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NORTHERN ENERGY HOMES, INC.

BOX 463 - NORWICH, VERMONT 05055 - (802) 649-1348

TECHNICAL DATA

Qur objective is fo provide an energy effi-
cient, livable, economical home. Our long-
ferm goal is o engineer a home with energy
needs so low as o be largely energy indepen-
dent using the internal heat in a home and
conventional southern exposure.

Research and experience over the last sev-
eral decades (active and passive solar, dou-
ble envelope, etc.) have demonstrated clearly
that the first and most important design con-
sideration is to minimize energy needs. We do
this by focusing on the three major sources of
heat loss; conduction through the walls and
ceiling, infiltration of outside air, and conduc-
tion/radiation through doors and windows.

The key to reducing losses through walls
and ceilings is to form @ shell of uninier-
rupted, economical, long-lasting, and safe
insulation. The structural post and beam
frame allows us to fasten our insulation on the
oufside of the frame uninterrupted by studs or
wood framing. {15-20% of the wall area in a
conventional home is wood framing, @ poor in-
sulator). By putting the insulation outside the
frame we have no limitations as to the thick-
ness of insulation, giving maximum freedom to
select the best combination of insulating alili-
ty, long-term stability, safety and cost.

For insulation we use 8 inches of high den-
sity expanded polystyrene. While of lower R
value per inch than the exiruded polystyrene
or urethanes, it is considerably less expensive
and doesn't suffer from the long-term loss of in-
sulating value or produce poisonous fumes in
a fire as the urethanes do. While more expen-
sive than fiberglass or cellulose, it is a natural
water barrier and doesn't deteriorate or fall off
in performance when exposed to moisture or
high humidity, The urethane insulation should
not be used beyond thicknesses of four inches
because of its accelerated burning character-
istics in a fire. These greater thicknesses can be

used safely with polystyrene. Besides creating
a high R-value, the thickness of the panels al-
lows for a better interlocking joint between
panels.

Sandwiching the polystyrene between wafer
board sheathing and pine protects the poly-
styrene from physical damage, provides a nail
base for siding and a finished interior wall,
enhances the inherent strength of the frame,
and provides a solid base for factory installa-
fion of windows and doors.

Locating the panel sysiem ouiside the
frame also minimizes infiliration losses, re-
ducing infiliration by up to 80%. Joinfs be-
tween panels are sealed with 1%2" thick poly-
styrene splines. Custom designed corner, eave
and rake panels insure tightly splined joints at
these critical junctions. Doors and windows are
factory installed, and foam sealed in the pan-
els insuring a precision fit. In addition, the ex-
terior walls are covered by TYVEK™) an Olefin
sheathing material specifically manufactured
fo minimize air infiltration.

A controlled ventilation system is provided
to exhaust stale interior air and replace it with
fresh air while simultaneously recovering up to
80% of the heat that would otherwise be lost in
the outgoing air.

Losses through doors and windows are
minimized by careful selection of compo-
nents and attention o detail. Insulated metal
doors are standard. Double Hung insulated
windows are provided with wood combination
storms o provide an additional infiltration bar-
rier. Custom insulated shades further reduce
heat loss at night. When in use these four-layer
shades Increase the insulation value of the
double-hung windows to R-13. Casement win-
dows are also available. Our standard case-
ments are aluminum clad with HEAT MIR-
RORM friple glaze, low infiltration and an
R-value of 4.34,



The botiom line, of course, is what do all
these factors mean in terms of energy effi-
ciency and cosis.

If we look at a typical four bedroom Northern
Energy Home we would calculate the follow-
ing heat loss:

Assumptions: 24x36 Saltbox, 1900 sq. ft., 2
story with loft crawl space with
4" polystyrene insulating win-
dow shades pulled at night dur-
ing heating season.

This house in Burlington, Vermont with an
8269 degree day climate would have a total
heat loss of:

192 BTU/HR/PF x 24 HR/DAY x 8269 Deg.
Day = 38 Million BTU/YEAR

At a minus 20° F. design temperature this
home would need a heating system with a
capacity of about 17000 BTU per hour, or
about %5 the capacity of the smallest oil or gas
furnace on the market.

The extraordinarily small heating demand
of a Northern Energy Home provides an op-
portunity to further increase the energy effi-
ciency of your home. Using a ground water

Cumulative Energy Costs
For Heat and Domestic Hot Water
$80000 4
L 76,363.36
$70000 | Building
$60000)
$50000 L 52.905.53
$53,979.35
$40000 Saved!
$30000 i 34,526.70 1
—NEH
$20000 1 20.424.63 221,334.01
15,507.93
$10000} /éi/ﬁas
1'222 1259152 S'EW'OSI
years0 1 5 10 15 20 25

Above chart assumes a 5% per year increase in coss,

HEAT DISSIPATION CALCULATIONS
Heat Loss Through: Areq (F?) “U"-Factor  *Heat Loss
BTU/HRIF
—Floor 864 .002 2
—Foundation perimeter 240 .05 12
—Glass (Triple pane) 200 (night 58%) .09 10
(day 42%) .333 28
~Doors (2) 40 .08 3
—Wall 4,214 026 32
—Roof 1,224 026 32
—Infiltration — 15,000 cu.ft.-45% air change/hr 37
—Ventilation-35% air change/hr (70% heat
exchanger efficlency) 36
Totat 192

*Ufacitor = —1
RValue

heat pump (GWHP) system supplied as part of
the Northern Energy Home package, it is pos-
sible to heat this home and supply domestic
hot water for a family of four for only slightly
more than the hot water alone would cost if
supplied by a standard electric hot water
heater. For example, for this house and a
domestic hot water demand of 70 gal. per day
at 130° F. the annual cost of heat and hot
water at $.08/KWH is:

DHW
$304/yr.

Heat
$4654yr.

Totai

Northern Comfort System $469

GWHP (Standard with every
Northern Energy Home)

It should be noted that in the above calcula-
tions no credit was taken for solar gain for
south facing windows or interior sources of
heat (people, lights, refrigerator, etc.). In a
super insulated home such as Northern Energy
Homes these sources can be significant and
would act to further reduce heating require-
ments.

Savings between Northern Energy Homes
and a well-insulated conventionally built
home (Wall=R19, Roof=R30) can be seen
when two structures, similar in size and style,
use electricity as the power source for heat
and hot water. In a NEH, electricity runs the
Comfort System; in a conventional home it is
used for resistance heat and hot water tank.

Heat DHW Totai

Conventional Building §1,4784yr $422fyr $1,600
System

Northern Comfort System S 465yr $304fyr S 459
GCWHP






