SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER

Providing effective enerqgy strategies for buildings and communities




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 University of lllinois,
working in collaboration with 360 Energy Group.

Our goal Reduce the energy footprint of lllinois.




SEDAC is the lllinois Energy
Conservation Code Training Provider

This training program
IS sponsored by
lllinois EPA

Office of Energy




Energy Code Assistance

Technical support
+ 800.214.7954
* energycode@sedac.org

Online resources at
sedac.org/enerqgy-code

Workshops
Webinars

Online on-demand training
modules




lllinois Energy Conservation Code

Anticipated adoption date of 2018 IECC: June 1, 2019

In accordance with the Energy Efficient Building Act, the Capital Development
Board (CDB) is required to review and adopt the most current version of the
International Energy Conservation Code (IECC) within one year of its publication
date. The Code will then become effective in lllinois within 6 months following its
adoption by the CDB.

The CDB, in conjunction with the lllinois Environmental Protection Agency and

the lllinois Energy Conservation Advisory Council, has initiated the cycle for the lllinois Energy Conservation Code to
update from the 2015 [ECC to the 2018 IECC. It is anficipated at this fime that the updated lllincis Energy Conservation Code
based on the 2018 |IECC and lllinois Amendments will be effective on June 1, 2019.

You can access the 2018 IECC here and learn about the 2018 IECC updates in SEDAC's workshops and webinars.

The current lllinois Energy Code is based on the 2015 IECC, with lllinois amendments

The CDB, in conjunction with the Department of Commerce & Economic Opportunity (DCEO), updated the 2012 IECC to
the 2015 IECC, and the 2015 IECC, with lllinois Amendments, became law in the State of lllinois on January 1, 2016.

On July 1, 2017, lllinois Executive Order 17-03 transferred responsibility for the lllinois Energy Conservation Code from the
llinois Department of Commerce and Economic Opportunity to the lllinois Environmental Protection Agency (IEPA).
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Energy Code Training

Energy Code Training

SEDAC is the lllinois Energy Conservation Code training provider

The Smart Energy Design Assistance Center (SEDAC) is providing fraining to increase awareness of the lllinois Energy
Conservation Code and to improve the energy efficiency of new construction and renovation in lllinois. Community code
officials, construction professionals and trades, and design professionals such as architects and engineers are invited to
participate. SEDAC will be offering workshops, webinars, online fraining, resources, and technical support. This program
is funded by the lllinois Environmental Protection Agency (IEPA), in compliance with lllinois law.

Smart Energy Deslgn Assistance Center
9y 19 Department of

University of llinois LANDSCAPE ARCHITECTURE
15t Mary's Road | Champaign, IL 61820

800.214.7954 | info@sedac.org




Access to 2018 IECC, IBC & IMC

Links to: International Building and Mechanical Codes
« 2018 IECC:

« 2018 IBC:

« 2018 IMC:
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What are the different I-Codes?

The International Code Council (ICC) family
of codes covers all aspects of construction
and includes (but is not limited to):

* International Mechanical Code (IMC):
Applies to new and existing buildings:

» Exception: Detached one- and two-family
dwellings and multiple single-family
dwellings (townhouses) not more than
three stories high with separate means of
egress and their accessory structures shall
comply with the International Residential
Code.




IECC Terminology

Prescriptive

« Compliance path using a set of specifications, like a
shopping list, that all must be met individually.

Mandatory
* Provisions required regardless of compliance path

* Note: Unlike simulated performance path, ERI path is not
directly based on the prescriptive requirements of the
current code version




2018 IECC Arrangement
Cchapters | subjets

1-2 Administration and definitions

3 Climate zones and general materials requirements

Energy efficiency requirements

4
5 Existing buildings
6

Referenced standards




2018 IECC Chapter 4 — Commercial Energy Efficiency

Chapter 4

» Section C401 — General

« Section C402 — Building Envelope Requirements
» Section C403 — Building Mechanical Systems

» Section C404 — Service Water Heating

» Section C405 — Electrical Power and Lighting Systems
» Section C406 — Additional Efficiency Package Options
« Section C407 — Total Building Performance

» Section C408 — Maintenance Information and System
Commissioning




IECC Chapter 4 — Commercial Energy Efficiency

*Section C403 -Building Mechanical Systems

« Several changes made to Chapter 4 of the IECC
 Renumbering and title rewording

« Additions
» Changes/modifications of text




C403.2 System Design (Mandatory)

2015 [ECC

» C403.2 Provisions Applicable to all mechanical systems (Mandatory)

Reworded to

2018 IECC
» C403.2 System design (Mandatory)




C403.2 System Design (Mandatory)

2018 IECC
*C403.2 System design (Mandatory)

*C403.2.1 Zone isolation required (Mandatory)
* Was formerly C403.2.4.4 in 2015 I[ECC
 Text has remained the same

*C403.2.2 Ventilation (Mandatory)
* Was formerly C403.2.6 in 2015 I[ECC
* Text has remained the same




C403.3 Changed from 2015 to 2018

«2015 IECC C403.3 Economizers (Prescriptive)

«2018 IECC C403.3 Heating and cooling equipment
efficiencies (Mandatory). Heating and cooling
equipment installed in mechanical systems shall be
sized in accordance with Sections C403.3.1 and
shall be not less efficient in the use of energy than
as specified in Section 403.3.2.

«2018 IECC C403.5 Economizers (Prescriptive)




2018 IECC C403.3.1 Equipment sizing (Mandatory)

 Old wording

* The output capacity of heating and cooling
equipment shall not be greater than the loads
calculated in accordance with Section 403.2.1. ....

* New wording

* 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. .....




2018 IECC C403.3.2 HVAC equipment performance
requirements (Mandator

* New wording simplifies wording from 2015 I[ECC
C403.2.3 and note that 2015 IECC C403.2.3 is how
C403.3.2 in 2018 IECC.

* New wording

* Equipment shall meet the minimum efficiency
requirements of Tables C403.3.2(1) through
C403.3.2(9) when tested and rated in accordance
with the

S



2018 IMC

» Chapter 3 — General Regulations

» Chapter 4 — Ventilation

» Chapter 5 — Exhaust Systems

» Chapter 6 — Duct Systems

» Chapter 7 — Combustion Air

» Chapter 8 — Chimneys and Vents

» Chapter 9 — Specific Appliances, Fireplaces and Solid Fuel-Burning Equipment
» Chapter 10 — Boilers, Water Heaters and Pressure Vessels
» Chapter 11 — Refrigeration

» Chapter 12 — Hydronic Piping

« Chapter 13 — Fuel Qil Piping and Storage

» Chapter 14 — Solar Thermal Systems




IMC 301.2 — Energy Utilization

HVAC of all structures  Proper sizing of equipment is critical to this.
shall be designed and

installed for efficient

utilization of energy in

accordance with the

IECC




IMC 303.3 — Prohibited Locations

Fuel-fired appliances
shall not be located in,
or obtain combustion air
from, any of the
following rooms or
spaces: Sleeping rooms,
bathrooms, toilet rooms,
storage closets, and
surgical rooms

Exception: Does not
apply to the following
appliances: Direct Vent,
solid fuel, or in
dedicated enclosure in
accordance with chapter
7 ... with approved self-
closing device




IMC 312.1 — Heating and Cooling Load Calc

Heating and cooling system design
loads... shall be determined in
accordance with procedures described in
ASHRAE Standard 183, or by an
approved equivalent ... using the design
parameters specified in Chapter 3 of the
IECC

AMSI/ASHRAE/ACCA Standard 183-2007

ASHRAE/ACCA STANDARD

Peak Cooling and
Heating Load
Calculations in Buildings
Except Low-Rise
Residential Buildings
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IMC 401.2 — Ventilation Required

Every occupied space shall be ventilated
by natural means per Section 402 or by
mechanical means per Section 403.

Where infiltration rate in a dwelling unit is
less than 5 ACH... dwelling unit shall be
ventilated by mechanical means...

Note R402.4.1.2 ACH requirements
between 3 and 5 based on climate zone.




IMC 403.3.2 — Group R-2, R-3 and R-4
nancies, three stories and less

Two new addition in 2018 IMC

1. IMC 403.3.2.4 — System Controls. Where provided within a dwelling unit,
controls for outdoor air ventilation systems shall include text or a symbol
indicating the system'’s function.

This section requires labeling of controls, with text or a symbol indicating
the system’s function, for whole-house (dwelling) ventilation systems. With
the proper labeling, occupants are less likely to turn these systems off,
thereby increasing the rate of accumulation of harmful indoor pollutants
without their knowledge.

2. IMC 403.3.2.5 — Ventilation equipment. Exhaust equipment serving single
dwelling units shall be listed and labeled to provide the minimum
required air flow in accordance with ANSI/AMCA 210-ANSI/ASHRAE 51.

This section simply requires fans to be tested, listed and labeled to verify
their performance in a laboratory setting, and does not require any field
testing of installed fans. Requiring such fans to be tested, listed and labeled
in accordance with a standard will ensure that the fans will deliver the
performance expected.




IMC 403.3.2.4 — System Controls

Ventilation
System Fan
Control




2018 IBC 406.6 Enclosed parking garages

An exception has been introduced exempting enclosed parking garages
accessory to one- and two-family dwellings from any ventilation and
exhaust requirements.

* 406.6.2 Ventilation: A mechanical ventilation system and exhaust system shall
be provided in accordance with Chapters 4 and 5 of the International Mechanical
Code

» Exception: Mechanical ventilation shall not be required for enclosed parking
garages that are accessory to one- and two-family dwellings.




IMC 404.1 Enclosed parking garages

e Sections 404.1 and 404.2 of the 2015 IMC have been
consolidated into 404.1 in the 2018 IMC.

* They have been combined to eliminate confusion that
caused misinterpretations regarding intermittent operation.
No technical changes were made, rather the text was
rewritten to make it clear that a garage exhaust system can
never shut off completely. The exhaust is either full-on (at an
airflow rate of not less than 0.75 cfm per square foot of floor
area served) all of the time, or it is allowed to be cycled
between full-on and minimum-on (at an air flow rate of not
less than 0.05 cfm per square foot of floor area served) by
use of CO and NOZ2 detectors.




2018 IMC 502.4 Stationary battery storage
systems

Several changes from 2015 IMC

* 1. Exception for reduced ventilation for lithium batteries has
been eliminated

« 2. Title and text of 502.4.1 has changed from Hydrogen
limits in rooms to Flammability limit in rooms

3. 502.4.2 Ventilation rate in rooms has been expanded to

require not less than 150 cfm.




2018 IMC 502.5 Ventilation of battery systems in
cabinets

Several changes from 2015 IMC

 Former title was Valve-regulated lead-acid batteries in
cabinets

* The three subsections beneath Valve-regulated lead-acid
batteries in cabinets have been eliminated and this section
now just references 502.4




2018 IMC 502.16 Repair garages for vehicles
fueled by lighter than air fuels

Several changes from 2015 IMC

» Title and text of 502.16 has changed from Repair garages
for natural gas and hydrogen fueled vehicles to Repair
garages for vehicles fueled by lighter than air fuels

 Text and exceptions have also changed




2018 IMC Section 504 Clothes Dryer Exhaust

 New addition in 2018 IMC

- 504.4.1 Exhaust termination outlet and passageway size. The passageway of
dryer exhaust duct terminals shall be undiminished in size and shall provide an
open area of not less than 12.5 square inches (8065 mm2).

This new code text specifies a minimum terminal opening area. The minimum
opening area of 12.5 square inches is equivalent to the area of a 4-inch round
duct. Nothing in the code requires a reduction in the allowable length of the
duct based on the resistance of the exhaust terminal; therefore, it was
determined to be necessary to specify a minimum size terminal opening to
account for the flow resistance offered by the terminal.

Testing of common roof vent caps disclosed that back pressures provided by
some were equal to what three or more elbows would provide.




2018 IMC Section 505 Domestic Cooking Exhaust
Equipment

 This section has been renumbered and additional compliance with UL and ANSI
standards have been incorporated into the code.

« The following is new to the 2018 IMC:
» 505.2 Domestic cooking exhaust

Where domestic cooking exhaust equipment is provided, it shall comply with the
following as applicable:

1. The fan for overhead range hoods and downdraft exhaust equipment not integral
with the cooking appliance shall be listed and labeled in accordance with UL 507

. Overhead range hoods and downdraft exhaust equipment with integral fans shall
comply with UL 507

. Domestic cooking appliances with integral downdraft exhaust equipment shall be
listed and labeled in accordance with UL 858 or ANSI Z21.1

. Microwave ovens with integral exhaust for installation over the cooking surface
shall be listed and labeled in accordance with UL 923




IMC 514.1 — Energy Recovery Ventilation Systems

Where required for purposes of
energy conservation, ERV
systems shall comply with the
IECC.

2015 IECC C403.2.7 Energy
recovery ventilation systems has
been changed to C403.7.4 in the
2018 IECC.




IECC 2018 C403.7.4 Energy recovery ventilation
systems (Mandator

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

TABELE C403.7.4(1)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating less than 8,000 hours per year)

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE

240% and < | 250%and< | 260%and <
50% &0% T0%

CLIMATE ZONE 2 10% and < 20% 2 20% and < 30% 2 30% and < 40%

DESIGN SUPPLY FAN AIRFLOW RATE (cfm)

3B, 3C, 4B, 4C, 5B NR NR NR NR NR MR
1B, 2B, 5C NR NR NR NR = 26,000 212,000

6B = 28,000 = 26,5000 211,000 = 4,500 23,500

1A, 2A, 3A, 4A,
SA, BA
7.8 = 4,500 = 4,000 22,500 > 140 =120

= 26,000 = 16,000 2 5,500 23,500 22,000

For Sl 1 cfm=0.471% Lis.

NR = Not Required.




IECC 2018 C403.7.4 Energy recovery ventilation
systems (Mandator

Table C403.7.4(1) on prior page is for ventilation systems operating less than
8,000 hours per year. Table C403.7.4(2) is for ventilation systems operating

not less than 8,000 hours per year.
Note, there are slight changes to both tables from 2015 IECC to 2018 IECC

TABLE C403.7.4(2)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating not less than 8,000 hours per year)

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE

CLIMATE ZONE

2 30% and
< 40%

2 40% and
< 50%

2 50% and
< B0%

2 60% and
< 70%

Design Supply Fan Airflow Rate (cfm)

3c

NR

NR

NR

1B. 2B, 3B, 4C, 5C

=9.000

= 5,000

= 4,000

1A, 2A, 3A, 4B, 5B

=1,000

=140

47 5A, BA BB, 7, 8

=100

=70

For Sl 1 cfm=0.4715 Lis.

NR = Not Required.




IMC 603.8.2 — Underground Duct Sealing

Ducts shall be sealed,
secured and tested prior
to concrete encasement
or direct burial. Ducts
shall be leak tested as
required by Section C403
of the IECC.




IMC 604.1 — Duct Insulation

Duct insulation shall
conform to the
requirements of
Sections 604.2 through
604.13 and the IECC




2018 IMC Section 1006 Safety and pressure relief
valves and controls

* Changes to 2018 IMC 1006.6 Safety and relief valve discharge

Safety and relief valve discharge pipes shall be ri%d pipe that is approved for the temperature of the
system. High pressure steam safety valves shall be vented to the outside of the structure. The discharge
piping serving pressure relief valves, temperature relief valves and combinations of such valves shall:

1. Not be directly connected to the drainage system
2. Discharge through an air break located in the same room as the appliance

g. N?(t be smaller than the diameter of the outlet of the valve served and shall discharge full size the air
rea

4. Serve a single relief device and shall not connect to piping serving any other relief device or equipment

5. %ischarge to the floor, to the pan serving the boiler or storage tank, to a waste receptor or to the
outdoors

6. Discharge in a manner that does not cause personal injury or structural damage

7. Discharge to a termination point that is readily observable by the building occupants
8. Not be trapped

9. To be installed so as to flow by gravity

10. Not terminate more than 6 inches (152 mm) above the floor or waste receptor

11. Not have a threaded connection at the end of such piping

12. Not have valves or tee fittings

13. Be constructed of those materials listed in Section 605.4 of the International Plumbing Code or
materials tested, rated and approved for such use in accordance with ASTM A112.4.1




IMC 1204.2 — Pipe Insulation Thickness

Hydronic piping shall 2018 IECC Table C403.11.3
be insulated to the Fluid Temp Nominal Pipe Size (inches)

thickness required by
the IECC

>350

251-350

201-250

141-200

105-140

40-60

<40




IMC 1209.5 — Thermal Barrier Required

Insulation R-values for
slab-on-grade and
suspended floor
insulation shall be in
accordance with the
IECC




2018 Chapter 14 Solar Thermal Systems

 The 2018 IMC Section 1402 has been expanded substantially
» Old heading - 2015 IMC 1402 Installation
* New heading- 2018 IMC 1402 Design and Installation

» The changes are so extensive that they are beyond the scope of this
presentation. The changes do not impact energy implications of these systems,
rather they address the design and installation of these systems.




IMC 1402.8.3.1 — Solar Thermal Piping Ins.

Piping shall be insulated in accordance with the requirements of the IECC.
Exterior insulation shall be protected from degradation. The entire solar loop
shall be insulated.




Questions?

energycode@sedac.org
800-214-7954
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