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In New York City
73% of GHG
emissions come
from.energy used
in buildings

491 2107 20538

g T I versmei_ - Starting in 2017, all
City-owned new
buildings and major
u renovations must
B . meetavery-low-

energy design
target, at least 50%
below comparable
buildings

NYC existing median

ASHRAE 90.1 2010

ASHRAE 90.1 2013

25% better than ASHRAE 2010
50% below NYC median
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GHG EMISSIONS FROM LARGE BUILDINGS IN NEW YORK CITY
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Post-1980, > 7 stories

Post-1980, up to 7 stories
Post-war, > 7 stories
Post-war, up to 7 stories

Muitifamily
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Pre-war, up to 7 stories

Very Large

Post-1980, > 7 stories

Post-1980, up to 7 stories
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11.1 MtCOe

11.1 MICO,e

Steam Boiler -
Hydronic
Steam Boiler
Forced Air

= Steam Boiler
Vacuum Steam

= Steam Boiler
2-pipe Steam

= Steam Boiler
1-pipe Steam

= Hot Water Boiler

= Gas Fired Rooftop
Unit

= Furnace

mElectric Resistance

Heat Pump - Water
Source

Heat Pump - Air
Source

Combined Heat and
Power

Other - Hydronic

Other - Forced Air

= Other - Vacuum
Steam
= Other - Electric

mOther - 2-pipe Steam

Other - 1-pipe Steam
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HOMES

MULTIFAMILY

COMMERCIAL
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HOSPITAL
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113.6

100

ONE- TO FOUR-FAMILY HOMES

Sl
homes and row homes, which covers both the greatest
absolute number of bm!ﬂmgs ‘and the most square footage of
the City's 21 bulding typologies. The baseline building includes
a steam boler with one-pipe steam distrbution for heating,
window air conditioning units for cooling that cause ai leakage,
‘and exhibits a high air inflration rate that s typical of these
buidings.

size 3000 SF
Hoight 3 Stories + 1 Below-grade.

Baseline Conditions

Wall Construction: Mass wall with infilation (R.5)

Windows and Gszing: Doutl pane windows, vinyl frame.

Heating Systom: Gas boler. 1-pipe steam, radiators
Cooln System: i 3
DHW.

Path Source EUI Reduction (KBISF)
ystom: Direct fred storage tank, natura gas.

11
Efcioneyeasuros pain 1
Ropied oAl Patns | Fydronc Conversion _ Envalope + Hyroric

Comorsion
Lighting: R LPD
~Plug loads: Replace sHckonis commrion
appliances; Masts o .3

{ERERGY STAR AIC

e Smatpgs | TENERGY STAR -
2N epRatiori Hed Insulate wall cavities
s Ui Inudal asamentvalls
o A son Insal ERVs
DI il “Honc conversion
et o s {ERERGY STAR G

it e pane widovs
e S jge [ —
Tovorme Path GHG Emisions Reducton (HCO,0)
Patna patn4 pans

.
Emoiops Envelope Emoiops
A : oy foamon -
rves el | e
o Home: gt onr daton | e Home, Speey oamon
-
oderorval Il bosomentwalls | +Froasaning Homa:AbBY
: e

rsdaio vt oo |-y Etanse i eaing

~Install ERVE ~Upgrade baller
st tiple pane windows  + Mulisplit AIC

Instal ERV. oo Pan w1+ Pan £20 Pan 3+ Pam pa s pun 15
o G "8 o U0 G e

MULTIFAMILY, POST-WAR
GREATER THAN 7 STORIES

This buiding typology includes taller buildings that were
constructed in the post-war period but before the first Energy

includes a two-pipe steam heating system with a steam boiler
‘and limited heating system controls. In addition, this buiding
uses through-wall sleeve air conditioners for cooling, which
result in the potential for ai leakage at wall penetrations.

size 185,600 SF
Hoight 16 Stories + 1 Below-grade
Baseline Conditions
el Constrcton: Viassval ()

oo Ins.
Cighing: 060 wat s
Plug Loads: 0,65 Wat
Hoaing Systom: Natrl g0 bler. 2 ipe Sicam
Cooling System: Through-wall AC
'DHW System: Indiect coil n steam boiler Path Source EUI Reduction (KB/SF)
e e Ao e 1163
Lighting: Reduce LP!
Plug load: Manarxwﬂcmnu ‘Smart puge: Replace applances:
Replace oid clevator
DHW ntal low fow fures: ondensing gas boller

feedback

59010
55200
768 o2

10 a7
662 649

backe
Ventilation: Seal and balanc Kichen and tolat risers; Upgrade fans
Envelopo: Replace windows: Maximize roofinsulation: Ar Sealing

Path2

Path 1
Efficient Systems Hydronic Conversion

+Optimized bestin lass natural  +Remove Through-wall AIC
and steam

Busaine  Pan#1  Pan®  Pen#s  Panss

disrbution gas boler and cooling tower for
~Solar PV on 23% oftheroof  heating and cooling

Path GHG Emissions Reduction (MICO:e)
~Soto P on 23% o he oot

Path 3
Electrifcation Electrification + Re-cladding

+Remove Through-wall AIC
~Variable Rfigarato Flow for

-Relad 100% of facade
~Ramove Thiough-wall AIC

~Solar thermal for 50% of the  heating and cooling
DHW load ~Solar thermal for 50% of the
ad

Bein Pain#1 F1e Pang @e Pan# B Panss we
o S S S

2451

300 400 500

MULTIFAMILY, PRE-WAR
UP TO 7 STORIES

This typology inciludes the most square footage in New York
City after one-to four-family homes. These buikdings typically
include one-pipe steam distribution systems with limited or no
controls to provide space heating. Window air conditioners
provide summertime cooling and create window or wall
penetrations and lead to aif leakage year-round and a high air
infilration rate.

size 12,800 SF

Hoight 4 Stories + 1 Below-grade

Baseline Conditions

Wall Construction: Mass wal (R-5)

Root: nsaionabovs deck 12)

Lighting: 0.40 Wat

Pl Loads: 05 Watt/s

Hestng Systo: Dul o e, 10 Stcam

Cooling Systor
W System: ndcectcol msteam boer

Path Source EUI Reduction (+BuISF)

109.4
Efficiency Measures Applied to All Paths

Lighting: Reduce LPD

DHW: Instal ow flow fixures: Condensing gas boler

backs.
Vontiston:Unkzsd tough el et vetaton
Envolope: Replace windows wih double-pane. low-e windows,
reamtes oot it and aosing

Path2

Efficient Systams Hydronic Conversion

~Optmizsd bestinclass ratral |- Ramove Window AC
ot and sieam - Waler s el g i Bassice  Pan#1  Pane  Panm  Panm
frete gas boler a
LENERGY STAR AIC Condanse o s and Path GHG Emissions Reduction (ICOze)

“Solar PV on 25% of heroof  cooing
+Solar PV on 25% of the roof

Paths
Elsctrification ot R Ro-cladding
-Remove window AIC
«Ar source heat pump with
e heaing and ‘oump with
minispts fo heating and
-So\av pemalfor SOk ofve | cosing
St therma for 50% e
DHW

o S S o

MULTIFAMILY, POST-1980
GREATER THAN 7 STORIES

This buiding typology includes taller buikdings that were
constructed after the first Energy Code was enacted in New.
York City. The baseline builing for tis typology includes a
hydronic heating system, PTACS for cooling, and steel framed
‘window-wall construction.

size 78,000 SF.
Hoight 11 Stores + 1 Bolow-grade

Baseline Conditions

Roo: insulation above deck (R-1)

Lighting: 0.50 Watts/SF

Plug Loads: 0.67 Wats/SF

Hesting st Nalwi\ gas boler, Hydroric with PTACs
Cooling s,
Sh Sy ot srag ank, e gesboer

Path Source EUI Reduction (kBLU/SF)

Efficioncy Measures Applisd to All Paths 1211
Lighting: Reduce LPD

‘Smart plugs;
Replace old levalors
DHW: Installow low fixures: Condensing gas boler

62410
723 s8te si0w
639 531

backs.
Ventilation: Seal and balance kichen and toiet isers; Upgrade fans
Envelope: Replace windows; Maximize roof insuation; Air Sealing

Path 1 Path2
Efficient Systems Water Source Heat Pump.
Upgrade.
~Optimized best i class nafural  +Remove PTACS
gas ot wal e Buine  Pans1  Pang2  Pang  Pans
~Upgrado PTAC: hoating and cooling

“SGlar PVon 19%of theroof  Solar P on 16%o1he oo Path GHG Emissions Reduction (MICOze)

Path3
Electrification Electrification + Re-cladding
“Remove PTACS. +Re-clad 100% of facade
‘bl Ratltee Four  (-Ramo PTACS

heating and cool ~Variable Refrigerate Flow for

+Sorhomal for 506 o OB ng
Sl thormal o 60% of DHW

B pan#1 1 Pahsz 520 Pagd 07 Panm 8
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CCOMMERCIAL, PRE-WAR
UP TO 7 STORIES

This buiding typology indludes relatively simple low-rise
‘commercial buildings with many bulding systems that may not
have been recently replaced. The baseline building includes
mass wall construction with a one-pipe steam heaing system
cooling. The
ih corresponding tenant energy

modeled as an offce building

size
Height

12,500 SF.
4 Stories + 1 Below-grade.
Baseline Conditions

Wall Construction: Mass wal (R.5)
Roof: Insulaton entirely above deck (R-15)

Lighting: 075 Watts/SF
Plug Loads: 0.75 Watts/SF
Heating Systom: Natural Gas Steam Boler, 1-Pipe Steam
GootngSptem: oo s

rect Fired Storage Tank. Natural Gas.
Efficioncy Measures Applied to All Paths
Lighting: Reduce LPD and installsensors
Plug loads: Master swiching: Smart pluge
Envelope; Relace wios; Masmaz o nsaton ArSeing

ool Roofs
DHW: o o e
ontrol to provide indoor feedback and implement set-

b
Renowabies: S Y 1 6% e o
Tonant Mesairos opkocs ppbanan ks sl
heating and coolng

1 Painz
Stoam Systom Upgrad Hydronic Conversion
Opimiasdbestncaserarl | -Hyons conrsin
o0 sieam b and “Upgrads boler
st “ENERGY STAR AC
+Upgrade bol ~Gondensing gas tankless DHWY
“eNeRoY STaR

Patns

Electrification + Re-cladding

~Re-clad 50% of fagado.

-Alt source heat pump with
mini-spit for healting and cooling

+Electictarkiess DHW at point _ »Install ERVs.
of use Bt tankless DHW ot pot

+Remove Window AC

AR

CCOMMERCIAL, POST-WAR
GREATER THAN 7 STORIES (EARLY CURTAIN WALL)

“This buiding typology is typical of many large commercial
Belcng had o bUR g thegont s St bacm
but before the first Energy Code was enacted in New York Ci
“The baseline buiding has an early curtain wall design with
I nsulaton and sues il therml bidging.Th buding
s served by New York City's distict steam system for sp:
heatingand coling,wiha o ipe sieam dirbuon systen

size
Height

180,000 SF
18 Stores + 1 Below-grade:

Baseline Conditions.

Path Source EUI Reduction (KBWISF)

1287

Bsaine

Path GHG Emissions Reduction (MICO:e)

[——

Panst

Pans2

£ panw me
G

e

Roof: Uninsulated roof constnuction (R-5)
Lighting: 1.2 Watts/SF

Plg Losde: 13 Wati/SF (scrtace aqupren), 021 WatalS (Saners, roses ace)

Healing System: District Steam, 2-Pipe Steam
Cooling System: Packages warcooed X uns
DHW Systom: Indirect heat exchanger from boler
Efficiency Measures Applied to All Paths
Lighting: Reduce LPD and nstal sensors

Enveiopa Masize ol nlatn;Conl Rols
DHW: nstal

BS: Uprada 1506 sy, i st
Renewaeton: S0 P on % of he rot
Addsss uppemertal

Vonlatonumpe: O
rmkam aficiancy mtors

Path 1 Path2
Steam System and Envelope  Hydronic Conversion
Upgrades.
+Upgrade IGU and nsuiate Hydronic conversion

behind spandrel +Instalnatural g boer
+High effciency Water Cooled DX Units

DX Units Ectictonlss DHW ot po
+Condensing gas tankless DHW of us

Upgrace 16U ard st
behind spancr

tha
Electrification + Re-cladding
~Instal elctric boller

s arkiess DHIW a ot

Path 3

Ro-cladding

+Re-clad 50% fagade and
Insulate behing spandel

+Instalnatural gas boller

High efciency Water Cooled " preroso OV,
OX Units

«Electriotankiess DHW at paint 'Dzmﬁ*“" i
of use

150 s nuse

Path Source EUI Reduction (KBISF)

1602

Bsaine

Path GHG Emissions Reduction (MICO.6)

[——

Panst

o

Pans2

Paniz s
G

Pangz 53
o

COMMERCIAL, PRE-WAR
GREATER THAN 7 STORIES

“This buiding typology also tends to have many building
systems that have not been recently replaced. The baseline
Ik e maded e waconsnchon; b
,

oot X s ang i mm\mmng units for cooing.

82700 SF

Baseline Conditions.
Wall Gonstructon:
Roof:

12 Stories + 1 Below-grade

Mass wall (R.5)
n entirely above deck (R-15)

Lighting: 1.20 Watts/SF
Loads:

[3
Heating Syatam: Naturs Ga Siam B, 2:pa Steam

Cooling 5
oW

X Urits

yatam: v col oo oder

Eficiency M

ures Applied to All Paths.
Lighting: Reduce LPD and instalsensors

ool Roof

EMS/BMS: Upgrad

H

and cooing; Imprc
Ventilation/Pumps: Der

Path 1
Panss  panss Cooling Systom Upgrade

Path3
Electrification

High efficiency Alr Cooled DX
Units

Variable Refrigerant Flow and

Envelope; Replace windows; Maximize roof insulatin; Al sealing,
o

DHW: stllow o, Tarkes i o ol b

cove data cener efficien

) ventlation with ERV; Install

pumps with premium efficiency motors with VFD

Patn
Hydronic Conversion

“Hytronc comersion

+Upgrade bojler

+Hh afciany WalarCoced X
Units with cool

Patn 4

Electrification + Re-cladding

+Reclad 50% of fagade.

“This typology i

porton o

heating,coing, and ventiation
«Electrc tankless DHW at pointof

At Source Heat Pumy
. oo, e vaation
~Electic ankless DHW at point of

CCOMMERCIAL, VERY LARGE

ludes commercial builings over 500,000
‘square feet in floor area. This includes a
absolute number of buildings in New York Cit
for six percent of the built square footage and a significant

of GHG emissions. The baseline buiding is served by
central chille plant for space cooling and a hydronic distribution
system supplied by district steam for space heating and using
per untts.

relatively small
but accounts

buidings.
size
Hoight

773,000 SF

Baseline Conditions

i
in the buiding, which is typical of large commercial office

32 Stores + 1 Below-grade

loads)

Path Source EUI Reduction (BuISF)
1305

Bassice  Panm  panm  Panm  panm

Path GHG Emissions Reduction (MICOe)
400

[
“daan

Pansz

i Panss ne panm p
Gl G o

oot i abovedeck (15

s WateSF rcepiace quipment), 05 Wat
Distitstea

Cooling System: Water-cooled centrugal chiler
DHW System:

Efficiency Measures Applied to All Paths
Wightg: Reducs LPD andotal sersor

stall low flow fitures

Tonant Moasuros: R
heating and cooling; Improve data center efficency

r plg
Envolopn iz ot eaton. Cont o

appliances; Addross supplemental

s Pamss

+Upgrade IGU and insulate

Path 1
Cooling System and Envelope
Upgrades.

pumps with premium effciency molors with VFD

Path2
Fuel switching

Instalnatural s bofer

185t 107410
1368 14

Basaine

Pengt  panmz  Pansd  Panss

Ro-cladding
+Re-clad fagade and nsulate

~Upgrade induction units
~Upgrade IGU and insulat
behing spandrel

Electrification
Instal slctric boller

~Instal Dadicated Outdoor Alr

Panss we +Remove induction units
o

e
i Uegado U a0
ool gue vty “ 726U
i aonty ot vin vF o *Hgh ol

~High efficiency chillr with VFDs

5610

B Paln#1 F1e Pan® e Pangd fe Panss He
S G G S

New York City’s 80X50 strategies for buildings

Upgrade existing buildings to increase energy efficiency

2

3

4

Help owners, tenants, and residents understand and invest
in energy efficiency

Ensure exceptional energy performance in new buildings

Prepare the workforce to deliver high performance buildings

5

Become a global hub for clean energy and energy efficiency
technology
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2% of properties

v

45% of C|tyW|de

Inve e :
A smon ABoUT RESOURCES FAQs CONTACT

s That Make a Dif

Buildings that Make
a Difference

We work with you every step of the way to
make energy efficiency upgrades that can help
your building. Click here to get started.

Passive NYC Briefing
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2005

2010

2015

2020

2025 2030
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2035

2040

2045

2050
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The Building Energy Exchange connects the Manhat-
tan real estate communities to energy and lighting
efficiency solutions through exhibitions, education,
technology demonstrations, and research. We identify
opportunities, navigate barriers to adoption, broker
relationships, and showcase best practices at our re-
source center in the Surrogate's Courthouse in Man-
hattan.

be-exchange.org



