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SEDAC is a Preferred Education Provider with the International 
Code Council (ICC). Credits earned on completion of this 

program will be reported to ICC for ICC members. Certificates of 
Completion will be issued to all participants.

This workshop is approved for 1 LU/HSW CES credits from the 
American Institute of Architects (AIA). Credits earned on 

completion will be reported for AIA members.



Learning Objectives

1. Understand energy code plan review requirements for 
residential buildings

2. Understand energy code site inspection requirements for 
residential buildings

3. Learn energy code compliance documentation process for 
plan review and inspections for residential buildings



The Smart Energy Design Assistance Center (SEDAC) is an applied 
research program at University of Illinois.

Our mission: 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



Energy Code Training Program

• Technical support 
energycode@sedac.org
800.214.7954

• Online resources at 
sedac.org/energy-code

• Workshops
• Webinars
• Online on-demand training modules 



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



Access to 2018 IECC, Illinois Amendments & 
Chicago Energy Conservation Code

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



SEDAC 2020/2021 Series Webinars

Key items for plan review & Inspection: 2018 IECC 
• Commercial Envelope: October 28th (tentative)
• Case Study/Lessons Learned: January 27th (tentative)
• Commercial Lighting: March 24th (tentative)
• Commercial HVAC: May 26th (tentative)

Registration: https://smartenergy.illinois.edu/energy-code-training/webinars



When Does the 
Code Apply?



• Building:
• 1 story detached accessory structures <200sf; finish work; window awnings <54” 

extension and without supplemental support; moveable fixtures (cases, racks, counters, 
etc…)

• Pools less than 24” deep
• Electrical:

• Cord-and-plug temporary decorative lighting, Replacement of lamps.
• Gas/Mechanical:

• Portable equipment; piping within a permitted piece of equipment; replacement of parts 
that don’t alter or make unsafe existing equipment; self-contained refrigeration ≤10lb of 
refrigeration

• Plumbing:
• Minor leak repair (no replacement of materials); clearing of blockages.

Building Permit Application Triggers Energy Code

2015 International Residential Code, Chapter 1, Section 105, 105.2 Work 
Exempt from Permit – subject to local codes but generally, the following list 
applies:

2015 International Residential Code, Chapter 1, Section 105, 105.2 Work 
Exempt from Permit – subject to local codes but generally, the following list 
applies:



Am I in a Residential Building?

• A detached one-family or two-family dwelling or any building that is 3 stories 
or less above grade (4 or less in Chicago) that contains multiple dwelling 
units, in which the occupants reside on a primarily permanent basis.

• Examples: Townhouse, row house, apartment house, convent, monastery, 
rectory, fraternity or sorority house, dormitory, rooming house



Key Requirements: 2018 IECC Residential Provisions 

1. Construction Documents [R103.2]
2. Inspections [R105]

a) Footing and foundation
b) Framing and rough-in
c) Plumbing rough-in
d) Mechanical rough-in
e) Final

https://basc.pnnl.gov/images



#1. R103.2 
Construction 
Documents



R103.2 Construction Documents

• The following shall be on the Construction Documents at a 
minimum:

• Insulation materials and their R-values
• Fenestration U-factors and SHGC
• Area-weighted U-factors and SHGC calculations
• Mechanical System design criteria
• Mechanical and service water-heating systems and 

equipment types, sizes and efficiencies
• Equipment and system controls
• Duct sealing, duct and pipe insulation and location
• Air sealing details



Referencing Between Drawings and Specifications

• Best to have in a single source (prints or specifications) to avoid 
missing or conflicting data.
• If in both, include cross references to aid in speed of review. 
Also good to have a summary table of locations

NRJ3



Slide 16

NRJ3 I like this Table.  Good idea. What happens if the two conflict?  Could there maybe be a third colum that is 
labeled In Conflict?  or something like that.  And then a fourth for Notes?
Nemeth, Robert J, 8/20/2020



Plan Review - Code Compliance Summary Page

• Many jurisdictions include a summary form as part of application to 
be included in plan drawings. – Example from Peoria
• Not required, but can be helpful in review process



Plan Review - Code Compliance Summary Page

• Example from Chicago Bldg. Dept. for Energy Code Specifically
• Could be copied into plan page for easy reference for officials and 
designers



Plan Review –
Envelope



WINDOW AND DOOR SCHEDULE IL‐ECC 2018 REQUIREMENT

TAG TYPE MATERIAL
NOMINAL 

DIM. 
(WXH)

PROJECTION 
FACTOR MANUF‐MODEL NO. ASSEMBLY 

U‐FACTOR SHGC VT

AIR 
LEAKAGE 
RATE 

(CFM/SF)

CODE U‐
FACTOR

CODE SHGC 
FOR GIVEN 

PF

CODE AIR 
LEAKAGE 
(CFM/SF)

W1 FIXED ANNO. 
ALUM. 7'0" x 7'0" 0.15 ABC WINDOW‐D999 

SERIES OR EQUAL 0.33 0.38 0.51 0.16 0.38 SEW: 0.38, 
N:0.51 0.20

W1A FIXED & 
CASEMENT

ANNO. 
ALUM. 7'0" x 7'0" 0.15 ABC WINDOW‐D999 

SERIES OR EQUAL 0.35 0.39 0.51 0.18 0.38 SEW: 0.38, 
N:0.51 0.20

W2 CASEMENT ANNO. 
ALUM. 4'6" x 2'3" 0.15 ABC WINDOW‐D999 

SERIES OR EQUAL 0.42 0.39 0.51 0.18 0.45 SEW: 0.38, 
N:0.51 0.20

SW1 SKYLIGHT ANNO. 
ALUM. 2'10" x 5'2" 0.00 SKLT CO ‐ TH123 OR 

EQUAL 0.40 0.38 0.53 0.18 0.50 0.40 0.30

W5 STOREFRONT 
FIXED

ANNO. 
ALUM.

SEE PLAN 
A301‐A305 0.15 SFT CO. ‐ CW123 OR 

EQUAL 0.36 0.38 0.53 0.05 0.38 SEW: 0.38, 
N:0.51 0.06

D1 STOREFRONT ‐
ENTRY DOOR

GLASS/ 
METAL 3'0" ‐ 7'6" 0.15 SFT CO. ‐ DW321 OR 

EQUAL 0.60 0.38 0.53 0.18 0.77 SEW: 0.38, 
N:0.51 1.00

D2 OPAQUE 
SWINGING DOOR METAL 3'0" ‐ 7'6" 0.15 AMERICAN DOOR ‐

#89 OR EQUAL 0.35 N/A N/A 0.18 0.37 N/A N/A

Code Compliance in Schedule Sheets

Sample fenestration schedule with added code‐compliance summary



Plan Review – Insulation Summary in Notes/Details

• In architectural plan summary page, include table with insulation summary
• Code required R-value/U-factor, Design values, and applicable areas
• For fenestration, also include code and design SHGC.

• For UA trade-offs, include minimally compliant UA vs. calculated UA



R402.4 Air Barrier Construction

The sealing methods between dissimilar materials shall allow for 
differential expansion and contraction.
Be sure to include appropriate detailing for building joints and 
fenestration. (See table R402.4.1.1)



Plan Review – Air Barrier/Thermal Barrier Details

• Section views of walls and details of joints between dissimilar 
materials should show the continuity of the thermal and air barriers 
clearly. Show sealing compounds between joints/materials, too.

Image Source:  https://basc.pnnl.gov/cad‐files



Impact of Thermal Alignment Between Assemblies

• Aligning thermal barrier between assemblies ensures minimized thermal bridging.

• Example below shows aligning window thermal break with wall insulation to 
minimize sill bridging

https://pdfs.semanticscholar.org/082a/0380c8febd2a8bd9af01b4871b828105664b.pdf?_ga=2.32095222.97788304.1594148739‐339691924.1594148739

Exterior Interior Exterior Interior NR
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NRJ5 I would label Inside and Outside so that viewers don't have to figure it out themselves, or if someone 
downloads the file and wonders about it.
Nemeth, Robert J, 8/20/2020



Impact of Thermal Alignment Between Assemblies (2)

• Alignment of thermal barrier between wall and above-deck roof insulation 
often a difficult detail. Again, call out sealing between differing materials and 
joints between assemblies.

Source: https://www.buildingenclosureonline.com/articles/88782‐ceu‐parapetscontinuity‐of‐control‐layers



Slab Edge Thermal Details

• R-10 for slab edge, R-5 under heated (hydronic or electric) slab on grade. 

ENERGY STAR Thermal Bypass Checklist: http://slideplayer.com/slide/15071129/

Various supported edge insulation technologies.

Energy Edge® Schöck



Plan Review -
Mechanical



Mechanical Compliance Summary

• As with Architectural Summary for envelope, a summary can be inserted at 
the mech. schedule, or as the 1st mechanical page with other summary items.

• Summary covers R103.2 required information: design criteria, system 
types, efficiencies…

System Type Size Efficiency

Heating Forced Air 80,000 BTUh 92% AFUE

Air Conditioning Forced Air 36,000 BTUh 13 SEER

Water Heating Heat Pump 50 gal 3.5 EF



System Control Narratives

• Document initial thermostat settings/schedule

• ie: M-F 9-5 65/85

• All other times 70/78

NRJ6
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NRJ6 I think we should also mention Nest and similar thermostats that are self-learning.  Far more sophisticated than 
simple set schedules.  You've got enough room on the slide and most importantly, it would provide color!
Nemeth, Robert J, 8/20/2020



Duct Sealing

• Details commonly missing in drawings for 
sealing at joints between ducts.

• Most details maintain proper duct radius 
and transitions, proper install of diffusers 
away from bends, etc…

• Duct sealing and joining depends on 
materials. 

• Excellent flex-duct reference
• https://flexibleduct.org/images/AD

C~IR5E.pdf



Plan Review -
Plumbing



Focus on detail drawings for proper insulation of pipes

• Identify locations that may require insulation
• Mechanical System piping (both lines [>105F or <55F])
• Typically lines adjacent to hot water tank (3/4” or larger)
• Dedicated hot water recirculation systems
• Other items in R403.5.3

Mitered joints ensure no compression or 
splitting open of insulation.



R403.5.1.1 Circulation Systems & R403.5.2 Demand 
Recirculation

• R403.5.1.1: “Controls…shall start the pump based on the identification of a demand 
for hot water within the occupancy. The controls shall automatically turn off the 
pump when the water in the circulation loop is at the desired temperature and when 
there is not a demand for hot water.”

• R403.5.2: “The controls shall start the pump upon receiving a signal from the action 
of a user of a fixture or appliance…The controls shall limit the temperature of the 
water entering the cold‐water piping to ≤ 104 °F.”



Plan Review -
Electrical



Required Documentation for R404

• Lighting fixture schedule with lumens, wattage, and quantities.

• Helpful to include lumens per watt

Fixture Lumens Wattage Lm/W Fixture Quantity % of total

A 1100 12 92 50 35%

B 840 9 93 72 50%

C 635 65 10 12 8%

D 450 6 75 8 6%

E 536 12 45 2 1%



Plan Review –
Software 

Compliance



Plan Review with Software Compliance

REScheck makes process easy with each code section’s documentation 
requirements in a checklist – can fill in location of information in plans/specs.



What about Rules of Thumb?

• Common old rule-of-thumb for residential HVAC sizing was 1 ton of cooling 
for every 500sf - 600sf.

https://www.energyvanguard.com/blog/air‐conditioner‐sizing‐rules‐of‐thumb‐must‐die
Source :



Mechanical System Design Process

•ACCA Technical manuals cover 
design, installation and 
maintenance for residential and light 
commercial HVAC systems.

•HVAC Design Impacts
• 1st construction costs
• Comfort
• Indoor air quality
• Building durability
• Energy efficiency
• Higher customer satisfaction/ 

lower call backshttps://www.acca.org/standards/technical-manuals



Manual J Outdoor Design Conditions

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

Ranges:  ‐4‐10     88‐93

NRJ8
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NRJ8 Nemeth, Robert J, 8/21/2020





Slide 41

NRJ7 How does one select grains difference? the 35 is for 50% RH on the previous page.  why was 50% selected?
Nemeth, Robert J, 8/21/2020

RS1 Grains are calculated by the speed sheet. the 50% is adjustable from I believe 40-60%.
Ryan Siegel, 8/25/2020





Ventilation Types (Negative, Positive, Balanced)

Negative Positive Balanced
Infiltration Exfiltration Neither

NRJ9
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NRJ9 I would label the drawings.  I thought we already had this slide from one of our prior  presemntations.
Nemeth, Robert J, 8/21/2020



Duct sealing details



Air sealing details



#2. R105 Inspections



#2a. R105.2.1 Footing 
and foundation



R105.2.1 Footing and foundation

• Checking R-value location, thickness, depth of burial and 
protection of insulation



REScheck Insulation Inputs?

REScheck foundation 
requirements follow the 2018 
IECC, but don’t account for IL 
amendments.
Be aware, may have a compliant 
foundation per IL Energy Code, 
but doesn’t pass REScheck in 
Climate Zone 5a. (IL reduced 
requirements from 15/19 to 
10/13.)



#2b. R105.2.2 
Framing and rough-in



R105.2.5 Framing and rough-in

• Checking types of insulation and corresponding R-value and 
location and proper installation, fenestration properties such as 
U-factor and SHGC and proper installation, and air leakage 
controls



2 Parameters for Assigning a Grade to Installation

1. Missing insulation. When a cavity in a building assembly has insulation installed in a 
way that leaves gaps, that affects the amount of heat that flows across the building 
envelope. More heat will pass through assemblies that have gaps. The more gaps there 
are, the worse the grade it gets. 

2. Compression and incomplete fill. Compression is a common problem with fiberglass 
batt insulation because the batts are often not cut to the proper size for the cavity.



R402.4.1.2 Blower Door Testing 

• Mandatory for residential construction
• Residential air leakage rate not to 

exceed 4 air changes per hour @ 50 
pascals

• Where required by code official, testing 
shall be conducted by an approved 
third party.

• Testing performed after creation of all 
penetrations of the building thermal 
envelope



Bloor Door Testing for Multifamily Housing

Low-rise multifamily
• Air leakage not exceeding 0.25 cubic feet per minute of 

enclosure area (all six sides) at 50 Pascal.
• Sampling methodology available for buildings >7 units 

https://www.mncee.org/blog/may-2019/research-sidesteps-obstacles-measuring-air-tightne/



#2c. R105.2.3 
Plumbing rough-in



R105.2.3 Plumbing rough-in

• Types of insulation, corresponding R-value, protection, and 
required controls



R403.4 Mechanical System Piping Insulation (Mandatory)

• Mechanical system piping 
capable of carrying fluids greater 
than 105F or less than 55F shall 
be insulated to an R-value of not 
less than R-3
• Piping insulation exposed to 
weather shall be protected from 
damage including sunlight, 
moisture, equipment maintenance 
and wind. Adhesive tapes shall be 
prohibited.



R403.8 Systems serving multiple units

• Service Water Heating or HVAC
• Systems serving multiple dwelling units shall comply with 

Sections C403 and C404 of the IECC – Commercial Provisions 
instead of R403



#2d. R105.2.4 
Mechanical rough-in



R105.2.4 Mechanical rough-in

• HVAC equipment type, size, efficiency, required controls, 
system insulation, and corresponding R-value, system air 
leakage control, programmable thermostats, dampers, whole-
house ventilation, and minimum fan efficiency



Examples of Duct Sealing



Duct Testing

https://paenergycode.com/duct_testing/default.html



R403.8 Systems serving multiple units

• Service Water Heating or HVAC
• Systems serving multiple dwelling units shall comply with 

Sections C403 and C404 of the IECC – Commercial Provisions 
instead of R403



#2e. R105.2.5 Final



R105.2.5 Final

• Any required remaining building systems, equipment, and controls and 
their operation and the required number of high efficacy fixtures



Questions? 

energycode@sedac.org
800-214-7954


