively, the rule may
require, as a prerequisite to allowing registration, that another compliance document is
registered indicating compliance with a certain Energy Standards requirement.

Example: For compliance with the refrigerant charge verification requirements in Energy
Standards Sections 150.1(c)7A, and 150.2(b)1F, verification of minimum space conditioning
system airflow rate according to the field verification and diagnostic testing protocols in
Reference Residential Appendix RA3 is required; otherwise a verified return duct design
according to Energy Standards Tables 150.0-B or C is required. The choice of use of airflow
rate verification (MCH-23) or return duct design verification (MCH-28) for compliance is made
at the installation phase by the installer. Thus for the procedure for registering a CF2R-MCH-
25b compliance document (refrigerant charge verification using the subcooling procedure),
the Data Registry must require registration of a CF2R-MCH-01 that indicates which method of
compliance was chosen by the installer for airflow rate compliance (MCH-28 or MCH-23) and
also must require registration of the applicable CF2R-MCH-23 or CF2R-MCH-28 as
prerequisite to allowing the CF2R-MCH-25b to be registered.

From data field EO3 on the 2019-CF2R-MCH-25b:
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03

System Airflow Rate Verification Status

<<if the CF2R-MCH-01 indicates a MCH-28
is required for alternate minimum airflow
rate compliance, then

if the system has a registered CF2R-
MCH-28 that indicates compliance
with Table 150.0-B or C return duct
design requirements, then result
=system complies using Table
150.0-B or C alternative return
duct design criteria.

else result=System does not
comply. A registered CF2R-MCH-
28 is required (do not allow this
MCH-25 to be registered).

elseif the CF2R-MCH-01 indicates a MCH-23
is required for minimum airflow rate
compliance, then

if this system has a registered CF2R-
MCH-23a or CF2R-MCH-23b that
meets the compliance criterion in
E02, then result = System
complies with minimum airflow
rate requirements;
elseif A10=Alteration, then
if the system complies with the
alternative airflow compliance
method on a registered CF2R-
MCH23c; then result
=system complies using
the alternative remedial
actions specified in
RA3.3.3.1.5. This System
does not qualify for Group
Sampling.

else result=System does not comply. A
registered CF2R-MCH-23 for this
system is required . (do not allow this
MCH-25 to be registered)>>
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3.3.3 Data Security and Authentication Rules for the Performance Certificate of
Compliance Registration Package

A Data Registry is expected to implement data security and authentication for processing of
the Performance Certificate of Compliance Registration Package (registration package) data
exchange between the Compliance Software, RG, and the Data Registries as described
further in Sections 5.5 and 5.6. These data must traverse an unknown chain of custody after
being processed by the RG. Thus, a submission to a Data Registry will be a persisted data file
that possibly could be tampered with, but XML digital signing at the RG would make any such
tampering known to the Data Registry. The RG embeds a PDF-formatted Certificate of
Compliance document into a registration package as Base-64 ASCII data. When a registration
package contains encoded PDF data originating from an approved RG that conform to the
prerequisite requirements for document registration by a Data Registry (described further
below), the registration package will contain an XML digital signature provided by the RG,
otherwise the package will not contain an XML digital signature.

To ensure the authenticity of a registration package, the Data Registries are expected to
incorporate processes into the Performance Certificate of Compliance document registration
procedure that can verify the XML digital signature of each electronic submission.

The Data Registries must implement a procedure to verify that a valid XML digital signature is
attached to the CBECC data and the Certificate of Compliance document PDF image
contained in the submitted registration package to ensure there was no alteration made to
the registration package after it was produced by the RG. Verification of the digital signatures
of these registration packages should be performed as prerequisite to allowing a registration
package to be uploaded to the Data Registry or used for the Certificate of Compliance
document registration.

The RG uses Public Key Infrastructure (PKI) to sign the registration package and includes the
XML digital signature and as a <Signature> element in the XML data. Any alteration to either
the CBECC data or the Certificate of Compliance document PDF image, such as inserting a
different encoded PDF, would invalidate the original signature. This signature can be verified
using the Public Key available from the RG (see Section 5.6 for additional details).

Note: The RG response XML will only apply signing when a CBECC Compliance Software
submission has completed all the checks during processing and generates a non-
watermarked PDF. If the RG processing does not complete normally, there will be NO
signature element in the registration package.
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3.4 Residential Document Registration Numbering Conventions

The registration numbers assigned to 2019 residential compliance documents and to
nonresidential certificates of verification by the Data Registry at the conclusion of the
registration process should conform to the conventions described in this section.

3.4.1 Document Category Designators

The document category designators used in registration numbers are given in the first
column of Table 3-1 below. Refer to columns 5, and 17 in Figure 3-1, and columns 5, 25,
and 33 in Figure 3-2 for the location these digits appear in the registration number. The
Data Registry must determine the correct document category designator for each document
that is registered according to Table 3-1 and populate the applicable registration number
digits for each document accordingly.

Table 3-1. Document Category Designators for Use with Registration Numbers

Category
Designator
for
Registratio | Complianc Compliance Document
n Numbers | e Category Description Type Applicability
P PRF Performance CF1R
N NCB Prgsc.riptive Newly Constructed CF1R
Buildings
D ADD Prescriptive Additions CF1R
A ALT Prescriptive Alterations CF1R
CF1R Worksheet, CF2R,
E ENV Envelope CE3R
R SRA Solar Ready Area CF2R
v PVEB Solar Photovoltaic and Battery CF2R
Storage
T STH Solar Thermal Heating CF1R Worksheet, CF2R
M MCH Mechanical CF2R, CF3R, NRCV
. CF1R Worksheet, CF2R,
B PLB Plumbing CF3R, NRCV
X EXC Existing Conditions CF3R
L LTG Lighting CF2R
VA - Nonresidential Newly Constructed | NRCV
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Nonresidential Alterations to NRCV
Existing

3.4.2 Numbering Convention for CF1R, CF2R, CF3R, and NRCV Documents
Detailed guidance for creating registration numbers is given by the following information:

e Figure 3-1 presents the organization for the numbering convention for CF1R
Worksheets.

e Figure 3-2 presents the organization for the numbering convention for all other CF1R,
CF2R, CF3R, and NRCV compliance documents.

e Refer to the notes for Figure 3-2 for additional detailed numbering convention
guidance.

e Example registration numbers are demonstrated in Figures 3-1 and 3-2, and the
interpretation of the significance of the digits used in the example registration
numbers are given in Sections 3.4.2.4 and 3.4.2.5.

3.4.2.1Model Plan and Multifamily - CF1R, CF2R, CF3R, and NRCV
Configurations

For volume-builder subdivision/neighborhood projects, when a CF1R for a model plan is
registered with a Data Registry, then submitted to an enforcement agency for plan check and
approval, the approved CF1R is generally not required to go through plan check every time
that model plan is used to build a home in the subdivision. Thus, the same building design
plan and Certificate of Compliance approved by the enforcement agency may be used for
each build-out of that approved model plan as long as the building design is not revised for
subsequent build-outs of the model plan. The Certificate of Compliance registration number
for the approved model plan uses a unique number and revision identifier for this "parent"
CF1R. This parent CF1R is subsequently referenced by the many site-specific Certificate of
Installation (CF2R) and Certificate of Verification (CF3R) "children" documents. A similar "one
parent" to "many children" document configuration is used for multifamily buildings. For this
case, the CF1R may be created using the whole-building compliance approach, thus the
documentation for each dwelling unit in the multifamily building will consist of one copy of
the "parent" CF1R and also the applicable dwelling unit-specific CF2R and CF3R "children"
compliance documents required for each individual dwelling unit.
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3.4.2.2CF1R Worksheet Configurations

CF1R worksheets are documents that provide supplemental information needed to complete
the Certificate of Compliance. For instance, an ENV-04 determines the Cool Roof information
that is subsequently entered on the CF1R to complete it. Thus conceptually, these
worksheets should be considered to be additional CF1R document pages and should use the
same registration number as the approved CF1R document, regardless of whether the CF1R
is a performance or prescriptive document type.

The registration numbering convention for the CF1R worksheets uses the same first 16 digits
that are used in the parent CF1R registration number convention (14 letter or number digits
plus 2 delimiter digits). Additionally, for the worksheet documents the convention appends
digits that describe each specific worksheet. There are no digits for CF2R or CF3R documents
represented in a worksheet document registration number. Since the first 16 digits of the
registration number will be the same on CF1R worksheet documents as well as the CF2R and
CF3R documents, one unique "parent" CF1R revision level and registration humber will thus
be common to all compliance documents for the approved plan.

3.4.2.3Prescriptive Additions and Alterations - CF1R, CF2R, CF3R and NRCV
Configurations

When the project is a prescriptive addition to an existing building that uses a CF1R-ADD-01,
or a prescriptive alteration to an existing building that uses a CF1R-ALT-01, space
conditioning system(s) compliance in the building are documented using the CF1R-ALT-02.
The CF1R-ALT-01 and CF1R-ADD-01 may be used for single family dwellings or for
multifamily dwellings. The CF1R-ALT-02 may be used for only one dwelling unit. For
alterations in a multifamily building one CF1R-ALT-02 is required for each dwelling unit in the
multifamily building that contains an altered space conditioning system(s).

The relationship between the "parent" CF1R-ALT-01 and "child" CF1R-ALT-02 (or the
"parent" CF1R-ADD-01 and "child"CF1R-ALT-02) is represented by using the same numbering
convention layout for the CF1R-ALT-02 as is used for CF1R worksheet documents (shown in
Figure 3-1), but with the further requirement that a unique dwelling unit identification
number must be constrained to be the same on the "parent" CF1R (see fields 21, 22, 23 in
figure 3-2), the "child" dwelling unit CF1R-ALT-02 (see fields 20, 21, 22 in Figure 3-1), and
also on the CF2R and CF3R "children" of each dwelling unit CF1IR-ALT-02. Refer to Note 1
(Figure 3-1) and Note 4 (Figure 3-2) below for additional explanation of this numbering
convention.
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Figure 3-1. Numbering Convention for CF1R Worksheets
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Figure 3-2. Numbering Convention for CF1R, CF2R, CF3R, and NRCV Documents
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Notes for Figure 3-1 and Figure 3-2
Use only capitalized alpha digits; Omit use of the letter "O" to avoid confusion with the number Zero "0"; Omit use of the letter "I" to
avoid confusion with the number One "1".

Note 1 (Figure 3-1): - CF1R worksheet count

Reset to 001 for the first worksheet (or ALT-02) created for a new CF1R.

Increment sequentially by 1 for each additional worksheet (or ALT-02) created for the CF1R.

If the parent CF1R document type is a CF1R-ADD-01 or CF1R-ALT-01, for each required CF1R-ALT-02 child document, use the
numbering convention layout described in Figure 3-1 with digits 17, 18, 19 = A02, and designate (Figure 3-1) digits 20, 21, 22
as the unique identification number for the dwelling unit. For CF2R and CF3R child documents associated with a dwelling
unit's CF1R-ALT-02, ensure that the parent CF1R-ADD-01 or CF1R-ALT-01 (Figure 3-2 numbering convention) dwelling unit
digits 21, 22, 23 are constrained to be the same as the CF1R-ALT-02 (Figure 3-1 numbering convention) unique dwelling unit
identification number digits 20, 21, 22.

Note 2 (Figure 3-2) - CF1R count:

Reset to 0000001 for the first new CF1R registered beginning on January 01 of each calendar year.
Increment sequentially by 1 for each additional new CF1R registered during the calendar year.

Note 3 (Figure 3-2) - building count:

Reset to 000 when the CF1R number increments (i.e. reset to 000 for a building that uses a new CF1R number).
For single family dwellings (buildings), use 000 for all dwelling units that use the CF1R.
For multifamily buildings, use 001 for the first multifamily building that uses the CF1R, and increment sequentially by 1 for
each additional multifamily building that uses the CF1R.
For nonresidential buildings (NRCV document type):
o Reset to 000 when the "CF1R" number increments (i.e. reset to 000 for a nonresidential project that uses a new
"CF1R" number).
o  Use 001 for the first building in the project and increment sequentially by 1 for each additional building in the
project that uses the "CF1R" number.
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Note 4 (Figure 3-2) - dwelling unit count:

Reset to 000 when the CF1R number increments (i.e. reset to 000 for a building that uses a new CF1R number).
Reset to 000 when the building count increments (i.e. reset to 000 for each additional multifamily building that uses the same
CF1R).
For single family dwellings use 001 for first dwelling unit and increment sequentially by 1 for each additional single family
dwelling that uses the CF1R.
For multifamily buildings, use 001 for the first dwelling unit in the building, and increment sequentially by 1 for each additional
dwelling in the building that uses the CF1R.
If the parent CF1R document type is a CF1R-ADD-01 or CF1R-ALT-01, for each required CF1R-ALT-02 child document, use the
numbering convention layout described in Figure 3-1 with digits 17, 18, 19 = A02, and designate (figure 3-1) digits 20, 21, 22
as the unique identification number for the dwelling unit. For CF2R and CF3R child documents associated with a dwelling
unit's CF1R-ALT-02, ensure that the parent CF1R-ADD-01 or CF1R-ALT-01 (Figure 3-2 numbering convention) dwelling unit
digits 21, 22, 23 are constrained to be the same as the CF1R-ALT-02 (Figure 3-1 numbering convention) unique dwelling unit
identification number digits 20, 21, 22.
For nonresidential buildings (NRCV document type),
o Reset to 000 when the "CF1R" number increments (i.e. reset to 000 for a nonresidential project that uses a new
"CF1R" number)
o  Reset to 000 when the building count increments (i.e. reset to 000 for each additional nonresidential building that
uses the same "CF1R" number)
o  Use 001 for the first tenant unit in the building and increment sequentially by 1 for each additional tenant unit in the
building that uses the "CF1R" number.

Note 5 (Figure 3-2) - CF2R count:

Reset to 000 when the CF1R number increments (i.e. reset to 000 for a building that uses a new CF1R number).
Reset to 000 when the dwelling unit count increments (i.e. reset to 000 for a new dwelling unit in the building).
Use 001 for the first CF2R in a dwelling unit and increment sequentially by 1 for each additional CF2R in the dwelling unit.
For nonresidential buildings (NRCV document type),
o  Reset to 000 when the tenant unit count increments (i.e. reset to 000 for a new tenant unit in the building).
o  Use 001 for the first system in the tenant unit and increment sequentially by 1 for each additional system in the
tenant unit.

Note 6 (Figure 3-2) - "CF1R" numbering for nonresidential building projects (NRCV document type):

For newly constructed buildings, digits 5-6-7 = Z00.
For alterations to existing buildings, digits 5-6-7=Y00.
For all NRCV documents, digit 15=0.

Note 7 (Figure 3-2) - "CF2R" numbering for nonresidential building projects (NRCV document type):

For all NRCV documents, digits 25-26-27=0.
For all NRCV documents, digit 31=0.

3.4.2.4Example Registration Numbers - CFIR, CF2R, CF3R, NRCV and CF1R

Worksheet Documents

The following provides example registration numbers and the interpretation of the
significance of the digits used in the nhumbers as consistent with the conventions given in
Table 3-1, Figure 3-1, Figure 3-2 and the notes for Figure 3-1 and Figure 3-2 above.

219-P010007321B-000-000-0000000-0000:

Parent CF1R document

CalCERTS Provider

Year 2019

Performance CF1R document (PRF-01)
sequential number 7321,

revision B
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219-P010007321B-R01005A:
e CF1R worksheet document
e SRA-01 document associated with the parent CF1R document above
e Sequential number 005
e Revision A

219-P010007321B-000-001-M21005A-0000:
e CF2R document associated with the parent CF1R above
e Single family dwelling unit
e Dwelling unit number 1 for this CF1R parent
e CF2R-MCH-21 document
e CF2R sequential number 005 contained in dwelling unit 1
e Revision A

219-P010007321B-000-001-M21005A-M21C:
e CF3R document type associated with the CF2R document above
e MCH-21 document type
e Revision C

219-Z0000073220-002-004-0000020-M20B:
e CalCERTS Provider
e Year 2019
e Nonresidential building (NRCV document type)
e Newly constructed building
e "CF1R" sequential number 7322 for this project
e Building number 2 in project 7322
e Tenant unit number 4 in building number 2
e System number 2 in tenant unit number 4
e MCH-20 document
e Revision B

3.4.2.5Example Registration Numbers - Prescriptive Alterations and Additions -
CF1R-ALT-01, CF1R-ADD-01, CF1R-ALT-02

The examples given in Subsections a, b, and c below describe registration numbers and the
interpretation of the significance of the digits used in the numbers as consistent with the
conventions given in Table 3-1, Figure 3-1, and Figure 3-2, highlighting the various
application of the numbering conventions to the CF1R-ADD-01, CF1R-ALT-01, and CF1R-ALT-
02 given in Notes 1 and 4 above.
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a. If a CF1R-ALT-02 is created for use as a stand-alone CF1R document, as is the case
for an HVAC-only alteration project that does not require use of a CF1R-ALT-01 or a
CF1R-ADD-01, then the CF1R-ALT-02 should be treated as a “base” CF1R and use the
registration numbering convention shown in Figure 3-2. All CF2R/CF3R documents that
are children of that base CF1R should use that base registration number as described
in the following example.

419-A020007321B-000-000-0000000-0000:

e Parent CF1R document

e CHEERS Provider

e Year 2019

e Standalone HVAC Alteration CF1R document (CF1R-ALT-02)
e sequential number 7321

e revision B

419-A020007321B-000-001-M20001A-0000:
e CF2R document associated with the parent CF1R-ALT-02 above
e Single family dwelling unit
e Dwelling unit number 001 for this CF1R parent
e CF2R-MCH-20 document
e CF2R sequential number 001
e Revision A

419-A020007321B-000-001-M20001A-M20B:

e CF3R document associated with the parent CF2R document above
e CF3R-MCH-20 document
e Revision B

b. If the CF1R-ALT-02 is required as a child of a CF1R-ADD-01, then the CF1R-ALT-02
registration number must use the CF1R worksheet numbering layout shown in Figure
3-1, and any CF2R/CF3R documents that are children of the CF1R-ADD-01/CF1R-ALT-
02 must use the CF1R-ADD-01 “base” numbering layout shown in Figure 3-2. A unique
dwelling unit identification number must be constrained to be the same on both the
CF1R-ALT-02 parent and the CF2R/CF3R children documents for each dwelling.

A single family example follows.

419-D010007322B-000-000-0000000-0000:

e Parent CF1R document
e CHEERS Provider
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e Year 2019

e Prescriptive CF1R document (CF1R-ADD-01)
e sequential number 7322

e revision B

419-D010007322B-A02001A

e Child CF1R document (CF1R-ALT-02) associated with parent CF1R-ADD-01
above

e Dwelling unit identification number 001

e Revision A

419-D010007322B-000-001-M20001A-0000

e CF2R document associated with the parent CF1R-ALT-02 above

e Single family dwelling unit

e Dwelling unit identification number 001 (constrained to be the same as parent
ALT-02)

e CF2R-MCH-20 document

e CF2R sequential number 001

e Revision A

419-D020007322B-000-001-M20001A-M20B:

e CF3R document associated with the parent CF2R document above
e CF3R-MCH-20 document
e Revision B

c. If the CF1R-ALT-02 is required as a child of a CF1R-ALT-01, then the CF1R-ALT-02
registration number must use the CF1R worksheet numbering layout shown in Figure
3-1, and any CF2R/CF3R documents that are children of the CF1R-ALT-01/CF1R-ALT-
02 must use the CF1R-ALT-01 “base” numbering layout shown in Figure 3-2. A
designated dwelling unit identification number must be constrained to be the same on
both the CF2R-ALT-02 parent and the CF2R/CF3R children documents for the dwelling.

A multifamily example follows.

419-A010007322B-000-000-0000000-0000:

e Parent CF1R document

e CHEERS Provider

e Year 2019

e Prescriptive CF1R document (ALT-01)
e sequential number 7322
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e revision B
For Dwelling Unit 001:

419-A010007322B-A02001A
e Child CF1R document (CF1R-ALT-02) associated with parent CF1R-ALT-01
above
e Dwelling unit identification number 001
e Revision A

419-A010007322B-001-001-M20001A-0000
e CF2R document associated with the parent CF1R-ALT-02 above
e Multifamily family building humber 001
e Dwelling unit identification number 001 (constrained to be the same as parent
ALT-02)
e CF2R-MCH-20 document
e CF2R sequential number 001
e Revision A

419-A010007322B-001-001-M20001A-M20B:

e CF3R document associated with the parent CF2R document above
e CF3R-MCH-20 document
e Revision B

For Dwelling Unit 002:

419-A010007322B-A02002A
419-A010007322B-001-002-M20001A-0000
419-A010007322B-001-002-M20001A-M20B

For Dwelling Unit 003:

419-A010007322B-A02003A
419-A010007322B-001-003-M20001A-0000
419-A010007322B-001-003-M20001A-M20B

For a second use of the base CF1R for Multifamily Building 002:

For Multifamily Building 002 Dwelling Unit 001:

419-A010007322B-000-000-0000000-0000
419-A010007322B-A02001A
419-A010007322B-002-001-M20001A-0000
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419-A010007322B-002-001-M20001A-M20B:

For Multifamily Building 002 Dwelling Unit 002:

419-A010007322B-000-000-0000000-0000
419-A010007322B-A02002A
419-A010007322B-002-002-M20001A-0000
419-A010007322B-002-002-M20001A-M20B

For Multifamily Building 002 Dwelling Unit 003:

419-A010007322B-000-000-0000000-0000
419-A010007322B-A02003A
419-A010007322B-002-003-M20001A-0000
419-A010007322B-002-003-M20001A-M20B

3.5 Residential Certificate of Verification Group Numbering
Conventions

HERS Provider Data Registries are required to manage the group sampling procedures. The
procedures and requirements for managing sample groups are given in Reference Residential
Appendix RA2 and in Reference Nonresidential Appendix NAL.

The group number is a HERS Provider Data Registry-designated identification nhumber unique
to the sample group to which a dwelling has been assigned. The group numbers assigned to
residential compliance documents by the Data Registry during the Certificate of Verification
registration process should use the standardized numbering convention shown in Figure 3-3
below. The group number should be reported on all Certificate of Verification documents that
utilize group sampling for compliance.
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Figure 3-3. Group Numbering Convention for CF3R and NRCV Documents
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4 Electronic Signatures

4.1 Overview

Reference Joint Appendix JA7.6 describes the distinction between electronic and digital
signature requirements. Digital signatures and digital certificate authorities are further
described in Section 5 below. From Section JA7.2 definitions: electronic signature is a
"computer data compilation of any symbol or series of symbols executed, adopted, or
authorized by an individual to be the legally binding equivalent of the individual's handwritten
signature.” US 21 Code of Federal Regulations (CFR) Section 11.3. The electronic signature
process for Title 24, Part 6, compliance documents is described in Reference Joint Appendix
JA7.6.3.2.1 (Electronic Signature Capability) and JA/.6.3.2.3 (Signer Review and Signature
Actions). Additional guidance for use of electronic signatures for registering Title 24, Part 6
compliance documents follows.

4.2 Establishing a User Account and Signature Authority

Anyone who wishes to sign Title 24, Part 6 compliance documents electronically using a
HERS Provider Data Registry will be required to establish a user account with a Data Registry
secured by a unique username and password. Creating a user account requires the applicant
to provide sufficient information to establish their identity with the Registry. Users who wish
to sign compliance documents electronically must provide, at a minimum, the data that
would have to be entered into each of the fields on the signature block for the compliance
document. To be granted signature authority for certain document types, the applicant must
also provide proof of possession of all requisite professional qualifications applicable to the
scope contained on the compliance document to be signed. For example, if an HVAC
contractor wants to register refrigerant charge verification documents, the HVAC contractor's
C-20 license number would be required to be disclosed to the Data Registry, and this license
number will be reported in the signature block when the contractor signs the document as
the responsible person. The applicant may also provide a wet signature on the user account
application that may be scanned electronically by the data registry provider and added to the
user's profile. The scanned image of the wet signature may be overlaid on the completed
electronic compliance document in the signature field after the user performs a signing action
while logged into the data registry to generate an electronic signature for the document.
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Once the user has established a username and password to access a personal account with a
Data Registry, signing actions will be attributed to the user account as identified by the
account's unique user name and password.

When an authorized user elects to sigh a document, a signing action should be required,
such as clicking on a control (e.g. button or check box icon etc.) in the Data Registry user
interface which then results in the Data Registry populating the signature block with the
user's professional information, and an image or other approved representation of the user's
signature.

Separate user accounts must be established with each Data Registry when more than one
Data Registry is utilized by a user for registration of compliance documents.

4.3 Data Field Definitions for Signature Blocks

4.3.1 Electronic Images and Fonts Used for Electronic Signatures

Reference Joint Appendix JA7.6.3.2.1.3 requires authorized users to provide an electronic
image of their handwritten signature to the Data Registry for use in displaying their electronic
signature and allows the Registration Provider to make available alternative methods for
creating an electronic image for displaying electronic signatures. At a minimum the Data
Registry must make available functionality for use of an electronic (scanned) image of the
user's wet signature. Other methods are allowed to be used if the Data Registry user
interface provides the alternative signature creation functionality. Such alternative methods
may allow use of a mouse or other pointing device to draw an electronic signature, or the
Data Registry may make available the option for a user to select a font representation of
their handwritten signature.

4.3.2 Signature Block Data Validation

Data fields in signature blocks are not required to have values assigned to them when
submitting XML to the RG for publishing a PDF compliance document. However, including
data values in signature block fields in the XML is allowable. Therefore, if values are assigned
to the signature block data fields in the XML transmitted to the RG, the data must be valid in
accordance with the schema for that signature block, otherwise the XML for that compliance
document submitted to the RG will fail validation.
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4.3.3 Appending the Signature Block Data

The requirements for a Data Registry Provider to verify the unique professional information
submitted by a user when applying for a signature authority is specified in JA7.6.3.2.1.2;
additional guidance is described in Section 4.2 (above). Populating the signature block with a
user's unique professional information is described in JA7.6.3.2.3; additional guidance for
appending the signature block data is given in Sections 4.4 and 4.5 below.

4.4 Electronic Signature Process Flow

The process for electronically signing a Title 24, Part 6, compliance document should include
attention to the following guidance points for the process flow:

a. When data entry into the Data Registry has been completed for a compliance
document, and the Documentation Author wishes to sign the document, the Data
Registry must first call for and receive from the RG a PDF file report (PDF printout) of
the completed compliance document. This makes available to the document signer the
ability to review the completed document prior to signing. As a prerequisite to making
signing controls available to the documentation author signer, the Data Registry
transmits a call to the RG that includes all required XML data to complete the
document. The RG validates that data against the schema for that document and
returns a PDF to the Data Registry.

b. The RG does not register the document. Registration procedures are conducted by the
Data Registry by incorporating or appending signatures, registration numbers,
date/time stamps, etc., to the completed and validated PDF received from the RG.

¢. The signing actions of responsible persons, documentation authors, or field
technicians are not required to occur at the same point in time or at the same time as
the data input.

d. The identity of a responsible person signer is not required to be known to the
documentation author.

e. As required by JA7.6.3.2.3.4 when an authorized user signs a document, the Registry
must provide a display of the compliance document that allows the user to access any
part of the compliance document information for review, including a display of the
document declaration statement.
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f.

The documentation author must review the PDF file received from the RG and then by
performing a signing action, certify compliance with the declaration statements on the
document.

When the documentation author signs the document, the Data Registry automatically
appends the documentation author's signature block information into the document
XML data portion of the registration package received from the RG, and overlays the
documentation author's signature image, and the documentation author's signature
block information onto the documentation author portion of the signature block in the
PDF.

. The Data Registry makes available to the responsible person the ability to view, prior

to signing, a copy of the completed PDF that was signed by the documentation author.

The responsible person must review the PDF file received from the RG and then by
signing, certify they are in compliance with the declaration statements on the
document.

When the responsible person (or authorized representative) signs the document, the
Data Registry appends the responsible person's signature block information into the
document XML data portion of the registration package received from the RG, and
overlays the responsible person's signature image, and signature block information
onto the responsible person's portion of the signature block in the PDF (see Section
4.5.2 for additional information on signatures given by authorized representatives of
the responsible person on Certificates of Installation).

The responsible person's signing action should also trigger the digital signing (by the
Data Registry) of the completed document PDF file and also the digital signing of the
XML data as described in Section 5 to complete the registration process. The
completed registration package should be a single file containing an embedded
digitally signed PDF document file and also digitally signed XML data.

This process flow for electronically signing compliance documents is recommended to avoid
sending XML data to the RG multiple times for each document to populate the signature
block fields for each signing action.

Transporting bitmap or graphical images of signatures to and from the RG is not supported.
The user’s signature image in the signature block on completed compliance documents is
expected to be overlaid on the PDF document signature block by the Data Registry when the
user provides the signing action during registration of the PDF document.
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4.5 Delegated Signatures and Authorized Representatives

4.5.1 Delegation of Signature Authority for Certificates of Installation

Section RA 2.5.1 of the 2019 Reference Residential Appendices states:

e The builder or subcontractor who is eligible under Division 3 of the Business and
Professions Code to take responsibility for the construction or installation, or their
authorized representative as specified in Standards Section 10-103(a)3A, shall provide
an electronic signature to register the Certificate of Installation, to certify the
information provided on the Certificate is true and correct, and confirm that the
construction or installation complies with the requirements shown on the dwelling
unit's Certificate of Compliance that was approved by the enforcement agency.

The phrase “builder or subcontractor” in this context means contractors and subcontractors,
including contractors holding various license classifications such as Class C-20-Warm-Air
Heating, Ventilating, and Air-Conditioning (Responsible Person).

Section 10-103(a)3A of the 2019 Energy Standards states:

o Delegation of Signature Authority. Except where prohibited by law, including but
not limited to any requirements under Division 3 of the Business and Professions
Code, the Responsible Person may delegate signature authority to third parties
(Authorized Representatives) provided that there is a written agreement:

i. Between the Responsible Person and the person to be designated as the
Authorized Representative.

ii. Specifying that the Authorized Representative may sign Certificates of
Installation on behalf of the Responsible Person.

iii.  Specifying that the legal responsibility for construction or installation in the
applicable classification for the scope of work specified on the Certificate of
Installation document(s) remains with the Responsible Person.

iv.  That is signed by both the Responsible Person and the Authorized
Representative.

v. Thatis retained by the HERS Provider to which all compliance documents are
submitted for the building to which the Certificate of Installation documentation
pertains.

vi.  That is maintained in the HERS Provider Data Registry such that it is accessible
for verification by, included but not limited to, the Energy Commission and
enforcement agencies.
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When the Energy Standards require the Certificate of Installation to be registered, the
responsible person must become an authorized user of the applicable Data Registry and must
establish the applicable required signature authority with the Data Registry. In order for a
responsible person to delegate signature authority to another person, in accordance with
Section 10-103(a)3A, a document that that identifies the responsible person's designated
authorized representative(s), must be submitted to the Data Registry Provider as prerequisite
to granting authorized representatives signature authority. Authorized Representatives must
also be authorized users of the Data Registry.

Data Registries must provide Energy Commission staff and enforcement agencies a user
interface capability to generate reports that disclose the status of authorized representatives
of responsible person users as required by Energy Standards Section 10-103(a)3Avi.

4.5.2 Signature Block Data for Delegated Signatures

When a responsible person's signing action on a Certificate of Installation is performed by an
authorized representative of the responsible person, the information appended to the
signature block XML data portion of the registration package, and overlaid on the responsible
person's signature block on the PDF (see Section 4.4 j) should be the responsible person's
professional information — not the authorized representative's professional information.
Additionally, the electronic signature appearance on the document should include a
statement to the effect that the authorized representative's signature is provided on behalf of
the responsible person.

The Data Registry should limit the availability of delegated signature functionality to only
those users who have been designated as authorized representatives as described in Section
4.5.1.
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5 Digital Signatures and Certificate Authorities

5.1 Overview

Digital signatures are used to certify the authenticity of a document and also to verify the
authenticity and identity of document signers. Digital signatures also establish the state of
the document at the time it was signed and make it possible to provide alerts to document
recipients indicating whether or not the document has been changed since being signed. A
digital signature is an electronic signature that incorporates cryptographic methods of
originator authentication, allowing the identity of the signer and the integrity of the data to
be verified. The regulations adopted by the Secretary of State that govern the use of digital
signatures for use by public entities in California are found in the California Code of
Regulations, Title 2, Division 7, Chapter 10 Digital Signatures, accessible using the following
URL:

http://www.sos.ca.gov/administration/regulations/current-requlations/technology/digital-

signatures/

As required by Reference Joint Appendix JA7.6.2.2.4, JA7.6.3.2.4, and JA7.7.1.4, when
concluding the document registration procedure, the Data Registry must apply a digital
signature to the electronically signed compliance document (PDF) using the Data Registry
Provider's digital certificate issued by a certificate authority approved by the California
Secretary of State.

The registration package for the registered compliance document which contains the XML
data corresponding to the information reported on the compliance document PDF must also
be digitally signed, but use of a certificate authority approved by the California Secretary of
State is not required for digitally signing the registration package data.

Digital signatures for Title 24, Part 6 electronic compliance documents and data should
conform to the applicable conventions described in Sections 5.2, 5.3, 5.4, 5.5, and 5.6 below.

5.2 Digital Certificates and Certificate Authorities

Digital certificates protect against impersonation, certifying that a public key belongs to a
specified entity. They are issued by a Certificate Authority. A digital certificate binds a public
key to its owner, whether that owner is an individual, a software application, or some other
entity. Digital certificates are also known as public key certificates, because they give
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assurances about the ownership of a public key when an asymmetric key scheme is used. A
digital certificate contains the public key for an entity and is a statement that the public key
belongs to that entity.

If public keys are sent directly by their owner to another entity, there is a risk that the
message could be intercepted, and the public key substituted with a different key. This is
known as a “Man in the Middle Attack”. The solution to this vulnerability is to exchange public
keys through a trusted third-party, thus the user has a strong assurance that the public key
is authentic. The trusted third-party, called a Certificate Authority (CA) incorporates the key
into a digital certificate.

Data Registry digital signatures for registering California Title 24, Part 6 compliance
document PDF's must use a CA approved by the State of California. A list of approved digital
signature certification authorities can be accessed using the following URL:

http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-
signatures/approved-certification-authorities

The list of CA's approved by the State of California may change over time, thus if the CA
used by a Data Registry for registering compliance documents is dropped from the list of CA's
approved by the State of California, the Data Registry must revise their digital document
signing process to utilize one of the CA's from the current list of approved CA's. If the Data
Registry must change the CA used in their approval, they should notify the Energy
Commission of this change.

5.3 Document Components That Must Be Digitally Signed

At the conclusion of the document registration procedure, the compliance document PDF,
and also the XML data corresponding to the information reported on the PDF are expected to
be contained in a registration package as described in Section 4.4. At such time as the
Energy Commission may approve a document repository, then a copy of the completed
registration package is expected to be exported to the Energy Commission Document
Repository as described in Section 3.1 and Reference Joint Appendix JA7.7.1.4.

e The completed registration package exported to the Energy Commission Document
Repository is referred to as a fransmission package in Section JA7.7.1.4.

A copy of the completed registration/transmission package is expected to be retained by the
Data Registry.
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When exporting the registered compliance document PDF or data, there are two digital
signature use cases to consider.

Use Case 1: An authorized user of the Data Registry downloads a copy of a registered
compliance document PDF and must verify the Provider’s digital signature once the PDF is
downloaded to the authorized user's computer. The user may also transmit the PDF file to
others who will need to verify the Data Registry Provider's digital signature. These users do
not want or need the XML data corresponding to the information reported for that
compliance document.

Use Case 2: The Data Registry Provider exports a completed transmission package to a
document repository or to someone who requested both the registered compliance document
PDF and the XML data corresponding to the information reported on the PDF. Once received,
the requestor will need to verify the authenticity of both the registered compliance document
PDF and also the XML data contained in the completed transmission package.

5.3.1 Digital Signing Requirements for the Registered Compliance Document PDF

a. The registered compliance document PDF must be digitally signed at the time the
document is registered using the Data Registry Provider's digital certificate issued by a
certificate authority approved by the California Secretary of State.

b. Data Registries should extract the digitally signed compliance document PDF from the
transmission package for export to a user when only the PDF is required by the user.
It must be possible for the user to verify the PDF digital signature by opening it with
freeware such as Adobe Acrobat Reader. In order to ensure that PDF reader freeware
can verify the authenticity of the registered PDF, Data Registries must provide a
secure method for users to acquire the certificate issued by the Data Registry's
approved CA that will add the certificate to the user's local root certificate store if
necessary as described in Section 5.5.

c. If an export to a user of the registered compliance document PDF is contained in a
transmission package, it must be possible for the user to extract the digitally signed
PDF and verify the PDF's digital signature by opening it with freeware such as Adobe
Acrobat Reader.

5.3.2 Digital Signing Requirements for the Transmission Package

a. The transmission package must contain the compliance document PDF file that was
digitally signed at the time the document was registered using the Data Registry
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Provider's digital certificate issued by a certificate authority approved by the California
Secretary of State. If the transmission package is exported to a user, it must be
possible for the user to extract the digitally signed PDF from the transmission package
and verify the PDF digital signature by opening it with freeware such as Adobe Acrobat
Reader. In order to ensure that PDF reader freeware can verify the authenticity of the
registered PDF, Data Registries must provide a secure method for users to acquire the
certificate issued by the Data Registry's approved CA that will add the certificate to the
user's local root certificate store if necessary as described in Section 5.5.

b. The transmission package must contain the XML data corresponding to the
information reported on the registered compliance document PDF.

c. For performance Certificate of Compliance documents, the transmission package must
contain the data used to provide the input to the Title 24, Part 6 compliance software
tool used to generate the registered performance Certificate of Compliance PDF
contained in the transmission package.

d. The entire contents of the registration/transmission package must be digitally signed
at the conclusion of the registration procedure and signed independently of the digital
signing of the compliance document PDF. The digital signing of the
registration/transmission package is not required to use a digital certificate issued by a
certificate authority approved by the California Secretary of State

e. To keep the XML data and the PDF report linked, the Data Registries must retain the
entire digitally signed registration/transmission package.

5.3.3 Digital Signature Appearance

The signature appearance is how the signature is displayed to the user on the completed
compliance document PDF. When the compliance document PDF is signed, the signature
appearance becomes part of the signed document. It is not part of the signature.

5.3.3.1 The Content of the Digital Signature Appearance
Provide the following text in the digital signature appearance:

“Digitally signed by [Data Registry Provider’s name]. This digital signature is provided in
order to secure the content of this registered document, and in no way implies Registration
Provider responsibility for the accuracy of the information.”
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Do not include any other information such as graphic(s), watermark(s), date, or time stamps
with the digital signature appearance.

5.3.3.2 Placement of Digital Signature Appearance

Place the digital signature appearance once at the end of the compliance document, in a
location that follows the responsible person’s signature block.

Figure 5-1 describes the steps in the digital signing process and the digital verification
process which involves generating a hash and then applying the encryption key.

Figure 5-1. Process Flow Diagram for Digitally Signing a Document,
and Verifying the Digital Signature
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5.4 Considerations for Data Registry Digital Certificate Solutions

5.4.1 Approved Certificate Authorities

A digital certificate is attached to an electronic document to signify the sender’s approval with
their digital signature, a hash of the contents, and their public key for validation. A digital
certificate also contains information such as the sender’s name, the period for which the
digital signature is valid, and the Certificate Authority (CA) that issued the digital certificate.

A CA issues digital certificates to a person or organization after verifying the information on
their application. Since the initial development of digital signatures and digital certificates,
companies and government agencies have implemented digital signature policies and
published lists of approved CAs. California’s Secretary of State publishes a list of approved
CAs on their website accessible at:

http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-
signatures/approved-certification-authorities

Data Registry Providers are required to assign their digital signature to registered compliance
documents (PDF format documents) using a digital certificate issued by a CA approved by the
Secretary of State. The digital certificate must be issued to the Data Registry organization,
and not to an individual. Digital signatures for registered compliance documents must clearly
identify the Data Registry Provider as the owner of the digital signature certificate.

5.4.2 Digital Certificate Use Types
There are three different types of digital certificates that the Provider may use.
5.4.2.1Digital Certificates for Document Signing

e Advantages

o Certificate satisfies the requirement to validate that the document hasn't
changed since signing.

o End User doesn't have to perform additional actions to have the capability to
verify authenticity of signed documents because the approved CA’s certificate
comes with their computer's operating system.

o There are some automated solutions for organizations with high volume.

e Disadvantages

o The organization is not listed as the owner in most offerings. The identity on

the certificate is an employee name or a department in the organization.
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o Cost for high volume solutions that require a Hardware Security Module (HSM)
is expensive compared to all other solutions.
o Not offered by largest CA’s.

5.4.2.2 Digital Certificates for Code Signing

e Advantages

o Digital certificate authenticates the data registry provider as the owner and
validates that the document hasn’t changed since signing.

o Times stamping avoids errors when a digital certificate expires after the
document was signed, by indicating the PDF was signed while the certificate
was valid.

o Price is reasonable. This solution must be incorporated into the data registry
software development which makes it automatic and not manual.

e Disadvantages

o The CA’s digital certificate for this type is not automatically provided with the
computer’s operating system, so the end user has to perform actions to get the
CA’s certificate added to their root certificates.

5.4.2.3SSL Certificates with digital signing of documents

e Advantages
o SSL certificate provides validation of the data registry provider and their data
registry website
o End user rarely has to do anything because the CA’s root certificate is usually
shipped with the end-user's operating system.
e Disadvantages
o May not be available with SSL certificates from most approved CA’s.

5.4.3 Digital Certificate Solution Options

Digital certificate solution options vary with the volume of digital signatures assigned
annually. The following are examples of different digital certificate products from approved
CAs.

Note: the price estimates provided in this section were acquired in 2014, thus may not reflect
current market pricing and are provided for information only. However, the price estimates
may still provide useful relative cost comparisons for these digital certificate solution options.
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5.4.3.1 Manual Signing

Most CAs offer solutions that require manual signing of digital certificates. Some have limits
on the number of signatures (up to 5,000 annually) and prices range from $400 to $700 per
year. These systems come with a USB stick that contains the digital certificate and processing
software that includes time stamping each digital signature, so it will be valid even after the
digital certificate expires. Companies with a limited number of signatures per year may sign
each certificate manually; however, for Data Registry Providers with 20,000 to 200,000 plus
signatures per year, manual signing is not a practical solution.

5.4.3.2Automatic Signing

CAs offer automated solutions, usually with unlimited signatures, for an annual fee plus the
purchase of computer hardware that contains the digital certificate and processes digital
signature requests including the time stamping. CAs who are partners of Adobe’s Certified
Document Services (CDS) program are required to use hardware that is compliant with the
National Institute of Standards and Technology (NIST) Federal Information Processing
Standard, (FIPS) Publication 140-2 Security Requirements for Cryptographic Modules. This is
usually referred to as the Hardware Security Module (HSM) and comes in two forms. For
systems that have just one server, an internal Peripheral Component Interconnect (PCI) card
is the hardware solution. For systems that have multiple application servers, the HSM is an
external appliance.

5.4.3.3 Typical Vendor Pricing

Because the registered and signed compliance documents are in PDF format, and the digital
signature must be verifiable using freeware such as Adobe Acrobat Reader, CAs who are on
the Adobe Approved Trust List (AATL) are likely candidates for Data Registry Providers to
consider; however, the candidate must also be on the Secretary of State’s list of approved
CAs. The Energy Commission does not recommend or endorse any CA, but in order to
demonstrate a pricing example for digital signatures, the following information is provided.

One CA offers an automated solution that provides unlimited digital signatures for $15,000
per year. Their single server PCI card based HSM ranges from $5,000 to $7,000. The multiple
server external appliance based HSM ranges from $12,000 to $15,000. Applying this pricing
to a full-service Data Registry with approximately 200,000 signatures per year, the cost per
registered compliance document would be $0.15 the first year, and $0.075 each year after
that.
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5.4.3.4 California Secretary of State Approved CAs and Adobe’s Approved Trust
List of CAs

CAs on the California Secretary of State list offer various services, and some specialize in
providing services to government agencies. Refer to Table 5-1 below for a comparison of
approved CA's. Those CAs who are also on Adobe’s Approved Trust List (AATL) of
organizations are identified in the second column. Adobe states the AATL members provide
certificates that enable creation of trusted digital signatures whenever the signed document
is opened in Adobe Reader or Acrobat.

The information in Table 5-1 is current as of September 2018 but is subject to change, so is
for information only. Refer to the most current listings on the California Secretary of State list
and Adobe’s Approved Trust list when determining compliance with the Data Registry
requirements.

Table 5-1 California Secretary of State List of Approved Certificate Authorities

California Secretary of State list of CAs also on Adobe Approved Trust List
Approved CAs (AATL)
http://www.sos.ca.gov/administration/regul | https://helpx.adobe.com/acrobat/kb/approv
ations/current- ed-trust-listl.html

regulations/technology/digital-
signatures/approved-certification-authorities

DigiCert DigiCert

DocuSign, Corporation

Entrust Datacard Limited Entrust Datacard Limited

GeoTrust, Inc.

GMO GlobalSign, Inc. GMO GlobalSign, Inc

Thawte, Inc.

Symantec Corporation

MaxMD/Park Avenue Capital, LLC

53


http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-signatures/approved-certification-authorities
http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-signatures/approved-certification-authorities
http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-signatures/approved-certification-authorities
http://www.sos.ca.gov/administration/regulations/current-regulations/technology/digital-signatures/approved-certification-authorities
https://helpx.adobe.com/acrobat/kb/approved-trust-list1.html
https://helpx.adobe.com/acrobat/kb/approved-trust-list1.html

2019 Data Registry Requirements Manual 5 Digital Signatures and Certificate Authorities

5.5 Root Certificates for Validation of Document Authenticity

In order to ensure that PDF reader freeware can verify the authenticity of the registered PDF
documents, Data Registries must provide a method for users to acquire the certificate issued
by the Data Registry's approved CA, which will add the certificate to the user's local root

certificate store if necessary. The suggested method is described in Subsection 5.5.1 below.

5.5.1 Data Registry Trusted-Source PDF Method

a.

Each Data Registry must provide a link on one of their SSL-secured web pages that
makes available a PDF file digitally signed by the data registry that the user can open
(trusted-source PDF). It should not be necessary to log in to the Data Registry in order
to navigate to this secure web page.

The Data Registry must provide help instructions to the user to describe the
method(s) needed to view the status of the digital signature in this trusted-source PDF
file.

The Data Registry must provide help instructions to the user to describe the actions
necessary to "trust" this trusted-source PDF file which should result in the Data
Registry's digital certificate being added to the certificate store of the user's local
personal computing device's operating system.

The Data Registry must provide help instructions to the user to describe the
method(s) needed to review the status of the digital signature in this trusted-source
PDF file to confirm the status of the digital signature which should indicate the
signature is valid after adding the Registry's digital certificate to the certificate store of
the user's local personal computing device's operating system.

If the digital signature in the trusted-source PDF file is not displayed as valid after
performing the actions above, the Data Registry should provide further instructions for
acquiring the certificate issued by the Data Registry's approved CA, that will add the
certificate to the user's local root certificate store if necessary.

It may be necessary for the Data Registry to make available more than one version of
a trusted-source PDF file type in order to make it possible for various types of PDF
reader freeware applications to be used to validate registered compliance documents.
The data Registry must provide help instruction to the user to assist in selecting the
correct trusted-source file for use with their PDF reader.
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5.6 CBECC Software Output Data Security and Authentication for the
Performance Certificate of Compliance

The Residential and Nonresidential CBECC Compliance Manager-based software (compliance
software) uses digital signing when generating analysis data for submission to the RG for
creating the Certificate of Compliance. Each version of the compliance software employs a
unique Rivest—Shamir—Adleman (RSA) algorithm-based public/private key pair to sign the
data prior to sending it to the RG.

When transmitting data to the RG, the compliance software communicates using SSL (Secure
Sockets Layer-HTTPS) security technology to encrypt the communication. The RG will only
accept HTTPS requests.

In addition to this basic authentication, the signed data is utilized to determine a
watermarking status for compliance documents. Thus, in addition to the signed analysis
output data, the compliance software sends parameters that the RG uses to determine how
to process a request. These parameters include a "hash digest" or fixed length of arbitrary
data that is based on the specific content of the analysis data; also, the public key for the
signature; plus a number of additional tokens. The RG reads the public key and compares the
additional tokens to authenticate the connection made by the software. Once authenticated,
the RG verifies the signature, processes the data, and may apply a watermark to the PDF
report output depending on the results of the verification.

5.7 RG Output Data Security and Authentication for the Performance
Certificate of Compliance

The RG employs XML digital signatures so that the Certificate of Compliance Registration
Package produced by the RG can be verified by an approved Data Registry, thus the Data
Registries must ensure that both the data and PDF documents used for registration have not
been tampered with prior to submission to the Data Registry. This verification is
accomplished using Public Key Infrastructure (PKI) that employs a pair of public/private keys.

The RG, using a secure private key, creates a hash, or fixed length of arbitrary data, that is
based on the specific content of the data that has been processed. Any change made to the
data being signed would result in a different hash value if that changed data were to be
signed again using the same private key. This hash is the signature for that data.

The signed data can be verified by using the public key associated with the signature.
Because the private key used to sign the data is secret, PKI uses the public key to verify that
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the data matches the signature provided. Data Registry Providers are given the public key
that can be used to verify signed data.

The XML signing uses an "enveloped" signature, meaning that the signature is included in an
XML element inside the data itself.

5.8 Data Exchanges Between External Digital Data Sources (EDDS)

As an alternative to keyed-in data input for use in compliance document registration
processes, the Data Registry may receive data transfers directly from external digital data
sources as specified in Joint Appendix Section JA7.7.1.2, but only if the working relationship
between the Data Registry and the EDDS has been approved in accordance with the
requirements in Joint Appendix Section JA7.8.

Section 5.8.1, 5.8.2, 5.8.3, and 5.8.4 below summarize the requirements for use of EDDS
given in Joint Appendix JA7. Refer to JA7 for additional detail.

5.8.1 EDDS Types
As specified in JA7.7.1.2.2, EDDS types may include but are not limited to:

a. Diagnostic instrument manufacturer services that incorporate wireless or web-based
data-logging capabilities into their products, capture and store relevant information
from field diagnostic testing procedures, and provide digital access to the stored data
to the diagnostic tool owners and other parties to the field verification procedure.

b. Third party quality control programs (TPQCP) that verify the work of participating
installers, collect and evaluate more detailed data than necessary for compliance,
identify in real-time during the installation invalid and inaccurate installer testing and
noncompliant installations, and enable corrected testing with the goal of bringing
installations into compliance before the installer leaves the job site. TPQCP
descriptions and requirements are specified in Appendix RA2.7.

c. Internet-based datastores that are administered by an EDDS services provider, to
ensure the security and integrity of data input to the datastore by authorized users of
Title 24, Part 6 Data Registries, who subsequently transmit the stored data to a Title
24, Part 6 Data Registry while logged-in to the Data Registry during Title 24, Part 6
document registration procedures.
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5.8.2 EDDS Requirements

As specified in JA7.7.1.2, Digital Data Sources External to a Data Registry, the data uploads
to an EDDS, and the data exchange between a Data Registry and an EDDS shall conform to
the following:

a.

The data exchange from an EDDS to a Data Registry shall be initiated only by an
authorized user of the Data Registry; only while the user is logged into his Title 24,
Part 6 Data Registry user account; and only by use of a data exchange feature
managed and made available to the user by the Data Registry user interface.

The data exchange from an EDDS to a Data Registry shall not be an unattended
automatic electronic data exchange transaction.

The Registration Provider shall ensure the authorized user has the opportunity to
review and revise the information transmitted to the data registry by use of an EDDS
prior to making electronic signature controls available to the user.

The Registration Provider shall be responsible for managing the security and integrity
of the data exchange with the EDDS.

The Registration Provider shall ensure that user data uploads to the EDDS, and
subsequent storage and maintenance of compliance data in the EDDS are done using
best practices for secure data exchange and secure data storage.

The Registration Provider shall ensure that the data exchange processes that import
data into the Data Registry from the EDDS are performed using best practices for
secure data exchange.

The user's compliance data may be uploaded automatically to an EDDS datastore,
such as by network-connected diagnostic field verification instruments, or it may be
keyed in by the user using an EDDS services software user interface.

The data transmitted from an EDDS to a Data Registry shall conform to the XML
schema for each respective Title 24, Part 6 compliance document for which the data is
to be used. All data provided to complete compliance documents shall be subjected to
data validation by the Data Registry software after the data is transmitted to the Data
Registry.
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i. The current compliance document schemas approved by the Energy Commission shall
be made available to the EDDS services providers as needed in order to clarify the
Title 24 Part 6 compliance document data requirements.

5.8.3 EDDS Approval

Joint Appendix Section JA7.8 requires that when an application for a Data Registry approval
includes use of EDDS, the Energy Commission shall perform acceptance testing of the EDDS
proposed to be used for data input by authorized users of the Data Registry.

JA7.8.2.6 requires applications for approval of Data Registry use of EDDS services to include
documentation to disclose the details of the working agreement(s) or contract(s) between
the Registration Provider and EDDS services entity. This documentation must include
descriptions of the parties involved, and the technologies used for the data exchanges
between the EDDS and the Data Registry.

The contract executed between a Registration Provider and an External Digital Data Source
(EDDS) services provider is prerequisite to approval of the EDDS for use for transmittal of
data to the Data Registry for Title 24, Part 6 document registration. The agreement is
required to describe the specifications of any Internet-based EDDS services or EDDS software
utilized to store the compliance document data on behalf of authorized users of the Data
Registry, including description of any Internet-based data gateway interfaces used for
sharing the compliance data with third parties.

A separate agreement is required for each working relationship between a Data Registry and
an EDDS. EDDS services providers may be approved to provide services to any number of
approved Registration Providers. Registration Providers may be approved for use of any
number of EDDS services providers.

5.8.4 EDDS User Instructions

JA7.8.5.6 requires that when a Data Registry is approved to make available use of EDDS
features to authorized users of the Data Registry for data input during document registration
procedures, the Data Registry user manual shall include instructions for use of those
features. The instructions shall describe use of the Data Registry user interface for EDDS
data input procedures. Additionally, if the EDDS services provider has a user interface or
software application that the user is expected to access and operate that is independent of
the Data Registry user interface, a copy of the EDDS service or software user instructions
shall be included in the Data Registry User Manual.
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6 Document Configuration Rules

6.1 Overview

High level document configuration requirements are specified in 2019 Reference Joint
Appendix JA7. Section JA7.5.6 requires that Data Registries shall be capable of tracking all
compliance documentation and maintaining the correct associations between related
documents, including revisions and completion statuses for all documents within a building
project. Section JA7.5.6.1 from 2019 Reference Joint Appendix JA7 is copied into Section
6.2.1 below. Additional guidance for completion of the Project Status Report is given in
Section 6.2.2.

6.2 Project Status Reports

6.2.1 Project Status Report Requirements specified in 2019 Reference Joint
Appendix JA7

6.2.1.1 Project Status Reports (from JA7.5.6.1)
The status of completion of a project shall be reported by the Data Registry.

The Data Registry shall determine the documents required for a project based on the
Certificate of Compliance and maintain a summary that reflects the current status of
completion of the required documents and shall be readily accessible to authorized users of
the Data Registry. Access to the report shall be facilitated by use of search parameters
relevant to the project as listed in Sections JA7.5.6.1.1 and JA7.5.6.1.2.

Enforcement Agencies may be authorized to enter notations into project records in Data
Registries to communicate plan check and field inspection information to builders, designers,
installers and raters.

The project status report shall be made available in a printable format.
Minimum information requirements for the project status report shall include the following:
6.2.1.2 Project Status Report Information for Residential Projects (from JA7.5.6.1.1)

a. Project name.
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b. Project location (or address).

c. Listing of the Certificate of Compliance documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.

d. Listing of the Certificate of Installation documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.

e. Listing of the Certificate of Verification documents required; date registered or indicate
not complete if the document record has been started but is not yet registered);
registration number.

f. Listing of the mandatory measure options required; options selected (refers to the
Certificate of Installation and Certificate of Verification documentation).

6.2.1.3 Project Status Report Information for Nonresidential Projects (from
JA7.5.6.1.2)

Note: Nonresidential Document registration is contingent upon approval of a nonresidential
Data Registry by the Commission.

a. Project name.
b. Project location (or address).

c. Listing of the Certificate of Compliance documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.

d. Listing of the Certificate of Installation documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.

e. Listing of the Certificate of Acceptance documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.

f. Listing of the Certificate of Verification documents required; date registered (or
indicate not complete if the document record has been started but is not yet
registered); registration number.
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6.2.2 Additional Guidance for Producing Residential Project Status Reports
6.2.2.1 Mandatory Measure Compliance Alternatives Determined at Installation Phase
This section provides additional guidance for the topic identified in Section 6.2.1.2 f above.

When a mandatory requirement allows for compliance alternatives to be determined at the
time of installation by the installing contractor, the Project Status Report cannot determine
which compliance documents will be required for those features, if based only on the
information given on the Certificate of Compliance.

Example Use Case - Compliance with Energy Standards Section 150.0(m)13:

a. The mandatory requirements in Section 150.0(m)13 for verification of ducted cooling
system airflow rate and fan efficacy provides an exception which allows for use of an
alternative compliance method when installation of a duct design that conforms to
Table 150.0-B or Table 150.0-C was used. Thus at the time of installation of the space
conditioning system, the installer must select one of these options for compliance.
Until the installing contractor selects an option for compliance and registers the
applicable Installation Certificate (CF2R-MCH-01), the Data Registry will be unable to
determine whether a MCH-22 and MCH-23 will be required to document the airflow
rate and fan efficacy measurements, or otherwise whether a MCH-28 will be required
to document the alternative duct design compliance option specified by Table 150.0-B
or C.

Generally: When a Certificate of Compliance is registered for a project and the subsequent
Certificate of Installation and Certificate of Verification compliance documents for a feature
cannot be determined until after installation of the feature, the Project Status Report should
disclose the optional compliance choice(s) that must be determined by the installer at
installation. After the installer determines the method of compliance and registers the
applicable Certificate of Installation, the Project Status Report should be updated to report
the project's full set of compliance document requirements consistent with the installer's
compliance option choice.

Continuation of the 150.0(m)13 Example Use Case:

b. After a Certificate of Compliance for the project is registered, but prior to registration
of a CF2R-MCH-01 Certificate of Installation, the Project Status Report should indicate
two options are available for compliance for the system; either a MCH-22 and MCH-23
will be required or, alternatively, a MCH-28 will be required.
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c. After a CF2R-MCH-01 for the dwelling is registered, if the MCH-01 determines airflow
rate and fan efficacy verification will be documented for the system, the Project Status
Report should indicate a MCH-22 and MCH-23 will be required. Otherwise, if the MCH-
01 determines that the alternative compliance method using the Table 150.0-B or
Table 150.0-C duct design was used, then the Project Status Report should indicate a
MCH-28 will be required.

6.2.2.2 Reporting Non-default Data Inputs

To streamline data entry for project compliance documents, many data fields have specified
a default value that is expected to be correct for most project documentation situations. The
user may leave the default value unchanged if it is correct, thus the user should not have to
perform any data entry actions for these fields if the default value is correct.

When Compliance Document data field rules allow overriding a default value, and when the
user elects to override that default value, the Project Status Report should include an
advisory message describing the:

e Data field name/identification for the overridden data.
e Default value for the data field.
e New value that was input as an alternative to the default value for the data field.

Allowing a user to override a default value may simplify the completion of project compliance
documents by allowing the users the flexibility to avoid having to make revisions to parent
documents when reporting features that are inconsistent with specifications on parent
documents, but are nonetheless still in compliance with the Energy Standards.

Data Registry staff should not be required to determine whether the overridden/new data
value complies with the Energy Standards as part of the document registration process. The
enforcement agency review of the project documentation at final inspection, or HERS quality
assurance procedures, may (or may not) result in determinations/directives to revise one or
more of the affected compliance documents or make changes to the feature(s) that were
installed.

Example Use Case:

a. The CF1R-PRF-01 specifies a single-zone ducted space cooling system with a single-
speed condensing unit; the builder upgrades the dwelling to install @ multi-zone
ducted space cooling system with no bypass duct and a multi-speed compressor.
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b. On the CF2R-MCH-01 for the dwelling, the values in D09 and D10 must be overridden

d.

to accurately report the space conditioning system installed is Zonally Controlled and
the Condenser is Multi-Speed.

On the project Summary Report for the CF2R-MCH-01 the following messages must be
reported:

Section D Field 09 Default Value Overridden:
e Default Value = Not Zonal
e Entered Value = Zonally Controlled

Section D Field 10 Default Value Overridden:
e Default Value = Single-Speed
e Entered Value = Multi-Speed

An enforcement agency or HERS rater review of the overridden data finds that the
compliance requirements for the Zonally Controlled system are the same as the
requirements for the Not Zonal system. Since the compliance requirements are the
same for the substitution, there is no need to revise the CF1R-PRF-01.

6.2.2.3 Delayed HERS Verification of Refrigerant Charge

a.

Excerpt from RA2.4.4:

“If necessary to avoid delay of approval of dwelling units completed when outside
temperatures are below 55°F, the enforcement agency may approve compliance with
the refrigerant charge verification requirements when installers have used the Weigh-
in Charging Method described in Reference Residential Appendix RA3, Section
RA3.2.3.1 and have not used the Section RA3.2.3.2 option for HERS verification
compliance. This approval will be on the condition that installers submit to the
enforcement agency a registered Certificate of Installation that includes a signed
declaration indicating agreement to return to correct refrigerant charge if a HERS
Rater determines at a later time when the outside temperature is 55°F or above, that
correction is necessary. Installers must also notify homeowners that their systems
have not had their charge verified. The HERS Provider shall track these projects to
ensure a HERS Rater conducts the required refrigerant charge verification for all such
systems."

Excerpt from Certificate of Installation CF2R-MCH-25c¢ for the Weigh-in Charging
Procedure; Reference: Section F - Additional Requirements; field 04:
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“When applicable and if necessary to avoid delay of approval of dwelling units
completed when outside temperatures are below 55°F, the enforcement agency may
approve compliance with the refrigerant charge verification requirements based on
registration of this CF2R-MCH-25, documenting use of the RA3.2.3.1 HVAC Installer
Weigh-In Charging Procedure when the optional Section RA3.2.3.2 HERS Rater
Observation of Weigh-In Charging Procedure is not used. As condition for such
enforcement agency approval, the responsible person's signature on this compliance
document affirms the installer agrees to return to correct refrigerant charge if a HERS
Rater determines at a later time, when the outside temperature is 55°F or greater,
that refrigerant charge correction is necessary.”

c. Additional guidance for HERS Provider tracking and follow-up communications:

In order for the HERS Provider Data Registry to track these conditionally approved
cold weather refrigerant charge verifications, and to ensure a HERS Rater conducts
the required refrigerant charge verification when the outdoor air temperature is
warmer, the Provider must be informed that the dwelling was approved at final
inspection based on registration of only a CF2R-MCH-25, documenting use of the
RA3.2.3.1 installer weigh-in charging procedure as allowed by RA2.4.4.

Note: There are no explicit requirements in the Energy Standards or in the Reference
Appendices that direct the enforcement agency to disclose to the HERS Provider Data
Registry any information about a project's building permit status, or the status of a
required refrigerant charge verification. Therefore if the enforcement agency does not
notify the Data Registry that a building was approved based on registration of only the
CF2R-MCH-25, and if the required CF3R-MCH-25 has not been registered to complete
the full set of required project documentation, it may be necessary for the Data
Registry staff to follow up with the enforcement agency to determine the status of the
building permit, and the status of the refrigerant charge verification for the building to
determine whether refrigerant charge verification tracking is needed.

d. Additional guidance for Data Registry Project Status Reporting for the necessary
RA2.4.4 follow-up:

The Data Registry requirements in Reference Joint Appendix JA7.5.6.1 state:
"enforcement agencies may be authorized to enter notations into project records in
data registries to communicate plan check and field inspection information to builders,
designers, installers, and raters."

Thus the Data Registry should make available data fields in the Project Status Report
that enable enforcement agency persons, or HERS Raters, or Data Registry staff to
flag a CF2R-MCH-25c for the project as requiring HERS verification at a later time
when the weather is warmer, when the enforcement agency has approved the
dwelling based on registration of only a CF2R-MCH-25. The Data Registry should also
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make available the capability for users to enter notes that provide additional
information useful for determining how and when the needed follow-up HERS
verification should be conducted, and if applicable, who should be contacted to
perform the follow-up HERS verification.

e. Additional Guidance for Data Registry follow-up communications for prompting for
HERS verification according to RA2.4.4:

Once the Data Registry has set a flag to indicate that a follow-up HERS verification is

required, the Data Registry can be configured to automatically distribute reminder
communications to the appropriate persons at predetermined time(s) or when
predetermined conditions, such as warmer weather, are met.

6.3 General Configuration Rules

Table 6-1. Document Configuration Rules Applicable to

2019 Compliance Documents and HERS Features

Document
Number

Document Type

Document
Description

Document
Configuration
Rules

CF1R-NCB-01-E

Prescriptive Certificate
of Compliance

Residential Newly
Constructed
Buildings, and
Additions Greater
Than 1,000 ft2
(Prescriptive)

Prompt user to
select compliance
method and project
scope.

If compliance
method is
prescriptive and
project scope if
newly constructed
building, or
prescriptive newly
constructed
addition greater
than 1,000 ft?, then
require one CF1R-
NCB-01 for the
building.
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Document
Number

Document Type

Document
Description

Document
Configuration
Rules

The CF1R-NCB-01
is applicable to
single family and
multifamily
buildings.

CF1R-ADD-01-E

Prescriptive Certificate
of Compliance

Residential
Building Additions
Less Than or Equal
To 1,000 ft?
(Prescriptive)

Prompt user to
select compliance
method and project
scope.

If compliance
method is
prescriptive and
project scope is
newly constructed
addition less than
or equal to 1,000
ft? (including
ADUs), then
require one CF1R-
ADD-01 for the
building.

The CF1R-ADD-01
is applicable to
single family and
multifamily
buildings.

CF1R-ALT-01-E

Prescriptive Certificate
of Compliance

Residential
Building Alterations
(Prescriptive)

Prompt user to
select compliance
method and project
scope.

If compliance
method is
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prescriptive and
project scope is
alteration to one or
more building
components,
including an
alteration to a
space conditioning
systems, then
require on CF1R-
ALT-01 for the
building.

The CF1R-ALT-01 is
applicable to single
family and
multifamily
buildings.

If the alteration is
limited to only
space conditioning
system(s), then
instead require use
of the CF1R-ALT-
02, which is
applicable to only
space conditioning
system alterations.

CF1R-ALT-02-E

Prescriptive Certificate
of Compliance

Space Conditioning
System(s)
Alterations
(Prescriptive)

Prompt user to
select compliance
method and project
scope.

If compliance
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method is

prescriptive and
project scope is
limited to
alterations to space
conditioning
systems contained
in a single family
dwelling unit
(heating systems,
cooling systems,
duct systems), then
require one CF1R-
ALT-02 for the
single family
dwelling unit.

Else if compliance
method is
prescriptive, and a
CF1R-ALT-01 or
CF1R-ADD-01 are
used for the
project, and the
building type is
single family, then
require one CF1R-
ALT-02 for the
single family
dwelling unit
identified on the
CF1R that requires
installation or
alteration of a
space conditioning
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system.

Else if compliance
method is
prescriptive, and a
CF1R-ALT-01 or
CF1R-ADD-01 are
used for the
project, and the
building type is
multifamily, then
require one CF1R-
ALT-02 for each
dwelling unit in the
multifamily building
identified on the
CF1R that requires
installation or
alteration of a
space conditioning

system.
CF1R-ENV-02-E Prescriptive Certificate | Area Weighted Prompt user to
of Compliance Average declare whether
Calculation they need to use
Worksheet an area weighted
average to meet
any of the

prescriptive U-
values or SHGC
values.

User elects to
register a CF1R-
ENV-02 when an
area weighted

69



2019 Data Registry Requirements Manual 6 Document Configuration Rules

Document
Document Document Configuration
Number Document Type Description Rules

average value is
required to be
calculated to
demonstrate
overall envelope
compliance when a
non-compliant
value for an
envelope feature is
entered on the
CF1R for the
project. Require
one CF1R-ENV-02
for each feature
being area-
weighted.

When a CF1R-ENV-
02 is required for
compliance,
registration of the
CF1R-ENV-02 is a
prerequisite to
allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01).

This worksheet is
used to calculate
the area-weighted
average U-factors
for building
envelope features
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Document
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Document
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such as opaque
exterior doors,
walls, roofs,
ceilings, floors,
mass, and
fenestration/glazing
U-factors or Solar
Heat gain
Coefficients (SHGC)
values for
prescriptive
compliance.

CF1R-ENV-03-E

Prescriptive Certificate
of Compliance

Solar Heat Gain
Coefficient (SHGC)
Worksheet
(Prescriptive)

If the CF1R for the
project is one of
the following
prescriptive CF1R
types:
CF1R-NCB-01,
CF1R-ALT-01, or
CF1R-ADD-01,

and the value for
Exterior Shading
Device does not
equal “None”, then
require one CF1R-
ENV-03 for the
project.

When a CF1R-ENV-
03 is required for
compliance,
registration of the
CF1R-ENV-03
document is a
prerequisite to
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allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01).
CF1R-ENV-04-E Prescriptive Certificate | Cool Roof and If the CF1R for the
of Compliance Solar Reflectance | project is one of
Index (SRI) the following
Worksheet prescriptive CF1R
(Prescriptive) types:

CF1R-NCB-01,
CF1R-ALT-01, or
CF1R-ADD-01,
require one CF1R-
ENV-04 for each
roofing feature
listed on the C1R
that lists a value
for Proposed SRI.

When a CF1R-ENV-
04 is required for
compliance,
registration of all
applicable CF1R-
ENV-04 documents
is a prerequisite to
allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01).

CF1R-ENV-05-E

Certificate of
Compliance

Alternative Default
Fenestration
Procedure (NA6)

If the CF1R for the
project is one of
the following types:
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Worksheet CF1R-PRF-01,

CF1R-NCB-01,
CF1R-ALT-01, or
CF1R-ADD-01,

and the value for
Fenestration U-
factor and/or SHGC
Source is ‘ADFP’ or
‘NA6 Equations’,
then require one
CF1R-ENV-05 for
the project.

When a CF1R-ENV-
05 is required for
compliance,
registration of the
CF1R-ENV-05
document is a
prerequisite to
allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01, PRF-01).
CF1R-ENV-06-E Prescriptive Certificate | Interior and If the CF1R for the
of Compliance Exterior Insulation | project is one of
Layers Worksheet | the following
(Prescriptive) prescriptive CF1R
types:
CF1R-NCB-01,
CF1R-ALT-01, or
CF1R-ADD-01,
require one CF1R-
ENV-06 for each
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mass wall listed on
the CF1R that has a
value for Interior
and/or Exterior
Insulation.

When a CF1R-ENV-
06 is required for
compliance,
registration of the
CF1R-ENV-06
document is a
prerequisite to
allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01).
CF1R-PLB-01-E Prescriptive Certificate | Hydronic Heating | If the CF1R for the
of Compliance System(s) project is one of
Worksheet the following
(Prescriptive) prescriptive CF1R
types:
CF1R-NCB-01,
CF1R-ALT-01,
CF1R-ADD-01, or
CF1R-ALT-02,

and the space
conditioning
heating system
type identified on
the CF1R is one of
the following types:
Hydronic,
Combined

74



2019 Data Registry Requirements Manual

6 Document Configuration Rules

Document
Number

Document Type

Document
Description

Document
Configuration
Rules

Hydronic,
Hydronic + Forced
Air, or Combined
Hydronic + forced
Air,

then require one
CF1R-PLB-01 for
each of the
hydronic heating
systems listed on
the CF1R.

When a CF1R-PLB-
01 is required for
compliance,
registration of all
applicable CF1R-
PLB-01 documents
is a prerequisite to
allowing
registration of the
parent CF1R (ALT-
01, ADD-01, NCB-
01, ALT-02).

CF1R-STH-01-E

Certificate of
Compliance

OG 100 (California
F-Chart) Solar
Water Heating
System(s)
Worksheet

When the CF1R-
NCB-01 indicates
requirement for
Solar Heated
Domestic Hot
Water Heating
query the user to
provide the rating
methodology from
Solar Rating and
Certification
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Corporation (SRCC)
either OG300 or
0G100.

If the user selects
0G100 compliance
shall require use of
on CF1R-STH-01
for each solar
water heating
system installed.

When a CF1R-STH-
01 is required for
compliance,
registration of all
applicable CF1R-
STH-01 documents
is a prerequisite to
allowing
registration of the
CF2R and CF3R

documents.

CF2R-ENV-01-E Certificate of Fenestration If the CF1IR
Installation Installation specifies

fenestration

features, require
one CF2R-ENV-01
for each CF1R.

Else if the CF1R
does not specify
fenestration
features, a CF2R-
ENV-01 is not
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required.

CF2R-ENV-03-E

Certificate of
Installation

Insulation
Installation

If the CF1R
specifies insulation
features, require
one CF2R-ENV-03
for each CF1R.

Else if the CF1R
does not specify
insulation features,
a CF2R-ENV-03 is
not required.

CF2R-ENV-04-E

Certificate of
Installation

Roofing;
Ventilation; Cool
Roofs

If the CF1R
specifies Radiant
Barrier or Cool Roof
features, require
one CF2R-ENV-04
for each CF1R.

Else if the CF1R
does not specify
Radiant Barrier or
Cool Roof features,
a CF2R-ENV-04 is
not required.

CF2R/CF3R-ENV-
20a-H

Certificate of
Installation/Verification

Enclosure Air
Leakage Diagnostic
Test — Single Point
Air Tightness Test
with Manual Meter

When the CF1R
indicates
requirement for
Envelope Leakage
HERS verification
for the dwelling,
require one ENV-20

per building.
CF2R/CF3R-ENV- | Certificate of Enclosure Air When the CF1R
20b-H Installation/Verification | Leakage Diagnostic | indicates
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Test — Single Point
Air Tightness Test
with Automatic
Meter

requirement for
Envelope Leakage
HERS verification
for the dwelling,
require one ENV-20

per building.
CF2R/CF3R-ENV- | Certificate of Quality Insulation | When the CF1R
21-H Installation/Verification | Installation (QII) — | indicates
Air Infiltration requirement for QII
Sealing (Framing HERS verification

Stage)

for the dwelling,
compliance shall be
demonstrated using
all the QII HERS
verification
compliance
documents (ENV-
21 & ENV-22).
Require one ENV-
21 per building.

CF2R/CF3R-ENV-
22-H

Certificate of
Installation/Verification

Quality Insulation
Installation (QII) —
Insulation
Installation

If the CF1R-PRF-01
indicates
compliance credit
for Nondefault SPF
R-value, then
require one ENV-22
per building.

Else, if ENV-21 is
required, then
require one ENV-22
per building.

CF3R-EXC-20-H

Certificate of
Verification

HERS Verification
for Existing
Conditions for

When credit for
existing conditions
is used on the
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Performance CF1R, as a
Compliance for condition for CF1R
Alterations registration, an
EXC-20 that verifies
the existing

condition claimed
on the CF1R shall
first be registered.

Required as a
prerequisite to
registration of a
CF1R-PRF for an
altered dwelling.
CF2R-LTG-01-E Certificate of Lighting — Single If the building type
Installation Family Dwellings on the CF1R is
single family and
the scope of the
project is a Newly
Constructed
Building, then
require one CF2R-
LTG-01 per
dwelling unit.

Else prompt the
user to declare
whether the scope
of the project
includes lighting. If
the scope includes
lighting, then
require one CF2R-
LTG-01 per
dwelling unit.
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Else CF2R-LTG-01
is not required.

CF2R-LTG-02-E

Certificate of
Installation

Lighting —
Multifamily
Dwellings

If the building type
on the CF1R is
multifamily and the
scope of the
project is a Newly
Constructed
Building, then
require one CF2R-
LTG-02 for each
dwelling unit.

Else prompt user to
declare whether
the scope of the
project includes
lighting. If the
scope includes
lighting, then
require one CF2R-
LTG-02 for each
dwelling unit.

Else CF2R-LTG-02
is not required.

CF2R-MCH-01a-E

Certificate of
Installation

Space Conditioning
Systems, Ducts
and Fans — for
Performance
Compliance for
Newly Constructed
Buildings

If the CF1R type is
a CF1R-PRF-01 and
the project scope is
Newly Constructed
Building, then
require one CF2R-
MCH-01a for each
dwelling unit for
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which there are
HVAC system
compliance
requirements given
on the CF1R.

CF2R-MCH-01b-E

Certificate of
Installation

Space Conditioning
Systems, Ducts
and Fans — for
Prescriptive
Alterations

If the CF1R type is
a CF1R-ALT-02,
then require one
CF2R-MCH-01b for
each dwelling unit
for which there are
HVAC system
compliance
requirements given
on the CF1R-ALT-
02.

Note: Refer also to
the rules for
configuration of the
CF1R-ALT-02
above.

CF2R-MCH-01c-E

Certificate of
Installation

Space Conditioning
Systems, Ducts
and Fans — for
Prescriptive Newly
Constructed
Buildings

If the CF1R type is
a CF1R-NCB-01,
then require one
CF2R-MCH-01c for
each dwelling unit
for which there are
HVAC system
compliance
requirements given
on the CF1R.

CF2R-MCH-01d-E

Certificate of
Installation

Space Conditioning
Systems, Ducts
and Fans — for

If the CF1R type is
a CF1R-PRF-01 and
the project scope is
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Performance one of the
Compliance for following two
Additions and types: (1) Addition
Alterations, or and/or alteration;
Addition Alone or (2) Newly
Constructed -

Addition Alone,
then require one
CF2R-MCH-01d for
each dwelling unit
for which there are
HVAC compliance
requirements given

on the CF1R.
CF2R-MCH-02-E | Certificate of Whole House Fan | For single family
Installation projects in climate

zones 8-14; if
certificate of
compliance type is
prescriptive new
construction (NCB),
then require one
CF2R-MCH-02 for
the dwelling.

Else, if the
certificate of
compliance type is
prescriptive
addition or
alteration, then
prompt user to
declare whether a
MCH-02 is needed.
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If the certificate of
compliance type is
performance (PRF),
then if ventilation
cooling system type
from the CF1R is
whole house fan
and the field
verification status is
no, then require
one CF2R-MCH-02
for the dwelling.

Else, CF2R-MCH-02
is not required for
the dwelling.

Note: The whole
house fan
requirements are
not applicable to
multifamily
buildings, thus
CF2R-MCH-02 docs
are not applicable
to multifamily

dwellings.
CF2R-MCH-04-E | Certificate of Evaporative Require one CF2R-
Installation Coolers MCH-04 for each

evaporative cooling
system installed in
a dwelling unit
when the cooling
system type given
on the CF2R-MCH-
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01 is one of the
following types:
*evaporative —
direct,
*evaporative —
indirect
*evaporative —
indirect-direct

CF2R/CF3R-MCH-
20a-H

Certificate of
Installation/Verification

Duct Leakage
Measurement —
Completely New
Duct System

If the MCH-01
specifies a MCH-20
is required for a
ducted indoor unit,
then provide one
MCH-20 for the
ducted indoor unit.

Each ducted indoor
unit that requires
verification must
have its own MCH-
20.

CF2R/CF3R-MCH-
20b-H

Certificate of
Installation/Verification

Duct Leakage
Measurement —
Low Leakage Ducts
in Conditioned
Space

If the MCH-01
specifies a MCH-20
is required for a
ducted indoor unit,
then provide one
MCH-20 for the
ducted indoor unit.

Each ducted indoor
unit that requires
verification must
have its own MCH-
20.

CF2R/CF3R-MCH-

Certificate of

Duct Leakage

If the MCH-01
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20c-H Installation/Verification | Measurement — specifies a MCH-20
Low Leakage Air is required for a
Handling Unit ducted indoor unit,

then provide one
MCH-20 for the
ducted indoor unit.

Each ducted indoor
unit that requires
verification must
have its own MCH-
20.

CF2R/CF3R-MCH-
20d-H

Certificate of
Installation/Verification

Duct Leakage
Measurement —
Complete
Replacement or
Altered Duct
System

If the MCH-01
specifies a MCH-20
is required for a
ducted indoor unit,
then provide one
MCH-20 for the
ducted indoor unit.

Each ducted indoor
unit that requires
verification must
have its own MCH-
20.

CF2R/CF3R-MCH-
20e-H

Certificate of
Installation/Verification

Duct Leakage
Measurement —
Sealing of All
Accessible Leaks
Using Smoke Test

If the MCH-01
specifies a MCH-20
is required for a
ducted indoor unit,
then provide one
MCH-20 for the
ducted indoor unit.

Each ducted indoor
unit that requires
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verification must
have its own MCH-
20.

CF2R/CF3R-MCH-
21-H

Certificate of

Installation/Verification

Duct Location
Verification

If the MCH-01
specifies a MCH-21
is required for a
ducted indoor unit,
then provide one
CF2R-MCH-21 for
the ducted indoor
unit.

Each ducted indoor
unit that requires
verification must
have its own MCH-
21.

CF2R/CF3R-MCH-
22a-H

Certificate of

Installation/Verification

Forced Air System
Fan Efficacy
(Watt/cfm) —
Newly Installed
Non-Zoned
Systems or Zoned
Multi-Speed
Compressor
Systems

If the MCH-01
specifies a MCH-22
is required for a
ducted indoor unit,
then provide one
MCH-22 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-22.

CF2R/CF3R-MCH-
22b-H

Certificate of

Installation/Verification

Forced Air System
Fan Efficacy
(Watt/cfm) —
Newly Installed
Zoned Single

If the MCH-01
specifies a MCH-22
is required for a
ducted indoor unit,
then provide one
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Speed Compressor
System

MCH-22 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-22.

CF2R/CF3R-MCH-
22¢c-H

Certificate of
Installation/Verification

Forced Air System
Fan Efficacy
(Watt/cfm) —
newly Installed
Non-Zoned or
Zoned Multi-Speed
Compressor
Systems with
Central Fan
Ventilation Cooling

If the MCH-01
specifies a MCH-22
is required for a
ducted indoor unit,
then provide one
MCH-22 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-22.

CF2R/CF3R-MCH-
22d-H

Certificate of
Installation/Verification

Forced Air System
Fan Efficacy
(Watt/cfm) —
Newly Installed
Zoned Single
Speed Compressor
Systems with
Central Fan
Ventilation Cooling

If the MCH-01
specifies a MCH-22
is required for a
ducted indoor unit,
then provide one
MCH-22 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-22.

CF2R/CF3R-MCH-

Certificate of

Forced Air System

If the MCH-01
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23a-H Installation/Verification | Airflow Rate specifies a MCH-23

(cfm/ton) — Newly
Installed non-
Zoned Systems or
Zoned Multi-Speed
Compressor
Systems

is required for a
ducted indoor unit,
then provide one
MCH-23 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-23.

CF2R/CF3R-MCH-
23b-H

Certificate of

Installation/Verification

Forced Air System
Airflow Rate
(cfm/ton) — Newly
Installed Zoned
Single Speed
Compressor
Systems

If the MCH-01
specifies a MCH-23
is required for a
ducted indoor unit,
then provide one
MCH-23 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-23.

CF2R/CF3R-MCH-
23c-H

Certificate of

Installation/Verification

Forced Air System
Airflow Rate
(cfm/ton) —
Alternative to
Compliance with
Minimum System
Airflow
Requirement for
Altered Systems
(Best That I Can

If the MCH-01
specifies a MCH-23
is required for a
ducted indoor unit,
then provide one
MCH-23 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
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Do) requires verification

must have its own
MCH-23.

CF2R/CF3R-MCH-
23d-H

Certificate of
Installation/Verification

Forced Air System
Airflow Rate
(cfm/ton) — Newly
Installed Heating
Only Non-Zoned
Systems
(Measurement
Only)

If the MCH-01
specifies a MCH-23
is required for a
ducted indoor unit,
then provide one
MCH-23 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-23.

CF2R/CF3R-MCH-
23e-H

Certificate of
Installation/Verification

Forced Air System
Airflow Rate
(cfm/ton) — Newly
Installed Non-
Zoned Systems or
Zoned Multi-Speed
Compressor with
Central Fan
Ventilation Cooling

If the MCH-01
specifies a MCH-23
is required for a
ducted indoor unit,
then provide one
MCH-23 for each
ducted indoor unit.

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-23.

CF2R/CF3R-MCH-
23f-H

Certificate of
Installation/Verification

Forced Air System
Airflow Rate
(cfm/ton) — Newly
Installed Zoned
Single Speed
Compressor

If the MCH-01
specifies a MCH-23
is required for a
ducted indoor unit,
then provide one
MCH-23 for each
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Systems with ducted indoor unit.
Central Fan

Note: Each ducted
indoor unit that
requires verification
must have its own
MCH-23.

CF2R/CF3R-MCH-
24a-H

Certificate of
Installation/Verification

Enclosure Air

Leakage
Worksheet — Single
Point Air Tightness

Test with Manual
Meter

If the building type
is multifamily, and
the IAQ ventilation
system type for the
dwelling units in
the building as
specified on the
CF1R-PRF-01 or
CF1R-NCB-01 are
one of the
following types:
*Supply,

*Exhaust,

*Central Ventilation
System — Supply,
or

*Central Ventilation
System — Exhaust,
then require one
MCH-24 for each
such dwelling unit
in the building.

Else, MCH-24 doc
only used if called
for by MCH-27
docs.

CF2R/CF3R-MCH-

Certificate of

Enclosure Air

If the building type
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24b-H Installation/Verification | Leakage is multifamily, and
Worksheet — Single | the IAQ ventilation
Point Air Tightness | system type for the
Test with dwelling units in

the building as
specified on the
CF1R-PRF-01 or
CF1R-NCB-01 are
one of the
following types:
*Supply,

*Exhaust,

*Central Ventilation
System — Supply,
or

*Central Ventilation
System — Exhaust,
then require one
MCH-24 for each
such dwelling unit
in the building.

Else, MCH-24 doc
only used if called
for by MCH-27
docs.

CF2R/CF3R-MCH-
25a-H

Certificate of
Installation/Verification

Refrigerant Charge
Verification —
Superheat Method
(Standard Charge

If the MCH-01
specifies a MCH-25
is required, then
provide one MCH-

25b-H

Installation/Verification

Verification — Sub-

Procedure) 25 for each space
conditioning
system.

CF2R/CF3R-MCH- | Certificate of Refrigerant Charge | If the MCH-01

specifies a MCH-25

91




2019 Data Registry Requirements Manual

6 Document Configuration Rules

Document
Number

Document Type

Document
Description

Document
Configuration
Rules

cooling Method
(Standard Charge

is required, then
provide one MCH-

Procedure) 25 for each space
conditioning
system.

CF2R/CF3R-MCH- | Certificate of Refrigerant Charge | If the MCH-01
25¢c-H Installation/Verification | Verification — specifies a MCH-25

Weigh-in Charging | is required, then

Procedure provide one MCH-
25 for each space
conditioning
system.

CF2R/CF3R-MCH- | Certificate of Refrigerant Charge | If the MCH-01

25d-H

Installation/Verification

Verification — Fault
Indicator Display
(FID) (embedded
in the CF2R-MCH-

specifies a MCH-25
is required, then
provide one MCH-
25 for each space

25a,b,c,e and conditioning
standalone CF3R- | system.
MCH-25d)
CF2R/CF3R-MCH- | Certificate of Refrigerant Charge | If the MCH-01
25e-H Installation/Verification | Verification — specifies a MCH-25
Winter Setup is required, then
provide one MCH-
25 for each space
conditioning
system.
CF2R-MCH-25f-E | Certificate of Refrigerant Charge | If the MCH-01
Installation Verification — specifies a MCH-25
Packaged System | is required, then
Manufacturer provide one MCH-
Refrigerant Charge | 25 for each space
Certification (CF2R | conditioning
only for the 'f’ system.
variant)
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Document Document Configuration
Number Document Type Description Rules
CF2R/CF3R-MCH- | Certificate of Rated Space When MCH-26 is
26-H Installation/Verification | Conditioning required by the
System Equipment | MCH-01, provide
Verification one MCH-26 for
each space
conditioning system
according to the
MCH-01.
CF2R/CF3R-MCH- | Certificate of IAQ and If the CF1R type is
27a-H Installation/Verification | Mechanical a CF1R-NCB-01,
Ventilation — Single | then require one
Family MCH-27 for each
Attached/Detached | dwelling unit.
Ventilation

If the CF1R type is
a CF1R-ADD-01,
and the project
scope is one of the
following:

*ADU Addition <
300 ft?,

*ADU Addition >
300 to < 400 ft?,
*ADU Addition >
400 to < 700 ft2, or
*ADU Addition >
700 to < 1,000 ft?,
then require one
MCH-27 for each
dwelling unit.

If the CF1R type is
a CF1R-PRF-01 and
indicates
requirement for
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Document
Document Document Configuration
Number Document Type Description Rules

IAQ HERS

Verification, then
require one MCH-
27 for each
dwelling unit.

Else, the MCH-27 is
not required for the
dwelling.

Note: Non-dwelling
units are exempt
from the indoor air
quality ventilation
requirements and
shall use the MCH-
27d to document.

CF2R/CF3R-MCH- | Certificate of IAQ and If the CF1R type is

27b-H Installation/Verification | Mechanical a CF1R-NCB-01,
Ventilation — then require one
Multifamily MCH-27 for each
Ventilation dwelling unit.

If the CF1R type is
a CF1R-ADD-01,
and the project
scope is one of the
following:

*ADU Addition <
300 ft?,

*ADU Addition >
300 to < 400 ft?,
*ADU Addition >
400 to < 700 ft2, or
*ADU Addition >
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Document
Document Document Configuration
Number Document Type Description Rules

700 to < 1,000 ft?,
then require one
MCH-27 for each
dwelling unit.

If the CF1R type is
a CF1R-PRF-01 and
indicates
requirement for
IAQ HERS
Verification, then
require one MCH-
27 for each
dwelling unit.

Else, the MCH-27 is
not required for the
dwelling.

Note: Non-dwelling
units are exempt
from the indoor air
quality ventilation
requirements and
shall use the MCH-
27d to document.

CF2R/CF3R-MCH- | Certificate of IAQ and If the CF1R type is

27c-H Installation/Verification | Mechanical a CF1R-NCB-01,
Ventilation — Single | then require one
Family and MCH-27 for each
Multifamily — dwelling unit.

Scheduled and
Real-Time Control | If the CF1R type is
a CF1R-ADD-01,
and the project
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Document
Document Document Configuration
Number Document Type Description Rules

scope is one of the
following:

*ADU Addition <
300 ft?,

*ADU Addition >
300 to < 400 ft?,
*ADU Addition >
400 to < 700 ft2, or
*ADU Addition >
700 to < 1,000 ft?,
then require one
MCH-27 for each
dwelling unit.

If the CF1R type is
a CF1R-PRF-01 and
indicates
requirement for
IAQ HERS
Verification, then
require one MCH-
27 for each
dwelling unit.

Else, the MCH-27 is
not required for the
dwelling.

Note: Non-dwelling
units are exempt
from the indoor air
quality ventilation
requirements and
shall use the MCH-
27d to document.
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Number Document Type Description Rules
CF2R-MCH-27d-E | Certificate of IAQ and If the CF1R type is
Installation Mechanical a CF1R-NCB-01,
Ventilation — Non- | then require one
Dwelling Unit MCH-27 for each
dwelling unit.

If the CF1R type is
a CF1R-ADD-01,
and the project
scope is one of the
following:

*ADU Addition <
300 ft?,

*ADU Addition >
300 to < 400 ft?,
*ADU Addition >
400 to < 700 ft2, or
*ADU Addition >
700 to < 1,000 ft?,
then require one
MCH-27 for each
dwelling unit.

If the CF1R type is
a CF1R-PRF-01 and
indicates
requirement for
IAQ HERS
Verification, then
require one MCH-
27 for each
dwelling unit.

Else, the MCH-27 is
not required for the
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Number

Document Type

Document
Description

Document
Configuration
Rules

dwelling.

Note: Non-dwelling
units are exempt
from the indoor air
quality ventilation
requirements and
shall use the MCH-
27d to document.

CF2R/CF3R-MCH-
28-H

Certificate of

Installation/Verification

Return Duct and
Filter Grille Design
According to
Tables 150.0-B or
C

When MCH-28 is
required by MCH-
01, provide one
MCH-28 for each
space conditioning
system according
to the MCH-01.

CF2R/CF3R-MCH-
29-H

Certificate of

Installation/Verification

Supply Duct
Surface Area and
R-value; Buried
Ducts; Deeply
Buried Ducts

When MCH-29 is
required by MCH-
01, provide one
MCH-29 for each
space conditioning
system according
to the MCH-01.

CF2R/CF3R-MCH-
30-H

Certificate of

Installation/Verification

Central Fan
Ventilation Cooling
Systems (CFVCS)

When the CF1R-
PRF-01 indicates
Central Fan
Ventilation Cooling
System (VCS) was
used, require one
MCH-30 for each
Central Fan VCS
installed in the
dwelling.

CF2R/CF3R-MCH-
31a-H

Certificate of

Installation/Verification

Whole House Fan
Airflow and Fan

When the CF1R-
PRF-01 indicates
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Efficacy — compliance credit

Individual CFM and
Watts Collection

for HERS Cool Vent
Verification, then
require one MCH-
31 for each
dwelling unit.

CF2R/CF3R-MCH-
31b-H

Certificate of
Installation/Verification

Whole House Fan
Airflow and Fan
Efficacy —
Individual CFM and
Total Watts
Collection

When the CF1R-
PRF-01 indicates
compliance credit
for HERS Cool Vent
Verification, then
require one MCH-
31 for each
dwelling unit.

CF2R/CF3R-MCH-
31c-H

Certificate of
Installation/Verification

Whole House Fan
Airflow and Fan
Efficacy — Total
CFM and Individual
Watts Collection

When the CF1R-
PRF-01 indicates
compliance credit
for HERS Cool Vent
Verification, then
require one MCH-
31 for each
dwelling unit.

CF2R/CF3R-MCH-
31d-H

Certificate of
Installation/Verification

Whole House Fan
Airflow and Fan
Efficacy — Total
CFM and Watts
Collection

When the CF1R-
PRF-01 indicates
compliance credit
for HERS Cool Vent
Verification, then
require one MCH-

31 for each

dwelling unit.
CF2R/CF3R-MCH- | Certificate of Local Mechanical When the CF1R
32-H Installation/Verification | Exhaust — Kitchen | indicates

Range Hood

requirement for
Kitchen Ventilation
HERS verification
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Document
Number

Document Type

Document
Description

Document
Configuration
Rules

for the dwelling,
require one MCH-
32 per kitchen.

Note: CBECC
currently does not
have the ability to
model kitchens
therefore HERS
registry should
query the user as
to how many
kitchens are
contained within
the dwelling. Value
must be greater
than or equal to 1.

CF2R/CF3R-MCH-
33-H

Certificate of

Installation/Verification

VCHP Compliance
Credit

When the MCH-33
is required by the
MCH-01, provide
one MCH-33 for
each VCHP system
installed.

CF2R-MCH-34-E

Certificate of
Installation

Pre-Cooling
Compliance Credit

When the CF1R-
PRF indicates
compliance credit
for Pre-Cooling,
require one MCH-
34 per dwelling
unit.

CF2R-PLB-01a-E

Certificate of
Installation

Multifamily Central
Hot Water System
Distribution (Non-
HERS)

If the building type
is multifamily, and
the value for
central DHW
system distribution
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Document
Number

Document Type

Document
Description

Document
Configuration
Rules

type on the CF1R is
not N/A, then
require one CF2R-
PLB-01a for the
building.

Else, if the value
for central DHW
system distribution
type on the CF1R is
N/A, then the
CF2R-PLB-01a is
not required.

Note: The CF2R-
PLB-01 is not
applicable to single
family dwelling
units.

CF2R-PLB-01b-E

Certificate of
Installation

Multifamily Central
Hot Water System
Distribution (Non-
HERS) — NEEA
Certified Heat
Pump Water
Heater

If the building type
is multifamily, and
the value for
central DHW
system distribution
type on the CF1R is
not N/A and the
installed water
heater is a heat
pump water heater,
then require one
CF2R-PLB-01b for
the building.

Else, if the value
for central DHW
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Document
Document Document Configuration
Number Document Type Description Rules

system distribution
type on the CF1R is
N/A, then the
CF2R-PLB-01b is
not required.

Note: The CF2R-
PLB-01 is not
applicable to single
family dwelling

units.
CF2R-PLB-02a-E | Certificate of Single Dwelling If the building type
Installation Unit Hot Water is multifamily,
Distribution (Non- | require one CF2R-
HERS) PLB-02a for each

dwelling unit that
has a dedicated
water heating
system with a non-
HERS-verified
distribution type.

If the building type
is single family,
require one CF2R-
PLB-02a for the
dwelling unit if the
dwelling unit
contains a water
heating system
with a non-HERS-
verified distribution

type.

Else, if the dwelling
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Number

Document Type

Document
Description

Document
Configuration
Rules

unit does not have
a water heating
system, then a
CF2R-PLB-02a is
not required.

CF2R-PLB-02b-E

Certificate of
Installation

Single Dwelling
Unit Hot Water
Distribution (Non-
HERS) — NEEA
Certified Heat
Pump Water
Heater

If the building type
is multifamily,
require one CF2R-
PLB-02b for each
dwelling unit that
has a dedicated
water heating
system with a non-
HERS-verified
distribution type,
and the installed
heat pump water
heater is identified
as a NEEA certified
model.

If the building type
is single family,
require one CF2R-
PLB-02b for the
dwelling unit if the
dwelling unit
contains a water
heating system
with a non-HERS-
verified distribution
type, and the
installed heat pump
water heater is
identified as a
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Document
Document Document Configuration
Number Document Type Description Rules

NEEA certified

model.

Else, if the dwelling
unit does not have
a water heating
system, then a
CF2R-PLB-02b is
not required.
CF2R-PLB-03-E Certificate of Pool and Spa Prompt the user to
Installation Systems declare whether
the scope of the
project includes
installation of a
new pool or spa, or
installation of a
replacement pool
or spa component.

If the response is
yes, then require
one CF2R-PLB-03.

Else, if the
response is no,
then the CF2R-PLB-
03 is not required.
CF2R/CF3R-PLB- | Certificate of Multifamily Central | If the CF1R-PRF
21a-H Installation/Verification | Hot Water System | indicates the
Distribution (HERS) | building type is
multifamily, the
value on the CF1R
is not N/A and the
value is a HERS-
verified distribution
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Document Document Configuration
Number Document Type Description Rules

type, then require
one PLB-21a for
the building.

Else, if the value
for central DHW
system distribution
type on the CF1R is
N/A, then the PLB-
21a is not required.

Note: The PLB-21a
is not applicable to

single family

dwelling units.
CF2R/CF3R-PLB- | Certificate of Multifamily Central | If the CF1R-PRF
21b-H Installation/Verification | Hot Water System | indicates the

Distribution (HERS) | building type is

— NEEA Certified multifamily, the
Heat Pump Water | value for central
Heater DHW system
distribution type on
the CF1R is not N/A
and the value is a
HERS-verified
distribution type,
and the installed
heat pump water
heater is identified
as a NEEA certified
model, then require
one PLB-21b for
the building.

Else, if the value
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Number Document Type Description Rules

for central DHW

system distribution
type on the CF1R is
N/A, then the PLB-
21b is not required.

Note: The PLb-21b
is not applicable to

single family
dwelling units.
CF2R/CF3R-PLB- | Certificate of Single Dwelling If the building type
22a-H Installation/Verification | Unit Hot Water is multifamily,
System Distribution | require one PLB-
(HERS) 22a for each

dwelling unit that
has a water heating
system with a
HERS-verified
distribution type,
drain water heat
recovery, or
expanded-credit
compact design.

If the building type
is single family,
require one PLB-
22a for the
dwelling unit if the
dwelling unit
contains a water
heating system
with a HERS-
verified distribution
type, drain water
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Document
Document Document Configuration
Number Document Type Description Rules

heat recovery, or
expanded-credit
compact design.

Else, if the dwelling
does not have a
water heating
system, then a
PLB-22a is not

required.
CF2R/CF3R-PLB- | Certificate of Single Dwelling If the building type
22b-H Installation/Verification | Unit Hot Water is multifamily,

System Distribution | require one PLB-
(HERS) — NEEA 22b for each

Certified Heat dwelling unit that
Pump Water has a water heating
Heater system with a

HERS-verified
distribution type,
drain water heat
recovery, or
expanded-credit
compact design,
and the installed
heat pump water
heater is identified
as a NEEA certified
model.

If the building type
is single family,
require one PLB-
22b for the
dwelling unit if the
dwelling unit
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contains a water
heating system
with a HERS-
verified distribution
type, drain water
heat recovery, or
expanded-credit
compact design,
and the installed
heat pump water
heater is identified
as a NEEA certified
model. Else, if the
dwelling does not
have a water
heating system, a
PLB-22b is not

required.
CF2R-PVB-01-E Certificate of Photovoltaic (PV) If the CF1R project
Installation Systems scope is Newly
Constructed

Building, require
one PVB-01 per

building.
CF2R-PVB-02-E Certificate of Battery Storage If the CF1R-PRF-01
Installation Systems indicates
compliance credit
for “Battery

Storage System”,
or CF2R-PVB-01
indicates exception
“Batter Storage”,
require one PVB-02
per building.
CF2R-SRA-01-E Certificate of Solar Ready When the CF2R-
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Installation Buildings PVB-01 indicates
exception “No PV —
limited solar
access”, require
one SRA-01 per
building.
CF2R-SRA-02-E Certificate of Minimum Solar When CF2R-SRA-02
Installation Zone Area is required by
Worksheet CF2R-SRA-01,
require one CF2R-
SRA-02 per
building.
CF2R-STH-01-E Certificate of Solar Water When the CF1R

Installation

Heating Systems

indicates use of a
solar DHW system,
for compliance,
require one CF2R-
STH-01 for each
solar DHW system
installed in the
building.

NRCV-MCH-04a-
H

Certificate of
Verification

Nonresidential
Duct Leakage
Measurement —
Completely New
Duct System

NRCV-MCH-04c-
H

Certificate of
Verification

Nonresidential
Duct Leakage
Measurement —
Low Leakage Air
Handling Unit

NRCV-MCH-04d-
H

Certificate of
Verification

Nonresidential
Duct Leakage
Measurement —
Complete

One NRCV-MCH-04
shall be required
for each duct
system identified as
requiring duct
leakage testing on
the Certificate of
Compliance.

Alternatively, an
approved
Acceptance Test
Technician
Certification
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Document
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Replacement or
Altered Duct

System
NRCV-MCH-04e- | Certificate of Nonresidential
H Verification Duct Leakage

Measurement —

Sealing of All

Accessible Leaks
Using Smoke Test

Provider and
certified
Acceptance Test
Technician may
perform the duct
leakage verification
as provided in the
Reference
Appendices NA1.9.
The results of the
acceptance test
may be used to
satisfy the
condition of
compliance.
Systems verified
under this
procedure are not
eligible for
sampling.

NRCV-MCH-24a-
H

Certificate of
Verification

Enclosure Air

leakage Worksheet
— Single Point Test
with Manual Meter

NRCV-MCH-24b-

Certificate of

Enclosure Air

MCH-24 doc only
used if called for by
NRCV-MCH-27
docs.

Ventilation — High-
Rise Residential
Multifamily
Ventilation

H Verification Leakage

Worksheet — Single

Point Test with

Automatic Meter
NRCV-MCH-27b- | Certificate of IAQ and When building type
H Verification Mechanical is high-rise

residential, prompt
the user to declare
whether a MCH-27
is needed. If
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Ventilation — High-
Rise Residential
Multifamily
Ventilation —
Scheduled or Real-
Time Control

Document
Document Document Configuration
Number Document Type Description Rules
NRCV-MCH-27c- | Certificate of IAQ and needed, require
H Verification Mechanical one NRCV-MCH-27

per dwelling unit.

NRCV-MCH-32-H

Certificate of
Verification

Local Mechanical
Exhaust — Kitchen
Range Hood

If the building type
specified on the
NRCC is high-rise
residential, and if
the dwelling unit
has a kitchen, then
require one MCH-
32 for the dwelling
unit.

NRCV-PLB-21-H

Certificate of
Verification

Nonresidential
High-Rise
Multifamily Central
Hot Water System
Distribution (HERS)

When HERS
verification is
required by NRCC,
provide one NRCV-
PLB-21 for the
building.

NRCV-PLB-22-H

Certificate of
Verification

Nonresidential
High-Rise Single
Dwelling Unit Hot
Water System
Distribution (HERS)

When HERS
verification is
required by NRCC
provide one PLB-22
for each dwelling
unit.
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7 Group Sampling Rules for HERS Verification
Compliance

7.1 Overview

Residential HERS Verification, Testing, and Documentation Procedures are given in 2019
Reference Residential Appendix RAZ.

For newly constructed buildings, at the builder’s option, compliance with HERS field
verification and diagnostic testing (HERS verification) requirements may be demonstrated for
a group of dwelling units by performing HERS verification on a single dwelling unit sample
from a designated group of dwelling units in which the same measure(s) requiring HERS
verification has been installed in each dwelling unit in the group. If the builder elects to
demonstrate compliance utilizing group sampling, all applicable procedures described in
Reference Residential Appendix Sections RA2.6.2, RA2.6.3, and RA2.6.4 must be followed.

For alterations to existing buildings, building owners or their agents may carry out the actions
that are assigned to builders in Reference Residential Appendix Sections RA2.1 through
RA2.6. Refer to Reference Residential Appendix Section RA2.8 for installer requirements and
HERS procedures for alterations to existing buildings.

When a Third Party Quality Control Program is used, the sampling procedure utilized is
limited to sampling of a “closed” group as described in Section RA2.6.3. However, the sample
tested may be selected and field verified from within a group of up to thirty dwelling units.
Refer to Reference Residential Appendix Section RA2.7 for Third Party Quality Control
Program requirements.

7.2 General Group Sampling Rules

Group sampling rules are specified in 2019 Reference Residential Appendix RAZ. Relevant
sections from 2019 RA2.6 are copied into Section 7.2.1 below for convenience. Additional
guidance for administering group sampling processes and registering Certificate of
Verification documentation is given in Section 7.2.2.
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7.2.1 Group sampling rules specified in 2019 Residential Appendix RA2
7.2.1.1 Designation of Groups (from 2019 RA2.6.3.1)

After the initial model field verification and diagnostic testing is completed as specified in
RA2.6.2, the builder or the builder’s authorized representative shall determine a sampling
procedure to be used and shall designate the dwelling units to include in the group of
dwellings that require HERS verification. The maximum number of dwelling units allowed in a
sample group may range from five, to seven, to thirty as described in Sections RA2.6.3.3,
RA2.6.3.4, and RA2.7 respectively.

If multiple measures requiring HERS verification are installed, each dwelling unit in a
designated group shall have the same measures requiring HERS verification as the other
dwelling units in the designated group. If some dwelling units have installed a different set of
measures requiring HERS verification, those dwelling units shall be in a separate group.

If the dwelling units in a designated group have multiple measures that require HERS
verification, sample testing for individual measures may be conducted in any of the dwelling
units in the group - it is not required that all of the sample tests for all of the individual
measures be completed in the same dwelling unit. Individual measures shall be allowed to be
included in a group regardless of whether compliance requires one sample test, or if
compliance requires more than one sample test (up to 100 percent sample test rate) be
reported for such individual measures.

Dwelling units in a designated group shall all be located within the same enforcement agency
jurisdiction and subdivision or multifamily housing development. Refer also to Section RA2.8
for requirements for sample groups applicable to alterations.

If dwelling units have central forced-air space conditioning equipment that introduces outside
air into the conditioned space utilizing means that connect outside air ventilation ducts
directly to the dwelling unit’s central forced air duct system (Central Fan-Integrated
Ventilation System or CFI Ventilation System), the CFI ventilation technology shall be
considered a separate measure for HERS verification sampling purposes, and dwellings with
CFI ventilation systems shall be placed in separate groups from other dwelling units that do
not utilize CFI ventilation technology.

7.2.1.2 Group Status - "Open"” Groups and "Closed” Groups (from 2019
RA2.6.3.2)

Registration of the first Certificate of Installation, for the first dwelling in @ sample group shall
be required to “open” a new group. The date of the responsible person’s registration
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signature for the first Certificate of Installation for the group shall establish the start date for
the group. Additional dwellings may be entered into the registry and included in an “open”
group over a period of time subject to registration of the Certificate of Installation documents
to the registry for each additional dwelling. However, the group shall not remain “open” to
receive additional dwellings for a period longer than six months after the start date of the
group. A group may be “closed” at any time after the group has been “opened” at the option
of the builder or builder’s authorized representative, thus the size of a “closed” group may
range from a minimum of one dwelling to a maximum of seven dwellings. When a group
becomes classified as “closed”, no additional dwellings shall be added to the group.

7.2.1.3 Sampling of a "Closed” Group of Up to Seven Dwellings (from 2019
RA2.6.3.3)

The following criteria shall be met as prerequisite to attaining HERS verification compliance
for the group:

a. All of the dwelling units contained in the sample group have been identified. A
maximum of seven dwellings are allowed to be included in a “closed” sample group for
HERS compliance.

b. Installation of all the measures that require HERS verification has been completed in
all the dwellings that are entered in the group, and registration of the Certificates of
Installation for all the dwellings entered in the group has been completed.

c. The group has been classified as a “closed” group in the Provider Data Registry

d. At the request of the builder or the builder’s authorized representative, a HERS Rater
shall randomly select one dwelling unit from the “closed” sample group for field
verification and diagnostic testing. If the dwelling unit meets the compliance
requirements, this “tested” dwelling and also each of the other “not-tested” dwellings
in the group shall receive a registered Certificate of Verification.

7.2.1.4 Sampling of an "Open” Group of Up to Five Dwellings (from 2019
RA2.6.3.4)

The following criteria shall be met as prerequisite to attaining HERS verification compliance
for the group:

a. At least one dwelling unit from the sample group has been identified. A maximum of
five dwellings are allowed to be included in an “open” sample group for HERS
compliance.
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b. Installation of all the measures that require HERS verification shall be completed in all
the dwellings that are entered in the group, and registration of the Certificates of
Installation for all the dwellings entered in the group has been completed.

C. At the request of the builder or the builder’s authorized representative, a HERS Rater
shall randomly select one dwelling unit from those currently entered into the “open”
sample group for field verification and diagnostic testing. If the dwelling unit meets
the compliance requirements, the “tested” dwelling and also each of the other “not
tested” dwellings currently entered into the group shall receive a registered Certificate
of Verification. If less than five dwelling units have been entered into the group, the
group shall be allowed to remain “open” and eligible to receive additional dwelling
units. Dwelling units entered into the “open” group subsequent to the compliant HERS
verification of the “tested” dwelling shall also receive a registered Certificate of
Verification as a “not tested” dwelling subject to receipt of the registered Certificate of
Installation by the HERS Provider Data Registry for the dwelling. The group shall be
“closed” when it reaches the limit of five dwellings or when the six-month limit for
“open” groups has been exceeded, or when the builder requests that the group be
closed.

7.2.1.5 Additional Requirements Applicable to Group Sampling Procedures (from
2019 RA2.6.3.5)

The builder or the HERS Rater may request removal of untested dwelling units from a group
by notifying the HERS Provider prior to selection of the dwelling sample that will be tested
from an “open” or “closed” group and shall provide justification for the change. Removed
dwelling units shall be field verified and diagnostically tested individually or shall be included
in a subsequent group for sampling.

There are exceptions to the requirement to have completed Certificate of Installation data
entered into the HERS Provider Data Registry prior to selection of the dwelling unit to be
tested in a group. Some HERS measures require multiple verifications during the construction
process. A sample group is not required to be closed before HERS field verification and
diagnostic testing can begin for the following measures. For these measures the HERS Rater
is allowed to randomly select the dwelling unit to be field verified from those that are at the
proper stage of construction to enable the first of the multiple verifications to be completed.

a. Quality Installation of Insulation measure requires inspection of the air barrier
and inspection of the insulation behind tubs and showers at framing rough-in.
Verification of the wall, floor, and ceiling insulation must be completed prior to drywall
installation. Attic insulation installation may require follow-up verification.
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b. Buried Ducts measure requires verification of the duct design prior to verification of
the attic insulation.

c. Duct Surface Area requires verification of the duct design prior to installation of the
attic insulation.

The HERS Rater, with no direction from the installer or builder, shall randomly select one
dwelling unit from a “closed” sample group for field verification and diagnostic testing upon
receiving the builder’s, or builder representative’s, request for HERS verification of that
group. Alternatively, the HERS Rater shall randomly select one dwelling unit from the
dwellings currently entered into an “open” sample group upon receiving the builder’s, or
builder representative’s, request for HERS verification of that group. The HERS Rater shall
diagnostically test, and field verify the selected dwelling unit. The HERS Rater shall enter the
test and/or field verification results into the HERS Provider Data Registry regardless of
whether the results indicate a pass or fail. If the test fails, then the failure must be entered
into the Provider’s Data Registry even if the installer immediately corrects the problem. In
addition, the procedures in Section RA2.6.4 shall be followed.

If field verification and diagnostic testing determines that the requirements for compliance
are met, the HERS Rater shall enter the test results into the HERS Provider Data Registry.
Whereupon the Provider shall make available to the HERS Rater, the builder, the
enforcement agency, and other approved users of the HERS Provider Data Registry, a
registered copy of the Certificate of Verification for the “tested” dwelling, and for all other
“not tested” dwelling units entered in the group at the time of the sample test. The
registered Certificate of Verification shall report the successful diagnostic testing results and
conclusions regarding compliance for the tested dwelling unit. The registered Certificate of
Verification shall also provide:

a. Building permit number for the dwelling unit.

b. Registration Number that conforms to the numbering convention specified in
Reference Joint Appendix JA7.

c. Group Number that conforms to the humbering convention specified in Reference
Joint Appendix JA7.

d. Time and date stamp of the Provider’s issuance of the registered Certificate of
Verification.

e. Provider’s logo, water mark, or official seal.
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f. Indication that the dwelling was a “tested” dwelling or was a “not-tested” dwelling in a
sample group.

Whenever the builder changes subcontractors who are responsible for a feature that is being
diagnostically field verified and tested, the builder shall notify the HERS Rater of the
subcontractor change and terminate sampling for any affected groups. All dwelling units
utilizing features that require HERS verification for compliance that were installed by previous
subcontractors or were subject to verification and testing under the supervision of a previous
HERS Provider, for which the builder does not have a completed Certificate of Verification,
shall be individually tested or included in a separate group for sampling. Dwelling units with
installations completed by new subcontractors shall be individually tested or shall be included
in @ new sampling group.

The HERS Rater shall not notify the builder when sample testing will occur prior to the
completion of the work that is to be tested, or prior to registration of the Certificate of
Installation.

The HERS Provider shall “close” any “open” group within 6 months after the earliest
signature date shown on any Certificate of Installation for a dwelling entered in the group.
When such group closure occurs, the HERS Provider shall notify the builder that the group
has been “closed", and require that a sample dwelling shall be selected for field verification
and diagnostic testing by a HERS Rater if field verification has not yet been conducted on a
sample dwelling entered in the group.

7.2.2 Additional Guidance for Group Sampling Procedures and Documentation

7.2.2.1 Certificate of Verification Documentation for Not-tested Dwellings in a
Sample Group

When a dwelling complies with a HERS verification as one of the "not-tested" dwellings in a
sample group, a Certificate of Verification document for that feature for that dwelling should
be created that does not include actual verification results data, but only includes the
following items:

a. Certificate of Verification Header for the applicable compliance document for the
HERS verification protocol for the HERS feature that was verified in the "tested"
dwelling by the HERS Rater.

b. Certificate of Verification Footer for the applicable compliance document for the
HERS verification protocol for the HERS feature that was verified in the "tested"
dwelling by the HERS Rater.
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c. Certificate of Verification Signature block for the applicable compliance
document for the HERS verification protocol for the HERS feature that was verified in
the "tested" dwelling by the HERS Rater.

d. Water mark that indicates the dwelling passed as a "not-tested" dwelling in the
sample group.

The process used by the Data Registry for generating the Certificate of Verification document
for not-tested dwellings in a sample group should include the following:

a. Use the same URI call to the RG that is used for the tested version of the CF3R
compliance document for that feature in the sample group. When the compliance
document type is a variant series type, it is necessary to include the variant letter (e.g.
the "a" in CF3RMCH20aH) used for the tested dwelling doc. The RG uses the
docToken (e.g. CF3RMCH20aH) to pick the document header info.

b. Send XML to the RG that includes a value = "NotTested" in the signature block field
named "SampleGroupTestStatus". The RG reads the value of
<comp:responsiblePerson5_SampleGroupTestStatus>NotTested</comp:responsiblePe
rson5_SampleGroupTestStatus> and validates using the CF3RFeatureNotTested
schema (CF3RFeatureNotTestedH.xsd). There is ho need to include in the XML, any
data other than that needed for the specific project or dwelling unit name, location,
enforcement agency, and permit information that should be displayed in the header of
the completed compliance document. The remainder of the signature block and footer
data is expected to be appended/overlaid after the PDF format document has been
produced by the RG and transmitted to the Data Registry as described in Section 4.4,
with the exception that the signatures provided for the "tested" dwelling may be
automatically used for the "not-tested" dwelling(s) as well. Registration of not-tested
dwelling documents may be performed automatically in conjunction with the
registration of the tested dwelling document for the group. The documentation author
and responsible person are not required to provide additional signing actions for the
not-tested dwelling unit documents. Additionally, the Data Registry should ensure that
each dwelling document in the sample group is given a unique registration number.

7.2.2.2 Group Sampling Rules Applicable to Specific 2019 Compliance
Documents and HERS Features

Additional guidance for specific 2019 compliance documentation for group sampling, and
guidance for specific HERS verification features for group sampling is provided in Table 7-1.
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Table 7-1. Group Sampling Rules Applicable to 2019 Compliance Documents and

HERS Features

Document Document Group Sampling
Number Document Type Description Rules
CF1R-NCB-01-E Prescriptive Residential Newly sampling n/a
Certificate of Constructed
Compliance Buildings and
Additions Greater
Than 1000 ft?
(Prescriptive)
CF1R-ADD-01-E Prescriptive Residential Building | sampling n/a
Certificate of Additions less than
Compliance 1,000 ft?
(Prescriptive)
CF1R-ALT-01-E Prescriptive Residential Building | sampling n/a
Certificate of Alterations
Compliance (Prescriptive)
CF1R-ALT-02-E Prescriptive HVAC Alterations sampling n/a
Certificate of
Compliance
CF1R-ENV-02-E Prescriptive Area Weighted sampling n/a
Certificate of Average Calculation
Compliance Worksheet
CF1R-ENV-03-E Prescriptive Solar Heat Gain sampling n/a
Certificate of Coefficient (SHGC)
Compliance Worksheet
CF1R-ENV-04-E Prescriptive Cool Roof and SRI sampling n/a
Certificate of Worksheet
Compliance
CF1R-ENV-05-E Prescriptive Fenestration sampling n/a

Certificate of
Compliance

Certificate of
Compliance for
residential use of
NA-6 Fenestration U-
Value and SHGC
center of glass

119




2019 Data Registry Requirements Manual

7 Group Sampling Rules

CF1R-ENV-06-E Prescriptive Interior and Exterior | sampling n/a
Certificate of Insulation Layers
Compliance Worksheet

CF1R-PLB-01-E Prescriptive Hydronic Heating sampling n/a
Certificate of System Worksheet
Compliance

CF1R-STH-01-E Prescriptive OG 100 Solar Water | sampling n/a
Certificate of Heating System
Compliance Worksheet

(California F-Chart)

CF2R-ENV-01-E Certificate of Fenestration sampling n/a
Installation Installation

CF2R-ENV-03-E Certificate of Insulation sampling n/a
Installation Installation

CF2R-ENV-04-E Certificate of Roofing; Ventilation; | sampling n/a
Installation Cool Roofs
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CF2R/CF3R-ENV-
20a-H

Certificate of
Installation/Verificati
on

Enclosure Air
Leakage
Single-Point Test
with Manual Meter

CF2R/CF3R-ENV-
20b-H

Certificate of
Installation/Verificati
on

Enclosure Air
Leakage

Single-Point Test
with Automatic Meter

Envelope Leakage
Feature

When the CF1R-PRF
indicates
requirement for
Envelope Leakage
HERS verification for
the dwelling, then
compliance may be
demonstrated using
either one of the
applicable ENV-20
variants (a, b).

The same variant
does not need to be
used in all dwellings
in a sample group,
thus any
combination of ENV-
20 variants can be
used to qualify to be
in the same sample
group for envelope
leakage credit
features.

CF2R/CF3R-ENV-21-
H

Certificate of
Installation/Verificati
on

Quality Insulation
Installation (QII) Air
Infiltration Sealing

Framing Stage

QII Feature

There are no
sampling procedures
for multifamily
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CF2R/CF3R-ENV-22-
H

Certificate of
Installation/Verificati
on

Quality Insulation
Installation (QII)

Insulation Stage

buildings.

QII verifications are
not applicable to
individual dwelling
units in a multifamily
building.

When the CF1R
indicates HERs
verification is
required for a
multifamily building,
one ENV-21 and one
ENV-22 shall be
required for the
multifamily building.

For single family
dwellings, if the
CF1R indicates
requirement for
HERS verification of
QII, then compliance
shall be
demonstrated using
one HERS "Tested"
ENV-21 in one of the
dwellings in the
group, and one
HERS "Tested" ENV-
22 either in the same
dwelling or otherwise
in another dwelling
in same sample
group. Refer to
group sampling
procedures in
RA2.6.3.5 that allow
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HERS verification
"testing" of QII
features prior to
closing the sample
group.

CF3R-EXC-20-H

Certificate of
Verification

Existing Conditions
for performance
compliance for

as prerequisite to
registration of a
CF1R-PRF for an
altered dwelling.

HERS Verification for

alterations. Required

sampling n/a

CF2R-LTG-01-E

Certificate of
Installation

Lighting - Single
Family Dwellings

sampling n/a

CF2R-LTG-02-E

Certificate of
Installation

Dwellings

Lighting - Multifamily

sampling n/a

CF2R-MCH-01a-E

Certificate of
Installation

HVAC Systems,

Ducts and Fans

for Performance
Compliance

sampling n/a

CF2R-MCH-01b-E

Certificate of
Installation

HVAC Systems,
Ducts and Fans
for Prescriptive
Alterations

sampling n/a

CF2R-MCH-01c-E

Certificate of
Installation

HVAC Systems,
Ducts and Fans
for Prescriptive
Newly Constructed
Buildings

sampling n/a

CF2R-MCH-01d-E

Certificate of
Installation

HVAC Systems,
Ducts and Fans
for Performance
Compliance for
Additions and
Alterations, or
Addition Alone

sampling n/a

123




2019 Data Registry Requirements Manual 7 Group Sampling Rules

CF2R-MCH-02-E Certificate of Whole House Fan sampling n/a
Installation

CF2R-MCH-04-E Certificate of Evaporative Coolers | sampling n/a
Installation
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CF2R/CF3R-MCH-

Certificate of

Duct Leakage

20a-H Installation/Verificati | Measurement
on
New System
CF2R/CF3R-MCH- Certificate of Duct Leakage
20b-H Installation/Verificati | Measurement

on

Low Leakage Ducts
in Conditioned Space
Compliance Credit;

CF2R/CF3R-MCH-
20c-H

Certificate of
Installation/Verificati
on

Duct Leakage
Measurement
Low Leakage Air-
Handling Units

CF2R/CF3R-MCH-
20d-H

Certificate of
Installation/Verificati
on

Duct Leakage
Measurement
Altered (Existing)
System

Duct Leakage
Feature

When the MCH-01
indicates a MCH-20
is required for HERS
verification of duct
leakage for a ducted
indoor unit in the
dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, b, c,d, e). The
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CF2R/CF3R-MCH-
20e-H

Certificate of
Installation/Verificati
on

Duct Leakage
Measurement
Sealing of All
Accessible Leaks

same variant does
not need to be used
on all indoor units on
all systems in all
dwellings in a sample
group, thus any
combination of MCH-
20 variants can be
used to qualify the
dwelling to be in the
same sample group.
Dwellings containing
multiple split
systems that have
both ducted and
ductless indoor units
connected to a
common outdoor
unit may be included
in the same sample
group along with
systems that are
entirely ducted or
entirely ductless; and
any combination of
applicable MCH-20
variants may be used
to verify those
ducted indoor units.

If MCH-20e (smoke
test) is used for
compliance in the
dwelling, or if MCH-
20d Section C
requires use of a
smoke test for
verification of ducts
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in @ garage space in
the dwelling, then
the systems in the
dwelling that require
duct leakage
verification must be
verified by a HERS
rater; thus that
dwelling shall not be
allowed to comply as
a "not tested"
dwelling in a sample
group, and the
dwelling shall not be
allowed to be used
to represent the
"tested" dwelling for
duct leakage
compliance for the
sample group.
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CF2R/CF3R-MCH-21-
H

Certificate of
Installation/Verificati
on

Duct Location
Verification

Duct Location
Feature

When the MCH-01
indicates
requirement for
MCH-21 for HERS
verification for duct
location in the
dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
MCH-21 regardless
of which duct
location verification
protocol is reported
on the MCH-21. The
same duct location
verification protocol
does not need to be
used in all dwellings
in a sample group,
thus any
combination of MCH-
21 verifications can
be used to qualify to
be in the same
sample group.

CF2R/CF3R-MCH-
22a-H

Certificate of
Installation/Verificati
on

Forced Air System
Fan Efficacy
(Watt/cfm)

Newly Installed Non-
Zoned or Zoned
Multi-Speed
Compressor Systems

Fan Efficacy
Feature

When the MCH-01
indicates
requirement for
MCH-22 for HERS
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CF2R/CF3R-MCH-
22b-H

Certificate of
Installation/Verificati
on

Forced Air System
Fan Efficacy
(Watt/cfm)

Newly Installed
Zoned Single Speed
Compressor Systems

CF2R/CF3R-MCH-
22¢c-H

Certificate of
Installation/Verificati
on

Forced Air System
Fan Efficacy
(Watt/cfm)

Newly Installed Non-
Zoned or Zoned
Multi-Speed
Compressor Systems
with CFVCS

CF2R/CF3R-MCH-
22d-H

Certificate of
Installation/Verificati
on

Forced Air System
Fan Efficacy
(Watt/cfm)

Newly Installed
Zoned Single Speed
Compressor Systems
with CFVCS

verification for fan
efficacy in the
dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, b, ¢, d), or by use
of a MCH-28 when
indicated on the
MCH-01. The same
variant does not
need to be used in
all dwellings in a
sample group, thus
any combination of
MCH-22 variants or
MCH-28 alternatives
can be used to
qualify to be in the
same sample group
for the fan efficacy
feature.

CF2R/CF3R-MCH-
23a-H

Certificate of
Installation/Verificati
on

Forced Air System
Airflow Rate
(cfm/ton)

Single Zone Systems
or Zonally Controlled
Systems with All

Zones Calling
CF2R/CF3R-MCH- Certificate of Forced Air System
23b-H Installation/Verificati | Airflow Rate
on (cfm/ton)

Zonally Controlled
Systems in Every
Zonal Control Mode

Airflow Rate
Feature

When the MCH-01
indicates
requirement for
MCH-23 for HERS
verification for
system airflow rate
in the dwelling,
qualification for
inclusion in a sample
group may be
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CF2R/CF3R-MCH-
23c-H

Certificate of
Installation/Verificati
on

Forced Air System
Airflow Rate
Alternative
Compliance
(best-that-I-can-do)

CF2R/CF3R-MCH-
23d-H

Certificate of
Installation/Verificati
on

Forced Air System
Airflow Rate
Measurement Only
(CFM)

Single Zone Systems
or Zonally Controlled
Systems with All
Zones Calling

CF2R/CF3R-MCH-
23e-H

Certificate of
Installation/Verificati
on

Forced Air System
Airflow Rate Newly
Installed Non-Zoned
or Zoned Multi-
Speed Compressor
with CFVCS

demonstrated using
any one of the
applicable variants
(a, b, c e f), orby
use of a MCH-28
when indicated on
the MCH-01. The
same MCH-23
variant does not
need to be used in
all dwellings in a
sample group, thus
any combination of
MCH-23 variants or
MCH-28 alternatives
can be used to
qualify to be in the
same sample group
for the airflow rate
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CF2R/CF3R-MCH-
23f-H

Certificate of
Installation/Verificati
on

Forced Air System
Airflow Rate Newly
Installed Zoned
Single Speed
Compressor Systems
with CFVCS

verification feature.

When MCH-23c is
used for compliance,
the MCH-23-
documented dwelling
shall be verified by a
HERS Rater (cannot
comply as "not
tested" dwelling in a
sample group),
additionally the
MCH-23c-
documented dwelling
cannot be used to
represent the
"tested" dwelling for
airflow rate
compliance for the
sample group.

A MCH-23d doc shall
not be used for
determining dwelling
qualification for
HERS Sample
groups.

CF2R/CF3R-MCH-
24a-H

Certificate of
Installation/Verificati
on

Enclosure Air
Leakage Worksheet
Single-Point Test
with Manual Meter

MCH-24 does not
document an
applicable sampling
feature by itself
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CF2R/CF3R-MCH-
24b-H

Certificate of
Installation/Verificati
on

Enclosure Air
Leakage Worksheet
Single-Point Test
with Automatic Meter

(MCH-24 is used for
completing some
MCH-27 docs). A
MCH-24 doc shall not
be used for
determining dwelling
qualification for

HERS Sample

groups.
CF2R/CF3R-MCH- Certificate of Refrigerant Charge Refrigerant
25a-H Installation/Verificati | Verification Charge Feature

on

Superheat Method
(Standard Charge

Procedure)
CF2R/CF3R-MCH- Certificate of Refrigerant Charge
25b-H Installation/Verificati | Verification

on

Subcooling Method

(Standard Charge
Procedure)
CF2R/CF3R-MCH- Certificate of Refrigerant Charge
25c-H Installation/Verificati | Verification
on Weigh-in Charging
Procedure
CF2R/CF3R-MCH- Certificate of Refrigerant Charge

25d-H

Installation/Verificati
on

Verification - Fault
Indicator Display
(FID)

(embedded in the
CF2R MCH-25a,b,e)
(standalone CF3R-

MCH-25d)
CF2R/CF3R-MCH- Certificate of Refrigerant Charge
25e-H Installation/Verificati | Verification
on Winter Setup
CF2R-MCH-25f-E Certificate of Refrigerant Charge
Installation Verification -
Packaged System
Manufacturer

When the MCH-01
indicates
requirement for
MCH-25 for HERS
verification for
Refrigerant Charge
verification for the
dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, b, c d, e f). The
same variant does
not need to be used
in all dwellings in a
sample group, thus
any combination of
MCH-25 variants can
be used to qualify to
be in the same
sample group.

When CF2R-MCH-
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Refrigerant Charge 25c is used for

Certification installation
(CF2R only for the f | compliance, the
variant) MCH-25-documented

dwelling shall be
verified by a HERS
Rater (cannot
comply as "not
tested" dwelling in a
sample group),
additionally the
installer's MCH-25c¢-
documented dwelling
cannot be used to
represent the
"tested" dwelling for
Refrigerant Charge
compliance for the
sample group.

When MCH-25f is
used by the installer,
there is no required
HERS verification for
the system. These
systems are eligible
to be included in a
sample group for
Refrigerant Charge
verification features,
but these systems
cannot be used to
represent the
"tested" dwelling for
Refrigerant Charge
compliance for the
sample group.
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CF2R/CF3R-MCH-26-
H

Certificate of
Installation/Verificati
on

Rated Space
Conditioning System
Equipment
Verification

Rated Space
Conditioning
System Feature

When the MCH-01
indicates
requirement for
MCH-26 for HERS
verification of space
conditioning systems
in the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
MCH-26 regardless
of which rating
verification protocol
is reported on the
MCH-26. The same
space conditioning
system equipment
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of MCH-
26 verifications can
be used to qualify to
be in the same
sample group.

CF2R/CF3R-MCH-
27a-H

Certificate of
Installation/Verificati
on

IAQ and Mechanical
Ventilation

Single Family
Attached/Detached
Ventilation

IAQ Mechanical
Ventilation
Feature

When MCH-27 for
HERS verification for
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CF2R/CF3R-MCH-

Certificate of

IAQ and Mechanical

27b-H Installation/Verificati | Ventilation
on
Multifamily
Ventilation
CF2R/CF3R-MCH- Certificate of IAQ and Mechanical
27c-H Installation/Verificati | Ventilation

on

Single Family and

Multifamily —
Scheduled and Real-
Time Control
CF2R-MCH-27d-H Certificate of IAQ and Mechanical
Installation Ventilation

Non-Dwelling Unit

Mechanical
Ventilation Airflow
Rate is required for
the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, b, ¢, d). The
same variant does
not need to be used
in all dwellings in a
sample group, thus
any combination of
MCH-27 variants can
be used to qualify to
be in the same
sample group

135




2019 Data Registry Requirements Manual

7 Group Sampling Rules

CF2R/CF3R-MCH-28-
H

Certificate of
Installation/Verificati
on

Return Duct And
Filter Grille Design
According to Tables
150.0-Bor C

Return Duct
Design Alternative
to Airflow Rate
and Fan Efficacy
Verification

If specified on MCH-
01, @ MCH-28 shall
be used as an
alternative to
compliance with
airflow rate (MCH-
23) and fan efficacy
(MCH-22) HERS
features, thus the
system qualifies for
inclusion in a sample
group for airflow rate
and Fan Efficacy
Features.
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CF2R/CF3R-MCH-29-
H

Certificate of
Installation/Verificati
on

Supply Duct Surface
Area and R-Value;
Buried Ducts; Deeply
Buried Ducts

Duct Design
Features

If the MCH-01
specifies requirement
for MCH-29 for HERS
verification for Duct
Surface Area and R-
Value and Buried or
Deeply Buried Ducts
Features in the
dwelling, then
qualification for
inclusion in a sample
group may be
demonstrated using
MCH-29 regardless
of which verification
protocol is reported
on the MCH-29. The
same duct
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of MCH-
29 verifications can
be used to qualify to
be in the same
sample group.
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CF2R/CF3R-MCH-30-
H

Certificate of
Installation/Verificati
on

Central Fan
Ventilation Cooling
Systems (CFVCS)
compliance credit

CFVCS Feature

If the MCH-01
specifies requirement
for MCH-30 for
verification of central
fan ventilation
cooling systems
(CFVCS) in the
dwelling, then
qualification for
inclusion in a sample
group may be
demonstrated using
MCH-30 regardless
of which type of
CFVCS is
documented on the
MCH-30. The same
CFVCS verification
protocol do not need
to be used on all
systems in all
dwellings in a sample
group, thus any
combination of MCH-
30 verifications can
be used to qualify to
be in the same
sample group.

CF2R/CF3R-MCH-
31a-H

Certificate of
Installation/Verificati
on

HERS verified WHF
with individual CFM
and Watts collection

CF2R/CF3R-MCH-
31b-H

Certificate of
Installation/Verificati
on

HERS verified WHF
with total CFM and
individual Watts
collection

Whole House Fan
(WHF) Airflow and
Fan Efficacy

If MCH-31 for HERS
verification for WHF
verification is
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CF2R/CF3R-MCH-
31c-H

Certificate of
Installation/Verificati
on

HERS verified WHF
with individual CFM
and total Watts
collection

CF2R/CF3R-MCH-
31d-H

Certificate of
Installation/Verificati
on

HERS verified WHF
with total CFM and
Watts collection

required for the
dwelling, then
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, b, ¢, d). The
same variant does
not need to be used
in all dwellings in a
sample group, thus
any combination of
MCH-31 variants can
be used to qualify to
be in the same
sample group

CF2R/CF3R-MCH-32-
H

Certificate of
Installation/Verificati
on

Local Mechanical
Exhaust

Kitchen Range
Hood Verification

If HERS verification
of the kitchen range
hood is required for
the dwelling, then
the MCH-32 may be
used as qualification
for inclusion in a
sample group.
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CF2R/CF3R-MCH-33-
H

Certificate of
Installation/Verificati
on

VCHP Compliance
Credit

VCHP Feature

If the MCH-01
indicates
requirement for
MCH-33 for HERS
verification of
variable capacity
heat pump (VCHP)
system in the
dwelling, then
qualification for
inclusion in a sample
group may be
demonstrated using
a MCH-33 regardless
of which VCHP
system type (ducted,
ductless,
ducted+ductless,
non-continuous fan,
continuous fan) is
documented on the
MCH-33. The same
combination of MCH-
33 compliance
protocols do not
need to be used for
all MCH-33-
documented systems
in all dwelling units
in @ sample group,
thus any
combination of MCH-
33 verifications can
be used to qualify to
be in the same
sample group with
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other MCH-33-

documented
systems.
CF2R-MCH-34-E Certificate of Pre-Cooling Credit sampling n/a
Installation
CF2R-PLB-01a-E Certificate of Multifamily Central sampling n/a
Installation Hot Water System
Distribution - Non-
HERS
CF2R-PLB-01b-E Certificate of NEEA Certified Heat | sampling n/a
Installation Pump Water Heater
Multifamily Central
Hot Water System
Distribution - Non-
HERS
CF2R-PLB-02a-E Certificate of Single Dwelling Unit | sampling n/a
Installation Hot Water System
Distribution - Non-
HERS
CF2R-PLB-02b-E Certificate of NEEA Certified Heat | sampling n/a
Installation Pump Water Heater
Single Dwelling Unit
Hot Water System
Distribution - Non-
HERS
CF2R-PLB-03-E Certificate of Pool and Spa sampling n/a
Installation Systems
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CF2R/CF3R-PLB-21a-
H

Certificate of
Installation/Verificati
on

HERS - Multifamily
Central Hot Water
System Distribution
Multiple Recirculation
Loop Design for
DHW Systems
Serving Multiple
Dwelling Units

Multifamily DHW
Feature

When the CF1R
indicates
requirement for
HERS verification for
multifamily DHW in
the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
PLB-21a regardless
of which verification
protocol is reported
on the PLB-21a. The
same DHW
verification protocol
does not need to be
used in all dwellings
in a sample group,
thus any
combination of PLB-
21a verifications can
be used to qualify to
be in the same
sample group.
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CF2R/CF3R-PLB-21b-
H

Certificate of
Installation/Verificati
on

HERS - NEEA
Certified Heat Pump
Water Multifamily
Central Hot Water
System Distribution
Multiple Recirculation
Loop Design for
DHW Systems
Serving Multiple
Dwelling Units

Multifamily DHW
Feature

When the CF1R
indicates
requirement for
HERS verification for
multifamily DHW in
the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
PLB-21b regardless
of which verification
protocol is reported
on the PLB-21b. The
same DHW
verification protocol
does not need to be
used in all dwellings
in a sample group,
thus any
combination of PLB-
21b verifications can
be used to qualify to
be in the same
sample group.
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CF2R/CF3R-PLB-22a-
H

Certificate of
Installation/Verificati
on

HERS - Single
Dwelling Unit Hot
Water System
Distribution

SFD DHW Feature

When the CF1R
indicates
requirement for
HERS verification for
single family dwelling
DHW feature,
qualification for
inclusion in a sample
group may be
demonstrated using
PLB-22a regardless
of which verification
protocol is reported
on the PLB-22a. The
same DHW
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of PLB-
22a verifications can
be used to qualify to
be in the same
sample group.

144




2019 Data Registry Requirements Manual

7 Group Sampling Rules

CF2R/CF3R-PLB-22b-
H

Certificate of
Installation/Verificati
on

HERS - NEEA
Certified Heat Pump
Water Single
Dwelling Unit Hot
Water System
Distribution

SFD DHW Feature

When the CF1R
indicates
requirement for
HERS verification for
single family dwelling
DHW feature,
qualification for
inclusion in a sample
group may be
demonstrated using
PLB-22b regardless
of which verification
protocol is reported
on the PLB-22b. The
same DHW
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of PLB-
22b verifications can
be used to qualify to
be in the same
sample group.

CF2R-PVB-01a-E Certificate of Photovoltaic Systems | sampling n/a
Installation

CF2R-PVB-02-E Certificate of Battery Storage sampling n/a
Installation Systems

CF2R-SRA-01-E Certificate of Solar Ready sampling n/a
Installation Buildings

CF2R-SRA-02-E Certificate of Minimum Solar Zone | sampling n/a
Installation Area Worksheet

CF2R-STH-01-E Certificate of Solar Water Heating | sampling n/a
Installation Systems
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NRCV-MCH-04a-H Certificate of Nonresidential Duct
Verification Leakage
Measurement
New System
NRCV-MCH-04c-H Certificate of Nonresidential Duct
Verification Leakage
Measurement

Low Leakage Air-
Handling Units

NRCV-MCH-04d-H

Certificate of
Verification

Nonresidential Duct
Leakage
Measurement
Altered (Existing)
System

NRCV-MCH-04e-H

Certificate of
Verification

Nonresidential Duct
Leakage
Measurement
Sealing of All
Accessible Leaks

Nonresidential
Duct Leakage
Feature

When the NRCC
requires HERS
verification of duct
leakage for system
compliance,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(a, ¢, d, e). The
same variant does
not need to be used
in all buildings in a
sample group, thus
any combination of
NRCV-MCH-04
variants can be used
to qualify to be in
the same sample
group.

When NRCV-MCH-
04e is used for
compliance, the
NRCV-MCH-04-
documented system
shall be verified by a
HERS Rater (cannot
comply as a "not
tested" system in a
sample group),
additionally the
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NRCV-MCH-04e-
documented system
cannot be used to
represent the
"tested" system for
duct leakage
compliance for the
sample group.

NRCV-MCH-24a-H

Certificate of
Verification

Enclosure Air
Leakage Worksheet
— Single Point Test
with Manual Meter

NRCV-MCH-24b-H

Certificate of
Verification

Enclosure Air
Leakage Worksheet
— Single Point Test
with Automatic Meter

MCH-24 does not
document an
applicable sampling
feature by itself
(MCH-24 is used for
completing some
MCH-27 docs). A
MCH-24 doc shall not
be used for
determining dwelling
qualification for
HERS Sample
groups.
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NRCV-MCH-27b-H

Certificate of
Verification

IAQ and Mechanical
Ventilation — High
Rise Residential

NRCV-MCH-27c-H

Certificate of
Verification

IAQ and Mechanical
Ventilation — High
Rise Residential

Scheduled and Real
Time Controls

IAQ Mechanical
Ventilation
Feature

When MCH-27 for
HERS verification for
Mechanical
Ventilation Airflow
Rate is required for
the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
any one of the
applicable variants
(b, c). The same
variant does not
need to be used in
all dwellings in a
sample group, thus
any combination of
MCH-27 variants can
be used to qualify to
be in the same
sample group.

NRCV-MCH-32-H

Certificate of
Verification

Local Mechanical
Exhaust

Kitchen Range
Hood Verification

If HERS verification
of the kitchen range
hood is required for
the dwelling, then
the MCH-32 may be
used as qualification
for inclusion in a
sample group.
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NRCV-PLB-21-H

Certificate of
Verification

Nonresidential HERS
- High Rise
Multifamily Central
Hot Water System
Distribution

Multiple Recirculation
Loop Design for
DHW Systems
Serving Multiple
Dwelling Units

Nonresidential
Multifamily DHW
Feature

When the NRCC
indicates
requirement for
HERS verification for
multifamily DHW in
the dwelling,
qualification for
inclusion in a sample
group may be
demonstrated using
PLB-21 regardless of
which verification
protocol is reported
on the PLB-21. The
same DHW
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of PLB-
21 verifications can
be used to qualify to
be in the same
sample group.

NRCV-PLB-22-H

Certificate of
Verification

Nonresidential HERS
- High Rise Single
Dwelling Unit Hot
Water System
Distribution

Nonresidential
SFD DHW Feature

When the NRCC
indicates
requirement for
HERS verification for
single family dwelling
DHW feature,
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qualification for
inclusion in a sample
group may be
demonstrated using
PLB-22 regardless of
which verification
protocol is reported
on the PLB-22. The
same DHW
verification protocol
does not need to be
used in all dwellings
in @ sample group,
thus any
combination of PLB-
22 verifications can
be used to qualify to
be in the same
sample group.
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Appendix A

Compliance Document Design Files: Graphical Layouts,
User Instructions, Data Field definitions, and
Calculations

Note: At the end of Appendix A the contents of 2019-CF2R-MCH-01b-
SpaceConditioningSystem-PrescriptiveAlterations.docx (prescriptive alterations to space
conditioning systems) is displayed for information purposes only. For information for
implementation of the MCH-01b document design, refer to the current version of the file
maintained in the applicable Energy Commission document design file repository at the
following URL.

https://github.com/california-energy-commission/2019-HERS-Documents-
Schema/tree/master/CEC-Documents

2019-CF1R-ADD-01-E-PrescriptiveAdditionsBuilding.docx
2019-CF1R-ALT-01-E-PrescriptiveAlterationsBuilding.docx
2019-CF1R-ALT-02-E-PrescriptiveAlterationsHVAC.docx
2019-CF1R-ENV-02-E-AreaWeightedAverageWorkSheet.docx
2019-CF1R-ENV-03-E-ShgcWorkSheet.docx
2019-CF1R-ENV-04-E-CoolRoofAndSRIWorksheet.docx
2019-CF1R-ENV-05-E-AlternativeDefaultFenestrationProcedure.docx
2019-CF1R-ENV-06-E-InteriorExteriorInsulationWorksheet.docx
2019-CF1R-NCB-01-E-PrescriptiveNewlyConstructedBuilding.docx
2019-CF1R-PLB-01-E-HydronicHeatingSystemWorksheet.docx
2019-CF1R-STH-01-E-OG100 Solar Water Heating Systems Worksheet.docx
2019-CF2R-ENV-01-FenestrationInstallation.docx
2019-CF2R-ENV-03-InsulationInstallation.docx
2019-CF2R-ENV-04-Roofing-RadiantBarrier.docx
2019-CF2R-ENV-20a-EnclosueAirLeakage-SinglePointTest-Manual Meter.docx
2019-CF2R-ENV-20b-EnclosureAirLeakage-SinglePointTest-Automatic Meter.docx
2019-CF2R-ENV-21-HERS-QII-FramingStage.docx
2019-CF2R-ENV-22-HERS-QII-InsulationStage.docx
2019-CF2R-LTG-01-E-Lighting—SingleFamilyDwellings.docx
2019-CF2R-LTG-02-E-Lighting—MultiFamilyDwellings.docx
2019-CF2R-MCH-01a-SpaceConditioningSystem-Performance.docx
2019-CF2R-MCH-01b-SpaceConditioningSystem-PrescriptiveAlterations.docx
2019-CF2R-MCH-01c-SpaceConditioningSystem-PrescriptiveNCB.docx
2019-CF2R-MCH-01d-SpaceConditioningSystem-Performance-E+A+A.docx
2019-CF2R-MCH-02-WholeHouseFan.docx
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2019-CF2R-MCH-04-EvaporativeCoolers.docx
2019-CF2R-MCH-20a-DuctlLeakageTest-NewConst.docx
2019-CF2R-MCH-20b-DuctlLeakage-LLDCS.docx
2019-CF2R-MCH-20c-DuctlLeakage-LLAHU.docx
2019-CF2R-MCH-20d-DuctlLeakageTest-ExistingConst.docx
2019-CF2R-MCH-20e-DuctleakageTest-SealingAccesibleLeaks.docx
2019-CF2R-MCH-21-DuctLocation.docx
2019-CF2R-MCH-22a-FanEfficacy-AllZonesCallingOnly.docx
2019-CF2R-MCH-22b-FanEfficacy-EveryZonalControlMode.docx
2019-CF2R-MCH-22c-FanEfficacy-AllZonesCallingOnly-WithCFVCS.docx
2019-CF2R-MCH-22d-FanEfficacy-EveryZonalControlMode-WithCFVCS.docx
2019-CF2R-MCH-23a-AirflowRate-AllZonesCallingOnly.docx
2019-CF2R-MCH-23b-AirflowRate-EveryZonalControlMode.docx
2019-CF2R-MCH-23c-AirflowRate-BestThatIcanDo.docx
2019-CF2R-MCH-23d-AirflowRate-MeasurementOnly-AllZonesCallingOnly.docx
2019-CF2R-MCH-23e-AirflowRate-AllZonesCallingOnly-WithCFVCS.docx
2019-CF2R-MCH-23f-AirflowRate-EveryZonalControlMode-WithCFVCS.docx
2019-CF2R-MCH-24a-EnclosureAirLeakageWorksheet-SinglePointTest-Manual Meter.docx
2019-CF2R-MCH-24b-EnclosureAirLeakageWorksheet-SinglePointTest-Automatic Meter.docx
2019-CF2R-MCH-25a-RefrigerantCharge-Superheat.docx
2019-CF2R-MCH-25b-RefrigerantCharge-Subcooling.docx
2019-CF2R-MCH-25c-RefrigerantCharge-WeighInObservation.docx
2019-CF2R-MCH-25e-RefrigerantCharge-WinterSetup.docx
2019-CF2R-MCH-25f-RefrigerantCharge-PackagedSystemManufacturerCert.docx
2019-CF2R-MCH-26-RatedSystemVerification.docx
2019-CF2R-MCH-27a-SingleFamilyAttachedDetachedVentilation.docx
2019-CF2R-MCH-27b-Multifamily.docx
2019-CF2R-MCH-27c-SinglefamilyMultifamilyScheduledandRealTimeControl.docx
2019-CF2R-MCH-27d-NondwellingUnit.docx
2019-CF2R-MCH-28-ReturnDuctAndFilterGrilleDesign-Table150.0-BorC.docx
2019-CF2R-MCH-29-SupplyDuctSurfaceAreaBuriedDucts.docx
2019-CF2R-MCH-30-VentilationCooling.docx
2019-CF2R-MCH-31a-H-WholeHouseFanHERS-AirflowandWattsperWHF.docx
2019-CF2R-MCH-31b-H-WholeHouseFanHERS-AirflowperWHFandTotalWatts.docx
2019-CF2R-MCH-31c-H-WholeHouseFanHERS-TotalAirflowandWattsperWHF.docx
2019-CF2R-MCH-31d-H-WholeHouseFanHERS-TotalAirflowandWatts.docx
2019-CF2R-MCH-32-KitchenVentilation.docx
2019-CF2R-MCH-33-VchpComplianceCredit.docx
2019-CF2R-MCH-34-Pre-Cooling.docx
2019-CF2R-PLB-02a-NonHERS-SingleDwellingUnitHotWaterSystemDistribution.docx
2019-CF2R-PLB-02b-NonHERS-SingleDwellingDistNEEA.docx
2019-CF2R-PLB-03-PoolAndSpaHeatingSystems.docx
2019-CF2R-PLB-21a-HERS-MultifamilyCentralHotWaterSystemDistribution.docx
2019-CF2R-PLB-21b-HERS-MultifamilyCentralDistNEEA.docx
2019-CF2R-PLB-22a-HERS-SingleDwellingUnitHotWaterSystemDistribution.docx
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2019-CF2R-PLB-22b-HERS-SingleDwellingDistNEEA.docx
2019-CF2R-PVB-01-E-PV Systems.docx
2019-CF2R-PVB-02-E-BatteryStorageSystems.docx
2019-CF2R-SRA-01-E-SolarReadyBuildings.docx
2019-CF2R-SRA-02-E-MinimumSolarZoneAreaWorksheet.docx
2019-CF2R-STH-01-SolarWaterHeatingSystems.docx
2019-CF3R-ENV-20a-EnclosureAirLeakage-SinglePointTest-Manual Meter.docx
2019-CF3R-ENV-20b-EnclosureAirLeakage-SinglePointTest-Automatic Meter.docx
2019-CF3R-ENV-21-HERS-QII-FramingStage.docx
2019-CF3R-ENV-22-HERS-QII-InsulationStage.docx
2019-CF3R-EXC-20-HERS-VerificationOfExistingConditionsForAlterations.docx
2019-CF3R-MCH-20a-DuctlLeakageTest-NewConst.docx
2019-CF3R-MCH-20b-DuctlLeakage-LLDCS.docx
2019-CF3R-MCH-20c-DuctLeakage-LLAHU.docx
2019-CF3R-MCH-20d-DuctlLeakageTest-ExistingConst.docx
2019-CF3R-MCH-20e-DuctleakageTest-SealingAccesibleLeaks.docx
2019-CF3R-MCH-21-DuctLocation.docx
2019-CF3R-MCH-22a-FanEfficacy-AllZonesCallingOnly.docx
2019-CF3R-MCH-22b-FanEfficacy-EveryZonalControlMode.docx
2019-CF3R-MCH-22c-FanEfficacy-AllZonesCallingOnly-WithCFVCS.docx
2019-CF3R-MCH-22d-FanEfficacy-EveryZonalControlMode-WithCFVCS.docx
2019-CF3R-MCH-23a-AirflowRate-AllZonesCallingOnly.docx
2019-CF3R-MCH-23b-AirflowRate-EveryZonalControlMode.docx
2019-CF3R-MCH-23c-AirflowRate-BestThatIcanDo.docx
2019-CF3R-MCH-23d-AirflowRate-MeasurementOnly-AllZonesCallingOnly.docx
2019-CF3R-MCH-23e-AirflowRate-AllZonesCallingOnly-WithCFVCS.docx
2019-CF3R-MCH-23f-AirflowRate-EveryZonalControlMode-WithCFVCS.docx
2019-CF3R-MCH-24a-EnclosureAirLeakageWorksheet-SinglePointTest-Manual Meter.docx
2019-CF3R-MCH-24b-EnclosureAirLeakageWorksheet-SinglePointTest-Automatic Meter.docx
2019-CF3R-MCH-25a-RefrigerantCharge-Superheat.docx
2019-CF3R-MCH-25b-RefrigerantCharge-Subcooling.docx
2019-CF3R-MCH-25c-RefrigerantCharge-Weighin.docx
2019-CF3R-MCH-25d-RefrigerantCharge-FID.docx
2019-CF3R-MCH-25e-RefrigerantCharge-WinterSetUp.docx
2019-CF3R-MCH-26-RatedSystemVerification.docx
2019-CF3R-MCH-27a-ContinuousMechVent-FanVentRateMethod.docx
2019-CF3R-MCH-27b-ContinuousMechVent-TotalVentRateMethod.docx
2019-CF3R-MCH-27c-SinglefamilyMultifamilyScheduledandRealTimeControl.docx
2019-CF3R-MCH-28-ReturnDuctAndFilterGrilleDesign-Table150.0-BorC.docx
2019-CF3R-MCH-29-SupplyDuctSurfaceAreaBuriedDucts.docx
2019-CF3R-MCH-30-VentilationCooling.docx
2019-CF3R-MCH-31a-H-WholeHouseFanHERS-AirflowandWattsperWHF.docx
2019-CF3R-MCH-31b-H-WholeHouseFanHERS-AirflowperWHFandTotalWatts.docx
2019-CF3R-MCH-31c-H-WholeHouseFanHERS-TotalAirflowandWattsperWHF.docx
2019-CF3R-MCH-31d-H-WholeHouseFanHERS-TotalAirflowandWatts.docx
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2019-CF3R-MCH-32-KitchenVentilation.docx
2019-CF3R-MCH-33-VchpComplianceCredit.docx
2019-CF3R-PLB-21b-HERS-MultifamilyCentralDistNEEA.docx
2019-CF3R-PLB-22a-HERS-SingleDwellingUnitHotWaterSystemDistribution.docx
2019-CF3R-PLB-22b-NonHERS-SingleDwellingDistNEEA.docx
2019-NRCV-MCH-04a-DuctlLeakageTest-NewConst.docx
2019-NRCV-MCH-04c-DuctLeakage-LLAHU.docx
2019-NRCV-MCH-04d-DuctlLeakageTest-ExistingConst.docx
2019-NRCV-MCH-04e-DuctleakageTest-SealingAccesibleLeaks.docx
2019-NRCV-MCH-24a-EnclosureAirLeakageWorksheet-SinglePointTest-ManualMeter.docx
2019-NRCV-MCH-24b-EnclosureAirLeakageWorksheet-SinglePointTest-AutomaticMeter.docx
2019-NRCV-MCH-27b-HighriseResidential.docx
2019-NRCV-MCH-27c-HighriseResidentialScheduledReal TimeControl.docx
2019-NRCV-MCH-32-LocalMechanicalExhaust.docx
2019-NRCV-PLB-21-HERS-HighRiseMultifamilyCentralHotWaterSystemDistribution.docx
2019-NRCV-PLB-22-HERS-HighRiseSingleDwellingUnitHotWaterSystemDistribution.docx
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The contents of the file named 2019-CF2R-MCH-01b-SpaceConditioningSystem-

PrescriptiveAlterations.docx follows.

STATE OF CALIFORMLA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS

CALIFORMIA ENERGY COMMISSION E

CEC-CFIR-MCH-01-H (Ravised 01/13)
CERTIFICATE OF INSTALLATION CF2R-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 1of 7)
Frefect Hame Erforcement dgmrey Trh Mo
Dl Al =3 Tp Code
A. General Information
01 | Dwelling Unit Name 02| climate Zone
g3 | Dwelling Unit Total conditioned Floor pa| Mumber of Space conditioning Systems in this
area (ftf) Dwelling Unit
05 | certificate of Compliance Type 06| Method Used to Calculate HvAC Loads
Caloulated Dwelling Unit Sensible h N . .
o7 caoling Load (Btu/h) 08| calculated Dwelling Unit Heating Load (Btu/h)
oa | Dwelling Unit Number of Badrooms
| MCH-01b - Space Conditioning Systems Ducts and Fans - Prescriptive Alterations
B. Space Conditioning [5C) System Information
01 02 03 04 03 O 07 OB o9 10
Installing a
SC System 5C System CFa served by Is the 5C system refrigerant Installing new Installing more Installing nstalling
IDy/Name from Description of this 5C System a ducted containing SC System than 40 feet of entirely new entirely new sC
CF1R Area Served [Ft2): system? component? components? ducts? duct system? gystem? Alteration Type
Notes:

Registration Number:

ca Building Energy Efficiency Standards - 2019 Residential Compliance

Registration Date/Time:

HERS Provider:

January 2018
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STATE OF CALIFORNLA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS @
CALIFORNIA ENERGY COMMISSION

CEC-CFZR-MICH-01-H (Reulsed 01/15)
CERTIFICATE OF INSTALLATION CF2ZR-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 2 of 7)

Preject Rame: Enforcement Ageney: Permi Numbser
Dl Ak =3 Tiptode
€. Space Conditioning (SC) System Alterations Compliance Information
o1 0z 03 04 035 06 a7 [ [ pl] 11 12 13 14
Mumben
of
Ducted
Indoor
Units Central
connect Fan
Number of ed to ntegrated
=, i |
SC Jys.te!'n _ Heating ) Caoling ) ndoor Units the . ) Il'.jFI,.
SCSystem | Descriptio Heating Alrered Heating IMimimum Cooling Alrered Coaling Mmimum Required | Connectedto | System's | Ventilation
ID/Name n of Area System Heating Efficiency Efficiency System cooling Efficiency Efficiency | Thermostat | the System's | Outdoor System
fram CF1R served Type Compaenant Type Value Type Components Type Value Type Qutdoor Unit Unit Status
Hotes:
. Installed Heating Equipment Information
01 02 03 04 03 04 o7 08
5C System SC System Heating Heating Rated Heating
IDyName from Description of Efficiency Efficiency Capacity, Output
CF1R Area Served Type value Haating Unit Manufacturer Heating Unit Modal Number Heating Wnit Serial Numbear (Btu/h)
Notes:

E. Installed Cooling Equipment Information:

01 oz 03 04 05 06 o7 08 o8
System Ceeling
Capacity at Condenser
5C System 5C System Condenser or Package Design Mominal
10/Name from Dascription of Codling Eficiency | Cooling Efficiency condenser or Package condenser or Package uUnit conditions capacity
CF1R Area Served Type Value Unit Manufacturer Unit Model Number Serial Numbzr [Btu/h) [tan]
Motes:
Registration Number: Registration Date,Time: HERS Praovider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance January 2018
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STATE OF CALIFDRMIA
SPACE CONDITIONING SYSTEMS DUCTS AND FANS @
CEC-CF2R-MCH-01-H (Revised 01/15) CALIFCRNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CF2R-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 3 of 7)
Frofect Kame: Enforcement Agency: Permi Number
e E— (3 Tp Cade
F. Altered Space Conditioning System Duct Infermation [<75% of duct system is altered; or duct system is not altered
01 02 03 04 05 06 o7 08 o] 10 11 12
Indoor Unit Can Approved
SC System Mame or Was Any Airflow Indoar Unit
5C System | Description | Description New Installed New | Installed New | Installed New | Imstalled New Exemption Protocols be Nominal
ID/Mame of area of area Ducting Required New Supply Duct Supply Duct Return Duct Return Duct from Min used to test cooling
from CF1R Served Served Installed? Duct R-Value Location R-Value Location R-Value R-Value this System? | Capacity (ton)
Notes:
G, Installed Mew or Complete Replacement Duct System information
o1 0z 03 04 05 06 o7 03 03 10 11 1z 13 12 15
can
Indoar Method of Number can approved
SC Unit compliance of Air Approved Fan Indoor
sC System Mame or Indoar MNew or New or with airflow Filtar Airflow Efficacy Unit
System Descripti | Descripti Unit Required Replaced Replaced | Exemptio and Fan Devices Protocols Protocol Nominal
I0/Namea on of on of Total New Supphy Supply Return Retumn n from Efficacy an beusedto | beusedto Cooling
from Area Area Duct Duct Duct Duct Duct Duct Min Req'sin Indoor test this test this Capacity
CF1R Served served Length R-valua Location R-valua Location R-walua R-Value 150.0{m)13 Unit System? System? (ton)
MNotes:
Registration Number: Registration Date,/ Time: HERS Provider:
January 2018

CA Building Energy Efficiency Standards - 2015 Residential Compliance




2019 Data Registry Requirements Manual Appendix A

STATE OF CALIFDRNIA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS @
CEC-CF2R-MCH-01-H (Rewised 01M5) CALIFCRHIA ENERGY COMMSSION
CERTIFICATE OF INSTALLATION CFZR-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 4of7)
Froject Name: Enforcement Agency: PermiE Mumber
Ep T E— =S Tiptede

H. Installed Air Filter Device Information
Mandatery requirements for air filter devices are specified Section 150.0({m)12. The installer shall place a sticker in or near the filter grille displaying the filter grille/rack design airflow rate and
the maximum allowed clean filter prassure drop at the design airflow rate. This will inform the occupant of the airflow vs pressure drop performance required for replacemant air filters.

o1 o2 o3 o4 a5 06 o7 5] o] 10 11 1z 13
Design Dasign

Indaor Unit Airflow Air Filter Air Filter allowable

SC System Name or Air Filter Rate Air Filter Air Filter Air Filter calculated Required Pressure
SC Systermn Description | Description Mame or for air Filter Nominal MNominal Nominal Nominal Minimum Drop for air
ID/Name of area of area Description Ajr Filter Device Depth Length Width Face Area Face Area Face Area Filter Device
from CF1R served served of Location | Device Type {cfm) [inch) finch] [inch] [imch?) (imch?) compliance finch w.c)

Motes:

1. &ir Filter Device Requirements
The system thall be designed to ensure that all recirculated air and all outdoor air supplied to the occupiable space is filtered before passing through the system's thermal conditioning

oL componeants.
The system thall be designed to accommodate the clean-filter pressure drop imposed by the system air filter device(s). The design airflow rate and maximum allowable clean-filter
02 pressure drop at the design airflow rate applicable to each air filter shall be determined by the system designer. The system installer shall affix a sticker/label to each system air filter

grille/rack location that discloses the filter's design airflow rate and the filter's maximum allowable clean-filter pressure drop at the design airflow rate. The sticker/label shall be
permanently affixed to the air filter grille/rack, readily legible, and visible to 3 person replacing the air filter.

p3 | All system air filter devices shall be located andinstalled in such a manner as to allow access and regular service by the system owner.

The system chall be provided with air filters having a designatad efficiency equal to or greater than MERY 13 when tested in accordance with ASHRAE Standard 52.2, or 3 particle size
pa | efficiency rating equal to or greater than 50 percent in the 0:30-1.0 pm range and equal to or greater than 85 percent in the 1.0-3.0 pm range when tested in accordance with AHR
standard 680.

The system shall be provided with air filters that have been labeled by the manufacturer to disclose efficiency and pressure drop ratings that conform to the efficiency and pressure drop

05 requirements for the air fitter grilles racks.

The responsible person's signature on this compliance document affirms that all applicable requirements in this table have been mat.

Registration Number: Registration Date,Timea: HERS Provider:
CA Building Energy Efficiency Standards - 2019 Residential Compliance January 2018
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STATE OF CALIFDRNIA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS @
CEC-CFIR-MCH-01-H (Revised 01/15) CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CF2R-MCH-01-E
Space Conditioning Systems, Ducts, and Fans (Page S of7)
Project Kame: Enforcement Agerey: Perm R Mumber
Dweling Addea: =3 Tptode
1. HERS Verification Requirements for Duct Systems
01 0z 03 4 s 08 o7 o o9
MCH-20 MCH-21 MCH-22 MCH-23 MCH-28
Exemption
SC System SC System ndoor Unit Name From Duct Return Duct
dentification or Description of or Description of Leakage Duct Location AHU Fan Efficacy AHU Airflow Rate Design - Table
Mame Area Served Area Served Requirements Duct Leakage Test Verification W /cfm) [cfm/ton] 150.0-B or ©
Notes:
K. HERS Verification Requirements for Space Conditioning Equipment
o1 o2 03
MCH-25
SC System |D/Name from CFLR SC System Description of Area Served Refrigerant Charge
HNotes:
Registration Number: Registration Date/Time: HERS Provider:
C4 Building Energy Efficiency Standards - 20128 Residential Compliance January 2018
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STATE OF CALIFORNIA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS @

CEC-CFIR-MCH-01-H (Revised 01/15) CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CFZR-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 6of7)
Preject Kame: Enforcement Agency: Fermit Mumber
Ormerling Adddrex: Chy: Op Code

L. Space Conditioning Systems, Ducts and Fans — Mandatory Requirements and Additional Measures

additional mandatory requirements from Section 150.0 that are not listed here may be applicable to some systems. These requirements may be applicable to only newly installed equipment or
portions of the system that are altered. Existing equipment may be exempt from these requirements.

Heating Equipment

o1 Equipment Efficiency: all heating equipment must meet the minimum efficiency requirements of Section 110.1 and Section 110.2(a) and the Appliance Efficiency Regulations.

controls: all unitary heating systems, including heat pumps, must be controlled by a sethack thermostat. Thase thermostats must be capable of allowing the occupant to program the
temperature set peints for at least four different periods in 24 hours. See Sections 150.0(i), 110.2(c).
03 Sizing: Heating load calculations must be done on pertions of the building served by new heating systems to prevent inadvertent undersizing or oversizing. See sections 150.0{h)1 and 2).

o2

Furnace Temperature Rise: Central forced-air heating furnace installations must be configured to operate at or below the furnace manufacturer's maximum inlet-to-outlet temperature
rise specification. See Section 150.0(h}4.

03 Standby Losses and Pilot Lights: Fan-type central furnaces may not have a continuousty burning pilot light. Section 110.5 and Section 110.2(d).
cooling Equipment
05 Equipment Efficiency: All cooling equipment must meet the minimum efficiency requirements of Section 110.1 and Section 110.2(a) and the Appliance Efficiency Regulations.

04

refrigerant Line insulation: all refrigerant line insulation in split system air conditioners and heat pumps must meet the R-value and protection requirements of Section 150.0(j)2 and 3,
and Section 150.0{m}&.

o8 Condensing Unit Location: Condensing units shall not be placed within 5 feet of a dryer vent outlet. See Section 150.0(h)34.

03 Liquid Line Filter Drier: A liquid line filter drier shall be installed according to the manufacturer’s specifications 150.0{h]36.

10 | sizing: Cooling load calculations must be done on portions of the building served by new cooling systems to prevent inadvertent undersizing or oversizing. See Section 150.0{h}1 and 2.
Ajr Distribution System Ducts, Plenums and Fans

11 nsulation: The the minimum duct insulation value is B-6. Mote that higher values may be required by the prescriptive or performance requirements. See Section 150.0{m]1.

o7

connections and Closures: all installed air-distribution system ducts and plenums must meet the requirements of CMC Sections 601.0, 602.0, 503.0, 604.0, 605.0 and ANSI/SMACNA-006-
20067 Supply-air and return-air ducts and plenums must be insulated to @ minimum instzlled level of R-6.0 otherwise @ minimum of R-4.2 is allowed if the system is enclosed entirely in
conditioned space as confirmed through field verification and diagnostic testing in accordance with the requirements of Reference Residential Appendix RA3.1 4.3 8. Exceptions for ducts
in interior wall cavities or exposed ducts entirely in conditioned space are specified inSection 150.0(m]1B.

Heat Pump Thermostat
13 | athermostat shall be installed that meets the requirements of Section 110.2(b) and Section 110.2(c).
14 | The thermostat shall be installed in accordance with the manufacturers published installation specifications.

12

15 First stage of heating shall be assigned to heat pump heating.

16 | Second stage back up heating shall be set to come on only when the indoor set temperature cannot be met.

The responsible person’s signature on this compliance document affirms that all applicable requirements in this table have been met.

Registration Number: Registration Date,/ Time: HERS Provider:
C4& Building Energy Efficiency Standards - 2019 Residential Compliance January 2018

A-10



2019 Data Registry Requirements Manual Appendix A

STATE OF CALIFORNIA

SPACE CONDITIONING SYSTEMS DUCTS AND FANS @

CEC-CFIR-MCH-01-H (Revised 01/15) CALIFCRNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CF2R-MCH-01-E
Space Conditioning Systems, Ducts, and Fans {Page 7 of 7)
Project Name: Enforcement Agercy: Perm R Mumber
Dreeling Addrmaa: =8 Aptade

DOCUMENTATION AUTHOR'S DECLARATION STATEMENT
1. | certify that this Certificate of Installation documentation is accurate and complete.

Documentation Author Name: Deocumentation Axthor Signature:

Documentation ALThor Compary Name: Date Signec:

Address: CEA/HERS Certification kentification [If sppbcanie].
City/State Zip: Frone:

RESPOMSIBLE PERSON'S DECLARATION STATEMENT

| certify the following under penalty of perjury, under the laws of the State of California:

1. The information provided on this Certificate of Installation is true and correct.

2. am either: a) a responsible person eligible under Division 3 of the Business and Professions Code in the applicable classification to accept responsibility for the system design,
construction, or installation of features, materials, components, or manufactured devices for the scope of work identified on this Certificate of Installation, and attest to the declarations
in this statement, or b) | am an authorized representative of the responsible person and attest to the dedlarations in this statement on the responsible person's behalf.

3. The constructed or installed features, materials, components or manufactured devices (the installation) identified on this Certificate of Installation conforms to all applicable codes and
regulations and the installation conforms to the requirements given an the Certificate of compliance, plans, and specifications approved by the enforcement agency.

4. will ensure that a registered copy of this Certificate of Installation shall be posted or made availzble with the building permit(s) izsuad for the building, and made available te the
enforcement agency for all applicable inspections. | understand that a registerad copy of this certificate of installation is required to be included with the documentation the builder
provides to the building owner at ecoupancy.

R pansibie Buikder,installer Name: Responsible Bulcerfirsalier Signature:
Compary Name: (Installing Subcontractor or General Conkractar or BuilderOwner] Paaition With Campany [Titke|:
Adaress C5LB License:
City/State)/Zip: Phome: Dot= Signed:
Registration Number: Registration Date, Time: HERS Provider:
ca Building Energy Efficiency Standards - 2013 Residential Compliance lanuary 20158
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2019 Data Registry Requirements Manual Appendix A

CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E

Space Conditioning Systems Ducts and Fans - MCH-01 {Page 1of 7]

CF2R-MCH-01b-E User Instructions

Minimum requirements for prescriptive HVAC installation compliance can be found in Building Energy Efficiency Standards Section 150.2(b)1C.

Completing these documents will reguire that you have the Reference Appendices for the 2016 Building Energy Efficiency Standards. This document contains the Joint
Appendices which are used to determine climate zone and to complete the section for opague surfaces.
When the term CF2R is used it means the CF2ZR-MCH-01-H.

Instructions for sections with column numbers and row numbers are given separately.

A. General Information

1  This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document.

2 This field is filled out automatically. It is referenced from the Certificate of Compliance [CFL1R), which must be completed prior to this document.

3 This field is filled out automatically. It is referenced from the Certificate of Compliance [{CF1R), which must be completed prior to this document. When the project scope
includes an addition to an existing building, the value is equal to the sum of the existing conditioned floar area plus the conditioned floor area of the addition. The default
walue from the CF1R may be overwritten in this document. Overwriting the default value will automatically flag this entry and subject it to additional scrutiny by QA and
enforcement personnel.

4 This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CFLR are uncommon. Overwriting the default value will autematically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel.

5 This field is filled out automatically. It is referenced frem the Certificate of Compliance [CF1R), which must be completed prior to this document.

6 Owversized equipment can result in reduced efficiency and capacity. Entirely new systems [see definition in Section 3.6.9 of the RCM) must be properly sized to match the
heating and cooling load of the space that it serves. To do this, heating and cooling load calculations must be performed wsing an approved calculation methodology. These
are listed here. Select the load calculation methodology used for this dwelling unit. If the project consists of a partial replacement of equipment or ducts (change-out] then
load calculations are not required. Select N/A. Load calculations are always recommended, especially if the loads of the house have been changed since the original
equipment has been installed (reduced via weatherization, other improvements).

7 Enter the total sensible cooling load for the dwelling unit described by thiz document. For projects imvolving dwelling units with more than one system, this will be a sum of
thie loads for the parts of the dwelling unit served by those systems. If the project consists of a partial replacement of equipment or ducts (change-out), then load
calculations are not required. Salect NJA:

8 Enter the total heating load for the dwelling unit described by this decument. For projects involving dwelling units with more than one system, this will be @ sum of the loads
for the parts of the dwelling unit served by those systems. If the project consists of 2 partial replacement of equipment or ducts (change-out), then load calculations are not
required. Select NfA.

9  Enter the number of bedrooms in the dwelling unit.

A Building Energy Efficiency Standards - 2019 Residential Compliance lanuary 2018
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CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans - MCH-01 (Page 2 of 7)

B. Space Conditicning [5C) System Information

1  This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this decument but valid discrepancies with the CFLR are uncommon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement persennel. Revising the CF1R to match is recommended and may be required.

2 This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommen. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

3 This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by OA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

4  This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel. Revising the CF1R to match is recemmended and may be required.

5 This field is filled out automatically. It is referenced from the Certificate of Compliance {CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommon. Overwriting the default value will automatically flag this entry and subject it to
additiomal scrutiny by QA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

&  This field is filled out automatically. It is referenced from the Certificate of Compliance (CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CFLR are uncommon. Owverwriting the default value will automatically flag this entry and subject it to
additiomal scrutiny by QA and enforcement personnel. Revising the CF1R to match is recemmended and may be required.

7  This field is filled out automatically. It is referenced from the Certificate of Compliance (CF1R), which must be completed prior to this document. This value may be
overwritten in this decument but valid discrepancies with the CF1R are uncommen. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

2 This field is filled out automatically. It is referenced from the Certificate of Compliance {CF1R}, which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

3 This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by OA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

10 This field is filled out automatically based on the entries in the previous columns.

C4 Building Energy Efficiency Standards - 20128 Residential Compliance January 201%
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Data Registry Requirements Manual Appendix A

CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E

Space Conditioning Systems Ducts and Fans - MCH-01 {Page 3of 7]

C. Space Conditioning (5C) System Alterations Compliance Information

1
2
3

10

11
12
13
14

D.
1
2
3
4

This field is filled out automatically. It is referenced from the previous section.

This field is filled out automatically. It is referenced from the previous section.

This field is filled out automaticzlly. It is referenced from the Certificate of Compliance [CF1R], which must be completed prior to this document. This value may be
owverwritten in this document but valid discrepancies with the CF1R are uncommon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by OA and enforcement personnel. Revising the CF1R te match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R), which must be completed prior to this decument. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommon. Overwriting the default value will automaticzlly flag this entry and subject it to
additienal scrutiny by OA and enforcement personnel. Revising the CF1R te match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance (CFLR], whichmust be completed prior to this document. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additienal scrutiny by OA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R], which must be completed prior to this decument. This value may be
owverwritten in this document but valid discrepancies with the CF1R are uncommon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by QA and enforcement personnel. Revising the CF1R to match iz recommended and may be required.

This field is filled out automaticzlly. It is referenced from the Certificate of Compliance (CFLR), which must be completed prior to this decument. This value may be
owverwritten in this document b ut valid discrepancies with the CF1R are uncommon. Owerwriting the default value will automatically flag this entry and subject it to
additienal scrutiny by OA and enforcement personnel. Revising the CF1R toe match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance (CF1R), which must be completed prior to this document. This value may be
overwritten in this document b ut valid discrepancies with the CF1R are uncommen. Overwriting the default value will automatically flag this entry and subject it to
additienal scrutiny by QA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance {CFLR), which must be completed prior to this decument. This value may be
overwritten in this document but valid discrepancies with the CF1R are uncommeon. Overwriting the default value will automatically flag this entry and subject it to
additienal scrutiny by OA and enforcement personnel. Revising the CF1R to match is recommended and may be required.

This field is filled out automatically. It is referenced from the Certificate of Compliance [CF1R], which must be completed prior to this document. This value may be
owverwritten in this document but valid discrepancies with the CF1R are uncommon. Overwriting the default value will automatically flag this entry and subject it to
additional scrutiny by OA and enforcement personnel. Revising the CFLR to match iz recommended and may be required.

This field is filled out automatically. It is calculated based on entries in previous columns.

If the space conditioning system is a multiple-split system, then enter the total number of indeor units (ducted and ductless) connectad to the outdoor unit.

If the space conditioning system is a multiple-split system, then enter the number of ducted indoor units (AHU] connected to the outdoor unit

If the indoor unit is used to brimg outdoor air into the dwelling, the system may be used to comply with the |AQ mechanical ventilation requirements. This is called
central fan integrated ventilation (CFI). Select CF1 System if the system is used to provide 1AQ ventilation.

Installed Heating Equipment Information
This field is filled out automatically. It is referenced from a previous section.
This field is filled out automatically. It is referenced from a previous section.
This field is filled out automatically. It is referenced from a previous section
Enter the certified heating efficiency of the installed eqguipment. This value is verified against the minimum value shown in Section C. The installed efficiency must be greater
than or equal te the required mininmum efficiency.

ca

EBuilding Energy Efficiency Standards - 2019 Residential Compliance lanuary 2018
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CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans - MCH-01 (Page 2 0f 7)

Enter the name of the installed Heating Unit Manufacturer as shown on the equipment nameplate.
Enter the name of the installed Heating Unit Model NMumber as shown on the eguipment nameplate.
Enter the name of the installed Heating Unit Serial number as shown on the eguipment nameplate.
Enter the rated heating capacity {output) of the installed Heating Unit in BTUs per hour.

oMo

E. Installed Cooling Equipment Information:
This field is filled out automatically. It is referenced from a previous section.

This field is filled out automatically. It is referenced from Section C.

Enter the certified cooling efficiency of the installed equipment that corresponds to the type shown in the previous column. This value is verified against the minimum value
shown in Section C. The installed efficiency must be greater than or equal to the required minimum efficiency.

Enter the name of the installed Condenser or Package Unit Manufacturer as shown on the equipment nameplate.

Enter the name of the installed Condenser or Package Unit Model Number as shown on'the equipment nameplate.

Enter the name of the installed Condenser or Package Unit Serial Mumber as shown on the equipment nameplate.

Enter the sensible cooling capacity at design conditions of the installed cooling system in BTUs per hour.

Enter the installed Condenser Mominal Cooling Capacity in tons. Note that this is based on the condenser, not the coil or air handler. This can usually be determined by the
condenser model number.

1
2. This field is filled out automatically. It is referenced from a previous section.
3
4

|moNmon

F. Extension of Existing Duct System, Greater Than 40 Feet

1. This field is filled out automatically. It is referenced from a previous section.

2. This field is filled out automatically. It is referenced frem a previous section.

3. Enter a brief name or description of the indoor unitarea served. Examples: Master Bedroom, Dining Room, Living Room, etc.

4. If any lengths of new ducts were installed, answer yes, otherwise if new ducts were not installed, answer no.

5. This field is filled out automatically based on values referenced from other sections.

6. Select the choice that best describes the predominant location of the supply ducts for this system

7. Enter the R-value of the installed supply ducts. This value is verified against the minimum value required by the standards. The installed R-value must be greater than or

equal te the required minimum R-value.

Select the choice that best describes the predominant location of the return ducts for this system

5.  Enter the R-value of the installed return ducts. This value is verified against the minimum value required by the standards. The installed R-value must be greater than or
equal to the required minimum R-value

10. The duct system may be qualified for exemptions from the minimum R-value requirement if all of the ducts are located entirely within conditioned space. There are also
exemptions for ducts lecated in interior wall cavities, and for ducts located entirely in conditioned space. The user may select from available choices to indicate the
exemption. Note: Selecting Ducts 2R4.2 entirely in conditioned space will subject the duct system to additional HERS verification

11. If the system is of a type that can use one of the approved protocols for testing the airflow rate, then enter yes. Otherwise enter no. Most ducted split systems and package
systems are of the type that minimum airflow can be verified using an approved measurement procedure. Examples of systems that do not meet this description are
ductless systems. A “Ne” response here may subject the project to additional scrutiny by enforcement personnel. Note: that the protecol in RA3.3.2.1.5 [Alternative to
Compliance with Minimum System Airflow Requirements for Altered Systems) is not ene of the protecols that is allowed to be used to justify a "yes" to this question.

12. Enter the indoor unit nominzl cooling capacity (ton] if the indoor unit is a multiple-split system type, otherwise this field is not needed.

-

C4 Building Energy Efficiency Standards - 20128 Residential Compliance January 201%
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CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans - MCH-01 (Page 5 of 7)

G. Installed Duct System information

1. This field is filled out automatically. It is referenced from the same row and column in the previous sections.

2. This field is filled out automatically. It is referenced from the same row and column in the previous sections.

3. Enter a brief name or description of the indoor unit area served. Examples: Master Bedroom, Dining Room, Living Room, etc..

4. Enter the description of the total combined length of the supply and return ducts on this indoor unit. The possible choices are: »10ft length, and =10t length.

5. This field is filled out automatically. This is the minimum R-value for new ducts in this climate zone.

6. Select the choice that best describes the predominant lecation of the supply ducts for this system.

7. Enter the R-value of the installed supply ducts. This value is verified against the minimum value in GO5. The installed R-value must be greater than or equal to the minimum
R-value.

8. Select the choice that best describes the predominant location of the return ducts for this system.

3. Enter the R-value of the instaolled return ducts. This value is verified against the minimum value shown in Section C. The installed R-value must be greater than or equal to
the required minimum R-value.

10. The duct system may be qualified for exemptions from the minimum R-value requirement if all of the ducts are located entirely within conditioned space. There are also
exemptions for ducts located in interier wall cavities, and for ducts located entirely in conditioned space. The user may select from available choices to indicate the
exemption. Mote: Selecting Ducts 2R4.2 entirely in conditioned space will subject the duct system to additional HERS verification.

11. Pick the appropriate choice. Refer to section 150.0[m}13 of the 2019 Building Energy Efficiency Standards, and Section 4.4 of Chapter 4 of the 2019 Residentizl Compliance
Manual for more information.

12. Specify the number of air filter devices installed on this indeor unit. Air filter devices installed in completely new systems must be properly sized, as documented in the next
section. The value entered here will determing the number of rows needed in the following section.

13. If the system is of a type that can use one of the approved protocols for testing the airflow rate, then enter yes. Otherwise enter no. Most ducted split systems and package
systems are of the type that minimum airflow can be verified using an approved measurement procedure. Examples of systems that do not meet this description are
ductless systems. A “Ne” response here may subject the project to additional scrutiny by enforcement personnel. Note: that the protecol in RA3.3.2.1.5 [Alternative to
Compliance with Minimum System Airflow Requirements for Altered Systems) is not one of the protecols that is allowed to be used to justify a "yes" to this question.

14. If the system is of 2 type that can use one of the approved protocols for testing the fan efficacy, then enter yes. Otherwise enter no.

15. Enter the indoor unit cocling capacity if the indoor unit is a multiple-split system type, otherwise this field is not needed.

C4 Building Energy Efficiency Standards - 20128 Residential Compliance January 201%
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CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CF2ZR-MCH-01-E
Space Conditioning Systems Ducts and Fans - MCH-01 {Page G of 7)

H. Installed Air Filter Device Information

This field is filled out automatically. It is referenced frem the same rew and celumn in the previous sections.

This field is filled out automatically. It is referenced frem the same rew and celumn in the previous sections.

This field is filled out automatically. It is referenced frem the same rew and celumn in the previous sections.

Enter a descriptive name of each air filker device so that it may be distinguished from others in the same system. Examples: FG1, filter2, etc.

Select the appropriate type of filter device from the list.

Enter the design flow in CFM of the filter device. The total for all filter devices in a single system should be greater than or equal to the total system design CFM in cooling

mode (or heating mode for heat-only systems).

7. Enter the nominal depth of the filter in inches. This is the dimension that is parallel to the airflow. many filters available for sale are 1-inch depth. The 2019 standards
encourage use of 2-inch depth filters.

8. Enter the nominal length of the filter. for example, if the filter is 20" x 30%, enter 30.

5. Enter the nominal width of the filter, for example, if the filter is a 20" x 30", enter 20.

10. This field is calculated automatically based on your entries in 8 and 5.

11. This value is calculated automatically for 1-inch depth filters. 2-inch depth or greater filters may use a value determined by the system designer.

12. This field determines whether a 1-inch depth filter complies with the sizing requirements in section 150.0{m]12. A 2-inch depth or greater filter may use the face area
determined by the system designer, however most systems have to meet airflow rate and fan efficacy requirements.

13. Enter the design static pressure drop determined by the system designer if 2-inch or greater filters are used. For 1-inch depth filters, the maximum pressure drop is
mandatory 0.1 inch W.C.. Filters installed in the filter grille/rack must be capable of meeting this maximum pressure drop at the design airflow rate, as shown on the
manufacturer's filter label. Not accounting for higher filter pressure drops will result in poor system airflow characteristics, reduced capacity and reduced efficiency. This
may result in not passing field verification.

Mo a W

I. Air Filter Device Requirements
This table is a list of requirements for air filter devices.

1. HERS Verification Requirements

This field is filled out automatically. It references previous sections in this document.

This field is filled out automatically. It references previous sections in this document.

This field is filled out automatically. It references previous sections in this document.

If applicable, select from the available exemptions listed. Exemptions will be flagged and may subject the system to additicnal enforcement scrutiny.
This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.

This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.

This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.

This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.

This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.

Ll U U

K. HERS Verification Requirements for Space Conditioning Equipment

1. This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.
2. This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.
3. This field is filled out automatically. It is calculated based on data from the CF1R and from previous sections in this document.
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CERTIFICATE OF INSTALLATION - USER INSTRUCTIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans - MCH-01 |Page 7 of 7)

L. 5pace Conditioning Systems, Ducts and Fans — Mandatory Requirements and Additional Measures
This table is a list of mandatory measures and additienal requirements for space conditioning systems, ducts and fans.
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CF2ZR-MCH-01-E
[Page 1o0f17)

CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS

Space Conditioning Systems Ducts and Fans

&, General Information
<<default reference text from CFIR ==

<<default reference text from CF1R; or allow
01| Dwelling Unit Name user override input: text, 15 character
Mmaximum::

02| climate Zone

January 2019
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS

CF2R-MCH-01-E

Space Conditioning Systems Ducts and Fans

[Page 2 of 17)

Dwelling Unit Total Conditioned Floor
Area (ft2)

=)
)

T ——
i1 parant s CFLLPAF, then
H2 praject sempe = Hewly Comtucted (Addition Alene)

then promet wer i ester & vakss soual b dwelliag usit

entating CTA 4 askdition CTA

sl refermnce the valus from OF 1 endif}

e parant & CFLE-NCB-T1, baem
H3 grovect aops = Mew AddRicn grester thas 1,000 fi2
then promet wer to ester & vake squal to dwelliag usit
mbiting CFA 4 askdition CFA
abail project soxpe = Kamby ComSncted buldng than
¥4 Bullding type = Single family, then
referancs value frem CFI8NCS field 820
slvei! Bulkding Tree=Multifamily, then
refarence vakie from CF1RNCS fisk] M2 endid
s
wisad parart & EFLE-ABD-L, then
5 Bullding type=Single Family, then
efurenen vaie B fekd ACH from e CFILALT G2 tath
required for the dwelling unf eccerding lo &F 1R-ADU-I
Section 1.

el Buil e Typm=Mubifamil, then

refermnce vaiue frorm fekd 808 from the CF18ALT0E thet s
ergquired fur the dwelling nh sccerding o CFLADD-08
Semction L endiis

e parart i CFLEALT-01, hen
e Building type=Single Famiky, then
el renee waie Sramm fekd ACH from e CF 1R-ALT2 that b
regaerd for e dwlbng und sccofding e U 18ALT-02.
Section .

ehueil Euiléing Type=Mutfa mby, an

eefarmnce wase from fekd A0 from the CF1R-ALT-GE that b
eegquired fur the dwelling snh sccerding tn CFLRALT-O1
Smction letter | endifé

il parent s CFLR-ALTL, then
reference valus from CFLRALT-0 Suid ADE. sndiy

Bllow USEr t0 overTide default and input & vaiue; fiag

owerridden values and neport in project status nates fizid 2o

Humber of Space Conditioning Systems in this
Dwelling Unit

“LiNteger: xx;

If parent is CF1R-ALT-02 doc type, then use
as default the value referenced from CF1R-
ALT-02 Section & (field A10); or allow user
to override the default and input a new
value; flag non-default values and report in
project status notes field;

elseif parent is not CF1R-ALT-02 doc type,
then user input the integer values>
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS

CF2R-MCH-01-E

Space Conditioning Systems Ducts and Fans

[Page 3 0f 17)

Certificate of Compliance Type

<< reference document type property from
CF1R: 3llowed values: performance (CFIR-
PRF); or prescriptive additions/alterations

{CF1R-ADD/CF1R-ALT); Or prescriptive newly
1

06

method Used to calculate HVAC loads

<<user select from list:

*ASHRAE Handbook;

*SMACNA Residential comfort System
Installation Standards Manual;

*ACCA Manual J

*n/a equipment changeout, like-for-likes>

)
=

calculated dwelling unit Sensible Cooling
Load (Btu/h)

<=user entry: integer: xooo; or allow selection
of value=n/3 if value in ADE="n/3 equipment
changeout, like-for-like" ==

0B

Calculated Dwelling Unit Heating Load [Btu/h)

<<user entry: integer: oo or allow
selection of value=n/a if value in A06="n/a
equipment changzout, like-for-like™::

Dwelling Unit Number of Badrooms

<=<<alculated field: integer w:

if certComplianceType=performance, then uss
as default the value referenced from CF1R-PRF
ar allow user to override the default and input
a new value constrained to be greater than or
aqual to the default value from the CFL1R-PRF;
flag non-default values and report in project
status notes field;

alzeif parent is not CF1R-PRF doc type, then
user input the integer value xo=

=y
=)

Determination of Mech1 type (this field not
visible ta user)

=<calculated fisld:

if1 certCcomplianceType=performance, then
if2 CF1R-PRF Project Scope=one of the
following two types:
**addition and/or Alteration
**newly Constructed - Addition Alone
then display doc variation MCH-01d;
elzeif CFAR-PRF Project Scope=Mewly
Constructed,
then display doc variation MECHO1a
endif2

elseif CertComplianceType=prascriptive

additions/alterations

then display doc variation MECHD1b,

elseif CertComplianceType=prescriptive

newly constructed

then display doc variation MECHD1C

[this field not visible to user] endifi=:

MCH-01b - Space Conditioning Systems Ducts and Fans - Prescriptive Alterations

ca Building Energy Efficiency Standards - 2019 Residential compliance

January 2019

A-21




2019 Data Registry Requirements Manual

Appendix A

CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS

CF2R-MCH-01-E

Space Conditioning Systems Ducts and Fans

[Page 4 of 17)

B. Space Conditioning [5C) System Information
<< require one row of data to be entered in this table for each of the quantity of space conditioning systems entered in 404>

within the scope
of this instance of
the MCH-01=>

01 o0z 03 04 03 06 o7 08 09 10
Is the 5C nstalling a
5C System 5C System CFA served by system a refrigerant nstalling new nstalling more Installing Installing
ID/Name from Description of this 5 System ducted containing 5C System than 20 feetof | entirely new entirely new
CFiR Area Served [Ft2): system? component? components? ducts? duct system? 5C system? Alteration Type
<<reference values | <<reference <<reference <=reference <<reference =<reference <<reference <<referance <<reference = Calculated fielc:
from CF1R as values from CF1R value from walue from value from value from walue from value from wvalue from determine the comect
default; allow user | as default; allow CF1R as CFiR as CFiR a5 CF1R as CFiR as CFIR a5 CF1R a5 result for "alteration type”
to override the user to override default; allow default; allow | default; allow default; allow default; allow | default; allow default; allow ::;Edr'_;?':s‘rnf‘;illi:n";m
default and input a | the default and user to user to user to user to user to user to user to BOS, ;M BC'IDT, BOG, BOS "
new value; flag input a new value; | override the ovarride the override the override the override the override the override the and use of Logic Tabe for
non-default values | flag non-default default and default and default and default and default and default and default and Datermining Altaration
and repart in values and report input a new input a naw input a new input a new input 3 naw input a new input a new Type and HERS Verification
project status in project status valug; flag valug; flag valug; flag value; flag valug; flag valug; flag valug; flag Reguirements (insermed
notes field; a notes field; a non-default non-default non-dafault nen-default non-default non-default non-default bl this section):
revised CFAR may revised CF1R may valuzs and walues and values and values and walues and wvalues and walues and ‘_"“"‘t'_'-" uzer input for
be requireds= be required report in report in repart in report in report in report in reportin ::I:ii"_‘;?::: llow
project status project status project status project status project status project status project status combinations of resoanzes

Require sach notes field; a notes field; a notes field; a notes field; a notes field; a notes field; a notes field; a given in the Logic Tahle in

entry to be unigque | revised CF1R revised CF1R revised CF1R revised CF1R revised CF1R revised CF1R revised CF1R rows 3 through t;

in this dwelling may be may be may be may ba may be may be may ba alterstion types are:

unit i.e. unique required == required = required = required = required >z required = required = *Extension of Existing Duct

System;

*Bltered Space
Conditioning System:
*Entirely New or Complete
Replzcement Duct System
with or without Equipment
Changzout:

*Entirety New or Complete
Reglaczment Space
Conditioning System

* No alteration Performed

e
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2R-MCH-D1-E
Space Conditioning Systems Ducts and Fans [Fage 5 of 17)

Logic Table for Determining Alteration Type and HERS Verification Requirements (this table not shown on the completed document)
1 z 3 4 5 [ 7 & -]

Inztzlling new

components? Is the entire duct fre 3l of the
Altering ar [packaged unit, or Instzliing mare system accessible system’s
ling = condenzing unit, | tham 80linear feet | forzesling andiz | componenszand
Is the altzred or refrigerant or conling Meating of new or more than 75% of gucts new or
installed systern a containing coil, or air- replacement the duct systemn replaced? [entirely
ducted system? component? handling wnit. etc) Sscts? new or replaced? new system}) alteration type HERS notes
Altered space &g akerationto refrigerant
L] ne yes na na ne no - RC containing componrent - mini-split
conditioning system
or packaged AC
Alzered space e changeout mini-split system
b o yes yes e ne o - RC £ Shang R
conditioning systemn component
Alvered space
€ yes no yes ne no o " Detlk e £ new nydronic AHU or furnace
! conditioning system i
Alzered space -
d yes ne yes yes no ne Detlk e.g. new furnace + duct slteration

conditianing system

Altered space =5 alteration to 3 refrigerant
e yes yes no na no no RC containing component - safit

coenditioning system system

Alvered -5 cha t refri t
H yes yes yes e o no = space RC+Doli | ©F STRrERouTrETEEEn
conditioning system containing components
Altzred space e.£. changeout refrigerant
E yes yes yes yes no no o RC + Detlk containing compinent + aitened
conditioning system
ducts
o e.£. alteration te refrigerant
h yes yes na yes ho ro = =pace RC+Dctlk | contsining component +altered
conditicning system
ducts
Entirely new duct Dt =
ntirely new du
. _ v - . FE/AF ar £.5- new duct system without
i yes o no yes yes no system with or without -
o | Teizs00- equipment changeout
‘quipment Changeout BC
Detlk =
Entirely new duct LI or
i yes o yes yes yes ro syssem with or without | [ % ez new furnace + new duct system
Equipment Changeous :
B.C
Entirely new duct :':f:?nl'ﬂ £.g. alteration to a refrigerant
K yes yez na yes yes ne system with or without TbIIISD"; centaining compenent = new duct
Equipment Changeout | g0 system
- RC + Dtk + N
Entirely new duct FE/AF ar £.g. changeout refrigerant
1 yes yes yes yes yes no system with or without y containing compenent + new duc
- Thil50.0-
Equipment Changeout | o ystem
C4 Building Energy Efficiency Standards - 20128 Residential Compliance January 201%
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2ZR-MCH-01-E
Space Conditioning Systems Ducts and Fans [Page & of 17)
Entirely new space e £ new ductless hydronic heating
m| no no es na no yes S none
conditioning system system
. &g new mini-zplit (weigh-in); or
n ro ez ez na e yez Entirely new space RC r:w roam p:d?:ge:: ACE(hn]Dr\l
conditioning system \
charged)
Detlk +
B ) Entirely new space FE/AF ar ez new ducted hydronic heating
° ves e e Ve Ve ves conditioning zyztem Thi150.0- rystem
B.C
RC + Dctlk +
Entirely new space FE/AF ar i
B yesz yez yes yes yes yesz conditioring systemn To150.0- e.z. new split system
BC
q yes o na yos o o Extenzion af an existing | p ), e.g altered ducts
duct systern
System iz sxempt from
r no no na na no no the siteration none no alteration performed
requirements
System is exempt from
5 yes no no no ne no the alteration none no alteration performed
requirements
RC + Dctlk +
. e - yes S 2> yes Entirely new space FE/AF or ez new ducted system that has
conditioning system Thi150.0- less than 40 fr of ducts
D
Nomencizture:
RC = Refrigerant Charge Verification (MCH-25)
Dictlk = Duct Leakage Test [MCH-20)
FE/AF or Thi150.0-B.C - Fan Efficacy and Airflow Rate verification [MCH-22; MICH-23) or aiternative com pliz nce: [MCH-28)
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2ZR-MCH-01-E
Space Conditioning Systems Ducts and Fans [Page 7 of 17)
. Space Conditioning {5C) System Alterations Compliance Information
<< require one row of data in this table for each of the 5C Systems listed in Section B for which Alteration Type in B10= no alteration performed =3
01 oz 03 o4 05 05 o7 0 g 1% 11 12 13 14
Number Mumber Central
of Ducted
of Indoor nd Fan
5C 5C Units : 9;' Integrate
ni
System | System Connecte o d{cF)
. X nnected o
ID/MNa De_scrl alter_e:l Heating Aher_ed Cacling Required dto thle to the ventilati
me ption Heatting Heating Minimum Cooling Cocling | Minimum | Thermest | System's | go..o an
from | ofArea | Heating System | Compon | Efficiency Efficiency Caoling System Component | Efficiency | Effidency at Cutdeor Outdoar System
CF1R Served Type ent Type Value Type 5 Type Malue Type Unit Unit Status
i e i i il ol el T
T T a8 e ez cerieite (ol rom e510 [heating e roem £930 [ bype in o o Shan et vsie trom list
Bk Bk e = deflt; aliew |corepesent oot |BaEsteraion of [ P ="nie’; e mten
o cortral 548 e to override |aitermd, i cote o Extuting Duct g el s it
[ camerad paciaged 17 the dufeult and [t wakse =ja #carkral puciaged AL ; L coshiag Systam; than opmmmcabamr | b delat Mt R
:w"?‘““ e ek m many o Ty dinsley reauh: IM':.. Intmger valus
Ria . are azpleatsie apelizasle fom bal: |abered, aterms, then [ Wjn; o pel. -1
Ml from at: Souadoce then vl [vauronfa  [chewdelad [ TrdEeno
ebrnsic; “gan furnace onderalrg upit, |che alow e eise abow sser [ dicley U [ kg iis | alow i 1o
R E— AL “irsttesr Famemsl 249, |t vereide the bz cverridethe | “setback —r— cverwrin tae
vttt sl A “iradoer al, deimitis enie |defesh i erter et et o enter
[oomsinad bronicstermadalt | spupdinee TN e BV, vakoe: i zick [vaiue abow user i oo g an integer
Tpluntc . eandanileg UAE o Diamgoiiics, e lin: o ic dafaiik | ovamidathe kg [
Momar s hdosrcl; | |combined o et b ——— ‘rafrigerant Incast, | *SEER; ik vakvn | dafauk mndphk  [oreen than s
gt s samer; “bedier; Iythessie o fored | oereide te sefmk [ sapermie - maes *n el g for seEn=1d; | ene from bt L
#stacric “TaverBty  fer, b arter value: xox; | Sapermss - eaengasieagg in iy o it | Sasthack ———
o s e comprenos;  |*hydronic HE, rpr g g e———r e ol vt “Oiespat treepmiion-
ot o o treftgmant [thpdronc i s | note: defa . ) [Sp—— efush vaom, | Cormbed sman |22
o aing; 220 nraners P pare ezt am i,
it v Nreet; [E—— miriersem vabon o |enon ecomatan . |l and et i |eepet s prjent [butfagnen | Thermestat [oesT)
*no hesting e nvabie=ha; AFLE=SC and “n cading: h Pt LAt sdeat Cld=CF Symmm
defwsh minkmiarn | Tl 2t g by 165 fikd; m revised CF10 |Fisiel;  rewbiedd  |amel repertin | *Enenpy i i .
akeredd: ki from (710 | vl o e F=gy, | 5720 220 N mioctrAG maybe mguired 0 [CFikmeybe [precatann | Mansgemest
[desiaati; ——— reuredx [nowmSedle |Commisem | S e
[ flag ron-defuk | ool TR [T T [TTRTe T :
el and sk s svaride | vuses el repeet in | *rwstiri hc-dasem may e rezived o e
repert i profect [ife defast arcioek | progmes statun nete | Aordurmdecct > ovarmtes ca et
wtrbus netes [o0% From B fekd a revised CF1A | *rneln 19 dazed 0 arcer ane t1ne
okt areened | T e et | o o e
[EET U M — remer than 1
eming i) mad o slewy | required sox | Jan maporsia projec 1ag ncs-deraite v wat e i, .
regration 1z cantime. fsiagaion fakd: o nomes Sk 1 reviad
rosteac 1R ey 2 f T ———_—
Hag rorr detacis vadass and regan in| recuined o
Erofeci s i 1o 2 revund
PR e raguired >
Motes:
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Space Conditioning Systems Ducts and Fans [Fage 8 of 17)
. Installed Heating Equipment Information
<= If all systems listed in Section C have a value in C04= no heating component altered, then display the section does not apply message;
else require one row of data in this table for each of the ¢ Systems listed in Section € that do not have a value in C04= no heating component altered::
ol 0z 03 04 05 06 a7 L]
5C System
SC System Description Heating Heating rated Heating
IB/Name from of area Efficiency Efficiency Capacity, Output
CFiR Served Type valug Heating Unit Manufacturer Heating Unit Modal Number Heating Unit Serial Number [Btu/h)
<ereference value | <ereference <areference <<if CD6 = =<user input alphanumeric <<user input alphanumeric text | <<user input alphanumeric text | <<user input,
from B0 walue from value from MA, then text string max 507 string max 507 characterss> string max 507 characterss» NUMEric, X
L o5 report MA; charactersss
Els2 user
input,
numeric,
L,
check value
must be =
valua in COE,
to comply;
else flagnon-
compliant
value and do
not allow this
document to
be registered
=
Motes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans [Page 9 of 17)
E. Installed Cooling Equipment Information:
<<ijf all of the 5C Systems listed in Section C have a value in COT=no cooling, then display the section does not apply message;
else require one rew of data in this table for each of the S5C Systems listed in Section € that do not have one of the following two conditions: 1:[a value in CO7=no cooling] or Z:[a value in 008 = no
cooling component sitered)>>
ol 0z 03 04 (] 06 a7 08 L]
System
cooling
5C System Capacity at
SC System Description Canling Cooling Dasign condenser
ID/Name from of area Efficiency Efficiency Condenser or Package Unit Condenser or Package Unit condenser or Package Unit Conditions Hominal
CF1R served Type Value Manufacturer model Numbar serial Number [Btu/h) ‘Capacity [ton)

cereference <<neference <erefenence <<user input, | <<user input alphanumeric | <<userinputalphanumeric <<yser input alphanumearic <<user input, <<user input,
walue from walue from walue from numeric, text string max 507 tast STring max 507 text string max 50 nuUmeric, NUMETIC, K05
[T Lo = wiw; check characterss: characterss: characters:= OO

walue must

be = value in

€10 to

comply; else

flag non-

compliant

wvalue and do

not aliow this

document to

be

registareds>
MNotes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2R-MCH-01-E
Space Condi

ning Systems Ducts and Fans [Page 10 of 17)

F. altered Space Conditioning System Duct Infarmation [<75% of duct system is altered; or duct system is not altered)
«<iffthene are o syztems in Section & for which BOTH of the following two conditions are true; 1:[804 = yez] 2:Jthe AReration Type in column BAD equals one of the following two [Extenzsion of Existing Duct Systeml; {A%ered Spece Conditioning
Systemi, then display the "s=ction doe: notapphy” message:

elze for 22ch 5C System in Section B for which BOTH of the following twa conditions are true: 1:1804 = yes] Z:{the aiterstion bype walue in column B20 i equal to one of the following two: (Extension of Existing Duct Syztem}; {Akersd Space
Canditioning System]], do the folowing sctions A, B, £

A: require ane row of data in this tanke for each space concitianing system in section D fieid DOZ for which O=Faciaged Gas Fumace.

B: requine one row in this tabie for ench space conditioning system in section £ fietd E02 that meets the following two conditions: L:vakue in C07= ane of the packaged unit types fentral packaged ACH fcentral large packaged ACH, foentral packaged
HFY, {central lvge packaged HPLL Z-fthe same packaged Unit is not airesdy listed in section O thus DOZ=EDZ]:

C: for systems for which C1321, enter one row of cats in thiz taole for aach of the guantity of ducted indoor units spacifiad in £13 for that syztemus

01 02 03 04 a5 06 o7 OF o 10 11 12
Indoar Unit Can Approved
SC System Mame or Was Any Airflow Indoor Unit
5C System Description | Description New Installed New | Installed Mew | Installed New | Installed New Exemption Protocols be Mominal
10/Mame of area of area Ducting Required New Supply Duct Supply Duct Return Duct Return Duct from mMin used to test cooling
from CF1R Served Served Installed? Duct R-Valus Location R-alue Location R-Value this System? Capacity (ton)
“reimimcs vl |<oefernviha | TRREAn AR | e sk o of | < [, < e, ~< WFSna, then A e, o W PGz, B < wpatem brpw b CF
fom 801w |bom BOE - e " ! than vabie=rya, vabse=nn, then vaiue=fa, vabaw=rya, or 157 i v o shee
s | et el [ bolirmring. syatem bppas: | aemtrus:
trees B0, e ekl 8037w, b cner ok e o whegcver pick o v | e e pck e from  [whes cer pick one valus | b defauit 1 *central sl AC; iy,
*mes than vakse = 1.5, th el bt Bom the eoming bat: | the bellrmring bat: iram the deioming bat:  |vabom=he Exemprion: [ *zentralssin b i
et e s * conditicned spaee-  |*HA2, * onditioned space. | *HA2, *central packaged a0 | thee
1030 or 57 = ana v ebaeni A= €2 128,32, |arsiesly, i, ey, i, allow wimr o weveride | *contral packaged HP | e inpet amaric
1, *uneonditiened sk, |*hE, “umeomdnticned sttle, | *hE, e cedaudt ancisalect | *comtrallange cachaged | e, nas,
than wabes = 15, *umeun diticned crawl | *0-10, *umconditiened crawl. | *0-10, arve 2 bt o the e e Lot k=
igace, ez cucn, n1z; [clirmeig bwn wmiuen: | *cemtral lange pachkeged | njss
ek At 11, 828 [ * : " : - dustsin [,
than vakes = HE= crwwl apace it b iz b in FOS | ciww] space [must b i walum In FOS | wall carity then vabie=tea,
*uneom diticned pategs, [t ek wsbieet to the | *usen ditiened pansge, [t ey whieet b tee [t srimolated epemed
[ETp— icliming earezton | ruseon dmened iclizming eareztion |ducts abia user piek e of the
e, i = amemrent, i P o dirmctly onditioned  [4clkowing tws values
shast ke i C13n1, [e—— *Ducts 2. entieiyin | *metdnorsn *Ducts 2042 entieely i [space: e I
thenae austia tundicned o, Condiicned tpacn, |80 e
ol han .42 comrcben. than 0d 2 ol |#valuein both S and [**na
I Fctim corditioned apare- |chmck:
Charmcem nmimery . [ waluse=nis,
S et [l oozt then aisn sllow e 2o [then repert in projest
o 5 1w vahsms andd gz mot abrm vakom and e ot abom |smiect the fobowing [status nbes e that
—aRaN T — emitration i procesd | vabes: aseenpion from
Bk i ad i3 if nct in comeliance. (f not mcompliancs. | ** ks 4.2 ety | mandatony HERS
in conditioned space  |verification of syatem
[ S
claime. £ rizrmement
agmncy mofirmation b
Hotes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2R-MCH-D1-E
Space Conditioning Systems Ducts and Fans [Page 11 of 17)
G, Installed New or Complete Replacement Duct System information
<<iff there are na 5C Systems listed in Section B for wihich BOS=yes, then dispiny the section does notapply message;
iz for £8Ch Space Candifoning systam in Sacion S for which BOS=yes, 0o the folivwing actions 4.8, C
A: require one row of data in this taole for each space conditioning system in section D field D02 for which OB=Fackaged Gas Fumace.
B: rexquire ome row in this tble: for each space conditioning system in section £ fiztd E02 that mects BOTH of the follawing two conditions: 1-Jwakue in C07= one of the packaged unit types: fentral pecknged ACL, fcentral large packaged AC) {central
paskaged HPL {central large packeged HPJL, 2:[the same pockaged unit is not sready listed in section D thus DOZ2E02;
C: for systems for which C1321 enber one rovw of daf table for esch of the quantity of ducted indoar units specified in £13 for that systemoo.
o1 02 03 [ 05 06 07 08 (=] 10 11 1z 13 14 15
can
Method of can Approved
compliance Mumber Approved Fan Indoor
1 indoor Unit New or New or with airflow of air Airflow Efficacy unit
System 5C System Name or Required Replaced Replaced and Fan Filter Protocols Protocol Mominal
ID/Name | Description | Description | Total New supply supply Return Return Exemption Efficacy Devices beusedto | beusedto | Cooling
from of Area of Area Duct Duct Duct Duct Duct Duct from Min Req'sin on Indoor test this ‘test this Capacity
CFiR served Served Length | R-Valus Lacation R-valuz Lacation R-Valug R-valus 150.0(mj13 Unit System? System? [tan)
ccreference |cosuto filled | Frrmempe i |woumecpich | acH Al (23, |suilser pick ore | svuier gk from | <uer pick gne | imer pick o | < Dafaut Vihsi=tly | = (00-nn cooing. ccuzeramter  |ftmsmogain oS resmneen | oofcazad,
N CPacogedtn |ometma 16,1215, ey [ [from o (e  Exmrmprion; il [ RITIRSNY ostsmtatll rovuispepl -]
value from  (from BOZ- T L e el e ‘medboned w4z o oot s it ;L;:wh-
Bl —_ s L | [isute-artbely, |04, o user b = . f— . a
= > " ‘condhtined | R4, tedbioned  |a, cvaride the dufauk [ |72 TS vl TR iR arE
st memepain | *[x208] w10, ipacmaseze  |nonm, T will dEterming  [*canal packgat A : [+ careral pacioges e | *ME=yES,
0 = COT] = o ot e | 30l i, bt ok, *r-1k; mors of the oo |muminer e e ::M“' Rttt I
[t i : " g | peringoorunit R aciagn e then
3:camra packages <F e, Gy gl iy e b x veles |l k ma, innest section [ el e *coceral e userinput
S ———— In G0 o comply |* in GOS0 comphy | **énnuslabed ducts |then e vise = amp - ackaged 19, Fackaged ¥, numaTic
ac; crawispaes,  [subectintie  |cwlupacs,  [susjerin s il iy s Sy e e, tha et e na,
& ot gy et retniad [ [* ceotoiledd (a— -m..m..:: — e e skt oo ekt | oo g
e ——— b e pecpead c oyt e = - oo e Fbowing tws ——
Pt apan o azare i 10w In drecthy Approwad Frosoccie aen e o B cns o . vl o
Stiucts 22 | [+ R R P e e vjas
stz val warage. iy warmg, entirety in s "o reas
n.--:" = Comebtioned g Comdtoned | Faslum inbots Gos :"’“;:"_‘:"‘" o =
than vakse sstnfiled [buciam o, Specz, Eribmst, - and 008~ s et = 505 Ve (Pl SRR ey —
From B ‘outdecnss | tenid “mstdogecs |hennaz mndtioned e |ran ey ey ana
ompiles; Lrrpies entrey s Raaiemrery:
S S el e e Al |t i st e
15 charazsen Pag oy Fegmen. i aeet the [ ———— [ p———
rradmum; - - | airmas Crfercamam |dmrsd [rismamane
el e nct allow e e ot allow | **Eruct il 2 [ [P —————
derotalos rag htration o | reg tutration b entieedy n | Airfies Bans (et s s
sapiicaie values b prateed if nct i proceed fimst bn | conditioned space [+ e umm,
inckout uah ame in asan
this MCH-01 2 s
Intect i PO aned
[Ty
Motes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2R-MCH-D1-E
Space Conditioning Systems Ducts and Fans [Page 12 of 17)
H. Installed &ir Filter Device Information

randatory requirements for air filter devices are specified Section 150.0({m)12. The installer shall place a sticker in or near the filter grille/rack displaying the filter grille/rack design airflow rate

and the maximum allowed dlean filter pressure drop at the design airflow rate. This will inform the occupant of the airflow vs pressure drop performance required for replacement air filters.

i Section G does not apply, then dizplay the saction does not 3pply meszage; slsaif thers sre no duct systems in G03 that have 3 value in G4 equal to "=106", then display the section does not apply message;

else require one row of data (each) for the quantity of air filter devices in G12 for each of the duct systems listed in G03 for which the value in GDa=]=10ft];

01 o0z 03 04 05 06 o7 03 09 p L] 11 12 13
Design
ndoor Airflow Design
Unit Name Air Filter Rate Air Filter Air Filter allowable
SC System ar Name or for air Air Filter Air Filtar Air Filter Calculated Required Pressure Drop
5C System Descriptio Descriptio Descriptio Air Filter Filtar Nominal Nominal HNominal Nominal Minimum Face far air Filter
D/Name nof Area nof Area nof Davice Davice Depth Length Wiidith Face Area Area Face Area Devica
from CF1R served served Location Type {icfrm) {imch) i {inch] [inch?) {imch’] Compliance finch w.cC.)
wireference <<zuto filled <«user input | couser <<user enter | <ouserenter <quser enter | colculated waif HOF=1, ocif value in «uif value in
walue from from BOZ: from GO3 wmt, ect from walue intezer integer numeric then calculztad H11= HO7=1,

BOL-: rrasimumn Rumeric; valoe 21 | valuezl value 21 walues value=(HO6 + 150] | ":pecified by then value =
20 “Filter Grille | oo o o (HDB*HO®) | *1as system 01;
characterss | *Furnace s else display text dasignar”, else user enter
> Mounted value ="specified | then display value, numeric,

*Duct by system text value = P

Mo unted designer” " specified by

* system
designer™:
elseif HI0zH11,
then display
et
“complies”,
elze display
text-"does not
oomply™ e

Motes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CF2ZR-MCH-01-E
Space Conditioning Systems Ducts and Fans [Page 13 of 17)

1. &ir Filter Device Requirements
<<if section H does not apply, then display the section does not apply message; elseif Section H applies, then display section 1.

The system shall be designed to ensure that all recirculated air and all outdoor air supplied to the occupiable space is filtered befare passing through the system's thermal conditioning

o1 componants.
The system shall be designed to accommeodate the clean-filter pressure drop imposed by the system air filter device{s). The design airflow rate and maximum allowable clean-filter
02 pressure drep at the design airflow rate applicable to each air fitter chall be determined by the system designer. The system installer shall affix a sticker/label to each system air filter

grille/rack location that discloses the filter's design airflow rate and the filter's maximum allowable clean-filter pressure drop at the design airflow rate. The sticker/label shall be
parmanently affixed to the air filter grille/rack, readily legible, and visible to a person replacing the air filter.

03 | All system air filter devices shall be lecated and installed in such a manner as to allow access and regular service by the system owner.

The system shall be provided with air filters having a designated efficiency equal to or greater than MERV 13 when tested in accordance with ASHRAE Standard 522, or a particle size

o4 | efficiency rating aqual to or greater than 50 percent in the 0.30-1.0 um range and equal to or greater than 85 percent in the 1.0-3.0 um range when tested in accordance with AHR
Standard 630.

The system shall be provided with air filters that have been labeled by the manufacturer to disclose efficiency and pressure drop ratings that conform to the efficiency and pressure drop

05 requirements for the air filter grilles,racks.

The responsible person's signature on this compliance document affirms that all applicable requirements in this table have been met.
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans [Fage 14 of 17)
1. HERS Verification Requirements for Duct Systems
=<if both sections F and & do not apply, then display the section does not apply message, else require one row of data in this table for each of the indoor units listed in FO3;
| also require one row of data in this table fer each of the indoor wnits listed in 503>
o1 o0z 03 04 (=] 06 o7 OB o9
MCH-20 MCH-21 MCH-22 MCH-23 MCH-23
Indoor Unit
5C System Name or
S System Description Description Exemption
dentificatio of Area of Area From Duct Leakage Duct Location AHU Fan Efficacy AHU airflow Rate Return Duct Design -
m or Name Served Served Requirements Duct Leakage Test Werification [wfcim) [cfm/ton) Table 150.0-6 or C
arafarence camLto filled <causte filled caiculated fieid: <eCalodated field: o Caloumted field: Caiculst=c e o Calcuiated fisid: oo Calculstes fieie
etz from from BOZx from FO3 or Cefult test Value=s "No ir 104 2 Mo Exemptions, it appiicabie value in sither 1 G14=n0 if the: walue in G11= "HERS if the value in G11= [HERS
Blise 03 2x Exemptions™; then displary resuk = no; Fil or 510= then resift=no Werified Fan EMicacy werified Return Duct Design
B "Ducts 2R4.2 entirely in [W/fcfm] ana Airflow Rate per Table 150.0-8, C:
spplicable allow user 1o override the | elseit J04=No Exemptions. | cancitioned space, elceif the valus in G11= (crmJfton]”, hen disoley bext res
defaultand pick onzof the | then determine the resist | and one of thefoliowing "HERS Verified Fan Efficacy | hems cizplary text resultin this fiele="yes™;
follawing three textvalues | for this fiekd by the wmer two conaditions istrue; |Wiichm] and Airficw Rake this field="yes";
from list: responses in B04, 803, 1] applicable valuzzin {ermyton]r, i izl et
* Ducts hawe previously B0E, 507, 508, 805 anc uze | sither GOT or G03 are < then dispiay text result in el the value in K03=yes, | resuit="mo">
been sesied, tested, and of Lagjc Taslefor 503, this fistd="yes™; AND» the value inJ35=na,
«certified by & HERS mater; Ditermining Alteration 2] applicable values in Ehizns =t result in this
* Duct system haslezsthan | TypaendHERS Vesifioation | either 707 or FOS are < FO5, | etseitall of te faliowing firie=ypes
0t of duct; Reguinements (insertad '
* Duct system is insulnted below section B constrain | then vy bet rESuURt in elseilt 2 0f the following
o zaslad with aznastoz userinput for fielos B0S- this field="yes"; **C07=no cooling five Eonditions sre tros:
BOS to ailow ondy the **C18=CF Syztem, *"BOS=pes
fing non-gerault values and | evailaole comamations of elszif snplicabie values in **E13=yes, **007=na cooling
reportin project status responses given in the either F4 or GA0= ore of *Eldmyes. " L4 System,
nates field; The Logic Teble inrows the foliowing two: then resun= yas EaImyer,
‘enforoement azency may througn *[uninsutated ducts in wat rERA=yes,
require adcitional If the term “Dotik= appenrs | cvity] mise gispiay text then resuft= yes;
documentation az in the HERS calumn, then *[Uninsulated exposed result="r"
walidationzo- dispisy tExtresult="yes®in | cucts ingirecty
this field [duct leakage test | concitioned space], eise display text
required then text result="yes" resullt="no"e
elsif the term "Dotlk” does
not appestin the HERS elza cizpimy taxt
coimin, then display PRSI R
result="ng" in this fizkd
MNotes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS

CF2R-MCH-01-E

Space Conditioning Systems Ducts and Fans

[Fage 15 of 17)

<Srequire one row
o1

oz

K. HERS Verification Requirements for Space Conditioning Equipment
f data in this table fo

each of the 5C Systems listad in Section C==

o3

5C System
Iz/Name from
CF1R

5C System
Description of
Area Sarved

MCH-25

Refrigerant Charge

czwbo filled from
B01=»

weauto filled from
B0

<< Caloulated fieis:

I [CO7 or C03] = one of the follawing 2 values:
*non-sirsource hest pump

*nion-gir-cooles air conditioner

fthen result = noc

ise determine walue by the user responses in 804, BO3, BO6, BO7, BOS, B03
anduse of “Logic Tadle for Determining Altemtion Type and HERS
Verification Requirements® (inserted below section BJ; constrain user input
for fieids BO4-E05 10 allow caly the evailaole cominetions of rasponses
[given in the Logic Taole in rows a through ©

If the term "R appears in the HERS column, and A2 =one of the (2 values
n the foliowing list:

1s 13, 14,15,

then ciisplay et nesult i this field = yes:

size cizpimy result = nose

Motes:
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CERTIFICATE OF INSTALLATION - DATA FIELD DEFINITIONS AND CALCULATIONS CFZR-MCH-01-E
Space Conditioning Systems Ducts and Fans (Page 16 of 17)

L. Space Conditioning Systems, Ducts and Fans — Mandatory Requirements and Additional Measures

additional mandatory requirements from Section 150.0 that are not listed here may be applicable to some systems. These requirements may be applicable to only newly installed equipment or
portions of the system that are altered. Existing equipment may be exempt from these requirements.

Heating Equipment

o1 Equipment Efficiency: All heating equipment must meet the minimum efficiency requirements of Section 110.1 and Section 110.2{a) and the Appliance Efficiency Regulations.

controls: All unitary heating systems, including heat pumps, must be controlled by a setback thermostat. These thermostats must be capable of allowing the ecoupant to program the
temparature set points for at least four different periods in 24 hours. See Sactions 150.0{i), 110.2(c].
5] Sizing: Heating load calculations must be done on portions of the building served by new heating systems to prevent inadvertent undersizing or oversizing. See sactions 150.0{h)1 and 2).

Furnace Temperature Rise: Central forced-air heating furnace installations must be configured to operate at or below the furnace manufacturer's maximum inlet-to-gutlet temperature
rise specification. See Section 150.0(h)4.

05 | standby Losses and Pilot Lights: Fan- type central furnaces may not have a continuously burning pilot light. Section 1105 and Section 110.2{d).
Cooling Equipment

oz

o4

05 Equipment Efficiency: All cooling equipment must meet the minimum efficiency requirements of Section 110.1 and Section 110.2{a) and the Appliance Efficiency Regulations.
Refrigerant Line Insulation: All refrigerant line insulation in split system air conditioners and heat pumps must meet the R-value and protection requirements of Section 150.0{j)2 and 3,
and Section 150.0{m}s.

038 | condensing Unit Location: Condensing units shall not be placed within 5 feet of a dryer vent outlet. See Section 150.0{h)34.
o9 Liquid Line Filter Drier: A liquid line filter drier shall be installed according to the manufacturer’'s specifications 150.0{h}3B.

o7

10 | sizing: Cooling load calculations must be done on portions of the building served by new cooling systems to prevent inadvertent undersizing or oversizing. See Section 150.0(h}1 and 2.
Air Distribution System Ducts, Plenums and Fans

11 nsulation: The minimum duct insulation value is R-6. Note that higher values may be required by the prescriptive or performance requirements. See Section 150.0{m}1.

Connections and Closures: All installed air-distribution system ducts and plenums must meet the requirements of CMC Sections 601.0, 602.0, §03.0, 604.0, 605.0 and ANSI/SMACNA-DDE-
2006: Supply-air and return-air ducts and plenums must be insulated to a minimum installed level of R-6.0 otherwise 8 minimum of R-4.2 is allowed if the system is enclosed entirely in
conditioned space as confirmed through field verification and diagnostic testing in accordance with the requirements of Reference Residential Appendix RA3.1.4.3.8. Exceptions for ducts
in interior wall cavities or exposed ducts entirely in conditioned space are specified in Section 150.0/m]1E.

12

Heat Pump Thermostat

13 A thermaostat shall be installed that meets the requiremeants of Saction 110.2(b) and Saction 110.2(c).
14 | The thermostat shall be installed in accordance with the manufacturers published installation specifications.

15 First stage of heating shall be assigned to heat pump heating.

16 | second stage back up heating shall be set to come on only when the indoor set temperature cannot be met.
The respensible person’s signature on this compliance document affirms that all applicable requirements in this table have been met.
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DOCUMENTATION AUTHOR'S DECLARATION STATEMENT

1. | certify that this Certificate of Installation documentation is accurate and complete.

Documentation Author Hame: Decumentation Author Signatare:

Documentation Author Company Name: Date Signec:

Address: (CEA/HERS Certification identification [irappicable|:
City/Seate/Tipe Fhone:

RESPONSIBLE PERSON'S DECLARATION STATEMENT

| certify the following under penalty of perjury, under the laws of the State of California:

1. The information previded on this Certificate of Installation is true and correct.

2. am either: a) a responsible person eligible under Division 3 of the Business and Professions Code in the applicable classification to accept responsibility for the systam design,
construction, or installation of features, materials, components, or manufactured devices for the scope of work identified on this Certificate of Installation, and attest to the dedlarations
in this statement, or b) | am an authorized representative of the responsible person and attest to the declarations in this statement on the responsible person’s behalf,

3. The constructed or installed features, materials, components or manufactured devices [the installation) identified on this Certificate of Installation conforms to all applicable codes and
regulations and the installation conforms to the requiremants given on the Certificate of Compliance, plans, and specifications approved by the enforcement agency.

4. will ensure that a registerad copy of this Certificate of Installation shall be posted or made available with the building permit(s) issued for the building, and made available to the
enforcement agency for all applicable inspections. | understand that a registered copy of this Certificate of Installation is required to be included with the documentation the builder
provides to the building owner at ecoupancy.

Resporsicie Buiiderinstaler Name: Aesponsiole Bulcer/insalier Signature:
Company Nsme: (Instaling Subcontractor or Geners| Cantractar or Builder/ Owner] Pogition With Company [Tite|:
Adoress C5LE Lismrza:
City/State/Zip: Phone: Dat= Signa:
ca Building Energy Efficiency Standards - 2019 Residential Compliance January 2018
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Appendix B
Compliance Document XML Schema Files (XSD)

Note: At the end of Appendix B the contents of CF2RMCHO1bE.xsd (prescriptive alterations to
space conditioning systems) is displayed for information purposes only. For information for
implementation of the MCH-01b schema, refer to the current version of the file maintained in
the applicable Energy Commission XSD repository at the following URL.

https://github.com/california-energy-commission/2019-HERS-Documents-
Schema/tree/master/deployed/schema

CF1RADDO1E.xsd
CF1RALTO1E.xsd
CF1RALTO2E.xsd
CF1RENVO02E.xsd
CF1RENVO3E.xsd
CF1RENVO04E.xsd
CF1RENVO5E.xsd
CF1RENVO6E.xsd
CF1RNCBO1E.xsd
CF1RPLBO1E.xsd
CF1RSTHO1E.xsd
PSRO1E.xsd
CF2RENVO03E.xsd
CF2RENVO04E.xsd
CF2RENV20aH.xsd
CF2RENV20bH.xsd
CF2RENV21H.xsd
CF2RENV22H.xsd
CF2RLTGO1E.xsd
CF2RLTGO02E.xsd
CF2RMCHO1aE.xsd
CF2RMCHO1bE.xsd
CF2RMCHO1cE.xsd
CF2RMCHO1dE.xsd
CF2RMCHO02E.xsd
CF2RMCHO4E.xsd
CF2RMCH20aH.xsd
CF2RMCH20bH.xsd
CF2RMCH20cH.xsd
CF2RMCH20dH.xsd
CF2RMCH20eH.xsd
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CF2RMCH21H.xsd
CF2RMCH22aH.xsd
CF2RMCH22bH.xsd
CF2RMCH22cH.xsd
CF2RMCH22dH.xsd
CF2RMCH23aH.xsd
CF2RMCH23bH.xsd
CF2RMCH23cH.xsd
CF2RMCH23dH.xsd
CF2RMCH23eH.xsd
CF2RMCH23fH.xsd
CF2RMCH24aH.xsd
CF2RMCH24bH.xsd
CF2RMCH25aH.xsd
CF2RMCH25bH.xsd
CF2RMCH25cH.xsd
CF2RMCH25dH.xsd
CF2RMCH25eH.xsd
CF2RMCH25fE.xsd
CF2RMCH26H.xsd
CF2RMCH27aH.xsd
CF2RMCH27bH.xsd
CF2RMCH27cH.xsd
CF2RMCH27dE.xsd
CF2RMCH28H.xsd
CF2RMCH29H.xsd
CF2RMCH30H.xsd
CF2RMCH31aH.xsd
CF2RMCH31bH.xsd
CF2RMCH31cH.xsd
CF2RMCH31dH.xsd
CF2RMCH32.Hxsd
CF2RMCH33H.xsd
CF2RMCH34E.xsd
CF2RPLB02aE.xsd
CF2RPLB02bE.xsd
CF2RPLBO03E.xsd
CF2RPLB21aH.xsd
CF2RPLB21bH.xsd
CF2RPLB22aH.xsd
CF2RPLB22b.Hxsd
CF2RPVBO1E.xsd
CF2RPVBO02E.xsd
CF2RSRAO01E.xsd
CF2RSRAO02E.xsd
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CF2RSTHO1E.xsd
CF3RENV20aH.xsd
CF3RENV20bH.xsd
CF3RENV21H.xsd
CF3RENV22H.xsd
CF3REXC20H.xsd
CF3RMCH20aH.xsd
CF3RMCH20bH.xsd
CF3RMCH20cH.xsd
CF3RMCH20dH.xsd
CF3RMCH20eH.xsd
CF3RMCH21H.xsd
CF3RMCH22Ha.xsd
CF3RMCH22bH.xsd
CF3RMCH22cH.xsd
CF3RMCH22dH.xsd
CF3RMCH23aH.xsd
CF3RMCH23bH.xsd
CF3RMCH23cH.xsd
CF3RMCH23dH.xsd
CF3RMCH23eH.xsd
CF3RMCH23fH.xsd
CF3RMCH24aH.xsd
CF3RMCH24bH.xsd
CF3RMCH25aH.xsd
CF3RMCH25bH.xsd
CF3RMCH25cH.xsd
CF3RMCH25dH.xsd
CF3RMCH25eH.xsd
CF3RMCH26H.xsd
CF3RMCH27aH.xsd
CF3RMCH27bH.xsd
CF3RMCH27cH.xsd
CF3RMCH28H.xsd
CF3RMCH29H.xsd
CF3RMCH30H.xsd
CF3RMCH31aH.xsd
CF3RMCH31bH.xsd
CF3RMCH31cH.xsd
CF3RMCH31dH.xsd
CF3RMCH32H.xsd
CF3RMCH33H.xsd
CF3RPLB21bH.xsd
CF3RPLB22aH.xsd
CF3RPLB22bH.xsd

B-3



2019 Data Registry Requirements Manual

Appendix B

NRCV-MCH-04aH.xsd
NRCV-MCH-04cH.xsd
NRCV-MCH-04dH.xsd
NRCVMCHO04eH.xsd
NRCVMCH24aH.xsd
NRCVMCH24bH.xsd
NRCVMCH27bH.xsd
NRCVMCH27cH.xsd
NRCVMCH32H.xsd
NRCVPLB21H.xsd
NRCVPLB22H.xsd
DataTypes.xsd
ResBuilding.xsd
ResCommon.xsd
ResCompliance.xsd
ResEnvelope.xsd
ResHvac.xsd
ResLighting.xsd

The contents of the file named CF2RMCHO1bE.xsd follows.
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Hmel <?xml version="1.8" encoding="UTF-8"?>

—2 <xsd:schema xmlns="http://www.lmonte.com/besm/CF2RMCH@1bE"
xmlns:altova="http://www.altova.com/xml-schema-extensions" xmlns:bld="http://www.1lmonte. com/besm/bld"
xmlns:com="http://www.lmente.com/besm/com” xmlns:comp="http://www.lmonte.com/besm/comp”
xmlns:d="http://www.lmonte.com/besm/d" xmlns:dtyp="http://www.lmonte.com/besm/dtyp"
xmlns:env="htip://www.lmonte.com/besm/env” xmlns:hvac="http://www.lmonte.com/besm/hvac”
xmlns:lit="http://www.lmonte.com/besm/1it" xmlns:xsd="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.lmonte.com/besm/CF2RMCHBL1bE" elementFormDefault="qualified"
attributeFormbefault="unqualified” version="2019.1.001">

3 <xsd:import namespace="http://www.lmonte.com/besm/bld" schemalLocation="../base/ResBuilding.xsd"/>
4 <xsd:import namespace="http://www.lmonte.com/besm/com” schemalLocation="../base/ResCommon.xsd" />
5 <xsd:import namespace="http://www.lmonte.com/besm/comp"
schemaLocation="../base/ResCompliance.xsd"/>
& <xsd:import namespace="http://www.lmonte.com/besm/dtyp" schemalLocation="../base/DataTypes.xsd"/>
7 <xsd:import namespace="http://www.lmonte.com/besm/env" schemalLocation="../base/ResEnvelope.xsd"/>
8 <xsd:import namespace="http://www.lmonte.com/besm/hvac" schemalLocation="../base/ResHvac.xsd"/>
9 <xsd:import namespace="http://www.lmonte.com/besm/1it" schemalLocation="../base/ResLighting.xsd"/>
1¢ <xsd:complexType name="CFZRMCHB1LE" >
11 <xsd:annotation>
12 <xsd:documentation>»Space Conditioning Systems, Ducts, and Fans - MCHBlb Prescriptive
Alterations</xsd:documentation>
13 </xsd:annotation»
14 <xsd:sequence>
15 <xsd:element name="Section_A" minOccurs="1" maxOccurs="1">
16 <xsd:annoctation>
17 <xsd:documentation source="FieldText">General Information</xsd:documentation>
18 ¢<xsd:documentaticn source="MinOccurs”>»This section is
required. </xsd:documentation>
19 </xsd:annotation>
20 <xsd:complexType>
21 <xsd: sequence>
22 <xsd:element name="A@l ResidentialDwellingUnitName"
type="com:ResidentialDwellingUnitName">
23 <xsd:annctation>
24 <xsd:documentation source="FieldText"»Dwelling Unit
Name< /xsd:documentation>
25 <xsd:documentation source="CalculationsAndRules"»Reference text from
CF1R</xsd:documentation>
26 </xsd:annctation>
27 </xsd:element>
28 ¢<xsd:element name="A@2_ClimateZone" type="com:ClimateZone"»
29 <xsd:annotation>»
30 ¢<xsd:documentaticn source="FieldText">»Climate Zone</xsd:documentaticn>
31 ¢<xsd:documentation source="CalculationsAndRules">Reference text from
CF1R< /xsd:documentation>
32 </xsd:annotaticn»
33 </xsd:element>
34 ¢<xsd:element name="A@3 DwellingUnitConditicnedFlooraArea”
type="com:DwellingUnitConditionedFloorArea”»
35 <xsd:annctation>
36 <xsd:documentaticon source="FieldText"»Dwelling Unit Teotal Conditicned
Floor Area (ft<d:sup»>2</d:sup>)</xsd:documentation>
37 <xsd:documentation source="CalculationsAndRules">Value is numeric:
xxxxx 1ifl CF1R parent is CF1R-PRF, then if2 project scope = Newly Constructed (Addition Alcne) then
prompt user to enter a value equal to dwelling unit existing CFA + addition CFA, else reference the
value from CF1R endif2; else if CF1R parent is CF1R-NCB-@1, then if3 project scope =
AdditionGTieee then prompt user to enter a value equal to dwelling unit existing CFA + addition CFA,
else if project scope = NewBuildingConstruction, then if4 ResidentiallLowriseBuildingType =
SingleFamily, then reference value from CF1R-NCB field Ale, Else if ResidentiallLowriseBuildingType =
LowRiseMultiFamily, then reference value from CF1R-NCB field MB2 endit4 endif3; else if CF1R
parent is CF1R-ADD-@1, then if5 ResidentiallLowriseBuildingType = SingleFamily, then reference value
from field A28 from the CF1lR-ALT-82 that is required for the dwelling unit according to CF1R-ADD-@1
Section J, else if ResidentiallowriseBuildingType = LowRiseMultiFamily, then reference value from
field AB8 from the CF1lR-ALT-82 that is required for the dwelling unit according to CF1R-ADD-@1 Section
L endif5; else if CF1R parent is CF1R-ALT-81, then if6 ResidentiallLowriseBuildingType =
SingleFamily, then reference value from field Ae8 from the CF1R-ALT-82 that is required for the
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dwelling unit according to CF1R-ALT-81 Section G else if ResidentialLowriseBuildingType =
LowRiseMultiFamily, then reference value from field AB8 from the CF1R-ALT-282 that is required for the
dwelling unit according to CF1R-ALT-81 Section letter I endif6; else if CF1R parent is CF1R-ALT-@2,
then reference value from CF1R-ALT-82 field A@8. endifl. Allow user to override default and input
value; flag overridden values and report in project status notes field</xsd:documentation>

38 </xsd:annotation>

39 </xsd:element>

40 <xsd:element name="AG4 ResidentialDwellingUnitSpaceConditioningCount”
type="hvac:ResidentialDwellingUnitSpaceConditioningCount">

41 <xsd:annotation>

42 <xsd:documentation source="FieldText"»Number of Space Conditioning
Systems in this Dwelling Unit.</xsd:documentation»

43 <xsd:documentation source="CalculationsAndRules"»>integer xx; If parent
is CF1lR-ALT-@2 doc type, then use as default the value referenced from CF1R ALT-82 Section A (field
Ale); or allow user to override the default and input a new value; flag non-default values and report
in project status notes field; else if parent is not CF1R-ALT-€2 doc type, then user input the
integer value</xsd:documentation>

44 </xsd:annotation»

45 </xsd:element>

46 <xsd:element name="AS5 ComplianceMethod" type="comp:ComplianceMethod">

47 <xsd:annotation>

48 <xsd:documentation source="FieldText">Certificate of Compliance
Type</xsd:documentation»

49 ¢xsd:documentation scurce="CalculationsAndRules”>Reference document
type property from CF1R; For choice Performance display text: performance (CF1R-PRF); for choice
PrescriptiveAdditions display text: prescriptive additions (CF1R-ADD) For choice
PrescriptiveAlterations display text: prescriptive alterations (CF1R-ALT); For choice
PrescriptiveNewConstruction display text: prescriptive newly constructed
(CF1R-NCB)</xsd:documentation»

5@ </xsd:annotation>

51 </xsd:element>

52 <xsd:element name="A@6& HvaclLoadCalculationMethod"
type="comp:HvacLoadCalculationMethod">

53 <xsd:annotation>

54 ¢xsd:documentation source="FieldText">Method Used to Calculate HVAC
Loads</xsd:documentation>

55 <xsd:documentation source="CalculationsAndRules">User input; Choices
to display: ASHRAE Handbook; SMACNA Residential Comfort System Installation Standards Manual, ACCA
Manual J, Not applicable - equipment change out, like-for-like.</xsd:documentation>

56 </xsd:annotation>

57 </xsd:element>

58 ¢<xsd:choice maxOccurs="1">

59 <xsd:element name="A@7 DesignSensibleCoolinglLcad"”
type="hvac:DesignsensibleCoolinglLoad” >

6@ ¢<xsd:annotation»

6l ¢<xsd:documentation source="FieldText"»Calculated Dwelling Unit
Sensible Cooling Load (Btu/h)</xsd:documentation:

62 ¢<xsd:documentation source="CalculationsandRules">If
AR6_HvaclLoadCalculationMethod == NotApplicableEquipmentChangeout Then result = NotApplicable stored in
the NotAppplicableMessage Else User entry integer xxxxx</xsd:documentation»

63 </xsd:annotation>

64 </xsd:element>

65 <xsd:element name="A@7 NotApplicableMessage"
type="comp:NotApplicableMessage" >

66 ¢xsd:annotaticn»

&7 <xsd:documentation source="FieldText">Calculated Dwelling Unit
Sensible Ceoling Load (Btu/h)</xsd:documentation>

68 ¢<xsd:documentation source="CalculationsAndRules">If
AB6_HvaclLoadCalculationMethod == NotApplicablekEquipmentChangeout Then result = NotApplicable stored in
the NotAppplicableMessage Else User entry integer xxxxx</xsd:documentation»

69 ¢</xsd:annotation>

70 </xsd:element>

71 </xsd:choice>»

72 ¢<xsd:choice maxOccurs="1">

73 <xsd:element name="A@8_DwellinglnitDesignHeatinglLoad"

——type="hvac:DwellingUnitDesignHeatinglLoad" >
©1998-2018 Altova GmbH  hitp://www altova.com Connected to Altova LicenseServer at cecldsd132 Page 2
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HAGT4 <xsd:annotation> ) ) ) )
—75 <xsd:documentaticon source="FieldText">Calculated Dwelling Unit
Heating Load (Btu/h}</xsd:documentation>
76 <xsd:documentation source="CalculationsAndRules">If
ABE HvaclLoadCalculationMethod == NotApplicableEquipmentChangeout Then result = WotApplicable stored in
the NotAppplicableMessage Else User entry integer xxxxx</xsd:documentaticn>
77 </xsd:annotation>
78 </xsd:element>
79 ¢<xsd:element name="A@8 NotApplicableMessage"
type="comp:NotlApplicableMessage">
8o <xsd:annotation>
81 <xsd:documentation source="FieldText">Calculated Dwelling Unit
Heating Load (Btu/h}</xsd:documentation>
82 <xsd:documentaticn source="CalculationsAndRules">If
ABE HvaclLoadCalculationMethod == NotApplicableEquipmentChangeout Then result = WotApplicable stored in
the NotAppplicableMessage Else User entry integer xxxxx</xsd:documentaticn>
83 </xsd:annotation»
84 </xsd:element>
85 ¢</xsd:choice>»
86 <xsd:element name="A89 BedrocmCount"” type="com:BedroomCount">
87 <xsd:annotation>»
88 <xsd:documentation source="FieldText">Dwelling Unit Number of
Bedrooms</xsd:documentation>
89 <xsd:documentaticn scurce="CalculationsAndRules">Calculated field:
integer xx; If ComplianceMethod = Performance Then use as default the value referenced from the
CFLF-PRF Or allow user to override default and input a new valueconstrained to be GTE default value
from CF1R-PRF, which requires a flag the non-default value and report of change in the project status
notes field. Else (parent not CF1R-PRF) user inputs integer wvalue.</xsd:documentation>
9@ </xsd:annoctation>
91 </xsd:element>
92 <xsd:element name="AB9After" minOccurs="@">
93 <xsd:annotation>
94 <xsd:documentation source="FieldText">Variant
MCH-@1b</xsd:documentation»
95 <xsd:documentation socurce="AdditionalRequirements">MCH-@1b - Space
Conditioning Systems Ducts and Fans - Prescriptive Alterations</xsd:documentation>
96 <xsd:documentaticn scurce="CalculationsAndRules“>Calculated field: Ifl
ComplianceMethod in A@5 = Performance, then if2 CF1R-PRF project scope = Addition and/or Alteration
Or Newly Constructed (Addition Alone) then display doc wvariation MCH-@1d ; elseif CF1R-PRF project
scope = Newly Constructed display doc variation MCH-@la endif2; ElseIf ComplianceMethod =
PrescriptiveAlterations, Or PrescriptiveAddiitions, then display doc variation MCH-@lb; ElseIf
ComplianceMethod equals PrescriptiveNewConstruction then display doc variation MCH-@lc
endifl</xsd:documentation>
97 </xsd:annotation>
98 </xsd:element>
99 </xsd:sequence>
108 </xsd:complexType>
lel </xsd:element>
182 <xsd:element name="Section_B" minOccurs="1">
163 ¢<xsd:annotation>
104 <xsd:documentation source="FieldText">Space Conditioning (SC) System
Information</xsd:documentation>
185 <xsd:documentation source="CalculationsAndRules">For this table every field except
the last should reference values from CF1R as default; allow user to override the default and input a
new value; flag non-default values and report in project status notes field; a revised CF1R may be
required</xsd:documentation>
166 <xsd:documentation source="MinOccurs">This section is
required. </xsd:documentation>
187 </xsd:annctation>
188 <xsd:complexType>
189 <xsd:sequence>
118 <xsd:element name="TableSystemInformation">
111 <xsd:annotation>
112 <xsd:documentation source="FieldText"/»
113 </xsd:annotation>
—114 <xsd:complexType>
@1998-2018 Altova GmbH http:/fwmm.al‘tova.com Connected to Altova LicenseServer at cecldsd132 Page 3
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H:\:115 <xsd:sequence> )
—116 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">

117 <xsd:complexType>

118 <xsd: sequence>

119 <xsd:element
name="B@1l_ResidentialSpaceConditioningSystemName" type="hvac:ResidentialSpaceConditioningSystemName">

12¢ ¢<xsd:annotation»

121 ¢<xsd:documentation source="FieldText"»>5C
System ID/ Name from CFlR</xsd:documentation>

122 ¢<xsd:documentation
source="CalculationsAndRules">Reference values from CF1R as default; allow user to override the
default and input a new value; flag non-default values and report in preject status notes field; a
revised CF1R may be required.</xsd:documentation>

123 </xsd:annotation>

124 </xsd:element>

125 <xsd:element
name="B@2 ResidentialHvacSystemAreasServed" type="hvac:ResidentialHvacSystemAreaServed"'>

126 ¢<xsd:annotatiocn»

127 ¢xsd:documentation source="FieldText"»sC
System Description of Area Served</xsd:documentation:

128 <xsd:documentation
source="CalculationsAndRules">Reference values from CF1R as default; allow user to override the
default and input a new value; flag non-default values and report in project status notes field; a
revised CF1R may be required. Require each entry to be unique in this dwelling unit i.e. unique
within the scope of this instance of the MCH-81</xsd:documentation>

129 </xsd:annotation>

13e </xsd:element>

131 <xsd:element
name="B@3_ResidentialHvacSystemConditionedArea™ type="hvac:ResidentialHvacSystemConditionedArea™>»

132 ¢xsd:annotaticn»

133 <xsd:documentation source="FieldText">CFA
served by this SC System (ft<d:sup»2</d:sup>)</xsd:documentation?

134 <xsd:documentation
source="CalculationsaAndRules">If parent is CF1R-ALT-22, then reference values from CF1R as default,
Else If parent is CF1R-PRF, then prompt user to enter value; do not duplicate system names to be
used</xsd:documentation>

135 </xsd:annotation>

136 </xsd:element>

137 <xsd:element name="B@4 DuctedSystem”
type="comp:DuctedSystem">»

138 ¢<xsd:annotation»

139 ¢<xsd:documentation source="FieldText"»Is the
SC system a ducted system?</xsd:documentation>

14e <xsd:documentation
source="CalculationsAndRules">If parent is CF1R-ALT-22, then reference values from CF1R as default,
Else If parent is CF1R-PRF, then prompt user to enter value; do not duplicate system names to be
used. Display Yes and No to represent Boolean values true and false</xsd:documentation>

141 </xsd:annotation>

142 </xsd:element>

143 <xsd:element
name="B@5 IncludesComponentWithRefrigerant™ type="comp: IncludesComponentiWithRefrigerant”>

144 <xsd:annotaticn»

145 ¢<xsd:documentation
source="FieldText">Installing a refrigerant containing component?</xsd:documentation>

146 <xsd:documentation
source="CalculationsaAndRules">If parent is CF1R-ALT-@2, then reference values from CF1R as default,
Else If parent is CF1R-PRF, then prompt user to enter value; do not duplicate system names to be used
Display Yes and No to represent Boolean values true and false</xsd:documentation>

147 </xsd:annotation>

148 </xsd:element>

149 <xsd:element name="B@&_InstallingNewComponents"”
type="comp: InstallingNewComponents">

15 ¢<xsd:annotaticn»

151 <xsd:documentation
source="FieldText">Installing new SC system components?</xsd:documentation>

—152 <xsd:documentation
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s easource="CalculationsAndRules” >If parent is CF1R-ALT-@2, then reference values from CF1R as default,

Else If parent is CF1lR-PRF, then prompt user to enter value; do not duplicate system names to be
used. Display Yes and No to represent Boolean values true and false</xsd:documentation>

153 </xsd:annotation>

154 </xsd:element>

155 <xsd:element
name="B@7 Installing4@PlusLinearFeetDucts" type="comp:Installingd4@PlusLinearFeetDucts”>

156 ¢<xsd:annotation>

157 <xsd:documentation
source="FieldText">Installing more than 4@ feet of ducts?</xsd:documentation>

158 <xsd:documentation
source="CalculationsAndRules">If parent is CFLlR-ALT-82, then reference values from CF1R as default,
Else If parent is CF1lR-PRF, then prompt user to enter value; do not duplicate system names to be
used. Display Yes and No to represent Boolean values true and false</xsd:documentation>

159 </xsd:annotation>

l6e </xsd:element>

161 <xsd:element
name="B@8_DuctSystemAllAccessibleForSealingWithPlus75PercentNewReplaced”
type="comp:DuctSystemallAccessibleForSealingWithPlus75PercentNewReplaced” >

162 <xsd:annotation>

163 <xsd:documentation
source="FieldText"»Installing entirely new duct system?</xsd:documentation:

le4 <xsd:documentation
source="CalculationsAndRules">If parent is CFlR-ALT-82, then reference values from CF1lR as default
Else If parent is CF1lR-PRF, then prompt user to enter value; do not duplicate system names to be
used. Display Yes and No to represent Boolean values true and false</xsd:documentation>

165 </xsd:annotation»

166 </xsd:element>

167 <xsd:element name="889_AllNewOrReplacedHvacSystem"
type="comp:Al INewOrReplacedHvacSystem">

168 ¢<xsd:annotation>

169 <xsd:documentation
source="FieldText">Installing entirely new SC system?</xsd:documentation>

17¢@ <xsd:documentation
source="CalculationsAndRules">If parent is CFLlR-ALT-82, then reference values from CF1R as default,
Else If parent is CF1R-PRF, then prompt user toc enter value; do not duplicate system names to be
used. Display Yes and No to represent Boolean values true and false</xsd:documentation>

171 </xsd:annotation>

172 </xsd:element>

173 <xsd:element name="B1@ ResidentialHvacAlterationType"
type="hvac:ResidentialHvacAlterationType">

174 <xsd:annotation>

175 <xsd:documentation
source="FieldText"»Alteration Type</xsd:documentaticn>

176 <xsd:documentation
source="CalculationsAndRules">Provide controls for user input to either 1) determine the correct
result for alteration type for entry in this field by prompting the user to respond with any data
input needed for use of the logic in Logic Table for Determining Alteration Type and HERS Verification
Requirements which is provided in the Residential Compliance Documents workbock. Constrain user input
for fields BB4-B89 to allow only the available combinations of responses given in the Logic Table in
rows a through s; or 2} allow the user to pick an alteration type from ResidentialHvacAlterationType
values. For choice DuctSystemExistingExtended display text: Extensicn of Existing Duct System; For
choice SpaceConditioningSystemaAltered display text: Altered Space Conditioning System; For choice
DuctSystemEntirelyNewReplacement display text: Entirely New or Complete Replacement Duct System with
or without Equipment Changeout; For choice SpaceConditioningSystemEntirelyNewReplacement display text:
Entirely New or Complete Replacement Space Conditioning System; For choice NoAlterationsPerformed
display text: No Alteration Performed</xsd:documentation>

177 </xsd:annotation>

178 </xsd:element>

179 </xsd:sequence>

18e </xsd:complexType>

181 </xsd:element>

182 </xsd:sequence>

183 </xsd:complexType>

184 </xsd:element>

—185 <xsd:element name="Blea SectionComments"” type="comp:SectionComments”
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minOccurs="e">

186 <xsd:annotation>»
187 <xsd:documentation source="FieldText">Notes</xsd:documentation>»
188 </xsd:annotation>
189 </xsd:element>
19¢ </xsd:sequence>
191 </xsd:complexType>
192 </xsd:element>
193 <xsd:element name="Section_C" minOccurs="1">
194 <xsd:annotation>
195 ¢<xsd:documentation source="FieldText"»>Space Conditioning (SC) System Alterations
Compliance Information</xsd:documentation>
196 <xsd:documentation source="CalculationsAndRules">Require one row of data in this
table for each of the SC Systems listed in Section B for which B1@ ResidentialHwvacAlterationType !=
NoAlterationsPerformed</xsd:documentation>
197 ¢xsd:documentation source="MinOccurs”»>This section is
required. </xsd:documentation>
198 </xsd:annotation>
199 <xsd:complexType>
200 <xsd:sequence>
291 <xsd:element name="TableAlterations">
202 <xsd:annotation>
203 <xsd:documentation source="FieldText"/>
294 </xsd:annotation>»
205 <xsd:complexType>
206 <xsd:sequence>
287 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">
208 <xsd:complexType>
209 <xsd:sequence>
218 <xsd:element
name="C@1l ResidentialSpaceConditioningSystemName" type="hvac:ResidentialSpaceConditioningSystemName">
211 <xsd:annotation>
212 <xsd:documentation source="FieldText">SC
System ID/ Name from CF1R</xsd:documentation>
213 <xsd:documentaticn
source="CalculationsAndRules">Reference value from
B@1l ResidentialSpaceConditioningSystemName</xsd:documentations
214 </xsd:annotation>
215 </xsd:element>
216 <xsd:element
name="C@2_ResidentialHvacSystemAreasServed" type="hvac:ResidentialHvacSystemAreaServed">
217 <xsd:annotation>
218 ¢xsd:documentation source="FieldText"»SC
System Description of Area Served</xsd:documentation>
219 <xsd:documentaticn
source="CalculationsAndRules">Reference value from
B@2_ResidentialHvacSystemAreaServed</xsd:documentation>
220 </xsd:annotation>
221 </xsd:element>
222 <xsd:element name="C@3_ResidentialbeatingSystemType"
type="hvac:ResidentialHeatingSystemType">
223 <xsd:annotation>
224 ¢<xsd:documentation source="FieldText">Heating
System Type</xsd:documentation>
225 ¢<xsd:documentation
source="CalculationsAandRules">Reference value from CF1R as default; allow user to override the default
and pick one from list: CentralGasFurnace, CentralSplitHP, CentralPackagedHP, CentrallLargePackagedHP,
DuctlessSplitHP (display term Ductless mini-split HP), RoomHP, Boiler, Hydronic, CombinedHydronic,
HydronicForcedAir, CombinedHydronicForcedAir, HydronicHP, HydronicHP_ForcedAir, GasPackagedFurnace,
GasWallFurnace , GasSpaceHeater, Electric, NonAirSourceHP, WoodHeat, SmallDuctHighvelocityHP,
DuctedMultiSplitHP, DuctlessMultiSplitHP, DuctedDuctlessMultiSplitHP, DuctlessVRF HP, WoodHeat and
NoHeating. If result == NoHeating then check: there must be at least one heating system entered in
this section €84 to comply, else flag noncompliant condition (no heating installed) and do not allow
registration to continue. Flag non-default values and report in project status notes field; a
revised CF1R may be required</xsd:documentation>
—226 <fxsd:annotation»
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HVZZ? </xsd:element>
—228 <xsd:sequence maxOccurs="unbounded”>
229 ¢<xsd:annotation>
230 <xsd:documentation source="FieldText">Altered
Heating Compeonent</xsd:documentation>
231 <xsd:documentation
source="CalculationsAndRules”>Reference value from CF1R as default; allow user to override the default
and pick as many as are applicable from list: GasFurnaceAHU, FancoilAHU, OutdoorCondensingUnit,
IndoorCoil, Boiler, TXV_EXV, Compressor, RefrigerantLineset, NoHeatingComponentsAltered. Flag
non-default values and report in project status notes field; a revised CF1R may be
required. </xsd:documentation>
232 </xsd:annotation>
233 <xsd:element
name="Ce@4_ ResidentialHvacHeatingComponentType" type="hvac:ResidentialHvacHeatingComponentType"/>
234 </xsd:sequence>
235 ¢<xsd:choice maxOccurs="1"»
236 <xsd:element name="C@5 EfficiencyType">
237 <xsd:annotation>
238 <xsd:documentation
source="FieldText"»Heating Efficiency Type</xsd:documentation>
239 ¢<xsd:documentation
source="CalculationsAndRules">If (@4_ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If
Ce3_ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydronicForcedAir, HydronicHP, Or HydronicHP ForcedAir result = WotApplicable stored in
NotApplicatleMessage; Else reference value from CF1R as default but allow user to override the default
and pick one from list: AFUE, HSPF, COP. Flag non-default values and repcrt in project status notes
field; a revised CF1R may be required</xsd:documentation>
248 </xsd:annotation»
241 <xsd:simpleType>
242 ¢xsd:restriction
hase="hvac:EfficiencyType">
243 <xsd:enumeration value="AFUE"/>
244 <xsd:enumeration value="COP"/>
245 <xsd:enumeration value="HSPF"/>
246 ¢/xsd:restriction>
247 </xsd:simpleType>
248 </xsd:element>
249 <xsd:element name="C@5 NotApplicableMessage"
type="comp:NotApplicableMessage">
250 <xsd:annotation>»
251 <xsd:documentation
source="FieldText"»Heating Efficiency Type</xsd:documentation>
252 ¢<xsd:documentation
source="CalculationsAndRules">If (@4 ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If
€03 ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydronicForcedAir, HydronicHP, Or HydronicHP_ForcedAir result = NotApplicable stored in
NotApplicableMessage; Else reference value from CF1R as default but allow user to override the default
and pick one from list: AFUE, HSPF, COP. Flag non-default values and report in project status notes
field; a revised CF1R may be required</xsd:documentation>
253 </xsd:annotation>
254 </xsd:element>
255 <fxsd:choice>»
256 <xsd:choice maxOccurs="1"»
257 <xsd:element name="(@6_EfficiencyMinimumvalueAFUE"
type="hvac:EfficiencyMinimumvalueAFUE">
258 <xsd:annotation>
259 <xsd:documentation
source="FieldText">Heating Minimum Efficiency Value</xsd:documentation>
268 <xsd:documentation
source="CalculationsAndRules">If (@4 ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If
CO03_ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydronicForcedAir, HydronicHP, Or HydronicHP_ForcedAir result = NotApplicable stored in
NotApplicatleMessage; Else reference value from CF1R as default; but allow user to override the
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default to enter numeric value xx.x; default minimum value for AFUE= 8.8 display term 88%; or
default minimum value for HSPF=8.@; Flag non-default wvalues and report in project status notes field a
revised CF1R may be required.</xsd:documentation>

261 </xsd:annotation>

262 </xsd:element>

263 ¢<xsd:element name="C@6_EfficiencyMinimumvalueCOP"
type="hvac:EfficiencyMinimumvalueCOP" >

264 <xsd:annotation>

265 <xsd:documentation
source="FieldText">Heating Minimum Efficiency value</xsd:documentaticn>»

266 <xsd:documentation

source="CalculationsAndRules">If (@4 ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If
C@3_ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydronicForcedAir, HydronicHP, Or HydronicHP_ForcedAir result = NotApplicablestored in
NotApplicatleMessage; Else reference value from CF1R as default; but allow user to override the
default to enter numeric value xx.x; default minimum value for AFUE= ©.8@ display term 88%; or
default minimum value for HSPF=8.@; Flag non-default wvalues and report in preject status notes field a
revised CF1R may be required.</xsd:documentation>

267 </xsd:annotation>

268 </xsd:element>

269 <xsd:element name="C@6_EfficiencyMinimumvalueHSPF"
type="hvac:EfficiencyMinimumvalueHSPF">

270 <xsd:annotation>»

271 <xsd:documentation
source="FieldText">Heating Minimum Efficiency Value</xsd:documentation>

272 <xsd:documentation

source="CalculationsAndRules">If (@4 _ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If

C@3 ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydrenicForcedAir, HydronicHP, Or HydronicHP_ForcedAir result = NotApplicable stored in
NotApplicableMessage; Else reference value from CF1R as default; but allow user to override the
default to enter numeric value xx.x; default minimum value for AFUE= &.8@ display term 8@%; or
default minimum value for HSPF=8.@; Flag non-default wvalues and report in project status notes field a
revised CF1R may be required.</xsd:documentation>

273 </xsd:annotation>

274 </xsd:element>

275 <xsd:element name="C@6 NotApplicableMessage"
type="comp:NotApplicableMessage">

276 <xsd:annotation>

277 <xsd:documentation
source="FieldText">Heating Minimum Efficiency Value</xsd:documentation>

278 ¢<xsd:documentation

source="CalculationsAndRules">If (@4 ResidentialHvacHeatiingComponentType ==
NoHeatingComponentsAltered result = NotApplicable stored in NotApplicablemessage; Else If
CB3_ResidentialHeatingSystemType == Hydronic, CombinedHydronic, HydronicForcedAir,
CombinedHydronicForcedAir, HydronicHP, Or HydronicHP ForcedAir result = WotApplicable stored in
NotApplicableMessage; Else Else reference value from CF1lR as default; but allow user to override the
default to enter numeric value xx.x; default minimum value for AFUE= ©.8@ display term 88%; or
default minimum value for HSPF=8.8; Flag non-default wvalues and report in preject status notes field a
revised CF1R may be required.</xsd:documentation>

279 </xsd:annotation>

280 </xsd:element>

281 <fxsd:choice>»

282 <xsd:element name="C@7_ResidentialCoolingSystemType"
type="hvac:ResidentialCoclingSystemType™>

283 <xsd:annotation>

284 <xsd:documentation source="FieldText">Cocling
System Type</xsd:documentation>

285 <xsd:documentation

source="CalculationsAndRules">Reference value from CF1R as default; allow user to override the default

and pick one from list: CentrallLargePackagedAC, CentrallargePackagedHP, CentralPackagedAC,

CentralPackagedHP, CentralSplitAC, Central$plitHP, DuctedMultiSplitAC, DuctedMultiSplitHP,

DuctlessMultiSplitAC, DuctlessMultiSplitHP, DuctedDuctlessMultiSplitaC, DuctedDuctlessMultiSplitHP,

DuctlessSplitaC (display term Ductless mini-split AC) , Ductless$SplitHP (display term Ductless
mini-split HP), DuctlessVRF _AC, DuctlessVRF HP, EvaporatlveDlrect EvaporativeIndirect,
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EvaporativelIndirectDirect, EvaporativelyCooledCondenser, GasAbsorpticnAC, GroundSourceHeatPump,
Hydronic, HydronicHP, HydronicHP ForcedAir, IceStorageAC, NoCooling, NonAirCooledAC, NonAirSourceHP,
RoomAC, RoomHP, SmallDuctHighVelocityHP, SmallDuctHighVelocityAC. Flag non-default values and report
in project status notes field; a revised CF1R may be required</xsd:documentation>

286 </xsd:annotation»

287 </xsd:element>

288 <xsd:sequence maxOccurs="unbounded"”>

289 ¢<xsd:annotation>

299 <xsd:documentation source="FieldText">Altered
Cooling Component</xsd:documentation>

291 <xsd:documentation
source="CalculationsAndRules">Reference value from CF1R as default; allow user to override the default
and pick as many as are applicable from list: OutdoorCondensingUnit, FancoilAHU, IndoorCoil, TXV_EXV,
Compressor, RefrigerantLineset, NoCoolingComponentsAltered. Flag non-default wvalues and report in
project status notes field; a revised CF1R may be required</xsd:documentation>

292 </xsd:annotation>

293 <xsd:element
name="C@8_ResidentialHvacCoolingComponentType" type="hvac:ResidentialHvacCoolingComponentType"/>

294 </xsd:sequence>

295 <xsd:choice maxOccurs="1"»

296 <xsd:element name="C@9 EfficiencyType">

297 <xsd:annotation>

298 ¢<xsd:documentation
source="FieldText"»Cooling Efficiency Type</xsd:documentation>

299 ¢<xsd:documentation
source="CalculationsAndRules">Reference value from CF1R as default; If
CB8_ResidentialHvacCoolingComponentType == NoCoclingCompeonantsAltered, then result is NotApplicable
stored in NotépplicableMessage, Else allow user to override the default by picking from list: SEER,
EER. Flag non-default values and report in project status notes field; a revised CF1lR may be
required</xsd:documentation>

300 </xsd:annotation>

301 <xsd:simpleType>

362 <xsd:restriction
base="hvac:EfficiencyType">

303 <xsd:enumeration value="EER"/>

384 <xsd:enumeration value="SEER"/>

385 </xsd:restriction>»

386 </xsd:simpleType>

387 </xsd:element>

388 <xsd:element name="C@9 NotApplicableMessage"
type="comp:NotApplicableMessage">

389 <xsd:annotation>»

31¢ ¢<xsd:documentation
source="FieldText"»Cocling Efficiency Type</xsd:documentation>

311 ¢xsd:documentation
source="CalculationsAndRules">Reference value from CF1R as default; If
(P8 ResidentialHvacCoolingComponentType == WoCoolingComponentsAltered, then result is
NotApplicablestored in NotApplicableMessage, Else allow user to override the default by picking from
list: SEER, EER. Flag non-default values and report in project status notes field; a revised CF1R
may be required</xsd:documentation>

312 </xsd:annotation>

313 </xsd:element>

314 <fxsd:choice>»

315 ¢<xsd:choice maxOccurs="1"»

3le <xsd:element name="Cl@ EfficiencyMinimumvalueSEER"
type="hvac:EfficiencyMinimumvalueSEER">

317 <xsd:annotation>

318 ¢<xsd:documentation
source="FieldText">»Cooling Minimum Efficiency Value</xsd:documentation>

319 <xsd:documentation
source="CalculationsAndRules">Reference value from CF1R as default; if
(P8 ResidentialHvacCoolingComponentType == NoCoolingComponentsAltered, then result is NotApplicable
stored in NotApplicableMessage, Else allow user to override the default to enter value: xx.x; default
minimum value for SEER=13; allow user to overwrite default value, but flag non-default values and
report in project status notes field a revised CF1R may be required</xsd:documentation>

—320 </xsd:annotation>
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HNBZl </xsd:element>
—322 <xsd:element name="Cl@ EfficiencyMinimumvalueEER"
type="hvac:EfficiencyMinimumvalueEER" >
323 <xsd:annotation>
324 ¢<xsd:documentation
source="FieldText"»Cooling Minimum Efficiency Value</xsd:documentation>
325 ¢<xsd:documentation
source="CalculationsAndRules” >Reference value from CF1R as default; if
Ce8 ResidentialHvacCoolingComponentType == NoCoolingComponentsAltered, then result is NotApplicable
stored in NotApplicableMessage, Else allow user to override the default to enter wvalue: xx.x; default
minimum value for SEER=13; allow user to overwrite default value, but flag non-default values and
report in project status notes field a revised CF1R may be required</xsd:documentation>
326 <fxsd:annctation»
327 </xsd:element>
328 <xsd:element name="Cle@ NotApplicableMessage"
type="comp:NothApplicableMessage">
329 <xsd:annotation>
33e <xsd:documentation
source="FieldText"»Cooling Minimum Efficiency Value</xsd:documentation>
331 ¢<xsd:documentation
source="CalculationsAndRules” >Reference value from CF1R as default; if
CP8_ResidentialHvacCoolingComponentType == NoCoolingComponentsAltered, then result is NotApplicable
stored in NotApplicableMessage, Else allow user to override the default to enter wvalue: xx.x; default
minimum value for SEER=13; allow user to overwrite default value, but flag non-default values and
report in project status notes field a rewvised CF1R may be required</xsd:documentation>
332 <fxsd:annctation>
333 </xsd:element>
334 </xsd:choice»
335 <xsd:choice maxOccurs="1">
336 <xsd:element name="Cl1l_ThermostatType™”>
337 <xsd:annotation>»
338 <xsd:documentation
source="FieldText"»Required Thermostat Type</xsd:documentation>
339 <xsd:documentation
source="CalculationsAndRules”>If B1@ ResidentialHvacAlterationType == DuctSystemExistingExtended Then
result = NotApplicable stored in NotApplicableMessage. Else result = SetbackThermostat; Allow user to
override the default and select one from list. Choices for ThermostatType: SetbackThermostat ,
OccupantControlledSmartThermostat, EnergyManagementSystem</xsd:documentation>
349 </xsd:annctation>
341 <xsd:simpleType>
342 ¢<xsd:restriction
base="hvac: ThermostatType">
343 <xsd:enumeraticn
value="EnergyManagementSystem"/>»
344 <xsd:enumeration
value="0OccupantControlledSmartThermostat” />
345 <xsd:enumeration
value="5%etbackThermostat"/>
346 ¢</xsd:restriction»
347 </xsd:simpleType>
348 </xsd:element>
349 ¢<xsd:element name="Cll_NotApplicableMessage”
type="comp:NotApplicableMessage">
35 <xsd:annotation>»
351 <xsd:documentation
source="FieldText"»Required Thermostat Type</xsd:documentation>
352 <xsd:documentation
source="CalculationsAndRules”>If B1@ ResidentialHvacAlterationType == DuctSystemExistingExtended Then
result = NotApplicable stored in the C11 NotApplicableMessage. Else result = SetbackThermostat stored
in C11_ThermostatType</xsd:documentation>
353 </xsd:annctation>
354 </xsd:element>
355 <fxsd:choice>
356 <xsd:choice maxOccurs="1">»
357 <xsd:element name="C1Z2_IndcorUnitsCount"
—type="hvac: IndoorUnitsCount">
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HNBSS <xsd:annotation> )
—359 <xsd:documentation

source="FieldText">Number of Indoor Units Connected to the System's Outdoor Unit</xsd:documentation:

368 <xsd:documentation
source="CalculationsAndRules">If (@3 Or C@7 == RoomHP, RoomAC, GasWallFurnace , GasSpaceHeater,
Electric, WoodHeat, GasPackagedFurnace, CentralPackagedAC, CentralPackagedHP, CentrallLargePackagedAC,
CentralLargePackagedHP, EvaporativeDirect, Evaporativelndirect, EvaporativeIndirectDirect,
EvaporativelyCooledCondenser result = NotApplicable stored in NotApplicableMessage; Else If
€14 _IsvVentilationSystemCFI == true result = 1; Else default result = 1; Allow user to override and
enter either 1 or NotApplicable stored in NotApplicableMessage.</xsd:documentation>

361 </xsd:annotation>

362 </xsd:element>

363 <xsd:element name="C1l2 NotApplicableMessage"
type="comp:NotApplicableMessage">

364 <xsd:annotation>

365 ¢<xsd:documentation
source="FieldText">Number of Indoor Units Connected to the System's Outdoor Unit</xsd:documentation>

366 <xsd:documentation
source="CalculationsAndRules">If (@3 Or C@7 == RoomHP, GasWallFurnace , GasSpaceHeater, Electric,
WoodHeat, GasPackagedFurnace, CentralPackagedAC, CentralPackagedHP, CentrallLargePackagedAC,
CentralLargePackagedHP, EvaporativeDirect, Evaporativelndirect, EvaporativeIndirectDirect,
EvaporativelyCocoledCondenser result = NotApplicable stored in NotApplicableMessage; Else If
€14 _IsvVentilationSystemCFI == true result = 1; Else default result = 1; Allow user to override and
enter either 1 or Notapplicable stored in NotApplicableMessage.</xsd:documentation>

367 </xsd:annotation>

368 </xsd:element>

369 </xsd:choice>

37e <xsd:choice maxOccurs="1"»

371 <xsd:element name="C13 DuctedIndoorUnitsCount"
type="hvac:DuctedIndoorUnitsCount">

372 <xsd:annotation>

373 <xsd:documentation

source="FieldText">Number of Ducted Indoor Units Connected to the System's Outdoor
Unit</xsd:documentation>

374 ¢<xsd:documentation
source="CalculationsAndRules">If B@4 DuctedSystem == false, then result = NotApplicable stored in
NotApplicableMessage with display text: N/A  Else default value = 1; allow user to overwrite the
default to enter an integer value GT 1<¢/xsd:documentation>

375 </xsd:annotation>

376 </xsd:element>

377 <xsd:element name="C13 NotApplicableMessage"
type="comp:NotApplicableMessage">

378 <xsd:annotation>

379 <xsd:documentation

source="FieldText">Number of Ducted Indoor Units Connected to the System's Outdoor
Unit</xsd:documentation>

38¢ ¢<xsd:documentation
source="CalculationsAndRules”>If B@4 DuctedSystem == false, then result = NotApplicable stored in
NotApplicableMessage with display text: N/A  Else default value = 1; allow user to coverwrite the
default to enter an integer value GT 1</xsd:documentation>

381 </xsd:annotation>

382 </xsd:element>

383 </xsd:choice>

384 <xsd:element name="Cl4 IsVentilationSystemCFI"
type="comp:IsvVentilationSystemCFI">

385 <xsd:annotation>

386 <xsd:documentation source="FieldText":>Central
Fan Integrated (CFI) Ventilation System Status</xsd:documentation>

387 <xsd:documentation

source="CalculationsAndRules">User selects from list: for true value, display text CFI system; for
false value display text Not CFI system.</xsd:documentation>

388 </xsd:annotation>»
389 </xsd:element>
390 </xsd:sequence>
391 </xsd:complexType>
—392 </xsd:element>
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HNBQS </xsd:sequence>
—394 </xsd:complexType>
395 </xsd:element>
396 <xsd:element name="Cl4a_SectionComments" type="comp:SectionComments”
minOccurs="9"»
397 ¢<xsd:annotation>
398 ¢xsd:documentation scurce="FieldText">Notes:</xsd:documentation>
399 </xsd:annotation>
400 </xsd:element>
481 </xsd:sequence>
402 </xsd:complexType>
4@3 </xsd:element>
494 <xsd:element name="Section_D" minOccurs="@" maxOccurs="1">
405 <xsd:annotation>
406 <xsd:documentation source="FieldText">Installed Heating Equipment
Information</xsd:documentations>
487 <xsd:documentation source="CalculationsAndRules">This Section is applicable only

at least one SC System has a value for CR4 ResidentialHvacHeatiingComponentType !=
NoHeatingComponentsAltered. If applicable, require one row of data in this table for each of the SC
Systems listed in Section C with Ce4_ResidentialHvacHeatiingComponentType !=
NoHeatingComponentsAltered. </xsd:documentation>

408 <xsd:documentation source="MinOccurs">If this section doesn't apply, display only
the section FieldText and the statement 'This section does not apply to this
project.'</xsd:documentation>

489 </xsd:annotation>

418 <xsd:complexType>

411 <xsd:sequence>

412 <xsd:element name="TableHeating">

413 <xsd:annotation>

414 <xsd:documentation source="FieldText"/>

415 </xsd:annotation>

416 <xsd:complexType>

417 <xsd:sequence>

418 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">

419 <xsd:complexType>

420 <xsd:sequence>

421 <xsd:element
name="D@1 ResidentialSpaceConditioningSystemName" type="hvac:ResidentialSpaceConditioningSystemName ">

422 <xsd:annotation>

423 <xsd:documentation source="FieldText">SC
System ID/ Name from CFlR</xsd:documentation>

424 <xsd:documentation

source="CalculationsAndRules" >Referencevalue from
B@l ResidentialSpaceConditioningSystemName</xsd:documentation>

425 </xsd:annotation»

426 </xsd:element>

427 <xsd:element
name="D@2_ResidentialHvacSystemAreaServed” type="hvac:ResidentialHvacSystemAreaserved”>

428 ¢<xsd:annotation>

429 <xsd:documentation source="FieldText">SC
System Description of Area Served</xsd:documentation>

43¢ <xsd:documentation

source="CalculationsAndRules" >Reference value from
B@2 ResidentialHvacSystemAreaServed</xsd:documentation>

431 </xsd:annotation>

432 </xsd:element>

433 <xsd:choice maxOccurs="1"3

434 ¢<xsd:element name="D@3 EfficiencyType">

435 <xsd:annotation>

436 <xsd:documentation
source="FieldText">Heating Efficiency Type</xsd:documentation>

437 ¢<xsd:documentation

source="CalculationsAndRules">Reference to either Heating EfficiencyType
438  value in C@5_EfficiencyType or C@5_NotApplicableMessage</xsd:documentations

439 </xsd:annotation>
—440 <xsd:simpleType>
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441

HAG o o

<xsd:restriction
base="hvac:EfficiencyType">

442 ¢<xsd:enumeration value="AFUE"/>

443 <xsd:enumeration value="COP"/>

444 <xsd:enumeration value="HSPF"/>

445 </xsd:restriction>

446 </xsd:simpleType>

447 </xsd:element>

448 <xsd:element name="D&3_NotApplicableMessage"
type="comp:NotApplicableMessage">

449 <xsd:annotation>

458 <xsd:documentation
source="FieldText">Heating Efficiency Type</xsd:documentation>

451 <xsd:documentation
source="CalculaticnsAndRules " >Reference to either Heating EfficiencyType

452  value in C@5_EfficiencyType or (@5 NotaApplicableMessage</xsd:documentation>

453 </xsd:annotation>

454 </xsd:element>

455 </xsd:choice>

456 <xsd:choice maxOccurs="1"»

457 <xsd:element
name="De4 EfficiencyInstalledvalueAFUE" type="hvac:EfficiencyInstalledvalueAFUE">

458 <xsd:annotation>

459 <xsd:documentation
source="FieldText">Heating Efficiency Value</xsd:documentation>

46@ <xsd:documentation
source="CalculaticnsAndRules”>If C@6_NotApplicableMessage == NotApplicable result = NotApplicable
stored in NotApplicableMessage Else user input numeric value; If result GTE
(6 EfficiencyMinimumvalueAFUE, result complies, Else flag it as a non-compliant value and do not
allow this document to be registered.</xsd:documentation>

461 </xsd:annotation»

462 </xsd:element>

463 <xsd:element
name="De4 EfficiencyInstalledvalueCOP" type="hvac:EfficiencyInstalledvalueCOP">

464 <xsd:annotation>»

465 <xsd:documentation
source="FieldText">Heating Efficiency Value</xsd:documentation>

466 <xsd:documentation
source="CalculaticnsAndRules”>If C@6_NotApplicableMessage == NotApplicable result = NotApplicable
stored in NotApplicableMessage Else user input numeric value; If result GTE
(6 EfficiencyMinimumvalueCOP, result complies, Else flag it as a non-compliant value and do not allow
this document to be registered.</xsd:documentation>

467 </xsd:annotation»

468 </xsd:element>

469 <xsd:element
name="De4 EfficiencyInstalledvalueHSPF" type="hvac:EfficiencyInstalledvalueHSPF">

47¢ <xsd:annotation>»

471 <xsd:documentation
source="FieldText">Heating Efficiency Value</xsd:documentation>

472 <xsd:documentation
source="CalculaticnsAndRules”>If C@6_NotApplicableMessage == NotApplicable result = NotApplicable
stored in NotApplicableMessage Else user input numeric value; If result GTE
(6 EfficiencyMinimumyalueHSPF, result complies, Else flag it as a non-compliant value and do not
allow this document to be registered.</xsd:documentation>

473 </xsd:annotation»

474 </xsd:element>

475 <xsd:element name="D&4 NotApplicableMessage"
type="comp:NotApplicableMessage">

476 <xsd:annotation>»

477 <xsd:documentation
source="FieldText">Heating Efficiency Value</xsd:documentation>

478 <xsd:documentation
source="CalculationsandRules”>If C@&6_NotApplicableMessage == NotApplicable result = NotApplicable
stored in NotApplicableMessage Else user input numeric value;</xsd:documentation>

479 </xsd:annotation»

—480 </xsd:element>
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HN481 <fxsd:choice>
—482 <xsd:element name="D@5 HeatingUnitManufacturer"
type="comp:HeatingUnitManufacturer">
483 <xsd:annotation>
484 <xsd:documentation source="FieldText">Heating
Unit Manufacturer</xsd:documentation>
485 </xsd:annotation>
486 </xsd:element>
487 <xsd:element name="D&6_HeatingUnitModelNumber”
type="comp:HeatingUnitModelNumber">
488 ¢xsd:annotation>
489 <xsd:documentation source="FieldText">Heating
Unit Model Number</xsd:documentation»
49¢ </xsd:annotation>
491 </xsd:element>
492 <xsd:element name="D&7_HeatingUnitSerialNumber"
type="comp:heatingUnitSerialNumber" >
493 ¢<xsd:annotation>
494 <xsd:documentation source="FieldText">Heating
Unit Serial Number</xsd:documentation>
495 </xsd:annoctation>
496 </xsd:element>
497 <xsd:element name="D@8 HeatingEquipmentRatedCapacity”
type="hvac:HeatingkquipmentRatedCapacity">
498 ¢<xsd:annotation>
499 ¢<xsd:documentation source="FieldText">Rated
Heating Capacity, Output (Btu/h)</xsd:documentation>
508 </xsd:annotation>
581 </xsd:element>
a2 </xsd:sequence>
583 </xsd:complexType>
584 </xsd:element>
585 </xsd:sequence»
586 </xsd:complexType>
5687 </xsd:element>
588 <xsd:element name="D@8a_SectionComments" type="comp:SectionComments"”
minOccurs="@"»
509 <xsd:annotation>
51@ ¢<xsd:documentation scurce="FieldText">Notes:</xsd:documentation>
511 </xsd:annotation>
512 </xsd:element>
513 </xsd:sequence>
514 </xsd:complexType>
515 </xsd:element>
516 <xsd:element name="Section_E" minOccurs="@">
517 <xsd:annotation>
518 <xsd:documentation source="FieldText">Installed Cooling Equipment
Information</xsd:documentation>»
519 <xsd:documentation source="CalculationsAndRules">This Section is applicable only
if one or more systems in section C has C@7_ResidentialCoolingSystemType
5209 I= NeCooling. Require one row of data in this table for each of the SC Systems listed in Section C
that has a (@7_ResidentialCoolingSystemType I= NoCooling, Or Ce@8_ResidentialHvacCoolingComponentType
I= NoCoolingComponentsAltered</xsd:documentations
521 <xsd:documentation source="MinOccurs">If this section doesn't apply, display only
the section FieldText and the statement 'This section does not apply to this
preject. ' </xsd:documentation>
522 </xsd:annotation>
523 <xsd:complexType>
524 <xsd:sequence>
525 <xsd:element name="TableCooling">
526 <xsd:annotation>
527 <xsd:documentation scurce="FieldText"/>
528 </xsd:annotation>
529 <xsd:complexType>
530 <xsd:sequence>
—531 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">
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H“SSZ <xsd:complexType>
—533 <xsd:sequence>
534 <xsd:element
name="E@1_ResidentialSpaceConditioningSystemName" type="hvac:ResidentialSpaceConditioningSystemName">
535 <xsd:annotation>
536 <xsd:documentation source="FieldText">5C
System ID/ Name from CF1R</xsd:documentation>
537 <xsd:documentation
source="CalculaticnsaAndRules”>Referencevalue from
B@1 ResidentialSpaceConditicningSystemName</xsd:documentations
538 ¢</xsd:annctation»
539 </xsd:element>
54@ <xsd:element
name="EB2 ResidentialHvacSystemAreaServed" type="hvac:ResidentialHvacSystemAreaServed":
541 ¢<xsd:annctation>
542 <xsd:documentation source="FieldText">SC
System Description of Area Served</xsd:documentation>
543 <xsd:documentation
source="CalculationsAndRules” >Reference value from
BO2_ResidentialHvacSystemAreaServed</xsd:documentation>
544 </xsd:annoctation>
545 </xsd:element>
546 <xsd:element name="E@3 EfficiencyType">
547 <xsd:annotation>
548 <xsd:documentation source="FieldText">Cooling
Efficiency Type</xsd:documentation>
549 <xsd:documentaticn
source="CalculationsandRules”>Reference to Cooling C@9_kfficiencyType in section C</xsd:documentation:>
558 </xsd:annotation>
551 <xsd:simpleType>
552 <xsd:restriction base="hvac:EfficiencyType">
553 <xsd:enumeration value="EER"/>
554 <xsd:enumeration value="SEER"/>
555 </xsd:restriction>
556 </xsd:simpleType>
557 </xsd:element>
558 <xsd:choice maxOccurs="1"»
559 <xsd:element
name="E@4_EfficiencyInstalledvalueSEER" type="hvac:EfficiencyInstalledvalueSEER">
568 <xsd:annotation>
561 <xsd:documentation
source="FieldText">Cooling Efficiency Value</xsd:documentation>
562 <xsd:documentation
source="CalculationsaAndRules”>User input; Check that result is GTE €18 _EfficiencyMinimumvalue in
section C; Else flag as a non-compliant value and do not allow this document to be
registered. </xsd:documentation>
563 </xsd:annotation>
564 </xsd:element>
565 <xsd:element
name="EB4_EfficiencyInstalledvalueEER" type="hvac:EfficiencyInstalledvalueEER">
566 ¢<xsd:annotation>
567 <xsd:documentation
source="FieldText">Cooling Efficiency Value</xsd:documentation>
568 <xsd:documentation
source="CalculationsAndRules">User input; Check that result is GTE C1@_EfficiencyMinimumValue in
section C; Else flag as a non-compliant value and do not allow this document to be
registered. </xsd:documentation>
569 </xsd:annotation»
570 </xsd:element>
571 <fxsd:choice>
572 <xsd:choice maxOccurs="1"»
573 <xsd:element name="E@5_CondenserManufacturer"
type="comp:CondenserManufacturer”>
574 <xsd:annotation>
575 <xsd:documentation
—source="FieldText">Condenser or Package Unit Manufacturer</xsd:documentation>
©1998- 2018 Altova GmbH http:/www altova.com Connected to Altova LicenseServer at cecldsd 132 Page 15

B-19



2019 Data Registry Requirements Manual Appendix B

ngzmukh. ‘ ) ] <xsd:documentat%on
—— source="CalculationsAndRules”>User input alphanumeric wvalue</xsd:documentation>
577 </xsd:annotation»
578 </xsd:element>
579 <xsd:element name="E@5_PackageUnitManufacturer”
type="comp:PackageUnitManufacturer">
580 <xsd:annotation>
581 <xsd:documentation
source="FieldText"»Condenser or Package Unit Manufacturer</xsd:documentation>
582 <xsd:documentation
source="CalculaticnsaAndRules”>User input alphanumeric value</xsd:documentation>
583 </xsd:annotation>
584 </xsd:element>
585 <fxsd:choice>
586 <xsd:choice maxOccurs="1"»
587 <xsd:element name="E@6_CondenserModelNumber™
type="comp: CondenserModelNumber">
588 <xsd:annotation>
589 <xsd:documentation
source="FieldText">Condenser or Package Unit Model Number</xsd:documentation>
59¢ <xsd:documentation
source="CalculaticnsaAndRules”>User input alphanumeric value</xsd:documentation>
591 </xsd:annotation»
592 </xsd:element>
593 <xsd:element name="E@& PackageUnitModelNumber®
type="comp:PackageUnitModelNumber" >
594 ¢<xsd:annotation>
595 <xsd:documentation
source="FieldText">Condenser or Package Unit Model Number</xsd:documentation>
596 <xsd:documentation
source="CalculationsAndRules">User input alphanumeric value</xsd:documentation>
597 </xsd:annotation»
598 </xsd:element>
599 </xsd:choice>
31505 <xsd:choice maxOccurs="1">
601 <xsd:element name="E@7_CondenserSerialNumber"
type="comp:CondenserSerialNumber” >
602 ¢<xsd:annotation>
603 <xsd:documentation
source="FieldText">Condenser or Package Unit Serial Number</xsd:documentation>
604 <xsd:documentation
source="CalculationsaAndRules”>User input alphanumeric value</xsd:documentation>
605 </xsd:annotation»
606 </xsd:element>
687 <xsd:element name="E@7_PackageUnitSerialNumber”
type="comp:PackageUnitSerialNumber" >
688 <xsd:annotation>»
689 <xsd:documentation
source="FieldText">Condenser or Package Unit Serial Number</xsd:documentation>
610 <xsd:documentation
source="CalculaticnsAndRules”>User input alphanumeric value</xsd:decumentation:
611 </xsd:annotation>
612 </xsd:element>
613 <fxsd:choice>»
614 <xsd:element name="E@8§_CoclingEquipmentRatedCapacity"
type="hvac:CoolingEquipmentRatedCapacity ">
615 <xsd:annotation>
616 <xsd:documentation source="FieldText">System
Cooling Capacity at Design Conditions (Btu/h)</xsd:documentation>
617 <xsd:documentation
source="CalculationsaAndRules”>User input numeric xxxxxx</xsd:documentation>
618 ¢</xsd:annctation>
619 </xsd:element>
620 <xsd:element
name="E@9 CondenserNominalCoolingCapacity" type="hvac:CondenserNominalCoolingCapacity">
—621 <xsd:annotation>
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Hxé?%ugm <xsd:documentation
—  source="FieldText">Condenser Nominal Capacity (ton)</xsd:documentation:

623 <xsd:documentation
source="CalculationsAndRules">User input numeric x.x</xsd:documentation>

624 </xsd:annotation»

625 </xsd:element>

626 </xsd:sequence>

627 </xsd:complexType>

628 </xsd:element>

629 </xsd:sequence>

630 </xsd:complexType>

631 </xsd:element>

632 <xsd:element name="E@9a_SectionComments" Ltype="comp:SectionComments”
minOccurs="0"»

633 <xsd:annotation>»

634 ¢xsd:documentation source="FieldText">Notes:</xsd:documentation>

635 </xsd:annotation>

636 </xsd:element>

637 </xsd:sequence>

638 </xsd:complexType>

639 </xsd:element>

640 <xsd:element name="Section_F" minOccurs="0">

641 ¢<xsd:annotation>

642 <xsd:documentation source="FieldText">Altered Space Conditioning System Duct
Information (

643 <d:1t/> 75% of duct system is altered; or duct system is not
altered)</xsd:documentation>

644 <xsd:documentation scurce="CalculationsaAndRules">If section is required If at

least one SC system in section B has B&4 == true And B1l@_ResidentialHvacAlterationType ==
DuctSystemExistingExtended Or SpaceConditioningSystemAltered For each SC System in section B which
satisfy these conditions do the following: A. Require one row of data for each SC system in section D
De2 for which (@3 ResidentialHeatingSystemType == GasPackagedFurnace. B. Require one row of data
for each SC system in section E E@2 where C87_ResidentialCoolingSystemType == CentralPackagedaC,
CentralPackagedHP CentrallLargePackagedAC, Or CentrallLargePackagedHP And same packkaged unit is not
already listed in section D thus D2 !- E@2. C. If C13 puctedIndeorUnitsCount GTE 1 require one
row of data toc be entered in this table for each of that quantity.</xsd:documentation>

645 <xsd:documentation source="MinOccurs">If this section doesn't apply, display only
the section FieldText and the statement 'This section does not apply to this
project. '</xsd:documentation>

646 </xsd:annotation>

647 <xsd:complexType>

648 <xsd:sequence>

649 <xsd:element name="TableAltered5CDucts">

650 <xsd:annotatiocn>

651 ¢<xsd:documentation scurce="FieldText"/»

652 </xsd:annotation>

653 <xsd:complexType>

654 <xsd:sequence>

655 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">

656 <xsd:complexType>

657 <xsd:sequence>

658 <xsd:element
name="F@l ResidentialSpaceConditioningSystemName" type="hvac:ResidentialSpaceConditioningSystemName ">

659 <xsd:annotation>

66e <xsd:documentation source="FieldText">aC
System ID/ Name from CF1R</xsd:documentation>

661 <xsd:documentation

source="CalculationsAndRules" >Referencevalue from
B@l_ResidentialSpaceConditioningSystemName</xsd:documentation>

662 </xsd:annotation>

663 </xsd:element>

664 <xsd:element

name="F@2_ResidentialHvacSystemdreaserved" type="hvac:ResidentialHvacSystemAreaServed"”>

665 ¢<xsd:annotation>

666 <xsd:documentation source="FieldText">SC
——System Description of Area Served</xsd:documentation>
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HxéﬁmuJA <xsd:documentation

'source="CalculationsAndRules”>Reference value from
B@2 ResidentialHvacSystemAreaServed</xsd:documentation:

668 </xsd:annotation>

669 </xsd:element>

670 <xsd:element name="F@3_IndoorlUnitName"
type="hvac: IndoorUnitName ">

671 <xsd:annotation>

672 <xsd:documentation source="FieldText">Indoor
Unit Name or Description of Area Served</xsd:documentation>

673 <xsd:documentation

source="CalculationsAndRules">If any of these conditions are true: (@3 ResidentialHeatingSystemType ==
GasPackagedFurnace; C@3_ResidentialHeatingSystemType Or C87_ResidentialCoolingSystemType ==
CentralPackagedAC, CentralPackagedHP CentrallLargePackagedAC, Or CentrallLargePackagedHP; Or

€12 IndeorUnitsCount = 1 then result = BB2 ResidentialHvacSystemAreaServed; Else user input maximum
15 characters; Do not allow duplicate values for indoor unit names in this Mch@l as listed in Fe@3 and
GB3<¢/xsd:documentation>

674 </xsd:annotation>

675 </xsd:element>

676 <xsd:element name="F@4 NewDuctingInstalled"
type="comp:NewDuctingInstalled">

677 ¢<xsd:annotation>

678 <xsd:documentation source="FieldText">Was Any
New Ducting Installed?</xsd:documentation>

679 <xsd:documentation

source="CalculationsAndRules">User selects from list; Yes (Boolean true), No (Boolean
false)</xsd:deocumentation>

680 </xsd:annotation>

681 </xsd:element>

682 <xsd:choice maxOccurs="1"»

683 <xsd:element name="F@5 DuctRValuelLimit">

684 <xsd:annotation>»

685 <xsd:documentation
source="FieldText"»>Required New Duct R-Value</xsd:documentation>

686 <xsd:documentation

source="CalculationsAndRules">If F@4 NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else If B@7_Installingd@PlusLinearfFeetDucts == false result = R-6; Else If
A@2 ClimateZone in InclusiveRange(l, 1@) Or == 12 Or == 13 result = R-6; Else If A@2 ClimateZone ==
11, 14, 15 Or 16 result = R-8.</xsd:documentation>

687 </xsd:annotation>

688 <xsd:simpleType>

689 <xsd:restriction
base="hvac:DuctRvalueLimit">

698 <xsd:enumeration value="R&"/>

691 <xsd:enumeration value="R8"/>»

692 </xsd:restriction>

693 </xsd:simpleType>

694 </xsd:element>

695 <xsd:element name="F@5 NotApplicableMessage"
type="comp:NotApplicableMessage">

€96 <xsd:annotation>

697 <xsd:documentation
source="FieldText">Required New Duct R-Value</xsd:documentation»

698 ¢<xsd:documentation

source="CalculationsAndRules">If F@4_NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else If B@7_Installing4@PlusLinearFeetDucts == false result = R-6; Else If
AB2 ClimateZone in InclusiveRange(l, 18) Or == 12 Or == 13 result = R-6; Else If A2 ClimateZone ==
11, 14, 15 Or 16 result = R-8.</xsd:documentation>

€99 </xsd:annotation>
700 </xsd:element>
701 </xsd:choice>
782 ¢<xsd:choice maxOccurs="1"»
703 <xsd:element name="F@6_SupplyDuctLocation”
type="hvac:SupplyDuctLocation">
7064 <xsd:annotation:
—785 ¢<xsd:documentation
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H\F*HM~CAsource="FieldText">Insta11ed New Supply Duct Location</xsd:documentation>

—766 ¢<xsd:documentation
source="CalculationsAndRules">If Fe4 NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else user selects from list: ConditionedSpace display term Conditioned
space-entirely, UnconditionedAttic display term Unconditioned attic, UnconditionedCrawlSpace display
term Unconditioned crawl space, CentrolledventilationCrawlSpace display term Controlled ventilation
crawl space, UnconditionedGarage display term Unconditioned garage, UnconditicnedBasement display term
Unconditioned basement, Outdoors display term Outdoors</xsd:documentation>

787 </xsd:annotation>

708 </xsd:element>

709 <xsd:element name="F@6_NotApplicableMessage”
type="comp:NotApplicableMessage">

719 <xsd:annotation>

711 <xsd:documentation
source="FieldText">Installed New Supply Duct Location</xsd:documentation>

712 ¢<xsd:documentation
source="CalculationsAndRules">If Fe4 NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else user selects from list: ConditionedSpace display term Conditioned
space-entirely, UnconditionedAttic display term Unconditioned attic, UnconditionedCrawlSpace display
term Unconditioned crawl space, ControlledventilationCrawlSpace display term Controlled ventilation
crawl space, UnconditionedGarage display term Unconditioned garage, UnconditionedBasement display term
Unconditioned basement, Outdoors display term Outdoors</xsd:documentation>

713 </xsd:annotation>

714 </xsd:element>

715 <fxsd:choice>»

716 <xsd:choice maxOccurs="1">»

717 <xsd:element name="F@7_DuctRvalue">

718 <xsd:annotation>

719 <xsd:documentation
source="FieldText"»>Installed New Supply Duct R-value</xsd:documentation>

720 ¢<xsd:documentation
source="CalculationsAndRules">If F@4 == false result = NotApplicable stored in NotApplicableMessage;
Else User picks from list: R4.2, R-6, R-8, R-1& and R-12. C(Check value for compliance: If result GTE
R4.2 And F1@ DuctMinimumRValueExceptions == RValueGTE4 2EntirelyInConditioned result complies; Else If
result GTE F@5_DuctRvaluelimit result complies; Flag result as non-compliance and do not allow
registration to proceed if not in compliance..</xsd:documentation>

721 </xsd:annotation»

722 <xsd:simpleType>

723 ¢xsd:restriction base="hvac:DuctRValue">»

724 <xsd:enumeration value="R1@"/>

725 <xsd:enumeration value="R12"/>

726 <xsd:enumeration value="R4.2"/>

727 <xsd:enumeration value="R&"/>»

728 <xsd:enumeration value="R8"/>

729 ¢/xsd:restriction>

738 </xsd:simpleType>

731 </xsd:element>

732 <xsd:element name="F@7 NotApplicableMessage”
type="comp:NotApplicableMessage">

733 <xsd:annotation>»

734 <xsd:documentation
source="FieldText">Installed New Supply Duct R-value</xsd:documentation>

735 ¢<xsd:documentation
source="CalculationsAndRules">If Fe4 == false result = NotApplicable stored in NotApplicableMessage;
Else User picks from list: R4.2, R-6, R-8, R-1@ and R-12. Check value for compliance: If result GTE
R4.2 And F1© DuctMinimumRvalueExceptions == RValueGTE4 2EntirelyInConditicned result complies; Else If
result GTE F@5 DuctRvaluelimit result complies; Flag result as non-compliance and do not allow
registration to proceed if not in compliance..</xsd:documentation>

736 </xsd:annotation>

737 </xsd:element>

738 <fxsd:choice>

739 ¢<xsd:choice maxOccurs="1"»

7490 <xsd:element name="F@8 ReturnDuctLocation”
type="hvac:ReturnDuctLocation">

741 <xsd:annotation>

— ¢<xsd:documentation
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H\Fhu“kCAsource="FieldText">Insta11ed New Return Duct Location</xsd:documentaticn>

—743 <xsd:documentation
source="CalculationsAndRules”>If F84 NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else user selects from list: ConditionedSpace display term Conditioned
space-entirely, UnconditicnedAttic display term Unconditicned attic, UnconditicnedCrawlSpace display
term Unconditicned crawl space, ControlledVentilationCrawlSpace display term Controlled ventilation
crawl space, UnconditiconedGarage display term Unconditioned garage, UnconditionedBasement display term
Unconditioned basement, Outdoors display term Outdoors</xsd:documentation>

744 </xsd:annctation»

745 </xsd:element>

746 <xsd:element name="F@§_NotApplicableMessage"
type="comp:NotapplicableMessage">

747 <xsd:annotation>

748 ¢<xsd:documentation
source="FieldText">Installed New Return Duct Loccation</xsd:documentation:

749 <xsd:documentation
source="CalculationsAndRules">If F@4 NewDuctionInstalled == false result = NotApplicable stored in
NotApplicableMessage; Else user selects from list: ConditionedSpace display term Conditioned
space-entirely, UnconditionedAttic display term Unconditioned attic, UnconditionedCrawlSpace display
term Unconditioned crawl space, ControlledventilationCrawlSpace display term Controlled ventilation
crawl space, UnconditicnedGarage display term Unconditiconed garage, UnconditionedBasement display term
Unconditioned basement, Outdoors display term Outdoors</xsd:documentation>

750 </xsd:annctation>

751 </xsd:element>

752 <fxsd:choice>

753 <xsd:choice maxOccurs="1">»

754 <xsd:element name="F&9_DuctRvalue">

755 <xsd:annotation>»

756 <xsd:documentation
source="FieldText"»>Installed New Return Duct R-value</xsd:documentation>

757 <xsd:documentation
source="CalculationsAndRules">If F@4 == false result = NotApplicable stored in NetApplicableMessage;
Else User picks from list: R4.2, R-6, R-8, R-1@ and R-12. Check value for compliance: If result GTE
R4.2 And F1& DuctMinimumRvalueExceptions == RValueGTE4 2entirelyInConditioned result complies; Else If
result GTE F@5 DuctRvaluelimit result complies; Flag result as non-compliance and do not allow
registration to proceed if not in compliance..</xsd:documentation>

758 </xsd:annctation>

759 <xsd:simpleType>

760 <xsd:restriction base="hvac:DuctRvalue">

761 <xsd:enumeration value="R1&"/>

762 <xsd:enumeration value="R12"/>

763 <xsd:enumeration value="R4.2"/>

764 <xsd:enumeraticn value="R&"/>

765 <xsd:enumeration value="R8"/>

766 </xsd:restriction>

767 <fxsd:simpleType>

768 </xsd:element>

769 <xsd:element name="F@9 NotApplicableMessage"
type="comp:NotApplicableMessage">

776 <xsd:annotation>

771 <xsd:documentation
source="FieldText"»>Installed New Return Duct R-value</xsd:documentation>

772 <xsd:documentation
source="CalculationsAndRules”>If F@4 == false result = NotApplicable stored in NotApplicableMessage;
Else User picks from list: R4.2, R-6, R-8, R-1@ and R-12. Check value for compliance: If result GTE
R4.2 And F1& DuctMinimumRvalueExceptions == RValueGTE4 2EntirelyInConditioned result complies; Else If
result GTE F@5 DuctRvaluelimit result complies; Flag result as non-compliance and do not allow
registration to proceed if not in compliance..</xsd:documentation>

773 </xsd:annctaticn>

774 </xsd:element>

775 </xsd:choice>

776 <xsd:choice>»

777 <xsd:element
name="F1@ DuctMinimumRValueExceptions" type="comp:DuctMinimumRvValueExceptions"” maxOccurs="unbounded">

778 <xsd:annotation>

—779 <xsd:documentation
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H\C,u”hCdsource:"FieldText">Exemption from Min R-valuec</xsd:documentations

—780 ¢<xsd:documentation
source="CalculationsAndRules">If F@4 == false result = NotApplicable stored in NotApplicableMessage;
Else default result = Nokxemption. Allow user to override default and select one or both of the
following: UninsulatedInWallCavities display term Uninsulated Ducts In Wall Cavities,
UninsulatedInDirectConditioning display term Uninsulated Ducts In directly conditioned space. ALSO If
Fe6_SupplyDuctLocation And F@8_ReturnDuctlLocation == ConditicnedSpace allow user to select
RvalueGTE4 2EntirelyInConditicned display term Ducts greater than or equal to R4.2 Entirely in
Conditioned Space</xsd:documentation>
781 </xsd:annotation>»
782 </xsd:element>
783 <xsd:element name="F1lg@ NotApplicableMessage"
type="comp:NotApplicableMessage">
784 ¢<xsd:annctation»
785 <xsd:documentation
source="FieldText">Exemption from Min R-¥alue</xsd:documentation>
786 ¢<xsd:documentation
source="CalculationsAndRules">If F@4 == false result = NotApplicable stored in NotApplicableMessage;
Else default result = NokExemption. Allow user to override default and select one or both of the
following: UninsulatedInWallCavities display term Uninsulated Ducts In Wall Cavities,
UninsulatedInDirectConditioning display term Uninsulated Ducts In directly conditioned space. ALSO If
Fe&e_SupplyDuctLocation And F@8_ReturnDuctlLocation == ConditiconedSpace allow user to select
RValueGTE4 2EntirelyInConditicned display term Ducts greater than or equal to R4.2 Entirely in
Conditioned Space</xsd:documentation>
787 </xsd:annotation>
788 </xsd:element>
789 </xsd:choice>
799 <xsd:element
name="F1l CanRA3 3AirflowProtocolsTestSystem” type="comp:CanRA3 3AirflowProtocolsTestSystem™>
791 ¢<xsd:annctation»
792 <xsd:documentation source="FieldText"»Can
Approved Airflow Protocels be used to test this System?</xsd:documentation>
793 <xsd:documentation
source="CalculationsAndRules">If C@3_ResidentialHeatingSystemType Or (87_ResidentialCoolingSystemType
== CentralsplitAC, Central$plitHP, CentralPackagedAC, CentralPackagedHP CentrallLargePackagedaC, Or
CentralLargePackagedHP result = true; Else user selects from list: Yes (Boolean true value), No
(Boolean false value). Compliance check: If result == false then report in project status notes field
that exemption from mandatory HERS verification of system airflow has been claimed. Enforcement
agency confirmation is recommended. </xsd:documentation>
794 </xsd:annotaticon>
795 </xsd:element>
796 <xsd:choice maxOccurs="1"»
797 <xsd:element
name="F12_IndoorUnitNominalCoclingCapacity" type="hvac:IndoorUnitNominalCocolingCapacity">
798 ¢<xsd:annctation»
799 ¢<xsd:documentation
source="FieldText">Indoor Unit Nominal Coecling capacity (ton)</xsd:documentation>
e ¢xsd:documentation
source="CalculationsAndRules">If C12 IndcorUnitsCount GT 1 And cne of the fellowing is true:
Je8_AHU_AirflowRateVerificationRequired == true Or 185 DuctlLeakageTestRequired == true, user input
numeric value x.xx; Else result = NotApplicable stored in NotApplicableMessage</xsd:documentation?
8e1 </xsd:annotation>
802 </xsd:element>
8e3 <xsd:element name="F12 NotApplicableMessage"
type="comp:NotApplicableMessage">
ge4 <xsd:annctation>»
85 ¢xsd:documentation
source="FieldText">»Indoor Unit Nominal Cocling capacity (ton)</xsd:documentation>
806 <xsd:documentation
source="CalculationsAndRules">If Cl2_IndeorUnitsCount GT 1 And one of the following is true:
Jes AHU AirflowRateVerificationRequired == true Or 185 DuctlLeakageTestRequired == true, user input
numeric value x.xx; Else result = NotApplicable stored in NotApplicableMessage</xsd:documentation>
807 </xsd:annotation>
808 </xsd:element>
809 </xsd:choice>
—816 </xsd:sequence>
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H:\(811 </xsd:complexType>
—812 </xsd:element>
813 </xsd:sequence»
814 </xsd:complexType>
815 </xsd:element>
8le <xsd:element name="Fl2a_SectionComments” type="comp:SectionComments”
minOccurs="8">»
817 <xsd:annotation>
818 <xsd:documentation source="FieldText"»Notes:</xsd:documentation>
819 </xsd:annotation>
820 </xsd:element>
821 </xsd:sequence>
822 </xsd:complexType>
823 </xsd:element>
824 <xsd:element name="Section G" minOccurs="@" maxOccurs="1"3>
825 ¢<xsd:annotation>
826 <xsd:documentation source="FieldText">Installed New or Complete Replacement Duct
System Informaticn</xsd:documentation>
827 <xsd:documentation source="CalculationsAndRules”>This Section is applicable only
if one or more systems in section B has Be§_
DuctSystemAllAccessibleForSealingWithPlus75PercentNewReplaced == true; For SC systems that satisfy
this condition, do the following: A. Require one row of data for each SC system in section D D@2 for
which (@3 ResidentialHeatingSystemType == GasPackagedFurnace. B. Require one row of data for each
SC system in section E EB2 where (@7 _ResidentialCoolingSystemType == CentralPackagedAC,
CentralPackagedHP CentrallLargePackagedAC, Or CentrallLargePackagedHP And same packkaged unit is not
already listed in section D thus D&2 - EBz. C. If C13 DuctedIndoorUnitsCount GTE 1 require one
row of data to be entered in this table for each of that quantity.</xsd:documentation>
828 <xsd:documentation source="MinOccurs">If this section doesn't apply, display only
the section FieldText and the statement 'This section does not apply to this
project. '</xsd:documentation>
829 </xsd:annotation>
830 <xsd: complexType>
831 <xsd:sequence>
832 <xsd:element name="TableDuctSystem">
833 <xsd:annotation>»
834 <xsd:documentation source="FieldText"/>
835 </xsd:annotation>
836 «xsd: complexType>»
837 <xsd:sequence>
838 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">
839 <xsd: complexType>»
840 <xsd:sequence>
841 <xsd:element
name="G@&1_ResidentialSpaceCeonditioningSystemhName” type="hvac:ResidentialSpaceCenditioningSystemName >
842 <xsd:annotation>»
843 <xsd:documentation scurce="FieldText"»5C
System ID/ Name from CF1R<¢/xsd:documentation:
844 <xsd:documentation
source="CalculationsAndRules" >Referencevalue from
B@l ResidentialSpaceConditioningSystemName</xsd:documentation>
845 </xsd:annctation>
846 </xsd:element>
847 <xsd:element
name="GB2_ResidentialHvacSystemAreaServed” type="hvac:ResidentialHvacSystemAreaServed”>
848 <xsd:annotation>
849 <xsd:documentation source="FieldText"»>5C
System Descripticon of Area Served</xsd:documentation»
858 <xsd:documentation
source="CalculationsAndRules" >Reference value from
B&2 ResidentialHvacSystemAreaServed</xsd:documentation>
851 <fxsd:annotaticn>
852 </xsd:element>
853 <xsd:element name="G&3_IndoorUnitName"
type="hvac: IndoorUnitName">»
854 <xsd:annotation>
—855 <xsd:documentation source="FieldText">Indoor
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ey

Unit Name or Description of Area Served</xsd:documentation:

856 <xsd:documentation
source="CalculationsAndRules">If any of these conditions are true: C@3_ResidentialHeatingSystemType ==
GasPackagedFurnace; C@3_ResidentialHeatingSystemType Or C@7_ResidentialCoolingSystemType ==
CentralPackagedAC, CentralPackagedHP CentrallLargePackagedAC, Or CentrallargePackagedHP; Or
€12 _IndoorUnitsCount = 1 then result = BB2 ResidentialHvacSystemaAreaServed; Else user input maximum
15 characters; Do not allow duplicate values for indoor unit names in this Mch@l as listed in F@3 and
G@3</xsd:documentation>

857 </xsd:annctation>»

858 </xsd:element>

859 <xsd:element name="Ge4 IndoorUnitDucts">

86@ <xsd:annotation>

861 <xsd:documentation source="FieldText">Total
Duct Length<¢/xsd:documentation>

862 <xsd:documentation
source="CalculationsAndRules">User selects from list: DuctsLTE18Ft display term Ducted less than or
equal to 1eft length, DuctsGT1@Ft display term Ducted greater than 1left length</xsd:documentation>

863 </xsd:annctation>»

864 <xsd:simpleType>

865 <xsd:restriction base="hvac:IndoorUnitDucts">

866 <xsd:enumeration value="DuctsGT18Ft"/>

867 <xsd:enumeration value="DuctsLTELOFL"/>

868 </xsd:restriction>

869 </xsd:simpleType>

870 </xsd:element>

871 <xsd:element name="Ge@5 DuctRvalueLimit">

872 <xsd:annotation>

873 <xsd:documentation source="FieldText">Required
New Duct R-Value</xsd:documentation>

874 <xsd:documentation
source="CalculationsAndRules">Calculated field: If A®2 ClimateZone InclusiveRange (1, 18) Or
A@2 ClimateZone == 12 Or 13 result = R6, Else If A@2 ClimateZone == 11, 14, 15 Or 16 result =
R8</xsd:documentation>

875 </xsd:annotation>

876 <xsd:simpleType>

877 <xsd:restriction base="hvac:DuctRValueLimit">

878 <xsd:enumeration value="R&"/»

879 <xsd:enumeraticn value="R8"/>

:1:12] </xsd:restriction>»

881 </xsd:simpleType>

882 </xsd:element>

883 <xsd:element name="Ge6 SupplyDuctLocation”
type="hvac:SupplyDuctLocation™>

884 <xsd:annotation>

885 <xsd:documentation source="FieldText">Supply
Duct Location</xsd:documentation»

886 <xsd:documentation
source="CalculationsAndRules">User selects from list: ConditionedSpace display term Conditioned
space-entirely, ConditionedSpaceExceptl2ft display term Conditioned space - except 12ft,
UnconditionedCrawlSpace display term Unconditioned crawl space, ControlledVentilationCrawlSpace
display term Controlled ventilation crawl space, UnconditicnedAttic display term Unconditicned attic,
UnconditionedBasement display term Unconditicned basement, UnconditicnedGarage display term
Unconditioned garage, Outdoors display term Outdoors</xsd:documentation»

887 </xsd:annotation>

888 </xsd:element>

889 <xsd:element name="GCe7 DuctRvalue">

899 <xsd:annotation»

891 <xsd:documentation source="FieldText">New or
Replaced Supply Duct R-Value</xsd:documentation>

89z <xsd:documentation
source="CalculationsAndRules">User picks from list: R-4.2, R-6, R-8, R-16 and R-12. Check result: If
result GTE G@5 DuctRvalueLimit, it complies subject to this exception: If
G1@ DuctMinimumRvalueExceptions == RvalueGTE4 2EntirelyInConditioned, then R4 2 complies. Flag
non-compliant values and do not allow registration to proceed if not in
compliance.</xsd:documentation>

—893 </xsd:annotation>
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HN894 <xsd:simpleType>
—895 <xsd:restriction base="hvac:DuctRvValue">

896 ¢<xsd:enumeration value="R1@"/>

897 <xsd:enumeration value="R12"/>

898 ¢<xsd:enumeration value="R4.2"/>

899 <xsd:enumeration value="R&"/»

900 ¢<xsd:enumeraticn value="R8"/>

961 </xsd:restriction>

9p2 </xsd:simpleType>

963 </xsd:element>

9684 <xsd:element name="Ge8 ReturnDuctLocation”
type="hvac:ReturnDuctLocation">

965 <xsd:annotation>

9686 <xsd:documentation source="FieldText">Return
Duct Location</xsd:documentation»

967 <xsd:documentation
source="CalculationsAndRules " >User selects from list: ConditionedSpace display term Conditioned
space-entirely, ConditionedSpaceExceptl2ft display term Conditioned space - except 12ft,
UnconditionedCrawlSpace display term Unconditioned crawl space, ControlledVentilationCrawlSpace
display term Controlled ventilation crawl space, UnconditionedAttic display term Unconditioned attic,
UnconditionedBasement display term Unconditicned basement, UnconditicnedGarage display term
Unconditioned garage, Outdoors display term Outdoors</xsd:documentation»

aag </xsd:annotation>

909 </xsd:element>

9le <xsd:element name="GC@9 DuctRvValue">

911 <xsd:annotation»

912 <xsd:documentation source="FieldText">New or
Replaced Return Duct R-Value</xsd:documentation>

913 <xsd:documentation
source="CalculationsAndRules">User picks from list: R-4.2, R-6, R-8, R-18 and R-12. Check result: If
result GTE G5 DuctRvalueLimit, it complies subject to this exception: If
G1€ DuctMinimumRValueExceptions == RvalueGTE4 2EntirelyInConditioned, then R-4.2 complies. Flag
non-compliant values and do not allow registration to preoceed if not in
compliance. </xsd:documentation>

a14 </xsd:annotation>

915 <xsd:simpleType>

916 <xsd:restriction base="hvac:DuctRValue">

917 ¢<xsd:enumeration value="R18"/>

918 <xsd:enumeration value="R12"/>

919 ¢<xsd:enumeraticn value="R4.2"/>

920 <xsd:enumeration value="R&"/>

921 ¢<xsd:enumeraticn value="R8"/>

922 </xsd:restriction>

923 </xsd:simpleType»

924 </xsd:element>

925 <xsd:sequence maxOccurs="unbounded"»

926 <xsd:annotation>

927 <xsd:documentation
source="FieldText"»Exempticon from Minimum R-Value</xsd:doccumentation>

928 <xsd:documentation
source="CalculationsAndRules"»Default result = NoExemtions; Allow user to override the default and
select one or more of the following: UninsulatedInWallCavities display term Uninsulated Ducts In Wall
Cavities, UninsulatedInDirectConditioning display term Uninsulated Ducts In directly conditioned
space; If G@6_SupplyDuctLocation And G@8 ReturnDuctLocaticn == ConditionedSpace, then add to list
RvalueGTE4 ZEntirelyInConditioned display term Ducts

929 <d:gte/>R4.2 Entirely in Conditioned
Space</xsd:documentation>

930 </xsd:annotation>»

931 <xsd:element
name="G1e_DuctMinimumRvalueExceptions™ tType="comp:DuctMinimumRvalueExceptions”/>

932 </xsd:sequence>

933 <xsd:element
name="G11l DuctFilterGrilleSizingComplianceMethod" >

934 <xsd:annotation>

935 <xsd:documentation source="FieldText">Method

— of compliance with Airflow and Fan Efficacy Req's in 15€.0{(m)13</xsd:documentation>
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936

HAGHT e o

<xsd:documentation
source="CalculationsAndRules">1f (@7 ResidentialCoclingSystemType == NoCeooling Then result =
ExemptNoCooling, display text: Exempt - No Cooling, Else If (@7_ResidentialCoolingSystemType ==
EvaporativeDirect, EvaporativelIndirect, or EvaporativeIndirectDirect, then result =
ExemptEvaporativeSystem, display text :Exempt - Evaporative System, else if
G13_CanRA3_3AirflowProtocolsTestSystem == false Then result is ExemptRA3_3Protocols display text:
Exempt - Approved Protecols are N/A; Else If BB8 AllNewOrReplacedHvacSystem == true And
C14_IsventilationSystemCFI == true then result = HERS_FankEfficacyAirflowRateNewReplace display text,
HERS verified fan efficacy (W/cfm) and airflow rate (cfm/ton); Else user selects from the following
values: HERS_FanEfficacyAirflowRateNewReplace display text, HERS Verified Fan Efficacy (W/cfm) And
Airflow Rate (cfm/ton) or HERS ReturnDuctDesignTablel5eBC display text, HERS Verified Return Duct
Design per Table 15€ B and C</xsd:documentation>

937 </xsd:annotation»

938 <xsd:simpleType>

939 <xsd:restriction
base="comp:DuctFilterGrilleSizingComplianceMethod ">

948 <xsd:enumeration
value="ExemptEvaporativeSystem"/>

941 ¢xsd:enumeration value="ExemptNecCooling™/>»

942 <xsd:enumeration
value="ExemptRA3_3Protocols"/>

943 <xsd:enumeration
value="HERS_FanEfficacyAirflowRate" />

944 <xsd:enumeration
value="HERS ReturnDuctDesignTablel5e"/>

945 </xsd:restriction»

946 </xsd:simpleType>

947 </xsd:element>

948 ¢<xsd:element name="G12 DuctSystemAirFilterDeviceCount”
type="hvac:DuctSystemAirFilterDeviceCount">

949 <xsd:annotation>

95¢ <xsd:documentation source="FieldText">Number
of Air Filter Devices on Indeor Units</xsd:documentation>

951 <xsd:documentation
source="CalculationsAndRules">User input numeric integer; Note: this value will determine the number
of rows per indoor unit in next section.</xsd:documentation»

a5z </xsd:annotations

953 </xsd:element>

954 <xsd:element
name="G13 CanRA3 3AirflowProtocolsTestSystem" type="comp:CanRA3 3AirflowProtocolsTestSystem'>

955 <xsd:annotation>

956 <xsd:documentation source="FieldText"»Can
Approved Airflow Protocols be used to test this System?</xsd:documentation:>

957 <xsd:documentation
source="CalculationsAndRules">C@3_ResidentialHeatingSystemType Or C@7_ResidentialCoolingSystemType ==
CentralSplitaC, CentralSplitHP, CentralPackagedAC, CentralPackagedHP CentrallLargePackagedAC, Or
CentralLargePackagedHP result = true; Else user selects from list: Yes (Boclean true value), No
{(Boolean false value). Compliance check: If result == false then report in project status notes field
that exemption from mandatory HERS verification of system airflow has been claimed. Enforcement
agency confirmation is recommended. .</xsd:documentation>

958 </xsd:annctation>»

959 </xsd:element>

960 <xsd:element
name="G1l4_CanFanEfficacyProtocolsTestSystem” type="comp:CanFanEfficacyProtocolsTestSystem >

961 <xsd:annotation>

962 <xsd:documentation source="FieldText"»Can
Approved Fan Efficacy Protocol be used to test this System?</xsd:documentation:>

963 <xsd:documentation
source="CalculationsAndRules">If system type in C@3_ResidentialHeatingSystemType Or
Ce4_ResidentialCoolingsSystemType == CentralSplitAC, CentralSplitHP, CentralPackagedAC,
CentralPackagedHP, CentralLargePackagedAC Or CentrallLargePackagedHP result = true display term yes;
Else user selects from list: Yes (Boolean true display text) or No (Boolean false display text).
Check: if result == false, report in project status notes field that exemption from mandatory HERS
verification of system airflow has been claimed. Enforcement agency confirmation is
recommended. < /xsd:documentation>

—aa4 </xsd:annotation>
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HNgGS </xsd:element>
—966 ¢<xsd:cheice maxOccurs="1">

967 <xsd:element
name="G15_IndoorUnitNominalCoolingCapacity” type="hvac:IndoorUnitNominalCoolingCapacity™»

968 <xsd:annotation»

969 <xsd:documentation
source="FieldText">»Indcor Unit Nominal Ccoling capacity (ton)</xsd:documentation»

97e <xsd:documentation
source="CalculationsAndRules">If (12 IndcorUnitsCount GT 1 And one of the following is true:
Je8_AHU_AirflowRateVerificaticnRequired == true Or J@5 DuctlLeakageTestRequired == true, user input
numeric value x.xx; Else result = NotApplicable stored in NotApplicableMessage</xsd:documentation»

971 </xsd:annotation>

972 </xsd:element>

973 <xsd:element name="Gl5 NotApplicableMessage”
type="comp:NotApplicableMessage">

974 <xsd:annotation>

975 <xsd:documentation
source="FieldText">»Indcor Unit Nominal Ccoling capacity (ton)</xsd:documentation»

976 ¢<xsd:documentation
source="CalculationsAndRules">If C12 IndoorUnitsCount GT 1 And one of the following is true:
J88_AHU_AirflowRateVerificaticnRequired == true Or J@5 DuctlLeakageTestRequired == true, user input
numeric value x.xx; Else result = NotApplicable stored in NotApplicableMessage</xsd:documentations

a77 </xsd:annotation>

978 </xsd:element>

979 ¢</xsd:choice>

980 </xsd:sequence>

981 </xsd:complexType>

982 </xsd:element>

983 </xsd:sequence>

984 </xsd:complexType>

985 </xsd:element>

986 ¢<xsd:element name="Gl5a SectionComments" type="comp:SectionComments"”
minOccurs="@">»

987 <xsd:annotation>»

ags <xsd:documentation socurce="FieldText">Notes</xsd:documentation>

989 </xsd:annctation>

998 </xsd:element>

991 </xsd:sequence>

992 </xsd:complexType>

993 </xsd:element>

994 ¢<xsd:element name="Section_H" minOccurs="8" maxOccurs="1">

995 <xsd:annotation»

996 <xsd:documentation socurce="FieldText">Installed Air Filter Device
Information</xsd:documentations

997 <xsd:documentation socurce="CalculationsAndRules”>This Secticn is applicable only
If section G is applicable And at 1least one indoor unit has Ge4 IndoorUnitDucts == DuctsGT1eFt
Require one row of data for each of the air filter devices included in
G1z_DuctSystemAirFilterDeviceCount  for each indoor unit listed in G@3_IndoorUnitName where
Go4 IndoorUnitDucts == DuctsGT1@Ft</xsd:documentation>

998 <xsd:documentation socurce="MinOccurs”>If this section doesn‘t apply, display only
the section FieldText and the statement 'This section does not apply to this
project. ' </xsd:documentation>

999 </xsd:annotation>

1066 <xsd:complexType>
1901 <xsd:sequence>
10082 <xsd:element name="H BeginNotel" minOccurs="8"»
1803 <xsd:annotation»
1084 <xsd:documentation source="FieldText"»Begin Note 1l</xsd:documentation>
1065 <xsd:documentation source="AdditionalRequirements">Mandatory
requirements for air filter devices are specified Section 158.@(m)l2. The installer shall place a
sticker in or near the filter grille displaying the filter grille/rack design airflow rate and the
maximum allowed clean filter pressure drop at the design airflow rate. This will inform the occupant
of the airflow vs pressure drop performance required for replacement air filters.</xsd:documentation>
1086 </xsd:annctation>
10687 </xsd:element>
—106e8 ¢<xsd:element name="TableAirFilterDevice">»
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H1609 <xsd:annotation>
—1818 <xsd:documentation scurce="FieldText"/>
1911 </xsd:annotation>
1912 <xsd: complexType>
1913 <xsd:sequence>
1814 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">
1915 <xsd: complexType>
1916 <xsd:sequence>
1917 <xsd:element
name="H@1_ResidentialSpaceConditioningSystemName” type="hvac:ResidentialSpaceConditioningSystemName >
1918 <xsd:annotation>
1919 <xsd:documentation source="FieldText">SC
System Identification or Name</xsd:documentation>
1920 <xsd:documentation
source="CalculationsAndRules">Reference value from
B@l ResidentialSpaceConditioningSystemName</xsd:documentaticons
1821 </xsd:annotation>
1022 </xsd:element>
1823 <xsd:element
name="H@2 ResidentialHvacSystemAreaServed" type="hvac:ResidentialHvacSystemAreaServed">
1924 <xsd:annotation>
1825 <xsd:documentation source="FieldText">SC
System Location or Area Served</xsd:documentation:>
1026 <xsd:documentation
source="CalculationsAndRules">Reference value from B2 ResidentialHvacSystemaAreaServed for this
system</xsd:documentation»
1927 </xsd:annotation>»
1828 </xsd:element>
1029 ¢<xsd:element name="He@3_ IndcorUnitName"
type="hvac: IndoorUnitName">
1938 <xsd:annotation>
1931 <xsd:documentation source="FieldText">Indoor
Unit Name or Description of Area Served</xsd:documentation>
1932 <xsd:documentation
source="CalculationsAndRules">Auto-filled from G@3_IndoorUnitName</xsd:documentation>»
1933 </xsd:annotation»
1834 </xsd:element>
1935 <xsd:element name="He4 DuctSystemAirFilterDeviceName"
type="hvac:DuctSystemAirFilterDeviceName" >
1936 <xsd:annotation>
1937 <xsd:documentation source="FieldText">Air
Filter Name or Description of Location</xsd:documentation>
1938 <xsd:documentation
source="CalculationsAndRules">User input text maximum 2@ characters</xsd:documentation>
1939 </xsd:annotation»
1046 </xsd:element>
1941 <xsd:element name="HE5 DuctSystemAirFilterDeviceType"
type="hvac:DuctSystemAirFilterDeviceType">
1042 <xsd:annotation>
1943 <xsd:documentation source="FieldText"»Air
Filter Device Type</xsd:documentation>
1944 <xsd:documentation
source="CalculationsAndRules">User selects from list: DuctMounted display term Duct Mounted,
FilterGrille display term Filter Grille, FurnaceMounted display term Furnace
Mounted</xsd:documentation>
1945 </xsd:annoctation>»
1946 </xsd:element>
1047 <xsd:element name="He&6 AirFilterDeviceAirflowRate"
type="hvac:AirFilterDeviceAirflowRate">
1048 <xsd:annotation>
1049 <xsd:documentation source="FieldText">Design
Airflow Rate for Air Filter Device (cfm)</xsd:documentation>
1958 <xsd:documentation
source="CalculationsAndRules">User input numeric xxxx</xsd:documentation>
1951 </xsd:annotation>»
—1852 </xsd:element>
©1998-2014 Altova GmbH  http:/Awww altova.com Connected to Altova LicenseServer at cecldsd 132 Page 2/

B-31



2019 Data Registry Requirements Manual Appendix B

H&gﬁéudd ¢<xsd:element name="H@7 AirFilterDeviceDepth"
———————type="hvac:AirFilterDeviceDepth">
1954 <xsd:annotation>
1855 <xsd:documentation source="FieldText">Air
Filter Nominal Depth (inch)</xsd:documentation>
1056 <xsd:documentation
source="CalculationsAndRules">user input integer GTE 1</xsd:documentaticn»
1857 </xsd:annotation»
1958 </xsd:element>
1959 <xsd:element name="H@8 AirFilterDevicelength”
type="hvac:AirFilterDevicelLength">
106€ <xsd:annotation>
1861 <xsd:documentation source="FieldText">Air
Filter Nominal Length (inch)</xsd:documentation>
1862 <xsd:documentation
spource="CalculationsAndRules">User input integer GTE 1.0€</xsd:documentation>
1863 </xsd:annotation>
1064 </xsd:element>
1065 ¢<xsd:element name="H@9 AirFilterDevicewWidth”
type="hvac:AirFilterDeviceWidth">
1066 <xsd:annotation>
1867 <xsd:documentation source="FieldText">Air
Filter Nominal wWidth (inch)</xsd:documentation>
1968 <xsd:documentation
source="CalculationsAndRules">User input integer GTE 1.0@</xsd:documentation>
1869 </xsd:annctation>»
1070 </xsd:element>
1971 ¢<xsd:element name="H1@ AirFilterDeviceFaceArea”
type="hvac:AirFilterDeviceFaceArea">
1972 <xsd:annotation>
1073 <xsd:documentation source="FieldText">»Air
Filter Calculated Nominal Face Area (inch<d:sup>2</d:sup>)</xsd:documentation>
1974 <xsd:documentation
source="CalculationsAndRules">Calculated field: PRODUCT (He8 AirFilterDevicelLength,
HB9_AirFilterDeviceWidth )</xsd:documentation»
1075 </xsd:annotation>
1876 </xsd:element>
1077 ¢<xsd:cheice maxOccurs="1">
1878 <xsd:element
name="H1l AirFilterDeviceFaceAreaRequiredMin" type="hvac:AirFilterDeviceFaceAreaRequiredMin">»
1079 <xsd:annotation»
1086 <xsd:documentation scurce="FieldText">Air
Filter Required Minimum Face Area (inch<d:sup>2</d:sup>)</xsd:documentation>
1081 <xsd:documentation
source="CalculationsAndRules">Calculated field; If HB7_AirFilterDeviceDepth == 1 result =
PRODUCT (Hee_AirFilterDeviceAirflowRate / 15€, 144) Else result = SpecifiedByDesigner stored in
AirFilterDeviceFaceAreaMessage display term Specified by System Designer</xsd:documentaticn>
1882 </xsd:annotation»
1083 </xsd:element>
1084 <xsd:element
name="H1l AirFilterDeviceFaceAreaMessage" type="comp:AirFilterDeviceFaceAreaMessage">
1085 <xsd:annotation>»
1886 <xsd:documentation source="FieldText"»Air
Filter Required Minimum Face Area (inch<d:sup>2</d:sup>)</xsd:documentation>
1087 <xsd:documentation
source="CalculationsAndRules">Calculated field; If H@7 AirFilterDeviceDepth == 1 result =
PRODUCT (Hee_AirFilterDeviceAirflowRate / 15, 144) Else result = SpecifiedByDesigner stored in
AirFilterDeviceFaceAreaMessage display term Specified by System Designer</xsd:documentation>
1888 </xsd:annotation>
1089 </xsd:element>
1898 </xsd:choice>»
1991 <xsd:element
name="H12 AirFilterDeviceFaceAreaCompliance" type="comp:AirFilterDeviceFaceAreaCompliance">
1092 <xsd:annotation>
1093 <xsd:documentation source="FieldText">Face
——Area Compliance</xsd:documentation>»
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H&ggﬁu_m <xsd:documentation
——————source="CalculationsAndRules">Calculated field: If H1l AirfFilterDeviceFaceAreaMessage ==
SpecifiedByDesigner result = SpecifiedByDesigner Else if Hl1@ AirFilterDeviceFaceArea GTE
H1l AirFilterDeviceFaceAreaRequiredMin result = FaceAreaComplies display term Complies esle result =
FaceAreaDoesNotComply display term Does Not Comply</xsd:documentations
1895 </xsd:annotations
1096 </xsd:element>
1097 <xsd:element
name="H13 DuctSystemAirFilterDevicePressureDrop" type="hvac:DuctSystemdirFilterDevicePressurebrop">
1098 <xsd:annotation>
1999 <xsd:documentation source="FieldText">Design
Allowable Pressure Drop for Air Filter Device (inch W.C.)</xsd:documentaticn>
1106 <xsd:documentation
source="CalculationsAndRules">If HE@7_AirFilterDeviceDepth == 1 result = &.1 Else user input numeric
X.Xx</xsd:documentation>
1161 </xsd:annctation>
1102 </xsd:element>
1183 </xsd:seqguence>
1184 </xsd:complexType>
11e5 </xsd:element>
1186 </xsd:sequence>
1187 </xsd:complexType>
1108 </xsd:element>
11909 <xsd:element name="Hl3a_SectionComments" type="comp:SectionComments"”
minOccurs="@">»
111e <xsd:annotation»
1111 <xsd:documentation source="FieldText">»Notes:</xsd:documentation>
1112 </xsd:annotation>
1113 </xsd:element>
1114 </xsd:sequence>
1115 </xsd:complexType>
1116 </xsd:element>
1117 <xsd:element name="Section I" minOccurs="@" maxOccurs="1">
1118 <xsd:annotation»
1119 <xsd:documentation source="FieldText"»Air Filter Device
Requirements</xsd:documentation>
112¢ <xsd:documentation source="CalculationsAndRules”>This Section is applicable only
if section H applies</xsd:decumentation>
1121 <xsd:documentation source="MinOccurs”>If this section doesn‘t apply, display only
the section FieldText and the statement 'This section does not apply to this
project. ' </xsd:documentation>
1122 </xsd:annctation>
1123 <xsd:complexType>
1124 <xsd:sequence>
1125 ¢xsd:element name="I@1" minOccurs="8">
1126 <xsd:annotation>
1127 <xsd:documentation scurce="FieldText">»Recirculated and outdcor air
filtering</xsd:documentation>
1128 <xsd:documentation scurce="AdditionalRequirements">The system shall be
designed to ensure that all recirculated air and all outdeoor air supplied to the occupiable space is
filtered before passing through the system's thermal conditioning components.</xsd:documentation>
1129 </xsd:annctation>
1130 </xsd:element>
1131 ¢xsd:element name="I@2" minOccurs="8">
1132 <xsd:annotation>
1133 <xsd:documentation scurce="FieldText"»Air Filter Device
Requirements</xsd:documentation>
1134 <xsd:documentation source="AdditionalRequirements">The system shall be
designed to accommodate the clean-filter pressure drep imposed by the system air filter device(s). The
design airflow rate and maximum allowable clean-filter pressure drop at the design airflow rate
applicable to each air filter shall be determined by the system designer. The system installer shall
affix a sticker/label to each system air filter grille/rack leocations that discloses the filter's
design airflow rate and the filter's maximum allowable clean-filter pressure drop at the design
airflow rate. The sticker/labels shall be permanently affixed to the air filter grille/rack, readily
legible, and visible to a person replacing the air filter.</xsd:documentation>
—-1135 </xsd:annotation>
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H1136 </xsd:element>
—1137 ¢<xsd:element name="I1I@3" minOccurs="@">

1138 <xsd:annotation>

1139 <xsd:documentation source="FieldText"»Air filter access and regular
service</xsd:documentations

114¢ <xsd:documentation source="AdditionalRequirements“>All system air
filter devices shall be lecated and installed in such a manner as to allow access and regular service
by the system owner.</xsd:documentation>

1141 </xsd:annctation>

1142 </xsd:element>

1143 ¢<xsd:element name="I@4" minOccurs="@">»

1144 <xsd:annotation>

1145 <xsd:documentation source="FieldText">Air filter media
efficiency</xsd:documentation>

1146 <xsd:documentation source="AdditionalRequirements”>The system shall be
provided with air filter media having a designated efficiency equal to or greater than MERV 6 when
tested in accordance with ASHRAE Standard 52.2, or a particle size efficiency rating equal to or
greater than 58% in the ©.3@ tol.@

1147 <d:micron/>m range and egqual to or greater than 85 percent in the 1.8 - 3.€

1148 <d:micron/>m range when tested in accordance with AHRI Standard
688 .</xsd:documentation>

1149 </xsd:annotation>

1158 </xsd:element>

1151 <xsd:element name="I185" minOccurs="&"»

1152 <xsd:annotation>»

1153 <xsd:documentation source="FieldText">Air filter media manufacturer
label</xsd:documentaticn>

1154 <xsd:documentation socurce="AdditionalRequirements”>The system shall be
provided with air filters that have been labeled by the manufacturer to disclose efficiency and
pressure drop ratings that conform to the efficiency and pressure drop requirements for the air filter
grilles/racks..</xsd:documentation>

1155 </xsd:annctation>

1156 </xsd:element>

1157 ¢<xsd:element name="IEndNotel" minOccurs="@"»

1158 <xsd:annotation>

1159 ¢<xsd:documentation source="FieldText">End Note 1l</xsd:documentation:

116€ <xsd:documentation source="AdditionalRequirements“>The responsible
person's signature on this compliance document affirms that all applicable requirements in this table
have been met.</xsd:documentations

1161 </xsd:annctation>

1162 </xsd:element>

1163 </xsd:seguence>

1164 </xsd:complexType>

1165 </xsd:element>

1166 ¢xsd:element name="Section_J" minOccurs="@" maxOccurs="1">

1167 <xsd:annotation>

1168 <xsd:documentation scurce="FieldText">HERS Verificaticn Requirements for Duct
Systems</xsd:documentation»

1169 <xsd:documentation scurce="CalculaticnsAndRules">This section applies if either
section F or section G applies. In that case rRequire one row of data in this table for each of the
indoor units listed in F@3 IndoorUnitName and require one row of data for each indoor unit listed in
G@3_IndoorUnitName</xsd:documentation>

117¢ <xsd:documentation source="MinOccurs”>If this section doesn’t apply, display only
the section FieldText and the statement ‘This section does not apply to this
project. ' </xsd:documentation>

1171 </xsd:annctation>

1172 <xsd:complexType>

1173 <xsd:sequence>

1174 <xsd:element name="TableHERSDucts">

1175 <xsd:annotation>

1176 <xsd:documentation source="FieldText"/>

1177 </xsd:annotation>

1178 <xsd: complexType>

1179 <xsd:sequence>

1186 ¢<xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">

—-1181 <xsd: complexType>
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H1182 <xsd:sequence>
—1183 <xsd:element
name="J@1_ ResidentialSpaceConditioningSystemName” type="hvac:ResidentialSpaceConditioningSystemName >

1184 <xsd:annotation>

1185 <xsd:documentation source="FieldText">SC
System Identification or Name</xsd:documentation>

1186 <xsd:documentation
source="CalculationsAndRules"»>Reference BOl ResidentialSpaceConditioningSystemiName</xsd:documentation>

1187 </xsd:annctation>»

1188 </xsd:element>

1189 <xsd:element
name="J]@2_ResidentialHvacSystemAreaServed” type="hvac:ResidentialHvacSystemAreaServed”>

119¢ <xsd:annotation>

1191 <xsd:documentation source="FieldText">SC
System Description of Area Served</xsd:documentation»

1192 <xsd:documentation
source="CalculationsAndRules " >Reference BOZ ResidentialHvacSystemAreaServed for this
system</xsd:documentation>

1193 </xsd:annctation>

1194 </xsd:element>

1195 ¢<xsd:element name="3@3_ IndcorUnitName"
type="hvac: IndoorUnitName">

1196 <xsd:annotation>

1197 <xsd:documentation source="FieldText">Indoor
Unit Name or Description of Area Served</xsd:documentation>

1198 <xsd:documentation
source="CalculationsAndRules">Auto-filled from F@3 IndoorUnitName or
G@3_IndoorUnitName</xsd:documentation>

1199 </xsd:annotation>

1206 </xsd:element>

1201 <xsd:element name="J@4 DuctlLeakageTestExemption"
type="comp:DuctlLeakageTestExemption">

1262 <xsd:annotation>

1263 <xsd:documentation
source="FieldText">Exemption From Duct Leakage Requirementsc</xsd:documentation>

1204 <xsd:documentation
source="CalculationsAndRules”>Calculated field: Default result for DuctLeakageTestExemption =
NoExemptions; Allow user to override the default and select cne of the fellowing exemptions:
DuctsSealedTested _HERSCertified display text: Ducts have previously been sealed, tested, and certified
by a HERS rater, DuctLessThandBFeet display text: Duct system has less than 4@ ft of duct. For
choice DuctSystemAsbestos display text: Duct system is insulated or sealed with asbestos. Flag
non-default values and repert in project status notes field; The enforcement agency may require
additional documentation as validation.</xsd:documentaticn>

1285 </xsd:annotations

1286 </xsd:element>

12@7 ¢<xsd:element name="Je@5 DuctlLeakageTestRequired”
type="comp:DuctLeakageTestRequired">

1208 <xsd:annotation>

1269 <xsd:documentation source="FieldText">MCH-20

121¢ ¢<d:lined4/>Duct Leakage Test</xsd:documentation>

1211 <xsd:documentation
source="CalculationsAndRules”>Calculated field: If 3164 DuctLeakageTestExemption != NoExemptions Then
result = false; Else determine the result for this field by the user responses in Be4, BeS5 , Bee,
BG7, BO8, B@9 and use of Logic Table for Determining Alteration Type and HERS Verification
Requirements. Constrain user input for Be4-Be9 to allow only available combinations of responses
given in teh Logic Table. If the term DctLk appears in the HERS celumn, Then result is true (duct
leakage test required};

1212 Else If DctlLk does not appear in the HERS column, then result is false. Display Yes if result ==
true and No if result == false.</xsd:documentation>

1213 </xsd:annotation>

1214 </xsd:element>

1215 <xsd:element
name="J86 DuctsInConditionedSpacevVerification" type="comp:DuctsInConditionedSpaceverification”s>

1216 <xsd:annotation>

1217 <xsd:documentation source="FieldText"»>MCH-21

-1218 <d:1line2/>Duct Location Verification</xsd:documentation>
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H&E}%udd <xsd:documentation

——————source="CalculationsAndRules">Calculated field: If applicable value in F1@ Or Gl@
DuctMinimumRValueExceptions == RValueGTE4 ZEntirelyInConditioned And one of the following is true:
applicable values in G@7_DuctRvalue Or GB9_DuctRValue are LT G@5 DuctRvalueLimit Or applicable values
in F@7 Or F@9 DuctRvalue are LT F@5 result = true; Else If applicakle values F1@ Or
G1@_DuctMinimumRvalueExceptions == UninsulatedInWallCavities Or UninsulatedInDirectConditioning result
= true; Else result = false. Display Yes if result == true and No if result ==
false.</xsd:documentation»

1220 </xsd:annctation>»

1221 </xsd:element>

1222 <xsd:element
name="J1&7_AHU_FanEfficacyVerificationRequired” type="comp:AHU_FanEfficacyVerificaticonRequired"”>

1223 <xsd:annotation>

1224 <xsd:documentation source="FieldText">»>MCH-22

1225 <d:line3/>AHU Fan Efficacy (wW/cfm)</xsd:documentation>

1226 <xsd:documentation
source="CalculationsAndRules">Calculated field: If Gl4 CanFanEfficacyProtocolsTestSystem == false
result = false; Else if Gl1 DuctFilterGrilleSizingComplianceMethod = HERS FanEfficacyAirflowRate then
result = true; else if B@9 Al 1NewOrReplacedHvacSystem = true And C87_ResidentialCoolingSystemType =
NoCooling And Cl4 IsVentialationSystemCFI == true, And G13 CanRA3 3AirflowProtocolsTestSystem == true
And, Gl4 CanFanEfficacyProtocolsTestSystem== true then result = true; Else result = false. Display
Yes if result == +true and Ne if result == false.</xsd:dccumentation>

1227 </xsd:annotation>

1228 </xsd:element>

1229 <xsd:element
name="J88 AHU AirflowRateVerificationRequired" type="comp:AHU AirflowRatevVerificationRequired">

123@ <xsd:annotation>

1231 <xsd:documentation source="FieldText">MCH-23

1232 ¢<d:1line2/>AHU Airflow Rate (cfm/ton)</xsd:documentation>

1233 <xsd:documentation
source="CalculationsAndRules">Calculated field: If G11 DuctFilterGrilleSizingComplianceMethod ==
HERS FanEfficacyairflowRate then result = true; Else If K@3 RefrigerantChargeVerificationRequired ==
true And 19 ReturnDuctDesignverificationRequired == false; then result = true; else if B@9
AllNewOrReplacedHvacSystem == true And (@7 ResidentialCoolingSystemType == NoCooling And Cl4
IsVentialationSystemCFI == true, And G13_CanRA3_3AirflowProtocolsTestSystem == true And,

G14 CanFanEfficacyProtocolsTestSystem== true then result = true; Else result is false. Display Yes if
result == true and No if result == false.</xsd:deocumentations

1234 </xsd:annctation>

1235 </xsd:element>

1236 <xsd:element
name="J189_ReturnDuctDesignVerificationRequired"” type="comp:ReturnDuctDesignVerificationRequired"»

1237 <xsd:annotation>

1238 <xsd:documentation source="FieldText">MCH-28

1239 <d:1line2/>Return Duct Design - Table 156.@-B or
C</xsd:documentation»

1246 <xsd:documentation
source="CalculationsAndRules">Calculated field: If G1l1 DuctFilterGrilleSizingComplianceMethod ==
HERS_ReturnDuctDesignTablel5eBC then result = true; Else result = false. Display Yes if result ==
true and No if result == false.</xsd:documentation»

1241 </xsd:annctation>

1242 </xsd:element>

1243 </xsd:sequence>

1244 </xsd:complexType>

1245 </xsd:element>

1246 </xsd:sequence>

1247 </xsd:complexType>

1248 </xsd:element>

1249 <xsd:element name="J@9a SectionComments" type="comp:SectionComments"”
mindccurs="8">»

1258 <xsd:annotation>

1251 <xsd:documentation source="FieldText">Notes:</xsd:documentation»

1252 </xsd:annotation>

1253 </xsd:element>

1254 </xsd:sequence>

1255 </xsd:complexType>

—1256 </xsd:element>
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y1257 ¢<xsd:element name="Section_K" minOccurs="1"»
—1258 <xsd:annotation»
1259 <xsd:documentation source="FieldText">»HERS Verification Requirements For Space
Conditioning Equipment</xsd:documentation>
126@ <xsd:documentation socurce="CalculaticnsAndRules”>Require one row of data for each
SC System listed in C@1_ResidentialSpaceConditioningSystemiName</xsd:documentation>
1261 <xsd:documentation scurce="MinOccurs">This section is
required. </xsd:documentation>
1262 </xsd:annctation>
1263 <xsd:complexType>
1264 <xsd:sequence>
1265 ¢xsd:element name="TableHERSEgquipment™>»
1266 <xsd:annotation>
1267 <xsd:documentation source="FieldText"/»
1268 </xsd:annotation>»
1269 <xsd: complexType>
1276 <xsd:sequence>
1271 <xsd:element name="Row" minOccurs="1" maxOccurs="unbounded">
1272 <xsd: complexType>
1273 <xsd:sequence>
1274 <xsd:element
name="K&l_ResidentialSpaceConditioningSystemName” type="hvac:ResidentialSpaceConditioningSystemiName™>
1275 <xsd:annotation>
1276 <xsd:documentation source="FieldText">5C
System ID/ Name from CF1R</xsd:documentation>
1277 <xsd:documentation
source="CalculationsAndRules">Auto-filled from
BO1 ResidentialSpaceConditioningSystemName</xsd:documentation>
1278 </xsd:annotation>
1279 </xsd:element>
1280 <xsd:element
name="K&2 ResidentialHvacSystemAreaServed" type="hvac:ResidentialHvacSystemAreaServed">
1281 <xsd:annotation>
1282 <xsd:documentation source="FieldText">5C
System Description of Area Served</xsd:documentation»
1283 <xsd:documentation
source="CalculationsAndRules">Auto-filled from BB2 ResidentialHvacSystemAreaServed</xsd:documentation>
1284 </xsd:annctation>
1285 </xsd:element>
1286 <xsd:element
name="K&3_RefrigerantChargeVerificationRequired"” type="comp:RefrigerantChargevVerificationRequired”>
1287 <xsd:annotation>
1288 <xsd:documentation source="FieldText">MCH-25
1289 <d:1line3/>Refrigerant Charge</xsd:documentation>
129¢ <xsd:documentation
source="CalculationsAndRules"»>Calculated Field: If C@3 ResidentialHeatingSystemType Or
(87 ResidentialCoclingSystemType == NonAirSourceHP Or NonAirCooledAC result = false Else Else
determine the result for this field by the user responses in Be4, BeS , Beq, Be7, B8, Be9 and use of
Logic Table for Determining Alteration Type and HERS Verification Requirements. Constrain user input
for B84-Be9 to allow only available combinations of responses given in the Logic Table. If “"RC”
appears in the HERS coclumn And If A@2 ClimateZone == 2 Or InclusiveRange(8,15) then result = true;
Else result = false. Display Yes and No to represent Boclean values true and
false.</xsd:documentation>
1291 </xsd:annotation>
1292 </xsd:element>
1293 </xsd:seqguence>
1294 </xsd:complexType>
1295 </xsd:element>
1296 </xsd:sequence>
1297 </xsd:complexType>
1298 </xsd:element>
1299 <xsd:element name="K@3a_SectionComments" type="comp:SectionComments"”
minOccurs="@">»
1300 <xsd:annotation>
1361 ¢<xsd:documentation source="FieldText">Notes</xsd:documentation>
—-1382 </xsd:annotation>
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H1303 </xsd:element>
—1304 </xsd:sequence>
1385 </xsd:complexType>
1386 </xsd:element>
1367 ¢<xsd:element name="Section_L" minOccurs="@"»
1368 <xsd:annotation>
1389 <xsd:documentation scurce="FieldText"»Space Conditioning Systems, Ducts and Fans
Mandatory Requirements and Additional Measures</xsd:documentation>
1318 <xsd:documentation scurce="MinOccurs">If this section doesn't apply, display only
the section FieldText and the statement ‘This section does not apply to this
project. '</xsd:documentation>
1311 </xsd:annctation>»
1312 <xsd:complexType>
1313 <xsd:sequence>
1314 <xsd:element name="L_BeginNotel” minOccurs="g"»
1315 <xsd:annotation>
1316 <xsd:documentation source="FieldText"»Begin Note l</xsd:documentation»
1317 <xsd:documentation scurce="AdditionalRequirements">Additiconal
mandatory requirements from Section 15@.@ that are not listed here may be applicable to some systems.
These requirements may be applicable to only newly installed equipment or portions of the system that
are altered. Existing equipment may be exempt from these requirements.</xsd:documentation»
1318 </xsd:annotation>
1319 </xsd:element>
1320 <xsd:element name="L@€ Heading" minOccurs="g">
1321 <xsd:annotation>»
1322 <xsd:documentation source="FieldText">
1323 <d:b» Heating Equipment</d:b>
1324 < /xsd:documentation>
1325 </xsd:annctation>
1326 </xsd:element>
1327 ¢<xsd:element name="L@1" minOccurs="&">
1328 <xsd:annotation>»
1329 <xsd:documentation scurce="FieldText">Equipment
Efficiency</xsd:documentation>
133e <xsd:documentation source="AdditionalRequirements”>Equipment
Efficiency: All heating equipment must meet the minimum efficiency requirements of Section 11@.1 and
Section 11€.2(a) and the Appliance Efficiency Regulations.</xsd:documentation>
1331 </xsd:annctation>
1332 </xsd:element>
1333 ¢<xsd:element name="L82" minOccurs="@">»
1334 <xsd:annotation>
1335 <xsd:documentation scurce="FieldText"»Controls</xsd:documentation>
1336 <xsd:documentation socurce="AdditionalRequirements”>Controls: All
unitary heating systems, including heat pumps, must be controlled by a setback thermostat. These
thermostats must be capable of allowing the occupant to program the temperature set points for at
least four different periods in 24 hours. See Sections 150.@(i), 11€.2(b).</xsd:documentation>
1337 </xsd:annctation>
1338 </xsd:element>
1339 ¢<xsd:element name="L@3" minOccurs="@">»
134¢ <xsd:annotation>
1341 <xsd:documentation scurce="FieldText"»Sizing:</xsd:documentation>
1342 <xsd:documentation scurce="AdditionalRequirements“>Sizing: Heating
load calculations must be done on portions of the building served by new heating systems to prevent
inadvertent undersizing or oversizing. See sections 158.€(h)1 and 2).</xsd:documentation>»
1343 </xsd:annotation>
1344 </xsd:element>
1345 <xsd:element name="L&4" minOccurs="&"»
1346 <xsd:annotation>»
1347 <xsd:documentation source="FieldText">Furnace Temperature
Rise</xsd:documentation>
1348 <xsd:documentation socurce="AdditionalRequirements”>Furnace Temperature
Rise: Central forced-air heating furnace installations must be configured to operate at or below the
furnace manufacturer's maximum inlet-to-outlet temperature rise specification. See Section
158.8(h)4.</xsd:documentation>
1349 </xsd:annctation>
—1358 </xsd:element>
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H1351 ¢<xsd:element name="L@5" minOccurs="@">»
—1352 <xsd:annotation>

1353 ¢<xsd:documentation source="FieldText">Standby Losses and Pilot
Lights</xsd:documentation>»

1354 <xsd:documentation source="AdditionalRequirements”>Standby Losses and
Pilot Lights: Fan-type central furnaces may not have a continuously burning pilot light. Section 118.5
and Section 11@.2(d).</xsd:documentation>

1355 </xsd:annotation>»

1356 </xsd:element>

1357 ¢<xsd:element name="L@5After_ Heading" minOccurs="@"»

1358 <xsd:annotation>

1359 <xsd:documentation source="FieldText">

136@ <d:b> Cooling Equipment</d:b>»

1361 </xsd:documentation»

1362 </xsd:annotation>»

1363 </xsd:element>

1364 <xsd:element name="L&&" minOccurs="&"»

1365 <xsd:annotation>

1366 <xsd:documentation socurce="FieldText">Equipment
Efficiency: </xsd:documentation>

1367 <xsd:documentation source="AdditionalRequirements">Equipment
Efficiency: All cooling equipment must meet the minimum efficiency requirements of Section 118.1 and
Section 11€.2(a) and the Appliance Efficiency Regulations.</xsd:documentation>

1368 </xsd:annotation>

1369 </xsd:element>

1370 <xsd:element name="L&7" minOccurs="&"»

1371 <xsd:annotation>»

1372 <xsd:documentation socurce="FieldText">Refrigerant Line
Insulation</xsd:documentation>

1373 <xsd:documentation source="AdditionalRequirements”>Refrigerant Line
Insulation: All refrigerant line insulation in split system air conditioners and heat pumps must meet
the R-value and protection requirements of Section 15@.@(j)2 and 3, and Section
158.8(m)9.</xsd:documentation>

1374 </xsd:annctation>

1375 </xsd:element>

1376 ¢<xsd:element name="L@8" minOccurs="@">»

1377 <xsd:annotation>

1378 <xsd:documentation scurce="FieldText">Condensing Unit
Location</xsd:documentations»

1379 <xsd:documentation scurce="AdditionalRequirements">Condensing Unit
Location: Condensing units shall not be placed within five (5) feet of a dryer vent outlet. See
Section 158.8(h)3A.</xsd:documentation>

138@ </xsd:annctation>

1381 </xsd:element>

1382 ¢xsd:element name="L@9" minOccurs="8">

1383 <xsd:annotation>

1384 <xsd:documentation scurce="FieldText">Liquid Line Filter
Drier</xsd:documentation>

1385 <xsd:documentation scurce="AdditionalRequirements">»Liquid Line Filter
Drier: A 1liquid line filter drier shall be installed according to the manufacturer's specifications
150.8(h)3B</xsd:documentation>

1386 </xsd:annctation>

1387 </xsd:element>

1388 ¢xsd:element name="L1@" minOccurs="8">

1389 <xsd:annotation>

1390 <xsd:documentation scurce="FieldText"»Sizing</xsd:documentaticn>

1391 <xsd:documentation source="AdditionalRequirements">Sizing: Cooling
load calculations must be done on portions of the building served by new cooling systems to prevent
inadvertent undersizing or oversizing. See Section 15@.@(h)1 and 2.</xsd:documentation>

1392 </xsd:annotation>

1393 </xsd:element>

1394 <xsd:element name="Ll@After Heading" minOccurs="e">

1395 <xsd:annotation>»

1396 <xsd:documentation scurce="FieldText">»

1397 <d:b>» Air Distribution System Ducts, Plenums and Fans</d:b>

—-1398 < /xsd:documentations>
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H1399 </xsd:annctation>
—1400 </xsd:element>

1481 ¢<xsd:element name="L11" minOccurs="@">»

1482 <xsd:annotation>

14e3 <xsd:documentation source="FieldText">Insulation</xsd:documentation:

1464 <xsd:documentation source="AdditionalRequirements“>Insulation: The
minimum duct insulaticn walue is R-6. Note that higher values may be required by the prescriptive or
performance requirements. See Section 15@.8(m)l.</xsd:documentation>

1465 </xsd:annctation>

1486 </xsd:element>

1407 ¢<xsd:element name="L12" minOccurs="@">»

1488 <xsd:annotation>

1409 <xsd:documentation source="FieldText">Connections and
Closures</xsd:documentations

141e <xsd:documentation source="AdditionalRequirements”>Connections and
Closures: All installed air-distribution system ducts and plenums must be, sealed and insulated to
meet the requirements of CMC Sections 6@1.9, 6@2.8, 663.0, 604.9, 605.09 and ANSI/SMACNA-OD6-2006:
Supply-air and return-air ducts and plenums must be insulated to a minimum installed level of R-6.€
otherwise a minimum of R4.2 is allowed if the system is enclosed entirely in conditioned space as
confirmed through field wverification and diagnostic testing in accordance with the requirements of
Reference Residential Appendix RA3.1.4.3.8. Exceptions for ducts in interior wall cavities or exposed
ducts entirely in conditioned space are specified in Section 15@.€(m)1B.</xsd:documentation>

1411 </xsd:annotation>

1412 </xsd:element>

1413 <xsd:element name="L1l2After Heading" minOccurs="@">

1414 <xsd:annotation»

1415 <xsd:documentation source="FieldText">»

1416 <d:b» Heat Pump Thermostat</d:b>

1417 </xsd:documentation>

1418 </xsd:annotation>

1419 </xsd:element>

1426 ¢<xsd:element name="L13" minOccurs="@">»

1421 <xsd:annotation>

1422 ¢<xsd:documentation source="FieldText">Requirements of Section 116.2(b)
and {(c)</xsd:documentation>

1423 ¢<xsd:documentation source="AdditionalRequirements">A thermostat shall
be installed that meets the requirements of Section 118.2(h) and Section 11@.2(c).</xsd:documentation>

1424 </xsd:annctation>

1425 </xsd:element>

1426 ¢<xsd:element name="L14" minOccurs="@">»

1427 <xsd:annotation>

1428 <xsd:documentation scurce="FieldText">Manufacturers published
installation specifications</xsd:documentation>

1429 <xsd:documentation source="AdditionalRequirements”>The thermostat
shall be installed in accordance with the manufacturers published installation
specifications</xsd:documentation»

143@ </xsd:annctation>

1431 </xsd:element>

1432 ¢<xsd:element name="L15" minOccurs="@">»

1433 <xsd:annotation>

1434 <xsd:documentation scurce="FieldText">First stage of
heating</xsd:documentation>

1435 <xsd:documentation source="AdditionalRequirements“>First stage of
heating shall be assigned to heat pump heating.</xsd:documentation>

1436 </xsd:annotation>

1437 </xsd:element>

1438 <xsd:element name="L1&" minOccurs="&"»

1439 <xsd:annotation>»

144¢ <xsd:documentation scurce="FieldText">Second stage bhack up
heating</xsd:documentation:

1441 <xsd:documentation source="AdditionalRequirements“>Second stage back
up heating shall be set to come on only when the indoor set temperature cannot be
met.</xsd:documentation>

1442 </xsd:annctation>

1443 </xsd:element>

—1444 ¢xsd:element name="LEndNotel" minOccurs="e"»
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1445 <xsd:annotation>»
—1446 <xsd:documentation source="FieldText">End Note 1</xsd:documentation>
1447 ¢<xsd:documentation source="AdditionalRequirements“>The responsible
person’'s signature on this compliance document affirms that all applicable requirements in this table
have been met.</xsd:documentation>
1448 </xsd:annotation>
1449 </xsd:element>
145¢ </xsd:sequence>
1451 </xsd:complexType>
1452 </xsd:element>
1453 </xsd:sequence>
1454 </xsd:complexType>
1455 <xsd:element name="ComplianceDocumentPackage">
1456 <xsd:complexType>
1457 <xsd:sequence>
1458 <xsd:element name="DocID" minOccurs="@"»
1459 <xsd:complexType>
1466 <xsd:attribute name="doc" Lype="comp:ComplianceDocumentTag"
fixed="CF2RMCH@1bE" />
1461 ¢<xsd:attribute name="docType" type="comp:ComplianceDocumentType"
fixed="CERTIFICATE OF INSTALLATION"/>
1462 <xsd:attribute name="docTitle" type="comp:ComplianceDocumentTitleRes"
fixed="Space Conditioning Systems, Ducts, and Fans"/»
1463 <xsd:attribute name="docvVariantSubtitle”
type="comp: ComplianceDocumentvariantSubtitle" fixed="MCHe@lb Prescriptive Alterations"/»
1464 <xsd:attribute name="docvariantLetter" type="comp:ComplianceDocumentvariant”
fixed="b"/>
1465 </xsd:complexType>
1466 </xsd:element>
1467 <xsd:element name="Payload"” type="comp:Payload”/>
1468 <xsd:element name="DocumentData">
1469 <xsd:complexType>
1476 <xsd:sequence>
1471 <xsd:element name="Header" type="comp:HeaderCF2R_3R"/>
1472 <xsd:element ref="cFZRMCH&1bE" />
1473 <xsd:element name="DocAuthor"” type="comp:DocumentAuthor”/>
1474 <xsd:element name="RespPerson” type="comp:ResponsiblePersonCF2R_E"/>
1475 <xsd:element name="Footer" type="comp:Footer"/>
1476 </xsd:sequence>
1477 </xsd:complexType>
1478 </xsd:element>
1479 <xsd:element name="Report" type="xsd:base&d4Binary"/>
1486 </xsd:sequence>
1481 <xsd:attribute name="revision" type="xsd:string" use="required” fixed="rev 2019@561"/>
1482 ¢xsd:attribute name="doc" type="comp:ComplianceDocumentTag"” use="required"”
fixed="CF2RMCH@1bE" />
1483 </xsd:complexType>
1484 </xsd:element>
1485 <xsd:element name="cF2RMCHO1bE" type="CF2ZRMCHE@1bBE">
1486 ¢<xsd:annotation>
1487 <xsd:documentaticn>This element contains all of the data and text required to generate the
CFZRMCH@1bE compliance report.</xsd:documentation»
1488 </xsd:annotation>
1489 </xsd:element>
1490 </xsd:schema>
1491
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