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Who am I?
• Former Contractor – 15 years

• HVAC
• Insulation
• Air sealing
• IAQ
• Sales
• Home Energy Rater

• Consultant/trainer – 15 years
• Decarbonization consulting
• Trade Ally management
• Training
• Program Design

Dan Wildenhaus – Center for Energy
and Environment



Agenda

• RMI’s Green Upgrade Calculator
• NEEP’s Cold-Climate Air Source Heat

Pump Sizing Tool
• Consortium for Energy Efficiency

Resources
• Amply
• Conduit Tech
• Rewiring America’s Personal

Electrification Planner



ACCA Approved Equivalent – versions may/may not be
ACCA Approved

Manual J and Equivalent Approaches
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Free
Man J v7 equivalent
No low-e, only SHGC

Canadian
F280 compliant
Not free

European
Getting ACCA approved
Great for hydronic



Load Calculations

HVAC Sizing Tool aka “HVAC ST”



The new kids on the block!
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Amply and Conduit Tech

Use Lidar on iPad Pro tablets

Produce:
• Floor plan
• 3D model
• Room by Room
• With pull downs, full Manual J room by

room!
• ACCA Approved

Related -
https://www.zerohomes.io/howitworks

Same math but streamlined data collection and
presentation of results!



Updated Manual S sizing guidance
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Cooling Size LimitHeating Size LimitEquipment Type

110%NASingle speed AC

120%NATwo Speed AC

120%120%Two Stage HPs

NA140%Fuel fired furnace/boiler

130%150%VCHP = Adv Heat Pumps

NA175%Emergency/Back up ER



Heating Sizing
• With expensive supplemental heat,

shoot for 95 to 125% of design
load with heat pump

• Have a good turndown ratio at
17oF

• Look for high Coefficient of
Performance (COP) at 5 or 17oF
and 47oF

• Size ER (if new) for emergency
heat, but get a staged ER heater

Cooling Sizing Rules
• Meet the Sensible Load
• Meet the Latent Load
• Take into account elevation
• Meet the Total Load
• Have a good turn down ratio at

82oF
• Ideally, min capacity is 10% lower

than design load

General Rules = ACCA + Dan



NEEP Tool

READ THIS!!!



Turndown Ratio and Goldilocks Zone

Turn-down Ratio: In a two stage, multi-stage or variable capacity ASHP, this
is the ratio of maximum capacity to minimum capacity (e.g., 3.5:1). ASHPs
with higher turn-down ratios will operate without cycling for a greater
proportion of the heating season, increasing their seasonal efficiency.

4.5



3-ton Goodman Heat Pump – Centrally Ducted Unit



NEEP Tool Updates

• The Northeast Energy Efficiency
Partnership has made updates and added
features to the Advanced Sizing for
Heating and Cooling Tool in the ccASHP
Product List.

• Recorded webinar available!

• https://neep.org/event/using-neeps-
ccashp-sizing-tools-product-tutorial



Green Upgrade Calculator
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How To…Click on Demo and watch YouTube videos



Rewiring America – Personal Electrification Planner



Can estimate savings

Can help find rebates

Can assist in prioritization

Homeowner tool, best used WITH a contractor!



Technical
Design

Sales
Process

Success in Sales of
HEAT PUMPS = TECHNICAL DESIGN + SALES PROCESS

1. Introducing choice
2. Interview
3. Evaluating the home
4. Getting permission
5. Review options
6. Sales presentation

1. Load Calculation
2. Ductwork evaluation
3. Equipment selection
4. Balance Point

calculation
5. Cost of Operation
6. Create a sales proposal

Created By



Fully matched
system most

efficient you can
afford

AC Replacement

1. Heat pump at least as
efficient as legacy AC

2. Heat pump & tune up
remaining equip

3. More efficient/inverter
heat pump to improve
comfort and/or improve
operational costs

Furnace Replacement

1. Multi-stage furnace at least
as efficient as legacy

2. Multi-stage furnace & tune
up remaining equip

3. More efficient furnace &
compatible with future high
efficiency heat pump

The Bullseye Pie of Customer Decision-Making
Single-Family Homes with fuel-fired forced air furnace and central AC for their HVAC

Planned Replacement

1. Load reduction and tune
up legacy equipment

2. Single system
replacement and tune up

3. Fully matched system
more efficient than legacy



Kitchen Table Conversations



Kitchen Table Conversations



Homeowner Design Guide



Thank You!

If you are interested in follow
up, find me on LinkedIn.

I will send folks copies of
additional links or tools at YOUR

request only!

Dan Wildenhaus
Center for Energy and Environment



Switchover temperature and balance
point
The balance point is a TEMPERATURE at which switch over happens
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• The outdoor temperature at which the heat pump can no
longer produce the heat needed for the home.

• Also called Capacity Balance point.
Thermal balance point

• The outdoor temperature at which the cost to heat the home
with the HP is more expensive than the back up heat cost.

• Relies on the primary and back up heat fuel cost.
Economic balance point

• The outdoor temperature at which the homeowner experience
discomfort when running the heat pump.

Comfort balance point





Resource Round Up



Static Resources

• Building America Solution Center

• https://basc.pnnl.gov/resource-guides/cold-climate-heat-pump-sizing-and-selection

• Consortium for Energy Efficiency Resources

• TEC Smart Calculators

• Dan’s Heat Load Estimator

• Dan’s BeCOP/Switchover Temperature Tool

Friend request Dan on LinkedIn to get his tools via email!



Online calculators/tools

• HVAC Sizing Tool from NEEA/BetterBuiltNW

• NEEP Advanced Sizing and Selection Tool

• RMI Green Upgrade Calculator



Check out this resource for
calculating Breakeven COPs and Switchover Temps
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