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Passive House design



Passive House is a building standard popular in Europe and Canada. However in recent 
years, Passive House Alliance launched a United States program aimed at making high-
performance passive building the mainstream market standard. Passive building is 
made up of a set of design principles used to attain rigorous level of energy efficiency 
within a quantifiable comfort level. To that end, a passive building is designed and built 
in accordance with these five building science principles:

Employs continuous insulation throughout its entire envelope without any 1. 
thermal bridging.
The building envelope is extremely airtight, preventing 2. infiltration of outside air 
and loss of conditioned air.
Employs high-performance windows (double or triple-paned windows depending 3. 
on climate and building type) and doors—solar gain is managed to exploit 
the sun’s energy for heating purposes in the heating season and to minimize 
overheating during the cooling season.
Uses some form of balanced heat and energy recovery 4. ventilation.
Requires 5. minimal space conditioning due to the robust thermal envelope and 
air sealing.

Landon Bone Baker Architects is a full-service architectural practice established in 
1987 in Chicago that is distinguished by its community-based approach to affordable 
housing. LBBA was a signatory firm in adopting the AIA’s 2030 Commitment to design 
net-zero buildings by the year 2030. Reach us at lbba@landonbonebaker.com.

© 2018 Landon Bone Baker Architects, Ltd.

about The Project

What is Passive House?

In July 2014, Latin United Community Housing Association (LUCHA) led an interactive 
eco-charrette to generate and target sustainability goals for its new wellness-centered 
scattered-site housing development called Tierra Linda, located near the 606 Trail in 
Humboldt Park. The project kick-off brought together members of the LBBA design 
team with the maintenance staff, tenants, and neighbors of the future development 
and introduced the benefits of “green” housing and collaboratively developed a vision 
and strategies for the project. LUCHA incorporated key tactics into the development 
of Tierra Linda that supports the core theme of healthy living and wellness integrated 
amongst tenants and the community. The project has received Passive House 
certification—the first affordable multi-family housing type to achieve PH certification 
in Chicago! In addition to the Passive House 6-flat, the development also includes a 
“twin” building that is designed to comply with code-minimum energy requirements 
which will allow the team to compare energy usage between the two.

about The Project

What is Passive House?
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Due to the novelty of applying the Passive House program to 6-flats in Chicago, 
building codes have not addressed certain systems and components that are integral 
to Passive House technology. Since these systems are not currently recognized by 
code, the team utilized Administrative Relief prior to building permit application to 
obtain acceptance of the ERV discharge temperature & ERV type by the Chicago 
Building Department. The proposed ERV equipment was approved since it exceeds  
the critical code baselines related to heat exchangers.  

Energy recovery ventilation (ERV) is the process of exchanging the energy contained 
in exhausted building air and using it to precondition the incoming outdoor fresh 
air. Given the sealed building envelope required by Passive House, the ERV system 
is critical to occupant comfort and health as it is the primary source of fresh 
air entering the building. Additionally, the ERV meets ASHRAE ventilation 
and energy standards and allows reduction of total HVAC equipment 
capacity. A less common wheel type ERV (versus conventional plate 
type) was selected for the project due to its high efficiency 
(over 80%), which was necessary to provide the required 
tempered air at minimum design temperatures. The 
equipment also meets the air cross-contamination level 
at 1.6% which is well under the code threshold of 5%.

Code requires makeup air temperature to be within 
10°F of the minimum allowed air temperature in the 
conditioned space. On the cold design days, the ERV’s 
heat recovery system can deliver the makeup air 
approximately 14°F below the conditioned space air. 
However, since the heat recovery system delivers the 
fresh air at a low volume and velocity, the heating system 
capacity can compensate for the temperature difference 
while maintaining resident comfort.

additional innovations
Triple pane window U-value 0.17• 

Door U-value 0.09 (R-11)• 

Roof insulation R-60 value• 

Continuous under-slab rigid insulation• 

Isokorb steel attachment components • 
significantly reducing thermal bridging  
at canopy and porch connections

Condensing dryers• 

Split Heat pump system  • 
(2.5 ton ducted)

Makeup air rates (80 CFM range)• 

Reduction of heating/cooling • 
loads over code basis

The Mechanics of Passive House

Typical Floor  
Schematic duct Layout

Continuous Fresh air 
Supply Tempered by erV

2

erV3

Unit exhaust air into erV4

Un-tempered Fresh 
Outside air into erV
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exhaust air From erV6

Heat Pump and distribution 
with remote Mount Condenser
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*Conventional 6-flats typically use Heat 
Pumps alone for conditioning
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Conventional Wall Plus rigid

Significant thermal bridging -
Specialty long fasteners required -
Potential installation compression/ -
damage by hat channel
Conventional construction +

A thorough assessment of Conventional and Advanced wall types including innovative 
strategies was conducted in order to determine the appropriate wall assembly. Chicago 
Building Code requires noncombustible framing like steel studs for exterior walls in 
6-flat structures. This thermally conductive metal framing introduces undesirable 
thermal bridging that is significantly higher than conventional wood framing used 
elsewhere. Energy codes compensate for this issue by requiring a continuous insulation 
layer. Continuous insulation becomes a driving factor in the wall assembly design for 
Passive House due to stringent thermal and performance requirements.

Expensive proprietary clip system -
Labor sequence requires 3 crews -
Insufficient R- value -

Proprietary Cladding Clip System

Highly effective thermal break +
Similar to conventional   +
installation

double Metal Stud

Difficult to panelize -
Condensation issues -

When designing the exterior wall assembly, there was a focus on 6 factors:

1. Thermal Performance, R-Value 2. Thermal Bridging
3. Air Sealing 4. Dew Point/Moisture Management
5. Constructability 6. Cost

Following are a summary of the assemblies considered and a description of benefits 
and drawbacks to each.

High R-value +
Highly effective thermal break +

Significant thermal bridging -
Insufficient R- value -
Conventional construction +
Minimal construction trades involved +

advanced Conventional Wall

Wall assembly Factorsexterior Wall Options

Cont. air infiltration 
Barrier

4" R-16 Roxul 
CavityRock 
insulation

Liquid-applied air 
barrier

5" fiberglass spacer 
clips with 1" metal 
Z furring

4" R-20 rigid 
insulation

Steel strapping

7/8" hat channel

3" R-15 rigid 
insulation 

3" Z-Furring 
channel

6" metal studs  
at 16" OC

R-12 blown-in 
cellulose insulation. 

Fill entire cavity.

1.5" R-7.5 rigid 
insulation

1-5/8" metal studs

4" metal studs

Min. 6" R-28 closed 
cell spray foam 
insulation

HardiPlank fiber 
cement lap siding

2 layers of 5/8" 
DensGlass 
sheathing

2 layers 5/8" Type 
X Gyp. Bd. attached 

to studs

6" metal studs  
at 16" OC

Metal top track

R-12 blown-in 
cellulose insulation. 

Fill entire cavity.

Cont. acoustical 
sealant at head and 

base joints

Metal runner

Metal top track

2 layers of 5/8" 
DensGlass 
sheathing

Cont. air infiltration 
Barrier

2 layers 5/8" Type 
X Gyp. Bd. attached 

to studs

Cont. acoustical 
sealant at head and 

base joints

Metal runner

HardiPlank fiber 
cement lap siding
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The wall type used at Tierra Linda is only 1” deeper than the R-27 assembly shown on 
the previous page, but it is much more effective. It eliminates thermal bridging and 
achieves a high R-value per inch while the single-source cladding system approach 
simplifies and streamlines constructability. It also allows for efficient moisture 
management with the drainage plane located at the air barrier that is created with 
the insulation adhesive.

Passive building principles can be applied to all building typologies—from single-family 
homes to multifamily apartment buildings, offices, and skyscrapers. Passive design 
strategy carefully models and balances a comprehensive set of factors including heat 
emissions from appliances and occupants to keep the building at comfortable and 
consistent indoor temperatures throughout the heating and cooling seasons. As a 
result, passive buildings offer tremendous long-term benefits in addition to energy 
efficiency:

Superinsulation and airtight construction provide unmatched • comfort even in 
extreme weather conditions.
Continuous mechanical ventilation of fresh filtered air provides excellent • indoor  
air quality. 
A comprehensive systems approach to modeling, design, and construction produces • 
extremely resilient buildings. 
Passive building principles offer the best path to • Net Zero and Net Positive buildings 
by minimizing the load that renewables are required to provide. 
Lowers long term building • costs due to the well-insulated and tight envelope.

Why PHiUS+?Tierra Linda Passive House Wall

STO 3-Coat Finish EIFS 
system

2 layers of 5/8" 
DensGlass sheathing

4" R-20 EPS Rigid 
insulation

STO Gold Coat 
liquid-applied vapor 
permeable air 
infiltration barrier

2 layers 5/8" Type X 
Gyp. Bd.

R-21 blown-in cellulose 
insulation.  
Fill entire cavity.

Metal top track

6" metal studs  
at 16" O.C. 

Cont. acoustical sealant 
at head and base joints

Metal runner
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