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� Gas-fired hot water heat and DHW heat

� Only AC is window-shakers
� Only ventilation is corridor makeup w/ exhaust 

from suite washrooms and kitchens



EEI 2006

� � � 	 � � � � 
 	  � 
 �

� It’s all getting old
� Inefficient and failure-prone boilers
� Tenant comfort complaints in a competitive rental 

market
� DHW tanks are leaking
� Asbestos, combustion air, makeup air, and other code 

deficiencies

� Are you sick of patching it ?
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� If you plan well ahead, you can get up to 
$250,000 from NRCan and more from utilities, 
for improving projects you need to do soon 
anyway.
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� Increased asset value
� Reduced headaches
� Saving operating costs ( not only “saving energy”)
� Maintain competitive cost structure

Not just “Pure Energy Savings” but “Combined Benefits” 
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� Heating Boilers

� DHW Boilers and Storage
� Controls

� Envelope
� Common Area Lighting

� DCW Booster Pumps
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� Type 1 – Firetube
� Heavy
� Basement
� Poor turndown
� 25-year life expectancy
� Expensive to maintain later 

in life
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� Type 2 – Copper Tube 
Atmospheric
� Light Construction (Cheap)
� Penthouse
� Inefficient
� 15-year life expectancy
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� Tank(s) coupled to 
atmospheric boilers
� Concrete-lined tanks fall 

apart at about 30 years old
� Expensive to fix
� Hard to get replacement 

tanks into existing buildings

� Common source of tenant 
complaints
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� Where cash is king.
� Contractors provide all technical 

solutions – at the lowest possible 
price.

� Market is full of “Magic Bullets” to 
save energy.

Don’t rule out the least expensive 
options, but compare with more 
costly options using NPV or Life 
Cycle Costing
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� Fix everything for the next 25 years.
� Cost: ~ $1500 per suite
� Payback:  ~ 6 years. (incentive funding reduces this)
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� Existing distribution and 
baseboard require high 
temperatures, so these 
boilers can’t save anything 
for most of the year.

� Idea makes sense for 
DHW, but combination of 
high cost and technical risk 
have limited market 
penetration so far.
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� Solid, durable, last 25-30 years
� Efficient burners
� Trouble-free
� Expensive
� Pressure limitations
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� Light copper construction, 
last 15 years

� Efficient burners
� Finicky to set up and operate
� Normally less expensive than 

cast iron
� Need to be cared for (water 

treatment, clean strainers 
and heat exchangers)
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� Disposable  (15 years) 
but inexpensive

� Easy to retrofit, no tanks
� Need tempering valves
� Pressure issues
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� Domestic Cold Water 
Booster Pumps

� Corridor Makeup Air Fans
� Some Heating Pumps
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� Lots of operating 
benefits

� Web browser 
interface

� Standard protocols
� Very competitive 

market
� Lots of good 

hardware out there
� Key is finding a good 

installer



EEI 2006

$ � � 	$ � � � � � � � � � 	 , $ / 	0	12 %	
1�� � � � � �

� Common areas only
� Corridors
� Underground parking
� Mechanical rooms
� Exit signs
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� Sealing windows and 
frames

� Blocking vertical air paths
� Stairwell doors
� Elevator penthouse cable 

openings
� Fire hose cabinets
� Garbage room doors
� Pipe and conduit risers
� Backdraft dampers on 

makeup air units
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� New technologies should be considered as they prove 
themselves technically and financially, BUT…
� Be careful with vendor’s claims
� Be conservative.  Don’t experiment.

Other frequently-mentioned technologies (cogeneration, desiccant 
dehumidification) don’t fit Ontario apartment buildings.
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“ Quick and Easy” Energy Efficient

Patch and
Repair

Direct
Component

Replacement

Shorter Life
Expectancy

Longer Life
Expectancy

Increasing Capital Cost

Decreasing Maintenance and Energy Costs

Increasing Reliability
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� Are Your Choices Limited ?

Size of
mechanical room

Boiler room
floor strength (for
weight bearing)

Height of building

Condition of
chimney

Code Compliance

???
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� Comparing options:
� Capital cost
� Fuel costs
� Life expectancy
� Remaining life of existing plant
� Relative maintenance costs
� Disposal and decommissioning

Simple Payback =        Capital Cost    
Annual Fuel Savings

It considers only the first two items.
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� Basic test to compare and rank options

� Considers all relevant elements – savings, costs and timing

� Considers financial impacts not revealed with the payback 
method

� Also known as Life Cycle Costing, Discounted Cash Flow 
Analysis

� Mirror equivalent is Internal Rate of Return
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� Total investment cost for each alternative
� Initial investment costs
� Major equipment residual market value on decomissioning

� All variations of expenses (savings or cost increases)
� Major repair and replacement
� O&M, including energy, scheduled maintenance

� Financial criteria including discount rate, escalation rate, length of 
analysis period
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� Computed as:

- Initial Investment

+ PV of savings flows (energy, maintenance, operating)
- PV of increased cost flows (energy, maintenance, operating)

+ PV of residual (salvage) values

Free software from US Federal government can be downloaded from

http://www.eere.energy.gov/femp/program/lifecycle.cfm
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� Discount Rate
� Use after tax weighted average cost of capital – computed as 

the average of all current short and long term financing 
sources

� Inflation or Escalation Rate
� Use cash flow in current dollars (increased by the inflation 

rate) and apply various inflation rates (could be different for 
maintenance, fuel, electricity…)

� Time Frame
� Assess alternatives on the same time frame

� Risk
� = Uncertainty.  Use sensitivity analysis to compare alternate 

assumptions for your forecasts
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� It’s on the table so why not use it
� Downside – will slow down a project.  Get started well in advance.
� Increased cost of professional services and internal staff time.

� 2 Programs
� ERA(P) pays ½ of study cost
� ERA(3) pays for construction, minimum of:

� $7.50/GJ annual savings
� 25% of project cost
� $250,000

• Funding strongly favours gas savings over electrical savings.  Big boiler 
project needed for significant funding and to make paperwork worth it.

• Fuel substitution doesn’t get any incentive at all.
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� Buildings are similar, so opportunities are not as hard to 
spot for someone with the right experience.
� With recent billing history and basic physical information, can 

make a reasonable guess at costing and savings.

� Skip the ERA(P) phase, and go straight to ERA(3) and 
then construction.

� Even faster, skip the ERA program entirely and get 
savings started sooner.
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