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Energy-Effiicient Swedish Hou in~uN :.u 11so 
This is the first of a three-part series of articles on Swedish buildin practices. 

Phil Steklenski, Forest Products 
J. Stephen Weeks, Architecture 

W
ill your next home be 
Swedish-built? Will your 
neighbor's new home 

incorporate Swedish building tech
niques? Although it's highly unlikely 
that the Minnesota home building 
market will include Swedish-built 
homes, some of the same building 
techniques will most certainly be 
used in our homes of the future. 

The attention that Swedish 
housing is getting is not easi ly 
understood . There are fewer 
Swedish-built homes in this country 
than there have been complimentary 
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articles written about them. 
These more than 200 articles 
(published in the U.S .) are 
unusual not only for the 
small number of Swedish 
homes in the U.S., but also 
because of the relatively 
modest size of the Swedish 
indus try. Annual single 
family housing starts in 
Sweden are only equal to 
those in Minnesota. 

Thi:s attention is partially 
the result of an American 
fascination with imported 
goods, a lso found in other 
industries, such as cars and 
consumer electronics . The 
industry itself has developed 
out of the evolution of 
building technologies, 
management strategies, and 
government policies occur
ring in Sweden . These 
changes have produced an 
industry that consistently man
ufactures high-quality, energy
efficient homes. Researchers from 
Lawrence Berkeley Laboratory 
report, "the point is not that the best 
Swedish house is better than the best 
U.S. house, but that the average new 
Swedish house is so much better 
than the average U.S. product." 

In this first of three articles we will 
briefly review the process of home 
building and outline key factors that 
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have promoted the production of 
energy-efficient homes in Sweden. In 
the next article we will discuss 
construction details that provide for 
reduced air infiltration and increased 
thermal performance of Swedish 
factory-built houses . Finally, in the 
third article we will evaluate the 
future of Swedish building tech
niques in Minnesota. 

Continued on page 2. 
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Energy-Efficient Swedish Housing continued from page 1. 

The Swedish Building Process 

Over 90 percent of new Swedish 
single-family homes are built in 
factories as an integrated system of 
wall panels, floor panels, and roof 
trusses. Typical exterior wall panels 
are 10 to 12 inches thick, 8 feet high, 
and range from 4 to 30 feet in length. 
For each home design all the 
windows, doors, vapor retarder, 
insulation, air infiltration barrier, 
siding, and lifting elements are 
installed in the wall panels. Roof 
trusses, gable end panels, floor 
panels, and other custom 
components (such as bay window 
assemblies) are fabricated at the 
same time. The home's entire exterior 
envelope and all interior components 
such as partition wall panels, kitchen 
cabinets and appliances, bathroom 
fixtures, and interior finishes are 
loaded onto one or two custom 
trucks and delivered directly to the 
building site. The home 
manufacturer's trained crew then 
assembles the exterior envelope with 
the use of a light crane, usually 
within a day. Finally, interior spaces 
are finished similar to standard 
American practices. 

Swedish home-building factories 
developed along with existing 
sawmills in the early 1900s as a 
method of adding value to sawmill 
production. The need for energy
efficient homes has increased ever 
since the end of World War II. This 
fact along with the fact that the total 
number of annual housing starts has 
decreased in the last 15 years, has 
produced an increase in the 
percentage of factory-built homes 
from around 50 percent to well over 
90 percent. While factory builders 
did not originate energy-efficient 
construction techniques, they were 
able to adapt their production 
processes to include principles of 
energy-efficient construction more 
rapidly and economically than on
site builders. 

Although many people in the U.S. 
focus on the production aspects of 
the Swedish building industry, it is 
the entire building process and 
Sweden's rationalization of con
struction, management and building 
policy that has led to the production 
of economical, energy-efficient 
homes. As an example, most 
Swedish home builders are vertically 
integrated and control the building 
process from lumber production to 
the finished house ready for occu
pancy. Interior finishing, electrical, 
HVAC, and plumbing is performed 
either by company crews or 
subcontractors. 

Since the 1970s the average 
Swedish building practices have 
exceeded national standards for 
energy efficiency. For example, in 
1980 builders were using 2x10 com
posite studs for wall construction 
that produced R-values of R-35. This 
already exceeded the later 1984 
standard of R-33 (see Table 1). 
Present overall energy performance 
and airtightness measures indicate 
that builders continue to improve on 
the standard level. However, few 

improvements in production are 
anticipated until the next national 
standard is established. 

In addition, current Swedish 
building code requires that a random 
sample of new buildings be tested at 
a 50 pascal pressure difference 
between indoors and outdoors. The 
air exchange rate at 50 pascals for 
single family homes must not exceed 
3.0 air changes per hour. 

Factors Encouraging Energy 
Efficiency in Swedish Housing 

Sweden's energy-efficient homes 
are not simply an outcome of the 
efficiency of the factory building 
process. As in this country, many 
things influence the features of a new 
home. In our opinion, Sweden's 
success in producing energy-efficient 
homes is due to the following factors: 

1. A national, performance-based 
building code has helped create an 
environment that fosters innovation 
in the building design and con
struction process. In addition, Sweden 

Continued on next page. 

Table 1. A comparison of overall A-value requirements based on Swedish 
building codes, 1984 Swedish code for homes heated with electricity, current 
average practice, and current Minnesota energy code. 

A-values 

Wall Roof Floor Window Door 

SBN* 1967 10 12 12 1.8 

SBN* 1975 and 1980 
Southern Sweden 19 28 19 2.8 5.7 

Northern Sweden 23 33 19 2.8 5.7. 

ELAK** 1984 33 47 28 2.8 5.7 

Current average 
practice 35-42 60-73 29-35 3.1 6.2 

Minnesota Energy Code 19 39 19 2.0 3.0 

*SBN = Swedish building codes 
**ELAK = Swedish codes for homes heated with electricity 



is a relatively small country with the 
population concentrated in relatively 
few, but well-documented climatic 
regions. 

2. Government financing pro
grams have encouraged the use of 
energy-efficient building practices 
and a high level of technological 
innovation through interest rate 
subsidies and tax deductions. 

3. Sweden consistently invests a 
large amount of money in building 
research. Topics include energy 
conservation, indoor air quality, 
building design, and construction 
processes. The government con
tributed $69 million in 1982-83 for 
building research projects, while 
building materials industries, 
building cooperatives, and private 
interests invested another $72 
million. In addition, the competitive 
nature of Sweden's small number of 
builders encourages rapid adoption 
of research findings to maintain 
market position. 

4. The Swedish home buying 
public has embraced energy con
servation as central to their lifestyle. 
This may be one of the most im
portant factors in producing energy
efficient housing in Sweden. For 
example, the public demand for 
energy-efficient homes has resulted 
in manufacturers routinely exceeding 
government energy standards. 

While it isn't likely that homes 
from Sweden will take over the 
Minnesota market, and several 
significant barriers to factory 
production of homes in Minnesota 
do exist, it is probable that the 
Minnesota home-building industry 
will increasingly incorporate 
Swedish building practices in the 
production of economical and 
energy-efficient housing. • 

The authors are currently working on a multi
disciplinary project at the University of 
Minnesota to evaluate the feasibility of the 
production of healthy, economical, and energy
efficient housing in Minnesota using the 
Swedish building process. A report of findings 
will be published in the fall of 1990. 
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Cold Climate Housing Center 
Workshops Canvas the State 
Nancy Lange, Design, Housing, and Apparel 

T he Cold Climate Housing 
Center (CCHC) staff took 
its 1990 winter workshop 

series to seven sites across 
Minnesota during February and 
March. The annual builders' 
workshops bring the University 
of Minnesota staff and field 
practitioners together for training 
opportunities related to cold 
climate residential construction. 

This year's workshops were 
designed in response to requests 
from last year's participants who 
asked for more intensive training 
on foundations and ventilation 
systems. Pat Huelman and Tim 
Larson (Extension Specialists in 
Forest Products) covered the half
day foundation session, while 
Stan Wrzeski (Housing Con
sultant) and Joe Zulovich 
(Extension Engineer) taught the 
half-day ventilation portion. In 
addition, this year's workshops 
included an evening consumer 
session on radon and moisture 
problems. General questions 
about radon were answered, as 
were specific concerns about 
moisture-related issues such as 
window condensation and attic 
moisture problems, especially 
with vaulted ceilings. 

Over 175 individuals attended 
the day-long workshops at 
various sites. The audience was 
primarily made up of builders, 
although material suppliers, 
architects, utility staff, and 
representatives from technical 
colleges and county extension 
offices also attended. 

The vast majority of the 
audience, over 70%, had never 
attended a previous CCHC 
winter workshop. Most rated the 
workshops as valuable to them. 
Participants listed a number of 
topics that they would like to see 
addressed at future workshops. 
These topics ranged from 
passive solar heating to 
computers in the construction 
industry. The topics most 
frequently listed were: attic 
ventilation, air and vapor 
barriers, retrofit and remodeling, 
and moisture and condensation 
control. 

Participants 
Speak Out 

On Workshops 

"Can't afford to miss it!" 
(Detroit Lakes) 

"Very informative and 
vital to builders." 
(Bemidji) 

"If you are in the 
building business, it is a 
must!" (Rochester) 

Plan NOW to attend the 1991 
Winter Workshop Series for 
Building Professionals sponsored 
by the Cold Climate Housing 
Center. 
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~ ~~t ~~~~~ t~~~~~~' pmbkm"""'""Y ~ing ~ encountered by contractors, builders and consumers in building and 
maintaining homes in cold climate regions. 

Diagnostic Tools For Energy Audits 
Charles Delaney & Linda Yun, Forest Products 

T here are many diagnostic tools 
available to the house doctor 
when he or she conducts an 

energy audit of your home. Whether 
inspecting for air leaks, hazardous 
vapors, or insulation voids, there is a 
device or combination of devices to 
help get to the source of the problem. 
Described here are five different 
energy audit tools. Some can be used 
alone and some should be used with 
other tools. 

Blower Door 
A widely used house doctor tool 

is the blower door. This is used to 
identify air-leakage sites in the 
exterior envelope of a building. 
Mounted in a door or window, this 
device has an adjustable frame to 
allow it to fit snugly into most 
openings. It moves air through the 
air-leakage sites by either sucking air 
into the house (depressurizing the 
home) or out of the house (pressur
izing the home). These points of 
infiltration or exfiltration are then 
identified by a number of ways, 
including simple smoking devices. 

Infrared Camera 
Another tool called an infrared 

camera can be used along with the 
blower door to identify air-leakage 
spots. As the blower door brings air 
into the house via the leaky spots in 
the envelope, the camera takes 
infrared photographs that 
distinguish between the different 
temperatures of the air in the home, 
the attic, or directly outside the 
home. Air-leakage points can then be 
identified. However, there must be at 
least a l5°F difference between the 
inside and the outside air. 

Infrared Thermometer 
Used to locate voids in insulation, 

the infrared thermometer is a less 
expensive alternative to the infrared 
camera. Like the camera, this device 
senses the infrared radiation of a 
surface and also requires a 
temperature differential across the 
wall. However, instead of a 
photograph, it produces a digital 
readout of the surface temperatures. 

Cavities and voids in insulation 
are indicated by readings that are 
lower than surrounding areas. The 
thermometer is very effective at 
checking common problem spots in a 
wall, but takes a good deal longer 
than the camera to scan an entire 
wall. 

Sonic Leak Detectors 
The sonic leak detector is a device 

that can be used to locate points of 
air leakage in a home by picking up 
ultrasonic waves and leading you to 
their source. 

In order for the detector to sense 
normally occurring ultrasound (for 
example, a hissing produced by a 
leaky heating system), a pressure 
differential (such as wind) must be 
present. However, since this tends to 
produce inconsistent results, a 
blower door fan could be used to 
provide the steady air flow. In this 
situation, the detector serves the 
same purpose as a smoking device. 

The sonic leak detector can also be 
used with a transmitter that 
produces ultrasound waves. The 
transmitter is placed on one side of a 
barrier, such as in attics, crawlspaces, 
or ducts. The detector on the other 
side then picks up any waves which 

pass through the barrier by way of 
holes and cracks. While this method 
can be effective, there are also certain 
limitations and considerations to its 
use. 

Combustion Gas Detectors 
Combustion gas detectors are 

devices used to detect the presence of 
hazardous gases and vapors in a 
dwelling. They are extremely useful 
in the inspection of heating systems 
when both efficiency and safety are 
major concerns. These hand-held 
tools are designed to sense either a 
single specific gas, such as carbon 
monoxide, or a wide range of gases 
and vapors. 

When the probe of the detector is 
placed in an area or near a system 
being inspected, it will sense any 
vapors present. Depending on the 
sensitivity level of the particular 
device, it will respond (for example, 
with a clicking noise) according to 
the concentration of combustible 
gases present. 

All of these tools, either singly or 
in combination with others, can be 
used by the house doctor to perform 
an energy audit of your home. • 

References: 

Jones, Don Michael and Helene 
Roussi. "Diagnostic Inspection 
Tools." Home Energy, March/ April 
1990, pp.19-24. 

Mills, Evan. "Blower Doors: 
Infiltration is Where the Action is." 
Energy Auditor and Retrofitter (now 
Home Energy), March/ April 1986, 
PP· 6-13. 
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Midwest Universities Radon Consortium 
Providing Radon Information and Training 

David T. Grimsrud, Midwest Universities Radon Consortium Staff and Minnesota Building Research Center Director 

Radon, the most serious air 
pollutant for the general 
public, is the focus of a major 

effort recently undertaken at the 
University of Minnesota. Under the 
leadership of William Angell, an 
extension housing specialist in the 
Minnesota Extension Service, 
professor in the Department of 
Design, Housing, and Apparel, and a 
member of the Cold Climate 
Housing Center staff, the University 
received a three-year grant from the 
Environmental Protection Agency 
(EPA) to establish a regional radon 
training center. The center will 
provide information about radon to 
government officials and the general 
public, and establish training courses 
for building professionals. The 
primary audience for the training 
courses are individuals who wish to 
learn about radon mitigation 
techniques. Specifically, the courses 
discuss how to diagnose and repair a 
problem of excessive radon levels in 
residential structures. 

The regional training center, also 
known as the Midwest Universities 
Radon Consortium (or MURC), is 
made up of three universities: the 
University of Michigan, Kansas State 
University, and the University of 
Minnesota (which is the lead 
institution). The three jointly share 
the responsibility to provide radon 
information and training in the 
twelve-state north central region of 
the United States that extends from 
Michigan and Ohio west to the 
Dakotas and from Minnesota south 
to Missouri and Kansas. 

In establishing MURC as well as 
training centers at Rutgers and 
Colorado State University, the EPA 
began an interesting policy ex
periment. The EPA is a regulatory 
agency that acts following specific 
congressional mandates to protect 
the public from excessive concen
trations of pollutants in air, water, 

and soils. Their focus in air quality 
has been defined by the Clean Air 
Act and includes pollutants in the air 
that are found outside buildings to 
which the general public is exposed. 
Their previous actions have been to 
regulate emissions from large, 
localized pollutant sources such as 
industrial smoke stacks, and distri
buted sources such as automobiles. 

" ... indoor concentrations 
[of radon] cause the largest 

natural exposure to radiation 
for the general public." 

Recent legislation has given the 
EPA the responsibility to protect the 
public from radon, a pollutant whose 
indoor concentrations cause the 
largest natural exposure to radiation 
for the general public. This exposure 
occurs primarily in individual 
homes, which are private, not public, 
air spaces. As a result of the private 
nature of the primary location of 
radon exposure, the EPA decided 
that education rather than regulation 
would be the mechanism the Agency 
would use to deal with the problem. 
Education consists of alerting the 
public to the problem, recom
mending that individuals monitor 
concentrations in their own homes, 
and establishing guidelines for 
remedial action if the measurements 
reveal excessive concentrations. This 
was a policy decision that departed 
from typical EPA actions in the past. 

It was apparent that a major gap 
in this sequence existed when the 
policy was originally adopted. While 
researchers had developed several 
strategies for radon mitigation in 
homes, a radon mitigation industry 
that consisted of tradespeople and 
builders who were experts at 
delivering this service to the general 
public simply did not exist. A major 

goal of the regional training centers 
is to provide the training necessary 
to establish this industry. 

The EPA's policy choice is an 
experiment because it implies that 
the results will be measured and 
evaluated. Subsequent policy may 
shift depending on the results of the 
evaluation. the importance of the 
experimental nature of the radon 
project should not be overlooked. 
There are many other pollutants in 
building air that have adverse health 
effects. Policies concerning these 
pollutants have not been established. 
It is clear that a large agency such as 
the EPA develops a certain pattern to 
its activities. Thus, if the radon policy 
experiment succeeds, future indoor 
air policies of the EPA may also 
follow a similar structure. 

" ... the number of people who 
have tested their own houses 
in the United States has not 

been large enough." 

How has the radon experiment 
been working? Training center 
courses have been well received 
judging from the evaluations that 
follow the sessions. A substantial 
number of those trained have passed 
the national radon contractor 
proficiency exam given by the EPA. 
On the other hand, the number of 
people who have tested their own 
houses in the United States has not 
been large enough. Efforts are 
increasing to develop the public's 
awareness of the problem and to 
encourage testing in all homes. 

These comments are being made 
in March, 1990. The training centers 
began opera Von in October, 1989. 
Prudence requires that the exper
iment be allowed to continue sub
stantially longer before a decision be 
made about its success or failure. • 
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Fans Can Deliver Rated Airflows 
Joseph M. Zulovich, Agricultural Engineering 

A ny fan can deliver the airflow 
at which it is rated if the major 
components of exhaust ven

tilation systems are all working 
together. The major components of 
exhaust ventilation systems include 
exhaust air, airflow pattern, equipment, 
and make-up air. These four major 
components are integrated together 
in exhaust ventilation systems and 
must all exist for the system to 
operate properly. 

The equipment is the heart of an 
exhaust system and includes the fan 
or blower and any ducts attached to 
get the air outside the home. The 
desired airflow rating of a fan is 
based on the exhaust air component, 

or the amount of air to be removed 
from the house and vented to the 
outside. Several things may be 
happening when a fan is not de
livering the rated airflow necessary 
for the exhaust air requirement. 
These may include improper 
equipment matching and inadequate 
airflow patterns. 

Equipment and Airflow 
Improper equipment is often the 

culprit behind a fan not delivering its 
rated airflow. As already mentioned, 
exhaust ventilation equipment 
generally includes both a fan or 
blower and some duct system to 
channel the air to the outside of the 

Cold Climate Housing Center 
Adds New Members to Staff 

Joe Zulovich has recently joined the CCHC staff in the Agricultural 
Engineering Department as Extension Engineer. Previously at Iowa 
State University, Joe is experienced in environmental systems and 
structures. He will be providing support to the center in the areas of 
ventilation systems and controls, and also heating and cooling 
systems. 

Teddi Barron has recently filled the CCHC's new position of Education 
Specialist. Teddi was previously at Iowa State University, where she 
was a Communications Specialist for the Energy Extension Service and 
the Iowa Radon Project. She will be developing a series of video tapes 
for builders and homeowners on the construction techniques of energy 
efficient housing. 

Nancy Lange has also joined the CCHC team as a Research Assistant 
in the Department of Design, Housing, and Apparel. Formerly with 
the American Lung Association of Minnesota, Nancy has experience 
with indoor air quality issues and will be providing support to the 
center in that area. 

house. If the fan does not match the 
attached duct, the fan rna y not 
deliver the rated airflow. 

To properly match equipment, one 
must first understand the meaning of 
a fan rating. A fan rating is the fan 
airflow capacity in cubic feet per 
minute (cfm) at a given static 
pressure measured in inches of water 
gauge. Static pressure is the pressure 
a fan develops to move air from one 
location to another. When a fan 
develops a certain level of static 
pressure, a unique airflow capacity 
(measured in cfm) can be moved by 
the fan. A given fan will have 
different unique cfm capacities at 
different static pressures. As the 
static pressure that a fan develops 
increases, the quantity of air that the 
fan can move decreases. Also, a fan 
can only create a certain level of 
static pressure before the corre
sponding airflow of the fan is 
reduced to nothing. 

For equipment matching, one 
must also understand that ducts 
have a pressure resistance to air 
flowing through them. A given duct 
configuration has a unique pressure 
resistance (measured in inches of 
water gauge) for a specified airflow 
rate (measured in cfm). The pressure 
resistance is a given duct config
uration increases with increasing 
airflow rates. 

The goal of equipment matching 
is to select a fan that has the desired 
airflow rating at a static pressure 
large enough to force the air through 
the attached duct. If the pressure 
resistance of the duct at the fan's 
rated airflow is greater than the fan's 
corresponding static pressure capa
city, the fan will not deliver the rated 
airflow. The excessive duct pressure 
resistance must be balanced by an 
increase in the fan's static pressure 

Continued on next page. 
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Duct/Make-up 
Air System 
Airflow Capacity 

~Balance Point 

Increasing Airflow Rate 

Figure 1. The balance point locating the match between the fan 
airflow capacity and the duct/make-up air system airflow capacity. 

which will cause the fan to deliver a 
lower airflow rate. Therefore, for 
proper equipment matching, the fan 
static pressure at the desired airflow 
rating needs to be at least as large as 
the duct pressure resistance at the 
corresponding airflow rate. See 
Figure 1 for further explanation. 

Airflow Patterns 
Inadequate airflow patterns can 

also prevent a fan from delivering 
rated airflows, even if the equipment 
is properly matched. Proper airflow 
patterns can be developed if the 
other two components of exhaust 
ventilation systems, in addition to 
the equipment, are working together. 
The airflow patterns and the make
up air components work together to 
replace the exhaust air being 
removed from the house by the 
fan/duct system. The make-up air 
must enter the envelope of the house 
to replace the air being exhausted. 
The air must then move through the 
house from the point of entry to 
where the fan is exhausting the air. 

The resulting airflow patterns should 
trap and/ or dilute the air contam
inants that need to be exhausted 
from the house. Problems arise when 
either the make-up air capacity is too 
small for the exhaust air require
ments or the 'airflow pattern through 
the house is restricted. Both of these 
conditions cause pressure resistances 
to airflow. 

The static pressure developed by 
the fan must overcome all of these 
resistances. If the static pressure 
necessary to pull the air into and 
through the house is less than the 
remaining pressure capacity of the 
fan (if there is any remaining), then 
the air cannot reach the fan at a 
sufficient rate. As a result, the fan 
will not deliver the rated airflow. 

To solve this problem, some of the 
static pressure capacity of the fan at 
its corresponding desired airflow 
rating must be reserved to draw the 
air from the other portions of the 
house. Also, a plan for make-up air 
to enter the house must be developed 
for the rated airflow rate. If make-up 

air is not provided, the fan again will 
not operate at its rated airflow 
capacity. 

In summary, a fan will deliver its 
rated airflow if the corresponding 
static pressure rating is not exceeded. 
The static pressure of the fan is 
balanced by not only sizing the 
attached duct properly, but also by 
providing adequate make-up air 
capacity and unrestricted airflow 
patterns throughout the house. If all 
four components of exhaust 
ventilation systems are properly 
integrated together, a fan will deliver 
its rated airflow. • 

New Publications 
Now Available 

The Cold Climate Housing Center 
has recently published two new 
Extension Folders which present 
vital information on two different 
indoor air contaminants, carbon 
monoxide and asbestos. 

"Carbon Monoxide Concerns in 
Cold Climate Houses" (NR-F0-3887) 
discusses the potential sources of this 
"silent killer," and how it can affect 
the health of a home's inhabitants. 
Although carbon monoxide is 
generally associated with automobile 
exhaust, it can also be found indoors 
where combustion appliances are 
used or where certain other 
conditions exist. The fact that it is 
colorless, odorless, and tasteless 
makes carbon monoxide often very 
difficult to detect. This folder 
describes typical symptoms of 
exposure to this deadly air pollutant, 
as well as how to determine if your 
home has high levels of the gas. In
formation is also provided on testing 
for and monitoring carbon monoxide 
in the home, and ways of preventing 
carbon monoxide poisoning. 

"Asbestos Concerns in Cold 
Climate Houses," (NR-F0-:3820) is a 
comprehensive folder which explains 

Continued on page 8. 
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New Publications 
Continued from page 7. 

what this air contaminant is and how 
it can pose a threat to occupants of 
certain homes and public buildings. 
Exposure to asbestos fibers has been 
known to cause lung cancer as well 
as other health problems which are 
discussed here. Information is also 
provided on asbestos-containing pro
ducts, and how to determine if 
asbestos is present in your home. 
This folder describes federal 
regulations regarding this hazardous 
material, and gives guidelines on 
handling any asbestos you might 
find in your home. • 

The University of Minnesota, including the 
Minnesota Extension Service, is committed to 
the policy that all persons shall have equal 
access to its programs, facilities and 
employment without regard to race, religion, 
color, sex, national origin, handicap, age, 
veteran status or sexual orientation. Mention 
of a commercial name does not imply 
endorsement, nor does failure to mention a 
name imply criticism by the Minnesota 
Extension Service. 

Questions? Comments? 
For more information: 

Linda Y. Yun, Managing Editor 
Cold Climate Housing Center 

203 Kaufert Laboratory, 2004 Folwell Ave. 
University Of Minnesota, St. Paul, MN 55108 

(612) 624-9219 

Are you moving? If so, please send your 
name and new address to CCHC. 

Thank you. 

Cold Climate Housing Center 
203 Kaufert Laboratory 
2004 Folwell Avenue 
St. Paul, MN 55108 

"The financial support of Exxon Oil Overcharge funds 
administered by the U.S. Department of Energy and 
Minnesota Department of Public Service, Grant Number 
DE-F602-76CS60014 is acknowledged, but the authors 
assume complete responsibility for the contents herein." 

Cold Climate Housing Publications 
"Home Mois~ure Sources," Fact Sheet 

CD-FS-3396. 
"Mold and Mildew in the Home," Folder 

CD-F0-3397. 
"Home Indoor Air Quality Assessment," 

Folder CD-F0-3398. 
"Residential Heat Loss," Folder CD-F0-

3399. 
"Insulation Basics," Folder CD-F0-3400. 
"Moisture Sources Associated with 

Potential Damage in Cold Climate 
Housing," Folder CD-F0-3405. 

"Home Indoor Winter Relative Hu
midity: What is Acceptable?" Folder HE
F0-3415. 

"Radon Issues in House Buying and 
Selling," Folder HE-F0-3532. 

"Radon Facts for House Sellers and 
Buyers," Fact Sheet HE-FS-3533. 

"A Systems Approach to Cold Climate 
Housing," Folder CD-F0-3566. 

"Humidity and Condensation Control in 
Cold Climate Housing," Folder CD-F0-
3567. 

"Ceiling Airtightness and the Role of Air 
Barriers and Vapor Retarders," Folder CD
F0-3568. 

"Exterior Wall Airtightness and the Role 
of Air Barriers and Vapor Retarders," 
Folder CD-F0-3569. 

"Performance of Downdraft Kitchen 
Range Exhaust Systems," Folder HE-F0-
3722. 

"Performance of Kitchen Range Exhaust 
Hoods," Folder HE-F0-3713. 

"Radon Reduction in Cold Climate 
Houses: Preliminary Perspectives," 
Bulletin HE-BU-3818. 

"Radon and New House Construction," 
Folder HE-F0-3819. 

"Residential Kitchen Ventilation," Folder 
HE-F0-3725. 

"Minnesota Radon Facts," Fact Sheet 
HE-FS-3882. 

"Carbon Monoxide Concerns in Cold 
Climate Houses," Folder NR-F0-3887. 

"Asbestos Concerns in Cold Climate 
Houses," Folder NR-F0-3820. 

Two video tapes on range exhaust 
systems are available through the 
Extension Distribution Center, 3 Coffey 
Hall, 1420 Eckles Avenue, St. Paul, MN 
55108. They are "Performance of Kitchen 
Range Exhaust Systems" (HE-VH-3593) 
and "Kitchen Range Exhaust System" 
(HE-VH-3594). 

Several other Cold Climate publications 
are currently being prepared, reviewed or 
planned. By writing or calling your local 
county extension agent or the Cold 
Climate Housing Center, you can obtain 
single copies of the publications listed 
above. Additional copies of the listed 
publications can be purchased from the 
Extension Distribution Center on the St. 
Paul Campus. Fact sheets are priced at 
10¢ wholesale, 20¢ retail, while Extension 
folders are priced at 25¢ wholesale, 50¢ 
retail. 

During the coming year, CCHC staff 
will be conducting educational programs 
in many subject areas related to cold 
climate housing. A Cold Climate 
"Central" telephone number--612-624-
9219--has been set up in Kaufert 
Laboratory (Forest Products) on the St. 
Paul Campus. Incoming calls regarding 
the program and information requests 
may be directed to this number or to 
specialists serving particular subject 
matter areas. 
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