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Introduction:  
– Diane Pepetone, L’Monte Information Services

– Building Energy Standards Modeler (BESM)
• PIER funded research program
• The team:

– L’Monte Information Services
– National Renewable Energy Laboratory
– Hitchcock Consulting
– Heschong Mahone Group
– Taylor Engineering

• The Projects …
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Brief Overview of BESM Program’s Three Projects
2

Foundation:
BESM Data Dictionary

Building Energy Controlled Vocabulary

Rule Set Manager 

R&D to develop software tools for 
standards professionals to create 
Title 24 standards, as computer 
processable rule sets that are 
simulation engine independent 

Functionality
Add/Edit building energy terms in 
the Data Dictionary 

Create/Edit building energy 
standards as computer 
processable rules

Map the rules to a BESM building 
description for compliance analysis

Building Description Manager 

R&D to develop a building description 
that is compliance aware, simulation 
engine independent and provides a 
conversion path from several popular 
building models  

Functionality
Convert external building models into 
the BESM building description

Edit of the building description

Store building descriptions in the BESM 
building XML schema

Manage a catalog of building 
descriptions that cover major building 
types and configurations

BESM Demonstration Project 

R&D to develop a web-based 
software platform for evaluating 
and testing energy standards using 
BESM rule sets and building 
descriptions with a compliance 
module using EnergyPlus 

Functionality
Set up compliance analysis to test 
new rules or changes to Title 24 
Standards

Perform compliance analysis on 
multiple buildings and climate 
zones

Evaluate results of compliance 
analysis and feed changes back 
into the Title 24 rule set
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Objectives of Developing the Title 24 Controlled Vocabulary 

1. BESM software:  Involve future end users in vetting the terms that they will be using to 
create Title 24 standards as computer processable rules

Above Grade
Above Grade Story Count
Baseline Building Envelope 
Energy - Performance 
Approach 
Baseline Building Envelope 
Energy - Prescriptive  Approach 
Baseline Building Total Energy -
Performance Approach 
Cardinal Orientation
Cavity Insulation Form
Cavity Insulation Material
Cavity Insulation R-Value
CBC Occupancy Group
Concrete Wall Structural Steel
Concrete Web Percentage
Conditioned Floor Area
Continuous Insulation R-Value
Depth Below Grade
Display Perimeter
Envelope Compliance 
Approach
Envelope Infiltration
Exterior Height
Exterior Length
Fenestration Frame
Fenestration Wall Ratio
Floor Construction
Framing
Framing Size
Framing Spacing

Envelope Compliance Status
Envelope Prescriptive Method
Glazing Thickness
Glazing Tint 
Interior Height
Interior Length
Masonry Grout
Masonry Type

Relocatable Public School
Roof Construction
SIPS Spacer Type
Skylight Type
Space Conditioning 
Requirement
Space Interior Mass
State Building
Total Floor Area
Total Skylight Area
Transmit Skylight Shade 
UnConditioned Floor Area
Visible Transmittance 
Wall Construction
Wall Construction Class
Wall Story Level
Wall Surface Area
Wall Thickness
Wall Tilt
Wall Type

Ceiling
Door
Envelope
Floor
Knee Wall
Roof
Skylight
Wall
Window

Hot Water Load
Lighting Load
Occupancy 
Density
Process Load
Receptacle Load

16 Inches OC
24 Inches OC
2x10
2x4
2x6
2x8

Clay
Clear Glazing
Concrete
Demising Wall
Directly 
Conditioned  
Double Pane
East
Enclosed 
Unconditioned
Exterior Wall
Fiberglass
Single Pane
Solid Grout
South
Tinted Glazing
Variable R-Value
West
Wood Framing
Wood Spacers

Title 24 Controlled Vocabulary

BESM Data Dictionary BESM Data Dictionary
Title 24  Controlled Vocabulary

Rule
Sets

Building 
Models

Compliance 
Analysis

BESM Rules Manager
Parameters & Values

BESM Building Description Terms
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Objectives of Developing the Title 24 Controlled Vocabulary 
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Clear Glazing
Concrete
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1. BESM software:  Vetting of the terms used to create Title 24 standards as computer 
processable rules

2. 2011 Standards: Provide input on technical terms used in the  Standards to improve the 
clarity, correctness and consistency of the expression  

3. Work Process Transition: Provide a work process that helps prepare future end users for 
developing standards as computer processable rules

Next: A look at some of the working lists on the BESM website

CEC 2011 Controlled Vocabulary

Current Standards                          2011 Standards                                 BESM Rule Sets

Human comprehensible only - Human comprehensible  + Human comprehensible &
Natural language which                           some database-ready terms  Machine comprehensible 
allows unrestricted  expressions             that can be used in a controlled vocabulary                       
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