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DESIGN 
CONSIDERATIONS



ORIGINAL SITE CONDITIONS
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FORMER LONGFELLOW SCHOOL – DEMOLISHED CIRCA 2007
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SITE AS DELIVERED 2019



THE PLAYERS



• 34,848 sf site (.8 acres)
• Sixty affordable rental apartments for 55-and-over 
• Fully-adapted (Type B) and hearing-impaired units 
• 60,000 Gross SF building area
• On-site resident parking (1/2 space per apt req’d)
• Community Room with Kitchen
• Two Business Rooms
• Fitness Room
• Landscaped Courtyard
• Landscaped Roof Deck 
• Furnished Lobbies on Two Levels 
• Central Laundry facilities
• In-unit stacking laundry available on request
• Building-wide WIFI
• Smart locks at entrances and apartment entries
• Resident storage
• Bicycle Storage
• Management Office

Program
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• Speaks to local vernacular of row-houses 
and two-family dwellings. 

• Parapets create undulating roof line.
• Wall surface undulates to create a sense 

of depth.
• Provide spaces for gathering to create 

community.

Design Strategy



SITE PLAN



BASEMENT



FIRST FLOOR



TYPICAL FLOOR



PASSIVE 
BUILDING



PASSIVE BUILDING DESIGN PRINCIPALS

1. Super Insulated Envelope
2. Airtight Construction
3. High-Performance Glazing
4. Eliminate/Reduce Thermal 

Bridging
5. Energy Recovery Ventilation



Certifications



• Site-built elements vs Modular
• Stair wells 
• Elevator shafts
• Utility Rooms

ENVELOPE: DEFINING PROJECT BOUNDARIES

PASSIVE BUILDING ENCLOSURE
(subject to heating/cooling targets 

& all co-requisite programs)

NON-CERTIFIED
(Not subject to Phius targets, but is subject 

to ALL other co-requisite programs)

Apartments (Modular)

Stairs (Site) 

Crawlspace 
(Site)

Mechanical 
(Site)

Elevator (Site)

Trash chute 
(Site) 

Site-built



‘OUT-OF-ENVELOPE’ SPACES ARE NOT OFF THE HOOK…

EPA Indoor AirPlus 
- Foundation Wall / Slab: Code min. insulation (or R5)
- Airtightness
- Space conditioning 

Site-built

Elevator
Inside Phius enclosure

Elevator pit thermal bridging

Crawlspace
Space heating / dehumidification

Pier thermal bridging

Trash chute / Electric room
Space heating / 

dehumidification
Ventilation



Envelope: identify boundary in 
documents



Envelope: identify boundary in 
documents

Exterior Wall
Roof

Floor



Air-tight construction: detail conditions where 
boxes join

Horizontal Mate

Vertical Mate



Phius Moisture control guidelines: ‘fluffy’ floors

B-4.1 Floors with Vapor Permeable 
Insulation
If subject to bulk water events from above, 
subject to meet both requirements:
1. Provide water resistant layer above air 

permeable insulation
2. Limit insulation to 2.5” or pass hygrothermal 

performance test

5-year dryout

MC% in 
condensing 
layer

Mold growth
(VTT)

20%



High-performing glazing: windows
 Steel reinforced - UPVC frames.
 American made triple-pane glass by Guardian.
 Thermal transmittance = 0.1482 to 0.1729 Btu/h per square foot ºF
 Frame profiles imported from Europe, but fabricated in Ramsey, NJ using robotic 

equipment.
 Can feed the modular factory during assembly – reduces need for storage. 



Terrace Level Amenity Areas
 Snap in pressure fit sealing – lower on-site labor 

cost
 Thermally Broken Framing and Sill Profiles
 Double-pane insulated glass with Low-E argon 

filled 
 Entrances have thermally-broken panel faces, 

frames and thresholds; double sweep and self rising 
pivot hinges

Thermal bridging: Storefront



Thermal bridging: modular

Condensation 
Risk analysisModular Overhang

61.6 deg F - 
passes



 Centralized Rooftop Units with Enthalpy Wheel
 Operates 24/7
 Exhausts Kitchen and bathroom
 Supplies to Living Room and Bedrooms
 MERV 13 filtration
 No inter-mixing of air between units – alleviates 

COVID concern.

Energy recovery ventilation



ENERGY RECOVERY VENTILATION
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Other passive building considerations: 
Electric heat-pump Hot water

- Conventional electric resistance hot water
- Conventional ERU’s with low recovery efficiency (<70% 
SRE) 
       - resistance reheat 
       - DX coils for preconditioning 
       - 2+ W/cfm
- Limited site access for renewable energy, - 
Complications mixing on and offsite renewables in City 
of Yonkers

- Heat Pump Hot Water design
- High efficiency ERU

 - .74 W/cfm (measured)
- Refined appliance specifications
- Custom LPD calculations

5,275 kWh/person.yr

ORIGINAL FOSSIL-FUEL FREE DESIGN OPTIMIZED FOSSIL-FUEL FREE DESIGN

-24% (ERU efficiency)
-15% (HPWH)

-54% (ERU preheat)

-3% (Appliances)

-10% (Lighting 
Calcs)



 Hot Water becomes major 
electrical load

 Exterior Heat pumps greatly 
improve efficiency from 
electric resistance water 
heaters.

 Estimated $20,000/year 
electrical savings.

 Required to achieve 
phius/NYSERDA Tier 3.

 New technology at a 
commercial scale.

 Domestic source – 
Washington State

Other passive building considerations: 
Electric heat-pump Hot water

Copyright Perkins Eastman



 All electric - two per unit
 One-to one connection
 Field installed
 No ductwork

Apartment mechanical system: Split system heat 
pump
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 Roof and parking canopies considered
 System Size: 140.8 kW
 Yearly Production 137,127kWh – 42% of annual load
 440 Modules
 Required for Passive House certification  - 24,000 kWh/ year.
 Considered, but deferred for future installation when ROI is more reasonable

SOLAR (Photovoltaic)



MODULAR
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Modular construction
92 Separate boxes
Delivered to the site in two batches (West and East stacks)
Modular Manufacturer is Architect of Record for boxes
Permit review by NYS Department of State
Local authorities only review/approve field-built portions



Modular construction



MODULAR: FACTORY FABRICATION
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MODULAR: FACTORY FABRICATION
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MODULAR: FACTORY FABRICATION
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phius Field Verification
• In factory inspections Division of work- Factory vs. Site:

MODULAR: FACTORY FABRICATION
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phius Field Verification
• In factory inspections Division of work- Factory vs. Site:



MODULAR: FACTORY FABRICATION

phius Field Verification
• In factory inspections Division of work- Factory vs. Site:



Modular construction
 Wood Frame Boxes sized for transport – 16 ft x 60 ft
 Windows, millwork, finished bathrooms prime painted 

walls and ceilings shipped with units.
 2” gap horizontally and 3” gap vertically required for 

erection. Must be air-sealed on-site.
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MODULES ARRIVE ON SITE WITH KITCHEN CABINETS 
INSTALLED
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MODULAR CONSTRUCTION PROGRESS PHOTOS
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MODULAR CONSTRUCTION 
PROGRESS PHOTOS

DREAMS VS. REALITY



• Modular construction progress photos



MODULAR CONSTRUCTION PROGRESS PHOTOS
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MODULAR CONSTRUCTION PROGRESS PHOTOS
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FIELD VERIFICATION



FIELD VERIFICATION: BLOWER DOOR TEST PLAN
FINAL TESTING: WHOLE BUILDING AIR TIGHTNESS TARGET = 3654 CFM @ -50PA



FIELD VERIFICATION:
CHASING LEAKS
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FIELD VERIFICATION: BLOWER DOOR TESTING & 
RESULTS



• Whole Building Air Tightness Target =
3654 CFM @ -50 Pa (0.06 CFM/SF)

• Test 1 = 0.12 CFM
• Test 2 = 0.08 CFM
• Test 3 = 0.07 CFM
• Final = 0.053 CFM avg depressurization/pressurization

      0.061 CFM untaped

WHOLE BUILDING AIR TIGHTNESS - FINAL TESTING



• Phius Building certification achieved in August 2024



ENTRY CORNER
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SOUTH ELEVATION VIEW
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MAIN ENTRANCE
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ROOF DECK
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RESIDENT LOBBY
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CORNER APARTMENT VIEW
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LESSONS LEARNED & TAKE-AWAYS
• Better to use consultants who have prior passive building experience
• Allow time in the design schedule for the design team to refine and revise 

documents based on reviews by the CPHC (i.e. WUFI analysis) – and make 
sure CHPC performs the reviews on schedule.

• Make sure Phius requirements are well defined in the Construction 
Documents

• Detail the continuous envelope – make it clear
• Include diagrams – Don’t just rely on plans/sections/details
• Use color to highlight critical membranes and air control layers
• Include required testing (and related scheduling) in Specifications
• Define contractor’s responsibilities regarding passing necessary tests



LESSONS LEARNED & TAKE-AWAYS
• Engage the Rater/Verifier early in the design phase- not after construction scope is 

completed to ensure co-requisite programs are integrated into the design process

• Optimize building envelope/air barrier design – did we need three layers of sheathing on the 
bldg.? Possibly minimize layering and maintain the fireproofing qualities with two layers- i.e. 
eliminate the ZIP- R and the USG Green Board in favor of Rockwool panels with battens over 
factory applied OSB/Plywood

• Understand the limitations of central ventilation systems – inability to boost airflow, difficulty 
with air balancing/commissioning

• Redefine Phius boundaries – i.e. including crawl space within Phius envelope.

• Renew effort to optimize how water distribution system i.e.- decrease pipe volume, time-to-to 
hot, ultimately reducing installation costs.

• Include power monitoring systems in work scope for critical equipment- DWH, back up 
storage tanks, recirc pumps, ERU’s, apartment level consumption for ASHP’s, exhaust fans

• There was no comprehensive post construction lessons learned, trading of information to 
make improved design decisions directly with ownership.  The cost of learning was steep- 
why not leverage that for any future projects?



LESSONS LEARNED & TAKE-AWAYS

• Identify the Phius certified enclosure quickly and with the input of the air-testing agent. Areas of 
attention in large buildings: trash chutes, laundry rooms, egress stairs and elevator shafts

• Trash chutes - cost benefit analysis between 
1. the detailing required to cut it out of the Phius enclosure 
2. including it in the enclosure and taking the energy hit from ventilation requirements

• Laundry rooms - how will makeup air be provided for direct-exhaust dryers. Does it make sense to cut 
the laundry room out of the enclosure to reduce heat loss in the rest of the building 

• Egress stair / Elevators - how do these connect the Phius enclosure to non-enclosure spaces and what 
level or airtightness is required for doors, etc.

• Active systems in large buildings have more pump, fan and aux energy that will need to be accounted 
for - potentially jeopardizing the source energy Phius target

• Insulated floors must adhere to the Certification guidebook appendix B moisture control requirements - 
generally they must follow the same guidelines as wells, however floors with vapor-open "fluffy" 
insulation must ALSO pass a bulk-wetting test if 'wet' programs are located above

• Modular construction may require different detailing than stick-built. For instance, the mating joint 
between floor and ceiling of modular units was double-framed and the connection must be designed to 
provide air, vapor and thermal continuity when joined onsite
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