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Since 1972, Steven Winter Associates, Inc. has

been providing research, consulting, and advisory We I\/I ake
services to improve the built environment for private

and public sector clients.

Buildings

A Energy Conservation and Management

A Sustainabity Consuting Perform
Better

A Accessibility Consulting

We have over 125 staff across four office locations:
New York, NY | Washington, DC | Norwalk, CT | Boston, MA

By providing a whole ' -building
For more information, visit .
WwWWw.swinter.com approach to deSIQn anq
construction

Steven Winter Associates,Inc.

Improving the Built Environment Since 1972



Objectives

AUnderstand that the PH standard applies to any building type
Aldentify how you move forward with a challenging typology

AList one of the main challenges in meeting the standard for:
AHigh Rise Apartments
AHotel
A Office Space
A Industrial buildings

ASay fiYes! 0O to your next challenging

Steven Winter Associates,Inc.



What Is Passive House?

Steven Winter Associates,Inc.



What is Passive House (PH)?

AFirst and foremost, PH is a building standard

AApplies to New & Existing buildings

AThe most rigorous energy efficiency certification available
APerformance-based approach

AAttention to insulation continuity and reduction of thermal
bridges

AEmphasis on balanced ventilation

Steven Winter Associates,Inc. 5



Criteria

AHeating Demanc
ACooling Demano
APrimary Energy

AAir Tightness

Steven Winter Associates,Inc.

Demand

Congratulations! |

“our project is currently able to meet the criteria required and 1= o track For FPazzive
Housze Certification

Cerfification Criteria

Hows is your project measuning up?

0.0 500 10 1500 2000 2500 I 3500 000

Space Heating Demand

2,35 /475
{EBTU 2 v ]
Space Cooling Demand
: 43250475
(KBTU fFe2-yr] i !
5 ‘& Primary E H
Saurce Primary Enengy | s

|k BT r )

Bssumed Presurized B
Airtightness ] 06 J 0.6*
[ACH fhur & 50 Paj®

B Current Energy Mode Abcve Thre shald Current Energy Model Below Threshold 2 PHI Threshold

SMOTE: Proiau riged Alrtighbes i parlom asse valuei an oot adbmated duing didigs & irgs garfomm dnee & almodt ey o s b

and haaiw iy digsin diest en proper oot i ol sastoucten datiibng.®

The results of the modeling indicate that the building evaluated, as currently designed and with the
assumptions provided in this document, will be compliant with PHI requirements.

The technical recommendations on the pages that follow will help enzure that vour project is able
to meet certification requirements and realize all the benefits that a Certified Passive House
Building affers.




Passive House Principals

Use the Sun Control the Sun Super-Insulate Energy Recovery

Ventilation

A Thermal insulation continuity

A Thermal bridge free
construction

A Solar control

11%
'ty
) 1
/1

R
.. §E§ff;
A Airtightness S
A Balanced mechanical i
ventilation ==

Minimize Airtight
Thermal Bridging Construction

The SURE House
Winner of the 2015 D.O.E. Solar Decathlon

www.surehouse.org
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Goals of PH

ABuilding durability

AEnergy $ reduction

AOptimal thermal comfort
ASuperior indoor air quality
ACarbon emissions reductions

&b
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Steven

High Rise Apartment Buildings

Winter Associates, Inc.
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\
\ THE HOUSE AT
E} CORNELL TECH
: 3
S TEAM
2| Cornell University
Rl Hudson Companies
’g Related Companies
A Handel Architects
s i' Steven Winter Associates
‘ :: BuroHappold
i Vidaris
: g Monadnock Construction
i
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PROJECT SUMMARY
Area: 270,000 GSF / 25,083 GSM

ect Summary

Proj

The House

() COMMON AREAS
(") APARTMENTS

26 Stories
270' / 25m to Roof

() GREEN / OPEN AREAS

-

352 Units, 500 Beds
10,600 GSF/Floor / 984 GSM/Floor
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Post Doctoral

10.17.2018 | Passive House Carads | © copyright Handal Architects and Stevan Winler Assocates
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Ground Floor Plan

TN AGE

CENTRAL UTIUTY PLANT

fTonAne

(- ‘l
MAIL ROOM

o
1 l 11 —

BIKE ROOM

LOBBY

_____

RESIDENTIAL
TERRACE

70 CAMPUS
€= CENTER

10.17.2019 | Passive House Carads | © copyright Handel Architects and Steven Winler Assocates
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Typical Floor
16 Units per Floor

UNIT B
1BR

LINIT A&
1BR

1172018 | Passive House Carads | D copyrighl Hande| Srchitecis and Stevan Winler Aagociales
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Low Surface to Volume Ratio
16 Units per Floor

Freestanding
house

N

N

Typical studio
apartment at
the house

HH, i

Only one surface of this
apartment is exposed.

10.17.2018 | Passive House Carsda | 0 copprighl Handal Architects and Stevan Winlar Asaociabes
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Enclosure

Component | ftciency

Roof R-50

Walls R-19 Average
Windows U-0.18

Slab Edge R-10+
Cantilevered Floors R-40
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« Airtightness
* Thermal Continuity
* Eliminate Thermal Bridging
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Panelized Wall System

1100 B LA TLS LA R R AT LA L

performance

|High
triple glazing

Prefabricated
metal panel

— rain-screen

facade
supported off
of structural
steel studs,
anchored to
concrete slab

g
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5 Cast in-place
3 concrete
5 structural
2 system
5
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10.17 2019 | Passive House Carads | © copyright Handel Architeds and Steven Winler Assocates
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Eliminate FINAL DETAIL
Thermal
Bridgin N
ging Prefabricated A
Insulated Curb
T : z
: =| Rigid

|

|
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= Roofing
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Change to the Building Code “
. Fresh Air
Mechanical Exhaust Ststym ® Exhaust Air
TX/KX — — Fresh Air
Exhaust air exits the building at the Tempered supply air provided
o _ roof after passing through the ERV Heat to all bedrooms and living
* Permission by DOB to combine so heat energy can be captured Exchanger rooms in separate supply risers

toilet and kitchen exhaust from
mulfiple apartments, which is not
typically allowed by NYC code.

» Collect vertical risers info cne large
horizontal duct

) ]

- Necessary for proper balancing
and operation of ERV

Section of the Code:

501.5.1. Single or combined

mechamcol r;_::-:hc::us‘r sysfems.from 1 el e I N N e N

bath, toilet, urinal, locker, service

sink closets and similar rooms shalll a‘ua,ﬁ

be independent of all other exhaust APPROVED
SODNA2Eh

systems ERIRELE,
AT 2018 | Poesive House Carsda | © copyrighl Handel Srchitects and Stevan Winler Aasocates
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VRF: Heating & Cooling

Evaporator in
all bedrooms &
living rooms

North Side
Refrigerant

South Side
Refrigerant

""""
,,,,,

-
-

Condenser

Steven Winter Associates,Inc.



Quality Control Pays Off

Final Blower Door Test

* Final Blower Door Test results for
The House were .15 Air Change/
Hour (ACH).

 Passive House requirements
allow a maximum .6 ACH.

4 TIMES
TIGHTER
THAN
REQUIRED!

Steven Winter Associates,Inc.



How are we doing 0 Cornell Tech

Site EUI Source EUI LL97 GHG
[KBTU/SF] [KBTU/SF] [kgCO2e/SF]
(W/m?) (W/m?)

Electricity 22.85 (72) 64.0 (202)

Gas 10.24 (32.3) 10.7 (33.7)
Total 33.09 (104.4) 74.7 (235.6)

42% energy reduction compared to LL84 data (130 kBtu/ft? yr source energy)

Meets LL97 GHG cap for multifamily buildings (<= 4.07 kgCO2e/SF in 2030)

Using methodology
Energy Star Score: 99
NYC Energy Efficiency Grade: A


https://www.energystar.gov/sites/default/files/tools/Multifamily_August_2018_EN_508.pdf

Hotel & Commercial Kitchen

Steven Winter Associates,Inc.
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Hotel
Marcel

New Haven, CT

Steven Winter Associates,Inc. 24



Hotel Marcel Retrofit (New Haven, CT)

A Owner / Architect T Becker & Becker

A Re-developing to be all electric, net
zero hotel and conference space

A Registered as a historic building

A Pursuing:
A Net Zero
A LEED Platinum
A EnerPHit
A Energy Star
A Ul Incentives
A Main Driver: Owner wanted to do
It!
A Just finished Construction

Steven Winter Associates,Inc.



Net Zero o Energy Production
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Net Zero 0 Energy Consumption

A Goal < 510,000 kWh/yr
A Equates to a site EUI < 18.0 kBtu/sf.yr

KEY CONSIDERATIONS
A Limiting commercial kitchen energy use
A Limiting common area lighting energy
A Ventilation controls
A High efficiency heat recovery on

ventilation | | MEETINGS &
A Electrification of domestic hot water (in

addition to space heating)

MEETINGS & EVENTS c:'

Steven Winter Associates,Inc.



leltlng Commercial Kitchen Energy Use

AKltchen designer
A All electric possible? Yes

A Can we get away with only Type Il hoods?
No, need Type | hoods

A Heat recovery limitations on ventilation air

W

Gl ycol | oop (max SRE
A Equipment electrical power draw
A Run Time

Initial Pirelli estimates

Proposed scenario = 301,000 kWh/yr (site
EUI - 9.9 kBtu/sf.yr - 31 kWh/m?) Il

. Improved scenario = 150,000 kWh/yr (site
A Eliminating the one electric fryer EUIT 4.9 kBtu/sf.yr - 15 kWh/m?)

A Cutting electric kettles (qgty. 2) time of use from 12 to 2
hrs/day.

Steven Winter Associates,Inc.




Electrification of DHW

ALoad reduction measures
ALow flow fixtures
A Efficient recirculation pipe layout

AEfficient heating strategy
A4 air-sourced heat pump water heaters (located indoors)
A700 gallons of DHW storage

Alnitial energy estimate = 48,000 kWh/yr (site EUI: 1.6 kBtu/sf.yr - 5 kWh/m?2)

Steven Winter Associates,Inc.



Passive House Level Enclosure
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Passive House Level Enclosure

rigid insulation yp bd
Aerogel
Thermally
broken frame ) N =V '

AWindows ENER N

ATriple pane RN N

AMetal / uPVC / S
fiberglass (TBD) el B

Steven Winter Associates,Inc.




Office

Steven Winter Associates,Inc.



Winthrop Square

ADowntown Boston
A(Very) high-rise mixed use
ANumerous sustainability goals

AOf fi ce

Steven Winter Associates,Inc.
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Winthrop Square

Shared Plant: area
prorated per project
energy use

—

LEED PLATINUM

New Construction —

Residential

]
{
|
!
1
/
1
T
I
[
1
T
I
T
/
/

LEED PLATINUM

Core & Shell _|

Commercial Office

WELL
Storm water
reuse syst
e o S WELL BUILDING
’ INSTITUTE
Commercial Office —|
Amenity Floor

Great Hall

Amenity Floor

LEED PLATINUM

1
LEED PLATINUM

Core & Shell

Great Hall

New Construction —

Residential Entrance

Parking (Parksmart)

Steven Winter Associates,Inc.

Passive House
Institute

PASSIVE HOUSE __|
Commercial Office




Winthrop Square
Design Requirements

ACompletely custom system N i a
AUnitized system in 5 ft modules - = = =
AHung from inside

-----------------------------------

AHigh wind loads
AStringent thermal requirements for g =
o S ;-
AOpaque U-v a | u0ed55@tu/hr.ft2.°F
(0'312 W/ mz-K) % AR -;’ i
AVisionU-v al u e S OF° R, [Pe——g
(1.249 W/m2.K) eglr & 7

Steven Winter Associates,Inc.
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Winthrop Square Unlque Wall Types “

O | Unique Wall types =
js ‘ 1 WT-A Unique U-values

S -
j

e e ]

j j WT-B
o | WT-C
WT-D
WT-DB
WT-E
WT-ES
WT-F
WT-F1.SB

Steven Winter Associates,Inc.



Winthrop Square Unigue Wall Types

471 3/4" P71 34— W7 1 34T 1 34T

|
-
L Spandral 2 B M Spandral 2 B Spandral 1 B Spandral 2 B
—= e e S
L-Value= 0.039 U-Value= 0.030 U-Value= 0.039 U-Value= 0.030 U-Value= 0.039
. gl \e
Spandrel 3 8 Vision 1 B o ff = 0l Wision 1B Spandrel 3B
o L - o H L= m =] .
m 1] L] 1
U-Values 0.056 U-Value= 0.210 -.E- ' 5 5 5 U-Value= 0.210 U-Value= 0.056
m wm
i | (S
- >

14" —W

104 34— |
3.1 1/4

NN

Cwverall U-Value Spandrel WT-B

Typical Repeating Bay | Area Ll Area x U
') | ETweRbE| (ETIMF)
Spandrel 1 A x2 44 .36 0.030 1.3
Spandrel 2 & x3 bb.55 0038 2.6
Spandrel 3 A X 2 14857 0058 8.3
Spandrel 4 A aT 14 0.069 28
Total 296.63 14.81
Overall U-Value 0.05 BTWhr-ft*-F
COwerall U-\Value Vision WT-B
Typical Repeating Bay | Area Ll Area x U
) | ETWaeRE ] (BTGF)
‘Vision 1 A X2 14857 0210 32
Vigion 2 A 374 0.210 r.8
Total 185.72 39.00

Cverall U-Value

0.21 BTWhr-ft*-F

Steven Winter Associates,Inc.
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Winthrop Square Uniqgue Wall Types

Real-time UxA Results

Office Floors (based on current CW unit inputs)

Opaque Area: 6,343 sf 50%

Vision Area: 6,426 sf 50%

Weighted U - op: 0.064 Weighted R-value:  15.7
Weighted U - vis: 0.221

Weighted

Wall Weighted: R-value -
Type Wall Name  Gross Are. U - vis op
B Cl 16 EAST | 1,102 | 0.203 18.7
D C3_16_EAST 284 0.239 14.7
F D1 16 SOUTH{ 1,132 0.232 14.6
E D3 16 SOUTH 476 0.226 17.7
E E1l 16 NORTH 284 18.1
F E2 16 NORTH| 994 0.223 16.7
F1 E3 16 EAST 988 0.190 n/a
B F1 16 EAST 941 0.218 16.6
C G1 16 NORTH| 1,169 | 0.214 17.6

and mor eé

Steven Winter Associates,Inc.




Winthrop Square Air Tight Layer

Spandrel Vision
Primary gasket

| | |
L 5 -0 L g -0 L

'I':J.P- PANEL 1I'|? P PAMNEL 1‘;[] P

Steven Winter Associates,Inc.



Winthrop Square Air Tight Layer

Sealed seams and J
- —|- 1 penetrations - —1- - — .
| i 3
e S =
Spandrel Vision

Structural silicone

| | |
L 3 -0 L g -0 L

“I ‘I ‘]
WP PANEL WP PAMNEL WP
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Winthrop Square Condensation Evaluation

Typical Sill Detail (THERM)

Steven Winter Associates,Inc.



Winthrop Square Condensation Evaluation
Unique 3D Detalls (Heat3)

L.

\ /

Steven Winter Associates,Inc.



Takeaways for Towers of the Future

AWe 6 r e glavenoduild more efficient towers

AUnderstand and model internal gains properly
A Set the right U-value requirements for facade

ACustom curtain walls requires detailed thermal modeling

ALimits to thermal performance on metal curtain walls in US given current
technology

APassive House levels of design are possible




Industrial

Steven Winter Associates,Inc.
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Existing Building

The renovation of an existing two story factory
building to EnerPHit standards.

Sri Lanka EnerPHit Industrial Building | Be-Ex 2019.03.05
Page 45




Existing Interior

Exposed steel structure with few partitions.

r -.,W .

R e

Sti Lanka EnerPHit Industrial Building | Be-Ex 2019.03.05 “ < Jordan Parmass
Page 46 Digital Architecture







