
Managing HVAC in High Performance Buildings



ABOUT US
• High Performance Custom Builder since 2010

• New Construction, Renovations, & Additions

• Recipient of more than 10 housing awards 

• ENERGY Raters since 2009

• LEED, EarthCraft, DOE Zero Energy Ready, Enterprise Green 

Communities, Energy Star, NGBS to name a few…  

• Certified more than 1,200 units

• Air Sealing Professionals

• Launched AeroBarrier with supplemental services

• Developers

• Q2 break ground on Eco-Village , 66 Acre TND +88 plus homes



LEARNING OBJECTIVES

• Understand how building design and construction 
affects HVAC equipment design and capacity

• Define and describe what is meant by the terms 
“high performance home” & “low load home”

• Identify differences between traditional and high 
performance residential HVAC system components

• Understand how to control humidity in high 
performance homes and the benefits to occupants 
and builders
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Four Zones  - Ducted + Ductless
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CASE STUDY 1: 
Green Shortz Green House

Ductless ( Basement + Master Bed)

Ducted ( Main + 2nd Floor)
Walking into a trap !?
• Jumper ducts
• Transfer grills

Let us see…



CASE STUDY 1: 
Green Shortz Green House

WhisperValue with Condensation Control
Make Up AIR ( hood & supplement)

:
Bath Exhaust & Transfer

SPOT ERV

• What’s missing? 
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Green Shortz Green House

How did the house perform? 



CASE STUDY 1: 
Green Shortz Green House

2nd FLOOR
• Average %HR 67
• Thermostat Set 

Homeowner 78 F
• 1 week sampled
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Green Shortz Green House

MAIN FLOOR
• Average %HR 62
• Thermostat Set 

Homeowner @ 78 F
• 1 week sampled



CASE STUDY 1: 
Green Shortz Green House

• What was driving this high RH in home?
– Low tolerance to cool temp by homeowners, thermostat 

set above design condition 74 F ( 78 F)
– VERY long showers by teenagers
– Upgraded Huber Zip Sheathing from R-3 to R-6

• HVAC ran ONLY 21 minutes in one week ( August in Atlanta, GA)

• Solutions:
– Adjusted Thermostat to 74 F, problem stabilized but then 

added permanently an OFF THE SHELVES dehumidifier on 
unvented attic

BUT AT THE END…
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Kuntz Mitsubishi Residence

KEY FEATURES
• Walls: 2x6 plates with 2x4 staggered studs 24” OC, 

R-19 blown-in cellulose, R-3 Zip R-board
• Roof: 26- gauge reflective standing seem roof.
• Attic: Vented,  with R-50 blow-in cellulose
• Foundation: Above grade insulated slab R-10 
• Windows: 3 pane, low-e, argon filled, vinyl frames 

U=.19, SHGC=0.23
• Air Sealing: 2.69 ACH50
• Ventilation: ERV – balanced
• HVAC: 20 SEER, 10 HSPF mini-split heat pumps, 3 

ductless, and 1 dusted connected two 2 outdoor 
units

• Hot Water: Prototype Split Heat Pump water 
heater, EF 2.3; manifold plumbing, insulated piping

• Lighting: 100% LED
• Appliances: ENERGY STAR refrigerator, dishwasher, 

clothes washer
• Solar: 2 strings of 15 panels - 8.1 Kw
• Water Conservation: Followed EPA WaterSense
• Energy Management: 2 energy monitoring systems
• Other: EPA IndoorAirPlus, EarthCraft House 



CASE STUDY 2: 
Kuntz Mitsubishi Residence

Area Htg Load Clg Load Minisplit

Master 
Bed

4,670 1,524 ¾ Ton 
ductless

Bed 2 1,539 1,056 ½ Ton 
ductless

Bed 3 2,822 1,978 ½ Ton 
ductless

Main 13,758 10,021 1 ½ ton 
ducted

20,789 14,579
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Kuntz Mitsubishi Residence

Ductless:
Master Bedroom

2nd & 3rd Bedroom

Ducted:
Rest of House Outdoor Units:



CASE STUDY 2: 
Kuntz Mitsubishi Residence

WhisperValue with Condensation Control
Bath Exhaust & Transfer

ERV BROAN ERVS100S (%RH sensor)

WhisperValue with Condensation Control MD33 Ultra Aire Dehumidifier
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CASE STUDY 2: 
Kuntz Mitsubishi Residence

Energy production peaked at 5.1 kW. The 
little energy usage spike is the hot water 

heater.

Here’s one from the weekend showing me 
charging my EV. Almost a perfect match of 
production and consumption – free fuel!


