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Course Description:

This is an intermediate level overview of free resources and 

one innovative technology, continuously insulated concrete 

masonry units, (CICMUôs) that can facilitate the design of 

Zero Energy Ready buildings. 

Topics include a brief survey of free resources to facilitate 

design of zero energy ready buildings; importance of 

insulation location in mass walls; steady state vs effective R-

values; why some ICMUôs may have high steady state R-

values but are not very energy efficient, and cost 

considerations that make CICMUôs  a wise investment. 



Learning Objectives 

At the end of this course, participants will be able to: 

1.) Identify free resources that facilitate the design of Zero Energy Ready commercial and 

residential buildings.

2.) Recognize the energy performance difference between insulation interior to thermal 

mass and insulation external to thermal mass.  

3.) Understand why effective R-value presents a more accurate picture of thermal 

performance than steady state R-value in insulated thermal mass walls. 

4.) Understand why all insulated blocks are not equal, and insulated blocks with thermal 

bridges do not offer significant energy savings, since the energy travels through the webs.

5.) Recognize the cost considerations involved to make an accurate comparison of 

conventionally insulated masonry walls and continuously insulated concrete masonry unit 

walls.



This course presents several free resources and one cost neutral 

technology that can help you design a building so energy efficient 

that adding just a small renewable energy system will fulfill its 

energy needs. 

FREE Resources

Cost Neutral Technology



The US Department of Energy (US DOE) has a term to describe these 

high performance buildings: Zero Energy Ready (ZER). 

ZERO Additional 

Energy Required

Zero Energy Ready

Building

renewable

system



Not only do high performance buildings make business sense and are 

good for the environment, but your customers demand them.



Building energy efficiency is the number one driver for corporate sustainability 

decisions, according to ninety-three percent of nearly three hundred corporate 

sustainability professionals surveyed. 



ñThe single most important aspect of green should be energy.ò

ñIn my experience every dollar spent on conservation 

technologies saves two or more dollars on sexy equipment such 

as geothermal. In fact, Iôve come to the conclusion that we can 

get far enough with conservation that the PV rarely makes 

sense2ðexcept as a social statement.ò

Joseph Lstiburek, PhD., Building Science Expert

Building Science Corporation

https://buildingscience.com/documents/insights/bsi-018-

westford-house

#1:   ENERGY CONSERVATION 

https://buildingscience.com/documents/insights/bsi-018-westford-house#Foot_02


Executive

Order 88

NY Governor Andrew Cuomo

In fact, many state and local governments require increased energy efficiency. 

In New York State, Executive Order 88 signed by Governor Cuomo requires 

that the most energy efficient and cost effective materials shall be used in NY 

State funded projects.  



Zero Energy Ready buildings follow the first rule of energy efficient 

design: reduce the building energy load through passive means.

Better passive design produces buildings that require smaller renewable 

systems to reach zero. 

One 

panel 

costs 

less 

than 

many

panels. 



Before we look at a specific technology, letôs take a look at the free 

resources that can help you achieve a ZER building. 

FREE Resources



On the commercial side, the Advanced Energy Design Guides, co-produced by 

US DOE, US Green Building Council, AIA, and ASHRAE, contain a wealth of 

cost effective strategies to save energy.

AEDGôs are available for Big Box Retail, Small to Medium Office, K-12 school, 

Grocery Stores, and Hospitals. 

They are free to download on line. (See the reference section at the end of the 

course for a link.)



http://energy.gov/eere/buildings/zero-energy-buildings

Additionally, the US DOE Office of Energy and Renewable Energy 

(EERE) offers proven strategies for designing high performance 

buildings with conventional budgets.  See links in reference section. 

http://energy.gov/eere/buildings/zero-energy-buildings


On the residential side, there is the Zero Energy Ready Home (ZERH) 

program. The program provides exceptional opportunities for anyone 

designing, building, and/or  marketing ultra efficient housing. 

See the links in the reference section at the end of this course. 

http://energy.gov/eere/buildings/zero-energy-ready-home



In addition to siting and shape considerations, sustainable passive design 

requires the intelligent use of sustainable building materials.



Materials: Wood Frame or Masonry ? 

Wood Frame: Low mass

Short thermal lag time

Masonry : High mass

High heat capacity 

Abundant thermal storage 

Long thermal lag time 



Masonry: good.                                       CICMUôs: better

Discard Incandescent Install LED



CICMU wall Marquardt School, Chicago, West Wall  15 degrees  F, 1/12/2009  3:15 pm                               

Standard block wall Walmart Store, Chicago, East Wall , 15 degrees F, 1/12/2009 1:40 pm

Thermal bridging shows in standard block wall (top). Also, warmer exterior 

wall (top) in cold temp means more heat escaping from standard block wall.

33 degrees F

27 degrees F 



Cavity wall

Insulated Thermal Mass Walls

Continuously insulated 

concrete masonry unit

Concrete 

sandwich panel

Insulated thermal mass walls are exceptionally energy efficient, 

durable, secure, fire safe, quiet, comfortable, and low maintenance.



INNOVATIVE TECHNOLOGY

Continuously Insulated Concrete Masonry Units (CICMUôs)
The Advanced Energy Design Guides recommend a cost effective and energy 

efficient mass wall strategy that holds true for 

all climate zones and all building types.

Quote from the AEDGôs:

ñThe greatest advantages of mass can be obtained when insulation is placed 

on its exterior.ò 



When continuous insulation is placed exterior to thermal mass (called 

ñinsulated thermal massò), the insulation creates a ñbuilding within a buildingò,  

where interior walls absorb and store large amounts of energy.

The insulation holds the energy within the building and limits exterior 

influence.



Thermal Lag Time

Time required for a material to reach a new constant rate of heat 
gain or loss.

Å Continuously Insulated CMUôs have a long thermal lag time.

Å Building interiors stay warm or cool longer, without adding 
energy. 

Å Relative thermal lag times:      

CICMU  Wall       50 Hours

Standard Block Wall 12 Hours

Conventional Insulated Stud Wall     2 Hours



In the summer, the interior insulated thermal mass absorbs heat from the interior 

spaces, and moderates indoor air temperature swings. 

At night, windows can be opened to allow heat to escape. The building can be 

precooled during time of off-peak utility rates, saving both money and energy.



Year round, insulated thermal mass increases thermal comfort by sustaining the 

indoor temperature, particularly during mild seasons (spring and fall), during 

large air temperature changes (high solar gain), and in areas with large day-night 

temperature swings. 



Cavity wall

Insulated Thermal Mass Walls

Continuously insulated 

concrete masonry unit

Concrete 

sandwich panel

Continuously insulated cmuôs are less expensive per square foot of 

installed wall than cavity walls with insulation and concrete sandwich 

panels.



Continuously Insulated Concrete Masonry Units (CICMU):
continuous insulation exterior to thermal mass, aka ñinsulated thermal 

massò.

A CICMU delivers architectural finish exterior, effective R-value of R-22, 

and an impact resistant masonry interior finish. 



CICMU COST

A Fall 2016 quote from a large masonry contractor experienced in 

CICMU installation quoted a DC area 150k sq. ft. arena CICMU 

project at $22 per sq. ft. of installed 12ò CICMU wall.

CICMU prices and costs for CICMU installation vary by region.



Types of Insulated Concrete Masonry Units 

Core 

stuffed
Partially 

webbed

Continuously

insulated

There is a substantial  performance difference between insulated 

cmuôs and continuously insulated cmuôs, due to the amount of 

thermal bridging in core stuffed and reduced webbed cmuôs.



Non-Continuously Insulated Concrete Masonry Units 

Core stuffed Partially webbed

In the core stuffed and partially webbed insulated cmuôs,  there is 

significant thermal bridging, so there is no continuous insulation. 

http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg


According to the US office of Energy Efficiency and Renewable Energy website: 

ñNote that even though filling the block cavities and special block designs improve a 

block wall's thermal characteristics, it doesn't reduce heat movement very much when 

compared to insulation installed over the surface of the blocks either on the exterior or 

interior of the foundation walls. 

Field studies and computer simulations have shown that core-filling of any type offers 

little fuel savings since the majority of heat is conducted through the solid parts of the 

walls such as block webs and mortar joints.ò

http://www.omniblock.com/wp-content/uploads/2011/06/Studio-Block.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/Studio-Block.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg


Some Insulated CMUôs claim a higher steady state R-value than 

Continuously Insulated CMUôs.  In one case, a reduced webbed

block claims a steady state R-value of R-27, since they jam insulation 

around the webs. Yet, the partially webbed ICMU is not as energy 

efficient as the CICMU, since the CICMU has no thermal bridges.

The CICMU has a higher effective R-value, which is a measure of real 

world performance. More on that in a bit.

http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg


At left, you can raise steady state R-value by stuffing voids with 

EPS, and not save much energy or money, since the energy travels 

through the webs. 

At right, the CICMU delivers true continuous insulation.

http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg
http://www.omniblock.com/wp-content/uploads/2011/06/12-No-Foam-Straight.jpg


Continuously Insulated Concrete Masonry Units CICMUôs 

have zero thermal bridges.

Continuously Insulated Concrete Masonry Units 



DOE definition of Continuous Insulation (CI):

ñInsulation that runs continuously over structural members and is free of 

significant thermal bridging; such as rigid foam insulation above the 

ceiling deck. It is installed on the interior, exterior, or is integral to any 

opaque surface of the building envelope.ò

https://www.energycodes.gov/glossary/continuous-insulation-ci



As shown, CICMU walls incorporate standard blocks and half blocks in 

some parts of the wall.

This small amount of thermal bridging in CICMU walls does not 

significantly affect thermal performance, so CICMU walls meet the DOE 

definition of Continuous Insulation.



Since continuous insulation with zero thermal bridging in  CICMUôs delivers 

substantially better thermal performance than core stuffed or partially webbed 

insulated cmuôs, CICMUôs and ICMUôs should never be considered ñas equalò 

in specs. 

Designers can avoid contractor substitution by specifying continuously 

insulated cmuôs. 



What is the difference between effective R-value and steady state R-value? 

This 12ò CICMU has a steady state R-value of about R-13.9 with an effective 

R-value of about R-22, depending on the climate zone.



Steady State R-Value

Steady state R-values give a snapshot in time of a wallôs performance 

under laboratory conditions. R-value is a measure of resistance to heat 

flow through a medium. 

Since concrete has excellent thermal storage properties, steady state R-

value does not always accurately reflect real world thermal performance 

over time and across climate zones.



DBMS

Dynamic 

Benefits 

for 

Massive 

Systems

Dynamic Benefits for Massive Systems, also known as effective R-value, 

measures thermal performance over four seasons in different climate 

zones. Since mass walls have large thermal storage capacity, they will  

perform differently (generally much better than) than their steady state 

R-value.



Oak Ridge National Laboratory (ORNL) research confirms that insulation 

placement within the wall affects its thermal performance.



Interior

insulation

Concrete between

insulation layers 

Insulation between

concrete layers

Walls with the same steady state R-values have different effective R-value 

based on insulation placement within the wall, and climate zone.


