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Session Survey Instructions

At the end of each session, you will 

be given 5 minutes to complete the 

session survey.

• Complete the survey using the 

mobile app or paper versions

• Provide the paper surveys to the 

room moderator or to the 

BetterBuiltNW table

• We appreciate your feedback
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Complete the Session Survey
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Manual R - "R" is for 

Rightsizing! 

(Lunch and Learn)

• Greg Davenport

• Ryan Nieto

• Ingo Stroup



RESNET Rating Provider
Independent Testing & Inspection / IR Thermography/QAD Services

Efficient HVAC Design 



High Performance homes coupled with low 
performance systems, designs & installs

Contractor Designs Contractor Installs



Where’s my air flow?



Indoor Air Quality? 



Let’s MOVE from old school havoc to 
“healthy, clean, efficient, modern comfort.” 

Old School Havoc Modern Comfort Design









All heating/cooling systems will suffer if oversized

The perils of oversizing 

any heating/cooling system

Multi zone mini split systems may not be the best choice for low load homes - look closely at 

turndown ratio

Variable speed ASHP equipment still has minimum capacities

Zoned comfort in every room probably is not the best approach in a low load home

Over sized systems short cycle which increases wear and tear on equipment and reduces lifespan

Over sized systems cost more than needed

Short cycling reduces comfort and energy performance
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EFG Office Building Heat Pump Swap-Out

March 15, 2019

Before:

After:

New installs as of 2/8/19 – 3/7/19

Heat load 
(resistance heat) ASHP 1st winter

ASHP - New



Many HVAC contractors fall short in the following areas:

Do not use manufacturer design tools

They need more training on how to design and install systems for cold climate areas

Do not  want to, or know how to, do good duct design/installation for high performance homes

Think bigger is always better - Don’t worry, it’s variable speed!

Do not understand new distribution options to right size mini split systems – horizontal ducted systems and carefully 

designed transfer fans

Size mini split systems based on the number of rooms/zones – a head in every room

They do not do accurate Man J load calcs before designing and bidding the project



Heating and Cooling Load Calculations

Use the right design temps

Use the right wall, window, and door values

Use the right air tightness

Always get a room by room load calc

Every project should start with a good room by room

load calc for good HVAC design

If your HVAC contractor can’t, or will not,  do good HVAC design for you, 

Consider using an HVAC designer like Energy Vanguard, 

Positive Energy or Building Energy HVAC Design 



What are the components of  a Manual J heating/cooling load calculation?

- Local design temperature (and altitude)

- Local humidity

- Building orientation

- Envelope (wall, floor, and ceiling) R values and dimensions

- Window and door U values and dimensions

- Window SHGC (solar heat gain coefficient)

- Air infiltration target – ACH50

What about Shading?



ASHRAE Design Temps

Temp data is backwards looking

When in doubt – look at temp bin data



How many hours a year are at or near Winter design temp? 

How many days a year are between 35 – 60 degrees?

It is the majority of the year

here in the Pacific NW!

HVAC Design must consider 

shoulder season performance carefully
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DHP Sizing

BTU/Hr Hours in bin Seattle

Design load:15 K@27F: 

Nom size 18K

7 K low output

3K low output

4375 hrs

2810 hrs

SEATTLE DHP, LOW OUTPUT SIZING
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DHP Sizing

BTU/Hr Hours in bin Boise

Design load:24 K@9F

Nom Size 24K

10 K low output

4K low output 3300 hrs. 1529 hrs.

BOISE DHP, LOW OUTPUT SIZING
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Comparison of Nominal 2-ton DHP Models
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SIZING DUCTLESS HEAT PUMPS





One zone calling – ACCA

Multiple zones calling – not ACCA







Right Sizing – Manual R

How can the system be optimized for 

shoulder season perfomance?



PRINCIPLES OF MANUAL R
RIGHT SIZING FOR GOOD YEAR-ROUND PERFORMANCE

OF A MINI SPLIT SYSTEM

Remember shoulder season is most of the year here in the Pacific Northwest 

Choose smaller systems whenever possible

Do not be afraid of a little supplemental heat if it will get you to a better sized system strip or bathroom supplemental

Avoid multi zone systems when possible (sometimes ok for single story homes)

Use single zone systems whenever possible 

Single zone systems cost less

Using single zone systems usually costs about the same as multi zones

Distribution is the real challenge in low load homes. Consider using compact ducted systems and/or carefully designed transfer fans.  

Always do good duct design – Manual D 

Sometimes in the Pacific NW a mini split in the great room plus electric resistance in the bedrooms is a great cost-effective solution

Smaller independent ODUs allow for simultaneous heating and cooling

Sometimes a central air handler connected to an energy efficient mini split is  a great choice all ductwork should be in conditioned space.

Check your turndown ratios and think about shoulder season performance

Design one independent system per floor if possible – reduces stratification

Talk with design team and/or homeowner about comfort expectations and the pros and cons of different approaches



Use manufacturer design and sizing tools

Submittals are for ACCA specified testing temperatures

Not for HVAC design





Manufacturer Design tools give you precise heating/cooling 

outputs for your system at local design temps

Design tools account for things like line set lengths and altitude



Heating load 21,479 BTU

Cooling load 13,875 BTU

Room by room 

heating and cooling load calculation 

Manual J

Bedroom 3 only 1,709 BTU







Bainbridge Net Zero Duplex





Version 1 – Single zone 12k Btu in Great Room + electric resistance in bedrooms

Had discussion with developer and shared engineering manual on multi zone turndown ratios for 

low load homes vs single zone systems.  

Had discussion with HVAC contractor about pros and cons of single zone systems vs multi zone 

systems for low load homes – he seemed to get it at the time

Discussion between builder and HVAC contractor – HVAC contractor does not want to install 

horizontal Ducted units ( he did a bunch of them in another big multi family development on 

Bainbridge – he knows how).  HVAC Contractor prefers multi zone systems with heads. 

Version 2 – Single zone 6 or 9k Btu in Great Room plus single zone 9k with horizontal ducted 

serving both bedrooms.  Developer likes because it gives each apartment some redundancy

Developer decides he wants A/C in both bedrooms – because 13,600 Btu of cooling in the great 

room just is not enough in an apartment that only has <11,000 of total cooling load



Approximately 45-60%

One zone calling

Multiple zone calling



Version 3

Nominal system size is double actual heating load

Minimum heat capacity at 47F is 11,400 Btu – approximately 

102 % of Upper Unit and 85% of lower unit

Minimum cooling output is 12,600 Btu – 120% of cooling load

















Eastern WA 5,000 s.f. high end home 

near passive design









Green Canopy Homes:

• Builds Homes, Relationships, and Businesses that Help Regenerate Communities and Environments

• Started out with high efficiency gut remodels in 2009

• Transferred to all new construction in 2013

• Built over 150 homes in Seattle and Portland
• Most new construction has been multi-story townhomes and rowhouse

• Every single home has used mini-splits as the primary source of heating and cooling



Projects:



• 8 Units (4 sets of 2 attached townhomes)
• 3 stories + Penthouse for rooftop deck access
• 3 bedroom / 2 baths
• Avg 1,740-ish Square Feet (1,725 - 1,769 sf)
• 4 Star Built Green

Project Stats:



Project Stats:

• 16,080 Conditioned Square Feet
• R20 Under Slab / R5 Slab Edge
• R24 Walls (Blown-In)
• R48 Vaulted Ceiling
• ACH50 – 1.36
• Design Heating Load – 14.2 kBtu/hr
• Cooling Load – 13.4 kBtu/h
• Total Modeled Energy Consumption: 11,869 kWh



Systems:

• Primary Heating/Cooling
• Heat Pump Outdoor: MSZ - 3C24
• Heat Pump Indoor: 

• MSZ-FH 15 (Main Floor)
• MSZ-FH 09 (Master Bedroom)

• Supplementary Heating
• Envi-Heaters 1,350 Btu (Minor Bedrooms)

• Ventilation – 2x Spot ERV’s (Main Floor, 3rd Floor)



Floorplan:



Sense Energy Data:

Modeled Consumption:
11,869 kWh

Consumed from 5/1/19- 9/30/19:
5,331 kWh

Average Daily Consumption:
35 kWh

Average @ 365 Days:
12,775 kWh*


