Michigan Energy Code Compliance Aid:

Residential Compliance Paths

The residential provisions of the Michigan Energy Code (MEC) regulate
the minimum energy conservation requirements for detached one-
and two-family dwellings, attached single-family dwellings, and Group
R-2, R-3, or R-4 buildings that are three (3) stories or less in height.

Although the MEC standardizes building energy efficiency, it does
offer flexibility in the path one may take to achieve compliance. For
residential projects, three general paths exist: Prescriptive, Simulated
Performance, and Energy Rating Index. For Michigan, the 2021 IECC
essentially offers these same paths; however, the name Simulated
Performance has been changed to Total Building Performance. Each
path offers a cost-effective way to meet the code requirements. The
path chosen for a given project is at the discretion of the design-build
team for buildings built on speculation or the discretion of the owner
and builder for custom-built projects. Key requirements of the three
paths are listed in Table 1 below.

Table 1. Key Requirements of the Three Compliance Paths

Prescriptive

Simulated or Total

Building Performance

This compliance aid summarizes residential
compliance path options of the 2015 Michigan
Energy Code (MEC) based on the 2015 IECC.
It also compares them to the requirements
found in the 2021 IECC, on which the next
iteration of the MEC may be based. It is
intended to help readers understand and
meet the current code requirements; and to
help forward-thinking readers reduce energy
costs by voluntarily adopting forthcoming
construction standards in advance of their
being required by code.

This compliance aid does not explain the MEC
in its entirety. Readers are referred to the
current MEC and foundational documents for
complete details.

Energy Rating Index

Approach Prescribed Energy Modeling Energy Modeling
Primary Code Sections R401 - R404 R405 R406

. « Envelope * SWH ¢ HVAC * Envelope  » Power
Primary Systems e Controls * Power « Envelope e Controls e Lighting
L «HVAC  »Lighting * SWH T FL,?l:‘g”drV

Primary Metric R-value or UA

Basis of Comparison Prescriptive Criteria

1. Thermal envelope energy efficiency

> 2009 IECC values; and

2. Thermal envelope SHGC values

<2009 IECC values; and

New Construction 3. Either:

Meet Prescriptive

Estimated Annual Energy Cost

Standard reference is a geometric twin
that complies with Table R405.4.2(1)

Index Target Rating

Standard reference is a geometric
twin that complies with 2006 IECC

1. Max ERI of the designed and as-built
dwelling unit must be < Target ratings of:
Climate Zone 5a: 55
Climate Zone 6a: 54
Climate Zone 7: 53

Performance Criteria Requirements

. . G e Air Barrier Leakage
Field Testing Required « Duct Leakage

Primary Assessment Tool Prescriptive Criteria

NEW for the 2021 IECC

Additional Efficiency
Package Requirement
Sections R401.2.5 and
R408

Install any one (1)
measure from the list

a) estimated Annual Energy Cost (AEC) <
the AEC of the standard reference design;
or b) estimated annual energy use (AEU),
in Btu or Btu/ft?, < the AEU of the standard
reference design

e Air Barrier Leakage
¢ Duct Leakage

Any RESNET 301 Compliant Software

Either:

a) Install any one (1) measure from the
list but take no energy credit for it; or
b) The proposed design must have an
AEC or AEU that is 5% better than the
standard reference design

2. (For 2021 IECC only) Either:

a) UArroposeD < 1.15 UAPRESCRIPTIVE;

or b) i. Thermal envelope energy effi-
ciency > 2009 IECC values; and ii Thermal
envelope SHGC values < 2009 IECC values

e Air Barrier Leakage
¢ Duct Leakage

Any RESNET 301 Compliant Software

ERIproposep < 95% ERImarcer
Essentially, the Max ERI of the de-
signed and as-built dwelling unit are
reduced to:
Climate Zone 5a: 0.95 x 55 = 52
Climate Zone 6a: 0.95 x 54 = 51
Climate Zone 7: 0.95 x 53 = 50

Data adapted from the 2015 MEC and 2021 IECC. Exceptions may apply. See source documents for complete details.
1. With building performance and ERI paths, testing is necessary to obtain data required for software program inputs.



Prescriptive Path

This path provides a set of prescribed materials, features, and
installation techniques that must be met in order to achieve
compliance. Some provisions are mandatory, others are
more flexible. The path is designed so that all the prescriptive
provisions work together to result in a finished project that
meets the energy efficiency requirements of the MEC.

A major provision of the prescriptive path is the set of required
minimum thermal resistances (R-values), and maximum
thermal conductances (U-factors), of the components that
make up the building thermal envelope. R-values tend to get
progressively higher and U-factors tend to get progressively
lower with each code update in order to continually improve
the energy efficiency of Michigan’s housing stock. Values
from the current 2015 MEC and 2021 IECC are shown in
Table 2 below for select building envelope components.

Table 2. Building Envelope Insulation and Fenestration
Requirements

Fenestration o Basement
Climate
Zone

| Max U-Factor | Min R-Value' | Min R-Value

2015 2021 2015 | 2021 2015 2021
MEC IECC MEC IECC MEC? IECC3
a)15ci

b) 19
c) 13 +5ci

5A 0.320 0.300 38 60 10/13

a)15ci
b) 19
c) 13 +5ci

6A 0.320 0.300 49 60 15/19

a)15ci
b) 19
c) 13 +5ci

7 0.320 0.300 49 60 15/19

1. Lower R-values are allowable when the full depth of uncompressed
insulation extends over the wall plate at the eaves.

2. “15/19” means minimum R-15 continuous insulation or R-19 cavity
insulation at the interior. 15/19 may also be met with R-13 cavity insulation
+ R-5 continuous insulation.

3. “20 + 5 ci” means R-20 cavity insulation + R-5 contunuous insulation.
Second value applies when more than half the insulation is on the interior
of the mass wall.

Data adapted from the 2015 MEC and 2021 IECC. Exceptions may apply. See
source documents for complete details.

Although the prescriptive path has threshold performance
values for building envelope components, it still offers options
for meeting the building envelope thermal criteria.

These are:
¢ Using materials labeled by the manufacturer with R-values
equal to or greater than the listed values. Note: R-values
pertain only to the uniform material of concern.

e Using factory-built or field fabricated assemblies
that achieve U-factors less than or equal to the listed
values. Note: unlike material R-values, assembly
U-factors also account for adjacent components
such as air films, air gaps, exterior siding, or interior
gypsum.

e Using the area-weighted factor, UA, for the entire
thermal envelope. The total UA is equal to the sum
of the component U-factors multiplied by their
respective areas:

UATUTAL - U]_Al + U2A2 + U3A3 T

If the UAToTaAL, PrOPOSED is equal to or less than the
UAToTAL, PRESCRIPTIVE, then the proposed building envelope
meets the intent of the code and is deemed to be in
compliance. This approach allows for tradeoffs between
lesser performing and higher performing envelope
assemblies. Forexample, if decorative windows are desired
but not as efficient as code compliant windows, they can
still be used if walls or ceilings (roofs) that perform better-
than-code are also used. The higher performing walls or
ceiling would compensate for the window’s losses.

In addition to the building envelope, the prescriptive
path includes criteria for the use of programmable
thermostats and other controls, duct sealing and testing,
and ventilation rates, as well as the sizing and efficiency of
equipment for mechanical and lighting systems.

Simulated Performance or Total
Building Performance Path

The Simulated Performance Path uses computer-
based energy modeling to estimate the annual energy
performance of the proposed residential building and
compares it to the estimated annual performance of
a standard reference building. The proposed building
represents the building to be built with all of its desired
materials, features, and capabilities. The standard
reference building is a geometric twin meeting the criteria
specified in Table R405.4.2(1) of both the 2015 MEC and
the 2021 IECC.

Most of the specifications for the standard reference
building are the same in the 2015 MEC and the 2021 IECC,
however, a few incremental updates have been made.
For example, the air leakage rate used for the standard
reference design is 4 ACH50 in the MEC. This value may
change to 3 ACH50 with the adoption of the 2021 IECC.
Another advancement has to do with modeling. The
current MEC models reference design duct as being
located in unconditioned attics. Inthe 2021 IECC, however,
it is located where the proposed duct is located.



Toachieve compliance underthis path, the proposed thermal
envelope must perform better than an envelope meeting
the minimum requirements of the MEC. Additionally, either
the estimated annual energy cost ($) or the annual source
energy use (Btu or Btu/ft?) of the proposed design must be
no greater than that of the standard reference building.
Although site energy is more easily measured, source
energy is used because it accounts for losses associated
with transporting and distributing energy from the utility
to the customer as well as losses in converting fuels such as
natural gas and coal to electricity. For an “apples-to-apples”
comparison, all energies are converted to their equivalent
heat content, expressed in units of Btu.

Energy Rating Index Path

Similar to the total building performance path, the
Energy Rating Index Path also uses energy modeling to
evaluate energy performance. As with the total building
performance, reference homes are geometric twins of the
proposed homes. However, in both the 2015 MEC and the

2021 IECC, the envelope of
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Unlike the total building
performance path, which only
considers the building systems
that impact thermal energy
use, the ERI Path considers all
the home’s loads, including
appliances and lighting.
Overall, the reference home
generally has the energy
performance characteristics
of a home complying with the
2006 IECC.

The energy performance of the reference home is assigned
an energy index of 100. The energy performance of a
home using zero net purchased energy is assigned an index
value of 0. Every integer above or below 100 represents
a 1% increase or decrease in energy use compared to the
reference home.

The goal is to have as low an index as possible. The maximum
allowable ERI for code compliance is based on Climate Zone.
In Michigan, the allowable index ranges from 53 in the upper
peninsula to 55 in the southern part of the state. The values
listed in the 2021 IECC are the same as the values in the
current 2015 MEC.

Additional Efficiency Package
Options in the 2021 IECC

Regardless of the compliance path chosen, the 2021
IECC requires an additional 5% improvement in energy
performance. If using the Prescriptive Path, this can be
achieved by employing of one of the following options:

Option A: Enhanced Building Thermal Envelope

Limiting the building UA to no more than 95% of the
maximum allowable prescriptive UA

Option B: More Efficient HVAC System

Air Source Heat Pump:
Ground Source Heat Pump:

Equipment Minimum Efficiency
Furnace: 95 AFUE
Air Conditioner: 16 SEER

10 HSPF/16 SEER
3.5CopP

Option C: More Efficient SWH System

Energy Source Minimum Efficiency

Fossil Fuel: 0.82 EF
Electricity: 2.0 EF
Solar Fraction: 0.40 SF

Option D: More Efficient Duct Thermal
Distribution System

Options

a) All ducts and AHUs located within the thermal envelope
b) Entire ductless distribution system located within the
thermal envelope

c) Entire hydronic thermal distribution system located
within the thermal envelope

d) Entire duct distribution system located with the
conditioned space

Option E: Improved Air Sealing and
Ventilation Systems

1. Maximum measured air leakage rate is 3 ACH50; and
2. System to include either:
a) ERV with a minimum energy performance of:
75% SRE, 50% LRMT & 1.1 cfm/Watt; or
b) HRV with a minimum energy performance of:
75% SRE & 1.1 cfm/Watt

Data adapted from the 2015 MEC and 2021 IECC. Exceptions may apply.
See source documents for complete details.

If using the Performance or ERI Paths, the 5% boost in
energy performance can be achieved by simply reducing
the annual energy cost energy usage or ERI by 5%.



Documentation

Proper, accurate, and complete documentation is
essential for every construction project. It is the first step
in demonstrating compliance. Construction documents,
including drawings, written specifications, and permit

applications are used to:

e Assure building owners of what they are getting, and

how to operate and maintain it

compliance

e Ensure that the builder knows exactly what to build,
how to build it, and how it is intended to function
e Direct the code official in what to inspect and verify for

The minimum requirements for documentation for each of

the paths are shown in the checklists below.

Required Compliance Documents Checklist

Information
Required on
Documents

J Insulation R-values

J/ Fenestration U-factors

J/ Fenestration SHGCs

J Area Weighted U-factor (UA)
and SHGC calculations

J Mechanical System Design
Criteria

J Types and efficiencies of HVAC
Equipment

J Types and efficiencies of SWH
Equipment

J Economizer Description

J Equipment & System Controls

J Fan Motor Horsepower &
Controls

J Duct Sealing

J Duct & Pipe Insulation Location

J Lighting Fixture Schedule

J/ Lighting Control Narrative

J Air Sealing Details

Documents for
Prescriptive and
All Other Paths

Certificate located in or on Main
Electrical Panel (2015 MEC) or
Posted in Mechanical Room
(2021 IECC)

J/ Project Location

J Code Edition

J Path Chosen

J ERI Index (if used)

J Component R-values or U-factors
(proposed/final)

J Building and Duct Air Leakage
Test Results (assumed/
measured)

J HVAC Equipment Type and Rated
Efficiencies (proposed/final)

J/ SWH Equipment Type and Rated
Efficiencies (proposed/final)

J For Any On-site Photovoltaic:

e Array capacity
e Inverter Efficiency
e Panel Tilt & Orientation

J Indication of the presence of
gas-fired unvented room heater,
electric furnace, or baseboard
electric equipment

Documents for Total Building

Performance Path

Provided to Code Official for
permitting and certificate of
occupancy

J Output stating compliance with
Section R405.3

J/ Inspection checklist

J Model inputs and results
for Standard Reference and
Proposed Design

J/ Name of person completing the
report

J/ Software name & version

Documents for Energy Rating

Index (ERI) Path

Provided to Code Official for
permitting and certificate of
occupancy

J Output stating compliance with
Sections R406.2, R406.3 & R406.4

J Inspection checklist

J Model inputs and results for ERI
Reference and Proposed Design

J/ Name of person completing the
report

J/ Software name & version
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