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1991 WINTER WORKSHOPS 

During January, February, and 
March of the corning year, the CCHC 
staff will be conducting their annual 
series of educational programs for 
building professionals. This year's 
winter workshops will emphasize 
heating, cooling, ventilation, and 
retrofits, but topics will vary by 
location. Listed below are the dates 
and locations for these workshops: 

Insulation Choices for Residential 
Ceiling and Wall Cavities 

January 22 Willmar 
January 29 Willmar 
February 5 Mankato 
February 5 Hennepin TC 
February 7 Bemidji 
February 7 Dakota TC 
February8 Crookston 
February 19 Willmar 
February 21 Detroit Lakes 
February 25 Eveleth 
February 26 Duluth 
February 28 Rochester 
March 1 Owatonna 
March5 Marshall 

Schedule is subject to change. 

For more information, contact the 
CCHC at the number/address listed on 
page3. 
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Timothy D. Larson, Forest Products 

We install insulation in our 
homes to reduce the rate at 
which heat leaves or enters 

our homes. The greater the thickness 
of the insulation or higher the 
resistance to heat flow (expressed in 
R-value per inch), the lower the rate 
at which heat flows across it. 
However, each additional inch of 
insulation that is added is less 
effective than the previous inch that 
was added. This means that there 
comes a point where additional 
insulation will not be cost effective. 
Minnesota code requires an R-38 in 
the ceiling, an R-19 in the walls, and 
an R-5 in the foundation walls. These 
R-values are reasonable as long as 
there is quality installation of the 
insulation and the ceilings and walls 
are airtight. 

Another consideration we use to 
decide how much insulation to 
install is similar to the reason we 
plant trees. We are planning for the 
future. Just as trees can be planted 
for our children to enjoy, we need to 
build our homes for the next 
generation. The homes that we are 
building today should provide 
housing 50 to 75 years from now that 
will be energy efficient, comfortable, 
durable, and healthy. 

The proper choice of insulation for 
a residential home will depend on its 
particular use. For example, to install 
insulation in an existing wall, fiber
glass batts would not be appropriate 

if interior and exterior finishes are to 
remain intact. The preference would 
be for something that can be blown 
into the wall and would give 
satisfactory performance over time. 
There are several types of insulation 
that will do the job. It is necessary to 
weigh several factors including: 
costs, variation in R-value, 
contractors available to do the job 
and ease of installation for the do-it
yourselfer, durability, safety, and 
compatibility with materials around 
it when deciding which insulation to 
choose. In the following discussion, a 
description of common insulations 
that are used above ceilings and in 
wall cavities are explored in more 
detail. 

Cellulose 
Cellulose is essentially finely 

shredded newsprint with chemicals 
added to resist fire and fungal 
growth. When forms of borate are 
added for fire resistance the 
insulation may also act as an 
insecticide for providing protection 
against termites and cockroaches. 
Boron is the most expensive additive 
but is also one of the least corrosive 
to metals. 

Cellulose is primarily used on 
horizontal surfaces like ceilings. On 
this type of surface cellulose settles 
approximately 20 percent. It can be 

Continued on page 2. 
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Insulation Choices for Residential Ceiling & Wall Cavities continued from page 1. 

assumed that cellulose will settle to a 
density of about 3 lbs./ft3. At this 
density it will have an R-value of 
approximately 3.6. The following 
three steps should be used to 
calculate the amount of cellulose 
needed to give a chosen R-value on a 
horizontal surface: 1) Select the 
desired R-value. 2) Divide the 
selected R-value by 14 to get the 
necessary pounds per square foot. 
3) To get the total necessary pounds 
for the horizontal surface, multiply 
the pounds per square foot by the 
area that is going to be insulated. 

Cellulose is also used in vertical 
walls, particularly in energy 
retrofitting. Small holes at the top 
and bottom of each wall cavity allow 
it to be insulated with dry cellulose 
and increase the R-value of a 3-1/2" 
wall typically to 11-13. This takes an 
experienced insulator as uniformity 
in coverage and density is very 
critical to prevent settling. Dry 
cellulose in vertical cavities must 
have densities between 3.5 to 4 
lbs/ft3 to eliminate settling. 

Wet cellulose can be installed in 
vertical cavities during the new 
construction process. Research has 
shown that not more than 1-1/2 to 2 
gallons of water should be added to 
30 lbs of dry cellulose as it is 
installed. This generally allows the 
vapor retarder and drywall to be 
installed in 24 hours provided there 
is not a double vapor barrier and 
there has been good drying 
conditions. If higher levels of water 
are mixed with the cellulose it may 
take up to a month to dry sufficiently 
to allow the wall cavity to be closed 
up. The best guideline to follow is to 
not install the vapor retarder and 
drywall until the cellulose is dry. 
This will prevent cellulose 
installation moisture from causing 
problems like nail popping, exterior 
paint failure, decay, and mold and 
mildew growth. 

Fiberglass Batts 
Fiberglass batts are made from 

long fibers of spun glass that are 
bonded with resins and loosely 
woven together. Fiberglass batts have 
an R-value that ranges from 3.1 to 
3.8. This product has dominated wall 
insulation in new construction here 
in the state of Minnesota. It is also 
very easy for the do-it-yourselfer to 
install this product either in 
accessible attics or walls. 

Care must be taken during 
installation to fill the cavity 
completely. Also batts need to be cut 
to fit exactly the space they are to fill. 
Installing batts that are too large will 
leave a crease in the batt that could 
lead to convective looping and a 
lower R-value than anticipated. See 
Figure 1 for incorrect batt 
installation. When using faced batts 
the facing should be towards the 
warm surface of the wall. Face
stapling of the batt flanges is 
advisable to prevent channels in the 
stud cavity which usually 
accompany inset-stapling. In attic 
spaces batts need to occupy the full 
width of the space. This means that 
for 24"-spaced trusses a full 24" batt 
should be installed. If batts for 24" 
o.c. studs are used between the 
trusses there will be a small space 
between the batts which will degrade 
the thermal resistance of the ceiling 
insulation. Also the batts in the attic 
should be layered so they run 
perpendicular to each other to 
prevent batt seams from being 
continuous and possibly reducing 

/ ,. 

the effectiveness of the installed batt 
insulation. Do not block attic 
ventilation. Ventilation chutes can be 
used to maintain air flow from the 
soffit to higher roof vents. 

A common misunderstanding 
about batt insulation is that one can 
compress an R-19 5-1/2" batt into a 
3-1/2" space and still have R-19. In 
this instance the increase in density 
has actually increased the R-value 
per inch but the overall R-value for 
the ba tt has dropped from R-19 to 
about R-15. The R-value per inch has 
gone from 3.4 to 4.2. When 
compressing fiberglass batts, the R
value per inch continues to rise up to 
a density of 3 or 4 lbs/ft3 (depending 
on the type of fiberglass), above 
which it begins to fall. 

Fiberglass Loose Fill 
Loose fill is manufactured from 

the same basic materials as batts. The 
loose fill can be either chopped 
fiberglass batts or unwoven 
individual fibers specifically made 
for loose fill. The density of loose fill 
fiberglass in a horizontal application 
like the attic is about 0.5 to 0.8 
lbs/ft3. This gives an R-value of 
approximately 2.4 per inch. 

Loose fill can also be blown into 
wall cavities and cathedral ceilings. 
A netting is often used to hold the 
blown insulation in place. Adhesives 
may also be added to the fibers to 
give stability to the final product. 
Many manufacturers will not guar-
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Crease present due to using 
a batt too large for stud 

::1'1!1~-- space. Cut batt to fit space 
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instead. 

Batt should be flush with 
inside face of stud. 

Figure 1. Fiberglass batt must fill spaces completely. 
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Table 1. Advantages and Disadvantages of Cellulose and Fiberglass Batt Insulation. 
The Cold Climate 
Housing Center 

Advantages 

Cellulose Fills irregular spaces 

Provides a higher resistance to 
air leakage than most insulations 

Relatively inexpensive 

Contains sound-deadening 
qualities 

Provides a use for recycled 
newspapers 

Can be installed in enclosed walls 

Fiberglass Relatively inexpensive 
Batt 

Lightweight 

Non-settling 

Easy to install in open cavities 

Resistance to moisture 
damage 

antee the thermal performance of 
their product when it is blown into 
wall cavities. Depending on the 
density the R-value of the insulation 
will vary from 2.5 to 3.6 per inch. 

The advantages and disad
vantages are similar to those listed 
for cellulose with the following 
exceptions: Loose fill fiberglass is 
more resilient to moisture than 
cellulose. However, it does not 
provide the air leakage resistance 
and sound-deadening qualities of 
cellulose. 

Summary 
In addition to cellulose and 

fiberglass, there are other types of in
sulation to consider for ceiling and 
wall use, such as rock wool and 
mineral wool. In new construction, 
other options also exist, such as stress
skin panels constructed of polystyrene 
and various sheet products, and 
the newer plastic foams which are 
sprayed into wall cavities. 

Ceiling and wall insulations are 
chosen based on answers to many 
questions. What is its R-value? How 
easy is it to install? Who is going to 
install it? How much does it cost? 

Disadvantages 

Becomes permanently damaged 
when exposed to water 

Contents will settle over time 

Can cause eye and respiratory 
irritation during installation 

Must not come in contact with high
temperature sources (i.e., recessed 
light, fixtures, chimneys) 

Not suitable for closed cavities 

Provides little resistance to 
air leakage 

Fits into irregular spaces 
with difficulty 

Must not come in contact with high
temperature sources (i.e., recessed 
light, fixtures, chimneys) 

Most of the common insulations will 
give good performance as long as 
manufacturers' guidelines are used 
and there is quality installation. 
Installers should also protect their 
health during installation by wearing 
appropriate clothes and respirators. 

The Cold Climate Housing Center 
can answer your insulation ques
tions. Call or write the Center at the 
number I address given on this page. 

• 
References 

Energy, Mines and Resources Canada. 
1983. "Keeping the Heat In," Ottawa. 

Miller, Charles. 1989. "Thermal 
Insulation," Fine Homebuilding, October/
November: 36-42. 

Nissan, Ned. 1988. "Residential 
Insulation," Cutter Information Corporation. 

Manitoba Energy and Mines. Undated. 
"Attic Insulation," (Booklet #3). Manitoba 
Energy and Mines Info Center. Winnipeg. 

ASHRAE. 1985. Handbook of 
Fundamentals. American Society of Heating, 
Refrigeration and Air-Conditioning 
Engineers, Inc. 

Energy Division. June 1988. "Home 
Insulation," Minnesota Department of Public 
Service. Saint Paul. 

Hirning, Harvey J. and Lambert P. Vogel. 
April 1986. The Energy-Efficient Construction 
Manual. North Dakota Energy Extension 
Service. 

(CCHC) 
is an interdisciplinary group 
that draws its technica~ 
expertise from three de
partments at the University of 
Minnesota: Agricultural 
Engineering; Design, Housing, 
and Apparel; and Forest 
Products. Throughout the year, 
the CCHC staff will be 
conducting educational pro
grams in many subject areas 
related to cold climate housing. 
Questions regarding these 
programs and other infor
mation that is available 
through the Center can be 
directed to CCHC's central 
telephone number: (612) 624-
9219. Technical questions will 
be forwarded to one of our 
specialists in the appropriate 
subject area. 

Cold Climate Housing News is a 
publication of the Minnesota 
Extension Service. All requests to 
reprint or abstract any portion of this 
newsletter must be submitted in 
writing to the Cold Climate Housing 
Center. 

If you have questions or comments 
regarding this newsletter, contact: 

Linda Y. Yun, Managing Editor 
Cold Climate Housing Center 

203 Kaufert Laboratory 
2004 Folwell Avenue 

University of Minnesota 
St. Paul, MN 55108 

(612) 624-9219 

Are you moving or receiving dupli
cate mailings? Please send your 
name and address, or any correc
tions, to the address above. 

Thank you. 
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~ ~~t ~~~~~ t~~~~~~' prob1'mHumntly ~;ng ~ encountered by contractors, builders and consumers in building and 
maintaining homes in cold climate regions. 

Avoiding Forced Air Heating Problems 
While Minimizing Energy Use 

Joseph Zulovich and John Fick, Agricultural Engineering 

T o keep heating systems 
operating efficiently and 
providing the desired thermal 

comfort requires both maintaining 
the equipment and understanding 
system settings. You, as a building 
professional, can minimize call-backs 
and complaints by informing your 
clients of the required equipment 
maintenance and system operating 
options. Homeowners who maintain 
and understand their heating 
systems can not only achieve desired 
thermal comfort but also save energy 
at the same time. 

Furnace Maintenance 
A furnace tuned to the manu

facturer's specifications can provide 
an excellent place to begin energy 
conservation measures. If a furnace is 
not well tuned and maintained, a 
large amount of energy can be 
wasted. In fact, a 5% decrease in 
overall furnace efficiency directly 
results in at least a 5% increase in 
home heating bills for the 
homeowner. Therefore, the first step 
in improving heating system 
performance and energy efficiency is 
to tune and maintain the furnace. 

System Maintenance 
In addition to furnace main

tenance, maintenance should also be 
done on the heat distribution system. 
Forced air distribution systems are 
the most common and they can have 
a large effect on the total energy use 
of a heating system. Maintenance for 
forced air distribution systems 
includes (1) replacing or cleaning the 

air filter, (2) cleaning and servicing 
the blower, and (3) inspecting both 
supply and return air ducts. 

Homeowners need to be told how 
and when to change or clean their 
forced air system filters. They should 
understand the importance of clean 
filters. Dirty and/ or clogged filters in 
forced air systems will reduce the 
amount of air supplied to the various 
registers in the home. Reduced air 
flow caused by dirty I clogged filters 
can cause (1) some rooms to be cold 
while others are warm, (2) the 
furnace to operate longer and less 
efficiently, and (3) the forced air 
system blower to work harder and 
longer. Decreased performance of the 
heating system will increase energy 
use which directly results in higher 
utility bills during the heating 
season. 

Homeowners need 
to be told how and when 
to change or clean their 
forced air system filters. 

The forced air blower itself also 
needs cleaning and may need 
servicing. Dirt and grime can 
accumulate 'on blower surfaces 
during normal operation. Dirt on 
blower surfaces increases the 
resistance of airflow through a 
blower. The increased resistance 
reduces the blower's efficiency, and 

lowered efficiency results in 
increased electrical operating costs 
for the blower. If required, blower 
servicing, such as bearing lubrication 
and drive belt adjustments, increases 
operating life and improves 
operating efficiency. 

Forced air system ducts should be 
airtight and installed to remain 
airtight. Leaky air ducts can 
dramatically increase heating system 
energy use and even result in 
inadequate heating for a house. 
Supply air ducts in unheated open 
crawl spaces, unheated basements 
and attics should not leak. Heated air 
leaking from supply ducts into 
unheated spaces increases energy 
usage because the heated air is not 
directly supplied to the living area of 
the home. If supply ducts should 
become disconnected, very little 
heated air will reach the desired 
location and result in cold areas of 
the home. Return air ducts in 
unheated basements and open crawl 
spaces should also not leak. Cold air, 
which leaks into return air ducts 
from unheated spaces, takes more 
energy to heat to the desired 
temperature than cool air returning 
from heated rooms. Also, recent 
research has indicated that leaky 
ducts can significantly increase 
unwanted building infiltration 
resulting in increased heating costs. 
By keeping duct leakage to a 
minimum, overall heating system 
efficiency can be maximized for both 
energy usage and thermal comfort. 

Continued on page 6. 



COLD CLlrYlr\TE 1-!0LSl\C CE\TER 11.-\CE; 

Energy-Efficient Swedish Housing 
J. Stephen Weeks, Architecture and Phil Steklenski, Forest Products 

This second of three articles on Swedish 
building practices is not meant to be a 
thorough overview. Instead, it provides a 
brief discussion of some of the elements that 
produce the high levels of energy efficiency 
in Swedish factory-built homes. 

0 ver the last twenty years, 
Swedish factory-built home 
producers have developed a 

systems approach to building 
healthy, economical and energy
efficient homes. This development 
has been guided by the results of a 
well-funded national research 
program and through trial-and-error 
efforts of home producers. 

The systems approach in the 
factory begins with stringent quality 
control in the fabrication and 
assembly process. It benefits from 
well-trained workers, a controlled 
workplace environment, horizontal 
assembly, and automated, computer
controlled machinery. Table 1 shows 
the results of a computer simulation 
of heating and cooling requirements 
of a two-story, 1147-square-foot home 
and clearly indicates the progress 
factory homebuilders in Sweden 
have made in producing energy
efficient homes. 

There are three primary elements 
that characterize the energy per
formance of the structural envelope 
of the Swedish factory-built house: 
(1) Increased levels of thermal 
insulation; (2) Reduced thermal 
bridging; and (3) Reduced air in
filtration. 

Increased Thermal Insulation 
Swedish Building Code require

ments for all walls, floors, roofs and 
windows have increased drama
tically since 1975, with R-value 
requirements in walls improving 
from R-10 to· R-33 and in roofs 
improving from R-12 to R-47. This 
increase necessitated thicker wall 
cavities and promoted the develop
ment of higher density insulating 
materials. The higher density mineral 
fiber insulation produced higher R
values per inch and a more rigid batt 
that is precision pre-cut and 
machine-placed into stud cavities, 
eliminating gaps where convection 
currents could form. The insulation's 
higher density also allows layering to 
increase the wall thickness up to 12" 
(300 mm) with R-values near 55, 
clearly exceeding the Code (see 
Figure 1, a). Some home producers 
market their thicker wall aggres
sively. 

Windows commonly exceed the 
Swedish code requirement of R-3 by 
using triple-panes, with low-emis
sivity coatings and argon gas filling. 
Many windows achieve R-values as 
high as 5. 

Reduced Thermal Bridging 
The thermal bridging due to the 

poor insulating properties of solid 
wood studs resulted in the develop
ment of a variety of innovative light
weight framing concepts. While 
keeping the wall thicknesses to a 

Table 1. Simulated energy use, in million Btu/year, of a prototype house built 
in Minneapolis, MN to typical 1982 U.S. practice; HUD Minimum Property 
Standards (MPS); the 1980 Swedish building code (SBN 1980); and the 1984 
Swedish code for homes heated with electricity (ELAK 1984). 

U.S. Practice 
U.S. MPS 
Sweden SBN-80 
Sweden ELAK 1984 

Heating 
(million Btu/year) 

45.3 
35.1 
23.2 
9.6 

Cooling 
(million Btu/year) 

5.9 
5.6 
4.9 
4.5 

Total 
(million Btu/year) 

51.2 
40.7 
28.1 
14.1 

Source: Lee Schipper, Stephen Meyers and Henry Kelly, Coming in From the Cold: 
Energy-Wise Housing in Sweden, (Cabin John, MD: Seven Locks Press, 1985), 69-70. 

minimum, these innovations have 
reduced the weight of the factory
prod uced wall panels, reduced 
shipping and handling costs, and 
reduced lumber costs. Some 
commonly used stud and plate 
assemblies are strapped solid wood 
stud, I-beam stud, box beam 
stud/plate, and truss stud. 

Reduced Air Infiltration 
In anticipation of increased 

insulation levels and the reduction of 
thermal bridging in the wall, the 
thermal integrity of the building 
required the elimination of air 
movement through and around the 
wall. While the wall design 
minimizes the number of joints, 
EPDM rubber gaskets are extensively 
used to seal joints susceptible to air 
leakage or shrinkage in the wood 
members. These gasket installations 
are primarily done in the factory for 
wall-panel to floor connections, 
window I door frames to stud 
connections, and wall-panel to wall
panel connections. Other gaskets and 
seals used in field assembly are at 
floor plates to foundation walls and 
the interlocking wall-panels to floor 
deck connections (see Figure 1, b). 

The durability and performance of 
Swedish air-vapor retarders inside 
walls and ceilings were improved in 
three ways. First, careful installation 
avoids holes and tears. This is 
achieved in the plant by rolling 
sheets over the stud frame, which is 
in a horizontal position, prior to 
nailing the interior finish, allowing 
for continuity at a panel and ceiling 
joints by overlapping the edges. 
Secondly, research improved the 
retarder's resistance to decay from 
ultraviolet radiation. Finally, the 
sheet's thickness has increased to 8 
mil which further reduces 
permeance. When panels are placed 
together in the field, the excess air
vapor retarders are carefully layered 

Continued on page 6. 



1'\Ct 11 COLD CL!t\IATE HOL51f\C CENTER 

Energy-Efficient Swedish Housing 
Continued from page 5. 

a. Batts are layered in from one side, 
either by hand or machine, to prevent 
folds or gaps in the wall cavity. 

Smaller pre-cut pieces fill in the flange 
area of the truss stud or I-beam stud. 

b. Compressible EPDM gaskets seal 
joint between panel and floor system. 

Figure 1. Detail of batt insulation in 
wall-panel cavity and the connection 
of wall-panel of floor deck. 

or folded to make the sheeting con
tinuous. Services and utilities are 
placed in molding or raceways at the 
base of the wall or in the floor. 

Windows are built as a small wall
panel on a horizontal jig, then lifted 
and installed directly into the 
appropriate place in the wall during 
assembly. The glazed unit is first 
gasketed; then the structural frame is 
built around it (see Figure 2). 

The elimination of infiltration 
which provided uncontrolled natural 
ventilation required the inclusion of 
mechanical ventilation as an essential 
component of the energy-efficient 
house. While Sweden relies on 
electric resistance or hydronic 
heating systems, the new conser-
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Figure 2. Schematic of a typical 
Swedish window assembly. 

vation measures have reduced heat
loads which keeps capital and 
installation costs low. The air
tightness of the house allows the 
mechanical heating and ventilation 
systems to be more effective 
particularly when coupled with a 
heat recovery system. 

In summary, Swedish factory 
homebuilders, who build over 90 
percent of the single-family homes in 
Sweden, consistently produce 
energy-efficient homes. As part of an 
overall systems approach, they use 
high levels of thermal insulation, 
minimize thermal bridging and 
nearly eliminate uncontrolled air 
infiltration. • 
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The House Doctor 
Continued from page 4. 

System Operation 
Heating system operation can 

have significant impacts on system 
performance. This operation includes 
thermostat settings, furniture 
locations, and register airflow rates. 
By having homeowners keep the 
thermostat setting low, and yet 
comfortable, will decrease energy 
consumption of the entire heating 
system. Heating energy requirements 
can also be lowered using thermostat 
setback. Thermostat setback 
strategies during night and/ or day 
also will decrease energy con
sumption on average of one percent 
each continuous eight-hour period 
for each degree Fahrenheit. Home
owners should be told that furniture 
and other items, such as doors, 
should not restrict air flowing from 
supply registers or returning to 
return registers. Air moving freely 
throughout the home's heated spaces 
improves heating system perfor
mance. Finally, the amount of air 
flowing from each register should be 
balanced so all portions of a home 
are heated to desired temperatures. If 
airflow is not large enough to heat a 
particular room without overheating 
other portions of the home, the air 
distribution system is not properly 
balanced. Energy is wasted when 
portions of a home are overheated. 
By balancing an air distribution 
system for thermal comfort, energy 
usage will be minimized by the 
entire heating system. 

In summary, heating systems need 
to be properly designed and installed 
to efficiently heat a home. In 
addition, if the equipment and 
system is not properly maintained 
and operated, the heating system 
will not heat the home to the desired 
temperature with the least amount of 
energy. • 
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Universal Design: Comfort in Cold Climate Housing 
Wanda Olson, Design, Housing and Apparel 

Being comfortable in a home 
means different things to 
different people. To some it 

means being free of inconveniences 
that may be irritating as well as 
costly such as a drafty room or a 
frosted window, while to others it 
may mean being free of painful and 
extremely inefficient design features 
such as door knobs and controls that 
can't easily be turned by arthritic 
hands, and appliance switches or 
outlets that are inaccessible from a 
wheelchair. 

A system of design that accom
modates varying needs throughout a 
person's life and is adaptable for a 
variety of users is called "universal 
design". When retrofitting a home for 
energy efficiency and durability, it 
may be a good idea to consider 
universal design modifications. 
These design features will also make 
new homes more attractive to the 
growing population over 55 years 
old. 

Whether or not a home incor
porates adaptable, accessible, and 
safe universal design is often most 
apparent in the kitchen. Here any of 
the following functional limitations 
may affect kitchen use, as well as 
other daily household activities: 

• general weakness, low energy 
• limited reach when standing 
• impaired mobility which necessi

tates the use of aids (i.e., wheel
chair, cane, walker or crutches) 

• difficulty in bending or kneeling 
•dizziness when looking down 

or looking up 
• weak or painful grasp, limited 
finger control 

• little or no sensation to touch 
• partial or total vision loss 
• hearing loss 

Universal design features can make 
living in a home more comfortable 
and efficient for persons with any of 
these limitations. 

Adaptability and Accessibility 
Certain structural aspects and 

placement of appliances can increase 
a home's adaptability and accessi
bility. Some examples include: 

• 32-inch doorways (swing clear 
hinges can increase the clear 
opening, see Figure 1); 

• 36-inch wide hallways; 

• a variety of counter height or 
pull-out surfaces for uses from 
different heights; and 

• adjustable shelving in wall and 
pantry storage cabinets and 
refrigerators. 
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Figure 1. Swing clear hinge. 

Ease of Use 
In addition to adaptability and 

accessibility, many design features 
will make appliances and mechanical 
equipment easier to use. Some 
examples include: 

a. 

• handles, controls, and knobs that 
can be used by the whole hand 
rather than the fingers (i.e., D- or 
U-shaped handles or lever 
handles instead of a recessed pull 
or a solid bar without an 
opening, see Figure 2); 

Figure 2. a) Lever handle. 
b) D- or U-shaped handle. 

• appliance dials 1-1 I 2 inches or 
greater in diameter that are 
located at the front or side rather 
than at the rear of the backsplash; 

• light switches no higher than 54 
inches and outlets no lower than 
15 inches from the floor; 

•settings and directions that are 
large enough and have good 
contrast between lettering and 
background to allow for easy 
reading with impaired vision; 

•adequate lighting; and 

• appliances with low maintenance 
such as automatic defrost refrig
erators and self-cleaning ovens. 

Safety 
Finally, there are also many 

universal design features that can be 
incorporated into the retrofit or con
struction of a new cold climate house 
that will make the home safer. 
Examples include the following: 

• cooking appliances that mini
mize contacts with hot surfaces 
such as a microwave appliance or 
induction cooktop, or a side
opening oven door with pull-out 
board below; 

• sink with single-lever faucet 
controls and separate instant hot 
water tap; and 

• non-skid floor surface such as 
vinyl and wood (uneven ceramic 
tile makes mobility difficult). 

For More Information 
Not all universal design features 

may be suited to every cold climate 
construction project. On the other 
hand, some features may be easily 
incorporated and may actually 
increase the value of the home. For 
more information on universal 
design, contact the Cold Climate 
Housing Center or your local county 
extension office. • 

Figures adapted with permission from 
The Accessibility Book, © 1989 julee 
quarve-peterson, inc. 



UNIVERSITY OF MINNESOTA 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
3 1951 003 292384 H 

Cold Climate Housing Publications Order Form 
Price 

Item Number Title Qty. x Each = Total 

Indoor Air Quality 
*CD-F0-3398-D Home Indoor Air Quality Assessment 1.50 

HE-F0-3532-D Radon Issues in House Buying and Selling 1.50 

HE-Fs-3533-A Radon Facts for House Buyers and Sellers .25 

HE-BU3818-E Radon Reduction in Cold Climate Houses 2.00 

HE-F0-3819-C Radon and New House Construction 1.00 

HE-FS-3882-A Minnesota Radon Facts .25 

NR-F0-3887-C Carbon Monoxide Concerns in Cold Climate Houses 1.00 

NR-F0-3820-D Asbestos Concerns in Cold Climate Houses 1.50 

CD-F0-3397-C Mold and Mildew in the Home 1.00 

Moisture/Condensation/Humidity 
CD-FS-3396-A Home Moisture Sources .25 

CD-F0-3405-D Moisture Sources/Potential Damage in CCH 1.50 

HE-F0-3415-C Home Indoor Winter Relative Humidity 1.00 

CD-F0-3567-D Humidity & Condensation Control in CCH 1.50 

Insulation/Heating 
CD-F0-3399-C Residential Heat Loss 1.00 

CD-F0-3400-C Insulation Basics 1.00 

Airtightness 
CD-F0-3568-D Ceiling Airtightness/ Air Barriers/Vapor Retarders 1.50 

*CD-F0-3569-D Exterior Wall Airtightness/ Air Barriers/Vapor Retarders 1.50 

Ventilation/Exhaust 
HE-F0-3722-C Performance of Downdraft Kitchen Range Exhaust Systems 1.00 

HE-F0-3713-C Performance of Kitchen Range Exhaust Hoods 1.00 

HE-F0-3725-D Residential Kitchen Ventilation 1.50 

General 

CD-F0-3566-c A Systems Approach to Cold Climate Housing 1.00 

Also available are two video tapes on range 
exhaust systems (call the CCHC for more 
information on obtaining these): 

HE-VH-3593 "Performance of Kitchen Range 
Exhaust Systems" 

HE-VH-3594 "Kitchen Range Exhaust Systems" 

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." 

SUBTOTAL 

MN Residents, Please include 6% Sales Tax 

GRAND TOTAL 

St. Paul Campus Library 
F~oom ff:!: 

Mail to: 
Name: 

Street: 

City /State/Zip: 

Send Order to: 
Distribution Center 
3 Coffey Hall 
1420 Eckles Avenue 
St. Paul, MN 55108-1030 

Make Check Payable to: 
University of Minnesota 

*Please note that these item 
numbers were incorrectly listed 
in the last issue of CCH News. 

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 imply 
criticism by the Minnesota 
Extension Service. 

Non-Profit Organization 
U.S. Postage 

PAID 
Minneapolis, MN 

Permit 155 
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