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Recording For Future Use

This session is being recorded.
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Brought to you by…
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California Statewide Codes & Standards

This program is funded by California utility customers under the auspices of the California Public Utilities Commission and in support of the California Energy Commission.



Gina Rodda, Gabel Associates, LLC
gina@gabelenergy.com

Gina Rodda, our host for the Decoding Talk series, is a 
Certified Energy Analyst (CEA), Certified Energy Plans 
Examiner (CEPE) and LEED Accredited Professional (AP).

She is involved in providing residential and non-residential 
energy calculations for a variety of building types throughout 
California; an instructor of full day trainings; and host of 
various webinars specific to Title 24 (Part 6) Building Energy 
Efficiency Standards.

Gina has been in the energy modeling field since 1991, 
through the course of seven California building energy code 
cycles. 

Host

Who Are We?
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Who Are We?
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Guest Speaker:  
Liam Buckley, IES

Liam Buckley, C.Eng., MIEI, Member ASHRAE, BEMP, is a Business 
Development Manager with IES and a Project Manager with IES-
Consulting.  Liam’s consulting work includes lighting design, 
daylighting, natural ventilation, CFD airflow, HVAC, renewable 
energy and whole-building energy simulation and optimization. 
Liam has 10 years’ experience with MEP/HVAC Engineering 
design and building performance modeling, certification and 
code compliance. Examples include design charrettes for LEED 
and California’s Title 24 Code Compliance.

Liam’s business development work with IES’ technology has 
included implementation of simulation-based building energy 
prediction processes with the top architectural and engineering 
firms in the world, as well as some governmental and utility 
agencies.

Liam is a Chartered Engineer in Ireland and the UK, an ASHRAE 
Member, and is an ASHRAE-certified Building Energy Modeling 
Professional.



Establish some of the basic rules to modeling to be successful 
using CBECC-Com with 3D modeling for nonresidential 
buildings:
 How to get your self organized to be successful
 Some tips and tricks for IESVE
 Where to get HELP

Our Goal Today
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We Want To Hear From You



What are your top 3 concerns regarding IESVE Software and 3D 
performance modeling for Title 24 part 6 performance calculations?

Our Question To You
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Will the time invested be 
worth the effort.

- Haven't been able to 
successfully complete a T24 
calc in IES (have ended up 

exporting to xml to CBECC) 
because of challenges in error-

checking How to efficiently 
use the program.

Our?2U-1

How to look for buried How to look for buried 
problems within a given 

model?

Time for modeling and 
resolving errors prior to 
running a simulation.



Code:  CEC Documents

10http://www.energy.ca.gov/title24/2013standards/index.html



What’s Under The Hood?

11http://www.energy.ca.gov/title24/2013standards/index.html

IESVE
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Challenges (Phase of Project)
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How do you prepare for modeling a project, thinking about the new 
modeling criteria established with CBECC-Com in regards to 3D 
modeling?

Our Question To You
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Our?2U-2

3.  Start building the model as early as 
possible to account for design changes 
3.  Start building the model as early as 
possible to account for design changes 

prior to deadlines as necessary.

Looking at the overall project and 
making sure that we are only 

modeling things that are relevant 
towards getting building permits, all 

of the extra stuff is for "fun" when the 
main work is completed. 

1.  Start planning early as 
the SD phase

Collect documentations, write Collect documentations, write 
down assumptions, review 

these with the client.

2.  Review HVAC design/objectives with 
mechanical engineers with drawings as part of 

the review.  This discussion would involve 
reviewing tentative design and minimum T24 

standards.  HVAC systems that can not be 
modeled as designed due to CBECC-Com 

limitations deciding on the best approach for a 
'work-around' for compliance.



Organize Yourself

Challenge A

Challenge A
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Modeling objectives
 How does that effect your 

modeling?

 3D Model Interoperability
 Where is it coming from?

Why use a 3D (detailed) 
model?
 Daylighting and how it 

affects the compliance 
numbers.

 How can I do this?

What are the goals? How does it work?

Challenge A: Organize Yourself
Questions to Ask Yourself
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 Title 24 Part 6 Minimum compliance

 LEED (ASHRAE 90.1 or Title 24)

 Savings By Design

 CMFNH

 ZNE (CA by 2030)

Modeling Objectives

What Are The Goals?
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ASHRAE Zero-Net Energy Winners
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 Compliance Modeling and Energy Modeling

Understanding of the software landscape

What Are The Goals?
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Title 24 Compliance

↓

CBECC‐Com
• Climate

• Zone Assignments
• Constructions
• Internal Gains
•HVAC Systems

↓
• Ruleset Process (SSDXML) 

↓
• Results / Reports

Building Design and Performance Analysis

↓
Climate, envelope, etc.

↓                       ↓          ↓                         ↓

↓                       ↓                        ↓                        ↓

↓

SOLAR
• Solar 
shading & 
simulation

DAYLIGHT
• Daylight 
harvesting 
simulation

AIRFLOW
• Natural 
ventilation 
simulation

HVAC
• Chilled 
beams,

•UFAD / DV,

Hourly, Annual Energy & CO2 Simulation

(SBD) Results, Reports and Re‐simulate
• Consider other HVAC, renewable energies, etc.

IESVE Model Geometry



 Compliance Modeling ≠ Energy Modeling

What Are The Goals?
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Understanding of the software landscape

Proposed Rulesets for Compliance 

 Model Geometry (zoning)

 Weather Data

 Envelope

 Internal Gains and Controls

 Schedules

 HVAC Sizing

Proposed Limitations for Compliance 

 Model Geometry (Facades, etc)

 Weather Data (range of dates)

 Envelope (Electrochromic)

 Explicit Lighting Controls

 Schedules (custom operation)

 HVAC Sizing (ASHRAE Design)



 The drawing needs to come from 
somewhere.  

 What will you be provided?

 Some drawings may need to be altered 
to be applicable to the run of choice 
(see “What are the goals”)

 Zoning

 Fenestration shading

 Lighting 

 Etc.

What are you building the model 
from?

How Does It Work?
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 AutoCAD, DraftSight

 ArchiCAD

 REVIT

 SketchUp

 Rhino

 Vectorworks

 Green Building XML

 IESVE ModelIT

Modeling Software

How Does It Work?
3D Model Interoperability
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File Types

 .dwg .dxf

 .pln .pla

 .rvt

 .skp

 .3dm

 .ifc

 .xml

 .mit, .gem, 
osm, .cab

 gbXML file structure:
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Revit To 
IESVE

SketchUp 
Pro To IESVE

How Does It Work? (3D Plugins)

www.youtube.com/IESVE



24

Achieve a Better Title 24 Compliance score (% better than baseline). 
Other Codes & Standards are migrating this into the mandatory 

language (LEED v4, ASHRAE 90.1-2010) for daylight dimming controls. 
Aligns with alternative 3D design services (BIM, LEED, etc.). 

Why Use a 3D Detailed Model?



 Eg: 20% Reduction in LPD results in 23% Reduction in Lighting TDV

Why Use a 3D Detailed Model?
3D Model Advantages with Daylighting
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Using continuous daylighting 
dimming (plus off) controls

Large Office Title 24 
Standard Building: 



 Both Proposed & Standard Building are daylit (Affects both TDVs)

 Both buildings have a smaller lighting TDV in the pie charts. 

 The Lighting TDV changes at a different rates between buildings.

 That means that HVAC, DHW, Envelope savings against the Standard 
(baseline) building are further enhanced, than without daylighting. 

Why Use a 3D Detailed Model?
Reduced lighting Energy Enhances Other Savings
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Import a 2D drawings (.dxf) to IESVE
Trace over the .dxf to create a 3D Model
Import a new drawing/floor, and repeat

The 3D Model from 
2D Drawings

Where is it coming from? 2D



Where is it coming from?
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Once 3D Model is built (ModelIT)
Perform Various Analysis (Eg. Title 24)The 3D Model from 

2D Drawings

California Title 24



Where is it coming from?
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 3D Modeling is easier than you think!

 Request a Tutorial

 IESVE hands-on Training or attend free IES 
online Masterclasses.

 Video Demo:

How Can I Do This?
Making the transition from 2D to 3D
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3D Modeling Best Practices

Challenge B

Challenge B
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 Importing

 Defining the model settings

 Editing
 Copy/ Paste / Replace

 Check your work!
 Use the 3D visual tools
 HVAC Loads

 HVAC parent/child 
relationships

Weather files

 Opaque assemblies

 Fenestration
 Shading

 Lighting
 Area category
 Daylighting

 HVAC baseline

Setting It Up Right What Is Applicable?

Challenge B:  Best Practices for 3D
Liam’s Guide to Success 
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Best Practices – Setting up the model
 Importing the model from elsewhere

 gbXML – know it’s limitations (YouTube, DL Training)

 Revit Imports:

 Turn inner volumes off; note the origin coordinates

 When building the model from scratch & using drawings:

 Copy floor plan .dwg onto a new drawing & save-as a .dxf format



Best Practices – Setting up the model
 Measure Distance across the door

 Building Orientation vs Model Rotation:

 Model Building Settings:



Best Practices – Setting up the model
 Copying Floors – video demo



Best Practices – Setting up the model
 Quick Glazing Area Study  – video demo

 Assign %WWR x (Area Total Ext. Wall / Area Selected Ext. Wall). 



Best Practices – Climate Files
 Cannot use the Design Weather Files and must use the 

prescribed weather files

 Where to locate them if doing Compliance and Savings By 
Design



 1991 Weather File

 Select weekday for DEER 
Peak Demands

Aligning Title 24 Compliance with Savings By Design
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Best Practices – Climate Files

www.energy.ca.gov/deer



Best Practices – Envelope Modeling
Opaque Constructions:
• Must use Title 24 materials

Composite Constructions:

For Title 24

For HVAC Load Calculations, energy modeling, SBD, etc



Best Practices – Glazing Modeling
Window Prescriptive Requirements:

• RSHGC: Relative Solar Heat Gain 
Coefficient, which takes into 
account overhang benefits. 

• All values shown for (glass + frame)



Best Practices – Shading
Window Shading:
• Two inputs required (local AND External)



Best Practices – Shading Controls
Window Shading Controls:

Window Shading Controls 
(e.g. operable blinds) for both

Title 24 & SBD:



Best Practices – Envelope Modeling
Review Envelope/Constructions Assignment:



Best Practices – Envelope Modeling
Reusing constructions again from past projects, for future projects:
• IESVE Tools Menu > Master Templates 
• Export the template file on an older project
• Import the construction on the new project



 Thermal Templates should be coupled with Room Group Scheme

Best Practices – Thermal Templates
Thermal Templates for Better Model Management
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 Easy to determine is everything is assigned correctly. 

Best Practices – Thermal Templates
Thermal Templates Assignment
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 Room by Room 

Best Practices – Thermal Templates
Editing Rooms Data Inputs (Two Methods)



 Room by Room 

Best Practices – Thermal Templates
Editing Rooms Data Inputs (Two Methods)



 Or with Tabular Editing (Spreadsheet functionality)

Best Practices – Thermal Templates
Editing Rooms Data Inputs (Two Methods)
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 Or with Tabular Editing (Spreadsheet functionality)

Best Practices – Thermal Templates
Editing Rooms Data Inputs (Two Methods)

50



Best Practices – Lighting and Daylighting

Room SH000000 (Shopping Checkout)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 5900 56 0.56 5.39 105.36

Room DS000000 (Display Gallery)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 100300 952 1.24 4.29 105.36

Room ST000000 (Storage)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 5900 56 1.6 11.39 105.36

Room CR000000 (Circulation Lobby)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 23600 224 0.52 4.42 105.36

Room VD000000 (Video Room)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 70800 672 1.15 4.23 105.36

Room FF000000 (Office)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 17700 168 1.22 6.05 105.36

Room RS000000 (Restroom)

Name
Total bare 
flux (lm)

Total luminaire 
power (W)

Power density 
(W/ft²)

Power density 
(W/ft²/(100 fc))

Luminous 
efficacy (lm/W)

Working plane 1 5900 56 1 7.84 105.36

Area Category Method: Lighting Design
 Requires Room by Room W/ft2



Best Practices – Lighting
Tailored Lighting Method: Also unlocks Daylighting
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Best Practices – Zoning

HVAC Zoning

 One-to-one is the easiest option, even to start with.

 Manage with room groups 

 Take care with vertical zoning-E.g. atrium 



Best Practices – Zoning

HVAC Zoning & Tabular Editing
 Useful for Ventilation

 Specification (Max., cfm/person, ACPH, sum, cfm/sf, etc.)
 Sources (Forced or CO2)

 Terminal Unit Prototype (similar to a multiplex/multiplier)



Best Practices – HVAC Systems

Know the Benchmark HVAC System (Baseline/Standard)

 Title 24 2013 Part 6:

 ASHRAE 90.1-2010



Best Practices – HVAC System Sizing

Know how the HVAC System was sized
 ASHRAE Heat Balance Method, RTS Method, CLTD.

 8,760 Simulation-based HVAC sizing?

 Spreadsheets?!, Rules of Thumb, Auto-populating, Oversizing?



Best Practices – HVAC System Sizing

Review the HVAC Load Calculation Reports



Best Practices – HVAC Fluid Systems

Hot-Water Loops

Chilled-Water Loops

 Boilers

 Pumps

 Segments

 Chillers

 Pumps

 Segments



Best Practices – HVAC Fluid Systems

Condenser-Water Loops

Domestic-HW Loops

 Heat Rejection

 Pumps & CT Fan

 Segments

 Storage Water Heater

 Pumps

 Segments

 Recirc. & Solar HW



Best Practices – HVAC Air Systems

Air Systems

Terminal Units

 System Types

 AHU Coils, Fan, Controls

 Segments, DOAS

 Type

 Coils, Fans, Controls

 Segment Mapping



Best Practices – HVAC Zone Systems

Zone Systems

Zone Types

 System Types

 Coils, Fan, Controls

 Segments

 SZAC, SZHP, PTAC, PTHP, FPFC, Baseboard, WSHP, Exhaust

 VRF unavailable until CBECC-Com v_?

 SZHP

 Or VAV 



Best Practices – General

Auto-Save:

Backups:

Undo:



If you could wave your magic wand, 3D software would include 
which features to make your job easier?

Our Question To You
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Our?2U

Auto Save!! And Undo on a step by step 

program crashing and I have simply given up 

Auto Save!! And Undo on a step by step 
basis. I have lost a few projects due to 

program crashing and I have simply given up 
on commercial energy calculations.

auto-populate CBECC/T24 
assemblies and hvac based on 

your Apache/ ApacheHVAC
system. This would including 

adding and sizing a "standard" 
cooling system if your design 

doesn't have cooling.

All model design 
characteristics which could 
potentially cause an error 

which would prevent a 
simulation run should be 
alerted as the model is 

being built.
Full proof conversion of 

dwg file to a cibd file

Automatically handle all the 
interior walls and surfaces, 

generate load calculations and 
easily establish zoning for 

daylighting and HVAC.



Challenge C
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How To Get “Compliance”Challenge C



How to…. – Avoid CBECC-Com Errors

Errors Protocol:
 Keep it simple

 www.iesve.com/software/title24/title-24-faqs

 If doing a new construction project, start with 
‘NewEnvelopeAndLighting’ to remove:

 Geometry Errors

 Envelope Errors

 Daylighting Omissions

 Then revert back to ‘NewComplete’ to finish the HVAC portion

 Use the ‘quick analysis’ (only) to solve errors.



How to…. – Savings By Design

Savings By Design (TDV) Reports:
 TDVs Multipliers are located in your My Documents:

X =

∑=



Where To Get Help

Challenge D

Challenge D
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 IESVE:  
 3D modeling 3rd party 

software

 CBECC-Com
 State provided software the 

defines compliance ruleset

 Open Studio
 3D modeling interface to 

Energy Plus

 Energy Plus
 Energy modeling engine

 IESVE
 Hands on training
 E-Learning
 Support

 Energy Code Ace
 Private Utility Training

 FAQ’s to specific software

Know your software Learn About It

Challenge D:  Help!
Where to get help
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Where To Get Help
 www.iesve.com



In Person Classes - FREE!
www.iesve.com/software/title24/title-

24-training
A full day hands-on training course, 

focused on Title 24 Compliance 
Modeling for non-residential buildings.  
 Model geometry interoperability and 

‘build from scratch’ model geometry.  
 Building data, climate and building 

constructions modeling.
 Organization of building templates, 

room/zone thermal data, internal gains 
and profiles/schedules.  

 HVAC zoning, air/fluids systems.
 Generation of summary output reports 

and required compliance documentation.  

Where To Get Help

IESVE
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Face to Face learning
 Take a regular 2-day course through IES.

 Building Performance Analysis

 IES classroom based training events

 Bespoke / Project based training

 www.iesve.com/training/events

Where To Get Help

IESVE
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E-training
Online-training

 Modular based e-training

 Short 90 minute courses

 www.iesve.com/training/courses
Distance learning

 Anytime online access to a range 
of self-paced IESVE training videos

 Supporting training notes to assist 
learning

 Access to test models to practice 
on

Master classes – coming soon

Where To Get Help

IESVE
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IES Technical Support
www.iesve.com/support
 Email: support@iesve.com
 Phone: +1 (404) 806 2018

 24/7 IES support

 Telephone access to IESVE 
problem solvers

 Community Support: Forum, 
LinkedIn, YouTube, etc.

 Online bank of Tutorials and 
User Guides

Where To Get Help

IESVE
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Your local community of IESVE Users:
 IBPSA-San Francisco Chapter
 IBPSA-Los Angeles Chapter

Where To Get Help

International Building Performance 
Simulation Association (IPBSA)
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https://ibpsasf.wordpress.com



Where To Get Help
Take a class!

 CBECC-Com 2013 Title 24 Nonresidential 
Compliance Software Training - Introduction and 
Simplified (2D) Geometry

 CBECC-Com 2013 Title 24 Nonresidential 
Compliance Software Training - Detailed (3D) 
Geometry and Advanced Topics

CBECC-Com
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Where To Get Help
Interface for EnergyPlus
www.openstudio.net/
 https://unmethours.com
www.youtube.com/user/NRELOpenStudio
 Uses SketchUp
 http://nrel.github.io/OpenStudio-user-

documentation/tutorials/tutorial_cbecc_m
aterials/

OpenStudio
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Where To Get Help
Why?
 It is the engine behind it all, and some 

knowledge of this software will enable 
more stable models and results.  In 
addition, may allow you to use the 
“exceptional calculation method”.

 https://github.com/NREL/EnergyPlus/
releases/tag/v8.3.0

Energy Plus
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Title 24 Part 6 Essentials – Residential Standards for Plans Examiners and Building Inspectors
Title 24 Part 6 Essentials – Residential Standards for Energy Consultants
Title 24 Part 6 Essentials – Residential Standards for AC Quality Installation Contractors
Title 24 Part 6 Essentials – Nonresidential Standards for Plans Examiners and Building Inspectors
Title 24 Part 6 Essentials – Nonresidential Standards for Energy Consultants
Title 24 Part 6 Essentials – Nonresidential Standards for Small Commercial AC Quality Installation Contractors
Title 24 Part 6 Essentials – Standards & Technology for Retail Lighting
Title 24 Part 6 Essentials – Standards & Technology for Residential Lighting
Title 24 Part 6 Essentials – Standards & Technology for Office Lighting
Title 24 Part 6 Essentials – Residential Modeling – Coming Soon
Title 24 Part 6 Essentials – Nonresidential Modeling – Coming Soon
Title 24 Part 6 Essentials – Standards for Refrigeration in Retail Food Storage
CBECC-Com 2013 Title 24 Nonresidential Compliance Software Training - Introduction and Simplified (2D) Geometry
CBECC-Com 2013 Title 24 Nonresidential Compliance Software Training - Detailed (3D) Geometry and Advanced Topic
IES-VE Software Training for Title 24 Compliance for Nonresidential Buildings

Where To Get Help
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Wrap Up

Wrap up



Thank you!

Contact Role Email Phone

Gina Rodda Presenter gina@gabelenergy.com (510) 428-0803
ext 204

Liam Buckley Co-Presenter Liam.Buckley@iesve.com (617)840 6101

Kathryn Fortin eLearning Technology & 
Design Consultant

kfortin@fortech.net (510) 825-3508

Energy Code Ace Webinar Registration decoding.request@energycodeace.com

CEC Hotline Energy Standards Hotline title24@energy.ca.gov (800) 772-3300

Jill Marver PG&E Course Manager JKZ1@pge.com (925) 415-6844


