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CONTEXT

Architecture school curriculum is not
in sync with contemporary building
performance requirements.
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1. Vapour permeable skin

2. Rainscreen furring

3. Exterior mineral wool

4. ABS sheet floodproofing

5. Marine caulk and tape detail

6. Vapour open sheathing taped

at joints
7. Stud frame with mineral wool
8. Continuous vapour open air
barrier taped at seams

9. Interior insulated chase

10. Interior finish

11. Roof cavity insulation

12. I-Joist to limit break in insulation

13. Parapet frame and fascia

14. Typical roof membrane
system with sloped insulation

16. Floor and wall structure
designed to resist flood
buoyancy forces

16. ABS floodproofing continuous
under the floor system
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Local Law 97 — Building Emissions Limits

Executive Summary

Local Law 97 of 2019, as amended by Local Law 147 of 2019 and Local Law 95 of 2020 (the “Law”)
designates annual building emissions intensity limits which cap the amount of greenhouse gas
emissions large buildings in New York City can produce. Buildings covered by the law will be required to
report their greenhouse gas emissions intensity to the City for 2024 and every subsequent year. Starting
in 2025, penalties will be assessed for exceeding a building’s emissions intensity limit for the prior year.
These penalties are intended to be costlier than renovating the building to emit less. Read Local Law 97.

Overview
Under the Law, emissions are described in metric tons of carbon dioxide equivalent (tCO2e). Building
emissions intensity is a measure of building emissions per square foot of building area (tCO2e/sf).
Buildings” emissions intensity limits will be calculated based on their occupancy types and fuel sources.
Penalties of 5268 per tCO2e will be assessed for buildings that exceed their building emissions intensity
limit. Visit the NYC Accelerator online to access the Local Law 97 Emissions Calculator and other
resources: https://wwwl.nyc. gcw,fsute{nycaccelerator{mde; page For additional information, visit the
Urban Green Council online (https:

What is covered What isn't covered

* Any building in New York City that exceeds = Power generating facilities
25,000 square feet » City-owned property

*  Two or more buildings on the same tax lot = New York City Housing Authority property
that together exceed 50,000 square feet *  Property owned by a Housing Development

*  Two or more buildings held in condominium Fund Corporation
ownership that are governed by the same # Dedicated places of worship
board of managers and that together exceed ®  Certain types of condominiums of no more
50,000 square feet than three stories, as described in the Law

Mechanics

Building emissions intensity limits will be calculated based on each calendar year's twelve months of
utility data, so buildings that are already subject to New York City’s benchmarking law (Local Law 84 of
2009) will be familiar with the reporting obligations under Local Law 97.

Compliance Dates

e (2024 -2029) An estimated 25% of covered buildings must reduce energy consumption to meet
annual building emissions intensity limits established in 2024.

e (2030 - 2034) An estimated 75% of covered buildings must reduce energy consumption to meet
the stricter limits established in 2030. The annual building emissions limits align with the City's
goal of reducing greenhouse gas emissions citywide 40% by 2030.

*  (Future dates) Mo later than January 1, 2023, the City will establish annual building emissions
intensity limits applicable for subsequent years.

March 29, 2024

Buildings
- Section 2024 - ZIEIZB jon 2024 - 2_02‘9
Energy Star Portfolio Manager (ESPM) lé::;:g 28- B:m%:;::::g - Es::;;g:;"g
AL LE (BC) th:“?: Intensity Limit 3::[:; Factor
(tCO2e/sf) (tCO2e/sf)

Adult Education B 2 0.00846 3 0.00758
Ambulatory Surgical Center B* 5] 0.02381 7 0.01181
Automobile Dealership B 2 0.00846 9 0.00675
Bank Branch B 2 0.00846 & 0.00987
Bowling Alley A-3 1 0.01074 5 0.00574
College/University B 2 0.00846 ] 0.00987
Convenience Store without Gas Station M 7 0.01181 9 0.00675
Courthouse A-3 1 0.01074 10 0.00426
Data Center B 2 0.00846 [ 0.02381
Distribution Center 5 10 0.00426 5 0.00574
Enclosed Mall M 7 0.01181 1 0.01074
Financial Office B 2 0.00846 2 0.00846
Fitness Center/Health Club,/Gym A3 1 0.01074 g 0.00987
Food Sales M 7 0.01181 7 0.01181
Food Service M 7 0.01181 7 0.01181
Hospital (General Medical & Surgical) 1-2 B 0.02381 [ 0.02381
Hotel R-1 2 0.00987 & 0.00987
K-12 School E 3 0.00758 E] 0.00675
Laboratory B* [ 0.02381 [ 0.02381
Library B 2 0.00846 9 0.00675
Lifestyle Center M 7 0.01181 2 0.00846
Mailing Center/Post Office B 2 0.00846 10 0.00426
ManufacturingfIndustrial Plant F 5 0.00574 3 0.00758
Medical Office B 2 0.00846 1 0.01074
Movie Theater A1 1 0.01074 7 0.01181
Multifamily Housing R-2 9 0.00675 9 0.00675
Museum A-3 1 0.01074 7 0.01181
Mon-Refrigerated Warehouse 51 10 0.00426 10 0.00426
Office B 2 0.00846 3 0.00758
Other - Education B 2 0.00846 2 0.00846
Other - Entertainment,/Public Assembly A-3 1 0.01074 ] 0.00987
Other - Lodging/Residential R-1 8 0.00987 3 0.00758
Other - Mall 1] 7 0.01181 1 0.01074
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Buildings

Local Law 97 — Building Emissions Limits

2024 - 2029 . 2024 - 2029

_ Section _— on o
Executive Summary Energy Star Portfolio Manager (ESPM) ‘é'(')‘:;:g 28- B: B_:s'!::'f . Es:”_f;::;"g
missi mi
Local Law 97 of 2019, as amended by Local Law 147 of 2019 and Local Law 95 of 2020 (the “Law”) A T (BC) th::;‘ Intensity Limit 3:::”1 Factor
designates annual building emissions intensity limits which cap the amount of greenhouse gas (tCO2e/sf) (tCO2e/sf)
emissions large buildings in New York City can produce. Buildings covered by the law will be required to AduitEducation = = 0.00346 3 000758
report their greenhouse gas emissions intensity to the City for 2024 and every subsequent year. Starting Ambulatory Surgical Center B* 6 0.02381 7 0.01181
in 2025, penalties will be assessed for exceeding a building’s emissions intensity limit for the prior year. Automobile Dealership B 2 0.00846 9 0.00675
These penalties are intended to be costlier than renovating the building to emit less. Read Local Law 97. Bank Branch B 2 0.00846 8 0.00987
Bowling Alley A3 1 0.01074 5 0.00574
Overview College/University B 2 0.00846 8 0.00987
Under the Law, emissions are described in metric tons of carbon dioxide equivalent (tCO2e). Building Convenience Store without Gas Station M 7 001181 g 0.00675
emissions intensity is a measure of building emissions per square foot of building area (tCO2e/sf). Courthouse a3 1 0.01074 10 000426
Buildings” emissions intensity limits will be calculated based on their occupancy types and fuel sources.
Data Center B 2 0.00846 3 0.02381
Penalties of 5268 per tCO2e will be assessed for buildings that exceed their building emissions intensity -
L. . . L. Distribution Center 5 10 0.00426 5 0.00574
limit. Visit the NYC Accelerator online to access the Local Law 97 Emissions Calculator and other
resources: https://www1.nyc.gov/site/nycaccelerator/index.page. For additional information, visit the Enclosed M3l £ g pOtist g 001074
Urban Green Council online (https://www.urbangreencouncil.org/content/projects/all-about-local-law-97). Financial Office 8 2 0.00846 2 0.00846
Fitness Center/Health Club,/Gym A3 1 0.01074 g 0.00987
What is covered What isn’t covered Food Sales M 7 0.01181 7 0.01181
* Any building in New York City that exceeds = Power generating facilities Food Service M 7 0.0L181 7 0.01181
25,000 square feet » City-owned property - - -
s Two or more buildings on the same tax lot »  New York City Housing Authority property Hospital (General Medical & Surgical] 2 - 0.02381 6 0.02381
that together exceed 50,000 square feet *  Property owned by a Housing Development Hotel R-1 g 0.00987 ] 0.00987
s  Two or more buildings held in condominium Fund Corporation K-12 Schoal E E 0.00758 3 0.00675
ownership that are governed by the same * Dedicated places of worship pT— - . 02381 . 502301
board of managers and that together exceed ®  Certain types of condominiums of no more - Y _ _
50,000 square feet than three stories, as described in the Law Library 8 2 0.00846 9 0.00675
Lifestyle Center M 7 0.01181 2 0.00846
Mechanics Mailing Center/Post Office B 2 0.00846 10 0.00426
d L )
Building emissions intensity limits will be calculated based on each calendar year's twelve months of T il s d 2 0SS 3 D008
utility data, so buildings that are already subject to New York City’s benchmarking law {Local Law 84 of Medical Office 8 2 000845 - 0.01074
2009) will be familiar with the reporting obligations under Local Law 97. Movie Theater Al 1 0.01074 7 0.01181
) Multifamily Housing R-2 9 0.00675 9 0.00675
Compliance Dates Museum A3 1 0.01074 7 0.01181
e (2024 -2029) An estimated 25% of covered buildings must reduce energy consumption to meet
Mon-Refrigerated Warehouse 51 10 0.00426 10 0.00426
annual building emissions intensity limits established in 2024. o " " 5 " 3 Py
ce D084 A
e (2030 - 2034) An estimated 75% of covered buildings must reduce energy consumption to meet -
the stricter limits established in 2030. The annual building emissions limits align with the City's Other - Education 8 2 0.00846 2 0.00848
goal of reducing greenhouse gas emissions citywide 40% by 2030. Other - Entertainment/Public Assembly L) : Doig74 8 D.00357
* (Future dates) No later than January 1, 2023, the City will establish annual building emissions Other - Lodging/Resldentlal R 8 000957 a 0.00758
intensity limits applicable for subsequent years. Other - Mall M 7 0.01181 1 0.01074
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Section 2024 - 2029 Section 2024 - 2029
Buildin BC Buildin ESPM Buildin
Energy Star Portfolio Manager (ESPM) uricing 28- ,u', g 28- : L," ng
Code Emissions Emissions
Property Types 320.3.1 .. 320.3.1
{:19) ltem # Intensity Limit ltem # Factor
(tCO2e/sf) (tCO2e/sf)
Museum A-3 1| 0.01074 7 0.01181
Non-Refrigerated Warehouse S-1 10 0.00426 10 0.00426
Office B 2 0.00846 3 0.00758
Other - Education B 2 0.00846 2 0.00846
Other - Entertainment/Public Assembly A-3 1 0.01074 8 0.00987
Other - Lodging/Residential R-1 8 0.00987 3 0.00758
Other - Mall M 7 0.01181 1 0.01074
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PROBLEM

How do we teach aspiring architects
to design to current building
performance standards?
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OUR APPROACH

Teach performance simulation
workflows that are tied to specific
guantitative professional
benchmarks.

Combine architectural simulations as
a corequisite with comprehensive
design studio so that workflows are
immediately applied as inputs to an
iterative design process.
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OUR APPROACH

Teach performance simulation
workflows that are tied to specific

guantitative professional
benchmarks.
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A Member of the International Code Family

IBC

NYC

» LOCAL LAW
INTERNATIONAL LIVING 97
CODE" BUILDING

CHALLENGE INTERNATIONAL

ENERGY CONSERVATION CODE
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Performance included in the studio project
program. For this example:

Design a 45,000sf office building that meets:

1. Local building code

2. Living Building Challenge zero net water usage
3. LEED 4.1 Option 1 Daylighting (3 points)

4. NYC Local Law 97 compliance.
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E Composite 5im Model.3dm (39 MB) - Rhino 7 Educational - [Perspective™]
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File Edit View Curve Surface SubD  Seolid Mesh Dimension Transform Tools Analyze Render Panels Help
Command: _Undo ; YR ) e : it
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1 open surface added to selection. [T] CNEBy ¥ -
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o de @ bkt ke DR S L DA e e B s |
N o ey Layers
3 @
5 ® 00 ¢ = BH @ & @
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P e
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footprint
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lines

DRI LS 0K

Sl §hF e ERGS

ooo
ooo
woom

& &

major_roads
minor_roads
parks
paths
topography
water
> MASSING
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> DAYLIGHT
» ELECTRIC LIGHT
» THERMAL MODEL
> FACADE
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E Composite 5im Model.3dm (39 MB) - Rhino 7 Educational - [Perspective®] — o
File Edit View Curve Surface SubD  Seolid Mesh Dimension Transform Tools Analyze Render Panels Help

1 open mesh added to selection. el == - &
Command: C5ResultsPanel '{mJ -j- @ .‘O‘ Q @ ﬁ:Qu @ @ . m e s E P e ﬁ
C d: CSResultsPanel T oy iey ¥

e L BEoD OB LGP Er r e R %

Standard  CPlanes  Display  Viewport Layout  Drafting Select  Transform  Curve Drawing  CurveTools  Lines  Surface Tools  Solid Tools  SubD Tools  Mesh Tools  RenderTools  Drafting  NewinV7  PHTools - ClimateStudio

SEFPRFEFP P
 Perspective” [ Layers

v ® 0@ 4 m B @ & A
Duey DBAXavdTOLA@
@(E); Layer Co. D Col.. Ma..
D;J:T‘ Default v ]
> GRAPHICS 5 N
94_1' v SITE PAN= |
ﬂ:(‘a‘ buildings = |
buildSHADE PR |
g‘@‘ coastline PO .
l:‘!@; - contours ? o .
@&h% footprint P &
; fpl 0 &
':6 =2 lines ? o .
a 0. major_roads ¢ o .
‘___u minor_roads ? o .
ﬁ q‘i‘} parks o8 N
T D)P‘ paths 2 N
topography @ o .
g"; D"ﬁ water ]
9,1:; ﬂ L
gag ﬁ > Sitel 5 N
oog, O, v Site 2 2 N
[ﬁ‘/‘ Building PR |
Q} =] Roof ? 0 E!
Y <P, ¥ Shading VAN |
Shad2 VAN |
Shad3 VAN |
Shadd DA |
> Site 3 @ o
> INFRASTRUCTURE Y O I
> DAYLIGHT 5 N
> ELECTRIC LIGHT 5 N
» THERMAL MODEL S N
> FACADE N

Perspective  Top  Front  Right  =¢
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E Compaosite Sim Medel.2dm (39 MB) - Rhino 7 Educaticnal - [Perspective®] — a x
File Edit View Curve Surface SubD  Solid Mesh Dimension Transform  Tools  Analyze Render Panels  Help

Command: CSResultsPanel F oo - P~
Command: C5ResultsPanel {fﬂ} > @ _,Q TBE @ 'p‘Qu @ E . ool e E ey ﬁ
C d: C5ResultsPanel Y4 N ‘@ - VLN d
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Standard  CPlanes  Display  Viewport Layout Drafting Select  Transform  Curve Drawing  CurveTools  Lines  Surface Tools  Solid Tools  SubDTocls  Mesh Tools  RenderTools  Drafting  MNew inV?7  PHTeols ~ ClimateStudio

SEREPER T L

Layers
S ® 0@ s m B @ & @
f Radiation Map ‘ v ’ D Ih x o 4 ‘ YA D‘ h 0
Q NewYork-Kenneq & Site Analysis S Layer G| 2 Col...| Ma...
© Materials: 2on 2 B Point-in-time llluminance ? Default v |
€ Surfaces: Nonev| BY  Daylight Availability § ? GRAPHICS oM
R Import .cse file fr &  Annual Glare o v SITE - v m
[ Radiance Rendering buildings ¢ g .
[»] = _ [¢] buildSHADE 245 Nl
& Thermal Analysis coastline ? .
L4 © @ B  Radiation Map contours @ of .
Layer i View Analysis footprint ? o &
g;f;“" = fpl ? g &
buildings @ Concrete Exterior Wall |II"IE.5 v M
buildSHADE . major_roads 2 N
contours minor_roads 0 B
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major_roads paths 2 A
minor_roads topography 2 N
parks water ? g .
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Building @ Concrete Exterior Wall Roof ? E!
¥ Shading ? 5 N
Shad2 5 A
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Shad4 5 A
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> FACADE U= |
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E Composite Sim Model.2dm (39 ME) - Rhinc 7 Educaticnal - [Perspective®] — a x
File Edit View Curve Surface 5SubD  Solid Mesh Dimension Transform  Tools  Analyze Render Panels Help

Command: C5ResultsPanel ) s - =]
Command: CSResultsPanel {ﬂu “+ @ .‘Q 2 @ ‘p‘Qu @ E . & el e G ey n
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File Edit View Curve Surface SubD  Solid Mesh Dimension Transform Tools Analyze Render Panels Help
Command: C5ResultsPanel
Command: C5ResultsPanel
Command: C5ResultsPanel
Command:
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E Compaosite Sim Medel.2dm (39 MEB) - Rhino 7 Educaticnal - [Perspective™]
File Edit SubD  Solid Mesh Dimension

Command: CSResultsPanel
Command: CSResultsPanel
Command: CSResultsPanel

View Curve Surface Transform  Tools  Analyze Render Panels Help
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OUR APPROACH

Combine architectural simulations as
a corequisite with comprehensive
design studio so that workflows are
immediately applied as inputs to an
iterative design process.
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CO-REQUISITE SYLLABUS DRAFT FOR ARCH 401 AND 413
st ARCH 401 ARCH 413
Day of
Week |Class| Content Class Lecture and Modeling Assign. Description Benchmark Video Resource
oy ) > R . o
oG 1 intro site visit 1 In?ru. Why 5_|mu|ﬂte._, be.nchma.rklng,.bmlt.llng SCIEnce review, Ex.1 Design a simple detached house that can be reconfigured as an apartment o link
climate studio overview; specific Rhino tips
2 precedent : N - o o
913 2 Basics of daylighting; daylighting benchmarking; glazing intro; Ex2 Lighting 1: lterate daylighting in the house and apartment LEED 4.1 link
. Model: Ex2
3 program/site
4 lightlenergy ) . - ) ) .
9/20 3 Light vs. heat: sample modeing ilustrating this dynamic; Ex3 Lighting 2: lterate daylighting in a Medium Office Building LEED 4.1 link
c Model: Ex.3
=] enery/water/solar
Q27 review with study models 4 C!|mﬂte ;un.'lmﬂ!'y da.ta I'&\.TIE\'-'. M.E'd&l' creatujg a guntext site; Ex.4 Site: Daylighting studies on studio study models set on project context site LEED 4.1 link
7 Dizcusszien: using simulations to inform studio projects
8 - -
1044 structure/materials 5 'E”;rﬂ to Grasshopper and custom parametric simulation; Model Ex.5 Systems 1. Simulate and iterate parametric facade options in Grasshopper _ link
9 -
10 ’ ’ - .
10411 circulation/egress. [ Geumefry of ss.rstems and circulation (HYAC, water, and Ex. & Systems 2. GH egress tool, Simulating water collection and usage Living Buiding link
1 egress); Model Ex.§ Challenge
12 e P e .
10118 project development 7 Eff‘;c lighting and conirols basics; iniro to skylghts; Hodek Ex.T Lighting 3: Simulate skylights, electric lighting, and controls LEED 4.1 link
13 :
14 mid-review: program/structure/material
10025 g Review of IEQ and human comfort; Model Ex.8 Ex.8 Thermal 1: terate simple box with a single window: orientation, glazing, shading o link
15 systems and energy
16 ASHREA 80.1;
111 project developement ] Review of envelope basics; Model Ex.9 Ex.8 Thermal 2: terate house/apartment through envelope and zoning variations. Passive House; Local link
17 Law 97
18 envelope and energy - facade and detailing ASHREA 80.1;
1148 10 Hi-performance design (thermal bridging, etc.); Model Ex.10 Ex.10 Thermal 3: terate larger building thorugh envelope and zoning variations. Passive House, Local link
19 project development Law 97
20 review: passivelactive energy: models - . I ASHREA 80.1;
1115 11 Review of renex-:'ables..lntru to natural ventiation; Local Law Ex. 11 Thermal 4: Simulate natural ventilation and PV, Benchmark runs to Local Law 97 Passive House; Local link
. . 97 crash course; Model: Ex.11
21 project development and detailing Law 87
22 open space detailing
1122 THANKSGIVING
23 THANSKGNING
24 synthesis
11429 12 Review of mechanical systems: Medel Ex.12 Ex.12 Systems 3: Simulate mechanical systems for comparison; choose one and size Local Law 97
25 comp: physical and digital energy model
25 final redline pin up : .
126 12 Summary: why simulate; studio project work day Ex.13 Integration: Review and integrate simulations to date; check-in with studic projects Cumprel:l‘}zn::; Studio
27 production g
28 final review - MA . ) - . . ) .
12112 14 Final presentations Ex. 13 Inte-gration; Present 5|mu|at|_un rtr?ratlur_ls from studio project. Focus; What changes Al
. R were made based on iterative simulation process?
e} final review - OW
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SIMS: SITE ANALYSIS

Change from visual, rule of thumb to
guantitative analysis.

March 29, 2024 Building Enclosure Science and Technology 29
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Input Geometry System design

4

< 43875

1 collection geometry from model

2 shading geometry from model

3 building usable square footage

4 panel efficiency

5 actual % of collection area that is PV
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COOLING
jun/sept
24 hours

HEATING
jun/sept
24 hours

CENTRAL PARK LA GUARDIA KENNEDY
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COOLING
jun/sept
8 hours
HEATING
oct/may
8 hours

LA GUARDIA KENNEDY

CENTRAL PARK

42
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STORM WATER DRAINAGE
§ e ! RAINWATER COLLECTED FROM
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- '\ N | THROUGH CROSS VENTILATION
HOT AIR IN THE GYM RISES AND HOT AIR A
ESCAPES THE BUILDING THROUGH - '
VENTS IN THE GLAZING = 1
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i
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1
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INTERNATIONAL
BUILDING
CODE"

IBC

= Menu

CODES®

DIGITAL ‘

h across 2021 International Building Co

Q | B Sign In “no

All Codes » I-Codes

Legend Information

NOTES INSIGHTS

CHAPTER 10 MEANS OF EGRESS

SECTION 1001 ADMINISTRATION

[F] SECTION 1002 MAINTENANCE AND
PLANS

SECTION 1003 GENERAL MEANS OF
EGRESS

SECTION 1004 OCCUPANT LOAD

SECTION 1005 MEANS OF EGRESS SIZING

1005.1 General

1005.2 Minimum width based on component.

1005.3 Required capacity based on occupant
load

10054 Continuity

1005.5 Distribution of minimum width and
required capacity

1005.6 Egress convergence

1005.7 Encroachment.

SECTION 1006 NUMBER OF EXITS AND EXIT
ACCESS DOORWAYS

SECTION 1005
MEANS OF EGRESS SIZING

1005.1 General.

All portions of the means of egress system shall be sized in accordance with
this section

Exception: Aisles and aisle accessways in rooms or spaces used for
assembly purposes complying with Section 1030

1005.2 Minimum width based on component.

The minimum width, in inches (mm), of any means of egress componenis shall

be not less than that specified for such component, elsewhere in this code.

1005.3 Required capacity based on occupant load.

The required capacity, in inches (mm), of the means of egrass for any room,
area, space or story shall be not less than that determined in accordance with
Sections 1005.3.1 and 1005.3.2.

1005.3.1 Stairways.

The capacity, in inches, of means of egress stainways shall be calculated b
multiplying the occupant load served by such stainvays by a means of egreg
capacity factor of 0.3 inch (7.6 mm) per occupant. Where stainvays serve mo
than one story, only the occupant load of each story considered individualy
shall be used in calculating the required capacity of the stairways servgh

FEEDBACK

story.

LIVE CHAT

Exceptions:

1. For other than Group H and |-2 occupancies, the capacity, in
inches, of means of egress sfainvays shall be calculated by

March 29, 2024

LIVING
BUILDING
CHALLENGE

WAT E R The intent of this Imperative is for project water use and release
to work in harmony with the natural water flows of the site and its
surroundings.

IMPERATIVE All projects must supply one hundred percent of the project’s water

06

:.}‘ SCALE JUMPING PERMITTED

needs through captured precipitation or other natural closed-loop
water systems, and/or through recyeling used project water, and

all water must be purified as needed without the use of chemicals

No potable water may be used for non-potable uses. If captured
precipitation is not adequate to supply the needs of the project after all
possible efficiency measures are applied, connection to the municipal
water system is allowed.

- All projects must address all grey and black water through on-site

treatment and management through reuse, a closed-loop system, or

N ET pOS I T I V E infiltration. Projects that are not able to treat and manage on-site may

use handprinting within the watershed

W1 \T E R Scale jumping strategies are allowed with some limitations. For

example, connecting to a community or municipal facility is allowed.
Connection is also allowed where regulations prohibit onsite
treatement = or if the municipal system provides greater environmental
benefit than onsite treatment. For all scale jumping, pump energy must
be accounted for through renewable energy sources

All projects must incorporate a resilience strategy to provide drinking
water for at least a week for all regular building occupants through
water storage onsite.

Affordable housing projects may use handprinting within the
watershed in lieu of onsite collection or treatment systems to meet the
project’s water needs.

5 Refer to the va.0 W
a3 exceptions base.

Building Enclosure Science and Technology
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“ipuTe ]

BUILDING

*  STAIRCORE MODELER *

* OUTPUTS *

DESIGNED CORE
DIMENSIONS

Height

Floor to Floor Distance
156

x [ Core Height (in}

F_—

M_ 15000] p—

Sprinkber v ;

STAIR CORE

IKIPU 's

468

Cluster

Cora Width {in)

Mumber of Cores

[ 2
RHINO

GEOMETRY

.
r n

r
"k
Lo
|. q v
q:
-
* approximates the volume of a single u-shaped (switchback) stair core specified by IBC *

= DN IGITAL S aarct
=Menu  smaMl cones -8
(1)

All Codes » [|-Codes

Legend Information

NOTES INSIGHTS

v CHAPTER 10 MEANS OF EGRESS

»  SECTION 1001 ADMINISTRATION

[F] SECTION 1002 MAINTENANCE AND
PLANS

SECTION 1003 GENERAL MEANS OF
EGRESS

»  SECTION 1004 OCCUPANT LOAD

v SECTION 1005 MEANS OF EGRESS SIZING

1005.1 General.

1005.2 Minimum width based on component.

IBC

INTERNATIONAL
BUILDING
CODE’

ACCESS DOORWAYS

SECTION 1005
MEANS OF EGRESS SIZING

1005.1 General.

All portions of the means of egress system shall be sized in accordance with
this section.

Exception: Aisles and aisle accessways In rooms or spaces used for
assembly purposes complying with Section 1030.

1005.2 Minimum width based on component.

The minimum width, in inches (mm), of any means of egress components shall

be not less than that specified for such component, elsewhere in this code.

1005.3 Required capacity based on occupant load.

The required capacity, in inches (mm), of the means of egress for any room,

area, space or story shall be not less than that determined in accordance with
Sections 1005.3.1 and 1005.3.2.

1005.3.1 Stairways.

The capacity, in inches, of means of egress stainvays shall be calculated b
multiplying the occupant load served by such sfainvays by a means of egres
capacity factor of 0.3 inch (7.6 mm) per occupant. Where stainvays serve mo
than one story, only the occupant load of each story considered individual
shall be used in calculating the required capacity of the stairwvays serv&h
story.

FEEDBACK

LIVE CHAT

Exceptions:

1. For other than Group H and |-2 occupancies, the capacity, in
inches, of means of egress sfairways shall be calculated by

March 29, 2024
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*  STAIRCORE MODELER *

. m‘guxs . * OUTPUTS *

= Menu

AN

DIGITAL
CODES®

ch across 2021 International Building Code ( Q, ‘

B s P

All Codes » [|-Codes

»

Legend Information

NOTES

* CHAPTER 10 MEANS OF EGRESS

1001 ADMINISTRATION

INSIGHTS

[F] SECTION 1002 MAINTENANCE AND
PLANS

Premium Code Insights : Premium Answers

TABLE 1004.5
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

FUNCTION OF SPACE OCCUPANTLOAD
FACTOR?®
Accessory storage areas, mechanical equipment room 300 gross
| Agricultural building 300 gross

-

SECTION 1011 STAIRWAYS

> 1005.3.1 Stairways.

BUILDING DESIGNED CORE
DIMENSIONS
Height

Floor to Floor Distance LB Egm/) . —

7 I 1 Single

[istiomn| [15000] p— & [ . Sialrwa Width

Occupan i cor = [} ~q & (I Core Width (in)

[ Office v 100 ’ —( B ! 133

Sipgle /—-
sprinkier W —
STAIR CORE

INPUTS

Exterior \pall thickness

Landing

If (xm"Sprinkler™, 48,78) |R

1011.1 General

1011.2 Width and capacity

1011.3 Headroom.

1011.4 Walkline.

1011.5 Stair treads and risers.

1011.6 Stairway landings.

The capacity, in inches, of means of egress sfairnways shall be calculated by
multiplying the occupant load served by such stairways by a means of egress
capacity factor of 0 3 inch (7 6 mm) per occupant. Where stairnwvays serve more
than one story, only the occupant load of each story considered individually shall
be used in calculating the required capacity of the stairnvays serving that story.

Exceptions:

1. For other than Group H and I-2 occupancies, the capacity, in inches,
of means of egress stairways shall be calculated by multiplying the
occupant foad served by such stairways by a means of egress
capacity factor of 0.2 inch (5.1 mm) per occupant in buildings

. - - . ) )

s

* approximates the volume of a single u-shaped (switchback) stair core specified by IBC

b Q¥
Stair wall thickness
; H Core walls
Stair Ris >
Stair Ru

—p

1011.5 Stair treads and risers.

1011.6 Stairway landings

1011.7 Stairway construction.

1011.8 Vertical rise.

1011.9 Curved stairways

1011.10 Spiral stairways

1011.11 Handrails.

1011.5.2 Riser height and tread depth.

Stair riser heights shall be 7 inches (178 mm) maximum and 4 inches (102 mm)
minimum. The riser height shall be measured vertically between the nosings of
adjacent treads or between the stainvay landing and the adjacent tread.
Rectangular tread depths shall be 11 inches (279 mm) minimum measured
horizontally between the vertical planes of the foremost projection of adjacent
treads and at a right angle to the tread's nosing. Winder treads shall have a
minimum tread depth of 11 inches (278 mm) between the vertical planes of the
foremost projection of adjacent treads at the intersections with the walkline and a
minimum tread depth of 10 inches (254 mm) within the clear width of the stair.

Exceptions:

March 29, 2024
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*  STAIRCORE MODELER *

“ INPUTS * * OUTPUTS *

BUILDING DESIGNED CORE
: DIMENSIONS
Height
"H» e
Floor to Floor Distance il < 468
I Single
- Floor are: Stairway
M_ﬁuuul Pt
o g - Care Width (i)
[ Office "b_J 4 P 133
Sprinkl v
STAIR CORE
INPUTS
Exterior \Fallthlcknass d «
i D q v

GEOMETRY

baka this!!

5

|
{

*

approximates the volume of a single u-shaped (switchback) stair core specified by IBC

P .Y \_
M= = y

( Stair Cort]
= 4
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Cistern volume
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Total Used

March 29, 2024

I
"h
é { SCALE JUMPING PERMITTED
i
1

LIVING
BUILDING
CHALLENGE

The intent of this Imperative is for project water use and release
te work in harmony with the natural water flows of the site and its
surrcundings.

WATER

All projects must supply one hundred percent of the project's water
needs through captured precipitation or other natural closed-loop
water systems, and/or through recycling used project water, and

all water must be purified as needed without the use of chemicals.

Mo potable water may be used for non-potable uses. If captured
precipitation is not adequate to supply the needs of the project after all
possible efficiency measures are applied, connection to the municipal
water system is allowed.

IMPERATIVE

06

NET POSITIVE
WATER

All projects must address all grey and black water through cn-site
treatment and management through reuse, a closed-loop system, or
infiltration. Projects that are not able to treat and manage on-site may
use handprinting within the watershed.

Scale jumping strategies are allowed with some limitations. For
example, connecting to a community or municipal facility is allowed.
Connection is also allowed where regulations prohibit onsite
treatement,'® or if the municipal systern provides greater environmental
benefit than onsite treatment. For all scale jumping, pump energy must
be accounted for through renewable energy sources.

‘ All projects must incorporate a resilience strategy to provide drinking
water for at least a week for all regular building eccupants through
water storage onsite.

Affordable housing projects may use handprinting within the
watershed in lieu of onsite collection or treatment systems te meet the
project’s water needs.

15 Refer to the vd.0 Water Petal Handbook for clarifications and exceptions, such
as exceptions based on local health regulations.
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113

22

90

324

234

0.28

Warehouse
Mercantile
Education
Office
Assembly

Ledging
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SIMS: DAYLIGHTING

Change from the knee-jerk all glass
facade (typical for architecture
students) to a nuanced daylighting
for health, energy efficiency and
comfort.
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Option 1. Simulation: Spatial Daylight Autonomy and Annual Sunlight Exposure (1-3 points, 1-2

points Healthcare)

Perform annual computer simulations for spatial daylight autonomy zoo/s0% (sDAzo0/s0%), and annual
sunlight exposureiooo zso (A SEnoo,=0) as defined in IES LM-83-12 for each regularly occupied space.
Healthcare projects must use each regularly occupied space located in the perimeter area determined

under EQ Credit Quality Views. Additionally, calculate the average sDAzoossows value for the total

regularly occupied floor area.

For any regularly occupied spaces with ASEwpoozso greater than 10%, identify how the space is designed

to addresz glare.

Points are awarded according to Table 1.

Table 1. Points for Option 1

MNew Construction, Healthcare

Core and Sheill,

Schools, Retail, Data

Centers,

Warehouses and

Distribution Centers,

Hospitality
The average sDAzpgsosvalue for the regularly occupied 1 point 1 point
floor area is at least 40%
The average sDAzpnssoxvalue for the regularly occupied 2 points 2 points
floor area is at least 55%
The average sDAzpo/soxvalue for the regularly occupied 3 points Exemplary
floor area is at least 75% performance

248

March 29, 2024

LS. Green Building Council

Spatial Daylight Autonomy

(sDA) = enough daylight?

regularly occupied spaces
300lux for 50% of time
75% of spaces (average)

Annual Sunlight Exposure

(aSE) = too much?

regularly occupied spaces
1,000lux for 250 hours/yr in 10% of space
each space (not average)

Annual Disturbing Glare

(sDG) = how about comfort?

not specifically covered by LEED

math tweaked by human comfort experiments
once light inside, how do humans perceive it
amount of light on work surface
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G S Workflows

Daylight Availability

ih CSResults

Layers
®oQ s W & 0
DbhXavd4dVOre

Assigned

office
F

Assigned office

Assigned
office

Hot desk

PO 30 s ® w300
sy D3m0 =-300

Open office Open office Open office

March 29, 2024

| ieeDva1 option 1 | v | | Layer Cu Ju  Col.
. Default 7 [ |
QO New.York-Kennedy.Intl.AP,NY USA > GRAPHICS 2 MW
£ Materials: 6 on 7 layers S STE A |
2 Blinds: None visible » MASSING 5 B
[[] Areas: None visible » INFRASTRUCTURE N |
¥ Tubular devices: None visible ~ DAYLIGHT ¥
R import .cse file from Revit Y Envelope o m
* Baczeline @ o .
IE - E‘ Glazing Exterior 20 @
o © =] ] O Mullions 28 N
Opaque added 2 N
I[_)::L“ Material [ Sp|it glazing {I) d" .
Daylight LT |
v Sl::rks View P N
minor_roads ¥ Interior 25 B
buildings @ Concrete Bxterior Wall Ceiling - M
major_roads Care 2 B
water Floor 5 N
contours Glazing Interior ? o
coastline Grid - Core A
topography @ Dirty Asphalt Grids ? 5 O
:;::s Partitions ? & A
DAYLIGHT Plan g N
v Tntexion Other floors 0 A
Plan ~ Roof A |
Core ) Beige Painted wall Salid 0 B
Partitions ) Beige Painted wall Wire 5 N
Glazing Interior & Cear » Rotate 30 N |
v EnBv:Ic:;e ™ Shading 5 N

+ Baseling
Mullions @ Aluminium Brown Window Mullion I Shad1EqgE g g =

Glazing Exteric & Solarban 90 (2) - Clear (Argon)

FoTr— Shad1EggW T N
Shad 1EW 5 N
Shad1NS ¢ n
> 12 0 A
> I3 0 N
> It4 VNS |
VoI5 - N
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3* 96.9 %

credits sDW300,5m

31.0 %

ASE, 000, 250

3067
awvg hux

3* 100.0 %

credits AN ERRE.

35.2 % 327
ASE 000,250 avg lux

BASELINE

March 29, 2024

ROTATED 30°
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ENOUGH?

cradits

3* ’ 96.9 %

=DAspossom

* ASE > 10% in one or more spaces. Glare control strategy must be explained.

average of all

frequently occupied spaces

March 29, 2024

31.0%

ASE1000,250

30687

avg lux

blinds open

TOO MUCH?

96.9 %

sDAznn e

310% 3067
ASEqgon 250 avg lux

* ASE = 10% in one or more spaces. Glare control strategy must be explained.

NW

SE
Sw

Wmeet

Description Tags Sqft Spacingfft] =DA

QAAQGQAQQQQQ

1078 2.0
15 20
1080 2.0
1175 2.0
1164 2.0
1092 2.0
1165 2.0
1158 2.0
1101 2.0
15 20

100.00 %
6333 %
100.00 %
100.00 %
100.00 %
100.00 %
100.00 %
100.00 3
100.00 %
100.00 %

6.88 % 1431
0.00 % 367

0.00 % 1533
0.34 % 1330
EZE AR ETR Y I
59.47 %5947 % 4791
6259 %6259 % 4833
TIB2UYTI82% 6356
51.74%Q51.74% 3787
0.00 % 560

each space calculated individually

N

Zz Z2 2 Z 2 2 2 £Z2 Z

blinds opan

ASEblinds Avg.Lux Blinds DynamicGlass

=z Z2 2 Z 2 =2 =2 2 =2 =

COMFORT?

96.9 %

£DAzpn /a0

31.0% 3067 -
ASE1p00,250 avg lux blinds open

* ASE = 10% in one or more spaces, Glare control strategy must be explained.

Qutside

1

Inside

Clear

U-Value[BTU/(ft%F-h)] = 1.024

SHGC = 0.818

TVIS = 0.877

Emsoalea Enargy[kCaIfftz] = 51983.805

Embodied Carbon[lbCO2/ft%] = 2.703 H_

Layers: (Qutside - Inside)

1 - Clear Float Glass Clear 0.228 [in]
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3* 96.9 %
credits sDAzp0 0

31.0%
AZE 000250

309%

ASEIIOEEEI

* 904 %
credits sDAzp0rsow

Single Tvis .87

March 29, 2024

309%
ASE o0 250

Triple Tvis .71

31‘
credits

31.'
credits

Double Tvis .50

30.1%

ASE o00,250

301 %
ASE 500 250

3*
credits

748 %

£DAspnor

124 %
ASE 00250

Shading Tvis .50
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LEED 4.1
DAYLIGHTING
COMPLIANT

March 29, 2024

3 T48%
oredits sDAzp0 oo

124 %

ASEq 000,250

almost 3,000 lux

> 784 WHAT ABOUT

= — COMFORT?

areas of
intolerable glare

3 T48%
cradits DAz /50w

124 %
ASE 1000250

Shading Tvis .50

.1
5D (% views with Disturbing Glare >5% of time)

% Disturbing 5

Building Enclosure Science and Technology 61



| 1

4’ southern overhang

add 4’ internal light shelf

Perceptible Glare

Ev = 6,095 lux Bv=2533 lux

DGP =036
%7
XX
W |
/T AN
VV NN
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2‘_ 588 % 133 % 794 [ 1 l 420% 37% 419 2_ 589 % 37% 530 :.3.;“; sgf-g %“ nsilo 96 70:.’(
Tvis .50 Shading 4’ horiz S&W Tubular skylights Tvis .55/.74 (split glazing)
50% opaque envelope Internal light shelf in conference rooms Skylights in E&W offices
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455 % 4852 2* 70.2 % 10.9%
ASE 000,250 avg hux credits D Az00 /50 ASE1000,250

3* 829 % 40 % 704
credits sDA3p0 /s, ASE; 500 250 avg lux

3"_ 100.0 3% 698
Tvis .87 Tvis .50 Tvis .74/.55 (split glazing)

March 29, 2024

shading 8’ vert S; eqg W
interior S&E light shelf

50% opaque envelope
shading 4’ S&W; tubular skylights
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SIMS: ELECTRIC LIGHTING

Change from lighting design being
ignored to task-based illumination
design studies. Outputs also feed the
energy analysis simulation.
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work plane illuminance target lux design Iighting Iayout and
fixtures to deliver target lux

Mechanical / Electrical 2050 FC 200-500 lux
Room . . . . .
information informs lighting
Office - Open J0-50 FC 300-500 lux power density in energy use
Office - Private / Closed 3050 FC 300-500 lux an alysis

Horizantal Section: 0.0° Vertical Section: 0.0° Harizontal Section: 0.0° Vertical Section: 0.0° Horizontal Section: 0.0° Vertical Section: 0.0°

circular downlight; 67, 85W, 5788 Im circular downlight; 4”7, 11W, 965 Im A19 bulb; 9W, 860 Im
2,849 lux (mean) 485 lux (mean) 245 lux (mean)
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SIMS: ENERGY USE

Change from an R-value chart to a
full system based project site EUI
and carbon footprint analysis.
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SIMS: ENERGY BALANCE

Change from no consideration to a
guantified analysis of energy and
carbon footprint in the context of
NYC Local Law 97 compliance.
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e

NYC
LOCAL LAW
97

Section 2024 - 2029 Section 2024 - 2029
Buildin BC Buildin ESPM Buildin
Energy Star Portfolio Manager (ESPM) uricing 28- ,""_ g 28- ) ":" ng
Code Emissions Emissions
Property Types 320.3.1 . - 320.3.1
{:]9) ltem # Intensity Limit ltemn # Factor
(tCO2e/sf) (tCO2e/sf)
Museum A-3 1 0.01074 7 0.01181
Non-Refrigerated Warehouse S-1 10 0.00426 10 0.00426
Office B 2 0.00846 3 0.00758
Other - Education B 2 0.00846 2 0.00846
Other - Entertainment/Public Assembly A-3 1 0.01074 8 0.00987
Other - Lodging/Residential R-1 8 0.00987 3 0.00758
Other - Mall M 7 0.01181 1 0.01074
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NYC LL97

CONVERSION

. 2024 — 2029 - 2024 — 2029 Building C02e Limits (IbCO2/sf/a)
T Section P Section g
Energy Star Portfolio Manager (ESPM) Bcine 28- 35 B_ulldlng ESPM. Bl_nldmg Code 2024 2020 2050
Property Types Code 320.3.1 Emissions 3. Emissions 35-49
((:19] ltem #  Imtensity Limit Factor Occup [tCO,e/sf IbCO,/sf tCO.e/sf |bCO,/sf tCOe/sf 1bCO,/sf
(tCO2e/sf) (tCO2e/sf)

A 0.01074 23.68 0.0042 9.26 0.0014 3.09

MuPSO i) 1 0-01072 7 Q-0115F B__» [0.00846 18.65 0.00453  |9.99 0.0014 3.09

Non-Refrigerated Warehouse s-1 10 0.00426 10 __0.00426——" E 0.00758 /'16.71 0.00344 7.58 0.0014 3.09

Office 2 2 0.00846 0.00758 | 0.0196, 25.09 0.00598 13.18 TBD 0.0014 3.09

Other - Education B 2 0.00846 2 0.00846 F 0574 12.65 0.00167 3.68 0.0014 3.09

Other - Entertainment/Public Assembly A-3 1 0.01074 8 0.00987 M / 0.01181 26.04 0.00403 8.88 0.0014 3.09

Other - Lodging/Residential R-1 8 0.00987 3 0.00758 /Rf 0.00675 14.88 0.00407 8.97 0.0014 3.09

Other - Mall M 7 0.01181 1 0.01074/, S/U 0.00426 9.39 0.0011 2.43 0.0014 3.09

LLB}‘;OM'PLIANCE WORKSHEET
Design SiteEUI Operational Carbon Emissions
Allowed Operation Carbon (IbCO,/sf) - Compliance
Sim # Buil a LL97 Usage PV Total From Loads Coeff Total CO,
Run Description e . 3
Occup | 2024 2029 2035 | 2050 A ) applies | (kwh/m?) | kwh |(kBTU/sf)|(kBTU/S)| (kBTU/SH) | (ke/m’) | (Ib/sf) [COL/KBTU| (Ib/sf) | 2024| 2029| 2035| 205
¥ B 18.65 9.99 TBD 3.09 1960 baseline / 43,875 YES 840 3,428,372 267 267 520 106 0.40 106.42 § NO NO TED | NO
z B 18.65 9.99 TBD 3.09 [|90.1locads / 43,875 YES 430 1,755,000 136 136 247 51 0.37 50.55 NO NO TED | NO
za B 18.65 9.99 TBD 3.09 ||50.1 cgaaﬁoning 43,875 YES 350 1,428,488 111 111 200 41 0.37 40.93 NO NO TED | NO
zb B 18.65 9.99 TBD 3.09 7T envelope 43,875 YES 231 942,802 73 73 134 27 0.37 27.42 NO NO TED | NO
Fiv B 18.65 9.99 TBD W 90.1 infiltration 43,875 YES 123 502,012 39 39 73 15 0.38 14.94 YES NO TED | NO
zd B 18.65 9.99 TBD//B.OS 90.1 glazing 43,875 YES 108 440,791 34 34 65 13 0.39 13.30 YES NO TED | NO
e B 18.65 9.99 /ﬁ 3.09 natural ventilation 43,875 YES 101 412,221 32 32 61 12 0.39 12.48 YES NO TED | NO
zf B 18.65 ‘3.‘y TBD 3.09 HWHP PH envelope 43,875 YES 84 342,837 27 27 51 10 0.39 10.44 YES NO TED | NO
zf B 18.65 ‘ﬁﬁ TBD 3.09 add PV 43,875 YES 84 342,837 27 18 9 51 10 0.39 3.39 YES YES | TBD | NO
zf B 18.65 9.99 TBD 3.09 improve PV 43,875 YES 84 342,837 27 20 7 51 10 0.39 2.61 YES YES | TBD | YES
.4 /'
et \
T DN LEGAL?
/ —— \ — it
84 51 39 70%0 284 TOTAL SITE EUI (KBtuystla)
sEcTION 304
e o Site EUI Op. Carbon  Energy Cost  Saved Baseline EUI 2 0

CLIMATE STUDIO ENERGY USE

PV ANALYSIS
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LLS7 COMPLIANCE WORKSHEET
Design SiteEUI Operational Carbon Emissions
Allowed Operation Carbon (IbCO,/sf) - Compliance
Sim 4 Build area LL97 Usage PV Total From Loads Coeff Total CO,
Run Description i T
Occup | 2024 2029 2035 | 2050 (sf) applies | (kwh/m?) | kwh |(kBTU/sf)|(kBTU/sf)| (kBTU/sF) | (ke/m’) | (Ib/sf) |COL/KBTU| (Ib/sf) | 2024| 2029 2035 2050
Y B 18.65 9.99 TED 3.09 ||1960 baseline 43,875 YES 840 3,428,372 267 267 320 106 0.40 106.42 | NO NO TBD [ NO
z B 18.65 9.99 TED 3.09 |]|90.1loads 43,875 YES 430 1,755,000 136 136 247 31 0.37 50.55 NO NO TBD [ NO
zZa B 18.65 9.99 TED 3.09 ||90.1 conditioning 43,875 YES 330 1,428,488 111 111 200 41 0.37 40.93 NO NO TBD [ NO
zb B 18.65 9.99 TED 3.09 ||90.1envelope 43,875 YES 231 942,802 73 73 134 27 0.37 27.42 NO NO TBD [ NO
Ic B 18.65 9.99 TED 3.09 ||90.1infiltration 43,875 YES 123 302,012 39 39 73 15 0.38 14.94 | YES NO TBD [ NO
zd B 18.65 9.99 TED 3.09 ||90.1glazing 43,875 YES 108 440,791 34 34 65 13 0.39 13.30 | YES NO TBD [ NO
e B 18.65 9.99 TBD 3.09 natural ventilation 43 875 YES 101 412,271 32 32 61 12 0.35 12.48 YES NO TED | NO
zf B 18.65 9.99 TED 3.09 | |HWHP PH envelope 43,875 YES 84 342,837 27 27 51 10 0.39 10.44 | YES NO TBD [ NO
zf B 18.65 9.99 TBD 3.09 add PV 43 875 YES 84 342 837 27 18 9 51 10 0.35 3.39 YES YES | TED | NO
zf B 18.65 9.99 TED 3.09 ||improve PV 43,875 YES 84 342,837 27 20 7 51 10 0.39 2.61 YES | YES | TBD | YES
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RESULTS: STUDENT WORK

We ran the course for the first time
last Fall semester as a co-requisite
with the 4t comprehensive studio.
This pairing is now required for all
undergrad and grad professional
architecture degree students.
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BED-STUY COMMUNITY CENTER

RENDERING: STREET VIEW
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DEKALB AVEMUE

[T

T
E50FT

KDSCIUSZKO POOL

KOSCIUSZKO STREET

BED-STUY COMMUNITY CENTER

PLANS

LEGEND:.

¢ LEVEL 1
. CIRCULATIONEGRESS

3,300FT2

GYMMASIUNM

7 EIOFT?
PERFORMANCE STAGE
1,700F T2

SPECTATOR SEATING

1 100FT

TABLE STORAGE

HIOFT?
LOCKER ROCM([S]

¢ 1,000FT2 EACH

CKET OFFICE

FIRST AID OFFICE

| EDOFT?

© JANTORSTORAGE CL.
| a00FT

COMMUNITY CAFE

| 1,200FT

ENTRY VESTIBULE
SO0FT?

ENTRY LOBBY
BOOFT?

COMBUNITY KITCHEN
BI0FT?

RECEIVING/STORAGE
A00FT? TOTAL

PUBLIC RESTROOM|S]
250FT? EACH

COMMUNITY GARDEMN

| B400FTE

OUTODOR MECHAMICAL
BOOFT?

¢ DUTDOOR RESTRODM(S)
| 120FT2 EACH !

SCALE: ;

s s S

1] 20 40
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BED-STUY COMMUNITY CENTER
SECTIONS
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BED-STUY COMMUNITY CENTER
RENDERED ELEVATIONS
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BED-STUY COMMUNITY CENTER
PHYSICAL MODEL
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BED-STUY COMMUNITY CENTER
PHYSICAL MODEL: SECTION

o0
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BED-STUY COMMUNITY CENTER | BROOKLYN, NY | SABRINA INNAMORATO

SCALE: 1/8" = 1-0"

COMPREHENSIVE SECTION (SUMMER) ==—3,

COOLING: CONDENSING UNITS LOCATED IN GARDEN

STEPPED SUUTH FACADE BASEMENT: MECHANICAL/BUILER ROUOM 1 ZUNE1 | | ZONE2 | | ZONE 3| | ZUNE4 | RAINWAIER COLLECTION CISTERN LOCATED IN GARDEN
CREATES LARGE OVERHANGS: i v P P 1
SHADE FOR SUMMER SUN
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LARGE CLERESTORIES OPERABLE CLERESTORY
EXTENSIVE GREEN ROOF AMBIENT NORTH LIGHT IN WINDOW + OVERHEAD DOORS ON
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BED-STUY COMMUNITY CENTER | BROOKLYN, NY | SABRINA INNAMORATO

COMPREHENSIVE SECTION [EQUINOX) S,

COMPOSITE SLAB O/ CLT PANELS

MECHANICAL: RADIANT HEATING COOLING: CONDENSING UNITS LOCATED IN GARDEN
TUBES EMBEDDED IN CONCRETE
SIEPPED SUUTH FACADE BASEMENT: MECHANICAL/BUILER ROUM PZUNET 1 ZUNEZ2 ) 1 ZUNE 3| | ZUNE 4 | RAINWATER COLLECTION CISTERN LUCATED IN GARDEN
CREATES LARGE OVERHANGS: : i ¥ :
SHADE FOR SUMMER SUN
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LARGE CLERESTORIES: OPERABLE CLERESTORY
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[ROQF ASSEMBLY ] R VALUE /INCH | U VALUE [ THICKNESS | R VALUE
EXTERIOR AIR SURFACE 7 588 1.00 017
00 1.00 1.00
'WATERPROOFING MEMBRANE 5 53.33 0125 2
RIGID INSULATION BOARD 00 005 5.50
\VAPOR BARRIER MEMBRANE 000 0.00 0125 0
CCONRETE COMPOSITE LAYER 0125 4.00 2.00 5
5-PLY CLT PANEL 1.00 0.10 10.00 1
INTERIOR AIR SURFACE 061 164 1.00 0.
!
ELZED TTH NETAL FASTENERS
\WALL ASSEMBLY R VALUE /INCH | U VALUE | THICKNESS | R VALUE |
EXTERIOR AIR SURFACE 17 5.88 1.00
WATER PROOFING MEMBRANE 15 53.33 0125
RIGID INSULATION 00 0.05 550 0
VAPOR BARRIER MEMBRANE 00 0.00 0125
S-PLY CLT PANEL 1.00 0.10 10.00 1
INTERIOR AIR SURFACE 068 147 1.00 0.68
&

CURTAIN WALL ASSEMBLY | R VALUE /INCH | U VALUE [ THICKNESS | R VALUE |
EXTERIOR AIR SURFACE 7 588 1.00 017

'DOUBLE INSULATING GLASS 1 1.00 1.00 161
INTERIOR AIR SURFACE )68 147 1.00 068

(CLT AND CONCRETE COMPOSITE FLOOR SYSTEM

DETAIL WALL SECTION (SOUTH) st

March 29’ BED-STUY COMMUNITY CENTER | BROOKLYN, NY | SABRINA INNAMORATO
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ROOF ASSEMBLY R VALUE /INCH | U VALUE | THICKNESS | R VALUE
EXTERIOR AIR SURFACE 0.17 5.88 1.00 0.17
STANDING SEAM METAL CLADDING 1.00 1.00 1.00 1
WATERPROOFING MEMBRANE 0.15 53.33 0.125 0.02
RIGID INSULATION BOARD 4.00 0.05 5.50 22
VAPOR BARRIER MEMBRANE 0.00 0.00 0.125 0.00
CONRETE COMPOSITE LAYER 0.125 4.00 2.00 0.25
5-PLY CLT PANEL 1.00 0.10 10.00 10
INTERIOR AIR SURFACE 0.61 1.64 1.00 0.61
34

PANELIZED W0OOD RAINSCREEN WITH METAL FASTENERS

WALL ASSEMBLY R VALUE /INCH | U VALUE | THICKNESS | R VALUE
EXTERIOR AIR SURFACE 0.17 5.88 1.00 0.17
WATER PROOFING MEMBRANE 0.15 53.33 0.125 0.02
RIGID INSULATION 4.00 0.05 5.50 22.00
VAPOR BARRIER MEMBRANE 0.00 0.00 0.125 0.00
5-PLY CLT PANEL 1.00 0.10 10.00 10
INTERIOR AIR SURFACE 0.68 1.47 1.00 0.68
33
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BED-STUY COMMUNITY CENTER | BROOKLYN, NY | SABRINA INNAMORATO

SCALE: 1/8" = 1-0"

COMPREHENSIVE SECTION (SUMMER) ==—3,

COOLING: CONDENSING UNITS LOCATED IN GARDEN

STEPPED SUUTH FACADE BASEMENT: MECHANICAL/BUILER ROUOM 1 ZUNE1 | | ZONE2 | | ZONE 3| | ZUNE4 | RAINWAIER COLLECTION CISTERN LOCATED IN GARDEN
CREATES LARGE OVERHANGS: i v P P 1
SHADE FOR SUMMER SUN
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BED-STUY COMMUNITY CENTER | BROOKLYN, NY | SABRINA INNAMORATO

COMPREHENSIVE SECTION [EQUINOX) S,

COMPOSITE SLAB O/ CLT PANELS

MECHANICAL: RADIANT HEATING COOLING: CONDENSING UNITS LOCATED IN GARDEN
TUBES EMBEDDED IN CONCRETE
SIEPPED SUUTH FACADE BASEMENT: MECHANICAL/BUILER ROUM PZUNET 1 ZUNEZ2 ) 1 ZUNE 3| | ZUNE 4 | RAINWATER COLLECTION CISTERN LUCATED IN GARDEN
CREATES LARGE OVERHANGS: : i ¥ :
SHADE FOR SUMMER SUN
Q '
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LARGE CLERESTORIES: OPERABLE CLERESTORY
EXTENSIVE GREEN ROOF AMBIENT NORTH LIGHT IN WINDOW + OVERHEAD DOORS ON
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winter solstice
noon

summer solstice
noon
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blinds open

506
avg lux

39%
ASEqa00,250

76.0 %
sDAz00 /0

3-:
cradits

blinds open

9

a8
avg lu:

13.1%
ASEyoo0 250

384 %
S-D.hw

0
redits

100
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384 % 131 %

SDAzpgus0% | | ASEvomnzso blind: open

original (V, .83)

59.8 % 107 % 640 -
sDMzn0mom | | ASEvponzse avg lux blinds cpen
I

— —
.__,___-——-—

2%
credits

split glazing (V, .7/.4)

March 29, 2024

blindz cpen

1 43.8 % 17.5 % 643
credit sDAzpossom | | ASEvpoozso

VAT TR
i =

|
B

VA

2* 634 % 17.5 % -
credits sDAzpgsom | | ASEiponzsa blinds cpen

1*
credit

light shelf

white ceiling

55.0 % 10.7 % 619 -
sDAzanpcom | | ASEvponzso awg lux blinds open
3 I

— y =
__..——-—-""ﬂ"

blinds open

2= 60.2 % 107 % 831
credits sDAzpopsom | | ASEvpoozso avg lux

2= 66.9 % 10.8 % 86.5 % e T80 % 3.9%
credits =DAzpoysow | | ASErnonzso blinds cpan credits DAsn0m0m | | ASEqponzso

opaque wall base

interior glaz + blinds

skylights
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ORIGINAL ITERATED WITH SKYLIGHTS
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VIEW PLACEMENT NO BALCONY 8 BALCONY
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& Loads (%) Conditioning

& Envelope

Medium Office

PublicAssembly v

v T People
0.0538004643360162

12

| OfficeMedium BLDG_OCC_SCH

| AirSpeed 0

Dynamic Clothing Model ASHRAES5

v [@ Equipment

7.42446414737023

| OfficeMediurn BLDG_EQUIP_SCH_2013

v @ Lighting

6.88645949901007

OfficeMediurm BLDG_LIGHT_SCH_2013

376.603253852113

Off v

v 7 HotWater

3
10
60
OfficeMedium BLDG_SWH_SCH
0.000416395378768378

Program

UseType

People Density [P/m?]
Metabolic Rate [met]
Occupancy Schedule
Airspeed Schedule [m/s]

Clothing [cla]

On
Equipment Power Density [W/m?]

Equipment Availability Schedule

Lighting Power Density [W/m®]
Lights Availability Schedule
llluminance Target [Lux]

DimmingType

On
COP [unitless]
Inlet Water Temperature [*C]
Water Supply Temperature [*C]
Water Schedule

Flow Rate Per Persan [m3/h/P]

March 29, 2024

& Loads | () Conditioning '8 Envelope % Settings

v ) Hesting

|officeMedium HTGSETP_scH ves opTMUM|  schedule |

| HeatAvailNYC5985 |

30
MoLimit -
100
100
0.81
v 4 Cooling

|0ffi<aMedium CLGSETP_SCH_YES OPTIMUM |  Schedule |

| CoolAvailNVC5985 |

18.3333333333333

MNoLimit ~
100

100

34

> @ Humidity Control

v [ Mechanical Ventilation
0

0.431646861649681

MechVentAvailNYC 5985

Enthalpy ¥
0.7
0.5

NoEconomizer w

|

1000

A ﬂ MNatural Ventilation

22

| NatVenthvailNYC5885

0
30
%0

Natural Ventilation

Stack Driven Flow

On
HeatingSetpoint [*C]
HeatingSchedule [Schedule name]
Max Heat Supply Air Temp [*C]
HeatingLimitType [enum]
MaxHeatingCapacity [W/m?]
Era—

MaxHeatFlow [m’/s/m"]

HeatingCOP

On
CoolingSetpaint [*C]
CoolingSchedule [Schedule name]
Min Cool Supply Air Ternp [*C]
CoolingLimitType [enum]
MaxCoolingCapacity [W/m?]
MaxCoolFlow [m®/s/m7]

CaolingCOP

On
Min Fresh Air Person [L/s/p]
Min Fresh Air Area [L/s/m?]
MechVentSchedule [Schedule name]
Heat Recavery Type [enum]
Hest Recovery Efficiency Sensible [0-1]
Heat Recovery Efficiency Latent [0-1]
Economizer Type [enum]
Turn On EMS Fan Energy

Fan Pressure Rise [Pa]

on
Mat Vent SetPoint [°C]
Natural Ventilation Schedule
Nat Vent Min Out Air Temp [*C]
Nat Vent Max Qut Air Temp [*C]

Mat Vent Max Relitive Hum [RH3]

[] Crossventilation

& Loads

(%) Conditioning

Av4 ‘ Constructions

Roof: PHROOF_UVal_0.2_Mass
) ] = 0057 | Thermal C:

Vkjma] = 481432

Facade: 413.PH4a.ExtWall

U-VallelWi(m K]] = 0.111 | Thermal Caperitaneelk/ijm?] = 472379

Partition: A413.1960.Partition
U-Walu=]Wiim=K]] = 2672 | Thermal Capacitancelk)/K/m?] = 521.208

Slab: MediumOffice-4A_INT-FLOOR-TOPSIDE

'\ 1= 1577 | Therma C: Kjm3] = 190,451

External Floor: 413.PH4a.Extwall
\ )] =0.111 | Thermal C:

JKjm3] = 472.379

Ground Slab: 90.1-2019 Nonresidential CZ 4 Ground Slab (Mass)
U-Walue]Wi{m? K] = 0.692 | Thermal Capacitancelk)/K/m?] = 472.04

Ground Wall: 90.1-2019 Nonresidential CZ 4 Ground Wall (Mass)
U-Welu=]Wiim?-K]] = 0.117 | Thermal Capecilancelk)/K/m?] = 476.67

> ) Additional Internal Mass

v ) Infiltration
Flow / Exterior Area

0.000289613703968602 InfiltrationFlowExtArea [m3/s/m2]

v @ Foundation

FCFactor
0.730023903177162 FFactor [W/m-K]

1.13636363636364 CFactor [W/m2K]
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&b ThaBaseline.nf.25+ defGL+ 1960env & TAb.90.Tenv & TACNYCECCG192.33.84 & TheDLgl & TeDLgl
839 516 348 None 208 718 450 225 None 208 707 445 205 None 208 126 75 71 39% 208 126 75 71 39% 208
Site EUI Op. Carbon  Energy Cost Saved Baseline EUI Site EUI Op. Carbon  Energy Cost Saved Baseline EUI Site EUL Op. Carbon  Energy Cost Saved Baseline EUI Site EUI Op. Carbon  Energy Cost Saved Baseline EUI Site EUI Op. Carbon  Energy Cost Saved Baseline EUI
v [ Building v [£] Building v [5] Building v [5] Building v [£) Building
Energy Flows v Energy Flows v Energy Flows v Energy Flows h Energy Flows hd
s @ a8 Sl
469,200 419,400 417,000 108,200 109,200
391,000 . . 349,500 . . 347,500 . . 91,000 91,000
' - ' = o
312,800 = . 279,600 p— - || 278,000 = - | — 72,800 e — — 72300 — - —_—
234,600 209,700 208,500 54,600 54,600
2 155,400 £ 139800 2 139,000 2 3400 £ a0
a . | = = - by <
8 78200 - 2 69900 - P 2 -18200 —_— — g - ——
g = § = | = g oo L = 3 = - § o -
£ 55400 | . & 139300 2 139,000 £ 3400 . . S 35400 . .
234600 . . 209700 208,500 54,800 . . 54600 . .
312,800 -279 600 278,000 72,800 72,300
391,000 -349,500 -347,500 -91,000 91,000
459200 -419 400 417,000 -109,200 109,200
Jan  Feb  Mar  Apr May Jun  Jul  Aug  Sep  Oct  MNov  Dec dan  Feb Mar  Apr  May Jun  Jul  Aug  Sep Oct  MNev Dec

B Equip M Fan B People © Light © Win % Env M Inf B MechVent  System

W Equip @ Fan W People  Light © Win © Env M Inf M Mechveni  System

Jan  Feb  Mar  Apr  May Jun  Jul  Aug Sep Oct MNov Dec

B Equip M Fan M Pecple © Light ™ Win © Env M Inf M MechVeni  System

Jan  Feb Mar  Apr  May Jun  Jul  Aug  Sep Oct Nov Dec

B Equip M Fan M People © Light © Win = Env M Inf M MechVeni  System

Jan  Feb  Mar  Apr May Jun  Jul  Aug  Sep Oct MNov Dec

W Equip M Fan M People = Light © Win @ Env M Inf M MechVent  System

1960 ENV .25cfm/sf

90.1 ENVELOPE

NECB GLAZING

90.1 TEMPLATE

DAYLIGHT DESIGN

&) TAh.Opt.natvent

111

Site EUI Op. Carbon  Energy Cost Saved

67 64 46% 208

Baseline EUI

v [ Building

Energy Flows

114,000
95,000
76,000
57.000
38,000
19,000

-19,000
-38,000
57,000
76,000
-95,000
-114,000

Losses (ki) Gains

§i I I R iR ERENLI

Jan  Feb Mar Apr  May Jun  Jul  Aug  Sep Oct Nov Dec

W Equip @ Fan M People © Light © Win © Env M Inf M MechVent  System

& TAi.Opt.various

64 40 20 70% 208
Site EUL Op. Carbon  Energy Cost Saved Baseline EUI
v [7) Building

Energy Flows v

108,000
20,000 =
72,000
54,000
36,000

o
18,000
11
ll'_ = |

-36,000

54,000
72,000
90,000
Jan  Feb

Losses [Kvm] Gains
Losses (kWh] Gains
N

Losses [WWh] Gains

-108,000
Mar  Apr May Jun Jul  Aug  Sep Oct Nov Dec

B Equip M Fan B People © Light © Win © Env M inf B MechVeni  System

& TAJ.Opt.PHsubslabinsul

64 40 20 70% 208
Site EUI Op. Carbon  Energy Cost Saved Baseline EUI
v [7] Building
Energy Flows v

108,000
90,000 p—
72,000
54,000
36,000
18,000

18,000

-36,000 _—==

54,000 . = - .

72,000

90,000

108,000
Jan Feb M

W Ecuip M Fan W People ~ Light = Win

ar  Apr May Jun  Jul  Aug Sep Oct HNov Dec

Env W Inf W MechVent  System

£ TAk.Opt.G1.67.138.75

62 39 18 70% 208
Site EUI Op. Carben  Energy Cost Saved Baseline EU|
v [5] Building

Energy Flows v

97,200
81,000
64,300
43,600
32,400

AN EEESEEEES
0

-16,200

32,400 .-———_..

-48,600

-64,300 I I I

-81,000

-97,200

Jan  Feb Mar  Apr  May Jun  Jul Aug Sep Oct Nov Dec

W Equip M Fan M People ~ Light = Win © Env M Inf M MechVent  System

& TAnnfil.o38

Site EUI Op. Carbon  Energy Cost Saved

v

60 38 17

71% 208

Baseline EUI

F2] Building

Enerqy Flows v

Losses [kvh] Gains

IO
86,400
72,000
57,600
43200
28,800

0

14,400
28800 .-____..
43,200

57,600 I I I
72000

26,400

Jan  Feb Mar  Apr  May Jun  Jul  Aug  Sep Oct Nov Dec

W Equip @ Fan W People  Light ©* Win " Eny M Inf M MechVent  Syslem

NATURAL
VENTILATION
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HWHP/ LPD
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& TAa.Baseline.Inf.25+defGL+ 1960env

- 516 348 None 208

Site EUI Energy Cost Saved Baseline EUI

v [] Building

| Energy Flows hd |
Sl ()

Losses [kWh] Gains

459,200
391,000
312,300
234,600
156,400
78,200
0
78,200
156,400
-234,600
-312,800
-381,000
-459,200

B Equip @ Fan B People Light Win

Mar Apr May  Jum Jul Aug

Sep

Oct

Env B Inf B MechVent

MNow Dec

System

&Y TAnInfil.o38

Site EUI

71% 208

Op. Carbon  Energy Cost Saved Baseline EUI

v [] Building

| Energy Flows hd |

Losses [kWh]) Gains

86,400
72,000
57,600
43200
28,800
14,400

14,400
-28,800
43,200
57,600
72,000
-36,400

sl =

AENESESEEEES

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B Equip M Fan B People Light Win Env W Inf @ MechVeni System
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1960 ENV .25cfm/sf

IDEAL INFILTRATION

ITERATED SITE EUI IS 7% OF THE BASELINE
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LLS7 COMPLIANCE WORKSHEET

Design SiteEUI Operational Carbon Emissions
Allowed Operation Carbon (IbC0,/sf) - Compliance
Sim Build area LLS7 Usage PV Total From Loads Coeff Total CO,
Run Description i 5
Occup | 2024 2029 2035 | 2050 {sf) applies | (kwh/m?) kwh  |(kBTU/sF)|(kBTU/ST)| (kBTU/ST) | (K&/M7) | (Ib/sf) |COL/KBTU| (Ib/sf) | 2024| 2029| 2035| 2050 [PV needed
TAL 16.71 7.58 TED 3.09 | |TAa.Baseline.Infl.8+defGL+1960env 60,000 YES 2028 11,319,070 644 644 1189 243 0.38 243.33 | NO NO TBED | NO 637
TA2 E 16.71 7.58 TED 3.09 ||TAal.Baseline.Ilnf.25+defGL+1960env 60,000 YES 872 4,866,977 277 277 534 109 0.39 109.28 | NO NO TBED | NO 270
TA3 E 16.71 7.58 TED 3.09 ||TAb.NYCECC. Env 60,000 YES 746 4,163,721 237 237 466 95 0.40 95.37 NO NO TBED | NO 230
TA4 E 16.71 7.58 TED 3.09 ||TAc.Gl.92.33.84 60,000 YES 722 4,029,767 229 229 454 93 0.41 92.91 NO NO TBED | NO 222
TAS E 16.71 7.58 TED 3.09 ||TAd.NECB.50.1 60,000 YES 124 692,093 39 39 75 15 0.39 15.35 YES NO TBED | NO 32
TAB £ 16.71 7.58 TBD 3.09 | |TAe.Kalwall in gym 60,000 YES 133 742,326 42 42 80 16 0.29 16.37 | YES NO TED | NO 35
TA7 £ 16.71 7.58 TBD 3.09 | |TAf.DLshading 60,000 YES 133 742,326 42 42 80 16 0.29 16.37 | YES NO TED | NO 35
TAS £ 16.71 7.58 TBD 3.09 | |TAg.Opt. Natural ventilation 60,000 YES 119 664,186 38 38 71 15 0.328 14.53 YES NO TED | NO 31
TAS9 £ 16.71 7.58 TBD 3.09 | |TAh.Opt. Various 60,000 YES 94 524,651 30 30 57 12 0.29 11.67 | YES NO TED | NO 23
TALO £ 16.71 7.58 TBD 3.09 | |TAi.Opt. PHsubslabinsul 60,000 YES 94 524,651 30 30 57 12 0.29 11.67 | YES NO TED | NO 23
TA11 E 16.71 7.58 TED 3.09 | |TAj.Opt. Gl Vt.51.5HGC.22 60,000 YES B7 485,581 28 28 53 11 0.39 10.85 YES NO TBED | NO 21
TA12 E 16.71 7.58 TED 3.09 | |TAk.Opt. Hi SHGC S 60,000 YES 79 440,930 25 25 49 10 0.40 10.03 YES NO TBED | NO 18
TA13 E 16.71 7.58 TED 3.09 ||TAl Opt. Infiltration 60,000 YES 70 390,698 22 15 7 43 9 0.40 2.86 YES YES | TED | YES 15
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LLS7 COMPLIANCE WORKSHEET

Design SiteEUI Operational Carbon Emissions
Allowed Operation Carbon (IbC0,/sf) - Compliance
Sim Build area LLS7 Usage PV Total From Loads Coeff Total CO,
Run Description i 5
Occup | 2024 2029 2035 | 2050 {sf) applies | (kwh/m?) kwh  |(kBTU/sF)|(kBTU/sT)| (kBTU/ST) | (K&/M7) | (Ib/sf) |COL/KBTU| (Ib/sf) | 2024| 2029 2035| 2050

TAL E 16.71 7.58 TED 3.09 | |TAa.Baseline.Infl.8+defGL+1960eny 60,000 YES 2028 11,319,070 644 644 1189 243 0.38 243.33 | NO NO TBED | NO
TA2 E 16.71 7.58 TED 3.09 | |TAal.Baseline.Inf.25+defGL+1960env 60,000 YES 872 4,866,977 277 277 534 109 0.39 109.28 | NO NO TBED | NO
TA3 E 16.71 7.58 TED 3.09 ||TAb.NYCECC. Env 60,000 YES 746 4,163,721 237 237 466 95 0.40 95.37 NO NO TBED | NO
TA4 E 16.71 7.58 TED 3.09 ||TAc.Gl.92.33.84 60,000 YES 722 4,029,767 229 229 454 93 0.41 92.91 NO NO TBED | NO
TAS E 16.71 7.58 TED 3.09 ||TAd.NECB.50.1 60,000 YES 124 692,093 39 39 75 15 0.39 15.35 YES NO TBED | NO
TAB £ 16.71 7.58 TBD 3.09 | |TAe.Kalwall in gym 60,000 YES 133 742,326 42 42 80 16 0.29 16.37 | YES NO TED | NO
TA7 £ 16.71 7.58 TBD 3.09 | |TAf.DLshading 60,000 YES 133 742,326 42 42 80 16 0.29 16.37 | YES NO TED | NO
TAS £ 16.71 7.58 TBD 3.09 | |TAg.Opt. Natural ventilation 60,000 YES 119 664,186 38 38 71 15 0.328 14.53 YES NO TED | NO
TAS9 £ 16.71 7.58 TBD 3.09 | |TAh.Opt. Various 60,000 YES 94 524,651 30 30 57 12 0.29 11.67 | YES NO TED | NO
TALO £ 16.71 7.58 TBD 3.09 | |TAi.Opt. PHsubslabinsul 60,000 YES 94 524,651 30 30 57 12 0.29 11.67 | YES NO TED | NO
TA11 E 16.71 7.58 TED 3.09 | |TAj.Opt. Gl Vt.51.5HGC.22 60,000 YES B7 485,581 28 28 53 11 0.39 10.85 YES NO TBED | NO
TA12 E 16.71 7.58 TED 3.09 | |TAk.Opt. Hi SHGC S 60,000 YES 79 440,930 25 25 49 10 0.40 10.03 YES NO TBED | NO
TA13 E 16.71 7.58 TED 3.09 ||TAl Opt. Infiltration 60,000 YES 70 390,698 22 15 7 43 9 0.40 2.86 YES YES | TED | YES
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SITE ENERGY PRODUCTION
Photovoltaics (PV)

Input Geometry System design Results | |
Color panels by output

Monthly electricity generated

March 29, 2024

] w:: Solar [KBTU]
d heght a A
tite| 18,000
q wtite
el e SiteEUI Operational Carbon Emissions .
d G| 110 Compliance
. PV Total From Loads Coeff Total CO,
o]
4 oo e (kBTU/sf)| (kBTU/Sf)| (kBTU/sf) | (k&/m®) | (Ib/sf) [COL/kBTU| (Ib/sf) | 2024| 2029| 2035| 2050|f|PV needed
800 > R
- g 644 644 1189 243 0.38 243.33 | NO NO TED | NO 637
o — 277 277 534 109 0.39 109.28 | NO NO TED | NO 270
2000 237 237 466 95 0.40 95.37 NO NO TED | NO 230
) N - . 229 229 454 93 0.41 9291 |NO |NO | TBD| NO 222
B Panel0 W Parel 39 39 75 15 0.39 15.35 YES NO TED | NO 32
42 42 20 16 0.39 16.37 YES NGO TED | NO 35
42 42 20 16 0.39 16.37 YES NGO TED | NO 35
38 38 71 13 0.38 14.53 YES NGO TED | NO 31
30 30 57 12 0.39 11.67 YES NGO TED | NO 23
30 30 57 12 0.39 11.67 YES NGO TED | NO 23
28 28 53 11 0.39 10.85 YES NO TED | NO 21
25 25 49 10 0.40 10.03 YES NO TED | NO 18
22 ” 15 7 43 9 0.40 2.86 YES YES TED | YES 15
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CONCLUSIONS AND NEXT STEPS

Successful prototype.
Plan to expand.
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