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International Energy 
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ASHRAE 90.1 
Standard

2018
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2012
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2016

2013

2010

2007

Development Process

Energy Code and Standards Require Different Methods

Each Provide Prescriptive Compliance Paths



  

Increasing Energy Code Adoption
State adoption of 2012 IECC, 2015 IECC, 
ASHRAE 90.1-2013 and/or state equivalent



  

Increasing Energy Code Adoption
State adoption of 2012 IECC, 2015 IECC, 
ASHRAE 90.1-2013 and/or state equivalent



  

National Model Energy Codes
IECC

International Energy 
Conservation Code

ASHRAE 90.1 
Standard
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2016
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IECC references 90.1 and 
Appendix Tables and 

Assembly Descriptions

Publishes assembly U-factors 
for a variety of insulation 
combinations for all types 

of roof and wall



  

Example:
ASHRAE 90.1-2013 

Table A2.3.3



  

Compliance Paths
Prescriptive vs Trade Off



  

Compliance Paths
Prescriptive vs Trade Off

'Trade Off' compliance path provides greater flexibility 
when choosing U-factor alternative. 

1 / U-factor = Installed R-value

Lower the U-factor = Higher Installed R-value 



  

Identify Expectations & 
Clarifying Specifications

What 
Code/Standard?

What 
Climate Zone?

What 
Conditioning?

Project location 
identifies envelope 

requirements

Space Conditioning:
Heating
Cooling

Semi-heated

Identify project 
stringency and 
requirements

Graphics courtesy of ASHRAE, IECC and DOE



  

Installation Responsibilities

Ask and request from your insulation supplier 
how you need to install the assembly 

to yield the claimed installed performance.

“Get me something to meet the code”

“I need an R30 for the roof”

“Wall spec is R19”

Achieving claimed installed performance for the 
roof and wall envelope assembly.



  

“R30 Roof”
Double Layer

'Sag & Bag'
Liner 

System (Ls)
Filled 

Cavity (FC)

R11+R19

U-0.072

R-13.88

R10+R19 FC

U-0.041

R-24.39

R19+R11 LS

U-0.037

R-27.02

Pre-Installed
R-value

U-factor

Installed 
R-value

% Loss

53.8% 

ASHRAE 90.1-2013, Table A2.3.3

15.9% 10.0% 



  

Roof Stringency per Code/Standard
-prescriptive requirements by climate zone (U-factor)

R19+R11 LS
R25+R11 LS

R30+R11 LS



  

Metal Building Roof 
Prescriptive R-value Assemblies

* Air Barrier Requirements

* 

* 

* 

* 

* 

* 

Liner System (LS)Filled Cavity (FC)



  

Assembly Descriptions

LINER SYSTEM (LS):
A continuous membrane is installed 

below the purlins and 
uninterrupted by framing 

members.

Uncompressed, unfaced insulation 
rests on top of the membrane 

between the pulrins. 

For mulitlayer installations, the last 
rated R-value of insulation is for 
unfaced insulation draped over 
purlins and then compressed 

when the metal roof panels are 
attached.

ASHRAE 90.1-2013, A2.3.2.4

FILLED CAVITY (FC):
The first rated R-value of insulation 

represents faced or unfaced 
insulation installed between the 

purlins. 
The second rated R-value of insulation 

represents unfaced insulation 
installed above the first layer, 

perpendicular to the purlins and 
compressed when the metal roof 

panels are attached. 

A supporting structure retains the 
bottom of the first layer at the 

prescribed depth required for the full 
thickness of insulation. 

ASHRAE 90.1-2013, A2.3.2.5



  

Production Rates for
Liner Systems and Filled Cavity

Liner System (Ls) Filled Cavity (FC)

Support Platform

Equipment

Insulation
Compression

Bracing in
Purlin Cavity 

Effective Sealing 

Air Barrier 
Responsibilities Gaps and SpacesWeather Days

Fall Protection 
and Safety

Know Your Production Rates: Man Hour per Square Foot



  

“R19 Wall”
Single Layer 
Compressed 
Fiberglass

Continuous
Insulation (ci)

U-0.147
R-6.8

U-0.050
R-20

All insulation shall be 
continuously sealed to provide a 

continuous air barrier.

First rated 
R-value of 

insulation is 
for insulation 
compressed 
behind the 
metal wall 
panels and 

steel 
structure.

Continuous 
insulation is 

installed on the 
outside or inside 

the girts, 
uncompressed 

and 
uninterrupted by 

the framing 
members

ASHRAE 90.1-2013, Appendix A3.2



  

Metal Building Wall: 
Continuous Insulation (ci)

CONTINUOUS INSULATION (ci). 
Insulating material that is 
continuous across all structural 
members without thermal 
bridges other than fasteners 
and service openings. It is 
installed on the interior or 
exterior or is integral to any 
opaque surface of the building 
envelope. 

(2015 IECC – CHAPTER 2: DEFINITIONS)

A3.2.2.2 Continuous Insulation. 
For assemblies with continuous 
insulation, the continuous 
insulation is installed on the 
outside or inside the girts, 
uncompressed and uninterrupted 
by the framing members. 

(ASHRAE 90.1-2013, Appendix A3.2.2.2)



  

Metal Building Wall: 
Continuous Insulation (ci)

2012 IECC, Table C402.2: Opaque Thermal Envelope Requirements
Footnote a (as it relates to prescriptive R-value assemblies)
“Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A”

Not Continuous Insulation “ci”:
* thermal spacer blocks located above purlins
* compressed insulation
* liner system and cavity walls

(as typically installed)



  

Wall Stringency per Code/Standard
-prescriptive requirements by climate zone (U-factor)

R13+R6.5ci

R13+R13ci

Cavity Liner System Wall 
Also Meets Performance



  

Metal Building Wall 
Prescriptive R-value Assemblies

* 

* 

* 

* Air Barrier Requirements 

* 

* 

* 

FG+ci
'Hybrid'

Only ci
'continuous insulation



  

“Cavity Wall”
Single Layer Double Layer

ASHRAE 90.1-2016, Appendix A3.2 and Table A3.2.3

R30
U-0.052
R-19.2

R25+R10
U-0.047
R-21.2

First rated R-value is the 
Insulation is installed in the cavity 
between the girts, not compressed 

by the framing. 

Second rated R-value is the 
insulation compressed between 
the metal wall panels and the 

steel structure. 

A membrane or facing installed 
separately or adhered to the 

insulation is installed inside of the 
girts to form a continuous layer.



  

“Cavity Wall” - 90.1-2016



  

U-factor Alternative Compliance
C402.1.4 Assembly U-factor, C-factor or F-factor-based  method. Building thermal 
envelope opaque assemblies intended to comply on an assembly U-, C- or F-factor 
basis shall have a U-, C- or F-factor not greater than that specified in Table 
C402.1.4.

Footnote a: Use of Opaque assembly U-factors from ANSI/ASHRAE/IESNA 90.1 Appendix 
A shall be permitted, provided the construction, excluding the cladding system on walls, 
complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 
Appendix A.

Footnote b: Opaque assembly U-factors based on designs tested in accordance with 
ASTM C1363 shall be permitted.
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COMcheck Compliance



  

COMcheck Compliance



  

COMcheck Inspection Checklist



  

Questions 
and

Discussion

Thank You


