
Blank Paper to Passive
Empowering Early Feasibility Assessments



• WHAT is a feasibility study? 

• WHY conduct a feasibility study? 

• WHEN to conduct the feasibility study 

• WHAT projects benefit from a feasibility study? 

• HOW to conduct a feasibility study
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What is a Feasibility Study?
• Early assessment of a 

project’s ability to meet the 
Phius targets

• Compares a baseline case 
(ideally code), to a case that 
meets the Phius targets

• Drives design decisions
• Identify areas of 

improvement early

• Establishes general target 
R-values / window 
performance / systems & 
efficiencies 
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What is a Feasibility Study?
Feasibility Study Deliverables
• Completed WUFI file with two cases 

• Baseline case 
• Code (IECC 2021 or local requirements)

• Phius-compliant case
• With proposed design

• Comparison Report 
• Technical breakdown of the parameters of each case

• Feasibility Study Writeup
• Notes, questions, and design recommendations for 

things that don’t appear in the comparison report



What is a Feasibility Study



What is a Feasibility Study?
Additional Feasibility Study Deliverables
• Compare & Estimate

• Energy Bills ($ & CO2)
• Don’t forget to include hookup fees!

• Up-front Cost ($)
• Return on Investment (ROI)

• Include incentives gained

• Explain Qualitative Improvements
• Comfort (quietness, no drafts etc..)
• Indoor Air Quality
• Durability
• Resilience



Why conduct a Feasibility Study? 
For the Client
• Understand the benefits of 

a Phius project 
• Cost savings / low energy 

bills 

• Understand the general 
differences between a 
code-built project vs a 
Phius project 



Why conduct a Feasibility Study? 
For the Design Team

• Establish design requirements to achieve 
certification 

• Wall / Roof / Slab target R-values 
• Window comfort / condensation 

requirements
• Mechanical system types and performance 

• Assess the impact of design decisions & 
tradeoffs 

• Get a head-start on compiling 
documentation for certification 

• Identify areas of improvement that can still 
be changed since this is happening early in 
the design process, like the envelope 
configuration (i.e. reducing surface area via 
more compact, simplified envelope)



Why conduct a Feasibility Study?
Incentives
• Mass Save
• Know of others?



When to conduct a Feasibility Study?
• As early into the design 

process as possible when 
decisions are still flexible

• Some things do need to be 
known, like project geometry 

• Can still be schematic, but 
enough to get in the ballpark 
of the actual envelope area

• Not ideal if the project is 
already breaking ground or 
in CD phase 



When to conduct a Feasibility Study?
• At a minimum, a project team could 

conduct a feasibility study with basic 
floor plans and overall building 
sections (or floor to floor heights) 
established 

• Occupancy should also be (mostly) 
known 

• Residential: Number of dwelling units / 
number of bedrooms

• Nonresidential: Design (max) 
occupancy

• In general, the minimum inputs 
required to calculate the project’s 
specific performance criteria targets 
are needed to conduct the study



What projects benefit from a Feasibility Study?

• All projects could benefit 
from a feasibility study! 

• Crucial for determining 
the likelihood of achieving 
certification before 
registering the project 

• Avoid certification 
hang-ups that could have 
been caught during early 
design 

Design to Model 

Model to Design



How to conduct a Feasibility Study
Common Hang-Ups

• Since feasibility studies should 
be conducted during early 
design, there are many 
unknowns 

• Can be intimidating to start a 
WUFI file with so little 
information

• R-values: design vs effective
• Be wary of steel studs!

• When in doubt, be conservative



How to conduct a Feasibility Study
Additional Common Hang-Ups
• Fuel Switching (natural gas 

systems vs electric systems)
• Not sure where to start on 

R-values?
• Prescriptive Snapshot or Map

• Mechanical Ventilation Rates
• Code (exhaust only)
• Phius Minimums
• Local Jurisdiction Minimums

• Thermal Bridging
• Placeholders are Ok!



Tips & Tricks for Feasibility Study Modeling: Geometry

Scenario: A project team wants to conduct a 
feasibility study with the following known 
parameters:
• Location: Providence, RI
• iCFA: 45,000 sf 
• 60 1-bed units + some common spaces
• 3-stories 
• 900 sf of commercial space at ground 

level
• Site oriented about east-west axis
• Target WWR: 0.3



Calculators



Temperature Reduction Factor & Auxiliary 
Energy Calculator
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Total - Interior Conditioned Floor Area
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Total - Interior Conditioned Floor Area



Baseline Case 
• Most valuable - start 

with IECC minimum 
requirements 

• Chapter R402.2

Where to Start with R-values



• Windows have probably 
not been specified or 
selected at this point, so 
there wouldn’t be any 
window data to use for 
WUFI 

• To model whole-window 
performance based on 
IECC or Phius maximum 
requirements…

Modeling Feasibility Study Windows



Phius Case 
• Use the prescriptive 

climate map / prescriptive 
snapshot to over-estimate 
the required R-values for 
assemblies based on the 
project location 

• Then, after the model is 
complete, insulation levels 
can be backed off 

Where to Start with R-values



• Window Comfort and 
Condensation v3.6

• Use the tallest window in the 
project to establish the 
worst-case whole-window 
U-value requirement for the 
Phius-compliant case

• If you have storefronts & 
“typical” windows, complete the 
assessment for both types

Window Comfort & Condensation Risk

https://ssccust1.spreadsheethosting.com/1/bc/830791e0e82174/Window%20Comfort%20and%20Condensation%20v3.6/Window%20Comfort%20and%20Condensation%20v3.6.htm
https://ssccust1.spreadsheethosting.com/1/bc/830791e0e82174/Window%20Comfort%20and%20Condensation%20v3.6/Window%20Comfort%20and%20Condensation%20v3.6.htm


• The following assembly characteristics 
would require a deration of the 
insulation layer affected 

• Wood / Steel studs 
• Easier to model wood studs directly in WUFI, 

but the ‘deration’ method can still be taken
• Don’t waste time trying to model steel studs 

in WUFI

• Mechanically fastened continuous 
insulation layer

• Unless recessed fasteners, or if fasteners are 
only used in the ‘bottom’ layer

• Used to be only for CI > 4”, but is now 
required for all thicknesses (for Phius 2024)

Does the Assembly need Derated?



Internal Loads / Occupancy



Internal Loads / Occupancy

• Single family MELs + Lighting setup → WUFI Auto-calculates

• Multifamily MELs + Lighting setup → MF Calculator



• Used for any project with 
2 or more dwelling units!

• Used in the calculation of 
targets

• The iCFAREF  should 
ALWAYS be less than the 
overall iCFA…why?

Multifamily Calculator
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Dwelling Unit & Common Areas
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Dwelling Unit & Common Areas



Baseline Case 
• Probably most valuable to assume 

an exhaust-only system that 
complies with code requirements

Phius-Compliant Case
• Use the multifamily calculator as a 

guide for minimum dwelling unit 
ventilation requirements

• If doing a single family project, use 
exhaust rooms to determine the 
minimum required ventilation (this 
should be familiar from CPHC 
training!)

• For common areas, assume: 0.06 
cfm / sf (iCFA)

Mechanical Ventilation - Design airflow Rates

* 0.06 = 972 cfm 



• Direct exhaust only, ducted 
straight to the outside 

• Run time for range hood & dryers 
will be auto-calculated by WUFI, 
but flow rates do need defined 

• Exhaust air flow rate defaults:
• Use 220 cfm for dryers 
• Use 100 cfm for range hoods 
• Use 50 cfm for bath fans 

• 60 min/day = 21900 min/yr

Mechanical Ventilation - Exhaust Devices



Mechanical Systems
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• Early mechanical design is usually very schematic
• Narratives identify the system type, design intent, and operation 

sequence
• Schematic plans can provide information on distribution, equipment 

selection
• Plant diagrams are most useful

• Identification of system type and match is most critical

Documentation



About Systems in WUFI Passive
• WUFI is generally more focused on envelope than systems
• Having general ranges of efficiency and how to input in WUFI 

is most critical
• Remember: The building envelope (+E/HRV) set your passive 

space loads, and the systems sets the EUI / Source energy



About Efficiencies 
• Following slides show the 

best estimate from Phius 
reviewing projects

• For baseline cases, if no 
specification, look at federal 
register



Split Heat Pumps / VRF
• Most common system seen 

in project reviews
• Input as Heat Pump:

• Heating COP 3
• Cooling COP 4

or 
• Heat Pump Rated Monthly 

COP:
• Heating COP

• 2.4 @ 17°F
• 3.5 @ 47°F

• Cooling COP 4



Ground Source WSHP
• More stable ground temps 

keep COPs consistent
• Input as Heat Pump:

• Heating COP 3
• Cooling COP 4

• Account for pumps by 
derating COP by ~5%
Or

• Include an Auxiliary Device
• Assume ~7 tons/HP
• Can be placed out of the 

thermal boundary



Heat Pumps in Series - WSHP
• Large format Electrification
• Input as Heat Pump:

• Heating COP 2.25
• Cooling COP 3.25

• Account for pumps by 
derating COP by ~5%
Or

• Include an Auxiliary Device
• Assume ~7 tons/HP
• Can be placed out of the 

thermal boundary



WSHP w/ Boiler and Cooling Tower
• Cold climates anyone?
• Input as Heat Pump with 80% 

coverage:
• Heating COP 2.5
• Cooling COP 3.25

• Input boiler as User Defined if 
gas or Electric Resistance 
w/20% coverage.

• Account for pumps and cooling 
tower by derating COP by ~10%
Or

• Include an Auxiliary Device
• Assume ~7 tons/HP
• Can be placed out of the thermal 

boundary



ASHP w/ Hydronic Fan Coils
• Large format Electrification
• Input as Heat Pump:

• Heating COP 2.5
• Cooling COP 3.5

• Account for pumps by 
derating COP by ~5%
Or

• Include an Auxiliary Device
• Assume ~7 tons/HP
• Can be placed out of the 

thermal boundary
• May need to include fan 

energy as well



Combustion plus DX Cooling
• Input as User Defined:

• Heating efficiency: 90% for 
furnace, 96% for boiler

• Input cooling as Heat Pump:
• Cooling COP: 3.5



Ventilation
• If baseline system is not 

balanced:
• PH Case/Additional Data/ Type of 

ventilation system: Exhaust.
• Balanced ventilation is a Phius 

program requirement
• Input Mechanical Ventilation 

Devices
• MF Calculator sizes flow rates
• ERV: Sensible 0.75, Latent: 0.5
• HRV: Sensible 0.8
• Fan Power:

• 1 W/cfm for small units
• 1.5 W/cfm for DOAS
• 2+ W/cfm for high rise



Distribution - Domestic Hot Water
Keep it Simple & Conservative!
• Recirculation likely?
• How many stories?
• How many risers?
• How long are the 

double-loaded corridors?
# stories x # risers x 10’ (or so) 
= Vertical Recirc Pipe lengths
# stories x length of the corridor 
= Horizontal Recirc Pipe lengths



Distribution - Domestic Hot Water
Keep it Simple & Conservative!

• How many dwelling units?
• How many dwelling units types?
• How many bathrooms?

Use the Multifamily Calculator to help you

Trunks: Input one line per dwelling unit 
type.
Branches: Input one line to connect to 
the twigs.
Twigs: One line per fixture type: kitchen 
sink, lavatory faucet, tub/shower.



DHW Plant
• Distribution and and 

demands set the loads, 
plant equipment sets the 
EUI

• In larger buildings, 
electrification has been 
difficult

• Can be centralized, semi 
centralized, or decentralized

• Include recirculation pumps 
in the Aux Energy



Gas Water Heater
• Boiler + storage tank or 

unitary
• Set as User Defined device

• Efficiency: 90-95%
• Include Water Storage

• Specific total losses: 8 
Btu/hr °F



Electric Water Heater
• Boiler + storage tank or 

unitary
• Set as Electric Resistance 

device
• Include Water Storage

• Specific total losses: 8 
Btu/hr °F



Heat Pump Water Heater
• Unitary only
• Set as HPWH Inside device

• COP / Performance Ratio
• Match Heating COP
• EF: 2.35

• Do not include Water 
Storage



Split Heat Pump Water Heater
• CO2 or Split
• Set as Heat Pump

• COP: 3 for CO2, 2 for 
R-410A / 32, etc

• Include Water Storage
• Specific total losses: 8 

Btu/hr °F
• If swing tank is present, 

assume 20% coverage by 
Electric Resistence


