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Learning Objectives

Understand the changes in the updated lllinois Energy
Conservation Code (2018 IECC to 2021 IECC)

ldentify the 10 most important lllinois Energy Conservation Code
lighting compliance updates

Understand how to comply with the updated lllinois Energy
Conservation Code for commercial lighting design

ldentify any proposed lllinois Amendments and their impact on the
2021 IECC Lighting provisions
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Who We Are

We assist buildings and communities in achieving energy efficiency,
saving money, and becoming more sustainable.

We are an applied research program at the University of lllinois.

Our mission: Reduce the energy footprint of Illinois and beyond.
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What We Do

We help facilities become more energy efficient.
We educate.
We research.

We advocate for a greener future.




SEDAC is the lllinois Energy
Conservation Code Training Provider
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This training program is sponsored by lllinois State Energy Office
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Energy Code Training Program

Technical support

energycode@illinois.edu
800.214.7954

Online resources at
smartenergy.illinois.edu/energy-code

Workshops
Webinars

Online on-demand training modules




lllinois Energy Conservation Code
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'llaniS Energy Conservation COde Home » Energy Code Training » Ilinois Energy Conservation Code

Click here for the 2022 Chicago Energy Transformation Code.

Updated Illinois Energy Conservation Code (2021 IECC with IL '
Amendments) is expected to be effective in 2023

The updated Ilinois Energy Conservation Code, based on the 2021 IECC with Illinois Amendments, is expected

to become effective in 2023 (tentative). e ST

The separate documents can be accessed here:

e 2021 |ECC

¢ |llinois Amendments are not yet available

A consolidated 2021 IECC with IL Amendments book will be available from ICC in mid-2023.

SEDAC is in the process of coordinating with the International Code Council (ICC) to publish a printed and online
version of the Illinois Energy Conservation Code Book (Code Book), which incorporates Illinois Amendments into

the 2021 IECC. In the past, to fully understand the Illinois Energy Conservation Code, stakeholders needed to

A
Ly

refer to two separate documents — [ECC and Illinois Amendments. The newly published Code Book will make

the Illinois Energy Conservation Code more accessible and easier to comply with. Architects, engineers,

contractors, code officials and other related building professionals throughout ILlinois will benefit from this

resource. This effort is funded by the Illinois EPA Office of Energy.



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

TRAINING & SUPPORT SERVICES
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ILllinois Energy Conservation Code
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Frequently asked questions Checklists

Chicago Energy Transformation Code

"Thank you. This is a gold mine

of energy code info."
Robert, Mechanical Engineer

(%

Technical support

"This was probably one of the most
successful seminars we've had. | got

a lot of good feedback from it."
Harold, Plumbing Inspector

o

Illinois Stretch Code

1

Energy code smart tips

"Thank you! That's the most clear
explanation I've gotten on this topic.

It's greatly appreciated!”
Brett, Energy Modeler
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Access to 2021 IECC,

https://codes.iccsafe.org/content/IECC2021P2

DNl DIGITAL
[ CODES

al Codes

All Codes

Legend Information

2021 International
(IECC)

Add to Favorites

CODE SECTIONS MY NO

2021 INTERNATIONAL ENERGY
CONSERVATION CODE (IECC)

COPYRIGHT

PREFACE The 2021 |IECC® addresses energy efficiency on several

TR (S (5T 21D BT B resources and the impact of energy usage on the environr

THE 2021 IECC

ABBREVIATIONS AND NOTATIONS
Related Titles

IECC—COMMERCIAL PROVISIONS

CHAPTER 1 [CE] SCOPE AND
ADMINISTRATION

2021 Complete Revision History to
the 2021 I-Codes - |IECC:
Successful Changes and Public
Comments

= 20z

» CHAPTER 2 [CE] DEFINITIONS

CHAPTER 3 [CE] GENERAL
REQUIREMENTS

'

2021 Significant Changes to the
International Energy Conservation
Code

CHAPTER 4 [CE] COMMERCIAL
ENERGY EFFICIENCY

IL Amendments & Chicago Energy Code

Web Address To Be Determined

CHAPTER 1 [CE]
SCOPE AND ADMINSTRATION

SECTION C101
SCOPE AND GENERAL REQUIREMENTS

C101.1 Title. This code shall be known as the
. o CdenE IAMHS
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Lllinois Energy Conservation Code or "this Code”
and shall mean:

With respect to the State facilities covered by
71 11l Adm. Code 600.Subpart B:

This Part. all additional requirements
mncorporated within Subpart B (includin

the 2018 International Energy Conservation
Code, including all published errata but
excluding  published supplements that
encompass ASHRAE 90.1-2016), and any
statutorily authorized adaptations to the
incorporated standards adopted by CDB
are_effective July 1. 2019,

With respect to the prvately funded
commercial facilities covered by 71 Ill. Adm.
Code 600.Subpart C:

This Part. all additional requirements
mcorporated within Subpart C (including
the 2018 International Enersy Conservation
Code, including all published errata and
excluding  published supplements that
encompass ASHRAE 90.1-2016), and any
statutorily authorized adaptations to the

incorporated standards adopted by CDB.
are_effective July 1. 2019.

C101.1.2 Adoption. The Board shall adopt

https://codes.iccsafe.org/codes/illinois/Chicago

C101.1.3 Adaptation. The Board may appropriately
adapt the International Energy Conservation Code to
apply to the particular economy, population,

distribution, geography and climate of the Sate and
construction within the State, consistent with the

public policy objectives of the EEB Act.

C101.5 Compliance. Residential buildinas shall

Commercial buildings shall meet the provisions of
Eccc wal—Provisiens—the [llinois Energy

Conservation Code covered by 71 [ll. Adm. Code
600.Subpart C.  The local authority having

jurisdiction (AHJ) shall establish its own procedures

for enforcement of the Illinois Energy Conservation

Code. Minimum compliance shall be demonstrated by
submission of:

I. Compliance forms published in the ASHRAE
90.1 User's Manual: or

2. Compliance Certificates generated by the U.S.
Department of Energy's COMcheck™ Code
compliance tool: or

3. Other comparable compliance materials that
meet or exceed, as determined by the AHJ, the
compliance forms published in the ASHRAE
90.1 User's Manual or the U.S. Department of
Energy's COMcheck™ Code compliance tool: or

4.  The seal of the architect/engineer as required by
Section 14 of the Illinois Architectural Practice
Act [225 TLCS 305]. Section 12 of the Structural
Engineering Licensing Act [225 ILCS 340] and
Section 14 of the Illinois Professional

Engineering Practice Act [225 IL.CS 325].

ARTICLE XIIl.
CHICAGO ENERGY CONSERVATION CODE

SECTION 1. The Municipal Code of Chicago is hereby amended by inserting a new Title

14N, as follows:

TITLE14N ENERGY CONSERVATION CODE

PART | - COMMERCIAL PROVISIONS

CHAPTER 14N-C1 SCOPE AND PURPOSE

14N-C1-C001 Adoption of the commercial provisions of the International Energy
Conservation Code by reference.

The commercial provisions of the International Energy Conservation Code, 2018 edition, second
printing, and all erratum thereto identified by the publisher (hereinafter referred to as “IECC-
CE"), except Appendix CA, are adopted by reference and shall be considered part of the
requirements of this title except as modified by the specific provisions of this title.

If a conflict exists between a provision modified by this title and a provision adopted without
meodification, the modified provision shall control.

14N-C1-C002 Citations.

Provisions of IECC-CE which are incorperated into this title by reference may be cited as

follows:

14N-C[IECC-CE chapter number]-[IECC-CE section number]

14N-C1-C003 Global modifications.

The following modifications shall apply to each provision of IECC-CE incorperated into this title:

1.
2.
3.

Replace each occurrence of “International Codes” with “Chicago Construction Codes.”
Replace each occurrence of “International Building Code” with “Chicago Building Code."

Replace each occurrence of “ASME A17.1" or “ASME A17.1/CSA B44" with “the
Chicago Conveyance Device Code.”

Replace each occurrence of “NFPA 70" with “the Chicago Electrical Code.”
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https://codes.iccsafe.org/content/IECC2021P2
https://codes.iccsafe.org/codes/illinois/chicago

SEDAC Top 40 & Other Workshops

Top 40 Requirements You Should Know: 2021 IECC
* Jun 13, 2023 — DuPage County Auditorium

Other workshops

* Importance of Mechanical Insulation: Safety & Efficiency — Archived

Registration: https://smartenergy.illinois.edu/events
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SEDAC Top 10 Series Webinars

Top 10 Requirements You Should Know: 2021 IECC
« Residential: Archived

« Commercial Envelope: Archived
« Commercial Lighting: Today
« Commercial HVAC: Mar 22, 2023

Registration: https://smartenergy.illinois.edu/events
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Top 10 Requirements: 2021 IECC Commercial Lighting
Dwelling Unit Efficacy [C405.1.1]

Occupant Sensor Controls [C405.2.1] ( o /3 |
Light Reduction Controls [C405.2.3] | Wl"/ ‘N v
Daylight-responsive Controls [C405.2.4] g |
Exterior Lighting Controls [C405.2.7] % é
Parking Garage Lighting Controls [C405.2.8]

Lighting Power Allowances [C405.3 & C405.4]
Lighting for Plant Growth [C405.4]

© o N o g &~ W D =

Automatic Receptacle Control[405.11]
10. Energy Monitoring [C405.12] n SEDAC
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Commercial Lighting
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New
Requirement!

#1. Dwelling Unit

Efficacy [C405.1.1]
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Dwelling Lighting Equipment (Mandatory)

* Not less than 90% of the permanently installed
fixtures shall contain only high-efficacy lamps

 Different from Residential Building Provision!




#2. Occupant

New
Requirement!

More Stringent
Sensor Controls Updates
[ C 4 O 5 . 2 . 1] Clarification
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C405.2.1 Occupant sensing controls are required In

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
/. Restroom
S S \'; \
8. Storage rooms \/
J
9. Locker rooms e

10.Corridors

11.Other spaces 300 sf or less enclose by floor-to-ceiling height partitions
12.Warehouse storage areas 22 SEDAC
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C405.2.1.2 Occupant Sensor Control Function in Warehouse

Must reduce lighting power by at least 50% within 20min of unoccupancy.

Controls must cover aisleways and open areas independently.

Lights not turned off by occupant sensors shall be turned off by time-switch
control complying with Section C405.2.2.1

Manual control must be provided.
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C405.2.1.3 Occupant Sensor Control in Open Plan Office (2 300 sf)

1. Zones limited to 600 sf

2. Automatic full on permitted in occupied zone, with 20% auto-
on permitted in unoccupied control zones or remain off.

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

4. Must reduce lighting power by at least 80% In a reasonably
uniform pattern within 20 mlnutes after unoccupancy In control
zone \ i ) ~
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C405.2.1.4 Occupant Sensor Control Function in Corridors

1. Must reduce lighting power by at least 50% Iin a reasonably uniform pattern
within 20 minutes after no occupancy

Exception for corridors with less than 2 fc on floor at darkest point with all lights on.

Image from https://cltc.ucdavis.edu/adaptive-corridors s E D Ac



C405.2.1.1 Occupant Sensor Control Function in Other Areas

1. Auto-off within 20 minutes of occupants leaving.

2. Manual-on or can be auto-on if not more than 50%
power.

3. Shall incorporate manual control to allow occupants
to turn lights off.

a. Exception: Full auto-on with no manual control
permitted in corridors, rest rooms... and areas
where manual operation would endanger
occupant safety or security.

Image from https://lightingcontrolsassociation.org
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New Exceptions

#3. Light Reduction

Clarifications

Controls [C405.2.3]
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C405.2.3 Light-reduction Controls

1. Manual control to uniformly reduce lighting by at least 50%.
Include an intermediate step between 70% and 30% power
or with continuous dimming control

1. Dim all lamps/luminaires
2. Switching alternate rows or luminaires
3. Switching alternating lamps within luminaires

2. EXxceptions for:

1. Spaces with daylight responsive or special application
controls

2. Manually-controlled spaces with:
1. 1 luminaire rated less than 60 watts
2. Spaces <0.45 watts/SF
3. Or corridors, lobbies, electrical / mechanical rooms

Dimming

e
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Dimmer Switch —*
Alternating Luminaires
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Alternating Lamps
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#4. Daylight- Copancod

Requirements

Fes p ons |Ve Clarifications
Controls [C405.2.4]
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Exception

Connected lighting power < Adjusted lighting power budget

Adjusted lighting power budget
= Normal lighting power budget * (1.0- [0.4* weighted avg of SF in daylit zone])

If below this threshold, no daylight controls required
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C405.2.4 Daylight Controls

Example Office 1:
200,000 sf total area

LPD: 0.79 W/sf
LPA: 158,000 W

LPA adj

= 158,000 W x (1.0 —
x100,000/200,000)

= 158,000 W x 0.8

= 126,400 W

Example Office 2:

200,000 sf total area

LPD: 0.79 W/sf
LPA: 158,000 W

LPA adj

= 158,000 W x (1.0 —
x50,000/200,000)

= 158,000 W x 0.9

= 142,200 W

SMART ENERGY DESIGN ASSISTANCE CENTER



C405.2.4 Daylight Controls

Required in the following spaces:

1. >150 W of general lighting in primary sidelit zone

2. >300 W of general lighting in primary & secondary
sidelit zones

3. >150 W of general lighting In toplit zone

Exceptions:

Health care facilities where patient care is directly provided
Lighting required for specific application control per C405.2.4

Sidelit zones on 1st floor above grade in Group A-2 (assembly uses for
food/drink) and Group M (mercantile) occupancies

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



C405.2.4.1 Daylight Control Functions

Toplit and sidelit separately controlled (150W overlap allowed)

Primary daylit zones controlled independently from secondary zones
Must be able to be calibrated within the space

Calibration mechanism must be readily accessible

Must dim continuously down to at least 15%

Must be able to turn lighting completely off

N o O~ W D=

Cannot brighten lights beyond unoccupied setpoint set by occupant
sensmg controls

8. Sidelit zones of different cardinal directions controlled independently
Exception: < 150 W in each space can be controlled together.
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Visible Transmittance = 0.20 m’xl | b=

C405.2.4.2 Sidelit Zones

Floor area adjacent to vertical fenestration

Area of fenestration = 24 sf
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C405.2.4.3 Toplit Zones

« Floor area underneath a roof fenestration

* No buildings block direct sunlight hitting the fenestration at the peak
solar angle

(VT x area of roof opening) / toplit zone area = 0.008
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C405.2.4.4 Atriums

« Daylight zones established on top floor and atrium floor, but no

Intermediate floors as shown.
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#5. Exterior

Lighting Controls
[C405.2.7]

Minor Changes

Clarification
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C405.2.7 Exterior Lighting Controls

Facade & Landscape

C405.2.7 Exterior Lighting Lighting
Control
' ' ! C405.2.7.1:
Exterior Daylight Shutoff
Lighting
C405.2.7.1 C405.2.7.1 C405.2.7.2:
C405.2 7.2 Decorative Lighting Shutoff
C405.2.7.3 C405.2.7.3:
C405.2.7.4 C405.2.7.4 Lighting Setback
C405.2.7.4:

Time-switch Function
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C405.2.7 Exterior Lighting Controls
« Daylight Shutoff

 Facade and Landscape Lighting

« Automatically shutoff < 1 hr after business closing to < 1 hr
before opening

e Lighting Setback

« Total wattage reduced by = 50% by switching or dimming
during one of the following:

* From not later than midnight to not earlier than 6 am

 From < 1 hour after business closing to < 1 hour before opening
« During any time where activity has not been detected for = 15 min

* Luminaires >78W and 24ft or less above ground

« Time-switch Control 22SEDAC

Same as interior time-switch T



#0. Parking Garage @gz\c/;vuirement!

Lighting Controls
[C405.2.8]
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Parking Garage Lighting Controls

« Daylight responsive controls within 20 feet of perimeter wall
openings of at least 50% wall area

« Occupant sensing reduce at least 30% within 20 minutes of
Inactivity excluding zones provided with less than 1.5 fc on the floor
at the darkest point with all lights on

 Eye adaption zones to be controlled separately, reduce power by
at least 50% sunset to sunrise




#7. Lighting Power More Stringent

Updates

Allowances
[C405.3]
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C405.3.1 Total Connected Interior Lighting Power

Lamp wattage label for line voltage lamps
Ballast/transformer input wattage
LED driver input wattage

Track lighting (connected wattage, transformer wattage, or 8W/ft, whichever is
greater)

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



C405.3.2 Interior Lighting Power Allowance

« Building Area Method

« Space by Space Method w/ additional allowances for special use lighting
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Table C405.3.2 (1) Interior LP Allowances: Bldg Area Method

Bldg Area Type 2018 IECC 2021 IECC %
(W/SF) (W/SF) Improvement
Automotive facility 0.75 -6%
Convention Center 0.76
Courthouse 0.90
Dining: Bar lounge/leisure 0.90
Dining: cafeteria/fast food 0.79
Library 0.78
Dormitory 0.61
Workshop (highest category) 0.90




C405.4.2 Exterior Lighting Power Allowance

Table C405.4.2(1) partial

Exterior Allowance Zonel Zone 2 Zone 3 Zone 4
Base allowance 350 400 500 900 W
Parking/drives 0.03 0.04 0.06 0.08 W / sf
Walkways <10’ wide 0.5 0.5 0.6 0.7 W /If
Walkways, other 0.1 0.1 0.11 0.14 W / sf
Landscaping 0.03 0.04 0.04 0.04 W / sf
Entry canopies 0.2 0.25 0.4 0.4 W/ sf
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#8. Lighting for @ Resrement
®

Plant Growth llinois

Amendment

[C405.4]
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Lighting for Plant Growth

« All permanent installed luminaires shall have photon efficiency of not less than
1.7umol/J per ANSI/ASABE S640 for greenhouses and 2.2 umol/J for all other
Indoor growing spaces

Exceptions for buildings with no more than 40kW of aggregate horticultural
lighting load and Cannabis facilities subject to 410 ILCS 705/10-45
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#9. Automatic

Receptacle Control
[C405.11]

New
Requirement!
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Automatic Receptacle Control

» At least 50% of receptacles in all enclosed offices, conference

rooms, rooms used primarily for print and/or copy functions,

break rooms, classrooms, and individual workstations.

* At least 25% of branch circuit feeders installed for modular
furniture not shown on the construction documents.

Time of day basis, occupant, or control signal based
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#10. Energy

Monitoring
[C405.12]

New
Requirement!
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Monitoring

Measurement devices shall be installed in new
buildings 25,000 FT? or more to monitor the
electrical energy use for:

a. HVAC systems

b. Interior lighting
Exterior lighting

C
d. Receptacle circuits
e. Large process loads
f

Building operations/Misc




Questions?

enerqgycode@illinois.edu
800-214-7954

>




