
 

 

CAPTURING ENERGY WITH THERMAL MASS 

WW ith a global concern over climate change, many people are exploring ways to make a difference and 

reduce our impact on the planet. “Passive Solar” energy is on option that has come up time and time again. 
Is passive solar a viable option for housing and if so, how does it actually work? 
 
Passive solar is the gathering and use of solar 
energy (heat from the sun) without any mechanical 
tools to move it around (like fans or pumps).  That 
is the beauty of this technology. With nothing to 

break down, passive solar is maintenance-free. If 
designed correctly, passive solar works the same 
way on Day 10,000 as it did on Day 1.  Can any 
other building technology make this claim? In fact, 
every other system has maintenance and parts that 
wear out and need replacing.  Perhaps the biggest 
advantage of passive solar especially with rising 
energy prices is that the heat from the sun is free 
and untaxed.  Essentially, if a new house 

incorporates passive solar in the design, the 
occupants will have much of their heat free, forever, 
with no maintenance. 
 
How does it work?  The sun’s heat passes through 
the windows and gets absorbed by dense materials 
like brick, stone, concrete, or rammed earth that will 
store the heat and release it later.  Also called 

“Thermal Mass”, these heavy materials serve to 
keep the house from overheating when the sun 
shines and later release heat when the sun is not 
shining. 
 
A good way to explain how passive solar works is 
to compare it to a hot water bottle.  Imagine first 
that you heated up an airplane pillow to 100°C and 

brought it to bed with you.  It would probably lose its 
heat in the first 10 minutes because it has no 
thermal mass.  Second, imagine a hot water bottle 
that is about the same size as an airplane pillow.   

 
If you filled it with boiling water (100°C) and brought 
it to bed with you it would likely stay warm through 
the night because it has thermal mass. 
 

Standard stick frame homes 
have a couple of tons of 
thermal mass, which is not 
enough to avoid overheating 
when the sun shines through 
the windows.  As a result, to 
prevent overheating, all 
windows are coated with a 
product that reflects the 

sun’s heat from entering the 
house. This approach has 
some benefit but may not be 
viable in the future as energy 
costs continue to rise.  To 
get that free heat and still be 
comfortable takes 50 to 100 
tons of thermal mass for an average house. 

Concrete floors, heavy fireplaces, and stone 
counters can increase the thermal mass of a house.  
However, these additions may get you only 50 tons 
of mass -- the bottom end of passive solar comfort. 
 
A typical SIREWALL home creates over 100 tons of 
thermal mass in an average house. Stabilized, 
Insulated, Rammed Earth (SIRE) walls are made 

using rebar and insulation enveloped with the mass 
of 14 – 20 inches of rammed earth.  With this 
system, a house can have over 100 tons of thermal 
mass plus an insulation value of R33. 

In the last energy 
crisis, homeowners 
would add thermal 

mass to their houses 
by pouring concrete 
walls (known as 
Trombe walls) or big 
barrels of water in front 
of or near south-facing 
windows.  While 
effective, these are 

clumsy ways to 
increase the amount of 
mass in our homes. 
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This is a little like going to bed in a room with a 100-ton 
water bottle surrounding you set to whatever temperature 
you like. In climates that are extremely hot, the SIREWALL 
and enhanced thermal envelope will be enough to create 
year-round comfort without air conditioning. 
 
SIREWALLS are ecological, classic walls that have built-in 
energy efficiency. With a distinctive, visceral connection to the earth, SIREWALLS are not only stunning focal points, 
they are solid foundations with thermal mass beyond any other. 

 

EARTH MASS = FIRE RESISTANCE 

OOnce again, North Americans heard numerous headline stories last fall on 

how fires in California, fuelled by Santa Ana winds, ripped through 
neighbourhoods and destroyed thousands of properties.  There is hope as we 

rebuild and look to alternatives for future communities. 
 
The American Insurance Association statistics show the most prevalent source 
of disaster damage to homes is fire. Wood and steel-framed walls have fire-
resistance ratings between 45 minutes to 1 hour, after which time they are no 
longer load bearing.  
 
“Seeing communities devastated by fire is heart-wrenching, and yet, my experience shows that there is a ray of 

hope”, says Meror Krayenhoff, Founder of SIREWALL.  “Noticing what's left after a fire has consumed a house can 
be a lesson when we see what remained untouched by the inferno.  Typically - only the concrete and brick elements 
endure. Looking at the history of major European cities after massive fires, the laws were changed to disallow 
combustible building materials. North America is decades behind and needs to catch up soon.” 

 
 
 

In Australia, rammed earth walls have been proven to have a four-hour fire rating, the highest rating available by 

Australian building codes. Fire tests to AS 1530.4 - 1985 on a 300mm thick rammed earth wall with 6% cement gave 
240/240/240 for structural adequacy, integrity, insulative capacity. In plain English this means that the wall is still 
standing strong after four hours. This is the highest rating available. Rammed earth walls between units in a condo or 
townhouses can double as a firewall.  
 

SIREWALL UPDATES 

SIREWALL in the News: Recently featured in the Calgary Herald “Homes Borne From Bountiful Earth”. Journalist 
Andrea Cox interviewed a SIREWALL homeowner on Saltspring Island. In addition to the beautiful esthetics, health 
and safety benefits of the property, the homeowner also sited how the thermal mass of her home helped keep them 

cozy during a winter power outage.  “Temperatures in a rammed earth structure remain uniform -- that translates to 
no drafts or huge temperature fluctuations. In the winter, these homes are warm and in the summer, they are cool. 
And because of their high thermal mass, rammed earth homes work very well with passive solar heating systems.” 
 
SIREWALL Introduction to Rammed Earth Course: Next Course Dates –  
February 9/10 April 19/20 July 5/6  September 20/21 
 

Courses fill up quickly. E-mail: office@sirewall.com to register. This Introductory Course is designed for 
homeowners, builders, designers, architects, engineers, investors, building inspectors and those interested in green 
building.  SIREWALL is a registered education provider for the AIA and a registered provider for the AIBC.   

 
Check back often to http://www.sirewall.com for updates. Meror’s Blog will be launching soon. An environmental builder over the last thirty years, Meror 
has lots of ideas to share on green building. 

Proper passive solar storage in mass essentially 
equals free heat. With lower energy requirements 
comes a smaller heating system. Plus, higher R-

values and thermal mass will equal lower overall 
operating costs for the home.  

"Epidemiologist Kristin Aronson, a 
specialist in the causes of cancer, 
looked at the death reports of 6,000 

firefighters from Toronto. She says the 
prime suspect in the search for a 
culprit is toxins created by smoldering 

plastics. These cancer-causing 
vapours in smoke come from 
commonly-found glues, wraps, paints, 

insulation and other building 
materials...".  

CBC Radio News 

NOW YOU’VE GOT THE DIRT… 

 

Reserve a space in the February Intro Course by January 31st and we’ll give you $50 off the registration fee. 
 

Rammed earth does not burn or evolve smoke or toxic chemicals as do some other building products. 
 


