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Structural Insulated Panels Create M echanical Savings and Opportunities

While SIPs easily fulfill many demanding architectural needs with more efficiency than
framed systems, they also open other opportunities in mechanical systems. Mechanical
needs not attended to will not only represent missed opportunity, but may also shorten the
longevity of the structure. A balanced SIP system effectively brings the home to a level
of performance closer to being off-grid. For this reason mechanical and ventilation
systemns need to be addressed according to the elevated performance levels of the home.

1. Heating demandsarereduced substantially so choice of system may be opened up. Sizing is also
important such that heat capacity is not oversized creating inefficiency and discomfort from over-
cycling. OPPORTUNITY - Downsizing the heat source saves some initial building costs and
overall energy savings are realized monthly forever.

2. Ventilation demands are more critical since the near air tight shell now must absolutely use a
Heat Recovery Ventilation system. OPPORTUNITY - Use of an HRV recovering 75% of
ventilation heat value in colder regions becomes a large part of the whole system payback.
WHOLE system analysis demonstrates ventilation air can easily be 20% of the whole energy
demand. By recovering 75% of that heat makes that energy demand closer to 5%. Ventilation
OPPORTUNITY #2 — HRV’s working alone —not combined with a forced air furnace provides
100% fresh air NOT re-circulated air carrying odors, bacteria, and airborne viruses within the
home. OPPORTUNITY #3 -Attachment of a HEPA filter on the HRV outside intake during
pollen season can help create a refuge in the home for allergy sufferers. There is a host more
benefits to HRV use including condensation elimination on windows.

3. Combustion heaters or wood burners must be direct vent or
outside combustion air capable and for that there is also a gain in
efficiency. CAUTION — with an air tight home there should be
NO combustion appliances or heaters drawing interior air.
Nothing wrong with this fireplace shown to the right, and you
can use it to add moisture to dry winter air and cook at the same
time. The smallest unit of this fireplace will heat a 2500 sq. foot
SIP optimized home and you will never be dependent on power
or fuel to survive a power outage. There are many more like it in
the market. OPPORTUNITY - A chord of wood should last a
number of years instead of asking how many chords of wood per
year are needed? Get it lit up when you get home from work and
forget about it for 24 more hours.

4. Cooling loads during summer months should be a rare issue anywhere in Canada. Discomfort and
needing air conditioning to cool can be eliminated by paying attention to protecting east or west
facing windows and working with maximized glass to south face protected from summer sun with
correct roof overhang. If vegetation outside is not protecting east and west then removable or
retractable solar screens are the next best cost effective option. OPPORTUNITY - In the far north
increasing south windows is better done by widening the opening and raising the base of the
windows. This not only increases the passive solar gains, but it also decreases the amount of heat
loosing window close to the floor which would otherwise increase low to high cold air gradients
during winter adding chill to the feet. Warm feet happy make happy soles (& souls).

5. Occupancy of a draft free space allows a much lower setting on the thermostat to stay
comfortable. How much that is varies greatly between different people and age groups. 2°to 3°C
(4°-5° F) might be a reduction realized.

SO far all of the above are less cost than a heat pump and less cost than most furnace and duct systems.
Domestic hot water costs will be more significant than space heating costs —so now it is time to look at
that. Potentially domestic hot water could be integrated to the space heat source or a combination of
options. That is a whole new topic for another page and the plumbing types.
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Water heating systems

Domestic hot water costs in anormal home is about half of that compared to space
heating. Conventional heated hot water in an optimized SIP home is the highest cost —up
to double that of the space heating costs. Efficiency investment for improved domestic
hot water usually becomes a sensible priority. A few choices will always present and the
method of space heating may aso shape alogical choice.

How much hot water is needed? Two people showering once per day and other other normal hot water
demands should use about 120 litres/day at 120° F --laundry and kids will increase that number.

“Off the shelf” technology options are discussed here for either a stand alone domestic hot water heater or a
blended space heating system. Energy sources vary by location and preferences of occupants. The most
expensive to install isthe air to water heat pump. These systems will cost more to install however they will
provide the lowest cost to operate until electricity rises alot more. Heat pumps are the most efficient
method today, but one should think twice about adding more load to the electrical grid and how electricity
rateswill continue to rise at least 10% per year.

HOT Water heater installed COSTS:
. Electric hot water tank ($800) SIP
. Gasfired hot water tank ($900) * BUILDING

SYSTEMS INC.

Electric on demand hot water ($1500) ) A
Gas on demand hot water ($1600) * E*ﬁgy E{{ 2
Qil fired hot water on demand ($2400 to $3900)

Air to water heat pump ($7,000 to $15,000)

Geothermal (approximately $25,000)
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NOTESto above

1. COSTS are approximate budget for install by others and includes considerations for new install —
not replacement costs and remote location cost variables are not applied.

*Gas option includes propane and also cost of gas permit.

3. Theair towater heat pump is ‘standard’ technology but requires more space outside and also adds
alow-level noise factor. With the ‘mild’ west coast winters the air to water heat pump performs
closein efficiency to a geo-thermal system but without the extra budget.

4. Geothermal offers great value located in areas with average winter temperatures lower than —4° C.
Thisisnot ahard rule and each and every building and occupant needs can shift arguments based
on the size and efficiency of the building.

Solar Heated W ater

Hot water cost reductions of about 1/3 can be realized by solar hot water systems. More
will be seen for good exposure lots. When the sun shines solar hot water should eliminate
most hot water costs for that day and if storage is good could extend to the next day also.

A minimum solar system would cost as little as a black garden hose, a pain of tempered
glass (sliding door from recycle centre) and some wood, and time. Professional systems
run from $1000 to $20,000 based on collector system choice and size, install labour
required, storage, control systems. Planning at building stage and roughing in helps
retrofit installation down the road.







