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Design, Test, Monitor.  
Lessons learned from 

~200 systems
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Process

Design

Measure + monitor

Test + verify

Evidence-based Continuous Improvement



Project Examples













Installation examples 
 

Morrison, Stuarts Draft, Habitat, Kingsridge



COP = 2.35 (and 70% more capacity)





Average COP = 3.1

Average Outdoor Temp = 29°F



Average COP = 3.1

Average Outdoor Temp = 29°F







Minimum output - “mild”



Minimum output - “colder”



50 minutes

Defrost - “worst case”
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Defrost - “cold” outdoor temperatures (10F)
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3 Systems in Basement Ceiling (6000 sf)





• All ducts in conditioned space
• Central returns
• Smooth turns for all trunks 
• No turns with flex duct
• 450 fpm in-duct velocity 
• Standard/mediocre takeoffs and boots
• Size supply registers for throw (but don’t hit people)
• High-efficiency, “over-sized” filter
• Balance every system, learn from mistakes

Duct System Design “Rules”
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Fun with Filters!  
 

MERV-13  
Super-clean ducts!  
What’s too dirty?

http://www.think-little.com


“DALY” = Disability-adjusted Life-Year

Logue et al, 2012, A Method to Estimate the Chronic Health Impact of Air Pollutants in U.S. Residences





20x20x1 MERV-2 “filter”



Size         CFM         IWC

@375 fpm



400 0.03

Size         CFM         IWC

20x20x2

@375 fpm



400 0.03

Size         CFM         IWC

20x20x2

@375 fpm
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Speed “tap”
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Speed “tap”

~8 Watts (12.5 cfm/W)



Standalone HEPA  
air purifier w/ Eco mode

Larger 2” return grille  
+ MERV-13 filter

• Initial cost: $230 
• Electricity cost: $6/yr 
• Filter cost: $50/yr 

• Initial added cost: ~$15 
• Electricity cost: ~$1/yr 
• Extra Filter cost: ~$10/yr 
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delta-P = 0.0274 in.w.c.
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Thank you for your 
attention!
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