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PURPOSE OF THE PROJECT

b/ eerov commission

N

Develop a unified prototype framework for policymaking

Logic driven and transparent modeling inputs with expert stakeholder buy-in and alignment
with state agency use cases

Capture a majority of the California statewide building stock
Rigorously document development of modeling inputs and assumptions

Host files at a central location
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PROJECT TEAM AND THE TECHNICAL ADVISORY GROUP

Team  JEntity  JRole

Project Team NORESCO Technical lead
Energy Solutions Project Manager
SCE Funding Agency
CalBEM TAG host

TAG Energy Commission Co-lead agency
CPUC Co-lead agency
SCE, PG&E, SDG&E  10Us
Cal TF Reviewer
PNNL, NREL Reviewer

Other stakeholders  Reviewer
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APPROACH TO CALBEM PROTOTYPE DEVELOPMENT

Building Stock Model Inputs
Assessment Development

Construction Validation

Model Model
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SINGLE FAMILY PROTOTYPES

Building | Prototype Floor Number | Number of | Foundation
Type # Area, ft?> | of Stories | bedrooms Type
1 1 2

Single 1,250

Family
2 1,750 1 3 66%
Concrete
3 2,250 2 4 slab, 33%
crawl space
4 2,750 2 4

Pre-1975 1 Building stock assessment Complete
1975-1983 2 Collect inputs Complete
1984-2005 3 Build models Complete
2006-2019 4 Validate models Complete
New Construction 5 Publish models and documentation Complete
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LOW-RISE MULTIFAMILY PROTOTYPES

Characteristic | Low-Rise Low-Rise
Garden Style | Loaded Corridor

# of stories 2 3

Dwelling units Four 1-bed 6 studio
Four 2-bed Twelve 1-bed
Twelve 2-bed
Six 3-bed

Conditioned 7,320 39,372
floor area, sf

b ltes lsws

Pre-1975 1 Building stock assessment Complete
1975-1983 2 Collect inputs Complete
1984-2005 3 Build models Complete
2006-2019 4 Validate models Complete
New Construction 5 Publish models and documentation Complete
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NONRES AND HIGHRISE MULTIFAMILY PROTOTYPES

Nonres Prototypes (24 Total)

Office — Large

Office — Medium

Office — Small

Retail - Medium/Large Single-
Story

Retail - Small/Strip Mall

Retail — Grocery/Supermarket

School - Large/Secondary
School - Small/Primary

School - Relocatable Classroom
Warehouse — Non-
Refrigerated/Conditioned

Warehouse — Refrigerated

Assembly

Hotel - Large
Hotel - Small/Motel

Healthcare — Hospital

Healthcare — Nursing Home

Healthcare — Outpatient
Restaurant — Fast Food
Restaurant — Sit-Down
Parking Garage — Open

Laboratory
Controlled-Environment
Horticulture

High-rise Multifamily

Mid-rise Multifamily

Open Office

Lobby

Break

Closed| |Mech |
Office | |/Elec Stair +

T Restroom |Elevator

Room

Storage

Improved
office space
layout and
detail

# |Task __________Stas

aa B~ W N =

Building stock assessment
Collect inputs

Build models

Validate models

Publish models and documentation

Complete
Complete
On going
On going
On going
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SCORECARD DATABASE

Excel-based Prototype Description Scorecard Database
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DATA SOURCES USED

e T

RASS 2019 Residential stock distribution and analysis, prototype inputs, model validation

CEUS 2022 Prototype inputs, model validation

Dodge Construction Data Commercial stock distribution and analysis

PNNL/DOE Residential and commercial prototype inputs, ground heat transfer modeling,
cross validation of inputs, cross validation

ResStock and ComStock Residential and commercial prototype inputs, plug-in lighting, cross validation

RECS and CBECS Confirmation of HVAC system type selection, DHW consumption

CEC ACM DHW schedules, nonres schedules, setpoints, internal loads, cross validation

CPUC/DEER Cross validation

Other... For specific model inputs and validation
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PROTOTYPE MODEL APPLICATIONS

Inform CEC and DEER prototypes; harmonize basis of analysis across agencies

Other applications
Software testing by vendors

Files/models hosted online for use by other entities wishing to analyze California’s building
stock using energy models

Scorecard database
Automated method for developing prototypes from inputs

; NORESCO



CALBEM PROTOTYPES WEBPAGE!

California Prototypes Development Project

The objective of the California Prototypes Development project, funded by Southern California Edison’s (SCE) Codes and

Standards Program, is to develop a set of prototype building models representing California’s residential and nonresidential

building stock that can be used by policy-making agencies and other stakeholders. Prototypes developed under this project

attempt to capture features of California’s building stock using the latest data sources. The models and model inputs

development were developed with input from a technical advisory group (TAG) and underwent review from several parties

during the development process. The models and the underlying model inputs and assumptions have been documented and can

be accessed from this page.

Single-Family Prototypes

1

12508  Four prototypes

* 16 California
Climate Zones

1

1,750 sf

e Four existing
2,250 sf vintage bins

|

2,750 sf

Models and documentation available. l

Multi-Family Prototypes

e Two low-rise
prototypes

Gardenstyle  ® 16 California
Climate Zones

e Four existing
: vintage bins
Corridor Style

Models and documentation available.

Non-Residential

Prototypes
Office - Large | Hotel - Large
Office - Medium Hotel - Small/Motet
Office - Small | Healthcare - Hospital
Retail - Medium/Lage MHealthcare - Nursing Home

Rotad - Small/Strip Mall | Haalthcara - Outpatiant
Ratail et | - Fast Food
School-L I SO
School - SmaluPrimary Parking Garge - Open
School - Relocatable Classroom Lavoratary
Warehouse Controlled-Emironmant Horticulture
Warehouse - Retrigerated | High-rise Multifamily
ly Mid-rize Muttifamily

Model Development in progress. Small
and Medium Office Prototype Score
card and Models will be available in
Spring 2025

12

Click here to download models and documentation

Project Background

https://calbem.ibpsa.us/calb
em-prototypes/

Models and documentation
available from CalBEM
webpage

Updated scorecards now
available with models results
and testing form
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PROJECT OUTPUT

 Phase |Titte ________________JPodyet _____________________________________________________ |Format

Develop TAG Framework

Building stock assessment
(BSA)

Collect prototype inputs

Construct prototype models

Documentation

Prototypes Framework
Workflow Q&A

Building Stock Assessment Work Plan

Single Family (SF) Building Stock Assessment (BSA)
Low-rise Multifamily (LRMF) BSA

Nonresidential BSA

Three TAG Presentations on Building Stock Assessment

Ten presentations on SF, LRMF, Nonres input development
28 spreadsheets describing SF, LRMF, and nonres prototype characteristics

Three presentations on model development

320 Single family models

160 Low-rise multifamily models

1,920 Nonres models

Single Family and Multifamily Documentation
DHW Memo

Nonres Vintage Bins Analysis
Nonres Infiltration Memo
Office Definitions Memo
Nonres Documentation

CalBEM Prototypes Github repository

Memo
Memo
Memo
Memo
Memo
Memo

Presentation
Presentation
Spreadsheet

Presentation

Model files

Report
Memo

Memo
Memo
Memo
Report
Website
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PUBLISHED PAPERS

Single-Family (SimBuild 2024) paper: Developing single-family residential prototype models for California.
https://publications.ibpsa.org/proceedings/simbuild/2024/papers/simbuild2024 2120.pdf

Multi-Family (ASHRAE 2025): Developing Low-Rise Multifamily Prototype Models for the State of California.
https://store.accuristech.com/standards/px-25-c029-developing-low-rise-multifamily-prototype-models-
for-the-state-of-california?product id=3024269

Nonres Vintage Bins (ASHRAE 2025): Determining Vintage Bins for Prototype Development: An Analysis of
California Commercial Buildings. https://store.accuristech.com/standards/px-25-c063-determining-
vintage-bins-for-prototype-development-an-analysis-of-california-commercial-

buildings?product id=3024302&srsltid=AfmBOorhMI125bkbzT1NOgGdwZrsGCYmITXJ4tsVcQ3iFDE2yHL1ng
WfOR

New Office Building model (SimBuild 2026): Developing a New Set of Prototypical Models for Office
Buildings in California. Abstract accepted.

Domestic Hot Water in Residential (SimBuild 2026): Domestic Hot Water Modeling and Validation for
California Single-Family and Low-Rise Multifamily Prototype. Abstract accepted.

y NORESCO
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FUTURE WORK AND NEXT STEPS

Complete nonresidential prototype development

Support CEC and CPUC in improving their prototype assumptions and
harmonize where possible

Develop batch processing capability for CalBEM prototypes
Improve and maintain prototypes through future work with the Prototypes TAG

Technical Advisory Group: Serves as a host for addressing future updates and
improvements to California’s prototype models
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THANKS FOR LISTENING!
QUESTIONS?




