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The Energy Analysis describes how a project complies with the New York City Energy
Conservation Code (NYCECC). It identifies the strategy or compliance path taken by the design
team and the ECC chapter or the ASHRAE standard used for design. An Energy Analysis is not
required if the project is exempt.

The Energy Analysis must represent the entire project, including a building’s envelope, HVAC,
service water heating, lighting and electrical power systems as applicable to the scope of the
project work. The Energy Analysis may be in one of the formats below. Other formats may be
used if approved in advance by the Secretary of State of New York State, where required and
the Buildings Commissioner.

REScheck

COMcheck

DOEZ2-based energy modeling software, using Form EN1 for reporting to the Department
Energy Code Tabular Analysis (pdf)

Applicants must key the identifying terms used in the energy analysis to the construction
drawings, so that each wall type, window type, HVAC unit, lighting fixture, etc., can be clearly
linked to their location in the drawings. Applicants must also provide sheet numbers, signaling
where the supporting documentation for each line item in the energy analysis can be found. This
can be done either through a column in the tabular analysis format or in notes section relating to
the COMcheck, REScheck or EN1 form in the drawings.

For more information and requirements regarding REScheck, COMcheck and DOE2 software,
see the Additional Information page.

The NYCECC defines residential buildings as one-, two-, three- and multiple-family
dwellings three stories or less. All residential buildings four stories and above are
categorized as a commercial building.

New Residential Buildings

You may use one of the below forms when doing an energy analysis for a new
residential building. See the Additional Information page for more information.

1. REScheck Software: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for a new residential building. When using REScheck,
you must complete all the checkboxes on all the pages of the form as shown in
Figure 1 in the Appendix.

2. Tabular Analysis: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for a new residential building, as shown in Figure 2 in the
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Appendix and described in the Residential Additions and Alterations section
below.

Residential Additions and Alterations
You may use one of the below forms when doing an energy analysis for an addition or

alteration to a residential building. See the Additional Information page for more
information.

1. REScheck Software: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for a residential addition or alteration when a whole
building analysis is being performed. When using REScheck, you must complete
all the checkboxes on all the pages of the form, as shown in Figure 1 in the
Appendix.

Note: The applicant should be prepared to prove all the values used to represent the existing
building.

2. Tabular Analysis: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for a residential addition or alteration, as shown in Figure
2 in the Appendix. You must comply entirely with the prescriptive values in the
NYCECC, no performance calculations will be accepted and in the heading title
you must include “Energy Analysis,” the project’s occupancy (residential or
mixed), the scope of work and the climate zone. In the four columns below, you
must also include each scope of work item, the proposed energy value for each
item, the energy value prescribed for each item by the NYCECC with the relevant
citation and the drawing number(s) where supporting documentation may be
found.

For an optional method to present the tabular analysis, see the residential
building sections of the Energy Code Tabular Analysis table. Complete the lines
that apply to your project and delete those rows that do not apply to your project.

Note: One tabular prescriptive analysis may be used for both the residential and commercial
occupancies in a mixed occupancy project.

Mixed Occupancy with a Residential Section

When a proposed project has a mixed occupancy, each occupancy must be considered
separately and separate energy analyses must be performed demonstrating how the
occupancies will comply with Chapters 4 and 5 of the NYCECC, respectively, Section
ECC 101.4.6 of the NYCECC. For a residential building with commercial space, this can
be accomplished by simply adding a tabular analysis for the commercial space to
REScheck or by performing an entire analysis for both the residential and commercial
spaces through a single tabular analysis.
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The NYCECC defines commercial buildings as any building that is not a residential
building. This includes one-, two- or multiple-family dwellings four stories or higher,
which are called Group R Buildings in ECC Chapter 5 for envelope purposes as well as
all other occupancy types, regardless of number of stories.

Commercial projects must use either Chapter 5 of the NYCECC or ASHRAE 90.1 for
compliance. You must decide which code all disciplines will use for their project.

New Commercial Buildings

You may use one of the below formats when doing an energy analysis for a new
commercial building. See the Additional Information page for more information.

1. COMcheck: Can be used to demonstrate compliance with the NYCECC when
doing an analysis for a new commercial building. When using COMcheck, you
must complete all the checkboxes on all the pages of the form, as shown in
Figure 3 in the Appendix.

2. DOE2-Based Energy Modeling Software: Can be used to demonstrate
compliance with the NYCECC when doing an analysis for a new commercial
building. The analysis must be reported on the Energy Cost Budget
Worksheet (EN1 Form), as show in Figure 7 in the Appendix. You may use
either Section ECC 506 of the NYCECC or Chapter 11 in ASHRAE 90.1 and
energy modeling based on the DOE2 program.

3. Tabular Analysis: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for a new commercial building, as shown in Figure 8
of the Appendix and described in in the Commercial Additions and Alterations
section below.

Note: The COMcheck Lighting Application Worksheet, as shown in Figure 5B in the
Appendix, may be submitted at the discretion of the applicant to demonstrate how the lighting
portion of the design will comply with the NYCECC.

Commercial Additions and Alterations

You may use one of the following formats when doing an energy analysis for an addition
or alteration to a commercial building. See the Additional Information page for more
information.

1. COMcheck Software for the Energy Conservation Construction Code of New
York State or ASHRAE 90.1: Can be used to demonstrate compliance with
the NYCECC when doing an analysis for an alteration or addition to a
commercial building. You must use whichever form was used for the design

and you must complete all the checkboxes on all the pages of the form, as
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shown in Figures 3 through 6 in the Appendix — apply them as they seem fit to
the scope of work for examples of the COMcheck report elements.

The COMcheck report must state that the project type is an addition or
alteration where applicable.

COMcheck may only be used when a whole building analysis is being
performed, including both the existing building and addition/alteration. You
should be prepared to prove the values used to represent the existing
building.

2. DOE2-Based Energy Modeling Software: Can be used to demonstrate
compliance with the NYCECC when doing an analysis for an alteration or
addition to a commercial building. The analysis must be reported on the
Energy Cost Budget Worksheet (EN1 Form). You must use energy modeling
when such software is designed to model commercial additions or alterations
as applicable and reports such project type. See Figure 7 in the Appendix for
an example of a completed form.

3. Tabular Analysis: Can be used to demonstrate compliance with the NYCECC
when doing an analysis for an alteration or addition to a commercial building,
as shown in Figure 8 in the Appendix. You must comply entirely with the
prescriptive values in the NYCECC, no performance calculations will be
accepted unless the COMcheck Lighting Application Worksheet is submitted
with trade-offs within lighting only. In the heading title you must include
“‘Energy Analysis,” the project’s occupancy (commercial), the scope of work,
the climate zone and the standard used (Chapter 5 or ASHRAE 90.1). In the
four columns below, you must also include each scope of work item, the
proposed energy value for each item, the energy value prescribed for each
item by the NYCECC with the relevant citation and the drawing number(s)
where supporting documentation may be found.

Note: The COMcheck Lighting Application Worksheet, as shown in Figure 5B in the
Appendix, may be submitted at the discretion of the applicant to demonstrate how the lighting
portion of the design will comply with the NYCECC.

For an optional method to present the tabular analysis, see the commercial building
sections of the Energy Code Tabular Analysis table. Complete the lines that apply to
your project and delete those rows that do not apply to your project.
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The energy analysis must be included on a drawing or drawings within the construction
drawing set.

Projects Filed Under One Application Number with No Discipline Trade-Offs

When all disciplines are filed under one application number and there are no trade-offs
among disciplines, each element of the energy analysis may be submitted with the
related drawings.

For example, if you are using COMcheck, the envelope report may be included in the
architectural set, the mechanical report with the mechanical set or the lighting report
with the electrical or energy drawings (or architectural or mechanical drawings, as
applicable); or the entire energy analysis may also be submitted with the initial filing of
the project.

Projects Filed Under Separate Application Numbers

When disciplines are filed under separate application numbers, the energy analysis
elements for all disciplines must be submitted together in the initial filing for the project.

Discipline Trade-Offs

When trade-offs are used among disciplines, the energy analysis must be included in
the initial filing for the project and signed and sealed by the lead professional.

Foundation Permits

When a foundation permit is filed separately for a new building, the foundation drawings
must include a tabular analysis and details showing foundation insulation. Additionally,
the next filing for the entire project must include the entire energy analysis, including the
foundation.

Signing and Sealing

When multiple applicants are permitted to sign and seal their parts of the energy
analysis (as above in this section) and all parts of the energy analysis are presented on
one sheet (or more as required) with each professional signing and sealing his or her
respective report, there should be no seal and signature on the title block of the sheet
and it must bear the EN discipline designator.

Each report may be placed on a separate sheet bearing the EN discipline designator,
and each professional should then sign and seal his or her respective sheet at the title
block only or the lead professionals should sign and seal at the title block.
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SUBSECTION 4.1: REGISTERED DESIGN PROFESSIONAL RESPONSIBILITY

Lead Professional

When trade-offs among disciplines are used, a single professional, identified as the lead
professional, must sign and seal the entire energy analysis.

For example, a building design utilizes a glass curtain wall that underperforms the
prescriptive requirements in the NYCECC for the envelope, but this is mitigated with the
lighting and mechanical systems that exceed NYCECC efficiency requirements.
Because the envelope will not pass the compliance test, the project must undergo
energy modeling using a DOE2-based program in order to demonstrate that the overall
project will not use any more energy than a building of similar occupancy, mass, height,
etc., and meets all the other prescriptive requirements of the NYCECC without trade-
offs. Consequently, one professional must take responsibility for the entire energy
analysis by signing and sealing the energy analysis drawing(s).

Respective Professional Responsibility

When trade-offs are not used among disciplines registered design professionals may
sign and seal their respective parts of the energy analysis. See Section 4: Presentation
of Energy Analysis” above for information on where to sign and seal the drawing(s).

Registered Design Professional, Other than the Design Applicant of Record

Registered design professionals other than the design applicant(s) of record may sign
and seal the energy analysis, provided that such professional(s) file a PW1 form as a
subsequent filing to the initial filing for the project. For the work type, such registered

design professionals should check “OT” and indicate “EN” or “E” on the line following.

SUBSECTION 4.2: APPLICATIONS THAT ARE NOT EXEMPT BUT MAY NOT
NEED TO COMPLY WITH THE NYCECC

When you must check on the PW1 form that the application complies with the NYCECC
(see the Professional Statement page for more information) but the scope includes
exempt items, items that may be exemptions under Section ECC 101.4.3 of the
NYCECC or you deem items as not required to comply with the NYCECC, Section ECC
101.4.3 of the NYCECC, then you should list these items in the energy analysis and
then address them there. We recommend listing them in the tabular analysis, as it is the
best and easiest format for this situation in most cases. In such case, where appropriate
and applicable, the applicant may indicate “NA” in the proposed value column and “NA”
in the prescriptive value column and provide the citation where applicable as indicated
above.

For example, if you are adding an unconditioned garage accessory to a one-family
residence, where the roof, walls, windows and slab-on-grade of the garage are exempt
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from thermal requirements of the NYCECC but the lighting must comply, you must
check that the application complies in section 10 of the PW1 form. Then in the energy
analysis on line 1, indicate “new roof, new walls and new floor” for the scope of work
item, a proposed value of “NA” and a prescriptive value of “NA” and cite the exemption
that allows no insulation (8ECC 101.5.2). On line 2, indicate “install two lighting fixtures”
for the scope of work item, indicate a prescriptive value of 0.3W/SF and cite the code
section prescribing the lighting requirements for this U occupancy (ECC Table 505.5.2).

Note: In cases where Section 10 of the PW1 form must be checked for compliance, but when the energy
analysis shows no compliance is necessary, the TR8 will automatically be triggered as a required item.

See the Professional Statement page and Information About Forms page for more information on how to
address this form in such circumstances.
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’ FIGURE 1: SAMPLE RESCHECK COMPLIANCE CERTIFICATE ‘

Notes:

REScheck Software Version 4.4.1
\/ Compliance Certificate 1. Roof, Skylight, Wall,
Window, Door and
Foundation Types in

Energy Code: 2010 New York Energy Conservation

e, Koy e von Energy.AnaIysis should
R BB Lo be carried over to
Consirusion Sie Ouneriagent DesignertConirastor construction drawings for

clear identification.

Compliance: 12 2% Better Than Code Maximum UA: 500 Your UA: 439

oo s oI an SO el

B e ide sh b
EEE——————S, 2. Provide sheet numbers

Assembly Area or R-Value R-Value or Door H H H

Permeter U -Facior where each line item is

Exterior Wall Type A: Steed Frame, 16" o.c. 1260 120 50 88 -

Window 2- Wood Frame:Double Pane with Low-E 75 0.330 25 Supported n the

Door B: Soid a1 0420 17 . .

Exterior Wall Type B: Steed Frame, 16" o.c. 13 1320 50 173 d

Window 1: Wood Frame: Double Pane with Low-E- pali] 0.330 e ConStrUCtlon raWIngS'

Window 2- Wood Frame:Double Pane with Low-E 30 0.330 10

Window 3: Wood Frame: Double Pane with Low-E- 5 0.330 2

Door A Glass 4 0310 7

Roof Type 1. Steel JostRatter. 187 0.c.2x10 8z 00 350 21

Windows 4 - Skylight- Metal Frame with Thermal Break: Triple Pane 2 0.700 2

Window 5 - Skylight Other e 0.540 5

Compiiance Statement The proposed bulding design described here is consistent with the buidng plans. specifcations, and ofher
calculations submitied with the permit application. The proposed building has been designed to meet the 2010 New York Energy Conservation
Construction Code requirements in REScheck Version 4.4 1 and to compéy with the mandatory requirements fisted in the RESsheck Inspecson
Checkiist.

Name - Tite Signature Date.

Project Tile: Report date: 0311011
Data flename: PProjectsiNYC DOB Energy Code Compliance Study2C_Training Modules\RWE_VEE_Residential Residential_rev.rck Page
1 of

Supporting Documentation Reference:

Roof Type 1: A104.01
Exterior Wall Types A and B: A301.01
Doors A and B: A401.01
Windows 1-5: A401.01
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FIGURE 2: TABULAR ANALYSIS

Applicants must include reference to the applicable Supporting
Documentation for EACH item within the Tabular Analysis.

CODE PRESCRIPTIVE VALUE AND SUPPORTING
ITEM DESCRIPTION PROPOSED DESIGN VALUE CITATION DOCUMENTATION
BUILDING ENVELOPE
Replace roof shingles and Roof Type 1: Minimum R-38 ceiling insulation Roof Type 1:

sheathing, add insulation to
attic

R -38 fiberglass insulation in wood
ceiling joists below vented attic
space

NYCECC Table 402.1.1

A-100 (Roof Plan)
A-402 (Wall Sections)
7/A-603 (Roof Eave Detail)

Replace existing windows
w/new wood framed
windows,

Floors 2 -4

Window Type 1 +2 +3:
U=0231
Air leakage 0.30 cfm/SF

Window Types A-D:
Maximum U-Factor = 0.35
NYCECC Table 402.1.1

Maximum Air Leakage =
0.3 c¢fm/SF
NYCECC 402.4.4

Window Types A-D:
A-301-302 (Elevations)
A-501 (Schedules)

Renovate interior side of
exterior walls around new
window openings —
repair/replace gwb

No change proposed to existing
3 %" wood stud walls which are
completely filled with fiberglass
batts (estimated

R-3.1/inch).

NYCECC 101.4.3 Exception 3 —
Alterations, renovations, or
repairs to roof/ceiling, wall, or
floor cavities which are insulated
to full depth with insulation
having a minimal nominal value
of R-3.0/inch.

A-102-104 (Floor Plans)
1-2/A-305 (Interior Elevations)

Energy Analysis How to Guide

Page 10 of 18

Updated August 2012




‘ FIGURE 3: COMCHECK ENVELOPE

NYC Sample Energy Analysis

Basdchrega
10. Submissions & |nspections

. 9 E= swr= to

MR S s ALY
t ] Envelops Compliance Cemilicate Cheech-off the
applicabls fir
hivoh M TS By £ e B DR e Leaicame B
[T S e—— Component
o — Certification

=== =| Reguirements in the
- =] COMicheck
Sumimary.

Y Sign and Seal
Q COMcheck
Comiplianos
Cartificate if the
project team doss
not use @ Lead

Professicnal. If the
team uses 3 Lead
Professional, the
el znd siznatuns
sheousld be at the
tithe block. Also see

:e_p:rt_"rert
e e T """""'_"_-';? |
@ 157

Supporting Documentation Reference:
Roof Type 1: A601.01
Wall Types 1-5: A401.01
Doors A and B: A501.01
Windows 1-8 A501.01
Foundation Type 1: S201.01
Basement Wall Type 1: S201.01, A402.01
Progress Inspections for Envelope: A601.01
Energy Analysis How to Guide Updated August 2012
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‘ FIGURE 4: COMCHECK HVAC-SERVICE WATER HEATING

NVYC Sample Energy Analysis
10. Submissions & Inspections COMcheck Report

(V] e Confirm that Code

O it g it @ compliance pathis

e mh sy consistent with the
: ~ s rest of the

application, and be

sure to check-off the
applicable
Certification
Requirements in the
COMcheck

Summary.

——e R S-r- and Se3l the
- — : COMcheck
= Summary

@ 111

Supporting Documentation Reference:

AHU #1 - #5: M701.01
Controls Narrative: M604.01
Typical duct insulation and sealing: M602.01
Progress Inspections for Mechanical: M801.01
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‘ FIGURE 5A: COMCHECK INTERIOR LIGHTING CERTIFICATE

NYC ComCheck — Interior Lighting

Dasdchrega
2. Reguired Documentstion 7 What information must be completed on a COMcheck form?

s COMcheck Analysis
must reflect

approprigte standard: \'/' ik perefost il
+ Either 2010ECCCNYS l |£:',.’. anting Sempfanca

= Or 2007 ASHRAE 90. !'_'_"i'bw'\-- i Doy S e St -—---c-h-n- -1

D

o COMcheck Analysis E— e
requirements: - - ==

= Fixture wattsshould i . . N s ey
be equalto system b ; : e
watts (lamp/ballast)
Fixture typesand
lamp description
should tie back to
submitted drawings

Quantity of fixtures

should ke equivalent

to fixturesshown on

submitted plans

» Confirmation of

compliance should be

||:Ient|f|E|:|b~,rE|
“Passes”

T

[y rEe——

T

Stamip

(7T}
|

Supporting Documentation Reference

Interior lighting layouts, Floors B-3: E101.01 - E104.01

Exterior lighting layouts: E106.01

Lighting Fixture Legend: E601.01

Lighting Controls Narratives: E602.01

Progress Inspections: E801.01
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‘ FIGURE 5B: COMCHECK INTERIOR LIGHTING APPLICATION WORKSHEET

Dasbchirga

4. Interior Lighting Requirements

SampleCOMcheck:

Comparethe
Allowed Watts
with the
Proposed Watts

@ Progress Inspeciors:

Check areas and

compareagginstthe
submitted schedule
for a minimum of

15%.

Lighting Power Allowances (LPA)
7 With all of this information, how do you confirm LPA?

Section 2: Interior Lighting and Power Calculation

A L] & ]
rwa Categgoy Pl heop Eeard
A ek /A3 i}
[rree—— RN x4
. i ey B ~— & T
T bl WATE Wria g
— ——

Section 3 Imerior Lighting Fixture Schadule

& o o [
Fitrs 10 : Dhicrigesion | L | Pastiags Per Lasng | Bt Lumgs'  #of  Fomes XD
Patass Fistores  Wae
L L1}
R e S [y —

) L) L] L=

Dacirone 1 ] M ke ]

Fmcwor 1 ] || L

Liraae Fhacrpicnrd 8 Cffar 1 “ . Ma

et § O E 1 a 0

i || ira

¥ &F )

2 E ]

3 5F 184

] ] e

] Tt 8

il a1 oo 3 & 138

N o T et ] 1 e

£ O | Daciroes: i ] -

i O oo ] 8

i CR 3 0 1568

Lrmw Fhormoerd I 48 ¥ i Epcirorec 7] 1 )
ekt Flucissodnd 13 4 5 e §

S )

¥

Ehascirore:
2 T I I

}
%
" J,' '
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‘ FIGURE 6: COMCHECK EXTERIOR LIGHTING CERTIFICATE

ComCheck — Exterior Lighting

2. Required Documentstion  ? What information must be completed on a COMcheck form?

o COMcheck Analysis

must reflect appropriate COMonch S Vorwins 4.1 T e
standard: g:‘;::;:"mmq Complionce ===

[ > FOCONYS e —————————— Ay
» Etther 2010 ZCCONYS *\E}@cn}ncw.-—w-:@_‘_} “““““ —

» Or 2007 ASHRAES0.1 O a—
o COMcheck Anzlysis e
requirements:

» Ease Site Aliowance
should match the
appropriate NYCECC
Exterior Lighting Zone
based on 1 RCNY §
5000-01

» fapplicable, tradable
and non-tradable
fighting should be
dentified

» Checikiist should be
completed

+ Confirmation of T e
compliance should be N i e A s St
identified bya "Passes”

Stamp

Supporting Documentation Reference

Exterior lighting elevations: A601.01 — A604.01

Exterior lighting layouts: A606.01

Lighting Fixture Legend: A601.01

Lighting Controls Narratives: A602.01

Progress Inspections: EN102.01
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‘ FIGURE 7: ENERGY MODELING, EN1 FORM

Dasdchrega
4. Submissions & Inspections

Sample EN1-Envelope Input
Examples of EN1 Form

Ensrgy Mods Inputs
.\'T:\'.Iiﬁx_:h'l'd mnw_ﬂrn‘lm.‘muu DOE-Z1E —

Envelope Proposed Design Inpat Basdpet | Standsrd Dessgn) Input
Abdrve-{Fa0s wall L-tanor 0,102 Blun-0F 0.124 Bauh-n2-F
Baioa-grade wall L-facior 5 107 BlusadF 0,107 Baum-R2-F

Fodl consinucton - 0047 Btut-fzF 0,053 Brum-2-F

E ahiericnt Fioes! LI-Eac i 088 & AR
St on grade consEUThon e = e

AR Wl T EE 3% L,

Average henesirabon assembly U-tadior J0.43 BiwheR2-F typical, 1.1 sionsfront, 0.453 ave | 045 EasheR2-F

Average fenestrabion assembly SHGC 0 31 typeead, 0 73 sdorelront, 00335 avnage 0039 mrih, 025 oar orientations
[Fioodd SN0NG Al (om0} na

Autcmated movabie shading devices (yesino] i

\ <t
—_— e F ]
— = = \ =

ey

n the came of an NYCECC-related  awdit, spplicnts may be ashed to submit the
alculations used to determine the avermged performance valees entered inthe ENL.

ﬁ -

b

Sample EN1 - Results
Examples of EN1 Foarm

Diidchrega
4. Submissions & Inspections

Erast gy Coat Budgel Confaimancs Peopbed Gatign Dulpd Wil (Blandard Densgn| Gt
@ Arvvesl Ragriaded Ensegy Cowt |5 p—— 1457 333

[ 1 W BT
e Samaeay s wtosen 1., 48.006
reguisted anms m:nwnmlm;.ennm 7T FET] ™
enerzy wse and
L rtL;f ::t‘? Erargy Model Gulpet Breamdosn
oo =

Trsat gy Dbt BInahoows Fraporit B Grdpak Wioget (Tnnnain Dbl Borpeat |
Proposed and i % BT I BT
Budzet building Fasng e 1)
desizne ane Say 1%
summarized at = o ™
the and of the —
= . ¥ L3
ENL form. As this —
wample — —
illustrates, i the i - L

- I T =D r ok

P':'P:ISC: Dz - e W P :u’h‘-l:‘-.-\.-,--i” P TEEN ‘ i
cost is lass than a
the Budget Design | [To= | | =
cost, the project
Fasses,

Supporting Documentation Reference
Roof Types 1-3:
Wall Types 1-5:

Energy Analysis How to Guide
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Doors A - G:

Curtain wall Types #1-20:
Foundation Wall Types 1-4:

Boilers 1, 2:
AHU #1 - #6:

Controls Narratives:
Interior Lighting Layouts:

Exterior Lighting Layouts and Elevations:

Lighting Legends:
Lighting Controls and Narratives:

A501.01
A601.01 — A625.01

A701.01, S501.01 — S504.01

M501.01, M801.01

M502.01 — M505.01, M801.01

M802.01
E101.01 - E125.01

E130.01 - E136.01

E801.01
E002.01

‘ FIGURE 8: TABULAR ANALYSIS

Dusdcirega

Sample Tabular Analysis
4. Submiszsions & Inspections  Examples of Tabular Analysis for Commercial Building Alterations

= insulation
ZER=Z IR

47 5F5 (R -20) contiruoy
insulation abowe dect

Replaos eicting windows
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