
RESOLUTION 44 OB 2O2I

RESOLUTION OF THE COMMON COUNCIL OF THE CITY OF KII\GSTON,
NEW YORK, RECOMMENDTNG APPROVAL FOR 20214 BUDGETARY
AMENDMENT IN THE SHADE TREE ACCOUNT TO REPLACE A STREET
TREE ALONGSIDE OF'ST. JOSEPH'S CHURCH

Sponsored By

Finance/Audit Committee: Alderman Scott-
Childress, Tallerman, Davis, Hirsch, Schabot

WHEREAS, the Planning Department has requested a transfer in the amount of
$3,675.00 to cover the cost of replacing a street tree alongside of St. Joseph's Church
and;

WHEREAS, the Finance/Audit Committee has received, reviewed and approved this
request.

NOW, THEREFORE, BE IT RESOLVED BY THE COMMON COUNCIL OF
THE CITY OF KINGSTON' NEW YORK, AS FOLLOWS:

SECTION 1- That the following sums be transferred as follows:

TO: A1.8560.5472 Expenditure Budget Line $3,675.00

FROM: ,A.1 .8560. 4268 0 Revenue Budget Line $3,675.00

SECTION 2- That this resolution shall take place immediately

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

2021 2021

Elisa Tinti, City Clerk Steven T. Noble, Mayor

Adopted by Council on 202t





1THE CITY OF KINGSTON COMMON COUNCIL

F'INANCE AND AUDIT
COMMITTEE REPORT

Motion

Seconded

Action Required:

SEQM Decision:
Type I Action
Type II Action
Unlisted Action

Negative Declaration of Environmental Significance:

Conditioned Negative Declaration: _
Seek Lead Agency Status:

REOUNST DESCRIPTION

CONTINGENCY TRANSFER
BUDGET MODIFICATION X-_-
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OTHER

TRANSFER
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AUTHORIZATION
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Description:
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Estimated Financial Impact: $ Signature

DATE: L-Zt-?tl<,Tazc)DEPARTMENT:
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\ n a,b16no

Committee Vote YES
NO

3Reynolds Scott Chi ldress,
Chairman

Ward 5Don

Anthony Davis, Ward 6

Michele Hirsch, Ward 9

Steven Schabot, Ward IPositive Declaration of Environmental Significance:
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CITY OF KINGSTON
Kingston Planning

plannir4l@kingston-ny.gov

* A

Suzanne Cahill, Pkurning Dircctor
Kyla Dcdea, Assistant Plamrcr Stcvcn'l'. Noblc, Mayor

February 24,2021

Ald. At Large Andrea Shaut, President
Cicy of Kingston Common Council
City Hall - 420 Broadway
Kingston, New York 12401

Re: FY 202l Budget Amendment - Shade Trees 4l-8560

Dear Pre. Shaut;

Unfortunately, in late 202A, a street tree alongside of St. Joseph's Church was damaged by a privare vehicle. The Ciry
pursued and has just tecently recouped an insurance payment co cover the costs of replacing the damaged tree. The work
has been bid out and we anticipate that it will be compiered by mid"May. The following FY 202I Budget modification is
requesLed to provide for acceptance of the payment and then expenditure to replace the tree.

INCREASE EXPENDITURE BUDGET LINE A18560 5472 (Shade Trees -Contracted Expenses) by 93,675.00
ADD REVENUE BUDGET LINE A18560 4268A (Shade Trees - Insurance Recovery) by $3,675.00

If there are any questions, please do not hesitate to contacr our office to discuss.

Be well and stay safe.

Siacereiy,

4W** C*l^Ii*
SuzanVe Cahill
Planning Director

CC: S. Noble, Mayor
Ald. R. Scott-Childress, W3 Chairman F&A
J Tuey, Comptroller

City Hdl ' 420 llroadway . Kiugston, Ncw York 12401 ' (8,t5) 3l]4-3955. Fax (845) lli]4-395tt ' wwwkingsror)-uy.gov





RESOLUTION 45 OF 2O2I

RESOLUTION OF THE COMMON COUNCIL OF THE CITY OF KINGSTON,
NEW YORK, RECOMMENDING APPROVAL FOR A2O2I BUDGETARY
TRANSFER IN THE DEPARTMENT OF PUBLIC WORKS FROM
CONTINGENCY IN THE AMOUNT OF $10,770.00 TO COVER THE COST OF
UNFORESEEN RETIREMENT PAYOUT F'OR A DPW EMPLOYEE

Sponsored By

Finance/Audit Committee: Alderman Scott-
Childress, Tallerman, Davis, Hirsch, Schabot

WHEREAS, the Department of Public Works has requested a transfer from contingency
in the amount of $ I 0,770.00 to cover the cost of unforeseen retirement of a DPW
employee, and;

WHEREAS, the Finance/Audit Committee has received, reviewed and approved this
request.

NOW, THEREFORE, BE IT RESOLVED BY THE COMMON COUNCIL OF
THE CITY OF KINGSTONO NEW YORK' AS FOLLOWS:

SECTION 1- That the following sums be transferred as follows:

FROM: 41.1990.14.5404 Contingency $10,770.00

TO: A1.8160.11.5105 Retirement Accumulation $10,770.00

SECTIOI\ 2- That this resolution shall take place immediately

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

2021 202t

Elisa Tinti, City Clerk Steven T. Noble, Mayor

Adopted by Council on 202r
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1THE CITY OF KINGSTON COMMON COUNCIL

FINANCE AND AUDIT
COMMITTEE REPORT

DEPARTMENT: Public Works )fi\p.', ztrzrzozt

Description:

$10,770.00 FROM A1 199014.5404 Contingency

$10,770.00 TO A181601 1.5105 Retirement Accumulation

Estimated Financial Impact: $ 10,770.(H Signarur.e

Motion lry

Seconded by_ _

Committee Vote YES
NO

Reynolds Scott Childress, Ward 3,

Chairman

Don Tallerman, Ward 5

Anthony Davis, Ward 6

Michele Hirsch, Ward 9

Steven Schabot, Ward 8

Action Required:

Negative Declaration of Environmental Significance: _
Conditioned Negative Declaration:

Seek Lead Agency Status:

SEQRA Dcoision;
Type I Action
Type ll Action
Unlisted Action

INTERNAL TRANSFER
AUTHORIZATTON _
CLAIMS

R llou [s't' Dt]scRt PTI0N

CONTTNGENCY TRANSFER X TRANSFER 

-_
BONDING REQUEST-
OTHER

BUDGET MODIFICATION
ZONING

Positive Declaration of Environmental Significance: _





Trh
Tinti, Elisa

From:
Sent:
To:
Cc:

Shaut, Andrea
Monday, February 15,2021 1:20 PM

Topple, Maureen; Scott-Childress, Reynolds; Tinti, Elisa

Tuey, John; Norman, Edward
RE: Contingency TransferSubject:

Thank you, Maureen- l'm assuming there is no rush, and this can go through to our next Finance & Audit meeting in
March, and full council 4/6.

Elisa - can you please include the below communication in my folder?

Thank you!
Andrea

From: Topple, Maureen
Sent: Friday, February 72,20212:17 PM
To: Shaut, Andrea <ashaut@kingston-ny.gov>; Scott-Childress, Reynolds <rscott-childress@kingston-ny.gov>
Cc: Tuey, John <jtuey@kingston-ny.gov>; Norman, Edward <enorma;l@kingston-ny.gov>
Subject: Contingency Tra nsfer

, Good Afternoon President Shaut,

Attached you will find a Finance & Audit Committee Report for a contingency transfer for the
Department of Public Works.
This transfer will cover the cost of an unforeseen retirement payout for a DPW employee.
We respectfully request this be submitted to the Council for review.

-l'hanlt yr:u.

Kind ltegarcls,

,*Wr'r"rr,,fri"|*p*
I'rincipal Account Clerk
City of Kingston
Dept. of Public Works
25 East O'Reilly Street
Kingston, NY l2+ot
845 / 351-0682, ext. 1980
845/ sst-oz95 fax

P Cu C...nl Print this email only when necessary. Thank you for helping the City of Kingston be environmentally responsible.

t





RESOLUTION 46 OF 2O2I

RESOLUTTON OF THE COMMON COUNCIL OF THE CrrY OF KTNGSTON,
NEW YORKO RECOMMENDING APPROVAL FOR A2O2I BUDGETARY
TRANSF'ER IN THE DEPARTMENT OF PUBLIC WORKS FROM
CONTINGENCY IN THE AMOUNT OF $33,1OO.OOTO COVER THE COST OF
UNFORESEEN RETIREMENT PAYOUTS OF TWO PARKS MAINTENANCE
EMPLOYEES

Sponsored By:

Finance/Audit Committee : Alderman Scott-
Childress, Tallerman, Davis, Hirsch, Schabot

WHEREAS, the Department of Public Works has requested a transfer from contingency
in the amount of $33,100.00 to cover the cost of unforeseen retirement payout of two
Parks Maintenance employees, and;

WHEREAS, the Finance/Audit Committee has received, reviewed and approved this
request.

NOW, THEREFORE, BE IT RESOLVED BY THE COMMON COUNCIL OF
THE CITY OF KINGSTON, NEW YORK, AS FOLLOWS:

SECTION 1- That the following sums be transferred as follows:

FROM: 41.1990.14.5404 Contingency $33,100.00

TO: A1.7110.11.5105 Retirement Accumulation $33,100.00

SECTION 2- That this resolution shall take place immediately

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

2021 202r

Elisa Tinti, City Clerk Steven T. Noble, Mayor

Adopted by Council on 2021
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ITIIE CITY OF'KINGSTON COMMON COUNCIL

FINANCE AND AUDIT
COMMITTEE REPORT

TNTERNAL TRANSFER
AUTHORIZATION_
CLAIMS

RAOUEIiT pn$Cnlrrr0N

CONTINGENCV TRANSFER X TRANSFER_
BONDING REQUEST 

-
OTHER

BUDGET MODIFICATION
ZONING

DEPARTMENT: Public Works/Part DATE

Description: $33,100'00 FROM 41 199014'5404 Contingencv

$33,1 00.00 To A171'10'l 1.5105 Retirement Accumulation

Estimated Financial Impact: $ gstoo.o0 Signat
'>P,^l

, 0212412021

Motion by

Seconded

Aotion Required:

SEQRA Decision:
Type I Action
Type II Action
Unlisted Aotion

Nogative Deolaration of Environmental Signifi cance:

Conditioned Negative Declaration:

Seek Lead Agency Status:

Committee Vote YES
NO

Reynolds Scott Childress, Ward 3,

Chairman

Don Tallerman, Ward 5

Anthony Davis, Ward 6

Michele Hirsch, Ward 9

Steven Schabot, Ward 8Positive Declaration of Environmental Significance: _





r^A
Elisa

From:

Attachments:

To:
Cc:

Sent:

Subject:

Topple, Maureen
Wednesday, February 24, 2021 2:52 PM

Shaut, Andrea; Scott-Childress, Reynolds
Tuey, John; Norman, Edward; Tinti, Elisa

Contingency Transfer

2.24.21 Conti n g ency Transfer Pa rks Mai ntenance.pdf

Good Afternoon President Shaut,

Attached you wiil find a Finance & Audit Committee Report for a contingency transfer for the
Department of Public Works Parks Maintenance Division.
This transfer will cover the cost of two unforeseen retirement payouts f<lr Parks Maintenance
employees.
Apologies for not including this on the 2.12 transfer request, but we were not made aware of
these until after the previous request was submitted.

We respectfully request this go through March's Finance & Audit meeting, and be submitted
to Council for review on 4/G.

Thanlt you.

Kinel Regarels,

,9Wrn*rr,%:'ry44
Principal Account Clerk
City of Kingston
Dept. of Public Works
25 East O'Reilly Street
Kingston, NY l24,Or
s45/ 33t-O682, ext. 1980
845/ 33 l-0295 fax

P Co Cr""n! Print this email only when necessary. Thank you for helping the City of Kingston be environmentally responsible

1





RESOLUTION 47 OF 2O2I

RESOLUTION OF THE COMMON COUNCIL OF THE CITY OF KINGSTON,
NEW YORK, RECOMMENDING APPROVAL FOR A2O2O GENERAL FUND
TRAI\SFER IN THE AMOUNT OF 181,389.00 TO BALAI\CE ACCOUNTS

Sponsored By:

Finance/Audit Committee: Alderman Scott-
Childress, Tallerman, Davis, Hirsch, Schabot

WHEREAS' the Comptroller's Department has requested a transfer in the amount of
$181,389.00

WHEREAS, the FinanceiAudit Committee has received, reviewed and approved this
request.

NOW, THEREFORE, BE IT RESOLVED BY THE COMMON COUNCIL OF
THE CITY OF KINGSTOIT{' NEW YORK, AS FOLLOWS:

SECTION 1- That the following sums be transferred as follows:

FROM: A1.3 .3410.18.5821 Hospital & Medical $25,369.00

A1.8.8160.18.5821 Hospital & Medical $28,342.00

A1.3.3311.18.5821 Hospital & Medical $29,730.00

A1.1.1410.18.5821 Hospital & Medical 34,364.00

1^1.7.7110.18.5821 Hospital & Medical $37,430.00

A1.5.5110.18.5821 Hospital & Medical $26,154.00

TO: A1.l .1430.I8.5822 Dental Insurance $2,176.00

1'1.3.3320.18.5822 Dental Insurance $90.00

41.4.4010.185822 Dental Insurance $4.00

A1.5.5132.18.5822 Dental Insurance $3,494.00

1^1.6.6990.18.5822 Dental Insurance $255.00

A1.9.9060.18.5822 Dental Insurance $87.00

A1.1.1130.18.5821 Hospital & Medical $18.00





,A1.1.1330.18.5821

Ar.1 .1420.18.582r

At.4.4020.18.5821

A.1.8.8161.18.5821

A1.5.5630.18.5812

A1.1 .1345.18.s812

A1.1 .1420.18.5812

A1.1 .162r.18.5812

A'1.3.3310.18.58 r2

1^1.3.3410.18.5812

A1.s.s6s 1.18.5812

1^r.7.7t10.18.s812

1^t.7.7t40.18.5812

1tt.7.7r41.18.5812

1^1.7.7r43.18.s812

At.7 .7r80.18.5812

A.1.8.8170.18.5812

A1.1 .1440.18.s826

A1.1.1650.18.s826

Ar.3.3320.18.5826

A1.3.3620.18.5826

Ar.4.4020.18.5826

1^1.7 .7020.18.5826

1^1.7.7t41.18.5826

A1.8.8020.18.5826

A1.9.90s0.18.5850

Hospital & Medical $440.00

Hospitai & Meciicai $10,445.00

Hospital & Medical $1,073.00

Hospital & Medical 526,016.00

NYS Retirement $26,528.00

NYS Retirement $147.00

NYS Retirement $1,1 16.00

NYS Retirement 53,332.00

NYS Retirement $2,502.00

NYS Retirement $5,479.00

NYS Retirement 5326.00

NYS Retirement $608.00

NYS Retirement $454.00

NYS Retirement $1,753.00

NYS Retirement $746.00

NYS Retirement $2,070.00

NYS Retirement 529,594.00

Optical Insurance $69.00

Optical Insurance $123.00

Optical Insurance 5104.00

Optical Insurance $33.00

Optical Insurance 515.00

Optical Insurance $30.00

Optical Insurance $57.00

Optical Insurance $226.00

Unemployment Insurance $61,979.00





SECTION 2- That this resolution shall take place immediately

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

2021 2021

Elisa Tinti, City Clerk

Adopted by Council on

Steven T. Noble, Mayor

2021
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ITHE CITY OF KINGSTON COMMON COUNCIL

FINANCE AND AUDIT
COMMITTEE REPORT

RSOUEST DBSCRIPTION

CONTINGENCY TRANSFER TRANSFER_
BONDING REQUEST 

-
OTHER

X
INTERNAL TRANSFER
AUTHORIZATTON _
CLAIMS

BUDGET MODIFICATION
ZONING

Description:

Request approval of 2020 General Fund ernployee benefit transfers totaling $ 1 8 I ,3 89 to balance the
accounts fbr the year. There is no financial irnpact from these transfers.

DEPARTMENT: DATE;

Estimated Financial Impact: S 0 Signature

Committee Vote YES
NO

Reynolds Scott Childress, Ward 3,

Chairman

Don Tallerman, Ward 5

Anthony Davis, Ward 6

Michele Hirsch, Ward 9

Steven Schabot, Ward 8

Motion

Seconded

Action Required

SEQRA Decision
Type I Action
Type II Action
Unlisted Action

Negative Declaration olEnvironmental Signiticance: _
Conditioned Negative Declaration:

Seek Lead Agency Status: _

Positive Declaration of Environmental Significance:





ACCOUNT

TO:

41 -1-1430-r.8-5822 -

A1 -3-3320-18-s822 -

A1 -4-4010-18-5822 -

41 -s-5132-18-5822 ,

41 -6-5990-18-5822 -

A1 -9-9060-18-5822 -

A1 -1-1130-18-5821 -

A1 -1-1330-18-s821 -

Ar -1-7420-r8-s821 -

41 -4-4020-18-5821 -

A1 -8-8161-18-5821 -

41 -5-5530-18-5812 -

41 -1-1345-18-5812 -

AL -1.-1424-1.8-5812 -

A1 -1-1621-18-5812 -

Al" -3-3310-18-5812 -

41 -3-3410-18-5812 -

Ar. -5-5651-18-5812 -

AL -7-7LLO-18-5812 -

AL -7-7L44-t8-5812 -

Ar -7-7L4L-18-5812 -

At -7-7t43-t8-5812 -

AL -7-7L80-1,8-5812 -

A1 -8-8170-18-5812 -

A1 -1-1440-18-5826 -

4L -L-1650-18-5826 -

A1 -3-3320-1B-5826 -

A1 -3-3520-18-s826 -

AL -4-4020-L8-5826 -

AL -7-7A20-18-5826 -

AL -7-7147-t8-5826 -

A1 -8-8020-18-s826 -

A1 -9-9050-18-5850 -

FROM:

A1. -3-3410-18-5821

A1 -B-8150-18-582L

A1 -3-3311-18-5821

A1 -1-1410-18-5821

AL -7-7LIO-L8-5821

A1 -s-5110-L8-5821

ACCOUNT DESCRIPTION AMOUNT

DENTAL INSURANCE

DENTAL INSURANCE

DENTAL INSURANCE

DENTAL INSURANCE

DENTAL INSURANCE

DENTAL INSURANCE

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

N.Y.S. RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYS RETIREMENT

NYs RETIREMENT

NYS RETIREMENT

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

OPTICAL INSURANCE

UNEM PLOYMENT INSU RANCE

2,t76
90

4

3,494

25s

87

1.8

440

10,44s

1,073

26,016

26,528

147

1,116

3,332
2,502

5,479

326

508

454

r,753
746

2,070

29,594

69

723

104

33

15

30

57

226
6t,979

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

HOSPITAL & MEDICAL

181,389

2s,369

28,342
29,73O

34,364

37,430

26,1.54

181,389
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CITY OF KINGSTON
Office of the Comptroller

cotnptroller@kingst.on-ny.gov

.fohn'l-uey, Cornptlollcr Stevcn T. Noble , Mayor

February 24,2A27

Alderman At Large Andrea Shaut, President
City of Kingston Common council
City Hall, 420 Broadway
Kingston, NY 12401

RE: Gerteral Fund Employee Eenefit Year End Budgetary Transfers

Dear President Shaut,

I am submitting the attached 2020 budgetary transfers for the City's General Fund Employee Eenefits so that I may
balance the accounts on a yearto date basis. There is no overall financial impactfrom thesetransfers.

Respectfu

John R. Tuey,

Comptroller, City

City Flatl .,120 lJroaclr,vay. King'.srou, Ncrv York 12401 . (845) 33,1-3g35.Fax (845) gl-)4-394.4 .u.rrv.kingston-uy,gov





RESOLUTION 48 OF 2O2I

RESOLUTTON OF THE COMMON COUNCIL OF THE CITY OF KINGSTON,
I\EW YORK, RECOMMENDING APPROVAL FOR A2O2O TRANSFER IN THE
SEWER FUND IN THE AMOUNT OF $68,003.00 TO BALANCE ACCOUNTS

Sponsored By

Finance/Audit Committee: Alderman Scott-
Childress, Tallerman, Davis, Hirsch, Schabot

WHEREAS, the Comptroller's Department has requested a transfer in the amount of
$68,003.00 to balance the accounts in the Sewer Fund employee benefits, and;

WHEREAS, the Finance/Audit Committee has received, reviewed and approved this
request.

NOW, THEREFORE, BE IT RESOLVED BY THE COMMON COUNCTL OF
THE CrTY OF KTNGSTON, NEW YORK' AS FOLLOWS:

SECTION L- That the following sums be transferred as follows:

FROM: Gl.8.8120.t8.5821 Hospital & Medical $68,003.00

TO: Gl.9.9060.18.5821 Hospital & Medical $46,221.00

G1.9.9060.18.5823 Med. Reimbursement $20,352.00

G1.8.8120.18.5822 Dental Ins. $1,236.00

Gl.8.81 10.1 1 .581 1 Social Security $ 186.00

GI.8.8110.18.5826 Optical Ins. $8.00

SECTION 2- That this resolution shall take place immediately

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

202r 2021

Elisa Tinti, City Clerk Steven T. Noble, Mayor

Adopted by Council on 2021
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1THE CITY OF KINGSTON COMMON COUNCIL

F'INANCE AND AUDIT
COMMITTEE REPORT

sBouE$T nESCRTPTION

CONTINGENCY TRANSFER TRANSFER_
BONDING REQUEST-
OTHER

X
INTERNAL TRANSFER
AUTHORIZATTON_
CLAIMS

BUDGET MODIFICATION
ZONING

Description:

Request approval of 702A Sewer Fund employee benefit transfers totaling $68,003 to balance the accounts
for the year. There is no financial impact from these transfers.

Co 'u:l'ol\r DArE: llat'ltAl

Estimated Financial Impacl $ O

DEPARTMENT:

YES
NO

Cominittee Vote

Reynolds Scott Childress, Ward 3,
Chairman

Don Tallerman, Ward 5

Anthony Davis, Ward 6

Michele Hirsch, Ward 9

Steven Schabot, Ward 8

Motion by

Seconded

Action Required

SEQRA Decision
Type I Action
Type II Action
Unlisted Action

Negative Declaration of Environmental Significance: _

Conditioned Negative Declaration: _

Seek Lead Agency Status: _

Positive Declaration of Environtnental Significance: _





ACCOUNT

TO:

Gl -9-9060-18-5821 -
G1 -9-9060-L8-s823 -

G1 -8-8120-18-s822 -

Gl -8-8110-11-5811 -
G1 -8-8110-18-s825 -

FROM:

G1 -8-8120-18-s821 -

ACCOUNT DESCRIPTION

HOSPITAL & MEDICAL

M EDICARE REIMBURSEM ENT

DENTAL INSURANCE

SOCIAL SECURITY

OPTICAL INSURANCE

HOSPITAL & MEDICAL

AMOUNT

46,22L

20,352

L,236

186

8

68,003

68,003
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CITY OF KTNGSTON

Office of the Comptroller
comptroller@kingston-ny.gov

.|olrn'fucy, Courptrollcr Stcvcn T. Noblc, Mayor'

February 24,2A2L

Alderman At Large Andrea Shaut, president

City of Kingston Common council
City Hall, 420 Broadway

Kingston, NY 12401

RE: Sewer Fund Employee Benefit year End Budgetary Transfers

Dear President Shaut,

lam submittingthe attached 2020 budgetarytransfersforthe City'sSewerFund Employee Benefitsso that lmay
balancetheaccountsonayeartodatebasis. Thereisnooverall financial impactfromthesetransfers.

Res

John R. Tuey, CPA

Comptroller, City of

Ciry Hall .z[20 l]roa<hvay , Kir rgsk)n, Ncrv Yorlc 12,[0] ,(iJ,l,5) l]34-3935, l-ax (U,[5) 3i]4-39,i,t ' r,r.q,rv.ki1gs1o11-1y.eo\/





RESOLUTTON 49 oF 2021 Ordinance: NYStretch Code

ORDINANCE OF THE COMMON COUNCIL OF THE CITY OF KINGSTON,
NEW YORK, RECOMMENDING APPROVAL OF THE NYSTRETCH CODE AS
PER ATTACHED

Sponsored By:

Laws & Rules Committee: Alderman Ventura
Morell, Scott-Childress, Tallerman, Hirsch, O'Reilly

WHEREAS, the City of Kingston seeks to protect and promote the public health, safety,
and welfare of its residents by mandating energy efficient building standards; and

WHEREAS, on May 72th,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; and

WHEREAS, pursuant to NY Energy Law $ 1 1- 109, the City of Kingston is authorized to
adopt energy standards that are more efficient that those provided in2020 ECCCNYS in
order to ensure reduced energy costs for its residents and businesses; and

WHEREAS, in order to prevent a statewide patchwork of more efficient energy codes,
the New York State Energy Research and Development Authority (NYSERDA)
developed the NYStretch Energy Code - 2020 (NYStretch); and

WHEREAS, in 2019, the New York State Energy Research and Development Authority
(NYSERDA) developed and published the NYStretch Energy Code 2020, a more energy
efflrcient building code than the 2020 ECCCNYS; and

WHEREAS, this proposed amendment seeks to modifo the City Code to adopt
NYStretch and to enact more energy efficient regulations as they relate to new or
substantially renovated buildings.

WHEREAS' a stretch energy code is an energy code that is a more energy efficient Code
than the minimum base energy code that can be voluntarily adopted by local
jurisdictions; and

WHEREAS, NYstretch is a model stretch code that will be ten to twelve percent (10-12
%) more efficient than the minimum requirements of the base energy code, the 2020
Energy Conservation Construction Code of New York State (2020 ECCCNYS); and
therefore, be it





SECTION I. BE IT HEREBY RESOLVED' that the Common Council of the City of
TZinacfnn io rlonlqrorl I aarl Aaorrnrr fnrfha hrrrhrreAe ^f onrrirnnmcntql rerrierxr urifh resnecfhrrrSoLvrl lo svvrarvv !v4s l rbvrrvJ rvr rrrv ysrl/vuvu

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

RESOLVED' that the Common Council of the City of Kingston, as Lead Agency,
hereby finds that the proposed action meets the criteria of a "Type II Action" under
SEQRA; and

RESOLVED, that the Common Council hereby adopts the annexed Short Form
Environmental Impact Statement, now, therefore; and

SECTION II BE IT HEREBY RESOLVED, that Chapter 172-3 "Definitions" be

amended to replace the current definition of "Energy Code" with the following:

"The NYStretch Energy Code - 2020, as currently in effect and as hereafter amended

from time to time, provided that those sections of the 2020 Energy Conservation
Construction Code of New York State not amended by NYStretch Code shall continue in
full force and effect.

SECTION III The proposed local law is enacted pursuant to New York Energy Law
g1t-t09(1); and Municipal Home Rule Law $10 and in aceordance with the procedures

detailed in Municipal Home Rule $ 20.

SECTION Mf 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 V This ordinance shall take effect upon filing with the Secretary of State

within 30 days of adoption and publication as provided by New State Law, pursuant to
New York Energy Law $ 1 1 - 1 09( 1) and the Municipal Home Rule Law.

SECTION VI A11 ordinances and parts thereof inconsistent herewith are hereby
appealed.

SECTION VII This ordinance shall take effect immediatel
publication as provided.

y after passage, approval and





r

Submitted to the Mayor this _ day of Approved by the Mayor this _ day of

2021 2021

Elisa Tinti, City Clerk Steven T. Noble, Mayor

Adopted by Council on 202r









Short Environmental Assessment Form
Part I - Project Information

Instructions for Com olctins

Partl-Projectlnformation' TheapplicantorprojectsponsorisresponsibleforthecompletionofPartl. Responsesbecomepartofthe
application for approval or funding, are subject to public review, and may be subject to further verification. Complete parf I based on
information currently available. If additional research or investigation would be needed to fully respond to any itim, please answer as
thoroughly as possible based on current information.

Complete all items in Part L You may also provide any additionat information which you believe will be needed by or useful to the
lead agency; attach additional pages as necessary to supplement any item.

Part I - Project and Sponsor Information

Name of Action or Project:

City of Klngston NYSk€tch Energy Code-2020 Adoption

Project Location (describe, and attach a location map):

City of Kingslon, NY

Brief Description of Proposed Action

l!9 gropgsgt is_ for the City of Kingston to adopt the NYSketc-h Energy Code-2020 by amending the definition of Energy Code in City Code Chapter
172-3 with the following: "The NYStretch Energy Code - 2020, as curiently in effect ind as herlafler amended from tl-me to time, pr6vided that ihose
sections of the 2020 Energy Conservation Construction Code of New Yorli Slale not amended by NYSketch Code shall continue in full force and effect.

Name of Applicant or Sponsor:

Julie Noble, Sustalnability Coordinator, Clty of Kingston

Telephone: 845-481-7339

E-Mail: julletnobte@kingston-ny.gov

Address:

467 Broadway

City/PO:
Kingston

State:
NY

Zip Code:
12401

l. Does the propo only involve the of a plan, local law, ,
administrative rule, or regulation?

IfYes, attach a narrative description ofthe intent ofthe proposed action and the environmental resources that
may be affected in the municipality and proceed to Part 2. If no, continue to question 2.

NO YES

f m
2. Does the proposed action require a Psrlrrrr, arPPIuval or funding rrom any other government Agency?
If Yes, list agency(s) name and permit or approval

NO YES

3. a. Total acreage ofthe site ofthe proposed action?
b. Total acreage to be physically disturbod?

acres
acres

acres

c, Total acreage (project site and any contiguous properties) owned
or controlled by the applicant or project sponsor?

4. Check all land uses that occur on, are adjoining or near the proposed action:

n Urban E nural (non-agriculture) [ Industrial I Commercial f] Residential (suburban)

! Forest ! Agriculture ! Aquatic ! Other(Specifl):

! Parkland

Page I of3 SEAF 2019





5. 'Is the proposed action,

a. A permitted use under the zoning regulations?

b. Consistent with the adopted comprehensive plan?

NO YES N/A

n

6' Is the proposed action consistent with the predominant character ofthe existing built or nalural landscape?
NO YES

u
7.Isthesiteoftheproposedactionlocatedin,ordoesitadjoin,'.i'.

If Yes, identif,:

NO YES

8. a' Will the proposed action result in a substantial increase in traffic above present levels?

b. Are public transportation services available at ornear the site ofthe proposed action?

c. Are any pedestrian accommodations or bicycle routes available on or near the site of the proposed
action?

NO YES

n
n
n

9. Does the proposed action meet or exceed the state snergy code requirements?

Ifthe proposed action will exceed requirements, describe design features and technologies:

NO YES

n
10. Will the proposed action connect to an existing public/private water supply?

If No, describe method for providing potable water:

NO YES

n
I l. Will the proposed action connect to wastewater utilities?

If No, describe method for providing wastewater treatment;

NO YES

12. a. Does the project site contain, or is it to, a building, or
which is listed on the National or State Register of Historic Places, or that has been determine<l by the
Commissioner of the NYS Office of Parks, Recreation and Historic Preservation to be eligible for listing on the
State Register of Historic Places?

- b. Is the project site, or any portion of it, located in or adjacent to an area designated as sensitive for
archaeological sites on the NY State Historic Preservation Ofhce (SHPO) archaeol6gical site inventory?

NO YES

u
13. a. Does any portion of the site of the or lands action, contain

wetlands or other waterbodies regulated by a federal, state or local agency?

b' Would the proposed action physically alter, or encroach into, any existing wetland or waterbody?

If Yes, identi$ the wetland or waterbody and extent of alterations in square feet or acres:

NO YES

n

Pagc 2 of3





!shoreline I Forest I Agricultural/grasslands f] tarly mid-successional

Ewetland fl Urban E Suburban

14. site. Check all that apptypes occur on, or are likely to be foun on

NO YES
Federal govemment as threatened or endangered?

listed by the State oraction of orproposed any specles animal,15. Does the

u
NO YES16. proJect in the 100-year

n
NO YES

x
n

17. Will the proposed action create storm water discharge, either from point or non-point sources?
If Yes,

a. Will storm water discharges flow to adjacent properties?

b. Will storm water discharges be directed to established conveyance systems (runoff and storm drains)?
If Yes, briefly describe:

NO YES

If Yes, explain the purpose and size of the impoundment:

theDoes action8. construction otherorproposed vitiesacti wouldthat lnresult the waterofimpoundment
otheror e. retentionliquids ( waste ?c

b't pond, dam)lagoon,

NO YES
managoment facility?

If Yes, d.rrdbe

ng property been ation ofan active or so wastet9 the proposed action or an

NO(ongoing or.Has20 sitethe theof oraction an been the ofectadjoining property subj
waste?completed) for hazardous

If Yes, describe:

Julie L. NobleA Darc.3t16t2021

I CERTIT'Y THAT THE INFORMATION PROVIDED ABOVE IS TRUE AND ACCURATE TO THE BEST OF

Signature;

MY KNOWLEDGE

PRINT FORM Pagc 3 of3





Agency Use lrf
Project:

Date:

Sltort Environmental Assessment Form
Part 2 - Impact Assessment

Part 2 is to be completed by the Lead Agency.
Answer all of the following questions inPart2 using the information contained in Part 1 and other materials submitted by
the project sponsor or otherwise available to the reviewer. When answering the questions the reviewer should be guided by
the concept "Have my responses been reasonable considering the scale and context ofthe proposed action?"

PRINT FORM

No, or
small
impact
may
occur

Moderate
to large
impact

may
occur

proposed action create a material conflict with an use an or zonlng
regulations? 1/ n

2. will the proposed action result in a change in the use or intensity of use of land? r' n
3. will the proposed action impair the character or quality of the existing community? t/ n
4. Will the proposed action have an impact on the environmental characteristics that caused the

establishment of a Critical Environmental Area (CEA)? r'
5. Will the proposed action result in an adverse change in the existing level of traffic or

affect existing infrastructure for mass transit, biking or walkway? r' u
6. wi the proposed action cause an lncrease ln the use of energy and ir fails to incorporate

reasonably available conservati on or renewable energy opportunities? r'
7. Will the proposed action impact existing:

a. public / private water supplies?

b. public / private wastewater treatment utilities?

r'
1/

8. Will the proposed action impair the character or quality of important historic, archaeological,
architectural or aesthetic resouLces?

9 Will the proposed action result in an adverse change to natural resorlrces (e.g., wetlands,
waterbodies, groundwater, air quality, flora and fauna)? r'

10. Will the proposed action result in an increase in the potential for erosion, flooding or drainage
problerns? r' n

I l. Will the proposed action create ahazardto environmental resources or human health? V n

Page I of2
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UUC

Project:

Date:

Short Environmental As sessment F orm
Part 3 Determination of Significance

For every question in Part 2 that was answered "moderate to large impact may occur", or if there is a need to explain why a
particular element of the proposed action may or will not result in a significant adverse environmental impact, piease
complete Part 3. Part 3 should, in sufficient detail, identify the impact, including any measures or design elements that
have been included by the project sponsor to avoid or reduce impacts. Part 3 sh-ould also explain howihe lead agency
determined that the impac,t may or will not be sigrificant. Each potential impact should be assessed considering'its setting,
probability of occurring, dttration, ineversibility, geographic scope and magnitude. Also consider the potentiaf for short-"
term, long-term and cumulative impacts.

Check this box if you have determined, based on the information and analysis above, and any supporting documentalion,
that the proposed action may result ln one or more potential ly large or signifi cant adverse impacts and an
environmental mpact statement 1S required.

lZ 9"T:f lhjs 
box if you have determined, based on the information and analysis above, and any supporting documentation,r-r that the proposed action will not result in any significant adverse environmental impacts.

Common Council of the City of Kingston 3l16l2}2j
Name of Lead Agency Date

Print or Type Name of Offrcer in t ead Title of Officer

Agency Signature of Preparer (ifs of Offrcer in from Officer)

PRINT FORM Page2 of2





....$

TTIE {:TTY OF KINCSTON COMMON COIINCTI

tAWS & RULES
COMTVTITTEE REPOKT

DEPAR'IMENT: DATE: <-./7:-41

Description:

Signature

Motion Ay {)C

SecondeeJ Uv kt il
liES NC

t e* eU/ elftrfi Moie ll, Chairman

Patrick O'Reilly Ward 7

Rennie Scott-Childress, Ward 3

Don Tallerman, Ward 5

ffi
l"r;chtle H;itch', wacL 1 )

I

I

Action Required:

SEQRA Decision;
Type I Action
Type lI Action
Unlisted Action

Negative Declaration of Environmental Significance: 

-*
eonditioned Negative Declaration: 

-_
Seck Lead Agcncy Status: _

Posirive f)sclaration of Environmental Signifi cancc: 

-





The NYStretch Energy Code-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 1O-12o/"

in energy costs over those built to the 2020 ECCCNYS. Those energy cost
savings will pay back the additional cost of construction in less than 10 years.



Energy Code-2O2O
NYstretch NYSERDANEWYORK

STATE OF
UPPURTUNITY

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.

r 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
: 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?
n Code Manual: NYSERDA provides a single-volume code manualthat aids in

consistent interpretation among code officials and offers reliable standards.

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

r NYStretch Training for Code Officials, Architects, and Builders

r Updated RESCheck" and COMCheck" tools

r FAQs Document

For assistance with adoption, contact NYSERDAs
o utrea ch coo rd i nato rs at nyse rd a. ny.g evlqes:gaard i n ato rs.

Learn more and access resources at
erda. n

CODE-gen-ov fs 1 vl 7/19
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NYSERDA's Promise to New Yorkers=

NYSERDA provides resources, expertis€,
and objective information so New Yorkers can

r::nkm c#s-rfiCent, infmrrneei #r}Ergy eimcisicns.

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 Mdaris Inc. in the course of performing work contracted for and sponsored

by theNew York State Energy Research and Development Authority (hereafter "NYSERD.Af'). The

opinions expressed in this report do not necessarily reflect those ofNYSERDAoT 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. NYStretch includes 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: 44 54 and 6,4" For purposes of these

analyses,theweatherfilesusedareNewYorkCity (CZ4A), Buffalo (CZs{),andWatertown(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 20-Story High-

Rise Apartment. The l0- and 20-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.

2020 Energy Conservation Construction Code of NewYork State (2020ECCC ITYS): An energy

codebasedonthe 20ISlntemationalEnergtConservationCode,publishedbythelnternationalCode
Council and subsequent$ modified byNew York State.

tv



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 201 9) (NYstretch) as a voluntary, locally adoptable stretch energy code.

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

State (2020 ECCC NYS) resulting in an energy code that is roughly 7Yo morc efficient than the

commercial provisions of ASHRAE 90. I -2016.

To assist communities in adoptingNYStretch, NYSERDA contracted Mdaris to provide a cost-

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

means comparing the annual energy cost and first costs of complying with NYStretch versts the 2020

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. 1-2016 includes a new requirement for choosing an additional set

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

included for all buildings. A summary of results is presented in Tables ES-1 through ES-6.

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

with site energy savings ranging from 2.3 to l4Yo, source energy savings ranging from 3.0 to 15.3%6,

and energy cost savings ranging from 3.0 to 16.4Yo.Incremental 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, and energy cost savings of 7 .lYo. These savings are achieved with an average additional cost of

$1.14 per square foot with a 10.5-year simple payback.

s-1



Ta ble ES-l. Aggregate Summary of Results

Simple

Payback

years

3.27

13.25

5.36

8.84

4.60

t2.03

13.26

1 1.45

13.50

10.s0

Incremental
First Cost

$/ft2

$ 0.31

$ 3.39

$ 055

$ 164

$ 4.29

$ 2.85

$ 0.'77

$ 0.43

$ 0.4'7

$
'.t4

Energy Cost [$/ft2]

90.1-2016 NYStretch % Savings

g 2.26 $ 2.16 4.1%

$ 1.62 $ 1.36 15.8o/o

$ 1.26 $ l.16 8.1%

$ 2.13 $ L94 8.70/o

$ 7.65 $ 672 l2.l%

$ 386 $ 3.62 6t%

$ 0.45 $ 0 39 12.9%

$ 1.04 $ l.0l 3.0o/o

$ l.2l $ I 17 3.4%

s 1.52 s l.4l 1.lo

Source Ene rgy [kBttt/ft2lyrl

90.1-2016 NYStretch % Savings

179.5 172.4 4.0%

130.7 11t.2 14.9o/o

102.7 94.3 8.2o/o

185.6 t'70.4 8.2%

741.0 6s9.6 tt.0%

313 2 295.2 57%

41.8 36.3 13.2%

96.0 93. I 3.0%

106.4 103.2 3.1%

129.4 120.7 6.7o/o

Site Ene rgy [kBtu/ft2lyrl

90.1-2016 NYStrerch % Savtngs

605 58.5 3.4%

46.2 40.9 11.6%

37.4 34.3 8.3%

83. l 774 6.9%

414.9 378.2 8.8%

I13.0 108 2 43%

21 5 186 13 7%

484 47.t 28%

485 47.4 2.4%

54.1 51.2 5.40

Construction

Prototype

Weight

t%l

Large Office

Standalone Retail

Secondary School

Large Hotel

Full-Se rvice Re staurant

Outpatient Heelthcart

Warchouse

I 0-Story High-Ris e Apartme nt

2O-Story HigtrRis e Aparfine nt

L8o/o

14.60/o

9.8%

78%

05%

5.4o/o

75%

21.9%

23.1Yo

Weighted Average 100.0%

s-2



Ta ble ES -2. S ummary of Re sults fo r Gl i mate Tsne 4A

Sirnrle Pavback
years

3.1

15.6

6.0

9.6

5.5

12.9

18.4

13.5

I 1.5

1r.0

Inc. First Cost

$tft2

0.28

3.89

0.61

1.77

5.59

3.10

1.03

0.43

0.47

$

$

$

$

$

$

$

$

$

$ 0.8s

Enerw Cost [$/ft2.|

90.1-2016 NYStretch % Savines

2.16

1.38

Ll8

1.99

6.60

3.66

0.36

1.0 t

t.l7

2.26 $

1.63 $

t.29 $

2.17 $

7.62 $

3.90 $

0.42 $

1.04 $

r.2t $

4.1%

l5.4Yo

8.0%

8.5%

13.3%

6.2%

13.3Yo

3.0%

3A%

$

$

$

$

$

$

$

$

$

$ 1.41 $ 1.33 5.50/"

Source Enersv tkBn/ft2lvrl
90.1-2016 NYStetch % Savines

179.3

130.1

104.0

187.4

717.1

314.6

37.4

96.0

106.4

172.2

111.0

95.6

172.2

629.0

296.5

32.4

93.1

103. I

3.9%

14.7%

8.t%

8.1%

t2.3%

s.8%

13.50h

3.0%

3.t%

120.6 114.5 s.to

Site Enerev tkBtn/ft2lvrl
90.1-2016 NYstetch % Savins

600

44.5

37.0

8t.7

380.3

111.7

17.7

48.4

48.4

58.0

39.1

33.9

75.9

341.6

106.7

15.2

47.1

47.3

3A%

12.loA

85%

7.1%

10.2%

4.s%

14.0%

2.8%

24%

5t.4 49.2 4.20

Constnrctbn
WeMtProtohpe

Large Office

Standalone Retail

Secondary School

Large Hotel

Frill-Service Restaurant

Odpatbnt Heah:hcare

Warehouse

I 0- Story HiglrRise Apartnrnt

20- Story Hrgh-Rise ApartnErf

75%

4.9%

5.0%

3.5%

0.1%

2.0%

2.s%

2t.9%

235%

Weighted Average
(CLTMATEZoNE4A)

70.9"4
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Ta ble ES-3. S ummary of Results for Cl imate Zone 5A

Sirnrle Pavback

vears

4.8

11.7

4.3

8.3

4.3

I 1.5

10.4

10.5

10.3

9.8

Inc. First Cost

s/n

0.47

3.08

0.43

1.55

3.90

2.70

0.60

0.38

043

$

$

$

$

$

$

$

$

$

$ 1.81

Enersy Cost

90.1-2016 NYStetch % Savins

4.3%

16.4%

8.3%

9.0%

lt.9%

6.2%

12.6Yo

3.5%

6.0%

$

$

$

$

$

$

$

$

$

2.24 S

1.60 $

1.24 $

2.09 $

7.63 $

3.82 $

0,46 $

1.04 $

1.24 s

215

t.34

t. l3

r.90

6.72

3.58

0.40

l.0l

1.r7

$ 1.76 $ 1.57 10.50/0

Source Enerw lkBnr/ft2lvrl
90.1-2016 NYStretch % Savines

180.6

129.9

101.2

183.4

741.4

310.6

43.9

99.8

112.2

173.t

110.0

92.9

168.1

661.8

292.8

38.2

96.3

103. I

4.1%

15.3%

8.2%

8A%

t0.7%

5.7%

13.0%

35%

8.t%

t47.5 132.8 10.00

Site Energy lkBtu/ft2lwl
90.1-2016 NYStretch % Savinss

63.4

46.5

37.7

83.3

418.0

112.9

23.9

54.5

54.4

61.2

4t.2

34.6

77.7

381.9

108.2

20.6

s2.5

53.2

3.4o/o

rt.6%

8.1%

6.8%

8.6%

4.2%

13.8%

3.6%

2.304

59.1 54.2 8.2"h

Corstruction
WeEbtPrototlpe

Large Offce

Standalorp Retail

Secondary School

Large Hotel

Full- Service Restawant

Or.rpatient Heafthcare

Warehouse

1 0- Story Hig[Rise Aparfrrrnt

20- Story High-Rise Apartrrcnt

1.0%

7.r%

3.1Yo

2.5%

03%

2.4%

38%

0.0%

0.1%

WeightedAverage
(CLIMATEZONE5A)

20.90

S4



Table ES4. Summary of Results for Glimate Zone 6A

Life-cycle cost savings were calculated based on a l0- and 3O-year period. The results 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 $ l. %/ sq.ft.

for climate zones 4d 54 and 6d respectively. Net energy savings over l0 years are $0. 18/sf in aggregate statewide.

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

$0.52lsq.ft., Sl.57l sq.ft, and $ 1 .38/ sq.ft. for climate zones 44 5L and 64 respectively. Net energy savings over 30 years are $0.8l/sf in

aggregate statewide.

Sinple Payback

vears

3.0

13.2

6.3

8.1

4.6

1 1.5

11.6

11 .6

8.1

10.5

Inc. First Cost

slffz

0.30

3.27

0.6s

1.49

418

2.71

0.75

0.42

0.40

$

$

$

$

$

$

$

$

$

$ 1.96

Energy Cost

90.1-2016 NYstretch* % Savinss

$

$

$

$

$

$

$

$

2.25 $

1.65 $

1.24 $

2.09 $

7.76 $

3.88 $

0.48 $

1.04 $

1.25 $

2.1s

L40

t.t4

1.91

6.85

3.64

0.42

1.01

1.20

4.4%

15.1%

8.3%

8.8%

11.704

6.1%

13.54/.

3.5%

4.0%$

$ 1.E8 $ 1.70 9.9o/o

Source Enerw lkBuift2/vrl
90.1-2016 NYStretch* % Savines

181.7

t33.9

101.8

r85l

763.7

316.4

44.2

99.8

113.0

t7 4.1

115.0

93.3

t70.0

683.6

298.6

38.3

96.2

108.7

4 204

14.1%

8.3%

8.2%

t0.5%

5.6%

13.4o/.

35%

3.8%

159.1 144.3 9.30/0

Site Enerev l-kBnrift2ivrl
90.1-2016 NYStretchx % Savings

644

48.6

38.2

85.4

439.9

116.0

22.0

54.5

55. l

62.1

43.4

35.0

79.9

403.5

l1l 3

19.1

52.6

53.3

3.5%

10.7%

8.3'/.

6.5%

8.3%

4.0%

13.2%

3.60

3.3%

65.0 60.2 7.4o/o

Construction

WeiehtProtot\?e

Large Oflice

Standalone Retail

Secondary Sclrool

Large Hotel

Full-S ervice Restaurant

O r-tpatient He althcare

Warehouse

I 0- Story Higlr-Rbe Apartrrcnt

20- Story High-Rise Apartrrrnt

0.3%

2.6%

l.loA

1.8%

0.1%

1.0%

LzYo

0.0%

0.t%

Weighted Average
(CLIMATEZONE6A)

8.2Vo

s-5



Table ES€. Summary of l0-year Life€ycle Cost Analysis

Ta ble ES€. S ummary of 3O-year Life€ycle Cosi Ana lysis

Net Savings over l0 Years

Total $/sf

$ 46,788 $ 0.1I

$ 78r,498.62 $ 0.37

s 617,704 s 0.30

$ 47,109 $ 0.18

Residual
Value

at lOyrs

s 25,t62

$ 24,902

$ 30,782

$ 88,326 $ 25,568

Incremental
First Cost

$ 83,955

$ 1,558,123

$ r,252,s78

l0 Year Life Cycle Energy Cost

90.1-2016 NYStrrtch Savings

$ 2,365,240 S 2,259,659 S 105,581

$ 1,556,783 $ t,438,147 $ 118,636

$ 1,595,414 $ 1,470,838 I124,576

s 2.t33,146 $ 2,023,280 $ 109.867

Annual Energy Cost

90.1-2016 NYStretch

s 253,616 $ 242,215

fi 167,t42 $ 154,337

$ t70,912 s 157,469

s 228,761 216,899

Constmction
Weight

Io/ol
Prototype

ulA Totals 70.9%

5A Totals 20.9Yt

6A Totals 8.20h

AGGREGATE
VALUES

100.0%

30 Year Net Prcsent Value of
Savings

$/sf

$0.52

$1.57

$1.38

$0.81

$

st37,741

$156J39

s147.441

sl42,423

Energy Cost
Savings

s260,1s7

s292.323

$305.970

$270,636

Residual
Value

$1,671

($llt7)

$1,211

s1,262

Maintenance

$0

$0

$0

$0

Re placement
Costs

$40,133

Mt,tt2
$50.027

s41,l 49

First Cost

$83,955

$94,76s

$109.714

$88,326

Construction
Weights

Prototype CZ

4A

5A

6A

AGGREGATEVALUES

70.9Yo

20.9o/o

8.2o/o

4A Totals

5A Totals

6A Totals

s6



1 Cost Effectiveness Study

1.1 Background

The PNNL report Final Energt Savings Analysis of the Proposed NYStretch-Energt Code 2018,

February 2019 (PNNL-ACT-L0073 Rev. l) presents the energy and energy costsavings for nine

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

accounted for in the full suite of 16 DOE prototypes. PNNL-ACT-L0073 Rev. 1 identifies l5 Energy

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

the provisions of the NYStretch against ASHRAE Standard 90.1-2013 to determine savings.

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

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

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

in Table l.

Table 1. Prototypesand NewYork GlimateZones

DOE Prototype Glimate Zone: City
(Weatherfile)

Large Off ice Building

CZ4A: ilew York
(USA_NY_l'.lew .York-

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

CZSA:. Buffalo
(LSA_NY_Buffalo-

Greater. Buff alo. lntl.A P725 280_TMY3.epw )

GZ 6A: Watertown
( tlSA_l,lY_Watertow n.A P726227_Tlt/V3.epw )

Stand-alone Retail

Secondary School

Large Hotel

Full-service Restaurant

Outpatient l-{ealthcare

Warehouse

1O-Story High-rise Apartnent

20-Story High-rise Apartnent



The cities selected for CZs 4Aand 5A are the same cities used by PNNL in its most recent national

analysis of ASHRAE 90. 1 -201 6: Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90. 1 -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 54

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

previous State-specific analyses for CZ 5,A" Moving Buffalo meant selecting another city for CZ6Aas

PNNL 2017 used Rochester, MN to represent CZ6Ain 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 proc es s for adopting the 2020 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 theNYStretch models and modified them as necessary to create the

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

differences between the NYStretch and 90.1-2016 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 in 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 2017 calendar year.2

wwwenerrycodes. gov/development/commercial/90 - 1 _models

T he year 20 1 7 was the mo st current y ear for utrich complet e dat a for electricity and natural gas rates and heat content
for natural gas was available as ofJanuary 20 I 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. 1olo more

efficientthanASHRAE 90.1-20l6onacostpersquarefootbasis.Withrespecttositeandsourceenergy,

NYStretch yields savings of 5.4Vo and6.7%o, 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 Cosf between ASHRAE
90.1 -201 6 and 2O20 NYStretch

1.3 Cost-EffectivenessAnalysis

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

Additionally, Vidaris modified the cost datato reflect city-specihc cost factors fiom RS Means.

For consistency, the EIArate 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 was not included n PNNL-ACT-10073 Rev. I. Consequently,

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

o 2018 Building Construction Costs with RSMeans Data(RSMeans 2018),
o 20IB Mechanical Costswith RSMeans Data (RSMeans 2018), and
o 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 Wole Building Incentive

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

are included in Appendix D.

3

Total (kRtu) NYS Ene pv Cost Eneruv Cost EUI (kBtu/s0 ECI
Site Sourte Electricity Gas Total Site Sourte $/sf

Weighting
Facton

o
l'^ o
9E
ui'

ASHRAE 90.I-2016

NYStretch

65,273,116

61,72t,089

t56,127,787 $

145,682,605 $

1,6s5,039 $

1,528,231 $

t79,66t $

175,543 $

1,834,701

1,703,773

s4.2

sl 2

129.6 S

t20.9 s

Ls2

t4t

Savings
3,552,026 t0,445,183 $ 126,809 $ 4,118 $ 130,927 2.9 8.7 $ 0.1 I

s,44Vo 6.690 7.66V" 2.29"/o 7,l4%o 5.44V" 6.69V, 7.14o/o

frn
.=v
6!q

4A 2,618314 7,4s2,920 $ 88,826 $ 3,7s2 $ 92.s78 2.2 6.2 $ 0.0768 70.\Vo

5A s,8r5,s39 17,673,722 $ 218,408 $ 5,081 $ 223t90 4.8 t4.7 s 0.l8ss 2l.jvo

6A s,828,422 17.80s,19s $ 220,633 $ 4,824 $ 22sts7 4.8 14.8 $ 0. r87l 8.2%

Combined 3,ss2,026 10,44s,183 $ 126,809 $ 4,1 l8 $ 130,927 2.9 8.7 $ 0.1I 100 0%



Ta ble 3. lUleasure Life Assumptions

Measure Description Life (vears)

Energy Star Kitchen Equipment 7

Liehtine System l5
Motor/drives 15

Gas fred DHW 15

HVAC- Air handlers 15

Building ShelVGlazine-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 forLife-Cycle Cost Analysis published by theNational 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 Censw Region I (which includes New York

State) andbasedonareal DOE discountrateof 3.0%. TheUPVFactor is multiplied by theannual

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

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

Table 4. Life-Cycle Cosf Analysis Parameters

Value Source

NYS Energy - 2017

Electricity

Natural Gas

Heat Content of Natural Cas

0.1475

6.87

1,032

$/kwh

$/1000 cf U.S. Energy Information Administration

Bhr/cf

Enerry Price Escalation

Uniform Present Value Factors: Commercial

l0 yr

Electricity 9.22

Natural Gas 10.57

30 vr

22.72

26.00

Table Ba.l: Energl Price Indices and Discount Factors

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

Discount Rate (Real) 3.0(Y/"
Energl Price Indices and Discount Factors for Life-Cycle

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

4,A.. New York

5A.Buffalo

64.. Watertown

t.346

L057

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 l0 years it has a residual

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

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 nCZ6Ato 18.4 years for Warehouse

in CZ4A.ln aggregate, the statewide areaweighted payback period is 10.5 years.

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

Prototype CZ
ConsAuction

Weight [%l

Site Enery [kBhr/ft2lyrl Soune tleryy {kBhr/ft2f rl Eneryy Cost
Incremental

First Cost

Simple

Payback

90.1-2016 NYStretch %Savings 90. I-2016 NYstretch % Savings 90.1-2016 NYstretch % Savings $/IU yean

Large Ollice 4A

5A

6A

15%

|.\Vo

0.30/o

60.0

63.4

64.4

58.0

6t.2

62.t

3.4%

34%

35%

179.3

180.6

181.7

t72.2

t13.1

174.1

3.9/o

4.t%

4.2%

$

$

$

2.26

224

2.25

$

$

$

2.16

215

2.15

4.t%

43%

4.4V0

$

$

$

0.28

0.47

0.30

3.1

4.8

3.0

Standalone Retail 4A

5A

6A

4.9%

7.1%

2.60/0

445

46.5

48.6

39. I

41.2

43.4

12.10h

ll.60/o

107%

I 30.1

129.9

133.9

111.0

I 10.0

I t5.0

14.1%

15.3o/o

l4.l%

$

$

$

1.63

r.60

165

1.38

t.34

1.40

15/0A

16.4%

t5.t%

$

$

$

3.89

3.08

3.27

156

|.7
13.2

Secondarl School 4A

5A

6A

5.00A

3.7%

t.t%

37.0

37.1

38.2

33.9

34.6

35.0

8.5%

8.t%

8.3%

104.0

l0 L2

101.8

95.6

n.9

93.3

8.1%

8.2%

8.3%

$

$

$

1.29

1'24

1.24

$

$

$

Lr8

l.ll
1.14

8.0%

83%

8.3%

$

$

$

0.61

0.43

0.65

6.0

4.3

6.3

Larye Hotel 4A

5A

6A

3.5%

l.8o/o

81.7

83.3

85.4

75.9

77.7

79.9

7.t%

6.84/o

6.50/o

187 4

183.4

I85.1

t72.2

168. I

I 70.0

8.lo/o

8.40/o

8.2%

$

$

$

2.li $

2.09 $

209 $

1.99

1.90

l.9l

85%

9.0%

88%

$

$

$

1.77

r.55

1.49

96

8.3

8.1

Full-Sewice

Restaurant

4A
(A

6A

0.lo/o

0.30/o

0.lo/o

380.3

418.0

439 9

341.6

381 9

403.5

10.20A

8.60/o

8.3V0

717.t

74t.4

763.7

629.0

661.8

683.6

12.30/o

t01%

l0.svo

$

$

$

7.62 $

763 $

7.76 $

6.60

6.72

6.85

133Vo

11.90/o

l1.1Vo

$

$

$

5.59

3.90

4.18

5.5

4.3

4.6

0utpatient Healthcare 4A

5A

6A

20%

2.4%

1.00/o

llt.7
t12.9

|60

106.7

108.2

ilt3

45%

4.2%

4.0V0

314 6

310.6

316.4

296.s

2n.8

298.6

5.80/o

5.7%

56%

$

$

$

3.e0 $

1.82 $

388 $

3.66

3.58

3.64

6.2%

6.2%

6.lo/o

$ 3.10

2.70

2.71

$

$

129

ll.5

l l.5

lVarchouse 4A

5A

6A

250A

38%

L2o/o

l7.7

23.9

22.0

15.2

20.6

t 9.I

l4.U/o

13 8%

13.2%

374

43.9

44.2

32.4

38.2

383

13.504

13.jvo

13.4%

$

$

$

0.42

0.46

0.48

$

$

$

0.36

0.40

0.42

13.|t/o

126%

t3j%

$

$

$

1.03

0.60

0.75

18.4

10.4

I 1.6

l0-Story High-Rhe

{pailment

4A

5A

6A

21.9%

0.vh

0.0%

48.4

54.5

54.5

47.1

52.5

s2.6

28%

3.60/o

3.6%

96.0

99.8

998

93. I

96.3

962

3.0%

3.50/o

3.50/o

$

$

$

104 $

t.M $

r.04 $

l.0l

l.0l

l.0l

30%

35%

35%

$

$

$

0.41

0.38

0.42

13.5

10.5

I 1.6

l0-Story High-Rhe

{partn€nt

4A

{A

6A

23.5o/o

0.10/o

0.Io/o

48.4

54.4

55.1

53.2

53.3

2.4%

23%

106.4

1t2.2

I 13.0

103. I

t03.1

t08.7

3.lVo

8.t%

3.8%

$

$

$

l.2l $

124 $

1.25 $

l.l7
t.t7

1.20

3.40/o

6.0%

4.0%

$

$

$

0.47

0.43

0.40

ll.5

t0.l

8.1

lA Totah 4A 709V, 5t 4 492 4.20/o 120.6 114.5 5.1% $ l.4l $ 1.33 5.50/o $ 0.85 I 1.0

5A Totah 5A 209% 59.1 54.2 8.2% t47 5 132.8 10.0/o $ 1.76 S 1.57 10j0A $ r.8l 9.8

iA Totals 6A 8.2% 65.0 60.2 7A% 159 I 1443 9.30/o $ 1.88 $ 170 9.9% $ I96 10.5

{GGRIGATf, VALUES t00.0% 54.t sl.2 5.4% 129.4 120,7 6,1% $ 1.52 $ l.4 l 1.to/o $ l.l4 10.5

5



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 1 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 inCZAA. 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. 1 8/sf over the 10-year period.

Coretruction

Weight

l"/"1hototype

Site Energr [kBhr/ft2lyrl Source Eneqr [kBtry'ft2/yr] Eneqr Cost [$/l?l
Inoremental

First Cost

Simfle

Payback

90.1-2016 NYStretch % Savings 90.1-2016 NYsretch % Savings 90.1-2016 NYStretch % Savings $/ft2 yean

Large Oflice

Standalone Retail

Secon&ry School

tarye Hotel

Full-Serice Restaurrnt

Outpatient Healthcarr

Warehone

8.870

14.6%

9.8%

78%

05%

54%

15%

2t9%

23.7V0

lGStory HighRise

AlEfirne nt

20Story HighRise

Aparhncnt

60.5

46.2

37.4

83. I

414.9

I t3.0

21.5

48.4

48.5

58.5

40.9

34.3

77 .4

378.2

108.2

18.6

47 1

47.4

3.4%

l6%

8.3%

6.90/o

8.8%

4.3%

13.',10/o

28%

2.40h

119.5

I 30.7

102.7

185.6

741.0

313 2

41.8

96.0

106.4

172.4

lll.2

94.3

170.4

659.6

295.2

36.3

93. I

103.2

4.00/o

t4.v

8.2%

8.2%

tl.0%

5.7%

13.20/o

3.0%

3.lo/o

$ 2.26 $

t.62 $

1.26 $

2.l] $

7.65 $

3.86 $

0.45 $

1.04 $

r.2l $

2.16

1.36

L16

194

6.72

362

0.39

t.0l

Lt7

4.loh

158%

8.1%

87%

12.lo/o

6t%

12.V/o

3.0%

3.4V0

$

$

$

$

$

$

$

$

$ 0.31

3.39

0.55

1.64

4.29

2.85

0.77

0.43

0.41

$

$

$

$

$

$

$

$

3.27

t3.2s

5.36

884

4.60

12 0l

13.26

I1 45

13.50

Weighted Average 100.0% s4,1 s1.2 5.4% 129,4 t20.7 6,7% $ l.s2 $ l.4t 7.1% $ 1.14 10.50



Table 7. f 0-Year Present Values of Energy Gost Savings between ASHRAE 90.1-2016 and
NYStretch

PrctotylE Area

Construction

Cz Weight

Annual Energy Cost

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 each of the buildings in each of the climate zones examined, with

the exception of Standalone Retail n CZ4A, 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 $0.81isf over

the 30-year period.

over

7

l0 Year Life Cycle Energy Cost
Incremental
Fi6t Cost

Residual

Value

at l0 yeaN90.1-2016 NYstretch 90.1-2016 NYstretch Savings Total $/sf

Iarge Oflice 497,337 4L

5A

6A

'l.sYo

1.00/o

o3%

$ t,122,72t

$ l,t 15,954

$ I,119,808

t,0'16,703

t,067 ,460

1,070,785

to,392,669 $ 9,968,956 S 423.714

10,349,119 $ 9,903,163 $ 446,616

10,389,609 $ 9,937,763 $ 451,846

$ 141,187

s 234,656

$ 148,621

$ 37,036

$ 40,924

s 23,746

$319,563

$252,884

$326.971

$0.64

$0.51

$0.66

Retail 24630 4A 4.9Yn

7.1%

2.6%

5A

6A

$ 40,09s s

$ 39,525 $

$ 40,555 $

33,936

33,M2

34,425

3'7t,45'7 $

366,882 S

376,676 $

$

$

$

314,7'1'1 $ 56,6'79

307,296 $ 59,586

320,293 $ 56,383

95,821

75,748

80,645

s

s

$

$ 25,882

$ 18,591

$ 21,594

(s13.25(l)

$2,389

{sl.66s)

($0 5.ll

s0. r0

(s0 il
Secondary School ZlO,35j 4A 5.Oo/o

3.1Yo

t.I%

5A

6A

$ 270,675 $

$ 260,020 $

$ 260,845 $

249,t33

238,559

239,O11

2,511,847 $ 2,3fi,520 g 200,327

2,4t't;702 S 2,2t8.244 g 199.458

2,426,145 S 2,223,689 S 202,456

$ 128,629

$ 91,266

I 137,223

$ 54,590

$ 35,287

$ 55,849

s126,288

$143,479

$r 2r,082

$0.60

$0.68

$0.58

targe Hotel l2l,8l3 4A

5A

6A

3.5V.

2.sYo

LtYo

s 264,26'7 S

s 2s4,323 $

$ 255,157 $

24t,853

231,5@

232,605

2,47'1,2'76 $ 2,268,602 S 208,6'13

2,390,220 $ 2,178,138 $ 212,083

2,400,350 $ 2,190,at3 s 209,53'7

$ 215,819

$ r89,061

s 182,079

$ 58,0s7

s 46,283

5 4s,577

s50,9r2

$69,305

$73,035

s0.42

s0.57

$0.60

5,488 0.t%

o.3vo

0.lo/o

Full-Sewice
Restaunnt

4A

5A

6A

$ 41,81 l $

$ 4r,857 $

s 42,607 $

36,233

36,882

37,601

s 397,393 $

$ 400,005 $

s 408,012 $

34s,O75 $ 523ta

353,253 $ 46,75 I

360.96s $ 47.046

s 30,670

2t 347

22,967

$

$

s 9,805

s 7,'121

$ 8,675

$3 1,453

$33,085

932,7s4

s5.73

$6.03

$5.97

40,843 4A

5A

6A

2.O%

2A%

l.OYo

Outpatient
Healthcare

$ r59,r58 $

s rs5,998 S

$ 158,498 $

1 49,35 I

146,402

I 48,849

g t,476,791 $ 1,386,620 $ 90,171

s r,448,966 $ 1,360,775 $ 88,19r

$ 1,4'12,744 $ 1,384,110 $ 88,634

$ 126,695

$ I 10,4,14

$ I 10,741

$ 30,589

$ 24,1s8

$ 25,228

(s5,9:1)

$1,905

$3, l2 I

(s0. r 5

s0.05

s0.08

5t 914 4AWarehouse

5A

6A

25%

3.\yo

t.2%

s 21,760 s

$ 23,926 $

$ 2s,092 S

I 8,870

20,919

21,707

205,049 $

227,895 $

23'1,340 g

s

$

$

t77,'t4t

199,O92

205,358

2't,308

28,803

3t,982

$ 53,254

3\,272

39,1 I 8

$

$

t4,315

10,203

14,592

(sl 1.63 l )

s7,734

$7,455

($0.12

$0. l5

$0. l4

84,t40l0-Story High-
Rise Apartment

4A

5A

6A

21.*/o

o.u/o

0.ooA

$ 87,838 $

$ 87,886 $

$ 87,795 $

85,168

84,824

84,762

83 1,58 1 $

837,400 $

836,627 $

s

$

$

806,423

808,170

807,645

25,157

29,230

28,982

36,040

?? nos

15 110

g t2,192

$ 11,372

$ 13,443

$1,310

$8,507

$7,094

$0.02

$0. l0

$0.08

168,2792GStory High-
Rise Apsrtment

4A

5A

6A

23.sYo

0.lvo

0.t%

$ 203,645 $

$ 209,293 $

s 210,1 12 s

196,793

?o) ?rq

20t,189

s 1.914.173 s 1.850.628

$ 1,975,537 $ 1,910,836

$ 1,984,121 $ 1,906,196

63.545

64,70t

't7926

s

s

s

78,578

7t,908

6'1,t93

22,905

2t,836

20,681

$7,872

$14,629

s3 1,414

s0.05

$0.09

$0. l9

4A Totals 44 1O.9% $ 253,616 $ 242,2ts $ 2,365,240 $ 2,259,659 $ 105,581 $ 83,955 s 25,162 $46,788 $0.1 r

5A Totals 5A 2O.9/o s t67,t42 $ 154,337 $ 1,5s6,783 $ 1,438,147 $ 118,636 $ 1,558,123 $ 24,902 $781,499 $0.37

6A Totals 64 8.2% $ 170,9t2 $ 157,469 $ 1,595,414 $ 1,470,838 $ 124,5',76 s t,252,578 s 30,782 $617.704 $0.30

AGCREGATE VALUES loo.o"t, $ 228,761 216,899 s 2,133,146 $ 2,023180 $ 109,867 $ 88J26 $ 2s,s68 $47,109 $0.18



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

Construction
Weights

Prctotype cz Incremental
Fint Cost

Replacement
Costs

Maintenance
Costs

R€sidual
Value

Energy Cost
Savings

30 Year Nct Prcsent Value ol
Savines

Total $/sf

Large Office

4A

5A

6A

7SYo

1.0%

0.3v"

$141,187

$234,656

$148,621

$72,568

s90,142

$35,951

$0

$0

s0

(s5356i

($6.r l8

($3.9951

$1,044,t38

$1,100,573

$1,113,,97

$824927

$769557

s924,879

$1.66

s1.55

$1.86

Standalone Retail

4A

5A

6A

4.v/"

7.1o/o

2,6Vo

$95,821

$?5J88

$80,645

$4q532

$36,331

s38557

$o

$o

$0

(s458)

($l:e8)

(S420)

5t39,674

s146,839

$138,944

($6,1 38)

$3An
$t9222

(s0.25'

s1.36

$0.78

Secondary School

4A

5A

6A

5.V/o

3.7v.

1.1o/o

s128,629

$91266

$r37223

9s4,294

$31,305

wJ3s

$0

$0

90

$691 I

$1,169

%,162

$493,589

$491,4s I

$491y'51

$317577

$370,049

$315,6s6

$l.51

$1.76

$r.50

Large Hotel

44,

5A

6A

3.5Vo

2.50/o

t.8%

$21 s,819

$189,061

$182,079

$13s,226

$107J01

$t07,446

$0

$0

$0

$2,880

g2Aes

$2A07

$5 14,145

s522,556

s516287

$16s,980

s228,690

$229,t69

$1.36

$1.88

$r.88

Full Seroice Restrurant

4L

5A

6A

0.1%

0.3%

0.1%

$30,670

$21,387

922967

$31248

$24,s54

924,552

$0

$0

s0

$3,649

$2,87 r

92J03

$128,82

$l 15,174

$1 1s,901

$70,624

$72,10s

$71,0&1

$12.87

$13. l4

$12.95

Outpatient Healthcare

4A

5A

6A

2.00

2.4%

1.0v"

$126,695

sl10,444

sl r0J4l

M2,98

s49,572

s5 1,869

$0

$0

s0

$519

M52

$395

s222209

s217,331

$218324

s33,035

957J6/o

$56209

$0.81

$1.41

$1.38

Warehouse

4A

5A

6A

2.5%

3.V/.

1.2Yo

$s32s4

s3t272

$39,118

($2.443)

(s781 
J

(s1274)

$0

$0

$0

$28

$22

$21

$67271

$70,939

$Y8J83

$16,487

M0,470

$40,%0

s0.32

$0.78

$0.79

10 Story Highrise Apartment

4A

5A

6A

2t.v/,

0.tr/o

0.0v"

$36,040

$32,095

$35,330

$l r,036

$9,033

$8,1 l6

$0

s0

$0

$l,0l s

$937

$55 I

$61,974

$71,995

$71,382

$15,9r4

$31,805

$28,488

$0 19

$0.38

$0.34

20 Story Highrise Apartment

4L

5A

6A

23.5Yo

0.lYo

0.lYo

$78,578

$71,908

$67,193

MOJ82

$36,963

s352s0

$0

$0

$0

$,n2
$5,132

$4213

s1s6,575

$159,420

$191,984

$41,s87

s55,681

$93,754

$0.25

$0.33

$0.56

4A Totals 4A 70.V/o s83,955 s40,133 $0 sl,671 $260,157 $137,74 I $0.52

5A Totals 5A 20.q/o $91J65 $41,1 12 $0 ($107) s292,323 $156339 $1.57

6A Totals 6A 8.2% $109.714 $50,027 s0 $1,21l $3os'970 $147 A4t $1.38

AGGREGATEVALUES $88,326 $41,149 $0 sL,262 $270,636 $t42,42t $0.81

I



AppendixA.

Differences between 2020 NYStretch En ergy
Code 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 respect to ASHRAE 90.1-2016:

o EEM5
o EEM6
r EEMS
r 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:

a

a

EEM 9

EEM 15
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EEM 1 Enhanced lnsulation for Roofs and Walls

This measure amends Table C402.1.4 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 roofin the NYStretch model was revised to reflect updated draft requirements

A_2

3

OPAQUE THERMAL ENVELOP E
(U-factor)

NYStretch ASHRAE90.1 -2016

Large office, Stand-alone retail

CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: rnass (non-res)

0.030

0.099

0.032

0.104

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: nass (non-res)

0.030

0.086

0.032

0.090

CLIMATE ZONE 6

Roofs: insulation entirely above deck

Walls, above grade: nass (non-res)

0.029

0.076

0.032

0.080

Full-Service Rertaurant3

CLIMATE ZONE 4

Roofs: attic and other

Walls, above grade: 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

0.047

0.021

0.049

Se condaru School. Outoatient Heafthcare
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 franed (non-res)

0.030

0.052

0.032

0.055

CLIMATE ZONE 6

Roofs: insulation entirely abovedeck

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

0.029

0.047

0.032

0.049



OPAQUE THERMAL ENVELOP E
(U-factor)

NYStretch ASHRAE 90.1 .2016

Large lbtel
CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: nnss (residential)

0.030

0.086

0.032

0.090

CLIMATE ZONE 5

Roofs: insulation entirely above deck

Walls, above grade: nnss (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

Warehouse4

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

0.050

CLIMATE ZONE 6

Roofs: netal building

Walls, above grade: netal building

0.028

0.048

0.031

0.050

l0-Story Apartm ent, 20-Story Apartme nt

CLIMATE ZONE 4

Roofs: insulation entirely above deck

Walls, above grade: steel f ranred (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 the 2020 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 fixed, operable, and non-metal

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

Mdaris 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 ASHRAE90.1-2016

Large Office, Stand.alone Retail, Secondary School, Large tlotel, FulhService Restaurant, Outpatient
lbalthcare, Warehouse,l0-Story l0gh-Rse Apartment, and 20-Story Hlgh-t[se Apartment

CLIMATEZONE 4

Fixed fenestration (netal)

Operable fenestration (netal)

Non-netal

SHGC

Skylight U

Skylight SFIGC

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)

Mn-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

CLIMATE ZONE 6

Fixed fenestration (netal)

Operable fenestration (netal)

Mn-netal

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 lcftnfsfl NYStretch 90.1-2016

Outpatie nt lle althcare 0.40 1.00

Warehouse 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 necessari$ 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 CZ5Aand 6,{ the size of the Outpatient l-{ealthcare allows for a cost of

S3,200, and $8,500 for climate CZ4Adueto complexity relatedtesting in locations like New York City.

The Warehouse was considered more complex due to the volume and height of atypical 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 5,{ and 6,4"

EEM 4 Reduced LPD for lnterior Lighting

This measure amends Tables C405.3.2(l)and C405.3.2(2)withreduced fuhting power densities

(LPD). The ASHRAE compliance path is required to comply with this revision per section C401.2.1.c

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

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

on Option 2-reduced lighting 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 first 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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INTERI OR LIGHTI NG POI'VER DENS ITY
{wrft1

NYStretch
NYStretch less

10o/o
90.1-2016

Large Office

Office (building area nethod) 0.69 0.62 0.79

Stand-Alone Retail

BOH (area w eighted average)

Sales Area

Lobby 5

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

0.50

1.06

0.90

0.32

0.45

0.95

0.81

0.29

1.22

1.00

Secondary School

Classroom

Corridor

Lobby5

lVlechanical5

Restroom

Office

Gynnasiuny'exercise areas

Kitchen/Food freparation Area

C.afeteria/Dning

Library/reading area ( Building Area lvlethod)

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 llrtel
Office (Building Area lt4ethod)

Retail (Building Area lt/lethod)

tVlechanical roonss

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

l0-story Apartrnent

Off ice - encloseds

Corridor

Stairwell

tVlechanical 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's NYStretch model were revised to reflect current NYStretch code requirements.
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I NTERI OR LI GHTI NG POTII/ER DENS ITY

wft2) NYStretch
NYStretch less

10%
90.1-2016

20-story Apartment

Off ice - 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 allow ance [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 l-lealthcare

Conf erence/lVleeting/Mu ltip urpose

Corridor

Dning Area - cafeteria/fastfood

l-lealthcare Facility - nurse station

l-lealthcare Facility - patient room

Healthcare Facility - physical therapy

Fleahhcare Facility - recovery room

Flealthcare Facility - exany'treatnent

l-{eahhcare Facility - ineging room

Fleafthcare Facility - operating room

Lobby - all otherT

Lounge/breakroom - healthcareT

O'ff ice - enclosed >250 sf 7

RestroomT

Storage roor4 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

o.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-service Restaurant

Dning Area - fanily dining

Kitchen/Food Preparation Area

0.54

0.92

0.49

0.83

0.71

1.06

Warehouse

Office (Building Area lMethod)

Warehouse - storage- nedium to bulky

Warehouse - storage - srcll hand carried itens

0.69

0.27

0.65

0.62

0.24

0.59

0.79

0.35

0.69

6 LPDs 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-l limits the fan energy used by heating,

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

systems use no morethan 0.0010 bhp/cfm and constantair volume (CAU 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

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

Mdaris 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 horsepower, forthe affected

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

required a 13.4Yo increase in capacity.

Fan PowerAllorance NYStretch 90.1-2016

Large Office, Standalone Retail, Secondary School, Large Hotel, and Outpatient lbalthcare

GV (bhp/cfm) 0.00088 0.00094

VAV (bhp/cfm) 0.00100 0.00130

EEM 10 High-efficiency Commercial 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 ENERGYSTAR@ 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.enerrystar.gov/sites/.../commercial_kitchen_equipment_calculator.xlsx

A-8
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EEM 11 Thermal Bridging Reduction

EEMI 1 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 thatis 42 in. 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 12in atwall + 42in of parcpet height +

l2in wide parapet + 42in 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,

10-story high-rise apartment, and 20-story high-rise apartment.

EEM 12 Exterior Lighting PowerReduction

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 of NYStretch, it is assumed there are no parking

lots for prototypes in climate zone 4A. PNNL also excluded exterior lighting for 1O-story and 20-story

apartment prototypes as the majority of these buildings are in climate zone 4,A. 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 ana$sis 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.

*Parkinglot lightingis only included in climate zones 5Aand 64.

Parking lot lighting is only included in climate zones 5.A and 6,4

Fagadewsfl Doors Wfifl Parking ld[W/sfl.

Lighting
Tone

1

2

3

4

NYStretch 90.1-20{6

0.000

0.075

0.113

0.150

0.000

0.100

0.1 50

0.200

NYStretch 2016

12.6

12.6

20.0

20.o

14.0

14.0

21.0

21.O

NYStretch 2016

0.03

0.04

0.05

0.05

0.03

0.04

0.06

0.08

Lighliry
Tlne Prototype

FaCadeWsfl Doors [Wlfl Parking ldWrsfl.

NYStretdr 90.1-
2016

NYStretdr 2016 NYStretc*r 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

Fu ll-se rvice Restaurant

Outpatie nt l-le althcare

Warehouse

10 Story Mid-Rise Apt.

20 Story Hiqh-Rise Apt.

0.150

0.094

0.094

0132
0.113

0.094

0,094

0.200

0.125

0.125

0.175

0.1 50

0j25
o.125

nla

nla

20.0

16.3

16.3

20.0

17.5

16.3

16.3

21.0

17.5

17.5

21.0

18.7

17.5

17.5

nla

nla

0.050

0.045

0.045

0.050

0.050

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 a5%opower reduction for the elevator motors.

Costing for this measure was based on data from previous projects

Prototype Bullding
NYStrctch
lUU, totalf

90.,l.2016

[W, totatl

LARGE OFFICE -(r2) 30hp motors 232,222 244,444

l0-STORY APARTMENT - (1) 30hp motor 19,352 20,371

20-STORY APARIMB.IT -(2) 30hp motors 19,352 20,371

A-1 1



Appendix B

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

Gode and ASHRAE 90.1 -2016

by Glimate Zone and Building Type
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TABLE B l: Differences in Energy Pe rformance, and Annual Ene rgy Cost between ASHRAE 90.1-2016 and2020 NYStretch by Ctimate Tnne and Building Type (Part A)

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.L - 20L6

Weighting
Factors

Large Office 497,337 square lbet

7.5%

t.0%

0.3%

Standalone Retail 24,630 square lbet

4.9%

7 10/,

2.6%

Secondary School 210,357 square fbet

5.0%

3.7%

1.1%

F-nerqv flsaqe Total (kBtu) Energy Cost EUI (kBtu/sf)

Site Source

ECI ($Af)

Uectricitv Gaskwh therms Site Source Uectricity Gas Total Total

60.01

57.98

179.32

172.24

2.1%

2.103

0.061 $

0.062 $

2.26

2.16

2.03 7.08 0.093 irj iirJj I $ 0.09

63 39

61.23

r80 60

173.12

2.t53

2.055

0.0m $

0091 $

2.24

215

2.16 747 0.098 ir ilrrl ) $ 0.10

&.38

62.13

181 71

t74.Il

2.t55

2 056

0.097 $
0.097 $

2.25

2.t5

2.25 7.60 0.099 rr rirtli $ 0.10

44.46

39 09

130 06

lll00
1.574

1.321

00s4 $

0.0s7 $

163

1.38

5.37 19 06 0.253 lil|!-;) $ 0.25

46.54

4l 15

129.91

I 10.02

1.53t

1 262

0.074 $

0080 $

1.60

1.34

5.39 19.90 0.269 {iiii|ii $ 0.26

4E.63

43 4t

133.E5

11496

1.564

I 310

0.083 $

0.087 $

L65

14
5.22 18 89 0.253 1r)iiir'll $ 0.25

37.03

33.89

103.9

95.59

1.230

I 133

0057 $

0.051 $

1.29

t. 18

3 13 8.39 0.096 0.006 $ 0.10

37.69

34.62

101.23

92.90

l.165

1.068

0.0n g

0066 $

1.24

r.l3

3.07 8.33 0.096 0006 $ 0l0
38. l5

34.99

l9t.TI
93.29

1.166

1 068

0.074 $

0.068 $

t.24

1.14

3.16 848 0 098 0.006 s 0. l0

4A

4A

ASHRAE90.1-20r6

NYStretch

7,&4,873

7,090,01 I

4s,821

46.4s8

29,U7,478

28,836,870

89,183,930

85,662,437

\0n,219
1"045,777

30,503

1n 9)7

1,122,721

1,076,703

Sav ings 314,861 ri,r,rr 1,010,608 3,521/92 46,442 r .ll.i I 46,01 8

5A

5A

ASHRAE90.l-2016

NYStretch

7,26t,025

6"929.778

57.527

68.076

31.527,310

30.452,00s

89,817,293

86,099.862

1,071,001

1,022,142

44,953

45.3 I 8

t,lt5,9s4

t.067.460

5A Savings 331,247 ij l,)) 1.075,306 3,717.431 48,859 I iirl>l 48.493

6A

6A

ASHRAE90 I-2016

NYStretch

726s,sU

6"932,525

n306
72,462

32,020,810

30,900,009

90,369,650

86.590,416

1,071,674

1,022,547

48,134

48.238

l, I 19,808

1.070.785

6A Savings 333,059 r i j(,1 1,120.801 3.779.234 49.126 .ir aq o))

4A

4A

ASHRAE90.r-2016

NYStretch

262,889

220.589

1,981

2.102

1,095,100

962.803

3,203,339

2,733,881

38,776

32,537

1,319

1.399

40,095

33.936

4A Savings 42.300 ii:lri 132,297 469,458 6,239 13ll: 6,159

5A

5A

ASHRAE 90.I.2OI6

NYStretch

255,586

210.720

2,742 I,1,t6,310

I,0 13,55 I

3,'99,42

2,709,799

37,699

31,081

r,82t

1,961

39,s25

33,0422,946

5A Savings 44,867 i:, r: ) 132,759 490,023 6,6r8 i i .::; 6,483

6A

6A

ASHRAE90.I.2O16

NYStretch

26t,103

2 I 8,834

3,068

t rri
t,t9'1,708

1,069,t37

3,296,796

2,83t,477

38,513

32,278

2,043

2.147

40,555

34.45

6L Savrrgs I))64 ,tii, 128.571 465,3t9 6 ?',15 6.13 1

4A

4A

ASHRAE90.l-2016

NYStretch

1,753,599

1,616,146

18,055

l6,l5l
7,788,751

7,129^347

21,874,479

20, I 08,691

258,656

238,381

t2,019

I 0,751

270"67s

249,t33

4A Savings t37.453 1.904 659"404 1,765,788 20,274 1.268 21,542

5A

5A

ASHME90.1-2016

NYStretch

t,6fi,790 22,612 7,927.850 21,294,010 2M,967 15,053 260,020

1523268 20.845 7-281.909 19.541.774 224.682 I 3.877 238.559

5A Savrngs 137.522 1.167 645.941 1.752.236 20.285 1.176 2t.461

6]q.

6A

ASHRAE 90.1-2016

NYStretch

1,6tr'2,210

I 5?1 115

23,538

21,645

8,025,261

7,361,422

2t,407,tM

19,623,981

245,t76

224,662

15,669

14,409

260,845

239,071

6A Savrngs 139,075 1,893 663,839 1,783,t24 20,514 1,260 21,774
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TABLE Bl: Differences in Energy Performance, and Annual Energy Cost between ASHRdE 90.1-2016 and2020 NYStretch by Climate Tnne and Building Tpe (Part B)

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90,L -201'6

Enerev flsase Total (kBtu) Frrersv Cost EII(kBtu/sf) FCr($h0

Gas

Weighting

kwh therms Site Source Gas Total Site Source Total Factors

Hotel f'eet

4A

4A

ASHME90.t-2016

NYStretch

1,587,057 45,330 9,947,W2

9.239.607

22,832,229

20,980,929

234,@t

2t3,l7l

30,t76 2U,267 81.67

75 85

t87.M

172.24

L9n
I 750

0248 $

0235 $

217

1.99
1 241

4A Savrngs 141,828 I n0 t,494 22,414 5.82 15.20 0.172 0012 $ 0. l8 3.5%

6A

6A

ASHME90 t-2016

NYStretch

t,489"832 53,188

51,399

10,402,n2

9,729,110

22,547.031 219,750 35,47 255,157 85.39

79.87

185. l0

170.01

r.8M

1 629

0.291 $

0281 $

2.@

l.9l6

6A 789 2t.361 r,191 5.52 15.09 0 175 0.0r0 $ 0. l9 1.8%

Full Service Restaurant 488 i'eet

4A ASHRAE90.l-2016

NYStretch

223,76 B2q 2,087,321

1,874,650

3,%5,635 32,997 8,814 41,81 l 380.33

34 1.58

717.|

628.99

6.012

5 116

1.606 $

r.486 $

7.62

6604A I 156

4A Savings 989 21 4.920 658 5.578 38.15 88. l2 0 896 0120 $ 1.02 0t%

03%

6,4

64'

ASHRAE90.l-2016

NYStretch

2t2,659

I 83,195

16,885

15,893

2,414,W

2,2t4,359

4,191,2136 31,367 n240 42,ffi1

37,601

439.86

q3.48

763 70

683 60

5715

4.924

2.048 $
1.928 $

776

68527

6A 992 439.589 4,3M 660 36.38 80 l0 0.792 0.120 $ 0.91 0.1%

Healthcare uare feet

2.0%

25%

1.0%

1.812

1.635

0.n6 $

0.265 $

2.09

1.90

83.35

77.67

r 83.38

168 06

s.67 15.32 0.t77 0.011 $ 019

418.05

381.91

741 39

661.80

5.725

4.938

1.901 $

1.782 $

763

6.72

36.14 79.58 0.787 0119 $ 0.91

I I 1.70

106.72

314.65

296.46

3.n7

3.483

0.170 $
0174 $

3.m

366

498 18 19 0.245 r| tr0".ir $ 0.24

1t2.93

108 15

310.57

292.83

3.676

3.386

0.193 $

0199 $

t.a
358

4.77 t7.74 0.240 ((r (ririi $ 023

116.02

lL1.32

3 16.35

298.58

3.674

3.432

0.207 $

0213 $

3.88

364

4.70 17.77 0.242 1lr 1){r(,) $ 0.24

5A

5A

ASHRAE90.I-20I6

NYStretch

1,496,437

1,3s0,487

50,472

48,539

10,153,016

9,46t,786

n337,9@

20.472,318

220,n5

t99,t97

33,599

32,3t2

254,323

231j09

5A Savurgs 145,950 1,932 691.231 I R65 5gl 21.578 1.286 22814

5A

5A

ASHME90.l-2016

N'YStretch

213,031

183,745

ls,675

t4,69t

2,294,327

2,096,005

4068,852

3,632,083

3t/n 10,435 41,857

9"780 36,88227.102

5A Savings 29,286 9V 198,322 436,769 4320 655 4,975

4A

44,

ASHRAEm.I-2016

NYStretch

r,03206s

964.334

10,408

10.684

4,562,2M

4.358.667

t2,851,2W

12,108.201

152,230

t42,239

6,n9

7,ll2
159,158

149,351

4A Savurgs 67.731 i:ra'] 203,537 743,009 9,990 r iS-l j 9.807

5A

5A

ASHME90.l-2016

NYStretch

I,WM7
937,570

I 1,86s

12,183

4,612,345

4,417.320

t2,6U,63

11"960.217

148,100

138,292

7,898

8.1 10

155,998

t46.42

5A Savings 66,497 , | ,i 195,025 724,447 9,808 {ll:r 9,596

6A

6A

ASHRAE90.l-2016

NYStretch

t,017,373

950,276

12,672

13,044

4,738,507

4,546,734

r2,n0,854

12,195,118

150,063

14f.166

8,436 158,498

148.8498.683
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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 -2OL6

Weighting
Factors

Warehouse 51,914 square feet

2.5%

38%

1.2%

l0 Storv Highrise Ant 84,140 square fbet

21.9%

0.0%

00%

20 Storv Hiehrise ADt 168.279 square feet

23.5%

0.1%

0.1%

fnersv [.base Total (kBtu) Erergv Cost EtlI(kBtu/sl)

Site Source

ECI($/sf)

Eectricitv GaskWh therms Site Source trIectricitv Gas Total Total

17 72

15.23

37 43

32.38

0.356

0 310

0.063 $

0054 $

0.42

036

2.48 5.05 0.046 0.009 $ 0.06

?3.89

20.60

43.94

38.23

0.357

0.314

0.lM $

0.089 $

0.46

0.40

3.29 5.70 0.043 0.0rs $ 006

22.M

19. l3

44.18

38.26

0.398

0.344

0.085 $
0.074 $

0.48

0.42

2.91 5.92 0.054 0.011 s 007

48.4s

47.10

9s.96

93.12

0.853

0.826

0.191 $

0186 $

1.04

l.0l

t.34 2.U 0027 0005 $ 0.03

54.47

52.51

99.79

96.27

0 806

0.778

0238 $

0230 $

1.04

l.0l

1.96 3.52 0 028 0.009 $ 0 04

54.53

52 55

99.75

96.25

0.804

0.777

0.239 $
0.230 $

1.04

101

1.97 350 0027 0009 $ 004

48.45

47.30

106 38

r03 r0

1.049

I 0l0

0.161 $
0 rs9 $

1.2t

|.17

1.l5 3.28 0039 0002 s 004

54.42

53.19

112.24

108.87

L$a
l.003

0.202 $
0200 $

1.U

120

1.23 JJI 0039 0.002 s 0.04

55 12

53.31

I 12.98

r08 75

1.042

0 998

0.206 $
0201 $

t25
1.20

181 4.24 0 044 0 005 $ 0.05

4A

44.

ASHME90.l-2016

NYStretch

125,3t7

109,02s

4.821

4,189

919,63

790,848

1,943,329

1,681,000

18,484

16.081

3,276

2.788

21,7ffi

I 8,870

4A Savings 16.292 732 128.814 262.330 2.403 487 2.890

5A

5A

ASHME90.l-2016

NYStretch

125,589

r 10,586

8,1 l5

6,921

1,240,006

1.069.439

2,280"859

1,984,898

t8,524

16,3 I I

5,442

4.607

B,n6
20.919

5A Savings 15.003 t.t% 170.567 295.961 2.2t3 795 3.008

6A

6A

ASHME90.t-2016

NYStretch

140,039

120,967

6,@

5,805

1,t44,259

993,282

2,293,@

1,986,376

20,656

17,843

4,437

3,86s

25,$2

21,707

6A Savrngs t9.072 859 t50.977 307,288 2.813 572 3.385

4A

4A

ASHRAE90.t-2016

NYStretch

4%,453

471.098

24,164

?1 5{7
4076,188

3963.044

8,073,ffi

7.835.M1

71,79

69.487

16,086

15.682

87,838

85.168

4A Savings I 5.156 608 l13.tM 238.599 1 14< 404 2.669

5A

5A

ASHRAE90,I.2OI6

NYStretch

459,795

444.061

30,t43

29.030

4,583,161

4.41 8. I 50

8,395,873

8. r 00.014

67,820

65.499

20,w
19.325

87,886

84.824

5A Savngs 15.713 r.r 13 165.01 l 295.860 2.321 741 3.062

6A

6A

ASHME90.t-2016

I.IYStretch

458,814

443.359

30,223

?q 0q1

45W,788

4.421.886

8,393,046

8.098.427

67,675

65,395

20,t19

19.366

87,795

w.762

6A Savings 15.456 1.132 t6s.902 294.620 2.280 753 3.033

4A

4A

ASHRAT90.I-2016

NYStretch

I,ln,ffi4
1,152,q9

40,6W

40,277

8,153,1 I I

7,959.762

t7,m$24
17,349,994

176,558

169,980

n,08'1

26.813

203,&5

196,793

4A Savrrgs M.594 412 193,349 55r,331 6,578 274 6,852

5A

5A

ASHRAE 90.l-2016

NYStretch

1,188,626

1,143"904

51,a29

50,478

q 158,s37

8,950,788

18,888,461

18,32t,053

t7s3n
t68,726

33,970

JJ,OUJ

2W,293

tn) lrq

5A Savings 44,722 552 207 749 s67,N8 6,597 367 6964

6A

6A

ASHME90.1-2016

NYStretch

t, I 88,990

1,138,529

52,t79

50,857

9,274,748

8,970,389

19,012,980

18,299,523

175,376

t67,933

34,736

33,856

21,0,112

201,789

6A Savings 50,46 r 1,322 304,3s9 713,458 7,443 880 8323
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Weighting
Factors

7.5%

1.0%

0.3o/o

4 9o/o

7.1%

2.6%

5.0o/o

3.70/i

t1%

35%

2.5%

1.80h

0 lv,

03%

0.t%

Pavback Period

(Years)

3.1

4.8

30

15.6

11.7

13.2

6.0

4.3

6.3

9.6

83

81

5.5

4.3

4.6

Climate

Zone

ASHRAE

Standard

Energy Usage Annual NYS BrergyCost Annual Savings lncremental First Cost

kwh th€rms Eectricity Gas Total Total ($/sl) Total ($/sl)

Large Office 497.337 square feet

4A

4A

90.1-2016

NYStretch

7 jo4,873

7,090,01 I

45,n1 $

46,4s8 $

L0n,2t9 $

1,M5,777 $

30,503 $
30,927 $

1,122,721

1,076,703 $ 46,018 $ 0.093 $ l4l,l87 $ 0.284

5A

5A

90.r-20t6

NYStretch

7,251,U5

6,929,778

67,527 $

68,076 S

1,071,001 $

1.022.142 $

44953 s

45,318 $

l,l 15,954

1.M7,460 $ 48,493 $ 0.098 $ 234,656 $ 0.472

6A

6A

90. l-2016

NYStretch

7,265,5U

A Oll <t{
n306 $

72,462 $

Lm1,674 $

1,u2,54'7 $

48,134 $
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

90.1i076

NYStretch

262,8W

220,589

1,98r $

$

38,n6 $

32,537 $

1,319 $
1.399 $

,10,095

33,9362,t02 $ 6,159 $ 0250 $ 95,821 $ 3.890

5A

5A

n.l-2016
NYStretch

255,5K

210.720

2,74

2,946

$

$

37,699 g

3r,081 $

1,826 $
1,961 $

39,525

33,04 $ 6,483 S 0.263 $ 7s,788 $ 3.077

6A

6A

90.1-2016

I.IYStretch

26t,10t

218.834

3,068

1 ?)S

$

$

38,s13 $

32,278 S

2,043 g

2.147 $

40,555

3442s $ 6,131 S 0.249 $ 80,645 g 3.274

Secondarv School 210.357 souare tbet

4A

4A

90. l-2016

I.IYStretch

1,753j9

1,616,146

18,055 $

16,151 $

258,656 $

238,381 $

12,019 $

10,751 $

270,675

249,133 $ 21,542 $ 0.102 $ 128,629 $ 0.61 I

5A

5A

90.1-2016

NYStretch

1,660,790

1,s23,268

n,6D $

20,845 $

244,%7 $

224,682 I
15,053 $

13,877 $

zffi9m
238,559 $ 21,461 $ 0.102 s 91,266 $ 0.434

6A

6A

90. l-2015

NYStretch

r.662,210

1,523,135

23,538 $

21"64s $

245,176 $

224,662 $

15,669 $

14,2109 $

260,845

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

[,arge Hotel 121,813 square feet

4A

4A

n.ta0rc
NYStretch

1,5E7,057

1,445,229

45,330 $

43,085 $

234,091 $

2l3,l7l $

3q176 $

28,681 $

2il,267

241,853 5 22,414 $ 0.184 $ 2ls,8l9 g 1.772

5A

5A

q).1-2016

NYStretch

1,496,437

1.350.487

s0,4n $

48,539 $

220,725 g

199.197 $

33,s99 $

$

254,323

t1t 509?l ?l? $ 22,814 $ 0187 $ 189.061 S 1.552

6A

6A

90.1-mrc

NY,Stretch

1.48.9,832

1,345,009

53,188 $

51.399 $

2t9,7s0 g

198,389 $

35,407 $

34,216 $

25s,157

232,605 $ 22,552 $ 0.185 $ 182,079 $ 1495

Full Service Restaurant 5.488 square feet

4A

4A

n.t20t6
NYStretch

2n,7M

190,350

t3240 S

12,252 $

32,W $

28,077 $

8,814 $

8,156 S

41,8t I

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

5A

5A

90. l-2016

NYStretch

213,031

183,745

15,675 $

t4,69r $

31,4n $

27,1U $

10,435 $

9,780 $

41,857

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

6A

6A

90. l-2016

NYStretch

212,659

183,195

16,885 $

15,893 $

31,367 $

27,021 $

11,240 $

10,580 $

42,ffi1

37"601 $ 5,006 $ 0.912 S 22,96'1 $ 4185

TABLE 82: Payback Period of Incremental First Cost between ASHRAE 90.1-2016 and 2020 NYStretch by CZ and Building Type (Part A)
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Weighting

Factors

2.4%

t.0%

2.5%

3.8o/o

t.2%

2t.9%

00%

0.0%

23.5%

0.1%

0t%

70.9/.

20.Y/o

8.2%

lW.V/"

Payback Period

(Years)

129

ll s

ll5

184

10.4

I r.6

13.5

105

ll6

I t.5

10.3

8t

tl.M
9.16

10.t18

10.50

Climate

Tnne

ASHRAf,

Standard

Fnergy I sage

kwh therms

Annual NYS &rergy Cost

Dectrici{v Gas Total

Annual Savings lncremental First Cost

Total ($h0 Total ($hf)

Outptient Healthcare 40,843 square feet

44

4A

m,l-2016

Mstretch

r,03a065

964,334

t0,408 $

10,684 $

152,230 $

t42,239 s

6,n9 $

7,112 $

159,158

t49,3st $ 9,807 $ 0.240 $ 126,695 $ 3102

5A

{i

90. r-2016

Mstretch

I,OM,M1

937,570

1r,865 $

12,183 $

148,1m $

t38,292 $

7,898 $

8,il0 $

r55,998

146,N2 $ 9,596 $ 0235 $ 110,444 S 2.704

6A

6A

m.l-2016

NYStretch

t,0t7,373

950,276

12,672 $

13,044 $

150,063 $

140,166 $

8,436

8.683

$

$

158,498

148,849 $ 9,649$ 0236 $ 110,741$ 2.71l

Warehouse 51,914 square feet

4A

4A

90. l-2016

NYStretch

125,317

109,025

4,n1 $

4,189 $

18,484 $

$

3,n6

2,788

$

$

21,7ffi

18,870 $ 2,890 $ 0.056 $ 53,254 $ 102616,081

5A

5A

%.1'2U6

N-YStretch

125,589

l 10,586

8,t l5 $

6"921 $

18,524 $

16,31I $

5,402

4.607

$

$

23,926

20.919 $ 3.008$ 0058 $ 3t.272 $ 0602

64

6A

90 1-2016

MStretch

140,039

120,967

6,ffi
5,805

$

$

20,656 $

17,843 $

4,437

i R65

$

$

25,W2

21,707 $ 3,38s $ 0065 $ 39,il8 $ 0754

l0 Storv Highrise Apt. 84,140 square fbet

4A

4A

90. l-2016

NYStretch

486,453

47t.098

24,t& $

23"557 $

'n,752 $

69,487 $

16,086 $

15.682 $

87,838

85.168 $ 2.6695 0.032 $ 36,040$ 0.428

5A

5A

90. l-2016

NYStretch

459,795

444,06t

30,143 $

29,030 $

67,820 $

65,499 $

20,066 $

19.325 $

87,886

u,824 $ 3,062$ 0.036 $ 32,095$ 0381

6A

6A

90.1-20r6

NYStretch

458,814

443,359

30,223 $

29.091 $

67,675 S

65,395 $

20,119 $

19,366 $

87,795

u,762 $ 3,033 $ 0036 $ 35,330 $ 0420

20 Story Highrise Apt 168,279 square feet

4A

4A

90.1-2016

NYStretch

1,192004

1,152,449

40,689 $

N,277 $

176558 $ 27,087 S

169,980 $ 26,813 $

m3,95

196,793 $ 6,852 $ 0041 $ 78,578 $ 0.467

5A

5A

90. l-20t6

NYStretch

1,r88,626

t.143.9M

5t,0n $

50.478 $

175,322 $

168.726 $

33,970

33,603

$

$

M,293

202.329 $ 6.964$ 0041 $ 71,908$ 0.427

64

6A

90. l-2016

NYStretch

1,188,990

1,138,529

52,179 $

50,857 $

r7s,376 $ 34,736 $

167,933 $ 33,856 $

210,1t2

201,789 $ 8,323$ 0.049 S 67"193 $ 0.399

$ o.ozz $ 0.e48

$ o.ras s 1.808

$ o.rsz $ 1.962

S o.rog S r.rqo

4A

5A

6A

Combined

Weighted Averages by Climate Zone

TABLE 82: Payback Period of Incremental Fint Cost between ASHRAE 90.1-2016 and 2020 NYStretch by CZ and Building Type (Part B)
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Climat€

Znne

ASHRAE

Standard

&rergy Lbaqe Dlerqy Cost 10 vr Life Cvcle &rergv Cost lncremental

FIrst Cost

Residral Value

At l0 Years

Nef owr l0
Weighting

Total Cost Index

(s^0 Factorskwh therms Total Eectricity Gas Total Savings

Office 497,337 i'eet

1.0%

64 90,1-2016

6A NYstretch

7265,sU 723M $

$

l,t 19,808 $

$

q880,830 $

$

508,778 $ 10,389,609

s 9,937"763 $785 45t $ $ 746 $0.66 0.3%

tandalone Retail tbet

4A 90.1-2016

4A NYstretch

262,889

220,589

t,981

2.102

$

$

4,85 $

$

357.s16 $

$

13,941 $

$

371,457

t4.787 3l 777 $ 56.679 $ $ L.i. -lirJ 4.g%o

7.1%

6A

6A

90.1-2016

NYStretch

261,103 3,068 $

$

N,555 $

$

35s,087 $

297,603 $

21,589 $

$

376,676

2l 8.834 $ $ $ 21,594 S.l 65ii {5(r i I 2.6%

School feet

4A

4A

1,753,599 18,055 $

$

270,615 $

$

7,3U,8M $

$

127,Ut $

113,642 $

2,511,W7

NYStretch 1 146 5l t33 197.87'7 2,31 $ $ $ $126,288 $0.60 5.0%

3.7y,

6A

6A

90.1-2016

NYStretch

1,662,210 23,538

21,645

$

$

260,U5 $

$

2,260,522 $

$

t65,623 $

$

7,426,14s

1.523 't35 1 5' 10',) g 202.4s6 $ 137 $ $12 $0.58 1 1o/o

Hot€l 121 feet

4L
4A

90 1-2016

NYStretch

1,587,057 45,330 $

$

264267 $

$

2,158,3 l8 $

$

318,958 $ 2,411,276

24 163 $ 21 t9 $ 58,057 9t2 $0 42 3.5o/o

2 50/"

6A 90.1-2016

6,4 NYstretch

r,489,832 53,188

5 1,399

$

$

zss,l57 $

$

2,026,@7 $

$

374254 $

$

2,N0,350

I 146 36r $ $ $ $0.60 t.8%

Full S ervice Restaurant feet

4A 90.wfr16

4A ]\trYstr€tch

223,706 t3,240 $

$

41,81 I $

$

3M229 $

$

93,165 $

$

3v7,393

?58,86'l $ t8 $ $ $31 $5.73 0.10/"

0.3Yo

0.1%

$0 64

$0.s 1

$0. l0

$0.68

$0.57

$6.03

$5.97

$3 19.563

$252.884

$2,389

sl43.479

$69.305

$33,085

s32,7s4

$ 37.036

$ 40.924

$ 1 8,591

$ 35,287

$ 46,283

$ 7,721

$ 8.675

$ I 4t.l 87

$ 234,656

$ '75.788

$ 91.266

$ 189,061

$ 21"387

$ )) oA1

4A

4A

90.1-2016

NYStretch

7404,873 45,821

M,4s8

$

$

1,122,721

t,076,703

$ 10,070156 $

$ 9,642,061 $

322,413 $ 10)92,669

326,895 $ 9,968,956 $7.090.01 I 423,'t't4

5A

5A

90 1-2016

|trYStretch

7 261,02s 67,527

68,076

$

$

t,n5,954

1,067,460

$ 9,874631 $

$ 9,424,151 $

475,148 $ 10,349,779

479,0125 9,903,163$ 446,6t66,929,778

5A

5A

90.t-m16

NYStretch

255,586 2,742 $

$

39,525 $

$

347,585 I
$

19297 S

20.728 $

366,882

720 33.042 $

5A

5A

m.1-7016

NYStretch

t,660,7$ nslz $

$

260,020

7iR 55q

$ 2,258,s9 $

$ 2.071,568 $

159,1l0 $ 2,417,702

I $ $ 199.458

5A

5A

90.1-2016

NYStretch

1,496,437 s0472

48,539

$

$

)\4l't1

231,509

$ 2,035,080 $

$ 1,836,595 $

355,1,10 $

341,543 $

23m,20
2,178,138 $1.350.487 212.083

5A

5A

m.l-2016

NYStretch

2t3,03t 15,615 $

$

41,857 $

$

289,7fi

249,883

$ 110194 $

$

400,005

1 $ '751

6A

6A

90.1-2016

NYStretch

212,659

I 83,195

16,885

15,893

$

$

42501 $

37,601 $

289,205 $

249.t35 $

I 18,80? $

$

rm8,012

I I 1.830 360.%5 $ 47,046

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.1-2015
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Weighting
Factors*

Outpatient Healthcare 210.843 square feet

2.0%

10%

Warehouse 51,914 square feet

25%

3.8o/o

1.2o/o

l0 Story lfighrise Afr. 84.140 square feet

2l.V/o

0.0%

0.0%

20 Storv Hishrise Apt 168,279 square feet

23.5%

0.1%

0.1%

70.9%

20.9%

8.20/,

t00.V/o

NetSalings olrr l0 r'r
Total Cost lntkx

($AD

tllj ijl

$0 05

$0.08

r S{r l-l

$0 15

$0 14

$0.02

$0.10

$0 08

m.05

m.09

$0. l9

So. rr
S0.37

s0.30

s0.18

I Sr ,),l..i

$1,905

$3, l2l

r_stiij-ill

$7.734

$7,455

$1.3 l0

$8,507

$7.094

$7.871

$14.629

$3r.414

4A

5A

6A

Combined

Residral Value

At | 0 Years

s 30.589

$ 24.158

$ 25,228

$ r4,315

$ 10.20i

$ 14,5e2

$ t2.192

$ 11,372

$ 1i.443

$ ?t qos

$ 21.836

$ 20,681

Weighted Average Savings by Climate Zone

lnc remental

trirst Cost

$ 126,695

$ 110.441

$ I l0,7,tl

$ 53,25+

$ 3t)72

$ 39,1 I8

$ 36.040

$ ?r oqi

$ 15 t10

$ 78.578

$ 71.m8

$ 67,t93

Climte

Tnne

ASHR{E

Standard

Energy Usage Energv Cost l0 yr Ufe Cycle Energy Cost

kWh therms Total Dectricity Css Total Savings

4A

4A

90. l-2016

NYStretch

1,032,065

964,334

10,408

10.684

$

$

159,158 $ 1,,103,556 $

149,351 $ 1,311,446 $

73,235 g

75,174 S

1,476,791

r,386.620 $ 90,171

5A

5A

90.1-2016

NYStretch

1,m4,067

917 i?n

1 t,865

12,183

$

$

155,98

u6,q2
$ 1,365,482 $

$ r,275,049 $

83,485 $

85.727 S

1,4r',&%

1.360.775 $ 88. l9l
6A

6A

90.1-2016

NYStretch

I,017,373

950,276

t2,672

13,044

$

$

1s8,498

1,18,849

$ 1,383,576 S

$ 1,292,328 $

89, 168

783

$

$

1,N2,744

1,384,1 l0 $91, 88,634

4A

4A

m.L-2016

NYStretch

t2s,3t7

t09.025

4,921

4,189

$

$

21,760 $

18,870 $

fi0,a5 g

148,269 $

34,625 $

29.4'72 $

205,049

177,741 $ 27,308

5A

5A

90.1.20rc

NYStretch

125,589

I 10.586

8,1 15

6,nl
$

$

23,926 $

20,919 $

170,795 $

150,392 $

57,100 $

48.700 $

227,895

199.092 $ 28,801

6A

6A

m.t-2016

NYStretch

1,10,039

120,%7

6,664

5,805

$

$

25,092

21.707

$

$

190,446 S

164.509 $

46.894 $

40.8s0 $

237,3N

20s.3s8 $ 31.982

4A

4A

90 1-2016

NYStretch

48f.,453

471.098

24J&

23.557

$

$

87,838

85.168

$

$

661,552 $

$

170,029 $ 83r,s8l

640.669 165.754$ 806.423$ 15.157

5A

5A

90. l-2016

NYStretch

459,795

414,061

30,143

29,030

$

$

87,886 $

84.824 $

625,298 $

603.901 $

212,102 $

2U,268 g

837,400

808,170 $ tq )?n

6A 90.1-2016

NYStretch

458,E14

443,359

30,n3

29,09t

$

$

87,795 $

84,762 $

a3,9& 5

602,%6 $

212,663 $

$

836,627

807,645 $204.700 18.e82

4A

4A

90 1-2016

NYStretch

1,197,0M

1,152,409

40,689

q,277
$

$

203,&5

t%.793

$ 1,527,865 $

$ 1.567,219 $

286,307

283.409

$

$

1,914,173

1.850.628 $ 63.545

5A

5A

90. l-2016

NYStretch

1,1E8,626 51,029

50.4'78

$

$

209,293

202.329

$

s

r.616.472 s

b

359,065 $

355.184 $

1,vt5,537

1.143.904 1.555.652 1.910.836 S 64-701

6A

6A

qJ.1-2016

NYStretch

1,188,990 52,179 $ 1,616,%7 $ 367,155 $

357,853 $

1,9E4,121

1,906,1% $

$

$

2t0,112

20t,789 $ 77

* Negative Savings indicate that NYStretch results in higher energy use or cost relative to ASHRAE 90.7-2016
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Appendix G

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. A service water heating

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

would be required to have minimum thermal efficiency (EI) of 94%. 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 mezrsure originally showed savings associated with the prototypes for large

hotel, full-service restaurant, outpatient healthcare, 1O-story apartments and 20-story apartments.

Upon review, Vidaris found only 2O-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 efficiencies 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 4,A'and 64" respectively.

2020 NYStretch ASHRAE90.l-2016

20-Story Apartment

High efficiency hot w ater heaters w ith
94% A.

1,200 MBH total capacity

Flot w ater heaters w ith 90% Et

1,200 MBH total capacity

c-1



20 uare 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

Savings
Total

lncremental

First Cost
Total

Payback

Period
(Years)

4A SHW9Oflo Eff. 7,t52,N9 N,277 s159.980 526.813 5196.793

4A SHW94% Eff. 7,7s2,409 39,432 s169.980 526,250 5196,230 Sseg S+,ggg 8.s8

5A SHWgoyo Eff. 7,143,904 50,478 s7ffi,726 s33,603 s202,329
5A SHW 94% Eff. 1,143,9M 49,s77 5168,726 533,003 SZOt,lZg $eoo s3,79s 6.33

6A SHW90y" Eff. 1,138,529 50.857 5167.933 533,855 5201.789

6A SHW 94% Eff. 7,738,529 49,907 s167.933 s33,223 s201,156 s633 s3,s72 s.5s

c-2



Appendix D.

Gost Estimates
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LARGE OFFICE - ilA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1 g-Jun-201 g

7,t.819

o7 22 16.10

o7 21 13.10

3E,353 0-3641 14,884

waD
71,U5 a 0-01il $ 1,150R-8.30

-ri mi

ila - &es not 6pPy to lhis builqlltg typg
n/a- does notsDDlvto hi6 buildind tooe

t-

aEM

90.1-2016

HBL
r-q!
t-

5
$ buidlinglyps300.046

M
tu9: tEcc 9!!!y
nra - lEcc only

Cvtans: 0.@094bhdctu

VAV fans: O.@1 W bhiltu

VAV fans: 0.001 00 bhp/ch

$

:EM

:EM

RSMeanE 23 74 33.10

RSMeEns D3040 134

1.98

t1,m t 3.585

$

c 5,137

1 1 1,456$

c."ea ." ino"""Jiyx.r

$-

:EM
aa - @es not awy rc mts Dutuhg rype
ilE - ddesn.t 5bblvroti. brildind toD.

s 5

:EM

Standad wa| insuhnu
ea'aitdnai Faripiiiniumon] Asume t:in atw* + l2ih of pffifiihaiottt irin wiaa paiapci'lirn u

RSMeehs 07 22 16.10 7,200

S-- --: -$ 0.3100

{
$ 2,416

EiM

liqhtks Ft ASHME 90. Lm I 6

iiJuma tForiix moii ikciini
RSMeans 26 5l 13 55

FsM;;* ts ai k cc

17,408 $ .t

$

No cosr; parKng rorcsn De

ne! vq' !1!L

Slandatd eEv.lot mol6, 30hp
:levdor hotorc wib reoen6ratv. ddv.s 30 hb t;i",;;;;;a"G ;""ti

RSMadns Dm20 130

EEM
r'Av w!h.Re.!eql, ?7199 et!
r'AVdh Reheet 261451 h

sM€ans D3o4o 133, qnlt! t ?.c4,6!!

E arylr Lt!4!o!t 3?5. &993! pelllasw -1'sLp9! ps7r!elp9!
6/240V40 amD 6utEb (2ones 5A rhd 6A onto)

!--i-

ry.g999!...-.. ..

Total

NYsbetch_Cost_worbhe€t3 Largo Offic6 4A 1 ol27 pdnt€d: 6/19201€ 10:55PM



LARGE OFFICE .5A
EEM lncrcmental Cost Worksheet

Prepared by Vidaris lnc.
l9Jun-19

7,t,849 I $

tinsut*on entretv auow Jl*t
22 16.10 s8,353 o.$61 14,8E4

1,215

R-32.2 R-2.2)
mas wati) 07 21 13.!0 74,U9 6 0.01ffi

Standad 0_w94 bhilffi s

Slandard 0.@130 bhilch

0.000E8 bhp/cfm 23 74 33.10

Ds;o i34

5.00 6 1,091 s

$

5,250

114,775fansr 0.00100 bhp/dm sat 93 5.585

Aisume 12in atwall + 42in of p.rap6t hoight + 12in wide parapet { 42in ot
D? 2216 10 7,200 I 0.3,{00

T l-I3-

I
n I

ffi2I 355,112T
29 309

m

-

tI
I
II

I

-I
s 222-OO2

NYst€lch-cost-wolbhsot3 Larg€ otr.e 5A 2of27 pinl€d: 6/192019 10:55PM



2020 NYstretch
LARGE OFFICE - 5A

EEil lncEmenbl Co.t Worksheet
Preparcd by Vidaris lnc,

I g.ruh-1 s

Nsrelch_CoEl_wotrheel3 L6.ge oftce 6A 3.127 pdnred: 6n9/41s 10155PM



181

11,768

9,583

R-8.30

auinJaeciteteti(ii;utat;n
0.4881

0.0ts

o7 22 16.10

21 13.10

24,652

fl,7Ea

STANDALoNE RETAIL -,lA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1g-Jun-2019

T
36747

[ -lEr 8.75 | s 241,565
m

slandad lLighling pt aSHME N1-2018

-

HBL 26,970

I E
propodonal to incr..sed

LPOS, -25% moro €ffci€nt $ 301,083.28

n

-
23 74 33.10 0.03 I 1,031 $ 960frn6: 0.0006E bhp/cfm

irit
T

1

I :
I I.I3-

I
I

-

I

s 71.189Total

Cost, Unit Tobl lncrehstal Cost Nol.s i cohmenEUnllOescilpffon
Tot6l ltem

EEg Units

NYSb€tch Cost worbheel3 Sttndalone Retgil 4A 4o127 pdnted: 6/19/201S 10:55PM



STANOALONE RETAIL.5A
EEM lncrementql Cosl Worksheet

Prepared by Vidaris lnc.
1 $Jun-2019

9,563

1 1.766 6

entiiiv abovi ieck)
22 1A.10 21,652 s 0,3881

R-9.83 21 13-10 I 1,768 t 0.0t88 $ 196

PNNi cFiNtiV=G
4Et

- 
-iin

1-2016

LPD€, -20% more effcient HBL

36,/87 t 5.75 .t 241,565

3 301.083

Cost a66umcdto be

Propodiond to increased
a.sm

tndary lila - tEcc ilry
M In/a - IECC onlv

0
0

M htallEca.niaAiiaov muaea in ruvs am"num"riGr eo:-ioi6

rr9! 9t9
:EM

luuEns: u.wu9lDnpctu

lcvtans: o.00o88bhp/crm RSMeanG 23 74 33.10 0-?6

tlons
t r,osr

I
0

tranoan lila - does not awy @ hrs Duildmg typ
:EM ln/a - d.e! n.t 5..lvl. hrF htrildrn. tuh.

5
$

,.la'ld-ald lLshtinun As HilE w L2o t-6.-
:EM lFdddcedLPD. -ll4n6r..rt.i.hr

RSMerrs 20 5t t3s
Rqben. t85l 11i5

n . __i_

I
I

:i-rJ T

tqnqlld llrct:rcFD WPACFA:GEQ u!!!r9 r!\ 4c1 t)
EEM I ";il I

standatu lila - does nol appy to thiE buuing IyF
EEM ln/s - doesnol aDDlv lo his buildino too6

1208/240V40 amp oldeG {uon€E 5A and 6A ohts)

slended I

.s 71.701

NYsf€lch_Cost_worbhe.t3 Standglone Ret8il 5A 5d27 pdnled: 6119/2019 10:55PM



Ri1_36

entrdy abovJaickj
0,5€s8

0.0211

11,766

11,76€

21,692.07 22 16.10

21 13.10

14.60S

24A

STANDALONE RETAIL. 64
EEM lncrement|l Cost Worftsheet

Prepared by Vidaris lnc-
1 9- Jun-20 1 g

PNNI CF ANAI YSIR o56

6.75 s 241,565standad lLehting pr ASHRAE 90.1-2016

s 301,083$

Co6t ac6um.d to be
propodonal to increased

EEM lR6ducsd LPDS, -20"; more otrciehl

35.787

26,070

o

l!a!'qe!d l,!EEM l*Jetc Jntv: aiiiiv nauJsdl; Nis amendmenls lo 90.1-2016

0.sr 3 r,091 935sfan6: 0.00066 bhp/cfm RSMeans 23 74 33.10
__qla

standad lila - qhgdy irlgt!.!49d ln 90-1-?0 9EEM lh/r-rh66dv includ.d in so 1-2016

Ustandatd lila - does nol 6W lo llt b!ildj1g type
EEM ln/a - doasnotsoolv to his buildino Noe

Standad lila - does nol aW to lhis butdj!1g IyPe
EEM ln/a - do6s not aDDlv to hi€ buildino tsDe

- t;t;:;;;;;t;;r,t;ftah;il;"tu;t o

,ndad ludhlha Er ASHME Nj-2016
+M {-";;;;;rFn.lii4hn'e.ft.i.hi

;tat4atd lila - alegdy i\dlded in w 1-2016
:FM lnL -,l..edv i..tud.d in e0 1-2016

nd9d .|(NqLUCED WFACF4GED !\!rt ttr 4cA 1 )

':!qc4 
lllNcLy9F 

D wPAcffiGED t tNtrf tt! AcA 1 )

Standad lila - does not apply to this buiqng lype
:EM ln/6- does not aDDlvto his buildlnoNoe

+:rce-lut com - 
_-

6 - 7.5s

s E1.O51

Tohl lncremetrlal corlUhitDlscdpnm
Totol ltem

EEM Unlt3

NYst€lch,cost worbheet3 Standalons Retail 6A 6o127 pinled: 6r19P019 10155PM



2020
SECONDARY SCHOOL -,lA

EEM lnccmental Cost Worksheet
Prepared by Vidaris lnc.

1g-Jun-2019

r1,756 I

R-2.2)
22 16-10

21 13.10

12A,112 s 0,3881 49,718

1,02911,756 t 0.0246

0
'0

!ilF

fans: 0.00094bhilh $

fms: 0.00130 bhilffi

fans: 0.00088 bhp/cfm 237133.10 !.9 $ 1,031 $

$

2,O32 Co6ied a5 inore.66d 6yslem

0.00100 bhp/dn D3040 i34 0J08 s.5E3 34,511

Starfry6E, dishwasheE, oven6, and holding cabineb
star savihgs

2,3t8 8.16 11,240

07 22 16.10 2t,600 0.3400 $ 7,344

I I a-I I n E

I
1

1

-
I

I
r!!il!
uniGn

IN
ru

n
n

RSM6shE 03020 130

-

RSM.rn. Dinro 134

7

I I
i01,456

I E

-

iift-

-
Total $ 95.56t

NYst€tch_Cost_worhhoot3 Secondary School 4A 7of27 pdnted: 6/192018 10:55PM



2020 NYStretch
SECONDARY SCHOOL .54

EEM lncremental Cost Worksheet
Prepared by Vidaris lnc.

1 g-Jun-2019

41,755 $

-20% moro officiont

hns: 0.0N94bhilh

111": 9rlmltbhl'
0.00100 bhp/clm

o7 22 16.10

2i 13.10

128,1 12

- - 
o:l.1ll

0.0338s

$ 49,718

1,403s

5

2,O70

35,289

$ 7,344

ar,765n

23 74 33.10

D3040 134

4,484I
T

tv,zaa
I

-
-

8,898

I I
0

$ 1,03i

$ 3.565

It.

Co6l6d a6 increaG€d sy6lem

-Sbrtrysre, dishwasheE oven6. a.d holding cEbiheb

07 22 16.10

I

E 6.162,318

2,t,800 t 0.3,100

lsMeans2€ 51 13,55

-

I

-

I u

I
0

t-I3- I

-

-

ISM€rne 03040 134

IT t r
659 744

re
<sM€ANS UJU4U 1J4

-

-

1I

-- - ----io
I

i!+t.III:-i 1,s00n
-1., -: -3-

s a63tu

NYstglch_cost_worbhlct3 second.ry school 5A aot27 pnnted: 6/192019 10:55PM



SECONDARY SCHOOL - 6A
EEM lncremental Cost Worksheet

Prepared byVidaris lnc.
'l 9-Jun-2019

11,755

07 22 16.10

o7 21 1110

128,1 t2 I o.5g9E 76,836

2,071EEM 41,755 0.04s

$

lorhis

Cosled a6 inseased systom

N.
-20% moro €fficisnl

o.ow% bhilctu

0.00088 bhp/cth

lanE: 0.00100 bhp/cfm

lVPWI

tslveans 23 74 33.10

-

L9S

e,761

I
I 1,03i

E 9.565

I 6.16

2,O54

34,610$

s 14,260

ovens, and howng cabinels

EnBry Slarlryers, di6hw*heE, oven6, and holdino cabineb

n
:norgy srar savings
:aloulator

-

2,319

n

ofR4.2rn o7 221A10 21,600

I
a 0.3400

It-
$ 7,344

I
I
I

- -
n

s 76'425

II 65i 55A

$ t4,423

-

r

n a;d 6a

I-Il-t -i,aao

I!-
Total $ 137.912

NYsretch_Cod_worhho€l3 Secondary School 6A 9o127 pnnbd: 6/19/2018 10:55PM



LARGE HOTEL.,IA
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
I g-Ju n-20'l g

30,2€6 i
01 22 16.10

o7 21 13.10

21,300 s 0.3881 6.266

cq285 0_0r68 I 504

0
0

i-20t 6

0.00100 bhp/cfm 134 6,157.s t 3.665 $ 21,952

fryec, dishwasheE, oven6. and holding csbinob

42in + 12ih ude p5ratoatlt;;

t.rqi

07 22 16.10 6,462

6.16

It.
$ 6,E10

t 2,1970.3400

I3-

I

-

r-

-

$-IC-
$-Ic-

I
I
1

I
0I

I

I
q
0

5 3AE,t60I
3-
!-T
i-

Total s 160.u1

NYsbetch_coslworbhe€l3 Largs Hotel 4A 10 of 27 Fdnted: €/19/2019 i0:55PM



2020 NYStretch

o7 22 16.10

ma*wdl)
0721 13.10

s $

t

lEcc NYS

30r€5

30,205

21,300 0,3861

0,0211

EEM lncremental Cosl Worksheet
Prepared byVidaris lnc.

'l$Jun-20'19

6,266

639

!velG

t 3.565

I
!.. -.rI3-

8,3r1,43

0
0

D3040 I 34 $ 22,502

I.I
i-

fans: 0.00100 bhp/cfm

42in of+ 42in

Slarfy66, dishwa6hsE, oven6, and holdino cabinaG

sfr

-

?SMeils 2651 13.6

:alculator

-

Lt08

I
8,462

T
12.61

Ii-
I3.

0 6.18

i 0.3,000

6,810

t 2,157

I I I

-

I
I

-

t6

I
0

ilt;G

s 17E-465

EEM Urlts
Tobl hem

co6tcost/ Un[EEM Unit

NYsuetch-corlworhheot3 Largs Holsl 5A 11 d27 pdnted: 6/19/201S 10:55PM



LARGE HOTEL - 64
EEM lncremental cost Worksheet

Prepared by Vidaris lnc.
1 $Jun-2019

30265

07 22 16.10

07 21 13.10

21,300 i 0,58S8 12,775

masswatil
30,265 0,026s 814

Ri3.1

0.00 I 00 bhp/cfm D3040 134 6,166.85 3 3.585 c 22.O57

d ru

-

22 16.10 6,1e 6 0,3100

F
$ 2,197

-

I I
n

It-

- -
II
I

I n ru E
T

- -
-

$.F
15

-
___-!-

TOTEI s 182.991

NYst€lch-cost-worbh.€t3 Larse Hotel 64 12 ol 27 print6d: 6/19/2019 10:55PM



(rsc mo0
07 22 16.10

t $

s 0.4145

2,480

I,r 30

FULL-SERMCE RESTAURANT -,lA
EEM lncrementsl Cost Worksheet

Prepa.ed by Vidaris Inc.
1 $Jun-2019

e{60

I
t 0.021007 21 13.10

506I
I I n

-

I s 38.192
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I
5-

-
s-I I

T

-
I

I
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-
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n
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0I
I

n

T
I T

I
I I $-
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n

-

2I
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Crst/Unli Tobl lncremebl CostUn{tIt€n Cost EEM Unlls
Total hem
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2020 NYStretch
FULL SERVICE RESTAURANT - 5A
EEM lncremenial cost Worksheet

Prepared by Vidaris lnc.
1 9Jun-20 19

!o'r!

Total Iner€mentr, cost Not.sl connlenGUntt Cost/ Unlt
Item CoEt EEM Uhlls

Total ltem
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07 22 16 10

R-17 5
,oo0

0.8732

2.160

6,t30

2020 NYSlretch
FULL SERVICE RESTAIIRANT. 6A
EEM lncremenlal Cosi Worksheet

Prepared by Vidaris lnc.
1 $Jun-2019

:EM lEnnanc6d wail m6uraDon {nonresrdentd sreeFrame wall)
16A: U{.047: Rll.l {+ Rn.55)

tsMeans 07 21 13.10 4160 g 0.0rffi $ 122

0.55 27A

,.._v-as-..,

ly9 - d99t !4 qp|l lo llllt pult4its type
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s
0
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M lnr:- d... n6t.nnlvl^fii. h"iliih6tuhF

!
0

Starfiysrc, di6bwash66, ovens, and holding cabinob :n6rgy stil savihgE l'4e7 I 5.16 g s,21€

tndaE lughnng FtaSHRAE w 1.2016
M lR€ducgd LPDS. -s% more effcient

it!e'!19 ?jt1 13.95
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,-.-.-J,L32
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m I
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1
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Total $ 23.083

Cssi/Unll Tobl ltrcr€menial costDascrlpgot Unlt€EM uhtrs
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NYSIretch
OUTPATIENT HEALTHCARE - 4A
EEM lncremental Cost Wortsheet

Prepared by Vidaris lnc.
19-Jun-201 I

13,4V $

R-32 2
07 22 16.10 14,782 0"3881 $ 5,737

07 21 13.10 'l3,,llD $ 0:0246 $ 330

1U d,985,57 $ a565 $ 17,767
Eize lor redudon in 3l6tc

0.00100 bhp/dm

c
0
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OUTPATIENT HEALTHCARE - 5A
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
'1g-Jun-2019
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OUTPATIENT HEALTHCARE. 64
EEM lncremental Cost Worksheet

Prepared by Vidaris lnc.
1 $Jun-2019
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WAREHOUSE - ilA
EEM lncremenlal Cost Worksheet

Prepared byVidaris lnc.
1 9Jun-2019
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WAREHOUSE - 5A
EEM lncremental cost Worksheet

Prepared byVidaris lnc.
'1g-Jun-2019
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WAREHOUSE - 6A
EEM lncremental Co$t Worksheet

Prepared by Vidaris lnc.
'l$Jun-2019
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,IO STORY HIGH{ISE APARTMENT - 5A
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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
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Development Authority
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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
voluntarily adopt NYStretch-Energy.

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:

r Technically sound

r Thoroughly reviewed by stakeholders

r Written in code enforceable language

r Fully consistent with the 2018 IECC, ASHRAE 9O.L-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 20L8 IECC and ASHRAE 90.1-2016. 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 90.1-2016 not

amended by NYStretch Code shall continue in fullforce and effect. Nothing in the NYstretch Code shall

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

Severability

lf any portion of the NYStretch Energy Code 2020, the 2018 IECC or ASHRAE 90.1-2016 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 2018 IECC 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.

ilNYStretch Energy Code 2020



DISCLAIMER

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

Conservation Code (20L8 IECC) and ASHRAE Standard 90.1-2016 (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

httos://www.dos.nv.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.gov/site/buildings/codes/enersv-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 International Code Council, Inc.

The NYStretch Energy Code-2020 (NYStretch) incorporotes moterial copyrighted by the lnternotional

Code Council (ICC). That moterial 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 ond public occess. Other distribution of the ICC's copyrighted

materiol 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) incorporates material copyrighted by American Society of
Heoting, Refrigeroting and Air-Conditioning Engineers (ASHRAE). Thot moterial is included with
permission from ASHRAE. NYSERDA's license ogreement with ASHRAE 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 ASHRAE s copyrighted moteriol without permrssions is prohibited.
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PART 1
1 Amendments to 20l8lnternational Energy Conservation

Construction Code Commercial Provisions

1.1 Amendments to Section C401.2

Application

C4Ot.2 Application. Commercial 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.z.t.t(al. The building shall also comply with the following:

a. The building thermol envelope opaque assembly requirements of Section C402.1,.4.

EXCEPTION: Semi-heated spoces in compliance with ASHRAE 90.L-2016 (as amended)

are not required to comply with Section C4O2.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 C405.4.2, respectively.

d. The requirements of Section C405 and tenant spaces shall comply with the

requirements of Section C405.1.1.

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 4.2.1..I(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 90.1-2016 (as amended)

a.z.2.L(cl. The building shall also comply with Section C408 (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 C4021
General (Prescriptive)

C4O2.t 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 C4Ot.2, shall comply with the following:

NYSIretch Energy Code 2020
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L. The opaque portions of the building thermal envelope shall comply with the specific insulation

requirements of Section C402.2 and the thermal requirements of the U-, C- and F-factor-based

method of Section C402.L4, or the component performance alternative of section C402.1.5.

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 verticol fenestrotion area or skylight area exceeding that
allowed in Section C402.4, the building and building thermal envelope shall comply with Section C40'1,.2,

Item 1 or Section C4OL.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.L.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

opaque rhermal Envetope orr"rlilfi#A:i"ruirements, U-Factor Method',b

NYStretch 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-0.035 u-0.03s 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-0.085 u-0.086 u-0.076 u-0.076 u-0.067

Metal building 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-0.0s2 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-0.045

Walls, below grade

Below-grade wall" c-0.119 c-0.092 c-0.119 c-0.092 c-0.092 c-0.063

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-o.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-0.53 F-0.63

Opaque doors

Swinging u-0.50 u-0.s0 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



+

For SI: I inch:25.4 mm, I pound per square foot:4.88 kglm2, I pound per cubic foot: 16 kg/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 90.1 Appendix 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/lSN EA 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 L 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)

C402.2 Specific building thermal envelope insulation requirements (Prescriptive). lnsulation in building

thermal envelope opaque assemblies shall comply with Sections C4O2.2.L through C402.2.8 and Table

c402.L.4.

1.7 Addition of New Section C402.2.8

Continuous lnsulation (Mandatory)

C402.2.8 Continuous insulation (Mandatory). ln new construction, structural elements of balconies and

parapets that penetratelhe building thermol 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 thermol envelope shall incorporate a

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

envelope.

NYStretch Energy Code 2020

Part 1 - Amendments to 2018 IECC Commercial Provisions 3



L

1.8 Amendments to Section C402.4
Fenestration (Prescriptive)

C4O2.4 Fenestration (Prescriptive). Fenestration shallcomplywith SectionsC4O2.4J,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 C402.5
Air Leakage--Thermal Envelope (Mandatory)

C402.5 Air leakage--thermal envelope (Mandatoryl.The thermal envelope of buildings shall comply

with Section C402.5.9 or shall comply with Sections C402.5.L 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 C4O25.9

1,11 Addition of New Section C402.5.9
Air Barrier Testing

C402.5.9 Air Barrier Testing. fhe building thermol 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/ftz (2.O L/s * m2). Where the
NYSIretch Energy Code 2020
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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 0.27 0.27

Entrance doors o.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

C402.5J. 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 io Section C403.7.4

Energy Recovery Ventilation Systems (Mandatory)

C4O3.7.4 Energy recovery ventilation systems (Mandatory). Where the supply airflow rate of a fan

system exceeds the values specified in Tables C403.7.4(Il and 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:

'J.. Where energy recovery systems are prohibited by the lnternotionol Mechonical Code.

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

2.1. 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 60"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, 5B, 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 30-foot radius from the outdoor oir supply unit shall be considered a

single exhaust location.

9. Systems expected to operate less than 20 hours per week at the outdoor oir percentage

covered by Table C4O3.7.4(Il.

L0. Systems exhausting toxic, flammable, paint or corrosive fumes, or dust.

11. 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/on system motor nameplate hp (Option t) 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:

t. 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. lndividualexhaust fans with motor nameplate horsepower of t hp (0J46 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 C405.2.1

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/multipurpose rooms.

NYStretch 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 5 CFM'* 0.0011

Option 2: Fan system bhp Allowable fan system bhp bhp<CFM'X0.00088+A bhp<CFM'X0.0010+A
ForSl: L bhp = 735.5 W, t hp =745.5W,1cfm = 0.4719 L/S

Where:
CFM' = 16s 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 [PD X CFMD/4131]

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



I

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 300 square feet (28 m2) or less that are enclosed by floor-to-ceiling height

partitions.

L3. Warehouse storage areas.

1 ,16 Addition of New Section C405.2.1 .4

Occupant Sensor Control Function for Egress lllumination

C4O5.2.L.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

lnternational 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 l-5 minutes.

Exceptions:

1. 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 L008.3 of the Internotional Building Code.

1.17 Amendments to Section C405.2.3

Daylight Responsive Controls

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

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

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

with Section C4O5.2.3.2. General lighting does not include lighting that is required to have

specific application control in accordance with Section C4O5.2.4.

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
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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; = [LPAnorm x (1.0 - 0.4 x UDZFA / TBFA)] (Equation 4-9)

Where:

LPA"oi

LPAnor.

UDZFA

TBFA

= Adjusted building interior lighting power allowance in watts.

= Normal building lighting power allowance in watts calculated in accordance with
Section C4O5.3.2 and reduced in accordance with Section C406.3 where Option
2 of Section C406.1 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

C4O5.2.3.2 Sidelit zone. The sidelit zone is the floor area adjacent to vertical/enestration 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.

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

C4O5.2.6.1, C405.2.6.2, and C405.2.6.4.

Exceptions:

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

required for eye adaptation.

2. Lighting controlled from within dwelling units.

C405.2.5.1 (Daylight shutoff) is unchanged.

C4O5.2.6.2 (Decorative lighting shutoff) is unchanged.

C405.2.5.3 Lighting setback. Lighting not controlled in accordance with Section C405.2.5.2 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 6 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.
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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)
Interior Lighting Power Allowances: Building Area Method

BUILDING AREAryPE LPD (flftJ
Automotive facility o.64

Convention center 0.70

Courthouse o.74

Dining: bar lounge/leisure 0.69

Dining: cafeteria/fast food 0.66

Dining: family 0.61

Dormitory u,b 0.s2

Exercise center 0.6s

Fire station a 0.50

Gymnasium o.67

Health care clinic 0.58

Hospitala 0.86

Hotel/motel a,b o.70

Library o.78

Manufacturing facility 0.60

Motion picture theater 0.62

Multifamily c 0.49

Museum 0.68

Office 0.69

Parking garage o.r2

Penitentiary 0.67

Performing arts theater 0.85

Police station 0.68

Post office 0.62

Religious building o.72

Retail 0.9L

School/university 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)

BUITDING AREATYPE rPD (vft,)

Warehouse 0.41

Workshop 0.83

a. 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.
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.
Dwelling units are excluded. Neither the area of the dwelling units nor the wattage of
lighting in the dwelling units is counted.

b

c.
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1.22 Amendments to Table C405.3.2(2)
lnterior Lighting Power Allowances: Space-By-Space Method

Table C405.3.2(2)
lnterior Lighting Power Allowances: Space-by-Space Method

COMMON SPACE TYPES " tPD (w/ft2)

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 0.65

ln a gymnasium 0.43

ln a motion picture theater 0.64

ln a penitentiary o.28

ln a performing arts theater L.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 hal l/training room

ln a penitentiary 1.06

Otherwise o.74

Computer room 1.16

Conference/meeting/multipurpose room 0.93

Confinement cells 0.52

Copy/print room 0.50

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 " LPD (w/ft'z)

Dining area

ln bar/lounge or leisure dining 0.62

ln cafeteria or fast food dining 0.53

ln a facility for the visually impaired (and

not used primarily by the staff) b L.48

ln family dining 0.54

ln a penitentiary 0.72

Otherwise 0.s3

Electrical/mechanical room 0.39

Emergency vehicle garage 0.41

Food preparation area o.92

Guestroom "'d 0.75

Laboratory

ln or as a classroom L.O4

Otherwise 1..32

Laundry/washing area 0.43

Loading dock, interior 0.5L

Lobby

For an elevator o.s2

ln a facility for the visually impaired

(and not used primarily by the staff) b
2.O3

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

Lou nge/breakroo m

ln a healthcare facility 0.53

Otherwise o.44

Office

Enclosed 0.8s

Open plan 0.78

Parking area, interior' 0.11

Pharmacy area t.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 " tPD (w/ft'z)

Otherwise 0.75

Sales area 1-.06

Seating area, general 0.38

Stairway (See space containing stairway)

Stairwell 0.50

Storage room 0.43

Vehicular maintenance area 0.s3

Workshop 1.09

BUITDING TYPE SPECIFIC SPACE TYPESA tPD (w/ft'z)

Automotive (See Vehicular Maintenance Area above)

Convention Center-exhibit space 0.69

Dormitory-living quarters ", 
d 0.46

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 1.1,6

ln an imaging room 0.98

ln a medical supply room 0.54

ln a nursery 0.94

ln a nurse's station 0.75

ln an operating room 1,.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 o.77

ln the stacks r.20
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BUILDING TYPE SPECIFIC SPACE WPESA LPD (w/ft2)

Manufacturing facility

ln a detailed manufacturing area 0.86

ln an equipment room 0.51

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

floor-to-ceiling height)
0.73

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

height)
0.58

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

0.51

Museum

ln a general exhibition area 0.61

ln a restoration room 0.77

Performing arts theater-dressing room 0.35

Post Office-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 o.49

ln a mall concourse 0.79

Sports arena-playing area

ForaClasslfacility" 2.26

For a Class ll facility r 1.45

For a Class lll facility ej 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 o.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 WPE SPECIFIC SPACE TYPESA tPD (w/ftJ

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 I facilities consist of Professionalfacilities; 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. fhe wattage of lighting in daylight transition zones and ramps without
parking is excluded.

j, Pool surfaces are excluded. Neither the surface area ofthe 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 Ca05.4.2(2)
tighting Power Allowances for Building Exteriors

TIGHTING ZONES

Zone2 Zone 3 Zone 4Zone 1

350 W 400 w 500 w 900 wBase Site Allowance

Uncovered Parking Areas

0.05 w/ft2Parking areas and drives o.o3 wft2 0.04Wft2 o.os wft2

Building Grounds

0.5 W/linear foot 0.5 Wlinear foot 0.6 W/linear foot 0.7 Wlinear foot
Walkways and ramps

less than 10 feet wide

o.r4w/tt2

Walkways and ramps

10 feet wide or greater,

plaza areas special

feature a reas

0.10 w/ft, o.10 wft2 0.11wft2

0.65 wft2 0.65 wft2 o.75W/ft2 0.95 W/ft2Dining areas

0.6w/fr2 0.7 w/ft2 O.7 w/ft2 0.7 wfit2Stairways

0.1"4W/ft2 o.2rw/lt2Pedestrian tunnels o.r2wlft2 o.tzw/ft2

Landscaping 0.03 wft2 0.O4w/ft2 0.04w/ft2 o.o4 wft,
Building Entrances and Exits

12.6 W/linear foot
of opening width

20 Wlinear foot
of opening width

20 W/linear foot
of opening width

Pedestrian and vehicular

entrances and exits

L2.6 Wlinear foot
of opening width

Entry canopies o.2ow/ft2 o.2sw/ft2 0.4w/ft2 o.4wftt2

o.3s wft, 0.35 wft2 0.3s w/ft,Loading docks o.3s wft2

Sales Canopies

o.4ow/ft2 o.4owllt2 0.6 wft2 O.7 w/ft2Free-standing and

attached

Outdoor Sales

o.so wft,Open areas (including

vehicle sales lots)
0.20w/ft2 O.2Owlft2 o.3s wft,

7 W/linear foot 7 Wlinear foot 21 Wlinear foot

Street frontage for
vehicle sales lots in

addition to "open area"

allowance

No allowance

For SI: I foot:304.8 mm, I watt per square foot - I W10.0929
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 405.8.1.1.1through

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(1) through table Ca05.9(5).

Table C405.9(1)
Mini mum 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 F736I-17
Standard Open Deep-

Fat Electric Fryers

>83% ( 800 watts

Large Vat Open Deep-

Fat Gas Fryers

>50% < 12,000 Btu/hr

ASTM StandardF2744-I7
Large Vat Open Deep-

Fat Electric Fryers

>80% < 1,100 watts
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Product lnterior Volume (Cubic

Feet)

Maximum ldle Energy Consumption

Rate (Watts)

Test Procedure

0<v<13 < 21.5 V

ASTM Standa rd F21.40-7I13<V<28 s2.0V+254.0
28<V <3.8V+203.5

Table C405.9(2)

Minimum Efficiency Requirements: Commercial Hot Food Holding Cabinets

Table C405.9(3)

Minimum Efficiency Requirements: Commercial Steam Cookers

a. Cooking Energy Efficiency is based on heavy load (potato) cooking capacity

Table C405.9(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 heate(s) and controls. Booster heater (internal or external) energy consumption should not be part ofthis
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

Efficiencf
ldle Rate Test Procedure

Electric Steam

3-pan 50% 400 watts

ASTM Standard
F1484-18

4-pan s0% 530 watts
5-pan 50% 570 watts

6-pan and larger 50% 800 watts

Gas Steam

3-pan 38o/o 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 < 0.85 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 +

17.00

Reported GPH < 4.96x +

!7.00
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Table Ca05.9(5)
Minimum Efficiency Requirements: Commercial Ovens

a. 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:

1. Panel capacity and conduit for the future installation of minimum 2O8/24OV 40-amp outlets for
5 percent ofthe total parking spaces and not less than two parking spaces; or

2. Minimum 208/240V 40-amp outlets for 5 percent of the total parking spaces and not less than

two parking spaces.

1.27 Addition of New Section C405.11

Solar-Ready Zone

C405.11 Solar-ready zone (Mandatory). New buildings shall comply with the provisions of Appendix CA.

NYStretch Energy Code 2020
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Fuel Type Classification ldle Rate Cooking-Energy

Efficiency, %

Test Procedure

Convection Ovens

Gas Full-Size < 12,000 Btu/h >46
ASTM F1496 - 13

Electric
Half-Size < 1.0 Btu/h

>7r
Full-Size < 1.60 Btu/h

Combination Ovens

Gas
Steam Mode < 200Pa+6,511 Btu/h >41

ASTM F2861 - 17
Convection Mode < 150Pa+5,425 Btu/h >56

E lectric
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

20



1.28 Addition of Section C405.12

Whole Building Energy Monitoring

C405.12 Whole 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. Fuel oil

3. Propane

4. Steam

5. Chilled Water

5. Hot Water

Exceptions:

L. 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 .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

C406.1 Requirements. Buildings shall comply with at least one of the following Sections.

l-. 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

c405.5.

5. Enhanced envelope performance in accordance with Section C406.6.

6. Reduced air infiltration in accordance with Section C406.7.

t
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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, C4O6.4 or C405.7

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

C406.5 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, C403.9.5.1, C403.9.L,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 L00-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 C4O3.7.4, without exception (Note: C406.5 cannot be

selected where ERV is prohibited by the lnternationol 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 Outdoor 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 C4O2.L.5.

1,34 Replacement and Renaming of Section C406.7

Reduced Energy Use in Service Water Heating

C4O5.7 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 of the 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 Performance

Section C407

Total Building Performance

C4o7.t 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 (1.40.7

kW) cooling capacity.

3. The combine d service woter-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 regrstered design professionol or

opproved agency 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 C408.2.4 and C408.2.5.

Mechanical systems, renewable energy, and service water heating 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 111, 'Testing, Adjusting, and Balancing of Building HVAC Systems" or other approved

engineering standards.

C408.2.2.1 Air systems ba la nci ng is u nchanged.

C4O8.2.2.2 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 C4O8.4.L through 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 C402.5.1.

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

C502.2.3.1 Commissioning. New heating, cooling, and duct system components that are part of the

addition and the controls that serve them shall comply with Sections C4O8.2.2, C408.2.3 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 (1a0.7 kW) cooling capacity and 600,000 Btu/h (L75.8 kW)

combined service water heating and space heating capacity.

1.40 Addition of New Section C502.2.4.1

Commissioning

C5D2.2.4.LCommissioning. 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, C408.2.3, 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 600,000 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 C4O2.5.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 (140.7 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

C503.5.1 Commissioning. 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 contained in this appendix ore not mandotory unless specificolly referenced in the

adopting ordinance.

Section C8101

Scope

C8101.1 General. These provisions shall be applicable for new construction where an lnsulation R-value

based method is required.

Section CB102

lnsulation Component R-Value-Based Method

CB102.1 General. The opaque portions of the building thermal envelope shall comply with the specific

insulation requirements of Section C402.2 and the thermal requirements of the R-value-based method

of Section CBIOz.z.

CBLOz.zlnsulation component R-value-based method. Building thermol envelope opaque assemblies

shall comply with the requirements of Sections C402.2 and C402.4 based on the climate zone specified

in Chapter 3. For opaque portions of the building thermol 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

C8I02.2. Commercial buildings or portions of commercial buildings enclosing Group R occupancies shall

use the R values from the "Group R" column of Table CBIOz.z. Commercial buildings or portions of

commercial buildings enclosing occupancies other than Group R shall use the R-values from the "All

othe/'column of Table CBIOz.z.

Table C8102.2

Opaque Thermal Envelope lnsulation Component Minimum Requirements, R-Value Method"'h

CTIMATE 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

MetalbuildinS 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-15.7ci R-16.7ci

Joist/framing R-30 R-30" R-30e 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-75 for 24"

below

R-15 for
24" below

Heated slabss 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

t

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

sla bs.

d. "Mass floors" shall be in accordance with Section C4O2.2.3.

e. Steel floor joist systems shall be insulated to R-38.

f. "Mass walls" shall be in accordance with Section C4O2.2.2.

g, 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 of the slab.

h. Not applicable to garage doors. See Table C4O2.7.4.
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1.46 Addition of New Appendix CC

Additional Power Distribution System Packages-Commercial

Appendix GC

Additional power distribution system packages - Commercial

The provisions contoined in this appendix are not mondotory unless specificolly referenced in the

odopting ordinance.

Section CC101

Scope

CC101.1 General. These provisions shall be applicable for new construction where additional power

distribution system packages are required.

Section CC102

Add itional Power Distribution System Packages

CC102.1 General (Mandatory). New buildings shall comply with at least one of the following:

L. Additional on-site renewoble energy in accordance with Section CC1O2.2.

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.

CCLOz.z On-site renewable energy. The total minimum rating of on-site renewoble energy systems shall

be one of the following:

').. Not less than 1.71 Btu/hr/ft2 (5.4 w/m'z) or 0.50 w/Itz 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 CC102.3.1through

CC102.3.4. 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.L 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.
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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 all the energy used by

that category. Not more than 5 percent of the measured load for each end-use category

specified in Table CCLO2.3.\ shall be from a load not within that category.

TABLE CC102.3.1

ENERGY USE CATEGORIES

LOAD 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 CCl-02.3.3. 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 36 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.

CC1:O2.3.4 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.

CCLO?. lnteroperable 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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7. 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 CC102.6. 1:

L. At least 50 percent of all L25 V, 15- and 20-amp receptacles in all private offices, conference

rooms, rooms used primarily for printing 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/year).

2. Spaces where an automatic shutoff would endanger occupant safety or security.

CC102.5.1 Automatic receptacle control function. Automatic receptacle controls shall comply with

one of the following:

1. 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 performance rating
method as an alternative path for minimum standard compliance in accordance with Section 4.2.L.L.

On-site electricity generotion 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 newa ble energy systems.

Proposed building source energyi the annual source energy use in units of BTU for a proposed design.

Site Energy: The amount of fuel that 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.L.2.

2.2 Amendments to Section 4.2.1.1

New Buildings

4.2.1.1 New Buildings

New buildings shall comply with either the provisions of

a. Section 5, "Building Envelope"; Section 6, "Heating, Ventilating, and Air Conditioning"; Section 7,

"Service Water Heating"; Section 8, "Power"; Section 9, "Lighting"; and Section LO, "Other

Equipment," or

b. Section Lt, "Energy Cost Budget Method,", or
c. AppendixG,"PerformanceRatingMethod',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 Energy Cost, the portion of the annual energy cost

of a Baseline building design that is due to regulated energy use.

BPF.o,t = Building Performance Factor from Table 4.2.1.'J.. 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

lhe building area types.

BBP = Boseline Building Performonce.

Regulated energy cost shall be calculated by multiplying the total energy cost by the

ratio of reguloted e nergy use to total energy use for each fuel type. Unregulaled ene rgy

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

G]..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 mu ltiplied by the site to sou rce conversion ratios in Table 4.2.'J..2 for

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.t.2for
each fuel type.

BPF,.,,"" = Building Performance Factor from Table 4.2.L3. 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,ou,." 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 56 .56

Multifamily .67 67 .64

H ealthca re/hospital .54 54 .51

Resta ura nt .56 55 .55

Warehouse .42 42 .46

All others .53 52 .52

2.3 Replacement of Table 4.2.1.1

Building Performance Factor

Table 4.2.1.1 Building Performance Factor (Cost) (BPFcost)

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) (BPFrou,..)

Table 4.2.1.3 Building Performance Factor (BPF,.,,.")
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Energy Type New York Ratio
Electricity (Grid Purchase) 2.55

Electricity (On-site Re newable Energy lnstallation) 1.00

Natural Gas 1.05

Fuel Oil 1.01

Propane & Liquid Propane 1.01

Steam r.20
Hot Water 1.20

Chilled Water, Coal, Wood, Other 1.00

Building Area Type 4A 5A 6A

Office 55 .55 .56

Retail 45 .42 .43

School 45 .45 .45

Hotel/motel 62 .56 .54

Multifamily 68 .68 .65

Healthcare/hospital 55 .56 .54

Restau rant 63 .64 .63

Warehouse .44 .46 .49

All others 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:

t. 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 performonce foctor exceeds the bose envelope performonce factor shall

not be greater than 15 percent. For compliance with this requirement, the bose envelope

performonce factor shall be calculated using metal framing operable windows. ln buildings

with window area accounting for 40 percent or more of the gross wall area, the SHGC of

the verticol 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.

M west = 0.18 + 0.33/WWR

M East = 0,35 + 0.25/WWR

Where:

M west = SHGC multiplier for the West fagade

M East = SHGC multiplier for the East fagade

WWR = the ratio of the proposed verticol fenestrotion area to the gross wall area

in consistent units.

The multiplier may be applied to the rated SHGC of the verticalfenestration 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. Orientotion must be determined following Section

5.5.4.5, Fenestration Orientation.

ii. For all other building area types, the margin by which the proposed envelope performance

foctor exceeds the bose envelope performance factor shall be not greater than 7 percent.

For compliance with this requirement, the bose envelope performance factor shall be

calculated using metal framing fixed windows.

iii. For mixed-use buildings the margin shall be calculated as the gross wallorea-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:

1'. Structuralelements penetrating the building thermal envelope shall be insulated with
continuous insulation 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.

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 the continuous oir borrier 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

s.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 opaque surfaces except doors, compliance shall be demonstrated by one of the following two
methods:

a. Minimum raled R-value of insulation for the thermal resistance of the added insulation in

framing cavities and continuous insulotion only. Specifications listed in Normative Appendix

A for each closs of construction shall be used to determine compliance.

b. Maximum U-factor, C-factor, or F-factor 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

1. 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-fqctor.

3. When the totalarea of penetrations from mechanicalequipment listed in Table 6.8.1-4

exceeds 1 percent of the opoque obove-grode wall 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 mechanicalequipment

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-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.fhe simulation progrom model/enestrotion and

opdque 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 orientation and thermal properties. When the

total area of penetrations from mechanical equipment listed in Table 6.8.1-4 exceeds L percent of

lhe opoque above-grode woll area, the mechanical equipment penetration area shall be calculated

as a separate wall assembly with a default U-foctor 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,the mechanical equipment penetration area

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

2.1 1 Amendments to Section 6.5,3,1 ,1

Allowable Fan Horsepower

6.5.3.1.1 Allowable Fan Horsepower.

Each HVAC sysfem having atotal fan system motor nameplate horsepower exceeding 5 hp atfon
system design conditions shall not exceed the allowable fon system motor nomeplate 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 alfon system design conditions. Single-zone VAV systems

shall comply with the constant-volume fan power limitation.
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Exceptions to 6.5.3.1.1

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 environmental control may use variable-volume fan power limitation.
2. lndividualexhaust fans with motor nameplate 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-L and 6.5.6.1-2, based on the climate zone and percentage

of outdoor orr at design airflow conditions. Table 6.5.6.1-1 shall be used f or all ventilotion systems

that operate less than 8,000 hours per year, and Table 6.5.6.1.-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 entholpy recovery rofio shall mean a change in the enthalpy of the
outdoor air supply equal to 50 percent of the difference between the outdoor oir 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 6.5,1.L.

Exceptions

1. 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.
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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 = 745.5W,1 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 [PD X CFMD/4L31]

Where:
PD = Each applicable pressure drop adjustment from Table 6.5.3.I-2 in in. of water
CFMD =ThedesignairflowthrougheachapplicabledevicefromTable6.5.3.l.-2incubicfeetperminute.
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3. Where more than 60 percent of the outdoor orr heatingenergy is provided from site-

recovered energy or site-solor energy.

4. Heating energy recovery in Climate Zones 0, 1, 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 atthe outdoor arr percentage

covered by Table 5.5.6.1-1.

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 1-0.4.3.5.1through 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

10.4.6 Commercial Kitchen Equipment

Commercial kitchen equipment shall comply with the minimum efficiency requirements of
Tables 10.4.6-I through Table 10.4,6-5.

Table 10.4.5-1: Minimum Efficiency Requirements: Commercial Fryers

Table 10.4.6-2: Minimum Efficiency Requirements: Commercial Hot Food Holding Cabinets

Table 10.4.6-3: Mi nimum Efficiency Requirements: Commercial Steam Cookers

a. Cooking Energy Efficiency is based on heavy load (potato) cooking capacity
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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 FI367-I7

Large Vat Open Deep-Fat Gas Fryers 2 5Oo/o < 12,000 Btu/hr

Standard Open Deep-Fat Electric Fryers >83% < 800 watts
ASTM Standard F2144-77

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 F2L40-tL13<V<28 s2.OV +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

F1484-I8

4-pan 50% 530 watts

5-pan s0% 670 watts

6-pan and larger so% 800 watts

Gas Steam

3-pan 38/o 6,250 Btu/h

4-pan 38% 8,350 Btu/h

5-pan 38% 10,400 Btu/h

6-pan and larger 38% 12,s00 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

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 +

17.00

Reported GPH < 4.96x +

17.00

Table 10.4.5-4: 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 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. GPR = gallons per rack; GPSF = gallons per square foot of rack; GPH = gallons per hour; x = sf of conveyor belt (i.e.,

WxL)/min (maximum conveyor speed).

Table 10.4.5-5: Minimum Efficiency Requirements: Commercial Ovens

a. 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.

NYStretch Energy Code 2020
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Fuel Type Classification ldle Rate Cooking-Energy

Efficiency, %

Test Procedure

Convection Ovens

Gas Full-Size s 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 < 200P" +6,511 Btu/h >4t

ASTM F2861 - 17
Convection Mode < 150P" +5,425 Btu/h >55

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 Barages and new parking lots powered by the energy services for a building, and with
L0 or more parking spaces, shall provide either:

1. Panel capacity and conduit for the future installation of minimum 208/240V 40-amp outlets

for 5 percent ofthe total parking spaces and not less than two parking spaces; or
2. Minimum 208/24OV 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 l-0.4, 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 simulation progrom described in Section L1.4, and

c. The energy efficiency level of components specified in the building design meet or exceed the
efficiency levels used to calculate the design energy cost; 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:

For multifamily, hotel/motel and dormitory building area types, the margin by which

the proposed envelope performonce factor exceeds the base envelope performance

foctor shall not be greater than L5 percent. For compliance with this requirement,

the bose envelope performonce 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 fenestration 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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ll.

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

wall area in consistent units.

The multiplier may be applied to the rated SHGC of the vertical fenestrotion 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

performance foctor exceeds the bose envelope performance factor shall be not

greater than 7 percent. For compliance with this requirement, the bose envelope

performance factor 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.

ilr.

2.19 Amendments to Section 11.4.3.2

Annual Energy Costs

11.4.3.2 Annual Energy Gosts.

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

outhority. Where on-site renewable energy or site-recovered energy is used, the 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-site renewoble energy, the baseline design shall include the same

generation system.
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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 p roposed design shall be
consistent with the design documents, including proper
accounting oflenestration and opoque envelope types and
area; interior lighting power and controls; HVAC system
types, sizes, and controlsi and service water-heating
systems and controls.

b. All conditioned spoces in the proposed des4qn 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
temperoture control throttling ronge, shall be the same for
proposed design and baseline building design.

c. When the Energy Cost Eudget 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 in the 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 design 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 propased
design.

2. Additions ond 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 thal are included in the bur'lding model.

c. Design spoce temperature and HVAC system operating sef
points and schedules on either side of the boundary
between included and excluded parts of the bullding are
identical.

d. lf a declining block or similar utility rate is being used in the
analysis and the excluded and included parts of the building
are on the same utility meter, the rate shall reflect the
utility block or rate for the building plus the addition.

Same as proposed design

Prapased Design {iColumn A}

0esign Energl Cost {DECI

Eudg* Eultding Design {Column B}

: Energy Cost gudg@ (ECB,
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3. Space Use Clossiftcation

Same as proposed design.Ihe 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 specify 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 proposed design.The schedule types listed in Section 11.4.1.1(b) shall be

required input. The schedules shall be typical ofthe
proposed desrgrn as determined by the designer and

approved by the outhority hoving jurisdrction. Required

schedules shall be identical for the proposed design and

budget bu ildi ng des ig n.

Praposed Eesign {Column A}

Aaeign EnErgy Cast IDEOI

&udget Bulldtng Oeclgn (Column B}

, Energy Cogt Bvdget IEC&I

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)
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5. Building Envelope

All components ol 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 building 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. L-4 exceeds L percent of the 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 outhority having 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 reflectonce of 0.30 and a thermal emittonce of 0.90.

4. Manually operated/enestroflon shading devices, such as

blinds or shades, shall not be modeled. Permanent shading

devices, such as fins, overhangs, and lightshelves, shall be

modeled.

fhe budget building design shall have identical conditioned floor
area and identical exterior dimensions and orientations as the
proposed design, except as follows:

a. Opogue assemblies, such as roof, floors, doors, and wolls,

shall be modeled as having the same heot capocity as the
proposed design but with the minimum U-factor required
in Table C4O7.t.4lor new buildings or additions and

Section C503.3 for alterations. Opaque assemblies in semi-

heated spaces shall be modeled as having the same heot
copacity aslhe proposed design but with the minimum U-

factor required in Section 5.5.

b. The exterior roolsurfaces shall be modeled with a solar

reflectance and thermal emittance as required in Section

5.5.3.1.1(a). All other roo/s, including roo/s 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 modeledifenestrotion
shall be assumed to be flush with the woll or roof .lf the

fenestration orea tor 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. lfthe vertical fenestrotion 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 orientation and again after rotating the entire
budget building design 90,180, and 270 degrees and then
averaging the results. Fenestrotlon U-factor shall be equal

to the criteria from Table C402.4 for 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 Vf shall be equal to that determined in
accordance with Section C3.6(c). The fenestrotion model

for building envelope alterations shall reflect the limitations
on area, U-factor, 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 4.2.1.2 , the building envelope assumptions for the
existing building tn lhe 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

Lighting power in lhe proposed design shall be determined as

follows:

a. Where a complete lighting system exists, the actual lighting power

for each thermol 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 dreo type.

d. Lighting system power shall include all lighting systern components

shown or provided for on plans (including /omps, ballasts,lask

fixtu res, a nd fu rn iture-mounted /xfures).

e. The lighting schedules in the proposed design shall reflect the

mandatory automotic lighting confrol requirements in Section 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.

f . Automaticlightingcontrols 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 luminoire under control by dividing the rated

lighting power of the luminaire by the factor (1 + ICF), where ICF

indicates the sum of all applicable control factors (CF) per Section

9.6.3 and Table 9.6.3.

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 desrEtn 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 forfxfures 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.

7. Thermal Block - HVAC Zones Designed

Same as proposed design.Where HVAC zones are defined on HVAC design drawings, each

HVAC zone shall be modeled as a separate thermal block.

Exceptions: Different HVAC zones may be combined to create a

single thermol block or identical thermol blocks to which

multipliers are applied, provided all of the following

conditions are met:

1. The spoce-use classification is the same throughout the thermal

block.

2. All HVAC zones in the thermal block that are adjacent to glazed

exterior walls and glazed semiexterior wollsface the same

orientation 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 of HVAC system.
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Tabfe 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

8. Thermat 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. lnteriot spaces shall be those located more than 15 ft from
an exterior wall or semiexterior wall. Perimeter spoces shall be those

located closer than 15 ft from an exterior woll or semiexterior wall. A

separate thermal zone does not need to be modeled for areas

adjacent to sem iexterior wolls that sepa rate semiheated spoce from
conditioned space.

b. Separate thermol blocks shall be assumed for spoces adjacent to
glazed exterior walls or Elazed semiexterior walls; a separate zone

shall be provided for each orientation, 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 L5 ft or less

from a glazed perimeter wal/, except thatfloor arca within 15 ft of
glazed perimeter wolls having more than one orientotion 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 rool
assemblies from zones that do not share these features.

Same as proposed design.

9. Thermol Blocks - Multifamily Residentiol Bulldings

Residentiol spoces shall be modeled using one thermol block per

spoce except that those facing the same orientations may be

combined into one thermal block. Corner units and units with rool
or floor loads shall only be combined with units sharing these
features.

Same as proposed design.
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Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)

NYSIretch Energy Code 2020
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7A; HVACSys.tems

fhe HVAC system type and related performance

parameters for the budget building deslgn 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 systern 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 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 elficiency ratings include supply fan

energy, the efficiency rating shall be adjusted to remove the supply

fan energy from the efficiency rating in the budget building design.

The equations in Section 11.5.2 shall not be used inthe proposed

design.fhe proposed design HVAC system shall be modeled using

manufocturers'full- and part- load data for the HVAC system

without fan power.

c. Where no heating system exists, or no heating sysfem has been

specified, the heating system shall be modeled as lossil fuel.The
system characteristics shall be identical to the systern modeled in

the budget building design.

d. Where no cooling systern exists, or no cooling sysfem has been

specified, the cooling sysfem shall be modeled as an air-cooled

single-zone system, one unit per thermal block. The system

characteristics shall be identical to the sysfem modeled in the

budget bui ldin g d esign.

Praposed Deslgn {Column A}

Aesign Energy Cost IDECI

Budget Bullding Design (Column B|

Energy Cost Eudget IECBI
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77. Seruice Woter-Heoting Sysfems

The service woter-heoting 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-heoting system exists, the model

shall reflect the actual system type using actual component
capacities and efficiencies.

b. Where a service woter-heating system has been designed, the
service water-heating model shall be consistent with design

documents.

c. Where no service woter-hedting sysfem exists or is specified, no

service water heating shall be modeled.

The servr'ce woter-heoting system type in the budget
building desrgn shall be identical tothe proposed design.

The seryrbe woter-heating system performance of the
budget building design shall meet the requirements of
Section C404.2, and where applicable the requirements of
C4A4.2.1 and C404.2.2, without exception.

Exceptions:

L. If the seryice water heating system tvpe is not listed in Table

C4O4.2, it shall be identical to the proposed design.

2. Where Section 7.5.1. or 7.5.2 applies, the boiler shall be split
into a separate spoce-heating boiler and hot-woter 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 inthe baseline 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 oreo 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 the building and shall be included when

calculating th e 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 1L5.7, 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 oreo 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 14 of Table tL.s.t, including exhaust fans, parking

garage ventilotion fans, exterior building lighting,

swimming pool heaters and pumps, elevators and

escalators, refrigeration equipment, and cooking

equipment.

Proposed Design {eokmn A}
Oeslgn Energy Cosr tDE€l

' Eudget Euilding Ddsign tColumn Bl
Eaergy Cost Eudget$e&l

Table 11.5,1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost (Continued)
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13. Modeling Exceptions

NoneAll elements of the proposed design building envelope, HYAC,

seruice water heating, lighting, and electrical systems shall be

modeled in the proposed design in accordance with the
requirements of Sections 1 through 12 of Table 11.5.1.

Exceptions: Components and systems inthe proposed design

may be excluded from the simulation model provided that

1. component energy use does not affect the energy use of
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 9.5 applying to the excluded

components are met.

14. Modeling Limitations to the Srmulation Program

Same as proposed designlf lhe simulation progrom cannot model a component or

system included inlhe proposed design, one of the following

methods shall be used with the approval of lhe outhority

having jurisdiction;

a. lgnore the component if 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 or 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 lhe 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 performonce rating method requires conformance with the following provisions:

1. All requirements of Sections 5.4,6.4,7.4,8.4,9.4,LO.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 the interior lighting power allowance

determined using either Tables G3.7 or G3.8 and the methodology described in Sections

9.5.1" and 9.6.1.
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2.22 Amendments to Section G1.2.2
Performance Rating Calculation

G1.2.2 Performance Rating Calculation.

The performance of lhe proposed design is calculated by either the provision s of G1.2.2.1

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 Gost 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 performonce / Boseline building performonce

Both the proposed building performance and the boseline building performance shall include all

end-use load components within and associated with the building when calculating the
Performance Cost lndex.

2.24 Addilion 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 / Baseline 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 purchosed energy and shall be subtracted from the
proposed design energy consumption prior to calculating the proposed building performonce. On-

site renewable energy generated by sysfems 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 reduction in proposed
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building performance or proposed building source energy associated with on-site renewable

energy systems shall not exceed 5 percent of the calculated baseline 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 cost 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 baseline building design shall be based on the energy source used as the backup energy

source, orthe 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 Boseline Building Performance

5. Building Envelope

All components of the building envelope in the proposed

desrgn shall be modeled as shown on architectural
drawings or as built lor existing building envelopes.

Exceptions: The following building elements are permitted to
differ from architectural drawings:

1. All uninsulated assemblies (e.9., projecting balconies,
perimeter edges of intermediate/oor stabs, concrete

floorbeams over parking garages, roolparapet) shall

be separately modeled using either of the following
techniques:

a. Separate model of each of these assemblies

within the energy simulation model.

b. Separate calculation of 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-foctoris
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.9.,

exterior wal/s) need not be separately described,

a. Equivalent dimensions shall be assumed for each building
envelope component type as in the 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 lhe proposed design and boseline
building design. The following additional requirements
shall apply to the modeling of the baseline building
design.

a. Orientation.The boseline building performonce shall

be generated by simulating lhe building with its

aclual 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:

1. lf it can be demonstrated to the satisfaction of
lhe roti ng o uthority thal lhe bu ild i ng

orientotion is dictated by site considerations.

2. Buildings where the vertical fenestration orea
on each orientotion varies by less than 5

Proposed Building Performance Baseline Building PerformanceNo.
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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
orientation and thermal properties. When the total
area of penetrations from mechanical equipment
listed in Table 5.8.1-4 exceeds t% of the opaque
above-grode woll area, the mechanical equipment
penetration area shall be calculated as a separate wall
assembly with a default U-foctor of 0.5. Where
mechanical equipment has been tested in accordance
with testing standards approved by the outhority
hovi ng ju risd iction, the mechanical equipment
penetration area may be calculated as a separate wol/
assembly with the U-foctor as determined by such

test.

2. Exterior surfaces whose azimuth orientation 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 emittance of 0.90.

4. Monuol fenestration shading devices, such as blinds or
shades, shall be modeled or not modeled the same as

in the boseline building design. Automatically
controlled/enestration shades or blinds shall be

modeled. Permanent shading devices, such as fins,
overhangs, and light shelves shall be modeled.

5. Automatically controlled dynomic glozing may be
modeled. Manually controlled dynomic glozing shall
use the average of the minimum and maximum SHGC

and VT.

b. lnfiltrotion 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 systern operation,
including strategies that are intended to positively
pressurize lhe building. The air leakage rate of the building
envelope (lzsn") at a fixed building pressure differential of
0.3 in. of water shall be 0.4 cfm/ft'z. The air leakage rate of
the building envelope shall be converted to appropriate
units for the simulotion progrom using one of the methods
in Section G3.1.1.4.

Exceptions: When whole-building air leakage testing, in

accordance with ASTM E779, is specified during design and
completed after construction, the proposed design air

percent.

b. Opaque Assemblies. Opoque 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-

foctors in Tables c3.4-1 throush G3.4-8:

r Roofs-lnsulation entirely above deck (A2.2).

e Above-grode wolls-Steel-fromed (A3.31. \
o Below-grode wolls:Concrete block (A4).

e Floors--Steel1orst(A5.3).

c Slob-on-grode floors shall match the F-foctor for
unheated slabs from the same tables (A6).

. opoque doortypes shall be ofthe same type of
constructions as the proposed design and
conform to the Uy'octor requirements from the
same tables (A7).

Verticol Fenestrotion Areqs. For building area types
included in Table G3.1.1-1, verticol fenestration areos
for new buildings and additions shall equal that in

Table G3.1.1-1 based on the area of gross above-
grode wolls that separate conditioned spaces and
semiheated spoces from the exterior. Where a

building has multiple building area types, each type
shall use the values in the table. The vertical

fenestrotion shall be distributed on each face ofthe
building in the same proportion as in the proposed
design. For building areas not shown in Table G3.1.1-
t, vertical fenestrotion areo for new buildings and
additions shall equal that in the proposed design or
40% of gross obove-grade wall area, whichever is

smaller, and shall be distributed on each face of the
building in the same proportions in lhe proposed
design.fhe fenestrotion oreq for an existing building
shall equal the existing/enestrotion oreo prior to the
proposed work and shall be distributed on each face
of lhe 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).

Verticol Fenestrstion Assemblies, Fenestrotion f or
new buildings, existing buildings, and additions shall
comply with the following:

. Fenestration U-factors shall match the
appropriate requirements in Tables G3.4-1
through G3.4-8 for the applicable glazing
percentage for Uarr.

. Fenestrotion SHGCs shall match the appropriate
requirements in Tables G3.4-1 through G3.4-8
using the value for SHGC"ulor the applicable

d.
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leakage rate of the building envelope shall be as measured vertical glazing percentage.

r All vertical fenestrotion shall be assumed to be

flush with the exterior wall, and no shading
projections shall be modeled.

o Monuol 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 design is 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 in the 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. Roof Solar Reflectance and Thermal Emittance.fhe
exterior roof surfaces 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 to 2018International Energy Conservation

Construction Code Residential Provisions

3.1 Amendments to Section 401.2

R401.2 Compliance. Projects shallcomply with one of the following:

L. 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 and Group R-4 buildings, the provisions of Section R405 (simulated

performance) and the provisions of Sections R40l 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

Table R402.1.2
Insulation 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 R4O2.2.5. 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.

I. 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.
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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 21" int. or
20+5 or
13+10

Ls/20 308 Lsl19 10,4 ft Lsh9

5 o.27 0.50 NR 49 21. int. or
20+5 or
13+10

ts/20 30c rs/19 ro,4fI rs/E

6 0.27 0.50 NR 49 20+5 or
13+10

rs/20 30c rs/19 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 Section R402.2.2

Ceilings without attic spaces

R402.2.2 Ceiling without attic spaces. Where Section R402J.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 R4O2.t.4 and the Total UA alternative in

Section R402.1.5.

3.5 Amendments to SectionR402.4.1.1
lnstallation

R402.4.1.1lnstallation. The components of the building thermal envelope as indicated in Table R4O2.4.t.1,

shall be installed in accordance with the manufacturer's instruction and the criteria indicated in Table

R402.4.LI 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 R402.4.1,.L 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.
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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 o.27 0.50 0.026 0.045 0.056 0.033 0.050 0.042

5 o.27 0.s0 0.026 0.045 0.0s6 0.033 0.050 0.042

6 o.27 0.50 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, All ducts and air handlers shall be installed in accordance with Section R403.3.1through

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

accorda nce with Sections R403. 5. 1 th rough 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 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 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. ln 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 54 ounces for hot or tempered water from a

water heater or boiler; and24 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 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.
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Nominal Pipe

or Tube Size

(inch)

VOLUME (tiquid
Ounces Per Foot

Lencth)

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)
t/4' 0.33 50 t6 6

5/t6. 0.5 50 15 4

3/8' 0.75 50 16 3

rl2 1.5 43 t6 2

s/8 2 32 t2 t
3/4 3 2I 8 0.5

7/8 4 16 6 0.s

1. 5 13 5 0.5

r 1./4 8 8 3 0.5

tL12 n 6 2 0.5

2 or larger 18 4 1 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 spm.
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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 Zone 4, a ba la nced ventilotion system designed and installed according to the

requirements of Section M1507.3 of the 2015 lnternational Residential Code (lRC) that uses the return

side of the building's heating and/or coolingsystem air handlertosupplyoutdoorair, shallbe 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

M 1507.3.3(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 mechanical ventilation system shall be tested and

verified by an approved 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-2016.
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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). ltlew buildings shall comply with the following:

L. 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 a2O8/240V 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. 208/240V 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 R406.4
Maximum Energy Rating Index

NYStretch Energy Code 2020
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Climate Zone Energy Rating lndexa

4 50

5 50

6 50

a. Where 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 the 2015 International Enersv ConsemationCode.
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3.16 Addition of New Section R408

Passive House

Section R408
Passive House

R408.1 General. Buildings shallcomply with either Section R408,1..1or R408.1.2 and shallcomply with
Section R408.2.

R408.1.1. Passive House lnstitute US (PHIUS) Approved 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 9k9fu/ft2/Vear. The dwelling unit shall also be tested with a blower door and found to
exhibit no more than 0.05 CFM50/ft2 or 0.08 CFM7s/tt of air leakage.

R408.1.2 Passive House lnstitute (PHl) 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/ftzfyear, 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

infiltrotion rate of no more than 1.0 air changes per hour under a pressure of 50 Pascals.

R408.2 Documentation

1. 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 officiol:

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 kBTU/ft2/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 official:

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 official:

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/ftz/year.

3.'17 Amendments to *ACCA" in Chapter 6

Referenced Standards

Manual D-15: Residential Duct Systems

R403.3.8

Manual J-15: 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 International Association of Plumbing and Mechanical Officials

4755 E. Philadelphia St.

Ontario, CA9L75t

IAPMO IGC 346:2017 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

NYStretch Energy Code 2020

Part 3 - Amendments to 2018 Energy Conservation Construction Code Residential Provisions 63



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 
-PHlUS" 

to Chapter 6

Referenced Standards

PHIUS Passive House lnstitute US

116 West lllinois Street, Suite 5E

Chicago, IL 60654, USA

PHIUS+ 2015: Passive Building Standard - North America

R408.1
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The following is a summary ol the differences belween the 2020 NYStretch Energy Code (NYStretch), the 2020 NYS

Energy Code (ECCCNYS-2020), and ASHRAE 901 2016. lt 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" - R401 through R4O4 (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 R4O2l.4 changed accordingly. Prescriptive, e.9., can be traded.)

SHGC
Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Bsmt
Wall
R-value

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

Fen
U-Factor

Skylt
U-Foctor

Stretch
Code

o.21 0.50 .o4 49
21 or
20+5 or
13+10

15t20 30u 15n9 10.4 ft. 15/19

49
20 or
13+5

B/13 19 10/13 10,2 fr. 10t13
Energy
Code

o.32 0.55 o.4

Climate
Zone 4

SHGC
Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Bsmt
Wall
R-value

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

Fen
U-Factor

SkyLt
U-Factor

Stretch
Code

o.27 0.50 NR 49
21 or
2O+5 or
13+10

15/20 30" 15/19 10, 4 ft. 15119

2O or
13+5

13t11 15119 10, 2 ft. 15/19
Energy
Code

0.30 0.55 NR 49 30u

Climate
Zone 5

Ceiling
R-Val

Wood
Wall
R-Value

Mass
Wall
R-Value

Floor
R-Val

Bsmt
Wall
R-value

Slab
R-Value/
Depth

Crawl Sp
Wall
R-Value

Fen
U-Factor

SkyLt
U-Factor

SHGC

Stretch
Code

o.27 0.50 NR 49
21 or
20+5 or
13+10

15120 30u 15119 10, 4 ft. 15/19

Energy
Code

0.30 0.55 NR 49
20+5 or
13+10

15120 30u 15/19 10, 4 ft. 15119

Option 2 .24 0.55 NR 60 23 cav 19/21 2na 15119 10, 4 ft. 15/19

Climate
Zone 5
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Provisions in NYStretch that are not in NYS Enerqy Code

. 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 sf 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 by the NYS Energy Code.
In 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 * Drain water heat recovery units must have a minimum efflciency of
4O% if installed for equal flow or a minimum efficlency of 52% if installed for unequal flow. Requirements are
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 heater and fixture; 2) maximum allowable pipe volume between water heater and fixture;
3) drain-water heat recovery; or 4) recirculation system.

r R4O3.6.2 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.

. R4O4.1 Lighting - NYStretch Code requires 907" high-efficacy lighting, with lamps at a minimum of 65 lunrens per watt
and luminaires at minimum of 45 lumens/watt (mandatory).

f, 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"/o 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 pathwayfrom roof to panel is required.

. Electric vehicle charging capability for one- and two-family detached homes and townhomes. 208V 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 2O8/240Y outlets for 5"/" of spaces' but
with a minimum of at least one space or 2) 2O8/24OV outlets for 5"/" of parking spaces with a minimum of at
least one space..

r 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 - Climate Zone 4,61 for Zones 5 and 6.

r R4O8 Passive House - An optional compliance path in NYStretch; allows use of either PHIUS or PHI approved
software along with ECCCNYS-2020 prescriptive AND mandatory requirements. Dwelling unit MUST score a maximum
of 9.5 kbtuh/ft2lyr 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 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

2. ASHRAE 9O12016 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 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

4. 2O2O Energy Conservation Construction Code (NYS Energy Code), Prescriptive Path - (Sections C4O2 through
C406 and C408, as amended by NYStretch) and Appendix CC if mandated by local ordinance (addiiional power
distribution system packages).

Prescriptive Path

TABLE C4O21.4 - Comparison ECCCNYS-202O/NYStretch, U-factor Method ALSO used for ASHRAE 90.1 Prescriptive Path

OPAOUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REOUIREMENTS, U-FACTOR METHOD"'b

4 5 6

Group R
Climate Zone

All Other Group R All Other Group R All Other

lnsulatlon Entirely
above Roof Deck

u-0.032/
u-0.030

u-o.o32/
u-o.030

u-0.032/
u-0.030

u-o.o32/
u-0.030

u-o.o32/
u-0.029

u-0.032/
u-0.029

Metal Buildings u-0.035 u-0.035 u-0.035 u-0.035
u-0.031/
u-0.028

u-0.031/
u-o.026

Attic and Other
u-0.o27/
u-0 020

u-0.021/
u-0.020

u-o.o27t
u-0.020

u-o.o21t
u-0.020

u-o.o21l
u-0 019

u-o.o21l
u-0.019

Mass"
u-o.104/
u-0.099

u-0.090/
u-0.086

u-0.90/
u-0.086

u-0.080/
u-0,076

u-0.080/
tJ-o 076

u-o.o71/
u-0 067

Metal Buildings
u-0.052/
u-0.048

u-0.052/
u-0.048

u-0.052/
u-0.048

u-o.o52/
u-0.048

u-0.052/
u-0.048

u-0.o52/
u-o.048

Metal Framed
u-0.064/
u-0.061

u-0.064/
u-0.061

u-0.064/
u-0.052

u-o.064/
u-0.052

u-0.064/
u-0.o47

u-0.064/
u-0.044

u-0.064/
u-0.061

u-0.064/
u-0.048

u-0.064/
u-0.048

u-0.051/
u-0.048

u-0.05li
u-0.046

Wood Framed
and Other"

u-0.064t
u-0.061

Below-Grade Wall"
c-0.119 c-o.1191

c-0.092
c-0.119 c-0.119/

c-0.092
c-0119/
c-0.092

c-0.119/
c-0.o63

Walls, Above Grade

Walls, Below Grade

Roofs
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4 5 5
Climate Zone

All Other Group R All Other Group R All Other Group R

Massd
u-0.076/
u-0 057

u-o.o14/
u-0.051

u-o.ot4/
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-oo2l
u-0.033/
u-oo27

Unheated Slabs
F-O.54/
F-O.52

F-0.541

F-0.52
F-O.54/
F-0.52

F-0.54/
F-0.51

F-O.541

F-0.51

F-O.54/
F-0.434

Heated Slabs
F-O.86 0.64t
F-0.63

F-0.86 0.64/
F-0.63

F-0.79 0.64t
F-0 63

F-0.79 0.64/
F-O 63

F-O.79 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.o37 u-0.037 u-0.o37

Garage Door
<14o/o 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

For Sl: l inch - 25.4 mm, l pound per squore foot- 4.88 kg/m2,l pound per cubicfoot -16 kg/ 3 ci - Continuous itlsulotion, NR=No Requircment,
LS = Llner Sysfern.

" Where ossembly U-foctors, C-foctors, ond F-foctors ore estoblished in ANSIASHRAE/IESNA 9O.1 Appendix A, suclt opoque ossemb lies sholl be o
complionce olternotive where those volues meet the criterio of tllis table, and provided thot the constructian, excluding the clodding systen on wolls,
complies witlt the oppropriote constrLtction detoils fron ANSI/ASHRAE/ISNEA 9O.l Appendix A.

'' Where U-foctors hove been estoblished by testing in occordonce with ASTM C1363, such opoque ossemblies sholl be o complionce olternotive where
those volues meet the criteria of this toble. The R-volue of continLtous insulotion con be odded to or subtrocted from the originol tested design.

" Where heoted s/obs ore below grode, below-grode wolls sltoll comply with the U-foctor requirements for obove-grode moss wolls.
d lvlttss llOt>is'siloi ac i, r::<'.i>teia;ict: wii, St'a:,a.!t :.11,1).:i..3.

' "Mass walls" sholl be in occordonce with Section C4O2.2.2.
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TABLE C4O2.1.3 - Comparison ECCCNYS-2O20 versus NYStretch Table CB 102.2 (Also used for ASHRAE 90.1-2016

MUST be aciopled speciflcally by tht juitsdictrcn)

OPAOUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REOUIREMENTS, R-VALUE METHOD"'h

5 64 Except Marine

Group R All Other Group R All Other Group R
Climate Zone

All Other

lnsulation Entirely
above Roof Deck

R-3Oci/
R-33ci

R-3Oci/
R-33ci

R-30ci/
R-33ci

R-30ci/
R-33ci

R-30ci/
R-33ci

R-30ci/
R-33ci

R-9.5 + R-11 LS R-9.5 + Rl1 LS R-9.5 + R-1i LS R-9.5 + R-l1 LS/

R-30 + R-11 LS

R-9.5 + R-11 LS/
R-30 + R-11 LS

Metal Buildingsb
R-9.5 + R-1'1 LS

Attic and Other
R-38/
R-53

R-38/
R-53

R-38/
R-53

R-49/
R-53

R-49/
R-53

R-49/
R-53

R-11.4cil

R-13.3ci

R-11.4ci/

R-l3.3ci
Rl3.3ci/
R-15.2ci

Rl3.3ci/
R-15.2ci

Rl2.5ci
Mass"

R-9.5ci/
R-1'1.4ci

Metal Buildings
Rl3 + Rl3ci R-13 + Rl3cii

Rl3 + R-19.5ci

R-13 + Rl3ci/
R-'13 + R-19.5ci

R-13 + Rl3ci/
R-13 + R-19.5ci

R-13 + Rl3ci/
R-13 + Rl9.sci

R-13 + R-13ci/
R.l3 + Rlg 5ci

R-13 + R-7.5ci/
R-13 + R-B.5ci

Rl3 + R-7.5ci/
R-13 + Rllci

R-13 + R-Zsci/
R-13 i R-11ci

R-13 + R-75ci/
R-13 + Rl3.5ci

R.13 + R-75ci/
R-13 + R-14.5ci

Metal Framed
R-13 + R-7.5ci/
R-'13 + R-B 5ci

Rl3 + R-7.5ci or
R-20 + R-3.Bci/
R-13 + R-gci or
R-19 + R-5ci

Rl3 + R-7.5ci or
R-20 + R-3.8ci/
Rl3 + R-9.5ci or
R-19 + R-6ci

Wood Framed
and Other

R-13 + R-3.8ci or
R-20t
R-13 + R-4.5ci or
Rl9 + Rl.sci

RJ3 + R-3.Bci or
R-20/
R-13 + R-4.5ci or
R-19 + Rl.5ci

Rl3 + R-3.8ci or
R-20/
R-13 + R-9ci or
R-19 + R-5ci

Rl3 + R-75ci or
R-20 + R-3.8ci/
R-13 + R-9ci or
Rlg + R-5ci

Below-Grade Wall"
R-75ci R-Z5ci/

R-10ci

R-75ci R-Z5ci/
R-10ci

R-7.5ci/
R'10ci

R-7.5ci/
R-l5ci

R-12.5c/
R-16.7c'

R-12.5c/
R-16.7ci

Massd
R-10c/
R-l5ci

R-10.4cl
R-16.7ci

Rl0c/
R-15ci

R-l2.5c/
R-16.7ci

R-30 R-30 R-30 R-30/
R-38

R-30/
R-38JoisVFraming"

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

R-10 for
12" below/
R-15 for
24" below

RlO for
24" below/
R-15 for
24" below

R-l0 for
24" below/
Rl5 for
24" below

RIO for
24" below/
R-15 for
24" below

RlO for
24" below/
R-l5 for
24" below

R-15 for
24" below

Heated Slabsg

R-15 for 24"
below + R-5

full slab/
R-20 for 48"
below + R-5

fuil slat)

RlS for 24"
below + R-5

full slabi
R-20 for 48"
below + R-5

full slab

R-15 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-Swinging R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75

Slab-on-Grade Floors

Opaque Doors

For Sl; 1it1ch = 25.4 mm, l pound per square foot -4.88 kg/m2. I pound per cubic foot-16 kg/n3. ci = Continuaus insulotian, NR -No Requirenent,
LS - Liner System.

'Assembly descriptians con be found in ANSYASHRAE/IESNA Appendix A.
t'Where using R-volue complionce nethod, o thermol spocer block sholl be provided, otherwise use the U foctor conplionce methoc.l in Toble C4O2.1.4.

" Where heoted slobs ore below grocle, below grctde wolls sholl cortiply with the exterior insLilotion requirements for heated slobs.
d "A.tt:: ii,.jais' ::i).rli ile ii aai:t:,1(!(:jjct: ;+:ii' Sec.lii.lr: r:402 :1.3

' Sf at: ilcc! :ilist si.j:i.,.r']-s si:i.:ii be: :itsijioiecj lit ij -:;t3

'"Moss walls" sholl be in occordonce with Sectian C4O2.2.2.

" Not opplicoble to goroge doors. See Toble C4O2.1.4.

Provisions in NYStretch that 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.

r 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, C402.5.6, and C402.5.7).

. Other new buildings may demonstrate compliance according to the above provisions or by complying with the
prescriptive requirements in Sections C4O2.5l through 4O2.5.8 and C408.4 (see below for description).

I C4O37.4 Energy Recovery Ventilation (mandatory) (previously C4O3.2J!- - 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.

r 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 Controls (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 (C4O5.2.31.

4. Exterior lighting - unless controlled from within a dwelling unit, exterior lighting must be reduced by at least 50% during
certain times of day (C4O5.2.61.

5. Parking lot lighting - reduced by at least 507o 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 10-207o (Tables C4O5.3.2(F and 2l).

7. Exterior lighting - allowances for some areas that are slightly more stringent (Table C4O5.4.212J1.

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.

C4O5.9 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 with more than 10 spaces must
provide panel capacity and conduit for 2O8|24OV outlets for at least 5% of parking spaces with a minimum of two or provide

the outlets f or 5/" of spaces with a minimum of two spaces.

C4O5.l1 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 orlented between'110 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 conduitto roof from electrical panel, along with panel

space for the PV interface and roof-load calculations.

C4O5.12 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.

C4O5.1 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 901 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 C503 Existing Buildings/Additions

I 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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NYSERDA's Promise to New Yorkers=

NYSERDA provides resources, eXpertis€,

and objective information so New Yorkers can

*'nelk* cronfiderut, r r:"f*rru"1*ci 8{"1* yfrV elecisicirs.

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.



Energy Savings and Gost-Effectiveness Analysis of
the 2020 NYstretch Energy Gode

Residential Provisions

Prepared for:

New York State Energy Research and Development Authority

Albany, NY

Marilyn Dare
Senior Project Manager

Prepared by:

Resource Refocus LLG

Berkeley, CA

Vrushali Mendon
Senior Technical Consultant

Margaret Pigman
Technical Consultant

Dr. Carrie Brown
Senior Technical Consultant

NYSERDA Report 19-37 NYSERDA Contract 137765 July 2019



Notice

This report was prepared by Resource Refocus LLC in the course of performing work contracted

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 ofNew 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 ofany product, apparatus, or service, or the

usefulness, completeness, or accuracy ofany 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. [f 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.

Preferred Citation

New York State Energy Research and Development Authority (NYSERDA). 2019. "Energy Savings

and Cost-Effectiveness Analysis of the 2020 NYStretch Energy Code Residential Provisions."

NYSERDA Report Number l9-37. Prepared by Mendon VV, M Pigman and CA Brown.

Resource Refocus LLC, Berkeley, Califomia. nyserda. ny. gov/publ i cations



Abstract

This report summarizes the energy 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

summarized in the Appendix.
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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 turn

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

energy models tailored to the code requirements for New York State. The enerry savings from the

enerry 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 30-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 energy,

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

* 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 Cost Savings by Glimate Design Zone

Table S-3. Average Annual Simple Payback by Building Type and Glimate Design Zone

TotalRegulated Site
Energy

(kBtu/dwellinq unitl

Total Regulated
Source Energy

(kBtu/dwellino unitl

Total Energy Costs
($/dwelling unit)

Baseline* 59926.4 91 545.1 1514.9

2020 NYStretch 45161.4 71769.2 1216.7

Savings 24.60/o 21 .60/o 19.7%

Glimate Desiqn Zone
TotalRegulated Site

Enerqv Savinqs
TotalRegulated Source

Enerqv Savinqs
Total Energy

Gosts Savinqs
44-NYC 21 .1o/o 19.9% 19.Oo/o

44-balance 21 .5o/o 19.8% 18.8%

5A 25.3Yo 21.9% 19.6%

6A 26.2o/o 23.1% 20.9o/o

Glimate
Design
Zone

Single-family Multifamily

Total Annual
Energy Gost

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 $3ol $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 $1 71 $1,591 9.3
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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 the2020 NYStretch code.

New York State Averaqe
Annual Energy Cost Savings ($/dwelling unit) $278

I ncremental 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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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

energy savings and cost-effectiveness of the 2020 NYStretch code compared to the State baseline codes,

the 2016 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:

41^,5A, and 6,4 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 (PNNL). 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 2019t and results of an 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 the 2020 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,{.

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 Differences with the Largest Energy lmpact between the 2020 NYStretch Code and the

2020 ECCC NYS (Prescriptive + Mandatory Provisions)

Code
Section

Component 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 0.28a 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 494 604 49

Wood-framed
R-value

4A 20 or 13+5
21 int or 20+5 or

13+10

5A 20 or 13+5
21 intor 20+5 or

13+10

6A
20+5 or
13+104

23 cavity a 20+5 or'13+10

2



Table 1 continued

Gode
Section

Component cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Captured 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 194 15 or 194 15 or 19

Slab R-value
and depth

4A 10,2 ft 10,4 ft
5A 10,2 ft 10.4ft
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 orl9* 15 or 19* 15 or 19

R402.4.1.1
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

Code
Section

Gomponent cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Gaptured through
Energy Modeling

(Yes/No)

R403.3.8 Duct Sizing all

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

CDZ4A and CDZ 4A-
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

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

Gode
Section

Gomponent cDz 2020 ECCC NYS
2020

NYStretch

Energy lmpact
Captured 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 lmAff for lamps over
40 W; 50 lmA/V 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)

Component 2016
NYCECC

2020
NYStretch

Energy lmpact
Captured through
Energy Modeling

(Yes/No)
Fenestration U-factor 0.32 0.27 Yes

The impact is expected to
yield positive energy
savings in CDZ 4A.

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 75o/o 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 Energy Code compared

to the 2016 New York City Energy Conservation Code (2016 NYCECC) in New York City and the

2020 Energy Conservation Construction Code of New York State (2020 ECCC 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 GNNL) in previous code cycles

(Mendon et al. 2016) and the previous analysis of the 2020 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 International 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 2020ECCC NYS Rulemaking

process (NYSERDA 2019).

3.1 Overview of the Analysis

The 2020 NYStretch is designed to overlay the 2020 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 alternatives. 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 presuiptive 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 the2020 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 Gost for
Res idential Prototypes

This task involved the following steps:

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 4A., which was selected as the representative climate location for New

York City and the other set representing the requirements of the 2020 ECCC 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 Cost, and lncremental
Gonstruction 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 6A).

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 of heating, 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:

l. 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, I 0-year present value calculation of enerry cost savings, and a 3O-year

life cycle cost (LCC) savings were calculated.

4. The cost-effectiveness metrics were aggregated to lhe 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 (NYSERDA2019). 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 areaof 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. 201 5).

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 93%o. Thus, the weights were normalized to total 100% althe CDZ and State level during the analysis.

Table 3. Matrix of Construction Weights Used in the Analysis

CDZ4A CDZ 5A CDZ 6A

SF MF SF MF SF MF TOTALS

Slab-on-Grade, Heat Pump 0.64% 1.69% 2.O10k 0.56% 0.86% O.Oo/o 5.760/o

Slab-on-Grade, Oil Furnace 0.0% 0.0o/o 0.38% 0.0% O.QYo Q.QYo 0.38%

Slab-on-Grade, Gas Furnace 1.80% 2.12% 5.68% O.7Oo/o 2.44% 0.0% 12.74%

Heated Basement, Heat Pump 0.81% 2.14o/o 2.55% O.71o/o 1.10o/o O.Oo/o 7 .31o/o

Heated Basement, Oil Furnace 0.Qo/o 0.33% 0.48o/o 0.0o/o 0.0%o 0.0% 0.81o/o

Heated Basement, Gas Furnace 2.29% 2.690/o 7.21% 0.89% 3.09% 0.0% 16.18o/o

Unheated Basement, Heat Pump 1.3Oo/o 3.45o/o 4.1 1o/o 1.15% 1.760/o O.Oo/o 11.77o/o

Unheated Basement, Oil Furnace O.Oo/o 0.53o/o 0.77% O.Oo/o 0.33% 0.0% 1.64%

Unheated Basement, Gas Furnace 3.69% 4.33o/o 11,61% 1.44o/o 4.98% Q.jYo 26.05o/o

Crawlspace, Heat Pump O.Oo/o 0.99% 1.18o/o O.33o/o o.51% 0.0% 3.O1o/o

Crawlspace, Gas Furnace 1.06% 1.24o/o 3.34% 0.41o/o 1.43% O.jYo 7.50o/o

Percentage of total NYS Construction weights 93.14%
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The weights for CDZ 4A were further divided between New York City and the balance of CDZ 44' using

an average of county-level housing starts from 2014 to 201 8 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 Gonstruction 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 5A,) and

Watertown (CDZ 6A). The baseline set of models representingthe 2020 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 Galculations

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 19.6% 80.4o/o 100.0%

Multifamily 38.0% 62.0o/o 100.0%

10



3.3.4 Baseline Models for New York State

Energy 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 80o/o

Oil furnace 83To

Oil boiler 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. 201 3). Consistent with the previous 2020 ECCC

NYS cost-effectiveness analysis, this analysis used a conservative estimate of l0%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

The 2020 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 energy 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 Improvements

The2020 NYStretch code requires a lower U-factor for fenestration in all three climate design zones,

improved wall insulation in CDZ 44, and 5A, improved floor insulation inCDZ 4A,, 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 glazing object 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 44 and 54, including R-21 intermediate framing (walls with R-10 insulated headers), R-20+5

and R-13+10. This compares with the baseline requirement of R-20 or R-13+5 inthe 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 inCDZ 4A-balance and 54. in the NYStretch cases. InCDZ 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 10-25Yo, 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 6A.

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 l5%oleakage, insulated with R-8, to conditioned

space. Broadly, the cooling savings were relatively consistent in all three CDZs - about 15Yo for the

slab, 10olo for the unheated basement, and 5%o for the heated basement. For heating, CDZs 54 and 64

have similar savings, but the savings inCDZ 4A, were about 10 percentage points higher-llYovs25%o

for the slab, 1 0% vs 20Yo for the unheated basement, and 5Yo vs. 15%o for the heated basement.

Table 6. Savings from Moving Ducts to Conditioned Space

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 l)Vo and 77Yo,the fan energy savings between 7Yo and22Yo, and the heating savings

between 9%o and26Yo, depending on the CDZ. Based on these results, an average savings of 20Vo from

the code provision were assume d in CDZ 4A-NYC and CDZ 4A-balance and l\Vo in CDZs 5A 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

10o% savings assumed from the duct sealing provisions in the baseline and implemented as a savings

multiplier to the heating, cooling, and fan energy in the 2020 ECCC NYS and 2020 NYStretch cases.

Duct Location CDZ4A CDZ 5A CDZ 6A

Cooling

Slab Attic 160/o 17% 16%

Unheated basement Basement 1 1o/o 10% 13o/o

Heated basement Basement 7o/o 6% 5o/o

Heating -
electricitya

Slab Attic 22o/o 12o/o 12o/o

Unheated basement Basement 19o/o 8% 7o/o

Heated basement Basement 160/o 5% 5o/o

Heating - gas

Slab Attic 260/o 16% 16%

Unheated basement Basement 2Qo/o 9% 9%

Heated basement Basement 15o/o 5o/o 4%
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3.3,5,3 Drain Water Heat Recovery

The 2020 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 hamessed from any of these options vary significantly with the

configuration of the house and the hot water usage profile.

The PNNL/DOE 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 40Yo from Minnesota Power,3 an estimate of 25 to 30% from

Van Decker,a and25%o from Manitoba Hydro.5 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

The 2020 NYStretch code requires energy recovery ventilation (ERV) or a heat recovery ventilation

(HRV) inCDZ 54 and 6,{. 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 54' and 64.

Because the 2020 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 I shows the distribution of the sensible recovery efficiency (SRE)

of products available in the market today. Most of the products have SRE between 64%o andT1Vo with

some exceptionally high-efficiency units with SRE greater than85%o also available. The analysis assumes

HRVs with SRE of 70Yo in the NYStretch cases inCDZ 54' and 6,4. 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 theT5Yo high-efficacy

lighting requirement in the 2016 NYCECC, the2020 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 DOEiPNNL 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 li.tVSEnOa 2firg).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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TableT 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

3.4 lncremental Cost 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 (NREL) 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 6,4' using the 20 I 8 IECC climate zone map (lCC 2017). CDZ 4A is further split

into CDZ 4A-NYC andCDZ 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.

2020 EGCC NYS 2016 NYCECC 2020 NYStretch
Single-
family

Multifamily Single-
family

Multifamily Single-
family

Multifamily

lnterior Hard-Wired
Lighting Energy

(kWh/yr)
787.1 474.0 867.6 522.4 762.3 459.0

lnterior Hard-Wired
Lighting LPD

(W/ft2)
0.1 06 0.1 06 o.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.'13 46.1 3

Garage Lighting
Energy (kwh/yr) 14.4 14.4 15.9 15.9 14.0 14.0

Garage Lighting
Peak (W) 7.81 7.81 8.61 8.61 7.56 7.56
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Table 8. Location Gost Multipliers Used in the Analysis

3.4.2 lncremental Gost 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 inCDZ 4A and U-0.30 inCDZ 54 and 64. In CDZ6A,the2020

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 $1.04/ff inCDZ 44 including CDZ 4A-balance, $0.62lft2 in

CDZ 5A and an average of $0.33lft2 based on the two prescriptive baseline options in CDZ 64. This

results in an incremental cost of $391 inCDZ 4,{ and CDZ 4A-balance, $235 inCDZ 54, $157 in

CDZ 6A for the single-family prototype, $196 in CDZ 4A andCDZ 4A-balance, $117 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 Desion Zone Averaqe Location Factor
4A-NYC 1.374

4A-balance 1.234

5A 1.059

6A 0.998
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3.4.2.2 Exterior Wall Insulation

There are multiple baseline and2020 NYStretch prescriptive options for wall insulation (Tables I and2).

InCDZ 4A-balance and 5A, this analysis assumes R-20 in the baseline and R-21 intermediate framing

(with R-l0 insulated headers) in the NYStretch case. ln CDZ 4A-NYC and 6A, 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-l0 insulation. The analysis assumes the headers are insulated with 2" of

extruded polystyrene (XPS) at R-S/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) $1.77tft2 $1.621ft2 in 2012 dollars, adjusted to 2019 dollars

RS Means (2019) $1.88/ft2

NREL NREM (2019) $1.70tft2

Assumption g1.77lltz

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 $380 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 lnsulation

The2020 NYStretch code requires R-30 floor insulation in CDZ 4,A' 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 lnsulation: R-30 vs. R-l9

Source IncrementalCost Notes
F+G (2012) $0.46/ft2 $0.421ft2 in 2Q12 dollars, adjusted to 2019 dollars

RS Means (2019) $0.40/ft2

Assumption $0.40/ft2
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Using $0.40 |ff, 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 5A. The analysis assumes

slab edge insulation tobe 2" thick XPS (R-10) with 60 PSI compressive strength. Table 11 shows

three estimates of the incremental cost.

Table 11. lncrementalCost Estimates for Slab lnsulation: 4'vs.2' R-10 XPS

Source lncrementalCost Notes
F+G (2012) $1.77tft2 $3-24A1 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 $2.00ftt2

Using a cost of $2.001ft2,the total incremental cost is $560 for the single-family prototype and$247 for

each multifamily unit. Because the2016 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) andCDZ 5A, after applying applicable

location multipliers.

3.4.2.5 Basement Wall lnsulation

The 2020 NYStretch code requires R- 1 5 continuous or R- 1 9 cavity insulation for basement walls

compared to the R-10 continuous or R-13 cavity insulation required by the baseline 2020 ECCC NYS

in CDZ 4,4. The analysis €tssumes 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-13 insulation is 3.5" thick and can be placed in a2 x 4 cavity.
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An average incremental cost of $0.8/fP 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 Gost Estimates for Basement Wall lnsulation: R-l9 vs. R-10 Cavity

3.4.2.6 Efficient Hot Water Supply

The 2020 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.8 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 lncremental Cost Notes
F+G (2012) $0.84/ft2 $0.771ft2in2012 dollars, adjusted to 2019 dollars

RS Means (2019) $0.97/ft2

NREL NREM (2019) $0.5/ft2

Assumption $0.8/ft'?
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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 6,4. 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) inCDZ 5A and 64'.

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 inCDZ 44. For CDZs 54 and 6,{, 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 14 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 TotalGost lncrementalCost Notes
Moore (2018) $1,300 $1 ,1 03 New construction HRV

Aldrich et al (2013) $1,500 $1 ,1 00 Local ERV system

NREL NREM (2019) $1,300 $940 HRV with 70% SRE

Assumption $1,000 HRV with 70% SRE
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Table 14. Incremental Cost Estimates for Ventilation: GFIS System vs. Exhaust Ventilation

Source Total Gost lncrementalGost
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 at 90Yo as the baselin e 2020 ECCC NYS.

The required percentage of high-efficacy hard-wired lighting in the 2016 NYCECC, however, is7SYo.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 h/Wt2 and would, therefore, meet the NYStretch requirement. LEDs typically have higher efficacies,

around 80 lm/W,r3 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 CDZ 4A-NYC, however, the baseline 2016 NYCECC requires

only 75Vo of 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 $20.51 ; 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

The2020 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.ra 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/ff of conditioned

floor area when utilizing efficient chase systems to as much as $2.501ft2 when using spray foam

insulation (Beal et al.2011).

In the 2018 IECC, a new code provision related to buried ducts was approved (lCC 2017). This provision,

which has been carried through the2020 ECCC NYS and the2020 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.15

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.

3.4.2.10 Credit Assocrafed with Down-Sizing HVAC Equipment

The collective impact of the prescriptive and mandatory requirements of the 2020 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 EnergtPlzs 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 5A where most of the envelope improvements apply over

the baseline 2020ECCC NYS. In CDZ 4A-NYC and 64,, 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 4A-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 Gosts 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 Costs of the Prescriptive and Mandatory Provisions of the 2020

NYStretch Code Compared to the 2016 NYCECC in GDZ 4A-NYC and 2020 ECCC NYS Elsewhere

Single-family Multifamily

Slab Crawlspace Heated
Basement

Unheated
Basement

Slab Crawlspace Heated
Basement

Unheated
Basement

4A-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 $1,50e $1 ,1 31 $1,509

24



3.5 Gost-Effectiveness Analysis

Combined with the respective energy cost savings, the incremental construction costs were used to

calculate a simple payback, present value of savings over a 1O-year period, and 3O-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 (ElA20l9a,20l9b, 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 ofenerry 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 4.5%oin 2018 per latest estimates from Freddie Mac

and has been trending downwards in the first half of 2019 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

Fuel Oil $ 2.774llherm $ 2.774ltherm
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Figure 2: Mortgage lnterest Rate Trends for 2018 and 20191i
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Based on the trajectory, this analysis uses an estimate of 4.0Yo 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 201 8 of | .g%o.ts The home

price escalation rate is maintained the same as the inflation rate per DOE's methodology.

3.5.2.3 Fuel Price Escalation Rafes

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.re The

escalation rate for electricity is assumed to be 0.6Yo, that for natural gas is assumed to be 0.9%o and

that for fuel oil is assumed tobe lVo.

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 G\IYSERDA 2019).
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3.5.2.5lncome Tax Rate

The federal income tax rate is assumed to be l5o/o and the state income tax rate for the State is

assumed tobe 6.33%o for a married filing jointly bracket of $43,000 through S161,550.20

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 o'residual life"

was applied at year 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 "opaque 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 20.0o/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 1.9o/o

Energy Escalation Rates - Electricity O.60/o

Energy Escalation Rates - Natural Gas 0.9%

1.0%
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Table 18. Effective Useful Life of Building Components

Component 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 the 2020 NYStretch

Energy Code compared to the 2016 New York City Energy Conservation Code (NYCECC) inCDZ 4A-

NYC and 2020 Energy Conservation Construction Code of New York State (ECCC NYS) elsewhere.

4.1 Energy savings at the Glimate Design zone and state Level

The results of the energy savings analysis of the proposed2020 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 summarizethe 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 in CDZ 6,{ are not included because the associated construction

weight was zero. In summary, the results show -24.6Yo site energy savings at the State level.

Table 19. Regulated Site Energy Savings for the Prescriptive and Mandatory Provisions the 2020
NYStretch Code for Single-Family Buitdings

Climate Zone 4A-NYG

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% 21.4% 25.0o/o 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 (%) 24.5% 18.Qo/o 2.5% 23.6% 25.0o/o 22.1Yo
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Tablel9 continued

Table 20. Regutated Site Energy Savings for the Prescriptive and Mandatory Provisions of the

2020 NYStretch Code for Multifamily Buildings

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)

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 (%) 32.0% 7.7o/o 2.5o/o -5.1% 25.1o/o 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% 7.9% 2.5% -8,6% 25.0o/o 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 .8o/o 15.00/o 9.3% 17.4% 25.0o/o 20.8o/o

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 2730.0 1546.6 12054.4 28554.8

2020 NYStretch 6606.6 3055.2 2662.1 1268.1 9040.0 22632.O

Savings (%) 23.5o/o 15.0% 2.5o/o 18.1Yo 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 Code

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% -4.2o/o 2.5o/o -32.60/o 25.Oo/o 25.5%

Glimate Zone 4A-NYG

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 14639.4 4517.8 3879.6 2031.2 13683.2 38751.2

2020 NYStretch 11416.1 3740.8 3521.O 1634.4 10261.4 30573.7

Savings (%) 22.0% 17.2% 9.2% 19.5o/o 25.0% 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 2.5o/o 21.1o/o 25.Oo/o 21 .5o/o

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

38986.7 3723.7 4774.2 3011.9 17367.0 67863.6

2020 NYStretch 2631 5.1 3474.8 4655.8 3225.1 13015.9 50686.6

Savings (%) 32.5o/o 6.7o/o 2.5o/o -7.1o/o 25.1o/o 25.3%
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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 the2020

NYStretch code. Factors for fuels relevant to this analysis are summarized inTable 22.

Table 22. Site to Source Energy Convercion Ratios

Energy Type New York Ratio

Electricity (Grid Purchase) 2.55

Natural Gas 1.05

Fuel Oil 1.01

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 75159.1

2020 NYStretch 29811.0 3346.4 4957.2 3135.4 14251-9 55502.0

Savings (%) 33.1o/o 7.9o/o 2.5o/o -8.60/o 25.0% 26.2%

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 .2o/o 10.6% 2.5% Q.1To 25.0o/o 24.60/o
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Tables 23-2,5 summarizethe 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 Gode 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 Code

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

Ihe CDZ 6,{ baseline have been averaged over the two alternative options and the results for multifamily

Glimate Zone Baseline Total Source
Energy (kBtu/dwelling

unitl

2020 NYStretch Total
Source Energy

(kBtu/dwellinq unit)

Source Energy
Savings

44-NYC 90636.9 72065.8 20.5%

44-balance 94033.4 74807.6 20.4%

5A 108649.2 84773.9 22.0%

6A 1 10706.5 85165.4 23.1%

Climate Zone Baseline Total Source
Energy (kBtu/dwelling

unit)

2020 NYStretch Total
Source Energy

(kBtu/dwellinq unitl

Source Energy
Savings

44-NYC 50053.5 40359.2 19/%
44-balance 50626.1 41010.5 19.0%

5A 56132.8 44709.6 204%

Glimate 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 19.9%

44-balance 66802.6 53605.6 19.8o/o

5A 101506.3 79324.6 21.9%

6A 1 10706.5 85165.4 23.1%

NY State Average 91545.1 71769.2 21.6%

33



buildings inCDZ 64 are not included because the associated construction weight was zero. In summary,

the results show -19.7%o energy cost savings at the State level. Results by building type and climate zone

can be found in Appendix B.

Table 26. Annual Energy Gost Savings of the Prescriptive and Mandatory Provisions of the
2020 NYStretch Code for Single-family Buildings

Glimate 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 't534.1

2020 NYStretch 980.9 251.9 0.0 1232.8

Savings (%) 18.lYo 22.9% NA 19.60/o

Climate Zone 4A-balance

Electricity Cost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/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 (%) 17.2% 24.7% NA 19-4o/o

Glimate Zone 5A

Electricity Cost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Gost
($/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 (%) 13.9o/o 29.9% 29.1% 19.8o/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.O 1403.0

Savings (%) 15.4o/o 30.3% 31.3o/o 20.9o/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 Gost Savings of the Prescriptive and Mandatory
Provisions of the 2020 NYStretch Gode

Climate Zone 4A-NYG

Electricity Cost
($/dwelling unit)

Natural Gas Gost
($/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 (%) 17.4% 24.2o/o 22.6Yo 18.4%

Glimate 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 728.9 158.2 33.3 920.4

2020 NYStretch 608.9 1 18.9 25.5 753.3

Savings (%) 16.5o/o 24.9o/o 23.4o/o 18.2o/o

Glimate Zone 5A

Electricity Gost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Gost
($/dwelling unit)

Total Energy Gost
($/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 36.3o/o NA 17.4o/o

Climate Zone 4A-NYC

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/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% 23.4o/o 22.6% 19.Oo/o
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Table 28 continued

4.3 Cost-Effectiveness

The results of the cost-effectiveness analysis in terms of simple payback, a 10-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.

Glimate Zone 4A-balance

Electricity Cost
($/dwelling unit)

Natural Gas Gost
($/dwelling unit)

Fuel Oil Cost
($/dwelling unit)

Total Energy Cost
($/dwelling unit)

2020 ECCC NYS 866.3 269.3 20.9 I 156.5

2020 NYStretch 720.7 202.7 16.0 939.4

Savings (%) 16.8o/o 24.7% 23.4o/o 18.8%

Climate Zone 5A

Electricity Cost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Gost
($/dwelling unit)

Total Energy Cost
($/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%o 30.3o/o 29.1o/o 19.60/o

Climate Zone 6A

Electricity Gost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Gost
($/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%

New York State

Electricity Cost
($/dwelling unit)

Natural Gas Cost
($/dwelling unit)

Fuel Oil Gost
($/dwelling unit)

Total Energy Gost
($/dwelling unit)

2020 ECCC NYS 't010.8 455.6 48.5 1514.9

2020 NYStretch 859.6 322.6 34.6 1216.7

Savings (%) 15.Oo/o 29.2Yo 28.60k 19.7Yo
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4.3.1 Simple Payback

Table 29 shows the weighted average annual ener$/ cost savings, the associated total incremental

costs, and the resulting simple payback for the 2020 NYStretch code compared to the 2016 NYCECC

inCDZ 4A-NYC and2020 ECCC NYS elsewhere, for the single- and multifamily prototypes.

Table 29. Weighted Average Simple Payback

4.3.2 1O-Year Present Value of Energy Cost Savings

Table 30 shows the 10-year net present value of energy cost savings for the NYStretch code compared

to the 20 16 NYCECC in CDZ 4A-NYC and, 2020 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.

Climate
Design
Zone

Single-family Multifamily

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 $301 $1,910 6.3 $1 76 $1,625 9.2

4A-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 $1,506 4.1 NA NA NA

NY State $348 $2,057 5.9 $1 71 $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 30-year Life Gycle Cost (LCG) Savings

Table 31 summarizes the LCC savings of the NYStretch code over the 2020ECCC 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 LGC Savings

Climate Design
Zone

Single-family 30 Year
LGG Savings

($/dwelling unit)

Multifamily 30 Year
LGC Savings

($/dwelling unit)

4A-NYC $1,804 $94

4A-balance $1,763 $649

5A $2,235 $(442)

6A $2,724 NA

NY State $2,275 $226

Single-family Multifamily

Climate Design
Zone

Total First Year
lncremental

Costs

($/dwelling unit)

l0-Year NPV of
Gost Savings

Including
Replacement

Gosts and
ResidualValues
($/dwelling unit)

Total First Year
lncremental

Gosts

($/dwelling unit)

1O-Year NPV of
Gost Savings

lncluding
Replacement

Gosts and
ResidualValues
($/dwelling unit)

4A-NYC $1,910 $2,866 $1,625 $1,784

4A-balance $2,463 $3,509 $1,488 $1,930

5A $2,202 $3,590 $1,75'l $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 Cost 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) aLthe3/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-01 01 , 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) $1,741
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carbon emissions on a per-MMBtu basis ($/MMBtu) is derived using the marginal emissions factors

for buildings (lb. CO2e/IMMBtu) 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 in NYS PSC Matter 16-00561).

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 Gost of Carbon

Table 34. Weighted Average 30-Year LCG Savings When the Avoided Gost of Garbon is lncluded

Climate Design
Zone

Single-family 30 Year
LGC Savings

($/dwelling unit)

Multifamily 30 Year
LGC Savings

($/dwelling unit)

44.NYC $2,804 $61 0

4A-balance $2,810 $1,162

5A $3,617 $191

6A $5,088 NA

NY State $3,838 $769

It is observed that the inclusion ofcarbon 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 decarbonization goals 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 Gost of Carbon With the Cost of Garbon

Electricity
($/kwh)

Natural
Gas

($/therm)

FuelOil
($/therml

Electricity
($/kwh)

Natural
Gas

($/therml

FuelOil
($/therm)

44 NYC 0.200 0.900 2.774 0.223 1.248 3.258

4A except NYC 0.1 80 1.167 2.774 0.203 1 .515 3.258

5A 0.180 1.167 2.774 0.203 1.515 3.258

6A 0.1 80 't.167 2.774 0.203 'l .515 3.258
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5 Discussion

The2020 NYStretch code contains many elements that encourage better building design such as

better hot water piping layouts, better duct placement etc., which can be easy to implement in new

construction ifplanned well at the design stage. This analysis typically uses conservative 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 the 2020 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 4.3.3.7, 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 of carbon in conducting enerry and cost-

effectiveness analyses for buildings would need to be central in policy development.
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6 Gonclusion

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 2020 Energ Conservation

Construction Code of New York State (2020ECCC NYS) and Ihe2016 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 2lYo in terms of energy costs. The provisions are

also found to be cost-effective when evaluated using a l0-year net present value ofenergy cost savings as

well as a full 3O-year LCC savings calculations from the perspective of the homeowner for single-family

buildings and most multifamily buildings.
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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
Credits Table

Category Option Measure Golumn
A

Golumn
B

oc
o
CL
o
o
CL

-9o
tr
I!

Ic
.9o

I
.9
I

1.1 U 
= 

0.042 Exterior Above Grade Walls 1 0.5

1.2 U <0.020 Ceilings + Us0.25 Windows 0.5 0.5

1.3 15% Better UA 1.5 1

1.4 U<O.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 1

!t
Fq
=b
HB
+.eurf
AE

E8
E69!
-cO
.ED O.
I

2.1 High-efficiency Furnace or Heat Pump 1.5 1

2.2 Ducted/Ductless Minisplit Heat Pump 0.5 1

2.3 High-effi ciency 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
1.0/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 oftwo 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.

A.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 atlhe CDZ level.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-l and A-2 show

the spread ofincremental 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
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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.

20

)

( I
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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 94o/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 atotal of 2.0 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
1 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 6A, 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 allhe 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 modiffing the energy models that already include the prescriptive and mandatory

provisions of the 2020 NYStretch code.

The high-efficiency gas and oil-fired fumaces were modeled by directly changing the thermal efficiency

field in the EnergtPlus heatingcoil 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 GOPs Used in Analysis

HSPF SEER EER GOP_cooling GOP_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.

Table A-4. Effective Leakage Areas (ELAs) Used in Analysis for the Single-family Prototype

ELA at 3 AGH50 (cm2) ELA at 2 ACH50 (cm2)

Living_unit 360.92 240.62

A.3.2. I ncremental 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 fumaces 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 95%o 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 $ I ,43 8 for 94Yo AFUE furnaces, replaced on burnout, compared to 80%

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 in 201 5 dollars

for an AFUE 95%ofumace compared to an AFUE 80% fumace, which when adjusted for inflation works

out to $680 in 2019 dollars. This analysis conservatively assumes an incremental cost of $1,000iunit

associated with this measure.

The incremental cost associated with the U-0.24 windows is calculated by applying the same regression-

based methodolory described in section 3.4.2.11o calculate the additional incremental cost associated

with U-0.24 windows compared to the U-0.27 windows. The additional cost of U-0.24 windows over

U-0.27 windows is thus assumed to be $0.62lft2 @UEnGVSTAR 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 $0.1llff for reducing infiltration

from 7 ACH50 to 6 ACH50,50.221ff for reducing infiltration from 7 ACH50 to 5 ACH50 and

$0.31/ft2 for reducing infiltration from 7 ACH50 to 4 ACH50. This analysis assumes an incremental

cost of $0.3 I lftz for this measure which works out to $744 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 $100/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 Costs 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 with the 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 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 1.6 (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 4.-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 Grawlspace
Heated

Basement
Unheated
Basement Slab Crawlspace Heated

Basement
Unheated
Basement

44-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 $3,092 $3,493 $4,731 $4,1 38 $3,737 $4,138

6A $2,83s $2,835 $2,457 $2,835 $3,442 $3,442 $3,064 $3,442
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The 2020 NYStretch code already requires HRVs in CDZ 54. 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 I .6 is then only the relative improvement of the SRE to 0.80 in CDZ 5A and 6A.

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 Multifamily Prototype

No. Package Description Points
I High-eff Furnace/HP + Higher-eff Water

Heater
3.0

2 Higher-eff Water 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 Multifamily Prototype

ELA at 3 ACH50 (cm2) ELA at 2 AGH50 (cm2)
MF corner-units-m iddle-fl oor 47.01 31.33

MF middle-units-middle-floor 34.1 9 22.79

MF_corner-u n its-other 107.35 71.55

MF_middle-units-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
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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 HPWHs in the 2020 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 Io zero

inthe2020 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 "pure" 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 Gosts

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 l/ff 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 1. Various sources note a cost from $850 per unit2a to

$1100-$1300 per unit.2s 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 $1,80G-$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 ofgas instantaneous water heaters assumes an average incremental cost of$72526

compared to a standard storage water heater. Navigant (2018) 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

A-9



storage type water heater with a 4O-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 , 1 00 for a standard electric resistance storage water heater leading to an incremental cost of $ I 450 for

this measure.28 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

(Higher-eff Water Heaters +H ig h-eff
Furnace/HP)

Multifamily Package 2
(Higher-eff Water Heaters + 2 ACH50 + 0.8

SRE HRVs)

Slab Crawlspace Heated
Basement

Unheated
Basement Slab Grawlspace

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 $s,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 eff,rciency options are observed

to yield additional 70-15% savings beyond the prescriptive and mandatory provisions of the 2020

NYStretch code.

Table A-9. Site Energy, Source Energy and Energy Gost Savings for the Single-family Prototype

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 56514.2 89670.4 1511.9

2020 NYStretch Package 1 39763.7 65736.1 1151.2

2020 NYStretch Package 2 39989.9 65920.8 't 151.5

Savings Package 1(%) 29.6Yo 26.70k 23.9%

Savings Package 2(o/o) 29,2% 26.50h 23.8o/o

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 59883.2 94033.4 1553.9

2020 NYStretch Package 1 4'1360.5 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(%) 35j% 31 .8o/o 29.6%

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 107810.3 1755.9

2020 NYStretch Package 1 49147.6 78069.8 1331.0

2020 NYStretch Package 2 45966.6 73936.1 1269.5

Savings Package 1(%) 32.8% 27.60/o 24.2%

Savings Package2(o/o) 37,2% 31.4% 27.7o/o
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Table A-9 continued

Table A-10. Site Energy, Source Energy and Energy Cost Savings for the Multifamily Prototype

Glimate 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 'l (%) 33.9% 29.2o/o 26,0%

Savings Package 2(o/o) 33.4Yo 28.8% 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.O 1203.0

Savings Package 1(%) 33.2% 28.60/o 25.5%

Savings Package2(%) 35.9% 30.9% 27.7%

Glimate 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 31 138.4 610.0

2020 NYStretch Package 2 16846.2 31080.4 607.8

Savings Package 'l (%) 39.4% 37.1o/o 35.6%

Savings Package 2(%) 39.3% 37.3o/o 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 I 17243.8 31725.9 586.8

2020 NYStretch Package 2 15460.2 30367.5 577.0

Savings Package 1(%) 39.6% 37.3o/o 36.2o/o

Savings Package 2(o/o) 45.9% 40.0o/o 37.3o/o
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Table A-10 continued

Tables A-11 and A-12 summarizethe savings in terms of energy costs and the simple payback for the

two prototypes.

Table A-11. Energy Cost 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(%) 43.7% 38.7o/o 35.8To

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 31 550.1 599.0

Savings Package 1(%) 40.9o/o 38.3% 36.8Yo

Savings Package 2(%) 43.5o/o 38.9% 36.5o/o

Glimate
Design
Zone

Single-family Package 1

(High-eff Furnace/HP + U-0.24
Windows)

Single-family Package 2

(High-eff Furnace/HP + 2 ACH50 + High-
efficiency Fans)

Total Annual
Energy Gost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Yearc)

Total Annual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Years)

4A-NYC $361 $3,607 10.0 $360 $4,444 12.3

4,A-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-13 and A-14 summarize Ihe 10-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 I

(H igher-eff Water Heaters +Hig h-eff
Furnace/HP)

Multifamily Package 2

(Higher-eff Water Heaters + 2 AGH50 +
0.8 SRE HRVs)

Total Annual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Gosts
($/dwelling

unit)

Simple
Payback
(Years)

TotalAnnual
Energy Cost

Savings
($/dwelling

unit)

Total
lncremental

Costs
($/dwelling

unit)

Simple
Payback
(Years)

44-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 12.1

6A NA NA NA NA NA NA

NY State $3+z $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

lncremental
Costs

($/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 Cost
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 $1,825 $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. Gost-Effectiveness Results for the Multifamily Prototype

A.6 Conclusions

The additional efficiency credits proposed in section R407 of the draft NYStretch Energy Code

version dated January 2019 yield additional positive energy savings of 10-15% 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 3O-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 1

(Higher-eff Water Heaters + High-eff
Furnace/HP)

Multifamily Package 2
(Higher-eff Water Heaters + 2 ACH50 +

O.8SRE HRVs}
cDz Total First

Year
lncremental

Gosts
($/dwelling

unit)

1O-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 $(4,08s)

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 $(1,279) $5,198 $3,423 $(2,618)
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Appendix B. Energy Savings for All Models

This section summarizes the energy cost savings for each model from the prescriptive and mandatory

provisions of the 2020 NYStretch energy code over the2016 New York City Energy Conservation

Code (NYCECC) baseline in CDZ 4A-NYC and the 2020 Energy Conservation Construction Code of

New York State (ECCC NYS) baseline elsewhere, along with the associated incremental costs, 10-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 Cost-Effectiveness Results for
the Prescriptive and Mandatory Provisions of the 2020 NYStretch Energy Gode

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

FuelOil
Savings

($)

Total
Energy
Savings

($)
lncremental

Costs ($)

1O-yr
NPV

Energy
Cost

Savings
($)

30-yr
LCC

Savings
($)

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_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 heated bsmt 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 3300.5

SF_hp_slab 4A-
NYC

601.7 0.0 0.0 601 7 2Q48.5 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

SF oilfurnace heatedbsmt 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 oilfurnace unheatedbsmt 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_heated bsmt 4A-
bal

-2.5 97.5 0.0 95.0 2664 5 1772.6 -1920.0
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Table B-l continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

Fuel Oil
Savings

($)

Total
Energy
Savings

($)
lncremental

Costs ($)

l0-yr
NPV

Energy
Gost

Savings
($)

30-yr
LCC

Savings
($)

SF_gasfurnace_slab 4A-
bal

't09 5 169.1 0.0 278.6 2664.5 3368.4 1404.5

S F_gasfu rnace_u n heated bsmt 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 5490.1 6102.2

S F_oilfu 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 5'14.8 2664.5 5262.0 5897.8

S F_oilfu rnace_un heated bsmt 4A-
bal

97.5 0.0 409.8 507.2 2664.5 5198.2 5760.5

SF_gasfu rnace_crawlspace 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 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

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.O 2326.O 5054.2 5519.9

SF_hp_slab 5A 694.3 0.0 0.0 694.3 2326.0 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_oi lfu rnace_heated bsmt 5A -41.9 0.0 480.7 438.7 2326.0 4242.1 4118.6

SF oilfurnace slab 5A -0.8 0.0 619.4 618.5 2326.0 5766.2 7460.5

SF oilfurnace unheatedbsmt 5A -1.2 0.0 604.4 603.2 2326.0 5635.4 7171 .5

S F_g asfu rnace_crawlspace 6A -3.1 273.1 0.0 270.0 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_u n heatedbsmt 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.'l 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 .s 6619.8 9614.1
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Table B-1 continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

Fuel Oil
Savings

($)

Total
Energy
Savings

($)
lncremental

Costs ($)

l0-yr
NPV

Energy
Cost

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

S F_oi lfu rnace_heatedbsmt 6A -44.1 0.0 508.4 464.3 1931 .5 4162.8 4727.4

SF_oilfu rnace_slab 6A -5.8 0.0 642.2 636.4 1931 .s 5621.4 7926.3

S F_oi lfu rnace_u n heated bsmt 6A -7.6 0.0 634.4 626.8 1931 .5 5540.4 7748.3

M F_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_oilfurnace_crawlspace 4A-
NYC

78.4 0.0 191 .6 270.0 1763.2 2568.9 1922.9

MF oilfurnace 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 oilfurnace unheatedbsmt 4A-
NYC

79.1 0.0 187.6 266.7 1763.2 2541.1 1861.0

MF_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 1Q26.4 -1299.2

MF_gasfurnace_slab 4A-
bal

67.5 79.4 0.0 146.9 1689.7 1792.6 309.2

M F_gasfu rnace_u n heatedbsmt 4A-
bal

66.5 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

Costs ($)

1O-yr
NPV

Energy
Gost

Savings
($)

30-yr
LCC

Savings
($)

MF_hp_slab 4A-
bal

245.2 0.0 0.0 245.2 't689.7 2548.9 2003.8

MF_hp_unheatedbsmt 4A-
bal

245.3 0.0 0.0 245.3 1689.7 2549.2 2004.4

MF_oilfurnace_crawlspace 4A-
bal

61.1 0.0 204.7 265.8 1689.7 2750.1 2572.3

M F_oilfu rnace_heated bsmt 4A-
bal

2.3 0.0 134.8 137.1 't689.7 1663.2 209.'l

MF_oilfurnace_slab 4A-
bal

62.1 0.0 20't.0 263.1 1689.7 2727 2 2521.2

MF_oilfu rnace_u n heatedbsmt 4A-
bal

61.2 0.0 201.3 262.5 1689.7 27222 2510.6

M F_gasfurn ace_crawlspace 5A -27.5 139.8 0.0 112.3 1875.2 1382.0 -1453.7

M F_gasfu rnace_heated bsmt 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_un heatedbsmt 5A -27.7 138.6 0.0 1 10.9 1875.2 1 369.1 -1480.1

MF_hp_crawlspac,e 5A 283.8 0.0 0.0 283.8 1875.2 2699.5 1499.8

MF_hp_heatedbsmt 5A 211.0 0.0 0.0 211.O 1875.2 2091.0 203.4

MF_hp_slab 5A 281.2 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

M F_oilfu rnace_crawlspace 5A -24.0 0.0 342.5 318.5 1875.2 3039.1 2457.6

MF_oi lfu rnace_heated bsmt 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_u n heatedbsmt 5A -24.6 0.0 339.0 314.4 1875.2 3003.8 2380.0

SF_gasfu rnace_crawlspace 4A-
NYC

149.1 120.0 0.0 269.0 2048.5 2634.4 1262.4

S F_gasfu rnace_heatedbsmt 4A-
NYC

34.8 56.3 0.0 91.'l 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

SF_gasfu rnace_u nheatedbsmt 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.O 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
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Table B-1 continued

ID cDz

Electricity
Savings

($)

Natural
Gas

Savings
($)

Fuel Oil
Savings

($)

Total
Energy
Savings

($)
lncremental

Costs ($)

lO-yr
NPV

Energy
Cost

Savings
($)

30-yr
LCC

Savings
($)

S F_oilfu rnace_crawlspace 4A-
NYC

141.3 0.0 375.7 517.1 2048.5 4662.7 5966.5

SF oilfurnace heatedbsmt 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

S F_oi lfu rnace_unheated 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

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

109.5 169.1 0.0 278.6 2664.5 3368.4 1404.5

S F_gasfurnace_u n heated bsmt 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

54S 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 n heated 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_heated bsmt 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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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,
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Development Authority

17 Columbia Circle
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local: 5'18-862-'1090
fax 518-862-1091
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