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ABSTRACT

The 2019 Building Energy Efficiency Standards for Low-Rise Residential Buildings allow compliance
by either a prescriptive or performance method. Performance compliance uses computer modeling
software to trade off efficiency measures. For example, to allow more windows, the designer will
specify more efficient windows, or to allow more west-facing windows they will install a more
efficient cooling system. Computer performance compliance is typically the most popular
compliance method because of the flexibility it provides in the building design.

The Warren-Alquist Act requires that the CEC provide a free public domain compliance program. The
California Building Energy Code Compliance (CBECC-Res) software is the public domain software. It is
certified by the CEC to conform to the Residential Alternative Calculation Method (ACM) Approval
Manual, which contains the process for approving compliance software. CBECC-Res must also
comply with the modeling requirements of the Residential Alternative Calculation Method (ACM)
Reference Manual, which establishes the rules for the how the proposed design (energy use) is
defined, how the standard design (energy budget) is established, and what is reported on the
Certificate of Compliance (CF1R).

CBECC-Res 2019 Compliance Manager is the simulation and compliance rule implementation
software. CBECC-Res is used to model all components that affect the energy performance of the
building, as required for complying with the 2019 Building Energy Efficiency Standards. A CF1R,
signed by a documentation author and a responsible party (either the building owner or designer),
reports all energy features for verification by the building enforcement agency.

Keywords: ACM, Alternative Calculation Method, Building Energy Efficiency Standards, California
Energy Commission, California Building Energy Code Compliance, CBECC, CBECC-Res, Certificate of
Compliance, CF1R, compliance manager, computer compliance, energy budget, energy standards,
energy use, performance compliance, proposed design, public domain, standard design, Title 24,
Title 24 compliance software.
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2019 CBECC-Res User Manual Overview

1 Overview

1.1 Approved for 2019 Compliance

California Building Energy Code Compliance (CBECC-Res 2019) is an open-source software program
developed by the California Energy Commission for demonstrating compliance with the low-rise
residential 2019 Building Energy Efficiency Standards (Energy Code). The Energy Code effective date
for new construction is January 1, 2020.

Approved on May 15, 2019, CBECC-Res 2019 is for complying with the performance compliance
approach for low-rise residential standards. The low-rise standards include single-family dwellings,
duplexes, and townhomes (all R-3 occupancies), as well as multifamily buildings (R-1 or R-2) with up
to three habitable stories. CBECC-Res cannot be used for compliance for projects that are hotels and
motels (regardless of number of stories) or multifamily buildings with four or more stories. These
project types are subject to the nonresidential requirements of the Energy Code.

The 2019 compliance manager is the simulation and compliance rule implementation software
specified by the CEC. The compliance manager, called CBECC-Res, models features that affect the
energy performance of the building. The Energy Code prohibits trading off mandatory requirements.
For example, a metal framed wall must comply with the mandatory maximum U-factor of 0.102 for
2x4 or 0.071 for 2x6 framing (Section 150.0(c)). It is the user’s responsibility to know and comply
with the Energy Code. Mandatory requirements are found in Sections 110.0 through 110.12 and
150.0. Also, Section 130.0 includes outdoor lighting requirements that may also apply (Reference:
Energy Code, Table 100.0-A).

1.2 Resources for the User

A basic knowledge of the Energy Code is necessary to successfully prepare a compliance report using
CBECC-Res. If this knowledge is lacking, it can result in costly construction mistakes. User should
have available the Energy Code and all Energy Code-related documents, including the 2019
Residential Compliance Manual, 2019 Reference Appendices, and the 2019 Residential ACM
Reference Manual (Section 1.14 includes how to obtain these documents). The Certificate of
Compliance (CF1R) produced by CBECC-Res and registered with a HERS provider (see Sections 1.7
and 1.8) is submitted to the enforcement agency as proof of compliance with Title 24, Part 6. Your
signature as the documentation author affirms the accuracy and completeness of the CF1R.

This user manual is a guide to the program’s use. It includes information about the data required for
the input file, references to other documents for additional information, and how an input may
interact with another input. Where possible, useful resources are included. For example, efficiency
ratings of windows and skylights come from the National Fenestration Rating Council (NFRC),

11
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appliance efficiency databases are included in the appropriate sections, and cool roof directories for
roof ratings. A hyperlink is included allowing you to press control+click from the user manual to open
the website.

Sections are bookmarked if you are using Adobe Acrobat (see left panel) for easy navigation. The
most used links are prominently displayed to help you find information to register a project, and find
errors. If you need help, please send your *.ribd19 file to cbecc.res@energy.ca.gov and staff will be

happy to assist you.

1.3 What’s New and Different in CBECC-Res 2019

While some of the changes to the 2019 Building Energy Efficiency Standards are mentioned in this
document (because of the connection to performance compliance), it is highly recommended that
you download the Residential Compliance Manual (see Section 1.14) which has a “new for 2019”
section at the beginning of almost every chapter.

On May 15, 2019, the CEC approved the 2019 Building Energy Efficiency Standards. Below are
highlights of the biggest changes affecting compliance as well as new features of CBECC-Res
2019.2.0:

1.3.1 New Features of Version 2019.2.0:

e Updates to IAQ/HRV modeling impacting compliance calculations:

o Replacing recovery effectiveness w/ sensible and adjusted sensible recovery
efficiencies (SRE & ASRE).

o New specification of supply air filter/inlet & HRV recovery core accessibility.
o Revised standard design IAQ fan W/CFM.
o Added fault indicator display input for IAQ systems.

e Addition of JA13 — Demand Response Heat Pump Water Heaters (HPWH)

e Restructuring of individual and central HPWH inputs

e Northwest Energy Efficiency Alliance (NEEA) HPWH Advanced Water Heating Specification
program selection expanded to 74 new brand/model options (including Tier 4) and addition
of new commercial HPWH product selections

e Updates to Multifamily Central Heat Pump Water Heater (HPWH) user interface - several
configurations, large compressor types, loop tank options and tank locations.

e Fix for heat pump equipment where combination of high HSPF and low Cap17 (multi-speed
units) caused simulation error

1-2
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Access to battery storage charge and discharge rates and improvements to Advanced
Demand Response (DR) Control

Addition of new reduced PV requirements exceptions:
o (7) Section 10-109(k) determination, and
o (8) Excessive snow load

Remove the ability to define a second domestic water heating (DHW) system in a zone

General 2019 Changes

The new email address for support is cbecc.res@energy.ca.gov.
The name for the file to upload to a HERS provider is (*-CF1IRPRFO1E-BEES.xml).

In climate zones with no requirement (NR) for the Solar Heat Gain Coefficient (SHGC) of
fenestration, the value assumed by compliance software for those zones becomes 0.35
(previously 0.50).

Climate Zone 16 joins Climate Zones 1, 3, and 5 as a zone with NR, or 0.35 SHGC in the
standard design for fenestration.

Because a kitchen may not be included in all newly constructed buildings, the checkbox
under the run scope (analysis tab) is no longer limited to additions and alterations. If the
project has no kitchen, or the project construction does not include the kitchen, uncheck this
box.

The natural gas availability checkbox is no longer relevant. If the project uses propane, select
propane from the menu, otherwise leave this as natural gas. In the 2019 Standards, if your
proposed water heating is electric, the standard design is a heat pump water heater (for a full
list of the criteria, see Section 150.1(c)8Aiv). If the proposed space conditioning system is a
heat pump, the standard design continues to be a heat pump.

NOTE: For an all electric building, on the appliances tab, change dryer and cooking to electric
(Section 4.7.1.10).

2019 Code Compliance Overview

Compliance is based on two parts of the energy design rating (EDR) for newly constructed
buildings (Section 1.3.9). The concept is the closer to zero, the better.

Once you calculate the performance for a project, if it does not comply (or you want to see
the details of the heating, cooling, and water heating compliance), click on the “energy use
details” tab (Section 2.10.3) to see where it might benefit from specific improvements. EDR
focuses more on heating, but the energy use might be of use.

Solar electric generation will be required to achieve compliance on newly constructed
buildings (not additions/alterations).

1-3
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1.3.5

Quality insulation installation (Qll) is included in the energy budget (although not mandatory)
for most newly constructed buildings and in large additions. The exceptions are:

o Existing+addition compliance for an addition that is less than 700 ft?, and
o Multifamily buildings in Climate Zone 7.

Additions and alterations continue to use kTDV rather than EDR used for newly constructed
building compliance.

If your project is an accessory dwelling unit (ADU) complying as an addition look for new
inputs on the Analysis and Building tabs and a new ADU tab (Chapter 4). Chapter 10 includes
past interpretations to help determine which compliance approach to use for an ADU—
addition or new construction—and the application of exceptions to the continuous insulation
requirement on exterior walls.

Water Heating

New construction uses consumer instantaneous/UEF-rated water heaters as the standard
design. Only existing water heaters can use the previous types such as small storage.

A new compliance option for a compact design (Section 9.4.1) of the water heating system
requires the distance (plan view) to the kitchen, master bath, and the farthest point other
than kitchen/master bath. There is a basic option (no HERS requirement), and an enhanced
option (HERS verification required).

Drain water heat recovery (Section 9.10) is a new water heating option (HERS verification
required).

IAQ (particularly applicable to ADUs)

New inputs are required to determine compliance with Section 150.0(0). Most are on the IAQ
tab:

o Avrarely used check box to indicate that your input file is for one dwelling unit of a
duplex or townhome.

o Maximum vertical distance, which is the highest point of the ceiling (it defaults to the
value input for ceiling height on the zone tab).

ADUs are a new dwelling unit and must comply with IAQ requirements regardless of size. The
ADU tab is for ADUs that are complying as either an addition alone, as part of an existing plus
addition, or if both the main dwelling unit and the ADU are complying together as new
construction.

If compliance is only for the ADU and based on Section 10.2.1 the ADU must comply as a
newly constructed building, and it is not identified using the ADU option or ADU tab. The
identification of a building as an ADU on the Building tab is only for additions (Section
4.7.1.8).

1-4



2019 CBECC-Res User Manual Overview

1.3.6 Mechanical

e Whole house fans previously needed an attic in order to include it in your proposed design.
This resulted in a penalty in some climate zones if the project had no attic. It is now possible
to model a whole house fan vented to the outside. This option is on the Cool Vent tab.

e Whole house fans with a default size (1.5 CFM/ft?) can be modeled with or without HERS
verification. With HERS verification, the fan receives full credit based on its capacity. If the
HERS verification box is unchecked, the capacity/effectiveness is reduced by 30 percent.

e Whole house fans other than default capacity (you pick “specify” and define the
characteristics) require HERS verification (Section 8.4.2).

e Buried ducts or verified duct design now includes more advanced modeling (Section 8.4.4).

1.3.7 Complying with Energy Design Rating

Complying with the 2019 Energy Code is a completely different world. Check Section 1.14 for
available resources to help you prepare for this new world. In the past, changes were relatively
minor, but that is not so for the 2019 Code. The Code is extremely tight, and the options previously
used to rescue a project may not work. Continuous wall insulation, roof deck insulation, whole house
fans, heat pump water heaters (if gas is undesirable), quality insulation installation (Qll) are now part
of the prescriptive code. You cannot trade them all away. Photovoltaics are not going to rescue the
project and often do not contribute to achieving compliance (Section 4.4).

CBECC-Res 2019 uses an Energy Design Rating (EDR) metric to demonstrate compliance with the
Standards for newly constructed buildings. The software calculates the proposed design energy use,
standard design energy budget, and reference design energy use. There may be additional internal
calculations to establish the standard design PV requirement. Compliance requires meeting two
criteria:

1. Efficiency EDR (proposed) must be equal or less than standard efficiency EDR, and
2. Total EDR (includes PV and battery storage) must be equal or less than standard total EDR.

For efficiency calculations, the energy use includes space heating, space cooling, ventilation, and
water heating. It can also include a portion of the battery storage (if specified) energy savings when
the self-utilization credit is checked. The total energy includes PV generation and any flexibility
measures or battery storage.

USER TIP: EDR can be difficult to understand. The signals you may be used to getting from
improvements, may not be obvious. For a complete description of EDR calculations, PV, and demand
flexibility see Sections 1.5-1.7, 2.1, and 3 in the 2019 ACM Reference Manual. It is not lengthy, but it
is dense.
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PV and battery requirements are a complex topic. To learn more about these requirements, consider
reviewing the Reference Appendices, Joint Appendix 11 (Qualification Requirements for Photovoltaic
Systems) and 12 (Qualification Requirements for Battery Storage System). Also, consider providing
your client with a copy of the installation requirements found on the Certificate of Installation forms
CF2R-PVB-01-E — PV Systems and CF2R-PVB-02-E—Battery Storage, available from
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-

standards/2019-building-energy-efficiency (for informational use only).

1.3.8 Compliance Summary
Figure 1-1: Compliance Summary

Compliance Summary ] CO2 Emissions ] Energy Design Rating ] Energy Use Details CO2 Details

Energy Design Ratings: Compliance Margins:

Efficiency®  Total® Efficiency®  Total®
(EDR} (EDR) (EDR}) (EDR)
Standard Design 452 255
Proposed Design 43.0 18.2 22 7.3

Result®: | COMPLIES

! Efficiency measures include improvements like a better building envelope and more efficient equipment
2 Total EDR includes efficiency, photovoltaics and batteries
# Building complies when all efficiency and total margins are greater than or equal to zero

Standard Design PV Capacity: 2.69 k\Wdc

PV System resized to 2.69 kM/dc (a factor of 1.347) to achieve 'Standard Design PV PV scaling
The compliance summary (Figure 1-1) is available in CBECC-Res following an analysis. It compares
the efficiency and final EDRs and shows whether the project complies. Both compliance margins

must be 0 or greater. Footnotes 1-3 describe details about the ratings, followed by PV system
details. Greater detail is included under the Energy Design Rating and Energy Use Details tabs.

1.4 Transitioning to CBECC-Res 2019

1-6


https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency

2019 CBECC-Res User Manual Overview

do not remove the date. While using the program, you can verify the correct version from the lower
border of the screen, which displays the software version (Figure 1-2).

Figure 1-2: CBECC Version Number

2019.1.2 (1132) BEMCrmpMgr 2019.1.2 (1710)

NOTE: The version number (such as 2019.1.2) is the only number relevant to the typical software
user. The Compliance Manager version only appears after an input file is opened. Numbers in
parenthesis are important to internal processes, or for troubleshooting by programming staff.

While it is strongly recommended to use the newest example files that come with each program
(Section 2.2), existing files can be converted to 2019 files:

1. Copy the file from the 2016 (or older) project folder and paste it in the 2019 folder (this
makes it easier to find).

2. Open CBECC-Res and choose open an existing file. Change the file type from the default Res
Project Files (*.ribd19) to the appropriate option for the file you are converting, as shown in
Figure 1-3.

Figure 1-3: Opening *.ribd* files

File name: ~ Res Project Files (*.ribd19) ~

Res Project Files (*.ribd19)

Res XML Project Files (*.ribd1%x)

2013 Res Project Files (*.ribd)

2013 Res XML Project Files (*.ribdx)
2016 Res Project Files (*.ribd16)

2016 Res XML Project Files (*.ribd16x)
XML Files (*xml)

All Files (%)

3. Open the file.

5. Rename the file. Even if you keep the same name, the extension will be *.ribd19.

1.5 Background

The Standards allow compliance using either a prescriptive or performance compliance method. The
prescriptive method is found in the Residential Compliance Manual (see Section 1.14, Related
Publications). Performance compliance is an alternative calculation method (ACM) that uses building
modeling software to demonstrate compliance with the standards. CBECC-Res is the public domain
software produced by the CEC.
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1.6 Program Updates

For software updates and valid version numbers check the link to the CEC’s website, accessible from
the 2019 software link (https://www.energy.ca.gov/programs-and-topics/programs/building-energy-

efficiency-standards/2019-building-energy-efficiency-2).

NOTE: Sign up for notifications from the CEC to keep your software up to date

(https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-
standards/online-resource-center). Even better, and much quicker, sign up for CBECC-Res only
website updates from the contractor, http://www.bwilcox.com/BEES/BEES.html.

USER TIP: Support questions can be sent to cbhecc.res@energy.ca.gov. Include your *ribd file or any

problem file. There are also tips in Section 2.11 for finding errors yourself.

1.7 Watermarks

The only document produced by CBECC-Res is a Certificate of Compliance (CF1R). To obtain a CF1R
requires an internet connection and checking the PDF option on the Analysis tab (accessible by
double-clicking on project/top row).

The CF1R will have a watermark “This Certificate of Compliance is not yet registered” if HERS
measures are required. The only way to remove the watermark is to register the project with an
approved residential HERS provider data registry. For information about the registration process, see
Section 1.8 (the fields on the signature page are completed during the registration process). If a
different watermark appears, see below.

If no HERS measures are required, such as on some addition or alteration projects, there is no
watermark on the CF1R. This is confirmed by a note on page 1 of the CF1R that the building includes
no HERS verified measures. To complete the documentation author and responsible person fields on
the last page of the CF1R, use Adobe Acrobat® (e.g., fill and sign).

1.7.1  Not Useable Watermark
If a watermark shows “Not useable for compliance,” there are potentially four reasons. The CF1R

was generated:

(1) For a project that does not comply,
(2) Following a “Quick” simulation instead of “Compliance” (option on the Analysis tab),

(3) Using the tools menu option “Generate Draft T-24 Compliance Report” instead of checking
the box on the analysis tab, or
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(4) By software that is not valid for compliance. This is a security feature. For a full explanation
of security features see the Frequently Asked Questions.

1.7.2 Mandatory Measures

The mandatory measures summary document (https://www.energy.ca.gov/media/3457) is a 4-page

summary of all 2019 mandatory requirements.

CBECC-Res does not include space conditioning equipment load calculations, which are required by
Section 150.0(h). Mechanical contractors are expected to prepare these and other calculations as
part of their responsibilities.

1.7.3 Forms

In some cases, prescriptive compliance is a better fit, particularly for an addition or alteration.
Interactive versions (meaning with fill-in fields) of the prescriptive forms for projects that do not

require HERS verification are available from the Energy Code Ace website
https://energycodeace.com/residentialforms. If HERS measures are required, the forms must be
completed at a HERS provider data registry website (https://www.energy.ca.gov/programs-and-

topics/programs/building-energy-efficiency-standards/online-resource-center/home).

Documents and forms are also available from the CEC https://www.energy.ca.gov/programs-and-
topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency. Registering
the CF1R.

NOTE: Every newly constructed building requires HERS verification. Indoor air quality (Section
150.0(0)) is a HERS verified mandatory requirement. Duct leakage testing is also a mandatory
requirement. HERS verified requirements are summarized on page 2 or 3 of the CF1R (after the
energy use and special features listings).

1.7.4  HERS Upload XML File

The file needed to upload a project to a HERS provider data registry is created only when you check
the box labeled “Full (XML)” on the Analysis tab (see also Section 4.3.1.5) before performing the
compliance analysis.

The file is stored in the projects folder (CBECC-Res 2019 Projects). Select the larger xml file named:

<input file name> - CF1IRPRFO1E-BEES.xml
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1.7.5 Registering the CF1R

When HERS verification is required for a project, the watermark is only removed when the CF1R has
completed the registration process at a HERS provider’s data registry web site, which includes the
documentation being electronically signed by the author and the person authorized by the Business
and Professions Code to take responsibility for the building design.

For more information on registering a CF1R, find an approved HERS provider data registry and visit
their website for assistance in that process. Find an approved HERS provider data registry at the

CEC’s website (https://www.energy.ca.gov/programs-and-topics/programs/building-energy-
efficiency-standards/online-resource-center/home).

As construction progresses, follow-up documentation (certificates of installation (CF2R) and
certificates of verification (CF3R)) is required to confirm that the required measures are installed.

1.8 Special Features and Modeling Assumptions

The 2019 Residential ACM Reference Manual, Appendix A, identifies those features that are a special
feature on the CF1R.

1.9 HERS Third-Party Verification

The 2019 Residential ACM Reference Manual, Appendix A, identifies the measures that require HERS
rater verification or diagnostic testing. The CF1R identifies any measures included in the building
input file that require testing or verification by a HERS rater.

1.10 Fixed and Restricted Inputs

When the specified analysis type is compliance, there are fixed and restricted inputs that cannot be
changed by the user. Because example files may include assumptions that are not standard in a
given climate zone, to determine the standard assumption for a given input, consult either
Standards, Section 150.1, Table 150.1-A (single family) or 150.1-B (multifamily), or the Residential
ACM Reference Manual.

1.11 Preparing Basic Input

The software includes several example files, and the user manual provides a tutorial as well as a
guide through program inputs. Required inputs include:

Building address, climate zone, front orientation, fuel type, and PV system details,
Conditioned floor area and average ceiling height,
Attic/roof details, roof pitch, roofing material, solar reflectance, and thermal emittance,

P wnN e

Ceilings below attic and vaulted ceiling R-values,
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5 Wall areas, orientation, and construction details,

6 Door areas and orientation,

7. Slab or raised floor area and construction details,

8 Window and skylight areas, orientation, U-factor, Solar Heat Gain Coefficient,

9 Building overhang and side fin shading,

10. Mechanical heating and cooling equipment type and efficiency,

11. Distribution system location and construction details,

12. Method for providing mechanical ventilation, and

13. Domestic water heating system details, including type of water heating equipment, fuel
type, efficiency, distribution system details.

1.12 Checklist for Compliance Submittal

The form needed for a compliance submittal includes a CF1R which is registered with a HERS
provider if HERS verification is required (Section 1.7). Mandatory measures can either be included as
notes on the plans or the 2019 Low-Rise Residential Mandatory Measures Summary may be included

with the documentation (Section 1.7.2).
Additional supporting documentation that may be required includes:

e National Fenestration Rating Council (NFRC) certified U-factor and Solar Heat Gain Coefficient
(SHGC) for windows and skylights,

e Air-Conditioning, Heating, and Refrigeration Institute (AHRI) certified efficiency of cooling,
heating and/or water heating equipment,

e Roofing material rating from the Cool Roof Rating Council (CRRC),
e Solar water heating documentation to support a modeled solar fraction, or

e Any supporting documentation requested by the building department to verify modeled
features.

1.13 Resources and Publications

There are many resources available if you know how to access them:

e Sign up for the Blueprint newsletter, a very useful publication for compliance related topics

https://www.energy.ca.gov/newsroom/blueprint-newsletter.
e Compliance forms can be found at either the CEC website, or from Energy Code Ace,

https://energycodeace.com/residentialforms.
e The CEC has an on-line resource center for training, videos and other helpful tools

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-
standards/online-resource-center.
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In addition to this manual, users of the software need to have several documents as a resource
during the compliance process.

e 2019 Building Energy Efficiency Standards (CEC-400-2018-020) contains the official Standards
adopted by the CEC.

e 2019 Residential Compliance Manual (CEC-400-2018-017) is the interpretive manual for
complying with the standards (also contains sample compliance forms).

e 2019 Reference Appendices for the Building Energy Efficiency Standards (CEC-400-2018-021)
is the source document for climate zones, HERS protocols for measures requiring verification

by a HERS rater, as well as eligibility and installation criteria for energy efficiency measures.
e 2019 Residential Alternative Calculation Method (ACM) Reference Manual (CEC-400-2019-
005) contains the rules that the software follows to establish the standard and proposed

designs for a proposed building.

Publications may be downloaded from the CEC website, https://www.energy.ca.gov/programs-and-
topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency, or
purchased (one copy of standards is available at no charge) from:

California Energy Commission
Publications Office

715 P Street

Sacramento, CA 95814

1.14 Terminology

1.14.1 Battery storage

Excess capacity from a PV system may provide credit toward meeting the Total EDR by including
battery storage. Battery capacity and controls affect the amount of credit.

1.14.2 Climate Zone

California has 16 climate zones that determine the measures included in the standard design. There
are several ways for finding a climate zone for a building. The resources are listed at
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-
standards/climate-zone-tool-maps-and. The representative city for each of the 16 zones is listed in
the Reference Appendices, Joint Appendix JA2.

1.14.3 Compliance Manager

The compliance manager is the simulation and compliance rule implementation software specified
by the CEC, also known as the public domain compliance software. The compliance manager is called
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CBECC-Res and models the features of the building as specified in the Standards to establish the
energy budget for the building. Details are included in the 2019 Residential ACM Reference Manual.

1.14.4 Demand Response

Demand response is a feature of the building that is automated to respond to fluctuations in utility
time-of-use rates. Controls typically must meet criteria from Section 110.12. Included are batteries,
precooling, and some heat pump water heaters.

1.14.5 Energy Design Rating (EDR), Efficiency EDR and Total EDR

The EDR is a unitless score from 0 to 100, where O represents a building that has zero net energy
consumption and 100 represents a building that is minimally compliant with the 2006 International
Energy Conservation Code (IECC).

Compliance requires meeting an efficiency EDR and a total EDR. Total EDR includes credit for solar
and batteries. See also Section 1.3.8.

1.14.6 HERS Verification

Some mandatory or optional compliance features require a Home Energy Rating Systems (HERS)
rater to perform diagnostic testing or verify installation. HERS raters are trained and certified by a
HERS provider. HERS raters perform verification and testing requirements as specified in the
Reference Appendices, Residential Appendices RA1 — RA3. For a list of currently approved HERS
providers see https://www.energy.ca.gov/programs-and-topics/programs/home-energy-rating-
system-hers-program/home-energy-rating-system.

1.14.7 Mandatory Requirements

Mandatory requirements are included in Sections 100.0 through 110.12 and 150.0 of the Standards.
Any requirement that is mandatory (some are modeled, some are not) cannot be removed from the
building. For example, while a whole house fan is a feature of Section 150.1, Table 150.1-A for
Climate Zone 10, if a building complies without modeling a whole house fan, it would not be
required. However, duct leakage testing (Section 150.0(m)) is mandatory.

1.14.8 Prescriptive Tables (formerly Package A)

The prescriptive tables can help understand compliance results of a building that is not complying.
These tables in Section 150.1, Table 150.1-A (single family) or 150.1-B (multifamily), include the
features used to establish the standard design for your building.
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Determining how your building compares to the characteristics or these tables will help in
understanding the compliance results. Is your building equal, better, or worse for glazing percent,
window efficiencies, wall construction, or attic roof deck insulation construction?

1.14.9 Proposed Design

The user-defined proposed building modeled in CBECC-Res is called the proposed design. The
proposed design is part of the calculation to determine if the building complies with the standards
(see Residential ACM Reference Manual, Section 3).

The building is defined through entries for floors, walls, roofs and ceilings, windows, and doors. The
areas and characteristics (insulation R-values, U-factors, SHGC) are defined by the program user. The
entries for all building elements must be consistent with the actual building plans.

1.14.10 Reference Design

This term and how the reference design is established are described in the Residential ACM
Reference Manual, Section 2.1.4.

1.14.11 Registered CF1R

When HERS verification is required, the CF1R will include a watermark telling the user that
registration is required. See Section 1.8 for more information.

1.14.12 Report Manager

The report manager is a web-based application used to generate the Certificate of Compliance
(CF1R). Although the Tools feature of CBECC contains a feature to check if the report generator
access, most problems have their source in the user’s internet connection. Using wi-fi connections
can result in timing errors because the CF1R can take several seconds to generate.

1.14.13 Self-utilization credit

When a PV system is coupled with battery storage system, the software allows a portion of the PV
plus storage EDR to be traded against the efficiency EDR. This modest credit can be used for
tradeoffs against building envelope and efficiencies of the equipment installed in the building. A
checkbox in provided in the software to enable this credit.

1.14.14 Standard Design

CBECC-Res creates a version of the proposed building that has the features of Section 150.1(c), Table
150.1-A (single family) or 150.1-B (multifamily) in the specified climate zone to establish the
standard design (also known as the energy budget). The standard design is part of the calculation to
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determine if the building complies with the standards (see Residential ACM Reference Manual,
Section 3).
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2 Program Operation

2.1 Installing CBECC-Res

To download the CBECC-Res software, please go to the CBECC-Res website:
http://www.bwilcox.com/BEES/cbecc2019.html. Click on the hyperlink for CBECC-Res.exe or copy
the link into your browser’s address box. Follow the prompts and read/accept the license

agreement. You can direct the software to a different drive, but do not change the names of the file
folders. The software will create a desktop shortcut (if selected).

Figure 2-1: Setup Screen

Check the components you want to install and unchedk the components you don't want to
ingtall. Click Mext to continue.

Select the type of install: Typical i
Or, select the optional —- I Install For [
components you wish to D all Users
install:

Just Me

— CBECC-Res 2019-1.2 Components
¥ po

; CBECC-Res 2019

i [v] Desktop Shortcut

HI = P
Description

Space required: 468.9 MB

CBECC requires a file installation structure that has three locations — (1) executable, (2) data, and (3)
projects folders. The default locations are:

Executable: c:\Program Files\CBECC-Res 2019
Data: c:\Documents and Settings\user\CBECC-Res 2019 Data
Projects: c:\Documents and Settings\user\CBECC-Res 2019 Projects

CBECC-Res cannot be installed on a network (for example, “\\” is part of the path name). It must be
installed on a local or mapped drive. Input files are stored in the projects folder (the data folder
contains program files).

NOTE: If the program will not run, consider uninstalling to reestablish the path names and reinstall
following the guidelines provided here.
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2.2 Example Files

The first time you use CBECC-Res it is highly recommended that you spend a few minutes going
through the tutorial in Chapter 3.

Following that introduction, the example files demonstrate how to model specific features. They are
tailored to a specific climate zone so they may include measures that are not appropriate for your
specific project. For example, features beneficial in the San Joaquin Valley may not be appropriate in
the mild Bay Area climate. Review the CF1R thoroughly and tailor the file for the climate zone or
zones in which you work.

All new construction files include PV sized to meet standard design requirements using the Standard
Design PV system scaling option, 5 kWh battery storage, Qll, and a high performance attic, meaning
R-19 below deck insulation, because it is included in the standard design in most climate zones.

The following example files are included in the projects directory.

1. 1StoryExample4.ribd19. Based on the CEC’s 2,100 ft? single floor prototype in climate zone
12 with slab-on-grade floors, a tile high performance attic roof, cool roof, an attached garage,
window dimension inputs, and overhangs.

2. 1StoryExample4BelowGrade.ribd19. Based on the CEC’s 2,100 ft? single floor prototype with
a crawl space, and a separate 750 ft?> basement. The basement zone has its own HVAC system
which is a wall furnace and no cooling system.

3. 1StoryExample4BuriedDuct.ribd19. 2,100 ft? single floor prototype with verified duct design
with buried ducts.

4. 1StoryExample4Cathedral.ribd19. Same building as above with cathedral ceiling and ducts
located within the conditioned space.

5. 1StoryExample4CathedralWHF.ribd19. Same building as above with cathedral ceiling and a
whole house fan (exhausting to outside).

6. 1StoryExample4CompactDist.ribd19. 2,100 ft? single floor prototype with compact
distribution (basic credit) for the water heating system.

7. 1StoryExample4Crawl.ribd19. 2,100 ft? single floor prototype with a crawl space.

8. 1StoryExample4DrainWtrRecov.ribd19. 2,100 ft2 single floor prototype with a drain water
heat recovery system.

9. 1StoryExample4Duplex.ribd19. One-half of a duplex.

10. 1StoryExample4EvapCond.ribd19. 2,100 ft2 single floor prototype with an evaporatively
cooled condenser.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.

26.

1StoryExample4HPWH.ribd19. 2,100 ft? single floor prototype with a non-UEF rated heat
pump water heater.

1StoryExample4HVAC.ribd19. 2,100 ft? single floor prototype with a ductless mini-split heat
pump, ground source, and air to water heat pumps defined in the mechanical system library
from which to pick.

1StoryExample4lAQ.ribd19. 2,100 ft? single floor prototype with a balanced Heat Recovery
Ventilator (HRV) system.

1StoryExample4Mild.ribd19. 2,100 ft? single floor prototype in climate zone 3 with slab-on-
grade floors, asphalt shingle attic roof, radiant barrier, no cooling, an attached garage, and
windows with appropriate SHGC values for a mild climate.

1StoryExample4Multi.ribd19. 2,100 ft2 single floor prototype with multiple orientation
analysis. CF1R reports compliance results for the four cardinal (north, east, south, west)
orientations.

1StoryExample4Unvented.ribd19. 2,100 ft? single floor prototype with R-0 ceiling insulation,
spray foam insulation at the roof level (not the ceiling), and ducts in an unvented attic.

2Story2ZoneExample4.ribd19. Based on the 2,700 ft? two-story prototype, zoned first and
second story separately, each with its own HVAC system.

2StoryExample4.ribd19. 2,700 ft? two-story prototype, set in climate zone 9, with a tile high
performance attic roof, and a whole house fan.

2StoryExample4CombHydNoCool.ribd19. 2,700 ft?> two-story prototype, set in climate zone
3, with PV, a combined hydronic system with a boiler as the source of heating/water heating,
and no cooling.

2StoryZonalExample4.ribd19. 2,700 ft? two-story prototype with a zonally controlled credit
(living vs. sleeping zones).

AAExampled4.ribd19. An addition alone input file with existing equipment in climate zone 9.

ADUExample4AdditionAlone.ribd19. Using addition alone compliance, this is a 400 ft?
accessory dwelling unit in climate zone 12.

EAAExample4.ribd19. An existing plus addition input file with an existing HVAC system and
an altered water heating system in climate zone 9.

EAAExample4ADU.ribd19. An existing building with an attached ADU in climate zone 12.

EAAExampledLrgAddADU.ribd19. An existing building with both an addition and an attached
ADU in climate zone 12.

EAAExampledwGarage.ribd19. An existing house, with a garage, plus addition with an
existing HVAC system and an altered water heating system in climate zone 12.
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27. MFExampled4.ribd19. An eight-unit 6,960 ft? two-story multifamily building with each story as
a separate zone with four dwelling units in each zone, served by individual water heaters,
with standard distribution, set in climate zone 8.

28. MFExample4CentralHPWH.ribd19. Same building as above, served by split heat pumps and
central heat pump water heater.

29. MFExample4CentralSolarDHW.ribd19. Same building as above, but served by central water
heating with 20 percent solar contribution.

30. MFExample4CompactDesign.ribd19. Same as MFExample4, with compact design water
heating.

2.3 Menu Bar

The menu bar at the top of the screen allows you to access many of the program’s features.

Figure 2-2: Menu and Tool Bar

File Edit Ruleset WView Tools Help
D|=|d| +[%|e| S| D =|m|elal 2

2.3.1 File

The file menu contains the standard functions for file management, opening and saving files, save as
(to rename a file), and exiting the program.

2.3.2  Edit

Most users will use the right-click options to edit, rename, create, and delete components (Section
2.6).

In addition to the standard cut, copy, and paste commands, the edit menu contains several
commands for editing building descriptions. They are:

e Edit component
e Create component

e Delete component
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USER TIP 1: Be careful when using “delete component.” You could easily delete your entire project.

USER TIP 2: To access the Analysis tab or Building tab (with address, orientation, etc.), put the cursor
on the Project field (top row) and double click.
2.3.3  Ruleset

The average user of CBECC will not need to know about rulesets. CBECC-Res is designed to support
multiple rulesets that implement the requirements of different codes. The ruleset menu allows
switching to a different compliance ruleset. Typically, changing to a different code requires changes
to inputs. Users will need to pay special attention to instructions for performing accurate analysis
under different rulesets.

234 View

The view menu (rarely used) enables you to toggle on and off the display of the tool bar at the top of
the screen and the status bar at the bottom of the screen.

2.3.5 Tools

The tools menu contains many useful options:

e Program and Analysis Options / Change settings such as enable research mode

e Proxy Server Settings/ Allows specifying proxy server settings

e Show Model Grid / opens the inputs in a grid format

e View T-24 Compliance Report [same as short-cut key] / opens the CF1R if available
e View Project Folder / opens the folder that contains the project files

e View Project Log File / contains file history, error messages

e Delete Project Log File / (more useful than it sounds) this file contains the entire history of an
input file, by deleting it, you start fresh with only the latest error(s)

e View CSE Simulation Errors File / opens an error file containing more details

e View CSE Simulation Reports File / contains warnings and errors

e Check Building Database / checks for major errors

e Check Report Generator Access / checks for internet access to the report generator
e Building Summary Report (input model) / opens a .csv file in Excel

e Building Summary Report (proposed/standard) / opens two .csv files in Excel (one standard
and one proposed)

2-5



2019 CBECC-Res User Manual Program Operation

2.3.6

2.4

Perform Analysis [same as short-cut key] / runs file to determine if it passes or fails
compliance

Review Analysis Results [same as short-cut key] / displays compliance results, if available

Generate Draft T-24 Compliance Report [same as short-cut key] / creates a draft CF1R which
will have a watermark with “not useable for compliance” (for a “not registered” watermark
see Section 1.6)

Generate CAHP/CMFNH Report / [inactive — only available for 2013 and 2016] generates a
CAHP Incentive Report (C1R)

Batch Processing / enables running multiple runs without user interaction (Section 2.12)

Help
Help Topics / [not enabled]
Quick Start Guide / opens an overview of the software and frequently asked questions
User Manual / opens this user manual document

Mandatory Requirements / [inactive] requirements from Standards Section 150.0; for
example, a steel framed wall with no rigid insulation does not comply with the minimum
requirements (alternative, see Section 6.4)

About . ../ to determine the version of CBECC-Res

Tool Bar

This section explains the program features accessed by clicking the toolbar shortcuts (Figure 2-2).

[

=

New File
This button closes the current file (if one is open) and opens a new file.

Open File
This button launches the open dialog box to enable opening an existing file. If another file is
open, a prompt to save that file before proceeding will appear.

Save
This button saves the file under its current name or launches the save as dialog to enable a
new file name.

2-6



2019 CBECC-Res User Manual

Cut
&

Not enabled (right-click and pick delete instead).

Program Operation

Copy

Copy the item (and any child components). If the copy button is not available from within
program dialogs, use the keyboard shortcut Ctrl+C (to paste, use Ctrl-V).

Paste

| E Paste copied components. Typically, the paste location is at the bottom, but can be moved

up using the right-click/move up in list function. If the paste button is not available, use the
keyboard shortcut, Ctrl+V.

Print
=

.~ NOTUSED. The CF1R is printed in Adobe® Acrobat.

Perform Analysis

=

This button enables launching a compliance analysis using the currently loaded building
description. You must save the current building description before performing the analysis.

View Analysis Results
=) Y

Displays the previous compliance results (from the last time analysis was run).

|| Compliance Reports

Accesses a previously generated CF1R or will generate a draft CF1R (with “not usable for
compliance” watermark).

About CBECC-Res 2019

View program license and version information.

2.5 Main Screen

The main screen (Figure 2-3) is used for editing building descriptions. There are two tabs at the top
of the main screen—Envelope and Mechanical. These tabs provide different views of the building
description and provide access to two different subsets of building description data.
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Figure 2-3: Main Screen (no file open)

File Edit FRuleset View Tools Help

D|=@|d| %@ 5| 0| «|oa-a 2]

.......................................

[ Press Alt+F to Open an Existing Project

Figure 2-4) is activated by double-clicking on the
project name.

Figure 2-4: Project Tab

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances /DHW | ADU | 1AQ | Cool Vent | People | CSE Rpts |

e Right-Click. The tools on the right-click menu are described in Section 2.7.
e Tool Tips. Some fields have tool tips, activated by hovering over the field.

e File Save. You are prompted to save a file before performing the analysis (if it was not
previously saved). If you select the default save, the file is saved over the existing file. If you
intended to create a new version of the file, be sure to pick <cancel> and select <file> and
<save as> from the file menu.

e Window Types. This field is most flexible and useful if only the window U-factor and SHGC
fields are completed (be sure to enter the values even if the default values are desired). The
flexibility occurs in this way - if there is a change in efficiencies after a project is entered,
changing the window type values updates any windows that use that type. (Detailed
instructions in Section 6.13).

e EER verified. For typical central HVAC equipment, any EER greater than 11.7 requires HERS
verification. When equipment is rated only with an EER or has a lower minimum EER
standard, refer to Section 8.3.

e Automated Defaults Based on Climate Zone. When a field such as duct R-value, window U-
factor or SHGC is blue rather than red the value is set to the automatic default and will
update based on the climate zone.
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2.7

Restore Default. When a field is red and you wish to enable the automated feature, swipe
the cursor across the field, right-click and select “Restore Default.” The field will change from
red to blue to indicate that it will change if a climate zone with a different standard design
assumption is selected. To prevent unintended changes on window efficiencies, see also
Window Types in Chapter 7.

Right-Click Menu Options

CBECC-Res makes extensive use of menus accessible by right-clicking the mouse button (keyboard

navigation options are shown in Section 2.7). The functions available through these menus depend

on whether you are on the main screen or in an input dialog window.

Main Screen—Right-Click Menu. When clicked over a building component, the following choices are

available:

Edit — Opens the input dialog window for the selected component

Rename — Enables renaming the selected component

Delete — Deletes the selected component

Copy — Copies the selected component with all its associated (“children”) components
Paste — Adds copied components and children to the selected component

Move Up in list — Moves a component up in the list of the same component type

Move Down in list — Moves a component down in the list of the same component type
Expand/Contract — Expands or contracts the list of children components (shortcut key is to
use the + or —signs)

Create — Enables you to create new child components for the selected component

Input Dialog—Right Mouse Menu. When clicked over an input value in the window, the following

choices are available:

2.7.1

Item Help — (not available)

Topic Help — (not available)

Restore Default — Returns the value of the field to its default value (if applicable)
Critical Default Comment — (not available)

Analysis Types

Proposed Only: Simulates the proposed building’s energy use using the 2019 compliance rules

without establishing the standard design.
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Proposed and Standard: In addition to simulating the proposed design, simulates the standard
design building (one that complies with the 2019 prescriptive standards) to establish the energy
budget for compliance.

2.7.2  Building Tree Controls (Parent/Child Relationships)

To analyze a building's energy use, CBECC-Res tracks relationships among building components.
CBECC-Res displays these relationships using the familiar tree control found in Windows™ Explorer
and many other applications. For example, under the envelope tab, exterior walls are shown as
parents to windows. Windows are connected to exterior walls and appear under walls as children to
spaces. The tree controls vary in the components they display.

2.7.3  Rapid Editing

The tree control can be used to move and copy components or groups of components. To move a
component, simply drag and drop. If an association is not allowed, the program will prevent the
move. To copy a component, place the cursor on the component, right click/copy, move to the
destination and right-click/paste. Rename to maintain consistency. When parent components are
moved, copied, or deleted, child components are included.

Components shown on the tree can be moved using a drag-and-drop technique provided it results in
a compatible parent-child relationship.

Right-click edit commands are described in Section 2.7. Double-clicking opens the input dialog
window.

2.8 Keyboard Navigation Without the Mouse

The following alternative procedures for getting from one field to another or to access the right-click
tools menu:

(1) Up/down arrow - moves up/down the tree
(2) <Alt> Enter - opens data for object highlighted / then tab to the field
(3) <Alt>F1 — opens the right mouse quick menu. Once open:

a. Up/down arrows to highlight a selection and <enter> or type the letter, such as “E" to
edit, “R” to rename

b. When the bottommost "Create" item is selected - right/left arrow keys to open/close
submenu of children to create

c. <esc> key to close right mouse menu

(4) Left/right arrows - when on an object with children (i.e., a wall with windows), left arrow
contracts and right arrow expands (to show/hide the child objects).
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2.9 Defining New Components

From the main program screen or at any point you would like to create a component under (a child
to the parent component):

e Right-click on the component to which you want to add the new component.

e Select Create, and the type of object you want to create. Only applicable component types
will appear on the list. The components available will depend on where the cursor is placed
(for example, a skylight can only be created under a cathedral roof).

e Accept the defaults or edit the name, parent, and existing component from which to copy,
and click OK.

e Edit the input fields with white backgrounds to describe the new component and click OK.

2.10 Analysis Results

Once an input file is created and the analysis performed (tools, perform analysis or | I) the results
can be viewed in several formats as shown below.

2.10.1 Compliance Summary

This displays the 2019 compliance results. To view the individual heating, cooling, and water heating
results, pick the Energy Use Details tab.
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Figure 2-5: Summary Results

Compliance Summary CO2 Emissions ] Energy Design Rating l Energy Use Details CO2 Details

Energy Design Ratings: Compliance Margins:
Efficiency'  Total® Efficiency®  Total®
(EDR}) (EDR}) (EDR) (EDR)
Standard Design 452 255
Proposed Design 42.8 228 24 27

Result*: | COMPLIES

! Efficiency measures include improvements like a better building envelope and more efficient equipment
2 Total EDR includes efficiency, photovoltaics and batteries

# Building complies when all efficiency and total margins are greater than or equal to zero
Standard Design PV Capacity: 2 69 kKW

To view compliance results in greater detail, view the Energy Design Rating tab (Figure 2-6). These
results include a comparison of the reference design to the proposed design. For greater details

about the how the reference design is calculated (it is not the same as the standard design) see
Residential ACM Reference Manual, Section 2.1.4.
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Figure 2-6: Energy Design Rating Results

Compliance Summary | CO2 Emissions  Energy Design Rating ‘ Energy Use Details I C0O2 Details

EDR of Standard Efficiency:| 452 - EDR of Standard Design PV: | 19.7
Std Design PV: 2.69 KW

EDR of Proposed Efficiency: | 42.8 - EDR of Prop PV + Flexibility: |  20.0

Total Std Design EDR: | 254
Total Proposed EDR: |  22.8

Reference Reference Reference Proposed Proposed Proposed Design Rating
Design Design Design Design Design Design Margin

End Use Site (kWh)  Site (therms)  (KTDV/t2-yr) Site (kWh)  Site (therms)  (KTDV/ft®yr) (KTDW/ft2-yr)
Space Heating 467 3887 48.97 143 210.9 2376 2521
Space Cooling 1,166 54.30 162 11.14 4316
IAQ Ventilation 198 2.61 198 261 0.00
Water Heating 167 .5 38.83 85 114 .4 12.05 26.78
Self Utilization Credit 0.00 0.00
Photovoltaics -3,139 -37.53 3753
Battery 125 -10.54 10.54
Flexibility 0.00
Inside Lighting 2135 31.93 506 7.37 24 .56
Appl. & Cooking 930 65.4 23.21 930 428 16.87 6.34
Plug Loads 2,638 36.39 2,026 27.51 6.88
Exterior 298 413 120 1.64 2.49
TOTAL 7,631 621.6 240.37 1,155 368.1 54 88 18549
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2.10.3 Energy Use Details

This screen provides more useful details when analyzing if a building is not complying. It provides the
standard design and proposed design values in kTDV values (reported on the CF1R after the
compliance summary) as well as site energy.

Figure 2-7: Energy Use Detail Results

Compliance Summary | CO2 Emissions ] Energy Design Rating Energy Use Details l C0O2 Details

Standard Standard Standard Proposed Proposed Proposed Compliance
Design Design Design Design Design Design Margin
End Use Site (kWh)  Site (therms)  (KTDV/ft2-yr) Site (kKWh)  Site (therms) (KTDV/f2-yr) (KTDV/t2-yr)
Space Heating 140 2071 2340 143 2109 2376 -0.36
Space Cooling 216 17.02 162 11.14 5 B8
IAQ Ventilation 198 261 198 261 0.00
Water Heating 85 114 4 12.05 85 114 .4 12.05 0.00
Self Utilization Credit 0.00 0.00
Compliance Total 5508 49 56 b 52
Phatovoltaics 4,227 47.20 3139 3763 10.0%
Battery 125 -10.54
Flexibility
Inside Lighting 506 7.37 506 7.37
Appl. & Cooking 937 428 16.97 930 423 16.87
Flug Loads 2,026 2751 2,026 2751
Exterior 120 1.64 120 1.64
TOTAL 0 364.3 61.37 1,155 3658.1 54 88

Generation Coincident Peak Demand (kW):  Standard Design: 1.26 Proposed Design: 0.16 Reduction: 1.10

Figure 2-8: CO2 Emissions

Compliance Summary ~ CO2 Emissions \ Energy Design Rating l Energy Use Details | CO2 Details

Total CO2 Potential: C0O2 Saved by Solar Electricity: CO2 Generated:
(excl. Solar & Flexibility) Self Consumed Exported to Grid Total Excluding Exports
(metric tons/yr) (metric tonsfyr)  (metric tonsfyr) (metric tonsfyr)  (metric tons/yr)
Standard Design 280 0.25 040 216 255
Proposed Design 281 0.51 0.0v 223 2.30
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Figure 2-9: CO2 Details

Compliance Summary CO2 Emissions ] Energy Design Rating ] Energy Use Details CO2 Details

Std Design Std Design Std Design Prop Design ~ Prop Design ~ Prop Design coz2
Electric CO2 Fuel CO2 Total CO2 Electric CO2 Fuel CO2 Total CO2 Emissions
End Use Emis. (kg) Emis. (kg) Emis. (kg) Emis. (kg) Emis. (kg) Emis. (kg) Margin {kg)
Space Heating 28 1,099 1,127 29 1,119 1,148 -21
Space Cooling 50 50 35 35 15
1AQ Ventilation 39 39 39 39
Water Heating 17 607 624 17 607 624
Self Utilization Credit 0
Compliance Total 1,840 1,846 -6
Photovoltaics -644 -644 478 -478
Battery 0 -99 -99
Flexibility
Inside Lighting 110 110 110 110
Appl. & Cooking 185 227 412 183 227 410
Plug Loads 414 414 414 414
Exterior 26 26 26 26
TOTAL 225 1,933 2,158 276 1,953 2,229

If the program will not run (not an error, but a functional problem), see Section 2.1.1 to determine if
you need to reinstall the program.

Information helpful in determining the location of an error is found in two places — the log file, or
one of the error files.

USER TIP: If you cannot find an error, send your *.ribd19 file (found in the CBECC-Res 2019 Projects
folder) and identify which version you are using (e.g., 2019.1.2, or 2019.1.3) along with your
question/request to cbecc.res@energy.ca.gov.

The border at the bottom of your screen identifies the version. For the quickest response, please
send your request to the general support email (not individual staff members).

2.11.1 LogFile

Select tools and pick the option “view project log file.” (NOTE: this file is cumulative. If it contains
errors already corrected, you can pick “delete project log file,” run the file again, and then it
contains only the most recent error(s)). This file provides clues as to what is wrong.

Look for the word “error” and look for a word that offers a clue to where the error is located:
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2020-08-19 09:26:20 - Project Saved

2020-08-19 09:26:21 - Error: All compliance projects must include
DHW equipment and assignments to zones/dwelling units.

2020-08-19 09:26:21 - Error: The model includes one or more Zones
with a DHW status of 'Existing' but no Existing DHWSys object to
assign to the Zone(s). . . . Ensure that there are valid
(new/alt/ex) DHWSys objects to assign to any Zones or DwellUnitTypes
lacking DHWSys assignments

2020-08-19 09:26:21 - ERROR: Error encountered evaluating rulelist
'ProposedModelCodeCheck!’

This identifies a problem with the water heating system.

2.11.2 CSE Errors

In some cases, a California Simulation Engine (CSE) error results in an option to view a CSE error file.
Otherwise, pick Tools, View Project Folder. Find another folder with the same name as the input file.
Inside are two files identified as file type “*.err.” The files open in Notepad or Text pad and can offer
clues to the error.

If you cannot solve your error, send your *.ribd19 file (located in CBECC-Res 2019 Projects folder) to
cbecc.res@energy.ca.gov. ldentify which version of CBECC you are using along with your

guestion/request.

2.11.3 Potential Errors

Following is a list of potential error messages. They are very high-level errors, and can often be
confusing to make sense of. Most user errors are caused by a unique set of conditions in your file:

: pszCSEEXEPath doesn't exist

: pszCSEWeatherPath doesn't exist

: pszDHWDLLPath doesn't exist

: One or more missing files (CSE, ASHWAT or T24*(DHW/ASM32/TDV/UNZIP/WTHR) DLLs)
: pszBEMBasePathFile doesn't exist

: pszRulesetPathFile doesn't exist

: Error initializing BEMProc (database & rules processor module)

: Error initializing compliance ruleset

O 00 N O U B WN B

: Invalid project log file name (too long)

10 : Error writing to project log file

11 : Building model input/project file not found

12 : Error reading/initializing model input/project file
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13

14 ;
15:
16:
17:
18:
19:
20:

21

22 :

23

24 :
25:

26

27 :
28 :
29:
30:
31:
32:
33:
34
35:
36:
37:
38:
39:
40 :

41

42 :
43 :
44
45 :
46 :
47 .

48
49
50

: Error evaluating ProposedInput rules

Error retrieving CSE weather file name (from Proj:WeatherFileName)

Energy (CSE) simulation weather file not found

Error retrieving DHW weather file name (from Proj:DHWW?thrFileName)

DHW simulation weather file not found

Error retrieving required data: Proj:RunID and/or Proj:RunAbbrev

Analysis processing path too long

Error evaluating ProposedInput rules

: Error evaluating PostProposedInput rules

Error evaluating BudgetConversion rules

: Error evaluating CSE_SimulationPrep rules

Unable to create or access analysis processing directory (Section 2.1)

Unable to open/delete/write simulation output file (.csv or .rep)

: Unable to open/delete/write simulation weather file

Error copying simulation weather file to processing directory

Unable to open/delete/write simulation input (.cse) file

Error writing simulation input (.cse) file

CSE simulation not successful - error code returned

DHW simulation not successful

Error encountered loading CSE DLL(s)

Error evaluating ProposedModelCodeCheck rules

Error evaluating ProposedModelSimulationCheck rules

Error evaluating ProposedModelCodeAdditions rules

User aborted analysis via progress dialog 'Cancel’ button

Error evaluating ProposedInput rules

Error performing range and/or error checks on building model

Error evaluating CSE_SimulationCleanUp rules

Analysis aborted by calling application (via analysis callback function)

: Error evaluating ProcessResults rules

Error evaluating ProposedCompliance rules

Error(s) encountered reading building model (project) file

Error(s) encountered evaluating rules required analysis to abort
Invalid results object types encountered when copying results between models
Error copying results objects from a previous model

Error setting up check of weather file hash

: Input model contains one or more objects with the same name
Missing Zone CSE include file

Error evaluating OneTimeAnalysisPrep rules
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51: Invalid results object types encountered when copying final results to user model
52: Error copying results objects from the final run into the user model

53: Unable to open/delete/write CSE include file

54: Error copying CSE include file to processing directory

200: Error generating model report

201: Unable to write compliance report file (.pdf or .xml)

202: Error(s) encountered generating compliance report file (.pdf or .xml)

203: Error evaluating CheckFileHash rules

204: Weather file hash failed consistency check

205: Attempt to save project inputs (including results) following analysis failed

2.12 Batch Processing

An option (tools menu) called batch processing allows you to run a group of files for comparison.
Possible scenarios are adding one feature at a time to achieve compliance, comparing options for
achieving compliance, or comparing different groups of features. This is a powerful and time-saving
tool to run a group of files without any interaction from you.

Good planning tips are to make sure your first input file runs without any errors. Either put the files
in their own folder or provide a unique input file name. Use the run title field (analysis tab) to
identify the variables you’re testing (the information displays at the top of the CF1R).

Naming suggestions are Job 09623 for Main Street project:

09623.Main.1.ribd19 / run title “Base”
09623.Main.2.ribd19 / run title “high efficiency DHW”
09623.Main.3.ribd19 / run title “2 + high eff HVAC”
09623.Main.4.ribd19 / run title “base + battery”

P w NP
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Figure 2-10. Batch Processing Inputs

4 project(s) identified for processing. Press ‘Process’ below to initiate analysis.

Batch Name: |T24Res Runs swn1710 20-08-19

Location of Projects:| C\CBECC-Res 2019 Projects\ =

[~ Include Subdirectories

Project Filenames: | 09623" ribd19

4 project(s) identified for processing.

[ Store Processed Projects in Separate Folder

[ Process each project for ALL Climates

Once everything is set up,

e Select File, New (so you have a blank project),

e Select Tools and Batch processing (last option on list),

e Location of Projects (default location is the folder you were last in or browse (...)),

e Project Filenames is the unique part of the names, with an asterisk as the wild card (Figure
2-10),

e Additional Inputs includes an option to run the file in all 16 climate zones

e Select Process.

Figure 2-11: Batch Processing Complete

Batch Processing Output

"6" Batch processing successful:

B 4 runs successful / 0 loaded/saved / 0 errors/aborts

Results (C5V) and log outputs are available for review.

Continue | ‘u'iewResuItsCS‘-f‘ View Processing Log ViEWA||Fi|E5|

At this point you can select any of these options. Most likely responses are view results CSV (pens an
Excel spreadsheet with compliance results) or continue (which ends the process). If you had the
CF1R option turned on, the CF1Rs are in the projects folder.
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IMPORTANT: As you move on, it will ask if you want to save the current file. The correct response is
no. You could inadvertently save the results/project details of a different file.

2.13 File Clean Up

Because CBECC stores a lot of information in different folders on your computer, it makes sense to
clean up the projects folder. There are step-by-step instructions in the April 16, 2020 Frequently
Asked Questions (https://www.energy.ca.gov/programs-and-topics/programs/building-energy-

efficiency-standards/2019-building-energy-efficiency-2).

Find the project files, which are typically stored at c:\Documents and Settings\user\CBECC-Res 2019
Projects. As long as you keep the *.ribd19 file, other files can be recreated. Even being conservative
and keeping the XML file and the CF1R, you may want to:

Delete folders named with the filename (lots of unnecessary files are stored in these folders).
Sort files by type.

Keep input files (*.ribd19) / CBECC-Res 2019 project files.

Keep XML file for uploading (*.CF1IRPRFO1E-BEES.xml) / XML document.

Keep the CF1 PDF file / Adobe Acrobat document.

Delete other files.

o U s WwWN e

Keeping only the input file and the XML file for uploading retains your files in the most efficient
manner. Other files can be re-created when an analysis is performed.

2.14 Background Colors
The following background color convention is used in displaying data on the dialogs:

e White background = available for user input
e Gray background = not user editable

2.15 Status Bar

The status bar at the bottom of the screen provides useful information about each input field. There
are three panes on the status bar with context-sensitive information. The same information is
displayed in the tool tips if you allow the mouse to linger over an input field.

Input Description Pane — Concise descriptions of the selected input field are displayed at the far left
of the status bar.

Input Classification Pane — The next pane to the right on the status bar displays a set of labels that
indicates whether an input is required, optional, or unavailable for input (Table 2-1).
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Data Source Pane — The pane at the far right of the status bar displays a set of labels that identify the
source of the information (if any) contained in the field. This distinguishes between information that
is dictated by the compliance checking process and the information entered, for which you are
responsible. The data source labels are explained in Table 2-2.

Table 2-1: Input Classification Explanations

TEXT DISPLAYED

EXPLANATION

No field selected

No building data field is currently selected.

Input is
compulsory

Data is required; the program cannot perform a compliance analysis
without this input.

Input is required

Data is required if the field is applicable to your project.

Input is optional

If applicable to your project, you may enter a value; a default value
is always acceptable.

Input is Critical

You may overwrite the data with a more appropriate entry. You

Default must be prepared to provide documentation substantiating the
input value.

Field is not The data in this field cannot be edited either because it is defined by

editable the compliance ruleset, is not applicable to the selected compliance

ruleset, or is an intermediate calculated parameter (meaning it is
only referenced in this location and must be edited at the source of
the input).

Navigation input

The purpose of the selected field is to enable you to select a
component for editing without having to exit the current
component and choose the next component from the tree
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Table 2-2: Data Source Explanations

TEXT DISPLAYED EXPLANATION
No field selected No building data field is currently selected.
Value from user The data shown is defined by the user either by direct input or

through a wizard selection.

Value from simulation | The data shown is defined by an energy simulation.

Value undefined No data is defined for the field.

Value from program The data in this field is defined by the program either to
implement requirements and procedures specified in the
Standards or to conform to building energy modeling

conventions.
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3 Tutorial

NOTE: This tutorial is specific to CBECC-Res 2019.
This tutorial takes about an hour, but is time well spent!

USER TIP: A basic knowledge of the Standards is assumed as a foundation for using CBECC-Res. You
should know how compliance is determined (Section 1.3). Operating the program is only a small part
of a successful building simulation. As the documentation author, you are responsible for the
content of the compliance report produced by CBECC-Res and submitted to the enforcement agency
showing compliance with Title 24, Part 6. If errors are discovered late in the construction process,
the effects can be costly. The program will not prevent you from violating the Standards (e.g., an R-0
exterior wall may run, but is not legal in new construction).

This is a step-by-step tutorial for modeling a simple single-family residence in CBECC-Res 2019.2.0.
The tutorial will help you become familiar with how components are created.

The tutorial begins with a blank project. It is the only way to learn how the program works, where
items are located, and how connections are made (window types and the window entries). You will
likely never start with a blank project again. The example files included with the program are listed in
Section 2.2 and included in the CBECC-Res “Projects” directory. They can be used to either see how
to model complicated features or be used as an example of the correct way to model a project. You
can also use them as your starting point.

Not every input is discussed in this tutorial, but the user manual does include information about
every input. To find things in this manual, you can use control-F to search, the table of contents, or
the index. Additional information is also included in the 2019 Residential ACM Reference Manual,
which describes how the standard design is determined. These descriptions may provide insight to
your compliance results.

USER TIP: As you progress through the tutorial, look around the screens and fields to get an idea of
where features are located and how connections are made.

3.1 Simple House Example

The house pictured in Figure 3-1 has a 30 ft by 20 ft living area, 8-ft ceilings with an attic above, and
a slab-on-grade floor.
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Figure 3-1: Simple House Example (front facing south)

Figure 3-2: Opening screen / start with a blank project

=i Untitled - CBECC-Res 2019

File Edit Ruleset View Tools Help
o|wja] 4[=le] & @ 2|

Envelope ] Mechanical l

[T5) Press Alt+F to Open an Existing Project

1. Download and install the CBECC-Res program. (The program can be downloaded from the
CEC’s approved programs website - https://www.energy.ca.gov/programs-and-
topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency-2).

2. Start the program and choose “Start with a Blank Project” and click <OK>. See Figure 3-2.

3. Right click on the line with “Press Alt+F to open...,” choose create, and pick project. Change
Project 1 to “Simple House” and click <OK>. (This is your input file name, and you should give
thought to how you will name your projects.)

4. Select climate zone 10 (Riverside). (You can select any climate zone you like; however,
program defaults and your results may be different.)

3-2


https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency-2

2019 CBECC-Res User Manual

Tutorial

5. You are now seeing the Project tab of the building model data. The name “Simple House” is
in project name and is the default name for your input file. This would normally be a client’s
name/job number. Enter the address by tabbing (if you accidentally click OK, see the user tip

below #6):

5100 Wilson St.

Riverside, CA

92509

It displays CZ10 (Riverside) Representative city for zone 10

6. Click the Analysis tab to enter a run title. The run title appears on the CF1R in a prominent

place and can be used for general information or a compliance variable (e.g., w/ high

efficiency HVAC). We will enter “T24 Compliance.”

ok and are now here:

Envelope Mechanical

(= Project: "Simple House®
#--[3 Construction Assemblies:
[z 3 WindowTypes:

Simple House - T24 Compliance

Project | Analysis | EDR/PV | Battery | Notes | Building | Light

Project Mame: |Simple House

Building Address: | 5100 Wilson 5t

Double click on the top row (Project: ‘Simple House’ for this file) to get back to here:

USER TIP: To get back to the screens with Project, Analysis, Cool Vent tabs, because you clicked

8. Atthe bottom is the run scope, which we will keep as newly constructed.

USER TIP: If simulation speed is set to “quick” you will not get a valid CF1R or file for uploading.
Results use compressed time periods which can be used in early simulations to get a high-level

view of compliance results.

3-3




2019 CBECC-Res User Manual Tutorial

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Click on the Energy Design Rating/Photovoltaics (EDR/PV) tab. In the DC system size, enter 2
(and tab). This reveals several additional inputs. For now, we will leave them all as defaults.

Set PV Scaling to Standard Design PV. Once the standard design PV size is known, and as you
bring the building into compliance, you can set the scaling to allow you to enter a slightly
different size. Another feature on this screen is Reduced PV Requirement. This reveals the
various PV exceptions. Section 4.4 has information about these inputs.

Skip the next two tabs (Battery and Notes). Read more in Section 4.5 about batteries. Notes
appear on the CF1R before the signature page.

Pick Building and either leave the description blank or enter a brief description such as
“Single Family Residence.” Leave air leakage status and rate as defaults.

Quality insulation installation (Qll) is defaulted to “No.” Although not a mandatory
requirement the standard design for all single-family new construction includes Qll.

USER TIP: Help your clients learn about Qll if you set this to yes, as there are two HERS
inspections: (1) at the framing stage, and (2) at the insulation stage. If the project fails one of
the HERS inspections, and you must remove it, it can be extremely difficult to make up for
that credit after the fact.

Enter a front orientation as “180” (based on the north arrow in Figure 3-1). If this house was
in a subdivision, you would check perform multiple orientation analysis.

This is a single-family project; there is no accessory dwelling unit (keep the default no); and
enter 2 bedrooms.

We will be using natural gas. Do not check “has attached garage.” NOTE: For an existing input
file with a garage you need to remove, uncheck this box, then you can delete the garage
zone.

On the Appliances/DHW tab, when the building is more defined, you can specify if the
washer and dryer are in the house, or you can uncheck them if outside or in a garage zone.

Just to point it out, if a compact water heating distribution system is being modeled, this is
where that feature is set. See Chapter 9 for the inputs).

We will skip the ADU tab because there is no ADU.

On the IAQ tab, we will leave it as default. Once we enter the conditioned zone it will
determine the maximum vertical distance from the height of our zone and calculate the
minimum |IAQ ventilation rate accordingly.
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21. Cool Vent is where we model the whole house fan, but this cannot be set until the building is
more fully defined. Climate zones 8-14 include a whole house fan in the standard design and
not including this feature can have a big negative effect on cooling. Click <OK> to continue.

22. So that we do not lose our work, click on the save button (default name is Simple
House.ribd19) and pick save. The file is automatically saved in the projects folder. If you
select <File>, <Save As> you can name it something different or save it somewhere different.
Now that is named, saving is a one-step process of pressing save icon on the tool bar.

USER TIP: A word of caution about putting in a different location — people have been known
to lose files, so it is important that you remember where you saved your file.

3.1.2 Tips for Getting Around

This is a good point to cover some general information.

NOTE: At some point you are encouraged to read Chapter 1 if you are new to compliance,
Chapter 2 for using this program effectively, and Chapter 4 for more on fundamentals such as
project scope, PV, indoor air quality, and whole house fans. After that, as you use the
program you will want to search for and read the user manual for guidance on specific inputs,
there are helpful tips, websites, and resources for finding equipment efficiencies or cool roof
products. For the complex topic of additions, Chapter 10 covers the topic thoroughly.

e The project is named Simple House (the default name for the input file). This name appears at
the head of the project tree of the main CBECC-Res screen.

e To add components, on the parent component, right-click and choose <create>.

e To edit an existing component, either double click on the contents of the field to change the
information, or right click and pick <edit> or <rename>.

e If you need to edit or check a project component (address, climate zone, front orientation)
double click on “project” to bring up the Project tabs screen.

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances /DHW | ADU | 1AQ | Cool Vent | People | CSE Rpts |

Project Name: | Simple House
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e Dwelling unit types are used only for multifamily buildings.

3.13

Tutorial, Zone Data

Back to the tutorial . ..

1. With the cursor on Project: Simple House, right-click. From the drop-down menu hover on

<create> and choose <zone>. Change the name Zone 1 to “House” and click <OK>.

2. Atthe next dialog box, the zone type is already set to “Conditioned”. Enter “600” for the
floor area and “8” for the average ceiling height. Click <OK>.

3. Onthis screen (Zone Data), the number of stories in the zone is 1. “Bottom” is defining the

floor level above grade. Enter 0.67 for slab (a floor over a crawl space must be at least 2).

USER TIP: Zone data (number of stories and zone bottom) for a multistory building is
explained in Sections 5.1.1.5 and 5.1.1.8.

4. Next, we will add an HVAC system which currently shows —none -.

a.

Click the drop-down menu arrow at the HVAC System box and choose to <Create new
HVAC System>. Accept the default name by clicking <OK>.

At the HVAC System Type, pick from the drop-down menu “Other Heating and Cooling
System” and click <OK>. Or you could pick heat pump. RARELY used is Variable Outdoor
Air . ..” which is ONLY for a variable speed, central fan integrated (CFl) ventilation cooling
system.

When the HVAC System Data screen opens, define the system, starting with the Heating
Unit.

On Heating Unit pick from the down arrow <create new heating system>. Keep the
default name and click <OK>. The first one listed is a central furnace. So that you know
what is here, click on the down arrow to see all types available. We will pick
“CntrlFurnace” and click <OK>. We will keep 80% AFUE and click <OK>.

On Cooling Unit follow the same process — pick <create new cooling system>, keep the
default name (normally you will want to use a descriptive name such as Split 14, or No
Cooling). For the type, as with heating, there are many options (no cooling is at the very
top of the list). For now, we will select SplitAirCond and <OK>. The efficiencies are
minimum and the AC charge (refrigerant charge) is set to default based on the climate
zone. Because other HERS tests are already required, we will keep the AC charge, and for
the SEER we will keep it as 14.
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f. The EER field has default values based on the SEER. If the equipment has a higher EER,
check the “M Use this EER in compliance analysis” and enter a higher number. Values
higher than 14 SEER and 11.7 EER require HERS verification.

NOTE: At another time, read about multi-speed and zonally controlled equipment in Section
8.3.3. There are some situations where it is advisable to model less than 350 CFM/ton (it
incurs an energy penalty, but the exception is there for a reason).

g. Inthe Distribution field follow the same procedure— keep the default name, select ducts
located in attic and uncheck “keep the default values” (default values based on the
climate zone). Change the R-value to R-6. Click <OK>.

USER TIP: If the “use defaults” is unchecked other fields become available. For example,
specifying where the supply and return ducts are located, or low leakage air handler allows
specifying a lower leakage target than the default 5% duct leakage.

h. Next create the Fan data. Pick the only option available, which is a single speed fan and
click <OK>. The program defaults to the required W/CFM cooling value of “0.45.” If we
had specified a heat pump it would be 0.58. Click <OK>.

i. You are now back at the HVAC System Data tab. Beneath Heating unit, it shows the
central furnace with 80 AFUE, the Cooling shows 14 SEER, 11.7 EER. If there were two
identical systems, you could change the count to 2. Click <OK> to return to the Zone
Data.

USER TIP: Although we will not edit the HVAC system, to do so click on the Mechanical tab at
the CBECC-Res main screen. The Mechanical tab is where the libraries of HVAC, DHW, IAQ,
cool vent equipment resides.

#4 Simple House.ribd19 - CBECC-Res 2019
File Edit Ruleset View Tools Help

Dl & Bl & 0 ===k 2

Envelope Mechanical l

E| -;r;] HWAC System 1 (Other Heat/Cool)
; i B Heating System 1 (CntriFumnace)
MR Cooling System 1 (SplitAirCond)
‘ E Distribution System 1 (DuctsAttic)
i e HVAC Fan System 1 (Furnace Fan)

5. Next, we will define the domestic water heating (DHW System) by selecting “create new
DHW System.” Keep the default system name and click <OK>.
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b. For Water Heater(s) pick “create/import new Water Heater”. Keep the default name.
Keep the heater type as gas, select tank type “consumer instantaneous (UEF)”. You may
have seen the Uniform Energy Factor (UEF) change to the default 0.81, which we will
keep for now. We will not check that there is a mini tank given the size of this house. Click
<OK>. Keep the count as 1 and click <OK> again.

c. Back on the zone data tab, everything needed is complete. DHW System 2 can remain as
none. Click <OK>.

NOTE: It is important to develop a good habit of creating short descriptive names.

3.14
1.

Tutorial, Surfaces

Add components from the top of the house down beginning with a 600 square foot ceiling.
With your cursor on House, right click and choose <create> and then “Ceiling (below attic)”
about 1/3 of the way down (the list is not alphabetical).

Change the name to “Ceiling” and click <OK>.

Follow the prompts — the area is 600 square feet. Pick create a new construction assembly.
Change the name to “Ceiling R38” and click <OK>.

Ceiling R38 has the construction type of wood framed ceiling. In the Cavity Path column of
Cavity / Frame pick R38. Because this is ceiling insulation, we do not need to pick one of the
compressed values. For the Frame Path pick 2x4 @ 24 in. O.C. The checkboxes for non-
standard spray foam or raised heel truss are not applicable.

Watch the screens as you click <OK> three times so you see the connection of the
construction assembly, to the ceiling, to the zone. Now you are back to the main screen.

When we created the ceiling, the program created an attic zone with 600 square feet.
Double click on the attic zone. Change the roof rise from 5 to 3 to match the plans. Keep the
conditioning as ventilated. NOTE: The area of the zone is derived from the ceiling area.

The construction is a default asphalt shingle roof. We need to change this. Climate Zone 10
includes below roof deck insulation in the standard design, if we do not change to a better
construction the project will likely not comply (see User Tip in Section 5.4.1 for more about
the importance of roof deck insulation). Pick create new object. We will try R13 (it is less than
the standard design but still very beneficial). Name it “Roof R13 below deck.” Copy data from
“Asphalt...” and click <OK>.

Change the details to include R13 in the Cavity/Frame row. Do not check radiant barrier (RB).
(NOTE: While RB affects compliance, the location of the roof deck insulation makes it much
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less effective. Change the roof to tile with an air gap by changing Roofing Type to “steep
slope...” and pick 10 PSF (RoofTileAirGap). Click <OK>.

9. A cool roof is “standard” for this zone. Change Solar Reflectance from 0.1 to 0.2. Keep the IR
Emittance as 0.85 (these two values, 0.2/0.85, are the defaults for cool roof) and click <OK>.

10. To create exterior walls, move the cursor to House (600 ft?).

a.

Right-click and choose <create> and then pick <exterior wall>. Change the Exterior Wall
Name to “Front” and click <OK>.

Enter a gross area of 240 square feet of wall area, and for the construction assembly
create a new construction. Call it R19 + R5 Wall and click <OK>. For Cavity, pick R-19 in 5-
1/2 in cavity, and for framing change it to 2x6 @ 16 in. O.C., select sheathing insulation of
R-5 and an exterior finish of synthetic stucco (this is the appropriate method for modeling
1-coat stucco). NOTE about sheathing: Either whole R-values are selected, or you can
“specify R-value” and to enter a value such as 4.8. Before proceeding, notice that the U-
factor is 0.051 (standard design walls have a 0.048 U-factor) meaning there will be is a
slight energy penalty for the walls. Click <OK> twice.

Leave the wall Tilt as 90 (this is not orientation; walls are 90 degrees unless they are not
vertical).

Change the Orientation to front. This value is the plan orientation. Resist the urge to use
numbers for the plan orientation for anything other than angle walls. Read Section 7.1 for
more on plan azimuth versus orientation. Click <OK>.

Move to the House row and repeat steps a. through d. three more times for a “Left,”
“Back” and “Right” wall with the gross wall area of 160 for left and right walls, 240 for
back wall) and orientation (<Left>, <Back> or <Right>).

USER TIP: When creating anything, the program has a <Copy Data From> feature. It is a
time saver. For the right wall, copy the left wall and the only thing you need to change is
orientation. For the back wall copy the front wall and change the orientation.

11. Before creating any windows, first set up the Window Types library. Move to window types

row, right-click and pick create and window type. Name the window “Oper” (for your use

only, it does not appear on the CF1R) and click <OK>.

Leave everything as is or blank except for U-factor and Solar Heat Gain Coefficient (SHGC).
Our client wants to see if 0.32 U-factor and 0.25 SHGC windows (2016 standards values) will
work. Type in the values (for future reference, do this even if accepting the default values)
0.32 U-factor and 0.25 SHGC.
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12.

13.

14.

USER TIP: The process for using window types is described in Section 6.13. It allows updating
all window efficiencies in 2-3 steps rather than editing every window entry individually.
Typing in the values for U-factor and SHGC changes them from blue to red, which confirms it
is done correctly. The window type name is for your use only, it does not appear on the CF1R.

Move the cursor to Window Types, right-click and create a window type naming it “Door”
(for sliding glass or French doors). Click <OK> and enter 0.31 and 0.25 for U-factor and SHGC
values.

Move up to the “House” zone and enter the building’s doors, windows, and doors with glass.
Move the cursor to the front wall. Right click on the Front, choose <create> and then click on
<InputDoor> for opaque doors (doors with > 25% glass are treated as windows).

Follow the prompts, naming it Entry, it has 20 square feet, and we will keep the new default
U-factor which is 0.20. Click <OK> to return to the main screen.

Now move to Left, right-click, <create> a window.

a. Name it L1 and click <OK>.

b. The next dialog box asks you to choose between window dimensions and overall window
area. Choose window dimension so an overhang can be modeled and click <OK>.

c. Select the window type “Oper” we created. Move down to width and enter 6. For height
enter 4 (the area is calculated). Change the multiplier to 2. It captured the U-factor and
SHGC from the window type. NOTE: The total is for one window, the CF1R will reflect 48
ft? total.

. To add an overhang, click on the Window Overhang tab at the top of the screen. You will

see an illustration of the inputs. Enter a Depth of 2.5 feet, a Dist Up of 1 foot, and an
Extends Left and Extends Right of 3 feet each. Leave the Flap Height as 0. Complete the
overhang by clicking <OK>.

USER TIP: Save space on the CF1R by unchecking the model fins and/or overhangs when there

are no overhangs. Otherwise, when checked, an entire row with Os shows on the form.
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15.

16.

17.

3.15

Right click on Back to <create> a window.
a. Name it B1, pick copy data from L1, and click <OK>.

b. Change the window width to 3 and height 3 and keep the multiplier of 2 because we will
model identical overhangs for the two windows. Click on the overhang tab and change
Extends Left and Extends Right values to 4 feet. If the overhangs were different, you
would enter the windows individually.

c. Putthe cursor on the back wall, right-click to create another window, naming it B2 SGD,
copy window B1. Change window type to “Door” from library (notice that it picked up
the 0.31 and 0.25 efficiencies). Change the width to 6 and a height of 6.67. Change the
multiplier to 1. Click on the Overhang tab and change the overhang to a left distance of
3 and a right distance of 10.

Finally, right-click on Right wall using the same method to create a window. Name it R1. Copy
data from the B1, changing the window width to 4 feet and height to 5 feet and a multiplier
of 1. On the Overhang tab change Extends Left and Extends Right values to 5 feet each. All
other data remain the same. Click <OK>.

Next move the cursor back up to “House (600 ft2).” Right-click and choose <create> and then
pick <Slab on Grade>, keeping the default name. Enter an area of 600 square feet, a floor
elevation of 0.67 (the level of the surface of the floor above grade) and a perimeter of 100
(length of the four sides exposed to the exterior). (If there was a garage, the edge includes
only the lengths adjacent to the exterior.) Keep the surface set to default 80% covered, 20%
exposed. Click <OK>.

Tutorial, Running Analysis

To perform an analysis, save your input file using the Save shortcut key, and the Perform
Analysis shortcut key. Confirm that our PV size is “standard design.” CBECC will perform the
simulation of the current model, which takes 2 minutes or less.

File Edit__Buleset View Tools He

E DICCEEEC ek

When the analysis is complete, you can either “view the compliance report” (CF1R), or press

continue to see only the compliance summary. These are the results with the new EDR
information.
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Figure 3-3: Compliance Summary

Compliance Summary | CO2 Emissions | Energy Design Rating | Energy Use Details

Energy Design Ratings: Compliance Margins:

Efficiency’  Total® Efficiency’  Total
(EDR) (EDR) (EDR) (EDR)
Standard Design 551 26.3
Proposed Design b5 4 26.7 -0.3 -0.4

USER TIP: Energy use details provide useful information for determining why the project does
not comply. Although with EDR compliance required it does tell the whole picture. What it
does show is standard design values. Where is it most out of compliance? Which is the
biggest contributor to the energy use of the building? Use that to figure out where there are
opportunities for improvement.

3. Cooling is the largest contributor to the energy use with water heating second with +32.
What does that mean? With only a 0.80 margin for cooling and 0.00 for water heating, those
are good candidates for improvements.

Figure 3-4: Energy Use Details

Compliance Summary | CO2 Emissions ] Energy Design Rating ~ Energy Use Details l CO2 Details

Standard Standard Standard Proposed Proposed Proposed Compliance
Design Design Design Design Design Design Margin

End Use Site (kWh)  Site (therms)  (KTDV/ft®yr) Site (kWh)  Site (therms)  (KTDV/ft2-yr) (KTDV/ft2-yr)
Space Heating 4 6.5 2.56 8 125 4.89 -2.33
Space Cooling 439 50.52 401 4972 0.80
I1AQ Ventilation 88 3.91 88 39 0.00
\Water Heating T 87.5 3273 [ 87.5 3273 0.00
Self Util/Flexibility Credit 0.00 0.00
Compliance Total 89.72 91.25 -1.53

4. But to make this tutorial as useful as possible, we will try trading off some simple features.

5. Click on the Mechanical tab and double click on the Heating or Cooling System to change the
efficiencies. Change the heating system AFUE to 92 (not 0.92).

USER TIP: We did not change anything but the efficiency, so that is all there is to it. If the
heating system was named Furnace 80, we would also need to change the name, but HVAC
System 1 is already assigned to the house on the zone data tab, so we do not need to do
anything else.
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6. Click on the envelope tab and we will change the windows to model the new minimum
efficiencies. This will let you see how this feature works when set up properly.

7. Click on window types, double click on “Oper” and change the U-factor to 0.30 and SHGC to
0.23. Click <OK>. Make the same change to “Door” (0.30 and 0.23).

8. To verify they were entered correctly, double-click on widow L1, and make sure the windows
show 0.30 U-factor and 0.23 SHGC. That is how you can change window efficiencies in an
entire house in 2-3 steps. Click <OK>.

9. Click on the Cool Vent tab to add a whole house fan. From the Cooling Ventilation selection,
pick “default prescriptive whole house fan.” We will check HERS Cool Vent Verification to get
full credit for the fan.

10. Click on the analysis tool, first it will ask us to confirm the PV option is standard design, next
it will tell us that it needs to save the file before running. Click <OK>.

NOTE: We could have saved the file first, so it is your choice if you view this as a time-saver or
not. As long as we did not intend to change the file name, it saves a step.

File Edit PRuleset View Toocls Help

Djd %@ 5| 0] =]zl 2

11. While waiting for the file to run, a tip. Have you ever been stuck at 84% and wondered what
is holding things up? When the CF1R is open, your file will not complete until you close the
PDF and pick “retry”:

.| BEMProc Message =

y P \ The PDF file 'C:\Users\DeeAnne\Downloads\Simple House - CFLRPRFOLE-
\ ' BEES.pdf' is opened in another application. This file must be closed in that
application before an updated file can be written.

Select 'Retry’ to update the file (once the file is closed), or
‘Abort’ to abort the compliance report generation.

| Retry | | Abort

12. The results show that the project complies and need 1.97 kWdc of PV:
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Compliance Summary I CO2 Emissions Energy Design Rating Energy Use Details C02 Details ]

Energy Design Ratings: Compliance Margins:
Efficiency'  Total Efficiency'  Total
(EDR) (EDR) (EDR) (EDR)
Standard Design B51 26.3
Proposed Design f4.8 26.0 0.3 0.3

Result*: | COMPLIES

! Efficiency measures include improvements like a better building envelope and more efficient equipment
2 Total EDR includes efficiency, photovoltaics and batteries
# Building complies when all efficiency and total margins are greater than or equal to zero

Standard Design PV Capacity: 1.97 kWdc

Proposed PV kWh output exceeds proposed electricity use by 2% which may violate NEM rules. Contact local utility.
PV System resized to 1.97 kMWdc (a factor of 0.985) to achieve "Standard Design PV PV scaling

(Results may vary)

13. Your CF1R likely tells you (via watermark) that the project needs to be registered. Every new
construction project requires HERS verification and thus registration with a HERS provider.
Chapter 1, Sections 1.7.4 and 1.7.5, cover how to find the generate and find the file. Beyond
that you need to pick a HERS provider and learn their process.

14. If the watermark shows something else, such as not useable for compliance, see Section 1.7.

3.1.6  Tutorial, Conclusion

1 Although this tutorial started with a blank project, most people use the example files that come
with the program. Section 2.2 has the list of files that are in your project folder. Many
demonstrate how to model a specific feature. They also serve the function of providing a
skeleton for a house or addition.

2 Help with error messages is documented in Section 2.11.

3  Registering projects is documented in Section 1.8.1.
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4  Please read Section 7.1 to know how to enter angled surfaces. If 8060 is “back” what is the wall
orientation for the 2060 windows? Hint you do not need a site plan to correctly enter these
walls and windows.
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4 Project

4.1 General Information

It is often best to start with an existing input file for a similar project, which will have the structure of
the building set up (example files included are listed in Section 2.2). Be sure to note the climate zone
because the sample file may have features that are not appropriate for a mild or cold climate.
Because new sample files are made when program improvements are made or errors corrected, use
the newest files available. Other alternatives available to you are to start with a blank project as
demonstrated during the tutorial, or to use an existing input file.

NOTE: To access information on the Analysis or Building tabs (address, front orientation, or number
of bedrooms), double-click on the top row (“Project: . ..”) from either the Envelope or Mechanical
tab.

4.2 Project Information

Double-click on the project row to access the tabs illustrated in Figure 4-1.

Figure 4-1: Project Information

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances /DHW | ADU | 1AQ | Cool Vent | People | CSE Rpts |

Project Name: | 1 Story Example PV+Battery

Building Address: | 1516 Ninth St

City, State: | Sacramento, CA
Zip Code: 95814
Climate Zone: |CZ12 (Sacramento) j

NOTE: To assist with wrapping when columns are narrow, use short names and include spaces (for
windows, walls, HVAC systems names).

In addition to the project name, there is one additional field available for unique information about
the project on the CF1R. Figure 4-2 identifies these inputs and where they appear on the CF1R:



2019 CBECC-Res User Manual Project

Figure 4-2: CF1R Descriptions

CERTIFICATE OF COMPLIANCE

Project Name: Project Name Calculation Date/Time: 2019-11-04T
Caleulation Description: Analysis Run Title Input File Name: Training 1.ribd19
GENERAL INFORMATION

01 Project Name | Project Name

02 Run Title | Analysis Run Title

03 Project Location | 1516 Ninth 5t

04 City | Sacramento, CA 05 Standar

06 Zip code | 95814 07 Softw:

The project name is user-defined field that appears as the first piece of general information on the
CF1R.

4.2.1.2 Building Address

Enter a building address, assessor’s parcel number (APN), or legal description to identify the location
of the proposed building project.

4.2.1.3 City, State

Enter the city or town in which the proposed building is located.

4.2.1.4 Zip Code

The zip code used to establish the correct climate zone.

4.2.1.5 Climate Zone

Use online resources to find the climate zone for the project zip code.

4.3 Analysis

The inputs for this screen will vary slightly if the project scope is any type of addition.
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Figure 4-3: Analysis Information

Run Title: | 1 Story Example Rev 3 Generate Report(s):  PDF  |» Full (XML)
Analysis Type: |F'r0posed and Standard j Simulation Speed Option: |Compliance -
Standards Ver.: |Cnmpliance 2020 j

Analysis Report: |E|L|ilc|ing Summary (csv) j

Run Scope: |Newl3.r Constructed j

[~ Addition Alene project

¥ Project construction includes a kitchen

Run title is a user-defined field for useful project information that appears in a prominent location
on the CF1R.

4.3.2  Analysis Type

The two types of analysis are proposed and standard design (typical for compliance) and proposed
only.

4.3.3 Standards Version

Default Compliance 2020.

4.3.4 Generate Report PDF (the CF1R)

To generate a PDF of the Certificate of Compliance (CF1R) at the end of the analysis, check the PDF
box. The PDF automatically generated when this box is checked will have a watermark identifying
that the CF1R is not registered (if an addition does not require any HERS verified measures, there is
no watermark). The watermark changes to the HERS provider’s watermark once the project is
registered (Section 1.8).

Once the CF1R has a registration number and a HERS provider watermark it can be printed and
submitted to the building department to obtain a building permit.

NOTE: If the CF1R has a watermark stating that it is not useable for compliance, this is an indication
of one of several situations:

(1) The project does not comply,
(2) The compliance was run using the quick simulation speed option,
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(3) The CF1R was generated via the tools option “Generate Draft T-24 Compliance Report”
rather than as part of the compliance run (as explained in the frequently asked questions,
this is a security feature),

(4) Your project includes a feature that is not yet approved for compliance (this may require
technical support help to identify because it means we made a mistake - send the *.ribd19
file to cbecc.res@energy.ca.gov), or

(5) The software is out of date.

If the CF1R does not open at the end of a compliance run, the PDF file can be found in the CBECC-Res
2019 projects folder with the same name as the input file.

4.3.5 Full (XML) (the HERS Upload File

Check this box to produce the XML file that gets uploaded to a HERS provider data registry. The file is
generated during the simulation. The file is located in the CBECC-Res 2019 Projects folder named:

<input file name> - CFIRPRFO1E.xml

Although XML files are easily modified, the HERS providers have in place security measures to reject
files that are modified. You can read more about this in the Frequently Asked uQestions.

4.3.6 Simulation Speed Option

Options include Compliance and Quick. Quick allows results approximately 40 percent faster. Results
are typically within 5% accuracy of the more detailed and lengthy Compliance simulation. To obtain
a CF1R that can be registered, results must be from a simulation run in Compliance mode.

4.3.7 CAHP Program - (not currently available)

Options currently include CAHP Single Family only. Additional details are specified on the CAHP tab.

4.3.8 Analysis Report

The default report type is Building Summary (csv).

4.3.9 Run Scope

The two types of projects are Newly Constructed (which includes an addition alone) and Addition
and/or Alteration. Select addition and/or alteration only if modeling the existing building. Otherwise
select Newly Constructed and check Addition Alone.

NOTE: If you have determined (based on information in Chapter 10 or other documentation), that an
accessory dwelling unit (ADU) must comply as newly constructed rather than as an addition, do not
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identify it as an ADU on the building tab. The ADU options were designed to address the unique IAQ
requirements for additions that are classified as a “dwelling unit.”

You must also provide information that affects mandatory indoor air quality requirements (Figure
4-4). The requirement to specify the existing and new floor areas affects internal gains and (if an
addition exceeds 1,000 ft?) indoor air quality requirements.

Figure 4-4: Run Scope, Addition Alone

Analysis Report: |ElL|iIt|ing Summary (csv) j

Run Scope: |NEW|}' Constructed j Existing Area (excl. new addition}:m ft2
v Addition Alone project Addition Area (excl. existing): ’W ft2
[ Project construction includes a kitchen Total Area: 2,015 ft2

Addition/Alteration

Analysis Report: |E|L|i|t|ing Summary {csv) j

Run Scope: |A|:I|:Iitinn and/or Alteration j

[ Project construction includes a kitchen

4.3.10 Project Includes Kitchen

This checkbox is available for all projects. It triggers the new HERS verification requirement for
kitchen range hoods to meet mandatory requirements for airflow and sound (Standards,
§150.0(0)2B).

For addition/alteration projects, if there is no kitchen in the scope of the project, leave this box
unchecked.

4.3.11 Existing Area

This is the conditioned floor area of the existing building. This area is used primarily for determining
the correct indoor air quality requirements if any apply.

4.3.12 Addition Area

This is the conditioned floor area of the addition used to determine if indoor air quality requirements
apply.

NOTE: If the zone data for the addition zone is defined, you can right-click and pick restore default.
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4.4 Energy Design Rating and PV System Credit

Newly constructed buildings must comply with two EDR scores: (1) efficiency EDR, and (2) total EDR.
For background information on this credit (installation criteria resources, Certificates of Installation)
see Section 1.3.8.

USER TIP: To move through the fields on this screen, tab rather than selecting enter.

NOTES on PV/battery: Until a solar professional is providing input on the PV system designed for the
construction project, most of the assumptions used for compliance are going to be guesses. Your
best choice for PV scaling is “standard design.” (Once you know what that value is you can tweak it
up or down.)

USER TIP: Until you specify a battery and check “self-utilization credit” (not a recommendation, just
a fact to know) the PV has no effect on the efficiency EDR. Only the total EDR score improves with
additional PV capacity. If your efficiency EDR is negative, and there is no self-utilization credit, you
need to keep improving the building.

Exceptions/reduced PV requirement can be tricky. If the 2- or 3-story building only has enough room
for 2.1 kWdc of PV, that becomes your standard design.

Figure 4-5: EDR/PV
Project | Analysis EDR/PV l Battery ] Notes ] Building ] Appliances / DHW ] ADU ] 1AQ ] Cool Vent ] People ] CSE Rpts ]

™ Use Community Solar

™ Specify Target Energy Design Rating [v Reduced PV Requirement 21 KW Min: 2.1 kW
Target EDR not available with Reduced PV Requirement

Exception: |[3] 2 habitable stories - smaller of solar access and home area—sz

EXCEPTION 3 to Section 150.1(c)14: In all climate zones, for
dwelling units with two habitable stories, the PV size shall be the
smaller of a size that can be accommodated by the solar access

Photovoltaic System(s): Inputs: |Detailed - requirements of the solar ready zone specified in Section 110.10 or a
PV size required by the Equa!:ion 150.1-C, but no less than 1.0 Watt
PV System Scaling: |51andarf| Design PV j DC per square foot of conditioned floor area.
DC Sys Module Level Solar  Inverter Azimuth  Tilt Array Angle / Tilt:
Size (kW) Module Type  Array Type Power Electronics Acc.(%) Eff.(%) CFI (deg) Input (deg) (xin12)
| 3 |Standard j |Fixed (open rackj | none - j | 98 | 96 |n.-"a j | 170 |deg j | 22.61 | 5
0

The PV credit uses calculations based on PVWatts. If information beyond that found here or in the
Residential ACM Reference Manual is needed, consult PVWatts technical documentation.

44.1 Use Community Solar

The CEC approved the community solar projected for the Sacramento Municipal Utility District
(SMUD) service territory. This project is the Neighborhood SolarShares (NSS) program. By checking
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this option, and confirming it is in an appropriate climate zone, the required PV is automatically
calculated using the NSS program’s site PV characteristics to size the required PV system for the
building.

Figure 4-6: Community Solar in Applicable Climate Zones

Project | Analysis EDR/PV l Elaﬂery] Motes l Building l Appliances.FDHW] ADU ] 1AQ ] Cool Vent ] People ] CSE Rpts ]

¥ Use Community Solar  Project: |SI"-’IUD Meighborhood SolarShares - Wildflower j SMUD Meighborhood SolarShares information

v This project is located within the Community Solar provider's territory to the best of my knowledge

Until other community solar programs are approved, the option to use community solar is not
available to those outside of SMUD territory.

Figure 4-7: Community Solar not Available

Project ] Analysis EDR/PV ] Battery ] Motes ] Building ] Appliances / DHW l ADU ] 14Q ] Cool Vent l People l CSE Rpts ]

[ Use Community Solar  (no Community Solar projects available in climate zone 9)

[~ Specify Target Energy Design Rating [ Reduced PV Requirement

4.4.2 Specify Target Energy Design Rating

You can specify a target EDR score, which requires multiple runs and lengthens the analysis time (as
indicated on the screen). Valid numbers are 0 and above. Not available if selecting one of the PV
system exceptions.

4.4.3 Reduced PV Requirement

Checking this box activates the exceptions, most of which are based on prescriptive exceptions in
Section 150.1(c)14. Some may result in a reduced PV requirement. Other than AB 178, these are
summaries only and you need to refer to the Energy Code for the full requirements of the exception.

1. Limited solar access due to shading from adjacent permanent manmade or natural barriers.
In climate zone 15, if solar access is limited, enter the value that can be accommodated, but
no less than 1.5 kWdc per square foot.

3. Inall climate zones for two-story dwelling units. The required PV size may be smaller than the
roof area allows (no less than 1 kWdc).

4. In all climate zones for three-story dwelling units. The required PV size may be smaller than
the roof area allows (no less than 0.8 kWdc).

5. Plans approved prior to 01/01/2020.

6. AB 178 is an exception to PV for buildings damaged or destroyed in a declared emergency
area. The repaired or rebuilt building is only required to meet the PV requirements in effect
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7.

4.4.4

when it was originally constructed. The criteria for meeting this exemption is the emergency
declaration was made prior to 01/01/2020 and one of four income or insurance
requirements (confirmed by the enforcement agency) is met:

A. Income of the owner of the building is at or below the median income for the county in
which the residential building is located, as determined by Department of Housing and
Community Development state income limits.

B. Construction does not exceed the square footage of the damaged property.

C. New construction is located on the site of the damaged home.

D. Owner of the building did not have code upgrade insurance at the time the damage
occurred.

Section 10-109(k) determination: No PV is required for jurisdictions with an CEC approved
10-109(k) determination. Current approved jurisdictions include the Trinity Public Utility
District and the City of Needles.

Excessive snow load: No PV is required for building sites where the design snow load exceeds
the PV system rating and are unable to comply with the California Building Code and
California Residential Code snow load structural requirements (Title 24, Part 1, section 1-
313).

Photovoltaic System(s)

Inputs options include Simplified or Detailed.

4.4.5

PV System Scaling

Options available are:

User specified size: Models the specified PV size. As explained earlier, the 2019 Residential
ACM Reference Manual limits the size of PV systems to approximately the amount of PV
needed to meet the building’s electric needs (excluding heating and water heating). Setting
this value does not mean you will get credit for that value. See User tip below.

Standard Design PV: The software will automatically scale the PV size to meet the standard
design PV size, disregarding the input system size.

[Research mode only] Maximum PV for compliance credit: This option will automatically scale
the PV size to the maximum Total EDR credit based on the proposed design, regardless of the
input system size. For buildings without a battery storage system, the maximum credit is
equal to the PV kWh output that matches the annual kWh load of the building. For buildings
with a battery storage system, the maximum credit is 1.6 times the annual kWh load of the
building. However, when PV kWh output exceeds the annual electricity use, it may violate
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Net Energy Metering (NEM) rules and the homeowner/builder should contact the local utility
before checking this option.

e [Research mode only] Specify PV System Scaling: This option will model the input PV system
size with any value for scaling from 1 (no battery) to 1.6 (if a battery is modeled).

USER TIP: Check the CF1R carefully. You may believe you are modeling a certain size system, but
CBECC applies limits set out in the Residential ACM Reference Manual. For example, you could put in
20, but because you cannot build an inefficient building and make up for it with PV, you are only
receiving the benefit of 2.8 kWdc. Or with a battery modeled, your total EDR might be very large
with very little benefit to the efficiency EDR (for example efficiency EDR margin = 0.9, total EDR
margin = 26.3) in which case you could reduce the PV size. To determine the PV size being simulated,
check two areas on the CF1R:

1. The notes below the under the Energy Design Rating results; and

RESULT: * COMPLIES

1: Efficiency EDR includes improvements to the building envelope and more efficiant equipment
2: Total EOR includes efficiency and demand response measures such as photovoltaic (PV) systems and batteries
3: Building complies when efficiency and total compliance margins are greater than or equal fo zerg

. Standard Design PV Capacity: 2.83 kWdc

2. Required PV System.

REQUIRED PV SYSTEMS - SIMPLIFIED
0 02 0z 04 05 06 o7
bc E?,'kﬁjr:}mze Exception Module Type Array Type Power Electronics CH A:;gg;]t h
3 NA Standard Fixed none false 180

Figure 4-8: PV Array Inputs

DC Sys Module Level Solar  Inverter Azimuth  Tilt Array Angle [ Tilt:
Size (kW) Module Type Array Type Power Electronics Acc.(%) Eff(%) CFl (deg) Input (deg) (xin12)
| 3 |Standard j |Fixed (open rackj | none - j | 98 | 96 |n.f'a j | 180 |deg j | 2261 | 5

4.4.6 DC System Size (kW)

Enter the PV system size in kWdc.
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4.4.7 Module Type

Select the most appropriate option based on information on the module data sheet:

e Standard is a typical poly- or mono-crystalline silicon module, with efficiencies of 14-17
percent.

e Premium is appropriate for modeling high efficiency (approximately 18-20 percent)
monocrystalline silicon modules that have anti-reflective coatings and lower temperature
coefficients.

e Thin film assumes a low efficiency (about 11 percent), and a significantly lower temperature
coefficient which is representative of most installed thin film modules.

4.4.8 Array Type

Options are Fixed (open rack), Tracking (one axis), and Tracking (two axis).

4.4.9 Solar Access (%)

This input is to account for the effect of shading on the building’s PV system effectiveness. For
example, shading from adjacent buildings, chimneys, or other permanent obstructions may mean
the output is only 97 percent effective. Horizon shading is already accounted for in the standard
design. This value is confirmed during installation by an approved third-party PV sizing/shading tool
(see JA11.4a). This input has a significant effect on the total EDR score.

4.4.10 California Flexible Installation (CFl)

When California Flexible Installation (CFI1 or CFI2) is selected (more fully described in Section 4.4.2),
inputs are simplified, with no requirement to include the specific orientation, tilt and shading
conditions (typically an option for subdivision builders). When CFl is selected, the performance of
the PV system is based on an average orientation and tilt.

e CFI1 allows the PV installation anywhere from 150 to 270 degrees.
e CFI2 allows the PV installation anywhere from 105 to 300 degrees.

When performance of the PV system is based on CFIl, the HERS rater will verify that the modules are
installed with an azimuth and tilt within the acceptable ranges. Additionally, each system on each
site must meet the “minimal shading” criterion.

4.4.10.1 CFi1

With CFI1 selected, the performance is based on a PV system installed with an azimuth of 170° on a
5:12 roof pitch. Installation ranges allowed are from 150° to 270° on a roof with a pitch from 0:12 to
7:12)
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4.4.10.2 CFI2

With CFI2 selected, the performance of the proposed system is derated by approximately 10
percent, with Installation ranges allowed are from 105° to 300° on a roof with a pitch from 0:12 to
7:12)

4.4.10.3 Minimal Shading

The “minimal shading” criterion is that no obstruction is closer than a distance (“D”) of twice the
height (“H”) it extends above the PV modules (see Figure 4-9 for a depiction of “H” and “D”). As the
figure illustrates, the distance “D” must be at least two times greater than the distance “H.” Any
obstruction that projects above any portion of the PV array must meet this criterion for the PV array
to be considered minimally shaded.

Obstructions that are subject to this criterion include any:

1. Vent, chimney, architectural feature, mechanical equipment, or other obstruction that
projects above the roof of the residential building with the installed solar system,

2. Part of the neighboring terrain that projects above the roof of the residential building,
Tree that is mature at the time of installation of the solar system or any tree that is planted
or planned to be planted as part of the landscaping for the residential building (the expected
performance must be based on the expected mature height of any tree planted or planned to
be planted as part of the landscaping for the residential building),

4. Existing or planned residential building or other structure neighboring the residential building
with the solar system, and

5. Telephone or other utility pole that is closer than thirty feet from the nearest point of the
array.

Figure 4-9: Minimal Shading Criterion
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4.4.11 Azimuth (deg)

For a fixed array, the azimuth angle is the angle clockwise from true north describing the direction
that the array faces. An azimuth angle of 180 degrees is for a south-facing array, and an azimuth
angle of zero degrees is for a north-facing array.

For an array with one-axis tracking, the azimuth angle is the angle clockwise from true north of the
axis of rotation. The azimuth angle does not apply to arrays with two-axis tracking.

4.4.12 Tilt Input

Select the input type as either degrees or pitch (x in 12). When pitch is selected as the input, CBECC-
Res determines the degrees (for example, a 4:12 pitch roof has an 18.43-degree angle).

4.4.13 Array Angle/Tilt

The tilt angle is the angle from horizontal of the photovoltaic modules in the array. For a fixed array,
the tilt angle is the angle from horizontal of the array where 0 degrees = horizontal and 90 degrees =
vertical. For arrays with one-axis tracking, the tilt is the angle from horizontal of the tracking axis.
The tilt angle is ignored for arrays with two-axis tracking.

4.5 Battery Storage and NEM

Battery requirements are a powerful compliance option but get to know the requirements you are
specifying. Reference Appendices, Joint Appendix 12 (Qualification Requirements for Battery Storage
System) is a good place to start. Also, consider providing your client with a copy of the CF2R-PVB-02
— Battery storage form, https://www.energy.ca.gov/programs-and-topics/programs/building-

energy-efficiency-standards/2019-building-energy-efficiency

Once a battery capacity is entered, press tab to reveal additional inputs.

Net Energy Metering (NEM) sets rules for compensating PV generated electricity. NEM sizing rules
limit the PV to a size equal to the site annual kWh. Compensation varies by (1) behind the meter self-
utilized kWh, (2) hourly exports, and (3) net annual surplus. In most cases, PV generation is capped
at 1.6 times the proposed design electric use (meaning the home cannot become a mini solar power
plant). For more detail, see the Residential ACM Reference Manual.
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Figure 4-10: Battery Inputs

Project | Analysis | EDR/PV  Battery | Notes | Building | Appliances /DHW | ADU | 1aQ | Cool Vent | People | CSE Rpts |

Total Rated

Battery Capacity- ,75 KWh PV generation will be capped @ 1.6 x proposed design electric use
[~ Allow Excess PV Generation EDR Credit for above code programs

[~ Take the Self Utilization Credit

Control: |Basic j

Charging Discharging
Eficiency: | 0.95 | 0.95
Rate: | 178571 kW | 178571 kw

The battery model doesn't currently include extra energy consumption for
cooling the battery during charging in environments above 77°F or to keep
the battery from freezing in winter if outdoors.

4.5.1 Total Rated Battery Capacity

Batteries must comply with Appendix JA12, Qualification Requirements for Battery Storage System
in the Residential ACM Reference Manual Appendices. Approved battery storage systems are listed
on the CEC’s website on the Solar Equipment List webpage at

https://solarequipment.energy.ca.gov/Home/BatteryList.

The software EDR credit for a battery storage system coupled with a PV array requires a 5 kWh
storage capacity or larger. For Energy Code compliance this credit has no impact on energy efficiency
components (this means the effects of a larger PV size will likely not change the energy use
summary). The reason this cannot be stated more definitively is because including a battery storage
system allows downsizing of the PV system, in which case there could be a slight effect.

PV generation is capped at 1.6 times the proposed design electric use to meet Net Energy Metering
(NEM) rules. The user can check box to allow credit for above code programs.

4.5.2 Allow Excess PV Generation EDR Credit for above code programs

PV generation is capped due to something known as NEM limits (see above). NEM sets the rules for
compensating excess PV generated by residential customers. By including battery storage, it is
possible to increase the EDR credit for PV generation.

4.5.3 Take self-utilization credit

Checking this box allows any excess credit from battery storage to be applied to the efficiency EDR
(increases run time).
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4.5.4 Control

e Basic. The default basic control is a simple control strategy that provides a modest EDR
credit. This option assumes batteries are charged anytime PV generation is greater than the
house load, and batteries are discharged when load exceeds generation. This control strategy
does not allow the batteries to discharge into the grid.

e Time of use [TOU]. The battery storage system begins discharging during the highest priced
TOU hours of the day.

e Advanced DR Control. To qualify for the advanced demand response (DR) control, the
battery storage control must meet the DR control requirements specified in Section
110.12(a). The battery storage system also has the ability to change the charging and
discharging periods in response to signals from the local utility or a third-party aggregator.
This option allows discharging directly to the grid.

4.5.5 Efficiency

Charging and discharging efficiency values from manufacturer’s data (or default values).

4.5.6 Rate

Charging and discharging rate (in kW) from manufacturer’s data (or default values).

4.6 Notes

Include any project notes to appear on the Certificate of Compliance (CF1R). Information will appear
prior to the signature page. The maximum space available is 10 lines. The font size allows for about
155-160 characters per row. To paste text from another document, use Control-V.

The project remarks field is for the program user. Text in this field is not printed on the CF1R.

4.7 Building

Inputs for the Building tab vary based on the run scope selected on the Analysis tab.
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Figure 4-11: Building Information

Building Description: |21UU ft2 with tile R19 roof deck [ Use PreCooling
Air Leakage Status: |New j

Air Leakage: | 5 ACH@50Pa

Quality Insul_ Installation:  |Yes -

Front Orientation: 160 deg

& Single Family ¢ Multi-family Gas Type (if used in proposed design): |Matural Gas -
Includes Accessory Dwelling Unit: |no - [~ Zonal Control Credit (living vs. sleeping)
Mum of Existing Bedrooms: 3 W Has attached garage

Mum of Addition Bedrooms: 0

4.7.1 Building Description

The building description is a field for the software user’s own notes or project information. The
information will not appear on the CF1R. It can be used to identify information such as a compliance
variable being considered (e.g., “w/ high efficiency HVAC”).

4.7.2  Use Precooling

Precooling will cool a building well below the typical comfort range when energy rates are low. The
building temperature then floats up during peak energy cost periods. This allows building occupants
to be comfortable while using no electricity during peak TOU rates.

This demand response measure requires controls meeting Section 110.12(a).

4.7.3  Air Leakage

Input as Air Changes per Hour @ 50 Pascal (ACH50), the CF1R reports CFM50.

Default value (no blower door test) for single family buildings with space conditioning ducts in
unconditioned space, and the default condition for no cooling, is 5 ACH50. When there are no
heating and/or cooling system ducts in unconditioned space, the default is 4.4 for single family
buildings and townhomes. If a single family or town home will have HERS verified infiltration testing
(blower door test), model an achievable target leakage area value.

For multifamily buildings there is no compliance option for infiltration testing. The default value that
is assumed by CBECC-Res is 7 ACH50.
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This input represents the air flow through a blower door at 50 Pascal (Pa) of pressure measured in
cubic feet per minute, called CFM50 or ACH50. CFM50 x 60 minutes divided by the volume of
conditioned space is the air changes per hour (ACH) at 50 Pa, called ACH50. When a value lower than
default is modeled, diagnostic testing for reduced infiltration, with the details and target values
modeled, is reported as a HERS Required Verification on the CF1R.

4.7.4 Quality Insulation Installation

Quality Insulation Installation (Qll) is indicated as either yes or no. The default value is no, however,
in most cases the standard design is yes, so there is a penalty for not including Qll.

Yes, means a HERS rater will verify insulation installation complies with RA3.5. Including Qll should
be communicated to the client because it involves multiple inspections and the consequences of
failing one of these inspections could become an insurmountable problem. If one of the inspections
fails and Qll must be removed, it could be difficult to comply. Verification is applicable to all
insulated assemblies in a newly constructed building or all new surfaces in an addition—
ceilings/attics, knee walls, exterior walls, and exterior floors. See Reference Appendices, Residential
Appendix RA3.5.

With the exception of multifamily buildings in Climate Zone 7, the standard design includes Qll for all
newly constructed buildings and additions greater than 700 ft2.

4.7.5 Perform Multiple Orientation Analysis

Multiple orientation (or cardinal compliance) is a valid selection for subdivisions where homes will
be built in any orientation. The building must comply with the same energy features in all
orientations. A single CF1R will display the compliance results for the four cardinal orientations—
north, east, south, and west.

4.7.6 Front Orientation

If the project is not a subdivision, indicate the front orientation in degrees, accurate within 5
degrees. This value is from the site plan. North is 0, east is 90, south is 180, and west is 270 degrees.
While this input is typically the side of the building where the front door is located, if the front door,
front facade, or the side of the building facing the street are different, any choice is acceptable as
long as the end result is a CF1R with windows facing the correct actual azimuth.

NOTE: The front orientation or actual azimuth establishes the orientation of walls and windows,
which are modeled using either labels such as “front” or “left,” or the orientation with respect to the
front and not the actual orientation. See Orientation in Section 7.1 and carefully review the CF1R to
ensure the correct information appears for azimuth of opaque surfaces and windows.
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4.7.7  Single Family or Multifamily

Use the check box to indicate if the building is a single family dwelling (R-3 occupancy group) or is a
multifamily building (R-1 or R-2 occupancy group) with three stories or less.

4.7.8 Includes Accessory Dwelling Unit

This selection is only picked if the accessory dwelling unit (ADU) is part of an addition (addition
alone, or existing plus addition (Section 10.2), or if the main dwelling and ADU are complying as one
Title 24 report). A yes response enables the additional inputs on the ADU tab to establish indoor air
guality requirements. Input choices are:

e Attached (if the ADU shares a common wall with the main dwelling unit),
e Detached (if there are no common walls with the dwelling unit), or
e No (if it is newly constructed or is not an ADU).

ADUs must meet indoor air quality requirements (new for 2019), regardless of their size.

NOTE: If a project is a duplex or townhome (an R-3 occupancy), this requires checking an input on
the IAQ tab (Section 4.10.1.1) for each of the individual dwelling unit input files.

Because an ADU has the input “attached” above, it is not necessary to also check the attached to
another dwelling unit option on the IAQ tab.

For more on modeling a multifamily building, see Sections 5.2 and 5.6.

4.7.9 Number of Bedrooms

For single family dwellings and additions, indicate the number of bedrooms to establish mechanical
ventilation requirements and determine if a building qualifies as a compact building for purposes of
incentive programs.

4.7.10 Gas Type

Select whether the fuel type being used in the building for heating, cooking, or water heating is
natural gas or propane. If natural gas or propane are not used, leave as natural gas.

NOTE: For an all-electric building, change the clothes dryer and cooking appliances fuel types on the
Appliances/DHW tab to electric.

4.7.11 Zonal Control Credit

Checking this box enables modeling a building that meets the criteria for zonal control requirements
of the heating system, including separately modeled living and sleeping zones. This compliance
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option is not available with heat pump or combined hydronic space conditioning. Zonal control
credit requires compliance with several eligibility criteria (see Residential Compliance Manual,
Chapter 4, Section 4.5.2 for the complete list). This credit requires that the living and sleeping areas
are modeled and conditioned separately. The conditioning is either with zonally controlled
equipment or separate space conditioning equipment with separate thermostat settings for living
and sleeping zones. See Section 8.1.3 for more information on modeling zonal control.

CBECC-Res also has modeling capabilities for zonal cooling (Section 8.3.3).

4.7.12 Has Attached Garage

This check box is used to indicate if there is an attached garage, which must be modeled. While
there are no minimum requirements for the garage construction, it is modeled to accurately
represent the building to be constructed and typically improves compliance due to the buffering
effect of an enclosed attached space. To remove the garage zone, uncheck this box.

4.7.13 Central Laundry

If modeling a multifamily building, indicate if the laundry facilities are in a central location rather
than within each dwelling unit. If the laundry facilities are central, define the zone in which the
facilities are located.

4.8 Lighting

For energy compliance, lighting is a nonregulated load (meaning the same assumptions are used for
the proposed building are used in the standard design building, so there is no credit and no penalty)
and are not user editable.

4.9 Appliances/DHW

For single family buildings, check the box to indicate if an appliance is located within a conditioned
zone of the dwelling unit. The fuel type choices for the clothes dryer and cooking appliances are gas
(based on the selection made on the building tab, this is either natural gas or propane) or electricity.

For multifamily buildings, the appliance/DHW information is provided as part of the dwelling unit
type (Section 5.6.1.4).
49.1 Compact Distribution

There are two options for compact distribution—basic credit, or an expanded credit which requires
HERS verification. Once expanded or basic is selected, either the fixture distances will need to be
input for the DHW system (Section 9.3.1) or, if distances are unknown, ‘Specify Fixture Distances’
can be un-checked and the software will allow a user input compactness factor to be used.
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Figure 4-12: Appliances/DHW

Project | Analysis | EDR/ PV | Battery | Notes | Building Appliances / DHW ]ADU | 1AQ | Cool vent | People | CSE Rpts

Located in Zone.. Usage
[v" Refrigerator |Conditioned j |fr0m # bedrooms/unit j | 565 kWh/yr
[+ Dishwasher |Conditioned j |from # bedrooms/unit j | 0.14507 Kkwh/gal
[« Clothes washer |Conditi0ned j Fuel
v Clothes dryer | Conditioned ~] |eas  ~|
[v Cooking appliances |CDﬂditiDned j |Gas j

DHW Distribution Compactness: |Expanded Credit (HERS req'd) j Compactness Factor: 0.6 frac [ Specify Fixture Distances

Compact Distribution Expanded Credit: Straight line distances must meet qualification restrictions and following HERS verifications
required:
+ No hot water piping >1" diameter piping is allowed
+ Length of 1 inch diameter piping is limited to 8 feet or less
+ Two and three story buildings cannot have hot water distribution piping in the attic, unless the water heater is also located in the
attic
+ Eligible recirculating systems must be HERS-Verified Demand Recirculation: Manual Control conforming to RA4.4.17

If fixture distances are not specified, compliance with the user input compactness factor will be
verified on the CF2R where the actual fixture distances for the design will need to be specified. If the
compactness factor, calculated on the CF2R based on the actual design fixture distances, is not less
than or equal to the factor used in the performance model, the performance model will need to be
updated and a re-run will be needed.

For additional information on the compactness factor calculation see Reference Appendices,
Residential Appendix RA4.4.6.

For multifamily buildings, see Section 5.6.1.6.

4.10 ADU

An accessory dwelling unit (ADU), sometimes called a granny flat, in-law unit, or secondary unit, are
a popular trend. In determining the approach to compliance, if the ADU is detached and newly
constructed, it is treated the same as any newly constructed residential building and does not use
this ADU tab.

NOTE: References in CBECC-Res to an ADU are for ADUs complying as either addition alone or
existing plus addition (to facilitate indoor air quality (IAQ) requirements that are unique to ADU
additions). Section 10.2 describes in greater detail how to determine which approach to compliance
is allowed.
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Often built after the main residence, if attached to the main residence or if converting an existing
unconditioned space into a dwelling unit, there are IAQ requirements applicable without regard to
the addition being 1,000 ft2 or less (when IAQ requirements become triggered for a typical addition).

For other requirements or information, the California Department of Housing and Community

Development has more information at their website, http://www.hcd.ca.gov/policy-
research/AccessoryDwellingUnits.shtml.
4.10.1 Setting up the ADU Addition

If the ADU is being constructed as an addition or converting existing unconditioned space, be sure to
check Chapter 10, Sections 10.2 and 10.7, for guidance on approaches to compliance and exceptions
to continuous wall insulation

Figure 4-13: ADU Data

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances /DHW ~ADU | 1AQ | Cool Vent | People | CSE Rgts |

Accessory Dwelling Unit (ADU) data

MNumber of ADU Bedrooms: 1

ADU Conditioned Area: 475 #2

Model as: |Default Minimum 1AQ Fan j Minimum [AQ Ventilation: 29.2 CFM

Zone: |ADU j

When the building tab input value “includes accessory dwelling unit” is set to attached or detached,
the values on this screen will determine the IAQ requirements. If the input file includes other zones
(such as for an existing plus addition), this tab is strictly for the ADU.

4.10.1.1 Number of ADU Bedrooms

This is the number of bedrooms in the ADU itself, regardless of any other additions or existing
bedrooms. It is used for the IAQ requirements for the ADU only.

4.10.1.2 ADU Conditioned Area

The conditioned floor area of the ADU is entered here.

4.10.1.3 Model as

Select method of ventilation as either default minimum IAQ fan or specify individual fans (as
described in Section 8.6).
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4.10.1.4 Zone
Assign to the zone that contains the ADU.

4.11 1AQ

Figure 4-14: Indoor Air Quality (IAQ)

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances / DHW | ADU  1AQ | Cool Vent | People | CSE Rpts |

[ Dwelling Attached (other than the ADU in this project)
Maximum Vertical Distance: 9 fi

Model as: |Specify Individual I1AQ Fans j Minimum 1AQ Wentilation: 72.0 CFM (75.0 unbalanced entered)
Fans: 1: |IAO Fan j Count: 1 Zone: |Conditi0ned j 75 CFM exhaust
2 | none - j

For single family dwelling units (multifamily dwelling IAQ inputs done at dwelling unit level, see
Section 5.6.1.6 ) the mandatory indoor air quality (IAQ) ventilation rate and the means for supplying
that ventilation are specified here. The minimum rate is determined from conditioned floor area,
number of bedrooms, and other factors (see also Section 8.6). For more information on this
mandatory requirement, see Residential Compliance Manual, Section 4.6 or Energy Code Section
150.0(o).

4.11.1 Dwelling Attached

If this input file is for a duplex or townhome, check this box. 4.7.1.8

NOTE: If this input file is for an accessory dwelling unit (ADU), on the Building tab select “attached”
for the input “Includes Accessory Dwelling Unit.” This is used as a variable in determining IAQ
required CFM.

4.11.2 Maximum Vertical Distance

Enter the largest floor to ceiling height of the zone. This value is used to determine infiltration rates
that affect the IAQ requirements. The default value is the zone height. Because zone height is the
average height, this input may need to be increased for zones with cathedral ceilings.

4.11.3 Model as

Select method of ventilation as either default minimum IAQ fan or specify individual fans (as
described in Section 8.6). Central Fan Integrated (CFl) systems are shown in the dropdown as a
placeholder but are not yet implemented.
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4.11.4 Zone

Assign to one of the conditioned zones.

4.12 Cooling Ventilation (Whole House Fan)
Figure 4-15: Cooling Ventilation

Project | Analysis | EDR/PV | Battery | Notes | Buiding | Lighting | Appliances | 1Q  Cool Vent | People | CSE Rpts |

Cooling Ventilation: 3,500 CFM (1.67 CFM/t2)

Cooling Ventilation: |Specify Individual Whole HDLISIj 0.14 WICFM (490 W)
¥ HERS Cool Vent Verification 4.7 ft2 of Attic Relief Vent Free Area
Fans: 1: |CDD| Went Fan 1 j Zone: |Condi1ioned j 3,500 CFM
2: | none - j

Figure 4-16: Whole House Fan with Cathedral Roof

Project | Analysis | EDR/PV | Battery | Motes | Building | Lighting | Appliances | 1AQ  Cool Vent ] People | CSE Rpts |

Cooling Ventilation: 3,150 CFM (1.50 CFM/t2)
Whole House Fan exhausting j 0.14 WICFM (441 W)

v HERS Cool Vent Verification

Cooling Ventilation:

Fans: 1: |Coo|\a’ent Fan 1 j Zone: |Conditioned j 3,150 CFM

Cooling ventilation systems use fans to bring in outside air to cool the house when this could reduce
cooling loads and save energy. The most commonly used method is a whole house fan. The
standard design in climate zones 8-14, where the evenings may cool down enough provide a cost-
effective means of cooling the house, includes a whole house fan. Table 4-1 includes all types of
cooling ventilation. Additional inputs are discussed in Section 8.7.

NOTE: Find whole house fans by conducting an advanced search of the CEC’s appliance directory,

https://cacertappliances.energy.ca.gov/Pages/Search/AdvancedSearch.aspx. Select a directory of
fans and dehumidifiers. Check the fields of data desired and export the results to an excel
spreadsheet. This will enable you to find an appropriate size fan and exclude exhaust fans from your
search.

4.12.1 Cooling Ventilation

Default value is none. Other options are a default prescriptive whole house fan (set to exactly 1.5
CFM/ft?), specify individual fans, whole house fan exhausting to outside (a new option that does not
require an attic for exhausting air), or a central fan integrated system which uses the space
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conditioning distribution system to provide outside air for cooling. Additional inputs are discussed in
Chapter 8, Section 8.7.

Table 4-1: Cooling Ventilation Fans

Measure Description

Whole House Fan Traditional whole house fan is mounted in the ceiling to exhaust air
from the house to the attic or through ducting, bringing outside air
in through open windows. Fans must be listed in the CEC’s Whole

House Fan directory. If multiple fans are used, enter the total CFM.

CFl (Central Fan These systems use the furnace or air handler fan to deliver outdoor
Integrated) cool vent air to conditioned space. With an automated damper, outside air
(fixed or variable duct, temperature sensors and controls, these systems can

speed) automatically deliver filtered outdoor air to occupant set comfort

levels when outdoor conditions warrant the use of ventilation.

4.12.2 HERS Cool Vent Verification

To receive full credit for cooling ventilation, select HERS verification. Without HERS verification, the
fan capacity is derated by one-third.

4.12.3 Zone

Assign to any conditioned zone.

4.13 CSE Simulation Reports

The CSE reports are very detailed tables included in the project folder. These tables are not
compliance reports. They can be opened in Excel.

NOTE: Some of these reports significantly increase the size of files stored on your computer, so use
discretion.
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Figure 4-17: CSE Reports

Project | Analysis | EDR/PV | Battery | Notes | Building | Appliances /DHW | ADU | 1AQ | Cool Vent | People CSE Rpts

CSE Simulation Reporting
[~ Zone Details (ZDD) [~ HWAC System Characteristics
[~ Zone Energy Balance (monthly)
Meters (monthly): [~ All [ Electric [~ Mat Gas
Cooling Design Day (hourly):
[~ Zone Energy Balance
Meter Reports: [~ All [ Electric [ Mat Gas

Extreme Cooling Day (hourly):
[~ Zone Energy Balance
Meter Reports: [~ All [ Electric [ Mat Gas

Extreme Heating Day (hourly):
[~ Zone Energy Balance
Meter Reports: [~ All [ Electric [ Mat Gas
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5 Zones

Zones are the main component in which the conditioned floor area, space conditioning, and water
heating systems are defined. Under the zone are listed ceilings, walls, windows, doors, and floors.

An attic zone is only created when a ceiling below attic is defined. The area cannot be edited; it is
determined by any of the ceilings associated with the attic zone.

A crawl space zone is created when a floor over crawl space surface is defined. The area is
determined by the area of crawl space above the zone and cannot be edited, however, the
perimeter length is editable.

USER TIP: If the area of a floor over crawl space area is modified, it can result in an invalid perimeter
length. A quick and easy fix is to delete the “crawl space zone” which forces CBECC to recreate the
crawl space zone and recalculate the perimeter length.

The garage zone is created when the check box “has attached garage” (on the building tab) is
checked. The zone type “unconditioned” is not yet implemented. Therefore, any attached
unconditioned space can be modeled as, or combined with, the garage zone (the name garage can
be modified).

USER TIP 1: To delete an existing garage, the checkbox on the building tab must be unchecked first,
then the garage zone can be deleted.

USER TIP 2: A garage typically needs five surfaces (ceiling/roof, slab floor, three walls), however, the
surface that connects the conditioned space to the garage must be modeled as part of the
conditioned space.

5.1 Conditioned Zones

USER TIP: The names of zones, surfaces, and systems are within your control. Because of all the
necessary information on the CF1R, the longer the names, the longer your CF1R.

To create the house or dwelling unit, right-click on project, and pick create zone (or edit an existing
file that has a conditioned zone) (see Figure 5-1). Decide early how many zones are needed to
adequately define a building because it is difficult (not technically, but practically) to increase the
number of zones.

Multiple zones are required for:

e Existing vs. new zones in an addition.
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e Zonal control (living and sleeping zones separately controlled) [this is not the same as zonally
controlled HVAC equipment and has specific criteria that may be difficult to meet, see
Section 8.1.3];

e Spaces served by different types of heating/cooling equipment (such as a heat pump and a
gas furnace);

e Different duct conditions or locations; or

e A more complex building model does not necessarily yield better compliance results.

5.1.1 Conditioned Zone Data

Figure 5-1: Conditioned Zone Data

Zone Data l

Currently Active Zone: |Conditi0ned j

Name: |Conditi0ned

Type: |Conditioned -

oot Avea: X HVAC System: |HVAC System 1 -
Stories: 1

Ceiling Height: 9 ft

Floor to Floor: 10

corto Hoor DHW System 1: [DHW System -]
Bottom: 07 f

Win Head Height: 767 f

DHW System 2: |- none - j

User-defined name. This name appears frequently on the CF1R.

5.1.1.2 Zone Status

When shown as an input, the default status is new for new construction or for the new zone of an
addition. New also applies to spaces and surfaces in a previously unconditioned space that is
converted to a conditioned space. Other options include new and existing.

5.1.1.3 Type

The default zone type is conditioned. If the building specifies zonal control (on building tab), the type
is defined as either living or sleeping. For more information on zonal control see Section 8.1.3.
Unconditioned spaces are modeled as garage or included with the garage (see Section 5.5).
Unconditioned is not a valid choice at this time.
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5.1.1.4 Floor Area

Specify the floor area of the zone.

5.1.1.5 Number of Stories
Enter the number of stories in the zone, not the building. Limited to 3.

A 2-story single zone file will enter 2. A 2-zone model with each floor as a separate zone will enter 1
story for each of the zones (see Figure 5-2). CBECC will reflect 2 stories on the CF1R if the zone
bottom for the second zone is correctly input (see 5.1.1.8).

USER TIP: The limit to 3 stories is to avoid confusion on when CBECC-Res can be used for compliance
on multifamily projects. A multifamily building (R-1 or R-2 occupancy group) with 4 stories or more
above grade cannot use CBECC-Res. That is a high-rise residential project. However, a single-family
building (R-3 occupancy group) is not limited to 3 stories. (See definition of “low-rise residential
building” in Section 100.1 of the standards.) Plan checkers can be informed that as long as the
building’s floor areas, surfaces and window areas are input correctly, the number of stories
reflecting 3 rather than 4 (or more) is not significant.

Figure 5-2: Stories and Zone Bottom (for a 2-zone, 2-story building)

MName: |Cnnt|i1inneu:|-1 MName: | Conditioned-2

Type: |C|:||‘||:|itic||'|ec| j Type: |Ccunu:|itinneu:| j
Floor Area: IW ft2 Floor Area: IW ft2
Stories: |71 Stories: |71
Ceiling Height: liﬂ ft Ceiling Height: liﬂ ft
Floor to Floor: liﬂl ft Floor to Floor: lim ft
Bottom: liﬂ? ft Bottom: W ft
Win Head Height:| 7,67 # Win Head Height:|  7.67 #

Average ceiling height, in feet.

5.1.1.7 Floor to Floor

Distance between the floor being modeled and any floor above. Default value is average ceiling
height plus one foot.
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5.1.1.8 Bottom

Typical values are 0.7 for a slab on grade floor or 2 for a crawl space floor. The default 0 is almost
never the correct input.

The value depends on how the building is zoned and whether there are below grade surfaces. It is
the distance above grade for the surface of the floor (if below grade it is a negative value). For multi-
story buildings, if the upper floor is a separate zone, the bottom for that zone is the total distance
from grade to the inside surface of the upper floor (see Figure 5-2). In other words, add the values
for “Floor to Floor” plus “Bottom” from the first-floor zone and enter that as the zone bottom for the
second floor.

5.1.1.9 Window Head Height

Default value is based on the average ceiling height (program will establish this value based on
ceiling height.

5.1.1.10 HVAC System

Identify the name of the heating, ventilating, and air conditioning (HVAC) system by picking a
defined system or creating a new system. The system consists of the heating, cooling and
distribution systems, and a furnace fan. See more in Chapter 8, Mechanical Systems.

5.1.1.11 DHW System 1

Identify the name of the domestic water heating (DHW) system by picking a defined system or
creating a new system. Multiple water heaters can be modeled as one system. See more in Chapter
9, Domestic Hot Water.

5.1.1.12 DHW System 2

If a second water heater is to be installed and has a different distribution system, identify that as a
second DHW system.

5.2 Multifamily Dwelling Unit Zone

Multifamily buildings (not duplexes or townhomes) with single story dwelling units are either
modeled with each floor as a separate zone or with each dwelling unit as a separate zone. Because
of the dwelling unit type structure, if a dwelling unit is two or three stories, each dwelling unit must
be modeled as a separate zone. Two multifamily example files are included with the program using
the less detailed approach. Both have four dwelling units per zone/floor, and one has central water
heating. A duplex or townhome (an R-3 occupancy) is multiple single-family building input files.

When modeling a multifamily building, the data that is included in the zone is defined as part of the
dwelling unit type). The dwelling unit type includes HVAC, water heating, indoor air quality, and is
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one of the inputs used to build the zone information (see Figure 5-3 or one of the sample files).
Whether you choose to first set up the dwelling unit type or the zone is up to you.

NOTE - HVAC limitation 1: Within a given zone, the worst-case efficiency is modeled. For example, if
the 1-bedroom dwelling unit has an 80 AFUE/14 SEER system and the 3-bedroom dwelling unit has
90 AFUE/15 SEER, you must model each dwelling unit as a separate zone to receive credit for the
high efficiency HVAC system. If both dwelling units are modeled in a single zone (such as 1% floor)
the worst case is assumed in calculating the energy compliance.

NOTE — HVAC limitation 2: Dwelling units in a multifamily building are limited to one zone and one
system type. This means there is no way to model a gas furnace and a heat pump in a single dwelling
unit. See Section 8.1.3 for multiple systems within a single zone.

An overview of the end result and how the dwelling unit type is included in the zone is shown in
Figure 5-3. The dwelling unit type is created first (Figure 5-5), then from the zone tab, right-click and

pick create dwelling unit.

Figure 5-3: Multifamily Input File Structure

- DwellingUnit: 1stFlrOneBR
Envelope l Mechanical |

— Dwelling Unit Data
Project: 2 Zone MF Example - ]

e[ Altic (3,480 SqFt) ; ] ]
I_'_| @ Conditioned (3,480 Sqf Currently Active Dwelling Unit: |1stFIrOneEIR j
[ 1stFIroneBR (2
% ;ELTE"‘}‘DBR @4 Name: [1stFIroneBR 2 unit(s), 1 Bdrm & 780 2 per unit
-J2 backwall

- [ leftwall

[ rightwall Dwelling Unit Type: |OneBR - Count:| 2
i Slab On Grade 1 : e | -] '

-] Conditionad-2 (3.480 S| Conditioned Area: T80 #2 Area x Count: 1,560 ft2
g---I22 DwellingUnitTypes:
% OneBR (1 Bdrm Minimum 1AQ Ventilation: 76.8 CFM/unit
e[ TWoBR. (2 Bdrms
23 Construction Assemblig Washer Zone: |Conditi0ned j

E

-2 WindowT :
............. |21 Shades:
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Figure 5-4: Dwelling Unit Zone Data

Dwelling Unit Data l

Currently Active Dwelling Unit: |1StFIrOneEIR j
MName: | 1stFIrOneBR 2 unit(s). 1 Bdrm & 780 ft2 per unit
Dwelling Unit Type: |OneElR j Count: 2

Conditioned Area: 780 fi2 Area x Count: 1,560 ft2

Minimum 1AQ Ventilation: 76.8 CFM/unit

Washer Zone: |Conditi0ned

B
B

Dryer Zone: |Conditi0ned

5.2.1 Name

Use very brief names to describe the zone or dwelling unit. This name is combined with other
information to define space conditioning and water heating names on the CF1R.

5.2.2 Dwelling Unit Type

Indicate which dwelling unit type contains the appliance data, HVAC, water heating and indoor air
quality (IAQ) information for these dwelling units.

5.2.3 Count

This input specifies how many of this dwelling unit type are included in the zone. If multiple dwelling
units are included, this number is limited to one floor. In the above figure, the bottom floor has 780
x 2 = 1,560 ft2.

5.2.4 Conditioned Area

Either enter or right-click and pick “restore default” to capture the area from the dwelling unit type.

5.3 Dwelling Unit Types (for multifamily buildings only)

USER TIP: When defining the space conditioning system, use short descriptive names. Due to
reporting requirements for HERS raters, the report uses a combination of the heating, cooling,
distribution, and fan system names to identify systems and their association to the dwelling unit. The
auto-generated names can become very long.
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Figure 5-5: Dwelling Unit Type

Dwelling Unit Type Data ] Indoor Air Quality Vent | Additional HVAC Equip. Assignments |  Additional DHW System Details
Currently Active Dwelling Unit Type: |OneElR j

Name: |COneBR Conditioned Area: 780 fi2 Number of Bedrooms: 1
Appliance Data

¥ Refrigerator usage: |fr0m# bedrooms/unit j | 491 kWhiyr

¥ Dishwasher usage: |fr0m#bedrooms.funit j | 0.14507 KkWh/gal

¥ Cooking appliances fuel: |Gas <

Clothes Washer:  |In-Unit -

Clothes Dryer: |In-Unit j fuel: |Gaa j

HVAC and Water Heating Equipment

HVAC System Type: |Other Heating and Cooling SyStsj Distrib: |Duct - Fan: |Fan -
Heating: 1 Unigue Heating Unit Types |Furn€l[] j Count: | 1

1 'CntrlFurnace’ unit(s), AFUE 90.0

Cooling: 1 Unigue Cooling Unit Types |Split j Count: | 1
1'SplitAirCond’ unit(s), 14.0 SEER, 11.7 EER, 350.0 CFM/ton

Water Heating: | 1 Unique DHW Systems |DHW1 j Fixtures, Compct Dist and Drain Wir Ht Rec... |
1 shower(s) & 1 bath(s) served / Drain Water Heat Recov. not specified

DHW Distribution Compactness: |Basic Credit j I~ Enter Custom Compactness Factor
Basic Compact Distribution credit: Qualifies with compactness factor of 0.70 MNum Floors Served by DHW: 1

Compact Distribution Basic Credit: Straight line distances must meet gualification restrictions. No HERS
verification required.

Each dwelling unit type is created based on its characteristics (see Figure 5-5). For example, 1-
bedroom units with 780 ft2, 2-bedroom units with 960 ft? are created defining the HVAC equipment,
water heating conditions, and IAQ ventilation. Once created, the dwelling unit types are used in
defining the zone (see Section 5.2).

5.3.1 Name

Brief descriptive information for the dwelling unit.

5.3.2 Conditioned Area

The number of square feet in the one dwelling unit type being defined.

5.3.3 #Bedrooms

Number of bedrooms in the dwelling unit. This is used to establish the minimum ventilation
requirements.

5.3.4 Appliance Data

The appliance information has a minimal effect on compliance. It primarily affects “appliances and

miscellaneous energy use" (nonregulated loads) as reported on the CF1R.
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Check the box to indicate if an appliance is located within a conditioned zone of the dwelling unit.
The fuel type choices for the clothes dryer and cooking appliances are gas (the type depends on the
input on the building tab) or electricity.

5.3.5 HVACEquipment

With the exception that the equipment is defined from the dwelling unit type data screen, space
conditioning equipment is entered as described in Chapter 8. If multiple pieces of equipment with
identical characteristics are used, enter that in the “count” field. If multiple pieces of different
equipment are modeled (the worst case will be assumed), enter that as “unique . . .” types or
systems and enter the specifications under the tab called Additional HVAC Equipment Assignments.

As noted previously, keep system names as short as possible to accommodate CF1R reporting
requirements.

5.3.6  Water Heating Equipment

With the exception that the equipment is defined from the dwelling unit type data screen, water
heating equipment is entered as described in Chapter 8 and 9. If multiple pieces of equipment with
identical characteristics are used, enter that in the “count” field. If multiple pieces of different
equipment are modeled (the worst case will be assumed), enter that as “unique . . .” types or
systems and enter the specifications under the tab called Additional DHW System Details.

Compact distribution is entered by selecting the type of credit (basic credit or expanded credit (HERS
required)). If each floor is a zone, enter 1 for the number of floors served by DHW. If each dwelling
unit is a zone, enter the number of floors in the dwelling unit. As noted in Section 9.3.1, select
“Fixtures, Compact Distribution and Drain Water Heat Recovery” to specify the distance to fixture
values. Alternatively, if the distances are unknown, deselect ‘Specify Fixture Distances’, and just
enter the expected compactness factor in the ‘Compactness’ input. Keep in mind, the actual fixture
distances will be required on the CF2R and the calculated factor will need to be less than or equal to
the value used in CBECC.

Drain water heat recovery is specified by selecting “Fixtures, Compact Distribution and Drain Water
Heat Recovery” and defining the drain water heat recovery device. See Section 9.6.
5.3.7 1AQ (Indoor Air Quality) Ventilation Tab (multifamily)

This input identifies the fan type and size being modeled to meet mandatory IAQ requirements.
Required minimum IAQ ventilation based on conditioned floor area and number of bedrooms is
displayed as CFM/dwelling unit. To model an indoor air quality system other than default size, pick
specify individual IAQ Fans. More information is included in Section 8.6.
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5.3.8 Additional HVAC Equipment Assignments

If the number of unique heating or cooling system types is greater than 1, this tab is where the
multiple pieces of equipment are specified.

5.3.9 Additional DHW System Details

If the number of unique DHW systems is greater than 1, this tab is where the multiple pieces of
equipment are specified.

5.4 Attic

The attic zone is created when a ceiling below attic is modeled in the conditioned zone (Figure 5-6).
This is where everything above the ceiling insulation is defined. This includes roofing material (tile,
asphalt shingles), radiant barrier, above and below deck insulation (as defined in the specified
construction), as well as roofing characteristics (i.e., default or cool roof) are assigned.

Figure 5-6. Attic Zone Data

Attic Data l

Attic Mame: |Attic Area: 2,100 2
Attic Conditioning: |Venti|ated j Roof Rise: 5 xin 12
Roof Deck/Surface

Construction: |Ti|e R-19 below deck j

Sol. Reflectance: 0.2

IR Emittance: 0.85

The compliance software models attics (up to two) as a separate thermal zone and includes the
interaction with the air distribution ducts, infiltration exchange between the attic and the house, the
solar gains on the roof deck and other factors. These interactions are illustrated in Figure 5-7.
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Figure 5-7: Attic Model Components
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5.4.1 Roof Deck Insulation

The standard design is Option B from §150.1, Table 150.1-A (single family) or 150.1-B (multifamily).
In Climate Zones 4 and 8-16 below deck insulation is included (typically R-19 installed between the
roof rafters). This insulation is modeled in the attic zone, while the ceiling insulation is modeled in
the conditioned zone (as ceiling below attic) (see Figure 5-8). This distinction is important to receive
the full benefit of this insulation. This construction (with R-19 below deck) is sometimes called a high
performance attic and the sample files assume this construction. If you build in zones other than 4
and 8-16 be sure to modify the sample file to use a different construction. The CF1R special features
section includes a note about above or below deck insulation.

USER TIP: In Climate Zones 4 and 8-16, the standard design roof includes below roof deck insulation.
Without this insulation, ducts in the attic are assumed to be exposed to temperatures ranging from
130-150 degrees. It is extremely difficult to achieve compliance without this insulation when ducts
are in the attic. Many default assumptions go into modeling attic ducts even though it may not be
obvious. Depending on other variables, this may include no cooling equipment and ductless mini-
split equipment.
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Figure 5-8: Attic with below deck insulation
(more common and standard design in many climate zones)

Netted cellulose; netted fiberglass; —
unfaced fiberglass batts; kraft-faced i
fiberglass batts; foil-faced fiberglass o
batts; adhesively-sprayed fiberglass

Insulation —,
stop N
Vent baffle

——

Ventspace —,
\ )

//_ insulation
FA '/_\,(,{/_\ -
| A \
/ f\ .'('- HJ-\ ). .'\. l:.\ "Gl\ )
I II A J | / I‘ II I II II 1 II \ III |I
AVAVANAW) \ Ilﬁ \ 1 \'n. AY,
| (W {I A\ / b [\ \ / \I Iz I\ I‘

! \
E III “I JI \J III II “'}l I\ |I II| | \ "lll IIIII

HE TSI A AN

Asphalt shingles \

Roofing paper ——————
Roof sheathing —.\

Fascia
= g
4 / ==
Soffit — / =
Soffit vent —/ -
Cladding 9 ~| |«——— Interior gypsum board
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Figure 1: Venting Details for Modified Conventional Vented Attic
Source: Building Science Corporation

USER TIP: Ceiling insulation and roof deck insulation are not modeled as part of one construction

assembly. Figure 5-9 is an example of an incorrectly modeled attic. It includes R-30 ceiling insulation
with R-8 roof deck insulation. The R-30 should be part of a ceiling below attic construction assembly.
Clue: If you see the roofing material and have the option to check radiant barrier, this is the attic. Do

not model ceiling insulation in the attic.

Figure 5-9: Incorrectly Modeled Attic

Construction Layers (topmost to bottom)

Cavity Path Frame Path
Roofing: |Light Roof (Asphalt Shingle) ~| |Light Roof (Asphalt Shingle) -
Above Deck Insulation: | nao insulation - j |— no insulation - j

Roof Deck: |Wood Siding/sheathing/decking j |‘u"u’|:|0d Siding/sheathing/decking j

Cavity / Frame: |FD_<j |24 @24in OC -

Inside Finish: | select inside finish - j |— select inside finish - j

Above deck insulation (Figure 5-10) is continuous and modeled in the attic construction not as part

of the ceiling.
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Figure 5-10: Attic with Above Deck Insulation
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Source: Building Science Corporation

5.4.2 Unventilated Attic/Sealed Attic

An unvented, unventilated, or sealed attic is modeled by creating an attic roof construction (not a
cathedral roof). If using spray foam insulation with a non-standard R-value (see Section 6.4), check
the non-standard spray foam in cavity check box. This will result in a HERS requirement to verify the
R-value. If the thickness of the insulation will cover the attic framing, check the thick cavity insulation
covers framing box. Include the inside finish as gypsum board (see Figure 5-11).

The attic conditioning field should be set to “unventilated” (see Figure 5-12).

There is no ceiling insulation, and the duct location is “. . . attic (ventilated and unventilated).” This
combination of features captures all of the benefits of this construction technique.

Figure 5-11: Attic Data and Conditioning

Attic Data l
Attic Name: | Attic Arear | 2,100 2
Attic Conditioning: |Venti|ated j Roof Rise: 5 xin12

Ventilated
Unventilated
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Figure 5-12: Unventilated Attic Construction

Construction Data l

Currently Active Construction: |R4[J SPF Below Deck j

Construction Name: |R40 SPF Below Deck

Can Assign To: |Attic Roofs j

Construction Type:

Wood Framed Ceiling j Roofing Type: |Steep Slope Roof tile, metal tile, cj

Construction Layers (topmost to bottom)

Cavity Path Frame Path
Roofing: |10 PSF (RoofTile) ~| |10 PSF (RoofTile} |
Abave Deck Insulation: | na insulation - j | no insulation - j
Roof Deck: |Wood Siding/sheathing/decking j Wood Siding/sheathing/decking j
Cavity / Frame: |R 40 | |>x6@24in.0C. |
Inside Finish: | select inside finish - j | select inside finish - j

[v Mon-Standard Spray Foam in Cavity
I¥ Thick Cavity Insulation Covers Framing

[ Radiant Barrier Exposed on the Inside

USER TIP: This user guide is merely how to model sealed attics. This is a complex topic. OQutside
resources should be consulted if you have concerns about moisture issues. Alternatively, roof deck
insulation is modeled in a ventilated attic and likely achieves similar results.

5.4.2.1 Attic Zone Data

The software automatically creates an attic zone once you define a ceiling below an attic as part of
the conditioned space or garage.

To create a second attic zone, when defining the ceiling below attic, choose “create new attic zone.”

5.4.2.2 Name

User-defined name. If the building plans have a unique identifier, that should be used here to assist
in the plan checking and inspection processes.

5.4.2.3 Attic Conditioning

The conditioning type is set to either ventilated (typical attic) or unventilated. Ventilated or vented
attic is typical construction.
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5.4.2.4 Roof Rise

Specify the roof rise or roof pitch, which is the number of feet the roof rises in a span of 12 feet
(shown on plans as 4:12 or 4 in 12). If there are multiple roof pitches enter the roof rise of the
largest area of roof.

5.4.2.5 Area

The area is not a user input. The area is derived from the area of any ceilings assigned to the attic.

5.4.2.6 Attic Status

Default is new. Other options (for addition and/or alteration scope) are existing, altered, and altered
roof surface.

5.4.2.7 Construction

The roof construction is the connection to an assembly that contains the roofing material (such as
tile or asphalt shingles), radiant barrier, and other construction details, including above and below
deck insulation, but not ceiling insulation (see more in Chapter 6, Construction Assemblies).

5.4.2.8 Solar Reflectance

The default aged solar reflectance for a non-cool roof is 0.10 for all roof types. When a value of 0.20
or higher is modeled, the CF1R reflects that a cool roof is modeled. When the reflectance is greater
than 0.10 but less than 0.20, the CF1R reflects a non-standard roof reflectance special features
message.

The aged solar reflectance for a roof product is either published in the Cool Roof Rating Council
(CRRC) product directory (www.coolroofs.org) or calculated from the initial value using Equation 3-1

in Section 3.4.3 of the 2019 Residential Compliance Manual. The aged solar reflectance measures
the roofing product’s ability to reflect solar heat. A higher value is better for warmer climates, so if a
specific product color is unknown use a lower value among options to avoid having to recalculate
compliance during construction.

If the roof membrane has a mass of at least 25 Ib/ft? or any roof area that incorporates integrated
solar collectors, the roof may assume the prescriptive solar reflectance value (see Section 5.3.2).

If the roof is a cathedral ceiling or rafter roof, the solar reflectance is defined as part of the roof
(Chapter 7, Building Envelope).

The roofing material and roof structure is specified via the Roof Deck/Surface: Construction, which is
accessed under construction assemblies or by creating a new roof construction assembly as
discussed in Chapter 6, Construction Assemblies.
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5.4.2.9 Infrared (IR) Emittance

The default infrared or thermal emittance (or emissivity) for all roofing materials is 0.85. Otherwise,
enter the emittance value published in the Cool Roof Rating Council (CRRC) product directory

(www.coolroofs.org).

If the roof membrane has a mass of at least 25 Ib/ft? or for any roof area that incorporates
integrated solar collectors, the roof may assume the prescriptive emittance value (see Section 5.3.2).

If the roof is a cathedral ceiling or rafter roof, the emittance is defined as part of the roof (Chapter 7,
Building Envelope).

The roofing material and roof structure is specified via the Roof Deck/Surface: Construction which is
accessed under construction assemblies or by creating a new roof construction assembly which is
discussed in Chapter 6, Construction Assemblies.

5.4.3 Cool Roof

The CF1R reflects that a cool roof is modeled when a reflectance of 0.20 or greater is modeled, and a
thermal emittance of higher than 0.85. If a reflectance value greater than 0.10 (the default value)
but less than 0.20 is modeled, the CF1R reflects a special features message that the building contains
a non-standard roof reflectance.

Cool roof is a term that refers to the ability of roofing materials to both reflect and absorb solar heat.
It typically means a high solar reflectance and a high emittance, or it is a low emittance and a very
high solar reflectance. Product ratings are from the Cool Roof Rating Council (CRRC) product
directory (www.coolroofs.org).

Prescriptive requirements (the basis of the standard design) contain a minimum requirement for
aged solar reflectance and thermal emittance that varies by climate zone and roof slope. A low-
sloped roof has a ratio of rise to run (or pitch) of less than 2 in 12 (<9.5 degrees from the horizontal).
In Climate Zones 13 and 15 a low-sloped roof is compared to a roof with 0.63 aged solar reflectance
and 0.85 emittance. A steep-sloped roof has a ratio of rise to run of greater than or equal to 2:12
(>9.5 degrees from the horizontal). In Climate Zones 10 through 15 a steep-sloped roof is compared
to a roof with 0.20 aged solar reflectance and 0.85 thermal emittance.

5.5 Crawl Space

The software creates a crawl space zone when a floor over crawl space is defined. For floor
construction details see Chapter 6, Construction Assemblies. The crawl space zone (Figure 5-11) is
created using the user-specified area of raised floor (not an editable field) and floor elevation to set
the area, perimeter, and height.
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USER TIP: If the floor area is modified on an existing file, deleting the crawl space zone forces CBECC-
Res to recreate this zone assigning an appropriate perimeter value.

Figure 5-13: Crawl Space Zone

............. GarToHouse
------------ Eﬂ GarToHouse Left Crawl Space Data l
............. S F 1 Floor
............ ;_?,] HVAC System 1 (h
............ 23 DHW System Crawl Space Mame: |Crawl Space Area: 2,100 f2
--------- {8 Garage (440 SqFt)
[ Crawl Space (2,100 SqF{  Crawl Space Type: |N0rma| (vented) j
(22 Construction Assemblies
2 WindowTypes: Crawl Perimeter: 183.303 ft
---------- 23 PVAmrayGeometries: -
: 2
.......... ) Shodes Crawl Height: ft

5.5.1 Crawl Space Zone Data

5.5.1.1 Crawl Space Name

User-defined name. If the building plans have a unique identifier, that should be used here to assist
in the plan checking and inspection processes.

5.5.1.2 Crawl Space Type

The default type (and only option currently implemented) is a normal vented crawl space.

5.5.1.3 Area

The area is not a user input. The value is based on all floors over crawl space in the building.

5.5.1.4 Crawl Perimeter

The length (in feet) of the perimeter. When initially creating the floor over crawl space, CBECC
determines this value.

5.5.1.5 Crawl Height

The depth/height of the crawl space, in feet (minimum of 2 feet). The same value is used for the
floor elevation and the zone bottom. If the height varies enter the average height.

5.6 Garage

An attached unconditioned space or garage is modeled as a separate zone (zone type
“unconditioned” is not yet enabled). When the project was defined as having an attached garage,
the software created this zone (see Figure 5-14). The buffering effect of this zone is modeled to
accurately represent the building.
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Important to note that the surfaces connecting the conditioned space and garage are modeled in the
conditioned space as an interior wall (or floor). These demising surfaces (different from party
surfaces) must be insulated. For details on modeling the surfaces, see Chapter 6 and Chapter 7.

When a multifamily building has an attached garage, the software creates only one garage zone. To
represent a garage attached to each unit, model the total combined area of garage, and model the
appropriate interior surfaces connecting it to the building in each dwelling unit.

Detached garages and unconditioned spaces are not modeled.

5.6.1 Deleting a Garage

To delete a garage zone, first uncheck (on the building tab) that the building has an attached garage,
then the garage zone can be deleted.

5.6.2 Garage Zone Data
Figure 5-14: Garage Zone Data

(Garage Data I

Garage Mame: |Garage

Area: 440 #2
Volume: 3.960 3
Bottom: 0.67 f

5.6.2.1 Garage Name

User-defined name.

5.6.2.2 Area

The area of the garage or unconditioned space, in square feet (ft?).

5.6.2.3 Volume

Volume of the space, in cubic feet (ft3). The default volume (right-click/restore default) is based on a
10-foot ceiling.

5.6.2.4 Bottom

Floor elevation or distance above grade of the surface of the floor (in feet). This can be a negative
value for surfaces below grade.
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6 Construction Assemblies

CBECC-Res does not use Reference Appendices, Joint Appendix 4. Instead, the assembly is created
inside the program. As you build an assembly, the screen displays a U-factor merely as an
informational guide for the user to see how the assembly compares to the standard design assembly
(Standards, §150.1(c)). For cavity insulation, model the closest insulation R-value without exceeding
the product’s R-value. For continuous insulation, you may pick whole R-values or specify a value with
one decimal place.

NOTE: CBECC does not enforce mandatory minimum insulation requirements. It is the user’s
responsibility to ensure compliance with §150.0.

In addition to typical wood-frame construction, CBECC-Res can model advanced wall framing (AWF),
steel-frame wall construction, concrete, masonry, insulated concrete form (ICF), brick, below grade,
log, strawbale, and structurally insulated panels (SIPs).

USER TIP — How to change construction names or details:

Change details or rename a construction from the Construction Assemblies folder. For example, to
update the wall construction from R-13+R-4 to R-21+R-5:

e Identify which construction name is assigned to the walls (such as Ext Wall R-13+4),

e Access the Construction Assemblies folder, find the one to change, double-click to expose the
details,

e Change its characteristics as needed (cavity R-value, framing size, sheathing R-value, exterior
finish), and

e Change the Construction Name (a brief but descriptive name) [depending on where you are
in the program, you can also right-click and choose “rename”].

Figure 6-1: Renaming/Changing a Construction Assembly

Construction Name: |Ext Wall R21+5

Can Assign To: |ExteriurWaIIs j

Construction Type: |Wood Framed Wall j

Construction Layers (inside to outside)

Cavity Path Frame Path
Inside Finish: |Gypsum Board j |Gypsum Board j
Sheathing / Insulation: | no sheathingfinsul. j | no sheathing/insul. j
Cavity / Frame: |R 21 ~| |zx6@15in.0cC. |
Sheathing / Insulation: |R5 Sheathing j |R5 Sheathing j
Exterior Finish: |Synthetic Stucco j |Synthetic Stucco j
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Winter Design U-factor: | 0.048 Btu/h-ft2-°F (meets prescriptive 0.048 U-factor reqmnt. (0.048))

Do not forget about interior walls (between house and garage). This concept applies to any
constructions and enables a quick change without having to access every surface.

To rename a construction (such as from Construction Assembly 8 to something meaningful) right-
click on the construction assembly name and pick rename. The change occurs to any surface that
referenced that construction name. END USER TIP

6.1 Metal Frame Construction Workaround

Currently, only metal framed wall assemblies can be modeled in CBECC-Res. If the roof/ceiling or
floor of a building is constructed with metal or steel, you will need to use the following workaround
to account for the less efficient performance of the framing material. Make sure you have
downloaded a copy of the Reference Appendices (400-2018-021). Also note the required maximum
mandatory U-factor from Section 150.0 is 0.043 for a roof, 0.102 (2x4) or 0.071 (2x6) for walls, and
0.037 for a floor (equal or lower). NOTE: Any references to a minimum R-value are for wood framing
only.

1. Inthe Reference Appendices find the U-factor of the proposed construction. For example,
Table 4.2.5 is for a metal framed rafter roof. The only assemblies that achieve 0.043 require
continuous insulation.

2. You have a 2x12 roof and you find an R-30 2x12 plus R-7 continuous insulation has the
required 0.043 U-factor (Figure 6-2).

3. Find a comparable (e.g., wood framed rafter roof) construction assembly that can be
modeled in CBECC that has that U-factor (or higher).

4. To find a construction to use as your starting point in CBECC, notice that Table 4.2.5 has a
2x10 with R-22 (Figure 6-3). This construction will be substituted for the metal framed roof.

5. Create a cathedral ceiling, naming it what it needs to be constructed as, which is metal 2x12,
R-30 + R-7.

6. Set the framing to 2x10 24” o.c., with R-22 cavity. Notice the U-factor is too high, so try R-23
cavity. That has the correct U-factor (see Figure 6-4).

7. Make very explicit notes for your CF1R.

NOTE: Metal performs very differently than wood.
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Figure 6-2: Joint Appendix Table for Metal Rafter Roof

2019 Joint Appendices

Table 4.2.5 — U-factors of Metal Framed Rafter Roofs

R-Value of Rated R-value of Continuou
Insulation Nu:uml_nal R0 R-2 R4 R-B RT
Between Framing
Spacing Framing Size A B C D E
R-30? 2x10 34 0.063 0.056 0.050 0.046 0.044
R-30 2x12 35 0.081 0.054 0.049 0.045 0.043
R-35% 2x12 36 0.055 0.050 0.045 0.041 0.040
R-384 x4 T 0.053 0.048 0.044 0.040 0.035

Figure 6-3: Joint Appendix Table for Wood Rafter Roof

Appendix JA4-12
Table 4.2.2 — U-factors of Wood Framed Rafter Rooi

R-value of MNominal N
Rafter Cavity Framing one
Spacing Insulation Size A
24in.OC MNone Any 25  0.237
R-22 2%10 38 0.043
R-25 2%10 39 0.039
p__gﬂ‘* 2x10 40 0.034
Figure 6-4: Construction Assembly
Construction Data l
Currently Active Construction: |Meta| 210 R-30 + R-7 j
Construction Name: |Metal 2x10 R-30 + R-7
Can Assign To: |Cathedra| Ceilings j
Construction Type:  |Wood Framed Ceiling j Roofing Type: |a|l others j

Construction Layers (topmost to bottom)
Cavity Path Frame Path

Roofing: [Light Roof (Asphalt Shingle) v| |Light Roof (Asphalt Shingle) ~ ~|

Above Deck Insulation: | no insulation - j | no insulation - j
Roof Deck: |Wooed Siding/sheathing/decking j |W00d Siding/sheathing/decking j
Cavity / Frame: |R 23 ~| |xw0@2sin 0cC -

Sheathing / Insulation: | no sheathing/insul. j | no sheathing/insul. j
Inside Finish: |Gypsum Board j |Gypsum Board j

Winter Design U-factor: | 0.043 Btu/h-ft2-°F
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6.2 Cavity R-Value

When defining construction assemblies, pick either compressed (effective R-value) or non-
compressed (such as high density insulation) values (Table 6-1). To accommodate for the effects of
compression, there are multiple entries for some R-values:

e R-19in 5-1/2-inch cavity (R-18)
e R-30in 7-1/4-inch cavity (R-25)
e R-38Cin 9-1/4-inch cavity (R-35)
e R-38in 11-1/4-inch cavity (R-37)
Table 6-1: Compressed Insulation R-values

Lumber | Cavity

. 38 38C 30 30C | 25 22 21C 19 15C 13 11
Size Depth

2x12 11-1/4” | 37 38 30

2x10 9-1/4” | 32 35 30 30 25

2x8 7-1/4" | 27 30 25 27 24 22 21 19

2x6 5-1/2” 21 22 20 19 21 18
2x4 3-1/2” 14 15 13 15 13 11
2x3 2-1/2" 11 10 8.9
2x2 1-1/2” 6.6 6.2
2x1 3/4"
Standard Product | 12” 10- 9- 8- 8” 6- 5- 6- 3- 3- 3-
Thickness 1/4” | 1/2” | 1/4” 3/4” 1/2” | 1/4” | 1/2” | 1/2" | 1/2”

6.3 Assembly Types
The types of assemblies that can be created in the program are:

e Exterior wall

e Interior wall (used for both demising surfaces between conditioned and unconditioned
space, and party surfaces between two conditioned spaces)

e Underground wall

e Attic roof

e Cathedral roof

e Ceiling below attic

e Interior ceiling (used for both demising surfaces between conditioned and unconditioned
space, and party surfaces between two conditioned spaces)
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e Exterior floor

e Floor over crawl space

e Interior floor (used for both demising surfaces between conditioned and unconditioned
space, and party surfaces between two conditioned spaces)

6.4 Mandatory Envelope Requirements

The mandatory insulation requirements (Standards Section 150.0(a)-(d)) for new construction are
based on wood framing:

e Ceilings and rafter roofs with R-22, or a weighted average U-factor of 0.043.

e Framed wall insulation is either (1) R-13 in a wood-framed 2x4 wall or an overall U-factor not
to exceed 0.102, or (2) R-20 in a wood-framed 2x6 wall or a U-factor not to exceed 0.071.

e Opaque non-framed assemblies with R-13 or a U-factor not to exceed 0.102
e Bay or bow window roofs and floors must meet Table 150.1-A or B.

e Mass walls must meet Table 150.1-A or B.

e Raised floor insulation with R-19 or a weighted average U-factor of 0.037.

NOTE: The software does not enforce minimum mandatory requirements. Pay close attention when
modeling metal framing, which will require sheathing insulation to meet the mandatory
requirement.

6.5 Spray Foam Insulation (SPF)

The R-values for spray applied polyurethane foam insulation differ depending on whether the
product is closed cell (default R-5.8/inch) or open cell (default R-3.6/inch). When completing a
construction assembly for the roof/ceiling, walls, or floor, use the values shown in Table 6-2 to
determine the default R-value for the cavity size. With HERS verification and additional
documentation requirements, a higher than default value may be used, as indicated by checking the
box for non-standard spray foam in cavity as part of the construction assembly (see Reference
Appendices, Residential Appendix RA3.5.6). Additional documentation is an ICC Evaluation Service
Report (ESR) (Residential Compliance Manual, Section 3.5.1.3.).
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Table 6-2: Required Thickness Spray Foam Insulation (in inches)

Required R-values R-11 R-13 R-15 R-19 R-21 R-22 R-25 R-30 R-38
for SPF insulation

Required thickness
closed cell @ 2.00 2.25 2.75 3.50 3.75 4.00 4.50 5.25 6.75
R5.8/inch

Required thickness
open cell @ 3.00 3.50 4.20 5.30 5.80 6.10 6.90 8.30 | 10.60
R3.6/inch

To receive the most credit, spray foam insulation may be combined with Qll, which is modeled at the
project level (see Section 4.7.1.4) and requires HERS verification.

6.5.1 Medium Density Closed-Cell SPF Insulation

The default R-value for spray foam insulation with a closed cellular structure is R-5.8 per inch, based
on the installed nominal thickness of insulation. If the proposed insulation has an R-value greater
than 5.8, include the documentation noted in Section 6.5 with your plan check submittal to verify
the value modeled. Closed cell insulation has an installed nominal density of 1.5 to less than 2.5
pounds per cubic foot (pcf).

6.5.2 Low Density Open-Cell SPF Insulation

The default R-value for spray foam insulation with an open cellular structure is R-3.6 per inch,
calculated based on the nominal required thickness of insulation. If the proposed insulation has an
R-value greater than 3.6, include documentation noted in Section 6.5 with your plan check submittal
to verify the value modeled. Open cell insulation has an installed nominal density of 0.4 to 1.5
pounds pcf.

6.6 Advanced Wall Framing

Advanced wall framing (AWF) is applicable to wood framed walls that meet the installation criteria
from Reference Appendices, Joint Appendix JA 4.1.6 to reduce the amount of wood used for framing.
The construction technique, referred to as an advanced wall system, incorporates the following
construction techniques:

e 24-inch on center framing,
e Eliminates intermediate framing for cripple and king studs,
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e Uses single top plates, double stud corners, and in-line (i.e., stack) framing to maintain
continuity of transferring live loads of roof framing to wall framing (which allows roof
sheathing and exterior siding to be installed at full widths),

e Reduces framing for connections at interior partition walls (i.e., T-walls), and

e Reduces window and door header sizes.

6.7 Attic Roof Terminology

Figure 6-5. Attic insulation locations

Fotentiol
below -deck
insLdation

{Emmmm  Roof deck insulation

(modeled in attic data)

Ceiling below attic insulation

(modeled in conditioned zone)

6.7.1 Attic

Attic is an enclosed space directly below the roof deck and above the ceiling beams. The attic
component of the building contains the roof and attic, and any insulation that occurs at the roof
deck. In CBECC-Res, the attic is a separate zone. A typical ventilated attic does not include the ceiling
or ceiling insulation, which is modeled as part of the ceiling below attic. Up to two attics can be
defined in a building.

6.7.2 Cathedral Ceiling

A cathedral ceiling or rafter roof is modeled when there is no attic with a ceiling below (or to model
a skylight (Section 7.7)). A cathedral ceiling typically has insulation between the rafters and may be
flat or sloped. The insulation is in contact with the ceiling and there may be a one-inch air gap above
the insulation to vent moisture or accommodate a radiant barrier. Whether an air space is required
above the insulation, or the entire cavity is filled with insulation with no venting, is up to the local
building official.
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6.7.3  Ceiling Below Attic

The ceiling is defined as the interior upper surface of a space separating it from an attic, plenum,
indirectly or directly conditioned space or the roof assembly, which has a slope less than 60 degrees
from horizontal (definition from Reference Appendices, JA1).

6.7.4 Cool Roof

The CF1R reflects that a cool roof is modeled when a solar reflectance of 0.20 or greater is modeled,
and a thermal emittance of higher than 0.85. If a reflectance value greater than 0.10 (the default
value) but less than 0.20 is modeled, the CF1R reflects a special features message that the building
contains a non-standard roof reflectance.

Cool roof is a term that refers to the ability of roofing materials to both reflect and absorb solar heat.
Product ratings are from the Cool Roof Rating Council (CRRC) product directory (www.coolroofs.org).

6.7.5 Unventilated Attic

An unventilated attic (also called a sealed or unvented attic) is not typical. The insulation is typically
installed at the roof, there is a ceiling but that may or may not be insulated, and the ducts are likely
located in the attic. An example file is included (1StoryExample3Unvented.ribd19). For more see
Section 5.4.2.

6.7.6 Knee Wall

A knee wall or crawl space wall separates conditioned space from an unconditioned attic or crawl
space. These walls are modeled in CBECC-Res as an interior wall (a demising surface) and are
insulated as an exterior wall with no continuous insulation or exterior finish.

6.7.7 Low-Sloped Roof

A low-sloped roof has a ratio of rise to run (or pitch) of less than 2 in 12 (<9.5 degrees from the
horizontal). Although a cool roof is not mandatory, the standard design for a low-sloped roof in
climate zones 13 and 15 is an aged solar reflectance of 0.63 or higher.

If the roof membrane has a mass of at least 25 Ib/ft? or includes building integrated solar collectors,
the roof may assume the standard design value for solar reflectance (exceptions to Section
150.1(c)11).

6.7.8 Radiant Barrier

Modeled by checking the box on the attic or cathedral roof construction data, a radiant barrier
installed below the roof decking reduces radiant heat to any ducts and insulation below it. While not
a mandatory requirement, the standard design used to establish a building’s energy budget may
have a radiant barrier if there is no roof deck insulation.
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An air space is required for a radiant barrier (installation requirements for a radiant barrier are listed
in the Reference Appendices, Residential Appendix RA4 (or see CF2R form)). The radiant barrier is
modeled as part of either the attic zone or cathedral construction (see Section 6.8.2 or 6.10.2).
NOTE: Installing both a radiant barrier and roof deck insulation is not typical. Be sure to check the
CF1R’s attic table for the presence of a radiant barrier.

6.7.9 Roof

A roof is defined as the outside cover of a building or structure, including the structural supports,
decking, and top layer that is exposed to the outside with a slope less than 60 degrees from the
horizontal.

When the prescriptive tables (150.1-A or B), which are the basis of the standard design, contain a
minimum requirement for solar reflectance and thermal emittance, the values vary by roof slope. A
low-sloped roof has a ratio of rise to run (or pitch) of less than 2 in 12 (<9.5 degrees from the
horizontal). A steep-sloped roof has a ratio of rise to run of greater than or equal to 2:12 (9.5
degrees from the horizontal). There will be an energy penalty if default roof values are used in a
climate zone with cool roof requirements in the standard design.

6.7.10 Steep-Sloped Roof

A steep-sloped roof has a ratio of rise to run of greater than or equal to 2:12 (9.5 degrees from the
horizontal). Although a specific value is not mandatory, the standard design for climate zones 10
through 15 is an aged solar reflectance of 0.20.

If the roof membrane has a mass of at least 25 Ib/ft? or the roof area incorporates building
integrated solar collectors, the roof may assume the standard design value for solar reflectance
(exceptions to Section 150.1(c)11).

6.8 Attic Construction

An attic zone is created directly or will be created when a ceiling below attic is created. The attic
construction is what contains the roofing material (e.g., tile, asphalt), above or below deck
insulation, and the radiant barrier. A typical attic does not include the ceiling or ceiling insulation,
instead the ceiling and ceiling insulation are modeled as part of the ceiling below attic. There is no
orientation associated with an attic roof.
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6.8.1  Attic Construction Data
Figure 6-6: Attic Construction Data/Roof Deck Insulation

Construction Data l

Currenthy Active Construction: |Tile R-19 below deck j

Construction Name: |Ti|e R-19 below deck

Can Assign To: |Attic Roofs j

Construction Type:  |Wood Framed Ceiling j Roofing Type: |Steep Slope Roof tile, metal tile, cj

Construction Layers (topmost to bottom)

Cavity Path Frame Path
Roofing: |10 PSF (RoofTileAirGap) ~| |10 PSF (RoofTileAirGap) ~|
Above Deck Insulation: | no insulation - j | no insulation - j
Roof Deck: |Wood Siding/sheathing/decking j Wood Siding/sheathing/decking j
Cavity / Frame: |R 19 ~| |2d@24in 0OC. ~|
Inside Finish: | select inside finish - j | select inside finish - j

I” Mon-Standard Spray Foam in Cavity
¥ Thick Cawity Insulation Covers Framing

I Radiant Barrier Exposed on the Inside

6.8.1.1 Construction Name

User-defined name.

6.8.1.2 Can Assign To

This is a fixed field. To create a new assembly type, at the zone level, select <create> and pick the
appropriate construction assembly type.

6.8.1.3 Construction Type

Options are wood framed, built-up roof, and SIP Ceiling. Steel framed is not yet implemented.

6.8.1.4 Roofing Type

Pick the appropriate roof type: (1) steep slope roof tile, metal tile, or wood shakes; or (2) all other.
Options available for the construction layer “Roofing” vary based on this selection. Both options
include a tile roof. The selection under steep slope is for a tile roof with an air gap. The selection
under all other is for tile without an air gap.
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6.8.2  Attic Construction Layers

Working from the top to the bottom of the construction layers:

6.8.2.1 Roofing

The available types will depend on the roofing type specified above. Types include light roof, roof
tile, asphalt, gravel, tile with an air gap, tile with no air gap, heavy ballast or pavers, very heavy
ballast or pavers, metal tile, and green hybrid roofing tile. The “10 PSF” tile roof selection under
steep slope is for a tile roof with an air gap. The selection under all other is for tile without an air

gap.
6.8.2.2 Above Deck Insulation

If above deck insulation is shown as part of the attic details, model either whole numbers of R1 to
R60 sheathing insulation, or pick “specify R-value” and enter a value that can include one decimal
place.

6.8.2.3 Roof Deck

The default is wood siding/sheathing/decking.

6.8.2.4 Cavity/Frame (below deck insulation)

List the compressed R-value of below deck insulation (see Section 6.2) in the cavity column. This is
the insulation installed at the roof, not on the ceiling. The framing column is to indicate the size and
spacing of the framing. Options are 2x4 to 2x12 with 16- or 24-inch on center framing.

6.8.2.5 Inside Finish

This is the inside finish (if any), of the attic space, and does not include the ceiling below the attic. A
layer of gypsum is not typically included.

6.8.2.6 Non-Standard Spray Foam in Cavity

This check box identifies additional documentation and HERS verification requirements due a
claimed R-value that exceeds the default assumption of R-5.8 per inch for closed cell SPF and R-3.6
per inch for open cell SPF (see also Section 6.5).

6.8.2.7 Thick Cavity Insulation Covers Framing

When below roof deck cavity insulation is greater than the size of the cavity, check this box and the
program will assume any insulation greater than the selected frame size will cover the frame.
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6.8.2.8 Radiant Barrier Exposed on the Inside

This check box identifies whether a radiant barrier will be installed in the attic. It is not typical
construction to include both roof deck insulation and a radiant barrier.

6.9 Ceiling Below Attic and Interior Ceilings

The ceiling below attic is typically where insulation is installed when it separates conditioned space
from a ventilated attic zone (Figure 6-7).

Interior ceilings are used to define surfaces separating conditioned space from another conditioned
space or an enclosed unconditioned space.
6.9.1 Ceiling Construction Data

Figure 6-7: Ceiling Below Attic Assembly

Construction Data l

Currently Active Construction: |R38 Ceiling below attic j

Construction Name: |R38 Ceiling below attic

Can Assign To: |Cei|ings (below attic) j

Construction Type:  |Wood Framed Ceiling j

Construction Layers (topmost to bottom)

Cavity Path Frame Path
Attic Floor: | no attic floor - j | no attic floor - j
Cavity { Frame: |R 38 j |2x4 Bottom Chord of Truss @ 24 ij
Sheathing / Insulation: | no sheathingfinsul. j | no sheathing/insul. j
Inside Finish: |Gypsum Board j |Gypsum Board j

™ Mon-Standard Spray Foam in Cavity

¥ Raised Heel Truss RHT Height: 35 in

6.9.1.1 Construction Name

User-defined name.

6.9.1.2 Can Assign To

This is a fixed field. To create a different assembly type, at the zone level, pick <create> and select
the appropriate construction assembly type.
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6.9.1.3  Construction Type

Wood framed is the only option available.
6.9.2  Ceiling Construction Layers

6.9.2.1 Attic Floor

The available types include no attic floor and wood siding/sheathing/decking.

6.9.2.2 Cavity/Frame

List the compressed R-value of cavity insulation (see Section 6.1) in the cavity column. In the framing
column select the size of the framing and the spacing, such as 2x12 with 24-inch on center framing,
or 2x4 roof truss at 24-inches on center.

6.9.2.3 Sheathing/Insulation
List the sheathing or insulation layer. Options are none, gypsum board, wood sheathing, and R1 to
R60 insulation, or specify R-value (allows an entry that includes one decimal place).

6.9.2.4 Inside Finish

This is the inside finish (if any), of the attic space. A layer of gypsum is typical.

6.9.2.5 Non-Standard Spray Foam in Cavity

This check box identifies additional documentation and HERS verification requirements due a
claimed R-value that exceeds the default assumption of R-5.8 per inch for closed cell SPF and R-3.6
per inch for open cell SPF (see Section 6.5).

6.9.2.6 Raised Heel Truss

Check box to indicate if there is a raised heel truss and its height (in inches). With a standard roof
truss, the depth of the ceiling insulation is restricted to the space left between the roof deck and the
wall top plate for the insulation path and the space between the bottom and top chord of the truss
in the framing path. If the modeled insulation completely fills this space, there is no attic air space at
the edge of the roof. Heat flow through the ceiling in this attic edge area is directly to the outside
both horizontally and vertically, instead of to the attic space.
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Figure 6-8: Section at Attic Edge with Standard Truss

Potential
radiant
barrier

Potential
roof deck
insulation

—3-1/2"
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A raised heel truss provides additional height at the attic edge that, depending on the height and the
ceiling insulation, can either reduce or eliminate the attic edge area and its thermal impact.

Figure 6-9: Section at Attic Edge with a Raised Heel Truss

Potential
below-deck
insulation

Finish system /

6.10 Cathedral Ceiling

6.10.1 Cathedral Ceiling Construction Data

Each surface facing a different orientation is modeled as a separate surface (see Figure 7-3 and
Section 7.2.2).

6.10.1.1 Construction Name

User-defined name.

6.10.1.2 Can Assign To

This is a fixed field. To create a new assembly type, at the zone level, pick <create> and select the
appropriate construction assembly type.
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6.10.1.3 Construction Type

Options are wood framed, built up roof, and SIP ceiling.

6.10.1.4 Roofing Type

Pick the appropriate roof type: (1) steep slope roof tile, metal tile, or wood shakes; or (2) all other.
Options available for this construction layer vary based on this selection.

Figure 6-10: Cathedral Ceiling with Radiant Barrier

Construction Data l

Currently Active Construction: |R38 Cathedral Ceiling j

Construction Mame: |R38 Cathedral Ceiling

Can Assign To: |Cathedra| Ceilings j

Construction Type: |Wood Framed Ceiling j Roofing Type: |a|| others j

Construction Layers (topmost to bottom)

Cawvity Path Frame Path
Roofing: |Light Roof (Asphalt Shingle) ~| |Light Roof (Asphalt Shingle) ~|
Above Deck Insulation: | no insulation - j | no insulation - j
Roof Deck: |\Wood Siding/sheathing/decking j Wood Siding/sheathing/decking j
Cavity / Frame: |R 33 ~| |x12@24in0cC |
Sheathing / Insulation: | no sheathing/insul. j | no sheathing/insul. j
Inside Finish: |Gyp5um Board j |Gyp5um Board j

I Mon-Standard Spray Foam in Cavity

v Radiant Barrier on bottom of roof deck (w/ minimum 1 inch air space below)

6.10.2 Cathedral Ceiling Construction Layers

6.10.2.1 Roofing

The available types will depend on the roofing type specified above. Types include light roof, roof
tile, asphalt, gravel, tile, heavy ballast or pavers, very heavy ballast or pavers, metal tile, and green
hybrid roofing tile.

6.10.2.2 Above Deck Insulation

Options range from no insulation to R60.
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6.10.2.3 Roof Deck

The default is wood siding/sheathing/decking.

6.10.2.4 Cavity/Frame

List the compressed R-value of cavity insulation (see Section 6.1) in the cavity column. The framing
column is to indicate the size of the framing and the spacing (e.g., 2x12 with 24-inch on center
framing). Also included is an option for a 2x4 bottom chord of truss at 24-inches on center.

6.10.2.5 Sheathing/Insulation

List the sheathing or insulation layer. Options are no sheathing/insulation, gypsum board, wood
sheathing, and R1 to R60 insulation, or specify R-value (allows an entry that includes one decimal
place).

6.10.2.6 Inside Finish

This is the inside finish (if any), of the roof. A layer of gypsum is typically included.

6.10.2.7 Non-Standard Spray Foam in Cavity

This check box identifies additional documentation and HERS verification requirements due a
claimed R-value that exceeds the default assumption of R-5.8 per inch for closed cell SPF and R-3.6
per inch for open cell SPF (see Section 6.5).

6.10.2.8 Radiant Barrier

Model a radiant barrier by checking the box “Radiant barrier on bottom of roof deck (with minimum
1-inch air space below).” The air space is a required component of radiant barrier installation criteria
found in the Residential Compliance Manual, Appendix D. While not a mandatory requirement, the
standard design for a building has a radiant barrier if there is no roof deck insulation.

6.11 Walis

Wall construction details are accessible by either creating a new wall assembly or creating/
modifying an assembly in the list of Construction Assemblies. Wall details (Figure 6-11) are defined
from the inside surface to the outside (as shown on the screen for construction layers). For a
description of when a wall is modeled as interior (for example, demising or walls separating the
house from the garage), see Section 6.11.6.

CBECC-Res can currently model wood or steel-framed, advanced wall framing, SIP, mass, straw bale,
log, and underground walls.
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6.11.1 Interior and Exterior Wall Construction Data

6.11.1.1 Construction Name

User-defined name.

6.11.1.2 Can Assign To

This is a fixed field. To create a new assembly type, at the zone level pick <create> and select the
appropriate construction assembly type.

6.11.1.3 Construction Type

Options available include wood framed and steel framed (Section 6.11.2), unframed wall types are
concrete, Insulated Concrete Form (ICF), brick, hollow unit masonry, adobe, strawbale, log (Section
6.11.3) and structurally insulated panels (SIPs) (Section 6.11.4).

Figure 6-11: Wood-Framed Wall Construction Data

Construction Data l

Currently Active Construction: |R1EI R& Stucco Wall j

Construction Name: |R1EI R5 Stucco Wall

Can Assign To: |Exteri0rWaIIs j

Construction Type:  |Wood Framed Wall j

Construction Layers (inside to outside)

Cavity Path Frame Path
Inside Finish: |Gypsum Board j |Gypsum Board j
Sheathing / Insulation: ,W ,W
Cavity / Frame: |R 19 in 5-1/2 in. cavity (R-18)  ~| [2x6 @ 16in. O.C. -
Sheathing / Insulation: W W
Exterior Finish: |Synthetic Stucco j |Synthetic Stucco j

™ Mon-Standard Spray Foam in Cavity

6.11.2 Framed Wall Construction Layers (inside to outside)

6.11.2.1 Inside Finish

Default value gypsum board.

6.11.2.2 Sheathing/Insulation

List the sheathing or insulation layer in a wall on the inside surface (conditioned space side) of the
framed wall, or the size and material of furring on the inside surface. Options are none, gypsum
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board, wood sheathing, and R 1to R 60 insulation, or specify R-value (allowing an entry that includes
one decimal place).

6.11.2.3 Cavity/Frame

List the compressed R-value of cavity insulation (see Section 6.1) in the cavity column. The framing
column is to indicate the size of the framing and the spacing (e.g., 2x6 with 16-inch on center
framing), or advanced wall framing (AWF), see Section 6.6.

6.11.2.4 Sheathing/Insulation

List the sheathing or insulation layer that will be added to the outside of the framing (such as 1-coat
stucco). Options are none, gypsum board, wood, R1to R60 insulation, or specify R-value (allows an
entry that includes one decimal place).

6.11.2.5 Exterior Finish

Exterior finish options are 3 coat stucco, or 1 coat synthetic stucco (often modeled with sheathing
insulation), wood siding, and all other siding.

6.11.2.6 Non-Standard Spray Foam in Cavity

This check box identifies that additional documentation and HERS verification requirements apply
because the claimed R-value exceeds the default assumption of R-5.8 per inch for closed cell SPF and
R-3.6 per inch for open cell SPF (see Section 6.5).

6.11.3 Mass or Other Unframed Walls

6.11.3.1 Inside Finish

Default value gypsum board.

6.11.3.2 Insulation/Furring

List the insulation installed if the walls are furred on the inside. Select the thickness and type of
furring which is 0.5-inch to 5.5-inch thick wood or metal.

6.11.3.3 Mass Layer

List the material which varies based on the construction type and includes concrete, brick, light
weight (LW), medium weight (MW) or normal weight (NW) concrete masonry units (CMU) with solid
grout, insulated cores, or empty cores. Select the thickness.
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6.11.3.4 Insulation/Furring

List the insulation installed if the walls are furred on the outside. Select the thickness and type of
furring which is 0.5-inch to 5.5-inch thick wood or metal.

6.11.3.5 Exterior Finish

Exterior finish options are wood siding, 3 coat stucco, or synthetic stucco (also known as 1 coat
stucco), wood siding/sheathing/decking, and all other siding.

6.11.3.6 Non-Standard Spray Foam in Cavity

This check box identifies that additional documentation and HERS verification requirements apply
because the claimed R-value exceeds the default assumption of R-5.8 per inch for closed cell SPF and
R-3.6 per inch for open cell SPF (see Section 6.5).

6.11.4 Below Grade Walls

Underground or below grade walls that are concrete/ICF/Brick can be created using the right-
click/create underground walls option on the construction assemblies list. With the exception of the
exterior surface (which is assumed to be soil), the inputs are the same above grade walls (Section
6.10.3).

Figure 6-12: Below Grade Walls

Construction Data l

Currently Active Construction: |E|G Mass R13 j

Construction Name: |EIG Mass R13

Can Assign To: |Underground Walls j

Construction Type: |Concrete I'ICF / Brick j

Construction Layers (inside to outside)

Furring
Inside Finish: |Gypsum Board j
Insulation/Furring: ’h |3.5 in. Wood j
Mass Layer: |Concrete j | gin. j
Insulation/Furring: | specify R-value - j R: | | none - j

I” Mon-Standard Spray Foam in Assembly

6.11.5 Structurally Insulated Panels (SIPs)

6.11.5.1 Inside Finish

Default value gypsum board.
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6.11.5.2 Sheathing/Insulation

List the continuous insulation layer on the inside surface (conditioned space side) of the SIP wall.
Options are R1 to R60 insulation.

6.11.5.3 Panel Rated R (@ 75 F)

Specify the panel’s rated R-value at 75 degrees in the cavity path (R14 to R55). In the frame path list
the thickness of the panel and whether it is or is not OSB.

6.11.5.4 Sheathing/Insulation

List the continuous insulation layer on the outside surface of the SIP wall. Options are R1 to R60
insulation or specify R-value (allows an entry that includes one decimal place).

6.11.5.5 Exterior Finish

Exterior finish options are wood siding, 3 coat stucco, or synthetic stucco (also known as 1 coat
stucco), wood siding/sheathing/decking, and all other siding.

6.11.6 Demising and Interior Walls

Walls separating conditioned space from unconditioned space (e.g., from house to garage, knee
walls) are modeled in the conditioned space as interior walls, although actually demising walls. In
creating the building envelope, the wall will have conditioned space on one side and unconditioned
space or zone on the other side.

When defining multifamily buildings, party walls separating zones are defined as part of both zones
in which they occur. The box indicating that there is a dwelling unit on the other side is checked.

When the wall is an interior or demising wall, both the inside and outside surfaces are gypsum
board, and there will be no solar gains on the unconditioned side. Knee walls are insulated as a wall.
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Figure 6-13: Interior Walls

Construction Data l

Currently Active Construction: |Interior WWall Cons j

Construction Marme: ||nteri0rWaII Cons

Can Assign To: |Interi0rWaIIS j
Construction Type: |W00d Framed Yall j
Construction Layers (inside to outside)
Cavity Path Frame Path
Inside Finish: |Gypsum Board j |Gypsum Board j
Sheathing / Insulation: | no sheathingfinsul. - j | no sheathingfinsul. - j
Cavity / Frame: |R 15 ~| |z@16in O |
Sheathing / Insulation: | no sheathingfinsul. - j | no sheathingfinsul. - j
COther Side Finish: |Gypsum Board j |Gypsum Board j

6.11.7 Garage Exterior Walls

The outermost walls of the garage wall or unconditioned storage space, which are modeled as part
of an unconditioned zone, typically do not have insulation (see Figure 6-13).

Figure 6-14: Uninsulated Exterior Wall

Construction Data l

Currently Active Construction: |Garage Ext Wall j

Frame R: 5.051
Construction Name: ‘Garage Ext Wall Cavity R: 1.480

Frm Fetr: 0.250

Can Assign To: ‘ExleriorWaIIs j

Construction Type ‘Wuod Framed Wall j

Construction Layers (inside to outside)

Cavity Path Frame Path
Inside Finish: |Gypsum Board j |Gyp5um Board j
Sheathing / Insulation: | no sheathingfinsul. - j | na sheathing/insul. - j
Cavity / Frame: | no insulation - j |2x4 @ 16 in. 0.C. j
Sheathing / Insulation: | no sheathingfinsul. - j | no sheathing/insul. - j
Exteriar Finish: |3 Coat Stucco j |3 Coat Stucco j

I™ Mon-Standard Spray Foam in Cavity

6.12 Floors

Raised floor types that can be created include wood framed, SIPs or concrete/ICF/brick
constructions.
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Floors may be located over a crawl space or exterior (ambient air). Interior raised floors may be over
an unconditioned attached space (such as a garage) or over another conditioned space (party
surface). Steel framed floor construction is not yet implemented. See Figure 6-15 and Figure 6-16.

Slab on grade and below grade slab floors are not created using a construction assembly (see Section
6.12.4).

Figure 6-15: Floor over crawl space

Construction Data l

Currently Active Construction: ‘T24—2E|13 R19 FlrOvrCrawd Cons j

Construction Marne: ‘T24-2D13 R19 FirCwrCrawl Cc

Can Assign To: ‘Floors Cwer Crawlspace j

Construction Type: ‘Wood Framed Floar j

Canstruction Layers (topmost to bottom)
Cavity Path Frame Path

Floor Surface: ‘Carpeted j |Carpeted j

Concrete Fill: ‘ no concrete fill - j | no concrete fill - j

Floor Deck: ‘Wood Siding/sheathing/decking j |Woud Siding/sheathing/decking j
Cavity / Frame: |R 13 | |zxiz@sinoc |

Sheathing / Insulation: ‘ no sheathingfinsul. - j | no sheathingfinsul. - j

Exterior Finish: ‘WoodSldmgfsheathmgfdeckmg ﬂ |WoudSldlng!sheathmg!deckmg j

[ Mon-Standard Spray Foam in Cawty

Figure 6-16: Floor over exterior

Construction Data l

Currently Active Construction: |E><t Floor Cons j

Construction Marme |E><t Floor Cons

Can Assign To |Exterior Floors j

Construction Type: |W00d Framed Floor j

Construction Layers (topmost to bottom)
Cavity Path Frame Path

Floor Surface: |Carpeted |Carpeted

Concrete Fill: | no concrete fill - | no concrete fill -

4

Lel Ll L Lo Lo el

Cavity / Frame: |R 19 |2x4 @ 16 in. O.C.

Floor Deck: |W00d Siding/sheathing/decking j |Wood Siding/sheathing/decking

Sheathing / Insulation: | no sheathingfinsul. - | no sheathingfinsul. -

L

Exterior Finish |- select finish - | select finish -

™ Mon-Standard Spray Foam in Cavity

6.12.1 Raised Floor Construction Data

6.12.1.1 Construction Name

User-defined name.
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6.12.1.2 Can Assign To

This is a fixed field. To create a new assembly type, at the zone level, pick <create> and make the
appropriate construction assembly type.

6.12.1.3 Construction Type

Options include wood framed, SIPs, or concrete /ICF/brick constructions.
6.12.2 Raised Floor Construction Layers (top to bottom)

6.12.2.1 Floor Surface

The available floor surface types are carpeted, hardwood, tile, and vinyl.

6.12.2.2 Concrete Fill

Default is no concrete fill. Select no concrete fill, or concrete fill.

6.12.2.3 Floor Deck
Select (1) no floor deck or (2) wood siding, sheathing, decking

Figure 6-17: Interior Floor

Construction Data |

Currently Active Construction: |Floor over Garage j

Construction Name: | Floor over Garage

Can Assign To: |Interi0r Floars j

Construction Type: |W00d Framed Floar j

Construction Layers (toprnost to bottom)

Cavity Path Frarme Path
Floor Surface: |Carpeted j |Carpeted j
Concrete Fill: | no concrete fill - j | no cancrete fill - j
Floor Deck: |W00d Siding/sheathing/decking j |W00d Siding/sheathing/decking j
Cavity / Frame: [R 18 ~| |2@@Ein0cC -
Sheathing / Insulation: | nao sheathing/insul. j | no sheathingfinsul. j
Ceiling Below Finish: |Gypsum Board j |Gypsum Board j

[ Mon-Standard Spray Foam in Cavity

6.12.2.4 Cavity/Frame

List the compressed R-value of cavity insulation (see Section 6.1) in the cavity column. The framing
column is to indicate the size of the framing and the spacing (e.g., 2x6 with 16-inch on center
framing) or panel size for SIPs.
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6.12.2.5 Sheathing/Insulation

List the sheathing or insulation layer on the outside of the framing. Options are none, gypsum board,
and R1 to R60 insulation.

6.12.2.6 Exterior Finish

Optional input. The available exterior finishes are 3 coat stucco, synthetic stucco (also known as 1
coat stucco), wood siding/sheathing/decking, and all other siding.

6.12.2.7 Non-Standard Spray Foam in Cavity

This check box identifies additional documentation and HERS verification requirements due a
claimed R-value that exceeds the default assumption of R-5.8 per inch for closed cell SPF and R-3.6
per inch for open cell SPF (see Section 6.5).

6.12.3 Floor Over Garage

A floor over a garage is modeled as an interior floor. When defining the building envelope, the
outside surface will be set to garage rather than another conditioned zone. By modeling it as an
interior floor, the ceiling below can be set to gypsum board or be left undefined (“- select inside
finish -”).

6.12.4 Slab and Below Grade Slab

There are no construction assemblies for slab and below grade slab floors. See Sections 7.5 and 7.6.

NOTE: On the CF1R, below grade slab floor area is not included in the general information total for
slab area (which only includes the area of slab on grade). The below grade slab floor area is listed in
the slab floor table.

6.13 Window Types

The window types (but only if set up correctly) can be used to update window efficiencies in an
entire building in one or two steps. Do not include any details other than the U-factor and SHGC
values. Be sure to enter the values, even when accepting the default values (text changes from blue
to red).

Leave size, overhang and/or fin fields blank and create as few different window types as possible
(see Figure 6-18). When you create the building’s walls and windows (see Section 7.6) then you will
specify the window sizes and any overhang/fin details.
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6.13.1 Window Type Data

6.13.1.1 Window Name

User defined name (does not appear on the CF1R). Use a brief description of the type of window or
the efficiency values (30/23).

6.13.1.2 Specification Method

Window dimension or overall window area. NOTE: This value can be changed when defining the
individual windows in the building, such as if there is an asymmetric window, no overhangs, and you
want to enter only the area.

Figure 6-18: Window Type

Window Type Data l Window Overhang l Window Fins l

Currently Active Window Type: |30 123 j

Window Name: [30/23

Specification Method: |‘u"u’induw Dimensions (required forﬂns.-"o'j
v Model Window Fins and/or Overhangs

Window Area: ft2

Width: ft

Height: ft

NFRC U-factor: 0.3 Btuh/t2-°F

Solar Ht Gain Coef: 023

Exterior Shade: |Insect Screen (default) j

6.13.1.3 Model Window Fins and/or Overhangs

When defining the window library, it is not necessary to define an overhang. These values will be
completed when defining the individual windows in the building. Check box is available only when
the previous field is set to window dimensions.

6.13.1.4 Window Area

Leave blank. This value is specified when defining the windows in the building.
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6.13.1.5 NFRC U-factor

Be sure to type in the value. U-factor is either from National Fenestration Rating Council (NFRC) for
the fenestration product (do not use the center of glass value) (www.nfrc.org) or the default value
from Standards Section 110.6, Table 110.6-A.

6.13.1.6 Solar Heat Gain Coefficient

Be sure to type in the value. Solar Heat Gain Coefficient (SHGC) is either from NFRC for the
fenestration product (www.nfrc.org) or the default value from Standards Section 110.6, Table 110.6-
B.

6.13.1.7 Exterior Shade

Default is insect (bug) screens. As with overhangs, as you enter windows in the building you can
change this to none.
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7 Building Envelope

Once the conditioned zone is defined (Figure 7-1) the different components of the building envelope
can be created or modified. If using a sample file or previously created file, you will have a library of
construction assemblies from which to choose.

Figure 7-1: Conditioned Zone

Envelope | Mechanical Zone Data |

i Project: "1 Stary Exam
---------- B GarAttic 4405
---------- B attic (2,100 SqF
@[] Conditioned (2,10 Mame: | Conditioned

BT Cailing (heln
Type: |Conditioned -

Currently Active Zone: |Cunditiuned j

HYAC Systern: |HVAC System 1 |
Floor Area: 2100 #2
Stories 1
Ceiling Height: 9 ft
Floorto Floar: 10 f
norto Floor DHW System 1: |DHW System ~
¥ ¥
Bottam: 07 f
Win Head Height: BT ft
= Eﬂ GarToHoussg
[— GarTo DHW Systern 2: |- none - j
= GarToH ’
arTaHouse
<ol Slab On Grd
;.?,] HWAL Syste
= DHW Syste

arage (440 SqFy
-8 Gar Ceiling
Guall Front

Distinct from the building front orientation from the site plan, wall surfaces (and any windows) use
the plan orientation or plan view. (Try not to think about whether it faces west, simply determine if
the surface is facing the front, left, back or right from the floor plan.) Numeric values are only
specified when the wall is at an angle and the value is where the wall is relative to the front.

When you must specify an angled wall, the “plan orientation” values are the same for every
building—front is 0, left is 90, back is 180, and right is 270. If there is a breakfast nook on the back of
the building, the angled walls are entered as (180-45) 135 and (180+45) 225 (see Figure 7-2). The
software adjusts these values based on the entry on the building tab for front orientation and
reports the actual azimuth.

USER TIP: When you enter the actual orientation of a wall, the software models the “specified” value
plus the front orientation. This means if the front of the building faces 90 degrees and you identify
the front wall as 90 rather than front, the output will reflect 180 (user specified + building front). The
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CF1R report includes both the plan orientation and the actual azimuth. If you are unsure, carefully

check the CF1R for accuracy.
Figure 7-2: Plan Orientation

15'—4" 2

2'—Q" 1'—8" 8'—Q" 1'—8" 2'—Q" 14—7"

Plan Orientation
= 928

Plan Orientation > Plan Orientation
= 133 = 180

~a060 w/ 20 5L q -
w . <
i % AN
— — n) — — —
%

COVE

HD—8A
= 270 & SSTB3:

1'—1"2'—0"

Plan Orientation

Plan Orientation
= 90

NOOK

10'-0" CLG.
TILE

5060 SL.

5060 SL. TEMP.

P11——

HPAHD22-2P

DESK

KITCHEN

10'-0" CLG.
TILE

3R .—k}lgl —_ I8 —h — K

26°-0"

»

7.2 Opaque Surfaces

Working from top down, add any ceilings below attic and any cathedral ceilings, followed by walls

and floors.

7.2.1  Defining Surfaces Surrounding a Zone

CBECC-Res applies logic that requires a modeled space to have a ceiling/roof, floor and sometimes
four walls. If a space/zone is adjacent to another space being modeled, the connection between
these two zones is achieved by modeling an interior surface (wall, floor, or ceiling) in one of the
zones. When connections are missing the file will not run.

NOTE: When the wall from the house to the garage (interior or demising wall) is modeled in the
garage, an error will occur. Move the surface to the conditioned space and set the zone on the other
side as the garage to get the file to successfully run.

An interior surface may be a demising surface (between conditioned and unconditioned space), a
party surface (the other conditioned space is not modeled), or an interior surface (both conditioned

zones are modeled).
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7.2.2 Addition Alone Connecting Surfaces (“Party” Surface)

If the adjacent space is not modeled, an interior surface is modeled where the new space connects
to the existing space. Check the option for a “party surface” when the adjacent zone is not being
modeled.

7.2.3  Ceiling below attic

7.2.3.1 Ceiling Name

User-defined name. If the building plans have a unique identifier, that should be used here to assist
in the plan checking and inspection processes.

7.2.3.2 Belongs to Zone

Select any appropriate zone already included in the building model. When copying components of
one zone to another, this field automatically changes.

7.2.3.3 Surface Status (if shown)

The default is new for new construction. Other options include existing and altered.

7.2.3.4 AtticZone

Select any appropriate attic zone or define a new zone. A separate attic zone would be needed if any
of the characteristics of the attic are different, including the roofing material, above or below deck
insulation, or radiant barrier.

7.2.3.5 Construction

If an appropriate construction assembly is not available, pick <create> (discussed in depth in Chapter
6, Construction Assemblies).

7.2.3.6 Ceiling Area

Area of the ceiling, in square feet.

USER TIP: Check the details of the attic associated with this ceiling. The construction types can be
difficult to distinguish. The attic zone will include the type of roof (such as asphalt or tile), whether
there is roof deck insulation, a radiant barrier, a cool roof, and roof pitch (see Figure 5-6 and Figure
5-7).
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7.2.4 Cathedral Ceiling

The information needed to define a cathedral ceiling is shown in Figure 7-3. Because the orientation
is entered for cathedral ceilings, the ceiling will be modeled in multiple entries, with a typical
cathedral ceiling having two or more parts (e.g., left, and right).

Figure 7-3: Cathedral Ceiling

Cathedral Ceiling Data |

Currently Active Ceiling: |Cathedral L j
Ceiling Name: |Cathedral L
Belongs to Zone: |Conditioned j

Ceiling Area: 1,100 f2
Roof Rise: 7T xin12

Orientation: Left -

Roof Deck/Surface

Construction: |R38 Cathedral Ceiling j
Solar Reflactance: 0.1

IR Emittance: 0.85

7.24.1 Ceiling Name

User-defined name.

7.2.4.2 Belongs to Zone

Select any appropriate zone already included in the building model. When copying components of
one zone to another, this field automatically changes.

7.2.4.3 Surface Status (if shown)

The default is new for new construction. Other options include existing and altered.

7.2.4.4 Construction

If no appropriate construction assembly is available, pick <create> (discussed in depth in Chapter 6,
Construction Assemblies).
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7.2.4.5 Ceiling Area

The area of the ceiling (in square feet) that meets all the same specified criteria. The area should be
adjusted for the roof pitch (see Table 7-3). If parts of the roof face different orientations, model
separately.

Table 7-3 Roof Pitch Multiplier

Roof Pitch Angle Roof Pitch Multiplier
1:12 4.76 1.0035
2:12 9.46 1.0138
3:12 14.04 1.0308
4:12 18.43 1.0541
5:12 22.62 1.0833
6:12 26.57 1.1180
7:12 30.26 1.1577
8:12 33.69 1.2019
9:12 36.37 1.2500
10:12 39.81 1.3017
11:12 42.51 1.3566
12:12 45.00 1.4142

7.2.4.6 Roof Rise

Specify the roof rise or roof pitch, which is the number of feet the roof rises in a span of 12 feet (e.g.,
shown on plans as 4:12 or 4 feet in 12 feet). If there are multiple pitches you can enter the roof rise
of the largest area of roof

7.2.4.7 Orientation

The plan view using labels front, left back and right. If specifying a value, it is based on front = 0, left
=90, back = 180, and right = 270. If the cathedral ceiling is on a part of the building facing an angle,
match the orientation of the walls. See Section 7.1.

7.2.4.8 Solar Reflectance

The default aged solar reflectance is 0.10 for all roof types. Alternatively, enter the aged solar
reflectance for a roof product, as published by the Cool Roof Rating Council (CRRC)
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(www.coolroofs.org). A higher value is better, so if a specific product color is unknown use a lower

value among options to avoid having to regenerate compliance documentation during construction.
See also Section 5.3.1.7.

7.2.4.9 IR Emittance

The default thermal emittance (or emissivity) for all roofing materials is 0.85. Alternatively, enter the
emittance value published by CRRC (www.coolroofs.org). See also Section 5.3.1.8.

7.2.5 Knee Walls

Model any knee walls (a sidewall separating conditioned space from attic space under a pitched roof
or where ceiling heights change), as an interior wall with the outside surface as attic, with insulation
value typical for a wall.

7.2.6 Exterior Walls

Add the walls in a clockwise or counterclockwise direction and in the order you would like them to
appear in the tree and on the reports.

7.2.6.1 Exterior Wall Name

If the building plans use a unique tag or ID, use that for the name, otherwise a simple name such as
front or front wall is sufficient. Each name within a zone or on a surface must be unique.

7.2.6.2 Belongs to Zone

The name of the zone in which the wall is being modeled.

7.2.6.3 Surface Status (if shown)

Surface status is used to identify an existing, altered, or new wall. Any surfaces that are part of a new
building or addition are new.
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Figure 7-4: Exterior Wall

Exterior Wall Data I

Currently Active WWall: |Frc|nt j
Extarior WWall Name: |Fr|:|nt
Belongs to Zone; |Cnnditinned j
Surface Status: |New j
Construction: |E}{terianaII Consg j

Wall Area: 2700 f2
Wyall Tilt: 90.0 deg
Orientation: Front -

7.2.6.4 Construction

Either pick an existing construction assembly or create a new one (see Section 6.10)

7.2.6.5 Wall Area

Gross wall area, in square feet (the area of windows and doors associated with the wall will be
subtracted).

7.2.6.6 WallTilt

A wall typically has a tilt of 90 degrees but may range from greater than 60 degrees to less than 120
degrees (see Figure 7-5).

7.2.6.7 Orientation

The plan view orientation. Use front, left, back and right. If specifying a value, it is based on front
being equal to 0, left is 90, back is 180, and right is 270, rather than the actual building orientation.
The software will add the front orientation and this plan orientation to determine the actual
orientation of the modeled surface. See Section 7.1.

7-7



2019 CBECC-Res User Manual Building Envelope

Figure 7-5: Surface Tilt

‘Walls have a tilt

greater than 80 r.unfiha»fns tilt Owrtside Floors have a tilt

but less than 120 &s5 than © of 180 degrees

degrees from the degrees from the from the
horizontal horizontal

horizontal

7.2.7  Party Walls and Surfaces

When a building includes multiple zones, model any interior surfaces between the zones. Both zones
are identified, as well as checking the box that the zone on the other side is modeled (see Figure
7-6).

Figure 7-6: Party Wall

Interior Wall Data ]

Currently Active Wall: |Interiar Wall 1 j
Interior Wall Name: |Interi0r‘u"-}all 1
Belongs to Zone: |Cnnditi0ned j
W s a Party Surface I¥ Zone on Other Side Is Modeled
Zone on Other Side: |Cnnditi0ned—2 j
Construction: |Int Wall R-15 j

Wall Area: 175 f2

7.2.8 Below Grade Overview

This is an overview of the inputs scattered throughout this user manual that are related to modeling
below grade surfaces, also known as basements or underground surfaces.

In the zone information, if there are below grade surfaces, determine the depth of the below grade
walls and floor and enter the zone bottom as the negative of that number. For example, if the walls
are 6 feet 4 inches below grade, the wall and floor depths are 6.33 feet, and the zone depth is -6.33
feet.

Some modeling decisions to consider: (1) Because the orientation is not an input and it is not
possible to have doors or windows on below grade walls, you may be able to combine walls (as long

7-8



2019 CBECC-Res User Manual Building Envelope

as this does not result in a “not enough surfaces” error. (2) If the ground is sloped, use your
professional judgment as to how detailed to break out the surfaces. You could either select an
average, model all at the lowest level (conservative), or somewhere in between. (3) The zone type
“unconditioned” cannot be modeled. An unconditioned basement would not be modeled.

7.2.9 Below Grade Walls

Create below grade and slab floors using the right-click, create underground wall or floor. Below
grade floors are described in Section 7.5.

7.2.9.1 Depth of Bottom of Wall Below Grade

Measurement from grade to the bottom surface of the wall (entered as a positive number, in feet).

7.2.9.2 Wall Area

Because wall orientation is not an input, enter the combined area of walls that share the same
characteristics (in feet).

Figure 7-7: Underground Walls

Depth of bottom of wall below grade: | 6.33 #
Wall area: | 450 fi2
Construction assembly: |EIG Mass R15 j

Underground Wall Data \

Currently Active Wall: |Elsmt Wall back j

Underground Wall Mame: | Bsmt Wall back

Belongs to Zone: |At|t|iti|:|n j

Construction: |EIG Mass R15 j J

Wall Area: 450 f2
Depth Below Grade: 633 ft

7.2.9.3 Construction Assembly

Pick one of the construction assemblies or create a new underground wall assembly (see Section
6.10). Construction assemblies are limited to concrete/ICF/Brick. With the exception of the exterior
surface (which is assumed to be soil), for other wall inputs see Section 6.11.3 for wall inputs.
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7.2.10 Garage Surfaces

When there is a garage or attached unconditioned space (check on the building tab “has attached
garage”), any surfaces between these zones are modeled in the conditioned zone. These surfaces
are modeled as interior walls and interior floors (see Sections 6.11.1 and 6.12.3).

No surface is modeled more than once, so if the garage ceiling is a floor in the conditioned space
zone, it is not modeled in the garage. The garage exterior surfaces are not typically insulated, and
there is no need to model windows in a garage/unconditioned space. Model the area and type of
ceiling, slab floor (perimeter length is only to exterior), any walls, the large metal roll-up or wood
door (U-factor 1.00), and the door to outside.

USER TIP: If there are not enough surfaces, be sure you have modeled a floor, a roof (or interior floor
from the house to the garage if there is conditioned space above), and all exterior walls. If there is
still an inadequate number of surfaces, model one of the exterior walls in two parts.

7.2.11 Opaque Doors
Figure 7-8: Opaque Door

Door Data

Currently Active Door: |Entr‘_\,r Dr j
Door Mame: |En'[r3.r Dr
Belongs to Exterior Wall: |ant j

Door Area: 20 f2
U-factor: 0.2 Btuh/ft2-"F

Doors (opaque) and windows (fenestration) are modeled separately under the wall surface with
which they are associated. For doors with glass, first determine if only part of the door or the entire
door is a fenestration product. If 25 percent or more of the door area is glass, the entire door area is
modeled as a fenestration product using either default or NFRC-rated values.

When a door is less than 25 percent glass, calculate the glass area plus two inches on all sides (to
account for a frame) and model that as a window. The opaque door area is the total door area minus
the calculated glass area. The standard design building has the same area of opaque door (U-factor
0.20) as the proposed design building.

7.2.11.1 Door Name

User-defined name.
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7.2.11.2 Belongs to Exterior Wall

Default is the existing wall. When copying window data to another zone, the program changes this
to the new exterior wall.

7.2.11.3 Door Status

The default is new for new construction or if part of an addition. Other options include altered and
existing.

7.2.11.4 Door Area

Enter the door area, in square feet.

7.2.11.5 U-factor

Default value is 0.20 for opaque doors. Fire-rated doors (from the house to the garage) may have a
maximum U-factor of 0.50. Other values allowed are from Reference Appendices, Joint Appendix JA4,
Table 4.5.1.

7.2.12 Garage Door

When modeling a garage zone, the large garage doors (metal roll-up or wood) are modeled with a
1.00 U-factor.

7.3 Raised Floor

When creating a raised floor over a crawl space, the software creates the crawl space zone. When a
raised floor is over an unconditioned space, such as a garage, this surface is modeled in the
conditioned zone as an interior (or demising) floor. The adjacent zone is the garage.

A raised floor over exterior is when there is no crawl space and no unconditioned space underneath
the floor (for example, a second floor balcony).
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7.3.1  Floor over Exterior or Crawl Space
Figure 7-9: Raised Floor

Floor Over Crawlspace Data I

Currently Active Floor: |Raised Floor j

Extrior Floor Name: | Raised Floor

Belongs to Zone: |Can|:|itianed j

Construction: |R19 2%6 FIrOvrCrawl j

Floor Area: 2100 f2
Floor Elevation: 2 ft

7.3.1.1 Exterior Floor Name

User-defined name.

7.3.1.2 Belongs to Zone

Select any appropriate zone already included in the building model. When copying components of
one zone to another, this field automatically changes.

7.3.1.3 Surface Status (if shown)

Select new, altered, or existing.

7.3.1.4 Construction

Raised floor over crawl space, exterior floor, or interior floor. If an appropriate construction
assembly is not available, pick <create> (discussed in depth in Chapter 6, Construction Assemblies).
7.3.1.5 Floor Area

Area of the floor, in square feet.

7.3.1.6 Floor Elevation

Height above grade or the depth of crawl space, in feet. This value must be consistent with the zone
information. If the crawl space height is 2 feet, the zone bottom is 2, this value is also 2. If this is a
second floor, and the first-floor zone has a bottom of 2, with a floor to floor height of 10, then this
value for the second floor is 12. If the first and second floors are modeled as separate zones (user’s
choice) this value will match the zone input for bottom. See more in Section 5.1.1 and Figure 5-2
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7.3.2 Interior Floor/Floor Over Garage

A raised floor over a garage or over another conditioned space is modeled as an interior floor, but
with either the garage or another zone on the other side.

USER TIP: A garage floor is not a party surface. Party surface means there is conditioned space
underneath.

Figure 7-10: Garage or Interior Floor

Interior Floor Data l

Currently Active Floor: |FI00r above Gar j

Interior Floor Mame: | Floor above Gar

Belongs to Zone: |Cunditi0ned j

[ Is a Party Surface

Zone on Other Side: Garage j

Construction: |R-19 Int Floor j

Floor Area: 440 f2
Floor Elevation: 10.67 f

Figure 7-11: Multifamily Interior Floor

Interior Floor Data ‘

Currently Active Floor: |Fluur over 1st j

Interior Floor Name: |F|DDr over 1st

Belongs to Zone: |Secnnd Floor j

W s a Party Surface ¥ Zone on Other Side |s Modeled
Zone on Other Side: First Floor j

Construction: |Flc|0r Int j

Floor Area: 3.480 fi2
Floor Elevation: 10.7
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7.3.2.1 Interior Floor Name

User-defined name.

7.3.2.2 Belongs to Zone

Select any appropriate zone already included in the building model. When copying components of
one zone to another, this field automatically changes.

7.3.2.3 Surface Status (if shown)

Select new, altered, or existing.

7.3.2.4 Is a Party Surface / Zone on Other Side Is Modeled

If the surface connects two conditioned spaces, check party surface (see Figure 7-11). Indicate if the
adjacent zone is modeled as part of this input file.

7.3.2.5 Zone on Other Side

Identify the name of the adjacent zone.

7.3.2.6 Construction

Interior raised floor. If an appropriate construction assembly is not available, right-click and pick
<create> (discussed in depth in Chapter 6, Construction Assemblies).

7.3.2.7 Floor Area

Area of the floor, in square feet.

7.3.2.8 Floor Elevation

Height above grade, in feet. This value must be consistent with the zone information. If the bottom
of the zone is 0.7 and the floor to floor height is 10, this value is 10.7.

7.4 Slab Floor

Slab on grade floors are modeled in conditioned spaces, unconditioned spaces, heated slab floors,
slab floors with mandatory or optional slab edge insulation, floors with 20% exposed and 80%
covered, or some other combination of exposed and covered slab.

7-14



2019 CBECC-Res User Manual Building Envelope

Figure 7-12: Slab Floor Data

Slab Floor Data l

Currently Active Slab Floor: |Slab On Grade 1 j

Slab Floor Name: | Slab On Grade 1

Belongs to Zone: |Conditianed j

Floor Area: 2100 f2
Perimeter: 142 #

[~ Heated Slab

Surface: |Default (80% carpeted/covered, EU%j
v Slab Has Edge Insulation

R-value & Depth: |R-7, 16 inches -

7.4.1 Slab Floor Name

If the building plans use a unique tag or ID, use that for the name. Each name within a zone or on a
surface must be unique.

7.4.2 Belongs to Zone

The name of the zone in which the slab is being modeled.

7.4.3 Slab Floor Status

Select new, altered, or existing.

7.4.4 Floor Area

Area in square feet measured from the outside of the exterior surface of the zone.

7.4.5 Perimeter

Length of slab edge (in feet) between the space modeled and exterior only. Do not include the
length of edge that occurs between the house and garage (an area that cannot be insulated if the
edge is being insulated).

7.4.6 Heated slab

Check box to indicate that the slab is heated, in which case mandatory insulation requirements
apply. See Standards Section 110.8.
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7.4.7 Surface

Default for conditioned spaces is 20% exposed/80% covered, otherwise specify exposed or covered
slab (modeled separately). Covered slab includes carpet, cabinets, and walls. Garages must be
modeled as exposed. A conditioned zone with greater than 20% exposed is reported as a special
feature.

7.4.8 Slab Has Edge Insulation

Check box to indicate that the slab edge will be insulated.

7.4.9 R-value & Depth (or Length)

When slab edge insulation is indicated in the check box, the R-value and depth of the proposed slab
edge insulation is identified. Depth of insulation installed vertically is specified in inches. Horizontally
installed insulation is specified in feet. A fully insulated slab is not yet implemented.

7.5 Below Grade Slab

When a slab floor is below grade, create an underground floor by right-clicking on the zone. There
are no edge losses for the below grade slab.

Figure 7-13: Underground Floor Data

Underground Floor Data l

Currently Active Underground Floor: |Ele|0w Grade Slab j

Slab Floor Name: |Ele|0w Grade Slab

Belongs to Zone: |Elasement j

Floor Area: 750 fi2
Depth Below Grade: 633 ft

7.5.1 Slab Floor Name

If the building plans use a unique tag or ID, use that for the name. Each name within a zone oron a
surface must be unique.

7.5.2 Belongs to Zone

The name of the zone in which the below grade slab is being modeled.
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7.5.3 Slab Floor Status

Select new, altered, or existing.

7.5.4 Floor Area

Area in square feet measured from the outside of the exterior surface of the zone.

7.5.5 Depth Below Grade

This is the depth of the floor below grade (positive number, in feet). With the exception that this
value is expressed as a positive number, this value should match the value for the zone bottom (see
Section 5.1.1.8).

7.6 Windows

The Standards establish a maximum weighted average U-factor of 0.58 (Standards, §150.0(q)) for
fenestration, including skylights. The exception allows the greatest of 10 ft? or 0.5 percent of the
conditioned floor area to exceed the maximum 0.58 U-factor.

Using window types before defining the windows is a very important and time-saving step. As
explained in Section 6.13, create a library of window types using only the U-factor and SHGC. Be sure
to enter the value directly, even if keeping the default values (or it will not work). Because you must
model each window individually, using window types in this way gives you the flexibility to update
the efficiencies in one or two steps.

USER TIP: To update window efficiencies, access the window type, update the efficiency (and even
the name) and every window that references that type is updated.

7.6.1 Window Data

Right-click on the wall to which you will add windows and pick <create> and select window. The
screen shown in Figure 7-14 is displayed.
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Figure 7-14: Window Data

Window Data l Window Overhang ] Window Fins l

Currently Active Window: |L-504[] X2 j
Window Name: | L5040 x2
Belongs to Exterior Wall: |Leﬂ j
Window Type: |30 / 23 Window -]

Specification Method: |Wind0w Dimensions (required for ﬁnsfo'j
™ Model Window Fins and/or Overhangs

Window Area: 20 f2

Width: | st

Height: | 4+

Multiplier: ’72

NFRC Ufactor | 0.3 Btuhf2-F
Solar Ht Gain Coef: ’ﬁ

Source of Ufactor/SHGC: ’m
Exterior Shade: |Insect Screen [tlefaultj

7.6.1.1 Window Name

User-defined name. If the plans use a window schedule or unique identifier, that identifier can be
used for the window name. Each window on a given surface must have a unique name.

7.6.1.2 Belongs to Exterior Wall

Defaults to the wall on which the window was created. When copying window data to another zone,
the program changes this to the new exterior wall.

7.6.1.3 Surface Status (if shown)

Select new, altered, or existing.

7.6.1.4 Window Type

If using a window type from the library you created, select from the valid options. See Section 6.13
for setting up and updating the window types.

If this field is “none,” the window U-factor and SHGC of each window is entered directly.

7.6.1.5 Specification Method

Select either Window Dimensions (required for fins and overhangs) or Overall Window Area.
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7.6.1.6 Model Window Fins and/or Overhangs
Check box is available only when the specification method is set to window dimensions.

USER TIP: Whether you model overhangs or not, if this box is checked a full row in the overhangs
and fins table appears on the CF1R. To save room on the CF1R, uncheck this box for any windows
without an overhang.

7.6.1.7 Window Area

If using the overall window area, enter the area of a window (in square feet). If using window
dimensions once the width and height are entered, this value will autofill.

USER TIP: If using a multiplier with window dimensions, the window area is only for one window,
however, the CF1R will show the width, height, multiplier, and total area for the entry.
7.6.1.8 Width

Enter the window width (in feet), if using the window dimensions method.

7.6.1.9 Height

Enter the window height (in feet), if using the window dimensions method.

7.6.1.10 Multiplier
The number of identical windows.

NOTE: must also have identical overhang and fin conditions.

7.6.1.11 NFRC U-factor

If a window type was selected above, this value is auto-completed using the U-factor previously
entered. If window type is “none,” enter either the product U-factor (not the center of glass value)
from NFRC (www.nfrc.org) or the default value from Standards Section 110.6, Table 110.6-A.

7.6.1.12 Solar Heat Gain Coefficient

If a window type was selected above, this value is auto completed using the Solar Heat Gain
Coefficient (SHGC) previously entered. If window type is “none,” enter either the product SHGC from
NFRC (www.nfrc.org) or the default value from Standards Section 110.6, Table 110.6-B.

7.6.1.13 Source of U-factor/SHGC

The three valid sources are NFRC, default, or Alternate Default Fenestration Procedure (ADFP). A
rarely used provision in the standards is for unrated site-built fenestration, which requires use of the
Reference Appendices, Nonresidential Appendix NA6 to calculate both the U-factor and SHGC.
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Whichever source is used, the Standards require a temporary label on every window. See References
Appendices (CEC-400-20012-005), p. NA6-1 through 6-5 for further information and responsibilities
associated with this calculation procedure.

7.6.1.14 Exterior Shade

The default selection is insect screens for windows, none for skylights.

7.6.2 Window Overhang
Under the window overhang tab enter the overhang dimensions and position.
Figure 7-15: Overhang

Window Data ~ Window Overhang ] Window Fins ]

Currently Active Window: |F—BOI30 j

Window Overhang Dimensions & Position
Flap;Ht

Depth: 1 f Extends Left: 3 Flap Ht: 0 ft

Dist Up: 133 # Extends Right: 10 #

7.6.2.1 Depth

Distance the overhang projects out from the wall (in feet).

7.6.2.2 Distance Up

The distance (as viewed from elevations) from the top of the window to the bottom of the overhang
(in feet).

7.6.2.3 Extends Left

Distance (in feet) the overhang extends from the left edge of the window to the end of the
overhang.
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7.6.2.4 Extends Right

Distance (in feet) the overhang extends from the right edge of the window to the end of the
overhang.

7.6.2.5 Flap Height

Default O feet. If the overhang has a flap that extends lower than the bottom of the overhang,
thereby increasing the potential shading of the overhang, this added length is modeled as the flap
height.

7.6.3 Window Fins

A window fin is a building feature that provides shading benefit to a window (for example, a
recessed entry area). Figure 7-16 shows inputs found in the Window Fins tab.

7.6.3.1 Left Fin Depth

Depth (in feet) of the wall (fin) to the left of the window that provides shading to the window.

7.6.3.2 Distance Left

Distance (in feet) from the left edge of the window to the left fin.

7.6.3.3 TopUp

Distance (in feet) from the top of the window to the top of the left fin (wall).

7.6.3.4 Bottom Up
Distance (in feet) from the bottom of the window to the bottom of the left fin.

Figure 7-16: Window Fin

Window Data Window Overhang Window Fins l

Currently Active Window: |F-6060 j

Window Fin Dimensions & Positions
| Bepth, jDepth

Top{Up TopIUp

Dist L Dist R

Left Fin

Left Fin Right Fin
Depth: 12 ft Top Up: 133 # Depth: 0 ft Top Up: 0 ft
Dist L: 1 ft Bot Up: 0 f Dist R: 0 f Bot Up: 0 ft
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7.6.3.5 Right Fin Depth

Depth (in feet) of the wall (fin) to the right of the window that provides shading to the window.

7.6.3.6 Distance Right

Distance (in feet) from the right edge of the window to the right fin.

7.6.3.7 TopUp

Distance (in feet) from the top of the window to the top of the right fin (wall).

7.6.3.8 Bottom Up

Distance (in feet) from the bottom of the window to the bottom of the right fin.

7.6.4 Glass Doors

For a door with 25 percent or more glass area, or a door with an NFRC rating, the entire door area is
modeled as a window.

The glass area (in square feet) of a door with less than 25 percent glass is the sum of all glass
surfaces plus two inches on all sides of the glass (to account for a frame). This area is modeled as a
window. The remaining area of the door is modeled as opaque door (see Section 7.2.11).

7.7  Skylights

To create a skylight, create a section of cathedral ceiling with an area slightly larger than the skylight.
Right-click on the cathedral ceiling surface and pick <create> and skylight.

Figure 7-17: Skylight

Envelope l Mechanical ]

Skylight Data }
Project: "1 Story Example _ )
-] Conditioned (2,100 Currently Active Skylight: |SK-1 j
B Cathedral Ceili
Skylight Name: | SK-1
Belongs to Cathedral Ceiling: |Cathedra| Ceiling j
- FrontDr|  Multiplier: 1
[ Left
e L-4040 X )
: 9
g w Back Skylight Area: ft2
[ EH B1SGD NFRC U-factor: 0.35 Btuh#t2-°F
o B-6010
-8 B-6040 Solar Ht Gain Coef: 0.4
% g:gggg Source of Ufactor/SHGC: [NFRC -
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7.7.1  Skylight Name

User-defined name. If the plans use a window schedule or unique identifier, that identifier can be
used for the window name. Each skylight on a given surface must have a unique name.

7.7.2  Belongs to Cathedral Ceiling

Defaults to the cathedral ceiling on which you picked <create>.

7.7.3  Skylight Area

Area of the skylight (in square feet).

7.7.4  Skylight Status (if shown)

Select new, existing, or altered.

7.7.5 Multiplier

The number of identical skylights.

7.7.6 NFRC U-factor

U-factor from National Fenestration Rating Council (NFRC) for the skylight (www.nfrc.org), or default
from Section 110.6, Table 110.6-A.

7.7.7 Solar Heat Gain Coefficient

Solar Heat Gain Coefficient (SHGC) from National Fenestration Rating Council (NFRC) for the skylight
(www.nfrc.org), or default from Section 110.6, Table 110.6-B.

7.7.8 Source of U-factor/SHGC

The three valid sources are NFRC, default, or Alternate Default Fenestration Procedure (ADFP). A
rarely used provision in the standards is for unrated site-built fenestration, which requires use of
Reference Appendices, Nonresidnetial Appendix NA6 to calculate both the U-factor and SHGC.
Whichever source is used, the Standards require a temporary label on every window. See References
Appendices (CEC-400-2012-005), p. NA6-1 through 6-5 for further information and responsibilities
associated with this calculation procedure.
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8 Mechanical Systems

8.1 Overview

The heating, cooling, duct/distribution system and space conditioning fans are assigned at the zone
level of the building (see Figure 5-1 and Section 5.1.1.10) by name, such as HVAC system 1. The
details of those systems assigned to the building are on the Mechanical tab (see Figure 8-1) as
explained in this chapter.

The information in this chapter is from the point of view of the Mechanical tab. If changes to the
system assigned to the zone are needed, it is easiest to make those changes from this area, leaving
the system name intact.

Figure 8-1: Mechanical Tab

Envelope Mechanical

Project: "Smith Residence’

|_:_|§?=] HWAC System 1 (Other Heat/Cool)
l: Furnace (PkgGasFurnace)
- PkgAC (PkgAirCond)

- % Attic Default (DuctsAttic)
:{ Furnace Fan (Furnace Fan)
sl HWAC System 2 (Heat Pump)
. b Ductless HP

=gt DHW System

oo IES Small Instantansous
et DHW System 2

E NEEA HPWH

&[] Heating Systems:

-3 Cooling Systems:

Figure 8-2).

USER TIP: Indoor air quality ventilation and cooling ventilation equipment defined on the
Mechanical tab are only modeled in the building if they are specified on the Indoor Air Quality (IAQ)
or cooling ventilation (Cool Vent) tabs at the project level (see Sections 4.9 and 4.10).

8.1.1 Newly Added Equipment Types

New equipment types were added to CBECC-Res in versions 1.2 and 1.3:
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e Minisplit and multisplit heat pumps and air conditioners now include both ducted and

ductless types.

NOTE: This equipment provides no credit (for other compliance options, see the next bullet).

For this reason, changing the SEER from 14 to 20 will not change compliance results. This
limit is consistent with specifications in the 2019 Residential ACM Reference Manual, Section

2.4.5.

Figure 8-2: EQuipment Assigned at Zone

Zone Data l

Currently Active Zone: |Conditi0ned

Name: |Conditi0ned

Type: |Conditioned -
Floor Area: 2100 f2

Stories: ,71

Ceiling Height: ,79 ft
Floor to Floor: ,710 ft
Bottom: 0.7 #

Win Head Height: T.67 f

5

HVAC System: [HVAC System 1

DHW System 1: |DHW System

8.4.3). Low-static ducted, partially ducted, and ductless systems can be modeled.

While there is a lot to learn about this equipment, if your system is ducted or partially

ducted, it could be worth your time. See the 2019 Frequently Asked Questions for more

information about the HERS requirements (https://www.energy.ca.gov/programs-and-

topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency-2).

e Single packaged vertical air conditioners and heat pumps.

e Packaged terminal air conditioners (PTAC) and heat pumps (PTHP).
e Packaged gas furnace (modeled with packaged air conditioning).

USER TIP: Insufficiently defined equipment (such as a heat pump with no capacity), systems that

would cause an error (such as ducts in attic for a building with no attic), or systems with missing

components, will cause errors even if not used in the building. Consider deleting unused/unassigned

HVAC systems and equipment.

8.1.2  Multiple HVAC Systems

When multiple systems of the same type serve different areas of a building, it is the user’s option to

separately zone the systems. However, if modeled as one zone with multiple systems, the

compliance program will use the lowest efficiency.
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When multiple systems of different equipment or fuel types serve the building, each type must be
modeled as a separate zone to accommodate the different equipment types.

When multiple systems serve the same floor area, only one system can be modeled. The system
modeled depends on the size and types of systems. If the capacity of the secondary system does not
exceed 2 kW or 7,000 Btu/hr and is controlled by a time-limiting device of 30 minutes or less, the
system is considered supplemental and may be ignored (Residential Compliance Manual, Section
8.7.3,and §150.1(c)6). If the system does not meet these criteria, the system that is modeled is the
one that consumes the most TDV energy (least efficient). For spaces with electric resistance heat in
addition to another heating system, the electric resistance heat is the system that must be modeled.

8.1.3  Zonal Control (Living/Sleeping Zones)

|II

CBECC-Res includes two different features using the phrase “zonal control.” For information on zonal
cooling, multi-speed compressors, meeting a lower target CFM/ton, and the presence of a bypass

duct, see Zonal Cooling, Section 8.5.3. This credit is set in cooling system data.

The remainder of this section is describing the zonal control credit with living and sleeping zones
modeled separately. Zonal control credit requires:

e Each habitable room must have a source of space conditioning,
e The sleeping and living zones must be separately controlled,
e A non-closeable opening between the zones cannot exceed 40 ft?,
e Each zone must have a temperature sensor and a setback thermostat, and
e The return air for the zone must be located within the zone.
A full list of eligibility criteria for this measure is in the Residential Compliance Manual, Section 4.5.2.

To model zonal control credit, check the zonal control feature on the Building tab (Figure 8-3). Once
specified, the zone type can be set to Living or Sleeping (see Figure 8-4) which changes the setback
thermostat settings for the heating system. Zonal control credit is not available if space heating is
provided by a heat pump or combined hydronic system. Zonal control credit is not a HERS verified
credit.

8-3



2019 CBECC-Res User Manual

Mechanical Systems

Figure 8-3: Zonal Control (Heating) from Section 4.7.1.11

Project | Analysis | EDR/PV | Battery | Motes

Building | Apphiances / DHW | ADU | 1AQ@ | Cool Vent | People | CSE Rpts |

Building Description 2700 2 CEC Prototype
Air Leakage Status New el
Air Leakage [ 5 AcH@S50Pa
Quality Insul. Installation:  |Yes -

I Perform Multiple Onentation Analysis

Front Crientation | 30 deg

& Single Family  Multi-family

Includes Accessory Dwelling Unit: [no j

HNum of Badrooms {incl. ADU) 4

™ Usa PreCoaling

Gas Type (if used in proposed design). |Natural Gas
W Zonal Control Credit (Iving vs. sleeping)

W Has attached garage

511
Zone Data ]
Currently Active Zone: |Conditioned j
Name: |C0nt|itioned
Type: |Li\ﬂ'ng j
HVAC System: |Central HVAC -

Floor Area: 1,250 f2

8.2.1 System Name

User-defined name.

8.2.2 System Type

Select the correct system type as:

e Heat pump heating and cooling system,

e Variable outdoor air ventilation central heat/cool system

NOTE: this option is only for central fan integrated night ventilation cooling - variable speed

(for example, NightBreeze™), which is activated by selecting CFl on the Cool Vent Tab

(Section 4.12), or

e Other heating and cooling system (for typical HVAC systems).

8.2.3  Unique Heating Unit Types

Indicate the number of unique system types. Not the same as “count” which is the number of

identical systems. When modeling multiple efficiencies in a single zone, the worst-case efficiency is

assumed in the compliance analysis.
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Figure 8-5: HVAC System Data

HVAC System Data l Heating Equipment ] Cooling Equipment ] Heat Pump Equipment

Currently Active HVAC System: |HVAC System 1 j

System Name: |HVAC System 1

System Type: |Other Heating and Cooling System j Area Served: 2100 (1 story)
Heating: 1 Unigue Heating Unit Types Heating Unit: |FL|rnace j Count: 1
™ Ducted Heating 1 'PkgGasFurnace’ unit(s), AFUE §1.0

¥ Autosize Capacity

Cooling: 1 Unigue Cooling Unit Types Cooling Unit: |F'kgAC j Count: 1
¥ Ducted Cooling 1 'PkgAirCond unit(s), 14.0 SEER, 11.0 EER, 350.0 CFM/ton

¥ Autosize Capacity

Distribution: |Attic Default j
Fan: |FL|rnace Fan j
Cooling Vent: Fixed Flow -
Fixed Flow: 1,050 CFM Watts / CFM: 0.58 W/CFM Attic (relief zone): |Attic M

Name of the heating system.

8.2.5 Count

Number of specified heating units to be installed. This value is also noted by the HERS provider data
registry when a project is uploaded.

8.2.6  Ducted Heating

For equipment types that allow either ducted or non-ducted equipment, check the box if the system
is ducted (for example, combined hydronic).

8.2.7 Autosize Capacity

Not a user input.
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8.2.8  Unique Cooling Unit Types

Indicate the number of unique system types. Not the same as “count” which is the number of
systems. When modeling multiple efficiencies in a single zone, the worst-case efficiency is assumed
in the compliance analysis.

8.2.9 Cooling Unit

Name of the cooling system.

8.2.10 Count

Number of specified cooling units to be installed. This value is also noted by the HERS provider data
registry when a project is uploaded.

8.2.11 Ducted Cooling

For equipment types that allow either ducted or non-ducted equipment, check the box if the system
is ducted.

8.2.12 Autosize Capacity

Not a user input.

8.2.13 Distribution

Name of the duct or distribution system. For ductless systems, including no cooling with ductless
heating, pick “none.”

8.2.14 Fan

Name of the HVAC fan system. If a system type does not have a fan (e.g., combined hydronic, wall
furnace), or if there is no cooling system, a value of “none” may be modeled.

If using central fan integrated night ventilation cooling, this is the fan that operates in ventilation
mode.

8.2.15 Central Fan Integrated (CFl) Cooling

8.2.15.1 Cooling Vent

When displayed for a central fan integrated night ventilation cooling system, select fixed flow. See
Section 8.9.3 for variable speed.

8.2.15.2 Fixed Flow (CFM)
When displayed, specify the fixed flow CFM for the system (or let the program set the default value).
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8.2.15.3 Watts/CFM

When displayed, specify the Watts/CFM for the proposed central fan integrated night ventilation
cooling system. The default value is 0.45 Watts/CFM. For heat pumps, the value is 0.58.

8.2.15.4 Attic (relief zone)
When displayed, specify the attic zone in which the CFI fan is located.
8.3 Heating Systems

The heating system is the equipment that supplies heat to an HVAC System. Heating systems are
categorized by the types shown in Table 8-1.

8.3.1 Heating System Data (other than heat pump)

Figure 8-6: Heating System Data

Heating System Data ]

Currently Active Heating System: |Furn 80 j
Name: |FL|rn 80
Type: |CntrIFurnace - Fuel-fired central furnace j

CntrlFurnace: Gas- or oil-fired central furnaces, propane furnaces or heating
equipment considered equivalent to a gas-fired central furnace, such as wood
stoves that qualify for the wood heat exceptional method. Gas fan-type central
furnaces have a minimum AFUE=80%. Distribution can be gravity flow or use any
of the ducted systems. [Efficiency Metric: AFUE]

AFUE: 80 %

8.3.1.1 Name

User-defined name for the heating system.

8.3.1.2 Type
Heating system type (see Table 8-1).

8.3.1.3 Efficiency

Enter an appropriate efficiency for the equipment type (e.g., 80 AFUE). The software will include the
minimum efficiency for typical system types. Efficiency information for a specific model number of
heating and cooling equipment is found by performing an “advanced search” in the CEC’s appliance
directories, https://cacertappliances.energy.ca.gov/Pages/Search/AdvancedSearch.aspx, or from the
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Air-Conditioning, Heating, and Refrigeration Institute (AHRI) Certified Products Directory,

https://www.ahridirectory.org/ahridirectory/pages/home.aspx.

Descriptor

Table 8-1: Heating Equipment

Heating Equipment Reference

Central Furnace

Gas- or oil-fired central furnaces, propane furnaces or heating equipment
considered equivalent to a gas-fired central furnace. Gas fan-type central
furnaces have a minimum AFUE=80%. Distribution can be gravity flow or use
any of the ducted systems.

Wall Furnace
Fan

Wall furnace, fan type. Minimum AFUE=75%. Distribution is ductless

Boiler

Gas or oil boilers. Distribution systems can be Radiant, Baseboard or any of the
ducted systems. Boiler is specified for dedicated hydronic systems. Systems in
which the boiler provides space heating and fires an indirect gas water heater
(IndGas) may be listed as Boiler/CombHydro Boiler and shall be listed under
“Equipment Type” in the HVAC Systems listing.

Wood Heat

Wood-fired stove. In areas with no natural gas available, a wood heating
system with any back-up heating system may be installed if exceptional method
criteria described in the Residential Compliance Manual are met.

Packaged Gas

Packaged gas furnace. The furnace side of a packaged air-conditioning system.

Furnace Packaged gas or propane furnaces have a minimum AFUE=81%. Distribution can
be any of the ducted systems.

Electric All electric heating systems other than space conditioning heat pumps. Included
are electric resistance heaters, electric boilers and storage water heat pumps
(air-water) (StoHP). Distribution system can be Radiant, Baseboard or any of
the ducted systems.

Combined Water heating system can be a boiler, storage or instantaneous gas, propane,

Hydronic or electric water heater. Distribution systems can be ducted or non-ducted.

Wall Furnace
Gravity

Wall furnace, gravity flow. Minimum AFUE=65%. Distribution is ductless.

Floor Furnace

Floor furnace. Minimum AFUE=57%. Distribution is ductless.

Room Heater

Room heater. Minimum AFUE=61%. Distribution is ductless.

8.3.2  Non-central Heating

Specify the appropriate system type as electric, floor furnace, room heater, fan type wall furnace, or
gravity flow wall furnace.
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It is important to look in AHRI or the CEC directory for the actual efficiency for the equipment type

selected because 80% AFUE may not be an achievable efficiency for a gravity wall furnace or a floor
furnace. The minimum efficiency for the product type (also displayed on the CBECC-Res screen) is:

Minimum
System Type AFUE %
Wall furnace, fan type 75
Wall furnace, gravity flow 65
Floor furnace 57
Room heater 61

Assuming the cooling is also ductless, model both the distribution system and fan as “none.” If there
is no cooling system see Section 8.3.2 for the proper way to model no cooling (“none” or blank will
not run).

NOTE: If electric heating is selected, the default efficiency assumed by the program is 3.413 HSPF.
This equipment is not required to be certified.

8.3.3 Wood Heat

When all of the qualifications for the wood heat exceptional method are met (see Residential
Compliance Manual, Section 4.7.7), the heating system (which includes any back-up heating system)
receives neither a penalty nor a credit. A hypothetical heating system that meets prescriptive
requirements is simulated by the program and the back-up heating system is ignored.

8.3.4  Hydronic Distribution Systems and Terminals
The only combined hydronic systems currently implemented are those that have 10 feet or less of

piping in unconditioned space.

When hydronic systems have more than 10 feet of piping (plan view) located in unconditioned
space, additional information about the distribution system is needed.

Other information reported includes:

e Piping Run Length (ft). The length (plan view) of distribution pipe located in unconditioned
space, in feet, between the primary heating/cooling source and the point of distribution.

e Nominal Pipe Size (in.). The nominal (as opposed to true) pipe diameter in inches.

e Insulation Thickness (in.). The thickness of the insulation in inches. Enter "none" if the pipe is
uninsulated.
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e Insulation R-value (hr-ft?>- F/Btu). The installed R-value of the pipe insulation. Minimum pipe
insulation for hydronic systems is as specified in §150.0(j).

8.3.5 Combined Hydronic
A combined hydronic system uses the same device to provide both space heating and water heating.

If the system is a hydronic system with separate water heating, model the space heating as “boiler.”

USER TIP: A heat pump water heater cannot currently be modeled as the heat source in a combined
hydronic system. Instead, consider an air-to-water system (Section 8.4.5).

Define the system type from the type option as ‘CombHydro’. In the field labeled Combined
Hydronic Water Heater, specify the device that is providing the source for the space and water
heating (currently limited to large gas water heater or gas boiler). Figure 8-7 shows the heat source
as a 100 gallon boiler with a 0.95 thermal efficiency (see also example file
2StoryExample3CombHydNoCool.ribd19).

Figure 8-7: Combined Hydronic Heating Data

Heating System Data I

Currently Active Heating System: |CombHydronic ﬂ

Name: | CombHydronic

Type |CombHydro - Combined hydronic space and water heating ﬂ

CombHydro: Water heating system can be a boiler, storage or
instantaneous gas, propane, or electric water heater. Distribution
systems can be ducted or non-ducted.

Sizing Factor: 2 ratio

Combined Hydronic Water Heater: |Boiler 95 ﬂ

NOTE: For the water heating system, define a system using the same water-heating device (such as
the boiler) as the water heating system.
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8.4 Heat Pumps

Heat pump options appear when the System Type (Section 8.2.1.2) is set to Heat Pump Heating and
Cooling System. Data inputs vary by equipment type.

8.4.1 Heat Pump System Data

Figure 8-8: Heat Pump Data

Heat Pump Data l

Currently Active Heating System: |Heat Pump System 1 j

MName: | Heat Pump System 1

Type: |SplitHeatF‘ump - Central split heat pump j

SplitHeatPump: Central split system heat pump heating systems. Distribution
system shall be one of the ducted systems. [Efficiency Metric: HSPF]

Heating Performance: Cooling Performance:
HSPF- | 82 ratio SEER: [ 14 (Bruhykw
EER: [ 17 KBuhkw
Capacity (Btuh) ™ Use this EER in compliance analysis
@47F: | 36,000 CFMperTon:| 350 CFMrton
AC Charge: |Veriﬁed j
@17°F: 24,000 Refrigerant:  [R410A |

™ Multi-Speed Compressor

™ Zonally Controlled

8.4.1.1 Name

User-defined name for the system.

8.4.1.2 Type
Heat pump system type (see Table 8-2).

8.4.1.3 Heating Performance HSPF

Enter the heating seasonal performance factor (HSPF). Find efficiency information for a specific
model number by performing an “advanced search” in the CEC’s appliance directories, or from the
AHRI Certified Products Directory.

8.4.1.4 Capacity @ 47 Degrees F

This is a required value (from AHRI). CBECC-Res uses the capacities to determine the energy use of
the backup electric resistance heat. In a multifamily building indicate the capacity and specify the
number of units of that given capacity assigned to the zone (see Section 8.1.1.5).
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8.4.1.5 Capacity @ 17 Degrees F

When displayed, this is a value from AHRI. For VCHP equipment, this is an optional input.

Descriptor

Table 8-2: Heat Pump Equipment

Heating Pump Equipment Reference

Split Heat Pump

Central split system heat pump heating systems. Distribution system
shall be one of the ducted systems. [Efficiency Metric: HSPF]

Packaged Terminal Heat
Pump

A packaged terminal air conditioner that uses reverse cycle
refrigeration as its primary heat source, that has a supplementary
heating source available, with the choice of electric resistant heat.
[Efficiency Metric: EER, COP47]

Single Packaged Vertical
Heat Pump

A single package vertical air conditioner that uses reverse cycle
refrigeration as its primary heat source, may include secondary
supplemental heating by means of electrical resistance. [Efficiency
Metric: EER, COP47]

SDHV Split Heat Pump

Small Duct, High Velocity, (SDHV) central split system that produces
at least 1.2 inches of external static pressure when operated at the
certified air volume rate of 220-350 CFM per rated ton of cooling
and uses high velocity room outlets generally greater than 1,000
fpm that have less than 6.0 square inches of free area. [Efficiency
Metric: HSPF]

Ductless Mini-Split Heat
Pump

A heat pump system that has single outdoor section and one or
more ductless indoor sections. The indoor section(s) cycle on and off
in unison in response to a single indoor thermostat. [Efficiency
Metric: HSPF]

Ductless Multi-Split Heat
Pump

A heat pump system that has a single outdoor section and two or
more ductless indoor sections. The indoor sections operate
independently and can be used to condition multiple zones in
response to multiple indoor thermostats. [Efficiency Metric: HSPF]

Ductless VRF Heat Pump

A variable refrigerant flow (VRF) heat pump system that has one or
more outdoor sections and two or more ductless indoor sections.
The indoor sections operate independently and can be used to
condition multiple zones in response to multiple indoor
thermostats. [Efficiency Metric: HSPF]

Ducted Mini-Split Heat
Pump

A heat pump system that has single outdoor section and one or
more ducted indoor sections. The indoor section(s) cycle on and off
in unison in response to a single indoor thermostat. [Efficiency
Metric: HSPF]

Ducted Multi-Split Heat
Pump

A system that has a single outdoor section, and two or more ducted
indoor sections. The indoor sections operate independently and can
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Descriptor

Mechanical Systems

Heating Pump Equipment Reference

be used to condition multiple zones in response to multiple indoor
thermostats. [Efficiency Metric: SEER, HSPF]

Ducted + Ductless Multi-
Split Heat pump

A system with both ducted and ductless multi-split heat pumps. A
multi-split heat pump being a system that has a single outdoor
section, and two or more ducted/ductless indoor sections. The
indoor sections operate independently and can be used to condition
multiple zones in response to multiple indoor thermostats.
[Efficiency Metric: SEER, HSPF]

Packaged Heat Pump

Central packaged heat pump systems. Central packaged heat pumps
are heat pumps in which the blower, coils and compressor are
contained in a single package, powered by single phase electric
current, air-cooled, and rated below 65,000 Btu/hr. Distribution
system shall be one of the ducted systems. [Efficiency Metric: HSPF]

Large Package Heat Pump

[Not yet enabled] Large packaged units rated at or above 65,000
Btu/hr (heating mode). Distribution system shall be one of the
ducted systems. These include water source and ground source heat
pumps. [Efficiency Metric: COP]

Room Heat Pump

Non-central room air conditioning systems. These include packaged
terminal (commonly called “through-the-wall”) units and any other
ductless heat pump system. [Efficiency Metric: CEER]

Air-to-Water Heat Pump

An indoor conditioning coil, a compressor, and a refrigerant-to-
water heat exchanger that provides heating and cooling functions.
Also able to heat domestic hot water. [Efficiency Metric: COP, EER]

Ground Source Heat Pump

An indoor conditioning coil with air moving means, a compressor,
and a refrigerant-to-ground heat exchanger that provides heating,
cooling, or heating and cooling functions. Also able to heat domestic
hot water. [Efficiency Metric: COP, EER]

VCHP

Meets all the requirements of the VCHP compliance option.

8.4.1.6 Cooling Performance - SEER

Cooling equipment Seasonal Energy Efficiency Ratio (SEER). For equipment tested only with an EER,
enter the EER as the SEER. When a value higher than 14 SEER for “Compliance 2020” is modeled, it
triggers a HERS Verification of High SEER. Find efficiency information from an advanced search of the

CEC’s appliance directories or from the AHRI Certified Products Directory.

8.4.1.7 EER

Cooling equipment Energy Efficiency Ratio (EER). CBECC-Res has default values for the EER based on
the SEER value modeled. An EER higher than 11.7 requires verification by a HERS Rater. EER ratings

are from AHRI.
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8.4.1.8 CFM per Ton

The mandatory requirement for cooling airflow is 350 CFM/ton for ducted cooling systems (also
assumed for dwellings with no cooling), or 150 CFM/ton for Zonal Single Speed systems. Users may
model a higher airflow. All cooling systems require HERS verified system airflow using diagnostic
testing procedures from Reference Appendices, Residential Appendix RA3.

8.4.1.9 ACCharge

Verified refrigerant charge. Select Not Verified, Verified, or Fault Indicator Display (FID). There is no
mandatory requirement for verified refrigerant charge, however, the standard design in climate
zones 2 and 8-15 includes proper refrigerant charge for most equipment types (see Standards
§150.1(c)7).

8.4.1.10 Refrigerant Type

Default R410A assumed for all refrigerant containing equipment.

8.4.1.11 Multi-Speed Compressor

Use this field to indicate if the cooling system is a zonally controlled multi-speed compressor. An
exception for single speed compressors would leave this box unchecked and specify 150 CFM/ton
(see Section 8.4.1.8).

8.4.1.12 Zonally Controlled

Checkbox to indicate zonally controlled cooling equipment. A HERS rater will verify the modeling
assumptions associated with a bypass duct, CFM/ton, and single- or multi-speed compressor
(Section 8.5.3).

8.4.2  Mini-Split, Multi-Split, and VRF Heat Pump

NOTE: Ducted and ductless mini-split, multi-split and variable refrigerant flow equipment is assumed
to have minimum efficiency regardless of the efficiency modeled. This is consistent with
requirements of Section 2.4.5 of the 2019 Residential ACM Reference Manual.

USER TIP: Ducted or partially ducted equipment may achieve better compliance results using the
new variable capacity heat pump compliance option (Section 8.4.3)

Ducted, ductless, and combinations of distribution systems can be modeled for mini-split, multi-split,
and variable refrigerant flow (VRF) heat pumps. The systems are modeled as minimum efficiency
systems. When higher than minimum SEER or EER values are modeled, although reported on the
CF1R, they have no effect on compliance. Ducted systems are required to meet mandatory
requirements for airflow (default 350 CFM/ton) and fan efficacy (0.58 W/CFM).
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Figure 8-9: Ductless Mini-Split Heat Pump Data

Heat Pump Data I

Currently Active Heating System: |Heat Pump System 1 j

Mame: |Heat Pump System 1

Type: |Duu::tlessf'.:’liniSpIitHeatF'ump - Ductless mini-split heat pump j

DuctlessMiniSplitHeatPump: 4 heat pump system that has single outdoor
section and one or more ductless indoor sections. The indoor section(s) cycle on
and off in unison in response to a single indoor thermostat., [Efficiency Metric:
HSPF]

Heating Performance: Cooling Performance:

HSPF: 8.2 ratio SEER: 14 (kBtu/h)kW
EER: 1.7 kBtuhfkKW

Capacity (Btuh) [ Use this EER in compliance analysis

@ AT°F: 18,000

AC Charge:  |Nat Verified -

@ 17°F: 12,000

An example file (1StoryExample3HVAC.ribd19) is included in the projects folder. For ductless
equipment, the distribution system and fan can be set to “none” on the HVAC System Data screen.

See Section 8.4.1 for input values.

8.4.3  Variable Capacity Heat Pump (VCHP)

Performance for variable capacity heat pumps (VCHP) is based on the compliance option approved
by the CEC in December 2019. Results will vary depending on ducts and fan choices. VCHP inputs are
similar to other heat pumps with the exception that all inputs are included with the heat pump data.
Ducts and fan are not included on the HVAC system data screen (see Figure 8-10).

Compliance includes meeting unique HERS verified measures developed specifically for the VCHP. A
detailed list of the Eligibility Verification Protocols can be found at the Ducted Variable Capacity Heat

Pump webpage https://www.energy.ca.gov/rules-and-regulations/building-energy-
efficiency/manufacturer-certification-building-equipment-2.

Certified ducted equipment is listed at this same website (ductless equipment is not required to be
certified). The certification includes the default setting for the fan.
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Figure 8-10: VCHP Heat Pump Data

Heat Pump Data \

Currently Active Heating System: |Heat Pump System 1 j

Name: |Heat Pump System 1

Type: |VCHF' - Meets requirements of the VCHP compliance option j

VCHP: Meets all the requirements of the VCHP Compliance Option.

HSPF, Cap @ 17, SEER and EER for reporting only, no analysis impact

Heating Performance: Cooling Performance:

HSPF: 8.2 ratio SEER: 14 (kBtu/h)kW
EER: 1.6 kBtuh/kW

Capacity (Btuh)

@ 4T°F: 36,500

AC Charge: |Verified j

@ 17°F:

Ducts: |F'a|rtia||‘_|,r Ducted j

v Certified Auto-Fan Sizing Factor: 11 ratio

An overview of the requirements listed on the CF1R include:

e SC3.1.4.1.7 Verification of Space-Conditioning System Airflow Supply to All Habitable Spaces

e SC3.1.4.1.8 Verification of Ductless Space-Conditioning System Indoor Units Located Entirely
in Conditioned Space

e SC3.1.4.2.2 Nominal Air Handler Airflow

e SC3.1.4.7 Verification of Air Filter Sizing According to Face Velocity Specification

e SC3.1.4.8 Verification of Air Filter Pressure Drop Rating

e SC3.3.3.4.1 Airflow Calculation (CFM/ton)

e SC3.4.5 Verification of Wall-Mounted Thermostat

8.4.3.1 HSPF, SEER, EER
As noted in Figure 8-10, the efficiency values default to 8.2 HSPF, 14 SEER, and 11.6 EER.
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8.4.3.2 Capacity @ 47 Degrees F

This is a required value from AHRI. Capacity is used to determine the energy use of the backup

electric resistance heat. In a multifamily building, you will indicate the capacity for the defined

system and specify the number of units of that given capacity assigned to the zone (see Section
8.1.1.5).

8.4.3.3 Capacity @ 17 Degrees F

This is an optional value from AHRI.

8.4.3.4 ACCharge

Verified refrigerant is always required.

8.4.3.5 Ducts
Select Unducted, Ducted, or Partially Ducted.

8.4.3.6 Certified Auto-Fan

Optional input for ducted equipment. As part of their certification, the manufacturer specifies the
default setting for the fan. If no, the fan does not operate continuously by default, check the box for
the certified auto-fan. If yes, the fan does operate continuously by default, do not check the box for
a certified auto-fan.

8.4.4 Package Terminal Heat Pumps / Single Package Vertical Heat Pumps

Package terminal heat pumps (PTAC) (a ductless system) and single package vertical heat pumps (a
ducted system) are rated with COP and EER. The capacity at 47 degrees is a required input. See also
Section 8.4.1 for input values.

Figure 8-11: Package Terminal Heat Pump

Name: | PTHP

Type: |F'kgTermHeatF‘L|mp - Packaged terminal heat pump (PTHP) j

PkaTermHeatPump: A packaged terminal air conditioner that uses reverse cycle
refrigeration as its prime heat source, that has a supplementary heating source
available, with the choice of electric resistant heat. [Efficiency Metric: EER,
COP47]

Heating Performance: Cooling Performance:

EER: 95

Capacity (Btuh) COP (ratio)
@47°F: | 34000 | 29
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8.4.5 Small Duct High Velocity Split Heat Pump

Figure 8-12: SDHV Split Heat Pump

Heat Pump Data ]

Currently Active Heating System: |Heat Pump System 1 j

Name: | Heat Pump System 1

Type: |SDHVSpIitHeatF‘ump - Small duct, high velocity, central split heaj

SDHVSplitHeatPump: Small Duct, High Velocity, Central split system that
produces at least 1.2 inches of external static pressure when operated at the
certified air volume rate of 220-350 CFM per rated ton of cooling and uses high
wvelocity room outlets generally greater than 1,000 fpm that have less than 6.0
square inches of free area. [Efficiency Metric: HSPF]

Heating Performance: Cooling Performance:

HSPF: 7.2 ratio SEER:

EER: 10

.

[ Use this EER in compliance analysis

Capacity (Btuh) CFM per Ton: ’W CFM/tan
@47°F: | 36000 AC Charge: [ Verified |
Refrigerant:  |R410A |
@ 17°F: 32525 I Multi-Speed Compressar

[~ Zonally Controlled

See Section 8.4.1 for input values.
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8.4.6  Air-to-Water Source Heat Pump

Figure 8-13: Air-to-Water Source Heat Pump

Type: |AirTn‘n"JaterHeatF'ump - Air to water heat pump (able to heat DH'U"'j

AirToWaterHeatPump: An indoor conditioning coil, a compressor, and a
refrigerant-to-water heat exchanger that provides heating and cooling functions.
Also able to heat domestic hot water. [Efficiency Metric: COP]

Heating Performance: Cooling Performance:

EER: M7 kBtuh/kW

Capacity (Btuh) COP (ratio) [ Use this EER in compliance analysis
@47F | 36000 | 3

AC Charge:  |Not Verified -~
@17°F: | 24000 | 24

[ Zonally Controlled

HVAC System Data ] Heating Equipment | Cooling Equipment | Heat Pump Equipment

Currently Active HVAC System: |Air2WaterHF' j

System Name: | Air2WaterHP

System Type: |Heat Pump Heating and Cooling System j Area Served: 2.100 (1 story)

Heat Pump(s): 1 Unigque Ht Pump Unit Types Heat Pump: |Heat Pump System 1 j Count: 1

[~ Ducted Ht Pumpis) 1 "AirToWaterHeatPump' unit(s), @47: COP 3.0, auto-sized
v Autosize Cool Capacity

v System Heats DHW  DHW Inputs

HVAC System: Air2WaterHP ?

DHW Heating Equipment Data

Storage Tank Volume: 50 gal
Interior Tank Insul. R-value: 0 °F-f2-h/Btu

Distribution: | none - & Exterior Tank Insul. R-value: [l °F-f2-h/Btu

Ambient Conditions: Unconditioned -

Fan: | none -

(activate CFl coal

Help Done

An example file included with the program (1StoryExample3HVAC.ribd19) contains an air-to-water
source heat pump system. If the system provides water heating, see Section 9.10. These appliances
are listed in the CEC’s appliance directory as central heat pumps, heat pump water heating packages.
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8.4.6.1 Name

User-defined name for the system.

8.4.6.2 Type
Heat pump system type (see Table 8-2).

8.4.6.3 Heating Performance - COP

Enter the Coefficient of Performance (COP). Efficiency information for a specific model number is
found by performing an “advanced search” in the CEC’s appliance directories or from the AHRI

Certified Products Directory.

8.4.6.4 Capacity @ 47 Degrees F

This is a required value from AHRI. Capacity is used to determine the energy use of the backup

electric resistance heat. In a multifamily building, you will indicate the capacity for the defined

system and specify the number of units of that given capacity assigned to the zone (see Section
8.1.1.5).

8.4.6.5 Capacity @ 17 Degrees F

This is a value from AHRI.

8.4.6.6 EER
Cooling equipment Energy Efficiency Ratio (EER).

There are two additional options on the HVAC System Data screen (one level higher on the input
screen). If the system is ducted, check the Ducted Ht Pump(s) box before specifying a distribution
system. If the system also provides water heating, check the box “System Heats DHW” (see Figure
8-13) and enter the tank volume, insulation R-value and ambient conditions.

8.4.7 Ground Source Heat Pump

An example file included with the program (1StoryExample3HVAC.ribd19) contains a ground source

heat pump system. If the system provides water heating, see Section 9.13.

8.4.7.1 Name

User-defined name for the system.

8.4.7.2 Type

Heat pump system type is Ground Source Heat Pump (as shown in Table 8-2).
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8.4.7.3 EER

Cooling equipment Energy Efficiency Ratio (EER). Check “use this EER in compliance analysis” to
change the default value.

8.4.7.4 Capacity

Enter the capacity of the proposed heat pump model.

8.4.7.5 COP

Enter the Coefficient of Performance (COP). Efficiency information for a specific model number
found by performing an “advanced search” in the CEC’s appliance directories or from the AHRI
Certified Products Directory.

There are two additional options on the HVAC System Data screen (one level higher on the input
screen). If the system is ducted, check the Ducted Ht Pump(s) box before specifying a distribution
system. If the system also provides water heating, check the box “System Heats DHW” and enter the
tank volume, insulation R-value and ambient conditions.

8.4.8 Room Heat Pumps
Figure 8-14: Room Heat Pump

Heat Pump Data l

Currently Active Heating System: |Heat Pump System 1 j

Name: |Heat Pump System 1

Type: |RnomHeatF’ump - Mon-central room A/C system j

RoomHeatPump: Mon-central room air conditioning systems. These include
packaged terminal (commonly called “through-the-wall™) units and any other
ductless heat pump system. [Efficiency Metric: HSPF]

Heating Performance: Cooling Performance:

CEER: 10.2

Power: 2,391 watts

Capacity (Btuh)

@4T°F: 22,000

8.4.8.1 Name

User-defined name for the system.
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8.4.8.2 Type
Select Room Heat Pump as the system type (see Table 8-2).

8.4.8.3 Heating Performance Power (Watts)

Power in watts (available from the CEC’s appliance directories).

8.4.8.4 Capacity @ 47 Degrees F

This is a required value.

8.4.8.5 Cooling Performance - CEER
Enter the Combined Energy Efficiency Ratio (CEER).

8.5 Cooling Systems

The cooling system is the equipment that supplies cooled air to an HVAC System. Cooling systems
are categorized according as shown in Table 8-3. See Table 8-4 for which measures (some of which
are mandatory) require HERS verification.

8.5.1 Cooling System Data

Figure 8-15: Cooling System Data

Cooling System Data l

Currently Active Cooling System: |High SEER EER j

MName: |High SEER EER

Type: |Sp|itAirCond - Split air conditioning system j

SEER: 16 (kBtufh)ikw

EER: ,ﬁ kBtuhkiy v Use this EER in compliance analysis
CFM per Ton: ,W CFhiton I~ Multi-Speed Compressor
AL Charge: |Veriﬂed j [~ Zonally Caontralled
Refrigerant Type: |R41DA j Sizing Factor: ﬁ ratio

8.5.1.1 Name

User-defined name for the cooling system.

8.5.1.2 Type
Cooling system type (see Table 8-3).
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8.5.1.3 SEER

Mechanical Systems

Cooling equipment Seasonal Energy Efficiency Ratio (SEER). For equipment tested only with an EER,
enter the EER as the SEER. When a value higher than 14 SEER for “Compliance 2020” is modeled, it
triggers a HERS Verification of High SEER. Efficiency information can be obtained from the CEC's

appliance directories, or from AHRI Certified Products Directory.

8.5.1.4 EER

Cooling equipment Energy Efficiency Ratio (EER). CBECC-Res has default values for the EER based on
the SEER value modeled. An EER higher than 11.7 requires verification by a HERS Rater. EER ratings

are from AHRI.

8.5.1.5 ACCharge

Verified refrigerant charge. Select Not Verified, Verified, or Fault Indicator Display (FID). There is no
mandatory requirement for verified refrigerant charge, however, the standard design in climate

zones 2 and 8-15 includes proper refrigerant charge in the standard design for most equipment
types (see Standards §150.1(c)7.).

Descriptor

Table 8-3: Cooling Equipment

Cooling Equipment Reference

No Cooling

No cooling equipment. Distribution is ducted (either the same system as
heating or default ducts in attic). (See also Section 8.3.2).

Split Air Conditioner

Split air conditioning systems. Distribution is ducted.

Packaged Terminal Air
Conditioner

Packaged terminal air conditioner (PTAC). Distribution is ductless
[Efficiency Metric: EER]

Single Packaged

Single packaged vertical air conditioner. Distribution is ducted or ductless

Vertical Air [Efficiency Metric: EER]

Conditioner

Package Air Central packaged air conditioning systems less than 65,000 Btu/hr cooling
Conditioner capacity. Distribution is ducted.

Large Package Air

[Not yet enabled] Systems rated at or above 65,000 Btu/hr (cooling

Conditioner capacity). Distribution is ducted.

SDHYV Split Air Small duct, high velocity, split AC system.
Conditioner

Ductless Mini-Split Air  Ductless mini-split AC.

Conditioner

Ductless Multi-Split
Air Conditioner

Ductless multi-split AC.
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Descriptor

Mechanical Systems

Cooling Equipment Reference

Ductless VRF Air

Ductless Variable Refrigerant Charge AC.

Conditioner
Ducted Mini-Split Air  Air conditioning system that has single outdoor section and one or more
Conditioner ducted indoor sections. The indoor section(s) cycle on and off in unison in

response to a single indoor thermostat. [Efficiency Metric: SEER, EER]

Ducted Multi-Split Air
Conditioner

Air conditioning system that has a single outdoor section and two or more
ducted indoor sections. The indoor sections operate independently and
can be used to condition multiple zones in response to multiple indoor
thermostats. [Efficiency Metric: SEER, EER]

Ducted + Ductless
Multi-Split Air
Conditioner

Air conditioning system that has a single outdoor section and two or more
ducted/ductless indoor sections. The indoor sections operate
independently and can be used to condition multiple zones in response to
multiple indoor thermostats. [Efficiency Metric: SEER, EER]

Room Air Conditioner

A factory encased air conditioner that is designed as a unit for mounting in
a window, through a wall, or as a console. Distribution is ductless.
[Efficiency Metric: CEER]

EvapCondenser Evaporatively-cooled condenser. The default distribution system is duct in
attic; evaporatively cooled condenser duct insulation requirements are
the same as those for air conditioner ducts. EER verification, and
compliance with Reference Appendices, Residential Appendix RA4.3.1.
[Efficiency metric: EERa and EERDb]

8.5.1.6 Refrigerant Type

Default R410A assumed for all refrigerant containing equipment.

8.5.1.7

Multi-Speed Compressor

Use this field to indicate if the system is a multi-speed compressor. Zonally controlled multi-speed

compressors must meet 350 CFM/ton. The exception for zonally controlled single speed

compressors would leave this box unchecked and specify a value as low as 150 CFM/ton (see Section

8.3.1.5).

8.5.1.8

Zonally Controlled

Checkbox to indicate zonally controlled cooling equipment. A HERS rater will verify the modeling

assumptions associated with a bypass duct, CFM/ton, and single- or multi-speed compressor

(Section 8.5.3).
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8.5.2 No Cooling
Figure 8-16: No Cooling System

Cooling System Data

Currently Active Cooling System: |Mo Cooling j

Name: |Nn Cooling

Type: |NUCUDIing - Mo cooling equipment j

CFM per Ton: CFMfton

AC Charge: |N0t Verified j Sizing Factor: 1.1 ratio

When there is no cooling system in a dwelling, create a cooling system using the system type
NoCooling. The distribution system is the same as the heating system (if any). If the heating system
has no ducts, set the distribution and fan system for the HVAC system to “none.” Ignore the
remaining inputs. There are no CFM/ton or refrigerant charge requirements.

8.5.3  Zonal Cooling

Figure 8-17: Zonal Control (Cooling)

Cooling Systern Data ]

Currently Active Cooling Systern: |Cooling 14 11.7 j

Mams: | Cooling 14 11.7

Type: |Sp|itAirCond - Split air conditioning system j

SEER: 14 (kBtush)kw

EER: W kBtuhsM W Use this EER in compliance analysis
CFM per Ton: ’ﬁ CFMton [ Multi-Zpeed Comprassar
AL Charge: |\a’eriﬂed j Iv Zanally Controlled
Refrigerant Type: |R41DA j Sizing Factor: W ratio
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Table 8-4: HVAC Measures Requiring HERS Verification

Measure

Description

Refrigerant Charge

Air-cooled air conditioners and air-source heat pumps must be
diagnostically tested to verify that the system has the correct
refrigerant charge.

Fault Indicator Display

A Fault Indicator Display (FID), alternative to refrigerant charge
testing.

System Airflow

Ducted systems require a verified system airflow greater than or
equal to 350 CFM/ton (mandatory requirement) or another
specified value.

Air-handling Unit Fan
Efficacy

To verify that fan efficacy is less than or equal to 0.45 Watts/CFM
(a mandatory requirement) or another specified value.

EER Credit for higher than minimum EER by installation of specific air
conditioner or heat pump models.
SEER Credit for higher than minimum SEER.

Rated Heat Pump
Capacity

When using performance compliance, the rated capacity is verified
to be greater than or equal to the values specified on the CF1R.

Evaporatively Cooled

Compliance credit for installation of evaporatively cooled

Condensers condensers. Field verification of duct leakage, refrigerant charge,
and EERa is reported as EER and is required if > 14 EER, EERb is
reported as SEER and is required if > 16 SEER.

HSPF Credit for higher than minimum HSPF.

Whole House Fan

When using performance compliance with a whole house fan the
CFM and fan efficacy are verified to be equal to or better than
specified (optional to receive full credit).

Central Fan Ventilation

Cooling System

When using performance compliance with a central fan ventilation
cooling system (CFVCS), the installed CFVCS ventilation airflow rate
(CFM) and fan efficacy (W/CFM) are verified to be equal to or
better than the specified values.

CBECC can model zonally controlled cooling equipment (different than the compliance option that
involves living and sleeping zones). Some of the choices with this modeling option include the ability
to specify if the equipment is a single-speed or multi-speed compressor. A single-speed compressor
with a bypass duct has an exception that allows modeling a cooling airflow as low as 150 CFM/ton
(an energy penalty). It is important to know the details of the system because in some cases it may
not be possible to meet 350 CFM/ton when in zonal mode. See Sections 8.3.1.5, 8.3.1.8 and 8.3.1.9.
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Specify a bypass duct as shown in Section 8.6.1.3. See also Reference Appendices, Residential
Appendix RA3.1.4.6.

8.5.4  Package Terminal Air Conditioners

Package terminal air conditioners (PTAC) are a ductless system rated with an EER. If a value higher
than the default minimum 9.5 EER is modeled, HERS verification of the EER is required.

Figure 8-18: Package Terminal Air Conditioner

Cooling System Data

Currently Active Cooling System: |PTAC j
MName: |PTAC
Type: |PkgTermAirCnnd - Packaged terminal air conditioner (FTAC) j

EER: 9.5

8.5.5 Single Package Vertical Air Conditioners

Single package vertical air conditioners are a ducted system rated with an EER. They are simulated as
a minimum efficiency cooling system.

Figure 8-19: Single Package Vertical Air Conditioners

Cooling System Data l

Currently Active Cooling System: |SPVAC j

Name: |SPVAC

Type: |SgIF'kgVertAirCnnd - Single package vertical A/C system j
EER: 1
CFM per Ton: 350 CFMiton [ Zonally Controlled
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8.5.6  Mini-split, Multi-split, VRF Air Conditioners
Figure 8-20: Minisplit System

Cooling System Data }

Currently Active Cooling System: |MiniSplit j

Nama: |l'u'1iniSpIit

Type: |Duu:teclh’liniSpIitAirCnnd - Ducted mini-split A/C system j
SEER: 14

EER: "7 I™ Use this EER in compliance analysis

[ Multi-Speed Compressor

CFM per Ton: 350 CFMiton [ Zonally Controlled
AC Charge: |Not Verified j Sizing Factor: 1.1 ratio

NOTE: Ducted and ductless mini-split, multi-split and variable refrigerant flow (VRF) equipment is
assumed to have minimum efficiency regardless of the efficiency modeled. This is consistent with
requirements of Section 2.4.5 of the 2019 Residential ACM Reference Manual.

Ducted, ductless, and combinations of distribution systems can be modeled for mini-split, multi-split,
and variable refrigerant flow (VRF) air conditioners. The systems are modeled as minimum efficiency
systems. When higher than minimum SEER or EER values are modeled, although reported on the
CF1R, they have no effect on compliance. Ducted systems are required to meet mandatory
requirements for airflow (default 350 CFM/ton) and fan efficacy (0.45 W/CFM).

8.5.7 Evaporatively Cooled Condenser

This type of air conditioning is best suited for hot dry climates. The efficiencies are reported as
multiple EER values at different conditions. More information can be obtained from the 2019
Residential Compliance Manual, Section 4.7.9 and a full list of compliance requirements is included
in the 2019 Residential Appendices, Residential Appendix RA4.3.1. This system type requires HERS
verification of EER, refrigerant charge, and duct leakage testing.

An example file (1StoryExample3EvapCond.ribd19) is included in the projects folder.

8.5.7.1 EERa

EER at 95°F dry bulb and 75°F wet bulb, obtained from AHRI Certified Products Directory.
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8.5.7.2 EERb

EER at 82°F dry bulb and 65°F wet bulb. This value must be tested and published by the
manufacturer according to AHRI guidelines.

8.5.8 Room Air Conditioners

8.5.8.1 Name

User-defined name for the cooling system.

8.5.8.2 Type

Cooling system type is selected from Table 8-3.

8.5.8.3 CEER

Enter the CEER for the proposed equipment, minimum efficiency is 9.0.

8.5.9 Evaporative Cooling

[NOT YET IMPLEMENTED]

8.6 Distribution System Data

Model the distribution system (ducts) associated with the HVAC system within a given zone. When
modeled as one system, assume the worst case conditions.

For systems without ducts, the most reliable method is to set the Distribution to “none” on the
HVAC system data screen rather than define a “distribution system without ducts.”

When modeling a multi-story building, the computer model already assumes that some ductwork is
between floors and inside the conditioned space.
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Figure 8-21: Distribution System Data

Distribution System Data

Currently Active Distribution System: |Attic Default j

MName: |Attic Default

Type: |Ducts located in attic (Ventilated and Unventilated) j
I Has Bypass Duct
[~ Use defaults for all inputs below [ Low Leakage Air Handler

Duct Leakage: |Sea|ed and tested j

Duct Insulation R-value: |8.0 - | °F-ft2-h/Btu

[ Verified Duct Design

8.6.1.1 Name

User-defined name.

8.6.1.2 Type

Indicate the type of duct system and location (see Table 8-5).

Table 8-6 summarizes the duct conditions that require HERS verification, including sealed and tested
ducts, which are a mandatory requirement.

Proposed HVAC systems with ducts in the crawl space or a basement must have supply registers
within two feet of the floor and show the appropriate locations for the ducts. Ducts in a crawl space
or basement can be verified by the local enforcement agency (no HERS verification or duct design).

8.6.1.3 Has Bypass Duct

If the system is zonally controlled, indicate if the system has a bypass duct. This is a HERS verified
feature (Reference Appendices, Residential Appendix RA3.1.4.6).

8.6.1.4 Use defaults for all inputs below

By checking this option, the detailed information about the supply and return ducts is completed
based on other building inputs, including climate zone.

NOTE: If you change the climate zone to one with a different prescriptive duct insulation value, the
program will change to match the prescriptive requirement, which may not match the plans.
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Table 8-5: Distribution Type

Descriptor

Distribution Type and Location

Ducts located in attic (Ventilated
and Unventilated)

Ducts located overhead in the attic space, whether the
attic is ventilated or unventilated (and default condition
for no cooling).

Ducts located in a crawl space

Ducts located in crawl space.

Ducts located in a garage

Ducts located in garage space.

Ducts located within the
conditioned space (except < 12
lineal feet)

Less than 12 linear feet of duct is outside of the
conditioned space.

Ducts located entirely in
conditioned space

HVAC equipment and all ducts (supply and return),
furnace cabinet and plenums, located within the
conditioned space. Location of ducts in conditioned
space eliminates conduction losses but does not change
losses due to leakage. Leakage from either ducts that
are not tested for leakage or from sealed ducts is
modeled as leakage to outside the conditioned space.

Distribution system without

Air distribution systems without ducts such as window

ducts air conditioners, wall furnaces, floor furnaces, radiant
electric panels or combined hydronic heating
equipment.

None Same as above. Specified at the HVAC System Data

screen.

Ducts located in outdoor
locations

Ducts located in exposed locations outdoors.

Verified low-leakage ducts
entirely in conditioned space

Verified Low Leakage Ducts in Conditioned Space -
defined as duct systems for which air leakage to outside
conditions is equal to or less than 25 CFM when
measured in accordance with Reference Appendices,
Residential Appendix RA3.1.

Ducts located in multiple places

Allows a different location for supply and return ducts.
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Table 8-6: Summary of Verified Air Distribution Systems

Measure

Description

Duct Sealing

Mandatory measures require that space conditioning ducts
be sealed. Field verification and diagnostic testing is
required.

Supply Duct Location, Reduced
Surface Area and R-value

Compliance credit for improved supply duct location,
reduced surface area and R-value. Field verification that the
duct system was installed according to the duct design,
including location, size and length of ducts, duct insulation R-
value and installation of buried ducts. For buried ducts, this
measure also requires quality insulation installation (Qll) and
duct sealing.

Low Leakage Ducts in
Conditioned Space

When space conditioning ducts are located entirely in
directly conditioned space, this is verified by diagnostic
testing. Compliance credit can be taken for verified duct
systems with low air leakage to the outside. Field Verification
for ducts in conditioned space and duct sealing are required
(Reference Appendices, Residential Appendix RA3.1.4.3.8).

Low Leakage Air-handling Units

Compliance credit can be taken for installation of a factory
sealed air handling unit tested by the manufacturer and
certified to the Commission to have met the requirements
for a Low Leakage Air-Handling Unit. Field verification of the
air handler’s model number is required. Duct sealing is also
required.

Return Duct Design

Verification to confirm that the return duct design conforms
to the criteria given in Table 150.0-C or Table 150.0-D. as an
alternative to meeting 0.45 W/CFM (0.58 for non-gas
heating) fan efficacy of Standards §150.0(m)12.

Bypass Duct Condition

Verification to determine if system is zonally controlled and
to confirm that bypass ducts condition modeled matches
installation.
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Figure 8-22: Duct Leakage

I Has Bypass Duct

™ Use defaults for all inputs below v Low Leakage Air Handler

Duct Leakage: |Speciﬁed Lower Leakage Target j | g %

Duct Insulation R-value: |6.0 - | "F-ft2-h/Btu

8.6.1.5 Low Leakage Air Handler

Checking the option for a low leakage air handler enables specifying a lower leakage target value.

8.6.1.6 Duct Leakage

Select sealed and tested. To specify a target leakage number, select Low Leakage Air Handler (see
Figure 8-22). HERS verification is required for this mandatory measure.

8.6.1.7 Duct Insulation R-value

Specify the R-value of HVAC system ducts. The mandatory minimum R-value allowed is 6. Valid
options are 0, 2.1, 4.2, 6.0 and 8.0. For new construction, the default value is based on the climate
zone and high performance attic option B, which is R-6 in climate zones 3, and 5-7 and R-8 for all
other climate zones.

8.6.1.8 Verified Duct Design

If Section 8.6.1.4 is unchecked the option for verified duct design becomes available. See Section
8.6.2 for verified duct design inputs.

8.6.1.9 Supply Duct Attic

If use defaults for all inputs below is unchecked the supply and return duct locations may be
specified.

8.6.1.10 Return Duct Attic

Enter the location of the return duct. If verified duct design is selected, also enter the area and R-
value of return ducts.

The calculations assume that the return duct is located entirely in the attic, unless it meets one of
two conditions:

(a) The return duct is located entirely in the basement, in which case the calculation shall
assume basement conditions for the return duct efficiency calculation, or
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(b) The return duct is located entirely in conditioned space and the system meets the
requirements for Verified Low Leakage Ducts in Conditioned Space, in which case the return
duct is assumed to be in conditioned space.

8.6.2  Verified Duct Design/Buried Ducts

Ducts partly or completely buried under blown attic insulation may take credit for increased
effective duct insulation. Requirements that apply include a duct design, verification of the duct
design/layout, quality insulation installation (Qll), duct leakage testing, and HERS verification at
specific points during construction (see Reference Appendices, Residential Appendix RA3.1.4).

Figure 8-23: Verified Duct Design

[ Use defaults for all inputs below [ Low Leakage Air Handler

Duct Leakage: |Sea|ed and tested j

v Verified Duct Design Enter Duct Design...
Area R-Value

Supply: | 1768 2 [19.05 °F-fi2-h/Btu

Return: | 434 2 [19.97 °F-f2-h/Btu

Supply Duct Attic: |Atti|: j
Return Duct Attic: |Aﬂic j

Qll is required for buried duct credits

To enter duct system details, uncheck the box labeled “use defaults for all inputs below,” select
verified duct design, and pick enter duct design. Based on the details input the area and R-value for
supply and return ducts are determined by CBECC-Res based on the information input in the duct
design grid (see Figure 8-24).

Activate the grid by clicking in the first box, and either selecting from the pull-down menu or
entering data in each field of the grid. Add rows by clicking on the +DuctSeg (bottom left); delete
rows by clicking on the Del — X field for the row to be deleted.

Based on the inputs, CBECC-Res determines if the duct is fully or partially buried (if applicable) and
the effective duct R-value. When all of the various entries for the duct segments are included, close
the grid by clicking on the X in the upper right corner. When it returns to the CBECC Distribution
System Data screen, the supply and return duct values are displayed, including the effective R-value.
For details about how the buried duct calculations are determined, see theResidential ACM
Reference Manual, Section 2.4.6.10.)
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Figure 8-24: Duct Design Grid

Describe each duct segment of HVACDist 'Attic Default’: Supply duct area 177, R-value 19.1 / Return duct area 43, R-value 20.0 =~

Name Supply / Return | Buried (per ACM) | Diameter = Length (ft} | Duct Insulation | Attic Insulation | Attic Insul Type | Containment System | Buried Level | # | Del
1 seg Supply Yes gin G|R-8 R-49 Fiberglass nfa X
2|seg 2 Supply Yes 10in 20|R-8 R-49 Fiberglass nfa X
3(seg 3 Supply Yes Gin 10(R-8 R-49 Fiberglass not required X
4 seg 4 Return Yes 8in 12|R-8 R-49 Fiberglass nfa X
5/5ea@ 5 Return Yes 6in 7.5|R-8 R-49 Fiberglass not required X
6|seg b Supply Yes 8in 11(R-8 R-49 Fiberglass nfa X
T|seg 7 Supply Yes 6in 7|R-8 R-49 Fiberglass not required X
8|seg 8 Supply Yes 10in 12(R-8 R-49 Fiberglass nfa X
9+ DuctSeg

8.6.3 Low Leakage Air Handlers

Credit can be taken for installation of a factory sealed air handling unit tested by the manufacturer
and certified to the CEC to meet the requirements for a low leakage air-handler. Field verification of
the air handler’s model number is required.

A low leakage air handler is reported on the compliance report and field verified in accordance with
the procedures specified in Reference Appendices, Joint Appendix JA9.

8.6.4 Ducts in Conditioned Space

While there are varying amounts of credit based on attic construction and duct location, the only
time ducts are inside the conditioned space is when they are installed on the conditioned space side
of the ceiling separating occupiable space from the attic. It should be noted that if the standard and
proposed design roof assembly includes roof deck insulation (more extreme climates), the attic
temperature is very close to conditioned space temperature (a high of 85 degrees F).

There are two categories (1) ducts in conditioned space and (2) low leakage ducts in conditioned
space. Ducts in conditioned space involve a visual verification of duct location and duct leakage
testing. Low leakage ducts are assumed to have no leakage and no conduction losses, which is
verified by measurements showing duct leakage to outside conditions is equal to or less than 25
CFM when measured in accordance with Reference Appendices, Residential Appendix RA3.
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8.7 HVAC Fan System

The HVAC fan system moves air for the air conditioning and heating systems.

8.7.1 HVAC Fan System Data

Figure 8-25: HVAC Fan

Fan Data l

Currently Active Fan: |HVAC Fan 1 j

MName: |H\«"AC Fan 1

Type: |Sing|e Speed PSC Fumnace Fan j

W/ CFM Coaoling: 0.45 WICFM

8.7.1.1 Name

User-defined name.

8.7.1.2 Type

Default single speed furnace fan.

8.7.1.3 Watts/CFM Cooling

The mandatory requirement is an air-handling unit fan efficacy less than or equal to these values
from the Standards §150.0(m)13 as verified by a HERS rater:

e <0.45 Watts/CFM as for most equipment with gas heating

e <0.58 Watts/CFM for heat pumps

e <0.62 W/CFM for small duct high velocity
The alternative to HERS verification of watts/CFM is HERS verification of a return duct design that
conforms to the specification given in Table 150.0-C or D. However, if a value less than the
mandatory requirement is modeled for compliance credit, the fan efficacy value must be verified,
and the alternative is not allowed.
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8.8 Indoor Air Quality (IAQ) Fans

Figure 8-26: IAQ Fan Data

IAQ Fan Data |
Currently Active Fan: |IAQ Fan 1 j
MName: |lAQ Fan1

1AQ CFM: 75 CFM
W/ CFM 1AQ Vent: 0.3 W/CFM
1AQ Fan Type: Exhaust -

Mechanical ventilation is required to meet minimum indoor air quality (IAQ) requirements of
ASHRAE Standard 62.2 (see Residential Compliance Manual, Section 4.6, and CF2R-MCH-27) for
single or multifamily dwelling units. The IAQ system requires HERS verification meeting Reference
Appendices, Residential Appendix RA3.7.

IAQ fan system options include an exhaust fan, such as a bathroom fan that meets the criteria in
ASHRAE Standard 62.2 for air delivery and low noise, and that operates continuously; supply; or a
balanced system which has both supply and exhaust fans with equal airflow. Balanced systems can
also have heat/energy recovery in the case of a heat recovery ventilator (HRV) or energy recovery
ventilator (ERV).

The energy impact of this mandatory requirement depends primarily on the fan efficacy of the
proposed system, which is compared against a 0.35 W/CFM standard design for unbalanced systems
(exhaust or supply) or 0.70 W/CFM for balanced systems, with or without heat/energy recovery.

8.8.1 HRV/ERV Fans

When a heat recovery ventilator (HRV) or energy recovery ventilator (ERV) is modeled in CBECC-Res,
the fan type is “balanced.” Performance data for these fans is published in the Home Ventilating

Institute (HVI) Certified Products Directory [https://www.hvi.org/hvi-certified-products-directory/].
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Figure 8-27: ERV/HRV

1AQ Fan Data
Currently Active Fan: |HRV ~
Name: |HRV
IAQ CFM: 80 CFM [+ Includes Heat/Energy Recovery
W / CFM 1AQ Vent: 0.87 W/CFM Sensible Recovery Efficiency (SRE). | 66 9
IAQ Fan Type: |Balanced - Adjusted Sensible Recov Eff (ASRE): 72 9%

[ Interpolate SRE/ASRE from HVI Listed Ratings

8.8.1.1 Name

User-defined name. In order for the program to recognize an IAQ fan defined on the Mechanical tab,

the name must be specified on the project level IAQ tab (Figure 8-28) (see Section 4.9 for more
information).

Figure 8-28: IAQ Tab

Project | Analysis | EDR / PV | Battery | Notes | Building | Appliances / DHW | ADU  1AQ | Cool Vent | People | CSE Rpts |

[ Dwelling Attached  (examples include a duplex or townhome)

Maximum Vertical Distance: 9 ft

Model as: |S|:J9C|1y Individual 1AQ Fans j Minimum LAQ Ventilation: 77.4 CFM (80.0 balanced entered)
Fans: 1: [HRV ~| Count 1 Zone: |Conditioned ~| 80 CFM balanced
2: | none - -

1 [ All supply air fitters, outside air inlets, and H'ERV recovery cores are accessible per RACM Reference Manual

2 ¥ 1AQ system has fault indication display (FID) in compliance with RACM Reference Manual

8.8.1.2 IAQ System Accessibility Checkbox

Input labeled “2” in Figure 8-29 above. Applicable to supply and balanced IAQ systems. Use this
checkbox to indicate whether the system meets the accessibility requirements in the below table
(copied from IAQ section of RACM Reference Manual). If the checkbox is unchecked the IAQ system
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will not get credit and could be penalized depending on the proposed system W/CFM. If unchecked,
the standard design W/CFM will match the proposed or default, whichever is lower, and if the
proposed has heat recovery the standard will have heat recovery with SRE and ASRE equal to the
proposed system.

Table 7: IAQ System Component Accessibility Criteria

Dwelling Unit Location Accessible Determination
Ventilation System
Component
Outdoor Air Intake All locations Intakes louvers, grilles, or screens shall
be >3/8 inches except where
prohibited by local jurisdictions or
other code requirements.
Outdoor Air Intake Exterior wall, soffit, or gable end For single family, a point on the
perimeter of the outdoor air intake
shall be located within 10 feet of a
walking surface or grade or the system
shall meet the IAQ System FID
requirements in the RACM Reference
Manual. For multifamily, complies.
Outdoor Air Intake Roof Access shall be provided in accordance
with California Mechanical Code
Section 304.3.1 requirements for
appliances.
Filters and Heat Serviceable from conditioned space, The H/ERV or supply ventilation
Exchangers unconditioned basements, or mechanical system access panel shall be located
closets. Heat exchangers may also be within 10 feet of the walking surface.
serviceable from unconditioned attics if the
IAQ system meets the FID requirements in the
RACM Reference Manual.
Filters and Heat Roof For multifamily only, access shall be
Exchangers provided in accordance with California

Mechanical Code Section 304.31
requirements for appliances.
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8.8.1.3 Fault Indicator Display Checkbox

Input labeled “1” in Figure 8-30 above. Applicable to all IAQ systems with fault indicator displays.
Use this checkbox to indicate whether the system has a fault indicator display that meets the
requirements of the RACM Reference Manual (requirements copied below). If the system has a
compliant FID system then credit will increase due to SRE, ASRE and W/CFM not being derated by
10% (see RACM Reference Manual for details).

IAQ SYSTEM FAULT INDICATOR DISPLAY REQUIREMENTS
1. Fault indication responding to the following categories:

a. Filter check or maintenance, either based on performance or a predetermined
schedule.

b. Low supply airflow.
c. Low exhaust airflow.

d. Sensor failure for sensors that assist in monitoring or controlling for the following
operations, where such operations are provided: airflow regulation, frost control,
supply air tempering, and economizing.

2. Fault indication using one or more of the following means:

a. Avisual display that is readily accessible to occupants of the dwelling unit and located
on or within one foot of the IAQ system control.

b. An electronic application.

c. Anaudible alarm accompanied by a visual display.
3. Instrumentation and reporting of the following:

a. Airflow.

b. Fan power.

4. FID certified to CEC by the manufacturer as meeting the above requirements.
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8.8.14 IAQCFM

Enter the design airflow rate of the IAQ system in CFM, which must meet or exceed the mandatory
ventilation requirements (found under Building in Section 4.5). Only one fan per zone may be
modeled. For a balanced fan, this value is the net airflow in CFM.

Standard design airflow will match proposed airflow up to 125% of the minimum IAQ ventilation
rate. Going above 125% of minimum will result in a compliance penalty. For example, if the
minimum ventilation rate is 100 CFM and the proposed design specifies 135 CFM, the standard will
only have 125 CFM of airflow.

NOTE: Balanced fans meet a different IAQ requirement than unbalanced supply or exhaust systems.
You can check whether you have met the requirement on the IAQ tab. For example, a 2,100 ft> home
requires a 90.3 CFM exhaust fan, but only 77.4 CFM for a balanced fan.

8.8.1.5 W/CFMIAQ Vent

For unbalanced systems (exhaust or supply), the default value and standard design is 0.35 W/CFM.
For balanced systems (with or without heat/energy recovery), the default value and standard design
is 0.75 W/CFM. IAQ W/CFM is calculated based on the design wattage divided by the design CFM.
For example, 74 watts divided by 54 CFM = 1.37 W/CFM.

8.8.1.6 IAQFan Type

Select exhaust, supply, or balanced (system with both exhaust and supply fans with equal/balanced
airflow). If multiple fans types are installed, model exhaust or the building must be zoned.

8.8.1.7 Includes Heat/Energy Recovery

Check box to indicate if a balanced fan includes heat or energy recovery. Used for HRV or ERV fans.

8.8.1.8 Sensible Recovery Efficiency (SRE)

Enter a sensible recovery efficiency (SRE) using the performance data published in the Home
Ventilating Institute (HVI) directory, https://www.hvi.org/hvi-certified-products-directory. SRE
entered should match the design airflow or the next higher airflow from the HVI directory energy
rating table for the installed HRV/ERV. For example, using the below table with a design airflow of 80
CFM the SRE entered into CBECC should be 65.0 which is based on the next higher rating point than
the 80 CFM design. For cases where the design CFM is in between rating points using the optional

interpolate SRE/ASRE will give more accurate SRE/ASRE values.
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Table 8: Example HRV Data from HVI Directory Energy Rating Table

Brand Model | Temp °C °F Net Net Power SRE ASRE
Name Mode Airflow | Airflow | Consumed
(L/S) (CFM) (Watts)

Brand A | HRV160 | Heating 0 32 31.0 66 67 67.0 74
Brand A | HRV160 | Heating 0 32 |40.0 85 74 65.0 71
Brand A | HRV160 | Heating 0 32 |54.0 114 90 61.0 66
Brand A | HRV160 | Heating -25 | -13 | 38.0 81 87 60.0 64

8.8.1.9 Adjusted Sensible Recovery Efficiency (ASRE)

Enter an adjusted sensible heat recovery efficiency (ASRE) using the performance data published in
the Home Ventilating Institute (HVI) directory, https://www.hvi.org/hvi-certified-products-directory.

ASRE follows the same logic as SRE and the values entered should be from the same HVI rating point.
ASRE entered should match the design airflow or the next higher airflow from the HVI directory
energy rating table for the installed HRV/ERV. For example, using the above table with a design
airflow of 80 CFM the ASRE entered into CBECC should be 71 which is based on the next higher
rating point than the 80 CFM design and is from the same rating point as the SRE described in the
previous section. For cases where the design CFM is in between rating points using the optional
interpolate SRE/ASRE will give more accurate SRE/ASRE values.

8.8.1.10 Interpolate SRE/ASRE from HVI Listed Ratings

For cases where the design CFM is in between HVI rating points CBECC gives the option to
interpolate SRE and ASRE instead of using the values from the next higher rating point.

Enter the CFM, SRE, and ASRE for the rating point above and below the design CFM. For example,
see below screenshot of inputs which use the above HVI directory data and a design CFM of 80 CFM.
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Figure 8-29: Interpolate SRE/ASRE from HVI Listed Ratings

IAQ Fan Data |
Currently Active Fan: |HRV |
Name: |HRV
IAQ CFM: | 80 CFM  Includes Heal/Energy Recovery
W / CFM 1AQ Vent: 0.87 W/CFM Sensible Recovery Efficiency (SRE): 66 op
IAQ Fan Type Balanced hd| Adjusted Sensible Recov Eff (ASRE) 72 9%

[+ Interpolate SRE/ASRE from HVI Listed Ratings

HVI Listing Data For Fan with... Lower CFM Higher CFM
HVI Listing Fan Rated CFM [ 8 <=socrm <= [ 8 crm
Sensible Recovery Efficiency (SRE): | 67 % [ 65 %
Adiusted Sensible Recov Eff (ASRE): | 74 % [ 71w

8.9 Whole House Fans/Cooling Ventilation

Figure 8-30: Cooling Ventilation
Project | Analysis | EDR/PV | Battery | Notes | Building | Lighting | Appliances /DHW | 1AQ  Cool Vent ] People | CSE Rpts |

Cooling Ventilation: 3,150 CFM (1.50 CFM/ft2)
0.14 W/CFM (441 W)
W HERS Cool Vent Verification 4.2 2 of Attic Relief Vent Free Area

Cooling Ventilation: |Defau|t Prescriptive Whole HDLj

Zone: |Conditi0ned j

Although not a mandatory requirement, a whole house fan (WHF) (one of the types of cooling
ventilation) is included in the standard design building in climate zones 8-14. Options for a WHF
include attic venting or venting directly to outside (meaning that a WHF can be modeled for a
building with only cathedral ceilings), and central fan ventilation cooling system. Whether or not
additions include a WHF depends on the compliance approach (see Chapter 10). A slightly reduced
amount of credit is available if HERS verification is not selected. Reference Appendices, Residential
Appendix RA 3.9 contains the verification requirements for a whole house fan and RA 3.3.4 contains
the verification requirements for a central fan ventilation cooling system.

How these systems save energy is they bring in outside air to cool the house, reduce cooling loads,
and thereby save cooling energy. Whole house fans involve window operation and either attic
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venting or direct venting. Central fan integrated (CFl) systems use the HVAC duct system to
distribute ventilation air similar to an economizer in a commercial building. If the system exhausts air
through the attic it requires a minimum of 1 ft? of free attic ventilation area per 750 CFM of rated
capacity for relief (based on §150.1(c)12 of the standards). The amount of attic venting is not a user
input.

As noted in Table 4-1, CBECC-Res can model system types:

1. Whole house fan,
2. Central fan ventilation cooling (fixed speed), and
3. Central fan ventilation cooling (variable speed).

8.9.1 Whole House Fan

There are two methods for modeling a whole house fan (WHF). From the cooling ventilation drop
down menu (see Section 4.10), select “default prescriptive whole house fan” or “default WHF
exhausting to outside.” This fan size exactly meets the prescriptive requirement of 1.5 CFM/ft2. To
include the full benefit of the WHF check HERS verification. No further details are needed.

Alternatively, from the cooling ventilation drop down menu, select “specify individual whole house
fan.” Either pick a fan defined on the Mechanical tab or create one with the data shown. When this
option is selected, HERS verification is required.

Figure 8-31: Cooling Ventilation

Cooling Ventilation Fan Data I

Currently Active Fan: |CDDI Vent Fan 1 j

Mame: |Cool Vent Fan 1

Fan Exhausts To: | Attic -

I Use all fan system defaults

Coaling Vent CFM: 3,300 CFmM
W/ CFM Cooling Vent: 0.14 WICFM

A useful resource for WHF details is the CEC’s appliance directory. An advanced search allows you to

export the contents of your search to an excel file for sorting and selecting. From the directory of
fans and dehumidifiers check the fields of data needed (air flow CFM) and export the results to an
excel spreadsheet. This resource will have the details about available fan sizes.
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8.9.1.1 Name

User-defined name. Unless none or the default fan is specified, this name must match the input in
Section 4.10.

8.9.1.2 Fan Exhausts to
Select Attic or Outside.

8.9.1.3 Use all fan system defaults

Sets the default minimum to 1.5 CFM/ft2. If use all fan system defaults is unchecked the cooling
ventilation airflow (CFM) and fan efficacy (W/CFM) may be specified.

8.9.1.4 Cooling Vent CFM

Select either system default (for whole house fans) or enter the actual CFM of the proposed fan.

8.9.1.5 W/CFM Cooling Vent

Select either system default (for whole house fans) or enter the Watts/CFM of the proposed fan.

8.9.2  Central Fan Integrated (CFl) Fixed Flow

For central fan integrated (CFl) night ventilation, fixed flow (e.g., SmartVent™), select central fan
ventilation cooling system on the Cool Vent tab (see Section 4.10). This exposes fields on the HVAC
System data screen. Inputs are described in Sections 8.1.1.11 through 8.1.1.14.

Figure 8-32: CFl Fixed Flow

System MNama HWVAC 5_."5'.!’: m 1

System Type: | Other Heating and Cooling System j Area Served 2,100 (1 stary)

Heating E Ureque Heating Unlt Types Heatmng Linit |Fum &0 '- Count | 1
= tied Hialsng 1 CrtrlFwnace’ url(s), AFUE 80.0

Coodirg [ 1 Ursque Cooling Unit Types Coaling Limt -Sp t 14 1.7 l Count ! 1
= 1 ‘SplAirCond unit(s), 14.0 SEER, 11.7 EER, 350.0 CFMton
F !

Distribution Attic Default j

Fan HWVAC Fan 1 j

= CooingVent |Foed Flow =]
Fixad Flow: | 1,050 CFM  Watts/CFM:| 0.58 wWicFMm Altic {ralief zona): [Attic -
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8.9.3 Central Fan Integrated (CFl) Variable Speed

For central fan integrated (CFI) night ventilation, variable speed (such as Night Breeze™), select CFl
(central fan integrated) on the Cool Vent tab (see Section 4.10). Define the HVAC System Type (see
Section 8.2.1.2) as a variable outdoor air ventilation system (versus the typical “other heating and
cooling system”).
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Figure 8-33: Variable Outdoor Air Ventilation
Central Heating/Cooling System

HVAC System Data | Heating Equipment | Cooling Equipment | Heat Pump Equipment

Currently Active HVAC System: IHVAC System 1 j

System MName: IHVAC System 1

System Type: I‘u’ariable Outdoor Air Ventilation Central Heat/Cool Systemj Area Served: I 2100 (1 story)

This exposes additional fields. Inputs are described in Section 8.2.2.

Figure 8-34: CFl Variable Flow

Systam Nama: | VAL Sryatam 1

=:::p. Bysbarm Typa |-..',..,|-.. et A Yertdatian Central Heat Cool Spatarm = Aina Sarved | 2108 (Y wey)

Hastsrg [ Usigus bemiing it Typas Hewrg Unt. [Fum 00 =] ceum [ 1
P [Lucted Hestng 1 Crdf umace’ und(s], AFUE 80 9
oA

acing [T Limigu Cosling Lt Typas Coaling Ut [ 14117 =] Coun 1
7 Ducied 1 SpieArCend uwndis], 14 0 BEER. 11T EER, 3630 OFldon
P

Dbt by |lu|-- Dielwwi .-:

Fan [Fvc Fan 1 «|

C— =n Pow [ 1082 cPM wemsicrM| 060 WM amc el one) [Anic -
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9 Domestic Hot Water (DHW)

The water heating system is defined at the zone level (see Section 5.1.1.11), or as part of the
dwelling unit details of a multifamily building, while the details of the systems are contained under
the Mechanical tab.

In most cases, the standard design for single family construction, and for multifamily dwellings
served by a non-central water heating system, is a small instantaneous gas water heater. For details
on the standard design for central water heating, see the Residential ACM Reference Manual,
Section 2.9.2.

The 2019 Standards now establish the standard design using the proposed design fuel type. If the
proposed water heater is electric (a heat pump water heater), the standard design is a heat pump
water heater with a 2.0 UEF, compact distribution basic credit (CZs 1-16), and drain water heat
recovery system (CZs 1 & 16 only).

New for 2019:

e Compact distribution, which uses the distance from the water heater and two or three
fixtures (Section 9.4.1) to determine credit for a compact design.

e Drain water heat recovery saves water heating energy expended during showers to preheat
the cold water by extracting the energy from the warmed water going down the drain
(Section 9.10).

e Central heat pump water heating for multifamily buildings with more than eight dwelling
units (Section 9.8). Information specific to the distribution systems for central water heating
is included in Sections 9.4.3 and 9.5.1.3.

e Solar thermal water heating (Section 9.6).

9.1 Multiple Water hHeaters

The correct way to model multiple water heaters depends on the distribution system. If the water
heaters share the same distribution system, they are modeled as one system with multiple water
heaters (see Figure 9-1). If the water heaters are the same type, enter the appropriate count.

Figure 9-1: Multiple Water Heaters, one distribution

Dwelling Unit Distribution: |Standard j

9-1



2019 CBECC-Res User Manual

Water Heater(s):

1: |Sma|l Instantaneous

2: |F'Dint of Use

Domestic Hot Water (DHW)

USER TIP: The current water heating analysis includes electrical energy for tankless water heaters.

While in previous codes, the number of tankless water heaters made no difference in compliance

results. That is no longer the case.

9.2

Efficiency Information

For 2019 compliance, use the new designations and ratings, such as consumer instantaneous with a

UEF rating, for compliance. Only existing water heaters may use the previous types such as small

storage gas.

Water heaters must be certified to the CEC or the Air-Conditioning, Heating and Refrigeration

Institute (AHRI). Inputs are found by conducting an advanced search in the certified appliance

directory, (https://cacertappliances.energy.ca.gov/Pages/Search/AdvancedSearch.aspx) based on

any number of variables (type, manufacturer, brand). Results can be exported to a spreadsheet

format for sorting and searching. For heat pump water heaters, see also Section 9.7.

To search the AHRI directory, visit https://www.ahridirectory.org/ahridirectory/pages/home.aspx.

Heat pump water heaters rated by the Northwest Energy Efficiency Alliance (NEEA) can be found by

searching for “qualified products” at the NEEA website (https://neea.org/resources-

reports/browse?q=list+of+heat+pump+water+heater).

9.3

Water Heater and Tank Types

In 2017, the appliance certification program began using the new designations shown in Table 9-1

and Table 9-2. Only additions and alterations using older equipment can use the old designations.

Table 9-1: Gas Water Heater Types

Recovery
Old Input Efficiency Storage Standby | Efficiency
Designation New Designation | (Btu/hr) Rating Volume Loss (%)
Small Consumer
Instantaneous | Instantaneous <200,000 | UEF < 2 gallons N/A 80 to 99
Large Commercial Thermal
Instantaneous | Instantaneous > 200,000 | Efficiency 2 0 gallons N/A N/A
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Recovery
Old Input Efficiency Storage Standby | Efficiency
Designation New Designation | (Btu/hr) Rating Volume Loss (%)
20to <100
Small Storage Consumer Storage | <75,000 | UEF gallons N/A 70 to 99
> 75,000
or Thermal
> 120- Efficiency +
Commercial gallon Standby
Large Storage Storage storage | Loss See Input <0.1 N/A
Residential-Duty > 75,000
Commercial to <120
Storage (Gas only) | £105,000 | UEF gallons N/A 80to 99
Table 9-2: Electric/Heat Pump Water Heaters
Recovery
Old Input Efficiency Storage Standby | Efficiency
Designation New Designation (kw) Rating Volume Loss (%)
Small Consumer
Instantaneous | Instantaneous <12kwW | UEF < 2 gallons N/A 90to 99
Large Commercial Thermal
Instantaneous | Instantaneous >12 kW | Efficiency >0 gallons N/A N/A
20to <100
Small Storage Consumer Storage | <12 kW | UEF gallons N/A 90 to 99
Thermal
> 12 kW | Efficiency +
Commercial or>120 | Standby
Large Storage Storage gal Loss See Input <0.1 N/A
Residential-Duty
Commercial
Instantaneous
(Electric only) <58.6 kW | UEF < 2 gallons N/A N/A
Heat Pump Heat Pump Water <100
Water Heater Heater <12 kw | UEF gallons N/A N/A
Commercial Heat
Pump Water
Heater >12kW | N/A N/A N/A N/A
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Other equipment types include:

e Boiler is a hot water supply boiler (not a space heating boiler intended for space heating).

e Indirect is a water heater consisting of a storage tank with no heating elements or
combustion devices, connected via piping and recirculating pump to a heat source consisting
of a boiler.

e Mini-tank is an electric water heater used with instantaneous water heaters to regulate
temperature fluctuations.

9.4 Distribution

9.4.1 Compact Distribution System

On the Appliances/DHW tab (see Section 4.9) select one of the compact distribution credits for
single family buildings. For multifamily, the selection is made on the dwelling unit type screen (see
Section 9.4.1.3).

The specifications listed under the “Specify Distances to Fixtures” establish the amount of credit. For
multifamily, these specifications are listed under “Fixtures, Compact Distribution and Drain Water
Heat Recovery.”

Users can either specify the fixture distances, or enter a custom compactness factor if the distances
to each fixture are unknown. If “Specify Distances to Fixture” is selected, the distance inputs shown
in Figure 9-2 are displayed.

If the distances are unknown, deselect ‘Specify Fixture Distances’, and the Basic or Expanded Credit
can be applied without fixture distances. If distances are not input, the user must enter the expected
compactness factor. Keep in mind, the actual fixture distances will be required on the CF2R and the
calculated factor will need to be less than or equal to the value used in CBECC or a revision of the
proposed model and a re-run will be required.

9.4.1.1 Specify Distances to Fixtures

Plan view distance (in feet) from the center of the water heater to the master bathroom, kitchen,
and furthest fixture other than the master bath or kitchen (if any).

According to the eligibility critteria from RA 4.4.6, the measurements are from the center of the
water heater to the center of the use point.
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Figure 9-2: Compact Distribution Inputs

DHW System Data l Central HPVWH ] Drain Water Heat Recav ] Recirculation Loops

Currently Active DHW System: |DHW System j

System Name: | DHW System

Basic Compact Distribution credit: Qualifies with compactness factor of 0.70

W Serves Master Bathroom distance: 15 # Enter straight-line (plan view)
distances from the water heater

W Semves Kitchen Fixture(s) distance: 8 f toth ter of the furthest
o the center of the est use

v Serves Third Room distance: 12 fi point fixture in each room.
(other than master bath or kitchen)
DHW Solar System: |- none - j J
Dwelling Unit Distribution: | Standard j
Water Heater(s): Count
1: |Sma|l Instantaneous j |_1
2: | none - j

NOTE: In a small building with no third room, uncheck the “serves third room” box.

Installation requirements are found in Reference Appendices, Residential Appendix RA 4.4.6 (basic
credit) and RA 3.6.5/4.4.16 (expanded credit). The HERS credit also requires:

(1) No piping greater than 1” diameter,
(2) Length of 1” diameter piping is limited to 8 feet or less,

(3) Unless the water heater is located in the attic, no piping in 2- and 3-story buildings can be
in the attic, and

(4) Ifthere is a recirculation system, it must be a HERS-verified demand recirculation: manual
control (Reference Appendices, Residential Appendix RA4.4.17).

The inputs for distribution compactness are part of the DHW system data (see Section 9.4.1.1) when
‘Specify Fixture Distances’ is checked on the Appliances/DHW tab (see Section 4.9) or for multifamily
buildings on the dwelling unit type input screen.
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Figure 9-3: Water Heater Location
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9.4.1.2 Compact distribution in a multifamily building
Figure 9-4: Compact Distribution Trigger
Water Heating: 1 Unique DHW Systems |DHW System 1 ﬂ Fixtures, Compct Dist and Drain Wir Ht Rec... |

0 shower(s) & 1 bath(s) served / Drain Water Heat Recov. not specified

DHW Distribution Compactness: |Basic Credit j Compactness: 0.7 frac [ Specify Fixture Distances
Num Floors Served by DHW: 1

Compact Distribution Basic Credit: Straight line distances must meet qualification restrictions. No HERS verification
required.

Once the basic or expanded credit is selected, to enter fixture distances, make sure ‘Specify Fixture
Distances’ is checked, then select the “Fixtures, Compact Dist and Drain Water Heat Recovery”

option to display the fields to enter distances. Alternatively, un-check ‘Specify Fixture Distances’ to
use the Basic or Expanded credit without specifying fixture distances (see section 9.4.1 for details).
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9.4.2 Dwelling Unit Distribution Type

Figure 9-5: Single Family Distribution Systems

Dwelling Unit Distribution: | specify - j
=

Standard

Central Parallel Piping

Point of use

Water Heater(s): Recirculation with demand control, push button
Recirculation with demand control, occupancy/motion sensor
1: |Small Instantaneous Recirculation with non-demand control (continuous pumping)
(HERS reqd) Pipe Insulation, All Lines
2: |- none - (HERS req'd) Central Parallel Piping
(HERS reqd) Recirculation with demand control, push button
(HERS reqd) Recirculation with demand control, occupancy/mation sensor

The standard design distribution system for single-family dwelling units includes pipe insulation (as
required by the California Plumbing Code).

See Table 9-3 for all distribution system options and a comparison of the multiplier (the lower the
number the more efficient the system). More information about distribution types is in Residential
Compliance Manual and Reference Appendices. When compact distribution is specified, some
options from Table 9-3 are not available (for example, point of use).

For recirculation systems, the recirculation pump can be located external to or integral to the water
heater. Pick the appropriate recirculation distribution system based on the control strategy. Systems
that do not meet the criteria for Demand Control Push Button, or Demand Control Occupancy/
Motion must be modeled using the Non-Demand Control option.
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9.4.3

Domestic Hot Water (DHW)

Table 9-3: Water Heater Distribution System Multipliers

Distribution System Distributic.m .System
Multiplier

NO HERS INSPECTION REQUIRED
Standard 1.00
Central Parallel Piping 1.10
Point of Use 0.30
Recirculation, Demand Control Push Button 1.75%*
Recirculation, Demand Control Occupancy/Motion Sensor 2.60*
Recirculation, Non-demand Control (continuous pumping) 9.80*
OPTIONAL CASES: HERS INSPECTION REQUIRED
Pipe Insulation, All Lines 0.85
Central Parallel Piping 1.00
Compact Distribution System 0.70
Recirculation, Demand Control Push Button 1.60*
Recirculation, Demand Control Occupancy/Motion 2.40%*
*Reduced hot water consumption is reflected in the distribution system multiplier
for recirculation systems.

Multifamily Distribution Type

When central water heating is used in a multifamily building, the options for the distribution system

within the dwelling unit are limited to:

The multifamily distribution types available for the central system are:

Standard (includes the pipe insulation required by Plumbing Code),

Pipe Insulation, All Lines (HERS verification)

Non-central (no loops or central system pump)
Central, no recirculation (continuous pumping)
Central with recirculation

More information about distribution types is in Residential Compliance Manual, Section 5.3 and
Reference Appendices, Residential Appendix RA3.6 and RA4.4.
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9.5 Water Heating System Data

The water heating system is identified on the conditioned zone data tab for single family (see
Section 5.1.1) and the dwelling unit type tab for multifamily dwellings (see Section 5.6 and see
Section 9.8 for central water heating).

9.5.1 System Name

User-defined name. This is the same name that was provided under the zone data tab.

9.5.2 Dwelling Unit Distribution (type)

Specify one distribution system from the drop-down menu (see Section 9.4.2 and Table 9-3). For
installation and compliance requirements see Residential Compliance Manual, Chapter 5 and
Reference Appendices, Residential Appendix RA3.6 and RA4.4.

In a multifamily building with central water heating, the distribution type within the dwelling unit is
limited to one of two types: standard or pipe insulation with HERS verification.

9.5.3  Central/Recirculation System Distribution (for Multifamily)

Drop-down menu with options for the level of control on the recirculating system serving the
dwelling units, based on the building and water heater type being specified (see Section 9.4.3). An
input for the recirculation loops is also required (see Figure 9-6).

9.5.4  Recirculation Pump Power (Watts)

Multifamily recirculation pump power (Watts).

9.5.5 Water Heater(s)

The name of the water heater (this name holds the details about the water heater).

9.5.6 Count

The number of water heaters named in the adjacent field. Include different water heater types or
different water heater efficiencies on a different row.
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Figure 9-6: Recirculation Loops

DHW System Data ] Central HPYWH ] Drain Water Heat Recov ~ Recirculation Loops ]

Currently Active DHWW System: |DH1U"J System 1 j

Mumber of Recirculation Loops: 1
Loop Insulation Thickness: 15 in

Recirculation Loop Location: |Ccunc|iticuneu:| j

9.6 Water Heater Data (Gas and Electric Resistance)

Inputs for the water heater data vary by the tank type selected. See Section 9.2 for links to product
directories from which all inputs can be obtained.

Tank types include boiler, indirect, consumer instantaneous (UEF), commercial instantaneous (TE),
consumer storage (UEF), commercial storage (TE & SBL), residential duty commercial storage (UEF)
(gas only), and residential duty commercial instantaneous (UEF) (electric only).

Additional tank types are allowed only for existing water heaters. They are small or large storage and
small or large instantaneous.

USER TIP: The rated input of a water heater is used to determine which tank type to model (see
Table 9-1 or Table 9-2). However, the CF1R reports the maximum rated input for that tank type, but
typically no specific input value (the exception is “commercial storage”). This change was made to
prevent inconsistencies between the value modeled and the value installed for a characteristic that
makes no difference.
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9.6.1 Consumer Instantaneous

Figure 9-7: Consumer Instantaneous Water Heater Data (gas)

Water Heater Data \

Currently Active Water Heater: |VWater Heater 1 j
Mame: |VWater Heater 1
Heater Type: |Gas j
Tank Type: |Cnnsumer Instantaneous (UEF}) j
Uniform Energy Factor: 0.81 v Includes Electric Mini Tank

Tank Power (standby): 100w

Figure 9-8: Consumer Instantaneous Water Heater Data (electric)

Heater Type: |ElectricResistance j

Tank Type: |C|:|nsumer Instantaneous (UEF) j

Tank Volume: 0 gal

Flow Rate: 2 GPM

Uniform Energy Factor: 0.92
Recovery Efficiency: 99 %

9.6.1.1 Name

User-defined name that is specified in the water heating system data.

9.6.1.2 Heater Type
Choose gas (natural gas, propane, or oil), or electric resistance (for heat pump water heater see
Section 9.7).

9.6.1.3 Tank Type

Choose consumer instantaneous (UEF).

9.6.1.4 Uniform Energy Factor (UEF)

Value entered as a decimal, such as 0.81. Certified efficiency from one of the sources listed in
Section 9.2. Once the tank type is selected, the input values are customized to that category.
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9.6.1.5 Includes Electric Mini Tank

For instantaneous water heaters, check if the system includes a mini tank which helps regulate
temperature fluctuations.

9.6.1.6 Tank Power (standby)

Mini tank watts from the CEC’s appliance directories (see Section 9.2).

9.6.1.7 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.1.8 Flow Rate

The flow rate in gallons per minute (GPM) from one of the listed sources in Section 9.2.

9.6.1.9 Recovery Efficiency

Enter the recovery efficiency (or thermal efficiency or AFUE) for water heating type. Entered as a
percent, such as 80 or 95. The value comes from one of the listed sources in Section 9.2.

9.6.2 Consumer Storage

Figure 9-9: Consumer Storage (gas or electric)

Water Heater Data ]

Currently Active Water Heater: |VWater Heater 1 j

Water Heater 1

MName:

Heater Type: |Gas j

Tank Type: |C|:|nsumer Storage (UEF) j

Uniform Energy Factor:

0.56
Tank Volume: 50 gal

First Hour Rating: 80 gal
Recovery Efficiency: 78 %
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Heater Type: |EIectricF€esistance j

Tank Type: |Cnnsumer Storage (UEF) j

Uniform Energy Factor: 0.92

Tank Volume: 50 gal

First Hour Rating: 60 gal

dols

Recovery Efficiency: 99 %

[ Tank Qutside or in Exterior Closet  Location: |House j

9.6.2.1 Name

User-defined name that is specified in the water heating system data.

9.6.2.2 Heater Type

Choose gas (natural gas, propane, or oil), or electric resistance (for heat pump water heater see
Section 9.7).

9.6.2.3 Tank Type

Choose consumer storage (UEF).

9.6.2.4 Uniform Energy Factor (UEF)

Value entered as a decimal, such as 0.81. Certified efficiency from one of the sources listed in
Section 9.2.

9.6.2.5 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.2.6  First Hour Rating

The first hour rating (in gallons) from one of the listed sources in Section 9.2.

9.6.2.7 Recovery Efficiency

Enter the recovery efficiency as a percent, such as 79 or 81. The value comes from one of the listed
sources in Section 9.2.

9.6.2.8 Tank Outside or in Exterior Closet / Location

For electric resistance water heaters, indicate if the tank is outside, or its location in the building.
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9.6.3 Residential-Duty Commercial

To find products, the CEC’s appliance directory allows a search of the category “residential-duty

commercial water heaters” which contains both gas storage products and electric instantaneous.

Figure 9-10: Residential Duty Commercial Storage (gas)

Water Heater Data \

Currently Active Water Heater: |Water Heater 1 j
Mame: | Water Heater 1
Heater Type: |Gas j

Tank Type: |I:{esitlen‘cisll—DLl'ﬂ_.,r Commercial Storage [UEFj

Uniform Energy Factor: 0.61

Tank Volume: 50 gal

First Hour Rating: 120 gal

dold s

Recovery Efficiency: 80 %

Figure 9-11: Residential Duty Commercial Instantaneous (electric)

Heater Type: |EIectricResistance j

Tank Type: |I:{esitlentiaI—DLm_.,r Commercial Instantanenusj
Uniform Energy Factor: -8

Tank Volume: 0 gal
Flow Rate: 5 GPM

J)

Recovery Efficiency: 99 %

9.6.3.1 Name

User-defined name that is specified in the water heating system data.

9.6.3.2 Heater Type

Choose gas (natural gas, propane, or oil), or electric resistance (for heat pump water heater see
Section 9.7).
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9.6.3.3 Tank Type

Choose residential duty commercial storage (UEF) (gas only) or residential duty commercial
instantaneous (UEF) (electric only).

9.6.3.4 Uniform Energy Factor (UEF)

Value entered as a decimal, such as 0.81. Certified efficiency from one of the sources listed in
Section 9.2.

9.6.3.5 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.3.6 First Hour Rating

For storage water heaters, the first hour rating (in gallons) from one of the listed sources in Section
9.2.

9.6.3.7 Flow Rate

For instantaneous water heaters, the flow rate in gallons per minute (GPM) from one of the listed
sources in Section 9.2.

9.6.3.8 Recovery Efficiency

Enter the recovery efficiency (or thermal efficiency or AFUE) for water heating type. Entered as a
percent, such as 80 or 95. The value comes from one of the listed sources in Section 9.2.

9.6.4 Commercial Storage

Figure 9-12: Commercial Storage Water Heater Data

Tank Type: |Cnmmercia| Storage (TE & SBL) j

Thermal Efficiency: 0.8
Input Rating: 180,000 Btufhr Standby Loss Fraction: 0.025
Tank Volume: 100 gal

Recovery Efficiency: B0 %

9.6.4.1 Name

User-defined name that is specified in the water heating system data.

9-15



2019 CBECC-Res User Manual Domestic Hot Water (DHW)

9.6.4.2 Heater Type

Choose gas (natural gas, propane, or oil) or electric resistance (for heat pump water heaters see
Section 9.7.

9.6.4.3 Tank Type

Choose commercial storage (TE & SBL).

9.6.4.4 Thermal Efficiency

Value entered as a decimal, such as 0.76 or 0.81. Certified efficiency from one of the sources listed in
Section 9.2.

9.6.4.5 Input Rating

The input rating (consistent with the tank type from Table 9-1 or Table 9-2) from one of the listed
sources from Section 9.2.

9.6.4.6 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.4.7 Recovery Efficiency

Enter the recovery efficiency (or thermal efficiency or AFUE) for water heating type. Entered as a
percent, such as 80 or 95. The value comes from one of the listed sources in Section 9.2.

9.6.4.8 Standby Loss Fraction

Required input for large storage water heaters. Find the standby loss by conducting an advanced
search in the CEC’s appliance efficiency database of water heating equipment (see Section 9.2). The
input into the software depends on what is available for the specified equipment based on the
search as follows:

For large storage water heaters where the standby loss is reported in percent per hour, the standby
loss fraction is calculated by dividing the percent by 100 (3% is entered as 0.03).

For large storage water heaters where the standby loss is reported in Btu/hr, the standby loss
fraction is calculated as:

Standby Loss Fraction = (standby loss Btu/hr) / (8.25 x volume x 70)

For gas and oil large storage water heaters that do not have a reported standby loss, the standby
loss fraction is calculated as:

Standby Loss Fraction = (rated input / 800) + (110 x (volume)*0.5) / (8.25 x Volume x 70)
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For electric large storage water heaters that do not have a reported standby loss, the standby loss
fraction is calculated as:

Standby Loss Fraction = (0.3 + (27/volume)) / 100

9.6.5 Boiler
Figure 9-13: Boiler

Water Heater Data l

Currently Active Water Heater: |VWater Heater 1 j
Mame: |Water Heater 1
Heater Type: |Gas j
Tank Type: ‘Elniler j
Thermal Efficiency: liﬂﬁ
Filot Energy (Btu/hr): 750

Tank Volume: 50 gal Tank Insulation R-values:
Exterior: 12 "Fft2-h/Btu
Interiar: 12 "Ff2-h/Btu

Recovery Efficiency: 85 %  (only needed for Hydronic Space Heating)

9.6.5.1 Name

User-defined name that is specified in the water heating system data.

9.6.5.2 Heater Type

Choose gas (natural gas, propane, or oil).

9.6.5.3 Tank Type

Choose boiler.

9.6.5.4 Thermal Efficiency

Value entered as a decimal, such as 0.76 or 0.81. Certified efficiency from one of the sources listed in
Section 9.2.
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9.6.5.5 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.5.6 Recovery Efficiency

Enter the recovery efficiency (or thermal efficiency or AFUE) for water heating type. Entered as a
percent, such as 80 or 95. The value comes from one of the listed sources in Section 9.2.

9.6.5.7 Pilot Energy

Required input for boiler, large instantaneous and indirect water heaters. Find the pilot energy by
conducting an advanced search in the CEC’s appliance efficiency database (see Section 9.2) or in

manufacturer’s literature.

The value input may need to be modified. If pilot energy is in Btu/hr, model that value. If pilot
energy is in percent, convert as:

Pilot energy = ((pilot energy percent) / 100) x (8.25 x Volume x 70) Btu/hr

If no pilot energy information is found, calculate the value using the applicable equation as described
in Table 9-5 (based on Table F-2 of the 2015 Appliance Efficiency Standards).

For electric powered water heaters, where Table F-2 reports the maximum standby loss as a percent,
convert to Btu/hr using the following calculation:

Pilot energy = ((0.3 + (27/Volume)) / 100) x (8.25 x Volume x 70) Btu/hr

9.6.5.8 Tank Insulation R-values

For boilers (and indirect water heaters), enter exterior and interior tank insulation R-values.

9.6.6 Indirect or unfired tanks

Efficiency and performance information for indirect tanks comes from the device which is heating
the water for which the indirect tank is serving as storage.
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Figure 9-14: Indirect (unfired)

Water Heater Data l

Currently Active Water Heater: |Int|irect Tank j

Name: | Indirect Tank

Heater Type: |Gas j

Tank Type: ||n|:|irect j

Thermal Efficiency: 0.8
Pilot Energy (Btushr): 827.82
LEELIImE 50 gal Tank Insulation Rvalues:

Ambient Conditions: |Un|::c|n|:|itionetl j Exterior: 12 °F-ft2-h/Btu

Interior: 12 °F-i2-h/Btu

Recovery Efficiency: 85 %  (only needed for Hydronic Space Heating)

9.6.6.1 Name

User-defined name that is specified in the water heating system data.

9.6.6.2 Heater Type

Choose gas (natural gas, propane, or oil).

9.6.6.3 Tank Type

Choose indirect.

9.6.6.4 Thermal Efficiency

Value entered as a decimal, such as 0.76 or 0.81. Certified efficiency from one of the sources listed in
Section 9.2.

9.6.6.5 Tank Volume

The volume (in gallons) from one of the listed sources in Section 9.2.

9.6.6.6 Ambient Conditions

For an indirect water heater, specify whether it is installed in unconditioned or conditioned space.
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9.6.6.7 Recovery Efficiency

Enter the recovery efficiency (or thermal efficiency or AFUE) for water heating type. Entered as a
percent, such as 80 or 95. The value comes from one of the listed sources in Section 9.2.

9.6.6.8 Pilot Energy

Required input for indirect water heaters. See also Section 9.6.5.7.

9.6.6.9 Tank Insulation R-values

For boilers, or indirect water heaters, enter exterior and interior tank insulation R-values.

Table 9-4: Pilot Energy Calculation

. Input to Volume Size .
Appliance ) Maximum Standby Loss 2
Ratio (Volume)
Gas storage water heater < 4,000 Btu/hr/gal Any Q/800 + 110(V,)¥?Btu/hr
Gas instantaneous water <10 gal -
> 4,000 Btu/hr/gal
heaters > 10 gal Q/800 + 110(V,)¥2Btu/hr
<10 gal --
Gas hot water supply boilers > 4,000 Btu/hr/gal

> 10 gal Q/800 + 110(V,)¥2Btu/hr

<10 gal --

Oil storage water heaters < 4,000 Btu/hr/gal
> 10 gal Q/800 + 110(V,)¥?Btu/hr

<10 gal --
Oil instantaneous water heaters | > 4,000 Btu/hr/gal

> 10 gal Q/800 + 110(V,)¥2Btu/hr

<10 gal --
Oil hot water supply boilers > 4,000 Btu/hr/gal

> 10 gal Q/800 + 110(V,)¥?Btu/hr
Electric storage water heaters < 4,000 Btu/hr/gal Any 0.3 +27/Va%/hr

LV, is rated volume in gallons, Vi, is measured volume in gallons, and Q is the nameplate input
rate in Btu/hr.

2 Water heaters and boilers > 140 gallons of storage capacity are not required to meet the standby
loss requirement if the tank surface is thermally insulated to R-12.5, if a standing pilot light is not
installed, and for gas- or oil-fired storage water heaters, there is a flue damper or fan-assisted
combustion.
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9.7 Individual Heat Pump Water Heater Data

Heat pump water heaters (HPWH) are a viable option for electric water heating, unlike electric
resistance for which is very difficult to overcome the negative effect on water heating compliance.
When an electric resistance or HPWH is modeled, the standard design is a HPWH (see Standards
§150.1(c)8Av for the full list of criteria which varies by climate zone).

CBECC-Res includes two options for modeling heat pump water heaters. A UEF or Non-UEF rated
heat pump certified to the CEC or AHRI (Figure 9-15), or products rated by the Northwest Energy
Efficiency Alliance (NEEA) (Figure 9-16). CBECC-Res uses a different calculation method to simulate
the NEEA water heaters which includes benefits beyond their UEF rating. Equipment is rated from
Tier 1 to Tier 4 (higher equals better). To model NEEA rated equipment, find a brand and model
number from the list of qualified products (see Section 9.2), check the NEEA rated box and select the
brand and model.

NOTE: For NEEA water heaters, the installer will either confirm the model number shown on the
CF1R is installed or select from a list of products previously determined to be equivalent.

Figure 9-15: Heat Pump Water Heater

Water Heater: HPWH ? X

Water Heater Data ]

Currently Active Water Heater: |HPWH ﬂ

Name: |HPWH

Heater Type: |Heat Pump

=
Category: |UEF Rated ﬂ

Uniform Energy Factor: 3

Tank Volume: 50 gal
First Hour Rating: 66 gal

[ Tank Qutside or in Exterior Closet Location: |Garage ﬂ
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Figure 9-16: NEEA Rated Heat Pump Water Heater

Name: |HPWH

Heater Type:  |Heat Pump B4 NEEA HPWH Brand:  |Bradford White v |
Category: |Residential (NEEA rated)ﬂ Model: |RE2H50R10B-1NCWT (50 gal) ﬂ
[ Tank Outside or in Exterior Closet  Location: |Garage j
9.7.1 Name

User-defined name for the water heater.

9.7.2  Heater Type

Choose heat pump. For electric resistance or gas see Section 9.7.

9.7.3 Category

Select whether the heat pump water heater is rated by the Northwest Energy Efficiency Alliance
(NEEA) (Residential (NEEA rated)), UEF rated, Non-UEF rated, or a commercial HPWH product.

9.7.4 NEEA HPWH Brand and Model

Select from the list of water heaters brands and model numbers.

9.7.5 Energy Factor (EF) or Uniform Energy Factor (UEF)

Unless NEEA rated, enter the certified EF or UEF, such as 2.33, from one of the sources listed in
Section 9-2. Heat pump water heaters typically have an EF of 2 or higher (limited to 4).

9.7.6 Tank Volume

The volume (in gallons) from one of the sources listed in Section 9-2.

9.7.7  First Hour Rating

The first hour rating (in gallons) for the specified water heater.

9.7.8 Tank Outside or in Exterior Closet / Location

For heat pump and electric resistance water heaters only, indicate if the tank is located outside, or
specify the location in the building.
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9.8 Central Water Heater/Heat Pump Water Heater

Water heating for multifamily buildings is defined through the dwelling unit types. Once the dwelling
unit is created, pick create DHW system and identify it as central water heating. For water heating
systems other than heat pumps (Central Type: Other), the inputs are primarily made on the DHW
system data tab (Figure 9-17).

Figure 9-17: Central Water Heating (Other)

DHW System Data l Central HPWH I Drain Water Heat Recov I Recirculation Loops I

Currently Active DHW System: |DHW System 1 ﬂ

System Name \ DHW System 1

Central / Recirculation:  |Central with Recirculation ~ | Central Type: [Other  ~

DHW Solar System: |- none - ﬂ J
Dwelling Unit Distribution ‘Standard ﬂ
Recirc Pump Power 34 Watts
Water Heater(s): Count
il 119 Gal Tank - 6

2 \—none— j

The options for heat pump water heaters (HPWH) include integrated packaged systems (Section
9.8.2) and large single pass primary (Section 9.8.3). The specifics for the HPWH are specified in the
Central HPWH tab.
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Figure 9-18: Central Water Heating (Heat Pump) Inputs

DHW System Data l Central HPWH | Drain Water Heat Recov | Recirculation Loops |

Currently Active DHW System: |DHW System 1 ﬂ

System Name: |DHW System 1

Central / Recirculation:  |[@EEIRVIGRRETTEITI Y ~ Central Type: |HPWH  «

[~ Take Solar Thermal Flexibility Credit DHW Solar System: |- none - ﬂ J
Dwelling Unit Distribution: |Standard ﬂ
Recirc Pump Power: 34 Watts

9.8.1 Central Water Heating

9.8.1.1 Central/Recirculation

In CBECC-Res 2019.2.0, there is no longer a Central System distribution field. Select from Non-
Central, Central no recirculation, or Central with recirculation.

9.8.1.2 Central Type
Select Other or HPWH.

9.8.1.3 Take Solar Thermal Flexibility Credit

This option appears for HPWHs only and only if DHW solar system is set to none.

9.8.1.4 DHW Solar System

See Section 9.9.

9.8.1.5 Dwelling Unit Distribution (type)

Specify one distribution system from the drop-down menu (see Section 9.3 and Table 9-3). For
installation and compliance requirements see Residential Compliance Manual Chapter 5 and
Reference Appendices, Residential Appendix RA3.6 and 4.4.

In a multifamily building with central water heating, the distribution type within the dwelling unit is
limited to one of two types: standard or pipe insulation with HERS verification.

9-24



2019 CBECC-Res User Manual Domestic Hot Water (DHW)

9.8.1.6 Recirculation Pump Power (Watts)

Multifamily recirculation pump power (Watts) if applicable.

9.8.2 Central HPWH Inputs/ Integrated Packaged System

Pick the Central HPWH tab to identify the features of the water heating system.

Figure 9-19: Integrated Packaged System Inputs

DHW System Data  Central HPWH ] Drain Water Heat Recov ] Recirculation Loops ]

Currently Active DHW System: |DHW System 1 ﬂ
Central HPWH System Type: |Integrated: Packaged System ﬂ
Integrated, Packaged Type: |Residential (NEEA rated) Product ﬂ
NEEA HPWH Brand/Model:  |[A. O. Smith v | |FPTU 80 120 (80 gal) -]
NEEA HPWH Count: [10]
Tank Location: |Zone ﬂ |Conditioned ﬂ
Source Air From: |Zone ﬂ |Conditioned ﬂ

9.8.2.1 Central HPWH System Type

Select integrated packaged system (for large single pass primary Section 9.8.3).

9.8.2.2 Integrated, Packaged Type

Select Residential (NEEA rated) product or Commercial Product.

9.8.2.3 NEEA HPWH Brand/Model
Identify the brand name and model of NEEA HPWH from the drop-down menus.

9.8.2.4 NEEA HPWH Count

Enter the number of water heaters in the system (noting if each floor is using the same system or a
different system).

9.8.2.5 Tank Location

Select a zone (and identify from available zones) or select outside.
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9.8.2.6 Source Air From

Select a zone (and identify from available zones) or select outside.

9.8.3  Central HPWH Inputs/Large Single Pass Primary

Pick the Central HPWH tab to identify the features of the water heating system.

Figure 9-20: Large Single Pass Primary Inputs

Central HPYWH System Type: |Large Single Pass Primary j

HPWH/Compressor Type: |L|:u:hi|warAHPUBU—*—***N**“ (11EW cap @ 40Fj
Cmprsr/Heater Count: 10 Total Tank Vol: | 1,100 gal (across all tanks)

Tank Count: 2
Tank R-Value: 16 °F-ft2-h/Btu

Tank Location: ‘Dutside j

Source Air From: ‘Dutside j

9.8.3.1 Central HPWH System Type

Select large single pass primary (for integrated package systems see Section 9.8.2).

9.8.3.2 HPWH/Compressor type

Select from the available systems, identified by name and model number.

9.8.3.3 Compressors/Heater Count

Enter a value of 1 or greater.

9.8.3.4 Total Tank Volume

Enter the total across all tanks.

9.8.3.5 Tank Count

Enter the total number of tanks.

9.8.3.6 Tank R-value
Identify the tank R-value

9.8.3.7 Tank Location

Select a zone (and identify from available zones) or select outside.
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9.8.3.8 Source Air From
Select a zone (and identify from available zones) or select outside.

9.8.4 Central HPWH Loop Tank

Inputs will vary based on the loop tank type selected.

Figure 9-21: Central HPWH Loop Tank Inputs

Central HPWH Loop Tank
Loop Tank Type: |Large HPWH/Compressor j

HPWH/Compressor Type: |L|:u:hi|warAHF‘UEU-*-***N**** (1EW cap @ 4[]Fj

Cmprsr/Heater Count: 4 Total Tank Vol 440 gal (all tanks)
Tank Count: 2
Tank R-Value: 16 "F-ft2-h/Btu

Tank Location: |?_|:|ne j |Fir5t Floor

Lef Lo

Source Air From: |?_|:|ne j |Fir5t Floor

9.8.4.1 Loop Tank Type

Select Electric resistance, NEEA HPWH, commercial HPWH, or large HPWH/compressor (for large
single pass primary).

9.8.4.2 HPWH/Compressor type

Select from the available systems, identified by name and model number. For NEEA rated HPWH
identify the brand name and model from the drop-down menus.

9.8.4.3 Compressor/Heater Count

Enter a value of 1 or greater.

9.8.4.4 Total Tank Volume

Enter the total across all tanks.

9.8.4.5 Tank Count

Enter the total number of loop tanks.

9.8.4.6 Tank R-value
Identify the tank R-value
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9.8.4.7 Tank Location

Select a zone (and identify from available zones) or select outside.

9.8.4.8 Source Air From

Select a zone (and identify from available zones) or select outside.

9.9 Solar Water Heating Data

When credit for a solar water heating system is specified, the specifics about the system are
modeled on the DHW Solar System Data tab. CBECC-Res can model either 0G-100 or OG-300
systems (rated by the Solar Rating and Certification Corporation (SRCC)). 0G-300 is limited to single
family buildings. Click on the “...” to define the system.

Figure 9-22: Solar Data

DHW System Data ] Central HPWH ] Drain Water Heat Recov l Recirculation Loops

Currently Active DHW System: |DHW System j

System Name: | DHW System

Compact Distribution is selectable on Appliances/DHW tab of the Project dialog

DHW Solar System: |Solar DHW jJ

Dwelling Unit Distribution: |Standard j

9.9.1 Solar Water Heating Data (0G-100)

Solar Rating and Certification Corporation (SRCC) OG-100 systems may be used in single- or
multifamily buildings.

9-28



2019 CBECC-Res User Manual Domestic Hot Water (DHW)

Figure 9-23: Solar Collector Details (SRCC OG-100)

DHW Solar System Data I

Currently Active DHW Solar System: |Sn|ar DHW j

MName: |SDIar DHW

Rating Program: |SRCC 0G-100 (solar collectors) j

Collector Count: ’71 Azimuth (from N): IW deg
Tank Volume: ’739 gal Tilt {from horiz_): W deg
Solar Collector Details
Manufacturer: |Eiusch Thermotechnology Corp. j
Brand: |Eluc|erus j
Model: |Elutlerus SKN 3.0-s+w (Vert. & Horiz.) j

Cert ID: | 2007005A

Area: 259625 #2

9.9.1.1 Rating Program
SRCC 0G-100 (solar collectors).

9.9.1.2 Collector Count

Enter a value of 1 or greater.

9.9.1.3 Tank Volume

Rated systems include this value as part of the solar collector details. Once the solar collector is
identified, this value will be completed. If there is no value, right-click and pick restore default.

9.9.1.4 Azimuth (from N)

Enter the azimuth (in degrees from North) of the solar collector panel(s).

9.9.1.5 Tilt (from horizontal)

Enter the roof or solar collector panel tilt. Typical values of various roof pitches are:

1:12=438 5:12=22.6
2:12=9.5 6:12 =26.6
3:112=14 7:12=30.3
4:12=18.4 8:12=33.7
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9.9.1.6 Manufacturer

Select from the list of approved manufacturers.

9.9.1.7 Brand

Select from the list of approved brands for the specific manufacturer.

9.9.1.8 Model

Select the model number of the Solar Rating and Certification Corporation (SRCC) certified collector.
The SRCC certification number and collector area are automatically entered.

9.9.1.9 Cert.ID

Certification ID is automatically completed for certified systems.

9.9.1.10 Area

Area is automatically completed for certified systems

9.9.2  Solar Water Heating Data (SRCC 0G-300)

Solar Rating and Certification Corporation (SRCC) OG-300 systems cannot be modeled in a
multifamily building.

Figure 9-24: Solar System (OG-300)

DHW Solar System Data I

Currently Active DHW Solar System: |DH‘.-"-,l Solar System j

Name: | DHW Solar System

Rating Program: |SRCC 0G-300 (entire system) j

Rated SSF: 04 frac System Name: |He|i0dyne

9.9.2.1 Rating Program
SRCC OG-300 (entire system).

9.9.2.2 Rated SSF

Rated solar savings fraction (SSF) for the proposed or installed system.

9.9.2.3 System Name

This user-defined field is reported on the CF1R. Include any specific identifying information.
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9.10 Drain Water Heat Recovery
Figure 9-25: Drain Water Heat Recovery (Equal)

Showerhead

Drain water heat
exchanger

A drain water heat recovery (DWHR) device takes waste heat from shower drains and uses that
water to preheat the cold inlet water. The preheated water is routed to the shower, water heater, or
both.

Figure 9-26: Drain Water Heat Recovery Details

DHW System Data l Solar Water Heating ] Drain Water Heat Recov l Recirculation Loops

Currently Active DHW System: |DHW System j

System Mame: |DHW System

Access the tab for drain water heat recovery. For multifamily buildings, in the dwelling unit, pick
“Fixtures, Compact Distribution and Drain Water Heat Recovery.” Specify the Canadian Standards
Association (CSA) rated effectiveness, obtained from manufacturer’s literature. The required value is
42 percent or higher.
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Figure 9-27: Drain Water Heat Recovery System Data

Dirain Water Heat Recovery System Data

Active DWHRSys -’L‘“Hl:’l Water Heal Recovery Syslem w |

DWHRSys Name: Drain Water Heat 'Rc'u:im;ﬁ'ri-' 'S';.'*:ic'r“-' 1

CSA Rated Efficiency

420 o

DK

As shown in Figure 9-28 indicate the number of showers and baths served by a drain water heat
recovery device. Multiple DWHR devices can be used for a water heater system if there is more than
one shower served. Enter the total number of showers that are served by a drain water heat
recovery system and enter the details for the system configuration.

Figure 9-28: Drain Water Heat Recovery Configurations

DHW System Data ] Solar Water Heating

Drain Water Heat Recov l Recirculation Loops

Currently Active DHW System: |DHW System j
Total showers served by this DHW system: 3
Heat being recovered from 100% of shower drains
Warmed Water Feeds...
Shower  Showers  Water
Drain Water Heat Recovery Systemis): Drains  (cold-side) Heater
1: |DWHRSys 1 ~ 1 ] v
2: |[DWHRSys 2 [ 2 | 2 v

3: |- none - -|

The configuration choices include:

e Equal Flow: Showers (cold-side feed) value is greater than 0, and water heater checked. This
configuration indicates the potable-side output of the heat exchanger feeds the shower cold
water inlet(s) and the water heater inlet. Equal flow indicates the potable and drain flow rates
are equal assuming no other simultaneous hot water draws. This scheme recovers more heat

than the other configurations.
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e Unequal flow to shower: Showers (cold-side feed) value is greater than 0 and water heater is
not checked. This configuration indicates the potable-side output of the heat exchanger feeds
only the shower cold water inlet(s). All pipe runs are local to the shower(s).

e Unequal flow to water heater: Showers (cold-side feed) is 0 and water heater is checked. This
configuration indicates the potable-side output of the heat exchanger feeds the water heater
inlet.

Specify the DHWR device for the water heating system and showers. HERS verification is required to
meet the criteria, which comes from Reference Appendices, Residential Appendix RA3.6.9.

9.11 Recirculation Loops for a Central DHW System

Access the tab for recirculation loops.
Figure 9-29: Recirculation Loops

DHW System Data l Central HPWH | Drain Water Heat Recov | Recirculation Loops |

Currently Active DHW System ‘DHW System 1 ﬂ

System Name: |DHW System 1

Central / Recirculation: |Centra|with Recirculation ﬂ Central Type: |Other v

9.11.1 Number of Recirculation Loops

Enter the number of recirculation loops.

9.11.2 Loop Insulation Thickness

Enter the thickness in inches of the insulation.

9.11.3 Recirculation Loop Location

Options include conditioned, semi-conditioned, unconditioned, and underground.

9.12 Combined Hydronic

A combined hydronic system uses a device such as a boiler, large storage, or instantaneous water
heater to provide both space heating and water heating. Heat pumps are currently not allowed as
the heating source for a combined hydronic system. For the space heating system inputs, see Section
8.3.5. See Figure 8-7 for the proper way to model the water heating portion of a combined hydronic
system.
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Figure 9-2: Combined Hydronic

Water Heating System Data l Solar Water Heating Data I Recirculation Loops ]
Currently Active DHWY System: |Cumb Hydronic j
System MNarme: |Cnmh Hydronic
Dwvelling Unit Distribution: |Standard j
Court
Water Heater(s):  1: |Lrg 100 Gal j 1
2 | none - j

To receive the full credit for a combined hydronic system, rather than leaving the water heating field
as “none,” list the same device providing the space heating as the water heating system (for
example, large storage 100 gallon water heater).

9.13 Ground Source Heat Pump and Air-to-Water Heat Pump

The water heating portion of a ground source heat pump or air-to-water heat pump is modeled by
first defining the HVAC system, as described in Section 8.2.3 and checking the box “System Heats
DHW” or domestic hot water.

The inputs for the water heating equipment data are:

9.13.1 Storage Tank Volume

Enter the tank volume (in gallons).

9.13.2 Insulation R-value

R-value of interior and/or exterior tank insulation.

9.13.3 Ambient Conditions

Specify whether installed in unconditioned or conditioned space.

NOTE: The final step is to connect the HVAC system to the DHW system. In this example, an HVAC
system named Ground Source HP was specified and can be selected to serve as the water heating
system for the zone. Once this connection is made, the Mechanical tab will look like Figure 9-32.
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Figure 9-3: Water Heater from an HVAC System

System Mame: | GEHP
Dweelling Unit Distribution: |Standard j
Count
Water Heater(s):  1: |Gr0und Source HP j 1
5. [ none -

- create new Water Heater (and apply only here) -
- create new HWVAC Syster (and apply only here) -
Min 50 Gal

50 Gal B2 EF

Tankless 82 EF

Large 75 G B0 TE 2.0 SBL

Lryg 100 G 95 TE 1.02 SBL

Ground Source HP

Figure 9-4: Water Heating Correctly Connected to HVAC

Erwelope hechanical

Froject: 'Ground Source Heat Pump'
=l GroundSourceHP  (Heat Purnp)
B GsHP
- ;ﬁ' Sround Source DHYY
e GroundSourceHP (Heat Purnp)
E GsHR
-] Heating Systems:
-1 Cooling Systems:
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10 Additions and Alterations

10.1 Overview

Additions are very complex. It can take years to know which approach is most suitable for the
specific project for which you are preparing compliance documentation. If you are the homeowner,
picking the wrong compliance approach could cost you more in construction costs than hiring a good
consultant. If you are a consultant, you need to know the differences between prescriptive,
performance addition alone, and performance existing plus addition plus alteration. Every job is
unique and usually one approach is better suited to a job. Before modeling a project, become
familiar with the limits of a given approach. It is highly recommended that before beginning a
project, you read the Standards §150.2(a)1, and possibly this chapter, and determine if performance
compliance (modeling the building) is the best option. Appropriate questions are: What is the
climate zone? How big is the addition? Are there plans for alterations to the existing house? What
prescriptive requirements could be a problem?

NOTE: Converting unconditioned space into living space is treated an addition.

10.1.1 Prescriptive

Prescriptive compliance allows more glazing area and has exceptions based on the size of a project
that can often make it a better fit if you are considering modeling the addition alone. Compliance
documents for the prescriptive approach (if no HERS requirements apply) can be found at the CEC’s
website for alterations and additions non-HERS verified forms. Even better are the interactive forms

available at the EnergyCodeAce website https://energycodeace.com/ResidentialForms/2019. If

HERS requirements apply, complete the compliance documents at the HERS provider’s website
(https://www.energy.ca.gov/programs-and-topics/programs/home-energy-rating-system-hers-

program/home—energv—rating—svstem).

10.1.2 Performance, Addition Alone

While addition alone may be easier to model, it is the most difficult to get to comply. Unlike existing
plus addition plus alteration performance compliance, most of the exceptions for prescriptive
compliance do not apply to addition alone. Compliance requirements are mostly identical to new
construction.

As required by the Standards §150.2(a)2A, an addition alone generally meets the same requirements
as new construction (hint: the run scope is “newly constructed” and you check “addition alone”).
The only exceptions are (from the Standards, §150.2(a)):
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(1) Continuous insulation for wall extensions (see Section 10.7.2) and existing walls where siding

is not removed (see Section 10.7.1) [NOTE: A previous Blueprint allowed these exceptions for
any addition, regardless of compliance approach].

(2) Cool roof requirements (if any) when the addition is 300 ft? or less.

(3) Qll requirements if addition is 700 ft? or less.

(4) Whole house fan requirements (if any) for an addition that is 1,000 ft? or less.

(5) Indoor air quality requirements for an addition that is not a new dwelling unit or for an

addition that is 1,000 ft? or less. (If an addition increases the number of dwelling units, such
as an accessory dwelling unit (ADU), IAQ compliance applies to the addition, regardless of

size.

(6) PV requirements.

10.1.3 Performance, Existing Plus Addition Plus Alteration (E+A+A)

This compliance approach requires modeling the existing building. There is no penalty for the
existing building that might have no insulation, or old windows. The status of existing ensures you

are not penalized for existing building features. However, if you are converting an unconditioned

space into conditioned space, this space is considered an addition and all surfaces in the addition are

treated as new. Without violating any mandatory minimum requirements, you can keep the old

characteristics if you can still comply. For example, if you have one unique single pane window you
do not wish to change, if you can still manage comply you can keep that single pane window.

Compliance tips:

Removed/deleted surfaces are not modeled.

When altering a feature, the existing characteristics are not specified unless using verified
existing conditions (see Section 10.8.1) which requires verification by a HERS rater before
obtaining a permit.

Pay careful attention to the status. “New” means it did not previously exist, and “altered”
means it is being replaced. This is extremely important for windows and water heating, and
less important for HVAC equipment (the same requirements apply in either case for HVAC
equipment).

Use one of the example files — addition alone is AAExample . . . or existing plus addition plus
alteration is EAAExample . ..

Change the name of the file, modify it to fit your project.

Prescription exceptions that apply (see Standards, §150.2(a)2B) when using existing plus addition are
listed in the Standards, §150.2(a)1:

Attic roof deck insulation (a requirement in Climate Zones 4, 8-16) is not required for
additions < 700 ft?,
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e Higher glazing allowances (up to 30 percent depending on size),
e Exception to Qll for additions < 700 ft2.
They only apply when using the existing plus addition compliance approach.

10.2 Accessory Dwelling Units (ADU)

Sample files are include for several options for modeling an ADU:

» ADU as an addition alone (ADUExample4AdditionAlone.ribd19)
» ADU as an existing plus addition (EAAExample4ADU.ribd19)
» An ADU as well as an addition (EAAExample4LrgAddADU.ribd19)

10.2.1 Scope

ADUs are secondary dwelling units built on residential lots. The exceptions to continuous insulation
for additions (discussed in detail in Section 10.7) often apply to ADUs, so the CEC provided guidance
for determining the scope of an ADU construction project.

e Addition:

o Converting an existing structure that is attached to the existing dwelling unit
o Converting an existing structure that is detached from the existing dwelling

o Constructing an addition or ADU that is attached to the existing dwelling
e Newly constructed (not an addition)
o Constructing an ADU that is detached from the existing dwelling unit

The exceptions to continuous insulation apply to wood-framed walls in an addition. See Section 10.7.

10.2.2 I1AQ

If complying as an addition, see Chapter 4 for where relevant details are entered. All ADUs must
comply with the Standards §150.0(o) indoor air quality requirements. Projects complying as an
addition alone provide information that is used to determine the minimum CFM requirements, if
any.

NOTE: The existing square feet and bedrooms required for addition alone projects is not relevant to
an ADU which is always required to meet IAQ requirements. The information is needed to determine
the minimum CFM requirements when an addition exceeds 1,000 ft2. Even so, the entries should
reflect the square feet and bedrooms of the existing dwelling unit which can be found by a simple
web search of the property description.
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Figure 10-1: ADU Compliance

Converting
an existing
space
Addition —Attached to existing home | Addition - Detached from existing
(walls may qualify as “existing walls home (walls may qualify as "existing
with siding” — Section 10.7.1) walls with siding” — Section 10.7.1)
constructed
Addition — Attached to existing home Ne_w_Cﬂnstructmn — Detached fr_n_m
(some walls may meet criteria for an existing home (none of the provisions
“extension” — Section 10.7.2) for additions apply and it is not
identified as an ADU for compliance)

10.3 Addition Alone

10.3.1 Overview

Addition alone is the most stringent compliance approach. Compliance requirements are virtually
the same as new construction. The only exceptions that apply to all additions are found in the
Standards §150.2(a):

e |AQ (other than for ADUs) only applies when the addition is greater than 1,000 ft2.

e Whole house fan (where applicable) is only included in the standard design when the
addition is greater than 1,000 ft2.

e Cool roof (where applicable) is included in the standard design for additions greater than 300
ft2.

e PV requirements.

e Wall exceptions: 2x4 walls need only R-15, and 2x6 walls need R-21 (2019 Code requirement)
allowed for existing walls with siding not removed, and wall extensions are allowed in any
addition by Blueprint No. 122,
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The exceptions that do not apply to existing plus addition plus alteration, and not addition alone, are
roof deck insulation, more generous glazing percentages, and no Qll until > 700 ft2. See Standards,
§150.2(a)2A.

10.3.2 Specifying Addition Alone

To model an addition alone, (1) set the run scope to Newly Constructed, (2) check the box for
Addition Alone, (3) check the box to indicate if the addition includes a kitchen, (4) enter the floor
area of the existing house, and (5) enter the floor area of the addition (see Figure 10-2).

Figure 10-2: Addition Alone

Run Scope: Mewly Constructed j Existing Area (excl. new addition): 2,100 fi2
[+ Addition Alone project Addition Area (excl. existing): 400 #®2
[¥ Project construction includes a kitchen Total Area: 2,500 fi2

The total area includes the existing so that it represents the conditioned floor area after the addition
is constructed (if you have already created the zone, you can use the program’s default function to
capture the existing floor area). The reason for the existing square footage is so the internal gains
(from mass, cooking, people) are accounted for properly (80 ft> within 3,000 ft? is quite different
than 400 ft*> within 1,400 ft?).

If existing HVAC equipment will serve an addition, follow the guidelines in Section 10.6 for setting
the status flag of both the equipment and ducts.

All interior surfaces have an option that allows checking “is a party surface” meaning the
conditioned zone on the other side of the surface is not being modeled.

10.4 Existing Plus Addition Plus Alteration

For existing plus addition plus alteration compliance, the standard design is based on sometimes
modified prescriptive requirements as follows:

10.4.1 Attics/roofs

For additions of 700 ft? or less, the attic standard design assumes only the mandatory insulation
requirement of R-22. Radiant barrier requirements for this size addition are based on prescriptive
requirements for high performance attic option C. For additions greater than 700 ft?, the standard
design is based on prescriptive requirements, high performance attic option B (see Section 1.3.1 for
more details).
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10.4.2 Walls

The 2019 standard design wall in all additions is the same as the new construction prescriptive
requirement. See Section 10.7 for the exceptions.

10.5 Existing Building

If the existing building will be modeled as part of an existing plus addition plus alteration analysis,
model the entire existing building. The user has the option of specifying the status of a component
as existing, altered, or new. Deleted or removed surfaces are not modeled. Section 10.4 below
contains guidance for determining if a feature is altered or new.

The zone status is always existing, even if features of the zone are altered.

Model an interior wall connecting the existing building to the addition. If an addition (not an entire
dwelling unit) is detached, model a hypothetical interior wall connecting the two buildings.

Specify the characteristics of all existing, altered, or new components (for example, a new window in
an existing wall) associated with the existing part of the building.

If an existing garage is being converted to conditioned space, do not model the unconditioned
garage. The garage is the addition because it is becoming conditioned space.

If existing features are unknown, a table of default assumptions (vintage table values) is included in
Table 8-1 of the 2019 Residential Compliance Manual. Features that are being altered will follow the
guidelines found in Section 10.4. Although credit is reduced without HERS verification of existing
conditions, a pre-construction inspection is not required (see Section 10.5.1). For details on how to
model altered components, see Section 10.7.
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Figure 10-3: Existing Surface

Exterior Wall Data l

Currently Active Wall: |Exi51ing YWall Front j

Exteriar Wall Mame: | Existing Wall Front

Belongs to Zone; |Existing j

Surface Status: |Existing j

Caonstruction: |Wa|l Existing RO j

Wiall Area: 320 f2
Wyall Tilt: 90 deg
Orientation: Fraont -

10.6 Status Fields

The status field identifies a feature as Existing, New, or Altered (and the attic includes an altered
roof surface) and affects the standard design. For the HVAC and DHW equipment, the status needs
to be set at the zone level.

NOTE: If you find that the status of an HVAC or water heating system is incorrect on the CF1R, it is
best to access the building zone, set the status, and redefine the system from the zone screen.

10.6.1 Zone Status
Status for the zone is either existing or new. Only characteristics of the zone are altered, not the

zone itself.

NOTE: An existing unconditioned space that is being converted to a living space is an addition. The
zone status and all surfaces in the zone are new. Although the building/structure currently exists,
conditioning an unconditioned space is an addition (see definitions, Standards Section 100.1,
ADDITION). All envelope components of a new zone are set as new.

10.6.2 Surface Status

Surfaces (windows, walls, floors, ceilings) in an existing zone are either (a) existing (if not being
altered), (b) altered (with or without verified existing conditions), or (c) new if the surface did not
previously exist.

Surfaces in the new zone are always new (if the surface previously existed, it is still considered new if
it is in the new zone).
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New for 2019: Altered roof surface status is available for alteration projects where the roof is
replaced. The difference between altered and altered roof surface is important for climate zones
with roof deck insulation as part of the standard design. Altered assumes the entire attic zone is
being altered (which includes the roof deck insulation) while altered roof surface assumes only the
cool roofing requirements apply to the roof surface being altered. This option eliminates the need
for a prescriptive CF1R-ALT-05 because modeling an altered attic made compliance fail.

NOTE: If creating a new project rather than using an existing or example file, pay close attention to
the status as the default status is always new. This can negatively impact your compliance results.
Check the CF1R for accuracy with regard to the status.

10.6.3 Space Conditioning Status

In an existing zone, the space conditioning status should not be new. It is either existing or altered.

Existing is the correct status for space conditioning equipment in the existing or new zone if it will
not be changed.

Altered is the correct status for space conditioning equipment that is replaced or changed. If the
same equipment will condition the existing and new zones, the HVAC system status is set to altered
in the existing and new zones.

New is different than altered and applies only to new zones with equipment that serves only the
new zone. New means space conditioning equipment did not previously exist for the floor area.

NOTES:

(1) Because the status of an HVAC system cannot be changed once it is created, begin at the
Zone Data tab, select the appropriate status, and if necessary, define the system.

(2) Check the status of the ducts to be sure it is set correctly.

Figure 10-4: E+A+A HVAC System Status

Zone Data I

Currently Active Zons ‘House j
Marne: |Huuse Zone Status: Existing =
Type:  |Conditioned - HvAC Sys Status: |Altered  »| T Merify Existing System
Floor Area 1440 fi2 Altered HWAC Sys: | none - j
- none -

Stories 1 - create new Altered HVAC System (and apply only here) -
Ceiling Height g ft

g [ DHV Sys 1 Status; |Altersd | T Verify Existing DHW Sys 1
Floor to Fl 9 ft

oorta Foer Altered DHVW Sys 1: |Tank|ess j

ft

Battom
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10.6.4 Duct Status

The status of the distribution system can be defined as a distinct entry from the rest of the HVAC
system. Be sure to check the status after defining the HVAC system because the default status is
new, which triggers HERS verified duct leakage testing.

The duct status is set to:

Existing when the existing ducts are remaining in the existing zone only (such as a separately defined
HVAC system for an addition).

Existing + new when the same space conditioning equipment is conditioning both the existing and
new zones, the existing ducts will remain, and new ducts are added for the addition. An exception to
duct leakage testing (Exception 2 to Standards §150.2(b)1E) applies if less than 40 feet of duct in
unconditioned space is added. Check the box if that condition applies (see Figure 10-5).

Altered when all the existing ductwork is replaced, and new ducts are being added for the addition.
New (or altered) when an existing non-ducted system is being replaced with a ducted system.

Figure 10-5: Less than 40 feet of new duct

Distribution Systerm Data ]

Currently Active Distribution System: |Ducts j
Marre: |DuctS Status: |Existing 4 =
Type: |Ducts located in attic j
[ Has Bypass Duoct v Mew ducts less than 40 ft.
[~ Use defaults for all inputs below [~ Low Leakage Air Handler
Duct Insulation R-value: |60 =] “F-fi2-h/Btu Existing R-value: |21 - | *F-ft2-h/Btu

10.6.5 Water Heating Status

Water heating is assigned to the dwelling unit, not to specific floor area. In the existing zone, the
water heating status is either existing or altered, and is never new.

Existing status is used if no water heating changes are being made (it is also acceptable to model
none for the Existing DHW System name).

Altered status is modeled if the water heater is being replaced.

10-9



2019 CBECC-Res User Manual Additions and Alterations

New status is only used in the new zone if an additional water heating system is being added to
supplement the existing water heater.

NOTE: Because the status of a DHW system cannot be changed once it is created, begin at the Zone
Data tab (see Figure 10-4), select the appropriate status, and define the system.

10.7 Exceptions to Continuous Wall Insulation

These exceptions to continuous wall insulation apply whether using addition alone or existing plus
addition plus alteration compliance.

10.7.1 Existing Walls with Siding

As shown in Figure 10-1 when converting an attached or detached unconditioned space into
conditioned space and siding is not removed there is no compliance penalty for not meeting the wall
construction requirements of the Standards, §150.1(c). The minimum requirement for this provision
is existing wood framed walls with cavity insulation of R-15 in 2x4 walls, or R-21 in 2x6 walls.

In defining the wall for a project that is an addition alone or existing plus addition plus alteration, if
the proposed wall construction meets these requirements the wall exception field will appear, and
you can select “existing wall w/ siding.” If the proposed wall does not meet these criteria, the
exception field will not appear.

Figure 10-6: Wall with Existing Siding Inputs

Surface Status: |New j
Construction: |R-19 Wall j
Wall Exception: |Exi5ting Wall wf Siding j

Wall Area: 200 2
Wall Tilt: 90 deg
Crientation: Right -

10.7.2 Wall Extensions

When an addition is built with a connection to an existing wood-framed wall, the new wall (which
would otherwise need continuous insulation to avoid an energy penalty) is allowed to be built with
the same frame size as the existing wall and without continuous insulation.
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Figure 10-7: Identifying a Wall Extension

Continuous

&« Insulation

2x6

Existing Wall

New wall is an extension. New wall is not an extension.

Figure 10-8: Wall Extension Inputs

Construction: IWaII R-15 j
Wall Exception: IWaII Extension j
Wall Area: 327 f2

s

Wall Tilt: 90 deg

:

Orientation: Back

10.8 Standard Design (Energy Budget)

The standard design (energy budget) can vary significantly depending on the compliance type
selected. The budget will depend on if: (1) the project is an addition alone, (2) the project includes
the existing building and the size of the addition, (3) any existing conditions that will be verified by a
HERS rater, and (4) whether individual altered components meet or exceed a minimum efficiency
threshold (see Section 10.8.2 or Standards, Table 150.2-C).

NOTE: Verifying existing conditions is optional (see Section 10.8.1). You will not be able to obtain a
registered CF1R until the inspection by the HERS rater is complete.
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10.8.1 Third Party Verification

While not required, the amount of credit for proposed alterations depends on whether the existing
conditions are verified by a HERS rater. It is feasible to comply without this added step.

As an example, if windows that are single-pane, metal frame, with clear glass are altered with dual-
pane, wood frame, Low-E windows, the standard design without HERS rater verification is windows
having a 0.40 U-factor and 0.35 SHGC. The amount of credit for this alteration depends on how
much lower than 0.40 is the U-factor of the proposed windows, or how much lower than 0.35 is the
SHGC. If verified by a HERS rater, the standard design is set using the actual efficiency of the existing
windows.

10.8.2 Efficiency Threshold

Another factor in determining the amount of credit or even a penalty that is achieved by an
alteration is the proposed efficiency of the alteration. If an altered component does not meet the
mandatory or prescriptive requirement in the Standards §150.2, the standard design will be based
on the higher level. For example, if a ceiling has a verified insulation level of R-11, but the proposed
alteration is to achieve R-19, the standard design is based on the standards’ requirement of R-30,
and the proposed ceiling alteration will receive an energy penalty.

10.9 Addition

The addition is modeled as a separate zone, identified by a zone status of new. Set the surface status
to “new” for all envelope components in the addition including existing components in a previously
unconditioned space. The exception is an existing HVAC system being extended to serve the
addition. Pay special attention to the status fields for the HVAC (see Section 10.6.3), and particularly
the ducts (see Section 10.6.4). Water heating is limited to existing or new (meaning an additional
water heater).

Define the connection to the existing dwelling with an interior surface model as a child of the
existing zone and define the zone on the other side as the addition. For addition alone compliance,
define the connection to the existing dwelling with an interior surface and check the option “M is a
party surface.”
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Figure 10-9: Addition HVAC and DHW

Zone Data
Currently Active Zone: |Addition ﬂ

Name: | Addition Zone Status New

Type ‘Conditioned ﬂ HVAC Sys Status:  |Existing

Floor Area: 295 o Existing HVAC Sys ‘Ex System ﬂ
Stories: 1

Ceiling Height: 9 ft

R DHW Sys 1 Status- |Altered « | [ Verify Existing DHW Sys 1
10

Floor to Floor f Attered DHW Sys 1: [Alter DHW ~|
Bottom 067 f

Win Head Height T67 fi

10.9.1 Quality Insulation Installation (Qll) in an Addition

Modeling quality insulation installation (Qll) (on the Analysis tab) will apply the credit to surfaces in
new zones only. All surfaces in the new zone(s) must comply with the requirements of Reference
Appendices, Residential Appendix RA3.5 for the ceiling/attic, knee walls, exterior walls, and exterior
floors. Qll credit will not be applied to any surfaces in the existing zone(s).

NOTE: Because a construction that does not meet Qll is degraded to account for the lower quality
construction, any assemblies used in the new zone must be unique from those in the existing zone.
For example, if walls in both the existing and addition zone are R-19 with wood siding, you will need
to create a second copy of the R-19 wall (use the Copy Data From option) giving it a unique name (R-
19 Wall Exist).

10.10 Alterations

Altered components are modeled with the new characteristics. You will only specify the existing
characteristics if the existing conditions are verified by a HERS rater (see Figure 10-10 and Figure
10-11). The “verify existing” check box opens additional fields to define the existing conditions.

Because only one surface status can be selected, model components that are being altered
separately from those that will not be altered.

If a surface did not previously exist, it is modeled with a status of “new.”

Deleted or removed surfaces are not modeled.
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Figure 10-10: Altered with Verified Existing Conditions

Window Name: |Alter B1

Belongs to Exterior Wall: |Ex Wall Back j
Surface Status- Altersd ~ v| ¥ Verify Existing Window
Window Type: |Dper"u"inyl Low-E j

Specification Method: Window Dimensions (required fnrﬂns.-"n'j

[ Model Window Fins and/or Overhangs

ALTERED EXISTING
Window Area: Iiﬂrﬂ ft2 Window Area: |740 ft2
Width- s Width- [ s
Height: | 5 Height: | 5
Multiplier: |71 Multiglier: |71
NFRC Udfactor | 0.32 Btuhf2-F NFRC Ufactor | 1.28 Btuh/ft2-F
Solar Ht Gain Coef: 0.25 Solar Ht Gain Coef: Iiﬂﬁ
Source of Ufactor/SHGC: [NFRC - Source of Ufactor/SHGC: |NFRC -
Exterior Shade: |Insen:t Screen [n:IefauItj Exterior Shade: |Insen:t Screen [defaultj
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Figure 10-11: Altered Without Verified Existing Conditions

Window Data ] Window Overhang ] Window Fing ]

Currently Active Yindow: |Be|:|r'| j
Window Mame: |Eiedr1
Eelongs to Exterior Wall: |Elack Wall j
Surface Status: Altered - I “erify Existing YWindow
Window Type: |New Dper j
Specification Method: |O\terall Window Area j

-

YWWindow Area: 400 f2

MFRC U-factar: 0.300 Btuhit2-°F
Solar Ht Gain Coef: 0.180

Exterior Shade: |Insec:t Screen (defaultj

10.10.1 Re-Roofing

When an existing roof is altered (such as re-roofing as part of an existing plus addition plus
alteration), pick the status “altered roof surface.” This option affects only the cool roof requirements
for applicable climate zones. Alternatively, picking “altered” is interpreted as meaning the entire
attic is altered. The effect of an altered attic in Climate Zones 4 and 8-16 is that the standard design
includes roof deck insulation which results in a sizeable penalty.

Figure 10-12: Altered Roof Surface

Attic Data I

Attic Name: | Attic Arear | 1440 #2
Attic Conditioning: |Vemilated j Roof Rise: 5 xin 12

Attic Roof Status: |A|tered Roof Surface j
[ Verify Existing Roof
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10.10.2 Radiant Barrier

Create a new attic over an addition. When creating the ceiling below attic for the addition, create a
second attic zone with the appropriate features (radiant barrier, cool roof).

10.10.3 HVAC
Figure 10-13: Altered HVAC and DHW
Zone Data
Currently Active Zone: |House j
Name: |House Zone Status hd
Type |Cunditioned j HVAC Sys Status:  |Altered = | [v Verify Existing System
Floor Area 1430 o Altered HYAC Sys.  |Alter HVAC |
Stories: 1 Existing HVAC Sys:  |Ex System |
Ceiling Height: 8 ft
< DHW Sys 1 Status: |Altered « | [v Verify Existing DHW Sys 1
9
Floorto Floor K Altered DHW Sys 1:  |Alter DHW |
Bott 2 ft
o Existing DHW Sys 1: |Exisling DHW =
Win Head Height: 6.67 ft

First determine (1) if an existing system will be extended to serve an addition, (2) if a replacement
(altered) system (including ducts) will be installed for the whole house, or (3) if a supplemental
system will be added to serve the addition only. Existing equipment does not need to meet current
standards (Exception 4 to §150.2(a)).

10.10.3.1 Existing equipment to serve addition.

For the existing and new zones, set the system status to “existing” and model the actual values for
the existing system (Figure 10-14). The distribution system data will have both existing and new
sections of the system defined (Figure 10-15).

10.10.3.2 Replacement system for whole house.

For the existing and new zones, set the system status to “altered” and model the proposed
conditions for the equipment (if selecting Verify Existing System, also specify the existing conditions
that were verified by the HERS rater). Model the appropriate conditions for the ducts, which may be
altered if the existing ducts are being altered (this includes new ducts in the addition, as altered
ducts will require duct leakage testing), new (if ducts did not previously exist) or existing + new if
only the ducts in the addition are new.
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Figure 10-14: Existing System

HWAC System Data I Heating Equipment } Cooling Equipmeant ] Heat Pump Equipment }

Currently Active HWAC System: |Existing Systemn j
Systern Mame: |E>uslmg System Status: |Existing ~
Systern Type |Other Heating and Cooling System j Area Served 1,666 (0 stories)

Heating 1 Unigue Heating Linit Types Heating Unit: |Existing Fumace - Count: 1

v 1 ‘CntriFurnace’ unit(s), AFUE 75.0
v
Cooling 1 Unigue Cooling Unit Types Cooling Unit:  |Existing AC - Count: 1
v 1 'SplitAirCond" unit(s), 8.0 SEER, 7.1 EER, 350.0 CFM/ton
v
Distribution: |Ducts j
Fan: |Existing HvALC Fan j

(activate CFl coaol vent via Cool ent tab of the Project data dialog)

Figure 10-15: Duct System

Distribution System Data l

Currently Active Distribution System: |Ducts j

Marne: |DuctS Status: |Existing 4 =
Type: |Ducts located in unconditioned attic Eﬁ:asrt;r;g A

I~ Has Bypass Duct Mew
Existing + Mew

W Use defaults for all inputs below r

Duct Leakage: |Sealed and tested j

Duct Insulation R-value: |5.0  «| *F-ft2-h/Btu Existing R-value: |2.1 ¥ | °F-ft2-h/Btu
I~ Werified Duct Design

I” Has Buried Ducts I Has Deeply Buried Ducts

10.10.3.3 Adding a system for the addition.

For the addition zone, define a separate system with the system status “new” with the proposed
conditions of the new/supplemental system and duct conditions.

10.10.4 Water Heating

If altering a water heater, define the altered specifications. If existing conditions were verified, check
the box, and include the specifications of the existing equipment. If the distribution system is being
altered and the existing conditions are verified set the dwelling unit distribution type to an
appropriate value (see Section 9.3).
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If adding a water heater, define both the existing water heater in the existing zone and the added
water heater in the addition zone.

10.10.5 Mechanical Ventilation

Alterations and additions of 1,000 square feet or less are not required to meet the mechanical
ventilation requirements of the Standards, §150.0(o).

10.10.6 Cooling Ventilation/Whole House Fan

It is not feasible to model ventilation cooling that serves only the addition.

Alterations and additions of 1,000 square feet or less are not required to meet the requirements of
§150.1(c)12, which is part of the standard design in climate zones 8-14.
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2019 CBECC-Res User Manual

NEEA .. 9-17
Heated slab.......cccceeiiiiiiiiiniiiie 7-15
HERS

Providers.....cccoeeeeeeeiiieeviinniennnn. 1-10, 1-14

Registering CF1R .....cccvvvviieernieiieennnnne 1-10

HERS registration

File for upload.......coovveeii. 1-10
HERS Verification ........ccccccovviiieinninneenn. 1-10
HERS XML file....eeeiieiiiieeieceeeee 4-4
HVAC

Different efficiencies........cccccveeenneennee 8-5

Different equipment types.................. 5-1

Different fuel types .....ccovvvvvvevrevvrennnnn. 8-5

Mini-split.....coocoiiiiiieeiiiiiiee s 8-1

Multiple duct conditions.........cc........... 5-1

Multiple systems.....ccccceeecvvveeeeeeeeennnns 8-5

Multi-split......coevvieeiiiiiiiiiiiiiieeeeeeeeeeee, 8-1

Supplemental heat.........cccccvvvvnernnnnnns 8-5

Zonal control........ceeevviiieeeiiiiieeeeen, 5-1

HVAC Equipment
Status fields........oeveveeeeeiiiiiieee, 10-6

HVAC System.....cccevveviiiieeeeee e, 5-3

HVAC system type ....covveevvvvviieeeeeiicee e, 8-2
IAQ

Attached dwelling unit........cccccceeuneee 4-18

Maximum vertical distance................ 4-18

Peak Height........cccccovvvviviviinn, 4-18

Single family.....ccoovvvvvevvveeiieiiinniieniinn, 4-18
Indoor air quality ......ccoeeeeeeeeeeeeeenn. See IAQ
indoor air quality ventilation

Multi family......ccoeeeiieeniiiiiieenieeee 5-16
Infiltration......ccovecieeeiniieee e, 4-12
Installation ........ccoeeeeeriieeneee e, 2-1
Insulation quality ......oeoeeeeeeeiieiieieiieennn, 4-13
Interior ceiling......cceeeeeeeeeeeeeeieeeeeeeeeeeeen, 6-11
Interior surfaces......cccoecvveeeinviieeciniiieeenns 7-3
Keyboard navigation w/o mouse............ 2-10
Kitchen.....oooeeeii e, 1-2
Kitchen Ventilation ........cc.ccceeviieenieeennen. 4-5
Kneewall ....coooeviiviiiiiiiieeiinnn, 6-7, 6-20, 7-6
LOg file woviiiiieeeeee e 2-5
Low slope roof ......ccevvvvviviieieeneenn. 5-11, 6-7

Aged solar reflectance ...........coeuuuneeee. 6-7
Mandatory requirements ...........ccceuuueee. 1-14



2019 CBECC-Res User Manual

Metal framed assemblies...........cccc..c...... 6-1
Multifamily
Bedrooms........cccevuieeiiniiiiiieiieeee 5-15
DHW ..ot 5-16
HVAC ... 5-16
TAQ ..o 5-16
Multifamily building .............................. 4-14
Defining the building........cccoovvveeeneen. 5-4
Natural gas availability ................... 1-2,4-14
No cooling.....ccceevvieiiiiiii 8-24
Airleakage .....cccoeveeeeeeiieeiieeeeeeeeeee, 4-12
Notes on CFIR.......ccovvivmiiiiiiieiiiiiiins 4-11
Number of stories ........cccccevviiieiiiiiiecnnns 5-2
Open cell spray foam insulation.............. 6-4
Orientation
Building front .......cceeeeeeviiiiiiieeeeeen, 4-13
WallS ..o 7-1
Party surface......ccccoeeeieeeieeeeee, 7-7
Party wall ..o, 7-7
Perform analysis.......cccccuvvvveeeiiiiiinciinenen, 2-5
Photovoltaic credit.........cccovviveeerniiiennns 4-6
Precooling .....ccccccviviiiiiii 4-12

Vi

Print CFAR ...eeviiiiiiiiiiii, 2-7
Project
Zip COAE it 4-2
Project name ......ccoeviiiiiiiiiiiiie e, 4-2
Proposed design .......ccooeeeeeeeeeeeieeeieeeennn, 1-14
Proxy server settings.........ccceeeeeevvveneeennn. 2-5
PV
Orientation and tilt.........ccceeeerriineeens 4-8
QUL 4-13
IN additions .....ccooviiieiiiiiieeieieeee 10-11
Spray foam insulation ..........cceeevvvvnnnns 6-5
Quality insulation installation................ 4-13
Quick Start Guide.......cccoecuveeeiiiiieiieiieen, 2-6
Radiant barrier.......ccccvvvvvvvieeeninnnnn, 6-7, 6-10
Rafter roof .....coovieeeeiiieee e, 6-6
Raised floor.......ceeeeeeiiiiiiiiiiieee, 6-21, 7-12
Crawl space zone .......cccvvvvvevvvvvvvennnnns 5-12
Over exterior.......occcuvvveieeieiiiniiiineeee, 7-12
OVver garage ......covvvveuieeeeeeeeeeeeiieenen, 7-13
Refrigerant charge.......ccccvvveeeennn. 8-10, 8-21
Registered CF1R.......ccccvvvvieeeeeeiiiineen, 1-10
Report manager......ccooeveviieviieiiiienennnnen, 1-15



2019 CBECC-Res User Manual

Restore default ........ccocceeeeiieiniieenieenee 2-8
Return ductsS......cceeeeeviiiieiiniiiecciieenn 8-31
ROOF. .., 6-8
Above deck insulation ............ccc........ 6-10
Aged solar reflectance................ 5-10, 7-5
Cathedral ceiling .....ccccevvvvvvvvvrrnnnnnnnnnnns 6-6
CoOl roOf ..o 5-11
Emittance...ccoevveveviiiniiiiiieiinen, 5-11, 7-5
Exceptions for emittance .................. 5-11
Exceptions for solar reflectance........ 5-10
INSUIAtioN .ooeeeeeieeeeeeeeeeeee 6-10
LOW SIOPE cccoveevieeiieeeeeeeeeeeeeeeeeeeeeeeeeee, 6-8
Mandatory insulation.......ccccceeveeeeenn. 6-4
NO attiC....cevviiiiiiiiiiiiiiiiiiiiiiiiccieeee, 6-6
PItCh e 7-5
Rafter roof.......cccovvieeeiniiiiieeee 6-6
Raised heel truss .......cccoceeevieeenneennns 6-12
RISE..eiiiiiiiiii i 7-5
Solar reflectance .........cccceevvvieeeinnneenn. 7-5
Steep SIopPe...iiiiieiiiiiiee 6-8
Roof construction.........cccceevviveeennineenn. 5-10
Roof pitch...ccccoeviiiiiiiiii, 5-9

vii

ROOF MSE.ceiiieeiieeeeeeee e, 5-9
ROOM Air i, 8-25
Room heater.......cccceeeviiieiiiniiiieciieeen 8-19
RUN EIElE e, 4-3
Sample files....uuuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 2-2
Sealed attiC.......ooovvvevvvvieeieeeeeeeeiiinn, 5-8, 6-7
SEER verified.....ccccoovieiiiiiiiiiiiiieeeee 8-20
Self-utilization credit..........ccccevnveeennnee. 1-15
Simulation reports.....cccccceevvvciivieeeeneennn, 4-20
Single family dwelling ...........ovvvvvvivinnnnn, 4-14
SIP CeIlING.uvvevireiiieiiieireeiiieeieeeveerrevrvaaaiaas 6-14
SIPWallS ..o 6-19
SKYlght v 7-22
SIab e 7-14
Below grade......ccccceeeeeeiieviciiiieeeenen, 7-16
Covered/exposed.........cccceeuvereeennnnnnnn. 7-16
Edge insulation .....cccccevvvvviviiiinnnnnnnn, 7-16
Software updates .....ccccevvvvvvvvverieveeeeeeeee, 1-8
Solar reflectance default................. 5-10, 7-5
SPF
Closed cell.....cooeviiiiriiiiieeeeeee 6-4
Default R-values........cccoceeevieennieeenen. 6-5



2019 CBECC-Res User Manual

Non-standard check box .................... 6-4

Open Cell ... 6-4

Verified insulation quality ................... 6-5
Spray foam insulation ...................... See SPF
Standard design .........evvevvvvvvverrvernrennnnns 1-15
Standards documents ..........cccoeeuveeeenns 1-12
Status fields......ccceeeviieeiiiiiee 10-5
Steep slope roof.......eeevvvvevvvvvveenenn. 5-11, 6-8
Supply duct ..cooeeeiiiiiiiiieeeees 8-30, 8-31
Surface status.......ccoeceeeevieeiniecceceeee 7-6
Target EDR ccoueeeeeeeeeeeee e, 4-6
TOWNhOME ..o 5-4
Underground..................... See Below grade
Unvented attic ....ccooeevvvvenrreennnnn. 5-8, 5-9, 6-7

Ventilation Cooling... See Cooling ventilation

Verified duct design ......cccceeeveeiieiieeennnn. 8-31
Verified insulation quality .......cccoeeunn... 4-13
Wallarea.....oocvveeiiiiiiiiiiieceece 7-7
Wall furnace......cccooevveeeiiiiiieeiiiieeces 8-19
Wall orientation .........cccevvieeiiiiiiienennnee. 7-7
WallS oo 6-15

Advanced Wall Framing .........cceeeen.... 6-5

viii

Below grade.......cccccccevvviiiinnnnnl. 6-18, 7-9
Between house and garage ............... 6-20
DemMISiNG .cccevvuuieeiiieiiiieicee e 6-20

Exceptions to continuous insulation..10-8

Garage exterior....cccceevvevieeeeeeiveeeeenn, 6-20
INTErior..cciiiiiiiiiiii i, 6-20
Knee walls......ccovveeiiiiininnennns 6-7, 6-20, 7-6
Mandatory insulation ..........cceevveeeeeeeee. 6-4
MaSS coiiiiiiiiiiiii, 6-18
SIP o 6-19
Uninsulated ........ccooveeriieeniiecnieeee 6-20

Water heater
1Yo [T =Tt TR 9-14

Water heater data

Water heating

Additions and Alterations................... 10-8
Combined hydronic..........cccccvvvvvvnnnnes 9-19
compact distribution...........coeeuuvnneeen. 4-16
Different types in same zone............... 5-1
Distribution type.....ccccvvvvvvvevieeeeeeeeennee, 9-8
Heat pump ..o 9-18



2019 CBECC-Res User Manual

Heating element........cccccccevvieiinnl. 9-14
MiNitank .oooooveeeiiii 9-4
Mini tank ......cceeeviiiieeiniiiieeeeees 9-14
Pilot energy ....cccccvveeeeeiiiiiiiiiiiieeeeeeen, 9-15
Solar Fraction .......ccoeveveeiieniieeeennee. 9-10
standard design......ccceeeeeeverieiiiiiiinennnn. 1-2
Standby [0SS ...uuueiiiiciiccccccc, 9-15
Tank type cooovvvvveeiie 9-14
Watermark
Not useable.......c.ccoeviiiiiiiiiiiee 2-5
Not Useable For Compliance........ 4-3, See
REMOVING cevviiiiiieeeecee e 1-10
Watts/CFM
Mandatory requirement ................... 8-33
Whole house fan.........ccceeuveeenne 4-19, 8-37
Window
Dimensions.......ccccvveveeiiiiiiniiiiceennen, 7-18
Glass dOOrS...ccovuieeeiiiiieeeeieeeeee 7-22
Head height.......cccccceeiiiniiiiiiiieees 5-3
Mandatory maximum U-factor ......... 7-17
Multiplier ....ooooeviiiieeeeeeeeeeeee e, 7-19
Overall area......ccocceevieeeneeenieeeenn 7-18

SHGC ..o 6-26, 7-19
SKylight ..evveeiiiiaes 7-22
TYPE e 6-24,7-17,7-18
U-factor.....oovvveieeeeeeeiiieeiiiee, 6-25, 7-19
Wood heat......cccoevviiiniiiiieeneeee, 8-19
XML AFile o 4-4
Ao YN ofo o [T 4-2
Zonal control.......cccueeeviivviieeeiiiines 4-15, 5-2
Bypass duct.....ccccuvveeeeeeiiiiiiiiiieeeeeenn, 8-30
(000 o] 112 7= 8 URURPURRRRRS 8-24
Credit .. 5-1
Multi-speed compressor.................... 8-22
Zonal heating control.........cccccccvvnvinnnnnes 8-4
Zone status fields........ccccevviiieeiniiieennns 10-5
Zone type
Conditioned ........ccceevveiencieeenieeeereene 5-2
Living or sleeping ....cccccvvveevveeeeeeeeennnnnn. 5-2



	1 Overview
	1.1 Approved for 2019 Compliance
	1.2 Resources for the User
	1.3 What’s New and Different in CBECC-Res 2019
	1.3.1 New Features of Version 2019.2.0:
	1.3.2 General 2019 Changes
	1.3.3 2019 Code Compliance Overview
	1.3.4 Water Heating
	1.3.5 IAQ (particularly applicable to ADUs)
	1.3.6 Mechanical
	1.3.7 Complying with Energy Design Rating
	1.3.8 Compliance Summary

	1.4 Transitioning to CBECC-Res 2019
	1.4.1 Converting Files

	1.5 Background
	1.6 Program Updates
	1.7 Watermarks
	1.7.1 Not Useable Watermark
	1.7.2 Mandatory Measures
	1.7.3 Forms
	1.7.4 HERS Upload XML File
	1.7.5 Registering the CF1R

	1.8 Special Features and Modeling Assumptions
	1.9 HERS Third-Party Verification
	1.10 Fixed and Restricted Inputs
	1.11 Preparing Basic Input
	1.12 Checklist for Compliance Submittal
	1.13 Resources and Publications
	1.14 Terminology
	1.14.1 Battery storage
	1.14.2 Climate Zone
	1.14.3 Compliance Manager
	1.14.4 Demand Response
	1.14.5 Energy Design Rating (EDR), Efficiency EDR and Total EDR
	1.14.6 HERS Verification
	1.14.7 Mandatory Requirements
	1.14.8 Prescriptive Tables (formerly Package A)
	1.14.9 Proposed Design
	1.14.10 Reference Design
	1.14.11 Registered CF1R
	1.14.12 Report Manager
	1.14.13 Self-utilization credit
	1.14.14 Standard Design


	2 Program Operation
	2.1  Installing CBECC-Res
	2.1.1 File locations

	2.2 Example Files
	2.3 Menu Bar
	2.3.1 File
	2.3.2  Edit
	2.3.3 Ruleset
	2.3.4 View
	2.3.5 Tools
	2.3.6 Help

	2.4 Tool Bar
	2.5 Main Screen
	2.6 Tool Tips/Automated Features
	2.7 Right-Click Menu Options
	2.7.1 Analysis Types
	2.7.2 Building Tree Controls (Parent/Child Relationships)
	2.7.3 Rapid Editing

	2.8 Keyboard Navigation Without the Mouse
	2.9 Defining New Components
	2.10 Analysis Results
	2.10.1 Compliance Summary
	2.10.2 Energy Design Rating
	2.10.3 Energy Use Details
	2.10.4 CO2 Emissions and Details

	2.11 Errors & Technical Support
	2.11.1 Log File
	2.11.2 CSE Errors
	2.11.3 Potential Errors

	2.12 Batch Processing
	2.13 File Clean Up
	2.14 Background Colors
	2.15 Status Bar

	3 Tutorial
	3.1 Simple House Example
	3.1.1 Tutorial, Project Data
	3.1.2 Tips for Getting Around
	3.1.3 Tutorial, Zone Data
	3.1.4 Tutorial, Surfaces
	3.1.5 Tutorial, Running Analysis
	3.1.6 Tutorial, Conclusion


	4 Project
	4.1 General Information
	4.2 Project Information
	4.1
	4.2
	4.2.1 Project Names and Descriptions
	4.2.1.1 Project Name
	4.2.1.2 Building Address
	4.2.1.3 City, State
	4.2.1.4 Zip Code
	4.2.1.5 Climate Zone


	4.3 Analysis
	4.3.1 Run Title
	4.3.2 Analysis Type
	4.3.3 Standards Version
	4.3.4 Generate Report PDF (the CF1R)
	4.3.5 Full (XML) (the HERS Upload File
	4.3.6 Simulation Speed Option
	4.3.7 CAHP Program - (not currently available)
	4.3.8 Analysis Report
	4.3.9 Run Scope
	4.3.10 Project Includes Kitchen
	4.3.11 Existing Area
	4.3.12 Addition Area

	4.4 Energy Design Rating and PV System Credit
	4.4.1 Use Community Solar
	4.4.2  Specify Target Energy Design Rating
	4.4.3  Reduced PV Requirement
	4.4.4 Photovoltaic System(s)
	4.4.5  PV System Scaling
	4.4.6 DC System Size (kW)
	4.4.7 Module Type
	4.4.8 Array Type
	4.4.9 Solar Access (%)
	4.4.10 California Flexible Installation (CFI)
	4.4.10.1 CFI1
	4.4.10.2 CFI2
	4.4.10.3 Minimal Shading

	4.4.11 Azimuth (deg)
	4.4.12 Tilt Input
	4.4.13 Array Angle/Tilt

	4.5 Battery Storage and NEM
	4.5.1 Total Rated Battery Capacity
	4.5.2 Allow Excess PV Generation EDR Credit for above code programs
	4.5.3 Take self-utilization credit
	4.5.4 Control
	4.5.5 Efficiency
	4.5.6 Rate

	4.6 Notes
	4.7 Building
	4.7.1 Building Description
	4.7.2 Use Precooling
	4.7.3 Air Leakage
	4.7.4 Quality Insulation Installation
	4.7.5 Perform Multiple Orientation Analysis
	4.7.6 Front Orientation
	4.7.7 Single Family or Multifamily
	4.7.8 Includes Accessory Dwelling Unit
	4.7.9 Number of Bedrooms
	4.7.10 Gas Type
	4.7.11 Zonal Control Credit
	4.7.12 Has Attached Garage
	4.7.13 Central Laundry

	4.8 Lighting
	4.9 Appliances/DHW
	4.9.1 Compact Distribution

	4.10 ADU
	4.10.1 Setting up the ADU Addition
	4.10.1.1 Number of ADU Bedrooms
	4.10.1.2 ADU Conditioned Area
	4.10.1.3 Model as
	4.10.1.4 Zone


	4.11 IAQ
	4.11.1 Dwelling Attached
	4.11.2 Maximum Vertical Distance
	4.11.3 Model as
	4.11.4 Zone

	4.12 Cooling Ventilation (Whole House Fan)
	4.12.1 Cooling Ventilation
	4.12.2 HERS Cool Vent Verification
	4.12.3 Zone

	4.13 CSE Simulation Reports

	5 Zones
	5.1 Conditioned Zones
	5.1.1 Conditioned Zone Data
	5.1.1.1 Name
	5.1.1.2  Zone Status
	5.1.1.3  Type
	5.1.1.4  Floor Area
	5.1.1.5  Number of Stories
	5.1.1.6  Ceiling Height
	5.1.1.7  Floor to Floor
	5.1.1.8 Bottom
	5.1.1.9 Window Head Height
	5.1.1.10  HVAC System
	5.1.1.11  DHW System 1
	5.1.1.12  DHW System 2


	5.2 Multifamily Dwelling Unit Zone
	5.2.1  Name
	5.2.2 Dwelling Unit Type
	5.2.3  Count
	5.2.4  Conditioned Area

	5.3 Dwelling Unit Types (for multifamily buildings only)
	5.3.1 Name
	5.3.2  Conditioned Area
	5.3.3  # Bedrooms
	5.3.4  Appliance Data
	5.3.5 HVAC Equipment
	5.3.6 Water Heating Equipment
	5.3.7  IAQ (Indoor Air Quality) Ventilation Tab (multifamily)
	5.3.8 Additional HVAC Equipment Assignments
	5.3.9 Additional DHW System Details

	5.4 Attic
	5.4.1 Roof Deck Insulation
	5.4.2 Unventilated Attic/Sealed Attic
	5.4.2.1 Attic Zone Data
	5.4.2.2  Name
	5.4.2.3  Attic Conditioning
	5.4.2.4  Roof Rise
	5.4.2.5  Area
	5.4.2.6  Attic Status
	5.4.2.7  Construction
	5.4.2.8  Solar Reflectance
	5.4.2.9  Infrared (IR) Emittance

	5.4.3 Cool Roof

	5.5 Crawl Space
	5.5.1 Crawl Space Zone Data
	5.5.1.1  Crawl Space Name
	5.5.1.2  Crawl Space Type
	5.5.1.3 Area
	5.5.1.4  Crawl Perimeter
	5.5.1.5  Crawl Height


	5.6 Garage
	5.6.1 Deleting a Garage
	5.6.2 Garage Zone Data
	5.6.2.1  Garage Name
	5.6.2.2  Area
	5.6.2.3  Volume
	5.6.2.4  Bottom



	6 Construction Assemblies
	6.1 Metal Frame Construction Workaround
	6.2 Cavity R-Value
	6.3 Assembly Types
	6.4 Mandatory Envelope Requirements
	6.5 Spray Foam Insulation (SPF)
	6.5.1 Medium Density Closed-Cell SPF Insulation
	6.5.2 Low Density Open-Cell SPF Insulation

	6.6 Advanced Wall Framing
	6.7 Attic Roof Terminology
	6.7.1 Attic
	6.7.2 Cathedral Ceiling
	6.7.3 Ceiling Below Attic
	6.7.4 Cool Roof
	6.7.5 Unventilated Attic
	6.7.6 Knee Wall
	6.7.7 Low-Sloped Roof
	6.7.8 Radiant Barrier
	6.7.9 Roof
	6.7.10 Steep-Sloped Roof

	6.8 Attic Construction
	6.8.1 Attic Construction Data
	6.8.1.1  Construction Name
	6.8.1.2  Can Assign To
	6.8.1.3  Construction Type
	6.8.1.4  Roofing Type

	6.8.2 Attic Construction Layers
	6.8.2.1  Roofing
	6.8.2.2  Above Deck Insulation
	6.8.2.3  Roof Deck
	6.8.2.4  Cavity/Frame (below deck insulation)
	6.8.2.5  Inside Finish
	6.8.2.6  Non-Standard Spray Foam in Cavity
	6.8.2.7  Thick Cavity Insulation Covers Framing
	6.8.2.8  Radiant Barrier Exposed on the Inside


	6.9 Ceiling Below Attic and Interior Ceilings
	6.9.1 Ceiling Construction Data
	6.9.1.1  Construction Name
	6.9.1.2  Can Assign To
	6.9.1.3  Construction Type

	6.9.2 Ceiling Construction Layers
	6.9.2.1  Attic Floor
	6.9.2.2  Cavity/Frame
	6.9.2.3  Sheathing/Insulation
	6.9.2.4  Inside Finish
	6.9.2.5  Non-Standard Spray Foam in Cavity
	6.9.2.6  Raised Heel Truss


	6.10 Cathedral Ceiling
	6.10.1 Cathedral Ceiling Construction Data
	6.10.1.1  Construction Name
	6.10.1.2  Can Assign To
	6.10.1.3  Construction Type
	6.10.1.4  Roofing Type

	6.10.2 Cathedral Ceiling Construction Layers
	6.10.2.1  Roofing
	6.10.2.2  Above Deck Insulation
	6.10.2.3  Roof Deck
	6.10.2.4  Cavity/Frame
	6.10.2.5  Sheathing/Insulation
	6.10.2.6  Inside Finish
	6.10.2.7  Non-Standard Spray Foam in Cavity
	6.10.2.8 Radiant Barrier


	6.11 Walls
	6.11.1 Interior and Exterior Wall Construction Data
	6.11.1.1  Construction Name
	6.11.1.2  Can Assign To
	6.11.1.3  Construction Type

	6.11.2 Framed Wall Construction Layers (inside to outside)
	6.11.2.1  Inside Finish
	6.11.2.2  Sheathing/Insulation
	6.11.2.3  Cavity/Frame
	6.11.2.4  Sheathing/Insulation
	6.11.2.5  Exterior Finish
	6.11.2.6  Non-Standard Spray Foam in Cavity

	6.11.3 Mass or Other Unframed Walls
	6.11.3.1 Inside Finish
	6.11.3.2  Insulation/Furring
	6.11.3.3  Mass Layer
	6.11.3.4   Insulation/Furring
	6.11.3.5  Exterior Finish
	6.11.3.6  Non-Standard Spray Foam in Cavity

	6.11.4 Below Grade Walls
	6.11.5 Structurally Insulated Panels (SIPs)
	6.11.5.1 Inside Finish
	6.11.5.2  Sheathing/Insulation
	6.11.5.3  Panel Rated R (@ 75 F)
	6.11.5.4  Sheathing/Insulation
	6.11.5.5  Exterior Finish

	6.11.6 Demising and Interior Walls
	6.11.7 Garage Exterior Walls

	6.12 Floors
	6.12.1 Raised Floor Construction Data
	6.12.1.1  Construction Name
	6.12.1.2  Can Assign To
	6.12.1.3  Construction Type

	6.12.2 Raised Floor Construction Layers (top to bottom)
	6.12.2.1  Floor Surface
	6.12.2.2  Concrete Fill
	6.12.2.3  Floor Deck
	6.12.2.4  Cavity/Frame
	6.12.2.5  Sheathing/Insulation
	6.12.2.6  Exterior Finish
	6.12.2.7  Non-Standard Spray Foam in Cavity

	6.12.3 Floor Over Garage
	6.12.4 Slab and Below Grade Slab

	6.13 Window Types
	6.13.1 Window Type Data
	6.13.1.1 Window Name
	6.13.1.2  Specification Method
	6.13.1.3  Model Window Fins and/or Overhangs
	6.13.1.4  Window Area
	6.13.1.5  NFRC U-factor
	6.13.1.6  Solar Heat Gain Coefficient
	6.13.1.7  Exterior Shade



	7 Building Envelope
	7.1 Surface Orientation
	7.2 Opaque Surfaces
	7.2.1 Defining Surfaces Surrounding a Zone
	7.2.2 Addition Alone Connecting Surfaces (“Party” Surface)
	7.2.3 Ceiling below attic
	7.2.3.1  Ceiling Name
	7.2.3.2  Belongs to Zone
	7.2.3.3 Surface Status (if shown)
	7.2.3.4 Attic Zone
	7.2.3.5  Construction
	7.2.3.6  Ceiling Area

	7.2.4 Cathedral Ceiling
	7.2.4.1  Ceiling Name
	7.2.4.2  Belongs to Zone
	7.2.4.3 Surface Status (if shown)
	7.2.4.4 Construction
	7.2.4.5  Ceiling Area
	7.2.4.6  Roof Rise
	7.2.4.7  Orientation
	7.2.4.8  Solar Reflectance
	7.2.4.9  IR Emittance

	7.2.5 Knee Walls
	7.2.6 Exterior Walls
	7.2.6.1 Exterior Wall Name
	7.2.6.2  Belongs to Zone
	7.2.6.3  Surface Status (if shown)
	7.2.6.4  Construction
	7.2.6.5  Wall Area
	7.2.6.6  Wall Tilt
	7.2.6.7  Orientation

	7.2.7 Party Walls and Surfaces
	7.2.8 Below Grade Overview
	7.2.9 Below Grade Walls
	7.2.9.1 Depth of Bottom of Wall Below Grade
	7.2.9.2  Wall Area
	7.2.9.3  Construction Assembly

	7.2.10 Garage Surfaces
	7.2.11 Opaque Doors
	7.2.11.1  Door Name
	7.2.11.2  Belongs to Exterior Wall
	7.2.11.3  Door Status
	7.2.11.4  Door Area
	7.2.11.5  U-factor

	7.2.12 Garage Door

	7.3 Raised Floor
	7.3.1 Floor over Exterior or Crawl Space
	7.3.1.1  Exterior Floor Name
	7.3.1.2  Belongs to Zone
	7.3.1.3  Surface Status (if shown)
	7.3.1.4  Construction
	7.3.1.5  Floor Area
	7.3.1.6  Floor Elevation

	7.3.2 Interior Floor/Floor Over Garage
	7.3.2.1  Interior Floor Name
	7.3.2.2  Belongs to Zone
	7.3.2.3  Surface Status (if shown)
	7.3.2.4 Is a Party Surface / Zone on Other Side Is Modeled
	7.3.2.5  Zone on Other Side
	7.3.2.6  Construction
	7.3.2.7  Floor Area
	7.3.2.8  Floor Elevation


	7.4 Slab Floor
	7.4.1  Slab Floor Name
	7.4.2  Belongs to Zone
	7.4.3  Slab Floor Status
	7.4.4  Floor Area
	7.4.5  Perimeter
	7.4.6  Heated slab
	7.4.7  Surface
	7.4.8  Slab Has Edge Insulation
	7.4.9  R-value & Depth (or Length)

	7.5 Below Grade Slab
	7.5.1  Slab Floor Name
	7.5.2  Belongs to Zone
	7.5.3  Slab Floor Status
	7.5.4  Floor Area
	7.5.5  Depth Below Grade

	7.6 Windows
	7.6.1 Window Data
	7.6.1.1  Window Name
	7.6.1.2  Belongs to Exterior Wall
	7.6.1.3  Surface Status (if shown)
	7.6.1.4  Window Type
	7.6.1.5  Specification Method
	7.6.1.6  Model Window Fins and/or Overhangs
	7.6.1.7  Window Area
	7.6.1.8  Width
	7.6.1.9  Height
	7.6.1.10  Multiplier
	7.6.1.11  NFRC U-factor
	7.6.1.12  Solar Heat Gain Coefficient
	7.6.1.13  Source of U-factor/SHGC
	7.6.1.14  Exterior Shade

	7.6.2 Window Overhang
	7.6.2.1  Depth
	7.6.2.2  Distance Up
	7.6.2.3  Extends Left
	7.6.2.4  Extends Right
	7.6.2.5  Flap Height

	7.6.3 Window Fins
	7.6.3.1 Left Fin Depth
	7.6.3.2  Distance Left
	7.6.3.3  Top Up
	7.6.3.4  Bottom Up
	7.6.3.5  Right Fin Depth
	7.6.3.6  Distance Right
	7.6.3.7  Top Up
	7.6.3.8  Bottom Up

	7.6.4 Glass Doors

	7.7 Skylights
	7.7.1  Skylight Name
	7.7.2  Belongs to Cathedral Ceiling
	7.7.3  Skylight Area
	7.7.4  Skylight Status (if shown)
	7.7.5  Multiplier
	7.7.6  NFRC U-factor
	7.7.7  Solar Heat Gain Coefficient
	7.7.8  Source of U-factor/SHGC


	8 Mechanical Systems
	8.1 Overview
	8.1.1 Newly Added Equipment Types
	8.1.2 Multiple HVAC Systems
	8.1.3 Zonal Control (Living/Sleeping Zones)

	8.2 HVAC System Data
	8.2.1 System Name
	8.2.2 System Type
	8.2.3 Unique Heating Unit Types
	8.2.4 Heating Unit
	8.2.5 Count
	8.2.6 Ducted Heating
	8.2.7 Autosize Capacity
	8.2.8 Unique Cooling Unit Types
	8.2.9 Cooling Unit
	8.2.10 Count
	8.2.11 Ducted Cooling
	8.2.12 Autosize Capacity
	8.2.13 Distribution
	8.2.14 Fan
	8.2.15 Central Fan Integrated (CFI) Cooling
	8.2.15.1 Cooling Vent
	8.2.15.2 Fixed Flow (CFM)
	8.2.15.3 Watts/CFM
	8.2.15.4 Attic (relief zone)


	8.3 Heating Systems
	8.3.1 Heating System Data (other than heat pump)
	8.3.1.1  Name
	8.3.1.2  Type
	8.3.1.3  Efficiency

	8.3.2 Non-central Heating
	8.3.3 Wood Heat
	8.3.4 Hydronic Distribution Systems and Terminals
	8.3.5 Combined Hydronic

	8.4 Heat Pumps
	8.4.1 Heat Pump System Data
	8.4.1.1  Name
	8.4.1.2  Type
	8.4.1.3 Heating Performance HSPF
	8.4.1.4  Capacity @ 47 Degrees F
	8.4.1.5 Capacity @ 17 Degrees F
	8.4.1.6  Cooling Performance - SEER
	8.4.1.7  EER
	8.4.1.8  CFM per Ton
	8.4.1.9  AC Charge
	8.4.1.10  Refrigerant Type
	8.4.1.11  Multi-Speed Compressor
	8.4.1.12 Zonally Controlled

	8.4.2 Mini-Split, Multi-Split, and VRF Heat Pump
	8.4.3 Variable Capacity Heat Pump (VCHP)
	8.4.3.1 HSPF, SEER, EER
	8.4.3.2 Capacity @ 47 Degrees F
	8.4.3.3  Capacity @ 17 Degrees F
	8.4.3.4 AC Charge
	8.4.3.5 Ducts
	8.4.3.6 Certified Auto-Fan

	8.4.4 Package Terminal Heat Pumps / Single Package Vertical Heat Pumps
	8.4.5 Small Duct High Velocity Split Heat Pump
	8.4.6 Air-to-Water Source Heat Pump
	8.4.6.1  Name
	8.4.6.2  Type
	8.4.6.3  Heating Performance - COP
	8.4.6.4  Capacity @ 47 Degrees F
	8.4.6.5  Capacity @ 17 Degrees F
	8.4.6.6  EER

	8.4.7 Ground Source Heat Pump
	8.4.7.1  Name
	8.4.7.2  Type
	8.4.7.3  EER
	8.4.7.4  Capacity
	8.4.7.5  COP

	8.4.8 Room Heat Pumps
	8.4.8.1  Name
	8.4.8.2  Type
	8.4.8.3  Heating Performance Power (Watts)
	8.4.8.4  Capacity @ 47 Degrees F
	8.4.8.5  Cooling Performance - CEER


	8.5 Cooling Systems
	8.5.1 Cooling System Data
	8.5.1.1  Name
	8.5.1.2  Type
	8.5.1.3  SEER
	8.5.1.4 EER
	8.5.1.5 AC Charge
	8.5.1.6 Refrigerant Type
	8.5.1.7 Multi-Speed Compressor
	8.5.1.8 Zonally Controlled

	8.5.2 No Cooling
	8.5.3 Zonal Cooling
	8.5.4 Package Terminal Air Conditioners
	8.5.5 Single Package Vertical Air Conditioners
	8.5.6 Mini-split, Multi-split, VRF Air Conditioners
	8.5.7 Evaporatively Cooled Condenser
	8.5.7.1 EERa
	8.5.7.2 EERb

	8.5.8 Room Air Conditioners
	8.5.8.1  Name
	8.5.8.2  Type
	8.5.8.3 CEER

	8.5.9 Evaporative Cooling

	8.6 Distribution System Data
	8.6.1.1 Name
	8.6.1.2 Type
	8.6.1.3 Has Bypass Duct
	8.6.1.4 Use defaults for all inputs below
	8.6.1.5 Low Leakage Air Handler
	8.6.1.6 Duct Leakage
	8.6.1.7 Duct Insulation R-value
	8.6.1.8 Verified Duct Design
	8.6.1.9 Supply Duct Attic
	8.6.1.10 Return Duct Attic
	8.6.2 Verified Duct Design/Buried Ducts
	8.6.3 Low Leakage Air Handlers
	8.6.4 Ducts in Conditioned Space

	8.7 HVAC Fan System
	8.7.1 HVAC Fan System Data
	8.7.1.1  Name
	8.7.1.2  Type
	8.7.1.3  Watts/CFM Cooling


	8.8 Indoor Air Quality (IAQ) Fans
	8.8.1 HRV/ERV Fans
	8.8.1.1  Name
	8.8.1.2 IAQ System Accessibility Checkbox
	8.8.1.3 Fault Indicator Display Checkbox
	8.8.1.4  IAQ CFM
	8.8.1.5  W/CFM IAQ Vent
	8.8.1.6  IAQ Fan Type
	8.8.1.7 Includes Heat/Energy Recovery
	8.8.1.8 Sensible Recovery Efficiency (SRE)
	8.8.1.9 Adjusted Sensible Recovery Efficiency (ASRE)
	8.8.1.10 Interpolate SRE/ASRE from HVI Listed Ratings


	8.9 Whole House Fans/Cooling Ventilation
	8.9.1 Whole House Fan
	8.9.1.1  Name
	8.9.1.2 Fan Exhausts to
	8.9.1.3 Use all fan system defaults
	8.9.1.4  Cooling Vent CFM
	8.9.1.5  W/CFM Cooling Vent

	8.9.2 Central Fan Integrated (CFI) Fixed Flow
	8.9.3 Central Fan Integrated (CFI) Variable Speed


	9 Domestic Hot Water (DHW)
	9.1 Multiple Water hHeaters
	9.2 Efficiency Information
	9.3 Water Heater and Tank Types
	9.4 Distribution
	9.4.1 Compact Distribution System
	9.4.1.1 Specify Distances to Fixtures
	9.4.1.2 Compact distribution in a multifamily building

	9.4.2 Dwelling Unit Distribution Type
	9.4.3 Multifamily Distribution Type

	9.5 Water Heating System Data
	9.5.1  System Name
	9.5.2  Dwelling Unit Distribution (type)
	9.5.3  Central/Recirculation System Distribution (for Multifamily)
	9.5.4  Recirculation Pump Power (Watts)
	9.5.5  Water Heater(s)
	9.5.6  Count

	9.6 Water Heater Data (Gas and Electric Resistance)
	9.6.1 Consumer Instantaneous
	9.6.1.1  Name
	9.6.1.2  Heater Type
	9.6.1.3 Tank Type
	9.6.1.4 Uniform Energy Factor (UEF)
	9.6.1.5 Includes Electric Mini Tank
	9.6.1.6 Tank Power (standby)
	9.6.1.7 Tank Volume
	9.6.1.8 Flow Rate
	9.6.1.9  Recovery Efficiency

	9.6.2 Consumer Storage
	9.6.2.1  Name
	9.6.2.2  Heater Type
	9.6.2.3 Tank Type
	9.6.2.4 Uniform Energy Factor (UEF)
	9.6.2.5 Tank Volume
	9.6.2.6 First Hour Rating
	9.6.2.7  Recovery Efficiency
	9.6.2.8 Tank Outside or in Exterior Closet / Location

	9.6.3 Residential-Duty Commercial
	9.6.3.1  Name
	9.6.3.2  Heater Type
	9.6.3.3 Tank Type
	9.6.3.4 Uniform Energy Factor (UEF)
	9.6.3.5 Tank Volume
	9.6.3.6 First Hour Rating
	9.6.3.7 Flow Rate
	9.6.3.8   Recovery Efficiency

	9.6.4 Commercial Storage
	9.6.4.1  Name
	9.6.4.2  Heater Type
	9.6.4.3 Tank Type
	9.6.4.4 Thermal Efficiency
	9.6.4.5 Input Rating
	9.6.4.6 Tank Volume
	9.6.4.7   Recovery Efficiency
	9.6.4.8 Standby Loss Fraction

	9.6.5 Boiler
	9.6.5.1  Name
	9.6.5.2  Heater Type
	9.6.5.3 Tank Type
	9.6.5.4 Thermal Efficiency
	9.6.5.5 Tank Volume
	9.6.5.6 Recovery Efficiency
	9.6.5.7 Pilot Energy
	9.6.5.8 Tank Insulation R-values

	9.6.6 Indirect or unfired tanks
	9.6.6.1  Name
	9.6.6.2  Heater Type
	9.6.6.3 Tank Type
	9.6.6.4 Thermal Efficiency
	9.6.6.5 Tank Volume
	9.6.6.6 Ambient Conditions
	9.6.6.7 Recovery Efficiency
	9.6.6.8 Pilot Energy
	9.6.6.9 Tank Insulation R-values


	9.7 Individual Heat Pump Water Heater Data
	9.7.1  Name
	9.7.2 Heater Type
	9.7.3 Category
	9.7.4 NEEA HPWH Brand and Model
	9.7.5 Energy Factor (EF) or Uniform Energy Factor (UEF)
	9.7.6 Tank Volume
	9.7.7 First Hour Rating
	9.7.8 Tank Outside or in Exterior Closet / Location

	9.8 Central Water Heater/Heat Pump Water Heater
	9.8.1 Central Water Heating
	9.8.1.1 Central/Recirculation
	9.8.1.2 Central Type
	9.8.1.3 Take Solar Thermal Flexibility Credit
	9.8.1.4 DHW Solar System
	9.8.1.5 Dwelling Unit Distribution (type)
	9.8.1.6  Recirculation Pump Power (Watts)

	9.8.2 Central HPWH Inputs/ Integrated Packaged System
	9.8.2.1 Central HPWH System Type
	9.8.2.2 Integrated, Packaged Type
	9.8.2.3 NEEA HPWH Brand/Model
	9.8.2.4 NEEA HPWH Count
	9.8.2.5 Tank Location
	9.8.2.6 Source Air From

	9.8.3 Central HPWH Inputs/Large Single Pass Primary
	9.8.3.1 Central HPWH System Type
	9.8.3.2 HPWH/Compressor type
	9.8.3.3 Compressors/Heater Count
	9.8.3.4 Total Tank Volume
	9.8.3.5 Tank Count
	9.8.3.6 Tank R-value
	9.8.3.7 Tank Location
	9.8.3.8 Source Air From

	9.8.4 Central HPWH Loop Tank
	9.8.4.1 Loop Tank Type
	9.8.4.2 HPWH/Compressor type
	9.8.4.3 Compressor/Heater Count
	9.8.4.4 Total Tank Volume
	9.8.4.5 Tank Count
	9.8.4.6 Tank R-value
	9.8.4.7 Tank Location
	9.8.4.8 Source Air From


	9.9 Solar Water Heating Data
	9.9.1 Solar Water Heating Data (OG-100)
	9.9.1.1 Rating Program
	9.9.1.2 Collector Count
	9.9.1.3 Tank Volume
	9.9.1.4 Azimuth (from N)
	9.9.1.5 Tilt (from horizontal)
	9.9.1.6 Manufacturer
	9.9.1.7 Brand
	9.9.1.8 Model
	9.9.1.9 Cert. ID
	9.9.1.10 Area

	9.9.2 Solar Water Heating Data (SRCC OG-300)
	9.9.2.1 Rating Program
	9.9.2.2 Rated SSF
	9.9.2.3 System Name


	9.10 Drain Water Heat Recovery
	9.11 Recirculation Loops for a Central DHW System
	9.11.1 Number of Recirculation Loops
	9.11.2 Loop Insulation Thickness
	9.11.3 Recirculation Loop Location

	9.12 Combined Hydronic
	9.13 Ground Source Heat Pump and Air-to-Water Heat Pump
	9.13.1 Storage Tank Volume
	9.13.2  Insulation R-value
	9.13.3 Ambient Conditions


	10 Additions and Alterations
	10.1 Overview
	10.1.1 Prescriptive
	10.1.2 Performance, Addition Alone
	10.1.3 Performance, Existing Plus Addition Plus Alteration (E+A+A)

	10.2 Accessory Dwelling Units (ADU)
	10.2.1 Scope
	10.2.2 IAQ

	10.3 Addition Alone
	10.3.1 Overview
	10.3.2 Specifying Addition Alone

	10.4 Existing Plus Addition Plus Alteration
	10.4.1 Attics/roofs
	10.4.2 Walls

	10.5 Existing Building
	10.6 Status Fields
	10.6.1 Zone Status
	10.6.2 Surface Status
	10.6.3 Space Conditioning Status
	10.6.4 Duct Status
	10.6.5 Water Heating Status

	10.7 Exceptions to Continuous Wall Insulation
	10.7.1 Existing Walls with Siding
	10.7.2 Wall Extensions

	10.8 Standard Design (Energy Budget)
	10.8.1 Third Party Verification
	10.8.2 Efficiency Threshold

	10.9 Addition
	10.9.1 Quality Insulation Installation (QII) in an Addition

	10.10 Alterations
	10.10.1 Re-Roofing
	10.10.2 Radiant Barrier
	10.10.3 HVAC
	10.10.3.1 Existing equipment to serve addition.
	10.10.3.2 Replacement system for whole house.
	10.10.3.3 Adding a system for the addition.

	10.10.4 Water Heating
	10.10.5 Mechanical Ventilation
	10.10.6 Cooling Ventilation/Whole House Fan





