
The NYStretch Energy Cod e-2O2O (NYStretch) is a
voluntary, readily adoptable energy code that calls for
higher efficiency standards in new and renovated building
construction projects.

When buildings are built above and beyond the minimum code requirements
of the 2O2O Energy Conservation Construction Code of New York State
(ECCCNYS), they can make meaningful strides in mitigating climate change. The
efforts pay off-buildings that are built to NYStretch requirements save 10-12%
in energy costs over those built to the 2O2O ECCCNYS. Those energy cost
savings will pay back the additional cost of construction in less than 10 years.



NYstretch
Energy Code-2O2O

NYSERDANEWYORK
STATE OF
UPPUI{TUNITY.

What are the benefits?
r Save money and energy: Use less energy and reduce living and operational costs

for your constituents with lower utility bills and better building envelopes.

r Help the environment: Reduce your greenhouse gas
emissions and reliance on fossil fuels.

r Boost the local economy: Develop your existing workforce,
build expertise in newer technologies, and create more green jobs.

r lmprove community growth: lncrease community attractiveness and property values as
more home and business owners are looking for green and energy-efficient buildings.

: lncrease property values: Encourage the use of NYStretch locally so future
occupants (renters, tenants, and owners) of new and renovated buildings that
meet this code will benefit from the long-term energy and cost savings.

Where does NYStretch go beyond the 2O2O ECCCNYS?
r Building envelope: lmproved insulation and window performance, air barrier

commissioning, air leakage testing, and mandatory mechanical ventilation

r Lighting: Reduced interior and exterior lighting power and lighting controls
r Electrical: Whole-building energy monitoring
r Compatibility: Renewable and electric vehicle readiness

What resources are available?
r Code Manual: NYSERDA provides a single-volume code manualthat aids in

consistent interpretation among code officials and offers reliable standards.

n Template Legislation: A NYStretch Adoption Guide with a resolution/legislation
template is available to help facilitate local adoption of NYStretch.

n NYStretch Training for Code Officials, Architects, and Builders

r Updated RESCheck" and COMCheck'' tools

r FAQs Document

For assistance with adoption, contact NYSERDAs
outreach coordinators at erda.

Learn more and access resources at
n erda.

CODE-gen-ov ts1v17119
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NYSERDA's Promise to New Yorkers=

NYSERDA provides resources, expertise,
and objective information so New Yorkers can

m:nk* c*nfrci*r:t, infnr"nned trffiergy ei*cisi*ns.

Mission Statement,

Advance innovative energy solutions in ways that improve New York's economy and environment.

Vision Statement'
Serve as a catalyst - advancing energy innovation, technology, and investment;transforming

New York's economy; and empowering people to choose clean and efficient energy as part

of their everyday lives.
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Notice

This report was prepared by Vidaris Inc. in the course of performing work corfiracted for and sponsored

by the New York State Energy Research and Development Authority (hereafter "NYSERDA'). The

opinions expressed in this report do not necessarily reflect those of NYSERDA or the State of New

York, and reference to any specific product, service, process, or method does not constitute an implied

or expressed recommendation or endorsement of it. Further, NYSERDA' the State of New York, and

the contractor make no warranties or representations, expressed or implied, as to the fitness for particular

purpose or merchantability of any product, apparatus, or service, or the usefulness, completeness, or

accuracy of any processes, methods, or other information contained, described, disclosed, or referred

to in this report. NYSERDA the State of New York, and the contractor make no representation that the

use of any product, apparatus, process, method, or other information will not infringe privately owned

rights and will assume no liability for any loss, injury, or damage resulting from, or occurring in

connection with, the use of information contained, described, disclosed, or referred to in this report.

NYSERDA makes every effort to provide accurate information about copyright owners and related

matters in the reports we publish. Contractors are responsible for determining and satisfying copyright

or other use restrictions regarding the content of reports that they write, in compliance with NYSERDA s

policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly

attributed your work to you or has used it without permission, please email print@nyserda.ny.gov

Information contained in this document, such as web page addresses, are current at the time

of publication.

Abstract
This report summarizes the energy savings and cost-effectiveness analysis of the commercial provisions

of the 2020 NYStretch Energy Code of New York State. For this study, cost effectiveness means

comparing the annual energy cost and first costs of complying with NYStretch versus the commercial

provisions of the2020 ECCC NYS to determine the incremental cost of design and construction as

compared to the annual energy cost savings. NYStretchincludes overlays of both the 2018 IECC and

ASHRAE 90.1-2016. This analysis is limited to the overlay of ASHRAE 90.1-2016. The report includes

the methodology used in the analysis, assumptions, and results at the applicable climate design zones for

New York State.
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Definitions
Climate Zones: The three climate zones ofNew York State:4Ao 54 and 6,4" For purposes of these

analyses, theweatherfiles usedareNew YorkCity (CZ4A), Buffalo (CZ5A), and Watertown(CZ
6,{).

Prototypes: Prototypes developed by the Department of Energy for modeling purposes for the following

building types: Large Office, Stand-alone Retail, Secondary School, Large Hotel, Full-Service

Restaurant, Outpatient Healthcare, Warehouse, l0-Story High-Rise Apartment, and 2O-Story High-

Rise Apartment. The l0- and 2O-Story High-Rise Apartment prototypes were developed by PNNL

based on New York City building permit data for multifamily buildings for use in the NYStretch

Code analysis.

2020EnergyConservation ConstructionCode of NewYork State(2020ECCCltYS): An energy

code based on the 2018 Intemational Energt Conservation Code, published by the International Code

Council and subsequently modified by New York State.

IV



Summary

With guidance from a 25-member advisory group composed ofpublic and private stakeholders, the New

York State Energy Research and Development Authority (NYSERDA) developed the NYStretch Energy

Code-2020 (draft dated January 2019) (NYstretch)as avoluntary, locally adoptable stretch energy code.

It is intended that NYStretch will overlay the2020 Energy Conservation Construction Code of New York

State (2020 ECCC NYS) resulting in an energy code that is roughly 7%omoreefficient than the

commercial provisions of ASHRAE 90.1 -2016.

To assist communities in adopting NYStretch, NYSERDA contracted Vidaris to provide a cost-

effectiveness analysis of the commercial provisions of NYStretch. For this study, costeffectiveness

means comparing the annual energy cost and frst costs of complying with NYStretch versus the2020

ECCC NYS to determine the incremental cost of design and construction as compared to the annual

energy cost savings. NYStretch includes overlays of both the 2018 IECC and ASHRAE 90.1-2016.

The analysis presented in this report is limited to the overlay of ASHRAE 90.1-2016.

The NYStretch overlay for 90. l-2016 includes a new requirement for choosing an additional set

of increased efficiency requirements. Forthis analysis, the option for reduced lighting power wils

included for all buildings. A summary of results is presented in Tables ES-l through ES-6.

The differences between ASHRAE 90.1-2016 and NYStretch vary by building type and climate zone

with site energy savings ranging from2.3lo l4Yo, source energy savings ranging from 3.0 to 15.3Yo,

and energy cost savings ranging from 3.0 to 16.4YtIncremental cosb range from $0.28 to $5.59 per

square foot and simple payback ranges from 3.0 to 18.4 years.

In aggregate, this analysis indicates that versus ASHRAE 90.1-2016, the NYStretch yields savings

statewide for each building in each climate zone with site energy savings of 5.4Yo, source energy savings

of 6.7%o, andenergycostsavings of 7.lYo. Thesesavings areachievedwithanaverageadditional costof

$ I . 14 per square foot with a I 0.5-year simple payback.

s-1



Table ES-1. Aggregate Summary of Results

Simple

Payback

yetus

3.27

13.25

536

8.84

4.60

t2.03

13 26

r 1.45

13.50

10.s0

Inoremental
First Cost

$/ft2

$ 0 31

3.39

0.55

|64

429

2.85

0.77

043

0.47

$

$

$

$

$

$

$

$

$ t.t4

Energy Cost [$/ft21

90.1-2016 NYStetch % Savtngs

s 226 $ 216 4.1%

s 1.62 $ 1.36 15.8%

$ 1.26 $ l.16 8.70/o

$ 2l3 $ 194 8.7%

s 7.6s g 672 l2.l%

$ 3.86 $ 3.62 6.70/o

$ 0.45 $ 0 39 129%

$ 104 $ 101 3.0%

s 12r $ l.l7 3.4%

$ 1.52 $ l.4l 7.lo/o

Source Ene rgy [kBht/ft2lyr]

90.1-2016 NYStretch % Savings

179.5 172.4 4.0%

130.7 t11.2 14.9%

102.7 94.3 8.2%

185.6 170.4 82%

741.0 659.6 11.0%

313.2 295.2 s.'7%

41.8 36.3 132%

96.0 93 1 3.0%

106.4 103.2 3.7o/o

129.4 120.7 6,70/"

Site Ene rgy lkBtulftz ly rl

90.1-2016 NYStretch % Savings

60.5 58.5 3.4o/o

462 40.9 IL6o/o

37.4 34.3 8.3%

83 I 77.4 69%

414.9 378.2 8.8%

I13.0 108.2 4.33/o

21.5 18 6 13.7%

48.4 4'/.t 2.8%

485 47.4 2A%

54.t 51.2 5.4o/o

Comtruction
Weight

t%lPrototype

Large Office

Standalone Retail

Secondary School

Large Hotel

Full-Se rvice Re stauant

Outpatient Healthcare

Warthouse

l0-Story High-Rise Aparfrne nt

20-Story High-Rise Apartnnnt

8.8%

14.60/,

98%

7.8%

05%

5.4%

75%

21.9%

z). t70

Weighted Average 100.0%
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Ta ble ES -2. S u mmary of Resu lts fo r Gl i mate Tsne 4A

Sirple Pavback

vears

3.1

15.6

6.0

9.6

5.5

12.9

18.4

13.5

Il5

I 1.0

Inc- First Cost

stft2

0.28

3.89

0.61

1.77

5.59

3.t0

1.03

0.43

0.47

$

$

$

$

$

$

$

$

$

s 0.85

Enerev Cost [$/ft2]
90. 1-20 16 NYStretch % Savines

2.26 $

1.63 $

t.29 $

2.17 $

7.62 $

3.90 $

0.42 $

r04 $

1.21 $

2.16

r.38

l. l8

1.99

6.60

3.66

0.36

r.0l

t.t7

4.1%

15.4%

8.0%

8.s%

133%

6.204

13.3%

3.0%

3.4%

$

$

$

$

$

$

$

$

$

$ 1.41 $ 1.33 5.50

Source Enersy tkBtu/ft2lwl
90.1-2016 NYStretch % Savinss

179.3

130. I

104.0

187.4

717.t

314.6

37.4

96.0

106.4

172.2

111.0

95.6

172.2

629.0

296.5

324

93. I

103.1

3.9%

14.7%

8.t%

8.1%

12.304

s.8%

13.5%

3.0%

3.1%

120.6 114.5 s.to

Site Energy fkBtt/ ftz/vr1
90.1-2016 NYStetch % Savines

60.0

44.5

37.0

81.7

380.3

1r1.7

17.7

48.4

48.4

58.0

39.1

33.9

75.9

341.6

106 7

15.2

47.1

47.3

3.4%

12.1%

8.s%

7.1V"

10.20

4.5Yo

14.0%

2.8%

a ao/z.+ /o

51.4 49.2 4.2o/"

Conshuction

WeidfPrototype

Large Oflice

Standalone Retail

Secondary School

Large Hotel

Full-Service Restaurant

Or:tpatient Heahhcare

Warehorse

1 0- Story HighRise ApartnEnt

20- Story High-Rise Apartrrnt

7.5%

4.9%

5.0%

3.s%

0.1%

2.j%o

2.5%

21.9%

235%

Weighted Average
(CLIMATEZ)NE4A)

70.9o/o

s-3



Table ES€. Summary of Resultsfor Glimate bne 5A

Sim:le Pavback
years

4.8

11.7

4.3

8.3

4.3

I1.5

10.4

10.5

103

9.E

Inc. First Cost

$1ft2

0.47

3.08

0.43

1.55

3.90

2.70

0.60

0.38

0.43

$

$

$

$

$

$

$

$

$

$ 1.81

Enersv Cost

90.1-2016 NYStetch % Savins

z.t5

1.34

l.t3

r.90

6.72

3.58

0.40

l.0l

tt7

2.24 s

r.60 $

1.24 $

2.09 $

7.63 $

3.82 s

0.46 $

1.04 $

r.24 $

43%

16/%

8.3%

9.0%

11.90

6.2%

12.604

3.5%

6.0%

$

$

$

$

$

$

$

$

$

$ t.76 $ 1.57 10.5v"

Source Enersy lkBtu/ft2lyrl
90.1-2016 NYStretch % Savins

180.6

129.9

tot.2

183.4

7 41.4

310.6

43.9

998

112.2

173.1

110.0

92.9

1 68.1

661.8

292.8

38.2

96.3

103. 1

4.1%

15.3Yo

8.2%

8.4%

10.70

5.7%

13.0%

3.5%

8.t%

147.5 132.8 l0.0Yo

Site Enersv tkBtu/ft2lvrl
90.1-2016 NYStretch % Savines

63.4

46.5

37.7

83.3

418.0

112.9

23.9

54.5

544

6t.2

4l.2

34.6

77.7

38 1.9

108.2

20.6

52.5

53.2

3.4%

ll.6Yo

8.loA

6.8%

8.6%

4.2q4

13.8Yo

3.6%

2.3%

59.1 54.2 8.204

Corstruction
WeishtProtohDe

|.UYo

7.10h

3.7o/.

2.5Yo

0.3%

2.4Vo

3.8%

00%

0.1%

Large Offce

Standalone Retail

Secondary School

Large Hotel

Full- Service Restar.rant

Outpatient Heahtcare

Warehoue

1 0- Story High-Rise AparErrnt

20-Story High-Rise Aparftrrcnt

Weighted Average
(CLIMATEZONE5A)

20.9o/"
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Table ES4. Summary of Results for Glimate Zone 6A

Life-cycle cost savings were calculated based on a 10- and 30-year period. The resuhs for these analyses are in Tables ES-5 and ES- 6. Over

the l0-year period, the present value of the energy savings are more than the incremental costs of $0.85/sq.ft., $1.81/ sq.ft., and $1.!)6/ sq.ft.

for climate zones 4Ao 54 and 6d respectively. Net energy savings over 10 years are $0.18/sf in aggregate statewide.

Over the 30-year period, the net present value of the energy savings also accounts forreplacement and residual value, and yields savings of

$0.52lsq.ft., $ 1.57l sq.ft, and $ 1 .3 8/ sq.ft. for climate zones 44 54 and 64 respectively. Net energy savings over 30 years are $0.8l/sf in

aggregate statewide.

Sinpb Pavback

vears

3.0

13.2

6.3

8.1

4.6

I1.5

11.6

I 1.6

8.1

10.5

Inc. First Cost

s/ft2

0.30

3.27

0.65

1.49

4.18

2.71

0.75

0.42

0.40

$

$

$

$

$

$

$

$

$

$ 1.96

Enerey Cost

90.1-2016 NYStetch* % Savines

4.4%

t5.l%

8.3%

8.8%

11.7%

6.1%

13.s%o

3.s%

4.001o

$

$

$

$

$

$

$

$

$

225 $

t.65 $

t.24 $

2.09 $

7.76 $

3.88 $

0.48 $

1.04 $

r.25 $

2.15

1.40

l.l4

t.9l

6.85

3.64

0.42

1.01

|.20

$ 1.88 $ 1.70 9.9Vo

Source Enersv lkBhr/ft2lvrl
90.1-2016 NYStretch* % Savines

I81.7

t33.9

r 01.8

185.1

763.7

316.4

44.2

99.8

113 0

174.1

115.0

93.3

170.0

683.6

298.6

38.3

96.2

108.7

4.2o/o

14.1%

8.3%

8.2%

10.5%

5.60/o

13.4Yo

3.5V.

3.8Y.

159.1 144.3 9.30

Site Enerev lkBtu/ft2lvrl
90.1-2016 NYStretch* % Savines

64.4

48.6

38.2

85.4

439.9

116.0

22.0

54.5

55 1

62.1

43.4

35.0

79.9

403.5

t1l3

19. I

52.6

53.3

3.5o/o

10.7%

8.3%

6s%

83%

4.0%

13.2Yr

3.6%

3.3Y.

65.0 60.2 7.4o/"

Construction

WeiehtPrototwe

Large Offce

Standalone Retail

Secondary School

Large Hotel

Full-S ervice Restauranf

Ortpatbnt Healthcare

Warehouse

I 0-Story High-Rbe AparftrErt

20- Story HrglrRise Apartnrnt

0.3%

2.6%

| .lo/o

1.8%

0.1%

1.0%

t.2%

0.0%

0.1Y.

Weighfed Average
(CLIMATE ZONE 6A)

8.2o/"
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Ta ble ES€. S ummary of I Oryear Life€ycle Gost Ana lysis

Ta bl e ES$. S ummary of 3O-year Life{ycle Cos{ Ana lysis

Net Savings over l0 Years

Total $/sf

$ 46,788 S 0.1I

$ 78 r,498.62 $ 0.37

s 617,704 $ 0.30

$ 47,109 $ 0.18

Residual
Value

at lOyrs

s 2s,162

s 24,902

$ 30,782

$ 88,326 $ 25,568

Incrcmental
First Cost

$ 83,9ss

$ 1,558,123

$ 1,252,578

l0 Year Life Cycle Energy Cost

90.1-2016 NYStrctch Savings

s 236s240 S 2,259,659 $ l0s,58l

$ 1,556,783 5 t,438,t47 $ 118,636

$ 1,595,414 $ 1,470,838 S 124,576

8 2,133,146 S 2,023,280 S 109.867

Annual Energy Cost

90.l-2016 NYStretch

s 253,616 $ 242,215

g 167,142 $ 154,337

s 170,912 s t57,469

s 228,761 216,899

Construction
Weight

Io/ol
Prototype

ulA Totals 70.9%

5A Totals 20.9Yo

6A Totals 8.2%

AGGREGATE
VALI]ES

100.0%

30 Year Net Present Value of
Savinqs

$/sf

s0.52

$1.57

$1.38

$0.81

$

$137,741

$156,339

s147.441

sl42,423

Energy Cost
Savings

s260,1s7

s292.323

$305.970

$270,636

Residual
Value

$1,671

{$r07}

$1,211

sI,262

Maintenance

$0

$0

$0

$0

Replacement
Costs

$40,133

s4t,1t2

$50,027

$41,149

First Cost

$83,955

$94,76s

$109,714

$88,326

Construction
Weights

Prototype CZ

4A

5A

6A

AGGREGATEVALUES

70.9o/o

20.9o/o

8.zYr

4A Totals

5A Totals

6.4' Totals
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1 Cost Effectiveness Study

1.1 Background

The PNNL r eport Final Energt Savings Analysis of the Proposed NYStretch-Energt Code 201 8,

February 2019 (PNNL-ACT-10073 Rev. 1) presents the energy and energy costsavings for nine

prototype buildings, which represent more than 73oh of the projected new construction by floor-space

accounted for in the full suite of 1 6 DOE prototypes. PNNL-ACT-1007 3 Rev. 1 identifies I 5 Energy

Efficiency Measures (EEMS) required by the NYStretch. The PNNL analysis and report compare

theprovisionsoftheNYStretchagainstASHRAE Standardg0.l-20l3todeterminesavings.

To determine the cost effectiveness ofNYStretch relative to ASHRAE 90.1-2016, Vidaris quantified

the difference in annual energy performance between NYStretch and ASHRAE 90.1-2016 using Energy

Plus models for nine prototype buildings in three New York cities representing the climates zones shown

in Table l.

Table 1. Prototypesand NewYork GlimateZones

DOE Prototype Climate Zone: City
(Weatherfile)

Large Office Building

CZ4At New York
(USA_NY_lbw .York-

J. F. Kennedy. lntl.A P.744860_TMY3.epw )

CZSA: Buffalo
(USA_NY_Buffalo-

Greater. Buf f alo. lntl.A P.725 280_TMY3.epw )

CZGA: Watertown
( LlSA_l{Y_Watertow n.AP 726227_TIvlY3.epw )

Stand-alone Retail

Secondary School

Large Hotel

Full-service Restaurant

Outpatient Flealthcare

Warehouse

1 0-Story High-rise Apartrrcnt

2O-Story High-rise Apartnent



The cities selected for CZs 4,{ and 5,{ are the same cities used by PNNL in its most recent national

analysis of ASHRAE 90.1-2016:Energy Savings Analysis: ANSI/ASHRAE/IES Standard90.l-2016,

October 2017 (PNNL 2017); namely, New York City and Buffalo, NY.

Changes to the climate zone map in ASHRAE 90.1-2016 reclassified some cities nCZ 6Ato CZ 5A\

including Buffalo, NY. Consequently, for CZ 5A Buffalo supplanted Albany, which had been used in

previous State-specific analyses for CZ 54" Moving Buffalo meant selecting another city for CZ6Aas

PNNL 2017 used Rochester, MN to represent CZ6An the national analysis. Based on consultation

with NYSERDA Watertown, NYwas selected to represent CZ6Afor this analysis. Weather files were

downloaded directly from the DOE's EERE website for this analysis.l

Note that the cities used for this analysis are the same cities used in support of the New York State

Department of State rulemaking process for adopting the2020 ECCC NYS.

1 .2 Ene rgy Analysis Results

PNNL developed the EnergyPlus prototype models specifically for the NYStretch analysis done for

NYSERDA NYSERDA provided PNNL's nine prototype building types to be used by Vidaris in

this analysis. Vidaris started with the NYStretch models and modified them as necessary to create the

ASHRAE 90.1-2016 baseline models for each prototype appropriate to each climate zone. A list of the

differences between the NYStretch and 90. I -201 6 models is provided in Appendix A

To determine the statewide savings that theNYStretch offers beyond ASHREA 90.1-2016, weighting

factors for each result were applied to determine the aggregate savings. The weighting factors used in this

analysis were developed by PNNL based on construction volume by building type and climate zone and

are presented n PNNL-ACT-10073 Rev. l.

Vidaris used the same energy prices used for the 2020ECCC NYS cost-effectiveness and are shown in

Table 4. These rates are based on commercial energy price information available from the U.S. Energy

Information Administration (EIA) for the 2077 calendar year.2

www.enerrycodes.gov/development/commercial/90- 1 _models

T he year 20 1 7 was the most current year for vvhich complete data for electricity and natural gas rates and heat cont€nt
for natural gas was available as ofJanuary 20 1 9 wtren the 2020 NYS ECC cost-effectiveness analysis was started.

2



Vidaris usedEnergyPlusv8.0.0andgeneratedtheresultsforeachprototypeunderbothcodesandfor

each climate zone. Based on the prototype buildings, 2020 NYStretch has been shown to be 7. l%o more

efficient than ASHRAE 90.1-2016 on a cost per square foot basis. With respect to site and source energy,

NYStretch yields savings of 5.4Yo and6.7Yo, respectively. The aggregated results by code and by climate

zone are presented in Table 2 (See Appendix B for more detailed results by building type.)

Table 2. Aggregated Differences in Annual Energy Use and Annual Eneqy Cost between ASHME
90.1-2016 and 2020 NYStretch

1.3 Cost-EffectivenessAnalysis

As part of its analysis, Vidaris included statewide-average utility rates available from the EIA.

Additionally, Mdaris modified the cost data to reflect city-specific cost factors from RS Means.

For consistency, the EIA rate data and RS Means cost factors were selected from 2017, the most

recent year for which complete annual average utility data was available from the EIA

Cost-effectiveness analysis wasnotincluded inPNNL-ACT-10073 Rev.l. Consequently,

Vdaris developed incremental cost data based predominantly on the following sources:

2018 Building Construction Costs with RSMeans Data (RSMeans 2018),
2018 Mechanical Costswith RSMeans Data (RSMeans 2018), and

cost data used by PNNL in their national cost-effectiveness analysis of ASHRAE 90.1-2016

Where these sources were insufficient, Vidaris obtained estimates based on data from the internet

(e.g., electric vehicle charging stations), or its own experience supplemented as needed with

conversations with other practitioners (e.g., infiltration testing, lighting).

The life of energy efficiency measures was determined from NYSERDA's llhole Building Incentive

Calculator and are summarized in Table 3. Detailed cost estimates by building type and climate zone

are included in Appendix D.

a

a

a

3

Total fkBtu) NYS Ene pv Cost Enersv Cost EUI (kBtu/sf) ECI
Site Source Electricitv Gas Total Site Source $/sf

Weighting
Facton

6?
9=
sl'

ASHRAE 90.I-2016

NYStretch

65,273,t16

6t,72t989

156,t27,787 S

14s,682,60s $

1,6ss,039 $ 179,661 $

1,528,231 $ 175,543 $

1,834,701

I,703,773

54.2

51.2

t29.6 $

120.9 $

t.52

t.41

Savings
3,552,026 10,44s,183 $ 126,809 $ 4,118 $ 130,927 2.9 8.7 $ 0.1 1

5.44V" 6.69V" 7.660/0 2.29Vo 7.14V" 5.440 6.690 7.140/t

ErX.=v:>

4A 2,618,314 7As2g2O $ 88,826 $ 3,7s2 $ 92,s78 2.2 6.2 $ 0.0768 70.80/"

5A s,815,539 17,673,722 $ 218,408 $ s,081 $ 223,490 4.8 14.7 $ 0. 1855 21.00/"

6A s,828,422 r7,805,19s S 220,633 $ 4,824 $ 22s,457 4.8 14.8 $ 0.1871 8 2o/n

Combined 3,552,026 10,445,183 $ 126,809 $ 4,118 S 130,927 2.9 8.7 $ 0.1l 100 0%



Table 3. lllleasure Life Assumptions

Measure Description Life (vears)

Enerry Star Kitchen Equipment 7

Liehtine System t5

Motor/drives l5
Gas fired DHW 15

HVAC- Air handlers l5
Buildine ShelVGlazing- Windows 20

HVAC - Electric chillers 20

HVAC - Boilers 20

Buildine Shell/Roof, Wall, Slab 30

Regarding the life-cycle costing, PNNL's latest analysis of ASHRAE 90.1-2016 is based upon Energy

Price Indices and Discount Factors for Life-Cycle Cost Analysis published by the National Institute of

Standards and Technology (NIST). NIST data for 2017 was selectedto be consistentwith the other cost

data being used. NIST identifies the real discount rate for non-energy related expenses (i.e., maintenance

and replacement costs) and delineates Uniform Present Value Factors (UPV Factors) to be used for life-

cycle periods from one to 30 years, by energy type, for Censm Region I (which includes New York

State) and based on a real DOE discount rate of 3.}Vo. The UPV Factor is multiplied by the annual

energy cost to determine the life-cycle value of energy cost over the life-cycle period. The cily cost

factors, utility cost data, and life-cycle parameters used in the analysis are presented in Table 4.

Table 4. Life-Gycle CostAnalysis Panameters

Value Source

NYS Energy - 2017

Electricity

Natural Gas

Heat Content of Natural Gas

0.1475

6.87

t932

$/kwh

$/1000 cf U.S. Energy Information Administration

Bhr/cf

Enerry Price Escalation

Uniform Present Value Factors: Commercial

l0w

Electricity 9.22

Natural Gas 10.57

30 vr

22.72

26.00

Table Ba.l: Enerry Price Indices and Discount Factors

for Life-Cycle Cost Analysis -2017,(Lavappa, et.al.)

Discount Rate (Real) 3.000/o
Energr Price Indices and Discount Factors for Life-Cycle

Cost Analysis - 2017, (Lavappa, et.al.)

4A.. New York

5A..Buffalo

6.4. Watertown

t.346

1.057

0.995

City Code Index RS Means Building Construction Cost Data (2017)

4



The life of a measure does not necessarily equal the life-cycle study period. Measures may have longer or

shorter lives than the 1 0- and 30-year periods used for this analysis, as detailed in Table 3. Consequently,

a residual value of the measures was included in the analysis to account for the value of the measure

associated with the remaining life of the materials installed as part of the measure. The residual values

used are based on straight line depreciation of the present value of the measure over the life of the

measure. For example, if a measure has a 2}-year life, then at the end of 10 years it has a residual

value equal to 50%o of the first cost to install the measure.

Economic analysis results based on annual energy savings and simple payback are presented in Tables 5

and 6. The payback period varies from 3.0 years for Large Office :r:'CZ6Ato 18.4 years for Warehouse

n CZ4A. In aggregate, the statewide areaweighted payback period is 10.5 years.

Table 5. Energy Savings and Simple Payback for By Building Type and Climate Zone

PmtotyI,e CZ
Conshxction

Weight l%l

Site [nery [kBhr/ft2lyr] Source Flergy lkBhr/ft2lyrl Eneryy Cost
Incremental

First Cost

Simy'e

Payback

90. l-2016 NYStretch % Savrngs 90.1-2016 NYstretch % Savings 90.1-2016 NYstretch %Sanngs $/ft2 yean

Large OIIice 4A

5A

6A

7.5o/o

t.0%

0.30/o

60,0

634

64.4

58.0

61.2

62.1

3.4%

34%

3.504

179.3

180.6

181.7

172.2

173. I

t74.1

3.9/o

4.lo/o

4.20A

2.26

2.24

2.25

2.16

2ts

2.ts

4.10h

43%

4.4V0

0.28

041

0.30

J.l

4.8

3.0

Standalone Retail 4A

5A

6A

4.9%

'l.lo/o

2.60/o

44.5

46.5

486

19. I

41.2

43.4

12.1%

Il.60/o

10.7%

130.1

129.9

133.9

l1l0
I 10.0

I I5.0

14.7%

15.30/o

l4.Io/o

1.63

1.60

1.65

1.38

1.34

1.40

ls/'%

16.4Vo

15.t%

389

3.08

3.27

15.6

|.7
132

Secondarl School 4A

5A

6A

5.04/o

3.7%

t.t%

37.0

371

382

33.9

34.6

35.0

8s%

8.1%

8.3%

104.0

10t.2

101.8

95.6

92.9

93.3

8.1%

8.2%

8.3%

t.29

t.24

L24

l.l8
l. 13

L14

8.0%

8.3%

8.3o/o

0.61

043

0.65

6.0

43

6.3

Large Hotel 4A

5A

6A

35%

25%

18%

81.7

83.3

85.4

75.9

77.7

79.9

7.lo/o

6.80/o

65%

187.4

183.4

185. I

112.2

168.1

170.0

8.1%

8.4%

8.2%

2.t7

2.09

2.09

1.99

1.90

t.9l

8.5%

9.V/o

8.8%

177

1.55

|.49

9.6

8.3

8.1

Full-Service

Restatrnnt

4A

5A

6A

0.Io/o

03%

0.lo/o

380.3

418.0

439.9

341.6

381.9

403.5

l0.T/o

8.6%

8.3Y0

7t7.t

741 4

763.7

629.0

66r.8

683 6

12.3Vo

l0.T

10.50/o

7.62 $

7.63 $

7.76 $

6.60

6.72

6.85

13.30/o

ll.9%

ll.1Vo

$

$

$

5.59

3.90

4.18

5.5

4.3

4.6

0utpatient Healthcare 4A

5A

6A

2.0%

2.40

1.jn/o

1il 7

112.9

I 16.0

106.7

108.2

111.3

4:%

4.2%

4.00/o

314.6

310.6

316 4

296.5

292.8

298.6

5.80/o

5.76/o

5.6o/n

1.90

3.82

1.88

3.66

1.58

3.64

6.2%

6.2%

6.1%

$

$

$

3. l0

2.70

2.71

t29

I 1.5

I 1.5

lVarchouse 4A

{A

OA

2.50/o

3.8Vo

l.2Vo

17.7

239

22.4

15.2

20.6

l9.l

14.v/o

13 8%

t3.2%

37.4

43.9

44.2

32.4

38.2

38.3

13,5o/o

13.0%

13.4Vo

0.4

0.46

048

0.36

040

0.42

13.30/o

12.6%

13.50/o

$

$

$

1.03

0.60

0.75

18.4

104

l l.6
t0-Story High-Rise

{partment

4A

5A

6A

2l.9Vo

0.00/o

0.0%

48.4

54.5

54.5

47.t

52.5

526

2.8%

3.60/o

3.6%

96.0

99.8

99.8

93. I

%.3

96.2

3.0%

3.5%

35%

1.04

1.04

1.04

101

1.01

L0l

3.0%

3.s%

3.5%

$

$

$

0.43

0.38

0.42

135

10.5

l 1.6

20-Story High"Rise

Apadm€nt

4A
(A

6A

23.50A

0.1%

0.lo/o

48.4

544

55,1

47.3

s3.2

51.3

2.4Vo

2.3%

3.30/o

106.4

1t2.2

I 13.0

103.1

103. I

108,7

3.lo/o

8.1%

3.9Vo

1.21 $

1.24 $

1.25 $

1.t?

117

1.20

3.4%

6.0%

4.00/o

$

$

$

0.47

0.43

0.40

11.5

103

8.1

4A Totak 4A 70.90/o 51 4 49.2 4.2% 120.6 I 14.5 s.t% $ l.4l $ 1.33 55Vo $ 0.85 I 1.0

5A Toteh 5A 20.9Vo 59. I 54.2 8.TA 147 5 132.8 t0.uh $ 1.76 $ 1.57 10.50/o $ l.8l 9.8

6A Totals 6A 8.2% 65.0 60.2 7.40/o t59.t 1443 93% $ 1.88 $ 1.70 99% $ 1.96 10.5

AGGREGATI VALUIS 100.0% 54.1 51.2 5,40/, 129,4 120.7 6,1% $ 1.52 $ l.4l 7.1% $ l.l4 10,5
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Table 6. Energy Savingsand Simple Payback by Building Type

Additionally, the results of the 10- and 30-year life-cycle analyses are presented in Tables 7 and

8, respectively. The results show that the I 0-year present value of energy savings between NYStretch

and ASHRAE 90.1-2016 is greater than the installed cost of materials for most building types in each

of the climate zones examined with the exception of Standalone Retail, Outpatient Healthcare and

Warehouse in CZ4A- The net savings are aggregated based on the floor space-based weighting factors.

The resulting aggregated energy cost savings, for all climate zones and prototypes, is greater than the

installed cost of materials to achieve the savings of $0. 18/sf over the l0-year period.

Conshuction

Weight

l%lPrototype

Site Energ lkBhr/ft2lyrl Soune f,nergr [kBtu/ft2/yrl Eneqr Cost [$/ft21
Inoremontal

First Cost

Sinfle
Payback

90.1-2016 NYStretch % Savings 90.1-2016 NYstretch % Savings 90.1-2016 NYsfetch % Savings $/ft2 years

large 0ffice

Standalone Retril

Secondary School

larye Hotel

Firll-Servic€ Restruant

Outptie nt Healthcarc

Wfirhouse

8.8%

14.6%

9.8%

7.8%

05%

5.4%

73%

2t.9%

23.7%

lGStory HighRise

Apaftm€nt

2GStory HighRtue

Aparmnt

60.5

46.2

83. I

414.9

I 13.0

2t.s

484

48.5

58.5

40.9

34.3

77.4

318.2

108.2

18.6

47.1

47.4

3.40/o

n.6%

8.30/o

6.9%

8.8%

4.3%

13.Th

2.80/o

2.4r/o

179.5

130.7

lu.7

I 85.6

74t.0

313.2

41.8

960

106.4

172.4

lll.2

%.3

170.4

659.6

295.2

JO.J

93. l

t03.2

4.0V0

l4.v

8.2%

8.2V0

II,UA

5.70/o

13.2Vo

3.00/o

3.lVo

$ 2.26 g

1.62 $

1.26 $

2.13 $

7.65 $

3.86 $

0,45 $

1.04 $

l.2l $

2.16

1.36

l.16

L94

6.72

3.62

0.39

l.01

l.l7

4.TOA

t58%

8.1%

8.7/o

12.t%

6.1%

12.9/o

3.0%

3.4V0

$

$

$

$

$

$

$

$

$ 0.31

3.39

0.55

164

4.29

285

0.17

043

0.41

$

$

$

$

$

$

$

$

3.21

13.25

5.36

8.84

4.60

12.03

13.26

11.45

13.50

Weighled Average 100.0% 54.1 51,2 5.4% 129,4 120.1 6.1% $ 1.52 $ l.4l 7,lo/" $ Ll4 10,50
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Table 7. 10-Year PresentValues of Energy Cost Savings between ASHRAE 90.1-20{6 and
NYStretch

Annual Energy Cost l0 Year Life Cycle Energy Cost

Prototype Area CZ Weight

Table 8 shows that over 30 years, the present value of the energy savings is worth more than the first,

maintenance and replacement costs for eachof the buildings in each of the climate zones examined, with

the exception of Standalone Retail n CAL The resulting aggregated energy cost savings, for all climate

zones and prototypes, is greater than the installed cost of materials to achieve the savings of $0.8l/sf over

the 3O-year period.

Net over lO

Construction

7

90.l:2016 NYstretch 90.1-2016 NYstretch Savings

Incremental
tri6t Cost

Residual

Value

at l0 yea6

Net Savings

Yean

Total $/sf

targe Oflice 49'7,337 4A

5A

6A

75%

t.0%

0.3o/o

g t,122,72t s 1.0?6.703

$ 1,115,954 S 1,067,460

s I,119,808 S 1.070,785

$ 1q392,669 S 9,968,956 $ 423,714

s 10,349,779 $ 9,903,163 $ 446,616

$ 10,389,609 S 9,93-1,763 S 451,846

$ r4l,l87

$ 234,6s6

$ 148,621

$ 37,036

s 40,924

s 23,746

s319,563

s252,884

$326.971

$0.64

s0.51

s0.66

Standalone Retail 24,630 4A 4.9Yo

7.t%

2.6%

5A

6A

33,936

33,U2

34,425

40,095 $

39,525 $

40,555 $

371,457 $

366,882 S

376,6'16 $

$

$

s

3t4,'1'77 S 56,679

307,296 S 59,586

320,293 S 56,383 $

95,821

75,788

80,645

$

$

$ 25,882

$ 18,591

$ 21,594

($r i_259)

$2,389

{$:,668)

(90.51

$0. l0

($0. r l

Secondary School 21O,35'l 4A

5A

6A

5.O%

3.'7%

t.t%

$ 270,675 $

$ 260,020 $

$ 260,845 S

249,133

238,559

239,07t

$ 2,5r1,847 $ 2,311,520 S 200,32'7

s 2,4\7,702 $ 2,218,244 S 199,458

$ 2,426,145 S 2,223,689 $ 202,4s6

$ 128,629

s 91,266

g t3'1,223

$ 54,590

$ 35,287

$ ss,849

$126,288

$t43,479

$r21,082

$0.60

s0.68

$0.58

Iarge Hotel 121,813 4A

5A

6A

3.svo

23%

t.80

$ 264,261 $

$ 254,323 S

$ 255,157 $

24t,a53

23t,509

232,605

s 2,477,2-16 S 2,268,602 $ 208,673

g 2,390,220 $ 2,178,138 $ 214083

$ 2,400,350 $ 2,190,813 S 209,537

$ 215,819

$ 189,061

$ 182,079

$ 58,057

$ 46,2a3

$ 45,577

$50,912

$69,305

$73,035

$0.42

$0.57

$0.60

Full-Sewice
Restaumnt

5,488 4A

5A

6A

O.lo/o

o.3vo

o.t%

$ 41,81 1 $

$ 41,857 $

$ 42,607 $

36,233

36,882

37,@l

397,393 $

400,005 $

408,012 $

$

$

$

345,07s S 52,318

353,253 $ 46,751

360,965 S 47,046

30,6'70

2t,387

22,967

$

s

$

$ 9,80s

$ 7,721

$ 8,675

$31,453

$33,085

s32,7s4

s5.73

$6.03

s5.97

Outpstient
Healthcare

4A

5A

6A

2.j!o

2.4Yo

LjYo

40,843 $ 159,158 $

$ 155,998 $

$ 158,498 $

149,351

146,402

148,849

s 1,4'16,791 $ 1,386,620 $ 90,171

$ 1,448,966 $ 1,36q775 S 88,191

s t,4'72,744 $ t,384,110 $ 88,634

$ 126,695

$ 1 10,444

s I 10,741

$ 30,589

$ 24,158

$ 25,228

($5,ei4 )

s1,905

$3, r2 r

($0. r 5

$0.05

$0.08

Warehouse 5t,9t4 2.5o/o

3.8%

1.2o/o

4A

5A

6A

s 21,760 $

s 23,926 $

s 25,092 S

18,870

20,919

21,707

205,049 $

227,A95 $

237,340 S

$

$

$

177;t4t S 273OA

199,092 $ 28,803

205,358 S 31,982 $

53,254

31,272

39,1 l 8

$

$

$ 14,315

$ 10,203

$ 14,592

($r 1.631 )

s7.'134

$7,45s

($0.:2

$0. l5

$0. I4

4A

5A

6A

21.9%

o.tr/o

0.Oo/o

lGStory High-
Rise Apartment

84,t40 $ 87,838 $

87,886 S

81,795 $

85,168

84,824

84,762

$

$

831,581 $

837,400 $

836,621 S

$

$

s

806,423 $ 25,157

808,170 s 29,230

807,645 $ 28,982

$

$

$

36,040

32,095

?5 1ln

$ 12,t92

$ 1t,372

$ 13,443

$1,310

$8,507

$7,094

$0.02

$0.10

$0.08

20'Story High-
Rise Apartment

4A

5A

6A

235%

0.lYo

O.IY6

168,279 $ 203,645 S

$ 209,293 $

$ 210,1 l2 $

196,793

202,329

20t,789

$ 1,914,r73 $ r,850,628 $ 63,545

$ 1,975,537 $ 1,910,836 $ 64,701

$ 1,984,121 $ r,906,196 g 77,926

$

$

$

78,578

7 1,908

67,193

I 22,90s

$ 21,836

s 20,681

s'l,872

st4,629

$3 I,414

$0.05

s0.09

$0. l9
4A Totals 4A '7o9o/o $ 253,616 $ 242,215 s 2,365.240 $ 2,25e,659 $ t05,581 $ 83,955 $ 25,t62 $46,788 $0.1 r

5A Totals 5A 20.q/o s t67,t42 $ 154,337 $ r,556,783 $ 1,438,147 $ 118,636 $ 1,558,123 s 24,902 $781,499 $0.37

6A Totals 64 8.2Vo s t70,912 $ 157,469 $ 1,595,414 $ 1,470,838 $ t24,5'16 s 1,252,578 $ 30,782 $61 7.704 $0.30

AGGREGATE VALUES 100.0% $ 228,761 216,899 $ 2,133,146 $ 2,023180 $ 109,867 $ 88,326 $ 25,568 $47,109 $0.18



Table 8. 30-Year Present Values of Energy Cosf Savings between ASHRAE 90.1-2016 and
NYStretch

Pmtotype CZ
Construction

Weights
Incre me ntal
FiIst Cost

Replacement
Costs

Maintenance

Costs

Residual
Value

Energy Cost
Savings

Year Net Prcsent Value

Total $/sf

Large Office

4L

5A

6A

7.50/o

LU/o

0.3Yo

$141,187

$234556

$148,621

972,568

s90,142

$35,951

$0

$0

$0

(55.4s6)

(s6.r r 8l

($3,9951

$1,044,138

$1,100,573

$1,113,,14?

$924927

$769,657

s94,879

$1.66

$l.55

$1.86

Standalone Retail

4A

5A

6A

4.9/o

7.|Vo

2.6v.

s95,821

s75J88

$80,645

$49,s32

s36331

$38,6s7

$0

$0

$0

(54581

(sl,2e8l

($4201

s139,674

s146,839

$138,9,14

(s6, I 38)

$3ln
$19222

(S0.2s)

$1.36

$0.78

Secondary School

4A

5A

6A

5.V/o

3.',|%

t.t%

$128529

s9t266

$137 223

gs4,n4

$3130s

w33s

$0

$0

$0

$6911

$1,169

!6,t62

$493,589

M9l,45l

$491,451

$317,577

$370,049

$315,656

$l.51

$1.76

$1.s0

Large Hotel

4A

5A

6A

3.5%

2.5%

1.8%

$21 5,819

s189,061

$182,079

s135,226

$10?301

$107,446

$0

$0

$0

$2,880

92195

s2A07

$5 l4,l4s

$522,556

$516287

$16s980

$228,690

9229,t69

sl.36

$1.88

$1.88

Full Seruice Restaurant

4A

5A

6A

0.1o/o

0.3v,

0.lo/o

$30,670

$21J87

922,%7

$3r24{r

s24,554

924,552

$0

$0

s0

$3,649

$2,871

92:703

$128,892

sl 15,174

$115,901

$70624

$72,10s

s71,0&1

$12.87

$13. l4

$12.95

Outpatient Healthcar€

4A

5A

6A

2.0%

2.404

t.jvo

$126595

$110,4,14

$l 10,741

$52,998

M9,s72

$5 1,869

$0

$0

s0

s5l9

v52
$39s

s2222W

$217331

s2t8A24

$33,035

$51J66

ss6209

$0.81

$1.41

sl.38

Warchouse

4A

5A

6A

25%

3.V/o

1.7/a

$53254

$31272

$qn8

(s2,443"

{ s78l l

(s1.2?4,

$0

$0

$o

$28

922

$2r

w27t
$70,939

$78t83

S16,,187

$40,470

$40,960

$0.32

$0.78

$0.79

l0 Story Highrise Apartment

4A

5A

6A

21.9%

0.V/o

0.0v"

$36,040

$32,09s

s35,330

$l 1,036

$9,033

$8,1 16

$o

$0

$0

$1,015

$937

$55 I

Ml,974

$71,995

$71382

sl59r4

$31,805

$28y'88

$0. l9

$0.38

$0.34

20 Story Highdse Apatment

4A

5A

6A

23.s%

0.t%

0.lo/o

fi8,s78

$71,908

w,193

$403&2

$36963

s35250

$0

$0

$0

$3972

$5,t32

V213

$156,s7s

$ls932o

$191.984

$4rJ87

$5s581

$93,754

s0.25

$0.33

$0.s6

4A Totals 4A '70.v/" $83,955 $40,133 $0 sl,67l $260,157 st37,74t $0.52

5A Totals 5A 20.9/o $91J65 $41,1 l2 $o ($107) $292,323 $15633e $1.57

6A Totals 6A 8.2% $lo9Jl4 $50,027 s0 sl2l r $30s.970 $t47A4t s1.38

AGCREGATE VALUES $8E,326 s41,149 $0 $t,262 $270,636 $142,423 $0.81
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AppendixA.

D ifferences between 2020 NYStretch Energy
Gode and ASHRAE 90.1 -2016

by DOE Prototype and Climate Zone

Note: This appendix adopts the EEM numbering convention used in the PNNL report, Final Energy

Savings Analysis of the ProposedNYStretch-EnergyCode 2018, February 2019 (PNNL-ACT-10073,

Rev. 1).

The following EEMs were not included in Mdaris' analysis as they are not considered stretch measures

with respectto ASHRAE 90.1-2016:

o EEM5
o EEM6
o EEMS
o EEM 14

Occupancy Sensors and Automatic Lighting Controls

Exterior Lighting Controls

Hotel Guestroom FIVAC Vacancy Control
ERV for Apartment Makeup Air Units

High-efficiency SHW (Refer to Appendix C for further discussion)

Demand-based Controls for Recirculated SHW systems

The following EEMs were not included in the final version of the 2020 NYStretch Energy Code:

o EEM9
r EEM 15
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EEM 1 Enhanced lnsulation for Roofs and Walls

This measure amends TableC402.1.4 with more stringent U-factors for opaque thermal envelope

assemblies. The ASHRAE compliance path is required to comply with this revision per section

C401.2.1.a of NYStretch.

Cost data for this measure was developed by determining an insulation cost per R-value from RSMeans

and applying this to the additional insulation required to achieve the improved U-values specified in

table C402.1.4. It was assumed that continuous mineral fiber would be used to meet the required thermal

performance for walls; additional extruded polystyrene was used to meet the increased performance for
roofs. This requirement applies to each of the building prototypes as follows.

U-factor for attic roof in the NYStretch model was revised to reflect updated draft requirements

OPAQUE THERMAL ENVELOPE
(U-factor)

NYStretch ASHRAE90.1 -2016

Large office, Stand-alone retail

CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: nass (non-res)

0.030

0.099

0.032

0.104

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: ness (non-res)

0.030

0.086

0.032

0.090

CLIMATE ZONE 6

Roofs: insulation entirely above deck

Walls, above grade: mass (non-res)

0.029

0.076

0.032

0.080

Full-Se rvice Restau rant3

CLIMATE ZONE 4

Roofs: attic and other

Walls, above qrade: steel franBd (non-res)

0.020

0.061

0.021

0.064

CLIMATE ZONE 5

Roofs: attic and other

Walls, above grade: steel franed (non-res)

0.020

0.052

0.021

0.055

CLIMATE ZONE 6

Roofs: attic and other

Walls, above grade: steel franBd (non-res)

0.019

o.047

0.021

0.049

Secondaru School. Outoatieff Healthcare
CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: steel franed (non-res)

0.030

0.061

0.032

0.064

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: steel f raned (non-res)

0.030

0.052

0.032

0.055

CLIMATE ZONE 6

Roofs: insulation entirely above deck

Walls, above grade: steel franed (non-res)

0.029

o.o47

0.032

0.049
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OPAQUE THERMAL ENVELOP E
(U-factor)

NYStretch ASHRAE90.l -2016

Large l-btel

CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above qrade: nrass (residential)

0.030

0.086

0.032

0.090

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: rmss (residential)

0.030

0.076

0.032

0.080

CLIMATE ZONE 6

Roofs: insulation entirely above deck

Walls, above grade: nnss (residential)

0.029

0.067

0.032

0.071

Warehousea

CLIMATE ZONE 4

Roofs: netal building

Walls, above grade: netal building

0.035

0.048

0 037

0.060

CLIMATE ZONE 5

Roofs: netal building

Walls, above grade: netal building

0.035

0.048

0.037

0.0s0

CLIMATE ZONE 6

Roofs: netal building

Walls, above qrade: netal buildinq

0.028

0.048

0.031

0.050

1O-Story Apartment, 20-Story Apartment

CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: steel franed (residential)

0.030

0.061

0.032

0.064

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: steel franed (residential)

0.030

0.052

0.032

0.055

CLIMATE ZONE 6

Roofs: insulation entirely above deck

Walls, above grade: steel franed (residential)

0.029

0.044

0.032

0.049

4 U-factor for metal building walls and roof in the NYStretch model raere revised to reflect updated
2020 NYStretch requirements.
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EEM 2 Enhanced Fenestration

This measure amends TableC402.2.4 with more stringent U-factors and SHGCs for building envelope

fenestration assemblies. The ASHRAE compliance path is required to comply with this revision per

section C401.2.1.b of NYStretch. Currently under the2020 NYS ECCC, there is a proposed revision to

2018 IECC such that north-facing vertical fenestration will be required to meet the SHGC requirements

applicable to south, east and west facing fenestration. Consequently, this analysis assumes all orientations

will meet the SHGC requirements for the south, east, and west orientations. Window performance in the

energy models is based on weighting factors provided by PNNL for fxed, operable, and non-metal

framing for each of the building prototypes. This requirement applies to all the building prototypes.

Vidaris revised the U-factors in the PNNL NYStretch models to reflect the current NYStretch

requirements.

Cost data for this measure was developed based on the incremental costs between windows with respect

to decreased U-factor in PNNL's national cost effectiveness analysis.

VERTICAL FENESTRATION
(U-Factor)

NYStretch ASHRAE 90.1-2016

Large Office, Stand.alone Retail, Secondary School, Large tlotel, Full-Service Restaurant,Outpatient
llealthcare, Warehouse, 10-Story Flgh-Rise Apartment, and 20-Story High-Rse Apartment

CLIMATE ZONE 4

Fixed fenestration (nretal)

Operable fenestration (netal)

l,lon-nBtal

SHGC

Skylight U

Skylight SI-GC

0.36

0.43

0.30

0.36

0.48

0.38

0.38

0.46

0.31

0.36

0.50

0.40

CLIMATE ZONE 5

Fixed fenestration (netal)

Operable fenestration (netal)

I'lon-netal

SHGC

Skylight U

Skylight SFGC

0.36

0.43

0.27

0.38

0.48

0.38

0.38

0.46

0.31

0.38

0.50

0.40

CLIMATEZONE 6

Fixed fenestration (netal)

Operable fenestration (netal)

l,lon-nBtal

SHGC

Skylight U

Skylight SFGC

0.34

0.41

0.27

0.40

0.48

0.38

0.36

0.45

0.30

0.40

0.50

0.40
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EEM 3 Air Leakage Testing for Mid-sized Buildings

This measure amends section 5.4.3.1.3 to add a requirement for buildings 25,000 to 50,000 square feet

and less than or equal to 75 feet in height to comply with whole building pressurization testing and air

barrier requirements. Previously, testing was not required.

For this analysis, the new testing requirement applied only to the Outpatient Healthcare and Warehouse

prototypes. The difference between 90.1-2016 and NYStretch are as follows:

AIRLEAKAGE lcfrtttsfl NYStretch 90.1-2016

Outpatient tlealthcare 0.40 1.00

Warehouee 0.40 1.00

Infiltration testing was assumed to be done once to confirm compliance. Any additional testing would

be optional since it would not necessarily be required for compliance but would be an aid during

construction. Costing for this measure was based on Vidaris experience with this work and feedback

from industry professionals. For CZ 5Aand 64, the size of the Outpatient Healthcare allows for a cost of

$3,200, and $8,500 for climate CZ4Adue to complexity related testing in locations like New York City.

The Warehouse was considered more complex due to the volume and height of a typical warehouse with

greater cost of testing equipment and more effort to do the work Ultimately, the cost was judged to be

twice that of the Outpatient Healthcare, or about $17,000 for CZ4A and $6,400 for CZs 5A and 64"

EEM 4 Reduced LPD for lnterior Lighting

This measure amends Tables C405.3.2(l)andC405.3.2(2) with reduced lighting power densities

(LPD). The ASHRAE compliance path is required to comply with this revision per section C40l.2.1.c

of NYStretch. The ASHRAE compliance path is also directed to follow the requirements of section

C406-Additional Efficiency Package Options. Per direction from NYSERDA, the analysis is based

on Option 2-reduced fghting power in accordance with section C406.3, which specifies an additional

l0% reduction in connected lighting power. This requirement applies to all the building prototypes.

Previous cost estimates from PNNL associate a lower frst cost for buildings with lower LPD; based

on feedback from lighting design professionals, it is anticipated there will be no cost associated with

this measure. LPDs are based on the space-by-space method unless indicated otherwise.
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INTERIOR LIGHTI NG POIJVER DENSITY

wrffl
NYStretch

NYStretch less
10o/o

90.{-2016

Larse Office

Off ice (building area rethod) 0.69 0.62 0.79

Stand-Alone Retail

BOH (area w eighted average)

Sales Area

Lobby s

Dsplay lighting - type 1,2,3 (area weighted average)

0.50

1.06

0.90

o.32

0.45

0.9s

0.81

0.29

1.22

1.00

Secondary School

Oassroom

Corridor

Lobby5

lMechanica15

Restroom

Office

Gynnasiuny'exercise areas

Kitchen/Food freparation Area

Cafeteria/Dning

Library/reading area ( Building Area lv'lethod)

Audience seating area - auditoriunf

0.74

0.58

0.90

0.39

0.75

0.85

0.50

0.92

0.53

0.78

0.63

0.67

0.52

0.81

0.35

0.68

0.77

0.45

0.83

0.48

0.70

0.57

0.92

0.66

1.00

0.43

0.85

0.93

0.50

1.06

0.63

0.82

0.63

Large Flctel

Office (Building Area lt4ethod)

Retail (Building Area lvlethod)

lVlechanical roonBs

Storage

Laundry Room

Dning Area - fanily dinings

Lobby - hotel

Guest roons

Corridor

Kitchen/Food Preparation Area

0.69

0.91

0.39

0.43

0.43

0.54

0.68

0.75

0.58

0.92

0.62

0.82

0.35

0.39

0.39

0.49

0.61

0.68

0.52

0.83

0.79

1.06

0.43

0.46

0.43

0.71

1.06

0.77

0.66

1.06

10-story Apartment

Off ice - encloseds

Corridor

Stairwell

$/lechanical roors5

0.85

0.58

0.50

0.39

0.77

0.52

0.45

0.35

0.93

0.792

0.58

0.43

5 LPDs in PNNL'sNYStretch model were revised to reflect current NYStretch code requirements.
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INTERIOR LIGHTING PO'VER DENSITY

wft2) NYStretch
NYStretch less

10%
90.1-2016

20-storyApartment

Office - enclosed6

Corridor

Stairwell

lVlechanical roonsT

Sales AreaT

Dsplay lighting - retail type 37 (weighted average)

Dsplay lighting - retail type 27 (weighted average)

Dsplay lighting - retail type 17 (weighted average)

Additional retail allowance [Watts] 
7

0.85

0.58

0.50

0.39

1.06

1.05

0.45

0.45

1,000

0.77

0.52

0.45

0.35

0.954

0.945

0.405

0.405

900

0.93

0.792

0.58

0.43

1.22

1.05

0.45

0.45

1,000

Outpatient thalthcare

Conf erence/lVleeting/Mu ttip urpose

Corridor

Dning Area - cafeteria/fastfood

l-lealthcare Facility - nurse station

Flealthcare Facility - patient room

Healthcare Facility - physical therapy

Flealthcare Facility - recovery room

Flealthcare Facility - exany'treatnent

l-lealthcare Facility - irnaging room

Flealthcare Facility - operating room

Lobby - all otherT

Lounge/breakroom - healthcareT

Off ice -enclosed >250 sf7

RestroomT

Storage room,50-100 sf

0.93

0.58

0.53

0.75

0.45

0.84

0.89

1.16

0.98

1.87

0.90

0.53

0.85

0.75

0.43

0.84

0.52

0.48

0.68

0.41

0.76

0.80

1.04

0.88

1.68

0.81

0.48

0.77

0.68

0.39

1.07

0.792

0.63

0.81

0.62

0.84

1.03

1.68

1.06

2.17

1.00

0.78

0.93

0.85

0.46

Full-se rvice Restaurant

Dning Area - fanily dining

Kitchen/Food Pleparation Area

0.54

o.92

0.49

0.83

0.71

1.06

Warehouse

Office (Building Area lvlethod)

Warehouse - storage- nedium to bulky

Warehouse - storage - snpll hand carried itens

0.69

0.27

0.65

0.62

0.24

0.59

0.79

0.35

0.69

6 LP D. in PNNL's NYStretch model were revised to reflect current NYStretch &aft code requirements
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EEM 7 Reduced Fan PowerAllowances

This measure found in Tables C403.8.1(1) and 6.5.3.1-1 limits the fan energy used by heating,

ventilation, and air-conditioning (HVAC) equipment. It requires that variable air volume (VAD

systems use no more than 0.001 0 bhp/cfm and constant air volume (CA\D systems use no more

than 0.00088 bhp/cfm for fan power. These limits only apply to fan motors larger than 5 nameplate

horsepower; smaller fan sizes are not regulated in either code. This requirement applies to the large

ofhce, standalone retail, secondary school, large hotel, and outpatient healthcare building prototypes

Vidaris revised the PNNL NYStretch models to reflect current NYStretch code requirements for

these fan systems.

Costing for this measure was based on increased system capacities for larger air handling equipment

that would result in increased cross-sectional areas of the unit and components (e.g., coils, filters, ducts,

unit housings, etc.) that would reduce the static pressure, and thus the brake horsepoweq for the affected

systems. For constant volume fans, this required an increased capacity of 3.2%o; variable volume systems

required a 13.4Yo increase in capacity.

Fan PowerAllorance NYStretch 90.1-2016

Large O{fice, Standalone Retail, SecondarySchool, Large Hotel, and Outpatient tlealthcare

CV (bhp/cfm) 0.00088 0.00094

VAV(bhp/cfm) 0.00100 0.00130

EEM 10 High-efficiency Gommercial Kitchen Equipment

EEM10 reduces plug load energy usage. This measure upgrades major commercial kitchen appliances

to ENERGY STAR@.

Costing for this measure was based on equipment lists from previous projects and the incremental

costs from the Savings Calculator for ENERGY STAR@ Commercial Kitchen Equipment developed

by the U.S. EPA and DOE.7 To account for the variation of kitchen sizes in the affected prototypes,

an incremental cost per square foot was used.

Affected prototypes: secondary school, full-service restaurant, and large hotel.

The Savings Calculator for Energy Commercial Kitchen Equipment is available at

https://www.energystar. gov/sites/.. ./commercial_kit chen_equipment_calculator. xlsx
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EEM 11 Thermal Bridging Reduction

EEMI I addresses the mandatory provision in NYStretch to include a minimum R-3 thermal break at

penetrations, including parapet walls and balcony projections. None of the prototypes include balconies

Each building with a flat roof is assumed to have a parapet that is 42 m. high and follows the perimeter

ofthe roof.

This analysis assumes that each prototype meets prescriptive requirements of the code. This measure

simply requires that elements of the envelope that are noncompliant have an R-value no less than R-3,

which is itself less than code compliant. Consequently, the remainder of the envelope systems would

have to be improved to reach overall code compliance.

Consequently, this measure does not result in any energy savings. Additional insulation is included in the

lifecycle cost analysis to address the additional cost of meeting the prescriptive requirements for opaque

envelope assemblies.

Costing for this measure was based on the assumption of additional mineral wool insulation at the parapet

to eliminate thermal bridging. It was assumed that this will require lZin at wall + 42in of parapet height +

12in wide parapet + 42r:' of parapet height to roof deck: 9 ft of total insulation of R-4.2/in for entire

perimeter of roof.

Affected prototypes: large office, standalone retail, secondary school, large hotel, outpatient healthcare,

1O-story high-rise apartment, and 20-story high-rise apartment.

EEM 1 2 Exte rior Lighting Power Reduction

This measure modifies Table C405.4.2(2) with reduced exterior lighting power allowances. As

allowances vary by lighting zone, the model uses an average of lighting zones for each protype

building; these averages were developed by PNNL for the national analysis of ASHRAE 90.1-2016.

Following the methodology used by PNNL's analysis ofNYStretch, it is assumed there are no parking

lots for prototypes in climate zone 4A. PNNL also excluded exterior lighting for lO-story and 20-story

apartment prototypes as the majority of these buildings are in climate zone 44 and have no or limited

exterior lighting.

At the time of this analysis, this measure is only included in the IECC overlay of the NYStretch draft.

Vidaris included this measure in the analysis at NYSERDA's direction as the final version of the code

is anticipated to include it in the ASHRAE path as well.
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Based on an analysis of typical parking lot lighting, it was determined that standard metal halide lamps

could be used to achieve the LPD limits for NYStretch. As there is only a minimal reduction in fagade

and entryway lighting, it was assumed there is no incremental cost for this measure.

* P arking lot lighting is only included in climate zones 5'A. and 64.

Parkinglot lightingis only included in climatezones54'and 64

FagadeWsfl Doors [Wltl Parking ld lw/sfl.

Lighting
Tsne

1

2

3

4

NYStretch 90.1-20{6

0.000

0.075

0.1 13

0.1 50

0.000

0.100

0.1 50

0.200

NYStretch 2016

12.6

12.6

20.0

20.0

14.0

14.0

21.0

21.0

NYStretch 2016

0.03

0.04

0.05

0.05

0.03

0.04

0.06

0.08

Lighlitg
Tone

Prototype
FaCadeWsfl Doors [Wlll Parking ldlW/sfl.

NYStretdr 90.1-
2016

NYStretdr 2016 NYStretdr 2016

4

2,3

2,3

3,4

2,3,4

2,3

2,3

3,4

3,4

Large Office

Stand-alone Retail

Secondary School

Large l'btel
Full-se rvice Restaurant

Outpatie nt l'le althcare

Warehouse

l0 Story Mid-Rise Apt.

20 Storv Hiqh-Rise Apt.

0.1 50

0.094

0.094

0132

0.113

0.094

0.094

0.200

0.125

0.125

0.175

0.150

0.125

0.125

nla

nla

20.0

16.3

16.3

20.0

17.5

16.3

16.3

21.O

17.5

17.5

21.0

18.7

17.5

17.5

nla

nla

0.050

0.045

0.045

0.050

0.0s0

0.045

0.045

0.080

0.050

0.050

0.070

0.060

0.050

0.050

nla

nla
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EEM 13 Efficient Elevator, Regenerative Drives

This measure requires regenerative drives for elevator motors with a rise of 75 feet or greater

The PNNLNYStretch models included this as a 5olo power reduction for the elevator motors.

Costing for this mez$ure was based on data from previous projects

Protodpe Building
NYStretch

lW, totall
90.1-2016

[W, totall

LARGE OFFICE -(12) 30hp motors 232,222 244,444

l0-STORY APARTMB.IT - (l) 30hp motor 19,352 20,371

20-STOtr APARTMENT - (2) 30hp motors 19.352 20,371
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Appendix B

Differences in Energy Performance, and Annual
Energy Cost between2020 NYStretch Energy

Gode and ASHRAE 90.1 -2016

by Glimate Zone and Building Type
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TABLE B1: Differences in Energy Performance, and Annual Energy Cost between ASHRAE 90.1-2016 and 2020 NYStretch by Climate Tnne andBuilding Type (Part A)

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.1 -20LG

Energy Usage Total ftBtu) Energv Cost EUI (kBtn/sf; ECr($Af) Weighting
Factorskwh therms Site Source Gas Total Site Source Gas Total

Ofrice 497 fbet

75%

t0%

0.3o/o

Standalone Retail 24,630 square f'eet

4.9o/o

7 lo/,

2.6%

Secondary School 210,357 square feet

5.0o/o

3.704

1.1%

60.01

57.98

179.32

17224

2.t%

2.103

0.061 $

0.062 $

2.26

2.16

2.03 708 0.093 ltr illi 1 $ 0.09

6339

61.23

180.60

173.12

2.t53 0.090 $

0091 $

2.24

2.1s2.055

2.16 7.47 0.099 rr rlr;l; $ 0.10

9.38

62.t3

l8l.7l
174.11

2.155

2.056

0.097 $

0.097 $

2.25

215

2.25 7.60 0.099 rr; |t;rj) $ 0.10

44.4

39 09

130.06

I I 1.00

1.574

1.321

0.054 $

0.0s7 $

1.63

1.38

5.37 19.06 0.253 1il iir)-r) $ 0.25

46.54

41.15

129.91

I1002

L53 1

1.262

0.074 s

0.080 $

160

1.34

5.39 19.90 0.269 rii{)|ii $ 0.26

48.63

43.4t

133.85

114.96

1.564

1 310

0.083 $

0.087 $

1.65

140

522 l8 89 0.253 i| t)ij.li $ 0.25

37.03

33.89

103.99

95.59

1.230

L l33

0.057 $

0 051 $

1.29

1.18

313 8.39 0.096 0006 s 0r0

37.69

34.62

101.23

92.90

t 165

1 068

0.072 $

0066 $

1.24

l.l3
3.07 8.33 0 096 0.006 $ 0.10

38. l5

34 99

rct.n
93 29

1.t66

I 068

0.074 $

0.068 $

1.24

't t4

316 848 0.098 0.006 $ 0l0

4A

44.

ASHRAE 90.I.2OI6

NYStretch

7,404,873

7,090,01 i

45,821

46,458

29,U7,478

28,836,870

89,183,930

85,662,437

1,092,2t9

1,045,777

30,503

{t q)7
1,122,721

1.076,703

4A Savings 314,86',f i.t,1l 1,010,608 3,521,492 46,442 r..li.i i 46,018

5A

5A

ASHRAE90.I-2016

NYSIretch

7,26t,02s

6,929.778

67,527

68,076

31.527,3t0

30.452,005

89,817,293

86,099,862

1,071,001

1,022,142

M,953

45,318

I,l 15,954

1.067.460

5A Savings 331.247 ii.l')l 1.075,306 3,717,431 48,859 i it;{:) 48.493

6A

6A

ASHRAE90 I-2016

NYStretch

7,265,584

6 01t (ri
n306
72,462

32,020,810

30,900,009

90,369,5s0

86,590,416

L47t,674

1.022.547

48,134

48.238

I.l 19,808

r.070.785

6A Savings 333,059 1 lri(,i 1,120,801 3,779234 49,126 i ili.i.i 49,022

4A

4A

ASHRAE90.t-2016

NYSIretch

262,889

220,s89

1,981

2,102

1,095,100

962,803

3,203,339

2,133,881

38,n6

32,537

t,3 l9

I lqg

40,095
'11s15

4A Savrngs 42,300 r. I :rrl 132,297 469,458 6.239 { liLl } 6.159

5A

5A

ASHRAE90.t-20r6

NYStretch

255,586

210,720

2,742

2,946

1,1,16,310

1,013,55 1

3,t94,822

2,709,799

37,699

31.081

t,826

1.961

39,525

11 nl1

5A Savings 44,867 i:{r,l ) 132.759 490.023 6.618 ll--i 6.483

6A

6A

ASHRAEm.I-2016

NYStretch

261,r03

218,834

3,06E 1,197,708

1,069.137

3,2%,7%

2,83t,477

38,5 l3

32,278

2,043

2,147

40,555

34,42s1 t?5

6A Savings 42,269 rl:'jj 128.571 465,319 1 li).1) 6,13 1

4A

4A

ASHME90.1-2016

NYStretch

t,753,599

1,616,146

18,055

t6,15 I

7,788,7s1

7.129.347

21,874,479

20, I 08,691

258,656

238,381

12,019

10,751

Tt\,675

249,133

4A Savrngs 137,453 1,904 659.404 1,765,788 1n 17L 1,268 21,542

5A

5A

ASHME90.1-2016

I.IYStretch

1,6ffi,790

1,523,268

22,612

20,845

7,927.850

7.281.909

21,294,010

19,541,774

244,967

224,682

r 5,053

13,877

260,020

238,559

5A Savings 137,522 1,767 645,941 t,752"236 20,285 1,176 21,461

6A

6A

ASHRAE90.r-2016

NYStretch

1,662,210

t,523,t35

23,518

21,645

8,02s,261

7,36t,422

21,407,tM

19,623,981

245,176

224,662

15,669

14,409

260,W5

239.071

6A Savngs 't39,075 1,893 663,839 t,783,t24 20,514 1,260 21.774
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TABLE Bl: Difrerences in EnergyPerformancen andAnnualEnergyCostbetweenASHRAE 90.1-2016 and2020 NYStretch byClimate Tnne andBuilding Type (PartB)

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.L -2016

Energy flsage Total (kBtu) fnergy Cost EII(kBtu/sf)

Site Source

ECI($/sl) Weighting

kwh therms Site Source Gas Total Cas Total Factors

Hotel 121 uare i'eet

4A

4A

ASHRAE 90.I.2016

NYStretch

1,587,057 45,330 9,947,992

9,239,607

n,$2,n9
20980,929

234,@t 30,176 2&,267

241,853

8t.67

75.85

t87.44

172.24

L9n
1.750

0.248 $

023s $

2.17

19971

4A 141,828 2,245 20,920 t4 5.82 r5.20 0.172 0.012 $ 0.l8 35%

25%

64

6A

ASHRAE90.l-2016

NYStretch

1,489,832

t,345,009

53,188

51,399

10,N\n2 22,547.031 219,750

198,389

35,q7

34,216

?s5,157 85.39

79.87

185.10

r7001

1.804

1.629

0291 $

0.281 $

2.W

l.9ll0 709,350

6A Sav 673,001 l9l ,, ii, 5.52 15.09 0.175 0.010 $ 0. l9 1.8%

Full Service Restaurant f'eet

4A

4A

ASHRAEM.I.2OI6

NYStretch

n3,76 t32N 2,087,32t 3,935,635 32,997

28,077

&8r4 41,81 1 380.33

341 58

717.n

628.99

6.0t2

5l16

1.606 s 7.62

1.486 S 6.60156

44, 989 212,671 I 4920 658 s.578 38.75 88. l2 0 896 0.120 $ 1.02 0.t%

03%

6A

6A

ASHRAE90.I-2016

NYStretch

212,659 16,885 2,414,W

2,2t4,359

4,19t,2136

3"751,697

31,367 n,24 42,ffi7

37,601

439.ffi

403.48

763.70

683.60

5.715

4.924

2.048 $
1928 $

7.76

6.8s195 1

6A 29.464 992 I 4,3M 660 36.38 80. l0 0.792 0.120 $ 0.91 0 lo/o

Healthcare 40,843 feet

4A

4A

ASHRAE90.1-2016

NYStretch

1,032,065

96r'.334

10,408 4562,2M

4,358.667

12,851,2$

12,108.201

152,230 6,929 159,158

149,351

t I 1.70

106.72

314.65

296.46

J.727

3.483

0r70 $

0.174 $

3.90

7 12 3.66

4A Savings 67.73t , -1,, r 9.990 ii,li 498 18. l9 0.245 (li tri)1) $ 0.24 2.0%

2.5o/o

t.0%

83 35

77 67

183.38

168.06

1 812

1 635

0.n6 s
026s $

2.09

190

0 177 0.01 1 $ 0.195.67 15.32

418.05

38r.91

741.39

661.80

5n5
4.938

1.901 $

1.782 $

7.63

672

36.14 79.58 0.787 0. r 19 $ 0.91

u2.93

108 I5

310.57

29283

3.626

3.386

0.193 $

0199 $

3.82

358

4.77 l7 74 0240 tu (lt)ii $ 0.23

n6.02

nt 32

3 16.35

298 58

3.674

3.432

0.207 $

0.213 $

3.88

3.64

4.70 17.77 0.242 {u {){$) $ 0.24

5A

5A

ASHMEm.I-2016

NYStretch

1,496.437

1,350,487

50,472

48,s39

10,153,016

9.46t,786

n337,9@

20.472,318

2m,125

199,197

33,59

32.312

254,323

231.509

5A Savngs 145,950 1,932 69t.23t 1,865,591 21,528 1,286 22,814

54

5A

ASHRAE 90. t-2016

NYStretch

2t3,031 15,675

14"691

2,294,327

2,096,005

4,068,852 31,422 10,435 41,857

36,882745 102 780

5A Savings 9U 198,322 436.769 655

5A

5A

ASHME90.l-2016

NYStretch

1,004,067

937,570

1 1,865

12.183

4,612,345

4,417.320

12,68r'.,63

11960.217

148,100

138,292

7,898

8.1 l0

155,998

146.42

5A 66,497 llllr 195,025 7 9

6A

6A

ASHME90.l-2016

I.IYStretch

t,0t7,J1J 12,672

13,044

4,738,507

4,s46,734

12,920,854 150,063 8,436

8,683

158,498

148.849I il8 66
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TABLE Bl: Differences in Energy Performance, and Annual Energy Cost between ASHRAE 90.1-2016 and2020 NYStretch by Climate Tnne and Building Type (Part C)

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.1 -20L6

Frrergy l-hage Total (kBtu) Frrergy Cost EtlI (k Btu/s l)

Site Source

ECI($/sf)

Cas

Weighting
kwh therms Site Source Cas Total Total

914 feet

4A

4A

ASHME90.l-2016

NYStretch

t25,317 4.n\ 919,63 1,943,329

1,681,000

18,484

16,08r

3,276

2,788

21,7ffi

t 8,870

17 72

15.23

37.43

32 38

0.356

0.310

0,063 $
0054 $

0.4
036189

4A Savings 16,292 732 I 28,81 4 262,330 487 2.48 505 0 046 0.009 $ 0.06 2.5%

3.8%

l0 Story Highrise Apt 84,140 square tbel

21.9%

0.0%

0.0%

20 Storv lliehrise ADt 168,279 square feet

23j%

0.1%

0.1%

23.89

20.60

4394

38.23

0.357

0.314

0.104 $
0089 $

0.6
040

3.29 5.70 0.M3 0015 s 006

22.M

19.13

44 l8

38.26

0.398

0.344

0.08s $

0.074 $

0.48

0.42

2.91 5.92 0.0s4 0.011 s 007

48.45

47 10

95.96

93 t2

0.8s3

0826

0.191 $
0186 $

1.04

l0l
t.34 284 0027 0005 $ 003

54 47

52.51

99.79

96.27

0.806

0.778

0238 $

0.230 $

1.04

l.0r

I.96 3.52 0.028 0009 $ 0M
54.53

52.55

9.75

9625

0,804

0777

0.239 $
0.230 $

l.M
I0l

t.97 3.50 0.027 0.009 $ 004

48.45

47.30

106.38

r 03. l0

1.049

L010

016r $

0.r59 $

t21
1.17

I l5 3.28 0 039 0.002 s 0.04

54.42

53 19

n2.24

108.87

Loa
L003

0202 $

0.200 $

124

1.20

1.23 3.37 0.039 0.002 $ 0.04

55.12

53 31

112.98

I 08.75

1.042

0.998

0.206 $
0.201 $

1.25

1.20

l8l 4.24 0.0M 0005 $ 00s

5A

5A

ASHME90.l-2016

NYStretch

125,589

I 10,586

8,1 15

6,921

1,240,006

1,069,439

2,280,859

1,984,898

18,524

16,31 I

5,402

4,607

23,926

20,919

5A Savings 15,003 1,194 170"567 295,961 2,213 795 3,008

6A

6A

ASHRAE M.I-2016

NYStretch

140,039

120,967

6,64

5,805

1,144,259

993.282

2,293,@

1.986.376

20,656

17.843

4,43'.1

3,865

25,W2

21.707

64. Savings 19,072 859 t50.977 307,288 2,813 572 3,385

4A

4A

ASHRAE90.I-2016

NYStretch

48tr.,453

47t,098

24,1&

?1 557

4076.188

3,963,044

8,073,ffi

7,835,041

71,79

69,487

16,086

1s,682

87,838

85,r68

4A Savings l 5,356 608 113,1M 238.599 4{A 2.669

5A

5A

ASHME90 I-2016

NYStretch

459,n5

444.061

30,143

29.030

4s83,r61

4.41 8.1 50

8,395,873

8.100.014

67,n0

65.499

20,w
19.325

87,886

84.824

5A Savings 15.713 r.r ri 165.01 r 295.860 2.321 74t 3.062

64'

6A

ASHME90.l-2016

NYStretch

458,814

443,359

30,n3

29,091

4,587,788

4,421,886

8,393,046

8.098.427

67,67s

65,395

20,n9

19.366

87,79s

84.762

6A Savings 15.456 r.t32 165.902 294.620 2,280 753 3,033

4A

4A

ASHME90.1-2016

NYStretch

t,t97,M
1.152.49

q,689

40,277

8,153,1 il
7959,762

t7,n 3.24

17J49994

176,558

169.980

n,087

26.813

203,&5

196.793

4A Savurgs M.594 412 193.349 55r,331 6,s78 274 6,852

5A

5A

ASHRAE90.I-2016

NYStretch

I,18&626 51,029 9,158,537 18,888,461 175,322

168.726

T,n0 2W,293

202.3291.143.904 50.478 8.950.788 18.321"053

5A Savrngs 44,722 552 207,749 567,408 6 5q7 367 6,964

6A

6A.

ASHME90.l-2016

NYStretch

1,r88,90

1,t38,529

52,179

50,857

9,n4,748

8,970,389

r9,012,980

18,299,523

175,376

167.933

34,736

?1 RS6

210,112

201.789

6A Savin gs 50.41 1322 304.359 713^458 7.443 880 8.323
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Weighting
Factors

7.5%

l.jYo

0.3%

4.9%

7.t%

2.6%

5.0%

3.'704

1.lyo

3.5o/o

25%

1.8%

0.1%

03%

0.lyo

Pavback Period

{lears )

3.t

48

3.0

156

11.7

t3.2

6.0

43

6.3

9.6

83

8.1

55

4.3

4.6

Climate

Znne

ASHRAE

Standard

fnergy Usage Annual NYS Enersv Cost Annual Savings lncremental First Cost

kwh therms Uectricity Cas Total Total ($40 Total ($/sf)

Large Offrce 497.337 square feet

4A

44.

90.1-2016

NYStretch

1,q4,873

7,090,01 I

45,821 $

46,458 $

1p92219 I
1,045,777 S

30,503 s

30,927 $

1,122,721

1,076,703 $ 46,018 $ 0093 $ l4t,l87 $ 0.284

5A

5A

%.t-2016

NYStretch

7,26t,m5

6,929,778

67,527 $

68,076 $

1,071,001 $

$

44,953 $

45,318 $

1,1 15,954

t,067,4601 n11 1L1 $ 48,493 $ 0098 I 234,6s6 $ 0.472

6A

6A

90 1-2016

NYStretch

7,265jU
6 0?, 5)5

72,306 $

72,467 $

1,u71,674 S

t,022,547 $

48,134 S

48,238 $

1,1 19,808

1,070,785 s 49,022 $ 0.099 $ 148.621 $ 0.299

Standalone Retail 24,630 square feet

4A

4A

90.1-2016

NYStretch

20,W
220,589

1,981 s

$

38,776 g

32,537 S

1,319 $

1.399 $

40,09s

33,9362,tu $ 6.159 $ 0250 $ 95,821 $ 3.890

5A

5A

90.l-2016

NYStretch

255,5t!6

210,720

2,742 $

$

37,699 $

31,081 $

1,826 $
1,961 $

39,525

33,0422,946 $ 6,483 $ 0.263 S 7s,788 $ 3.077

6A

6A

90. l-2016

NYSIretch

26t,lo3

218,834

3,068 $

$

38,513 S

32,278 S

2,043 g

2,147 5

40,555

34,4251 ))\ $ 6,131 $ 0.249 $ 80,645 g 3.274

Secondary School 210,357 square lbet

4A

4A

90.1-2016

NYStretch

1,753,599

1.6t6.146

18,055 $

16,151 $

258.6s6 $

238,381 $

12,019 $

10,751 $

270,6',75

249,133 g 21,542 $ 0. r02 $ 128.629 $ 0.61 I

5A

5A

90.1-2016

NYStretch

1,660,790

t,523,268

ns12 $

20,845 $

244,967 s

224,682 $

15,053 $

13,877 $

2ffi,0m
,?R 55S $ 21"461 $ 0.102 $ 91,266 $ 0.434

6A

6A

90.1-20t6

NYStretch

1,662,2rc

1,523,135

23,538 $

21,645 $

245,176 $

224,662. $

15,669 $

14,409 S

260,Ws

239,071 g 21,774 $ 0.104 s 137,223 $ 0652

Larse Hotel 121.813 square feet

4A

4A

90.1-2016

l.{YStretch

1,587,057

1,445,229

4s330 $

43,085 $

234091 S

213,171 $

30,176 $

28,681 $

2il267
241.853 s 22,414 $ 0.184 S 215,819 S 1.772

5A

5A

90.1-2016

l.[YStretch

1,496,437

1,350,487

sol72 $

48,539 $

n0,72s $

199,197 $

33,s99 $

32,312 S

254"323

231"509 $ 22,814 $ 0.187 $ 189.061 $ 1.552

6A

6A

90 l-2016

NYStretch

1,489,832

1,345,009

53,188 $

51,399 $

219,750 $

198,389 $

35,407 $

34,216 S

255,157

232,605 $ 22,552 $ 0.185 $ 182,079 $ 1.495

S€rvice Restaurant S uare feet

4A

4A

90 l-2016

NYStretch

223,706

190,350

13,24 $

12,252 $

329n g

28,077 $

8,814 $

8,156 $

41,81r

36,233 $ 5,578 $ 1.016 S 30,670 $ 5.588

5A

5A

90. l-2016

N'YStretch

213,031

183,745

1s,675 $

14,691 $

31ln g

27,102 $

10,435 $

9,780 $

4t,8s7

36,882 $ 4,975 $ 0.906 $ 21,387 $ 3.897

6A

64'

w.l-201.6

NYStretch

212,659

183,195

16,885 $

15,893 $

31,367 $

27,021 $

11,240 $

10,580 $

42,ffi1

37,60t $ 5,006 $ 0.912 s 22"967 $ 4.185

TABLE 82: Payback Period of lncremental First Cost between ASHRAE 90.1-2016 and2020 NYStretch by CZand Building Type (Part A)
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Weighting
Factors

2.0%

2.4o/o

t0%

2.5o/o

3.8%

1 ao/

219%

0.0%

00%

23.5%

0.lYo

0.1%

70.9/o

20.V/"

8.2%

tW.V/"

Payback Period

(Years)

t2.9

I 1.5

I 1.5

18.4

104

Il6

13.5

10.5

I16

l l.5

103

8r

11.04

9.76

10.48

10.50

Climate

Tnne

ASTIRAI

Standard

Energy ['sage

kWh therms

Annual NYS Drergy Cost Annual Savings lncremental First Cost

Gas Total Total ($/s0 Total ($/sf)

Outptient Healthcare 210,843 square tbet

4A

4A

90.1-2016

NYStretch

r,032,065

964,334

10,408 $

10,684 $

152,230 $

142,239 $

6,n9 S

7,n2 $

159,158

149,3s1 $ 9,807$ 0.240 $ 126.69s $ 3,102

5A

5A

%.1-2016

NYStretch

1,004,067

937,570

1r,865 $

12,183 $

l48,lm $

$

7,898 $

8,110 $

155,998

u6,q2 $ 9,s96 $ 0235 $ 110,444 $ 2.704t38,292

6A

6A

90 l-2016

N'YStretch

t,0t73n 12,672 $

13,044 $

150,063 $

140,166 $

8,436

8.683

$

$

r58,498

148,849 $950276 9,649 $ 0.236 $ ll0,74l $ 27ll
Warehouse 51,914 square feel

4A

4A

90. l-2016

NYStretch

t25,317

109,025

4,n1 $

4,189 $

18,484 $

16,081 $

3,2:76 g

2,788 $

21,7ffi

18,870 $ 2,890 $ 0056 $ 53.254 $ r.026

5A

5A

90. l-2016

MStretch

125,589

I 10,586

8,115 $

6,921 $

18,524 $

16,31I $

5,q2

4,607

$

$

B,n6
20,919 $ 3,008 $ 0.058 $ 31.272 $ 0602

6A

6A

90. l-2016

MStretch

14f',039

120,967

6,@ $

$

20,656 $

17,843 $

4,437

3,865

$

$

25,W2

21,707 $ 3,385$ 0.065 $ 39,118$ 07545,805

10 Story Highrise Apt. 84,140 square tbet

4A

4A

90. l-2016

NYStretch

436,453

471,098

24,1il $

23,557 $

71,752 g

69,487 $

r6,086

15.682

$

$

87,838

85,168 $ 2,669 $ 0.032 $ 36,040 $ 0428

5A

5A

90. l-2016

NYStretch

459,795

M,061

30,143 $

29.030 $

67,820 $

65,499 $

20,ffi $

$

82886

84,824 $lq 'l?s 3,062$ 0.036 $ 32.095$ 0381

6A

6A

90.1-20r6

NYStretch

458,814

443,359

30,723 $

29,091 $

67,675 S

65,395 $

20,119 $

19,366 $

87,795

u.762 $ 3,033 $ 0.036 $ 35,330 $ 0.420

20 Story Highrise Apt 168.279 square t'eet

4

4A

90. l-2016

NYStretch

1,197,N4

1,152ru9

40,689 $

N,277 $

176,558 $

169,980 $

27,087 $

26,813 $

203.645

t96,793 $ 6,852$ 0.04r $ 78,578$ 0467

5A

5A

90 1-2016

NYStretch

t,188,626

1,1439M

51,0N $

50,478 $

n53n g

t68,726 $

$,n0 $

$

m,293

202,329 $ 6,964$ 0.041 $ 71,9085 0.427

6A

6A

90. l-2016

NYSIretch

1,188,990

r,138,529

52,179 $

50,857 $

175,376 S

167,933 $

34,736 S

33,8s6 $

210,112

201.789 $ 8,323 $ 0M9 $ 67,193 $ 0.399

S o.ott S o.e4s

$ o.rss S r.eoe

$ o.rgz $ r.gez

$ o.rog $ r.rqo

4A

5A

6A

Combined

Weighted Averages by Climate Zone

TABLE 82: Payback Period of Incremental First Cost between ASHRAE 90.1-2016 and 2020 NYStretch by CZ and Building Type (Parf B)
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Climate

Tnne

ASHR{E

Standard

Dlerqy lbage Dlergy Cost I 0 yr Life Cycle Elergv Cost lncremental

First Cost

Residual Value

At l0 Years

Net Savi owr l0
Weighting

Total Factorskwh lherms Tofal Eectricity Gas Total Savings ($/sf;

Office '7 t'eet

4A

4A

90.1-2016

|trYStretch

7,404,873 45,A1

M,458

$ 1,122,721 $

$

10,0702s6 $

$

322413 $

$

n3n,69
7 I 't03 $ t4'l 187 $ $0.64 '1.5%

1.0%

6A 90.1-2016

6,4 NYSh€tch

7,?:65,5V 72,306 $

$

l,l 19,808 $ 9,880,830 $

$ 9"427,887 S

508,778 $

$

10,389,609

'785 763 $ 451 $ $ 746 $0.66 03%

Standalone Retail f'eet

4A m.La0rc

4A NYstretch

262,889 1,981 $

$

40"w5 $

$

357,516 $

299,990 S

t3,941 $

$

37tAs1

02 787 77',7 s 56.679 $ 95.821 $ i..\.-l i!.1 I 4.9%

1.1%

6A

6A

90.1-2016

l',lYStretch

261,t03

218.834

3,068 $

$

,m,555 $

$

355,087 $

$

21,589 $

22,69t g

376,676

$ $ $ 2t,594 51 6bli isLJ I i 2.6%

School 2 feet

4A

4A

90.1-2016

NYStretch

r,753,59 18,055

16,151

$

$

270,675 $

$

2,3U.86 $

$

t27,04r $

$

2,511,U7

16.146 33 97.877 I 2,31 itn $ $ 54,590 $t $0 60 5.0%

3.7V,

6A

6A

90.r-2015

NYStretch

r,662,210 23,538 $

$

260,U5 $

239.071 $

) )6n \7) $

$

165,623 $

$

2,426,t4s

2 152.302 $ 202.4s6 $ 137 $ $r21,082 $0.58 1.1%

Hotel l3 feet

35%

25%

64 90.1-m16

6A NYStretch

r,439,832 53,188

5 1,399

g 2s5,157 $

$

2,026,W7 $

$

374,254 $

$

2,4$0,350

2,190,813 $46 $ $ 45.577 $0.60 t.8%

Fbll Service Restaurant 5,488 feet

4A 90,1-2016

4A. NYStretch

2?3,706 13"2N $

$

41,811 $

$

3M"229 $

$

93,165 $

$

3n393

$ 52,318 $ $3 $5.73 0.1%

03yo

0.1%

$0.51

$0 l0

$0 68

$0.42

$0.57

$6.03

$5.9't

$252.884

$2,389

sl43.479

$50.91?

$69,305

$33,085

932.7s4

$ 40"924

$ 18.59 I

$ 35,287

$ 58.057

$ 46.283

$ 7.721

$ 8,675

$ 234,656

$ 75,'188

$ 91,266

$ 215,819

$ 189.061

$ 21.387

$ )) oA1

5A

5A

90.1-20t6

NYSIretch

7 261,0?5 67,527 $

$

1,1 15,954 $

$

9,874,631 $

$

475,148

479,0t2

$ 10,349,779

ls1 163 $

5A

5A

90.1-2016

NYStretch

2s5,586 2,742 $

$

39,525

?1 04t
$ 347.585 $

$

t9,297 S

20.728 $

366,882

2 $ 59,586

5A

5A

90.1-2016

NYStretch

1,660.790 22,612 $

$

260,U0

?tR 55q

$

$

2,258,592 $

$

159,1 l0 $

$

2,417,702

)n1 ,568 $ 199.458

4A

44,

m.l-20t6

NYSIretch

1,587,057 45,330 $

$

264267 $

$

2,158,318 $

$

318,958 $

$

2177,276

43 24 63

5A

5A

90.1-2016

NYStretch

1,496,437 50,472 $

$

254,323

231,509

$ 2,035,080 $

$

355,t40 e

s

23%,220

341 38 $ 212.083

5A

5A

$.1-2016

NYStretch

2t3,031 15575 s

$

41,857 $

36,882 $

289,7L',| $

$

1r0294 $

$

400,005

'7 45 $

6A

6A

90.1-2016

NYSIretch

2t2,659

183,195

16,88s

15,893

$

$

42,607

37.601

$

$

289,205 $

$

118,807 $

I 1 1,830 $

$8,012

360,%5 $249.t35 47,046

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.1'-ZOL6
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Weighting
Factors*

Outptient Healthcare 210,843 square feet

2.0%

21%

1.0%

Warehouse 51.914 square tbet

2.5%

3.\Vo

1 2o/o

10 Storv tfishrise ADt 84.140 square feet

2l.V/o

0.00h

0.0%

20 Sfory Highrise ADt 168,279 square feet

235%

0.t%

01%

70.9%

20.9%

8.2%

100.e/o

NetSavings owr l0 yr

Total Cost lndex

($Af)

\1.r li

m0s

$0.08

$0.15

$0.14

$0.02

$0. l0

$0.08

$0.05

$0.09

m.l9

So. rr
S0.37

So.3o

S0.18

i )r ', i'r

$1.905

$3, l2l

t:l i i'"ll

s7,734

$7,455

$l.310

$8.507

$7.094

$7,872

$14.629

$31,414

44

5A

6A

Combined

Resifrral Value

At I 0 Years

$ 30,589

$ 24.1 58

$ 2s.228

$ r4,315

$ 10,203

$ 14,5q2

$ 1) 1q'

$ 1t.372

$ 13.443

$ )) qOi

$ 21.836

$ 20,681

Weighted Average Savings by Climate Zone

Incremental

First Cost

$ 126,6e5

$ 110.441

$ 1 10,741

$ il r5l

$ 11 )11

$ i9,1 l8

$ 16.040

$ 1t 095

$ i5 11n

$ 78.578

$ 7r,908

$ 67,t93

Climate

Tnne

ASHRAE

Standard

Elersv Usace Drersv Cost I 0 1r Life Cycle Frergy Cost

kWh therms Tofal Eectricitl Gas Total Savings

4A

4A

90. l-2016

NYStretch

1,032,065

964,334

10,408

10,684

$

$

159,158

149,351

$ 1,403,556 $

$ 1,311,,146 $

73,235 $

75,174 $

1,476,791

1,386,620 S n,171

5A

5A

90.1-2016

NYStretch

1,004,067

q17 570

11,865

r2.183

$

$

155,98

t1r.402

$ 1,365,482 $

s 1.27s.04e $

83,485 $

85.727 $

rA48,96

1.360.775 $ 88.191

6A

6A

90. l-2016

NYStretch

1,017,313

950,276

12,672

13,044

$

$

158,498

148,849

$ r,383,576 $

$ 1,292.328 $

89,168 S

91,783 $

1,472,744

1,384,1 l0 $ 88,634

4A

4A

90. r-20r6

NYStretch

125,317

109.025

4,921

4,189

$

$

21,760 $

18,870 $

170,425 g

148,269 $

34,625 $

29.472 S

m5,M9

t77.74t S 27,308

5A

5A

90.1:2016

NYStretch

125,589

1 10.586

8,1 15

6,921

$

s

23,926 $

20,919 $

170,795 $

150,392 $

57,100 $

48.700 $

227,895

199.092 $ 28,803

6A n.l-mrc
NYStretch

1,10,039

120.967

6,664

5.805

$

$

25,092

21.707

s

$

190,446 $

t64.509 $

,16,894 $

,10.850 $

231,34

205,358 $ it,98l

4A

4A

90. l-2016

NYStretch

486,453

471,098

24,1@

?? {57

$

$

87,838 $

85,168 $

661,552 $

640,669 $

170,029 $

165,754 $

831,581

806,423 $ )i 15?

5A

5A

90.1-2016

NYStretch

459,79s

444,061

30,t43

29,030

$

$

87,886 $

84.824 $

625,298 $

603.901 $

2t2,t02 g

204,268 $

837,2100

808,170 $ 29.230

6A

6A

m.tzarc
NYStretch

458,814

443,359

?n tt?

,q 0q1

$

$

87,795 $

u,762 $

623,%4 $

602,%6 $

212,663 $

204.700 $

836,627

807,645 $ 28,982

4A

4A

90 l-2016

NYStretch

1,t9'7,0M

I,152,409

,10,689

40,277

$

$

203,645

196,793

$ 1,627,865 $

$ 1,567,219 $

2E6,307 $

283,409 $

t,914,t73

1,850,628 $ 63,545

5A

5A

q L20t6

NYStretch

I,188,626

1.143.904

51,029

50.478

$

$

2W,293

tfit ?rq

$ 1,616,472 $

$ 1,555,652 $

359,065 $

355,184 $

1,y75,537

1,910,836 $ 64,701

6A

6A

90. l-2016

NYStretch

1,1E8,990 s2,t79 $

$

$

$

$

$

210,112 1,616,%7 367,155 t,9u,t2t
201 35',7

$

$ %$ 77

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.L-2A16
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Appendix C

EEM 9 High-efficiency SHW

Based on concerns over possible preemption of this measure, the requirement was subsequently removed

from NYStretch. The analysis of the impact of the measure is included to memorialize the findings.

This measure required a high-efficiency service water heating (SWFD system. Aservice water heating

system with large input size for either individual water heater or aggregate capacity of all water heaters

would be required to have minimum thermal efficiency (Et) of 94%:o. This requirement only applied to

buildings with water heating equipment with an individual or aggregate input rating of 1,000,000 Btu/h

or greater.

PNNL's analysis for this measure originally showed savings associated with the prototypes for large

hotel, full-service restaurant, outpatient healthcare, 10-story apartments and 2O-story apartments.

Upon review, Vidaris found only 20-story apartment building prototype had a SHW system meeting

the 1,000,000 Btu/h threshold. Costing for this measure was based on the price differential for three

400 MBH boilers with the effrciencies in the following table.

Based on Mdaris' analysis, savings and payback for this measure varies by climate zone as shown in

the following table. Annual energy cost savings are between $563 and $633, and payback is between

8.58 and 5.65 years for CZs 4Aand 64, respectively.

2020 NYStretch ASHRAE90.{-2016

20-Story Apartment

High eff iciency hot w ater heaters w ith
94o/" B.

1,200 MBH total capacity

Hot w ater heaters w ith 90% B

1,200 MBH total capacity

c-1



20 feet

Based on the limited savings for the measure and concems regarding potential federal preemption of

this section, NYSERDA elected not to include the SHW requirements in the final version of the2020

NYStretch Energy Code.

Energy Usage Annual NYS Energy Cost

Gas TotalCZ Description kwh therms Electricity

Annual lncremental

Savings First Cost

Total Total

Payback

Period
(Yearsl

4A SFrW90e6 Eft L.t52.48 N.27V 9159.980 525.813 9$6.793
4A SHW94% Eff. 7,152,4A9 39.432 s169.980 s26.250 s196.230

5A SltW90?6 €f'f. 1,143,904 50,478 sr0g,Zae $3,603 $20a329
sA sHW 94% Eff . r,r43,904 49,s77 stAAtZA s33,003 s207,729 seoo sg,79s 6.33

5A SHWgtrlEff. i.rCaSZS 50,857 Stez;gg3 S33.8s6 S201.7sE

6A SHW94% Eff. 1.138.529 49.907 s167.933 s33.223 s201.156 ssgs $s,szz s.6s

c-2



Appendix D.

Gost Estimates
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LARGE OFFIGE - ilA
EEM lncremental Cost Workshe€t

Prepared by Vidaris lnc.
1 $.Jun-201 I

?4.848 I

07 22 1A lO 90,35s i 0.368r $ 14,884

07 21 13.10 ?\ue 0.01il

-t_i tin.

standad Iila - ees not aptty lo lhis buiffing typ
:EM ln/a - does not eoolv lo his buildrnd tubE

ieu
ILisiling Ft ASHRAE W.t2016
lRsduc€d LPD6, -20% hore etrcient HBL - ...!&!s

3de.Ma
Q.lt 5

$ buidlins type

t!q!199n wa
EEM 

'n/a 

- | Ecc onlyi alGady jndudod in Nys ah;nd;€nis- to 90. 1 -201 6

O.W% bhpl.tu

0.001m bhplctu

0.00088 bhp/crm

fant: 0.00100 bhp/cfm

RSMoEhs 23 74 33.10

iiu"*" oroio r.r
a.s8

il,262

$

$

$

s I I 1.456t 3.565

CosU as ircreasea sy*em
siz€ for redudon in sletc

ndffi wa - @eE not eaxy lgthts buildtng tw .

tranNru lMa - does not awy to thts builang IyF
:EM ln/a-doesnot aDDlyto hr6 buildino toDe

n*ume lzin ii wali + +rin wide parapet+ 42in or
7,200

{
$ 2,146$ 0.3100

lsMean6 26 51 13 55

't7,406 t $
ro cos! pr.rcng rorcan De

s!94!9!! lqa44944yq!il rtetoE. s2hp
:EM {El6vdorhoto6wfrr.dsnorrdvaddves30hb

I
19U9a4! ?3-91 131!
?Sue6hs2365 t3 10
lsM.:n. ti a, rr rn

I
--_ .. ?

-'- 
?
2

:
,;;il;

i;il1 . 911,136

srandad lvAv wh Rehcat, 274885 h
EEM \VAVwithR&.,t 261a51.h

RSMeans D3040 1U
nsMians orono trl thic

ztLz!!6JL

tndN lNo charyins stalions, 325.owst Ntuq bt. 3msf Nt otuo soot

tq.99E!-

s 101.891

NYsbetch_Co*_worbh6el3 L.rge Office 44 1 ol27 pinted: €/19/2018 10:55PM



LARGE OFFICE - 5A
EEM lncremental cost Worksheet

Prepared byVidsris lnc.
l9Jun-19

74.&S $ $
R-9 31

a"oi) 07 2216.10

07 21 13.10

38,353 0.3881 14,8E4

1,2457+Ue 0.0168 $

LPD6, -?0%

0.M94 bhdch $

s

E
0.N130 bhilffi
0.00088 bhphfh

0.00100 bhp/clm

33.1 0

134

07 22 16.10

1,031

I t.585

costed as increaE€d 6y6tem5.00

3;1,103

I
$ 5.250

114,775$

:

-Aiaume 12ih at wall + 42in cziioi
7,200

-i-+ 2,418t 0.3400

I
Ii-

I s-n3-

I m

-

I
I!=

I

f 2,66t404T
Ic-

I
EEM I

Tolal I 222,002

NYstelch-cost-worhh€et3 Larue otrce 5A 2nf27 printed: 6/192019 10:55PM



2020 NYstrelch
LARGE OFFICE - 6A

EEM lncr€hental Cost Worksheet
Preparcd by Vidaris lnc.

1 g*ruh-l I

Wsk.lch-cosLwo*6he€13 Laqe oftce 6A 3o127 pnnr6d: 5/19/2019 10:55PM



STANDALoNE RETAIL -,lA
EEM lncremenial Cost Worksheet

Propared byVidaris lnc.
1 I'Jun-20 I g

(in;tbtoi entrai atovJ anr)

Cost/ Unlt tobl lncrehenial cost Noles i conmentsUnll
FEM Unib

NYsb€lch-cost-worbhoel3 stendalone Retail 4A 4o127 printed: 6119/2019 10:55PM



2020 NYstretch
STANDALONE RETAIL.5A

EEM lncremental Cost Worksheet
Prepared by Vidaris lnc.

1 g-Juh-20'l9

propodional to increasod

!onF

DescdPdotr Unlt CostlUnll Totdlncr.nenralCost Ndtcrtcommants
EEM Units

fotal liem
Cort

NYstolch_Cost_worbhe!t3 St6ndalone R&il 5A 5d27 pdnt€d: €/19P019 l0:55PM



STANDALONE RETAIL - 6A
EEM lncremental Cogt Worksheet

Prepared byVidaris lnc.
1 $Jun-2019

enfiii*ow d;i)
R-33 4

36,767 Co6t 66umed lo be

Fropofrohal to ihdoa66d

gaM UnligEEM Dcscdpion fot?llnorementalcost NoreslCommentsUhir costt Uhtt

NYsretch_cosLworbheel3 st6ndslone Ret6il 6A 6of27 pdnted: 6/18/2019 10:55PM



2020 NYslrerch
SECONDARY SCHOOL - 4A

EEM lncremental Coet Worksheet
Prepared byVidaris lnc.

1 g-Jun-201 s

11,756 I
EEM o7 22 16.10

07 21 13.10

128,112 I 0.386i s 15,716

4r,756 s i.0216 i,029
u-0.061 Ri4_2

0

o

!qlF No codBsuh6dforlhis

0.0@94 bhilctu $

,ans: 0.M1N bhilctu

fans: 0.00088 bhp/dh 2371 33.10

D3040 134

1J? i 1.03r 2,.O32

34,511

Co6ted aE ihcrea6€d systeh

0.00100 bhp/dm 9,708 t s.585 $

tye6, diEhwa€heE. oven6, andholding cabiheb 2,3iS 6,18 14,280

0n 07 22 16.10 2r.800 0.3400 7,344

Tolel $ 95.564

EEff Oescilpdon
eEM Unlts

Total ltem
Torrl lncrenletrlal cosr Nor.s I coilment3Unll cost, Unlt

NYstetch-Co$_worhheet3 Sacondary School 4A 7 or27 pdnred: 6/192019 l0:55PM



SECONDARY SCHOOL .5A
EEM lncrcmental cost Worksheet

Prepared by Vidaris lnc.
1$Jun-20'19

EEM
R:2 ?)
(nonresidentd sleeLfiahe wall)

EEM

0.00094 bhdh

arJ55

125,|2

t
$ 15,71E

1,403$

07 22 16.10

07 21 13.10

ry9!E

0.388r

$ 0.03364r,7S5

I
rtr*
.-l

6.75 I-- :-iql

$

$

$ 2,O70

$ 35,289

I

-0.001mbhlffi

0.0008E bhp/cfm

fanE: 0.00100 bhp/clm

starfryore, di6hwasheE, oven6, a.d holding cabiheiE

7433.10

134

2.O1

s,898

I
$ t,03t

t 3565

Co6l€d a6 incraasod syslem

-
07 22 16.10

I

t 6.16 $ 14,280

I
2,319

s 0.3{00 $ 7,344

n I

-

E

-

T
1It:l.aas ? .9! te:19-
lsMeans 23 04 19.10

-

lSM6.hB D3020 130

I
_- _J

Iq
isMcans uJU2u tJU

-

lsM6ans D3040 134

1

I
I

re

-

I

-
10!-

I E6-3/U

NYst€lch-CosLwokhllt3 secondary school 5A Aol27 pint€d: 6/192019 10:55PM



SECONDARY SCHOOL .6A
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1 9- Jun-20J9

41,755 $

22 16.10 126,112 0.59SE s 76,836

6te€!ftamst;I)
o7 21 1X.10 4r,755 0.ilffi $ 2,071

- i;-"t lf2

c
0

HBL
t5r,loa q?tE . --€.,2q No cost asumed forbi6

buidlins type

tandad |ila-tEaconly
EM ln/€ - IECC onv

ln/a -lEcc:EM

lans: O.M94 bhy'ch $

$

EEM 0.00086 bhp/cfm

EEM 0.00100 bhp/cfm

RSMerns 23 74 33.10

RSMsans D3040 134

1.99

0,76{

$ 1,031

I 1,685

$ 2,054

s 34,810

Co6t6d as increaEed sFl6h
Eizefor reducfon in 6tatc

standad 
lstandatd 

enctency tryrc, dtshwasheG, ovens, and hotding cabinets

EEM lEnery St.r iryerc, dEhwa6heE, ovan6, and holdihO cabineb En€.ry Star Saving6
2,31S

q

I 6.16

r
$ 11,2a0

21,600RSMoanG 07 22 16.10 t 0.3.{00 $ 7,344

RSMrars 2651 tgS
RSMeens 26 51 13.55

_oE4

It!!!da!d 1il3: dqts not qpqy to hh building W
:EM ln/a -does not aroivti tis a,iid;.n;; e;;h

TTI
'!
I

I
!iiF

n IE

standatu lda - does not appty to this buwng type
:EM lh/E- do€6not alplvto hisburldind VDe

lTou' iro",roo, oo .^ooud6k (zon6 5A and 6A ohrvr .h;;;hi;t;;; -- _io u

ili n
t

fotal s 137.512

NYsb€tch_Cost_worhh€et3 Secondsry School 6A 90127 pdnled: 6/192019 10:55PM



LARGE HoTEL - ilA
EEM lncrcmental Cost Worksheet

Prepared by Vidaris lnc.
1 $.Jun-2019

30,285 E 0

o7 22 16.10

07 )1 1310

21,300 0,3861

EEM s0.285 0.0168 504

-20% mote

fans: 0.00100 bhp/dm 134 6,1sl.31 $ 21,952

0
0

1,10e 3 6.16 s 6,810

A66umc 12in atwdl + 42in 4tin;l o7 2216.10 6,462 s 0.900 $ 2,197

I $"It.
I t-It-

tI T
1I t

0n
r I

I I
0i+

iFM I

Tolal I 160.U1

NYstdtch-Cost-worhhset3 Ldrue Hotel 4A 1id27 pintedr 6/19/2018 10i55PM



2020 NYStrelch
LARGE HOTEL .54

EEM lncrcmental Cost Worksheet
Prepared by Vidaris lnc.

lSJun-2019

22 16-10

,1 1310

fans: 0.00100 bhp/ch

A$ume 12in;iwd i.zh upnip*laighi. iiin uJoiampit + lzin or

Oescnpdon
Item Cost

Number ol
EEM Uhlls

Unlt Costr Unll
Tod lcm

cost Total lncrem€ntal Cost Notes I condentsE€M

NYstr€lch_Co$_worbheet3 Large Holel 5A 11 d27 pdnt€d: €/19201S 10:55PM



LARGE HOTEL.6A
EEM lncremenlal cosl worksheet

Prepared by Vidaris lnc.
'1$Jun-2019

30265

EEM
R:3.4)
(reEidentd msswall)

22 16.10

21 13-10

2,|,300 0.6888 12,175

814EEM 30,285 I 0,0209

0

0

0.001 00 bhp/cfm D3040 134 6,1E0.85 i 3.685 g 22,057

o7 22 16-10 a,4a c 0.3,100 $ 2,1S7I fr.rtotd iniulatdn or R{.2In

-

I I I
t-
Is- E

-
I

I t
n

II I
I /4,423Ts 4ro 623

ru

-

iFM -vMhhd m$h

I I
lnI

Total s 182.994

NYsbetch-cosl-worbhsel3 Larse Hotel 6A 12 ol 27 pdntodr €/192019 10:55PM



$

tmiioon

t 61

0.r145

o.o2a $

2,541

2,480

2,160

a,r 3007 22 16-10

07 21 13-10

FULL-SERVICE RESTAURANT -,lA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
19-Jun-2019

ryad iyetl e4 y!!Ld9!tt,!!.3|
M jEhhancedUndow.U-0.35 ___t"09

251

n

|tg!tr_ y9. 999t 44 !@yLgl!!'t pulrdns type
M in/a-doesnotaDDlvtoSisbuildihd&De

181 3.i78

am

standad ila - does nol apply lo lhrs bdding lyry
EEM n/a- does nol aDllv lo hi! burldnd Noe o

Slandad ,ila - do-es nd apply Io this buildng type
EEM ,n/a- do€s nol sDDly to hrs buildind V!€

0l
A.* I

s

st?llaQ !4t9. loqt 4:! tNy to his buildng twe
:EM lnra- do.6nol.DDfuto hi6 buildahd NDo

5!94dad lva. erygqyilldqded in 90.1-2016
:EM lnra-sheadyindud6ding0.l-2016

n
RSM'ans2374 33.10
RSMeans2374 33-10

I
,-- '-*a#uniE I

n
53q49tu i(Ngt:-u:cFD WX4c$LCEDtrylTttN Aq4 !):EM :

u!tr iunib I

q!t49

fM'- -'i2opiN10 amp dd-d;ir;;E;'bA;d bA;tvi *aro.noi.rii- -'.-- '. ;;"m I

Total s 22.786

EES
EEM Unlts

Toral ltem
Cost/ UnllUnlt

NYst€lch_cost_workheet3 FulLseruico Reslaumnt4A 13 61 27 pdnted: 6/19201S 10:55PM



FULL SERVICE RESTAURANT .5A
EEM lncrcmental Cost Worl€heet

Prepared by Vidaris lnc.
1g-Jun-20'19

2,460 t
(afrc 60r)

07 22 16.10 6,130 t 0.4145 2,541

07 21 13.10 2J80 6 0.0336 83

Slandard
EEM

standad dqd9!!t, q4.17
Enhancedilndoft. U-0.35 tNNl cF aiiai Ysts 508 ii;;

g -t-r----6s'-l 251

IBLReduced LPDe -20% more effcient

,l1dM r'a - h$ not applyt9lhis tuildinq typa
il.- dd6s h6l aDblvio$i6 blildind tobe

I L{!t l
3 ai

slq4!9rd
:EM

{a - ahady induq9lt iL90.1-20t6
ila- ek6advincluded in 90.1-2016

0
0

I -l
r ---- 

I

s
tB - doas not appty to tllis bun!ry tyF
rr.- i..c 

^^r 
2nnbr^ *irh,ildind tuha

t-tt--- '-l- I

;;;:ii;;tu;;-ehu"aM; nv"ni inriirntainn aarinrrs

M
ghhg &t ASHME n.rml6
.du.ad I PDi -g% hore 6ffci6nt ?SM.,n.rA51 116 11!t -r- -l

aEM
il9 - !99s 40! apdy to this buitding type
ila - do.6 nor a.btv to bis buildind tooc iact

ltau!?!d
5EM

U9 rq9e4y jr4uqa! i4 epr-291Q
lla - alregdv indudsd in 90.1-2016

!
(

t-1
i -l

EEM

(|NCLUCED WEAC!<4GED UNrrS rN AAA 1 ) unib
unlt

! rli-l

(INCLUCED WPACJ<AGEQ qllTs IN ACA 'I)
unib

..;;

U
-l _'i-

s 20-231

NYsfetch-Cost-worbheet3 Full*eruice R€sl6urant 5A 14 ot 27 prinlod: 61192019 10:55PM



2020 NYsirelch
FULL SERVICE RESTAURANT - 6A
EEM lncremenlal cost Worksheet

Prepared by Vidaris lnc.
1g-Jun-2019

I 0.0{m

0
0

Total

NYsbetch_Cos!_worhhclt3 Full€eryice R€sl€urant 64 15 ol 27 pdnted: 6fi8/201s i0:55PM



oUTPATIENT HEALTHCARE - ilA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
l9Jun-2019

R-131
13,402 $

07 22 16.10 14,782 t o3881 $ 5,737

07 21 13.10 13,,{02 0.02t6

we!!9

fan6; 0.00100 bhp/cfm RSMeam D3040 134 4S3.57 3.S5 s 17,767
sizs lor rodudion in slElic

12in at + 41in ol pinpei + l2in ot
07 22 16.10

T uI $-It. I n

-
-

40gdn
t Alo

I

$-II - .-:.,..
S 0.3,100

I
3-

E

n

-
isMeans 26 51 13,55E

-

I

-
ea;r

I

f-I
-{ .. ,..,:-..g-
I n

-

I i-

II
I
1T

5-

-
Total $ 94.127

Nvstelch-c$t_workhe€t3 outpatent Healthcare 4A 16 ol 27 pdnl€d: 6/192019 10:55PM



OUTPATIENT HEALTHCARE - 5A
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
19-Jun-2019

15,402

RSMeanE 07 22 16.10 14,7U t o3881 t 5,737

1
RSMaans 07 21 13.10 1i,102 i 0.0338 450

PNNL CE ANALYSISn d Area

I
1,972I

-
HBL

I
25,517T T

3-T
I

fansi 0.00100 bhtdm D3U0 134 5,16,L07

I
N 3.665

Ii.
$ 18,375

I !.It.

AaBUme 12in at wall + 42in of parEpat heiqht + 12in frds parapet r 42in of

n I UI fr:t- I n

-

07 22 16.10 a,€94

s-

-
3-

$ 1,586s 03400

I3-

I

I
I

-

RSM€ANE UJUZU 1JO

-

RSMoaft D3040 1g
RSM;;D3oao1g

!I
,--- tT

o
II

unil6

I

n

-

[-n
3 1.300I9,__:

Totel s 104-189

NYstetch_CGt_wo*Bheet3 Outp6tent Healthcar€ 5A 17 ot 27 pdnted: 6/19/2019 10:55P[,



OUTPATIENT HEALTHCARE. 6A
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1 9Jun-20 19

Slandad 13,402 $

EEM
Ennanced roofjnsulation (insulation €n[€ly abov€ deck]
6A Lt{ orc R-33 4 t+ R-3 4l lSMBahB 07 22 16 10 u,742 i 0.6998 $ 8,866

EEM

E
Ehhahcod waI insulatioh (hohrosd6ntial sleetstame wall)
6A. U{.047, Rig.l (+ Rn.55)

Slend'rddndow lt-O3A

lsM6ens 07 21 13.10 13,402

I
3.318

-

$ 0,04s6

Is-
$ 665

I
$-

- -

JNNL CE ANALYSIS

-

I
0

E

-

r r/a - dd.e not aDolv lo lhrs buildrnd Nbe

iohtino Der AS HR AE 90 1 -2O1 6

0I E

-

EEME
SIEndad

iaL

-

I $!

-

$ 338,548Ig-

--

I 0

I $.I s-Is-

- --

I 0I $-I Is-

-

EEM

E
r'AV fans: 0.00100 bhp/ctn tsM€ahs D3040 134 5,108,r6

I

-
0

t 1066

I
$-

$ 1a,212

I3-

-

I I
0

!,Is-
E-I

- --

I 0I
0

-
$-

s-I
3-

- -

:EME

-

I I t-I $-I E

-

:EMr
Slondad

roof dock I n oftotal ansul€tion of RJ.2lin for entire

-

FsM.,hc ri Cl i1 qq

4,60.1

I
t 0,:1400

I
$ 1,5S6

I
t-

I
Slandad

I I $-F $-

-
- -

I I oach

I $-Ig .-

s-
Is-

- --

I 0

I
0

t-IC.
5-I
J.

- -

-

RSMoans D3020 130
I I I 5-Is 23.274

-

RSM6anS D3020 130

-

RsMeans D3040 134

II
I
I

- -

vAv AHU, 3301 2 dn

ilE - do.s nol EDdv lo lhis buildnd tubd

-

1I

-
0

- -

EEME

-

I UI $-I

- -

E ffi I I $ 17,962I
t-

- -

Total $ 111 -298
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WAREHoUSE -,lA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1 $.Jun-20 1 I

Slanded .reJt5

Area

Slmdad 26,6f'
enttiiviloviaicrt

o7 22 16.10 40J05 is 0,s81 i 19,208

R-1 0721 13.10 20,687 $ 0.1370 3,655

ioo

lvdads r t T 1 /,000
I

fras

T 5-

-
T

I I

-5-It-
t.It-

I I-I
l-

- -
s-I3-

Tt-

1 3,692

I

I
0

t-It. n

-
Total $ 39,565

NYsuotch_CoEt_worhheet3 W€rehouse 4A Ie ol 27 prinbd: 0/1920!8 10:55PM



WAREHOUSE - 5A
EEM lncremental Cosi Worksheet

Prepared byVidaris lnc.
1 

g-Jun-20 t9

t
5,687

01 221610 {,4€5 0 0.3881 19,208

R-19.5
07 21 13.10 28.887 n

4a9?

I

t 0.0304

I
.L._ _:t 0.54Ij.

s 811

No cdtdssumed forhis
I
I

I-T
5-It-

.t

$

-
0.N130 ffiplffi
0.000E8 bhp/cth

!-I
$ 1,031

3.{
I
a.
T.I3-

I T-I3.

T !.I

I I I

-

I n $-I I

-

[-I
i-
s-T3-

I I
4,338

I

-

s 29.586

NYsbetch-Cosi-worbh€el3 War€house 5A 20 ol 27 pdnted: 6/19/2019 10:55PM



2020 NYStEich
WAREHOUSE - 6A

EEM lncremental Cost Worksheet
Prepared by Vidaris lnc.

'| $.Ju n-20 1 I

a3.4S5

Area

I

R-l&6 26,697 t
07 22 16.10 19,1S6 0.6s8! 28.685

07 21 13.10 2e,661 t 0,03il all

effcicnt

s t,051

$r
$

0.000E8 bhp/cth

I t-I
a.

I T.I3.

I
I

I
iI

____:__

-

ffi
-1.-:-t-
I3.

n JI

-
0

T.t-

-

Tolal $ 39.3t5

NYstehh_Cost_worbheelS W.rchouse 6A 21 ol 27 pdnt€d: 6/192018 10:55PM



NYstBtch
10 STORY HIGH.RISE APARTMENT -,lA

EEM lncrcmental Cosl Worksheet
Prepared by Vidaris lnc.

'I g-Jun-20 1I

29,112 s

RSMoan6 07 22 16.10 i 435 3 0.3881 3,274

07 21 13.10 25,1,12 I o0m 717

No cost asuhed forSis buidlinq type

07 22 1A.10 s,73a $ 0,3,a00 $ 1,270

I
unib
unib:

I
n

-

I

-

RSMeanE DW20 lWr 1I t 42,718

I3-
42,t15

I

-

T f-FT

I
Total $ 26.775

[em Cosl eeM Unlb
Totsl ltehCosl/ UnltEEM UnitDescdpli.n

NYsbetch_cost_worbhllt3 10 Story High-Ris6 Apt 4A 22 ol 27 prinbdr 6/19201S l0:55PM



24,t12

wal0 t
22 16.10

21 13.10

8.435

29,ll2

3.274

976o0336

0.388i

1O STORY HIGH.RISE APARTMENT - 5A
EEM lncremental Cosi Worksheet

Prepared byVidaris lnc.
'!9.Jun-2019

PNNL CE ANALYSIS
1199

9.755

-20% mor6 HAL

standatu tild - does nol apply to lhls bulding
EEM in/a - doesnot aDDlvtohiEbuildino

5llil1gqd ;ilq : dopt 09! 9pw.lq tltt.tut. 9!.!19:FM ln/. - d..rn^t...lvt. hi. h'ildi^.
tPe

RSMeans 07 22 16.10 3,735 3 0.3400 g 1,270

we

I

E s-Is 180,632

0T
unib

T---1r?fa

IN ACAl)

iaM.;; 07 ,r la ro nlA2A 1ns

*ro.rut con ----t - -l5di

0

0

.s 30.3M

EEI
eEH Unlrs

Total hemCo!!/ UnltUnlt

NYsb6tch-Cosl-worhheet3 10 Slory High-Riso Apt. 5A 23 ol 27 printed: 6/19/2019 10:55PM



$

t
R-19.t

0.5098 $

0.04s $

29,112

26,112

0,135D7 22 16.1n

D7 21 13.1D

5,059

1,444

2020 NYstrelch
IO STORY HIGH{ISE APARTMENT - 6A

EEM lncremental Cost Worksheet
Prepared by Vidaris lnc.

19.Jun-2019

n I

+f T $5?,804I
rFi

-

I

I

I ri

- -

0.3100 $ 1,27022 16.109fr t,?s6

I I
0

s-

-

I

-

UI
unil6T

T
n

T

-
-

1

I I 49,1S4Is-
43,149

I

- -

n t-Ic-

nt-a-- 
-r.3mI

Total $ 35.508

Descdpioh Tot.l lncr.menial Cosl Notes i cohmlhlsUnit Costl Un;t
EES Unlis

NYsbetch_cost_worbheet3 1 0 slory High-Rise Apt 6A 24d27 pnntodi 6/19/201s l0r55PM



1,121

3,271

i

3

t 0.3881 $

ta8

45.803

46,603

0,435

$

i:'

20 STORY HIGH-RISE APARTMENT - 4A
EEM lncrcmental Cost Worksheet

Prepared by Vidaris lnc.
1$.Jun-20'19

07 22 16.10

07 21 13.10

0
o

IBL
ry4!

109,015.58
cost for rotail arsa only

rndad lila-tEccontyM ln/e- lEcc d.b n

to 90 1-2016
U

U!9!1!a!1 1ry9: djet 49l 9pW t9 this buidins tW
EEM Inla - aoasnot aootvto uiiUidino voi

;act

st nlgt4 Ura - 4o9t lol qqy t9 kis bffiiry typs
:EM ln/a-do.. not elnlvtd fri6 buildindtubc

tzin aiwai+ nziri oi paiap;l hcisil; riin;d; paiap;i * arin ;r
lsMeens 07 22 16.10 t.735 3 0.3,100

{
s 1,27O

2 iicn 20.000

,4!etd 1il9 - zhgdy !q9!!'4?4 tlls!.1:4Lo
!M ln/r-El..r&hchrdpdrhanl-2n16

I
!- t0!,$0
' 106,78u0 ions

lSM.in. ninSn rln

n
lsMeah6 D3050 240
i3tu;;6 ia €3'1a5.io

I
t'--'--l

o l'nlT
uhir6 I

n
iClosed cfcuit coolino towsr 138.2 lons

mam 
llNcLuutu 

WFACM6ED uNl t s tN AcA 1 )
;;b

:r!!199ry lulgLj,lutta 
w!"ta4c$sED uNt t s tN AcA 1 )

Totel $ 58.379

costt unltUnll
EES Units

Iot6l lbtri
6ost
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entiely auovo deili)

I $
R-16.0

0.3881

t 0.0336

45,503

45.603

8,436n7 22 16.10

07 21 13.10 1,532

2020 NYStptch
20 STORY HIGHRISE APARTMENT - 5A

EEM lncremental Cost Worksheet
Preparod by Vidaris lnc.

1 $Jun-2019

PNNI 
'F 

ANAI YSIR

$ 10s.016
Cosl for r€tdl rr€a only

-20% more efrcient

:EM ln/e- IECC ontu

Slandatu lila - doas not apw to thts bunilnE ryw
inra - d^r. n.r,.hlwt. hir h',ildih. tunr

ndad 1il9 - alre9dy b9ud94 i! 9!1 :?019
M inr.-lka.dvin.L,

E 0.3,100 $ 1,270t,795

lsMerha 26 51 13-55,ndad lila - nol nohlad tu this building type
M 16te - a^t 66tutad ht hi. h'ildind the

'-nom

?n!9d 
l(tN9LIlpEp 

wP4cmGED ult.rs tN AcA 1)

,,rii;l4!t!?!4 \(ryct:ugFq wryacqgFD ulltf.s tI AcA t)
:EM I

0-- -o--_-

g9landad
:FM

$ 68.030Tolal

Tdbl ldcrcmehtat costDes6npfoh Urtt cost, Uhlt
It€m cost EEM Unlts

Toial lten

NYsrolch_cost_worbhe€t3 20 Story High-Rise Apt 5A 26 ol 27 prirtBd: 6/192018 10:55PM



20 STORY HIGHRISE APARTMENT - 6A
EEM lncrementgl Cost Worksheei

Prepared by Vidaris lnc.
'lg-Jun-2019

{5,603 9 $

entretiatova aeit)
o7 22 16.10 8,435 3 0.5098

a7 21 13.10 45,603 0.04s8 2,262

jNNi Ci aNAl Ysl :o zbe

LPO6, -20* more effcient

13,812 c 6.75 s 93,29
cosl ror retail ar€a ohly

181 ,1,473 I $ 109,016

tEcc

included in NYS em€ndments to 90.1-2016

lPe

'8,--.

assmiljh iiw;tt ' l:in orparapar'h6isht + 12in tiae piripiiiljin oi
lSMeanB 07 22 16 10 3,735 I 0.3400

!
$ 1,270

a,

to lEcc I
1-----1
1 units

nilJ - !qq91
103.232

'h";;h'h ";;
t 300 ? 600

0
$
s

.$ 67,531

NYstetch_Cost_worbh€ot3 20 Story High-Riss Apt 8A 27 ol 27 pnnhd: 6/19i201S 10:55PM



NYSERDA, a public benefit corporation, offers objective
information and analysis, innovative programs,

technical expertise, and support to help New Yorkers
increase energy efficiency, save money, use renewable
energy, and reduce reliance on fossil fuels. NYSERDA
professionals work to protect the environment
and create clean-energy jobs. NYSERDA has been
developing partnerships to advance innovative energy
solutions in New York State since 1975.
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PREFACE

The NYStretch Energy Code 2020 project was undertaken by NYSERDA to develop a pivotal tool for New

York jurisdictions to support the State's energy and climate goals by accelerating the savings obtained

through their local building energy codes. Authorities having jurisdiction have the legal ability to

volu ntarily adopt NYSIretch-E nergy.

The NYStretch Code was developed as a statewide model code to save more energy than New York's

minimum code and to be readily adopted as a more stringent local standard to the ECCCNYS. lt was

developed with the following goals:

I Technically sound

r Thoroughly reviewed by stakeholders

n Written in code enforceable language

r Fully consistent with the 2018 IECC, ASHRAE 9O.t-2016, and uniform codes

For communities that adopt it, the NYStretch Code will provide greater savings over the ECCCNYS for

both residential and commercial buildings.

Marginal Markings

Solid vertical lines in the margins of Parts L,2, and 3 indicate a technical change from the requirements

of 2018 IECC and ASHRAE 90.1-2015. Black, right-facing arrows in the left-hand margin indicate a

deletion from the requirements.

Unaffected Provisions

The chapters, sections, tables, and other provisions in the 2018 IECC and ASHRAE 90.1-2015 not

amended by NYStretch Code shall continue in full force and effect. Nothing in the NYStretch Code shall

be construed as deleting all or part of any unaffected provision.

Severability

tf any portion of the NYStretch Energy Code 2020, the 201"8 IECC or ASHRAE 90.1-20L6 is held by a court

of a competent jurisdiction to be illegal or void, such holding shall not affect the validity of any other

portion of the NYStretch Code, the 20L8lECC or ASHRAE 90.1--2016

lmplied license / Use of NYStretch

While a jurisdiction may adopt one or both of the Commercial and Residential provisions, it is

NYSERDA's desire, but not a rule, that the NYStretch be adopted as written. Changes to or deletions of

the provisions contained herein may affect energy savings, cost savings, and enforceability. Jurisdictions

are encouraged to contact NYSERDA codes@nvserda.nv.gov before considering any changes to the

NYStretch.

NYSIretch Energy Code 2020 il



DISCLAIMER

Version 1 of NYStretch Energy Code-2020 (NYStretch) is an overlay of the 2018 lnternational Energy

Conservation Code (2018 IECC) and ASHRAE Standard 90.1-2015 (ASHRAE). lt does not reflect changes

the New York State Fire Prevention and Code Council may adopt for the 2020 New York State Energy

Conservation Construction Code (2020 NYS ECCC). Visit

https://www,dos,ny.sov/DCEA/CodeUpdate.htmlfor updates on the 2020 NYS ECCC.

Furthermore this version of NYStretch does not contain changes to it that New York City may adopt for
the 2020 Energy Conservation Code of New York City (2020 ECC NYC). Visit

https://wwwl".nvc.eov/site/buildinqs/codes/energv-conservation-code.page for updates on the 2020

ECC NYC.

It is NYSERDA's intent to release a version of NYstretch that will overlay the 2020 NYS ECCC upon release

ofthat code by New York State Department ofState.

Stringency of NYStretch

NYSERDA recognizes that there are differentials between the requirements of the IECC and ASHRAE

paths in NYStretch. lt is NYSERDA's intent to create two separate inclusive code books, one for the IECC

paths and another for the ASHRAE paths and find and correct the differentials between those code

provisions such that they are consistent with the intent and stringency of NYStretch. Untilthat time,

where there is a differential between the paths, the more stringent of the requirements will prevail.

Rights under NYSERDA's license agreement with lnternational Code Council, Inc.

The NYStretch Energy Code-2020 (NYStretch) incorporotes material copyrighted by the lnternational
Code Council (lCC). Thot materiol is included with permission from the lCC. NYSERDA's license

agreement with the ICC gives New York jurisdictions wishing to use NYStretch the right to post NYStretch

on their websites for development purposes and public occess. Other distribution of the ICC's copyrighted

moteriol without permission is prohibited.

Rights under NYSERDA's license agreement with American Society of Heating, Refrigerating and Air-
Conditioning Engineers

The NYStretch Energy Code-2020 (NYStretch) incorporotes moterial copyrighted by Americon Society of
Heoting, Refrigerating ond Air-Conditioning Engineers (ASHRAE). That moteriol is included with
permission from ASHRAE. NYSERDA's license dgreement with ASHRAE gives New York jurisdictions

wishing to use NYStretch the right to post NYStretch on their websites for development purposes ond
public occess. Other distribution of ASHRAE's copyrighted materiol without permissions is prohibited.
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PART 1

1 Amendments to 2018 International Energy Conservation

Construction Code Commercial Provisions

1.1 Amendments to Section C401.2

Application

C4Ot.2 Application. Commerciol buildings shall comply with one of the following compliance paths:

L. ASHRAE Compliance Path (prescriptive): The requirements of ASHRAE 90.1-2016 (as amended)

Section a.2.1,.1,(al. The building shall also comply with the following:

a. fhe building thermol envelope opaque assembly requirements of Section C402J,.4.

EXCEPTION: Semi-heated spaces in compliance with ASHRAE 90.1-2016 (as amended)

are not required to comply with Section C402.L.4.

b. The fenestrafion requirements of Section C4O2.4.

EXCEPTION: Semi-heated spaces in compliance with ASHRAE 90.1-2016 (as amended)

are not required to comply with Section C402.4.3.

c. The interior and exterior lighting power allowance requirements of Section C405.3.2 and

Section C4O5.4.2, respectively.

d. The requirements of Section C406 and tenant spaces shall comply with the

requirements of Section C406.1,1.

e. The requirements of Section C408 (note: in lieu of Section C408.4, the requirements of
5.9.2 prevail) and, if mandated by local ordinance, Appendix CC.

2. ASHRAE Compliance Path (Section 11): The requirements of ASHRAE 90.1-2016 (as amended)

Section 4.z.t.L(b). The building shall also comply with Section C408 (note: in lieu of Section

C4O8.4, the requirements of 5.9.2 prevail) and, if mandated by local ordinance, Appendix CC.

3. ASHRAE Compliance Path (Appendix G): The requirements of ASHRAE 90.1-20L5 (as amended)

a.2.2.I(c). The building shall also comply with Section C4O8 (note: in lieu of Section C408.4, the

requirements of 5.9,2 prevail) and, if mandated by local ordinance, Appendix CC.

4. Prescriptive Compliance Path: The requirements of Sections C402 through C406 and C408, and,

if mandated by local ordinance, Appendix CC.

1.2 Amendments to Section C402.1

General (Prescriptive)

C4O2.L General {Prescriptive}. Building thermal envelope assemblies for buildings that are intended to
comply with the code on a prescriptive basis in accordance with the compliance path described in ltem 4

of Section C4OI.2, shall comply with the following:

NYSIretch Energy Code 2020
Part 1 - Amendments to 2018 IECC Commercial Provisions L



L. The opaque portions of the building thermal envelope shall comply with the specific insulation

requirements of Section C4O2.2 and the thermal requirements of the lJ-, C- and F-factor-based

method of Section C4O2.L.4, or the component performance alternative of section C402.t.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.

3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Alternatively, where buildings have a verticalfenestrotion area or skylight area exceeding that
allowed in Section C4O2.4, the building and building thermal envelope shall comply with Section C4OL.2,

Item 1 or Section C4O1.2,ltem 2 or Section C4OL.2,ltem 3.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse

freezers shall comply with Section C403.10.1 or C403.10.2.

1,3 Replace Section C402.1.3
lnsulation Component R-Value-Based Method

C402.1.3 (Reserved for jurisdictions choosing to allow the provisions of Appendix CB)

1.4 Amendments to Table C402.1.4
Opaque Thermal Envelope Assembly Maximum Requirements: U-Factor Method

Iable C402.1.4

Opaque Thermal Envelope Assembly Maximum Requirements, U-Factor Method",b

NYSIretch Energy Code 2020
Part 1- Amendments to 2018 IECC Commercial Provisions 2

CLIMATE ZONE
4 5 6

All other Group R All other Group R All other Group R

Roofs

lnsulation Entirely above roof deck u-0.030 u-0.030 u-0.030 u-0.030 u-0.029 u-0.029
Metal buildings u-0.03s u-0.035 u-0.03s u-0.035 u-0.028 u-0.026

Attic and other u-0.020 u-0.020 u-0.020 u-0.020 u-0.019 u-0.019

Walls, above grade

Mass" u-0.099 u-0.086 u-0.086 u-0.076 u-0.076 u-0.067

Metalbuilding u-0.048 u-0.048 u-0.048 u-0.048 u-0.048 u-0.048
Metal framed u-0.061 u-0.061 u-0.052 u-0.0s2 u-0.047 u-0.044

Wood framed and other" u-0.061 u-0.061 u-0.048 u-0.048 u-0.048 u-0.046

Walls, below grade

Below-grade wall" c-0.119 c-0.092 c-0.119 c-0.092 c-0.092 c-0.053

Floors

Massd u-0.057 u-0.051 u-0.057 u-0.051 u-0.051 u-0.051

Joist/framing u-0.033 u-0.033 u-0.033 u-0.033 u-o.o27f u-0.o27f

Slab-on-grade floors
Unheated slabs F-0.52 F-0.52 F-0.52 F-0.51 F-0.51 F-0.434

Heated slabs F-0.53 F-0.63 F-0.63 F-0.63 F-0.63 F-0.63

Opaque doors

Swinging u-0.50 u-0.50 u-0.37 u-0.37 u-0.37 u-0.37
Garage door <I4% glazing u-0.31 u-0.31 u-0.31 u-0.31 u-0.31 u-0.31



t

For SI: I inch:25.4 mm, 1 pound per square foot: 4.88 kg/m2, I pound per cubic foot : l6kg/m3
ci : Continuous insulation, NR = No Requirement, LS = Liner System.

a. Where assembly U-factors, C-factors, and F-factors are established in ANSI/ASHRAE/IESNA 90.1Appendix A, such opaque

assemblies shall be a compliance alternative where those values meet the criteria of this table, and provided that the

construction, excluding the cladding system on walls, complies with the appropriate construction details from

ANSI/ASH RAE/ISNEA 90. 1 Appendix A.

b. Where U-factors have been established bytesting in accordance with ASTM C1363, such opaque assemblies shall be a

compliance alternative where those values meet the criteria of this table. The R-value of continuous insulation shall be

permitted to be added to or subtracted from the original tested design.

c. Where heated slabs are below grade, below-grade walls shall comply with the U-factor requirements for above-grade

mass walls.

d. "Mass floors" shall be in accordance with Section C402.2.3.

e. "Mass walls" shall be in accordance with Section C402.2.2.

1.5 Addition of New Section C402.1.4.2

Thermal Resistance of Mechanical Equipment Penetrations (Mandatory)

C402.l.4.2Thermal resistance of mechanical equipment penetrations (Mandatory). When the total

area of penetrations from mechanical equipment listed in Table C403.2.3(3) exceeds 1 percent of the

opaque above-grade wall area, the mechanical equipment penetration area shall be calculated as a

separate wall assembly with a default U-factor of 0.5.

Exception: Where mechanical equipment has been tested in accordance with testing standards

approved by the authority having jurisdiction, the mechanical equipment penetration area may

be calculated as a separate wall assembly with the U-factor as determined by such test.

1.6 Amendments to Section C402.2

Specific Building Thermal Envelope lnsulation Requirements (Prescriptive)

C4O2.2 Specific building thermal envelope insulation requirements (Prescriptive). lnsulation in building

thermal envelope opaque assemblies shall comply with Sections C402.2.t through C402.2.8 and Table

c402.1..4.

1.7 Addition of New Section C402.2.8

Continuous lnsulation (Mandatory)

C4O2.2.8Continuous insulation (Mandatory). ln new construction, structural elements of balconies and

parapets that penetrate lhe building thermal envelope, shall comply with one of the following:

1. Structuralelements penetrating the building thermalenvelope shall be insulated with

continuous insulotion having a minimum thermal resistance of R-3.

2. Structural elements of penetrations of the building thermal envelope shall incorporate a

minimum R-3 thermal break where the structural element penetrates lhe building thermal

envelope.

NYStretch Energy Code 2020
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1.8 Amendments to Section C402.4
Fenestration (Prescriptive)

C4O2.4 Fenestration (Prescriptive). Fenestration shall comply with Section s C4O2.4.L through C402.4.5

and Table C4O2.4. Daylight responsive controls shall comply with this section and Section C405.2.3.

1.9 Amendments to Table C402.4
Building Envelope Fenestration Maximum U-Factor and SHGC Requirements

Table C402.4
Building Envelope Fenestration Maximum U-Factor and SHGC Requirements

1.10 Amendments to Section C4025
Air Leakage--Thermal Envelope (Mandatory)

C402.5 Air leakage--thermal envelope (Mandatoryl.The thermol envelope of buildings shall comply
with Section C4O2.5.9 or shall comply with Sections C402.5.1 through C402.5,8 and C408.4. New
buildings not less than 25,000 square feet and not greater than 50,000 square feet, and less than or
equal to 75 feet in height, shall show compliance through testing in accordance with Section C402.5.9.

1.11 Addition of New Section C402.5.9
Air Banier Testing

C402.5.9 Air Barrier Testing. The building thermal envelope shall be tested in accordance with ASTM

E779 at a pressure differential of 0.3 inch water gauge (75 Pa) or an equivalent method approved by the
code official and shall be deemed to comply with the provisions of this section when the tested air
leakage rate of the building thermal envelope is not greater than 0.40 cfm/ft2 (2.O L/s * m2), Where the
NYStretch Energy Code 2020
Part 1 - Amendments to 2018 IECC Commercial Provisions 4

I

CLIMATE ZONE 4 5 6

Vertical Fenestration

U-Factor

Fixed fenestration 0.36 0.36 0.34

Operable fenestration 0.43 0.43 0.41

All other vertical fenestration
All fenestration 0.30 o.27 0.27
Entrance doors 0.77 0.77 0.77

SHGC

PF < 0.2 0.36 0.38 0.40

0.2<PF<0.5 0.43 0.46 0.48
PF > 0.5 0.58 0.61 0.64

Skylights
U-Factor 0.48 0.48 0.48
SHGC 0.38 0.38 0.38
PF = Projection Factor.

a. U-factor and SHGC shall be rated in accordance with NFRC 100.



compliance is based on such testing, the building shall also comply with Sections C402.5.5, C402.5.6, and

C402.5.7. A report that includes the tested surface area, floor area, air by volume, stories above grade,

and leakage rates shall be submitted to the code official and the building owner.

1,12 Amendments to Section C403.7.4

Energy Recovery Ventilation Systems (Mandatory)

C4O9.7.4 Energy recovery ventilation systems (Mandatory). Where the supply airflow rate of a fan

system exceeds the values specified in Tables C403.7.4(11and C403.7.4(2), the system shall include an

energy recovery ventilation system. The energy recovery ventilation system shall be configured to

provide a change in the enthalpy of the outdoor air supply of not less than 50 percent of the difference

between the outdoor air and return air enthalpies, at design conditions. Where an air economizer is

required, the energy recovery ventilation system shall include a bypass or controls that permit operation

of the economizer as required by Section C403.5.

Exception: An energy recovery ventilation system shall not be required in any of the following

conditions:

1. Where energy recovery systems are prohibited by the lnternotionol Mechonicol Code.

2. Laboratory fume hood systems that include not fewer than one of the following features:

2.L Variable-air-volume hood exhaust and room supply systems configured to

reduce exhaust and makeup air volume to 50 percent or less of design values.

2.2 Direct makeup (auxiliary) air supply equal to or greater than 75 percent of the exhaust

rate, heated not warmer than 2'F (1.1"C) above room setpoint, cooled to not cooler

than 3'F (1.7"C) below room setpoint, with no humidification added, and no

simultaneous heating and cooling used for dehumidification control.

3. Systems serving spaces that are heated to less than 50"F (15.5"C) and that are not cooled.

4. Where more than 60 percent of the outdoor heating energy is provided from site-recovered

or site-solar energy.

5. Heating energy recovery in Climate Zones 1 and 2.

6. Cooling energy recovery in Climate Zones 3C, 4C, 58, 5C, 68, 7, and 8.

7. Systems requiring dehumidification that employ energy recovery in series with the cooling

coil.

8. Where the largest source of air exhausted at a single location at the building exterior is less

than 75 percent of the design ventilation outdoor air flow rate. Multiple exhaust fans or

outlets located within a 3O-foot radius from lhe outdoor orr supply unit shall be considered a

single exhaust location.

9. Systems expected to operate less than 20 hours per week at the oufdoor orr percentage

covered by Table C403.7 .4(Il.
10. Systems exhausting toxic, flammable, paint or corrosive fumes, or dust.

l-1. Commercial kitchen hoods used for collecting and removing grease vapors and smoke.

NYstretch Energy Code 2020
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1 .13 Amendments to Section C403,8.1

Allowable Fan Horsepower

C403.8.1Allowable fan horsepower (Mandatory). Each HVAC system having a total fan system motor
nameplate horsepower exceeding 5 hp (3.7 kW) at fan system design conditions shall not exceed the
allowable /o n system motor nameplate hp (Option I) or fan system bhp (Option 2) shown in Table

C403.8.1(1). This includes supply fans, exhaust fans, return/relief fans, and fan-powered terminal units
associated with systems providing heating or cooling capability. Single-zone variable air volume systems

shall comply with the constant volume fan power limitation.

Exceptions:

1. Hospital, vivarium and laboratory systems that utilize flow control devices on exhaust or
return to maintain space pressure relationships necessary for occupant health and safety or
environmental control shall be permitted to use variable volume fan power limitation.

2. lndividual exhaust fans with motor nameplate horsepower of 1- hp (0.746 kW)or less are

exempt from the allowable fan horsepower requirement.

3. Fans supplying air to active chilled beams.

1.14 Amendments to Table C403.8.1(1)
Fan Power Limitation

Table C403.8.1(1)
Fan Power Limitation

1 .15 Amendments to Section C405.2j
Occupant Sensor Controls

C405.2.1Occupant sensor controls. Occupant sensor controls shall be installed to control lights in the
following space types:

1. Classrooms/lecture/training rooms.

2. Conference/meeting/multipu rpose rooms.

NYSIretch Energy Code 2020
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Limit Constant volume Variable volume
)ption 1: Fan system motor
rameplate hp

Allowable nameplate motor hp hp < CFM,*0.0009 hp < CFM'* 0.0011

Option 2: Fan system bhp Allowable fan system bhp bhp<CFM.X0.00088+A bhp<CFM.X0.0010+A
For Sl: L bhp = 735.5 W, t hp = 745.5 w, L cfm = 0.4719 L/S

Where:
CFM'= 16" maximum design supply airflow rate to conditioned spaces served by the system in cubic feet per minute
hp = the maximum combined motor nameplate horsepower.
bhp = 16" maximum combined fan brake horsepower.
A = Sum of IPD X CFMD/4131]

Where:
PD = Each applicable pressure drop adjustment from Table C403.8.1 (2) in. w.c.
CFM D = The design airflow through each applicable device from Table C403.8.1(2) in cubic feet per minute



3. Copy/print rooms.

4. Corridor/transition areas.

5. Dining areas.

6. Lounges/breakrooms.

7. Enclosed offices.'

8. Open plan office areas.

9. Restrooms.

10. Storage rooms.

11. Locker rooms.

12. Other spaces 3OO square feet (28 m2) or less that are enclosed by floor-to-ceiling height

partitions.

13. Warehouse storage areas.

1 .16 Addition of New Sectton C405.2.1 .4

Occupant Sensor Control Function for Egress lllumination

C4O5.2.t.4 Occupant sensor control function for egress illumination. ln new buildings, luminaires

serving the exit access and providing means of egress illumination required by Section 1008.1 of the

lnternotionol Building Code, including luminaires that function as both normal and emergency means of

egress illumination shall be controlled by a combination of listed emergency relay and occupancy

sensors, or signal from another building control system that automatically reduces the lighting power by

50 percent when unoccupied for longer than 15 minutes.

Exceptions:

L. Means of egress illumination serving the exit access that does not exceed 0.02 watts per

square foot of building area is exempt from this requirement.

2. Emergency lighting designated to meet Section 1008.3 of Ihe lnternational Building Code.

1.17 Amendments to Section C405.2.3

Daylight Responsive Controls

C405.2.3 Daylight responsive controls. Doylight-responsive controls complying with Section C405.2.3.1

shall be provided to controlthe electric lights within doylight zones in the following spaces:

t. Spaces with a total of more than 100 watts of general lighting within sidelit zones complying

with Section C405.2.3.2. General lighting does not include lighting that is required to have

specific application control in accordance with Section C405.2.4.

2. Spaces with a total of more than 100 watts of general lighting within toplit zones complying with

Section C405.2.3.3.

Exceptions: Daylight responsive controls are not required for the following:

1. Spaces in health care facilities where patient care is directly provided.

NYstretch Energy Code 2020
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2. Lighting that is required to have specific application control in accordance with Section

c405.2.4.

3. Sidelit zones on the first floor above grade in Group A-2 and Group M occupancies.

4. New buildings where the total connected lighting power calculated in accordance with

Section C405.3.1 is not greater than the adjusted interior lighting power allowance (LPA"ai)

calculated in accordance with Equation 4-9:

LPA"6; = [LPAno,, x (L.0 - 0,4 x UDZFA / TBFA)] (Equation 4-9)

Where:

LPA"oi

LPAno,,

UDZFA

TBFA

= Adjusted building interior lighting power allowance in watts.

= Normal building lighting power allowance in watts calculated in accordance with
Section C405.3.2 and reduced in accordance with Section C406.3 where Option
2 of Section C406.L is used to comply with the requirements of Section C406.

= Uncontrolled daylight zone floor area is the sum of all sidelit and toplit zones,

calculated in accordance with Sections C405.2.3.2 and C405.2.3.3, that do not
have daylight responsive controls.

= Total building floor area is the sum of all floor areas included in the lighting
power allowance calculation in Section C405.3.2.

1.18 Amendments to Section C405.2.3.2
Sidelit Zone

C405.2.3.2 Sidelit zone. The sidelit zone is the floor area adjacent to vertical/enestrotion that complies

with all of the following:

1-. Where the fenestration is located in a wall, the sidelit zone shall extend laterally to the nearest

full-height wall, or up to 1.0 times the height from the floor to the top of the fenestration, and

longitudinally from the edge of the fenestration to the nearest full-height wall, or up to 2 feet
(610 mm), whichever is less, as indicated in Figure C405.2.3.2.

2. The area of the fenestration is not less than 24 square feet (2.23 m2).

3. The distance from the fenestration to any building or geological formation that would block

occess to daylight is no greater than one-half of the height from the bottom of the fenestration

to the top of the building or geologic formation.
4. The visible transmittance of the fenestration is not less than 0.20.

NYStretch Energy Code 2020
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1.19 Amendments to Section C405.2.6

Exterior Lighting Controls

C405.2.6 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply

with Sections C405.2.6.1 through C405.2.6.5. Decorative lighting systems shall comply with Sections

C405.2.6.t, C4O5.2.6.2, a nd C405.2.6.4.

Exceptions:

1. Lighting for covered vehicle entrances and exits from buildings and parking structures where

required for eye adaptation.

2. Lighting controlled from within dwelling units,

C405.2.6.1 (Daylight shutoff) is unchanged.

C405.2.6.2 (Decorative lighting shutoff) is unchanged.

C405.2.6.3 Lighting setback. Lighting not controlled in accordance with Section C405.2.6.2 shall

be controlled so that the total wattage of such lighting is automatically reduced by not less than

50 percent by selectively switching off or dimming luminaires at one of the following times:

' 1. From not later than midnight to not earlier than 5 a.m.

2. From not later than one hour after business closing to not earlier than one hour before

business opening.

3. During any time where activity has not been detected for 15 minutes or more.

C405.2.6.4 (Exterior time-switch control function) is unchanged.

1.20 Addition of New Section C405.2.6.5

Outdoor parking area lighting control

C405.2.6.5 Outdoor parking area lighting control. Outdoor parking area luminaires mounted 24'

or less above the ground shall be controlled to automatically reduce the power of each luminaire

by a minimum of 50 percent when no activity has been detected for at least 15 minutes. No more

than 1500 W of lighting power shall be controlled together.

Exception: Outdoor parking areas with less than 1,000 watts of lighting.

NYSIretch Energy Code 2020
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1.21 Amendments to Table C405.3.2(1)
lnterior Lighting Power Allowances: Building Area Method

TABLE C40s.3.2(1)
lnterior Lighting Power Allowances: Building Area Method

BUITDING AREAWPE LPD (w/ft'z)

Automotive facility o.64

Convention center 0.70

Courthouse o.74

Dining: bar lounge/leisure 0.59

Dining: cafeteria/fast food 0.66

Dining: family 0.6L

Dormitory ",b 0.s2

Exercise center 0.65

Fire station a 0.s0

Gymnasium o.67

Health care clinic 0.68

Hospital" 0.86

Hotel/motel a,b o.70

Library o.78

Manufacturing facility 0.60

Motion picture theater o.62

Multifamily " o.49

Museum 0.68

Office 0.69

Parking garage 0.r2

Penitentiary 0.67

Performing arts theater 0.8s

Police station 0.68

Post office o.62

Religious building o.72

Retail 0.91

School/un iversity o.67

Sports arena o.76

Town hall o.72

Transportation 0.51

NYStretch Energy Code 2020
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TABLE C40s.3.2(1)

lnterior Lighting Power Allowances: Building Area Method {continued)

BUILDING AREATYPE rPD (vft,)
Warehouse o.41

Workshop 0.83

a. Where sleeping units are excluded from lighting power calculations by application of
Section R405.1, neither the area ofthe sleeping units nor the wattage of lighting in the
sleeping units is counted.

b. Where dwelling units are excluded from lighting power calculations by application of
R405.1, neither the area of the dwelling units nor the wattage of lighting in the
dwelling units is counted.

c. Dwelling units are excluded. Neither the area of the dwelling units nor the wattage of
lighting in the dwelling units is counted.
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1.22 Amendments to Table C405.3.2(2)
lnterior Lighting Power Allowances. Space-By-Space Method

r nterior Lighting r"-J':liil,1l;i;l$"."-or-rpace Method

COMMON SPACE WPES A rPD (vft2)

Atrium

Less than 40 feet in height 0.023 per foot in total height

Greater than 40 feet in height 0.40 + 0.02 per foot in total height

Audience seating area

ln an auditorium 0.63

ln a convention center 0.6s

ln a gymnasium 0.43

ln a motion picture theater o.64

ln a penitentiary 0.28

ln a performing arts theater 1.34

ln a religious building 0.98

ln a sports arena o.42

Otherwise 0.40

Banking activity area o.79

Breakroom (See Lounge/Breakroom)

Classroom/lecture hall/training room

ln a penitentiary L.05

Otherwise o.74

Computer room 1 .15

Conference/meeting/multipurpose room 0.93

Confinement cells o.52

Copy/print room 0.s0

Corridor

ln a facility for the visually impaired (and

not used primarily by the staff) b 0.81

ln a hospital 0.81

ln a manufacturing facility 0.28

ln a primary or secondary school (and

not used primarily by the staff)
0.74

Otherwise 0.58

Courtroom 1.06
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COMMON SPACE TYPES " rPD (w/ft'?)

Dining area

ln bar/lounge or leisure dining o.62

ln cafeteria or fast food dining 0.53

ln a facility for the visually impaired (and

not used primarily by the staff) b 1.48

ln family dining 0.54

ln a penitentiary 0.72

Otherwise 0.s3

Electrical/mechanical room 0.39

Emergency vehicle garage o.41.

Food preparation area o.92

Guestroom "'d 0.75

Laboratory

ln or as a classroom 1.04

Otherwise 1,.32

Laundry/washing area 0.43

Loading dock, interior 0.51

Lobby

For an elevator 0.52

ln a facility for the visually impaired

(and not used primarily by the staff) b 2.03

ln a hotel 0.68

ln a motion picture theater 0.38

ln a performing arts theater 0.82

Otherwise 0.9

Locker room 0.45

Lounge/breakroom

ln a healthcare facility 0.53

Otherwise 0.44

Office

Enclosed 0.8s

Open plan 0.78

Parking area, interior i 0.11

Pharmacy area 7.23

Restroom

ln a facility for the visually impaired

(and not used primarily by the staff) b 0.81
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COMMON SPACE TYPES A LPD (w/ftJ

Otherwise 0.75

Sales area 1.05

Seating area, general 0.38

Stairway (See space containing stairway)

Stairwell 0.50

Storage room o.43

Vehicular maintenance area 0.s3

Workshop 1.09

BUITDING TYPE SPECIFIC SPACE TYPES" LPD (w/ftf
Automotive (See Vehicular Maintenance Area above)

Convention Center-exhibit space 0.69

Dormitory-living quarters q d o.46

Facility for the visually impaired b

ln a chapel (and not used primarily by the
staff)

0.89

ln a recreation room (and not used

primarily by the staff)
1.53

Fire Station-sleeping quarters " 0.19

Gymnasium/fitness center

ln an exercise area 0.s0

ln a playing area 0.75

Healthcare facility

ln an exam/treatment room 1,.16

ln an imaging room 0.98

ln a medical supply room 0.54

ln a nursery o.94

ln a nurse's station o.75

ln an operating room r.87

ln a patient room c 0.45

ln a physical therapy room 0.84

ln a recovery room 0.89

Library

ln a reading area 0.77

ln the stacks 1,.20

NYStretch Energy Code 2020
Part 1 - Amendments to 2018 IECC Commercial Provisions 14



BUILDING WPE SPECIFIC SPACE WPESA LPD (w/ft'z)

Manufacturing facility

ln a detailed manufacturing area 0.86

ln an equipment room 0.61

ln an extra-high-bay area (greater than 50'

floor-to-ceiling height)
o.73

ln a high-bay area (25-50'floor-to-ceiling

height)
0.58

ln a low-bay area (less than 25'floor-to-
ceiling height)

0.61

Museum

ln a general exhibition area 0.61

ln a restoration room o.77

Performing arts theater-dressing room 0.3s

Post Offi ce-Sorting Area 0.66

Religious buildings

ln a fellowship hall 0.54

ln a worship/pulpit/choir area 0.98

Retail facilities

ln a dressingfitting room 0.49

ln a mall concourse 0.79

Sports arena-playing area

ForaClasslfacility' 2.26

For a Class ll facility r I.45

For a Class lll facility e'j 1.08

For a Class lV facility h'j 0.72

Transportation facility

ln a baggage/carousel area 0.40

ln an airport concourse 0.31

At a terminal ticket counter 0.48

Warehouse-storage area

For medium to bulky, palletized items 0.27

For smaller, hand-carried items 0.65

a, ln cases where both a common space type and a building area specific space

are listed, the building area specific space type shall apply.

b. A 'Facility for the Visually lmpaired' is a facility that is licensed or will be

licensed by local or state authorities for senior long-term care, adult daycare,

senior support or people with special visual needs.

c. Where sleeping units are excluded from lighting power calculations by

application of Section R405.1, neither the area of the sleeping units nor the

wattage of lighting in the sleeping units is counted.
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BUILDING TYPE SPECIFIC SPACE TYPES" tPD (w/ft'z)

d, Where dwelling units are excluded from lighting power calculations by

application of Section R405.1, neither the area of the dwelling units nor the
wattage of lighting in the dwelling units is counted.

e, Class lfacilities consist of Professional facilities; and Semi-professional,

Collegiate, or Club facilities with seating for 5,000 or more spectators.

f" Class ll facilities consist of Collegiate and Semi-professional facilities with
seating for fewer than 5,000 spectators; Club facilities with seating for
between 2,000 and 5,000 spectators; and Amateur League and High School

facilities with seating for more than 2,000 spectators.

8. Class lll facilities consist of Club, Amateur League, and High School facilities
with seating for 2,000 or fewer spectators.

h. Class lV facilities consist of Elementary School and Recreational facilities, and

Amateur League and High School facilities without provisions for spectators.

i, The wattage of lighting in daylight transition zones and ramps without
parking is excluded.

j. Pool surfaces are excluded. Neither the surface area of the swimming or spa

pool nor the wattage of the lighting serving them shall be counted.
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1.23 Amendments to Table C405.4.2(2)

Lighting power allowances for building exteriors

Table C405.4.2(2)
Lighting Power Allowances for Building Exteriors

LIGHTING ZONES

Zone 1 Zone2 Zone 3 Zone 4

Base Site Allowance 350 W 400 w 500 w 900 w

Uncovered Parking Areas

Parking areas and drives o.o3 wft2 o.o4 w/ft, 0.05 wft2 0.05 wft2

Building Grounds

Walkways and ramps

less than 10 feet wide
0.5 W/linear foot 0.5 Wlinear foot 0.6 W/linear foot 0.7 Wlinear foot

Walkways and ramps

10 feet wide or greater,

plaza areas special

feature a reas

0.10wft2 0.10wft2 0.11wft, 0.L4W/ftz

Dining areas 0.65 W/ft2 0.6s w/ft, 0.75W/tt2 0.9s w/ft,

Stairways 0.6 wft, o.7 w/fr2 o.7 w/ft2 O.7 w/ft2

Pedestrian tunnels o.12W/ft2 0.r2w/ft2 0.74W/ft2 o.2tw/ft2

Landscaping o.03 wft, o.o4 wft, 0.04Wlttz o.o4wft2

Building Entrances and Exits

Pedestrian and vehicular

entrances and exits

12.6 W/linear foot
of opening width

12.6 W/linear foot
of opening width

20 W/linear foot
of opening width

20 W/linear foot
of opening width

Entry canopies 0.20w/ftz o.2swlft2 o.4w/ft2 O.4w/ft2

Loading docks 0.35 wft2 0.35 wft2 o.3s wft, 0.35 W/ft2

Sales Canopies

Free-standing and

attached
0.40wftt2 0.40wft2 0.6w/ft2 o.7 w/ft2

Outdoor Sales

Open areas (including

vehicle sales lots)
0.20wltt2 0.20w/ft2 o.3s wft, 0.s0 w/ft,

Street frontage for
vehicle sales lots in

addition to "open area"

allowance

No allowance 7 W/linear foot 7 Wlinear foot 21 Wlinear foot

For SI: I foot:304.8 mm, I watt per square foot: I W10.0929 m2

W = watts
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1.24 Addition of New Section C405.8.1.1

Power conversion system

C405.8.1.1 Power conversion system. New traction elevators with a rise of 75 feet or more in new

buildings shall have a power conversion system that complies with Sections 405.8.L.1-.L through
405.8.1.1.3.

C405.8.1.1.1 Motor. lnduction motors with a Class lE2 efficiency ratings, as defined by IEC EN

50034-30, or alternative technologies, such as permanent magnet synchronous motors that
have equal or better efficiency, shall be used.

C405.8.1.1.2 Transmission. Transmissions shall not reduce the efficiency of the combined
motor/transmission below that shown for the Class lE2 motor for elevators with capacities

below 4,000 lbs. Gearless machines shall be assumed to have a 100 percent transmission

efficiency.

C405.8.1.1.3 Drive. Potential energy released during motion shall be recovered with a

regenerative drive that supplies electrical energy to the building electrical system.

1,25 Addition of New Section C405.9
Commercial Kitchen Equipment

C405.9 Commercial Kitchen Equipment. Commercial kitchen equipment shall comply with the minimum
efficiency requirements of Tables C405.9(L) through table C405.9(5).

Table C405.9(1)
Minimum Efficiency Requirements: Commercial Fryers

NYStretch Energy Code 2020
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Heavy-Load Cooking Energy

Efficiency

ldle Energy Rate Test Procedure

Standard Open Deep-

Fat Gas Fryers

>50% < 9,000 Btu/hr

ASTM Standard F7361-I7
Standard Open Deep-

Fat Electric Fryers

>83% ( 800 watts

Large Vat Open Deep-

Fat Gas Fryers

25oo/o < 12,000 Btu/hr

ASTM Standard F2144-I7
Large Vat Open Deep-

Fat Electric Fryers

>80% S 1,100 watts
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Product lnterior Volume (Cubic

Feet)

Maximum ldle Energy Consumption

Rate (Watts)
Test Procedure

0<v<13 <2r.5V
ASTM Standard F2t4O-1113<V<28 <2.0V+254.O

28<V <3.8V+203.5

Table Ca05.9(2)

Minimum Efficiency Requirements: Commercial Hot Food Holding Cabinets

Table Ca05.9(3)

Minimum Efficiency Requirements: Commercial Steam Cookers

a. Cooking Energy Efficiency is based on heavy load (potato) cooking capacity

Table Ca05.9(a)
Minimum Efficiency Requirements: Commercial Dishwashers

a. ldle results shall be measured with the door closed and represent the total idle energy consumed by the machine including

all tank heater(s) and controls. Booster heater (internal or external) energy consumption should not be part of this

measurement unless it cannot be separately monitored per US EPA Energy Star Commercial Dishwasher Specification

Version 2.0.

b. 6pg = gallons per rack; GPSF = gallons per square foot of rack; GPH = gallons per hour; x = sf of conveyor belt (i.e.,

W*L)/min (maximum conveyor speed).
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Fuel Type Pan Capacity Cooking Energy
Efficiencya

ldle Rate Test Procedure

Electric Steam

3-pan 5Oo/" 400 watts

ASTM Standard
F1484-18

4-pan 50% 530 watts
5-pan so% 670 watts

6-pan and larger 50% 800 watts

Gas Steam

3-pan 38% 6,250 Btu/h

4-pan 38% 8,350 Btu/h

5-pan 38% 10,400 Btu/h

6-pan and larger 38% 12.500 Btu/h

Machine Type High Temp Efficiency Requirements Low Temp Efficiency Requirements Test

Procedureldle Energy

Ratea

Water

Consumptionb

ldle Energy

Ratea

Water

Consumptionb

Under Counter < 0.50 kw < 0.86 GPR < 0.50 kw < 1.19 GPR

ASTM

Standard

F1696-18

ASTM

Standard

F1920-15

Stationary Single

Tank Door

< 0.70 kw < 0.89 GPR < 0.60 kw < 1.18 GPR

Pot, Pan, and

Utensil

< 1.20 kw < 0.58 GPSF < 1.00 kw < 0.58 GPSF

Single Tank

Conveyor

< 1.50 kw < 0.70 GPR < 1.50 kw < 0.79 GPR

Multiple Tank

Conveyor

< 2.25 kW < 0.54 GPR < 2.00 kw < 0.54 GPR

Single Tank

Flight Type

Reported GPH ( 2.975x +

55.00

Reported GPH < 2.975x +

55.00

Multiple Tank

Flight Type

Reported GPH < 4.96x +

17.oo

Reported GPH < 4.96x +

L7.00
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Table Ca05.9(5)
Minimum Efficiency Requirements: Commercial Ovens

P = Pan Capacity: The number of steam table pans the combination oven is able to accommodate as per the
ASTM F - 1495 - 05 standard specification.

1.26 Addition of New Section C405.10
Electric Vehicle Charging Station Capable

C405.10 Electric vehicle charging station capable. New parking garages and new parking lots powered

by the energy services for a building, and with 10 or greater parking spaces, shall provide either:

L. Panel capacity and conduit for the future installation of minimum 208/240V 40-amp outlets for
5 percent of the total parking spaces and not less than two parking spaces; or

2. Minimum 2O8/240V 40-amp outlets for 5 percent of the total parking spaces and not less than
two parking spaces.

1.27 Addilion of New Section C405.1 1

Solar-Ready Zone

C405.11 Solar-ready zone (Mandatory). New buildings shall comply with the provisions of Appendix CA.
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Fuel Type Classification ldle Rate Cooking-Energy

Efficiency, %

Test Procedure

Convection Ovens

Gas Fu ll-Size < 12,000 Btu/h >46

ASTM F1496 - 13
Electric

Half-Size < 1.0 Btu/h
>7r

Full-Size < 1.50 Btu/h

Combination Ovens

Gas
Steam Mode < 200Pa+6,511 Btu/h >47

ASTM F2861 - 17
Convection Mode < 150P"+5,425 Btu/h >56

Electric
Steam Mode < 0.133P"+0.6400 kW >55
Convection Mode < 0.080P'+0.4989 kW >76

Rack Ovens

Gas
Single < 25,000 Btu/h >48

ASTM F2093 - 18
Double < 30,000 Btu/h >52
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1.28 Addition of Section C405.12

Whole Building Energy Monitoring

C40s.LzWhole building energy monitoring. Measurement devices shall be installed in new buildings to

individually monitor energy use of each of the following types of energy supplied by a utility, energy

provider, or plant that is not within the building:

1. Natural gas

2. Fueloil

3. Propane

4. Steam

5. Chilled Water

6. Hot Water

Exceptions:

t. Buildings less than 25,000 square feet (2,325 m2).

2. Group R buildings with less than 1-0,000 square feet of common area (930 m2).

3. Fuel use for on-site emergency equipment.

1 .29 Addition of Section C405.13

Whole Building Electrical Monitoring

C405.13 Whole building electrical monitoring. Each new building shall have a measurement device

capable of recording electrical energy use every 50 minutes and the capability to report use on an

hourly, daily, monthly, and annual basis. The measurement device shall be capable of retaining the

recorded data for 35 months.

Exceptions:

1. Buildings less than 25,000 square feet (2,325 m2).

2. Group R buildings with less than 10,000 square feet of common area (930 m2)

3. Fuel use for on-site emergency equipment.

1.30 Replacement of Section C406.1

Requirements

C405.1 Requirements. Buildings shall comply with at least one of the following Sections

t
1. More efficient HVAC equipment in accordance with Section C406.2.

2. Reduced lighting power in accordance with Section C406.3.

3. Enhanced digital lighting controls in accordance with Section C406.4.

4. Dedicated outdoor air systems with energy recovery ventilation in accordance with Section

c406.5.

5. Enhanced envelope performance in accordance with Section C406.6.

6. Reduced air infiltration in accordance with Section C4O6.7.
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1.31 Amendment to Section C406.1,1

Tenant Spaces

C406.1.1. Tenant spaces. Tenant spaces shall comply with Section C406.2, C406.3, C406.4 or C406.7

Alternatively, tenant spaces shall be in compliance with Section C406.5 or C406.6 where the entire

building is in compliance.

Exception: Previously occupied tenant spaces that comply with this code using Section C501-.

1,32 Replacement and Renaming of Section C406.5
On-Site Renewable Energy

C405.5 Dedicated outdoor air system. Buildings containing equipment or systems regulated by Section

c403.3.4,C403.4.3,C403.4.4,C403.4.5,C403.6, C403.8.4, C403.8.5, C403.8.5.1, C403.9.1, C403.9.2,

C403.9,3 or C403.9.4 shall be equipped with an independent ventilation system designed to provide not

less than the minimum 10O-percent outdoor air to each individual occupied space, as specified by the
lnternational Mechanical Code. The ventilation system shall be equipped with an energy recovery

system meeting the requirements of Section C403.7.4, without exception (Note: C406.5 cannot be

selected where ERV is prohibited by the lnternotional Mechonicol Code or otherwise prohibited.) The

HVAC system shall include supply-air temperature controls that automatically reset the supply-air

temperature in response to representative building loads, or to outdoor air temperatures. The controls

shall reset the supply-air temperature not less than 25 percent of the difference between the design

supply-air temperature and the design room-air temperature.

1.33 Replacement and Renaming of Section C406.6
Dedicated 0utdoor Air System

C406.6 Enhanced envelope performance. The thermal performance of the envelope shall demonstrate

a L5 percent improvement compared to the requirements of Section C402.L.5.

1.34 Replacement and Renaming of Section C406.7
Reduced Energy Use in Service Water Heating

C4O6.7 Reduced air infiltration. Air infiltration shall be verified by whole building pressurization testing

conducted in accordance with Section C402.5.9. The measured air leakage rate of the building envelope

shall not exceed 0.25 cfm/ft2 (2.O L/s x m2) under a pressure differential of 0.3 in. water (75 Pa), with the
calculated surface area being the sum of the above and below grade building envelope. A report that
includes the tested surface area, floor area, air by volume, stories above grade, and leakage rates shall

be submitted to the code official and the building owner.

Exception: For buildings with more than 250,000 square feet (25 000 m2) of conditioned floor
area, air leakage testing need not be conducted on the whole building where testing is conducted

on representative above-grade sections ofthe building. Tested areas shall total not less than 25

percent of the conditioned floor area and shall be tested in accordance with this section.
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1.35 Replacement of Section C407

Total Building Pedormance

Section C407

Total Building Performance

C4O7.l Scope. This section establishes criteria for compliance using total building performance.

Buildings following the total building performance path must comply with ASHRAE 90.1-2016 (as

amended), demonstrating compliance under Section 11 or Appendix G of such standard.

1,36 Amendments to Section C408.2

Mechanical Systems and Service Water-Heating Systems Commissioning and

Completion Requirements

C408.2 Mechanical, renewable energy, and service water heating systems commissioning and

completion requirements. This section is required when one of the following conditions is met:

1-. The building is not less than 25,000 square feet (2,325 m2).

2. The total mechanical equipment capacity being installed is greater than 480,000 Btu/h (14O.7

kW) cooling capacity.

3. The combine d service water-heating and space-heating capacity is greater than 600,000 Btu/h

(17s.8 kw).

Prior to passing the final mechanical and plumbing inspections , the registered design professionol or

approved ogency shall provide evidence of systems commissioning and completion in accordance with

the provisions of this section.

Construction document notes shall clearly indicate provisions for commissioning and completion

requirements in accordance with this section and are permitted to refer to specifications for further

requirements. Copies of all documentation shall be given to the owner or owner's authorized agent and

made available to the code officiolupon request in accordance with Sections C4O8.2.4 and C408.2.5.

Mechanical systems, renewable energy, and service woter heoting systems shall include, at a minimum,

the following systems (mechanical and/or passive) and associated controls:

1. Heating, cooling, air handling and distribution, ventilation, and exhaust systems, and their

related air quality monitoring systems.

2. Air, water, and other energy recovery systems.

3. Manual or automatic controls, whether local or remote, on energy using systems including but

not limited to temperature controls, setback sequences, and occupancy-based control, including

energy management functions of the building management system.

4. Plumbing, including insulation of piping and associated valves, domestic and process water

pumping, and mixing systems.

5. Mechanical heating systems and service water heating systems.

6. Refrigeration systems.
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7. Renewable energy and energy storage systems where installed generating capacity is not less

than 25kW.

8. Other systems, equipment and components that are used for heating, cooling or ventilation, and

affect energy use.

C408.2.1 Commissioning Plan is unchanged.

1.37 Amendments to Section C408.2.2
Systems Adjusting and Balancing

C4O8.2.2 Systems adjusting and balancing. HVAC systems shall be balanced in accordance with
ANSI/ASHRAE 1L1., "Testing, Adjusting, and Balancing of Building HVAC Systems" or other approved

engineering standards.

C4O8.2.2.1 Air systems balanci ng is unchanged.

C408.2.2.2 Hydronic systems balancing is unchanged.

1.38 Addition of New Section C408.4
Air Barrier Commissioning

C408.4 Air barrier commissioning. Prior to passing final inspection, the registered design professional or
approved agent shall provide evidence of air barrier commissioning and substantial completion in

accordance with the provisions of sections C408.4.1through C408.4.3.

C408.4.1 Documentation. Construction documents shall include documentation of the
continuous air barrier components included in the design and a field inspection checklist that
includes all requirements necessary for maintaining air barrier continuity and durability in
accordance with Section C402.51.

C408.4.2 Field inspections. Reports from field inspections during project construction showing

compliance with continuous air barrier requirements including proper material handling and

storage, use of approved materials and material substitutes, proper material and surface

preparation, and air barrier continuity shall be provided to the owner and, upon request, to the
code official. Air barrier continuity shall be determined by testing or inspecting each type of
unique air barrier joint or seam in the building envelope for continuity and defects.
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C408.4.3 Report. A final commissioning report indicating compliance with the continuous air

barrier requirements shall be provided to the building owner and, upon request, to the code

official.

1.39 Addition of New Section C502.2.3.1

Commissioning

C5O2.2.3.L Commissioning. New heating, cooling, and duct system components that are part of the

addition and the controls that serve them shall comply with Sections C408.2.2, C4O8.2.3 and C408.2.5.

Exception: Mechanical systems in additions where the total mechanical equipment capacity of

the building is less than 480,000 Btu/h (140,7 kW) cooling capacity and 500,000 Btu/h (1-75.8 kW)

combined service water heating and space heating capacity.

1,40 Addition of New Section C502.2.4.1

Commissioning

C5O2.2.4.L Commissioning. New service hot water system components that are part of the addition and

the controls that serve them shall comply with Sections C408.2.2, C4O8.2.3, and C408.2.5.

Exception: Service hot water systems in additions where the combined service water heating and

space heating capacity of the building is less than 500,000 Btu/h (175.8 kW).

1,41 Addition of New Section C502.3
Air Barriers

C502.3 Air barriers. The thermal envelope of additions shall comply with Sections C402.5.1through

c402.5.8.

1,42 Addition of New Section C503.3.4

Air Barriers

C503.3.4 Air barriers. The thermal envelope of alterations shall comply with Sections C402.5.L through

c402.5.8.

1.43 Addition of New Section C503.4.2

Commissioning

C503.4.2 Commissioning. New heating, cooling and duct system components that are part of the

alteration and the controls that serve them shall comply with Sections C408.2.2, C408.2.3, and C408.2.5

Exceptions: Mechanical systems in alterations where the total mechanical equipment capacity of

the building is less than 480,000 Btu/h (1a0.7 kW) cooling capacity and 600,000 Btu/h (175.8 kW)

combined service water heating and space heating capacity.
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1.44 Addition of New Section C503.5.1

Commissioning

C503.5.1Commissioning. New service hot water system components that are part of the alteration and
the controls that serve them shall comply with Sections C408.2.2, C408.2.3, and C408.2.5.

Exception: Service hot water systems in alterations where the combined service water heating
and space heating capacity of the building is less than 600,000 Btu/h (175.8 kW).
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1.45 Addition of New Appendix CB

Rated R-value of lnsulation-Commercial

Appendix GB

Rated R-Value of lnsulation - Commercial
The provisions contoined in this oppendix are not mondotory unless specifically referenced in the

adopting ordinance.

Section CB101

Scope

CB1Ol.1General. These provisions shall be applicable for new construction where an lnsulation R-value

based method is required.

Section C8102

lnsulation Component R-Value-Based Method

CB1O2.1 General. The opaque portions of the building thermal envelope shall comply with the specific

insulation requirements of Section C4O2.2 and the thermal requirements of the R-value-based method

of Section C8102.2.

CBLOz.zlnsulation component R-value-based method. Building thermalenvelope opaque assemblies

shall comply with the requirements of Sections C402.2 and C4O2.4 based on the climote zone specified

in Chapter 3. For opaque portions of the building thermal envelope intended to comply on an insulation

component R-volue basis, the R-values for insulation shall be not less than that specified in Table

CBIOz.z. Commercial buildings or portions of commercial buildings enclosing Group R occupancies shall

use the R values from the "Group R" column of Table CBLOZ.2. Commercial buildings or portions of

commercial buildings enclosing occupancies other than Group R shall use the R-values from the "All

other" column of Table CBLOZ.2.

Table CB102.2

Opaque Thermal Envelope lnsulation Component Minimum Requirements, R-Value Method"'h

CLIMATE ZONE
4 EXCEPT MARINE 5 AND MARINE 4 6

All other Group R All other Group R All other Group R

Roofs

lnsulation Entirely above

roof deck

R-33ci R-33ci R-33ci R-33ci R-33ci R-33ci

Metal buildingsb R-19 +

R-11 LS

R-19 +

R.11 LS

R-19 +

R-11 LS

R-19 +

R-11 LS

R-30 +

R-11 LS

R-30 +

R-11 LS

Attic and other R-53 R-53 R-53 R-53 R-53 R-53

Walls, above grade

Massr R-11.4ci R-13.3ci R-13.3ci R-15.2ci R-15.2ci R-15.2ci

Metal building R-13 +

R-13ci

R-13+

R-19.5ci

R-13+

R-19.5ci

R-13+

R-19.5ci

R-13+

R-19.5ci

R-13+

R-19.5ci
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Metal framed R-13 +

R-8.5ci

R-13 +

R-8.5ci

R-13 +

R-11ci

R-13 +

R-11ci

R-13+

R13.5ci

R-13+

R14.5ci

Wood framed and other R-13 +

R-4.5ci

or R-19 +

R-1.5ci

R-13 +

R-4.5ci

or R-19 +

R-1.5ci

R-13 +

R-9ci

or R-19 +

R-5ci

R-13 +

R-9ci

or R-19 +

R-5ci

R-13 +

R-9ci

or R-19 +

R-5ci

R-13 +

R-9.5ci

or R-19 +

R-6ci

Walls, below grade

Below-grade wall" R-7.5ci R-10ci R-7.5ci R-10ci R-10ci R-15ci

Floors

Massd R-15ci R-16.7ci R-15ci R-16.7ci R-16.7ci R'16.7ci

Joist/framing R-30 R-30" R-30" R-30" R-38 R-38

Slab-on-grade floors

Unheated slabs R-15 for
24" below

R-15 for
24" below

R-15 for
24" below

R-15 for
24" below

R-15 for 24"

below

R-15 for
24" below

Heated slabsc R-20 for
48" below
+ R-5 full
slab

R-20 for
48" below
+ R-5 full

slab

R-20 for
48" below
+ R-5 full
slab

R-20 for
48" below
+ R-5 full
slab

R-20 for 48"

below + R-5

full slab

R-20 for
48" below
+ R-5 full
slab

Opaque doors

Non-Swinging R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75

r)

For SI: I inch:25.4 mm, I pound per square foot = 4.88 kg/ , I pound per cubic foot: 16
ci = Continuous insulation, NR: No Requirement, LS : Liner System.

a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance

method in Table C402.L.4.

c. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated

slabs.

d- "Mass floors" shall be in accordance with Section C402.2.3.

e. Steel floor joist systems shall be insulated to R-38.

f. "Mass walls" shall be in accordance with Section C4O2.2.2.

8. The first value is for perimeter insulation and the second value is for slab insulation. Perimeter insulation is not required to
extend below the bottom ofthe slab.

h. Not applicable to garage doors. See Table C402.1.4.
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1.46 Addition of New Appendix CC

Additional Power Distribution System Packages-Commercial

Appendix CG

Additional power distribution system packages - Commercial

The provisions contoined in this oppendix ore not mondotory unless specifically referenced in the

adopting ordinonce.

Section CC101

Scope

CC101.1General. These provisions shall be applicable for new construction where additional power

distribution system packages are required.

Section CC102

Additional Power Distribution System Packages

CC102.1 General (Mandatory). New buildings shall comply with at least one of the following:

L. Additional on-site renewable energy in accordance with Section CCLOZ.2.

2. Electrical energy monitoring in accordance with Section CC102.3.

3. lnteroperable automated demand-response (AutoDR) infrastructure in accordance with Section

cclo2.4.
4. Electric vehicle charging stations in accordance with Section CC102.5.

5. Automatic receptacle controls in accordance with CC102.6.

CCilO?.Z On-site renewable energy. The total minimum rating of on-site renewoble energy systems shall

be one of the following:

L. Not less than 1.7L Btu/hr/ftz (5.4 w/m'z) or 0.50 w/ftz of conditioned floor area.

2. Not less than 3 percent of energy use within the building for mechanical, service hot water

heating, and lighting regulated in Chapter 4 [CE].

CC102.3 Electrical energy monitoring. Buildings shall comply with Sections CC102.3.1 through

CCLO2.3.4. Buildings shall be equipped to measure, monitor, record, and report electricity consumption

data for each end-use category listed in Table CC102.3.1. For buildings with tenants, the end-uses in

Table CC102.3.1 shall be separately monitored for the total building load and (excluding shared systems)

for each individual tenant.

Exception:

L. Up to 10 percent of the load for each of the end uses shall be allowed to be from other

electrical loads.

2. lndividual tenant spaces that have their own utility services and meters and have less

than 5,000 square feet (465 m2) of conditioned floor area.

NYStretch Energv Code 2020

Part 1 - Amendments to 2018 IECC Commercial Provisions 29



CC102.3.1 End-use metering categories. Meters or other approved measurement devices shall

be provided to collect energy use data for each end-use category specified in Table CC102.3.1.

These meters shall have the capability to collect energy consumption data for the whole building

or for each separately metered portion of the building. Where multiple meters are used to
measure any end-use category, the data acquisition system shall total allthe energy used by

that category. Not more than 5 percent of the measured load for each end-use category

specified in Table CC102.3.1 shall be from a load not within that category.

TABLE CC102.3.1
ENERGY USE CATEGORIES

IOAD CATEGORY

HVAC systems

lnterior lighting

Exterior lighting

Receptacle circuits

Total electrical energy

CCLO2.3.2 Meters. Meters and other measurement devices required by this Section shall be

configured to automatically communicate energy consumption data to the data acquisition

system required by Section CC102.3.3. Source meters shall be any digital-type meter. Lighting,

HVAC, and other building systems that can monitor their energy consumption shall not require

meters. Current sensors are an alternative to meters, provided they have a tested accuracy of
+/-2 percent. Required metering systems and equipment shall be able to provide not less than

hourly data that is fully integrated into the data acquisition system and produce a graphical

energy report in accordance with Sections CC102.3.3 and CC102.3.4.

CC102.3.3 Data acquisition systems. A data acquisition system shall have the capability to store

data from the required meters and other sensing devices for not less than 35 months, The data

acquisition system shall be able to store real-time energy consumption data and provide hourly,

daily, monthly, and yearly logged data for each end-use category required by Table CC102.3.1.

CC102.3.4 Graphical energy report. A permanent reporting mechanism shall be provided in the
building that can be accessed by building operation and management personnel. The reporting

mechanism shall be able to graphically provide the energy consumption data for each end-use

category required by Table CC102.3.1 for not less than every hour, day, month and year for the
previous 36 months.

CC1.O2.4lnteroperable automated demand-response (AutoDR) infrastructure. The building controls

shall be designed with automated demand-response (Auto-DR) infrastructure capable of receiving

demand-response requests from the utility, electrical system operator, or third-party DR program

provider, and of automatically implementing load adjustments to the HVAC and lighting-systems.

Buildings shall comply with the following:
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1. HVAC systems shall be programmed to allow automatic centralized demand reduction in

response to a signal from a centralized contact or software point.

2. HVAC equipment with variable speed control shall be programmed to allow automatic

adjustment of the maximum speed of the equipment.

3. Lighting systems with central control shall be programmed to allow automatic reduction of total

connected lighting power.

CC102.5 Electric vehicle charging stations. Not less than two electric vehicle charging stations at

minimum 2O8/24OV 40 amp shall be provided on the building site.

CC102.6 Automatic receptacle controls. The following receptacles shall be automatically controlled in

accordance with Section CC102.5.1:

t. At least 50 percent of all 125 V, L5- and 20-amp receptacles in all private offices, conference

rooms, rooms used primarily for printin g and/or copying functions, break rooms, classrooms,

and individual workstations.

2. At least 25 percent of branch circuit feeders installed for modular furniture not shown on the

construction documents.

All controlled receptacles shall be permanently marked to visually differentiate them from uncontrolled

receptacles and are to be uniformly distributed throughout the space. Plug-in devices shall not be used

to comply with Section CC102,6.1.

Exceptions:

L. Receptacles specifically designated for equipment intended for continuous operation (24

hou rslday, 365 days/yea r).

2. Spaces where an automatic shutoff would endanger occupant safety or security.

CCl02.5.1Automatic receptacle control function. Automatic receptacle controls shall comply with

one of the following:

t. Automatically turn receptacles off at specific programmed times, and the occupant shall be

able to manually override the control device for up to two hours. An independent program

schedule shall be provided for controlled areas of not more than 5000 square feet and not

more than one floor.

2. Be an occupant sensor to automatically turn receptacles off within 20 minutes of all

occupants leaving a space.

3. Be an automated signal from another control or alarm system to automatically turn

receptacles off within 20 minutes of all occupants leaving a space,
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PART 2
2 Amendments to ASHRAE 90.1-2016

2.1 Addition to Section 3.2
Definitions

Baseline building source energy: the annual source energy use in units of BTU for a building design

intended for use as a baseline for rating above-standard design or when using the performonce roting
method as an alternative path for minimum standard compliance in accordance with Section 4.2.L1.

On-site electricity generation systems: systems located atthe building site that generate electricity,
including but not limited to generators, combined heat and power systems, fuel cells, and on-site
re newo ble e ne rgy systems.

Proposed building source energyi the annual source energy use in units of BTU for a proposed design.

Site Energy: The amount of fuelthat is consumed on-site to operate a building.

Source Energy: the total amount of primary fuel that is required to operate a building incorporating

transmission, delivery, and production losses. Source Energy is calculated by multiplying site energy of
each fuel type by the conversion factors in Table 4.2.1,.2.

2.2 Amendments to Section4.2.1.1
New Buildings

4.2.1.1 New Buildings

New buildings shall comply with either the provisions of

a. Section 5, " Building Envelope"; Section 5, "Heating, Ventilating, and Air Conditioning"; Section 7,

"Service Woter Heoting"; Section 8, "Power"; Section 9, "Lighting"; and Section L0,"Other
Equipment," or

b. Section I1-, "Energy Cost Budget Method,", or
c. AppendixG,"PerformonceRatingMethod',usingoneofthefollowingmethods:

1. Performance Cost Index Method. When using Appendix G, the Performance Cost lndex (PCl)

shall be less than or equal to the Performance Cost lndex Target (PClt) when calculated in

accordance with the following:

p611= [BBUEC + (BPF"o,t x BBREC)]/BBP

Where

PCI = Performance Cost lndex calculated in accordance with Section G1.2.

BBUEC = Baseline Building Unregulated Energy Cost, the portion of the annual energy
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cost of a Boseline building design that is due to unreguloted energy use.

BBREC =Baseline Building Regulated EnergyCost,theportionof theannualenergycosl
of a Boseline building design that is due to reguloted energy use.

BPF"o,t = Building Performance Factor from Table 4.2.t1. For building area types not

listed in Table 4.2.1.1 use "All others." Where a building has multiple building

area types, the required BPF.o,t shall be equal to the area-weighted average of

the building area types.

BBP = Boseline Building Performonce.

Regulated energy cost shall be calculated by multiplying the total energy cost by the

ratio of regulated energy use to total energy use for each fuel type. Unregulaled energy

cost shall be calculated by subtracting regulated energy cost from total energy cost.

2. Performance Source Energy lndex Method. When using Appendix G, the Performance

Source Energy lndex (PSEI) shall be less than or equal to the Performance Source Energy

lndex Target (PSElt) when calculated in accordance with the following:

PSEIt = [BBUSE + (BPF,ou,." x BBRSE)]/BBSE

Where

PSEI = Performance Source Energy lndex calculated in accordance with Section

G1..2

BBUSE = Baseline building unregulated source energy use in units of BTU, the portion of

the annual site energy of a baseline building design that is due to unregulated

energy use multiplied by the site to source conversion ratios in Table 4.2.!.2lor
each fuel type.

BBRSE = Baseline building regulated source energy use in units of BTU, the portion of

the annual site energy of a baseline building design that is due to regulated

energy use multiplied by the site to source conversion ratios in Table 4.2.L.21or

each fuel type.

BPF,ou,." = Building Performance Factor from Table 4.2.t.3. For building area types not

listed in Table 4.2.1.3 use "All others." Where a building has multiple building

area types, the required BPF,',,"" shall be equal to the area-weighted average

of the building area types.

BBSE = Baseline building source energy
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Building Area Type 4A 5A 6A

Office .54 .54 .55

Retail .45 .42 .44

School .45 .46 .46

Hotel/motel .62 .55 .55

Multifamily .67 .67 .64

Healthca relhospital .54 .54 .51

Restaurant .56 .55 .55

Warehouse .42 .42 .46

All others .53 .52 .52

2.3 Replacement of Table 4.2.1.1

Buildi ng Performance Factor

Table 4.2.1.1 Building Performance Factor (Cost) (BPF*,I)

2.4 Addition of Table 4.2.1.2

Site to Source Energy Conversion Ratios

Table 4.2.1.2 Site to Source Energy Conversion Ratios

2.5 Addition of Table 4.2.1.3
Building Performance Factor (Source) (BPFro,,..)

Table 4.2.1.3 Building Performance Factor (BPF,ou,.")
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Energy Type New York Ratio

Electricity (Grid Purchase) 2.55

Electricity (On-site Renewable Energy lnstallation) 1.00

Natural Gas 1.05

Fuel Oil 1.01

Propane & Liquid Propane 1.0L

Steam r.20

Hot Water 1-20

Chilled Water, Coal, Wood, Other 1.00

Building Area Type 4A 5A 5A

Office .55 .55 .55

Retail .45 .42 .43

School 45 .45 .45

Hotel/motel 62 .56 .54

Multifamily 68 .68 .65

Healthcare/hospital 56 .56 .54

Resta u ra nt 63 .64 .63

Warehouse 44 .46 .49

Allothers 55 .54 ,54
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2.6 Addition of New Section 5,2.3

Additional Requirements to Comply with Section 11 and Appendix G

5.2.3 Additional Requirements to Comply with Section 11 and Appendix G

The building envelope in new buildings 50,000 square feet and greater shall comply with either:

1. Section 5.5, "Prescriptive Building Envelope Option," or

2. An envelope performance factor shall be calculated in accordance with 90.1 Appendix C, and

buildings shall comply with one of the following:

i, For multifamily, hotel/motel and dormitory building area types, the margin by which the

proposed envelope performance foctor exceeds the bose envelope performonce factor shall

not be greater than 15 percent. For compliance with this requirement, the bose envelope

performance factor shall be calculated using metalframing operable windows. ln buildings

with window area accounting for 40 percent or more of the gross wall area, the SHGC of

the vertical fenestrotion on east and west oriented fagade may be reduced by the following

multiplier to account for the permanent site shading from existing buildings or

i nfrastructu re.

M west = 0.1-8 + 0.33/WWR

M East = 0.35 + 0.26/WWR

Where:

M west = SHGC multiplier for the West fagade

M East = SHGC multiplier for the East fagade

WWR = the ratio of the proposed vertical fenestrotion area to the gross woll area

in consistent units.

ilt

The multiplier may be applied to the rated SHGC of the verticalfenestrotion which has at

least 50 percent of the area located directly opposite of the shading surfaces and no higher

from the street levelthan the difference between the shading surface height and the

shading surface distance from the fagade. Orientation must be determined following Section

5.5.4.5, Fenestration Orientation.

For all other building area types, the margin by which the proposed envelope performonce

foctor exceeds the bose envelope performance foctor shall be not greater than 7 percent.

For compliance with this requirement, the bose envelope performance foctor shall be

calculated using metal framing fixed windows.

For mixed-use buildings the margin shall be calculated as the gross wall orea-weighted

average of i and ii,
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2.7 Addition of New Section 5.4.1.1

Continuous lnsulation

5.4,1.1 Continuous lnsulation

ln new construction, structural elements of balconies and parapets that penetrate the building

envelope, shall comply with one of the following:

L. Structuralelements penetrating the building thermal envelope shall be insulated with
continuous insulotion having a minimum thermal resistance of R-3.

2. Structuralelements of penetrations of the building thermal envelope shall incorporate a

minimum R-3 thermal break where the structural element penetrates the building thermal

envelope.

2.8 Amendments to Section 5.4.3.1.3
Testing, Acceptable Materials, and Assemblies

5.4.3.1.3 Testing, Acceptable Materials, and Assemblies

The building shall comply with whole-b uilding pressurization testing in accordance with Section

5.a.3.1-.3(a) or with lhe continuous air barrier requirements in Section 5.4.3.1.3(b) or 5.4.3.1.3(c).

New buildings not less than 25,000 square feet and not greater than 50,000 square feet, and less

than or equal to 75 fe'et in height, must show compliance through testing in accordance with Section

5.a.3.1.3(a).

The remainder of 5.4.3.1.3 is unchanged.

2.9 Amendments to Section 5.5.3
Opaque Areas

5,5.3 Opaque Areas.

For all opoque surfaces except doors, compliance shall be demonstrated by one of the following two
methods:

a. Minimum rated R-volue of insulation for the thermal resistance of the added insulation in

framing cavities and continuous insulation only. Specifications listed in Normative Appendix

A for each class of construction shall be used to determine compliance.

b. Maximum U-factor, C-factor, or F-foctor for the entire assembly. The values for typical

construction assemblies listed in Normative Appendix A shall be used to determine

compliance.

Exceptions to 5.5.3

L, For assemblies significantly different than those in Appendix A, calculations shall be

performed in accordance with the procedures required in Appendix A.
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2. For multiple assemblies within a single closs of construction for a single spoce-

conditioning cotegory, compliance shall be shown for either (a)the most restrictive

requirement or (b) an area-weighted average U-foctor, C-factor, or F-foctor.

3. When the total area of penetrations from mechanical equipment listed in Table 6.8.1-4

exceeds 1 percent of the opoque obove-grade woll area, the mechanical equipment

penetration area shall be calculated as a separate wall assembly with a default U-foctor

of 0.5, and compliance shall be shown with method b. Where mechanical equipment

has been tested in accordance with testing standards, approved by the outhority having

jurisdiction, the mechanical equipment penetration area may be calculated as a

separate wall assembly with the U-foctor as determined by such test,

2.1 0 Amendments to Section 5.6.1 .1

Subsection to 5.6 Building Envelope Trade-Off Option

5,6.1.1

All components of the building envelope shown on architectural drawings or installed in existing

buildings shall be modeled inthe proposed design.The simulotion progrom model/enestrotion and

opoque building envelope types and area shall be consistent with the construction documents. Any

building envelope assembly that covers less than 5 percent of the total area of that assembly type

(e.g., exterior wallsl need not be separately described, provided it is similar to an assembly being

modeled. lf not separately described, the area of a building envelope assembly shall be added to the

area of an assembly of that same type with the same orientotion and thermal properties. When the

total area of penetrations from mechanical equipment listed in Table 5.8.1-4 exceeds L percent of

the opoque above-grade woll area, the mechanical equipment penetration area shall be calculated

as a separate wall assembly with a default U-factor of 0.5.

Exception to 5.6.1.1

Where mechanical equipment has been tested in accordance with testing standards

approved by the authority having jurisdiction,lhe mechanical equipment penetration area

may be calculated as a separate wallassembly with the U-factor as determined by such test.

2.11 Amendments to Section 6.5.3.1.1

Allowable Fan Horsepower

6,5.3.1.1 Allowable Fan Horsepower

Each HVAC sysfem having a total fon system motor nomeplate horsepower exceeding 5 hp at fon
system design conditions shall not exceed the allowable fon system motor nameplate horsepower

(Option 1") or fan system bhp (Option 2) as shown in Table 6.5.3.1-L. This includes supply fans,

return/relief fans, exhaust fans, and fan-powered terminol units associated with systems providing

heating or cooling capability that operate atlon system design conditions. Single-zone VAV systems

shall comply with the constant-volume fan power limitation,
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Exceptions to 5.5.3.1.1

1. Hospital, vivarium, and laboratory systems that use flow control devices on exhaust

and/or return to maintain spoce pressure relationships necessary for occupant health

and safety or environmenlal control may use variable-volume fan power limitation.

2. lndividual exhaust fans with motor nomeplate horsepower of t hp or less,

3. Fans supplying air to active chilled beams.

2.12 Amendments to Table 6.5.3.1-1

Fan Power Limitation

Table 5.5.3.1-1 Fan Power Limitation

2.'13 Amendments to Section 6.5.6.1

Exhaust Air Energy Recovery

6.5.6.1 Exhaust Air Energy Recovery.

Each fan system shall have an energy recovery system when the design supply fan airflow rate

exceeds the value listed in Tables 6.5.6.1-1 and 6.5.6.1-2, based on the climate zone and percentage

of outdoor orr at design airflow conditions. Table 6.5.6.1-L shall be used for all ventilation systems

that operate less than 8,000 hours per year, and Table 6.5.6.L-2 shall be used for all ventilation

systems that operate 8,000 or more hours per year.

Energy recovery systems required by this section shall result in an enthalpy recovery rotio of at
least 50 percent. A 50 percent enthalpy recovery rotio shall mean a change in the enthalpy ofthe
outdoor orr supply equal to 50 percent of the difference betwee n the outdoor air and entering

exhaust air enthalpies at design conditions. Provision shall be made to bypass or controlthe energy

recovery system to permit air economizer operation as required by Section 5.5.1.1.

Exceptions

L. Laboratory systems meeting Section 6.5.7.3.

2. Systems serving spaces that are not cooled and that are heated to less than 60"F.

NYStretch Energy Code 2020
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Limit Constant volume Variable volume

Option 1: Fan system

motor nameplate hp Allowable nameplate motor hp hp < CFMs*0.0009 hp < CFMs* 0.0011

Option 2: Fan system bhp Allowable fan system bhp bhp<CFMsX0.00088+A bhp<CFMsX0.0010+A

For Sl: 1 bhp = 735.5 W, t hp = 745.5 W, L cfm = 0.4719 L/S

Where:
CFMS = The maximum design supply airflow rate to conditioned spaces served by the system in cubic feet per minute.
hp = The maximum combined motor nameplate horsepower.
Bhp = The maximum combined fan brake horsepower.
A = Sum of IPD X CFMD/413L]

Where:
PD = Each applicable pressure drop adjustmentfrom Table 6.5.3.1-2 in in. of water
CFMo =lS"designairflowthrougheachapplicabledevicefromTable6.5.3.L-2incubicfeetperminute.

38



3. Where more than 60 percent of the outdooror,r heatingenergy is provided from site-

recovered energy or site-solor energy.

4. Heating energy recovery in Climate Zones 0, t, and 2.

5. Cooling energy recovery in Climate Zones 3C, 4C,58,5C, 68, 7, and 8.

6. Where the largest source of air exhausted at a single location at the building exterior is

less than 75 percent of the design ventilation outdoor air flow rate, multiple exhaust

fans or outlets located within a 3O-foot radius from the outdoor air supply unit shall be

considered a single exhaust location.

7. Systems requiring dehumidification that employ energy recovery in series with the

cooling coil.

8. Systems expected to operate less than 20 hours per week at the oufdoor ar percentage

covered by Table 6.5.6.1-1.

2.14 Addition of New Section 10.4.3.5

Power Conversion System

10.4.3.5 Power Conversion System

New traction elevators with a rise of 75 feet or more in new buildings shall have a power conversion

system that complies with Sections 10.4.3.5.1through 10.4.3.5.3.

10.4.3.5.1Motor

lnduction motors with a Class lE2 efficiency ratings, as defined by IEC EN 50034-30, or

alternative technologies, such as permanent magnet synchronous motors that have

equal or better efficiency, shall be used.

10.4.3.5.2 Transmission

Transmissions shall not reduce the efficiency of the combined motor/transmission for

the Class lE2 motor for elevators with capacities below 4,000 lbs, Gearless machines

shall be assumed to have a L00 percent transmission efficiency.

10.4.3.5.3 Drive

Potential energy released during motion shall be recovered with a regenerative drive

that supplies electrical energy to the building electrical system.
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2.15 Addition of New Section 10.4.6
Commercial Kitchen Equipment

1 0.4.6 Commercial Kitchen Equipment

Commercial kitchen equipment shall comply with the minimum efficiency requirements of
Tables I0.4.6-L through Table 10.4.6-5.

Table 10.4.5-1: Minimum Efficiency Requirements: Commercial Fryers

Table 10.4.5-2: Minimum Efficiency Requirements: Commercial Hot Food Holding Cabinets

Table 10.4.5-3: Minimum Efficiency Requirements: Commercial Steam Cookers

a. Cooking Energy Efficiency is based on heavy load (potato) cooking capacity

NYSIretch Energy Code 2020
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Heavy-Load Cooking

Energy Efficiency
ldle Energy Rate Test Procedure

Standard Open Deep-Fat Gas Fryers >50% < 9,000 Btu/hr
ASTM Standard FL36L-I7

Large Vat Open Deep-Fat Gas Fryers >50% s 12,000 Btu/hr

Standard Open Deep-Fat Electric Fryers >83% < 800 watts
ASTM Standard F2L44-I7

Large Vat Open Deep-Fat Electric Fryers >80% < 1,100 watts

Product lnterior Volume (Cubic Feet)
Maximum ldle Energy Consumption Rate

(watts)
Test Procedure

0<v<13 < 21.5 V

ASTM Standard F2I40-LLL3<V<28 s2.0V+254.0
28<V <3.8V+203.5

Fuel Type Pan Capacity
Cooking Energy

Efficiency"
ldle Rate Test Procedure

Electric Steam

3-pan 50% 400 watts

ASTM Standard

F1.484-t8

4-pan so% 530 watts

5-pan 50% 670 watts

6-pan and larger so% 800 watts

Gas Steam

3-pan 38% 6,250 Btu/h

4-pan 38% 8,350 Btu/h

5-pan 38% L0,400 Btu/h

6-pan and larger 38% 12,500 Btu/h
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Machine Type

High Temp Efficiency

Requirements

Low Temp Efficiency

Requirements
Test Procedure

ldle Energy

Ratea

Water

Consumptionb

ldle Energy

Ratea

Water

Consumptionb

Under Counter < 0.50 kw < 0.86 GPR < 0.50 kw < 1.19 GPR

ASTM Standard

F1696-18

ASTM Standard

F7920-75

Stationary Single

Tank Door

< 0.70 kw S 0,89 GPR < 0.60 kw < 1.18 GPR

Pot, Pan, and

Utensil

< 1.20 kw < 0.58 GPSF < 1.00 kw < 0.58 GPSF

Single Tank

Conveyor

< 1.50 kw < 0.70 GPR < 1.50 kw < 0.79 GPR

Multiple Tank

Conveyor

< 2.25 kW < 0.54 GPR < 2.00 kw < 0.54 GPR

Single Tank

Flight Type

Reported GPH 3 2.975x +

55.00

Reported GPH < 2.975x +

55.00

Multiple Tank

Flight Type

Reported GPH < 4.96x +

17.00

Reported GPH < 4.96x +

17.00

Table 10.4.6-4: Minimum Efficiency Requirements: Commercial Dishwashers

a. ldle results shall be measured with the door closed and represent the total idle energy consumed by the machine including

all tank heate(s) and controls. Booster heater (internal or external) energy consumption should not be part of this

measurement unless it cannot be separately monitored per US EPA Energy Star Commercial Dishwasher Specification

Version 2.0

b. 6pp = gallons per rack; 6p5p = gallons per square foot of rack; GPH = gallons per hour; x = sf of conveyor belt (i.e.,

W*L)/min (maximum conveyor speed).

Table 10.4.5-5: Minimum Efficiency Requirements: Commercial Ovens

P = Pan Capacity: The number of steam table pans the combination oven is able to accommodate as per the ASTM F - 1495

- 05 standard specification.

NYSIretch Energy Code 2020

Part 2 -Amendments to ASHRAE 90.1-20L6

Fuel Type Classification ldle Rate Cooking-Energy

Efficiency, %

Test Procedure

Convection Ovens

Gas Fu I I -Size < 12,000 Btu/h >46
ASTM F1496 - 13

Electric
Half-Size < 1.0 Btu/h

>7L
Full-Size < 1.60 Btu/h

Combination Ovens

Gas
Steam Mode < 200P" +6,511 Btu/h >4r

ASTM F2861 - 17
Convection Mode < 150P'+5,425 Btu/h >56

Electric
Steam Mode < 0.133P" +0.6400 kW >55

Convection Mode < 0.080P" +0.4989 kW >76

Rack Ovens

Gas
Single < 25,000 Btu/h >48

ASTM F2093 - 18
Double < 30,000 Btu/h >52
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2.16 Addition of New Section 10.4.7

Electric Vehicle Charging Station Capable

10,4.7 Electric vehicle charging station capable.

New parking garages and new parking lots powered by the energy services for a building, and with
L0 or more parking spaces, shall provide either:

t. Panel capacity and conduit for the future installation of minimum 208/24OV 40-amp outlets

for 5 percent ofthe total parking spaces and not less than two parking spaces; or
2. Minimum 2081240V 40-amp outlets for 5 percent of the total parking spaces and not less

than two parking spaces.

2.17 Addition of New Section 10,4,8

Solar-Ready Zone

10.4.8 Solar-readyzone (Mandatory)

Comply with the provisions of Appendix CA of 2018 IECC (as amended).

2.18 Amendments to Section 11,2

Compliance

11.2 Compliance.

Compliance with Section 11 will be achieved if

a. All requirements of Sections 5.4,6.4,7.4,8.4,9.4, and 10.4, and Section C408 and Appendix

CC (if mandated by local ordinance) of the 2018 IECC (as amended) are met;

b. The design energy cost, as calculated in Section 11.5, does not exceed the building energy use

budget, as calculated by the simulotion progrom described in Section LL.4, and

c. The energy efficiency level of components specified inthe building design meet or exceed the
efficiency levels used to calculate the design energy cos! and

d. ln new buildings 50,000 square feet and greater, an envelope performance factor shall be

calculated in accordance with 90.1 Appendix C, and buildings shall comply with one of the
following:

i. For multifamily, hotel/motel and dormitory building area types, the margin by which

the proposed envelope performonce factor exceeds the bose envelope performonce

foctor shall not be greater than L5 percent. For compliance with this requirement,

the bose envelope performance factor shall be calculated using metalframing
operable windows. ln buildings with window area accounting for 40 percent or more

of the wall area, the SHGC of the vertical fenestrotion on east and west oriented

fagade may be reduced by the following multiplier to account for the permanent

site shading from existing buildings or infrastructure.
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M west = 0.18 + 0.33/WWR
M East= 0.35 + 0.26/WWR
Where:
M west = SHGC multiplier for the West facade
M East = SHGC multiplier for the East facade
WWR = the ratio of the proposed verticol fenestration area to the gross

woll areo in consistent units.

The multiplier may be applied to the rated SHGC of the vertical fenestrofron which

has at least 50 percent of the area located directly opposite of the shading surfaces

and no higher from the street level than the difference between the shading surface

height and the shading surface distance from the fagade. Orientation must be

determined following Section 5.5.4.5.

For all other buildings area types, the margin by which the proposed envelope

performonce foctor exceeds the base envelope performonce foctor shall be not

greater than 7 percent. For compliance with this requirement, the base envelope

performonce foctor shall be calculated using metal framing fixed windows.

For mixed-use buildings, the margin shall be calculated as the gross wall oreo'

weighted average of options o and b.

2.19 Amendments to Section 11.4.3.2

Annual Energy Costs

11.4.3.2 Annual Energy Costs.

The design energy cost and energy cost budget shall be determined using rates for purchased energy

(such as electricity, gas, oil, propane, steam, and chilled water) that are approved by the odopting

authority. Where on-site renewoble energy or site-recovered energy is used, lhe budget building

design shall be based on the energy source used as the backup energy source, or electricity if no

backup energy source has been specified. Where the proposed design includes electricity generated

from sources other than on-sife renewoble energy, the baseline design shall include the same

generation system.

tl

ilt
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2,20 Amendments to Table 11.5.1

Modeling Requirements for Calculating Design Energy Cost and Energy Cost Budget

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost

7. Design Model

a. The simulation model of the prop osed design shall be
consistent with the design documents, including proper
accounting of/e nestrotion and opaque envelope types and
area; interior lighting power and controlsi HVAC system
typeg sizes, and controls; and service water-heoting
sysferns and controls.

b. All conditioned spoces in the proposed design shall be
simulated as being both heated and cooled, even if no
cooling or heating system is being installed, Temperature
and humidity control set points and schedules, as well as
temperdture control throttling ronge, shall be the same for
proposed design and boseline building design.

c. When the Energy Cost Budget Method is applied to
buildings in which energy-related features have not yet
been designed (e.9., a lighting systeml,, those yet-to-be-
designed features shall be described inthe proposed design
so that they minimally comply with applicable mandatory
and prescriptive requirements from Sections 5 through 10.
Where the spoce classification for a building is not known,
the building shall be categorized as an office building.

The budget building desrgn shall be developed by
modifying the proposed desrgn as described in this table.
Except as specifically instructed in this table, all

building systems and equipment shall be modeled

identically in the budget building design and proposed
design.

2. Additions and Alterations

It is acceptable to demonstrate compliance using building
models that exclude parts of the existing building, provided

all of the following conditions are met:

a. Work to be performed under the current permit application
in excluded parts of the building shall meet the
requirements of Sections 5 through 10.

b. Excluded parts ofthe building are served by HVACsystems

that are entirely separate from those serving parts of the
building that are included in the buildrng model.

c. Design spoce temperature and HVAC system operating sef
points and schedules on either side ofthe boundary

between included and excluded parts of the building are
identical.

d. lf a declining block or similar utility rate is being used in the
analysis and the excluded and included parts ofthe building
are on the same utility meter, the rate shall reflect the
utility block or rate for the building plusthe addition.

Same as proposed design.

Pro,posed Design (Column A)

Eeslga. Energy Cert {DECI

Eadget Batldtng Design tColumn B}

Energy Cast Eudga (ECEI
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3. Space Use Classlflcotion

Same as proposed designThe building area type or spoce type classifications shall be

chosen in accordance with Section 9.5.1 or 9.6.1. The user

or designer shall specifli the spoce use classifications using

either the building area type or spoce type categories but

shall not combine the two types of categories within a single

permit application. More than one building area type

category may be used for a building if it is a mixed-use

facility.

4, Schedules

Same as prop osed designThe schedule types listed in Section 11.4.L.1(b) shall be

required input. The schedules shall be typical of the
proposed design as determined by the designer and

approved by the outhority hoving jurisdiction. Required

schedules shall be identical for the proposed design and

budg et bu i ldi ng desig n.

Proposed Design {Column Al
O e s i g n En e r gy Cast IDECI

&udget Buildlag D*ign {Column B}

EnergyCost Eudget$eBl

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)
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5. Building Envelope

All components of the building envelope in the proposed design
shall be modeled as shown on architectural drawings or as

installed for existing building envelopes.

Exceptions: The following b uilding elements are permitted to
differ from architectural drawings.

t. Any building envelope assembly that covers less than 5

percent of the total area of that assembly type (e.g.,

exterior walls) need not be separately described. lf not
separately described, the area of a building envelope

assembly must be added to the area of the adjacent

assembly of that same type. When the total area of
penetrations from mechanical equipment listed in Table

6.8.1-4 exceeds 1 percent of lhe opoque above-grade wall
area, the mechanical equipment penetration area shall be

calculated as a separate wall assembly with a default U-

factor of 0.5. Where mechanical equipment has been
tested in accordance with testing standards approved by

the authority hoving jurisdiction, the mechanical equipment
penetration area may be calculated as a separate wall
assembly with the U-factor as determined by such test.

2. Exterior surfaces whose azimuth orientation and tilt differ
by no more than 45 degrees and are otherwise the same
may be described as either a single surface or by using
multipliers.

3. The exterior roof surface shall be modeled using the aged

solar reflectonce and thermal emittonce determined in
accordance with Section 5.5.3.1.1(a). Where aged test data
are unavailable, the roolsurface shall be modeled with a
solar reflectance of 0.30 and a thermal emittance of 0.90.

4. Manually operated/enesfrofrb, shading devices, such as

blinds or shades, shall not be modeled. Permanent shading
devices, such as fins, overhangs, and lightshelves, shall be

modeled.

The budget building design shall have identical conditioned floor
oreo and identical exterior dimensions and orientations as the
proposed design, except as follows:

a. Opaque assemblies, such as roof, floors, doors, and walls,

shall be modeled as having the same heat copacity as the
proposed design but with the minimum U-foctor required
in Table C402.1.4 tor new buildings or additions and

Section C503.3 for alterations. Opaque assemblies in semi-
heated spaces shall be modeled as having the same heof
copacity asthe proposed design but with the minimum U-

foctor rcquircd in Section 5.5.

b. The exterior roo/surfaces shall be modeled with a solar

reflectonce and thermal emittance as required in Section

5.5.3.1.L(a). All other rools, including rools exempted from
the requirements in Section 5.5.3.1.1, shall be modeled the
same as the proposed design.

c. No shading projections are to be modeled; fenestration
shall be assumed to be flush with the wall or roof.lf the

fenestrotion oreo for new buildings or additions exceeds

the maximum allowed by Section 5.5.4.2, the area shall be
reduced proportionally along each exposure until the limit
set in Section 5.5.4.2 is met. lf the verticol fenestration area
facing west or east of the proposed design exceeds the area

limit set in Section 5.5.4.5 then the energy cost budget shall

be generated by simulating the budget building design with
its actual orientotion and again after rotating the entire
budget building design 90,1.80, and 270 degrees and then
averaging the results. Fenestrotion U-factor shall be equal

to the criteria from Table C402A lor the appropriate
climate, and the SHGC shall be equal to the criteria from
C402.4 for the appropriate climate. For portions of those

tables where there are no SHGC requirements, the SHGC

shall be equal to that determined in accordance with
Section C3.6(c). The Vfshall be equal to that determined in

accordance with Section C3.6(c). The fenestration model

tor building envelope olterotions shall reflect the limitations
on area, U-foctor, and SHGCas described in Section 5.1.3.

Exceptions: When trade-offs are made between an addition
and an existing building, as described in the exception to
Section 4.2.L.2,the building envelope assumptions for the
existing building in the budget building design shall reflect
existing conditions prior to any revisions that are part of this
permit.

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)
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Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

6. Lighting

a. Lighting power in the budget building design shall be

determined using the same categorization

procedure (Building Area Method or Space-by-Space

Method) and categories as the proposed design with

lighting power set equal to the maximum allowed

for the corresponding method and category in

Tables C405.3.2(1) and C405.3.2(2). Additional

interior lighting power for nonmandatory controls

allowed under Section 9.6.3 shall not be included in

Ihe budget building design.

b. Power forfxtures not included in the lighting power

calculation shall be modeled identically in the
proposed design and budget building design.

c. Mandatory outomotic lighting controls required by

Section 9.4.1 shall be modeled the same as the
proposed design.

Lighting power in the proposed desrgln shall be determined as

follows:

a. Where a complete lighting system exists, the actual lighting power

for each thermal block shall be used in the model.

b. Where a lighting system has been designed, lighting power shall be

determined in accordance with Sections 9.1.3 and 9.1.4.

c. Where no lighting exists or is specified, lighting power shall be

determined in accordance with the Building Area Method for the

appropriate building orea type.

d. Lighting system power shall include all lighting system components

shown or provided for on plans (including /omps, bol/osfs, task

fixtu re s, a nd f urniture-mou nted /xfures).

e. The lighting schedules in the proposed design shall reflect the

ma n dato ry ou t o m o ti c lighlin g co n t ro I r equir eme nts i n Sectio n 9.4. 1

(e.g., programmable controls or occupancy sensors)

Exception: Automatic daylighting controls required by Section

9.4.1 shall be modeled directly in the proposed design or

through schedule adjustments determined by a daylighting

analysis approved by the building official.

t. Automaticlighting controls included inthe proposed design but not

required by Section 9.4.1 may be modeled directly inthe building

simulation or be modeled in the building simulation through

schedule adjustments determined by a separate analysis approved

by the outhority having jurisdiction. As an alternative to modeling

such lighting controls, the proposed design lighting power may be

reduced for each luminaire under control by dividing the rated

lighting power of the luminoire by the factor (1 + ICF), where ICF

indicates the sum of all applicable control faclors (CF) per Section

9.6.3 and Table 9.6.3.

7. Thermal Elacks - HVAC Zones Designed

Same as proposed designWhere HVAC zones are defined on HVAC design drawings, each

HVAC zone shall be modeled as a separate thermol block.

Exceptions: Different HVAC zones may be combined to create a

single thermo I block or identical thermal b/ocks to which

multipliers are applied, provided all of the following

conditions are met:

L. The spoce-use classification is the same throughout the thermol

block.

2. All HVAC zones in the thermol block that are adjacent to glazed

exterior walls and glazed semiexterior wollstacethe same

orientotion or their orientations are within 45 degrees of each

other.

3. All of the zones are served by the same HVAC system or by the

same kind ol HVAC system.

Proposed gesign tColumn A!

Design Energy Cost (DtCl
Budg* Euilding Design tColumn Bl

Energy Cast Sudeet (ECBll
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Tabf e 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

8. Thermal Blocks - HVAC Zones Not Designed

Where the HVAC zones and systems have not yet been designed,

thermalblocks shall be defined based on similar internal load
densities, occupancy, lighting, thermal and space temperature
schedules, and in combination with the following:

a. Separate thermal blocks shall be assumed for interior and perimeter
spoces. lnterior spoces shall be those located more than 15 ft from
an exterior woll ot semiexterior wall. Perimeter spoces shall be those
located closer than L5 ft from an exterior woll ot semiexterior wall. A

separate thermal zone does not need to be modeled for areas

adjacent to sem iexterior wol/s that sepa rate semih eoted spoce f rom
conditioned spoce.

b. Separate thermal blocks shall be assumed for spoces adjacent to
glazed exterior walls or glazed semiexterior wolls; a separate zone
shall be provided for each orientotion, except that orientations that
differ by no more than 45 degrees may be considered to be the same

orientation. Each zone shall include all floor area that is 15 ft or less

from a glazed perimeter wol/, except thatfloor area within L5 ft of
glazed perimeter wolls having more than one orientation shall be

divided proportionately between zones.

c. Separate thermal blocks shall be assumed for spoceshavingfloors
that are in contact with the ground or exposed to ambient conditions
from zones that do not share these features.

d. Separate thermol blocks shall be assumed for spoces having roof
assemblies from zones that do not share these features.

Same as proposed design

9. Thermol Blocks - Multifamily Residential Buildings

Residentiol spoces shall be modeled using one thermsl block per

spoce except that those facing the same orientations may be

combined into one thermol block. Corner units and units with rool
or floorloads shall only be combined with units sharing these
features.

Same as proposed design

Prcposed Deslgn feobmn A)

De;lgn Energy Cost IDEEI

8u d g*,8 ulldlng' DesW {Cslumn Bl
, E ne rg y Ca st Brr&.et (ECB)
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Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cosl (Continued)

NYStretch Energy Code 2020

Part 2 -Amendments to ASHRAE 90.I-201'6

The HVAC system type and related performance

parameters for the budget building design shall be

determined from Figure 11.5.2, the system descriptions in

Table 11.5.2-1 and accompanying notes, and in accord

with rules specified in Section 11.5.2(a)through 11.5.2(k).

The HVAC system type and all related performance parameters,

such as equipment capacities and efficiencies, in the proposed

desrgn shall be determined as follows:

a. Where a complete HVAC system exists, the model shall reflect the

actual sysfem type using actual component capacities and

efficiencies.

b. Where an HVAC system has been designed, the HVAC model shall

be consistent with design documents. Mechanical equipment

efficiencies shall be adjusted from actual design conditions to the

standard rating conditions specified in Section 6.4.1 if required by

the simulation model. Where efficiency ratings include supply fan

energy, the efliciency rating shall be adjusted to remove the supply

fan energy lrom the efficiency rating in the budget building design.

The equations in Section L1.5.2 shall not be used inthe proposed

design.The proposed design HVAC system shall be modeled using

monufacturers'full- and part- load data for the HVAC system

without fan power.

c. Where no heatingsystem exists, or no heatingsysfem has been

specified, the heating system shall be modeled as fossil fuel.fhe
sysfem characteristics shall be identical to the system modeled in

the budget building design.

d. Where no cooling system exists, or no cooling sysfern has been

specified, the cooling sysfern shall be modeled as an air-cooled

single-zone system, one unit per thermol block. The system

characteristics shall be identical to the sysfem modeled in the

budget building design.

Praposed Design (Column A!

Aesign Energy Cost (DECI

Eudget Building Design {€olumn B}

Energy Cost Eudget lECgl
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Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

NYStretch Energy Code 2020
Part 2 -Amendments to ASHRAE 90.1-2016

71. Seruice Woter-Heoting Systens

lhe service wster-heating system type and all related
performance parameters, such as equipment capacities and

efficiencies, in the proposed design shall be determined as

follows:

a. Where a complete servlce woter-heating system exisfs, the model

shall reflect the actual system type using actual component
capacities and effi ciencies.

b. Where a service water-heating system has been designed, the
service woter-heating model shall be consistent with design

documents.

c. Where no service woter-heating system exists or is specified, no

service woter heating shall be modeled.

The servrce water-heating system type in the budget

building design shall be identical to the proposed design.

The servr'ce woter-heating system performance of the
budget building design shall meet the requirements of
Section C4O4.2, and where applicable the requirements of
C404.2.L and C404.2.2, without exception.

Exceptions:

L. lf the servrce water heating system lype is not listed in Table

C404.2, it shall be identical to the proposed design.

2. Where Section 7.5.t or7.5,2applies, theboilershall be split
into a separate spoce-heating boiler and hot-water heater.

3. For 24-hour facilities that meet the prescriptive criteria for
use of condenser heat recoverv systems described in Section

6.5.6.2, a system meeting the requirements of that section

shall be included in the boseline building design, regardless

of the exceptions to Section 6.5.6.2. lf a condenser heat
recovery system meeting the requirements described in

Section 6.5.6.2 cannot be modeled, the requirement for
including such a system in the actual building shall be met as

a prescriptive requirement in accordance with Section

6.5.6.2 and no heat recovery sysfem shall be included in the
proposed design or budget building design,

12. Miscellaneous Loads

Receptacle, motor, and process /oods shall be modeled and

estimated based on the building orea type or spoce type
category and shall be assumed to be identical in the proposed

and budget building designs. These loads shall be included in

simulations of lhe building and shall be included when

calculating the energy cost budget and design energy cost. All

end-use load components within and associated with the
building shall be modeled, unless specifically excluded by

Sections 13 and 14 of Table 11.5.1, including exhaust fans,

parking garage ventilotion fans, exterior building lighting,
swimming pool heaters and pumps, elevators and escalators,

refrigeration equipment, and cooking equipment.

Receptacle, motor, and process /oods shall be modeled and

estimated based on lhe building area type or spoce type
category and shall be assumed to be identical in the
proposed design and budget building design.

These loads shall be included in simulations of the building

and shall be included when calculating the energy cost

budget and design energy cost. All end-use load

components within and associated with the building shall

be modeled, unless specifically excluded by Sections 13

and'J,4 of Table 11.5.1, including exhaust fans, parking

garage ventilotion fans, exterior building lighting,

swimming pool heaters and pumps, elevators and

escalators, refrigeration eq u i pme nt, and cooking

equipment.

Proposed Design (Column A)

Deslgn E ne rgy Cost IDECI

Budgx Bullding Deslgn tColsmn Bl

Eneryy Cost Budget {ECBI
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13. Modeling Exceptions

NoneAll elements of the proposed design building envelope, HYAC,

seruice water heoting, lighting, and electrical systems shall be

modeled inlhe proposed design in accordance with the

requirements of Sections 1 through 12 of Table 11.5.1.

Exceptions: Components and systems in the proposed design

may be excluded from the simulation model provided that

1. component energy use does not affect the energy use ol
systems and components that are being considered for trade-

off and

2. the applicable prescriptive requirements of Sections 5.5, 6.5,

7.5, and either 9.5 or 9.6 applying to the excluded

components are met.

14. Modeling Limitations to the Srmulotion Progrom

Same as proposed design.lf lhe simulation program cannot model a component or

system included in the proposed design, one of the following

methods shall be used with the approval of the outhority
hoving jurisdiction:

a. lgnore the component il the energy impact on the trade-offs

being considered is not significant.

b. Model the component substituting a thermodynamically similar

component model.

c. Model the HVAC system components ot systems using the

budget building design's HVAC system in accordance with

Section 10 of Table 11.5.1. Whichever method is selected, the

component shall be modeled identically for both the proposed

design and budget building design.

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

2.21 Amendments to Section G1.2.1

Mandatory Provisions

G1.2.1 Mandatory Provisions.

This performance roting method requires conformance with the following provisions:

1,. All requirements of Sections 5.4,6.4,7.4,8.4,9.4,IO.4, and Sections C408 and Appendix CC

(if mandated by local ordinance) of the 2018 IECC (as amended) shall be met. These sections

contain the mandatory provisions of the standard and are prerequisites for this rating

method.

2. The interior lighting power shall not exceed lhe interior lighting power ollowance

determined using either Tables G3,7 or G3.8 and the methodology described in Sections

9.5.1 and 9.6.1.

NYSIretch Energy Code 2020
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2.22 Amendments to Section G1.2.2

Performance Rating Calculation

G1.2.2 Perlormance Rating Galculation.

The performance of the proposed design is calculated by either the provisions of GL.2.2.L

Performance Cost lndex or G1.2.2.2 Performance Source Energy lndex.

2.23 Addition of New Section G1.2.2.1

Performance Cost lndex

G1.2.2.1 Performance Cost lndex.

The performance of the proposed design is calculated in accordance with provisions of this

appendix using the following formula:

Performance Cost lndex =

Proposed building performance / Boseline building performance

Both the proposed building performonce and the baseline building performonce shallinclude all

end-use load components within and associated with the building when calculating the
Performance Cost lndex.

2.24 Addition of New Section G1.2.2.2
Performance Source Energy lndex

G1.2.2.2 Performance Source Energy lndex.

The performance of the proposed design is calculated in accordance with provisions of this

appendix using the following formula:

Performance Source Energy lndex =
Proposed building source energy / Boseline building source energy

Both the proposed building source energy and the baseline building source energy shall include all

end-use load components within and associated with the building when calculating the
Performance Source Energy lndex.

2.25 Amendments to Section G2.4.1

On-site Renewable Energy and Site-Recovered Energy

G2.4.1 On-site Renewable Energy and Site.Recovered Energy.

Site-recovered energy shall not be considered purchased energy and shall be subtracted from the
proposed design energy consumption prior to calculating the proposed building performonce. On-

site renewable energy generated by systems included on the building permit used by the building

shall be subtracted from the proposed design energy consumption prior to calculating the
proposed building performance or proposed building source energy. The reductionin proposed
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building performonce or proposed building source energy associated with on-site renewable

energy systems shall not exceed 5 percent of the calculated boseline building performonce or

boseline building source energy, respectively.

2,26 Amendments to Section G2.4.2

Annual Energy Costs

G2.4.2 Annual Energy Costs.

The design energy cosf and baseline energy cost shall be determined using either actual rates for
purchased energy or State average energy prices published by DOE's Energy lnformation

Administration (ElA) for commercial building customers, but rates from different sources may not

be mixed in the same project. Where on-site renewable energy or site-recovered energy is used,

the boseline building design shall be based on lhe energy source used as the backup energy

source, or the baseline system energy source in that category if no backup energy source has been

specified, Where the proposed design includes electricity generated from sources other than on-

site renewoble energy, the baseline design shall include the same generation system.

2.27 Amendments to Table G3.1

Modeling Requirements for Calculating Proposed and Baseline Building Performance

(No. 5 Building Envelope)

Table G3.1 Modeling Requirements for Calculating Proposed and Baseline Building Performance

5. Building Envelope

Equivalent dimensions shall be assumed for each building
envelope component type as in lhe proposed design; i.e.,

the total gross area of wolls shall be the same in the
proposed design and baseline building design. The same

shall be true for the areas of roofs, floors, and doors, and

the exposed perimeters of concretes slabs on grode shall
also be the same in the proposed design and baseline
building design. The following additional requirements
shall apply to the modeling of the boseline building
design.

a. Orientotion. The boseline building performance shall
be generated by simulating the building with its
actual orientotion and again after rotating the entire
building 90, 180, and 270 degrees, then averaging the
results. The building shall be modeled so that it does

not shade itself.

Exceptions:

L lf it can be demonstrated to the satisfaction of
the rating authority thalthe building
orientotion is dictated by site considerations.

2. Buildings where the verticol fenestration oreo
on each orientotion varies by less than 5

All components of the building envelope in the proposed

design shall be modeled as shown on architectural
drawings or as built for existing building envelopes.

Exceptions: The following building elements are permitted to
differ from architectural drawings:

1. All uninsulated assemblies (e.g., projecting balconies,
perimeter edges of intermediate/oor stabs, concrete

/oor beams over parking garages, roolparapet) shall

be separately modeled using either of the following
tech niques:

a. Separate model of each of these assemblies

within the energy simulation model.

b. Separate calculation oI lhe U-factorfor each of
these assemblies. The U-foctors of these
assemblies are then averaged with larger
adjacent surfaces using an area-weighted
average method. This average U-factor is

modeled within the energy simulation model.

Any other building envelope assembly that covers less

than 5% of the total area of that assembly type (e.g.,

exterior wol/s) need not be separately described,

a.

Proposed Building Performance Baseline Building PerformanceNo.

NYStretch Energy Code 2020
Part 2 -Amendments to ASHRAE 90j.-20L6 53



provided that it is similar to an assembly being
modeled. lf not separately described, the area of a
building envelope assembly shall be added to the area
of an assembly of that same type with the same
orientotion and thermal properties. When the total
area of penetrations from mechanical equipment
listed in Table 6.8.1-4 exceeds 1% of the opaque
obove-grade woll area, the mechanical equipment
penetration area shall be calculated as a separate wall
assembly with a default U-factor of 0.5. Where
mechanical equipment has been tested in accordance
with testing standards approved by the outhority
hovi ng ju risdiction, the mechanical eq uipment
penetration area may be calculated as a separate wol/
assembly with the U-foctor as determined by such
test.

2. Exterior surfaces whose azimuth orientotion and tilt
differ by less than 45 degrees and are otherwise the
same may be described as either a single surface or by
using multipliers.

3. The exterior roof surface shall be modeled using the
aged solar reflectonce and thermal emittonce
determined in accordance with Section 5.5.3.1.1(a).
Where aged test data are unavailable, the roolsurface
may be modeled with a reflectance of 0.30 and a
thermal emittonce of 0.90.

4. Monuol fenestration shading devices, such as blinds or
shades, shall be modeled or not modeled the same as

in the boselrne building design. Automatically
controlled /enestrotion shades or blinds shall be
modeled. Permanent shading devices, such as fins,
overhangs, and light shelves shall be modeled.

5. Automatically controlled dynomic glazing may be
modeled. Manually controlled dynamic glozing shall
use the average of the minimum and maximum 5H6C
and VT.

b. lnfiltration shall be modeled using the same methodology,
air leakage rate, and adjustments for weather and building
operation in both the proposed design andthe boseline
building design. These adjustments shall be made for each
simulation time step and must account for but not be
limited to weather conditions and HVAC systen operation,
including strategies that are intended to positively
pressurize the building. The air leakage rate of the building
envelope (lrsr.) at afixed building pressure differential of
0.3 in. of water shall be 0.4 cfm/ft2. The air leakage rate of
the building envelope shall be converted to appropriate
units for lhe simulation progrom using one of the methods
in Section G3.7.7.4.

Exceptions: When whole-building air leakage testing, in

accordance with ASTM E779, is specified during design and
completed afler construction, the proposed design air

percent.

b. Opaque Assemblies. Opaque assemblies used for
new buildings, existing buildings, or additions shall
conform with assemblies detailed in Appendix A and
shall match the appropriate assembly maximum U-

factors in Tables G3.4-1 throush G3.4-8:

r Roofs-lnsulation entirely above deck (A2.2).

o Above-grode wol/s-Steelfromed (A3.31. \
t Below-grode wolls--Concrete block (A4).

o Floors--Steel-yorst(A5.3).

c Slob-on-grode floors shall match the F-foctor for
unheated slabs from the same tables (A6).

. Opaque door types shall be of the same type of
constructions as the proposed design and
conform lo lhe U-factor requirements from the
same tables (A7).

c. Verticol Fenestration Areds. For building area types
included in Table_.Q!.!!-!, vertical fenestrotion areas
for new buildings and additions shall equal that in

Table G3.1.1-1 based on the area of gross above-
grade wolls that separate conditioned spoces and
semiheated spoces from the exterior. Where a

building has multiple building area types, each type
shall use the values in the table. The verticol

fenestrotion shall be distributed on each face of the
building in the same proportion as in the proposed
design. For building areas not shown in Table G3.1.1-

t verticol fenestration area for new buildings and
additions shall equal that in the proposed design or
40% of gross above-grade woll area, whichever is

smaller, and shall be distributed on each face of the
building in the same proportions inthe proposed
design.fhe fenestrotion oreo for an existing building
shall equal the existing/enestration oreo prior to the
proposed work and shall be distributed on each face
of the building in the same proportions as the
existing building. For portions of those tables where
there are no SHGC requirements, the SHGC shall be

equal to that determined in accordance with Section
C3.6(c).

d. Vertical Fenestration Assemblies. Fenestrotion for
new buildings, existing buildings, and additions shall
comply with the following:

. Fenestration U-foctors shall match the
appropriate requirements in Tables G3.4-1
through G3.4-8 for the applicable glazing
percentage for Ual.

. Fenestrotion SHGCs shall match the appropriate
requirements in Tables G3.4-1 through G3.4-8
using the value for SHGCoufor the applicable

NYStretch Energy Code 2020
Part 2 -Amendments to ASHRAE 90.L-201,6 54



leakage rate of the building envelope shall be as measured vertical glazing percentage.

r All verticol fenestration shall be assumed to be

flush with the exterior wall, and no shading
projections shall be modeled.

. Monual window shading devices such as blinds
or shades are not required to be modeled.

e. Skylights and Glazed Smoke Vents.Skylrght area

shall be equal to that in the proposed design or #Yo,

whichever is smaller. lf lhe skylight area of the
proposed designis greater than 3%, baseline skylight

area shall be decreased by an identical percentage in

all roolcomponents in which skylights are located to
reach 3%. Skylight orientation and tilt shall be the
same as inthe proposed design. Skylight U-foctor and

SHGC properties shall match the appropriate
requirements in Tables G3.4-1 through G3.4-8 using

the value and the applicable skylight percentage.

f. RoolSofar Reflectance and Thermal Emittance.fhe
exterior roolsurfaces shall be modeled using a solar
reflectonce of 0.30 and a thermal emittonce of 0.90.

g. RoolAlbedo. All roolsurfaces shall be modeled with
a reflectivity of 0.30.
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PART 3
3 Amendments lo 2018 International Energy Conservation

Construction Code Residential Provisions

3.1 Amendments to Section 401.2

R401.2 Compliance. Projects shall comply with one of the following

1. The provisions of Sections R401 through R404.

2. The provisions of Sections R401 through R404 and the provisions of Section R408 (passive

house).

3. The provisions of Section R406 (ERl).

4. For Group R-2, Group R-3 ond Group R-4 buildings, the provisions of Section R405 (simulated

performance) and the provisions of Sections R401 through R404 labeled "Mandatory." The

building energy cost shall be equal to or less than 80 percent of the standard reference design

building.

3.2 Amendments to Table R402.1.2
lnsulation and fenestration requirements by component

Iable R402.1.2
lnsulation and Fenestration Requirements by Component"

NR = Not Required
For Sl: 1 foot = 304.8 mm.
a. R-values are minimums. U-factors and SHGC are maximums. Where insulation is installed in a cavity that is less than the label or design

thickness of the insulation, the installed R-value of the insulation shall be not less than the R-value specified in the table.
b. lnt. (intermediate framings) denotes standard framing 16 inches on center. Headers shall be insulated with a minimum of R-10 insulation.
c. The first value is cavity insulation, the second value is continuous insulation. Therefore, as an example, "13+10" means R-13 cavity insulation

plus R-10 continuous insulation.
d. Mass walls shall be in accordance with Section R402.2.5. The second R-value applies when more than half the insulation is on the interior of the

mass wall.
e. 15/19 means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall.
f. R-10 continuous insulation shall be provided under the full slab area of a heated slab in addition to the required slab edge insulation R-value for

slabs as indicated in the table. The slab edge insulation for heated slabs shall not be required to extend below the slab.
g. Alternatively, insulation sufficient to fill the framing cavity and providing not less than an R-value of R-19.

h. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.

NYStretch Energy Code 2020
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Climate
Zone

Fenestration
U-factorh

Skylight
U-factorh

Glazed

fenestration
SHGCh

Ceiling
R-Value

Wood
Frame

Wallbx

R-Value

Mass

Walld
R-Value

Floor
R-

Value

Basement
Walle

R-Value

Slabr
R-Value

and
Depth

Crawl
Space
Walle

R-Value
4 o.27 0.50 0.4 49 2L int. or

20+5 or
L3+L0

ts/20 30c rsl19 L0,4ft ts/19

5 0.27 0.s0 NR 49 21 int. or
20+5 or
L3+L0

tsl20 30c Ls/19 10,4 ft ts/19

6 0.27 0.50 NR 49 20+5 or
L3+10

ts/20 30c ts/L9 10,4 ft rs/19
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+

3.3 Amendments to Table R402.1.4

Equivalent U-factors

Table R402.1.4
Equivalent U-factorsa

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.

b. Mass wall shall be in accordance with Section R402.2.5. Where more than half the insulation is on the interior, the mass wall U-factor shall

not exceed 0.056.

3.4 Amendments to SectionR402.2.2
Ceilings without attic spaces

R402.2.2 Ceiling without attic spaces. Where Section R4O2.L.2 requires insulation R-values greater than R-

38 in the ceiling and the design of the roof/ceiling assembly does not allow sufficient space for the

required insulation, the minimum required insulation R-value for such roof/ceiling assemblies shall be R-

38. lnsulation shall extend over the top of the wall plate to the outer edge of such plate and shall not be

compressed. This reduction of insulation from the requirements of Section R402.1.2 shall be limited to

500 square feet (46 m2) or 20 percent of the total insulated ceiling area, whichever is less. This reduction

shall not apply to the U-factor alternative approach in Section R402.1.4 and the Total UA alternative in

Section R402,1.5,

3.5 Amendments to Section R402.4.1.1

lnstallation

R402.4.1.1 f nstallation. The components of the building thermal envelope as indicated in Table R402.4.t.L

shall be installed in accordance with the manufacturer's instruction and the criteria indicated in Table

R402.4.L.L as applicable to the method of construction. An approved agency shall inspect all

components and verify compliance. The inspection shall include an open wall visual inspection of all

components included in Table R402.4.L.1. and shall be installed so that the insulation material uniformly

fills each cavity side-to-side and top-to-bottom, without substantial gaps or voids around obstructions,

and is split, installed, or fitted tightly around wiring and other penetrations in the cavity. No more than 2

percent of the total insulated area shall be compressed below the thickness required to attain the

labeled R-value or contain gaps or voids in the insulation.

NYStretch Energy Code 2020
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Climate
Zone

Fenestration
U-factor

Skylight
U-factor

Ceiling U-
factor

Frame Wall
U-factor

Mass Wall
U-factorb

Floor
U-

factor

Basement
Wall U-

factor

Crawl Space

Wall U-

factor
4 0.27 0.50 0.026 0.045 0.056 0.033 0.0s0 0.042

5 0.27 0.s0 0.026 0.045 0.0s6 0.033 0.050 o.o42

6 0.27 0.s0 0.026 0.045 0.056 0.033 0.050 o.o42
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3.6 Amendments to Section R403,3
Ducts

R403.3 Ducts. Rll ducts and air handlers shall be installed in accordance with Section R4O3.3.1through
R403.3.8, where applicable. The duct system in new buildings and additions shall be located in a

conditioned space in accordance with Sections R403.3.7 (1) and R403.3.7 (2).

3.7 Addition of New Section R403,3.8
Duct system sizing (Mandatory)

R403.3.8 Duct system sizing (Mandatory). Ducts shall be sized in accordance with ACCA Manual D based

on calculations made in accordance with Sections R403.7 and R403.8.

3.8 Amendments to Section R403.5
Service hot water systems

R403.5 Service hot water systems. Energy conservation measures for service hot water systems shall be in

accordance with Sections R403.5.L through R403.5.5

3,9 Amendments to Section R403.5.4
Drain water heat recovery units

R403.5.4 Drain water heat recovery units. Drain water heat recovery units shall have a minimum efficiency
of 40 percent if installed for equal flow or a minimum efficiency of 52 percent if installed for unequal
flow. Vertical drain water heat recovery units shall comply with CSA B55.2 and be tested and labeled in
accordance with CSA 855.1 or IAPMO 346. Sloped drain water heat recovery units shall comply with
IAPMO PS 92 and be tested and labeled in accordance with IAPMO 346. Potable water-side pressure loss

of drain water heat recovery units shall be less than 3 psi for individual units connected to one or two
showers. Potable water-side pressure loss of drain water heat recovery units shall be less than 2 psi for
individual units connected to three or more showers.

3.10 Addition of New Section R403.5.5
Supply of heated water

R403.5.5 Supply of heated water. In new buildings, heated water supply piping shall be in accordance with
one of the following:

R403.5.5.1 Maximum allowable pipe length method. The maximum allowable pipe length from
the nearest source of heated water to the termination of the fixture supply pipe shall be in

accordance with the maximum pipe length in Table R403.5.5.1-. Where the length contains more
than one size of pipe, the largest size shall be used for determining the maximum allowable
length of the piping in Table R403.5.5.1.
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R403.5.5.2 Maximum allowable pipe volume method. The water volume in the piping shall be

calculated in accordance with Section R403.5.5.2.1. The maximum volume of hot or tempered

water in the piping to public lavatory faucets shall be 2 ounces. For fixtures other than public

lavatory faucets, the maximum volume shall be 64 ounces for hot or tempered water from a

water heater or boiler; and 24 ounces for hot or tempered water from a circulation loop pipe or

an electrically heat-traced pipe. The water volume in the piping shall be calculated in

accordance with Section R403.5.5.2.1.

R403.5.5.2.1 Water volume determination. The volume shall be the sum of the internal

volumes of pipe, fittings, valves, meters and manifolds between the source of hot water

and the termination of the fixture supply pipe. The volume shall be determined from the

"Volume" column of Table R403.5.5.1. The volume contained within fixture shutoff

valves, flexible water supply connectors to a fixture fitting, or within a fixture fitting shall

not be included in the water volume determination. Where hot or tempered water is

supplied by a circulation loop pipe or a heat-traced pipe, the volume shall include the

portion of the fitting on the branch pipe that supplies water to the fixture.

Table R403.5.5.1
Pipe Volume and Maximum Piping Lengths

R403.5.5.3 Drain water heat recovery units. New buildings shall include a drain water heat

recovery unit that captures heat from at least one shower, and such drain water heat recovery

unit must have a minimum efficiency of 40 percent if installed for equal flow or a minimum

efficiency of 52 percent if installed for unequal flow. Vertical drain water heat recovery units

shall comply with CSA 855.2 and be tested and labeled in accordance with CSA 855.1 or IAPMO

346. Sloped drain water heat recovery units shall comply with IAPMO PS 92 and be tested and

labeled in accordance with IAPMO 345. Potable water-side pressure loss of drain water heat

recovery units shall be less than 3 psi for individual units connected to one or two showers.

NYSIretch Energy Code 2020
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Nominal Pipe

or Tube Size

(inch)

VOTUME (Liquid

Ounces Per Foot
Length)

Maximum Pipe or Tube Length

System without a

circulation loop or
heat-traced line

(feet)

System with a
circulation loop or

heat-traced line (feet)

Lavatory faucets -
public (metering
and nonmetering

(feet)

1/4 0.33 50 16 6

5lL6 0.5 50 16 4

3/8 0.75 50 16 3

rl2 1.5 43 16 2

s/8 2 32 72 L

3/4 3 2T 8 0.5

7/8 4 T6 6 0.5

1 5 13 5 0.5

L L/4 8 8 3 0.s

L1./2 11 6 2 0.5

2 or larger 18 4 L 0.5

a. The flow rate for %-inch size pipe or tube is limited to 0.5 gallons per minute; for 5/16-inch size, it is limited to 1 gpm; for 3/8-inch size,

it is limited to 1.5 gpm

59



Potable water-side pressure loss of drain water heat recovery units shall be less than 2 psi for
individual units connected to three or more showers.

R403.5.5.4 Recirculation Systems. Projects shall include a recirculation system with no more

than 0.5-gallon (1,9 liter) storage. The storage limit shall be measured from the point where the

branch feeding the fixture branches off the recirculation loop to the fixture. Recirculation

systems must be based on an occupant-controlled switch or an occupancy sensor, installed in

each bathroom, which is located beyond a 0.5-gallon stored-volume range from the water

heater.

3.11 Addition of New Section R403.6.2
Balanced and HRV/ERV systems (Mandatory)

R403.6.2 Balanced and HRV/ERV systems (Mandatory). ln new buildings, every dwelling unit shall be

served by a heat recovery ventilator (HRV) or energy recovery ventilator (ERV) installed per

manufacturer's instructions. The HRV/ERV must be sized adequately for the specific application, which

will include the building's conditioned area, and number of occupants.

Exception: ln Climate Tone 4, a balanced ventilotion system designed and installed according to the

requirements of Section M1-507.3 of the 2015 lnternational ResidentialCode (lRC)that uses the return

side of the building's heating and/or cooling system air handler to supply outdoor air, shall be permitted

to comply with this section. When the outdoor air supply is ducted to the heating and/or cooling system

air handler, the mixed air temperature shall not be less than that permitted by the heating equipment

manufacturer's installation instructions. Heating and/or cooling system air handlers used to distribute

outdoor air shall be field-verified to not exceed an efficacy of 45 WCFM if using furnaces for heating

and 58 WCFM if using other forms of heating. ln the balanced system design, an equivalent exhaust air

flow rate shall be provided simultaneously by one or more exhaust fans, located remotely from the

source of supply air. The balanced system's exhaust and supply fans shall be interlocked for operation,

sized to provide equivalent air flow at a rate greater than or equal to that determined by IRC Table

M1507.3.3(1) and shall have their fan capacities adjusted for intermittent run time per Table

M1507.3.3(2). Continuous operation of the balanced ventilation system shall not be permitted.

3.12 Addition of New Section R403,6,3
Verification

R403.6.3 Verification. lnstalled performance of the mecha nical ventilation system shall be tested and

verified by an opproved agency and measured using a flow hood, flow grid, or other airflow measuring

device in accordance with Air Conditioning Contractors of America (ACCA) HVAC Quality lnstallation

Verification Protocols - ANSI/ACCA 9Qlvp-2015.
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3,13 Amendments to Section R404.1

Lighting equipment (Mandatory)

R404.1 Lighting equipment (Mandatory). Not less than 90 percent of the permanently installed lighting

fixtures shall use lamps with an efficacy of at least 65 lumens per watt or have a total luminaire efficacy

of at least 45 lumens per watt.

R404.1.1 Lighting equipment (Mandatory). Fuel gas lighting systems shall not have continuously

burning pilot lights.

3.14 Addition of New Section R404.2

Electrical power packages (Mandatory)

R404,2 Electrical power packages (Mandatory), New buildings shall comply with the following:

1-. Solar-ready zone. Detached one and two-family dwellings and townhouses where the

conditioned space is greater than 1,400 square feet shall comply with the requirements of
Appendix RA.

2. Electrical Vehicle Service Equipment Capable. Detached one or two-family dwellings and

townhouses with parking area provided on the building sife shall provide a208/240V 40-amp

outlet for each dwelling unit or panel capacity and conduit for the future installation of such an

outlet. Outlet or conduit termination shall be adjacent to the parking area. For residential

occupancies where there is a common parking area, provide either:

a. Panel capacity and conduit for the future installation of 208/240V 40-amp outlets for 5
percent ofthe total parking spaces, but not less than one outlet, or

b. 2O8/24OV 40-amp outlets for 5 percent of the total parking spaces, but not less than one

outlet.

3.15 Amendments to Table R406.4

Maximum Energy Rating lndex

Table R405.4
Maximum Energy Rating lndex

NYStretch Energy Code 2020
Part 3 - Amendments to 201"8 Energy Conservation Construction Code Residential Provisions

Climate Zone Energy Rating lndexa

4 50

5 50

6 50

a. Wherc on-site renewable energt is included for compliance using the ERI
analysis ofSection R406.4, the building shall meet the mandatory
requirements of Section R406.2, and the building thermal envelope shall be
greater than or equal to the levels ofefficiency and SHGC in Table
R402.1.2 or R402.1.4 of lhe20l5 International Enerpy Consemation Code.
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3.16 Addition of New Section R408

Passive House

Section R408
Passive House

R408.1 General. Buildings shall comply with either Section R408.1.1 or R408.1.2 and shall comply with
Section R408.2.

R408.1.1. Passive House lnstitute US (PHlUSlApproved Software. PHIUS+. Passive Building

Standard - North America, where Specific Space Heat Demand and (sensible only) Cooling

Demand, as modeled and field-verified by a Certified Passive House Consultant, is less than or
equal to 9kBTU/fI2lVear. The dwelling unit shall also be tested with a blower door and found to
exhibit no more than 0.05 CFM5O/ft'z or 0.08 CFM71/It of air leakage.

R408.1.2 Passive House lnstitute (PHlf Approved Software. Passive House lnstitute: Low Energy

Building Standard, where Specific Space Heating and (sensible only) Cooling Demand is less than

or equalto 9.5 kBTU/ft2fyear, as modeled and field-verified by a Certified Passive House

Consultant. The dwelling unit shall also be tested with a blower door and found to exhibit an

infiltration rate of no more than 1.0 air changes per hour under a pressure of 50 Pascals.

R408.2 Documentation

t. lf using the PHIUS software:

a. Prior to the issuance of a building permit, the following items must be provided to the
code official:

i. A list of compliance features; and

ii. A statement that the estimated Specific Space Heat Demand is "based on plans."

b. Prior to the issuance of a certificate of occupancy, the following item must be provided to
the code official:

i. A copy of the final report submitted on a form that is approved to document

compliance with PHIUS+ standards. Said report must indicate that the finished

building achieves a Certified Passive House Consultant verified Specific Space

Heat Demand of less than or equal to 9 kBTUft2/year.
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2. lf using the PHI software:

a. Prior to the issuance of a building permit, the following items must be provided to the

code officiol:

i. A list of compliance features; and

ii, A statement that the estimated Specific Space Heating and Cooling Demand is

"based on plans."

b. Prior to the issuance of a certificate of occupancy, the following item must be provided to

the code officiol:

i. A copy of the final report submitted on a form that is approved to document

compliance with PHI standards. Said report must indicate that the finished

building achieves a Certified Passive House Consultant verified Specific Space

Heating or Cooling Demand is less than or equal to 9.5 kBTU/ftzlyear.

3.17 Amendments to "ACCA" in Chapter 6

Referenced Standards

Manual D-16: Residential Duct Systems

R403.3.8

ManualJ-16: Residential Load Calculation Eighth Edition

R403.7

Manual S-14: Residential Equipment Selection

R403.7

3.18 Addition of a new entry for "IAPMO" to Chapter 6

Referenced Standards

IAPMO lnternational Association of Plumbing and Mechanical Officials

4755 E. Philadelphia St.

Ontario, CA 91761

IAPMO IGC 345:2017 Test Method for Measuring the Performance of Drain Water Heat Recovery Units

R403.5.4.3

IAPMO PS 92-2013: Heat Exchangers and Indirect Water Heaters

R403.5.4.3
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3.19 Addition of a new entry for "PHl" to Chapter 6

Referenced Standards

PHI Passive House lnstitute
Rheistrasse 44146

64283 Darmstadt, Germany

PHI 2016: Low Energy Building Standard, Version 9f
R408.1

3.20 Addition of a New Entry for 
-PHIUS" 

to Chapter 6

Referenced Standards

PHIUS Passive House lnstitute US

116 West lllinois Street, Suite 5E

Chicago, lL 60654, USA

PHIUS+ 2015: Passive Building Standard - North America

R408.1
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NYStretch Energy Code-2020

Comparison to 2O2O Energy Conservation
Construction Code of NYS

NYSERDANEWYORK
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OPPORTUNTTY,,

The following is a summary of the differences between the 2020 NYStretch Energy Code (NYStretch), the 2020 NYS

Energy Code (ECCCNYS-2020), and ASHRAE 90.1 2016. It is not intended to be a replacement for the actual language in the

NYStretch Code or the NYS Energy Code. One should always refer to the NYS Energy Code when determining compliance
as amended by the 2020 NYStretch Code language.

l. Differences between NYstretch and ECCCNYS-2O2O: Residentiol Buildings

Compliance Path Options - ONE of FOUR can be used:

1. Prescriptive and REScheck'" - R40'1 through R404 (Specific Prescriptive R-value or U-factor) and mandatory
requirements; regardless of compliance path, REScheck'" software most often used: or

2. Passive House - R401 through R404 and Passive House compliance, or

3. ERI Path - (R406), or

4. Simulated Performance Path - (R405) and mandatory provisions of R401 through R404. Building energy < 807o of the

standard reference design

Table R4O2.1.2 - Envelope (U-factor Table R402.1.4 changed accordingly. Prescriptive, e.9., can be traded.)

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

SkyLt
U-Factor

SHGC
Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Bsmt
Wall
R-value

Fen
U-Factor

21 or
20+5 or
13+10

15/20 30u 15/19 10 4 ft. 15/19Stretch
Code

o.21 o.50 .o4 49

10,2ft. 101130.4 49
20 or
13+5

8/13 19 10t13Energy
Code

o.32 0.55

Climate
Zone 4

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

SkyLt
U-Factor

SHGC
Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Bsmt
Wall
R-value

Fen
U-Factor

21 or
20+5 or
13+10

15120 30u 15/19 10, 4 ft. 15119Stretch
Code

o.2l o50 NR 49

10,2 fr. 15/19NR 49
20 or
12LE 13/17 30u 15119

Energy
Code

0.30 0.55

Climate
Zone 5

Bsmt
Wall
R-value

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

SkyLt
U-Factor

SHGC
Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Fen
U-Factor

15/20 30u 15119 10, 4 ft. 15/19Stretch
Code

o.21 0.s0 NR 49
21 or
20+5 or
13+10

15119NR 49
20+5 or
13+10

15/20 30u 15119 10, 4 ft.Energy
Code

0.30 0.55

19121 30u 15119 10, 4 ft. 15t19Option 2 .28 0.s5 NR 60 23 cav

Climate
Zone 6
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Provisions in that are not in Enerqv Code

r R4O2.2.2 Ceilings without attic spaces (cathedralized). - ln the NYStretch Code, minimum insulation R-value is R-38
uncompressed out over exterior walls rather than R-30. As in the NYS Energy Code, this reduction in R-value is limited
to 500 sl or 20% of insulated roof area, whichever is less.

I Table R4O2.411 lnsulation installation - NYstretch Code requires open wall visual inspection to ensure the quality
of the insulation installation. This requirement asks for more attention to openings around tub/showers, registers, and
Recessed Lighting.

r R4O3.3 Ducts - Ducts in new buildings must be located in conditioned space. Buried ducts can be considered in
conditioned space as in the NYS Energy Code, and must be installed/buried as prescribed bythe NYS Energy Code.
ln both NYStretch and the NYS Energy Code, duct leakage testing must be performed where ducts are buried in attic
insulation. The threshold is less than or equal to 1.5 cfm per'100 sf conditioned floor area for leakage to outdoors.

r R4O3.3.8 Duct sizing - NYStretch Code specifically requires that ducts must be sized in accordance with
ACCA Manual D (mandatory).

r R4O3.5.4 Drain water heat recovery units - Draln water heat recovery units must have a minimum efficiency of
40% if installed for equal flow or a minimum efficiency of 52"/o if installed for unequal flow, Requirements ore
given for vertical and sloped drain water heat recovery units.

r R4O3.5.5 Supply of hot water - NYStretch Code requires one of the following: 1) maximum allowable pipe length
between water heoter and fixture, 2) maxlmum allowable pipe volume between water heater and fixture;
3) drain-water heat recovery; or 4\ recirculation system.

r R403.6.2 Balanced whole house mechanical ventilation - NYStretch Code requires HRV or ERV in Climate Zones 5
and 6 in every dwelling unit (mandatory). ln Climate Zone 4, a central fan integrated system with simultaneous supply
and exhaust is an option.

r R4O3.6.3 Verification of ventilation NYStretch Code requires verification of ventilation air flow by approved agency,
tested to ACCA HVAC Quality lnstallation Verification Protocols.

r R4O4.1 Lighting - NYSlretch Code requires 90% high-efficacy lighting, with lamps at a minlmunr of 65 lumens per watt
and luminaires at minimum of 45 lumens/watt (mandatory).

r R4O4.2 Electrical power packages. (Mandatory for newly constructed buildings.) NYStretch Code requires:
. A solar-ready zone for newly constructed detached one- and two-family homes and townhomes that have more

than 1400 sf of conditioned floor area according to Appendix RA of the NYS Energy Code. The solar-ready
zone applies to buildings with at least 600 sf roof area between 110 degrees and 270 degrees of true north.
Exceptions are given for buildings shaded more than 7O"/" of daylight hours annually and for those where an
on-site renewable energy system is permanently installed. Reserved electric panel space, roof-load calculation
and electrical pathway from roof to panel is required.

. Electric vehicle charging capability for one- and two-family detached homes and townhomes. 2O8V outlet for
each dwelling unit or panel space and conduit for future installation of outlet. For common parking areas, the
code requires 1) panel capacity and conduit for future installation of 2O8|24OY outlets for 5"/o of spaces' but
with a minimum of at least one space or 2) 2O8/24OV outlets for 5"/o of parking spaces with a minimum of at
least one space..

I R4O4.2 ERI path - NYstretch requires an ERI of 50 PLUS the NYS Energy Code (as amended) mandatory
requirements and R403.5.3; NYS Energy Code requires ERI of 62 - Ciimate Zone 4,61 for Zones 5 and 6.

r R4OSPassiveHouse-Anoptional compliancepathinNYStretch; allowsuseofeitherPHlUSorPHl approved
software along with ECCCNYS-2020 prescriptive AND mandatory requirements. Dwelling unit MUST score a maximum
of 9.5 kbtuh/fl2lyr and be blower-door tested to meet air leakage or infiltration rates defined by the passive house
entities and NYStretch.
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ll. Differences between NYStretch and ECCCNYS-2O2O: Commerciol Buildings

Compliance Path Options:

1. ASHRAE 9O.1 2016 Prescriptive Path - (Sections 5 through 10, as amended by NYStretch) plus section C408
(commissioning) of the NYS Energy Code (as amended by NYStretch) and Appendix CC if mandated by local

ordinance (Additional power distribution system packages), or

2. ASHRAE 90.1 2016 Energy Cost Budget Method - (Section 11, as amended by NYStretch) plus Section C4O8

(commissioning) of the NYS Energy Code (as amended by NYStretch), and Appendix CC if mandated by local

ordinance (additional power distribution system packages), or

3. ASHRAE 9O.1 2016 Appendix G, Performance Rating Method - (as amended by NYStretch) Section C408
(commissioning) of the NYS Energy Code (as amended by NYStretch), and Appendix CC if mandated by local

ordinance (additional power distribution system packages), or

4. 2O2O Energy Conservation Construction Code (NYS Energy Code), Prescriptive Path - (Sections C402 through

C406 and C408, as amended by NYStretch) and Appendix CC if mandated by local ordinance (additional power

distribution system packages).

Prescriptive Path

TABLE C4O21.4 - Comparison ECCCNYS-2020/NYStretch, U-factor Method ALSO used for ASHRAE 90.1 Prescriptive Path

OPAOUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REOUIREMENTS, U-FACTOR METHOD"'b

5 64

Group RGroup R All Other Group R All Other
Climate Zone

All Other

u-0.032/
u-0.030

u-0.032/
u-0.029

u-o.032/
u-0.029

u-0.032/
u-0.030

u-0.032/
u-0.030

u-0.0321
u-o.o30

lnsulation Entirely
above Roof Deck

u-0.031/
u-0.026u-0.035 u-0.035 u-0.035

u-o.031/
u-0.028Metal Buildings u-0.035

u-0.o21/
u-0.020

u-o.o21l
u-0.019

u-o.o21l
u-0.019

u-0.o21/
u-0.020

u-o.o21l
u-0.020

u-o.o27/
u-0 020Attic and Other

u-o.o71l
u-0.067

u-0.090/
u-0.086

u-0.90/
u-0.086

u-0.080/
u-0 076

u-0.080/
u,o 076Mass"

u-0.104/
u-0.099

u o.o52/
u-0.048

u-0.052/
u-0.048

u-0.052/
u-0.048

u-0.052/
u-0.048

u-0.052/
u-0.048

u-0.o52/
u-0.048Metal Buildings

u-0.064/
u-0.044

u-0.064/
u-0.052

u-0.064/
u-0.052

u-0.064/
u-o.o4lMetal Framed

u-o.064/
u-0.061

u-0.064/
u-0.061

u-0.051/
U-O.O4B

u-0.051/
u-0.046

u-o.064l
u-0.061

u-0.064/
u-0.061

u-0.064/
u-0.048

u-0.064/
u-0.048

Wood Framed
and Other"

c-0.119/
c-0.063

c-0119 c-0.119/

c-0.092
c-0.119/
c-0.092Below-Grade Wall"

c-0r19 c-0119/
c-0.092

Walls, Above Grade

Walls, Below Grade

Roofs
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4 5 6
Climate Zone

All Other Group R All Other Group R All Other Group R

Massd
u-0.076/
u-0.057

u-o.o74l
u-0.051

u-o.o74l
u-0.057

u-0.064/
u-0.051

u-0.064/
u-0.051

u-0.064/
u-0.051

JoisVFraming
u-0.033 u-0.033 u-0.033 u-0.033 u-0.033/

u-o.o2l
u-0.033/
0-0.o21

Unheated Slabs
F-0.54/
F-0.52

F-O.541

F-0.52
F-O.54/
F-0.52

F-0.54/
F-0 51

F-O.54t
F-0.51

F-0.54t
F-0.434

Heated Slabs
F-0.86 0.64t
F-0.63

F-0.86 0.64/
F-0.63

F-0.79 0,64/
F-O 63

F-O.79 0.64/
F-0.63

F-O79 0.55/
F-0.63

F-0.69 0.55/
F-0.63

Swinging Door u-0.061/
u-0.050

u-0.061/
u-0.050

u-0.037 u-0.037 u-0.037 u-0.037

Garage Door
<14% Glazing

u-0.031 u-0.031 u-0.031 u-0.031 u-0.031 u-0.031

Slab-on-Grade Floors

Opaque Doors

Floors

ForSl:linch-25.4nm, lpoundpersquorefoot=4.88k9/m2, lpoundpercLtbicfoot=16k9/3ci =ContinuoLlsinsulotion,NR=NoRequirement,
LS - Liner System.

" Where ossembly U foctors, C-foctors, otld F foctors ore -ostoblished in ANSI/ASHRAE/IESNA 90.1 Appendix A, such opoque ossemb lies shall be o
corttplionce olternotive where those volues meet the criterio of this toble, ond provided thot the constructiou, excluding the cloddinq system on wolts,
complies with the oppropriote constrLtction detoils from ANSI/ASHRAE/ISNEA 9O.1 Appendix A.

t'Where U-foctors hove been estoblished by testing in occordonce with ASTM C1363, such opoque ossembties sholt be o complionce olternotive where
lhose volues meet the criterio of this toble. The R-volue of continuous insulatbn con be odded to or subtrocted from the originol tested design.

' Where heotec/ s/obs ore below grode, belowgrode wolls sholl comply with the U-foctor reqLtirements for obove-grode moss wolls.
n M:,ts:. iicor'--' si;<:iii l::e !: .) i.-j:(:cii:ia:tcc niiit St.":il::t: C.li)2.2..;.

' "Mass wolls" sholl be in occordonce with Sectiotl C4O2.2.2.
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TABLE C4O2.1.3 - Comparison ECCCNYS-2020 versus NYStretch Table CB 102.2 (Also used for ASHRAE 90.1-2016;

MUST be acloi:teti spei-ifically by the.luiiscl!cticrt)

OPAOUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REOUIREMENTS, R-VALUE METHOD"'h

4 Except Marine 5 6

Group R
Climate Zone

All Other Group R All Other Group R All Other

R-3Oci/
R-33ci

R-30ci/
R-33ci

R-30ci/
R-33ci

R-30ci/
R-33ci

lnsulation Entirely
above Roof Deck

R-30ci/
R-33ci

R-3Oci/
R-33ci

R-9.5 + R-11 LS/

R-30 + R-11 LS
Metal Buildingsb

R-9.5 + R-l1 LS R-9.5 + R-11 LS R-9.5 + R-'11 LS R-9.5 + R-11 LS R-9.5 + R-11 LS/
R-3O + R-11 LS

R-38/
R-53

R-49/
R-53

R-49/
R-53

R-491

R-53Attic and Other
R-38/
R-53

R-38/
R-53

R-13.3ci/

R-15.2ci

R-l2.5ci
Mass"

R-9.5ci/
R'11.4ci

R-11.4ci/

R-13.3ci

Rl1.4cil
R-13.3ci

R-13.3ci/
R-15 2ci

Rl3 + R-13ci/

RJ3 + Rlg.5ci
Rl3 + Rl3ci/
R-13 + Rlg.5ci

R-13 + Rl3ci/
R-13 + R-19.5ci

R-13 + R-13ci/

R-13 + R-19.5ci

R-13 + Rl3ci/
R-13 + Rlg.5ciMetal Buildings

R-13 + R-13ci

Rl3 + R-Z5ci/
R-13 + R-14.sciMetal Framed

R-13 + R-75ci/
R-13 + R-B.5ci

R-13 + R-7.Sci/

R-13 + R-B.5ci

Rl3 + R-75ci/
R-l3 + R-11ci

R-13 + R-75ci/
Rl3 + R-11ci

RJ3 + R-7.sci/
R-13 + R-13.sci

R-13 + R-Zsci or
R-20 + R-3.Bcii
R-13 + R-9.5ci or
R-19 + R-6ci

Rl3 + R-3.8ci or
R-20/
R-13 + R-4.5ci or
R-19 + R-1.5ci

R-13 + R-3.Bci or
R-20t
R-13 + R-4.5ci or
R-19 + R-1.5ci

R-13 + R-3.Bci or
R-20/
R-13 + R-9ci or
R-19 + R-sci

R-13 + R-7.5ci or
R-20 + R-3.8ci/
R-13 + R-gci or
Rlg + R-5ci

R-13 + R-7.5ci or
R-20 + R-3.Bci/
R-13 + R-9ci or
R_19 + R-5ci

Wood Framed
and Other

R-75ci R-75ci/
R-10ci

R-Z5ci/
R-1Oci

R-7.5ci/
R-15ciBelow-Grade Wall"

R-Z5ci R-Z5ci/
Rl0ci

R-12.5c/
R-16.7ci

Massd
R-10c/
R 15ci

Rl0.4cl
R-l6.7ci

Rl0c/
R-l5ci

Rl2.5c/
R-16 7ci

R-12.5c/
R-'16.7ci

R-30 R-30i
R.3B

R-30/
R.3BJoisUFraming"

R-30 R-30 R-30

Walls, Above Grade

Walls, Below Grade

Floors

Roofs
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4 5 6
Cllmate Zone

All Other Group R All Other Group R All Other Group R

Unheated Slabs

RlO for
12" below/
R-l5 for
24" below

RIO for
24" belowl
R-15 for
24" below

RlO for
24" belowl
R-15 for
24" below

RlO for
24" belowl
Rl5 for
24" below

RlO for
24" belowl
R-l5 for
24" below

RJ5 for
24" below

Heated Slabss

R-15for 24"
below + R-5

full slab/
R-20 for 48"
below + R-5

full slab

RJ5 for 24"
below + R-5
full slab/
R-20 for 48"
below + R-5
full slab

RJ5 for 36"
below + R-5

full slab/
R-20 for 48"
below + R-5

full slab

Rl5 for 36"
below + R-5

full slab/
R-20 for 48"
below + R-5

full slab

Rl5 for 36"
below + R-5

full slab/
R-20 for 48"
below + R-5
full slab

RlS for 36"
below + R-5

full slab

Non-Swinglng
R-4.75 R-475 R-4.75 R-415 R-4.75 R-415

Slab-on-Grade Floors

Opaque Doors

ForSl: l inch- 25.4 mm, l pound persquorefoot-4.88 kg/m2,l pound percubicfoot-16 kg/m3. ci =Continuous insulotion, NR =No Requirement,
LS - lirer System.

'Assemb/y descriptions con be found in ANSUASHRAE/IESNA Appendix A.
t'Where using R-volue complionce method, o thermol spocer block sholl be provided, otherv/ise use the U-factar complionce method it1 Toble C4O2.1.4.

" Where lrcoted s/obs ore below grode, below-grctde walls sholl comply with the exterior insLtlotion requirements for heoted slobs.
n ''l'./iLtss i!]ats' sl't::!i !t:: ir a!..(.).:)'!.i(irct) i,/iir, Se{.ii,)t} i:,}O2 2.:}

'Sta.:i l!coi ioisi sfsi€'iris:;r\:iii l:'e :ilsr:ii1ia:ci !<> R ::3).

!"Moss wolls" sholl be in occordonce with Sectian C4O2.2.2.

h Not opplicoble to goroge doors. See Toble C4O2.1.4.

Provisions in NYStretch t are not in NYS Enerqv Code

. C4O21.4.2 Thermal Resistance of Mechanical Equipment Penetrations (mandatory) - When the area of mechanical
equipment penetrations exceeds 1% of the opaque above-grade wall area, this shall be considered a separate wall
assembly with a default U-factor of 0.5.

. C4O2.2.8 Continuous lnsulation (mandatory) - Balconies or parapets that penetrate building thermal envelope
must be 1) insulated with continuous insulation having R-value of at least R-3 or 2) incorporate a minimum R-3
thermal break where building envelope is penetrated.

r C4O2.5 Air Leakage (mandatory) and C4O2.5.9 Air Barrier Testing

. New buildings between 25,000 sf and 50,000 sf and < 75ft high shall be tested by blower door and have
leakage rates < 0.40 cfm/sf @ 75 pascals. These buildings must also comply with NYS Energy Code
requirements pertaining to air intakes, exhausts, stairways, and shafts; loading dock weather-seals; and
vestibu les (C402. 5. 5, C4O2.5.6, and C402.5.7).

. Other new buildings may demonstrate compliance according to the above provisions or by complying with the
prescriptive requirements in Sections C4O2.5.1through 4O2.5.8 and C408.4 (see below for description).

r C4O3:1.4 Energy Recovery Ventilation (mandatory) (previously C4O3.2ll - Energy recovery ventilation is

mandatory when ventilation air flows exceed certain amounts. The NYS Energy Code and NYStretch requirements are
the same. NYStretch modified one exception to identify conditions with multiple exhaust fans or outlets.

I C4O3.8.1 Allowable Fan HP (mandatory) (previously C4O3.21211- Small differences regarding fan-power limitation
between NYS Energy Code and NYStretch, plus additional exceptions in NYStretch.
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C4O5 Lighting Gontrols (prescriptive)

1. Adds corridors and dining areas to locations where occupancy sensors are required (C4O5.2.1).

2. Adds occupancy sensor controls to dim lighting at building exits when unoccupied (C405.2.1.4).

3. Requires daylight responsive controls in spaces with more than 100 watts (versus 150 watts) of general lighting (C405.2.3).

4. Exterior lighting - unless controlled from within a dwelling unit, exterior lighting must be reduced by at least 5O% during
certain times of day (C4O5.2.6).

5. Parking lot lighting - reduced by at least 50% when no activity detected for at least 15 minutes (C4O5.2.6.5).

6. lnterior lighting - allowances for both building area method and space-by-space method there are more stringent by

about 1O-207o (Tables C4O5.3.2([1 and 2]).

7. Exterior lighting - allowances for some areas that are slightly more stringent (Table C4O5.4.21211.

C4O5.8.1.1 Power Conversion System for Elevators (prescriptive) - Elevators with rise of more than 75ft are required to have
power conversion system. Motor shall have Class lE2 efficiency rating or alternative that has equal or better efficiency. Potential

energy released during motion shall be recovered and supplied to building electrical system.

C405.9 Commercial Kitchen Equipment (prescriptive) - Efficiency requirements for fryers, hot food holding cabinets, steam

cookers, dishwashers, ovens.

C4O5.10 Electric Vehicle Charging Capability (prescriptive) - Parking garages and lots wlth more than 10 spaces must
provide panel capacity and conduit for 2O81240V outlets for at least 5% of parking spaces with a minimum of two or provide
the outlets for 5% of spaces with a minimum of two spaces.

C4O5.11 Solar-Ready Zone (mandatory) - Requires compliance with Appendix CA. Provide designated roof space for future
PV or solar thermal system on buildings that are five stories or less and oriented between'1'10 and 270 degrees of true north.
There are some exceptions such as an on-site renewable energy system, a building shaded more than 7O"/" of daylight hours,

or a licensed design professional who certifies requirements for extensive rooftop equipment, vegetation, skylights, or other
obstruction. Requirements include a plan in design for and electrical conduit to roof from electrical panel, along with panel

space for the PV interface and roof-load calculations.

C4O512 Whole Building Energy and C4O5.13 Whole Building Electrical Monitoring (prescriptive) - Monitoring energy use

for all energy sources in new buildings except for buildings <25,000 sf; Group R buildings with <10,000 sf of common area; and
fuel use for on-site emergency equipment.

C4O6.1 Additional Energy Efficiency Packages

r On-site Renewable Energy option is now part of Appendix CC'Additional power distribution system packages."

C4O7 Total Building Performance Method of Compliance

r Must comply with ASHRAE 9O.1 2016 Compliance Path - Section 11 or Appendix G

C4Oa.2 Commissioning this section is required when one of following conditions is met:

1. Building greater than 25,000 sf

2. Mechanical system capacity > 480,000 Btu/h

3. Combined water and space heating > 600,000 Btu/h

lncludes more specific requirements/details for commissioning mechanical, renewable energy, and water heating systems.
HVAC systems must be balanced in accordance with ANSI/ASHRAE 111, "Testing, Adjusting, and Balancing of Building

HVAC Systems."

C4O8.4 Air Barrier Commissioning - Registered design professional or approved agent shall provide documentation of air
barrier components and field inspection reports.

C5O2 and C5O3 Existing Buildings/Additions

: Commissioning required for new HVAC, water heating systems, and air barriers in additions.

Appendices

r Optional adoption by localjurisdiction or township

. Appendix CB: Prescriptive R-value tables

. Appendix CC: Additional Power Distribution System Packages
CODE compare-fs-1-v2 6120
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Abstract
This report summarizes the enerry savings and cost-effectiveness analysis of the residential provisions

of the 2020 NYStretch Enerry Code of New York State. This is compared to the residential provisions

of the 2016 New York City Energy Conservation Code (NYCECC) in New York City, and the residential

provisions of the 2020 ECCC NYS in the rest of the state. The report includes the methodology used in

the analysis, assumptions, and results at the applicable climate design zones for New York State. An

additional analysis evaluating the energy savings and cost-effectiveness ofthe additional energy

efficiency credits path (R407) is also conducted. The results associated with the analysis are

summauized in the Appendix.
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Enerry code, stretch energy code, cost effectiveness, NYSERDA
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Summary

This analysis was conducted at the request of the New York State Energy Research and Development

Authority (NYSERDA) to assist with the adoption of the 2020 NYStretch Energy Code. The analysis

evaluates the energy savings and cost-effectiveness potential ofthe residential prescriptive and mandatory

provisions of the 2020 NYStretch code when compared to the residential provisions of the 2020 Energy

Conservation Construction Code of New York State (ECCC NYS) and the 2016 New York City Energy

Conservation Construction Code (NYCECC).

The analysis closely follows the methodology set forth by the U.S. Department of Energy (U.S. DOE)

for conducting cost-effectiveness analyses ofresidential code changes (Taylor et al. 2015) and the

procedure used for the previous energy and cost-effectiveness evaluation of the 2020 ECCC NYS

(NYSERDA 19-32,2019). The analysis also leverages the residential prototype building models

developed by Resource Refocus LLC for the evaluation of the 2020 ECCC NYS, which were in tum

developed from the set of DOE residential prototype building models developed by the Pacific Northwest

National Laboratory @NNL) for the 2015 IECC code development analysis. This approach maintains a

consistency between the current analysis and past work conducted by NYSERDA, U.S. DOE, and PNNL

for New York State (NYSERDA 2019 and Mendon et al. 2016).

The analysis included a qualitative assessment to evaluate the anticipated energy impact of code

changes proposed by the 2020 NYStretch code, including a determination of which impacts could be

quantified through an energy analysis. An energy analysis was then conducted by creating customized

enerry models tailored to the code requirements for New York State. The enerry savings from the

energy analysis were then combined with the incremental construction costs associated with the

changes to determine the simple payback, the l0-year net present value (NPV) of energy cost savings

and the 3O-year Life Cycle Cost (LCC) savings.

Overall, the prescriptive and mandatory provisions of the 2020 NYStretch code are expected to yield

positive energy savings and cost-effective benefits to homeowners compared to the baseline 2020

ECCC NYS and the 2016 NYCECC. Table S-1 summarizes the statewide site energy, source enerry,

and energy cost savings, and Table S-2 summarizes the disaggregated energy and cost savings for each

s-1



climate design zone (CDZ). Table S-3 summarizes the disaggregated incremental construction costs

and simple payback by building type in eachCDZ. Finally, Table S-4 summarizes the average energy cost

savings, incremental construction costs and cost-effectiveness results for the prescriptive and mandatory

provisions of NYStretch, weighted over the single- and multifamily building construction weights for

New York State.

Table S-1. Statewide Average Annual Energy and Cost Savings

TotalRegulated Site
Energy

(kBtu/dwellino unit)

TotalRegulated
Source Energy

(kBtu/dwellinq unit)

Total Energy Costs
($/dwelling unit)

Baseline* 59926.4 91545.1 1514.9

2020 NYStretch 45161.4 71769.2 1216.7

Savings 24.60/o 21.60/o 19.7o/o

The baseline code is the 2016 NYCECC in CDZ 4A-NYC and2020 ECCC NYS in all other CDZs

Table S-2. Average Annual Energy and Gost Savings by Glimate Design Zone

Table S-3. Average AnnualSimple Payback by Building Type and Glimate Design Zone

Glimate Desiqn Zone
TotalRegulated Site

Enerov Savinss
Total Regulated Source

Enerqy Savinqs
TotalEnergy

Gosts Savinqs
44-NYC 21 .1o/o 19.9o/o 19.0%

4A-balance 21.5o/o 19.8% 18.8%

5A 25.3o/o 21.9% 19.6%

6A 26.2o/o 23.1o/o 20.9o/o

Climate
Design
Zone

Single-family Multifamily

Total Annual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback

{Years)

TotalAnnual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback
(Years)

44-NYC $301 $1,910 6.3 $1 76 $1,625 9.2

44-balance $301 $2,463 8.2 $1 67 $1,488 8.9

5A $351 $2,202 6.3 $172 $1,751 10.2

6A $372 $1,s06 4.1 NA NA NA

NY State $348 $2,057 5.9 $17 1 $1,591 9.3

s-2



Table S-4. Weighted Results

For the Prescriptive and Mandatory Provisions of the 2020 NYStretch Code at the State Level

While the present analysis focuses on the prescriptive and mandatory provisions of NYStretch, the code

offers other compliance paths. The multiple compliance paths in NYStretch are expected to yield equal

or higher savings. The performance paths offer flexibility to the builder in meeting the code, resulting

in a wide variability in the performance of homes complying with the simulated paths or the passive

house path. It should also be noted that this analysis assumes no fuel switching between the baseline

and the NYStretch cases. Additionally, while NYStretch contains many elements that encourage better

building design, this analysis used conservative savings and incremental cost estimates for many of

the measures. In this respect, the estimated energy savings reported from the analysis are likely to

be conservative compared to actual energy savings that can be achieved by the 2020 NYstretch code.

New York State Averaqe
Annual Energy Cost Savings ($/dwelling unit) $278

lncremental Costs ($/dwelling unit) $1,795

Simple Payback (Years) 6.4

10-Year NPV of Cost Savings lncluding Replacement Costs and Residual
Values ($/dwelling unit)

$2,854

30-Yr LCC Savings ($/dwelling unit) $1,741

s-3



1 lntroduction

The New York State Energy Research and Development Authority (NYSERDA) developed the

2020 NYStretch Energy Code with guidance from an advisory group composed of public and private

stakeholders. It is a voluntary, locally adoptable stretch energy code designed as an overlay to the 2020

Energy Conservation Construction Code of New York State (ECCC NYS) and is expected to be far

more efficient than the residential provisions of the 2018 International Enerry Conservation Code (IECC)

and the commercial provisions of ASHRAE Standard. 90.1-2016.

In order to assist communities in adopting the stretch code, NYSERDA requested an analysis of the

enerry savings and cost-effectiveness of the 2020 NYStretch code compared to the State baseline codes,

the20l6 New York State Energy Conservation and Construction Code (NYSECC) and the 2020 ECCC

NYS. This analysis was conducted in each of the three climate design zones (CDZ) in New York State:

4A,5A, and 64, and results are provided in this technical report, along with a narrative summarizing

the findings and their implications for New York State's code development process.

The analysis builds on previous analysis conducted by the team for NYSERDA, including the cost-

effectiveness analysis of the 2020 ECCC NYS compared to the previous 2016 NYSECC as well as

technical reports and analyses published by the U.S. Department of Energy (U.S. DOE) and the Pacific

Northwest National Laboratory GNNL). Additionally, the methodolory also draws from other technical

resources as needed. Relevant to the residential scope of the analysis, NYSERDA made available the

proposed Draft NYStretch Energy Code, January 20191 and results ofan energy analysis conducted by

the New Buildings Institute (NBI) and Earth Advantage during the stretch code development process.

The firm Earth Advantage provided a presentation describing the potential savings for the residential

provisions of the2020 NYStretch code based on their modeling results using REMRate.



2 Qualitative Assessment

This section contains qualitative comparison tables for the prescriptive and mandatory provisions of

the proposed 2020 NYStretch Energy Code (NYStretch) compared to the 2020 Energy Conservation

Construction Code of New York State (ECCC NYS) in climate design zones (CDZ) 4A,5A, and 6,4.

Because CDZ 4A covers New York City, which follows the more stringent 2016 New York City

Energy Conservation Code (NYCECC), an additional evaluation of the 2020 NYStretch compared

to the 2016 NYCECC is also conducted for New York City.

The qualitative assessment includes an evaluation of the expected energy impact of each provision

and whether the change will be captured through energy modeling during the quantitative analysis.

The assessment is limited to prescriptive and mandatory provisions of the residential provisions of

the code as they apply to new construction only. It does not include editorial, clarification, and

administrative type of changes, which are not expected to have a direct impact on energy. Table 1

summarizes the changes between the baseline 2020 ECCC NYS and the proposed 2020 NYStretch

code, along with the results of the qualitative assessment.

Table 1. A Preliminary Qualitative Comparison

The Ditferences with the Largest Energy lmpact between the 2020 NYStretch Code and the
2020 ECCC NYS (Prescriptive + Mandatory Provisions)

Code
Section

Gomponent cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Gaptured through
Energy Modeling

(Yes/No)

R402.1

Fenestration
U-factor

4A 0.32 0.27

Yes

The overall impact of the
changes to the

prescriptive envelope are
expected to yield positive
energy savings across all

CDZs.

5A 0.3 0.27

6A 0.3 a 0.284 0.27

Fenestration
SHGC

4A 0.4 0.4

5A NR NR

6A NRA NRA NR

Ceiling R
value

4A 49 49

5A 49 49

6A 49a 604 49

Wood-framed
R-value

4A 20 or 13+5
21 int or 20+5 or

13+10

5A 20 oll3+5 21 int or 20+5 or
13+10

6A
20+5 or
'13+10 a 23 cavity a 20+5 or 13+10
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Table I continued

Gode
Section

Gomponent cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Gaptured through
Energy Modeling

(Yes/No)

R402.1

Floor R-value

4A 19 30

5A 30 30

6A 30a 304 30

Basement wall
R-value

4A 10 or 13 15 or 19

5A 15 or 19 15 or 19

6A 15 or 19a 15 or 194 15 or 19

Slab R-value
and depth

4A 10,2 ft 10,4 ft

5A 10,2ll 10,4 ft

6A 10,4 fta 10,4 fta 10,4ft

Crawlspace
wall R-value

4A 15 or 19 15 or 19

5A 15 or 19 15 or 19

6A '15 or 19* 15 or 19* 15 or 19

R402/.1.1 lnsulation
lnstallation all Grade Not Specified

No more than
2o/o of lolal

insulated area
shall have

compressed
insulation or
gaps/voids

(Grade I

insulation
required)

No

Assumptions for the
baseline configuration
would need significant
installation quality data.
ln absence of such data,
the impact of this change

cannot be evaluated
through energy modeling,

This change is expected
to improve insulation

installation, resulting in
better U-factors for the

overall assemblies. Thus,
the practical impact of

this change is expected
to be positive energy

savings.

R403.3 Duct Location all Not controlled

Duct System is
required to be

within
conditioned

space.

Yes

The savings from this
change will not be

modeled explicitly, but will
be applied to the heating,
cooling and fan energy
during post-processing.

This change is expected
to save conduction and

leakage losses from
ducts and result in

positive energy savings.
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Table 1 continued

Gode
Section

Component cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Gaptured through
Energy Modeling

(Yes/No)

R403.3.8 Duct Sizing

Ducts are
required to be

sized in
accordance with
ACCA Manual

D

No

Modeling this change
would require developing a

full duct network in

EnergyPlus as well as
adequate information

about current trends in
duct sizing in the field.

Both issues would result in

several configurations of
the duct layout making the
exercise cost prohibitive.

This change is expected to
save losses from

incorrectly sized ducts and
result in positive energy

savings.

R403.5.5
Supply of

heated water
all None

The new section
adds four
options for

increasing the
efficiency of hot
water supply.
These include

limiting the
maximum

allowable pipe
length or
volume,

installing drain
water heat

recovery units or
recirculation

systems.

Yes

The savings from this
change will not be

modeled explicitly but will
be applied to the hot water

energy during post-
processing.

This change is expected to
reduce losses from

domestic hot water (DHW)
pipes and is expected to
result in positive energy

savings.

R403.6.2
Balanced and

HRV/ERV
systems

all None

The new section
requires an

energy or heat
recovery

ventilator (ERV
or HRV) in each
dwelling unit in

CDZ 5A and 64.
ln CDZ 44, it

allows a
balanced

ventilation
system to

comply with the
requirement.

Yes

The impact from this code
change will be modeled
assuming an ERV/HRV

system in CDZ 5A and 64
and balanced ventilation in

CDZ 4A and CDZ 44-
balance.

This change is expected to
reduce heating energy but

also comes with an
increase in fan energy.
The overall impact may

thus be neutral.
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Table 1 continued

4 The 2020 ECCC NYS includes two prescriptive envelope options for CZ 64,.

Table2 summarizes the additional differences between the baseline 2016 NYCECC and the2020

NYStretch code, along with the results of the qualitative assessment.

5

Code
Section

Gomponent cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Gaptured through
Energy Modeling

(Yes/No)

R403.6.3
Verification of

ventilation
systems

all None

The new section
requires that the
performance of

ventilation
systems be
tested and

verified by an
approved
agency.

No

This is a verification
requirement and thus
cannot be modeled.

This change is expected
to ensure proper
functioning of the

ventilation system. The
energy impact from this
provision is expected to

be neutral.

R404.1
Lighting

Equipment all

60 lmM/ for lamps over
40W; 50 lmM/ for

lamps between 15 W
and 40 W; 40 lmM/ for

lamps 15 W or less.

This change
increases the

minimum
required efficacy
of lamps to be

65 lmM/ and the
total luminaire

efficacy to be 45
lmM/.

Yes

The savings from this
change will be modeled
by reducing the lighting
power density (LPD) in

the models per the
revised efficacy limits.

This change is expected
to reduce losses from

inefficient lighting and is
expected to result in

positive energy savings.

R404.2
Electrical

power
packages

all None

This new section
adds

requirements for
a solar ready

zone and
electrical vehicle

(EV) service
equipment

No

This code change
requires the buildings to
be solar ready and have

EV infrastructure but
does not explicitly

mandate any specific
equipment.

This change is expected
to yield savings by

encouraging design
considerations for solar

energy and EV
infrastructure.



Table 2. A Preliminary Qualitative Comparison

The Additional Differences between the 2020 NYStretch Code and the 2016 NYCECC
(Prescriptive + Mandatory Provisions)

Gomponent 2016
NYCECC

2020
NYStretch

Energy lmpact
Gaptured through
Energy Modeling

ffes/Nol
Fenestration U-factor 0.32 0.27 Yes

The impact is expected to
yield positive energy
savings in CDZ 44.

Fenestration SHGC 0.4 0.4
No

The exterior walls will be
modeled as R-20+5 in both

the baseline and the
NYStretch cases. All other
requirements are the same
between the baseline and
the 2020 NYStretch code.

Ceiling R value 49 49

Wood-framed R-value 20+5 21 int or 20+5 or
13+10

Floor R-value 30 30

Basement wall R-value 15t19 15t19

Slab R-value and depth 10,4 10,4 ft
Crawlspace wall R-value 15t19 15t19

Lighting Equipment 75% of
permanently

installed
lamps are
required to

be high
efficacy

90% of
permanently

installed lamps
have to be high
efficacy with a

minimum
required efficacy
of lamps to be

65 lmM/ and the
total luminaire

efficacy to be 45
lmM/.

Yes

The savings from this
change will be modeled by
reducing the lighting power

density (LPD) in the
models per the revised

efficacy limits.

This change is expected to
reduce losses from

inefficient lighting and
result in positive energy

savings.

In summary, the overall energy impact of the 2020 NYStretch code is expected to be positive (energy

savings) over the baseline codes.
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3 Quantitative Analysis

This section describes the overall quantitative analysis used to assess the stringency and

cost-effectiveness of the residential provisions of the proposed2020 NYStretch Enerry Code compared

to the 2016 New York City Energy Conservation Code (2016 NYCECC) in New York City and the

2020Energy Conservation Construction Code of New York State (2020ECCC NYS) in the rest of

the State. The analysis methodolory builds on US Department of Energy's (DOE) methodology

for determining the cost-effectiveness of residential code changes (Taylor et al. 2015), similar

work conducted by the Pacific Northwest National Laboratory (PNNL) in previous code cycles

(Mendon et al. 2016) and the previous analysis of the2020 ECCC NYS conducted by Resource

Refocus LLC for NYSERDA (NYSERDA 2019). Additionally, the analysis leverages the DOE

residential prototype building models developed by PNNL for the 2015 Intemational Energy

Conservation Code (IECC) code development process and modified by Resource Refocus LLC

for support to the New York Department of State (DOS) for the 2020 ECCC NYS Rulemaking

process (NYSERDA 2019).

3.1 Overview of the Analysis

The2020 NYStretch is designed to overlay the2020 ECCC NYS. Thus, the stretch code continues

to offer multiple paths for compliance, including a prescriptive option, a Passive House option, and

two simulated performance path altematives. Regardless of the compliance path chosen, additional

mandatory requirements need to be met. The multiple compliance paths offer flexibility to the builder

in meeting the code, resulting in a wide variability in the performance of homes complying with the

simulated performance paths or the passive house path. The prescriptive path on the other hand offer

less variability in terms of design and is typically more widely used in residential buildings compared

to performance paths. Thus, the present analysis is based on the prescriptive and mandatory provisions

of the 2020 NYStretch code. An overview of the analysis along with the methodology involved in the

process is described in the following sections.

3.1.1 Determining the Baseline Annual Energy Use and Energy Cost for
Residential Prototypes

This task involved the following steps:

l. The energy models developed by Resource Refocus LLC for the previous 2020 ECCC NYS
cost-effectiveness analysis were leveraged for this step. The models were modified to reflect
the revised federal minimum efficiencies for oil and gas furnaces, heat pumps, and oil boilers.
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2. The baseline models for CDZ 44 were further split into two sets: one representing the

requirements of the 2016 NYCECC and the other set representing the requirements of the 2020

ECCC NYS. This was done to accurately compute the energy savings and cost-effectiveness

of the 2020 NYStretch in New York City because the 2016 NYCECC has different envelope

requirements compared tothe2020 ECCC NYS.

3. The two sets of models were used to simulate energy use for the baseline case for single-family

and low-rise multifamily units. The set representing the requirements of the 2016 NYCECC

was simulatedinCDZ 44, which was selected as the representative climate location for New

York City and the other set representing the requirements of the 2020ECCC NYS was

simulated in the balance of CDZ 44 and CDZs 54 and 6A.

4. The annual energy use forthe code-regulated end-uses ofheating, cooling, fans, lighting,

and domestic hot water (DHW) were extracted and converted to energy costs.

5. The annual energy use and energy cost were aggregated to the CDZ and State level using

the weights provided by NYSERDA.

3.1,2 Determining the Annual Energy Use, Annual Energy Gost, and lncremental
Construction Cost for Residential Prototypes using NYStretch

This task involved the following steps:

1. A detailed evaluation of the residential provisions of the 2020 NYStretch code was conducted

as it applies to the three CDZs in the State (4A, 5A., and 64.).

2. A set of NYStretch models was developed to minimally meet the residential prescriptive

and mandatory provisions of the 2020 NYStretch Code.

3. The whole building incremental construction costs were calculated for the NYStretch set

compared to the respective baseline. These costs were further adjusted for location and inflation.

4. The annual energy use for the code-regulated end uses ofheating, cooling, fans, lighting,

and DHW was extracted and converted to annual energy costs.

5. The annual energy use and energy cost were aggregated to the CDZ and State level using

the weights provided by NYSERDA.

3.1.3 Cost Effectiveness of Residential Provisions of NYStretch

This task involved the following steps:

1. The energy use estimates were used to calculate energy cost savings for each prototype.

2. The energy savings were matched with corresponding incremental construction costs for

each case.

3. A simple payback, 10-year present value calculation ofenerry cost savings, and a 30-year

life cycle cost (LCC) savings were calculated.

4. The cost-effectiveness metrics were aggregated to the CDZ and State level using the associated

construction weights.
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3.2 Suite of Energy Models and Aggregation Scheme

The analysis leverages the models developed by Resource Refocus during the previous 2020 ECCC

NYS cost-effectiveness analysis conducted for NYSERDA (NYSERD A2019). These models, in turn

developed from a set of 32 DOE/PNNL 2015 IECC residential prototype models, represent a majority of
the new residential building construction stock. The set includes a detached single-family building model

(total conditioned floor weaof 2,400 ft2, two stories and 8.5' ceilings) and a low-rise multifamily building

model (a three-story apartment building with six dwelling units per floor, in rows of three separated by a

central breezeway; conditioned floor area of 1,200 ft2 per unit and 8.5' ceilings), each configured with

four common heating systems (gas-fired furnace, electric resistance furnace, heat pumps, and oil-fired

furnaces) and four foundation types (slab-on-grade, heated and unheated basements, and crawlspaces)

(Mendon et al.2014 and Taylor et al. 2015).

These models are supplemented with a set of associated construction weights for the State, provided

by NYSERDA and are summarized in Table 3. NYSERDA recommended a smaller subset of models to

optimize the analysis effort and accuracy of results, resulting in a total representative construction weight

of 93Yo. Thus, the weights were normalized to total 100% atthe CDZ and State level during the analysis.

Table 3. Matrix of Gonstruction Weights Used in the Analysis

CDZ4A CDZ 5A CDZ 6A

SF MF SF MF SF MF TOTALS

Slab-on-Grade, Heat Pump 0.64% 1.690/o 2.01o/o 0.56% 0.86% 0.0% 5.760/o

Slab-on-Grade, Oil Furnace 0.Qo/o O.Oo/o 0.380/o 0.0o/o O.0o/o O.Oo/o 0.38%

Slab-on-Grade, Gas Furnace 1.80o/o 2.12o/o 5.68% O.7Oo/o 2.44% O.0o/o 12.74o/o

Heated Basement, Heat Pump 0.81o/o 2.14o/o 2.55o/o O.71o/o 1.10o/o 0.0o/o 7.31%

Heated Basement, Oil Furnace O.0o/o o.33% 0.48o/o 0.00h 0.0% 0.0% 0.81%

Heated Basement, Gas Furnace 2.29o/o 2.69% 7.21o/o 0.89% 3.09% 0.jYo 16.18%

Unheated Basement, Heat Pump 1.30o/o 3.45o/o 4.11o/o 1.15% 1.76% O.0o/o 11.77o/o

Unheated Basement, Oil Furnace Q.0o/o 0.53% 0.77o/o 0.0% 0.33% 0.Qo/o 1.64%

Unheated Basement, Gas Furnace 3.69% 4.33% 11.610/o 1.44o/o 4.98o/o 0.Oo/o 26.05Yo

Crawlspace, Heat Pump 0.0% 0.99% 1.18o/o 0.33o/o 0.51o/o 0.0% 3.01%

Crawlspace, Gas Furnace 1.06% 1.24o/o 3.34o/o 0.41% 'l .43o/o 0.0% 7.50o/o

Percentage of total NYS Construction weights 93.14o/o
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The weights for CDZ 44 were further divided between New York City and the balance of CDZ 4,{ using

an average of county-level housing starts from 2014 to 2018 based on data provided by NYSERDA from

the Dodge Data and Analytics database. Average housing starts for the counties of Bronx, King, New

York, Queens, and Richmond were grouped into"CDZ-4A-NYC" and the counties of Nassau, Suffolk,

and Westchester were grouped into *CDZ 4A-balance" as summarized in Table 4.

Table 4. Split of Construction Weights between CDZ 4A-NYC and CDZ 4A-balance

3.3 Energy Analysis

3.3.1 Simulation Tool

The analysis was conducted in version 8.0 of EnergyPlus. While more recent versions of the engine

are currently available, the analysis was conducted using the same version of EnergyPlus as the previous

cost-effectiveness analysis conducted for the 2020 ECCC NYS to minimize the time required for model

upgrades and potential troubleshooting. Additionally, version upgrades often involve changes in

estimated energy use and maintaining the same version of EnergyPlus allows for a direct comparison

with earlier work conducted by PNNL for New York State (Mendon et al.2016).

3.3.2 Weather Locations

The analysis was conducted using weather data for New York City (CDZ 4A), Buffalo (CDZ 5,{) and

Watertown (CDZ6A). The baseline set of models representingthe2020 ECCC NYS was simulated in

all three climate design zones with the exception of a portion of CDZ 44 representing New York City,

in which a baseline set representing the 2016 NYCECC was simulated. Correspondingly, the NYStretch

models were simulated in all three climate design zones.

3.3.3 Site, Source, and Energy Cost Calculations

Site energy use from the annual simulation was extracted for the major code regulated end-uses,

including heating, cooling, ventilation, fans, lighting, and DHW and converted to energy costs using

the average fuel costs for electricity, natural gas, and fuel oil for the State, which was published by

the Energy Information Association (EIA). Site energy was also converted to source enerry using

site-source conversion factors for electricity, natural gas, and fuel oil'

Prototvoe CDZ 4A.NYC CDZ 4A-balance Total
Single-family '19.60/o 80/% 100.0%

Multifamily 38.0% 62.0o/o 100.0%
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3.3.4 Baseline Models for New York State

Enerry models representing the baseline 2020 ECCC NYS developed for the previous 2020 ECCNYS

cost-effectiveness analysis were leveraged for this analysis. First, the models were modified to use the

revised federal minimum equipment efficiencies as shown in Table 5. The baseline set for CDZ 4A

was then further split into a set representing the minimum requirements of the 2016 NYCECC.

Table 5. Federal Minimum Equipment Efficiencies

Parameter Updated Federal Minimum Efficiencv2
Gas furnace 8oo/o

Oil furnace 83o/o

Oilboiler 84o/o

Heat pump SEER 14

3.3.4.1 Adjustment for Duct Sealing

The2020 ECCC NYS models were developed from the 2015 IECC PNNL/DOE models provided

by NYSERDA. The PNNL/DOE models do not account for losses associated with an air distribution

system, and the savings associated with duct sealing provisions were added to the energy use by PNNL

with an involved post-processing setup (Mendon et al. 2013). Consistent with the previous 2020ECCC

NYS cost-effectiveness analysis, this analysis used a conservative estimate of 10o/o heating and cooling

savings across the board from duct sealing provisions for the baseline and NYStretch cases.

3.3.5 lmplementation of the 2020 NYstretch Requirements

The2020 NYStretch code requires more stringent windows, insulation, and lighting compared to

the baseline codes. Additionally, it also requires several improvements to the mechanical systems,

including requiring ducts to be placed within conditioned zones, efficient hot water delivery systems,

and balanced ventilation systems including heat or enerry recovery in the colder climate zones. Each

change was qualitatively evaluated to identify the changes that would result in an energy impact and

could be captured using energy modeling. This section describes the modeling methodology used for

evaluating the applicable changes.

11



3.3.5.1 Envelope lmprovements

The2020 NYStretch code requires a lower U-factor for fenestration in all three climate design zones,

improved wall insulation in CDZ 4A and 5A, improved floor insulation inCDZ 44, improved basement

wall insulationinCDZ 44 and higher depth of slab insulation inCDZ 44 and 5A. All these changes were

modeled by updating the material properties for the respective assembly layers in the relevant EnergtPlus

objects. For windows, the U-factor field in the simple glazingobject was updated to use a value of 0.27.

For exterior walls, basement walls, and floors, the conductivity of the consolidated insulation and framing

layer was adjusted to yield the required R value.

The 2020 NYStretch code allows three options for meeting the prescriptive wall insulation requirement

inCDZ 4A and 5A, including R-21 intermediate framing (walls with R-10 insulated headers), R-20+5

and R-l3+10. This compares with the baseline requirement of R-20 or R-l3+5 in the 2020 ECCC NYS

and a requirement of R-20+5 in the 2016 NYCECC. This code provision was evaluated by assuming

R-21 intermediate framing walls in CDZ 4A-balance and 5A in the NYStretch cases. In CDZ 4A-NYC,

because the baseline already required R-20+5, the NYStretch cases were also modeled using the

R-20+5 option.

3.3.5.2 Ducts in Conditioned Space

The PNNL/DOE models do not account for losses associated with an air distribution system and

cannot be used to determine the energy savings from moving ducts into conditioned space without a

major change to the models. Analogous to the treatment of duct sealing, a flat multiplier was applied

to heating and cooling energy consumption to account for moving the ducts. A literature review revealed

reported savings of l0-25o/o, but basic assumptions, including CDZ and original duct placement, were

often unavailable. Therefore, a simplified modeling exercise was conductedin BEopt version 2.8 to

evaluate savings inCDZs 4A, 5A,, and 64.

BEopt models of a2,400 ft2 two-story, single-family home with three foundation types-slab,

unheated basement, and heated basement-were constructed to calculate the savings from moving

ducts to conditioned space. All other house characteristics were maintained as the Building America

defaults except the duct location.
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Table 6 shows the savings from moving ducts with llYoleakagq insulated with R-8, to conditioned

space. Broadly, the cooling savings were relatively consistent in all three CDZs - about l5%o for the

slab, 10% for the unheated basement, and 5Vo for the heated basement. For heating, CDZs 5A and 64
have similar savings, but the savings inCDZ 4,{ were about 10 percentage points higher-|So/ovs25Yo

for the slab, I 0% vs 20Yo for the unheated basement, and 5Yo vs. I 5% for the heated basement.

Table 6. Savings from Moving Ducts to Conditioned Space

Duct Location CDZ4A CDZ 5A CDZ 6A

Cooling

Slab Attic 16% 17o/o 160/o

Unheated basement Basement 1 1o/o 1jYo 13o/o

Heated basement Basement 7% 60/o 5o/o

Heating -
electricitya

Slab Attic 22o/o 12o/o 12o/o

Unheated basement Basement 19% 8% 7o/o

Heated basement Basement 16% 5% 5o/o

Heating - gas

Slab Attic 260/o 160/o 160/o

Unheated basement Basement 2QYo 9o/o 9o/o

Heated basement Basement 15% 5o/o 4%
a While the house has a gas fumace, there is a small amount of electricity consumption for heating, particularly fan

use.

When combined with the foundation weights for CDZs 4A,5A, and 64, the average cooling savings were

found to be between llYo and lToh,the fan energy savings between 7%6 and22oh, and the heating savings

between 9Yo and 26%o, depending on the CDZ. Based on these results, an average savings of 20Vo from

the code provision were assumedinCDZ 4A-NYC andCDZ 4A-balance andl}yo in CDZs 54 and 64.

These savings were applied only to prototypes with slab-on-grade, crawlspace, and unheated basements

because prototypes with heated basements were conservatively assumed to have most of the ducting

system located within the conditioned basement, based on Building America House Simulation Protocols

(Wilson et al.2014). For the applicable prototypes, the savings were assumed to be in addition to the

l0olo savings assumed from the duct sealing provisions in the baseline and implemented as a savings

multiplier to the heating, cooling, and fan energy inthe2020 ECCC NYS and 2020 NYStretch cases.
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3.3.5.3 Drain Water Heat Recovery

The2020 NYStretch code includes provisions for improving the efficiency of hot water supply systems.

The code offers multiple options, including a compact piping layout with limits on pipe run lengths, drain

water heat recovery (DWHR), or a hot water recirculation system. While all three options are designed to

cut losses in the hot water delivery systems, they are associated with different costs and challenges. For

example, a compact piping layout can be efficiently implemented during the design of a house. However,

a DWHR or a recirculation system might be more suitable for a broader range of house configurations.

Similarly, the savings that can be harnessed from any of these options vary significantly with the

configuration ofthe house and the hot water usage profile.

The PNNLiDOE models use a simpliffing assumption of treating hot water pipes as adiabatic, meaning

there is no heat transfer between them and other spaces in the building. Therefore, adding DWHR to the

models or shortening pipe lengths does not account for any interactive effects with space heating and

cooling. Because the interactive effects are expected to be ofthe second order in nature, the analysis uses

a savings multiplier based on a literature review. Savings percentages ranging from2540%o were found

in the literature including an estimate of 40oh from Minnesota Power,3 an estimate of 25 to 30% from

Van Decker,a and2lYo from Manitoba Hydro.s This analysis uses a conservative savings estimate of

25%. These savings are implemented by applying a multiplier of 0.75 to the hot water energy

consumption in the 2020 NYStretch cases.

3.3.5.4 Ventilation

The2020 NYStretch code requires energy recovery ventilation (ERV) or a heat recovery ventilation

(HRV) inCDZ 54 and 64. In CDZ 4A, a balanced ventilation system is allowed to comply. The

baseline 2020ECCC NYS or 2016 NYCECC do not require ERV/HRVs or balanced ventilation'

This code provision is evaluated by assuming balanced ventilation inCDZ 4A-NYC andCDZ 4A-

balance and HRVs inCDZ 5A and 6A.

Because Ihe2020 NYStretch code does not include a minimum efficiency requirement for HRVs,

the directory of available products from the Home Ventilation Institute (HVI) was reviewed to

identify a suitable assumption. Figure 1 shows the distribution of the sensible recovery efficiency (SRE)

of products available in the market today. Most of the products have SRE between 64Yo and75o/o with

some exceptionally high-efficiency units with SRE greater thanS5Vo also available. The analysis assumes

HRVs with SRE of 70Yo in the NYStretch cases inCDZ 54 and 64'. The HRVs are modeled using
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the EnergtPlus "ZoneYentilation:EnerryRecoveryVentilator" object, by setting latent heat recovery

efficiency to zero and sensible heat recovery efficiency to 0.7. InCDZ 4A-NYC andCDZ 4A-balance,

the NYStretch models are configured with the "balanced" zone ventilation option in EnergtPlus.

Figure 1. Distribution of Sensible Recovery Efficiencies of ERVs/HRVs

See endnotes for more information6
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3,3.5.5 High Efficacy Lighting

The2020 NYStretch makes an incremental improvement to the minimum lighting efficacy requirement.

Compared to the tiered requirements in the baseline 2020 ECCC NYS and the 75Vo high-efficacy

lighting requirement in the 2016 NYCECC, the 2020 NYStretch code requires 90% of all permanently

installed lighting to be high-efficacy with the minimum efficacy of lamps to be 65 lm/W and that of

the total luminaire to be 45 lm/W. This code provision is expected to yield a reduction in the annual

lighting energy use.

The lighting energy in the DOE/PNNL 2015 IECC models is calculated using the Building America

Benchmark specifications (Wilson et al.2014) and translated to the models as a lighting power density

(LPD) or a peak lighting power input (Mendon et al. 2013). A similar approach was utilized in the

previous 2020 ECCNYS cost-effectiveness analysis (iWSenOA 209).The present analysis uses a

modified approach based on the same principles by updating the energy ratio (ER) associated with the

CFLs in the Building America equations to use 65 lm/W. All other parameters in the equations are left

unchanged.
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Table 7 shows the calculated lighting energy use for the baseline and2020 NYStretch for the single-

family prototype and each multifamily unit.

Table 7. Lighting Energy Use

2020 ECCC NYS 2016 NYCECC 2020 NYStretch
Single-
family

Multifamily Single-
family

Multifamily Single-
family

Multifamily

lnterior Hard-Wired
Lighting Energy

(kWh/yr)
787.1 474.O 867.6 522.4 762.3 459.0

lnterior Hard-Wired
Lighting LPD

(W/ft2)
0.1 06 0.1 06 0.117 o.117 0.1 03 0.1 03

Exterior Lighting
Energy (kwh/yr) 209.4 104.7 230.9 115.4 202.8 101.4

Exterior Lighting
Peak (W) 47.63 47.63 52.50 52.50 46.1 3 46.13

Garage Lighting
Energy (kwh/yr) 14.4 14.4 15.9 15.9 14.0 14.O

Garage Lighting
Peak (W)

7.81 7.81 8.61 8.61 7.56 7.56

3.4 Incremental Gost Calculations

The incremental costs associated with the code changes captured in the energy analysis are determined

using sources such as RS Means (RS Means 2019), DOE's Building Community Cost database developed

by PNNL,7 the construction cost estimation study conducted by Faithful+Gould for DOE (F+G 2012),

National Renewable Energy Laboratory's CNREL) National Residential Efficiency Measures (NREM)

database, and technical reports published by DOE. Where required, the costs are adjusted to current

dollars using the consumer price index (CPI). Finally, the costs are adjusted using location cost

multipliers to come up with representative construction cost estimates for the State.

3.4.1 Location Multipliers

Location multipliers are used to adjust national average costs to account for locational diversity

in material and labor costs. This analysis uses location factors from the 2019 RS Means Residential

Costs Data Book (RS Means 2019). The data for all available locations in New York State is grouped

into CDZs 4A,5A, and 64 using the 2018 IECC climate zone map (ICC 2017). CDZ 4A is further split

into CDZ 4A-NYC and CDZ 4A-balance by separating the factors for New York City and surrounding

areas from the remainder of CDZ 4A.. The factors are then averaged to yield the overall factors used in

this analysis, as summarized in Table 8.
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Table 8. Location Cost Multipliers Used in the Analysis

3.4.2 lncremental Cost for Each Measure

This section describes the assumptions behind the development of incremental costs for each measure

that was evaluated in the energy analysis.

3.4.2.1 Fenestration

The 2020 NYStretch requires a more stringent fenestration U-factor of 0.27 in all CDZs. This compares

to a baseline requirement of U-0.32 in CDZ 44 and U-0.30 in CDZ 5A and 64. In CDZ 6A, the 2020

ECCC NYS has an additional prescriptive path with a U-0.28.

Incremental costs associated with code fenestration requirements, especially at higher efficiencies,

are often difficult to map to real fenestration products because available products have rated U-factors

and SHGC for various combinations of framing and glass and lack the level of granularity used by the

code. ENERGY STAR@ addresses this complexity by using a regression-based approach in its Cost and

Savings Estimates for homes certified under ENERGY STAR Version 3 (ENERGY STAR 2016). The

regression uses data from National Residential Efficiency Measures Database (NREM) developed by

the National Renewable Energy Laboratory G.{REL) to develop a set of regression equations. These

regression equations are used to calculate the incremental costs associated with this code provision

resulting in an incremental cost of $L04lf inCDZ 44 including CDZ 4A-balance, $0.62lft2 in

CDZ 5A and an average of $0.33lft2based on the two prescriptive baseline options inCDZ 64. This

results in an incremental cost of $391 inCDZ 44 and CDZ 4A-balance, $235 inCDZ 5A, $157 in

CDZ 6A for the single-family prototype, $196 in CDZ 4A andCDZ 4A-balance, $1 17 in CDZ 5A,

and $63 in CDZ 6,4 for each multifamily unit, after adjusting for inflation. These estimates are

further multiplied by the location factors before use in the analysis.

Glimate Design Zone Averaqe Location Factor
44-NYC 1.374

4A-balance 1.234

5A '1.059

6A 0.998
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3.4.2.2 Exterior Wall lnsulation

There are multiple baseline and2020 NYStretch prescriptive options for wall insulation (Tables I and2)'

InCDZ 4A-balance and 54, this analysis assumes R-20 in the baseline and R-21 intermediate framing

(with R-10 insulated headers) in the NYStretch case. InCDZ 4A-NYC and 6'4, this analysis assumed

R-20+5 in both the baseline and NYStretch cases.

The additional cost associated with R-21 int compared to R-20 walls is the cost of insulating the

wall headers with R-10 insulation. The analysis assumes the headers are insulated with 2" of

extruded polystyrene (XPS) at R-5/inch. Table 9 shows three estimates of incremental cost.

Table 9. lncremental Gost Estimates for Exterior Wall lnsulation: R-21 int vs. R-20

Source lncrementalGost Notes

F+G (2012) $1.77 tft2 $1.621ft2in2012 dollars, adjusted to 2019 dollars

RS Means (2019) $1.SS/ft2

NREL NREM (2019) $1.70/ft2

Assumption $1.771112

According to the dimensions of the DOE/PNNL single-family prototype building used by Faithful +

Gould in their 2012 cost estimation exercise, the total length of 2xl0 headers is 258 feet (F+G 2012).

This results in a total incremental cost of 5380 associated with this code provision for the single-family

prototype. Detailed drawings of the multifamily prototype building are not available. Thus, the

analysis assumes that the ratio of headers to exterior wall area is the same in the single- and multifamily

prototypes, which translates to an incremental cost of $136 for each multifamily unit. These estimates

are further multiplied by the location factors before use in the analysis'

3.4.2.3 Floor I nsulation

The2020 NYStretch code requires R-30 floor insulationinCDZ 4A compared to R-19 required by

the 2020 ECCC NYS in CDZ 4A. The analysis assumes that fiberglass blanket insulation is installed

between floor joists. Two estimates of incremental cost are shown in Table 10.

Table 10. lncremental Cost Estimates for Floor Insulation: R-30 vs. R'l9

Source lncrementalGost Notes
F+G (2012) $0.46/ft2 $0.421ft2 in2012 dollars, adjusted to 2019 dollars

RS Means (2019) $0.40/ft2

Assumption $0.40/ft2
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Using $0.40/ftz,the total incremental cost works out to $480 for the single-family prototype and $160 for

each multifamily unit. Because the 2016 NYCECC already requires floor insulation of R-30 in the areas

governed by the code (CDZ 4A-NYC in this analysis), this incremental cost is assumed to apply only to

the balance of CDZ 4A (CDZ 4A-balance), after applying applicable location multipliers.

3.4,2.4 Slab lnsulation

The2020 NYStretch code requires slab insulation to be installed up to a depth of four feet compared

to the two feet required by the baseline 2020 ECCC NYS in CDZ 4A and 54. The analysis assumes

slab edge insulation to be 2" thick XPS (R-10) with 60 PSI compressive strength. Table 11 shows

three estimates of the incremental cost.

Table 11. lncrementalGost Estimates for Slab lnsulation: 4'vs. 2' R-l0 XPS

Source IncrementalCost Notes
F+G (2012) $1.77tft2 $3.24llf for 2' deep slab edge insulation with R-10

XPS in 2012 dollars, adjusted to 2019 dollars

RS Means (2019) $2.42tft2 2" thick XPS used in foundation applications

NREL NREM (2019) $2.00/ft2 2" thick XPS used in foundation applications

Assumption $2.00/ft2

Using a cost of $2.001ft2,the total incremental cost is $560 for the single-family prototype and$247 for

each multifamily unit. Because the2076 NYCECC already requires four feet of R-10 slab insulation in

the areas governed by the code (CDZ 4A-NYC in this analysis), this incremental cost is assumed to

apply only to the balance of CDZ 4A (CDZ 4A-balance) and CDZ 54, after applying applicable

location multipliers.

3.4,2.5 Basement Wall lnsulation

The2020 NYStretch code requires R-l5 continuous or R-l9 cavity insulation for basement walls

compared to the R-l0 continuous or R-13 cavity insulation required by the baseline 2020 ECCC NYS

inCDZ 44. The analysis assumes basement walls insulation to be kraft-faced fiberglass placed within the

wall cavity. Table 12 shows three estimates of incremental cost including the cost of additional insulation

as well as deeper framing because R-l3 insulation is 3.5" thick and can be placed ina2x4 cavity.
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An average incremental cost of $0.8/ff results in a total incremental cost of $784 for the single-family

prototype and $345 for each multifamily unit. Because the 2016 NYCECC already requires R-l5/R-19

basement wall insulation in the areas governed by the code (CDZ 4A-NYC in this analysis), this

incremental cost is assumed to apply only to prototypes with conditioned basements in the balance

of CDZ 4A(CDZ 4A-balance), after applying applicable location multipliers.

Table 12. lncremental Cost Estimates for Basement Wall lnsulation: R-l9 vs. R-l0 Gavity

3.4.2.6 Efficient Hot Water Supply

The2020 NYStretch code has several options for encouraging the efficient delivery of hot water,

including an option for a compact piping system, a recirculation system, and a DWHR system.

Like other elements of the code that are focused on good design practices, the incremental cost

associated with this measure varies from case to case. For example, Klein (2012) lays out several

examples for developing a compact hot water delivery system, which when implemented correctly

during the early design stages of a project would most likely result in first cost savings by eliminating

long pipe runs that require installation and insulation. If a compact hot water delivery system is not

feasible for any reason, a DWHR system or recirculation pump in some water heater configurations

can help reduce heat loss through pipes or recover a portion ofthe waste heat.

Similar to the range in energy savings from these systems, the incremental costs also tend to vary. The

U.S. Department of Energy (DOE) reports a range of $300 to $500 for installing DWHR systems, noting

that installation is likely to be less expensive in new home construction.s The final Codes and Standards

Enhancement (CASE) report developed by the California Energy Commission on DHWR reports a total

cost of $700 to $800 for a complete installation. The study further notes that the product life for DWHR

is 30 to 50 years and that no maintenance is required because the equipment has no moving parts. e

Finally, the third option, recirculating pumps, are cheaper to install depending on the water heater

configuration and can be controlled using a timer or a switch. The cost of installing a recirculation

pump is approximately $400.t0

Source lncrementalCost Notes
F+G (2012) $0.s4lft2 $0.771 ft2 in 2012 dollars, adjusted to 2019 dollars

RS Means (2019) $0.97/ft2

NREL NREM (2019) $0.5/ft2

Assumption $0.s/ft2
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The present analysis assumes a DHWR because it is suitable for a wide range of home designs.

Additionally, it is expected that some builders will use the compact piping layout option, thus achieving

enerry savings for negligible incremental costs. An average incremental cost of $400 is assumed for

this measure for both the single-family prototype as well as each multifamily unit. The cost is further

adjusted by location factors.

3.4.2.7 Ventilation

The2020 NYStretch code requires heat recovery ventilation (HRV) or energy recovery ventilation

(ERV) inCDZ 5A and 6A. In CDZ 4A, a balanced ventilation system is deemed to comply. As

discussed previously in the energy analysis, this analysis assumes a balanced ventilation system in

cDZ 4A and an HRV with 70% sensible recovery efficiency (sRE) in cDZ 5,4 and 6,{.

HRVs and ERVs are becoming more popular as the recent energy codes have driven down the air

leakage thresholds, thereby introducing the need for controlled mechanical ventilation systems. While

point exhaust-based systems are still commonly used to meet the IECC requirement across the country,

central fan-integrated supply (CFIS) systems and ERV/HRVs are beginning to be introduced because

ofthe better ventilation effectiveness they provide.

This analysis assumes an average incremental cost of $300 for the single-family prototype and each

multifamily unit for the CFIS unit that meets the requirement inCDZ4A. For CDZs 5A and 6A, the

analysis assumes an incremental cost of $1,000 for the single-family prototype and each multifamily

unit. These costs are further adjusted using location factors.

Tables 13 and l4 show three estimates of total cost and incremental cost compared to local exhaust-based

systems for HRV/ERVs and CFIS.

Table 13. lncremental Cost Estimates for Ventilation: HRV/ERV System vs. Exhaust Ventilation

Source TotalCost lncrementalCost Notes
Moore (2018) $1,300 $1 ,1 03 New construction HRV

Aldrich et al (2013) $1,s00 $1 ,1 00 Local ERV system
NREL NREM (2019) $1,300 $940 HRV with 70% SRE

Assumption $1,ooo HRV with 70% SRE
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Tabte 14. lncremental Cost Estimates for Ventilation: CFIS System vs. Exhaust Ventilation

Source TotalGost lncrementalCost
Moore (2018) $31 0 $1 13

Aldrich et al (2013) $650 $250

NREL NREM (2019) $850 $490

Assumption $300

3.4.2.8 Lighting

The2020 NYStretch code raises the threshold of high-efficacy lamps to require a minimum of

65 lm/W and that of luminaires to require a minimum of 45 lm/W, while leaving the required

percentage of high-efficacy hard-wired lighting unchanged at90Yo as the baseline2020 ECCC NYS.

The required percentage of high-efficacy hard-wired lighting in the 2016 NYCECC, however, is75Yo.tl

The overall impact of the 2020 NYStretch code is to require the installation of CFLs at the higher end

of the CFL efficacy spectrum or LEDs. Many of the CFLs designed to replace 40-60 W incandescent

lamps that are currently labeled under the ENERGY STAR program have efficacies greater than

65 lm/Wt2 and would, therefore, meet the NYStretch requirement. LEDs typically have higher efficacies,

around 80 lm/W, 13 but this analysis is based on conservative estimates of energy savings and assumes

the code provision is met with CFLs. Thus, the incremental cost associated with this change is assumed

to be negligible because most CFLs available in the market today easily meet the ENERGY STAR

designation for no incremental cost. For CDZ4A-NYC, however, the baseline 2016 NYCECC requires

only 75o/oof permanently installed lamps to be high efficacy. Thus, the incremental cost of meeting the

2020 NYStretch code provisions for those cases is based on purchasing more CFL bulbs at an incremental

cost of $2.93/bulb compared to incandescent lamps. In the single-family prototype, the cost of replacing

seven bulbs is assumed to be $20.5 I ; for each multifamily unit, the cost of replacing three bulbs is

assumed to be $8.79 (NYSERDA 2019).

3.4.2.9 Ducts in Conditioned Space

TheZ12}NYStretch code requires that all ducts be located within conditioned space, while the baseline

codes do not regulate the location of ducts. Moving ducts into conditioned zones reduces losses associated

with heat transfer and is proven to be a source of significant savings especially in warmer climatei.
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However, the typical placement of ducts varies widely depending on the house configuration, HVAC

layout and even foundation type. Homes with basements tend to have a portion or all the ducts located

inside basements while homes with slab-on-grade or crawlspaces tend to have most of the ducts located

in the attic space which unless it is conditioned, can result in large losses.

DOE's Building America program developed several case studies and low-cost installation methods

for locating ducts within the thermal boundary of a house by implementing dropped ceilings or chases

in single-story homes and installing ducts between floor in multi-story ones. 14 They also suggest sealing

an attic or crawlspace and insulating them at the perimeter to create a suitable conditioned zone for

placing ducts. However, the actual cost associated with this measure depends on many factors as they

apply to a given house. Building America found costs ranging from as little as $0.39/ft2 of conditioned

floor area when utilizing efficient chase systems to as much as $2.50ffe when using spray foam

insulation (Beal et al. 2011).

In the 2018 IECC, a new code provision related to buried ducts was approved (ICC 2017). This provision,

which has been carried through the 2020 ECCC NYS and the 2020 NYStretch code, allows ducts buried

within attic insulation to be considered "inside conditioned space" if they meet certain criteria. The

criteria includes a lower leakage rate, the air handling unit (AHU) being placed inside conditioned

space, and a minimum insulation level above and below the duct surface. The approach is expected

to yield good energy savings while still being a lower cost solution.

Research conducted by the National Association of Home Builders (NAHB) Home Innovation Research

labs compares different strategies for meeting this code requirement along with a comparison of costs.ls

This analysis assumes that this requirement is met by implementing buried ducts within conditioned

space, including building a mechanical closet to house the AHU. The cost for this method per NAHB's

research is between $913 and $1,107 for a2,428 ft2 single-story, slab-on-grade house configuration.It

is further noted that the cost for a two-story design would be proportional to the percentage of living

area on the second floor. Because the single-family prototype used in this analysis has 50% of the living

area on the second floor, the incremental cost associated with this measure is assumed to be $505 for

the single-family prototype. The incremental cost for each multifamily unit is also accordingly assumed

to be $505 because the conditioned floor area is half that of the NAHB prototype. The prototypes with
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conditioned basements are assumed to incur no additional costs because most of the ducts are already

assumed to be placed in the conditioned basement as described in section 3.3.5.2. Therefore, the

incremental costs are assumed to apply only to the prototypes with slab-on-grade, crawlspace and

unconditioned basement.

3.4.2.1 0 Credit Assocrafe d with Down-S izi ng HVAC Equi pment

The collective impact of the prescriptive and mandatory requirements of the2020 NYStretch code

reduce the design heating and cooling loads ofthe building and result in a reduction in the size of

HVAC equipment required to service the loads for the single- and multifamily dwelling units.

Because the analysis employs a whole building cost approach, the impact of equipment downsizing

due to improved shell efficiency is considered in the analysis. The HVAC sizing information reported

by EnergtPlas indicates a range in equipment capacity reduction between different prototypes and CDZs

and is more notable on the cooling side. It is also expected that the actual sizes installed in the field will

vary based on individual design practices. Thus, the analysis conservatively assumes a 0.5-ton reduction

in HVAC equipment inCDZ 4A-balance and 5,A. where most of the envelope improvements apply over

the baseline 2020ECCC NYS. In CDZ 4A-NYC and 6A, the downsizing in equipment is less noticeable

because the envelope requirements are mostly similar between the baseline and the 2020 NYStretch code.

Thus, an equipment downsizing credit of $330 was assumed in this analysis only for CDZ 4{-balance

and 5A (ENERGY STAR 2016). This credit is subtracted from the total incremental cost after adjusting

for inflation and location factors.

3.4.3 Total lncremental Costs by Prototype and Climate Design Zone

The total incremental costs per dwelling unit for each prototype in each climate design zone are shown

in Table 15.

Table 15. Total lncremental Gosts of the Prescriptive and Mandatory Provisions of the 2020

NYStretch Code Gompared to the 2016 NYCECC in CDZ 4A-NYC and 2020 ECCC NYS Elsewhere

Single-family Multifamily

Slab Crawlspace Heated
Basement

Unheated
Basement

Slab Crawlspace Heated
Basement

Unheated
Basement

44-NYC $2,048 $2,048 $1,528 $2,048 $1,763 $1,763 $1,243 $1,763

4A-
balance

$3,278 $3,1 80 $3,087 $3,1 80 $1,917 $1,810 $1,571 $1,810

5A $2,900 $2,307 $1,905 $2,307 $2,117 $1,856 $1,455 $1,856

6A $1,602 $1,602 $1,224 $1,602 $1,509 $1,509 $1,131 $1,509
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3.5 Gost-Effectiveness Analysis

Combined with the respective enerry cost savings, the incremental construction costs were used to

calculate a simple payback, present value ofsavings over a l0-year period, and 30-year Life-Cycle

Cost (LCC) savings. While the cost-effectiveness calculations are based on the parameters and

equations laid out in DOE's cost-effectiveness methodology (Taylor et al. 2015), certain economic

parameters have been updated using latest New York specific data where available.

3.5.1 Fuel Prices

Energy use from the annual simulation is extracted for the major code regulated end-uses of heating,

cooling, ventilation, fans, lighting, and domestic DHW and converted to energy costs using the average

fuel costs for electricity, natural gas, and fuel oil for the State published by the Energy Information

Association (EIA). The latest full year data published by EIA is for 2017 (EIA 2019a, 2019b, and 2019c).

Additionally, NYSERDA provided electricity and natural gas prices specific to New York City, which

were used only in CDZ 4A-NYC. The average fuel prices used in the analysis are described in Table 16.

Table 16. Fuel Prices

3.5.2 Economic Parameters

The protocols and economic factors used in DOE's cost-effectiveness methodolory were followed

to calculate the present value and LCC savings. The present value calculation ofenergy cost savings

requested by the State was conducted using a lO-year term, and the LCC savings calculation used a

30-year term to match the typical term used by DOE in its analysis.

3.5.2,1 Mortgage lnterest Rate

The mortgage interest rate has averaged around 4.5Yoin 2018 per latest estimates from Freddie Mac

and has been trending downwards in the first half of 20 19 as shown in Figure 2. 16

Fuel CDZ 4A.NYC All Other CDZs

Electricity $ 0.200/kwh $ 0.180/kwh

Natural gas $ 0.900/therm $ 1.167/therm

FuelOil $2.774ltherm $ 2.774ltherm
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Figure 2: Mortgage lnterest Rate Trends for 2018 and 201917
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Based on the trajectory, this analysis uses an estimate of 4.0%o mortgage interest rate. The discount

rate is maintained the same as the mortgage interest rate per DOE's methodology.

3.5,2.2lnflation Rate

The analysis uses the latest annualized inflation rate for December 2018 of l.9yr.t8 The home

price escalation rate is maintained the same as the inflation rate per DOE,'s methodology.

3.5.2.3 Fuel Price Escalation Rates

The fuel price escalation rates used in the analysis are the average escalation rates for the 2018-2050

period reported by EIA in its 2019 Annual Energy Outlook for the Mid Atlantic census region.le The

escalation rate for electricity is assumed tobe 0.6Yo, that for natural gas is assumed to be 0.9Vo and

that for fuel oil is assumed tobe 1%o.

3.5.2.4 Down Payment Rate

The analysis assumes a20Yo down payment rate to be more representative of the current scenario

in the State (NYSERDA 2019).
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3.5.2.5lncome Tax Rate

The federal income tax rate is assumed to be 15% and the state income tax rate for the State is

assumed tobe 6.33Yo for a married filing jointly bracket of $43,000 through $161,550.20

3.5.2.6 Property Tax Rate

The property taxes in the State vary widely by location. This analysis uses an average property tax

rate of 1.65yo. The economic parameters used this analysis are summarized in Table 17.

Table 17. Summary of Economic Parameters

Energy Escalation Rates - Fuel Oil

3.5.2.7 Useful Measure Life, Replacements, and Residual Value

For building components that have useful lives longer than 30 years, a credit for "residual life"

was applied atyear 30 in the LCC calculation. For building components with a useful life less than

the analysis term, the analysis assumes a like-for-like replacement consistent with the DOE methodology

Table 18 summarizes the effective useful life (EUL) of components assumed in the analysis. In order

to streamline the cost-effectiveness analysis and calculations, measures with similar EULs were grouped

together. For example, all measures related to opaque insulation requirements and the provision for

buried ducts were grouped together into the ooopaque insulation" set with an EUL of 60 years. Windows

and lighting were individually evaluated with an EUL of 20 years and seven years respectively, and the

provisions associated with ventilation were included in the "HVAC" set and evaluated with an EUL of

15 years.

Parameter Value
Mortgage lnterest Rate 4o/o

Loan Term 30 years

Down Payment Rate 20.Oo/o

Points and Loan Fees 0.5% (non-deductible)

Discount Rate 4% (equal to Mortgage lnterest Rate)

Period of Analysis 30 years

Property Tax Rate 1.650/o

lncome Tax Rate 21 .3o/o

Home Price Escalation Rate 1.9o/o

lnflation Rate 1.9%o

Energy Escalation Rates - Electricity 0.60/o

Energy Escalation Rates - Natural Gas 0.9o/o

'1.00/o
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Table 18. Effective Useful Life of Building Components

Gomponent EUL (Years)

Opaque lnsulation 60

Windows 20

Lighting 7

HVAC 15
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4 Results

This section summarizes the results of the energy and cost-effectiveness analysis of the2020 NYStretch

Energy Code compared to the 2016 New York City Energy Conservation Code (NYCECC) in CDZ 4A-

NYC and 2020Energy Conservation Construction Code of New York State (ECCC NYS) elsewhere.

4.1 Energy Savings at the Climate Design Zone and State Level

The results of the energy savings analysis of the proposed 2020 NYStretch code over the respective

baseline code, by end-use at the climate design zone and State level are included. These results have

been aggregated over the entire set ofbuilding types, foundation types and heating systems using the

construction weights matrix.

4.1.1 Site Energy Savings

Tables 19-21 summarize the site energy savings for code regulated end-uses by CDZ and at the State

level. The results for the CDZ 6A baseline have been averaged over the two alternative options and

the results for multifamily buildings inCDZ 64. are not included because the associated construction

weight was zero. In summary, the results show -24.6%o site energy savings at the State level.

Table 19. Regulated Site Energy Savings for the Prescriptive and Mandatory Provisions the 2020
NYStretch Gode for Single-Family Buildings

Climate Zone 4A-NYC

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2016 NYCECC 25990.3 6066.3 5472.2 2937.8 16426.6 56893.3

2020 NYStretch 20244.0 4889.8 4966.9 2309.2 12318.2 44728.1

Savings (%) 22.1o/o 19.4o/o 9.2% 21 .4o/o 25.jYo 21.4o/o

Glimate Zone 4A-balance

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC NYS 29118.5 6083.7 5093.2 3156.3 16431.5 59883.2

2020 NYStretch 21981.5 4988.1 4966.9 2412.6 12320.5 46669.6

Savings (%) 24.5o/o 18.0o/o 2.5o/o 23.60/o 25.0% 22.1o/o
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Tablel9 continued

Table 20. Regulated Site Energy Savings for the Prescriptive and Mandatory Provisions of the
2020 NYStretch Gode for Multifamily Buildings

Glimate Zone 5A

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC NYS 43133.8 3926.1 5096.0 3232,6 18050.4 73438.9

2020 NYStretch 29343.4 3621.9 4969.6 3396.8 13527.8 54859.5

Savings (%) 32,0o/o 7.7o/o 2.5o/o -5.1o/o 25.1% 25.3%

Glimate Zone 6A

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC NYS 44539.3 3634.2 5083.3 2887.5 19014.7 751 59.1

2020 NYStretch 29811.0 3346.4 4957.2 3135.4 14251.9 55502.0

Savings (%) 33.1% 7.9Yo 2.5o/o -8.6Yo 25.jYo 26.2o/o

Climate Zone 4A-NYC

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2016 NYCECC 7896.4 3597.9 2933.5 1492.7 12053.4 27973.9

2020 NYStretch 6171.9 3058.3 2662.1 1233.4 9039.5 22165.2

Savings (%) 21 .9Yo 15.0% 9.3% 17.4% 25.0% 20.lYo

Climate Zone 4A-balance

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC NYS 8631.2 3592.6 2730.O 1546.6 12054.4 28554.8

2020 NYStretch 6606.6 3055.2 2662.1 1268.1 9040.0 22632.0

Savings (%) 23.5o/o 15.0o/o 2.5o/o 18.0% 25.0o/o 20.7o/o
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Table 20 continued

Table 21. Weighted Average Regulated Site Energy Savings for the Prescriptive and Mandatory
Provisions of the 2020 NYStretch Gode

Glimate Zone 5A

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC NYS 12643.5 2438.2 2730.0 1610.'1 13026.2 32447.9

2020 NYStretch 7078.5 2540.4 2662 1 2134.9 9763.8 24179.6

Savings (%) 44.0% -4.2% 2.5o/o -32.60/o 25.0% 25.5o/o

Glimate Zone 4A-NYC

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2016 NYCECC 14639.4 4517.8 3879.6 2031.2 13683.2 38751.2

2020 NYStretch 11416.1 3740.8 3521.0 1634.4 10261.4 30573.7

Savings (%) 22-0o/o 17 .2o/o 9.2o/o 19.5% 25.0o/o 21.1o/o

Glimate Zone 4A-balance

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC
NYS

16266.1 4521.0 3610.7 2146.5 13685.6 40229.9

2020 NYStretch 12336.3 3775.5 3521.0 1694.6 10262.6 31590.0

Savings (%) 24.2o/o 16.5o/o 2.5% 21 .1o/o 25.0% 21 .5o/o

Climate Zone 5A

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020ECCC
NYS

38986.7 3723.7 4774 2 3011.9 17367.0 67863.6

2020 NYStretch 26315.1 3474.8 4655.8 3225.1 13015.9 50686.6

Savings (%) 32.5o/o 6.7% 2.5o/o -7.1% 25.1% 25.3o/o
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Table 21 continued

4.1.2 Source Energy Savings

The site energy savings calculated based on the results ofthe enerry simulation exercise are converted

into source energy savings using site-source conversion factors included in Table 4.2.1.2 of the 2020

NYStretch code. Factors for fuels relevant to this analysis are summarized inTable 22.

Table 22. Site to Source Energy Conversion Ratios

Energy Type New York Ratio

Electricity (Grid Purchase) 2.55

Natural Gas 1.05

Fuel Oil 1.01

Climate Zone 6A

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

2020 ECCC
NYS

44539.3 3634.2 5083.3 2887.5 19014.7 751 59.1

2020 NYStretch 2981 1.0 3346.4 4957.2 313s.4 14251.9 55502.0

Savings (%) 33.1o/o 7.9o/o 2.5o/o -8.6% 25.0o/o 26.2o/o

New York State

Heating
(kBtu/dwelling

unit)

Cooling
(kBtu/dwelling

unit)

Lighting
(kBtu/dwelling

unit)

Fan
(kBtu/dwelling

unit)

DHW
(kBtu/dwelling

unit)

Total Regulated
Energy

(kBtu/dwelling
unit)

Baseline 32381.7 3974.2 4440.3 2700.8 16429.4 59926.4

2020 NYStretch 22265.5 3552.5 4330.2 2698.0 12315.3 45161.4

Savings (%) 31 .2Yo 10.60/0 2.5o/o O.1o/o 25.0o/o 24.6%
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Tables 23-25 summarize the source energy savings resulting from the prescriptive and mandatory

provisions of the 2020 NYStretch code compared to the respective baseline code in each CDZ.

Table 23. Source Energy Savings for the Prescriptive and Mandatory Provisions of the
2020 NYStretch Code for Single-family Buildings

Table 24. Source Energy Savings for the Prescriptive and Mandatory Provisions of the
2020 NYStretch Code for Multifamily Buildings

Table 25. Weighted Average Source Energy Savings for the Prescriptive and Mandatory
Provisions of the 2020 NYStretch Gode

4.2 Energy Cost Savings at the Glimate Design Zone and State Level

The energy cost savings from the NYStretch code over the 2020 Energy Conservation Construction Code

of New York State by fuel type at the CDZ and State level are included in Tables 26-28. The results for

the CDZ 6.{ baseline have been averaged over the two alternative options and the results for multifamily

Glimate Zone Baseline TotalSource
Energy (kBtu/dwelling

unit)

2020 NYStretch Total
Source Energy

(kBtu/dwellinq unit)

Source Energy
Savings

44-NYC 90636.9 72065.8 20.5o/o

4A-balance 94033.4 74807.6 20.4Yo

5A 108649.2 84773.9 22.0o/o

6A 1 10706.5 85165.4 23.1o/o

Climate Zone Baseline TotalSource
Energy (kBtu/dwelling

unit)

2020 NYStretch Total
Source Energy

(kBtu/dwellino unit)

Source Energy
Savings

4A-NYC 50053.5 40359.2 19.4o/o

44-balance 50626.1 41010.5 19.lYo

5A 56132.8 44709.6 20.4Yo

Climate Zone Baseline Total Source
Energy (kBtu/dwelling

unit)

2020 NYStretch Total
Source Energy

(kBtu/dwelling unit)

Source Energy
Savings

44-NYC 65177.7 52175.2 19.9o/o

44-balance 66802.6 53605.6 19.8o/o

5A 101506.3 79324.6 21 .9o/o

6A 1 10706.5 85165.4 23.1o/o

NY State Average 91 545.1 71769.2 21 .60/0
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buildings inCDZ 64 are not included because the associated construction weight was zero. In summary,

the results show -19.7% energy cost savings at the State level. Results by building type and climate zone

can be found in Appendix B.

Table 26. Annual Energy Cost Savings of the Prescriptive and Mandatory Provisions of the
2020 NYStretch Code for Single-family Buildings

Climate Zone 4A-NYC

Electricity Cost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2016 NYCECC 1207.5 326.6 0"0 1534.1

2020 NYStretch 980.9 251.9 0.0 1232.8

Savings (%) 18.8o/o 22.9Yo NA 19.60

Glimate Zone 4A-balance

Electricity Cost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Gost
($/dwelling unit)

Total Energy Gost
($/dwelling unit)

2020 ECCC NYS 1097.6 456.3 0.0 1553.9

2020 NYStretch 909.1 343.8 0.0 1252.8

Savings (%) 17.2o/o 24.7% NA 19,4o/o

Climate Zone 5A

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 1115.2 576.4 81.2 1772.8

2020 NYStretch 960.1 403.9 57.5 1421.5

Savings (%) 13.9% 29.9o/o 29.1Yo 19.8%o

Climate Zone 6A

Electricity Gost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 1122.0 612.0 40.7 1774.7

2020 NYStretch 948.7 426.3 28.0 1403.0

Savings (%) 15.4o/o 30.3% 31.3o/o 20.9%o
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Table 27. Annual Energy Gost Savings of the Prescriptive and Mandatory Provisions of the 2020
NYStretch Code for Multifamily Buildings

Table 28. Weighted Average Annual Energy Cost Savings of the Prescriptive and Mandatory
Provisions of the 2020 NYStretch Code

Glimate Zone 4A-NYG

Electricity Cost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2016 NYCECC 810.0 117.1 31.9 958.9

2020 NYStretch 669.1 88.8 24.7 782.5

Savings (%) 17.4o/o 24.2% 22.60/o 18.4%

Glimate Zone 4A-balance

Electricity Gost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 728.9 158.2 33.3 920.4

2020 NYStretch 608.9 1 18.9 25.5 753.3

Savings (%) 16.5% 24.9o/o 23.4o/o 18.2Yo

Climate Zone 5A

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Gost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 777.2 207.0 0.0 984.2

2020 NYStretch 680.7 131 .8 0.0 812.5

Savings (%) 12.4o/o 36.3% NA 17.4o/o

Climate Zone 4A-NYC

Electricity Gost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Gost
($/dwelling unit)

2016 NYCECC 958.1 195.2 20.0 1173.3

2020 NYStretch 785.3 149.6 15.5 950.3

Savings (%) 18.0% 23/% 22.60/o 19.0o/o

35



Table 28 continued

4.3 Cost-Effectiveness

The results of the cost-effectiveness analysis in terms of simple payback, a 1O-year net present value

(NPV) of energy cost savings including replacement costs and residual value of efficiency measures,

and a 30-yr Life Cycle Cost (LCC) savings are described below.

Climate Zone 4A-balance

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 866.3 269.3 20.9 1 156.5

2020 NYstretch 720.7 202.7 16.0 939.4

Savings (%) 16.8% 24.7% 23.4o/o 18.8o/o

Glimate Zone 5A

Electricity Cost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Gost
($/dwelling unit)

2020 ECCC NYS 1069.2 526.2 70.1 1665.5

2020 NYStretch 922.1 366.9 49.7 1338.7

Savings (%) 13.8% 30.3% 29.1Yo 19.60/o

Glimate Zone 6A

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 1122.0 612.O 40.7 1774.7

2020 NYStretch 948.7 426.3 28.0 1403.0

Savings (%) 15.4o/o 30.3% 31 .3Yo 20.9%

New York State

Electricity Gost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2O2O ECCG NYS 1010.8 455.6 48.5 1514.9

2020 NYStretch 859.6 322.6 34.6 1216.7

Savings (%) 15.0o/o 29.20h 28.6% 19.7o/o
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4.3.1 Simple Payback

Table 29 shows the weighted average annual enerry cost savings, the associated total incremental

costs, and the resulting simple payback for the 2020 NYStretch code compared to the 2016 NYCECC

in CDZ 4A-NYC and 2020 ECCC NYS elsewhere, for the single- and multifamily prototypes.

Table 29. Weighted Average Simple Payback

4.3.2 10-Year Present Value of Energy Gost Savings

Table 30 shows the l0-year net present value of energy cost savings for the NYStretch code compared

to the 2016 NYCECC inCDZ 4A-NYC and2020 ECCC NYS elsewhere, for the single- and multifamily

prototypes. The results include applicable replacement costs for measures with EULs less than the

analysis term of 30 years and residual values for measures with EULs longer than the analysis term.

The results have been aggregated over the entire set ofbuilding types, foundation types, and heating

systems using the construction weights matrix. In all cases, the energy cost savings comfortably

exceed the first-year incremental costs.

Glimate
Design
Zone

Single-family Multifamily

Total Annual
Energy Gost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback
(Years)

TotalAnnual
Energy Gost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback
(Years)

44.NYC $301 $1 ,910 6.3 $1 76 $1,625 9.2

4A-balance $301 $2,463 8.2 $167 $1,488 8.9

5A $351 $2,202 6.3 $172 $1,751 10.2

6A $372 $1,506 4.1 NA NA NA

NY State $348 $2,057 5.9 $171 $1,591 9.3
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Table 30. Weighted Average Net Present Value (NPV) of Energy Cost Savings over 10 Years

4.3.3 3O-year Life Cycle Cost (LCG) Savings

Table 3 1 summarizes the LCC savings of the NYStretch code over the 2020 ECCC NYS at the CDZ

and State level. The results have been aggregated over the entire set ofbuilding types, foundation types

and heating systems using the construction weights matrix. The residential provisions of NYStretch code

are found to be cost-effective for the homeowner and yield positive savings over the life of the home, in

all cases, except for multifamily buildings inCDZ 5A. However, the overall State average LCC savings

are positive.

Table 31. Weighted Average 30-Year LCG Savings

Glimate Design
Zone

Single-family 30 Year
LGG Savings

($/dwelling unit)

Multifamily 30 Year
LCG Savings

($/dwelling unit)

4A-NYC $1,804 $e4

4A-balance $1,763 $649

5A $2,235 $(442)

6A $2,724 NA

NY State $2,275 $226

Single-family Multifamily

Glimate Design
Zone

Total First Year
lncremental

Costs

($/dwelling unit)

10-Year NPV of
Cost Savings

lncluding
Replacement

Gosts and
ResidualValues
($/dwelling unit)

Total First Year
lncremental

Costs

($/dwelling unit)

10-Year NPV of
Cost Savings

Including
Replacement

Costs and
ResidualValues
($/dwelling unit)

4A-NYC $1,9'10 $2,866 $1,625 $1,784

44-balance $2,463 $3,50e $1,488 $1,930

5A $2,202 $3,590 $1,751 $1,825

6A $1,506 $3,473 NA NA

NY State $2,057 $3,524 $1,591 $1,862
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Table 32 summarizes the average energy cost savings, incremental construction costs, and cost-

effectiveness results for the prescriptive and mandatory provisions of NYStretch, weighted over

the single- and multifamily building construction weights for the State.

Table 32. Weighted Results for the Prescriptive and Mandatory Provisions of the 2020 NYStretch
Code at the State Level

4.3.3.1 Consideration of the Avoided Cosf of Carbon Emissions

The analysis and results described thus far do not include the impact of carbon emissions in the

calculations. However, as New York State moves towards aggressive carbon goals for buildings,

accounting for the impact of carbon emissions of different fuels becomes imperative. To understand

the magnitude of this impact, an exploratory exercise was conducted by blending in a "avoided cost

of carbon emissions" in the fuel prices and recalculating the 30-year LCC savings. These factors for

electricity, natural gas, and fuel oil were obtained from NYSERDA's Regional Greenhouse Gas

Initiative (RGGI) analysis.

Consistent with the Benefit Cost Analysis Framework adopted by the NYS Public Service Commission,

the analysis that developed the avoided cost of carbon emissions uses the U.S. Environmental Protection

Agency's estimate of the social cost of carbon (SCC) atthe 3%o discount rate. For electricity, the net

social cost of carbon emissions on a per-MWh basis ($A4Wh) is net of the projected RGGI compliance

costs included in the New York State Independent System Operator (NYISO) CARIS2 2018 Base

Case model, and is derived using the NYS Department of Public Service (DPS) estimate of the marginal

emissions factor for electricity (lb. CO2lMWh) calculated using the CARIS2 2018 Base Case model; a

description of the DPS methodology is provided in Attachment B of the Order Establishing the Benefit

Cost Analysis Framework (issued January 21,2016 in NYS PSC Case 14-M-0101, Proceeding on Motion

of the Commission in Regard to Reforming the Energy Vision). For natural gas and oil, the social cost of

New York State Averaqe
Annual Energy Cost Savings ($/dwelling unit) $278

lncremental Costs ($/dwelling unit) $1,795

Simple Payback (Years) 6.4

1O-Year NPV of Cost Savings lncluding Replacement Costs and Residual
Values ($/dwelling unit)

$2,854

30-Yr LCC Savings ($/dwelling unit) $1,741
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carbon emissions on a per-MMBtu basis ($AvIMBtu) is derived using the marginal emissions factors

for buildings (lb. CO2el\4MBtu) published in the Final Performance Metrics Report of the NYS Clean

Energy Advisory Council - Metrics, Tracking and Performance Assessment Working Group (filed

July 19, 2017 inNYS PSC Matter l6-00561).

The fuel prices used in the analysis, before and after including the cost of carbon, are summarized

in Table 33 and the revised LCC savings results are included in Table 34.

Table 33. Fuel Prices used in the Analysis, With and Without the Cost of Garbon

Table 34. Weighted Average 30-Year LGG Savings When the Avoided Cost of Carbon is lncluded

Glimate Design
Zone

Single-family 30 Year
LGC Savings

($/dwelling unit)

Multifamily 30 Year
LCG Savings

($/dwelling unit)

44-NYC $2,804 $61 0

4A-balance $2,810 $1 ,1 62

5A $3,617 $1 91

6A $5,088 NA

NY State $3,838 $769

It is observed that the inclusion of carbon cost in the fuel price increases LCC savings across the board,

including multifamily buildings in CDZ 5A. This indicates the added benefit of including such costs

in cost-effectiveness analyses for buildings, especially as decarbonizaliongoals replace energy savings

goals and since the buildings are likely to exist as they are constructed for the next 70 to 100 years.

Climate Zone Without the Cost of Carbon With the Gost of Carbon

Electricity
($/kwh)

Natural
Gas

($/therm)

FuelOil
($/therml

Electricity
($/kwh)

Natural
Gas

($/therm)

FuelOil
($/therm)

44 NYC 0.200 0.900 2,774 0.223 1.248 3.258

4A except NYG 0.1 80 1.167 2.774 0.203 1 .515 3.258

5A 0.1 80 1.167 2.774 0.203 1.515 3.258

6A 0.180 1.167 2.774 0.203 '1 515 3.258
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5 Discussion

The2020 NYStretch code contains many elements that encourage better building desigr such as

better hot water piping layouts, better duct placement etc., which can be easy to implement in new

construction if planned well at the design stage. This analysis typically uses conseryative savings and

incremental cost estimates for many of these measures because of the range of designs and performances

that can be achieved in the field. Consequently, the energy savings and cost-effectiveness results reported

fall on the lower end of potential savings that can be achieved through the2020 NYStretch code. The

actual energy savings that can be achieved in the field are likely to be higher leading to better cost-

effectiveness outcomes.

Additionally, this analysis assumes no fuel switching between the baseline and the 2020 NYStretch cases.

The energy cost savings and correspondingly lower LCC savings for models with gas furnaces because

it is an inexpensive way for water and space heating. It is plausible that newer homes, especially those

built under a stretch code, would be more likely to use electric heating to leverage on-site or off-site

generation resulting in better cost-effectiveness outcomes across the board. Furthermore, as demonstrated

in section 4.3.3.1, when the avoided cost of carbon is included in the analysis, the LCC savings improve

substantially. This effect is mainly driven by the models with gas heating. As the State works toward

decarbonization goals for buildings, the consideration ofcarbon in conducting enerry and cost-

effectiveness analyses for buildings would need to be central in policy development.
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6 Conclusion

The prescriptive and mandatory elements of the residential provisions of the 2020 NYStretch Energy

Code are expected to yield positive energy savings over the baseline 2020Energ Conservation

Construction Code of New York State (2020ECCC NYS) and the2016 New York City Energy

Conservation Construction Code (2016 NYCECC). The savings range from 2l to 26Yo atlhe CDZ

level in terms of site energy savings and from 18 to 2l%o in terms of energy costs. The provisions are

also found to be cost-effective when evaluated using a 1O-year net present value ofenergy cost savings as

well as a full 30-year LCC savings calculations from the perspective of the homeowner for single-family

buildings and most multifamily buildings.

42



7 References

Aldrich R., and L. Arena. 2013. Evaluating Ventilation Systems for Existing Homes. U.S. Department of
Energy. Available at

https://wwwl.eere.energy.gov/buildings/publications/pdfs/building_america/evaluating_ventilation_e
xistinghomes.pdf

Beal D., J Mcllvaine, K. Fonorow, and E. Martin. 201 1. Measure Guideline: Summary of Interior Ducts
in New Construction, Including an Efficient, Affordable Method to Install Fur-Down Interior Ducts.
U. S. Department of Energy. Availab le at http ://www. ba-pirc. org/pubs/pdf/Measure-
Guidel ine_lnteriorDucts.pdf

Cutler D., J. Winkler, N. Kruis, C. Christensen and M. Brandemuehl. 2013. Improved Modeling of
Residential Air Conditioners and Heat Pumps for Energy Calculations. Available at
https ://www.nrel.gov/docs/fy I 3osti/S63 54.pdf

ENERGY STAR. 2016. ENERGY STAR Certified Homes, Version 3 (Rev.08) Cost &Savings
Estimates. Available at https://www.energystar.govlia/partners/bldrs lenders raters/
downl oads/EstimatedCostandSavings.pdf

Faithful + Gould. 201 1. Residential Energy Efficiency Measures: Location Factors. Faithful+Gould for
Pacific Northwest National Laboratory. Available athttp:llbc3.pnnl.gov/sites/default/files/
Location_Factors_Report. pdf

Faithful + Gould. 2012. Residential Energy Efficiency Measures: Prototype Estimate and Cost Data.
Faithful+Gould for Pacific Northwest National Laboratory. Available at
http ://bc3.pnnl. gov/sites/default/fi les/Res idential_Report. pdf

ICC' 2014.2015 International Energy Conservation Code. International Code Council, Washington, D.C.

lCC. 2017 . 201 8 International Energy Conservation Code. International Code Council, Washington, D.C.

Mendon W, RG Lucas and SG Goel. 2013. Cost-Effectiveness Analysis of the 2009 and2012LECC
Residential Provisions - Technical Support Document. Pacific Northwest National Laboratory,
Richland, Washington. Available at
http://www.energycodes.gov/sites/default/files/documents/State_CostEffectiveness_TSD_Final.pdf

Mendon W and ZT Taylor.20l4. Development of Residential Prototype Building Models and Analysis
System for Large-Scale Energy Efficiency Studies Using EnergyPlus.20l4 ASHRAE/IBPSA-USA
Building Simulation Conference, Atlanta, GA.

Mendon VY,ZT Taylor, SU Rao and YL Xie.2015.2015IECC: Energy Savings Analysis. Pacific
Northwest National Laboratory, Richland, Washington. Available at
http://www.energycodes.gov/sites/default/files/documents/2015 _IECC FinalDeterminationAnalysis.
pdf

43



Mendon VV, M Zhao, ZT Taylor and E Poehlm an. 2016. Cost-Effectiveness Analysis of the Residential

Provisions of the 2015 IECC for New York. Pacific Northwest National Laboratory, Richland,

Washington. Available at

https://www.energycodes.gov/sites/default/files/documentsA.{ewYorkResidentialCostEffectiveness 2

0l5.pdf

Moore M. 2018. FVERV Cost Effectiveness: Building Energy Simulations and Economic Analysis for

Single Family Detached Dwelling Units. Prepared for HVI by Newport Partners LLC.

Navigant (Navigant Consulting, Inc.).2011. Incremental Cost Study Report Final: A Report on l2 Energy

Efficiency Measure Incremental Costs in Six Northeast and Mid-Atlantic Markets. Submitted to

Northeast Energy Efficiency Partnerships: Evaluation, Measurement and Verification Forum

Northeast Energy Efficiency Partnership (NEEP). 2016. Emerging Technologies Incremental Cost Study

Final Report. Available at https://neep.orglfilel4475ldownloadftoken:AlT2qBvt

New York State Joint Utilities. 2019. New York Standard Approach for Estimating Energy Savings from

Energy Efficiency Programs - Residential, Multi-Family, and Commercial/lndustrial Measures,

Version 6.1. Available at

http://www3.dps.ny.gov/WPSCWeb.nsf/96fOfec0b45a3c6485257688006a701a/72c23decff52920a85

257fll0}671bdd/$FILE/TRM%20Version%o206.1Vo20-Yo20lanuaryo/o2020l9.pdf

New York State Energy Research and Development Authority (NYSERDA). 2019.'oEnerry Savings and

Cost-Effectiveness Analysis of the Residential Provisions of the 20lS lnternational Enerry

Conservation Code, as modified for the provisions of the 2020 Energy Conservation Construction

Code of New York State." NYSERDA Report 19-32,2019. Prepared by VV Mendon, CA Brown and

M Pigman. Resource Refocus LLC, Berkeley, California. nyserda.ny.gov/publications

RS Means. 2019.2019 Residential Building Cost Data. RS Means data from Gordian, Rockland,

Massachusetts.

Taylor ZT andRG Lucas. 2010. An Estimate of Residential Energy Savings From IECC Change

Proposals Recommended for Approval at the ICC's Fall, 2009, Initial Action Hearings. Pacific

Northwest National Laboratory, Richland, Washington. Available at

https://www.energycodes.gov/sites/default/files/documents/BECP Estimated%20Residential%o}0Ene

r g Yo20S avings_May20 1 0_v0 0. pdf

Taylor ZT,W Mendon, and N Femandez.2015. Methodology for Evaluating Cost-Effectiveness of
Residential Energy Code Changes. Pacific Northwest National Laboratory, Richland, Washington'

Available at

https://www.energycodes.gov/sites/default/files/documents/residential_methodology-20l5.pdf

United States Department of Enerry (US DOE). 2010. Energy Conservation Program: Energy

Conservation Standards for Residential Water Heaters, Direct Heating Equipment, and Pool Heaters;

Final rule. Available at https://www.regulations.gov/document?D:EERE-2006-STD-0129-0005

44



United States Department of Energy (U.S. DOE). 2016. Technical Support Document: Energy Efficiency
Program for Consumer Products and Commercial and Industrial Equipment-Residential Furnaces

United States Energy Information Administration (EIA). 2018. Updated Buildings Sector Appliance and
Equipment Costs and Efficiencies. Available at

https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/full.pdf

United States Energy Information Administration (EIA). 2}l9a.Natural Cas Monthly. U.S. Enerry
Informati on Administration, Washington, D. C. Available at

http://www.eia.gov/dnav/nglng pri_sum_a EPG0_PRS_DMcla.htm

United States Energy Information Administration (EIA). 2019b. Electric Power Monthly. U.S. Energr
Information Administration, Washington, D.C. Available at

http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6 a

United States Energy Information Administration (EIA). 2019c. Petroleum Marketing Monthly. U.S
Energy Information Administration. Washington, D.C. Available at

http ://www. eia. gov/petroleum/marketing/monthly/

Wilson E, C Engebrecht Metzger, S Horowitz, and R Hendron. 2014.2014 Building America House
Simulation Protocols. National Renewable Energy Laboratory, Golden, Colorado. Available at
http://energy.gov/sites/prod/filesl20l4/03/fl3lhouse simulationprotocols 20l4.pdf

45



Appendix A. Gost-Effectiveness Analysis of Section
R407

A.1 Background

This section summarizes the results of an additional analysis of a Section R407 (Additional Energy

Efficiency Credits) contained in the draft NYStretch Energy Code version dated January 2019.21

Section R407 includes a table of additional efficiency credits for various envelope, equipment and

generation options, with different points for a single-family versus multifamily dwelling unit.

Table A-1 summarizes the additional efficiency credits table along with the available credits.

When complying with this path, detached one- and two-family dwellings, semi-detached two-family

dwellings and townhouses are required to obtain 2.0 credits from column A and all other residential

buildings are required to obtain 3.0 credits from column B.

Table A-1. Summary of the Options and Gredits from the R407 Additional Energy Efficiency
Gredits Table

Category Option Measure Column
A

Golumn
B

o
o
CL
o
!,
o.I
6'

ut

(J

.9
(J

EI
.9
I

1.1 U < 0.042 Exterior Above Grade Walls 1 0.5

1.2 U <0.020 Ceilings + UsO.25 Windows 0.5 0.5

1.3 15% Better UA 1.5 1

1.4 U< 0.24 Windows 0.5 0.5

1.5 2 ACH50 + High-efficiency Fans 0.5 0.5

1.6
2 ACH50 + High-efficiency Fans + Heat Recovery Ventilation
(HRV)

1 I

t
frs
E.E

HB
+.e

luJ H
ab
E8
ifo9!
-cO
.glo.
I

2.1 High-efficiency Furnace or Heat Pump 1.5 I

2.2 Ducted/Ductless Minisplit Heat Pump 0.5 1

2.3 High-efficiency Water Heater 0.5 1.5

2.4 Higher-efficiency Water Heater 1 2

2.5 Minimum 1 kW of photovoltaic power or wind power

1.o/kwh
ousing

unit

1.O/kWho
using unit

(max 2
credits)

(max 2
credits)

2.6 Solar Domestic Hot Water
1.O/dwelli

ng unit
1.O/dwellin

g unit
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Thus, based on the main analysis methodology and building types under consideration, the

single-family prototype would need to obtain 2.0 credits from column A and each multifamily unit

would need to obtain 3.0 credits from column B. The additional analysis included the energy savings

and cost-effectiveness evaluation of two least incremental cost package options that satisfied the

requirements of the additional efficiency credits path.

Based on the results of this analysis and a concern that the section as written might face federal

preemption, NYSERDA decided to remove the Additional Energy Efficiency Credits section from

the final version of NYStretch. This appendix memorializes the approach, assumptions, and results

of the cost effectiveness analysis.

4.2 Overview of the Analysis

The scope of the additional analysis included the evaluation of two least incremental cost options that

would satisfy the credit requirements set forth in section R407. Because the additional efficiency credits

associated with the same measures are different for single-family versus multifamily dwelling units,

this analysis optimized the least cost packages separately for the single- and multifamily prototypes. The

analysis, however, did not optimize packages atthe CDZ 1evel.22 The packages were evaluated as whole

building packages, including the prescriptive and mandatory provisions of the 2020 NYStretch code.

The costs associated with each measure from Table A-2 were calculated and mapped against the credit

points offered by each to create optimal combinations to yield the required number of 2.0 credits for

the single-family prototype and 3.0 credits for the multifamily prototype. Figures A-1 and A-2 show

the spread of incremental costs for various measures related to the associated credits offered for the

single-family and multifamily prototypes.
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Figure A-1. lncremental Gosts versus Additional Efficiency Credit Offered for Each Option
for a Single-Family Building

O Si ngle-family Electric

O Single-Family Mixed Fuel

0.5 1 1.5

Additional Efficiency Credits (Points)

Figure A-2. lncremental Costs vensus Additional Efficiency Credit Offered for Each Option
for Each Multifamily Unit

O Multifamily Electric

O Multifamily Mixed Fuel

0.5 1 1.5

Additional Efficiency Credits (Points)

For the single-family prototype, high-efficiency space conditioning equipment (option 2.1 in Table A-1)

was found to be the least expensive way to obtain 1.5 points out of the required total of 2.0. On the

multifamily side, higher-efficiency water heating equipment (option 2.4 inTable A-1) was found to be

the least expensive way to obtain 2.0 out of the required total of 3.0 points. Thus, high-efficiency space

conditioning equipment was part of both least expensive package options for single-family and higher-

efficiency water heating equipment was part of both least expensive package options for multifamily.
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A.3 Single-Family Prototype Packages

As described earlier, option 2.1 from Table A-1 was the least expensive way to capture 1.5 points out of
the required 2.0 points for the single-family prototype. The high-efficiency space conditioning measure

requires an air source heat pump with a heating seasonal performance factor (HSPF) of 9.0, gas or oil-

fired furnaces or boilers with an annual fuel utilization efficiency (AFUE) of 94%o or a ground-source heat

pump (GSHP) with a co-efficient of performance (COP) of 3.3. Because the cost of implementing GSHPs

varies widely depending on the site and the set of models used in the analysis does not include a model

with a GSHP, this analysis was conducted by assuming higher-efficiency air source heat pumps in the

single-family prototype models with heat pumps and higher-efficiency gas and oil-fired furnaces in the

single-family prototype models with gas and oil-fired furnaces respectively for the 2020 NYStretch cases.

The baseline models in each case are maintained at the standard federal minimum efficiencies specified

in Table 5 in the body of this report.

Additional measures that would yield 0.5 points were then required to create the two least first-cost

option packages to yield a total of2.0 credits for the additional energy efficiency credits path. Based

on an evaluation ofall options available in the additional efficiency credits table, these least expensive

options were determined to be option 1.4 (U-0.24 windows) and option 1.5 (tighter envelope option with

high-efficiency fans). The elements of the least incremental cost packages assumed in this analysis for

the single-family prototype are summarized in Table A-2.

Table A-2. Additional Efficiency Credits Packages Selected for the Single-Family Prototype

No Package Description Points
I High-eff Furnace/HP + U-0.24 Windows 2.O

2 High-eff Furnace/HP + 2 ACH50 + High-
efficiency Fans

2.0

It is noted that the incremental costs associated with some of the options from the additional efficiency

credits table are less in some CDZs compared to the others because the baseline code requirements vary

by CDZ while the additional credit options do not. For example, the option of U-0.042 walls can be met

with R-20+6 walls, which when the baseline wall configuration is R-20+5, such as inCDZ 4A-NYC or

CDZ 61., would require only an additional 0.5" of insulating sheathing. This would make this measure

inexpensive for capturing 1.0 point. However, because the packages were not optimized atthe CDZ

level, the analysis uses the same packages in all CDZs for simplicity.
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A.3.1. Energy Modeling

In order to conduct a whole building evaluation, the measures for the two least expensive packages

were implemented by modifuing the energy models that already include the prescriptive and mandatory

provisions of the 2020 NYStretch code.

The high-efficiency gas and oil-fired furnaces were modeled by directly changing the thermal efficiency

field in the EnergtPlas heating coil objects to 0.90. In the case of heat pumps, the required heating

seasonal performance factor HSPF of 9.0 is more typically found in two-stage equipment. Additionally,

while option 2.1 does not require an improved seasonal enerry efficiency ratio (SEER), typical heat

pumps with higher HSPFs also include better SEERs. This analysis assumes an improved SEER of

18 in addition to the HSPF of 9.0 for the high-efficiency heat pumps based on Cutler et al. (2013).

The EnergtPlzs objects associated with heat pumps require a heating and cooling coil COP. This

analysis assumes COPs recommended by Cutler et al. (2013) for modeling residential heat pumps

at the required SEER and HSPF levels. The efficiencies and COPs assumed in this analysis are

summarized in Table A-3.

Table A-3. Heat Pump COPs Used in Analysis

HSPF SEER EER COP_cooling COP_heating

Speed 1 9.3 18 14.5 4.25 4

Speed 2 13.3 3.90 3.5

Improved air leakage is modeled by adjusting the effective leakage area (ELA) input to the models

based on the methodology for converting results of a blower door test in air changes at 50 Pa (ACH50)

to ELA described in Mendon et al. (2013). Table A-4 summarizes the ELA values used in this analysis.

Tabte A-4. Effective Leakage Areas (ELAs) Used in Analysis for the Single-family Prototype

ELA at 3 AGH50 {cmz} ELA at 2 ACH50 (cmz)

Living_unit 360.92 240.62

A.3.2. lncremental Costs

The incremental cost associated with high-efficiency space conditioning equipment is calculated over

the current federal standards for equipment efficiency as summarized in Table 5. The cost includes

equipment and installation as well as additional venting costs for condensing furnaces where applicable.
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The National Residential Efficiency Measures Database (NREM) developed by the National Renewable

Energy Laboratory NREL) reports an additional cost of $700 for a installing a gas furnace with an

AFUE of 95Yo compared to a standard furnace with AFUE of 80% and an incremental cost of $800 for

installing a heat pump with HSPF 9.3 compared to a standard heat pump with HSPF 7.7. Navigant (2011)

reports an incremental cost of $1,438 for 94o/o AFUE fumaces, replaced on burnout, compared to 80o/o

AFUE furnaces including a labor cost of $308. The installation costs for condensing furnaces are

typically higher in retrofit applications due to a higher cost of venting so this cost is likely on the higher

end of the spectrum. DOE (2016) reports an average incremental installed cost of $630 in2015 dollars

for an AFUE 95Yo fumace compared to an AFUE 80oZ fumace, which when adjusted for inflation works

out to $680 in 2019 dollars. This analysis conservatively assumes an incremental cost of $1,000/unit

associated with this measure.

The incremental cost associated with the U-0.24 windows is calculated by applying the same regression-

based methodology described in section 3.4.2.11o calculate the additional incremental cost associated

with U-0.24 windows compared tothelJ-0.27 windows. The additional cost of lJ-0.24 windows over

U-0.27 windows is thus assumed to be $0.62lff (ENERGYSTAR 2016). This works out to an additional

incremental cost of $235 for the single-family prototype after adjusting for inflation.

The incremental cost associated with a tighter envelope that meets the 2 ACH50 requirement compared

to the 3 ACH50 required in the baseline codes is estimated at $0.31/ft2 of conditioned floor area by

NREM. Additionally, ENERGY STAR (2016) estimates a cost of $0.1 llf? for reducing infiltration

from 7 ACH50 to 6 ACH50 , $0.221ft2 for reducing infiltration from 7 ACH50 to 5 ACH50 and

S0.3l/ff for reducing infiltration from 7 ACH50 to 4 ACH50. This analysis assumes an incremental

cost of $0.3 1 /f( for this measure which works out to $7 44 for the single-family prototype building.

The additional requirement for a high-efficiency ventilation fan can be met either with a fan with

an efficiency better than 0.35 WCFM or alternatively with furnaces with multispeed fans that are

controlled to operate at the lowest speed required to provide adequate ventilation in ventilation-only

mode. Thus, the incremental cost associated with this measure is assumed to be $10O/unit.

These additional costs were combined with the costs associated with the prescriptive and mandatory

provisions described in Chapter 3 to yield whole building costs for use in the analysis. Table A-5

summarizes the total incremental cost for each of the two additional efficiency credits packages for
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the single-family prototype, including the prescriptive and mandatory provisions of the 2020 NYStretch

code. All costs are further adjusted for location factors as applicable.

Table A-5. Total lncremental Gosts for the Single'family Prototype

A.3.3. Effective Useful Life

This analysis assumes an effective useful life (EUL) of 20 years for the high-efficiency furnaces and

heat pumps based on DOE (2016). For windows, the EUL is assumed to be 20 years, as it is in the

main analysis. The EUL of improved envelope tightness is assumed to be 60 years and the EUL of

high-efficiency fans is assumed to be 20 years.

A.4 Multifamily Prototype Packages

For multifamily buildings, the additional efficiency credits table includes two options, option 2.3

and option 2.4,for high-efficiency water heating equipment with varying levels of required minimum

efficiencies. Option 2.4 withthe higher required efficiencies of the two, natural gas or propane water

heating with a minimum a uniform energy factor (UEF) of 0.97, or Heat Pump Water Heaters (HPWH)

with a minimum UEF of 2.6, was found to be the least expensive method to capture 2.0 points out of

the required 3.0 points. Additional measures that would yield 1.0 point were then required to create the

two least first-cost option packages that would yield 3.0 credits for the additional effrciency credits path.

Based on an evaluation ofall options available in the additional efficiency credits table, these least

expensive options were determined to be option 1.6 (tighter envelope option with heat recovery

ventilation (HRV) and high-efficiency fans) and option 2.1 (high-efficiency space conditioning

equipment). The elements of the least incremental cost packages assumed in this analysis for the

single-family prototype are summarized in Table ,{-6.

cDz Single-family Package I
(High-eff Furnace/HP + U-0.24 Windows)

Single-family Package 2
(High-eff Furnace/HP + 2 AGH50 + High-

efficiency Fans)

Slab Crawlspace
Heated

Basement
Unheated
Basement Slab Crawlspace

Heated
Basement

Unheated
Basement

4A-NYC $3,745 $3,745 $3,225 $3,745 $4,582 $4,582 $4,062 $4,582

4A-
balance $4,090 $3,992 $3,899 $3,992 $4,842 $4,743 $4,651 $4,743

5A $4,086 $3,493 $3,0e2 $3,493 $4,731 $4,138 $3,737 $4,138

6A $2,835 $2,835 $2,457 $2,835 $3,442 $3,442 $3,064 $3,442
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The2020 NYStretch code already requires HRVs inCDZ 5.A and 64. However, the code does not

specify a required level of efficiency in the mandatory provisions. The basis for the assumption of
a sensible recovery efficiency (SRE) of 0.70 used in lieu of a requirement in the prescriptive and

mandatory provisions, is described in section 3.3.5.4. Thus, the additional efficiency credit associated

with option 1.6 is then only the relative improvement of the SRE to 0.80 in CDZ 54 and 64.

Table ,{-6 summarizes the elements of the least incremental cost packages assumed in this analysis

for each multifamily unit.

Table A'6. Additional Efficiency Gredits Packages Selected for the Multifamity Prototype

No. Package Description Points
1 High-eff Furnace/HP + Higher-eff Water

Heater
3.0

2 Higher-effWater Heater + 0.8 SRE HRVs + 2
ACH50 and High-eff Fans

3.0

4.4.1. Energy Modeling

The high-efficiency gas and oil-fired furnaces are modeled using the same procedure as that discussed

for the single-family prototype. A similar procedure is used for modeling a tighter envelope for the

multifamily prototype as that described for the single-family prototype above. However, for the DOE

multifamily prototype used in this analysis, the ELA is proportionally distributed between the wall,

ceiling, and floor areas as discussed by Mendon et al. (2013). Thus, the reduction in ELA from

option 1.6 is also applied proportionally to the wall, ceiling, and floor areas as summarized in Table A-7

Table A-7. Effective Leakage Areas (ELAs) Used in Analysis for the Multifamity Prototype

ELA at 3 AGH50 (cm2) ELA at 2 ACH50 (cm2)
MF_corner-u n its-m iddle-fl oor 47.01 31.33

M F_m idd le-un its-middle-floor 34.1 I 22.79

MF corner-units-other 107.35 71 .55

MF_midd le-un its-other 94.53 63.00

Option 2.4 for high-efficiency water heating requires a natural gas or propane water heater with a

UEF of 0.97 or a HPWH with a UEF of 2.6. Consistent with the DOE prototype model assumptions,

the multifamily prototypes with natural gas or oil heating are assumed to use natural gas-fired water

heaters while the models with heat pumps for space conditioning are assumed to use electric water

A-8



heaters in this analysis. In order to model the additional efficiency credit associated with this option,

the gas water heaters are assumed to switch to tankless water heaters and the electric water heaters

are assumed to switch to FIPWHs inthe2020 NYStretch cases.

The EnergtPlzs model for water heaters uses a burner efficiency and a shell loss factor (UA) to model

the performance of the water heater (Mendon et al. 2013). Because this analysis assumes a tankless water

heater to meet the UEF requirement for the gas water heater in option 2.4,the shell losses are set to zero

inthe 2020 NYStretch models. The HPWHs are modeled using the EnergtPlus WaterHeater:HeatPump

model. The efficiency of HPWH varies depending on its mode of operation. For example, when the

HPWH operates in a oopure" heat pump model, the efficiency is the highest compared to when it switches

between the pure and "hybrid" supplemental resistance mode. As expected, the efficiency is the lowest

when the HPWH operates in resistance mode only. Thus, HPWH manufacturers report UEFs for each

mode separately. This analysis assumes that the HPWH operates in pure heat pump mode and the COP

is assumed to be 3.1 based on analysis conducted by NRDC.23

A.4.2. lncremental Costs

The total incremental costs associated with high-efficiency space conditioning equipment are

conservatively assumed to be the same as those described above for the single-family prototype.

The cost for a tighter envelope is assumed to be $0.3 1/ft2 based on the reasoning discussed for the

single-family prototype and works out to $372 for each multifamily unit.

The average cost of HRVs with 0.8 SRE is difficult to pin-point because of the fewer products that

exist in that range, as illustrated in Figure l. Various sources note a cost from $850 per unit2a to

$l i00-$1300 per unit.25 This analysis assumes average equipment cost of $1,200 for an HRV with a

0.8 SRE. Assuming the labor and installation remain the same between an HRV with a 0.70 SRE, the

total installed cost for this option is assumed to be $1,800.

NREM reports a range of $ I ,80G-$3,500 for a gas tankless water heater compared to a storage type

water heater. However, the cost is reported only for a retrofit application and the estimate includes

cost of removing older equipment. In this case, the lower end of the range is more suitable for new

construction. The 2015 California Codes and Standards Enhancement Initiative (CASE) report on the

cost-effectiveness of gas instantaneous water heaters assumes an average incremental cost of $72526

compared to a standard storage water heater. Navigant (201 8) reports a total installed cost of $5,215

for a tankless water heater with a UEF of 0.83-0.96 and a total installed cost of $2,013 for a standard
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storage type water heater with a 40-gallon tank, resulting in an incremental cost of $3,200 associated

with this option.27 A 2018 study conducted by the Energy Information Administration (EIA) reports

a total installed cost of $2,550 for a HPWH with an UEF 3.28 compared to a total installed cost of

$1,100 for a standard electric resistance storage water heater leading to an incremental cost of $1450 for

this measure.2s The Northeast Energy Efficiency Partnership (NEEP) (2016) reports an incremental cost

of $1,053-$1 ,144 for HPWH with EF." higher than or equal to 2.6, compared to a baseline storage water

heater.2e This analysis assumes an average incremental cost of $1,200 associated with this option for both

tankless gas and HPWHs compared to standard gas and electric storage water heaters respectively. Each

unit in the multifamily prototype building is assumed to have an individual water heater.

Additionally, the analysis accounted for all prescriptive and mandatory provisions of the 2020 NYStretch

code. Table A-8 summarizes the total incremental cost for each of the two additional efficiency credits

packages for each unit in the multifamily prototype. Like the main analysis, this analysis calculated

whole package incremental construction costs for the packages compared to the baseline codes and the

costs were further adjusted for location factors as applicable.

Table A-8. Total lncremental Gosts for Each Unit in the Multifamily Prototype

A.4.3. Effective Useful Life

This analysis assumes an EUL of 15 years for HRVs like the main analysis. An EUL of 20 years for

the high-efficiency fumaces and heat pumps is assumed based on DOE (2016), the EUL of improved

envelope tightness is assumed to be 60 years based on Mendon et al. (2013) and the EUL of water

heaters is assumed to be 20 years (DOE 2010).

cDz

Multifamily Package 1

(H igher-eff Water Heaters +Hig h-eff
Furnace/HP)

Multifamily Package 2
(Higher-eff Water Heaters + 2 ACH50 + 0.8

SRE HRVs)

Slab Crawlspace Heated
Basement

Unheated
Basement Slab Crawlspace Heated

Basement
Unheated
Basement

44-NYC $4,786 $4,786 $4,266 $4,786 $5,984 $5,984 $5,464 $5,984

4A-
balance

$4,352 $4,245 $4,006 $4,245 $5,428 $5,321 $5,082 $5,321

5A $4,393 $4,132 $3,731 $4,132 $4,575 $4,314 $3,913 $4,314

6A $3,704 $3,704 $3,326 $3,704 $3,876 $3,876 $3,498 $3,876
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A.5 Results

The energy savings results in terms of site and source energy savings associated with the two least

expensive additional efficiency credits packages for the single-family and multifamily prototypes

are summarized in Tables A-9 and A-10 respectively. The fuel prices and site-to-source conversion

ratios are maintained the same as the main analysis. The additional efficiency options are observed

to yield additional l}-lsyo savings beyond the prescriptive and mandatory provisions of the 2020

NYStretch code.

Table A-9. Site Energy, Source Energy and Energy Cost Savings for the Single-family Prototype

Glimate Zone 4A-NYG

Total Regulated Site Energy
(kBtu/dwelling unit)

Total Regulated Source Energy
(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2016 NYCECCC 56514.2 89670.4 151 1.9

2020 NYStretch Package 1 39763.7 65736.1 1151.2

2020 NYStretch Package 2 39989.9 65920.8 1 151.5

Savings Package '1 (%) 29.6% 26.7o/o 23.9o/o

Savings Package2(o/o) 29.2o/o 26.5o/o 23.8o/o

Glimate Zone 4A-balance

Total Regulated Site Energy
(kBtu/dwelling unit)

Total Regulated Source Energy
(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2020 ECCC NYS 59883.2 94033.4 1553.9

2020 NYStretch Package 1 41360.5 68060.0 1158.7

2020 NYStretch Package 2 38891.9 64157.7 1093.9

Savings Package 1(%) 30.9% 27.60/o 25.4o/o

Savings Package 2(%) 35.1% 31 .8o/o 29.60/o

Climate Zone 5A

Total Regulated Site Energy
(kBtu/dwelling unit)

Total Regulated Source Energy
(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2020 ECCC NYS 73155.7 1 07810.3 1755.9

2020 NYStretch Package 1 49147.6 78069.8 1331.0

2020 NYStretch Package 2 45966.6 73936.1 1269.s

Savings Package 1(%) 32.8o/o 27.60/o 24.2o/o

Savings Package 2(%) 37.2% 31.4o/o 27.7%
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Table A-9 continued

Table A-10. Site Energy, Source Energy and Energy Cost Savings for the Multifamily Prototype

Climate Zone 6A

Total Regulated Site Energy
(kBtu/dwelling unit)

Total Regulated Source Energy
(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2020 ECCC NYS 75198.4 110746,2 1775.8

2020 NYStretch Package 1 49690.2 78364.1 1314.2

2020 NYStretch Package 2 50090.1 78796.4 1319.4

Savings Package 1(%) 33.9% 29.2o/o 26.0o/o

Savings Package2(o/o) 33.4o/o 28.9Yo 25.7o/o

New York State

Total Regulated Site Energy
(kBtu/dwelling unit)

Total Regulated Source Energy
(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

Baseline 68021.3 101901.3 1663.3

2020 NYStretch Package 1 45411.7 72759.9 1238.8

2020 NYStretch Package 2 43601.5 70374.0 1203.0

Savings Package 1(%) 33.2% 28.60/o 25.5%

Savings Package 2(%) 35.9o/o 30.9% 27.7%

Climate Zone 4A-NYC

Total Regulated Site
Energy

(kBtu/dwelling unit)

Total Regulated
Source Energy

(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2016 NYCECCC 27770.4 49534.6 947.0

2020 NYStretch Package 1 16834.5 31138.4 610.0

2020 NYStretch Package 2 16846.2 31080.4 607.8

Savings Package 1(%) 39.4o/o 37.1% 35.6%

Savings Package2(%) 39.3o/o 37.3% 35.8%

Climate Zone 4A-balance

Total Regulated Site
Energy

(kBtu/dwelling unit)

Total Regulated
Source Energy

(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2020 ECCC NYS 28554.6 50625.9 920.4

2020 NYStretch Package 1 17243.8 31725.9 586.8

2020 NYStretch Package 2 15460.2 30367.5 577.O

Savings Package 1(%) 39.6% 37.3% 36.2o/o

Savings Package2(%\ 45.9% 40.Oo/o 37.3o/o
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Table A-10 continued

Tables A- I I and A- I 2 summarize the savings in terms of energy costs and the simple payback for the

two prototypes.

Table A-11. Energy Gost Savings and Simple Payback for the Single-family Prototype

Climate Zone 5A

Total Regulated Site
Energy

(kBtu/dwelling unit)

Total Regulated
Source Energy

(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

2020 ECCC NYS 32447.9 56132.8 984.2

2020 NYStretch Package 1 17994.0 32993.0 597.0

2020 NYStretch Package 2 18261.7 34423.4 631.6

Savings Package 1(%) 44.5% 41.2o/o 39.3%

Savings Package 2(%) 43.7o/o 38.7%o 35.8Yo

New York State

Total Regulated Site
Energy

(kBtu/dwelling unit)

Total Regulated
Source Energy

(kBtu/dwelling unit)

Total Energy Costs
($/dwelling unit)

Baseline 29266.1 51637.4 943.4

2020 NYStretch Package 1 17306.4 31861.6 596.0

2020 NYStretch Package 2 16534.8 31 550.1 s99.0

Savings Package'l(%) 40.9% 38.3% 36.8%

Savings Package 2(%) 43.5o/o 38.9% 36.5%

Climate
Design
Zone

Single-family Package {

(High-eff Furnace/HP + U-0.24
Windows)

Sing le-family Package 2

(High-eff Furnace/HP + 2 AGH50 + High-
efficiency Fans)

Total Annual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback
(Years)

Total Annual
Energy Gost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Years)

4A.NYC $361 $3,607 10.0 $360 $4,444 12.3

4A-balance $395 $3,987 10.1 $460 $4,739 10.3

5A $425 $3,510 8.3 $486 $4,1 55 8.5

6A $462 $2,739 5.9 $456 $3,346 7.3

NY State $428 $3,389 7.9 $471 $4,047 8.6
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Table A-12. Energy Cost Savings and Simple Payback for the Multifamily Prototype

Finally, Tables A- 1 3 and A- I 4 summarize the I O-yr Net Present Value (NPV) of energy savings

and the 3O-year LCC savings for the single-family and the multifamily units respectively. All
economic parameters are maintained the same as the main analysis.

Table A-13. Cost-Effectiveness Results for the Single-family Prototype

Glimate
Design
Zone

Multifamily Package 1

(Hig her-eff Water Heaters +Hig h-eff
Furnace/HP)

Multifamily Package 2

(Higher-eff Water Heaters + 2 ACH50 +
0.8 SRE HRVs)

Total Annual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Years)

Total Annual
Energy Gost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Years)

4A-NYC $337 $4,648 13.8 $339 $5,846 17.2

4A-balance $334 $4,203 12.6 $343 $s,279 15.4

5A $387 $4,081 10.5 $353 $4,263 12.'l

6A NA NA NA NA NA NA

NY State $347 $4,302 12.4 $344 $5,1 98 15.1

Single-family Package 1

(High-eff Furnace/HP + U-0.24 Windows)
Single-family Package 2

(High-eff Furnace/HP + 2 ACH50 + High-
efficiencv Fans)

cDz Total First
Year

Incremental
Gosts

($/dwelling
unit)

10-Year NPV
of Cost
Savings

($/dwelling
unit)

30 Year
LCC

Savings
($/dwelling

unit)

Total First
Year

lncremental
Costs

($/dwelling
unit)

10-Year NPV
of Gost
Savings

($/dwelling
unit)

30 Year
LCC

Savings
($/dwelling

unit)

4A-
NYC

$3,607 $3,112 $1 37 $4,444 $3,737 $(741)

4A-
balance

$3,987 $3,445 $696 $4,739 $4,589 $238

5A $3,510 $3,753 $1,82s $4,1 55 $4,991 $2,275

6A $2,739 $4,071 $2,974 $3,346 $4,481 $2,246

NY
State

$3,389 $3,595 $1,408 $4,047 $4,449 $1,005
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Table A-14. Cost-Effectiveness Results for the Multifamily Prototype

A.6 Gonclusions

The additional efficiency credits proposed in section R407 of the draft NYStretch Energy Code

version dated January 2019 yield additional positive energy savings of 1G-l5% over the prescriptive

and mandatory provisions of the 2020 NYStretch energy code. An evaluation of two least expensive

package options for single-family and multifamily buildings indicates simple paybacks ranging from

8 to 17 years. While the 30-year LCC savings are positive for most single-family buildings, they are

negative for multifamily buildings in all climate design zones. It is further noted that because the

package combinations are chosen based on the lowest first costs and not optimized based on aLCC

perspective, it is possible that some other combinations of the proposed options might be more cost-

effective in terms of LCC savings, even if they are more expensive in terms of first costs.

Multifamily Package I
(Higher-eff Water Heaters + High-eff

Furnace/HP)

Multifamily Package 2
(Higher-eff Water Heaters + 2 AGH50 +

0.8SRE HRVs)
cDz Total First

Year
lncremental

Costs
($/dwelling

unit)

10-Year NPV
of Gost
Savings

($/dwelling
unit)

30 Year
LCC

Savings
($/dwelling

unit)

Total First
Year

lncremental
Costs

($/dwelling
unit)

10-Year NPV
of Cost
Savings

($/dwelling
unit)

30 Year
LCC

Savings
($/dwelling

unit)

4A-
NYC

$4,648 $3,077 $(2,246) $5,846 $3,304 $(4,085)

4A-
balance

$4,203 $3,226 $(1,346) $5,279 $3,515 $(2,836)

5A $4,081 $3,573 $(246) $4,263 $3,449 $(e35)

6A NA NA NA NA NA NA

NY
State

$4,302 $3,292 $(1,27e) $5,198 $3,423 $(2,618)
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Appendix B. Energy Savings for All Models

This section summarizes the enerry cost savings for each model from the prescriptive and mandatory

provisions of the 2020 NYStretch energy code over the 2016 New York City Energy Conservation

Code (NYCECC) baseline in CDZ 4A-NYC and the 2020 Energ Conservation Construction Code of
New York State (ECCC NYS) baseline elsewhere, along with the associated incremental costs, 1O-year

net present value (NPV) of energy cost savings including replacement costs and 30-year LCC savings.

Table B-1. Energy Cost Savings, lncremental Gosts and Gost-Effectiveness Results for
the Prescriptive and Mandatory Provisions of the 2020 NYStretch Energy Code

ID cDz

Electricity
Savings

($l

Natural
Gas

Savings
($)

FuelOil
Savings

($)

Total
Energy

Savings
($)

lncremental
Gosts ($)

10-yr
NPV

Energy
Gost

Savings
($)

30-yr
LCC

Savings
($)

S F_gasfu rnace_crawlspace 4A-
NYC

149.1 120.O 0.0 269.0 2048.5 2634.4 1262.4

S F_gasfurnace_heatedbsmt 4A-
NYC

34.8 56.3 0.0 91 .1 2048.5 1092.0 -1956.6

SF_gasfurnace_slab 4A-
NYC

133.8 119.4 0.0 253.2 2048.5 2501.3 979.4

S F_gasfu rnace_u n heatedbsmt 4A-
NYC

139.8 114.7 0.0 254.5 2048.5 2508.3 999.2

SF_hp_crawlspace 4A-
NYC

621.0 0.0 0.0 621.0 2048.5 5479.4 7449.2

SF_hp_heatedbsmt 4A-
NYC

388.3 0.0 0.0 388.3 2048.5 3532.0 3300.s

SF_hp slab 4A-
NYC

601.7 0.0 0.0 601.7 2048.5 5317.3 7103.9

SF_hp_unheatedbsmt 4A-
NYC

601.6 0.0 0.0 601.6 2048.5 5317.0 7103.3

S F_oilfu rnace_crawlspace 4A-
NYC

141.3 0.0 375.7 517.1 2048.5 4662.7 5966.5

S F_oi lfu rnace_heated bsmt 4A-
NYC

35.3 0.0 172.9 208.2 2048.5 2049.5 260.4

SF oilfurnace slab 4A-
NYC

126.9 0.0 372.7 499.6 2048.5 4516.4 5652.5

SF_oilfu rnace_u n heated bsmt 4A-
NYC

131 .9 0.0 360.2 492.1 2048.5 4451.6 5505.9

S F_gasfu rnace_crawlspace 4A-
bal

1 13.9 180.4 0.0 294.3 2664.5 3509.4 1693.0

SF_gasfurnace_heatedbsmt 4A-
bal

-2.5 97.5 0.0 95.0 2664.5 't772.6 -1920.0

B-1



Table B-1 continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

FuelOil
Savings

($)

Total
Energy
Savings

($)
lncremental

Costs ($)

'l o-vr
NPV

Energy
Gost

Savings
($)

30-yr
LCC

Savings
($)

SF_gasfurnace_slab 4A-
bal

109.5 169.'l 0.0 278.6 2664.5 3368.4 1404.5

S F_gasfurnace_u n heatedbsmt 4A-
bal

104.0 170.2 0.0 274.2 2664.5 3332.1 1326.1

SF_hp_crawlspace 4A-
bal

569.5 0.0 0.0 569.5 2664.5 5660.9 6465.9

SF_hp_heatedbsmt 4A-
bal

345.5 0.0 0.0 345.5 2664.5 3786.3 2472.4

SF_hp_slab 4A-
bal

548.5 0.0 0.0 548.5 2664.5 5485.5 6092.3

SF_hp_unheatedbsmt 4A-
bal

549.1 0.0 0.0 549.1 2664.5 5490.'l 6102.2

S F_oilfu rnace_crawlspace 4A-
bal

107.6 0.0 433.1 540.7 2664.5 5481.6 6380.3

S F_oilfu rnace_heated bsmt 4A-
bal

-0.9 0.0 229.7 228.8 2664.5 2842.6 618.9

SF_oilfurnace_slab 4A-
bal

103.0 0.0 411.9 514.8 2664.5 5262.0 5897.8

S F_oi lfu rnace_u n heated bsmt 4A-
bal

97.5 0.0 409.8 507.2 2664.5 5198.2 5760.5

S F_g asf u rnace_crawl space 5A 3.0 260.4 0.0 263.3 2326.0 2924.0 708.4

S F_gasfu rnace_heated bsmt 5A 44.6 204.6 0.0 160.0 2326.0 20't3.0 -1173.7

SF_gasfurnace_slab 5A 1.1 259.2 0.0 260.3 2326.0 2898.1 654.4

SF_gasfu rnace_u n heatedbsmt 5A -0.3 255.8 0.0 255.5 2326.0 2854.7 565.7

SF_hp_crawlspace 5A 683.0 0.0 0.0 683.0 2326.0 6217.3 7997.7

SF_hp_heatedbsmt 5A 544.0 0.0 0.0 544.0 2326.0 5054.2 5519.9

SF_hp_slab 5A 694.3 0.0 0.0 694.3 2326.O 6312.2 8199.9

SF_hp_unheatedbsmt 5A 689.5 0.0 0.0 689.5 2326.0 6271.9 8114.2

S F_oilfu rnace_crawlspace 5A 1.9 0.0 614.8 616.7 2326.0 5750.1 7422.9

S F_oilfu rnace_heated bsmt 5A -41.9 0.0 480.7 438.7 2326.0 4242.1 41 18.6

SF oilfurnace slab 5A -0.8 0.0 619.4 618.5 2326.0 5766.2 7460.5

SF oilfurnace unheatedbsmt 5A -1.2 0.0 6Q4.4 603.2 2326.0 5635.4 7 171 .5

S F_gasfu rnace_crawlspace 6A -3.1 273.1 0.0 270.O 1931.5 2693.1 961.8

S F_gasfurnace_heatedbsmt 6A 46.7 216.6 0.0 169.9 1931.5 1808.6 -863.1

SF_gasfurnace_slab 6A 4.8 272.8 0.0 268.1 1931 .5 2676.8 927.3

S F_gasfu rnace_unheated bsmt 6A -6.4 268.8 0.0 262.4 1931 .5 2626.3 823.9

SF_hp_crawlspace 6A 751.7 0.0 0.0 751.7 1931.5 6495.1 9348.3

SF_hp_heatedbsmt 6A 614.9 0.0 0.0 614.9 1931 .5 5350.2 6909.3

SF_hp_slab 6A 766.6 0.0 0.0 766.6 1931 .5 6619.8 9614.1
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Table B-i continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

Fuel Oil
Savings

($)

Total
Energy
Savings

($)
lncremental

Gosts ($)

10-yr
NPV

Energy
Gost

Savings
($)

30-yr
LCC

Savings
($)

MF_gasfu rnace_crawlspace 4A-
NYC

84.4 58.8 0.0 143.2 1763.2 1530.6 -481.9

SF_hp_unheatedbsmt 6A 759.2 0.0 0.0 759 2 1931 .5 6558.1 9482.6

S F_oilfu rnace_crawlspace 6A 4.3 0.0 644.1 639.8 1931 .5 5650.3 7989.0

SF_oilfurnace_heatedbsmt 6A -44.1 0.0 508.4 464.3 1931.5 4162.8 4727.4
SF_oilfurnace_slab 6A -5.8 0.0 642.2 636.4 1931.5 5621.4 7926.3

S F_oi lfu rnace_un heatedbsmt 6A -7.6 0.0 634.4 626.8 1931 .5 5540.4 7748.3

MF_gasfu rnace_heatedbsmt 4A-
NYC

12.6 40.0 0.0 52.6 1763.2 756.5 -2111.2

MF_gasfurnace_slab 4A-
NYC

86.1 57.4 0.0 143.5 1763.2 1531.9 -477.7

MF_gasfu rnace_u n heatedbsmt 4A-
NYC

85.3 57.7 0.0 143.0 1763.2 1527.8 -486.6

MF_hp_crawlspace 44-
NYC

275.6 0.0 0.0 275.6 1763.2 2588.6 1833.8

MF_hp_heatedbsmt 4A-
NYC

153.2 0.0 0.0 153.2 1763.2 1564.5 -348.0

MF_hp_slab 4A-
NYC

274.8 0.0 0.0 274.8 1763.2 2582.3 1820.4

MF_hp_unheatedbsmt 4A-
NYC

274.7 0.0 0.0 274.7 1763.2 2581.5 1818.7

MF_oilfu rnace_crawlspace 4A-
NYC

78.4 0.0 191 .6 270.0 1763.2 2568.9 1922.9

MF_oilfu rnace_heatedbsmt 4A-
NYC

13.7 0.0 123.7 137.4 1763.2 1450.5 -506.1

MF_oilfurnace_slab 4A-
NYC

79.9 0.0 186.6 266.4 1763.2 2538.5 1854.7

MF_oi Ifurnace_un heatedbsmt 4A-
NYC

79.1 0.0 187.6 266.7 1763.2 2541.1 1861.0

M F_gasfu rnace_crawlspace 4A-
bal

66.3 81.0 0.0 147.2 1689.7 1796.9 316.7

MF_gasfu rnace_heatedbsmt 4A-
bal

1.0 56.6 0.0 57.6 1689.7 1026.4 -1299.2

MF_gasfurnace_slab 4A-
bal

67.5 79.4 0.0 146.9 1689.7 1792.6 309.2

MF_gasfu rnace_u nheatedbsmt 4A-
bal

66.s 80.0 0.0 146.5 1689.7 1789.7 302.4

MF_hp_crawlspace 4A-
bal

245,9 0.0 0.0 245.9 1689.7 2554.4 2015.6

MF_hp_heatedbsmt 4A-
bal

135.4 0.0 0.0 135.4 1689.7 1629.8 45.8
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Table B-1 continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

FuelOil
Savings

($)

Total
Energy
Savings

($)
lncremental

Gosts ($)

10-yr
NPV

Energy
Cost

Savings
($)

30-yr
LCC

Savings
($)

MF_hp_slab 4A-
bal

245.2 0.0 0.0 245.2 1689.7 2548.9 2003.8

MF_hp_unheatedbsmt 4A-
bal

245.3 0.0 0.0 245.3 1689.7 2549.2 2004.4

MF_oi lfu rnace_crawlspace 4A-
bal

61.1 0.0 204.7 265.8 1689.7 2750.1 2572.3

MF oilfurnace heatedbsmt 4A-
bal

2.3 0.0 134.8 137.1 1689.7 1663.2 209.1

MF oilfurnace slab 4A-
bal

62.1 0.0 201.0 263.1 1689.7 2727 -2 2521.2

MF_oilfu rnace_un heatedbsmt 4A-
bal

61,2 0.0 20'1.3 262.5 1689.7 2722.2 2510.6

MF_gasfu rnace_crawlspace 5A -27.5 139.8 0.0 112.3 1875.2 1382.0 -1453.7

MF_gasfu rnace_heatedbsmt 5A -62.4 124.4 0.0 62.0 1875.2 948.0 -2362.2

MF_gasfurnace_slab 5A -27.6 138.2 0.0 1 10.6 1875.2 1365.9 -1486.3

MF_gasfu rnace_u n heatedbsmt 5A -27.7 138.6 0.0 1 10.9 1875.2 1 369.1 -1480.1

MF_hp_crawlspace 5A 283.8 0.0 0.0 283.8 1875.2 2699.5 1499.8

MF_hp_heatedbsmt 5A 211 .O 0.0 0.0 211,0 1875.2 2091.0 203.4

MF_hp_slab 5A 28't.2 0.0 0.0 281.2 1875.2 2678.4 1454.9

MF_hp_unheatedbsmt 5A 282.5 0.0 0.0 282.5 1875.2 2688.9 1477.3

MF_oi lfurnace_crawlspace 5A -24.0 0.0 342.5 318.5 1875.2 3039.1 2457.6

MF oilfurnace heatedbsmt 5A -56.6 0.0 296.9 240.3 1875.2 2378.2 1018.3

MF_oilfurnace_slab 5A -24.7 0.0 337.6 312.9 1875.2 2991.1 2351.8

MF_oilfu rnace_un heatedbsmt 5A -24.6 0.0 339.0 314.4 1875.2 3003.8 2380.0

S F_gasfu rnace-crawlspace 4A-
NYC

149.1 120.0 0.0 269.0 2048.5 2634.4 1262.4

S F_gasfu rnace_heated bsmt 4A-
NYC

34.8 56.3 0.0 91.1 2048.5 1092.0 -1956.6

SF_gasfurnace_slab 4A-
NYC

133.8 119,4 0.0 253.2 2048.5 2501.3 979.4

S F_gasfu rnace_u n heatedbsmt 4A-
NYC

139.8 114.7 0.0 254.5 2048.5 2508.3 999.2

SF_hp_crawlspace 4A-
NYC

621.O 0.0 0.0 621.0 2048.5 5479.4 7449.2

SF_hp_heatedbsmt 4A-
NYC

388.3 0.0 0.0 388.3 2048.5 3532.0 3300.5

SF_hp_slab 4A-
NYC

601.7 0.0 0.0 601.7 2048.5 5317.3 7103.9

SF_hp_unheatedbsmt 4A-
NYC

601.6 0.0 0.0 601.6 2048.5 5317.0 7103.3
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Table B-1 continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

Fuel Oil
Savings

($)

Total
Energy
Savings

($)
lncremental

Gosts ($)

1O-yr
NPV

Energy
Cost

Savings
($)

30-yr
LCC

Savings
($)

S F_oilfu rnace_crawlspace 44-
NYC

141.3 0.0 375.7 517.1 2048-5 4662.7 5966.5

S F_oilfurnace_heatedbsmt 4A-
NYC

35.3 0.0 't72.9 208.2 2048.5 2049.5 260.4

SF_oilfurnace_slab 4A-
NYC

126.9 0.0 372.7 499.6 2048.5 4516.4 5652.5

S F_oi lfu rnace_u n heatedbsmt 4A-
NYC

131.9 0.0 360.2 492.1 2048.5 4451.6 5505.9

S F_gasfu rnace_crawlspace 4A-
bal

1 13.9 180.4 0.0 294.3 2664.5 3509.4 1693.0

S F_gasfu rnace_heatedbsmt 4A-
bal

-2.5 97.5 0.0 95.0 2664.5 1772.6 -1920.0

SF_gasfurnace_slab 4A-
bal

109.5 1 69.1 0.0 278.6 2664.5 3368.4 14Q4.5

SF_gasfu rnace_u n heated bsmt 4A-
bal

104.0 170.2 0.0 274.2 2664.5 3332.',| 1326.1

SF_hp_crawlspace 4A-
bal

569.5 0.0 0.0 569.5 2664.5 5660.9 6465.9

SF_hp_heatedbsmt 4A-
bal

345.5 0.0 0.0 345.5 2664.5 3786.3 2472 4

SF_hp_slab 4A-
bal

548.5 0.0 0.0 548.5 2664.5 5485.5 6092.3

SF_hp_unheatedbsmt 4A-
bal

549.1 0.0 0.0 549.1 2664.5 5490.1 6102.2

S F_oi lfu rnace_crawlspace 4A-
bal

107.6 0.0 433.1 540.7 2664.5 5481.6 6380.3

SF oilfurnace heatedbsmt 4A-
bal

-0.9 0.0 229.7 228.8 2664.5 2842.6 618.9

SF_oilfurnace_slab 4A-
bal

103.0 0.0 411.9 514.8 2664.5 5262.0 5897.8

S F_oi lfu rnace_u nheated bsmt 4A-
bal

97.5 0.0 409.8 507.2 2664.5 5198.2 5760.5

S F_gasfu rnace_crawlspace 5A 3.0 260.4 0.0 263.3 2326.0 2924.0 708.4

S F_gasfu rnace_heatedbsmt 5A 44.6 204.6 0.0 160.0 2326.0 2013.0 -1173.7

SF_gasfurnace_slab 5A 1.1 259.2 0.0 260.3 2326.0 2898.1 654.4

S F_gasfu rnace_u n heatedbsmt 5A -0.3 255.8 0.0 255.5 2326.0 2854.7 565.7
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htps ://www.nachi.org4rot-water-recirculation-systems.htm

https://wwwl .nyc.gov/assets/buildings/apps/pdf viewer/viewer.html?file:20l6ECC_CHR4.pdf
&section:energy_code_20 I 6

https ://www.energystar. gov/productfinder/

https ://www.energy. gov/eere/ssl/led-basics

https://www.energy.gov/sites/prod/files/2014/0Uf6/l_lg_ba_innov_ductsconditionedspace_01 l7l3.pdf

http://insulationinstitute.org/wp-content/uploadsl20lT l0llTechSpec-Buried-Ducts_FINAL.pdf

http ://www. fi eddiemac. com/pmms/pmms3 0.html

http://www.Ii"eddiemac.com/pmms/pmms30.html (accessed June I 2, 2019)

https://www.bls.gov/

https://wwweia.gov/outlooks/aeo/data/browser/#/?id:3-AEO20l9&region:l-
2&cases=ef20l9&stwt=2017&end:2050&tsA&linechart=ef20l9-d111618a.3-3-A8O2019.1-2&map=ef20l9-
dl I I 6l 8a.4-3-AEO20l 9. I -2&sourcekey:0

https://www.tax-brackets.org/newyorktaxtable

Draft NYStretch Energy Code-2019 dated January 2019

This observation is further explained in section A.3 Single-Family Prototype Packages.

https://aceee.org/sites/defaulVfiles/pdflconferences/hwf/2017lDelforge_Session4B_HWFl7_2.28.17.pdf

http://www.mnshi.umn.edu/kb/scale/hrverv.html

https ://www.homewyse. com/costs/cost_of heat_recovery_systems.html

https://efiling.energy.ca.gov/GetDocument.aspx?trc'14627 &DocumentContentld:16036

http://ma-eeac.org/wordpress/wp-content/uploads/RES l9_Task5_FinalReport_v3.0-clean.pdf

https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/full.pdf

https://neep.org/fiel 4 47 5 I download?token:AlT2qBvt
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NYSERDA, a public benefit corporation, offers objective
information and analysis, innovative programs,
technical expertise, and support to help New Yorkers
increase energy efficiency, save money, use renewable
energy, and reduce reliance on fossil fuels. NYSERDA
professionals work to protect the environment
and create clean-energy jobs. NYSERDA has been
developing partnerships to advance innovative energy
solutions in New York State since 1975.

To learn more about NYSERDAs programs and funding opportunities,

visit nyserda.ny.gov or follow us on Twitter, Facebook, YouTube, or

lnstagram.

New York State
Energy Research and

Development Authority

17 Columbia Circle
Albany, NY 12203-6399

toll free: 866-NYSERDA
local: 518-862{O9O
fax 518-8621091

info@nyserda.ny.gov
nyserda.ny.gov
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City of Kingston, New York

Common Council Resolution
[Resolution Reference #]

Resolution to [either "Adopt Amendments to Chapter 172 Article II of the City Code pertaining to
Building Energy Code" or "Add Provisions for a new energy code under Chapter 172 Article II"] of
the City Code.

Department:

Category:
IDEPARTMENTl
Local Laws

Sponsors:

X'unctions:
[sPoN^soR,s]

IFUNCTTONSI

WHEREAS, to prevent a statewide patchwork of stricter energy codes, the New York State Energy Research
and Development Authority (NYSERDA) developed the NYStretch Energy Code - 2020 (NYstretch);

WHEREAS, a stretch energy code is simply an energy code that is more stringent than the minimum base
energy code that can be voluntarily adopted by local jurisdictions. NYStretch is a model stretch code that will be
ten to twelve percent (10-12 o/o) more efficient than the minimum requirements of the base energy code, the 2020
Energy conservation construction code of New york State (20}0ECCCNyS);

WHEREAS, some New York State municipalities have adopted stricter energy standards to ensure reduced
energy costs for its residents and businesses;

WHEREAS, under NY Energy Law $ I 1-109, the City of Kingston is authorized to adopt a local
energy code more stringent that the 2020ECCCNYS;

WHEREAS,ladditional clauses as deemed necessary regarding introduction of NYstretchf;

WHEREAS, the City of Kingston is considering feither 
o'amending provisions of Chapter 172 Article

II pertaining to Building Energy Code" or "adding provisions for a new local energy code under
Chapter 172 Article II"l of the City Code; and

WHEREAS, a public hearing was held on [DATE], at which time all persons either for or against said
amendments were heard; and

WHEREAS, the IMI-INICIAPL GOVERNING BODY] is declared Lead Agency for the purposes of
environmental review with respect to the proposed resolution, in accordance with Article 8 of the
Environmental Conservation Law of the State of New York, and the regulations promulgated
thereunder at 6 NYCRR 617 (collectively, "SEQRA"); and

WHEREAS, the IMUNICIPAL GOVERNING AGENCY], as Lead Agency, has advised that the
proposed action meets the criteria of a "Type II Action" under SEQRA; now, therefore, be it further

RESOLVED, that Local Law No. l#l of 202r is hereby adopted as follows:



LOCAL LAW NO. [#] OF 202r

A LOCAL LAW [either "amending provisions of Chapter 172 Article II pertaining to Building Energy

Code" or "adding provisions for a new local energy code under Chapter 172 Article II"] of the City

Code;

BE IT ENACTED by the Common Council of the City of Kingston as follows:

Section 1.. tive Intent

The City of Kingston seeks to protect and promote the public health, safety, and welfare of its residents

by mandati.rg en.rgy efficient building standards. On May 12th,2020 the 2020 Energy Conservation

Construction Code of New York State (ECCCNYS), updated by the New York State Fire Prevention

and Building Code Council, became effective and must be complied with for residential and

commercial buildings, unless a more restrictive energy code is voluntarily adopted by a local
jurisdiction.In2}lg,the New York State Energy Research and Development Authority (NYSERDA)

developed and published the NYStretch Energy Code2020 (hereinafter referred to as NYStretch), a

more energy efficient building code than the2020 ECCCNYS. This proposed amendment seeks to

modify the City Code to adopt NYStretch and to enact more restrictive regulations as they relate to new

or substantially renovated buildings.

Section 2. mendment

Chapter 172 Article II of the Code of the City of Kingston is hereby amended to ["add Section [#]" or
"amend Section [#]"]:

$t#l
Effective [DATE], the NYStretch Energy Code2020, published by the New York State Energy

Research and Development Authority (hereafter referred to as "NYStretch"), shall be applicable to

all new construction and substantial renovations as required by the 2020 ECCCNYS as amended

by NYStretch, in the City of Kingston

Section 3. Authority

The proposed local law is enacted pursuant to New York Energy Law $11-109(1), and Municipal
Home Rule Law $10 and in accordance with the procedures detailed in Municipal Home Rule $ 20'

Section 4. Severabilitv

If any section or subdivision, paragraph, clause, phrase of this law shall be adjudged invalid or held

unconstitutional by any court of competent jurisdiction, any judgment made thereby shall not affect the

validity of this law as a whole or any part thereof other than the part or provision so adjudged to be

invalid or unconstitutional.

Section 5. Effective Date



This local law shall take effect upon filing with the Secretary of State [i.e., within 30 days of adoption
of NYStretchl pursuant to New York Energy Law $11-109(1) and the Municipal Home Rule Law.

AND BE IT RESOLVED, that the City Clerk is hereby directed to publish the following Notice of
Adoption:

NOTICE OF ADOPTION

TAKE NOTICE that after a public hearing was held by the City of Kingston on [DATE], the City, at its
meeting on [DATE], adopted Local LawNo. l#lof 2021as follows: "A LOCAL LAW [either
"amending provisions of Chapter I72 Article II pertaining to Building Energy Code]" or "adding
provisions for a new local energy code under Chapter 172 Article II"] of the City Code."

SUMMARY OF LOCAL LAW

These amendments make the City Code consistent with revisions to the New York State Energy
Conservation and Construction Code and adopt more stringent regulations as they relate to new
construction or substantial renovation projects.

Copies of the proposed local law sponsored by [SPONSORS] are on file in the City Clerk's Office,
Monday through Friday, from 8:30am to 4:30pm.

By Order of the Common Council
Kingston, New York
Elisa Tinti, City Clerk




