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PHIUS+ 2015:
A performance 
based
standard with 
prescriptive
requirements



PROJECT CERTIFICATION
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Defined by a set of principles

PASSIVE BUILDING

A SET OF

DESIGN PRINCIPLES :

Continuous insulation, no thermal bridges

Air-tight construction

Optimized window performance & solar gain

Balanced heat/moisture recovery ventilation

Minimized mechanical system
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PHIUS+ CERTIFICATION
SUMMARY OF REQUIREMENTS
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1. Space Conditioning Criteria

2. Primary Energy Criteria

3. Air-tightness Criteria

4. Moisture Design Criteria for Assemblies and 

Details

5. Quality Related Prescriptive Design 

Requirements

6. Quality Assurance Requirements Rater/Verifier 

Information
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1. Space Conditioning

2. Primary Energy

3. Air-Tightness

3 “PILLARS”
Pass/Fail



Demands & Peaks Loads

Annual Demand [kBTU/yr.ft2]: Space conditioning 

energy consumed over the course of the year, delivered by the 

equipment to the space. 

Peak Load [BTU/hr.ft2]: Space conditioning requirement 

during the peak climate conditions (average over the worst 24 

hours). Determines the size of the mechanical system.

TERMINOLOGY
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Developed by US Industry

NREL BEopt optimizes 

upgrade package 

by climate 

Standards defined as cost optimal/competitive

sweetspot between conservation and generation 

on the path to zero

METHODOLOGY
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Climate Specific & Cost Competitive Space 

Conditioning Criteria



COST FOR TOO MUCH INSULATION 

PUSHES DESIGNS BACK INTO 

DIMINISHING RETURNS

LAST INCH OF INSULATION 
IN PASSIVE HOUSE PROJECT 
IN SOUTH DAKOTA SAVED 
200 kWh ANNUALLY! 

HOW FLAT IS TOO FLAT?

(Source: www.energyvanguard.com)
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Climate Specific Passive Standards-
BEopt Cost Optimum Output

Supply Air Heating Sufficient

PHI Standard

©  2016 PHIUS

PHIUS+2015



These are the locations for which WUFI weather data is available, which 
supports dynamic calculations for comfort verification and hygrothermal
checks.

DOE Study 100+ Cities –
Climate Specific Passive Standards



SPACE CONDITIONING
TARGETS for 1000+ CLIMATES
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SPACE CONDITIONING
MUST MEET ALL 4 TARGETS!
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• Annual Heating Demand ≤ A (kBTU/ft2.yr)

• Annual Cooling Demand ≤ B (kBTU/ft2.yr)

• Peak Heating Load ≤ C (BTU/ft2.hr)

• Peak Cooling Load ≤ D (BTU/ft2.hr)

Different advantages for each:

• Low annual demand saves energy

• Low peak loads ensure comfort, resilience, and 

reduce mechanical system size



Site Energy & Primary Energy

Site Energy [kWh/person.yr] OR [kBTU/yr.ft2]: 
Total energy consumed over the course of the year, including space 

conditioning, hot water, plug loads, lighting, appliances, systems, etc. 

(Excludes electrical vehicle charging energy, and ligthing energy 
specific to vehicle parking areas)

*No requirement for PHIUS+ Certification

Source (Primary) Energy [kWh/person.yr] 

OR [kBTU/yr.ft2]: Site energy as described above, multiplied 

by the source/primary energy factor for the specific fuel type used. 

Ex: Electricity has a PE factor of 3.16 kWh/kWh (generation at the 

source vs use on site)

TERMINOLOGY
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PRIMARY ENERGY BUDGET
VARIES BY BUILDING TYPE
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Residential: Per person limit, based on “fair share” 

of CO2

6200 kWh.person/yr
(temporary increase from goal of 4200 kWh/person.yr)

Commercial: Per square foot limit

38 kBTU/ft2.yr
*Additional allowance for process loads on case-

by-case basis



PER SQUARE FOOT of ENVELOPE AREA

AIRTIGHTNESS

©2016 Passive House Institute US  | PHIUS

Primary reason = Building durability, based on 

hygrothermal analysis by PHIUS Tech Committee
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per square foot is 
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ACH50 varies by 
building size



ENERGY MODELING PROTOCOL
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1. REFERENCE FLOOR AREA (iCFA)
CHANGED TO SIMPLIFIED DEFINITION

2. LIGHTING & PLUG LOAD ASSUMPTIONS
ADJUSTED TO ALIGN BETTER WITH US NORMS

MORE REALISTIC

80% RESNET ASSUMPTIONS

3. OCCUPANCY & INTERNAL HEAT GAINS
ADJUSTED TO REFLECT ACTUAL BUILDING

- # BEDROOMS +1 

- CALCULATED INTERNAL GAINS

- BASED ON EQUIP & PEOPLE



PV to offset Primary Energy

INCLUSION OF

RENEWABLES
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PV Output/ 
TOTAL Site 

LIVE 
UTILIZATION

0.09 1

0.19 0.96

0.25 0.83

0.53 0.52

0.85 0.38

1.28 0.29

1.95 0.20



PHIUS+ 

Source 
Zero
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CERTIFICATION REQUIREMENTS
SUMMARY TABLE

1. Moisture design criteria for assemblies and details

2. Quality-related prescriptive design elements

3. Field quality assurance inspections

4. Contractor declaration

OTHER REQUIREMENTS



Design Review & On-Site Inspection

Process
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1. Complying energy model must match 

drawings/plans/specs (pre-cert)

2. Building must match modeled drawings & pass inspections 
(final cert)





PASSIVE HOUSE US DATABASE 

CPHC Training ©2015 Passive House Institute US  |  Module 1  | 28
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PROJECT COUNT (TOTAL): 358
CERTIFIED & PRE-CERTIFIED: 196
SUBMITTED: 162

UNITS (TOTAL): 1835
CERTIFIED & PRE-CERTIFIED: 930
SUBMITTED: 905

ALL OF PHIUS’ HISTORY 2016 ONLY



Resources:
Graham Wright & Katrin Klingenberg. (2015) Climate-Specific Passive Building 
Standards. http://www.nrel.gov/docs/fy15osti/64278.pdf

PHIUS. PHIUS+ 2015Webinar Series. (2016). http://www.phius.org/phius-
certification-for-buildings-and-products/phius-2015-webinar-series

http://www.nrel.gov/docs/fy15osti/64278.pdf
http://www.phius.org/phius-certification-for-buildings-and-products/phius-2015-webinar-series


PASSIVE BUILDING 
PART OF THE SOLUTION
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Lisa White, PHIUS Certification Manager, lisa@passivehouse.us

Second and Delaware – Kansas City

THANKS!

QUESTIONS?


