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New	Ecology,	Inc. A	mission	driven	non-profit	
focused	on	making	affordable	
housing	healthy	and	sustainable	
with	offices	in	Boston,	
Baltimore	and	Wilmington.

Buildings	modeled	in	WUFI 90+

Feasibility	Studies	
Completed 45

Registered	PH	Projects 33

Pre-Certified	Projects 20

Certified	Projects 2
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AGENDA
• Affordable Housing – Why it’s important?

• Typical Approach

• Project Manager Perspective

• Energy Modeler Perspective

• Lessons Learned.
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• Funding: Multiple sources with multiple requirements

• Low Income Housing Tax Credits (LIHTC) – Provides incentives for 

entities to invest in affordable housing projects to offset taxable 

income with generated tax credits over a 10 year period

• Application and timing

• Qualified Allocation Plan (QAP) rewards PH certification

• Applications accepted 2x per year

• Requires significant design progress before funding is 

awarded

• Start and stop based on awards and projects in pipeline

• When awarded, then rush to closing

• Immediate start of construction

From Concept to Pre-Certification
St
ar
ts
	a
nd
	S
to
ps
	=
	m
an
y	
pr
oj
ec
ts
	in
	th
e	

pi
pe
lin
e

Affordable Housing: Why it’s Important (To Passive Projects)
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From Concept to Pre-Certification

NEI
In-house resources for all stages and separated by 
role.  All participate in the design stage.

Typical 
CPHC is the project manager and energy modeler.  A 
Phius Verifier is brought on at start of construction

Typical Approach vs NEI Approach

Role Benefit

Project Manager manages the design team, 
internal plan reviews and  communicates Phius
requirements.   Coordinates energy modeling, 
verifier participation – tracks the BIG picture

Manages multiple projects, up to date on Phius
requirements, experience with multiple 
construction typologies

Energy Modeler completes feasibility study and 
modeling for the project; provides input to 
performance of building components

Very fast and accurate early in the process; knows 
Phius protocols and shortcuts

Phius Verifier is included in design to be familiar 
with project design intent when construction 
begins

Provides input on constructability and hits the 
ground running once construction starts
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Typical Project – Define Objectives

Start Early – during scope development (per-SD)

Set sustainability objectives early (Design Charrette)
• Passive House? LEED? EGC? NGBS? Other?
• Local Requirements?
• Focus on IAQ?  
• Resiliency?
• Metering?
• Central systems?
• All electric? 
• Renewables?

Resilienc
y



BOSTON | BALTIMORE | WILMINGTON

From Concept to Pre-Certification

CUT THROUGH THE NOISE

FOCUS THE TEAM

Resiliency
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Typical Project – Define Performance

Highlight critical PH requirements and define a 
‘starting point’
• Envelope Performance (CZ = 4/5)

• INFILTRATION – 0.06 CFM50/ft2

• R-50 - 60 Roof; R-30 wall with c.i.
• R-10 – 15 slab/foundation; U-0.15 windows

• Ventilation Performance
• ~80% recovery efficiency; 1 W/cfm electrical

• Heating/Cooling
• Heating COP>3.7 @ 47F; Cooling COP>5 @ 95F DB

High	Recovery	
ERV

R-50/60	Roof

R-30	Wall	
with	R-10	c.i.

PM SETS EXPECTATIONS HIGH
MODELER SETS ASSUMPTIONS LOW
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Typical Project – Complete Feasibility

Request Minimum Information:
• HVAC, Plumbing, and electrical narratives

• Architectural concepts
• Floor plans and representative sections

• Make assumptions (more on this later from Nick )

Define Reference Building
• Based on previously completed building by same developer

• Based on minimum code

From Concept to Pre-Certification
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Generate reference and proposed models 
and summarize findings
• Report must be concise and clear

• Propose options to meet PH threshold

• Select ECMs based on cost

• Select ECMs based on impact

• Windows vs ground

• Schedule min 1-hour meeting to review findings

• Re-run model as needed

From Concept to Pre-Certification
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Typical Project – Report Feasibility Results

EXPERIENCED MODELER IS CRITICAL 
FOR THIS PHASE TO BE IMPACTFUL
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Typical Project – Design Progress

Early Design
• Participate in regular meetings

• Provide examples and input
• Recommend materials/windows

• Register project with Phius

Mid Design
• Request a ~50% DD set; review and comment

• Submit project into queue and request changes from team

• Upload documentation for 1st round Phius review (earlier if 
complex)

• Review Phius comments – do NOT send feedback form to client

From Concept to Pre-Certification
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Phius Review

NEI	Review

Examples
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Typical Project – Design Progress

Construction Documents
• Use ~50% CD set for Round 2 review
• Time to focus on the minutia

• Use submittals from previous projects

• Model or mitigate TBs or CRs identified by Phius
(hopefully only few)

• Submit for Pre-certification

From Concept to Pre-Certification
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U dT L ULdT error
2D model (btu/hr.sf.F) (F) (in) (btu/hr.ft) (%)

Interior 0.0559 54.00 89.38 22.48 7.33%
Exterior 0.0103 54.00 486.625 22.56 7.33%

U dT L ULdT error
(btu/hr.sf.F) (F) (in) (btu/hr.ft) (%)

Interior 0.0303 54.00 54.0 7.36 0.00%
Exterior 0.030 54.00 54.00 7.36 0.00%

Interior 0.0889 27.00 50.6 10.13 0.00%
Exterior 0.0889 27.00 50.63 10.13 0.00%

Psi PsidT dT Psi
(btu/hr.ft) (F) (btu/hr.ft.F)

Interior 4.99 54.00 0.09

Exterior 5.07 54.00 0.09

Component

Component A
Wall

Component B
Slab

(btu/hr.ft.F)

0.093

Psi for WUFI

Mitigated	TB

Calculated	TB

THERM	Model

REPEAT AS NEEDED DESIGN PRE-CERTIFICATION CONSTRUCTION
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From Concept to Pre-Certification

Geometry Takeoffs Calculations Model Report

Feasibility Study Workflow
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From Concept to Pre-Certification

Pre-Certification Workflow

Geometry

Takeoffs

Calculations

Model

Submission

Response
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Use Sketchup
• Software to be used in conjunction with WUFI
• Simple and user-friendly
• Many useful extensions

• Extension Warehouse
• Can import multiple file types

• .dwg, .dxf, .rvt, .jpeg, .png
• Streamlined process of creating geometry

How do we create the geometry quickly and 
efficiently?

• Become familiar with all SketchUp tools
• Utilize extensions
• Shell first, then glazing, then shading
• Quality check at each stage

From Concept to Pre-Certification

Site	plan	imported	
in	as	a	.jpeg

.dwg	file	from	
Revit

Building the Geometry
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Building the Geometry – Feasibility

Don’t over simplify
• Use shortcuts to draw, not to design
• Draw the items that show up in later drawings

• Elevator pit, bulkheads, site shading (use google 
earth)

Make realistic assumptions
• 10’ floor to floor
• 6” from first floor to bottom of slab insulation
• 1.5’ from top floor ceiling to the top of roof 

insulation
• 15-20% WWR, possibly 25-30% if large market rate

From Concept to Pre-Certification

Progress	drawing Feasibility	model

Bottom	of	slab	insulation	assumed	6”	from	floor

Top	of	roof	insulation	assumed	1.5’	from	ceiling
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Building the Geometry – Pre-Certification

Start from scratch for the first submission
• Typically many changes from early stage
• More details required
• Reuse and update geometry thereafter

Make use of the REVIT model
• Can import directly into Sketchup and trace
• Reference floor plans and elevations while tracing
• Draw doors/glazing according to schedule 

From Concept to Pre-Certification

Feasibility	model

Revit	model	at	pre-certification
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Performing Takeoffs

Many different tools can work
• Aim for familiarity, accuracy, and clarity 

Save as individual files
• Measurements are there as soon as the file is 

opened
• Avoids cluttering the list of markups with 

irrelevant measurements

From Concept to Pre-Certification

Can	use	markups	to	clearly	label	each	
measurement	in	Bluebeam
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Performing Takeoffs – Feasibility

iCFA/net volume takeoff
• Strongly recommended to at least have measurable floor plans

• WUFI can estimate the floor area and net volume, but tends to 
overestimate

DHW pipe takeoff
• Measure length of corridor for horizontal length of circulation pipe
• Assume 2 risers per unit and 10 ft. per riser per floor

• Average diameter 1 in. and K value of 0.023 Btu/hr.ft.F

• 35 ft. per unit for individual pipe
• Average diameter 0.625 in.

Duct takeoff
• Rooftop ERV: 10 ft. per duct, 18x18 in., 3 in. insulation @ R-4/in

• In-unit ERV: 20 ft. per duct, 8 in. diameter, 3 in. insulation @ R-4/in.

From Concept to Pre-Certification

Assumed	horizontal	circulation	pipe	length	

Markups	at	assumed	riser	locations
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Performing Takeoffs – Pre-Certification

Start all takeoffs from scratch
• If the drawings were available at early stage, likely major 

changes

Can be conservative to cut down on time 
• Pick out worst case unit/fixture for the individual pipe 

takeoff
• If in-unit ERV, can pick out worst case duct length
• Not recommended if extreme outlier

• Use average

Keep clear and concise
• Makes it easier on you during the calculations
• Makes it easier on Phius to verify

From Concept to Pre-Certification

Worst	case	half	bath	sinkWorst	case	full	bath	sink

Worst	case	shower
Worst	case	kitchen	sink
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Running the Calculations

Have a template file
• Easily adjust inputs from project to project

Keep Phius and in-house spreadsheets in one file
• Many inputs are cross-referenced
• Streamlines data entry into WUFI
• Autofill report

From Concept to Pre-Certification

Phius calcs In-house	calcs
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Running the Calculations – Feasibility
Lighting, plug loads, and ventilation

• Use Phius worksheet to calculate
• Can enter each unique unit type or every unit
• Enter every common area space
• Assume conservative ventilation rates for dwelling units

• 35 cfm per kitchen and 25 cfm per bathroom or 18 cfm 
per person

• Assume 62.1 or similar ventilation rates for common area
• Balance to highest between supply and exhaust

iCFA and Net Volume 
• No Phius spreadsheet but can easily be put together
• Cross reference space areas in the dwelling unit and 

common area tabs to calculate net volume
• Multiply areas by the floor to ceiling height. Can assume 8’

From Concept to Pre-Certification

Space	Type People/1000	ft2 Cfm/person Cfm/ft2

Common	Laundry 10 5 0.12

Common	Mail 7 7.5 0.12

Common	Office 5 5 0.06

Multipurpose 50 5 0.06

Indoor	Corridor - - 0.06

Workout	Room 10 20 0.06

Space	Type Cfm/unit Cfm/ft2

Central	Restroom 50 -

Storage/Equip	(Trash,	Janitor) - 1.0

Supply	ventilation	assumptions

Exhaust	ventilation	assumptions
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Running the Calculations – Pre-Certification

Recycle calculation file used at feasibility
• Can easily make updates to outdated sheets
• Keep future calculations in the Phius feedback file

Stay Organized
• Note down the takeoff file names used to complete 

calculations
• Save submittals and certifications as you use them 

• Note down these as well

From Concept to Pre-Certification

Takeoff	file	name	called	out

Screenshots	included	for	quick	reference
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WUFI Modeling

Have a completed model as a template
• Can import new geometry to replace old
• Ensure default inputs are correct
• Note which inputs need to be changed

Don’t overcomplicate the model
• One component per each unique 

envelope type
• Input ventilation per device not room
• Only typically need one system
• Keep devices  to a minimum

From Concept to Pre-Certification

Appliances	can	be	left	as	
defaults

Lighting	and	plug	loads	
need	to	be	updated	for	

each	project	
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WUFI Modeling – Feasibility

How to take advantage of WUFI in early design?
• Default inputs
• Multiple iterations
• Real time simulation
• Comprehensive report

How to produce reliable results?
• Learn the impacts of each input
• Make the right assumptions

• Not too optimistic
• Not too conservative

From Concept to Pre-Certification

Most	optimal	upgrade	to	lower	heating

Most	optimal	upgrade	to	lower	cooling
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WUFI Modeling – Feasibility, continued…

General Assumptions
• Perimeter insulation set to “Not defined”
• Windows: 4” depth of reveal, 4” glazing to reveal 
• Storefront/Glass Doors: 2” depth of reveal, 2” glazing to reveal 
• Median Energy Star Rated Appliances
• Dryer exhaust 220 cfm

• Remove if ventless dryer
• ERV: 75% SRE, 40% HRE, 1.2 w/cfm for central, 0.8 w/cfm for 

in-unit
• Heat Pump COP (Heating): 2.5 @ 17F, 3.5 @ 47F
• Heat Pump COP (Cooling) : 4.0
• Heat Pump Water Heater COP: 2.5
• Gas Heat/DHW: 88% thermal efficiency

From Concept to Pre-Certification

Opaque	Assemblies R	Value	(IP)

Exterior	Wall 24	- 30

Roof 40	- 50

Exterior	Floor 30

Slab 8	- 10

Door 2

Fenestration U	Value	(IP) SHGC

Fixed	Window 0.15	– 0.18 0.30

Operable	Window 0.18	– 0.22 0.30

Storefront 0.40 0.40

Glass	Door 0.55 0.40

Typical envelope performance used at feasibility
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WUFI Modeling – Pre-Certification

Use each previous model as a template
• Narrow down on assumptions
• Make updates to the model using both Phius’ Feedback 

and the latest drawing set in unison
• Avoids backtracking

• Try and make small geometry updates in WUFI before 
going to Sketchup

Have a database of typical product datasheets for 
quick retrieval

• Heat pump/ERV AHRI certifications, Window/Storefront 
product data, etc.

• Can pick from this database to use as a placeholder while 
the actual product is still pending

From Concept to Pre-Certification
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Lessons Learned – Energy Modeler

Experienced with Phius protocols
• Expect a steep learning curve

How to make the ‘right’ assumptions
• Too conservative is as dangerous as too optimistic

Previous project experience is critical
• Uses previous projects’ BOD for envelope and MEP systems

• Responses to Phius comments

Create template files

From Concept to Pre-Certification
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Lessons Learned – Project 
Define objectives and building performance early

Feasibility study is critical to client buy-in and  project success
Review complex projects with Phius early if

• Multiple use groups in a single building

• Complex Phasing

Plan Phius review schedule early

Pre-certification letter is acceptable for code compliance but 
difficult to time correctly
Using PH at building permit eliminates additional compliance 
pathways:

• RESNET, ASHRAE 90.1, REScheck, COMcheck, Prescriptive

From Concept to Pre-Certification
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Lessons Learned – Project Manager

Experience with building systems (CPHC)
Experience with Phius protocols and modeling
Makes design decisions without model
Coordinates flow of information – reduces design ‘noise’

• Only critical decisions need input from modeler

• Client does not need to know how to make the sausage

• Architect/MEP (first PH) need significant input and education 
early in the process

• Supports architect and MEP engineers throughout

From Concept to Pre-Certification
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QUESTIONS?             

THANK YOU!
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