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1. Understand when a Manual J load calculation should 

be performed.

2. Understand how to look up information for a Manual 

J calculation. 

3. Understand common mistakes made in Manual J 

entries.

4. Understand how to use Manual J software packages 

for detailed load calculations.

Learning Objectives



We assist buildings and communities in achieving energy efficiency, 

saving money, and becoming more sustainable.

We are an applied research program at University of Illinois, working in 

collaboration with 360 Energy Group.

Our goal: Reduce the energy footprint of Illinois and beyond. 

Who we are



SEDAC is the Illinois Energy 

Conservation Code Training Provider 

This training program is sponsored by Illinois State Energy Office



Technical support 

• energycode@illinois.edu

• 800.214.7954

Online resources at 

smartenergy.Illinois.edu/energy-code

SEDAC Resources



www.smartenergy.Illinois.edu/energy-code/



https://codes.iccsafe.org/content/IECC2018P4

Code Accessibility – IECC and IL Amendments

https://www2.illinois.gov/cdb/business/cod

es/IllinoisAccessibilityCode/Documents/20

18%20Illinois%20Specific%20Amendment

s%20with%20Modifications%20Shown.pdf

https://codes.iccsafe.org/content/

document/1491

https://codes.iccsafe.org/content/IECC2018P3
https://www2.illinois.gov/cdb/business/codes/IllinoisAccessibilityCode/Documents/2018%20Illinois%20Specific%20Amendments%20with%20Modifications%20Shown.pdf
https://codes.iccsafe.org/content/document/1491


When to Conduct a 

Manual J Load 

Calculation



The Air Conditioning Contractors of America 

(ACCA) Manual J calculates heating and cooling 

peak loads.

• Required by the IECC and ASHRAE 90.1 for 

new construction.

• Replacement systems should also be selected 

based on Manual J load calculations.

Manual J



Manual J – 2 versions

Abridged Version Complete Version

• Uses speedsheet or software for 
calculations

• Limited to simple default loads
• Quick and relatively easy to 

complete
• Good for early design

• Uses full software
• More design flexibility

• Accounts for more assembly 
types and installation 
practices



Manual J – 2 methods

Whole House Block Method Room by Room Loads

Typically used for new construction 
early design to size equipment.
May also apply to simple duct-plan 
final models.

May also be used for existing homes 
that are swapping out aging HVAC 
equipment without modifying 
ductwork.

Heating and cooling loads determined for 
each room.
Used for complex new construction, or 
remodels that include duct changes.
May also be applicable if using ductless mini-
split units in smaller residences.

*Room-by-Room is required for conducting a 
Manual D sizing calculation to size ductwork!



Manual J speedsheet

• Free download from ACCA
• Automates load calculation for 

the abridged version only
• Designers can create a template 

house for common models, 
adjust for location and 
orientation for future models.

• Block or room-by-room load 
compatible.

https://www.acca.org/viewdocument/acca-speed-sheet-for-manual-j-abridged-edition


Software available for full Manual J
Find ACCA Manual J approved software:
https://www.acca.org/standards/approved-software

Example Software:
http://www.adteksoft.com/SoftwareRes.htm - checklist 
format
https://www.elitesoft.com/ - checklist format
https://www.wrightsoft.com/ - floorplan format
http://www.energygauge.com/ - checklist format
https://www.avenir-
online.com/AvenirWeb/HeatCAD/HeatCADHome.aspx -
3D modeling format
https://www.coolcalc.com/ - checklist format

Free to use
Must purchase to generate reports

Approved software will 
generate reports with this label.

https://www.acca.org/standards/approved-software
http://www.adteksoft.com/SoftwareRes.htm
https://www.elitesoft.com/
https://www.wrightsoft.com/
http://www.energygauge.com/
https://www.avenir-online.com/AvenirWeb/HeatCAD/HeatCADHome.aspx
https://www.coolcalc.com/


Using the Manual J



Manual J information

Step 1. Climate Step 2. Design Conditions Step 3. Building Details

• Indoor design 
conditions

• Indoor equipment loads
• Occupant Loads

• Total area & orientation
• R-values for opaque 

materials
• U-values, SHGC and 

orientation for glazing
• Air infiltration rate

• Outdoor design 
conditions for heating 
and cooling



Manual J adds up BTUs lost and gained
During high outdoor temp:
Gain through envelope
Conduction through openings

Infiltration
Equipment

Occupants

Ventilation
Solar gains

During low outdoor temp:
Loss through envelope
No Internal loads

Ventilation

Infiltration

Image sources: nrel.gov

https://www.nrel.gov/docs/fy11osti/51603.pdf


Manual J – weather data

Step 1 – Find climate data - Section 3 of the Manual J contains weather data

Quick notes on terms:
Dry Bulb: Actual air temperature as measured by a thermostat
Wet Bulb: Lowest air temperature achievable from evaporation.
Grains: Measure of absolute humidity. 1 lb water = 7,000 grains

Available free online https://farm-energy.extension.org/wp-content/uploads/2019/04/7.-Outdoor_Design_Conditions_508.pdf

https://farm-energy.extension.org/wp-content/uploads/2019/04/7.-Outdoor_Design_Conditions_508.pdf


Manual J – Data Inputs

Step 2. Gather interior loads information:
Information on heat gains inside the building: 
• Peak internal equipment & occupant loads. Appliances and 

electronics, human body heat, and moisture addition. 
• Mechanical system loads. Duct leakage and ventilation

Information on the desired temperature and humidity inside the 
building
• Typical ACCA design values: 

• Winter design: 70F and 30% RH 
• Summer design: 75F and 50% RH

Image source: Engineer-Educators.com

https://engineer-educators.com/topic/5-heat-gain-from-people-lights-and-appliances/


Manual J – Data Inputs

Step 3. Gather envelope information:

Information on thermal envelope: 
• R-values for wall, roof, foundation assemblies
• SHGC and U-factor for window and skylight assemblies
• Air infiltration rate from a blower door test or estimated

Information on building size and orientation
• Areas of assemblies
• Orientation of the building



Step 3. Input Overview
Above grade walls can be framed or mass walls between indoor 
and outdoor conditions. 
Partition walls are between indoor and unconditioned spaces (i.e. -
garage or attic). 

Below grade walls are walls greater than 2ft below grade.

Ceilings can be below attic, below roof deck with exposed beams, 
or below deck with sandwiched beams.
Partition ceiling is ceiling under unconditioned space or 
encapsulated attic (foamed deck, unfinished attic space).

Passive floors are any floors without radiant heating.
Partition floors are above enclosed unconditioned spaces
Exposed floors apply to cantilevered floors over outdoor air, or 
floors over vented crawls or open-air spaces.
Basement floors have no insulation underneath, if passive.
Slab floors are on grade (<2ft below soil surface)

Types of Surfaces – From ACCA Speedsheet



Step 3. Assembly look-up tables
Knowing building information, look up construction types in look-up tables in Manual J 
to determine correct values for Manual J entry.

Example: 2x4 wood stud wall with R-13 fiberglass, R-5 insulation board and vinyl siding

Framed walls can be found in Table 4A, Construction #12-Frame Walls and Partitions

Proper assembly code for 
this wall type is 12C-5s w, 
the U-value is 0.064



Step 3. Air leakage entry
Manual J Infiltration only considers above-grade 
areas and volumes
Summary table below used for abridged 
calculations
If actual pressure test conducted, must use full 
Manual J (software program)
Modern homes are tight or semi-tight

Above grade volume

Below grade volume

Unconditioned volume

Manual J Table 5A



Step 3. Duct gains and losses

• Abridged version uses 4 default duct classes

• Full Manual J requires calculation of duct areas, 
leakage, and resulting heat transfer factors

• 28 tables of duct layouts – important to be familiar 
to select correct system!

• Each table has 4-steps

1. Baseline heat loss/gain based on default 
surface area

2. Adjustment multipliers for insulation

3. Adjustment multipliers for duct leakage rate

4. Adjustment multipliers for surface area 
variation from default

Radial System Flexible Trunk & Branch

Tightness
Supply 
cfm/sf

Return 
cfm/sf

Extremely sealed 0.06 0.06

Notably sealed 0.09 0.15

Average Sealed 0.12 0.24

Partially sealed 0.24 0.47

Unsealed 0.35 0.70



Common Manual J 

Mistakes



Particularly for designers with model 

homes

• Check proper location/weather data

• Check proper orientation

• Check indoor design conditions

These are common errors when copying 

a file as a template.

Also, common to tweak indoor conditions 

to get outputs in-line with rules-of-thumb

Basic Information Check!

Source: DOE Building America Program



Blinds, curtains, and overhangs 

reduce window loads. Be sure to 

account for them in load 

calculations!

Chicago example left off bug 

screens, eave overhangs, and 

blinds.

Don’t forget window shading!

Source: DOE Building America Program



Pay particular attention to low R-value areas

• Windows are R-3 compared to R-13 to R-20 for 

walls

• Common to use default windows with R-1 
to R-2 to increase loads

• Check orientation of each window set!

Foundation insulation, particularly slab-on-grade, 

entry errors

• Enter slab-on-grade perimeter, not floor areas!

• Check U-values for misplaced decimals

• Duct areas also have significant impact.

Get Areas Right!
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Assembly R-value Comparisons

R-23 wall, R-3 window

R-17 Wall, R-7 window

Data courtesy https://www.zolawindows.com/

https://www.zolawindows.com/post/how-windows-make-or-break-wall-performance-illustrated


Properly documenting the duct locations and leakage rates can also 

have a big impact on building loads

Manual J Duct leakage manipulation

8,000 Btu/h htg
10,000Btu/h clg

8,000 Btu/h htg
10,000Btu/h clg



Many contractors comfortable with rules-of-thumb

May make multiple minor adjustments to Manual J to stretch results to 

match expected rule-of-thumb

Manual J Manipulation

As shown, 

common rule is 

~500 sf/ton

Average of 40 

homes from 

energy 

vanguard study 

showed 1,431 

sf/ton



Manual J Software 

Options



Find ACCA Manual J approved software:
https://www.acca.org/standards/approved-software

Example Software:
http://www.adteksoft.com/SoftwareRes.htm -
checklist format
https://www.elitesoft.com/ - checklist format
https://www.wrightsoft.com/ - floorplan format
http://www.energygauge.com/ - checklist format
https://www.avenir-
online.com/AvenirWeb/HeatCAD/HeatCADHome.aspx
- 3D modeling format
https://www.coolcalc.com/ - checklist format – free to 
use but can’t print reports without purchase.

List of Available Software

Approved software will 
generate reports with this label.

https://www.acca.org/standards/approved-software
http://www.adteksoft.com/SoftwareRes.htm
https://www.elitesoft.com/
https://www.wrightsoft.com/
http://www.energygauge.com/
https://www.avenir-online.com/AvenirWeb/HeatCAD/HeatCADHome.aspx
https://www.coolcalc.com/


Pay careful attention to 

input values

Example of infiltration: 

Some programs want ACH, 

some CFM50, some ELA. 

Enter correct value!

This example from 

CoolCalc, infiltration is ELA 

in square inches.

CoolCalc Example Screens



• Be careful of default 

values. 

• Enter data as close as 

possible to actual 

conditions.

• Understand base 

assumptions and 

limitations.

CoolCalc Example R-Value



Most software providers 

keep records of limitations 

and known issues.

Be familiar with these 

limitations so your models 

can be as accurate as 

possible!

Know your Software Limitations



Beyond Manual J



• Manual S and Manual D are needed to 

complete a residential load analysis 

and properly size the HVAC 

equipment.

• Manual S adjusts equipment from 
manufacturer default test 
conditions to the air conditions 
assumed in the load calculation.

• Manual D sizes ducts to properly 
move air, ensure even 
conditioning of whole home

Completing Residential Calculations



• There are hourly energy simulation programs, like DOE’s Energy+ 

for commercial buildings, that can analyze annual loads for 

residential

• ACCA manuals only calculate peak loads

• EnergyGauge, REM/Rate, BeOpt, and others provide annual energy 

consumption

• Can be used for Net-Zero planning, energy code ERI 
calculations, and load sizing.

• Usually do not include duct sizing, though!

List of software can be found here: 

https://www.buildingenergysoftwaretools.com/

Beyond the ACCA Manuals

https://www.buildingenergysoftwaretools.com/


Questions? 

energycode@illinois.edu

800-214-7954


