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Decision Tree

Philadelphia Rowhomes
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sealing, insulation,
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Note: When upgrading or servicing DWH systems, water saving
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measures should be pursued simultaneously. Installation of faucet
aerators and low flow showerheads should be incorporated into all
scopes to lower hot water heating costs. Installation of pipe

insulation on uninsulated hot water pipes should also be
completed for additional load reductions. These are low cost, high
savings measures that should be included in each scope.

Water Heating Efficiency Upgrade
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/Assess the internal electrical
capacity and infrastructure of
the property.
Determine the capacity of

\property's utility service.j

Note: assumptions about needed electrical
capacity should be made including the energy
savings expected from efficiency measures and
installing high efficiency equipment.

Note: utility level upgrades can take
years to implement. You may need to
replace some existing fuel fired
equipment with other fuel fired
equipment in the interim. Highly
efficient fuel fired replacement
equipment should be specified to offset
any utility cost increases due to partial
electrification.

The utility will
need to upgrade

external
equipment.

Initiate a request for a service upgrade to the
property as soon as possible.
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Consult with an electrician to determine @
partial electrification measures are possible.
Initiate efficiency measures.
Begin pre-electrification measures, internal
building infrastructure upgrades. For the
building elements that can be electrified in the
near term, follow the decision tree branch
which is appropriate for that piece of

\ equipment. /

Are infrastructure
improvements necessary

to electrify the fuel fired
equipment in the
building?
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Improvements are
needed only for the
internal electrical
Infrastructure.
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Work with an
electrician to
determine a
scope of work
and upgrade
the electrical
infrastructure.
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Are there duct
sealing and

duct

opportunities?

/Perform Manuam

and S calculations
to determine the
heating and
cooling load for
each unit and

\ room. j

Is water heating
provided by the
heating boiler?

(indirect system.)

What fuel does the
@ system use to heat
water?

insulation @

Is the boiler at the
@ end of it's useful
life?
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Seal ductwork. Insulate all accessible
ductwork. Check system static
pressure after sealing.
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Plan for a deep retrofit with additional air sealing, insulation, and ventilation
upgrades to the property. Consider installing a mini split heat pump system to
provide some heating and cooling. (Energy Star = 8.5 HSPF2 and 215.2 SEER2) Leave
the electric baseboards in place until a deeper retrofit is completed.
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heat pump system y N
provide sufficient Install a high efficiency, "cold
heating and climate", mini split heat pump
cooling to meet system. (Energy Star = 8.5
the load? \_ HSPF2 and 215.2 SEER2) )

At end of
useful life:

©
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See the heating branch of this diagram
for boiler replacement steps.

Separate water heating from the boiler
system and install a hybrid heat pump
water heating system. (Energy Star UEF

\

3.3 or higher)
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electric water
heater?

Propane

-

A

Replace the gas dryer with an

Energy Star electric dryer.
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\
Replace the gas stove/ oven with

an electric stove/oven.

NOTE: When converting from natural gas to
electricity, a projection of electrification's

g effect on costs is needed. Other efficiency

Identify the
fuel fired
equipment
on the

measures & renewables are often needed to
offset the higher cost of electricity.

property. Can/ will air sealing and insulation upgrades be
made to the property?

4

G:us on non- heating electrificatb

while keeping a close eye on how
electrification will impact utility costs.
Work to remove barriers to air sealing
and insulation. Envelope
improvements are critical for a

\transition to heat pump heatingj

NOTE: Natural gas is less
expensive per unit of energy it
generates than electricity. Work
with an energy modeler to
determine the cost impact of
electrification. Efficiency
upgrades to the building will
help to defray some of those
costs. Investment in solar in
conjunction with electrification
can also help to control utility
costs.

Principles to consider when using this decision tree:

Successful electrification of heating in existing homes requires that replacement heating systems can meet both the heating loads of the building and provide a comfortable living environment for the

property's occupants. Air sealing and insulation upgrades will most often be necessary in order for successful electrification.
Basic "load reduction" measures should be undertaken before conducting electrification. Example: All lighting in and outside the dwelling units should be converted to LED.

Important utility cost considerations:

Potential cost increases to tenants and ownership should be considered when electrifying.

1. Utility costs are dynamic. Consideration of local utility fossil fuel and electricity costs should be considered. This decision tree has been developed with 2024/2025 Philadelphia utility rates considered.

In this region, careful planning can usually eliminate or minimize cost increases.
2. Consider local utility assistance programs. These can alter tenant cost significantly. It is possible to decrease a client's energy usage and increase their costs.

3. Monthly fees for gas service are a significant cost. When complete electrification occurs and natural gas service can be terminated, there is a "bonus" savings to the client when those monthly fees are

eliminated.

Not included in this decision tree:
Health and safety prerequisites.
The addition of on site solar.

An attempt was made to consider conservation of the embodied carbon held in existing systems which are not yet at the end of useful life, but embodied carbon was not considered extensively.
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Complete air sealing, insulation, and

heating systems.

ventilation upgrades before electrifying

>
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What fuel does the
system use?
Oil or
Propane

Godel the change in utilim

costs if the natural gas heating
system is replaced with a heat
pump. Determine what level of
equipment efficiency,
weatherization, and efficiency

Was minimal
cost increase,

parity, or

reduction
possible?

measures is needed to control

\ utility costs. /

NOTE: For properties that have not previously had centralized
cooling, the addition of central cooling could increase summer —

energy costs. In most cases the addition of cooling is still

considered beneficial as it improves the building's climate

resiliency and the comfort of residents. Building envelope
improvements can help to minimize summer cooling costs and

At the end of
useful life:

\ 4
Is the water heater
nearing the end of it's
useful life? @
Electric
resistance
only
I Is there room for a hybrid heat
pump water heater where the No

Is there room for
a hybrid heat
pump water

EENEATREERUE
current water
heater is

located?

current water heater is located?

Model the change in utility costs if the natural

gas water heater is replaced with an electric
resistance unit. Incorporate all efficiency
upgrades planned for the building to

accurately quantify the impact on utility cost

4

Note about solar energy:

A typical Philadelphia rowhome roof is able to
accommodate a solar system which can
produce between 4,100 and 7,000 kWh a year.
In 2025, The average market rate costs
savings from one of these solar systems was
$587.00 per year. (Savings have been shown
to be as high $1000, and as low as $327.)

fRepIace with a high efficiency hybric?

heat pump water heater. (Energy

& Star UEF 3.3 or higher) v

Do utility costs
increase?

S.
i N

At the end of the unit's expected useful life,
install a hybrid heat pump water heater.

*Approx. ceiling height 7 ft. and
700 cu.ft. of volume in space
where water heater will be
located or louvered door
between living space and closet.

& (Energy Star UEF 3.3 or higher)
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What kind of Forced
heating Alr

Is the system
nearing the end
of it's useful life?

decrease the utility burden on residents.

@ the end of it's usefum

life, install a high
efficiency gas system to
replace the heating
system. (Energy Star,

system
heats the
building?

Boiler

Electrify the rest of the
property and plan to electrify
heating when the system
approaches end of life.

NOTE: Conversion from an open combustion heating
system to a high efficiency closed combustion system
may "orphan” the home's water heater. If this is the
case, revisit the hot water heating branches of this
decision tree and consider electrifying the hot water

KQS% AFUE or hig her_y heater, installing a direct vent water heater, or a

chimney liner may need to installed to ensure the

Have a professional
evaluate the existing
ductwork.

Is the ductwork

properly sized and in

adequate condition
to deliver heating
and cooling to the
home effectively?

orphaned water heater does not cause a safety threat.

pump. Energy Star > 8.1
@ HSPF2/ 215.2 SEER2 (Perform a

Install a high efficiency electric
resistance storage water heater.
(UEF 0.90- 0.95)

/Replace the existing unit witha\

high efficiency natural gas system.

Energy Star qualified (UEF 0.81 or
higher) Monitor electric water
heater technology for a more

efficient electric replacement unit

\ for the future. /

NOTE: To prevent condensation on ductwork and
damage to living spaces, supply ductwork in
unconditioned spaces should be insulated when air
conditioning is added to a system.
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Incorporate duct sealing,
insulation, duct repair and
extension of the duct system
into workscope as needed.
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/Replace the existing systeh

with an efficient, "cold
climate" split system heat

Manual J, S, and D to ensure

Qroper sizing of equfpment)j
/Install an efficient, "cold\

climate" mini split heat pump
system (Energy Star = 8.5
HSPF2 and 215.2 SEER2) (A
Manual | and S should be
performed to ensure proper

sizing of equipment.) /




