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How many times has a construction project been
delayed by bad weather? Construction delays cost
money. But all the delays aren’t necessary.

Putting down an Asphalt base before beginning
construction provides a stable work platform, and
minimizes mud, dust and silt. The contractor will have
access to the construction site in all kinds of
weather . . . plus a place to store materials.

Full-Depth Asphalt pavements can be designed
economically to aid any construction team . . . whether
for office buildings, shopping centers or industrial
complexes.

The contractor will not only save time and money
but the owner will benefit from Asphalt durability. Give
us a call. We'll give you the facts. Don’t delay.

Carolina Asphalt Pavement

>’ Asrociation. Inc.

Caswell Building, Koger Executive Center
P.O. Box 30725, Raleigh, NC 27612
Telephone: 919/781-3770
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WHAT IS A “HAMBRO”, ANYWAY?

It's a steel joist system without metal forms or bridging or
anchors.

It's a cast in place concrete system that can be stripped in 24
hours without back-shoring.

It's a steel joist made under a quality control program that
includes U. L. Factory Follow-up Inspection Service.

It's alow cost, high quality system for floors and roofs that uses
the best properties of steel and concrete.

CAROLINA HAMBRO It's a system you can specify with confidence as to price,

quality and delivery.

P.O. BOX 25148 It's a floor with super sound control (STC 57).
CHARLOHE, N.C. 28212 It's an open web system that plumbers and electricians love.
(704) 536-3644

SERVING THE CAROLINAS WITH THE WORLD’S BEST SOUND ENGINEERED FLOOR SYSTEM

the cold facts

Dependable cold storage with expert
engineering, sturdy construction and
versatile design. And built with

W. A. Brown quality. NSF approved
and listed UL electrical.

Your cooler/freezer will be
designed specifically for your available
space with prefabricated three or four
inch urethane walls. Complete with
maximum insulation and all the
features you need for years of service.
And that's the facts!

BROWN

SINCE 1910

W. A. BROWN & SON, INC.

P. O. Box 1408, Salisbury, N. C. 28144
Telephone: 704-636-5131

Urethane Walk-in Coolers/Freezers — Adjustable Shelving — Specialty Equipment for Food Stores — Engineering and Food Store Planning Service.

NORTH CAROLINA ARCHITECT



A STRATEGY

FOR ENERGY CONSERVATION

— NOW

By John K. Anderson, AlA

John K. Anderson AlA, is a
principal of Anderson-Land AIA,
AIP, Architects and Planners,
Chapel Hill & High Point

The sudden disappearance of cheap
energy sources has stimulated a
wide range of research in alternate
sources of energy. While progress is
being made, we are told that it will
be at least five years before the
energies of wind, sun, water and
earth can be effectively concentrated
to supplement heat and power on a
commercial basis. Meanwhile, prices
of conventional fuels are increasing
in large increments. Natural gas
recently moved up; electricity,

which in North Carolina currently
averages a bargain rate of three cents
per kilowatt hour, is expected to soon
reach five cents per kilowatt hour.
Since a major portion of all this
energy is going to heat, cool, and
light buildings, the architect must
accept the responsibility — a major
responsibility — of conserving
energy through careful design.

A few architects are engaged in
experimental work using alternate
supplemental heating systems, such
as solar collectors. Unfortunately,
the opportunities for this work are
still rare. The costs are high, and the
present returns are marginal, at best.
However, experience and improve-
ments in the systems are increasing.
Supplemental solar heating of
domestic hot water is currently
paying for itself over a three to five
year period (Note that the demand
for hot water is year round.).

The architect needs to consistently
study the progress of this new
energy technology, looking always
for opportunities to apply it to his
projects. While applications now
seem to be expensive, they may
prove to be as good an investment
as all that “overpriced” real estate
was ten years ago.

With this consideration in mind,

the vast majority of architects are
confronted with the problem of using
commercially available technology
to design buildings which must be
significantly fuel efficient now. We

cannot wait for a technology break-
through to save us in five years.

The fact is that a great deal of very
old and very new technology exists
which architects can bring immedi-
ately to bear on the problem. Using
proper orientation to optimize the
use of solar gain and prevailing
wind is, of course, ancient
technology. A great deal of
unnecessarily large mechanical
equipment has been installed in
order that we could ignore these
opportunities.

The emphasis here is on using solar
gain positively. Architects are all
familiar with the idea of letting
light in during cold periods and
screening it out during the warmer
months. The current engineering
buzzword for this age-old concept
is “passive solar system”. The
building itself acts as a solar
collector during cold weather. The
walls, floors, furniture, etc. act as
storage units — no bed of rocks or
water tanks required. All that is
necessary is either a small fan
system or natural convection
patterns to distribute warmed air
throughout the enclosed space.

The author used this concept on his
own home with impressive results:
In winter, the furnaces did not
operate during any but the most
overcast day; the heating bill
averaged 15% to 20% less than that
of any of his neighbors with
comparable square footage and
heating systems (and uncompar-
able, small thermopane windows);
house plants thrived all winter.
During the summer, the house is
air conditioned by running the
forced air system fan and using a
20,000 btu condenser to cool and
dehumidify the house. Overhangs
shade so well that the house plants
must be moved outside to receive
direct light. Because the house has
eleven sliding glass doors and an
equal amount of fixed glass, one
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consultant advised the installation
of a 71, ton air conditioning system.
After seeing the proximity of the
trees to the house and analyzing

the overhangs, he revised this figure
to 41, tons. A 1 2/3 ton unit was
actually installed, principally as a
dehumidifier, after two summers
during which the interior tempera-
ture rarely exceeded 76°. Ordinarily,
the sliding glass doors are opened
at night to fill the house with cool
air, and closed throughout the hot
portion of the day. A small attic vent
helps keep the thermal buildup there
to a minimum.

The James house, described else-
where in this publication, is another
example of a house utilizing a
passive solar system for supple-
mental heat. But houses are not the
only possibility for use of passive
systems. The IBM building was
included in a recent study of several
Chicago buildings. It was found to
be the most energy efficient of all
the buildings studied despite the
conventional wisdom saying that

its expanses of glass were energy
extravagant.

Because of its latitude, North
Carolina is one of the better states
for passive solar systems. While
glass may be a poor insulator, it can
be an asset here. Glass areas also
provide supplemental lighting.
Energy budget calculations must
include a careful analysis of the
added cost of cooling the heat
generated by lighting required in
the absence of windows.

Prevailing winds can be used to
supplement ventilation. Orientation,
operable sash, breezeways, etc. are
required to take advantage of this
resource. It might also be
considered for venting solar screens
and attic spaces during hot weather.
Furthermore, the direction of winter
winds needs to be acknowledged

by extra insulation, wind screens,
etc. to minimize heat loss.
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Insulation has always been a good
investment. Initial costs are usually
retrieved in the first two years of
use. Thicker, high performance
insulation products are being
introduced daily. These should be
used. The obligation of the architect
does not stop at specifying a higher
R value or in putting insulation
indicators all over his drawings,
however. It requires a specification
that demands very careful applica-
tion of the product within the
building.

The proper installation of insulation
serves two purposes. From the
mechanical point of view, it retards
heat flow. As important, it affects the
level of sensible heat, that is, how
we sense temperature. And how we
set the thermostat. For example,
several recent studies show that
people will consistently turn up

their thermostat, regardless of the
existing room temperature, if their
feet are cold. Because of this finding,
the Arkansas project designers

used 6 inches of fiberglass under
the floor or 2 inches of perimeter
slab insulation. The resultant savings
were not realized so much from
actual reduced heat loss as by
eliminated discomfort at the lower
room temperatures. On this same
principle, thermopane or storm sash
reduces discomfort from drafts and
the radiant effects of cold surfaces.

Use of new insulating materials,
particularly in new combinations,

can be problematic. Moisture
characteristics, as well as heat flow,
must be considered. The interior
vapor barrier is absolutely essential,
requiring extreme care during
installation. Even a very small amount
of moisture cuts back severely on

the R value of the insulating material.

Exterior sheathing materials,
including plywood and particularly
various foam materials, can create
an unwanted exterior vapor barrier
in the wall panel causing water to

condense and collect quickly. Both
water damage and insulation failure
occur. The University of lllinois
Small Homes Council recommends
that above grade, the exterior skin
have a vapor porosity four to five
times greater than the interior skin.
In addition, guarantees on combina-
tions of insulating and finish
materials should be checked and
manufacturers’ recommendations
for installation carefully followed. It
is already known that the life of a
built up roof is affected by laying it
on a higher R valued insulation.
There are now rumors of problems
with wood finishes applied directly
to foam sheathing.

Insulation is a highly effective tool
for conserving energy; however, its
use, both from the standpoint of
operation and liability, involves
study and careful application. In
other words, the architect must rely
on his understanding of the insula-
tion characteristics of building
materials and not on PR puffery.

In addition, the architect must focus
more strongly on field checking
material and equipment installation.
If ducts are not insulated and sealed,
or insulation is not installed or torn
out by a later subcontractor, the
results will not be as projected. More
care in workmanship must be
demanded. Because much of

this work will be atypical (i.e., not
performed strictly by habit), drawings,
specifications, and field inspections
must be complete and concise.

Proper selection and sizing of
mechanical equipment is another
way of implementing energy savings.
The significant economy achieved
by heating a home with heat pumps
is an example of this precept. This
equipment works exceptionally well
in North Carolina’s mild winter
climate. lts heating efficiency is,
however, traded off for slightly
higher operating costs incurred
during summer cooling cycles.



Even so, the heat pump is the
cheapest electrical system if it is
properly sized. Much of the blame
for high air conditioning costs is the
result of oversized equipment. An
oversized condenser will drop the
air temperature and then cut off.
The cycle is too short for proper
dehumidification of the air. The
result is that even with an accept-
able interior temperature, occupants
sense the latent heat of this
humidity and reset the thermostat,
much as they did when they had
cold feet in winter. The effect of
the humidity is accentuated during
food preparation periods when
heat and steam are added to the
air. The longer operational cycle of
a smaller unit depresses both
humidity and temperature.

Operation of a large condenser

unit for longer cycles to achieve
dehumidification is significantly
more expensive than running a
smaller unit for even longer cycles.
Comfort is achieved at higher
temperatures with a small condenser,
and the additional operational time
required keeps the comfort level
more constant.

The optimal sizing of equipment
has proven to be a major energy
saving factor in several studies.
However, heat pumps much smaller
than 17, to 2 tons are not being
manufactured. And believe it or not,
these may be oversized for air
conditioning. Until manufacturers
produce smaller units, the architect
will have to use a supplemental
dehumidifier to maintain comfort
and consequent efficiency levels.

Mechanical recycling of energy,
while practiced, should be further
exploited. Treated air can be
recirculated and redistributed with
only supplemental treatment. Even
where treated air is being discarded,
the btu content can be used to
pretreat incoming fresh air. A
variety of heat transfer equipment

is currently available: For example,
one unit on the market taps heat
exhaust from an air conditioner and
transfers it to a hot water heater.

The concepts outlined here are not
new, nor are they the only means
currently and readily available for
incorporation into energy efficient
building design. And that is just the
point. While we must constantly
keep abreast of new systems, we
must also use creatively the tech-

nology that is already available to us.

The architect must learn to put
energy efficiency into his design in
the same fashion that he includes
his structural system. If he is to
understand the problems and
characteristics of energy, he must
recognize both the energy oppor-
tunities and cost implications of all
design features of his building.
Understanding and experience can
result in an intuitive ability to
innovate. The architect has done this
with structural systems. He has
studied materials and mechanics to
a degree sufficient to innovate and
to stimulate innovation from
engineering consultants. He has
learned how to work closely with
structural consultants throughout
the design process. Now the archi-
tect must do the same with
mechanical systems.

He must become more aware of
the applications and limitations of
available tools to provide treated
air, light, etc. using less energy. He
will seek to supplement heat and
light with natural sources, and

he will attempt to recycle discarded
energy. He must develop sufficient
insight to be able to make the most
economical trade offs towards
energy efficiency. Lastly, he must
look for opportunities to innovate.
Whether it is creative synthesis or
discovery, it is a positive contribu-
tion to man’s environment. This is
the role of the architect. m
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AN ENERGY CONSERVING DWELLING UNIT

FOR THE BRICK ASSOCIATION OF NORTH CAROLINA

By Arnold J. Aho, Architect, AlA
Associate Professor of Architecture
Mississippi State University
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Recognizing the volumes of diverse
technical energy data currently
becoming available, the architect,
must now be concerned with how
this new technology can be
integrated into the design process;
how it might serve to INSPIRE
architectural form.

In order to begin to answer this
concern, and to discover how an
energy-conserving design in North
Carolina might be unique from
those built in other geographic
regions, our firm undertook a research
grant awarded by the Brick Associa-
tion of North Carolina. The program
was left quite open. The energy-
conserving design was to be a
dwelling unit of approximately
1600-sF with 3 bedrooms. The
building would have to be designed
to be adaptable to varied sites within
the Piedmont Region of North
Carolina. The house must be capable
of being built today using currently
available systems and construction
processes, or tomorrow using
integrated alternative energy
systems, such as solar or wind
power.

The solution began with the view
that building form must be a response
to the natural energies ... light,
climate (air temperature, radiation,
humidity, and wind) and gravity ...
and that the design decisions of
building form, selection of materials
and construction methods could
draw inspiration from understanding
the effects of these natural energies,
as well as from resolving human
needs and desires.

Based on our research it was deter-
mined that the building should be
constructed using a 2'-8" thick brick-
ribbed space-wall. Into this wall
could go all the spaces not
requiring energy-expensive
conditioned air (such as closets,
duct paces, and mechanical
equipment) while also providing
adequate space for insulation,
shading for the windows, and



