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THE CHALLENGE



The New York Housing Authority (NYCHA) i
manages EEEN VYl E11E, housing over esiab
SRRSO ENTE - a population larger Low-Rise

than that of Sacramento or Atlanta.

Acquired Low-Rise

BUILDING AREA (SF)
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NYCHA sites classified by building floor area
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¢ Watertightness

% Airtightness % Durability
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Recurrent water infiltration damage Leaky windows exacerbated by Maintenance difficulties with typical
and repairs, particularly at acquired unused, unsealed through-wall AC fin-tube radiators
buildings penetrations




¥ Monitoring
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¥ Control % Resiliency
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Exposed bus bars with risers Steam boiler system runs year-round Evidence of major flooding on wall
arranged to serve multiple to provide hot water in addition to adjacent to open flame gas-fired
apartments preclude submetering seasonal heating boilers




As of 2017, the Physical Needs Assessment
conducted by NYCHA estimated SR J{I1Te]y!

in costs for [GEIMEERE.
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NYCHA is on the path to taking on one of the
biggest in the
country.

There are several Departments that work to
|mplement decarbonization efforts across

I)

Comprehensive ModernlzatlonISustalnabilit
=lilelArchitecture & Engineering Services}
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Investments in [l BT NI [o [T fe [-Ye= 1] oYe )y [FLV[e]4 ] are important for
=L [V T RIETAT RETEe[E1E] and advancing the journey to Net Zero emissions.
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----"' GHG co?
/ SIS emovee
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Modernization programs
reduce emissions

..BASELINE EMISSONS
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Investments in carbon
mitigation and removals




The five levers for decarbonizing buildings start with
energy optimization and electrification

1. ENERGY OPTIMIZATION

2. ELECTRIFICATION
DECARBONIZATION

LEVERS
3.EMBODIED CARBON

Building systems

solutions 4.ZERO GWP REFRIGERANTS

5. GRID-INTERACTIVE BUILDINGS
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The five levers for decarbonizing buildings start with

energy optimization and electrification§Yele i}, E1Ne}i &

site solutions are required to achieve Net Zero carbon.

1. ENERGY OPTIMIZATION

2. ELECTRIFICATION
DECARBONIZATION

LEVERS
3.EMBODIED CARBON

Building systems

solutions 4.ZERO GWP REFRIGERANTS

5. GRID-INTERACTIVE BUILDINGS

I)

7. CARBON REMOVALS

CARBON MITIGATION
/ NET ZERO LEVERS

Renewable energy and 6. CARBON AVOIDANCE
off-site solutions
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New York City's [RILIREVE Y, of 2019 is one of the
first laws of its kind to require existing buildings to
measure and reduce carbon emissions.

2019
LL 97 ANNUAL CARBON
THRESHOLDS 2029

I)

2039

2049

2050

..................................................... ) NET ZERO
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Other cities with Building Performance Standards include Boston, Washington DC, Seattle, Denver, St. Louis, and more.
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As part of its PAOVERVESE1E of | [ aW- Vet i o]y
HEGHHENN(® New York City adopted
embodied carbon targets in addition to the
operational carbon targets.

EMBODIED CARBON RANGES FOR SELECTED CONSTRUCTION MATERIALS

Concrete Steel Aluminum
(Ibs CO,/ yd?) (kg CO2 / Ib) (kg CO2 / Ib)
345 0.6 562
04
242 5. 0.4 4.09
—_— 200 il i—
‘ 202
Typical Low Ultra Low Typical Low Ultra Low Typical Low Ultra Low
Carbon Carbon Carbon Carbon Carbon Carbon Carbon Carbon



i lylelretrofits are the only path forward

that meet both operational and embodied
carbon targets.

I)

CARBON FOOTPRINT

YEARS FROM TODAY
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i lylelretrofits are the only path forward

that meet both operational and embodied
carbon targets.

I)

CARBON FOOTPRINT

YEARS FROM TODAY
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i lylelretrofits are the only path forward

that meet both operational and embodied
carbon targets.

I)

UILDING )

CARBON FOOTPRINT

RETROFIT EXISTING B

YEARS FROM TODAY
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This boiler upgrade is EEF AN IERLCE )Y, than

upgrading all apartments to PTHP units and

consumes up to PN (eI ERENETE)Y,

Our data shows that NYCHA can’t afford to replace in kind. Every dollar
spent on critical repairs can double as an energy conserving measure.
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Example of existing Example c;]Eupgraded boilers at Baychéster Houses
boilers at Chelsea Houses
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WLHEIR:LTTAwhole building energy modeling
look like (LLeEN,?

¥ Complicated process led by consultants
® Each building analyzed individually

¢ Limited opportunity for iteration

® Results take too long to generate

I)

335 developments
x 100+ days traditional energy modeling per building

171.8 years to evaluate the NYCHA portfolio
using a traditional approach
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When owners ask “what would
it take to model this project” the
answer is often something like...

“Eight weeks and $80,000"

Owners and developers need
another way to make smart
decisions about building
performance.
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Source Data:

= Construction drawings

= Documentation of replacements and upgrades
= Utility usage data

= Site visits

NYCHA Property Directo

= Data such as height, number of buildings, floor area, construction year,
etc.
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We studied two types of parameters:

Parameters

T'h hich i t rf
T'h hich i t ibilit f . int ti
—— - Y
{ -_—en o o s e e o e o e o e EE e EE EE EE EE EE EE EE EE EE EE EE EE Ew Ee . — oy,
Sort [Name of NYCHA Typology I P = ) S
Qesignati £ . $ lez g S ” = O g H 58 3 g S § £ 8 P = I
=) - gz - £ L6 |[S o o |3 N < |2 3% [§8 |f g 188 =2 (8= |3 3
g g SE [g% -2 |8% |& 8¢ |RE |2 $5 & 8: |3g : 35 [z $ |55 &8s (B |¢ g
SE 3 P s £ T g £s = @ TS s £3 R 53 33 S H s=s §32 s 2 £s
E EY T8 ¥ E 2 [ L 3 LAy s € £ E 3 3 g Z g3 €8y |z 3 €8y 3 I3 £ 23
H s < $E |85 B g=_ |a8- |2 [¢8 |8% |3 S® 8o |eEc |28 |55 |E58 (8 |2 ssg8|s88 |82 (82 |2 28
] o=z oS @ho & Saf |Pa & [84 =< o= & &5 [ [ (R SSE IS4 |S& = =3a |Fss |S§e €8 S s
T [Manhattanville Mgh-Rise \ I [EEE M 20 72 858 [202250 |10.113 [3725  [76933 |125%  [142437 [1343 |27.051 26854 |-0.73% [20% 20% 0% 13% 70% % 1739350 12255 1,
— | — — — — — — —_— — — —_— — p— L — — p— — — — p— L — —_— j— — — — — L — —_— -
I radaing
I from axis
2 |Chelsea Houses gh-Rise Tower | Tower N v 21 180 858  |193893 [9.233 [5300 |505.00 [i%  [100,133 |90 20521 |20793 [132% [23% 23% 1% % 52% 9% 1661940 (13793
I 3 [BostonRoad Plaza |Migh-Rise Tower  |Towerwith [Single [N 20 7 856  |165796 |7451  [5170  |46550 |119%  [97875 1016  [23835 [20316 |14.76% [25% 27% T 14% 59% 8% 1371076  [148.25
cantilevers  |Building
at top
I L |Corsi Houses High-Rise Tower  |Towerona |Single [N 16 146 854  [105560 |6.921 4516  |40765 [103%  |1.697 |78 1662 1,807 [124% [21% 20%  |¢% 1% 74% 9% 923067  [177.96
M base Building
5 |Twin Parks East anh-Rise Linear |Linear with |Single |V 1% 124 867  |158.603 |11329 |[5633 52642 [102%  [76605 1030 [14423 [14423 [0.00% [23% 2% 2% 9% 8%  [15% 1,404,765 |74.04
I balconies  |Building
1 Stacked
6 |Upaca(SiteS) Wligh-Rise Tower | Tower, Single |V T 100 888 151,547 [13.777 |6083 66200 |15%  [/9,977 1300 [14302 [14302 [0.00% [22% 22% 2% 9% 53% 7% 1,377,700 |83.84
I L-shaped Building
_— Stacked
— I 7 |Breukeien Hab Linear |Linear,zig [Y Y 7 60 863  [60,938 8705 [30.88 [66800 |107% [49,006 [1196 [B336 [B372 |043% [21% 2% 0% 4% 80%  |18% 525157  [2856
229
Va 8 |Metro North Plaza ian Linear _ |Linear N \ n 57 858  [123937 |1267 |[5350 |65100 [123%  [74629 [1.285 [13.203 [14131 [703% [23% 21% 10% % 60% 15% 1096,617 |129.69
- Deve | (@) pl | |ents >| S |Davidson Slab Irequiar|Irrequiar _ |Single [N 8 70 B54  [1BL350 24125 [50.00 [1556.25 |146%  |103548 [3.227 [23254 (25816 |n02% [24% 2% 6% 13% 57% 23% 1572976 |149.43
P d 1 Building
10 |Garvey(GroupA)  |Hab Tinear _|Linear, N v 6 53 858  |59441 [9.907 |[5267 |489.00 |102%  |[35.946 |e39 4681 |5035 [757%  [20% 18% % 8% 60%  [28%  [527539  [aL6l
| staggees
| 11 |First Houses lemse Linear |Detached [N v 5 &7 933 14070 [2814 |[5500 [212.00 [100% [12.831 [431 2155 |2055  [0.00% [22% 22% 1% 15% 91% 22% 132,962 [99.33
cubes
w I 12 |Clason Point Gardens Liyw-Riso Linear |Linear with |Y v 2 21 825  [1068 |353 [2600 [32400 [100% [10338 |- 770 - - 4% - % 1%6%  [34% 74,21 188.45
pitched
> I roofs
m 13 |Stuyvesant Gardens | \Iwklse Irregular_|Linear, v v B 36 900  |124676 31069 |[5350 |[1788.00 [141%  [95233 |[3.020 [12,080 [12080 |[0% 19% 19% 0% 10% 76% 33% 1116785 523
Irregular
< I 14 |Stebbins Avenue Low-Rise Linear Linear i Y 3 27 B8.75 72,507 24,169 54.33 N53.50 |16% 55,314 2,569 7109 1707 B8.41% 25% 23% 2% 10% 76% L% 652,563 15.42
Hewitt Place L
E 15 |Hunts PointAve | Akquired Low-Rise |Tenement | Tenement |V v 2 39 966  [9592 [2.398 |NA 22900 [17%  [n.253  [424 1649|1694  [2.76%  |19% 19% 3% 18% % |2% 52,731 215,84
I Renab with airwells
I attached,
> T-shape
O One O'F a feW I 16 [West Farms Square  [Acquired Low-Rise [Tenement [Tenement [V Y S 50 1000 [17365 [3473  |NA 30575 [130%  [18.761 |423 2015|2114 0.06% [14% 4% 0% 2% 108%  [|19% 73650 [146.96
2 Conventional with airwells,
2 lvsi bl | sty
{30 analysis tables es
°OT 17 [Taft Rehabs auired Low-Rise [Tenement [Tenement v Y 7 79 1067 [75226 [10.747 |NA 72500 |175%  [68.022 [1401 [B.957 [9.809 [9.51% [18% 16% 16% 13% 50% 16% 848980 |118.29
with airwells,
:0k generated from the | )
ZI< 1 8 d . 18 [BedlordStuyvesant | quired Low-Rise [Tenement [Tenement |V v B 62 1000 [31434 [5239 [NA L0500 [140% [30349 671 3987 [4026 |098% [17% 6% 2% 3% 57% 7% 324818 |10344
t I Rehab with aiewells,
case stuaies. iy
’ I-shape




For example, 98% Of NYCHA 5% Solid Masonry 2% Interior Insulation
building stock has uninsulated
wall construction.

32% Cavity Wall
TYPOLOGY
@ High-Rise
®Slab 61% Solid
Low-Rise Masonry Block
Acquired Low-Rise
z Solid Masonry Solid Masonry Block Cavity Wall Interior Insulation
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High Rise (NYCHA-Built)

PERIMETER ZONE
WINDOW TO WALL
CORE ZONE RATIO: 21%
STORIES : 18
FLOOR TO FLOOR
HEIGHT : 8.65'
CELLAR -

FLOOR PLATE LENGTH : 188"

FLOOR PLATE DEPTH : 53'

Mid Rise (NYCHA-Built)

FLOOR PLATE LENGTH : 246'

PERIMETER ZONE
CORE ZONE
STORIES : 8 . FLOOR TO FLOOR
HEIGHT : 8.65'
CELLAR -

143" WINDOW TO WALL RATIO: 21%

FLOOR PLATE DEPTH : 53'
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Low Rise (NYCHA-Built)

WINDOW TO WALL
> RATIO: 21%

PERIMETER ZONE
FLOOR TO
FLOOR HEIGHT :
8.65'

CORE ZONE

STORIES : 4

CELLAR =

FLOOR PLATE
DEPTH 2 53!

Low Rise (Acquired)

PERIMETER ZONE

WINDOW TO WALL

CORE ZONE
RATIO : 16%
STORIES : 6 FLOOR TO FLOOR
: HEIGHT : 10’
©
CELLAR &
2
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Every one of NYCHA's buildings can be

organized into N eJi[5 gAY o el [eIe] =X and

two sub-types.

NYCHA Decarbonization Interface Download Input Data ~

Start by selecting your building typology. You can choose a specific cladding system and insulation type or proceed with defaults. You can change your selection later.

BUILDING TYPOLOGY ,I v HIGH-RISE OR MID-RISE % LOW-RISE
% 3\
D

'
i
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Interventions
included in
the study:

eliminated through
sensitivity study results

= not
recommended by
engineering team due to
feasibility and ease of
implementation issues

= "base case”
(existing conditions)

Envelope

WALL

R4 exteriore+

R-8 exteriorc+

R-12 exterior c.i.
EIFS
Cement Board Panels
Insulated Metal Panel
Modular Metal Panel
Dextall D-Wall

R-1 0.5 effective interior ins.

ROOF
—trprevesolarreflectarce index{SRonly

Above deck insulation + improve SRI

GLAZING

Dual-pane IGU
Triple-pane/Heat mirror IGU

WINDOW FRAMES

Aluminum double hung

Fiberglass/PVC casement*

—Fiberglass/PVC double-hung

SHADING

— I Foverhang
—2froverhang
—3ftoverhang

Building Systems
HEATING & COOLING

Boiler VFD & oxygen trim

o :

100% AC

Electric boilers

Central VRF

PTHP

HPAC 2.0

Dedicated mini-split VRF system
Water source HP

Ground source HP

DOMESTIC HOT WATER

Central fossil fuel DHW
Central electric DHW
Central DHW heat pump

Dedicated electric instantaneous heaters

ON-SITE GENERATION

Rooftop PV
Rooftop solar hot water
South wall BiPV

VENTILATION

Central make-up air no heat recovery (HR)

Rooftop ERV + air curtains

Fixtures/Appliances

PLUMBING
; e
Water conserving fixtures
VFD Pumps

COOKING

Electric range cooking



Example Sensitivity Study: Roof Interventions
High Rise EUI Low Rise EUI
100 — 00 1
I
90 ! : 90 0.0% L 3.7% -3.7%
80 I I 80 I
I ! .
g 70 0.0% 1 0.2% L 1.3% 1.2% 5 70 : |
> 60 : . > 60 ! '
o ! I ® I !
& 50 ! . 2 50 | :
|
R | i 5w ; |
@ 30 | ! @ 30 , |
20 I I 20 : .
~ 10 ! : 10 | !
Z : : i : | l
gy Keep current! Improve solar| Below Deck  New above Improve sola rl Below Deck New above
g roof 1 reflectance | Insulation deck roof | reflectance 1 Insulation deck
gE: | index only ! insulation + | indexonly : insulation +
I 1
S L ! Improve SRI L I Improve SRI
gE W Electricity ™ Gas Change (%) M Electricity ™ Gas Change (%)
50
oI
15t
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Interventions
Included in the
NYCHA
Decarbonization
Interface:

Blue text = cladding sub-options,
web app does not support energy
model results for these sub-
options

= "base case” (existing
conditions)

Envelope

WALL

R-12 exterior c.i.
EIFS
Cement Board Panels

Insulated Metal Panel
Modular Metal Panel
Dextall D-Wall
R-10.5 effective interior ins.
ROOF
Above deck insulation + improve SRI
GLAZING

Dual-pane IGU
Triple-pane/Heat mirror IGU

WINDOW FRAMES

Aluminum double hung
Fiberglass/PVC casement*

Building Systems
HEATING & COOLING

Boiler VFD & oxygen trim

100% AC

Electric boilers

Central VRF

PTHP

HPAC 2.0

Dedicated mini-split VRF system
Water source HP

Ground source HP

DOMESTIC HOT WATER

Central fossil fuel DHW

Central electric DHW

Central DHW heat pump

Dedicated electric instantaneous heaters

ON-SITE GENERATION
Rooftop PV
Rooftop solar hot water
South wall BiPV
VENTILATION

Central make-up air no heat recovery (HR)
Rooftop ERV + air curtains

Fixtures/Appliances

PLUMBING
Water conserving fixtures

COOKING

Electric range cooking
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roof

y'Ndeep energy retrofitRi v
energy conserving measures
can lower a high-rise building'’s

Energy Recovery

- Ventilator (ERV)
Panels serve domestic hot

water. Panels assumed 0
take remaining available
roof space

SUR{T1060 kBtu/ft?/yr to

typical floor

L I

Provide ducted and insulated supply air
distribution with sidewall supply air devices

[

[ Ll

new exhaust ductwork from exhaust risers
to ERV and supply ductwork down through
roof with curbs to supply air risers down to
first floor ceiling

new register

[

@

supply registers

vertically configured
water source heat pump.
1 per unit

with fire dampers
ateach floor
serving common
apartment entry
landings

1

new electric range

public riser

- = —_— —_——

overclad
system
3ssumed
vertical supply and return water
risers connected to stacked heat |
pumps ! 2
i | =
1 c
1 >
cellar :
[

Ground sounce loop package:

water loop pumping skid
new systems to be located above
water flood line

Legend =

ntervention has

LA A A A A A_A_A_A ALY

gray = existing condition to remain site requirements

braiedkee -"-- . DC/AC inverte
electrical i r
istributi m connects
diSFrlbUthl’l heat pump hot ?\’/S:f) mca?n
switchboard water heater o e Sy

and may not be [

purple = envelope upgrade feasible for all

typologies. see
ch 3 for more

blue = building system upgrade

I cproscnts new duct
represents new piping
"""" represents new electrical



How did we get here?

PHASE 1 PHASE 2 PHASE 3
a ) d N
[ Energy ]
~ Portfolio ! , Typology " Modeling NYCHA
7 Analysis Models Decarbonization
z Sensitivity Studies T Interface
- (Single-Aspect Energy Eet'y i o= —
IéJ Simulations) SHInaron
SE Intervention ™ R ——— 5 Selected 5 Interactions
S Analysis Interventions Embodied Table
Carbon Analysis
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The Interactions Table

The Web App
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LLWEINYCHA Decarbonization Interface is a web-based platformjiyEls

allows NYCHA project teams and program managers to interact with a
[ CRVETIEIAC Mo T e [[hTe NE=1i e i« ETi e} and explore the operational
carbon, embodied carbon, first costs, and life cycle costs of each.

& NYCHA Decarbonization Interface

Mesting & Domest
Sarmg Windzw Cosing Mot waer On-site Ventisten Cacring
Fesme ystem Syeem Genseaton
X X |
il
ik
I
i
|

il'A

« 0055y « 0% ¢« 013% « 0y « 025§ q W3y, [ R ¢VWVeH e 004§ « 02y “« » «078 029, < >
D 2 £ B B B B B B B B B e

FHeatng & Cooling System 0z 2828

Domestic Hot Water System o1 LY 017

Data Source: High-Rive or Md-Rise  Tamplate: L7 NoPaybwcksson  Cost Data Sheet: MODULAR METAL PANEL  Carbon Data Sheet: MINERAL WOOL
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Parallel Coordinates Graph

A graph that visualizes the relationship between
multiple input and output parameters

All parameters are visualized as columns, and
individual entries are displayed as lines connecting
the columns

Input Parameter

An input variable used to simulate different retrofit
projects

Output Parameter

A variable calculated either through EnergyPlus
(energy model simulation engine) or the web app

Intervention

A single building improvement

Intervention Type

An input parameter that contains a category of
interventions considered for every project (e.g.,
Wall cladding, Heating and Cooling systems, etc.)

Ilteration

A unique set of interventions representing a single
retrofit project
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Interface Structure:

(Site Energy
Use Intensity
(kBtu/ft2/yr)

as2

Parameter Title ———)|

Slider

668

Domain Box ——————>

Sensitivity Factor
Relative to Target N

Shift Button (left)

Menu Show/Hide

Set to Input or Output

Set to Target Output

Delete Parameter

A INDEX
List of optional

Energy Cost Operational Carbon Sim
Intensity Intensity Pa
($/ft2/yr) (kgCO2e/ft2/yr)
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How to start:

You can use any of these parameters to begin
using the Decarbonization Interface.
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1. Use the Interactions Table to identify compatible interventions for a
building with desired HVJRELETe] in a [j{elele FAeTi 1=

WHAT IS THIS?

This workbook is a tool intended to supplement the web app in the process of decision-making. The web app is a repository of quantitative data including operational and
embodied carbon, as well as initial and life cycle cost. While this information may guide a deep-energy retrofit, there are qualitative design interactions that should be
considered concurrently. Existing conditions pose many physical and logistical challenges to potential designs, regulations and guidance pertaining to alterations may pose
questions of interpretation in unique cases, and interventions should be selected to work cohesively as a system. There are numerous interactions, and the traditional
process relies on professional expertise during the design phase to work through them. The Interactions Table has been assembled as a live document to catalog key
knowledge that NYCHA can use in pushing forward a wider range of ideas at different stages in the process and with any team.

HOW DO | USE IT?

. Consider a list of interventions that might be of interest

" 2. Goto the Interactions Table TOC sheet. You can click on the "GO>" link below. Use Cirl+Shift+F1 to view in full screen

3. Find the columns corresponding to the interventions of interest. A quick scan of the colors of cells in that column can give a general idea of how many positive or negative interactions
that intervention might cause.

" 4. Toread about specific interactions, click on the corresponding cell in the matrix. It will take you to the full text. You may easily return to the Interactions Table TOC by clicking the link at

the top left corner.
" 5. To find additional information about the range of interventions, refer to one of the supplementary sheets listed below. Return here by clicking the link at the top.
NOTE: Rather than starting with an intervention of interest, you may also look up a specific exsting condition, resiliency concern, etc. on the left side of the TOC.

-d

EDITS: Building techologies are evolving fast, particularly for retrofit applications. This tool is meant to remain live and editable as a way of staying up to date and maximally useful. To make
any additions or edits to the interactions tabie, enter text directly into the "Interations Table" sheet. Manually use ‘paste special” to copy formatting only fo the “Interactions Table TOC"
sheet after editing. Note rows 26 and 27 of the TOC are conditionally formatted based on the values in the Interactions Table - avoid copying formatting to those rows

=
S
ot SHEETS IN THIS WORKBOOK:
START (this page)
- Bl INTERACTIONS TABLE TOC
1] (OE INTERACTIONS TABLE
> eloBll £NVELOPE INTERVENTIONS
14 3l BUILDING SYSTEMS INTERVENTIONS
< EMISSIONS REDUCTIONS (LL97) - HIGH RISE
E @l EMISSIONS REDUCTIONS (LL97) - LOW RISE
>
:9E
e
H7 Yo} SECTIONS OF THE INTERACTIONS TABLE:
e
=
295 TYPOLOGY
< Interventions may be more or less compatible with different building typologies, and some may be entirely incompatible. This section outlines the main typological considerations for
: each intervention identified during the course schematic design studies applied to representative buildings of the High-Rise and Low-Rise types

| START | INTERACTIONS TABLE TOC | INTERACTIONS TABLE ENVELOPE INTERVENTIONS | BUILDING SYSTEM INTERVENTIONS | EMISSIONS REDUCTIONS LL97 - HR | EMISSIONS REDUCTIONS LL97 - LR | ® ]

-kl




2. In the web app, select the High Rise typology

NYCHA Decarbonization Interface Download Input Data

HOUSING
AUTHORITY

Start by selecting your building typology, then select from the options for over-cladding systems and insulation types. You can change your selections later.

BUILDING TYPOLOGY HIGH-RISE OR MID-RISE v LOW-RISE

CLADDING SYSTEM v EIFS INSULATED METAL PANEL EQUITONE CEMENT BOARD MODULAR METAL PANEL DEXTALL D-WALL PREFAB :
INSULATION TYPE MINERAL WOOL v EPS/XPS FOAM

MARVEL \\\I )

LOAD INTERFACE  [i.])

NEW YORKCITY
R HOUSING
8l AUTHORITY




3. Set your cost maximum at $75/ft? and EUl maximum at 27kBtu/ft?/yr.

CALCULATE SENSITIVITY SHOW ITERATIONS HIDE DOMAIN BOXES ADD PARAMETER EXPORT SELECTED (0) EXPORT ISOLATED No default embaodied carbon value® Count: 32616
Heating & Domestic lnitial Cast Initial Embodied Site EUI ECl 2030 LL870C!
Opague Roof Glazing Window Cooling Hot Water On-site Ventilation Cooking Intensity Carbon Intensity  (kBtu/ft2/yr) (S/Ft2/yr] [tCO2e/f22/yr)
Wall Frame System System Generation (S/1t2 IkgCO2e/ft2)
R-N05 e paneH Fieig ‘ ' ' " . :
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e
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Data Source: High-Rise or Mid-Rise

Template: LLB7 NoPaybacks.json

Cost Data Sheet: INUSLATED METAL PANEL

Carbon Data Sheet: MINERAL WOOL



WHAT'S NEXT?
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This tool allows portfolio managers to make
data-driven decisionsElilelanticipate key
STl Mhyok-[ats before a full design team can
be onboarded onto the project.

An integrated design process can begin on day one.

RFEI RELEASE PREDEVELOPMENT

I A | % >
IDENTIFY SCOPE EVALUATE PROPOSED
OPTIONS SCOPES FROM DEVELOPERS
FUNDING
SECURING FUNDING/GRANTS ALLOCATED
—¢ i & >
SCOPING DESIGN OPTIMIZATION
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Project level

= |dentify scope options

= Securing finding/grants

» Back up cost and scope
negotiations

= Design optimization

Program Level

» |nform R&D projects

» Advocate for gap
financing

= Establish design
standards

Policy Level

» Inform inter-agency
coordination

= Make
recommendations for
affordable housing
city-wide



Where do we go from here?

[ @[T K [N F-To! between simulated and real-world performance
o . . .

‘s 1« yl¢| project improvements at the portfolio scale

'Y

** |Z=L:Te|oF-Td < on why specific options are not recommended

[ Evolving to [CLHEERGERNEUG and IAER3840] of new options

I)

Ve
-
-
|
>
14
g
4%
4
in
°D
0
:T

gl AUTHORITY




ALLLLLLLLLLGG
S ULLLLLA LN
ALLLLLLLLNNNS G

Y i

....h...lh!iih\h\\\\.
"}

JITTITITIIILIITTLT] ]

..‘.....hhhh.‘h\hh\\

Fry
Wi

(s Tanavin

ALIIOHLNY |

ONISNOH

ALID N4OAMIN




b T

{




W) VIARVEL

MARVEL \\\I )

Rebecca Fitzgerald Narada Golden Luba Valkova
Senior Design Program Manager, Senior Vice President, Architect
Real Estate Development National Director, Built Ecology lvalkova@marveldesigns.com

Rebecca.Fitzgerald@nycha.nyc.gov narada.golden@wsp.com
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