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1. Learn about the changes in the updated Illinois Energy 
Conservation Code (2015 IECC to 2018 IECC).

2. Identify the 40 most important Illinois Energy Conservation Code 
compliance issues in the commercial and residential provisions

3. Understand how to comply with the current Illinois Energy 
Conservation Code for commercial and residential building design 
and construction

Learning Objectives



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



This training program is sponsored by Illinois State Energy Office

SEDAC is the Illinois Energy 

Conservation Code Training Provider 



ÅTechnical support 

energycode@sedac.org

800.214.7954

ÅOnline resources at 
sedac.org/energy-code

ÅWorkshops

ÅWebinars

ÅOnline on-demand training modules 

Energy Code Training Program



Illinois Energy Conservation Code



Illinois Energy Conservation Code



Access to 2018 IECC, Illinois Amendments & 

Chicago Energy Conservation Code
https://codes.iccsafe.org/public/document/iecc2018 https://www2.illinois.gov/cdb/bu

siness/codes/IllinoisAccessibilit

yCode/Documents/2018%20Illi

nois%20Specific%20Amendme

nts%20with%20Modifications%

20Shown.pdf

https://www.chicago.gov/content/dam/city/

depts/bldgs/general/Energycode/Title%20

14N%20ordinance.pdf

https://codes.iccsafe.org/public/document/iecc2018
https://www2.illinois.gov/cdb/business/codes/IllinoisAccessibilityCode/Documents/2018%20Illinois%20Specific%20Amendments%20with%20Modifications%20Shown.pdf
https://www.chicago.gov/content/dam/city/depts/bldgs/general/Energycode/Title%2014N%20ordinance.pdf


SEDAC TOP 10 Series Webinars

Top 10 Requirements You Should Know: 2018 IECC 

ÅResidential: September 12 (Archived)

ÅCommercial Envelope: October 16 (Archived)

ÅCommercial Lighting: December 18 (Archived)

ÅCommercial HVAC: January 29 (Archived)

ÅCOMcheckÊ & REScheckÊWalk-through: May 6

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

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


1. Building Exemptions from IL Energy Code [600.310]

2. Roof Assembly [C402.2.1]

3. Above & Below Grade Walls [C402.2.2, C402.2.5]

4. Fenestration ïAssembly U-factors [C402.4]

5. Floor/Slab Insulation [C402.2.3, C402.2.4]

6. Air Leakage ïThermal Envelope [C402.5]

7. Air Barrier Compliance [C402.5.1.2]

8. Component Performance Alternative [C402.1.5]

9. Air Barrier Materials [C402.5.1.2.1]

10.Air Leakage of Fenestration [C402.5.2]

Top 40 Requirements: 2018 IECC Commercial Envelope

www.wbdg.org/resources

http://www.wbdg.org/resources


#1. 600.310 Building 
Exemptions from IL 

Energy Code



Exempt From Locally Adopted Building Code



Donôt Contain Conditioned Space



ÅPresumed no comfort 
conditioning if electric service 
<100 amps

ÅCode official may determine 
service required for other 
purposes and exempt the building 
if 100+ amps.

Buildings Without Comfort Conditioning



ÅListed on National Register

ÅListed on IL Register

ÅDesignated by authorized 
personnel as historically 
significant

Listed Historic Buildings



Buildings Specified in IECC

C501.6 Historic Buildings. Provisions of this 
ŎƻŘŜΧǎƘŀƭƭ ƴƻǘ ōŜ ƳŀƴŘŀǘƻǊȅ ŦƻǊ ƘƛǎǘƻǊƛŎ 
buildings provided a report has been 
ǎǳōƳƛǘǘŜŘΧŘŜƳƻƴǎǘǊŀǘƛƴƎ ǘƘŀǘ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ 
the provision would threaten, degrade, or destroy 
the historic form, fabric, or function of the 
building.



#2. C402.2.1 Roof 
Assembly ï
Insulation 

Requirements



ÅInsulation counts

Insulation Canôt Sit on Suspended Ceilings

ÅInsulation does not count



Continuous Must be Minimum of 2 Layers

New 2018 IECC: Continuous insulation needs to have 2 

layers with joints staggered



Skylight Curbs Minimum of R-5 or NFRC 100

R-5 minimum curb insulation is new requirement if not NFRC 100-labeled 

skylight assembly.



#3. C402.2.2, Above-
Grade & C402.2.5 
Below Grade Wall 

Insulation



ÅChicago Title 14N Deletes Section 
402.2.2 in its entirety, leaving only 
the requirements in Table C402.1.3 
for above-grade wall assemblies.

ÅEssentially simplifies down to 
walls have to meet Table C402.1.3 
R-value requirements if following 
the R-value compliance method.

Wall Insulation ïChicago Title 14N Modification



Below Grade Walls, Beware Water Vapor

New 2018 IECC: C402.2.5 Below 

grade walls: C-factor and R-value 

must follow Tables C402.1.4 or 

C402.1.3 values, and insulation 

used to meet values must extend 

Ó10ft below grade or to the level 

of lowest conditioned floor, 

whichever is less.

IL Amendment allows interior 

insulation to stop 6ò AFF.

Best practice is to insulate 

exterior to allow for interior drying.



#4. C402.4 
Fenestration



Fenestration labeling

Pre-built window assemblies are easy ï

window label tacked to glazing

What about site-built (curtain wall) 

assemblies?

NFRC has a site-built program and 

component modeling program to create 

label certificates for fenestration 

assemblies.

To meet code compliance, labels must be 

available to AHJ for verification.



#5. C402.2.3 Floors 
and C402.2.4 Slab-on-

Grade Insulation



Left method is partially compressed

Note all three are in contact with the subfloor per 
code

Requires full depth insulation

Images courtesy of CertainTeed

Different methods of attaching insulation



Examples of attachment



Continuous insulation



Slab insulation options

Images courtesy of Building Science Corporation Image courtesy of Natural Resources Canada

D

L

Depth+Lengthmust equal depth listed in 
R-value and U-factor Tables.

aƛƴ млέ



#6. C402.5 Air 
Leakage ïThermal 

Envelope



C402.5 Air Leakage ïThermal Envelope

The thermal envelope of buildings shall comply with Sections 
C402.5.1-C402.5.8, oréshall be pressure tested in accordance with 
ASTM E779 at a pressure differential of 0.3ò w.g. (75 Pa) or an 
equivalent methodéwhen the tested air leakage rateéis Ò0.40cfm/sf

ÅRare for commercial buildings

ÅLarger buildings can be pressure 
tested using HVAC systems

ÅMust seal all intentional openings 
(vents, fans not used for pressurization 
test, gravity dampers, etcé)

ÅOn-site built fenestration particularly 
susceptible to air leakage testing 
oversight or failure (curtain walls)



#7. C402.5.1.1 Air 
Barrier Construction 

and C402.5.2 Air Barrier 
Compliance Options



C402.5.1.1 Air Barrier 
Construction to be 

1. Continuous for all 
assemblies

2. Joints to be sealed so that 
seals canôt be 
dislodged/broken

3. Penetrations are to be 
sealed, as are associated 
joints

4. Recessed lighting or other 
envelope penetrations to 
have provisions to maintain 
the air barrier continuity.

C402.5.1.1 Air Barrier Construction

A continuous air barrier for the opaque building envelope shall comply with Section 
C402.1.5.2.1 (Materials) or C402.5.1.2.2 (Assemblies).

Fluid applied air barriers Self-Adhered Membranes

Sealed and Taped Boards or Building Wrap



ÅPay particular attention to 
complex/hidden details and building joints

ÅWalls surrounding exterior overhangs 

with perforated roof often left open.

ÅOdd angles for rooflines and wall 

joints, difficult to reach joints.

ÅPenetrations made by other 

contractors after envelope 

completion.

ÅDrywall stopping just above dropped 

ceilings, leaving open cavities 

connected to outdoors.

C402.5.1.2 Air Barrier Compliance Options



#8. C402.1.5 
Component  

Performance 
Alternative



UA trade-off provides some flexibility to energy code, but important to 
consider impacts of some trade-offs

Example: Removing continuous insulation from metal stud wall and 
compensating with cavity insulation. Met code, but condensation issues.

C402.1.5 Assembly U-Factor Undesirable Results



Dew point calculations can help 
avoid condensation risk in 
building assemblies.

Maintaining a thermal break 
helps mitigate condensation risk.

Increased surface temperature 
will help prevent occupant 
radiant cooling to surfaces, 
improving occupant comfort.

Prevent ñghost liningò on drywall

C402.1.5 Assembly U-Factor Undesirable Results



#9. C402.5.1.2.1 
Materials (Air 

Barriers)



ÅC402.5.1.2.1 lists acceptable air barrier 
materials.

ÅUngrouted CMUs, felt paper, fibrous 
insulation, thin coatings of spray 
insulation (<1.5ò closed cell or <4.5ò open 
cell), and brick are not air barriers.

ÅCorrugated roof deck often not properly 
sealed. Gap between deck and wall often 
filled with fibrous insulation/fire-stop 
instead of air seal material.

C402.5.1.2.1 Inadequate material installation

Materials with air permeability not greater than 0.004cfm/sf under a pressure 
differential of 0.3òw.g. when tested in accordance with ASTM E2178 shall 
comply...ò



ÅUsually compliance verified 
through plan review

ÅMaterials and interfaces 
between materials must be 
detailed in plans for continuous air 
barrier.

ÅMaterials specified must be 

verified to be compliant with 

air permeability 

requirements.

ÅInterfaces must be detailed 

with appropriate sealants

C402.5.1.2.1 Compliance



#10 C402.5.2 Missing 
Fenestration Labeling



ÅLabels are often missing from products, 
primarily due to site-built fenestration on 
commercial buildings.

ÅWhole building pressure testing in 
accordance with Section C402.5 does 
not require air leakage labeling.

ÅWhole building testing also addresses 
probability that an assembly with a 
proper NFRC certification is improperly 
installed, and thus leaks.

C402.5.2 Air Leakage of Fenestration

The air leakage of fenestration assemblies shall meet the provisions of Table 
402.5.2. Testing shall be in accordance with the applicable reference test standard in 
Table C402.5.2 by an accredited, independent testing laboratory and labeled by the 
manufacturer.



11.Energy Recovery Ventilation Systems [C403.7.4]

12.Equipment Sizing [C403.3.1]

13.Economizer Fault Detection & Diagnostics [C403.5.5]

14.Maintenance Info. And System Commissioning [C408]

15.Shut-Off Dampers [C403.7.7]

16.Duct Sealing & Construction [C403.11.1, C403.11.2]

17.Demand Control Ventilation [C403.7.1]

18.Protection of Piping Insulation [C403.11.3.1]

19.Circulation Systems & Demand Recirculation Controls 
[C404.6.1, C404.7]

20.Freeze Protection System Controls [C403.12.3]

Top 40 Requirements: 2018 IECC Commercial HVAC

NREL HVAC Resource Map

https://hvacresourcemap.net/#/


#11. C403.7.4 Energy 
Recovery Ventilation 
Systems (Mandatory)



Table C403.7.4(1) and (2) CZ 4A and 5A

Energy recovery device must recover 50% of enthalpy 
difference between outside and return air streams at design 
conditions.

Recovery devices need to have bypass or controls to allow 
economizer operation as per C403.5

ÅBypass can be VFD on wheel that stops rotation, or 
bypass dampers

Annual energy reduction potential of 25%-50%

C403.7.4 Energy Recovery Ventilation systems

Where the supply airflow rate of a fan system exceeds the values specified 
in Tables C403.7.4(1) and C403.76.4(2), the system shall include an energy 
recovery system.

Operation
Percent (%) Outside Air at Full Design Airflow Rate (CZ 4A and 5A)

җмл҈ 
<20%

җнл҈ 
<30%

җол҈ 
<40%

җпл҈ 
<50%

җрл҈ 
<60%

җсл҈ 
<70%

җтл҈ 
<80%

җул҈

<8,000 hr/yr җнсΣлллҗмсΣлллҗрΣрллҗпΣрллҗоΣрллҗнΣлллҗмΣлллҗмнл
>8,000 hr/yr җнллҗмолҗнллҗнллҗнллҗнллҗнллҗнлл



C403.7.4 Energy Recovery Ventilation Limitations

ÅERVs prohibited by IMC for 

hazardous exhaust fumes (smoke, 

chemicals, grease etcé)

ÅPotential for carry-over of exhaust 

to outside air with wheels and 

vapor-permeable exchangers

ÅDoes not prevent the use of  heat 

recovery devices!

ÅRunaround loops

ÅSensible heat exchangers

ÅHeat pipes

Exceptions to ERVs donôt prevent use of HRVs



#12. C403.3.1 
Equipment Sizing



ÅCode allows for installation of stand-by equipment (N+1)

ÅCode allows for multiple units exceeding capacity provided 
controls limit operation of units based on load.

ÅModular systems are a good example of this compliance 

method, providing redundancy and built-in staging control.

C403.3.1 Equipment Sizing

The output capacity of heating and cooling equipment shall not be 
greater than that of the smallest available equipment size that 
exceeds the loads calculated in accordance with Section C403.1.1.



C403.3.1 Equipment Sizing

ÅOver-sizing issues

ÅUnnecessary increased capital costs

ÅContinual low part-load can reduce 
equipment life and efficiency

ÅUnder-sizing issues

ÅUnmet loads and comfort issues

ÅRight-size using load calculation software or 

sheets

ÅASHRAE/ANSI/ACCA Standard 183

ÅeQuest/Energy Plus/Trane Trace/Carrier 
and others



#13. C403.5.5 
Economizer Fault 

Detection and 
Diagnostics



ÅPrevious code text stated systems shall be 
capable of fault detection, 2018 IECC states 
shall be configured for fault detection

ÅMonitor supply, return, and outside air 
temperatures

ÅProvide status on key system operations

ÅReport air temperature sensor faults, improper 
economizing, damper malfunctions, and excess 
OA flow.

ÅFailed economizers can dramatically increase 
energy consumption for heating/cooling.

C403.5.5 Economizer Fault Detection and Diagnostics

Air-cooled unitary DX units listed in Tables C403.3.2(1) ï(3) and VRF units 
that are equipped with an economizer in accordance with C403.5-C403.5.4 
shall include a fault detection and diagnostics systemé



Compliance Methods

ÅThermostat with economizer display screen

ÅBAS Trending and Diagnostic Reporting Image source: Honeywell

https://customer.honeywell.com/resources/Techlit/TechLitDocuments/31-00000s/31-00122.pdf


#14. C408 Maintenance 
Information and System 

Commissioning



Å2018 IECC controls shall be configured
with:

ÅThermostat deadbands

ÅUnoccupied setback and optimized 

start/stop

ÅEquipment modulation to match loads 

(fan speed, pressure, & temperature 

resets, etcé)

ÅEconomizers and energy recovery

ÅDemand control ventilation

ÅAnd More!

Many missed without early commissioning

C408 Maintenance Information and System Commissioning

Commissioning often cut from 
construction budgets as other line-
items exceed projected costs, or 
delays occur.

Often leads to long-term energy 
costs and occupant complaints

WSJ - Let the Thermostat Wars Begin

https://www.wsj.com/articles/let-the-office-thermostat-wars-begin-1465319614


ÅCommissioning costs range from 
$0.25 to $1.25 per sf (aceee.org)

ÅLBL report found that 
commissioning new construction 
reduced energy $0.18/sf-yr at a cost 
of $1.16/sf

ÅAlso improves building durability, 
prolongs service life, reduces 
comfort complaints from occupants.

Example from field experience:

ÅHVAC fans turned off on schedule, 
but back on at midnight instead of 
morning start-up.

C408 Maintenance Information and System Commissioning

Image courtesy WBDG.org

http://cx.lbl.gov/documents/2009-assessment/lbnl-cx-cost-benefit.pdf


#15. C403.7.7 Shut-
off Dampers



ÅThis section is for pressurization/ventilation 
dampers.

ÅFire dampers are covered in the fire code.

ÅCommonly find these dampers are not 
sealed, and leak more than code requirements.

ÅLow-rise buildings can have non-motorized 
gravity dampers with leakage rates <20cfm/sf  if 
>24ò in either dimension or <40 cfm/sf if <24ò in 
either dimension

C403.7.7 Shut-off Dampers

Outdoor air intake and exhaust openings and stairway and shaft vents shall be 
provided with Class 1 motorized dampers [with] an air leakage rate of Ò4cfm/sf of 
damper surface area at 1ò w.g. and shall be labeled by an approved agency when 
tested in accordance with AMCA 500D for this purpose.



Maintaining Damper Closure

Mesteksa.com

EconomizersςThe Physics of LinkageSystems-David Sellers, 
Facility Dynamics Engineering

Common Shut-off damper/economizer 

problem that linkage geometry is incorrect to 

maintain closure seal or provide full range of 

motion.

Some RTUs only have gravity closure 

dampers, which donôt always stay sealed on 

a pressurized RTU plenum or in breeze.

https://av8rdas.wordpress.com/2015/10/04/economizersthe-physics-of-linkage-systems-2/


#16. C403.11.1 Duct 
and Plenum Sealing 

and Insulation



ÅResidential testing commonplace, not for 
commercial, though.

ÅParticularly bad for unducted returns 
above ceilings where return depressurizes 
surrounding space, amplifying supply 
leakage.

ÅDuct joints often covered by insulation and 
left unsealed, or sealant applied over 
insulation, which still allows leakage and 
condensation risk as well.

C403.11.1 Duct and Plenum Insulation and Sealing

Supply and return dusts and plenums shall be insulated with not less than R-6 
insulation where located in unconditioned spaces and where located outside the 
building with not less thanéR-12 insulationéDucts, air handlers and filter boxes 
shall be sealed.



C403.11.1 Duct and Plenum Insulation and Sealing

ÅGasketed joints are ideal, 

but not always used or 

properly applied.

ÅUngasketed joints should 

be sealed with UL-181 

mastic or tape.

ÅGasketed joints should be 

applied to duct surface, not 

insulation wrap.

ÅTransitions between duct 

materials often failure point.

DONôT USE DUCT TAPE



#17. C403.7.1 
Demand Control 

Ventilation



ÅExceptions:

1. Systems with energy recovery complying 
with C403.7.4

2. Multiple-zone systems without direct digital 
control of individual zones communicating 
with a central control panel

3. Systems with a design outdoor airflow less 
than 1,200 cfm

4. Spaces where the supply airflow rate minus 
any makeup or outgoing transfer air 
requirements is less than 1,200 cfm

5. Ventilation provided only for process loads.

C403.7.1 Demand Control Ventilation

DCV shall be provided for spaces larger than 500 sf and with an average occupant 
load of 25 people or greater per 1,000 sf of floor areaéand served by systems with 
(1.) air-side economizer, (2.) automatic modulating control of OA damper, and/or (3.) 
design OA of >3,000cfm.

Chart courtesy Energycodes.gov: Note that all methods of DCV reduce airflow 
over a fixed ventilation rate.



Common issues:

ÅEconomizer not set-up to override 
DCV, resulting in loss of economizing 
ability

ÅConfusion on CO2 sensor set points 
(too low/high) depending on set point 
type (differential or total CO2)

ÅMinimum area ventilation and 
maximum occupant ventilation limits 
are not set at the AHUs controls, 
resulting in incorrect ventilation levels.

Common Demand Control Ventilation Issues

DCV presentation MN Energy Expo, Scott Hackel, Senior Energy Engineer

https://slideplayer.com/slide/13130197/


#18. C403.11.3.1 
Protection of Piping 

Insulation



ÅCommonly an issue with small 
refrigeration units (residential-style 
DX, small diameter pipes)

ÅWrapped with foam pipe wrap, 

and nothing else

ÅUV-degradation turns insulation 

to dust after a few years

ÅCrimped by zip-ties

ÅGaps/incomplete insulation

C403.11.3.1 Protection of Piping Insulation

Piping insulation exposed to the weather shall be protected from damage, including 
that caused by sunlight, moisture, equipment maintenance and wind, and shall 
provide shielding from solar radiation that can cause degradation of the material. 
Adhesive tape shall not be permitted.



ÅSome examples of good piping insulation practices.

C403.11.3.1 Protection of Piping Insulation

Mitered joints to prevent 
compression/stretching.

Hangers & supports 
enclose insulation ςno 

compression

UV protective wraps 
for insulation.



#19. C404.6.1 
Circulation Systems & 

C404.7 Demand 
Recirculation Controls



C404.6.1: ñControlséshall 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.ò

C404.7: ñThe controls shall start the pump upon receiving a signal 
from the action of a user of a fixture or applianceéThe controls shall 
limit the temperature of the water entering the cold-water piping to Ò 
104 ÁF.ò

Both code sections essentially have a demand-based component to 
circulation pump ñONò command. The shut-off method is the 
difference between the two.

C404.6.1 Circulation Systems & C404.7 Demand 
Recirculation



Commonly find circulation systems that circulate water continuously 
to ensure entire loop is always hot. Should cycle to maintain loop 
temperature.

C404.6.1 Circulation Systems & C404.7 Demand 
Recirculation

https://www.nachi.org/hot-water-recirculation-systems.htm http://hotwaterrecirculatingpump.com/

https://www.nachi.org/hot-water-recirculation-systems.htm
http://hotwaterrecirculatingpump.com/


#20. C403.12.3 Freeze 
Protection System 

Controls



Self regulating heat trace uses 
continuous power, does not 
automatically shut off when no freeze 
potential.

Dry-bulb temperature shut-off control

C403.12.3 Freeze Protection System Controls

Freeze protection systems, such as heat tracing or outdoor piping and heat 
exchangersé shall include automatic controls configured to shut off the systems 
when outdoor air temperatures are >40 ÁF or when the conditions of the protected 
fluid will prevent freezing. 

Source: Frostex®freeze protection system

Cooling tower fill should have wet 
bulb-based temperature control

https://www.nventthermal.com/Images/Raychem-DS-H57419-FrostexPipeFreezeProtection-EN_tcm432-26143.pdf


21. Occupant Sensor Controls [C405.2.1]

22.Time-switch Controls [C405.2.2]

23.Daylight-responsive Controls [C405.2.3]

24.Specific Application Controls [C405.2.4]

25.Exterior Lighting Controls [C405.2.6]

26.Lighting Power Allowances [C405.3, C405.4]

27.Functional Testing of Lighting Controls [C408.3]

28.Reduced Lighting Power [C406.3]

29.Enhanced Digital Lighting Control [C406.4]

30.Luminaire Level Lighting Controls [C405.2]

Top 40 Requirements: 2018 IECC Commercial Lighting



#21. C405.2.1 
Occupant Sensor 

Control



Occupant sensing, time-switch, or both

Automatic Shut-off is Required in Nearly Every Space



1. Classrooms/lecture/training rooms

2. Conference/meeting/multi-purpose rooms

3. Copy/print rooms

4. Lounges/breakrooms

5. Enclosed offices

6. Open plan office areas

7. Restrooms

8. Storage rooms

9. Locker rooms

10.Other spaces 300 sf or less enclose by floor-to-ceiling height partitions

11.Warehouse storage areas

C405.2.1 Occupant Sensor Controls are Required at



ÅMust reduce lighting power by at least 50% when unoccupied. 

ÅControls must cover aisleways and open areas. 

ÅControl for each aisleway shall be independent and shall not 
control beyond the aisleway.

C405.2.1.2 Occupant Sensor Control Function in Warehouse

Image from http://luxreview.com



1. Zones limited to 600 sf

2. Must reduce lighting power by at least 80% in a reasonably uniform 
pattern within 20 minutes after no occupancy

3. Turn off general lights in all zones within 20 minutes of occupants leaving

4. Daylight responsive controls may activate fixtures only if occupants 
present

C405.2.1.3 Occupant Sensor Control Function in Open Plan 
Office (Ó 300 sf)

Image from https://www.focalpointlights.com


