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• Please be sure your full name is 
displayed

• Please mute upon joining

• Use "Chat“ box to share questions or 
comments

• Under "Participant" select "Raise 
Hand" to share a question or comment 
verbally

• The session may be recorded and 
posted to 3C-REN's on-demand page. 
Feel free to ask questions via the chat 
and keep video off if you want to 
remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 
Regional Energy Network

• Three counties working together to improve energy efficiency in the region

• Services for –

• Building Professionals: industry events, training, and energy code compliance support

• Households: free and discounted home upgrades

• Funded by ratepayer dollars that 3C-REN returns to the region 





Energy Code Coach Texting Service Now Available!

Text

• Text the Energy Code Coach Team 
your questions at (805) 220-9991

• The Team will be responding to 
questions within 2 hours during normal 
business hours (Monday to Friday from 
8 am to 5 pm).



3C-REN 
Staff Online

Need help or have questions 
about 3C-REN?

Send us a message!



Today’s Learning Objectives

• Understand the Code requirements and the goals behind 
those requirements

• Know the roles and responsibilities of the Energy Consultant, 
Plans Examiner, HERS rater, and the HVAC Installation 
Contractor

• Be able to describe the main sections of an ACCA ‘Report’ 
including Manuals S, J, D, and other forms you might see

• Recognize key areas that are necessary for proper 
documentation and what can be done for best practices



Agenda

Right Sizing Heating, Cooling, and Air Distribution Systems in the California Building Code

ACCA Calculations in the Code...Roles and Responsibilities

Key Elements and Forms in ACCA Reports

Best Practices

Resources

Questions



Right Sizing Heating, Cooling and Air 
Distribution Systems in the California 
Building Code



Residential Heating, Cooling and Duct Design Impacts:

▪ Health and Welfare
▪ Energy Conservation
▪ Resource Conservation
▪ Occupant Comfort
▪ Consumer Protection

Image Credit: Mitsubishi



Heating, Cooling and Ventilation is part of the 
California Building Code

▪ California Mechanical Code Part 4
▪ California Energy Code Part 6
▪ CalGreen or California Green Building Standards 

Code Part 11
▪ All three reference the proper sizing and design 

of residential heating and cooling systems
▪ The Code allows a few methods for showing 

compliance:
▪ ANSI/ACCA

▪ ASHRAE

▪ Or other approved method

Part 1 - California Administrative Code

Part 2 - California Building Code

Part 2.5 - California Residential Code

Part 3 - California Electrical Code

Part 4 - California Mechanical Code

Part 5 - California Plumbing Code

Part 6 - California Energy Code

Part 7 - Reserved

Part 8 - California Historical Building Code

Part 9 - California Fire Code

Part 10 - California Existing Building Code

Part 11 - California Green Building Standards Code

Part 12 - California Referenced Standards Code

https://www.dgs.ca.gov/BSC

Title 24 Building Standards Code

https://www.dgs.ca.gov/BSC


Excerpt: Section 4.507 under Chapter 4 of Title 24, Part 11 CalGreen

Part 11 Code Excerpt – Residential Mandatory Measure

Part 6 Energy Code reinforces the above requirement for residential design, and Part 4 
Mechanical Code (314.1(2)) includes Manual B (Balancing) and (601.2) Manual D.



ANSI/ACCA Manual J, D and S

▪ American National Standards Institute 
(ANSI) is a non-profit testing and 
standards organization

▪ Air Conditioning Contractors of America 
(ACCA) is a non-profit trade association

▪ Manual J, S, D, etc. are registered 
trademarks of ACCA 

▪ ACCA Manual J8 refers to the Eighth 
Edition of Manual J (MJ8) 

The ACCA Manuals are common method for residential loads, equipment sizing and selection, and duct design.



ACCA Calculations in the 
Building Code... Who does what?



▪ Many players in the process

▪ Different roles depend on each other; some entities 
play more than one role

▪ ACCA Methodology is a tool set for the 
tradesperson - for the HVAC designer/installer

▪ ACCA (or equal) is required for Residential HVAC 
Design

▪ Many Energy Consultants offer:
▪ Energy Code Documentation (i.e. Title 24 

Energy Reports) 
▪ HERS Services
▪ ACCA Reports

Roles and Responsibilities

Authority 
Having 

Jurisdiction/ 
Enforcement

General 
Contractor/

Builder

Architect

HVAC 
Contractor

HERS 
Rater

Energy 
Consultant



ACCA Residential HVAC Design Process

Load Calculation

Equipment 
Selection

Duct Design

Air Distribution

Test, Adjust, and 
Balance

Manual J

Manual S

Manual D

Manual T

Manual B

Focus on these Manuals 
Referenced in the California 
Building CodeProcess 

Progression

ACCA Process

For a list of licensed and approved 
software as “Powered by Manual J” 
Visit www.acca.org



Parallel ‘Title 24’ –Energy Code Documentation

18



What Key Elements and Forms 
could be in an ACCA Report?



What can you expect to see in an ACCA Report?

▪ General Information
▪ Plans Examiner Review Form
▪ Project Summary Form

▪ Manual J
▪ J1 Forms and worksheets
▪ Loads Short Form
▪ Building Analysis

▪ Manual S
▪ Manual S Compliance Form

▪ Manual D
▪ Duct Layout / Distribution Sketch
▪ Friction Rate Worksheet
▪ Duct Design Summary

▪ Equipment Spec Sheets
Original Equipment Manufacture (OEM) 
Performance Data
▪ Model /Make
▪ Efficiency
▪ Capacity (output) –Heating and Cooling
▪ External Static Pressure and Fan (CFM) 

Performance Data –Blower Data



Ask for the ACCA 
Residential Plans Examiner 
Review Form

Needed, but often missing:
 OEM – system performance spec sheets or cut sheets
 Friction Rate Worksheet



Manual J Load Calculation

▪ Approved computer software
▪ Energy/Computer Model includes:

▪ Location / Climate Data

▪ Building Orientation

▪ Wall Assemblies

▪ All windows and Skylights

▪ All doors

▪ Roof Assembly(s)

▪ Floor/Slab Assembly(s)

▪ Infiltration

▪ Ventilation

▪ Occupants

‘Load’ refers to the heating and cooling capacity the mechanical equipment will need in order to meet 
occupant comfort. Method used to determine the size of the mechanical equipment.



MJ8 and J1 Forms–What to Check?

Excerpted from the
ACCA Manual J Brochure

Useful Info
▪ Reference Joint Appendices JA2

▪ Entirely in Conditions Space (?)

▪ South / West  -very important  
East / North  -less important

▪ Code U-0.30, SHGC-0.23

▪ 2x6 R-19 U-o.074

▪ R-30 Attic, U-0.031

▪ Floor R-19 U-0.037; Slab F-0.73

▪ Semi-tight (5 ACH50)

▪ Per Title 24 and mech design

▪ Per bedroom count

▪ Code U-0.20

Items to Verify 
▪ Climate / Location Data

▪ Duct Location

▪ Building Component Orientation 
especially Windows

▪ Windows, Skylights, Glass Doors

▪ Wall Assemblies

▪ Roof Assembly(s)

▪ Floor/Slab Assembly(s)

▪ Infiltration

▪ Ventilation

▪ Occupants / Internal Gains

▪ Solid Doors
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Form J1 and Worksheet

Looking for ‘Red Flags’

• Notice the general 
building tree: Wall 
–Glazing and 
Orientation

• U-values look valid; 
match T24?

• Window areas look 
reasonable? 

• Floor and Ceiling 
areas align? 

‘Useful Info’



MJ8 – Form J1
Looking for ‘Red Flags’

Quick check on the Duct Loads... Does this value look 
reasonable?...lots of zeros ... Verify that the ducts are 
completely within the conditioned space. 



Load Short Form

See the rooms and floor areas, and their relative load 
(Btuh) impact at a glance.

See Climate Design Data at a glance.
Ask, do these Outside dry bulb (db) temperatures 
match the location? 
Are they from the California Joint Appendices JA2? 

Note: California uses inside dry bulb (db) temperature 
of 68 deg F for winter heating (Htg) and 75 deg F for 
summer cooling (Clg)

Helpful Information:



Manual S Equipment Selection

▪ Use Manufacture’s Data
▪ Adjust AHRI standard values for a dry 

climate; CA Joint Reference Appendices 
JA2 Climate Data (Title 24 Part 6)

▪ Heating Capacity (Output)
▪ Cooling Capacity (Output)
▪ Blower Performance Data Tables

▪ External Static Pressure (ESP)

▪ Fan CFM at the rated Capacity

Based on the Load Calculation from Manual J –may need refinement after the duct design process



Manual S Compliance Report

Climate Data match the location and JA2? 
Indoor Design DB (dry bulb) 75 deg F for summer?

Does Capacity meet the load?  Is it within 100 – 115%
If not, is there a smaller unit available

Indoor Design DB (dry bulb) 68 deg F for winter?

Does Capacity meet the load?  Is it within 100 – 140%
If not, is there a smaller size available?
Was the equipment sized for the blower /fan ?



Manual D Duct Design
Influences Energy Use and Comfort and Equipment Life

▪ Duct Layout Sketch
▪ Specialized Software is useful
▪ Calculates duct sizes /diameter
▪ Takes into account:

▪ Duct layout

▪ Duct material, i.e. sheet metal, flex, other 

▪ Duct profile / shape

▪ Duct lengths

▪ Connectors, Reducers, other Fittings

▪ Tees and Splitter Wyes

▪ Elbows -Radius or square



Duct Layout Sketch

Basic floor plan is drawn to scale

User chooses from a library of preferred duct and 
connector types for the duct system

The user draws the preferred duct runs (branch 
and trucks or radial pattern, etc) and register 
locations

Per length of duct, the size / diameter is calculated 
and called  out on the plan

The supply air volume rate (cfm –cubic feet per 
minute) is called out at each register 

The return air volume and register is labeled on 
the plan



Duct System Summary

Heating Equipment Example

External static pressure (ESP) comes from the Manufacture 
Blower Performance

Pressure losses are determined from product data 

Actual air flow and  Total effective length (TEL) are calculated as 
part of Manual D



Static Pressure and Friction Rate

Does the External Static Pressure (ESP) match the manufacture 
blower performance data? Range upper limit around 1.0 IWC

The equipment external static pressure (ESP) may include the 
coil pressure loss –read footnotes

Sometimes the equipment includes an assumed 0.10 pressure 
drop for air filter –read footnotes

Typical value for diffusers, grilles and balancing dampers 
pressure loss is 0.03 IWC

Filter loss could vary greatly...

TEL = Total Effective Length



Best Practices



Best Practices

Use the Residential Plans Examiner Review Form
Compare ACCA Documents to CF1R, CF2R, CF3R’s
‘Experiment’ with software such as Wrightsoft Right-J and 
Right-D software
Create an ACCA Checklist of your desired forms
▪ Project Summary 
▪ J1 Form and J Worksheet
▪ Manual S Summary
▪ Duct Layout / Distribution
▪ Duct Design Summary
▪ Static Pressure and Friction Loss Worksheet
▪ OEM –Manufactures Performance Data 



Resources



Resources

https://www.energy.gov/sites/default/files/2013/11/f5/hvac_guide.pdfhttps://www.acca.org/viewdocument/hvac-brochures-for-code-officials

ACCA.org –on line store and public resources



ACCA Manual D Brochure, page 2



ACCA Manual S Brochure, page 2



ACCA Manual J Brochure, page 2



Upcoming Courses
Questions



More Information
• 1.5 AIA LU’s Available

• 1.5 ICC LU’s Available

• Contact spburns@countyofsb.org for any questions regarding LUs

• Coming to Your Inbox Soon!

• Slides, Recording, & Survey – Please Take It and Help Us Out!

• Upcoming Courses

• 4/5 - The Value of Becoming a Certified Energy Analyst

• 4/21 - All About ADU’s for Households

• 5/10 - All Electric Construction Part 1: Heat Pumps For Heating and Cooling

mailto:ian.logan@ventura.org


Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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