
Sizing and Design Tools and Considerations

NYSERDA



➢Oversizing

➢Over-zoning

➢Existing Duct Management

➢NEEP Sizing and Design Selection Tool – Live Demonstration

Training Topics



Oversizing, Over-Zoning, Existing Ducts, 
Supplemental Heating

Sizing Considerations



Oversizing



The Basics

Always specify Air conditioning, Heating & 
Refrigeration Institute (AHRI) indoor/outdoor 
matched pairs

Pull extended performance data from NEEP 
database or manufacturer’s data 

Size for heating first, cooling second



What Really Matters When Sizing For Heating

Meeting home heating load on the coldest day

Not providing too much heat on mild days

Ensuring heat in every room by choosing the 
right product.



The Goldilocks Principle

Too Big
➢ System will cycle 

on and off

➢ Poor comfort 
(humid and too 
warm)

➢ Poor energy 
efficiency

➢ Poor durability
➢ More expensive

Too Small
System will not keep 
the house warm on 
the coldest days 

➢ Poor comfort (cold 
and may need 
backup heat)

➢ Slow catch up if 
using thermostat 
setbacks

Just Right

➢ Comfortable
➢ Efficient
➢ Durable



Too Much Heat Leads to Short Cycling

Short cycling: turns on 
and off repeatedly

Right-sized: runs for 20 
min. to 2 hour blocks 

steadily



The Effects of Oversizing

➢ How Oversized is Oversized?

➢ Operational Issues

➢ Low-Load Compressor Cycling

➢ Lack of Dehumidification

➢ Purge Cycling

➢ Poor Comfort

➢ Cost Issues

➢ Upfront Cost

➢ Energy Usage, Inefficiency, and High
Bills

➢ Shorter Equipment Lifespan



Importance of Avoiding Short Cycling

➢ Short Cycling Can:
➢ Reduce operating COP by 15% – 40% when short 

cycling
➢ e.g., a COP of 5.0 acts like a 4.0

➢ Not as critical as failing to meet design load, but the impact 
should not be neglected, 
➢ For partial load displacement - it is the more critical sizing 

factor
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VCHP Modulating Zone
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Home Load Line
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Goldilocks Sizing – Let it Modulate
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Different Design Temperature?
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Wrong/Improved Load Line?
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Better Sizing – Different Heat Pump?
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Better Sizing – Different Heat Pump?
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How to Avoid Oversizing

➢ Conduct an ACCA Manual J Load Calculation

➢ Use the Correct Design Temperature

➢ Complete Building Take-offs

➢ Prepare for the Building’s Future

➢ Look for Systems with Higher Turndown Ratios

➢ Look at the latent-cooling load, and be prepared to 
install supplementary dehumidification as needed



Heat Pump Selection and Sizing

21,400 at 7°F

31,743 at 7°F

40,850 at 7°F
Design Load = 28,450 at 7°F

Equipment 
Candidate

Max Output 
(Btu/hr)

Goal #1: Meeting home 
heating load on the coldest day



Max Output 
(Btu/hr)

Heat Pump Selection and Sizing

28,600 at 
7°F

31,743 at 
7°F

32,900 at 
7°F

Design Load = 28,450 at 7°F
Load at 47°F = 4,740 Btu/hr

16,600 at 
47°F

12,780 at 
47°F

7,460 at 47°F

Equipment 
Candidate

Min Output
(Btu/hr)

Goal #2: Not providing too 
much heat on mild days



Heat Pump Selection and Sizing

➢ Energy efficiency
➢ Heating – Heating Seasonal Performance Factor 

(HSPF): >10 is preferred
➢ Cooling – Seasonal Energy Efficiency Rating 

(SEER): >15 is preferred
➢ Manufacturer’s extended performance data has 

higher granularity of efficiency ratings that can 
help optimize the decision

➢ Other features/functions
➢ Automation and controls
➢ Integrated back-up heat
➢ Noise rating

➢ Price – higher efficiency tends to be more 
expensive

Goal #3: Choose the right 
product for your need



Don’t Oversize

➢ This resource provides information 
on:

➢ The risks of oversizing a heat
pump

➢ How to identify s igns of oversizing

➢ How to avoid oversizing

➢ Terms to know

➢ PDF available on the Clean Heat Connect
website

➢ CHC-CON-ashp-oversize-fs-1-v1.pdf (ny.gov)

https://cleanheatconnect.ny.gov/assets/pdf/CHC-CON-ashp-oversize-fs-1-v1.pdf


Over-zoning



➢ The home is split into zones, each with its own 
heating

➢ Each zone has its own thermostat and controls

➢ Best for larger homes

➢ Best for complicated layout

Design Intention:
Zonal vs. Whole Home

➢One thermostat controls the entire home

➢ Best for smaller homes of simple 
geometry

➢ Best with ducted systems

Whole HomeZonal



27

Heat Pump Selection and Sizing
Multi-Zone or Multi-Split Design

For more information about multi-
split and single-split head systems, 
checkout NYSERDA’s Clean Heat 
Connect resources at 
cleanheatconnect.ny.gov. 

Link to PDF: 
https://cleanheatconnect.ny.gov/ass
ets/pdf/Multi_vs_Single_SplitSyste
ms_10_2024_v1.pdf

https://cleanheatconnect.ny.gov/assets/pdf/ASHP%20Evaluating%20and%20Sizing%20Ducts_03-2024.pdf
https://cleanheatconnect.ny.gov/assets/pdf/Multi_vs_Single_SplitSystems_10_2024_v1.pdf
https://cleanheatconnect.ny.gov/assets/pdf/Multi_vs_Single_SplitSystems_10_2024_v1.pdf
https://cleanheatconnect.ny.gov/assets/pdf/Multi_vs_Single_SplitSystems_10_2024_v1.pdf


Avoid Multi-Split Oversizing

Zone 1 – 
Upstairs 24 
kBtu/hr

Zone 2 – 
Primary 
Bedroom
12 kBtu/hr

Zone 3
Living Area
18 kBtu/hr

Outdoor Unit
44 kBtu/hr

➢ Confirm zonal turn down 
and minimum capacity

➢ Can impact humidity 
control as well if short 
cycling during the cooling 
season

What happens when only one 
zone is calling for heat?



Zonal Load Sizing
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Correctly Zoned vs Over-Zoned

Example home:
➢ Single-family
➢ Two story
➢ Saratoga county
➢ Design temperature: 1°F
➢ Equipment specifications 

from ductless single zone 
products listed on the NEEP 
ASHP Product List.

Room by room design load

https://ashp.neep.org/
https://ashp.neep.org/


Proper Zoning Design Equipment Performance

Clear air pathways between rooms 
allow this system to provide sufficient 
comfort.



Over-Zoning Design Equipment Performance

The six-zone system performance data shows how improperly zoning a system may lead 
to oversizing. Three of the systems are substantially oversized, even when using the 
smallest available products.

This system will result in poor performance, more callbacks, and customer complaints.



Reduce Over Zoning

Link to PDF: https://cleanheatconnect.ny.gov/assets/pdf/Reduce%20Overzoning_10_2024_v2.pdf

https://cleanheatconnect.ny.gov/assets/pdf/Reduce%20Overzoning_10_2024_v2.pdf


Existing Duct Management



➢ Is ductwork visible?

➢ When was the duct work installed?

➢ Older ductwork may not be installed to current 
building codes

➢ Was the ductwork installed for heating or 
cooling?

➢ If sized for heating and are newer ducts, may 
be able to modify for a heat pump system

➢ If sized for cooling, the ductwork may be 
undersized and require more work to make 
ready for a heat pump system

➢ Is the ductwork in good condition and 
properly sealed?

Assessing Existing Ductwork



➢ Best practices:

➢ Kitchen table discussion

➢ Visual inspection

➢ Sizing evaluation

Evaluating a Duct System

Duct Retrofit Best Practices

➢ Duct testing

➢ Duct balancing

➢ Always use an approved 
Manual D for duct sizing



> Measure air flow

> Check for duct leakage

> Verify duct balancing

> Inform the homeowner:

• Condition of ducts

• Needed repairs

• Necessary modifications

• Why the ductwork should not be reused (when applicable)

Testing the Ductwork



Air Source Heat Pump: 
Cold-Climate Duct Evaluation Guide

Link to PDF: https://cleanheatconnect.ny.gov/assets/pdf/CHC-CON-ashp-oversize-fs-1-v2_acc.pdf

https://cleanheatconnect.ny.gov/assets/pdf/CHC-CON-ashp-oversize-fs-1-v2_acc.pdf


➢ Duct Evaluation Guide guides through the duct 
evaluation process at the time of bid

➢ Understanding the difference between a heat pump and a 
furnace supply air temperature

➢ The need for properly sized ductwork and how to determine 
duct sizing

➢ What impacts the cost of duct replacement

➢ Help your customers determine when to:
➢ Use existing ducts

➢ Modify ducts
➢ Replace or decommission ducts

➢ Additional resources at CEE1.org

What is in the Duct Evaluation Guide

https://cee1.org/news/details/collaboration-with-hvac-industry-produces-final-deliverables-on-efficient-heat-pump-installations


Heat Pump Sizing and Selection Tutorial

NEEP ccASHP Product List



> Tool Summary

> Selecting Inputs

> Sizing a Heat Pump

> Comparing Products

> Building a Multiple Compressor System

> Other Features

NEEP ccASHP Product List



Tool Summary



> The NEEP Tool is a product selection tool that searches NEEP’s database for cold-climate 
ASHPs that best fit your project. 

> You can use this tool to select properly sized equipment, compare alternative systems, print 
submittal documents, and show your customer how well the proposed system fits their home.

> All information is manufacturer submitted. 

> Open the below link and follow along while we walk you through a mock product selection.

> https://ashp.neep.org/#!/

NEEP Tool Walkthrough

https://ashp.neep.org/


NEEP Selection Tool



Selecting Inputs



NEEP Sizing and Selection ccASHP



Step 1) Select Advanced Search – Sizing for 
Heating 



Step 2) Initial Data

Our mock project is best suited for 
a multi-zone ductless system.

The project is located in Glens Falls, 
NY nearest to the Floyd Bennet 
Memorial weather station.

The Manual J we conducted 
resulted in a Heating Design Load 
of 42,000 Btu/h.

The mock distributor sells mainly 
Mitsubishi Electric products. 



Step 3) Click Run Advanced Sizing for 
Heating Search



Sizing a Heat Pump



Step 4) Sort and analyze the products

You can sort the products by clicking any of the categories. The most prevalent to product sizing are:
% Annual Load Modulating – The percentage of annual hours that the heat pump is operating 
within its modulating range. You want this to be as high as possible to maximize the efficiency 
and minimize the time spent cycling on/off.
% Design Load Served – The percentage of the home’s heating load served by the heat pump at 
the design temperature. For a full-load system, you want this to be 100-120% to avoid the need 
for supplemental heat and avoid oversizing.



Step 5) Select a product to view more info

Note: You can select multiple products to provide alternate options. The 
first product is not always the best option or readily available at your 
distributor.



Available Data



Comparing Products



Step 6) Select a products to compare

Note: You can select multiple products to compare. The first product is not 
always the best option or readily available at your distributor.



Step 7) Click Compare Products



Compare Products

➢ Graph displays only one product 
selected. You can cycle through the 
graph for each selected product.

➢ Data for all products selected will be 
displayed side by side below the graph.



Building a Multiple 
Compressor System



Step 8) Select a product to stack

Note: You can select the same product, multiple times to stack. The first product is 
not always the best option or readily available at your distributor.



Step 9) Click Stack Products



➢ Shows multiple compressors and 
data based on running those 
products together graphically

Stacked Products

➢ Shows multiple compressors and 
data based on running those 
products



Select better fitting products



Selecting the right 
equipment



Other Features



Cooling Load

Note: Cooling and heating data can be turned on and off. Data graph normally has 
cooling load data turned off.



Download and Save

➢Download and save a PDF 
version of the data for the heat 
pump system that you selected 



Basic View

➢Changes the graphically 
displayed information to 
a simpler version that 
can be used to show 
customers.



www.CleanHeatConnect.ny.gov



Thank You

JJ Sawicki

JSawicki@trccompanies.com

CleanHeatConnect@trccompanies.com

mailto:JSawicki@trccompanies.com
mailto:cleanheatconnect@trccompanies.com
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