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Project Objectives 
 

To train building officials, inspectors, home builders, 

subcontractors, suppliers, engineers and architects  in 

the plan review process of the Michigan energy code for 

the purpose of: 

 

1.  Increasing understanding 

2.  Improving compliance 

3.  Reducing administrative time  

4.  Improving customer relationships 
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Presentation Overview 

• Applicability of the MUEC 

• Prescriptive Compliance 

Method 

• Trade-off Compliance 

Method 

• Performance Compliance 

Method 
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State Compliance Evaluation Checklists.  U.S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/arra/compliance_checklists.stm Date visited: 6/28/2011 

http://www.msu.edu/
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Project Objectives 
 

To train building officials, inspectors, home builders, 

subcontractors, suppliers, engineers and architects  in 

the revised Michigan energy code for the purpose of: 

 

1.  Increasing understanding 

2.  Improving compliance 

3.  Reducing administrative time  

4.  Improving customer relationships 

 

Go To:  www.energycodes.gov 
Date visited:  3/14/2011 
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Determine if the project must comply with the 2009 
MUEC requirements.   
 

The following MUST comply: 
• New construction 

• Additions, alterations, renovations, or repairs (new/altered portion only 
with 10 specified exceptions) (Section 101.4.3) 

• Change in occupancy or use that increases fossil fuel or electrical 
energy demand (Section 101.4.4) 

• Change in space conditioning (Section 101.4.5) 

• Residential portions of mixed occupancy buildings (Section 101.4.6) 

 

Applicability (Section 101.4) 
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Determine if the project must comply with the 2009 
MUEC requirements.   
 

The following need not comply: 
• Existing buildings (Section 101.4.1) 

• Historic buildings (Section 101.4.2) 
− Listed in State or National Register of Historic Places 

− Designated historic by local or state jurisdiction 

− Eligible to be listed in State or National Register of Historic Places 

• Low energy buildings (peak design rate less than 3.4 Btu/hr∙ft2 or 1.0 
W/ft2) (Section 101.5.2) 

• Unconditioned buildings (Section 101.5.2) 

Applicability (Section 101.4) 
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Construction documents, special inspection 
programs, structural programs, and other data shall 
be: 
• Submitted in 1 or more sets for permit application 

• Prepared by or under the supervision of a registered design 
professional (when required by 1980 PA 299, MCL 339.101 to 
339.2721) 

 

Building Officials may require additional documents to be 
prepared by a registered design professional. 

Submittal Documents (Section 103.1) 
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Construction documents must: 
• Be drawn to scale 

• Be drawn upon suitable material (Code Official approval needed for 
submittal of electronic drawings) 

• Clearly show the location, nature, and extent of the proposed work 

 

Information on Documents (Section 103.2) 

ANSI/ASHRAE/IESNA Standard 90.1-2007.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Construction documents must detail: 
• Locations and types of insulation materials and R-values 

• Locations and details of fenestration including U-factors and air 
infiltration rates 

• Area weighted U-factors calculations 

• Mechanical system equipment type, size, and efficiency and the 
supporting design criteria 

• Service water heating system equipment type, size, and efficiencies 

• Economizer descriptions 

• Equipment and system controls 

• Fan motor horsepower (hp) and controls 

• Duct location, sealing, and insulation information 

• Pipe insulation and locations 

• Lighting fixture schedule including wattage and control information 

• Air sealing methods 

 

Information on Documents (Section 103.2) 
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Construction documents approved by the Code 
Official shall be stamped “Reviewed for Code 
Compliance”. 
 

One set to be retained by the Code Official, the other 
returned to applicant to be kept at the job site.  This set shall 
be made readily available for inspections. 

Approval of Documents (Section 103.3.1) 
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Determine Applicable Climate Zone 

Figure 301.1a 

Climate Zones 

2009 Michigan Uniform Energy Code Rules - Residential.  Michigan Bureau of Construction Codes. 

http://www.michigan.gov/documents/dleg/dleg_bcc_2007_052lg_muec_residential_337936_7.pdf Date visited: 6/28/2011 
15 
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2009 Michigan Uniform Energy Code Rules - Residential.  Michigan Bureau of Construction Codes. 

http://www.michigan.gov/documents/dleg/dleg_bcc_2007_052lg_muec_residential_337936_7.pdf Date visited: 6/28/2011 

Determine Applicable Climate Zone 
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Identify  the Conditioned Spaces 

 An area or room within a building being heated 

or cooled, containing un-insulated ducts, or 

with a fixed opening directly into an adjacent 

conditioned space. 

 

 

 

Residential Requirements of the 2006 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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These must be met for ALL compliance methods!   
 

These provisions include: 
• General requirements (Section 401) 

• Air leakage (Section 402.4) 

• Maximum fenestration U-factor (Section 402.5) 

• System controls (Section 403.1) 

• Duct sealing (Section 403.2.2) 

• Building cavities as ducts (Section 403.2.3) 

• Mechanical system piping insulation (Section 403.3) 

• Circulating hot water systems (Section 403.4) 

• Mechanical ventilation (Section 403.5) 

• Equipment Sizing (Section 403.6) 

• Systems serving multiple dwelling units (Section 403.7) 

• Snow melt system controls (Section 403.8) 

• Pools (Section 403.9) 

 

Verify that the Mandatory Provisions are Met 

18 



Determine Compliance Method 

Prescriptive Performance Trade-off 

“Prescriptive 

Packages 

Approach” 

“Trade-off 

Approach” 

(UA) 

“Performance 

Approach” 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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“UA” Alternative Simulated 

Performance 

(software) 

Prescriptive         

R-values 

402.1.1 

or 

U-factor Alternative 

402.1.3 

Simulated 

Performance 

Alternative 

405 

Total Building UA  

402.1.4 

Verify Compliance Requirements 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
20 
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Verify that the following provisions are met: 
• General building thermal envelope (Section 402.1) 

• Specific insulation requirements (Section 402.2) 

• Fenestration (Section 402.3) 

• Duct insulation (Section 403.2.1) 

• Lighting equipment (Section 404.1) 

Prescriptive Method 

22 

Residential Requirements of the 2006 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Insulation and fenestration criteria (Section 402.1.1) 
• Meet requirements of Table 402.1.1 for the appropriate 

climate zone 
 

R- value computation (Section 402.1.2) 
• Do not include other building material R-values or air films 

• Layered insulation 
− Add R-values of layers to get the component R-value 

• Blown insulation 
− Use manufacturer’s settled R-value 

 

U-factor alternative (Section 402.1.3) 
• Assembly U-factor not more than that listed in Table 

402.1.3 

General Building Thermal Envelope 

(Section 402.1) 

23 



Insulation and Fenestration Criteria 

(Section 402.1.1) 

From DELEG Construction Code Part 10 Michigan Uniform Energy Code 

2009 Michigan Uniform Energy Code Rules - Residential.  Michigan Bureau of Construction Codes. 

http://www.michigan.gov/documents/dleg/dleg_bcc_2007_052lg_muec_residential_337936_7.pdf Date visited: 6/28/2011 
24 
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U-factor Alternative (Section 402.1.3) 

From DELEG Construction Code Part 10 Michigan Uniform Energy Code 

2009 Michigan Uniform Energy Code Rules - Residential.  Michigan Bureau of Construction Codes. 

http://www.michigan.gov/documents/dleg/dleg_bcc_2007_052lg_muec_residential_337936_7.pdf Date visited: 6/28/2011 
25 
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Ceilings with attic spaces (Section 402.2.1) 
• Allows raised heel/energy truss credit (R-38 instead of 

R-49) if insulation is full height over exterior wall 
(prescriptive only) 

 

Specific Insulation Requirements 

(Section 402.2) 

Insulation at full 
thickness over 

exterior 

walls 

Insulation 

In
s

u
la

ti
o

n
 

Possibility of 
ice dam formations 

Cold corners contribute 
to condensation and 
mold growth in 
some locations 

Insulation 

In
s

u
la

ti
o

n
 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Ceilings without attic spaces (Section 402.2.2) 
• Minimum R-30 (maximum 500 ft2 or 20% of total insulated 

ceiling, whichever is less) 

• Shall not apply to U-factor alternative approach or UA 
alternative 

 

Access hatches and doors (Section 402.2.3) 
• Full ceiling insulation thickness 

• Weather-stripped 
 

Mass walls (Section 402.2.4) 
• Defines mass walls  

• When more than half the insulation is on the interior, 
climate zones 5-7 require higher insulation 

 

Specific Insulation Requirements 

(Section 402.2) 
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Steel-frame ceilings, walls, and floors (Section 
402.2.5) 
• Must meet the minimum insulation requirements of Table 

402.2.5 or must meet assembly requirements of Table 
402.1.3 

• Walls must use continuous insulation over the framing 
members 

 

Floors (Section 402.2.6) 
• Insulation must be in permanent contact with the underside 

of the subfloor decking 

• Minimum R-19 permitted if cavity is completely filled 
 

Specific Insulation Requirements 

(Section 402.2) 

28 



Protection of exposed foundation insulation (Section 
303.2.1) 

• Requires exterior foundation insulation for basement walls, 

crawl space walls, and slab on grade floors to have a rigid, 

opaque, weather-resistant protective covering 

• Must extend 6” below grade 
 

Basement walls (Section 402.2.7) 

• Insulate basements from the top of the wall from 10 ft. 

below grade or to the basement floor, whichever is less 

• Unconditioned basements shall also meet this requirement, 

unless the floor overhead is insulated 
 

Specific Insulation Requirements 

(Section 402.2) 

29 



Slab-on-grade floors (Section 402.2.8) 

• Slabs with a floor surface < 12 inches below grade 

− R-10 (typically 2 inches) insulation in Zones 5 and above 

− Downward from top of slab a minimum of 24” (Zones 5) and 48” 

(Zones 6 and 7) 

− Insulation can be vertical or extend horizontally under the slab or out 

from the building (must be under 10 inches of soil) 

• Insulation shall extend from top of slab on outside or inside 
of foundation wall 

• Insulation between exterior wall and the interior slab can be 
beveled at a 45° angle away from the exterior wall 

• R-5 shall be added when slabs are heated, such as radiant 
floor slabs 

Specific Insulation Requirements 

(Section 402.2) 

30 



Slab-on-grade floors (Section 402.2.8) 

Specific Insulation Requirements 

(Section 402.2) 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Crawl space walls (Section 402.2.9) 
• As an alternative to insulating the floor above,  unvented 

crawl space walls may be insulated 

• Insulation must be permanently fastened 

• Crawl space wall insulation must extend from the top of 
the wall to the inside finished grade and then 24” vertically 
or horizontally 

• Crawl spaces not vented to the exterior must be 
mechanically vented (1 cfm exhaust per 50 ft2) or 
conditioned as part of the building envelope 

• Exposed ground surface must be covered by with a Class I 
vapor barrier (sheet polyethylene or non-perforated 
aluminum foil) with 6” overlap, sealed or taped seams, and 
must extend a minimum of 6” up and be attached to the 
stem walls 

 

Specific Insulation Requirements 

(Section 402.2) 
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Masonry veneer (Section 402.2.10) 
• Insulation not required on the brick 

ledge 
 

Thermally isolated sunroom 
insulation (Section 402.2.11) 
• Ceilings insulated to a minimum R-24 

• Walls insulated to a minimum R-13 

• Must be thermally isolated 

• Separate heating or cooling system or 
zone 

Specific Insulation Requirements 

(Section 402.2) 

Thermal Barrier 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 33 
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U-factor (Section 402.3.1) 
• Can use area-weighted averages 

to satisfy U-factor requirements 
 

SHGC Requirements (Section 
402.3.2) 
• Deleted by Michigan 

 

 

Presenter’s note: SHGC still 
required for commercial 

 

Fenestration (Section 402.3) 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Glazed fenestration exemption (Section 402.3.3) 
• A maximum of 15 ft2 may be exempt from the U-factor 

requirements of Section 402.1.1 per dwelling unit 

• Does not apply if U-factor alternative approach or total UA 
alternative is used 

 

Opaque door exemption (Section 402.3.4) 
• One side-hinged door opaque door assembly up to 24 ft2 is 

exempt from the U-factor requirements of Section 402.1.1 

• Does not apply if U-factor alternative approach or total UA 
alternative is used 

 

Fenestration (Section 402.3) 
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Thermally isolated sunroom U-factor (Section 
402.3.5) 
• Windows and door maximum U-factor of 0.50 

• Skylight maximum U-factor of 0.75 

• New windows and doors in the separating wall must meet 
the thermal envelope requirement 

 

Replacement fenestration (Section 402.3.6) 
• Replacement windows and skylights shall meet the U-

factor requirements in Table 402.1.1 

Fenestration (Section 402.3) 
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• Supply ducts in attics must have R-8 insulation 

• All other ducts must have R-6 insulation 

• Ducts located completely inside building thermal 
envelope are exempt 

Duct Insulation (Section 403.2.1) 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/becu/trainers.stm  Date visited: 6/28/2011 
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Minimum of 50% of lamps shall be high-
efficacy 

• T8 or smaller diameter 
> 40 watts: 60 lumens per watt 

15-40 watts: 50 lumens per watt 

< 15 watts: 40 lumens per watt 

Lighting Equipment (Section 404.1) 

38 
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• UA = sum of U-factor x assembly area 

• UA calculations shall be consistent with the 
ASHRAE Handbook of Fundamentals 

• Typically will use REScheck Software to show 
compliance 

• Can be demonstrated using long-hand forms 

• Mandatory provisions MUST still be met 

Total UA Alternative (Section 402.1.4) 
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Before verifying compliance using REScheck, you 

will need: 
• Basic information about the builder and house to be 

constructed 

• House plans including: 

− Areas of exterior walls, glazing, roof/ceiling, basement walls, 

doors, crawl walls and floors  

− R-values, U-values, wall heights and insulation depths 

− Heating and cooling system efficiencies* 

 

*Not included when choosing IECC 2009 

REScheck Compliance Basics 

REScheck Case Study.  U.S. DOE Building Energy Codes Program. 

http://www.energycodes.gov/training/presentations.stm Date visited: 6/28/2011 
41 
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Residential Plan Review 

 

Building Energy Codes Resource Guide: Code Officials Edition.  U.S. DOE Building Energy Codes Program 

http://www.energycodes.gov/publications/resourceguides/ Date visited: 6/28/2011 42 
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Building Energy Codes Resource Guide: Code Officials Edition.  U.S. DOE Building Energy Codes Program 

http://www.energycodes.gov/publications/resourceguides/ Date visited: 6/28/2011 

Residential Plan Review 
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Residential Plan Review 
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Building Energy Codes Resource Guide: Code Officials Edition.  U.S. DOE Building Energy Codes Program 

http://www.energycodes.gov/publications/resourceguides/ Date visited: 6/28/2011 
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Building Energy Codes Resource Guide: Code Officials Edition.  U.S. DOE Building Energy Codes Program 
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• Provides for computer simulation as an alternative to the 
prescriptive approach 

• Requires computer software with specified capabilities 
(local official may approve other tools) 

• Includes both envelope and equipment 

• Allows greatest flexibility—credits features such as: 

− Air-conditioners, etc. (no furnace trade-off!!) 

− Tight ducts or hydronic systems 

− Exterior shading, favorable orientation, thermal mass, 
etc. 

• Specifies “ground rules” 

− These will generally be “hidden” in compliance 
software calculation algorithms 

− Very similar ground rules are used in home federal tax 
credits and ENERGY STAR Home guidelines 

Simulated Performance Alternative (Performance) 

(Section 405) 

54 

Residential Requirements of the 2009 IECC.  U. S. DOE Building Energy Codes Program. 
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 Software Options: 

   http://www.nrel.gov/buildings/energy_analysis.html 

http://blog.anglianhome.co.uk/company-news/unique-thermal-view-website-highlights-energy-efficiency-in-ipswich-homes/  

Date visited:  11/30/2010 

Simulated Performance Alternative (Performance) 

(Section 405) 
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Mandatory requirements (Section 405.2) 
• Verify that the mandatory provisions are met 
 

Performance-based compliance (Section 405.3) 
• Energy cost of proposed project must not exceed that of the 

standard building design 

• Source energy multiplier Exceptions 
− For electricity use 3.16 

− For other fuels use 1.1 
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Compliance software tools (Section 405.4.1) 
• Methods and accuracy documentation must be given to the 

Code Official 
 

Compliance report (Section 405.4.2) 
• Program must generate a report showing compliance and 

must include the following 
− Address or identification of the project 

− Inspection checklist detailing components of the proposed design 
and results of the standard reference design and proposed design 

− Name of person generating the compliance report 

− Name and version of the software tool 
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Additional documentation (Section 405.4.3) 
• Code official may require the following additional 

documents 
− Standard reference design building component characteristics 

− Certification signed by the builder stating proposed design building 
component characteristics 

− Actual values used for software calculations of the proposed design 
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Minimum capabilities (Section 405.6.1) 

• Software must be capable of the following 
functions 
− Generate a standard reference design based on input 

from the proposed design 

− User unable to directly modify the standard reference 
design 

− Calculate the whole-building mechanical sizing of the 
standard reference design according to the International 
Residential Code (IRC) Section M1401.3 

− Calculations to consider indoor and outdoor 
temperatures and part-load ratios of mechanical system 
based on climate and sizing 

− Print an inspection checklist listing items from Table 
405.5.2(1) 
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