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Introduction | Handel Architects

RESIDENTIAL 
BUILDINGS

198

RESIDENTIAL 
UNITS

52,912

We strive to be the best 
residential design firm in 
the world. 

Residential Expertise
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We Are Industry Leaders in 
Sustainable Design.

What we’re doing now:

• LEED at all tiers in cities worldwide

• Passive House projects in New York City, Boston, 
Detroit, and Toronto

• WELL Buildings in New York City and Boston

• Full building electrification in cities across the US

• Mass timber in Atlanta

• Geothermal in Toronto and Santiago

40+ LEED & Passive House Buildings

Introduction | Handel Architects
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Introduction | Steven Winter Associates

We Make 
Buildings 
Perform 

Better
By providing a whole-building 

approach to design, 
construction and 

operation

Since 1972, Steven Winter Associates, Inc. has 
been providing research, consulting, and advisory 
services to improve the built environment for private 
and public sector clients. 

Our services include:

We have over 100 staff across four office locations:
New York, NY | Washington, DC | Norwalk, CT | Boston, MA

For more information, visit 
www.swinter.com

 Energy Conservation and Management
 Decarbonization
 Sustainability Consulting
 Green Building Certification 
 Accessibility Consulting

Since 1972, Steven Winter Associates, 
Inc. has been providing research, 
consulting, and advisory services to 
improve the built environment for private 
and public sector clients.

Our services include:

New York, NY | Washington, DC | Norwalk, CT | Boston, MA

For more information, visit: www.swinter.com

We have over 100 staff across four 
office locations:

Energy Conservation & Management
Decarbonization
Sustainability Consulting
Green Building Certification
Accessibility Consulting

•
•
•
•
•
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Introduction | Passive House

• 270,000 SF
• 352 Units; 500 beds
• 26 Floors
• Graduate Student & Faculty 

Housing
• PHI Certified
• LEED Project of the Year 2017

• 270,000 SF
• 369 Units; 752 Beds
• 9 Stories
• Undergraduate Dorm & 

Cafeteria
• PHI Certified

• 1,882,150 SF Total
• 735,000 SF of Commercial 

Office Passive House
• 21 Floors
• Mixed-Use Office, Retail & 

Condo
• PHI Certified

• 812,250 SF
• 700 Units
• 3 Buildings: 37 Floors, 16 

Floors and 10 Floors
• 100% Affordable Housing & 

Community Facilities
• PHI Certified (Building B)
• PHI Pre-Certified (Building A)

THE HOUSE @ CORNELL TECH, NYC SENDERO VERDE, NYC WINTHROP CENTER, BOSTON UNIVERSITY OF TORONTO (UTSC)
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Passive House Rules! | Energy Savings

58% REDUCTION

34%
6%

5%

29%PLUG LOADS

COOLING

HEATING

DHW DEMAND

13% 13%
LIGHTING PUMP 

& AUX ELEC

38%
HEATING

15%

15%

14%

10%

DHW DEMAND

PLUG LOADS

PUMP 
& AUX ELEC

LIGHTING

8%
COOLING

Typical NYC Multifamily Residential Building1

1EnergyStar Portfolio Manager, “U.S. Energy Use Intensity by Property Type”, April 2021

Multifamily Passive House Building

118 kBtu/ft2/yr 50 kBtu/ft2/yr
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Passive House Rules! | Tenant Well-being

24/7 Fresh Air 
Ventilation

Superior 
Acoustical 

Separation from 
the Outdoors

Stable
 Comfortable Air 

Temperature
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Passive House Rules! | Resiliency

In July 2021, California Wildfire Smoke brought poor air quality to New York City.

Reference: EPA, AirNow  Map of Air Quality for July 20,2021, https://gispub.epa.gov/airnow/index.html?tab=3
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Passive House Rules! | Differentiate in the Market

Winthrop Center
Boston, MA
Handel Architects

University of Toronto
Scarborough, Ontario
Handel Architects

Flow Chelsea
New York, NY
ZH Architects

Candela Lofts
Hoboken, NJ
Nastasi Architects
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Trends | Code Evolution
New York City & State and Sustainability
• NYC Local Law 32 requiring whole building energy use targets be incorporated 

into 2025 energy code

• NYC Local Law 97/2019: Climate Mobilization Act: over 25,000 SF, 40% reduction 
by 2030; 80% by 2050; fines beginning 2025

Austin Climate Equity Plan 2020  
• New Climate Goal #1: by 2030, decarbonize buildings and achieve net zero 

carbon for 100% of new buildings and 25% of existing buildings

• New Climate Goal #2: by 2030, reduce community-wide greenhouse gas 
emissions from refrigerant leakage by 25% 

San Francisco: leading edge of energy-related ordinances
• As of 2021, new construction must be all electric (San Francisco Gas Ban 

Ordinance) 

• By 2022, San Francisco will require large projects to use 100% renewable 
electricity (Mayor Breed’s “All-Electric City” vision)

• 2030 eliminate carbon emissions from all new building construction (C40 
agreement for Net Zero Carbon Buildings Declaration) 

• Net Zero Emissions by 2050 (Global Climate Action Summit commitment) 

Denver 2035 Net Zero Energy Buildings (2031 for Boulder)
• All buildings over 25,000 SF will be required to be NZE and submit annual 

benchmark data
Passive House now, will ease 
transitions to future compliance
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Trends | Considering Density

A B North

B South

• Density: 1 pp / 385 GSF avg.

• Climate Zone 4

• Energy Budget: 

• Density: 1 pp / 297 GSF avg.

• Climate Zone 6

• Energy Budget: 

• Density: 1 pp / 123 GSF avg.

• Climate Zone 5

• Energy Budget: 

• Density: 1 pp / 330 GSF avg.

• Climate Zone 4

• Energy Budget: 

Building A: 54.5 kBTU/ft2/yr
Building B: 48.1 kBTU/ft2/yr

38.1 kBTU/ft2/yr 53 kBTU/ft2/yr 70.5 kBTU/ft2/yr

THE HOUSE AT 
CORNELL TECH

SENDERO VERDE WINTHROP CENTER UTSC

Note: Energy budget is impacted by use, climate zone, etc.



PHN Conference Denver | © Handel Architects 2023 | 

Trends | Climate, Typology, Density

CITY             ZONE

NYC             Zone 4
Boston            Zone 5
Toronto           Zone 6

BUILDING TYPE    SOURCE EUI

Residential     118.1 kBtu/sf2 
Hospital      426.9 kBtu/sf2

Office      116.4 kBtu/sf2

University     180.6 kBtu/sf2

Restaurant     573.7 kBtu/sf2

Annual National 
Median, 2020

DENSITY

EN
ER

G
Y

 B
U

D
G

ET

Climate Zone 6

Climate Zone 5

Climate Zone 4

Climate Zone 6

Climate Zone 5

Climate Zone 4

Office Typology

Residential Typology



Map data ©2023 Google, INEGI

Enter the address you are searching for...  Search

PHN Conference Denver | © Handel Architects 2023 | 

Trends | Coastal Concentration

Why?...
Climate
Codes
Population
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Enter the address you are searching for...  Search
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Go West! | Climate Comparison

Mostly occur in “Moist (A)” or “Marine (C)” Zones
Largely found in Climate Zone 4A or 5A

San Francisco (3C)

Denver (5B)

Boston (5A)

New York (4A)

Atlanta (3A)

Austin (2A)

Seattle (4C)
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Sendero Verde | Passive House Community of Opportunity

Common Areas

Apartments

Green / Open Areas

Community Facility

• 355,455 GSF 
• 325,332 Resi. GSF
• 348 Units
• 35 Floors
• 0(25%) 1(44%) 2(23%) 3(8%) 

• 305,661 GSF 
• 250,905 Resi. GSF
• 276 Units
• 15 Floors
• 0(25%) 1(32%) 2(26%) 3(17%) 

• 89,735 GSF 
• 76,925 Resi. GSF
• 85 Units
• 10 Floors
• 0(25%) 1(45%) 2(30%) 3(0%) 

Residential

A

B-North

B-South

Community partners: 
• K-5 School
• Supportive housing and social services
• Community art gallery
• Settlement house providing 

community services
• Retail
• Office space
• Three community gardens

Users:

St
u

d
e

n
ts

Re
si

d
e

n
ts

Se
n

io
rs

N
e

ig
h

b
o

rs
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90% AMI

77% AMI

57% AMI47% AMI

37% AMI

27% AMI

72 Units
20%

37 Units
10%

34 Units
20%

110 Units
20%

37 Units
10%

36 Units
10%

36 Units
10%

FH

90% AMI

57% AMI

47% AMI

53 Units
15%

34 Units
10%

52 Units
15%

69 Units
20%

139 Units
40%

27% AMI

FH

Phase 1 - Building B
361 Units

Phase 2 - Building A
348 Units

Sendero Verde | 100% Affordable
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Sendero Verde | New York, Urban Site

Imagery ©2023 Airbus, Bluesky, CNES / Airbus, Maxar Technologies, Sanborn, USDA/FPAC/GEO, Map data ©2023 Google 50 ft 

Sendero Verde site in East Harlem, NYC, NY    

Map data ©2023 Google Report a map error

39.759712, -105.010305  Search

Sendero Verde Site
East Harlem, NYC 
Madison Ave & E 112th St 
-28.75o from True North

Map of Certified PH Buildings

Mean Temperatures since 2000:

62.6o 49.1o

Max: Min:
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Component Efficiency

Roof R-36

Walls R-34

Windows - Operable U: 0.18

Windows - Fixed U: 0.16

Cantilevered Floors R-11

Glazing 21%

Sendero Verde | Exterior Wall

SENDERO VERDE B-SOUTH
EIFS

ORIGINALPATTERNS NYC DENVER SAN FRANCISCO

6” EIFS assembly

Continuous Air/
Water Barrier/
Permeable Vapor 
Barrier

Service  
Cavity

CMU Bearing 
Wall

In
te

rio
r

Ex
te

rio
r

Liquid Applied 
Impermeable 
Vapor Barrier

20”
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Sendero Verde | Windows & Glazing

0.27 0.45 0.31

0.10 0.18 0.38

STANDARD WINDOW*
Double-glazed, Low-E Glass
Argon Gas
Metal Spacer
Aluminum Frame

Triple-glazed, Low-E Glass 
Warm Edge Spacer 
uPVC Frame

SENDERO VERDE: B

U-VALUE 

GLASS

U-VALUE 

COMPOSITE SHGC

uPVC frame Interior view of living area
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Sendero Verde | Heating & Cooling

CORRIDOR SECTIONS: BUILDING B, REFRIGERANT DIAGRAM

SOUTH SIDE DISTRIBUTION STRATEGY NORTH SIDE DISTRIBUTION STRATEGY

Owners Meeting -  09/18/17
Handel Architects

BULKHEAD ROOF

CONDENSER FARM AT 
BULKHEAD ROOF LEVEL

ROOFTOP AMENITY/
MECH LEVEL

TWO RISERS SHARE 
A PLUMBING CHASE 

WHEN POSSIBLE

TWO RISERS SHARE 
A PLUMBING CHASE 
WHEN POSSIBLE

REFRIGERANT RISER 
SERVING EACH LINE 

OF UNITS REFRIGERANT RISER 
SERVING EACH LINE 
OF UNITS

CONDENSER 
LOCATED AT 
SETBACK ABOVE 
RISER

SINGLE HORIZONTAL TRANSFER 
BELOW ROOFTOP AMENITY SLAB

REFRIGERANT LINES 
COLLECTED BELOW 
ROOFTOP AMENITY 

SLAB

Louvered door
for fresh air return

Closet Mounted VRF Evaporator VRF Layout Diagram

Conditioned air distributed 
by ductwork to living and bed 
rooms.
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Sendero Verde | Ventilation

SENDERO VERDE: CENTRAL RISER ERVs INSTALLED ON ROOF: 80% EFFICIENCYFresh Air
Exhaust Air
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Sendero Verde | Behind the Curtain
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Go West! | Denver, CO

Imagery ©2023 Airbus, CNES / Airbus, Maxar Technologies, Sanborn, U.S. Geological Survey, Map data ©2023 Google 50 ft 

Imagery ©2023 Airbus, Bluesky, CNES / Airbus, Maxar Technologies, Sanborn, USDA/FPAC/GEO, Map data ©2023 Google 50 ft 

Map data ©2023 Google Report a map error

Enter the address you are searching for...  Search

Map of Certified PH Buildings

Analyzed site in LoHi neighborhood in Denver, CO

Analyzed Site
LoHi, Denver CO
Boulder St & Tejon St 
-44.95o from True North

Mean Temperatures since 2000:

64.0o 38.1o

Max: Min:
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Go West! | San Francisco, CA

Imagery ©2023 Airbus, CNES / Airbus, Maxar Technologies, U.S. Geological Survey, Map data ©2023 Google 50 ft 

Imagery ©2023 Airbus, Bluesky, CNES / Airbus, Maxar Technologies, Sanborn, USDA/FPAC/GEO, Map data ©2023 Google 50 ft 

Analyzed Site
SoMa, San Francisco
Brannan St & 4th St 
-45.05o from True North

Map data ©2023 Google Report a map error

Enter the address you are searching for...  Search

Map of certified PH buildings

Analyzed site in SoMa neighborhood in San Francisco, CA
Mean Temperatures since 2000:

66.0o 51.4o

Max: Min:
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Go West! | Climate Comparison, TemperatureClimate Comparison – Temperature

1

Conventional 
base temp 
used for 
heating / 
cooling 
analyses

Climate Comparison – Temperature

2

More 
appropriate 
base temp for 
Passive House 
multifamily 
buildings

Conventional base 
temp used for 
heating / cooling 
analyses

More appropriate 
base temp for 
Passive House 
multifamily buildings

Heating & Cooling Degree Days - Base Temp 65°F
(Annual Average from 2020-2023)

Heating & Cooling Degree Days - Base Temp 55°F
(Annual Average from 2020-2023)
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Go West! | Climate Comparison, Humidity

Climate Comparison – Humidity

4

NYC humidity loads 
are very high! 
Much less in 
Denver and San 
Fran

NYC humidity loads 
are very high!

Much less in 
Denver and San 
Francisco

AHSRAE 1% Design Dew Point Temp
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Go West! | Dropping In

Going West – Simple Swap

5

1. Heating demand 
more significant in 
Denver. Cooling not 
as much (likely due 
to much less 
humidity).
2. Virtually no 
heating or cooling 
demand in San Fran. 
We can really cut 
back design specs to 
be more cost 
efficient.

1. Heating demand 
more significant 
in Denver. Cooling 
not as much (likely 
due to much less 
humidity)

2. Viirtually no heating 
or cooling demand 
in San Francisco. We 
can really cut back 
design specs to be 
more cost efficient

SV-B South - Final Certified Condition
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Go West! | Dropping In, Adjusted Airtightness 

Going West – Air Tightness @ 0.6 ACH50

6

In design, we try to 
assume air tightness 
is just passing – ie. 
0.6 ACH50.

As a result, heating 
demand in Denver 
model went from 
being ~20% over the 
threshold to ~30% 
over.

In design, we try to 
assume air tightness 
is just passing - ie. 0.6 
ACH50

As a result, heating 
demand in Denver 
model went from 
being ~20% over the 
threshold to ~30% over

SV-B South - Air Tightness @ 0.6 ACH50
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Go West! | Climate Optimized Design

Going West – Climate Optimized Design

7

Heating demand is 
critical threshold in 
Denver and San 
Fran still.

Designs are more 
optimize to meet PH 
criteria w/o over-
designing

Note – NYC is just SV-B as 
designed (assuming 0.6 
ACH50)

Heating demand is 
still a critical threshold 
in Denver and San 
Francisco

Design are more 
optimized to meet PH 
criteria without over-
designing

Note: NYC is just SV-B 
as designed (assuming 
0.6 ACH50)

SV-B South - Climate Optimized Design
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Go West! | Envelope Comparison

New York Denver San Francisco

18”

ORIGINALPATTERNS NYC DENVER SAN FRANCISCO

8” EFIS assembly

Continuous Air/
Water Barrier/
Permeable Vapor 
Barrier

Service  
Cavity

6” Insulated 
Steel Stud Wall

In
te

rio
r

Ex
te

rio
r

Liquid Applied 
Impermeable 
Vapor Barrier

13”

ORIGINALPATTERNS NYC DENVER SAN FRANCISCO

3” EFIS assembly

Continuous Air/
Water Barrier/
Permeable Vapor 
Barrier

Service  
Cavity

6” Steel Stud 
Wall

In
te

rio
r

Ex
te

rio
r

ORIGINALPATTERNS NYC DENVER SAN FRANCISCO

6” EFIS assembly

Continuous Air/
Water Barrier/
Permeable Vapor 
Barrier

Service  
Cavity

CMU Bearing 
Wall

In
te

rio
r

Ex
te

rio
r

Liquid Applied 
Impermeable 
Vapor Barrier

20”

Design Mods NYC Denver SF

EIFS Insul Thickness

Avg. AG Wall R-Value
Interior Insulation

Avg. AG Wall R-Value
Elevator Pit Walls

Roof R-Value (Bldg Avg)

Avg. Slab OG R-Value
Slab on Grade Insul

Center of Glass SHGC

Bldg Avg U-Value
Windows

6” / 4”

R-34
Yes, 3.5”

8” / 6”

R-39
Yes, 3.5”

3” / 1”

R-14
No

R-3
None

R-12
2” Rigid

R-3
None

R-36 R-47 R-31

R-2
None

R-12
2” Rigid

R-2
None

0.38 0.47 0.27

0.18
Good Triple

0.17
Great Triple

0.31
Avg. Double
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Go West! | Comparison Summary

Going West – Climate Optimized Design

7

Heating demand is 
critical threshold in 
Denver and San 
Fran still.

Designs are more 
optimize to meet PH 
criteria w/o over-
designing

Note – NYC is just SV-B as 
designed (assuming 0.6 
ACH50)

Design Mods NYC Denver SF

EIFS Insul Thickness

Avg. AG Wall R-Value
Interior Insulation

Avg. AG Wall R-Value
Elevator Pit Walls

Roof R-Value (Bldg Avg)

Avg. Slab OG R-Value
Slab on Grade Insul

Center of Glass SHGC

Bldg Avg U-Value
Windows

Air Sensible Recovery Eff of E/HRV
ERV or HRV?

6” / 4”

R-34
Yes, 3.5”

8” / 6”

R-39
Yes, 3.5”

3” / 1”

R-14
No

R-3
None

R-12
2” Rigid

R-3
None

R-36 R-47 R-31

R-2
None

R-12
2” Rigid

R-2
None

0.38 0.47 0.27

0.18
Good Triple

86%

0.17
Great Triple

86%
ERV

0.31
Avg. Double

75%
ERV or HRVERV
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Go West! | The Elevation Variable

What About Ski Resorts? - Higher Elevations

8

Nearly doubling 
elevation results in 
about a 2.5x 
increase in heating 
demand. 

PHI Classic may be 
very difficult to 
achieve. PHI Low 
Energy Building is 
more achievable.

PHI Low Energy 
Building Thresholds

PHI Classic Thresholds

Nearly doubling 
elevation results in 
about a 2.5x increase 
in heating demand

PHI Classic may be 
very difficult to achieve. 
PHI Low Energy Building 
is more achievable

SV-B South - High Elevations
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Go West! | The Elevation Variable

What About Ski Resorts? - Higher Elevations

2

Reducing whole 
building air leakage 
from 0.6 ACH50 to 
0.2 ACH50 has a big 
impact

PHI Low Energy 
Building Thresholds

PHI Classic Thresholds

Reducing whole 
building air leakage 
from 0.6 ACH50 to 
0.2 ACH50 has a big 
impact

SV-B South - High Elevations
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PUBLIC
More Efficient Source

Transition to more renewable,  
low-carbon energy sources

PRIVATE
More Efficient Use

Design more  
energy-efficient buildings

Conclusion | We can do this!

How to lower Greenhouse Gas Emissions from Buildings?
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Conclusion | We can do this!

H o w  t o  g e t  t o  a  z e r o  c a r b o n  b u i l d i n g  ?

Source: Passive House Accelerator

Passive House as a pathway towards Zero Carbon Buildings
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THANK YOU!

Questions?
Contact: 

marketing@handelarchitects.com 
dmartello@swinter.com

Ryan Lobello, aia ncarb cphd

Director, Denver Office
Handel Architects

Louis Koehl, aia cphd

Director of Sustainable Design
Handel Architects

Dylan Martello, cphd

Senior Building Systems Consultant
Steven Winter Associates


