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Welcome

Welcome

 4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the 
energy budget based on the Proposed building

 4.3 Evaluate energy model results for 
reasonableness

 4.4 Compare CF-1R to listed and input project data

 4.5 Summarize applicable mandatory measures

 Wrap Up

 

Code Triggers  
Correct application of the 2013 Standards 

based on the project’s permitted
scope of work

Project Assessment
Gathering and organizing all necessary input data

for energy modeling

Troubleshooting Results
Creating an accurate energy model, and 

trouble-shooting when results do not make sense

Energy Consulting
Interpreting energy performance results and 

making design recommendations

CEA	Competencies

49/15/2014CABEC CEA #5

Energy Basics
Basic 

understanding 
of heat flow, energy 
units, and building 

energy design

CEA	Competency	Four

Model the Building with Approved Energy 
Compliance Software

 Pop-Up Resource!

Create an energy model of the building from all 
information gathered. Check to see if on-screen 

and report results are reasonable, and if not, 
correct the source of the error(s).
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4.1 Accurate Energy 
Model

 Welcome

4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the energy 
budget based on the Proposed building

 4.3 Evaluate energy model results for reasonableness

 4.4 Compare CF-1R to listed and input project data

 4.5 Summarize applicable mandatory measures

 Wrap Up

Troubleshooting 
Results

 

Create an accurate energy model of a proposed 
project using the most current version of state-
approved residential compliance software for 
E+A+A

Competency	4.1

4.1

CABEC CEA #5 69/15/2014

 This objective is covered by the energy modeling 
portion of the Residential CEA exam and includes:

 Understanding the input structures, hierarchies, menus 
and terminology of the approved compliance software 
version you are using

 Creating an energy model from the building 
description data and area take-offs gathered

 Knowing how to correct input errors to get the 
software to run the proposed building file
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Modeling Inputs

4.1	Accurate	Energy	Model

7

 General building information

 Construction assemblies and 
thermal mass

 Fenestration and fixed shading

 HVAC system(s) and duct 
systems(s)

 Water heating system(s)

 Status of Inputs: New Construction 
vs. Existing + Addition + Alteration

9/15/2014CABEC CEA #5

 Energy Code Ace:  Training “Residential Standard Essentials for the Energy Consultant”
 Energy Code Ace:  Training “Residential Standard Essentials Modeling”
 User Manual of software

 

Check	Your	Understanding

CABEC CEA #5 89/15/2014

How do you go about selecting which performance method works for 
you?

a. Create your own software to show compliance

b. Research modeling software available worldwide

c. Select from CEC approved software choices

d. Get the forms from CEC to show compliance
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4.2 Standard Energy 
Budget

 Welcome

 4.1 Create an accurate energy model

4.2 Analyze how the Standard Design sets the 
energy budget based on the Proposed building

 4.3 Evaluate energy model results for reasonableness

 4.4 Compare CF-1R to listed and input project data

 4.5 Summarize applicable mandatory measures

 Wrap Up

Troubleshooting 
Results

 

Analyze how the Standard Design sets the Title 
24 Part 6 TDV energy budget based on the 
envelope, HVAC and water heating features in the 
Proposed building.

Competency	4.2

4.2

CABEC CEA #5 109/15/2014

 Envelope features

 HVAC equipment and ducts

 Water heating systems

 Standard Design for New, Altered or Existing components 
and systems

 With or without HERS verification of existing features to 
be improved for compliance credit
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Envelope Standard Design

4.2	Standard	Energy	Budget

11

 2013 Residential Manual
9/15/2014CABEC CEA #5

 Based on Prescriptive measures 
in Table 150.1-A Component 
Package A for new 
construction

 Roof/ceiling U-factor, 
radiant barrier and cool 
roof

 Exterior wall U-factor

 Raised and slab floor U-
factor

 Fenestration area, U-factor, 
SHGC

 

HVAC and Water Systems

cont.. 4.2	Standard	Energy	Budget

12

 2013 Residential Manual
9/15/2014CABEC CEA #5

 Space heating (gas vs. heat 
pump) 

 Space cooling: SEER, 
refrigerant charge 
verification, whole house fan

 Central fan ventilation fan

 Duct insulation

 Water heater type, 
efficiency, distribution 
system

 



CEA Competency Four — Fifth in a Six-part Series 7 of 25 

Baseline for 
Existing + Addition + 

Alteration

cont.. 4.2	Standard	Energy	Budget

13

 2013 Residential ACM Manual Section 2.11.3 Tables 2-23 through 2-32
 2013 Residential Manual

9/15/2014CABEC CEA #5

 Each Standard Design 
assumption is based on 
2013 Residential ACM 
Manual

 For each altered component 
or system, potentially 
different baseline 
(compliance credit) 

 Compliance software uses an automatic baseline assumption if user 
selects “No HERS Verification of Existing Condition”

 Full energy improvement credit available if user selects “With HERS 
Verification of Existing Condition”

 

Check	Your	Understanding

CABEC CEA #5 149/15/2014

The client does not want to deal with HERS pre-existing verification.  
What will the performance calculation show as compliance credit for 
upgrading uninsulated walls to R-15 insulation?

a. A large compliance credit (comparing R-0 to R-15)

b. No compliance credit 

c. A little compliance credit (comparing R-13 to R-15)

d. A little compliance credit (comparing R-11 to R-15)
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4.3 Energy Model Results 
 Welcome

 4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the energy 
budget based on the Proposed building

4.3 Evaluate energy model results for 
reasonableness

 4.4 Compare CF-1R to listed and input project data

 4.5 Summarize applicable mandatory measures

 Wrap Up

Troubleshooting 
Results

 

Evaluate the results of a building energy model to 
determine whether the results shown in reports 
and on screen are reasonable.

Competency	4.3

4.3

CABEC CEA #5 169/15/2014

 Reasonable Annual TDV energy use / ft² for Standard and 
Proposed and compliance margin

 Distribution of TDV energy among energy use 
components for Standard and Proposed and compliance 
margin of each

 Load calculations if available
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Annual TDV Energy Use

4.3	Energy	Model	Results	

17

 Energy Code Ace:  Training “Residential Standard Essentials for the Energy Consultant”
9/15/2014CABEC CEA #5

 Based on your knowledge of the intended 
inputs, does the TOTAL TDV energy use 
(kBtu/ft²-yr) appear reasonable?
 Variables include climate zone, 

conditioned floor area, percent glazing, 
assembly U-factors, efficiencies of HVAC 
and water heating systems

 Standard vs. Proposed credits and 
penalties

 Total Compliance Margin

 

Energy Use Components

cont... 4.3	Energy	Model	Results	

18

 Energy Code Ace:  Training “Residential Standard Essentials for the Energy Consultant”
 Energy Code Ace:  Training “Residential Standard Essentials Modeling”

9/15/2014CABEC CEA #5

 Does the distribution of energy 
use among different 
components (i.e. Space Heating 
vs. Space Cooling) appear 
reasonable?
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Load Calculations, If Available

cont... 4.3	Energy	Model	Results	

19

 Play, play, play.  Adjust the equipment size and type with your projects or with the “sample” files
9/15/2014CABEC CEA #5

 Are heating and cooling design load 
calculations available as an option 
within the compliance software version 
you’re using?

 If so, do the design loads look 
reasonable based on:

 Outdoor design temperatures

 Area of the zone(s)

 Glazing types, areas and 
orientations

 Roof, wall and floor insulation levels

 

Check	Your	Understanding

CABEC CEA #5 209/15/2014

You are modeling a brand new building with a 90% furnace, 15 SEER AC 
and gas tankless water heater, what energy component concerns you?

a. Space heating

b. Space cooling

c. IAQ Ventilation

d. Water heating
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Sample	CEA	Exam	Question

CABEC CEA #4 219/15/2014

In March 2015 you complete an existing plus addition plus alteration analysis for a 650 ft2 
addition to an existing 1,450 ft2 house in climate zone 3. The existing home was built in 
1990 with what were then minimum prescriptive water heating and furnace efficiencies. 
The existing furnace system remains, but the original (existing) water heater is being 
replaced with a new standard 50 gallon storage gas water heater.  For extra compliance 
credit, the homeowner has selected HERS verification of the existing water heater 
efficiency.

Which statement best describes the results for the project shown above?
A. The water heating was modeled incorrectly; the results are not as expected. 
B. The water heating was modeled correctly; the results are as expected. 
C. It is not possible to know whether the water heating change is modeled correctly. 
D. HERS verification of the existing water heater is not allowed.

 

4.4 Compare and Evaluate 
 Welcome

 4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the energy 
budget based on the Proposed building

 4.3 Evaluate energy model results for reasonableness

4.4 Compare CF-1R to listed and input project 
data

 4.5 Summarize applicable mandatory measures

 Wrap Up

Troubleshooting 
Results
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Compare and evaluate CF-1R Certificate of 
Compliance data vs. known and/or listed project 
data to identify modeling errors.

Competency	4.4

4.4

CABEC CEA #5 239/15/2014

 General Building and Zone Information

 Required Special Features

 Opaque Surfaces, Attic and Construction Assemblies

 Windows (Fenestration), Overhangs and Fins

 HVAC and Duct Systems

 Water Heating Systems

 Project HERS Features

 Status:  New, Altered or Existing
 

General Building Information

249/15/2014CABEC CEA #5

4.4	Compare	and	Evaluate	
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Zonal Information

259/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Required Special Features

269/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	
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Opaque Surfaces

279/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Construction Assemblies 

289/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	
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Windows

299/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Overhangs and Side-fins

309/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	
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HVAC Systems

319/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Duct Systems

329/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	
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Water Heating Systems

339/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Project HERS Features

349/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	
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Status of Component or System

359/15/2014CABEC CEA #5

Continued…				4.4	Compare	and	Evaluate	

 

Check	Your	Understanding

CABEC CEA #5 369/15/2014

Why does this picture NOT represent the assembly modeled in the CF1R?

a. This is not a rafter roof assembly

b. No insulation needed above the roof deck

c. This does not meet QII standards

d. This is not in the right climate zone
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4.5 Mandatory Measures
 Welcome

 4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the energy 
budget based on the Proposed building

 4.3 Evaluate energy model results for reasonableness

 4.4 Compare CF-1R to listed and input project data

4.5 Summarize applicable mandatory measures

 Wrap Up

Troubleshooting 
Results

 

Understand all mandatory measures applicable to 
the proposed project. 

Competency	4.5

4.5

CABEC CEA #5 389/15/2014

 Envelope: opaque surfaces and glazing 

 Mechanical and water heating systems

 Indoor and outdoor lighting
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Envelope Mandatory Measures

4.5	Mandatory	Measures

39

 New construction vs. altered 
components 

 Roofs/ceilings

 Exterior walls

 Raised floors

 Slab-on-grade floors

 Windows and skylights

9/15/2014CABEC CEA #5

 2013 Residential Manual
 CF2R forms which includes language on the mandatory measures

 

HVAC and Water Heating System 
Measures

cont…				4.5	Mandatory	Measures

40

 Minimum HVAC equipment efficiencies

 Based on HVAC equipment type and 
capacity

 Duct sealing and HERS testing 
requirements

 Minimum airflow

 Minimum water heater equipment 
efficiencies

 Based on type and capacity

9/15/2014CABEC CEA #5

 2013 Energy Standards
 Energy Code Ace webinar:  “Decoding HERS”
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Lighting Mandatory Measures

cont…				4.5	Mandatory	Measures

41

 Indoor luminaires, controls, other 
requirements for:
 Kitchens
 Inside cabinets
 Bathrooms
 Garages, laundry and utility rooms
 Other spaces (e.g., living, dining and 

bedrooms)

 Outdoor lighting
 Single family requirements
 Low-rise multifamily requirements

9/15/2014CABEC CEA #5

 2013 Energy Standards and CF2R form
 Energy Code Ace factsheet:  Residential Lighting

 

Wrap Up
 Welcome

 4.1 Create an accurate energy model

 4.2 Analyze how the Standard Design sets the energy 
budget based on the Proposed building

 4.3 Evaluate energy model results for reasonableness

 4.4 Compare CF-1R to listed and input project data

 4.5 Summarize applicable mandatory measures

Wrap Up

Troubleshooting 
Results
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Study	resources
Energy Code Ace www.energycodeace.com

 Training
 Resources

9/15/2014CABEC CEA #5 43

visit us at 
www.EnergyCodeAce.com

 

CEC www.energy.ca.gov
 www.energy.ca.gov/title24/2013standards

/index.html: 
 Title 24 Part 6 Standards
 Residential Manual

 CF1R and CF2R forms
 Joint Reference Appendices

 HERS procedures

Study	resources

9/15/2014CABEC CEA #5 44  



CEA Competency Four — Fifth in a Six-part Series 23 of 25 

E+A+A Software  CBECC-Res: 
www.bwilcox.com/BEES/BEES.html

 EnergyPro: www.energysoft.com

 Model everything you can get your 
hands on.  The “sample” files provided 
are a good resource.

Study	resources

9/15/2014CABEC CEA #2 45  

What’s	Next…

Interpreting energy performance results and 
making design recommendations

9/15/2014CABEC CEA #5 46  
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 www.cabec.org

 You can find the recordings and handouts (in PDF format) on the CABEC 
website under “Webinars & Recorded Videos”.

CABEC	CEA	Presentations

CABEC CEA #5 479/15/2014

Where can I find them?

 

Sample	CEA	Exam	Question

CABEC CEA #4 489/15/2014

In March 2015 you complete an existing plus addition plus alteration analysis for a 650 ft2 
addition to an existing 1,450 ft2 house in climate zone 3. The existing home was built in 
1990 with what were then minimum prescriptive water heating and furnace efficiencies. 
The existing furnace system remains, but the original (existing) water heater is being 
replaced with a new standard 50 gallon storage gas water heater.  For extra compliance 
credit, the homeowner has selected HERS verification of the existing water heater 
efficiency.

Which statement best describes the results for the project shown above?
A. The water heating was modeled incorrectly; the results are not as expected. 
B. The water heating was modeled correctly; the results are as expected. 
C. It is not possible to know whether the water heating change is modeled correctly. 
D. HERS verification of the existing water heater is not allowed.
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Code Triggers  
Correct application of the 2013 Standards 

based on the project’s permitted
scope of work

Project Assessment
Gathering and organizing all necessary input data

for energy modeling

Troubleshooting Results
Creating an accurate energy model, and 

trouble-shooting when results do not make sense

Energy Consulting
Interpreting energy performance results and 

making design recommendations

CEA	Competencies

499/15/2014CABEC CEA #5

Energy Basics
Basic 

understanding 
of heat flow, energy 
units, and building 

energy design

 

 


