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Learning Objectives

* Name the key submittal review steps.

e Understand the organization of the Manual and Compliance Form,
and how to use both as a reference when performing reviews.

e Describe how to identify high priority review checks based on the
project design and simulation results.

e Describe how to use the Compliance Form and the Manual to
document the scope and outcome of the review.



Agenda

1. Introduction (10 Minutes)
2. General Submittal Review Concepts (20 Minutes)

3. Demonstration of Review Process and Checks with Case Study
a. Review Process (25 Minutes)
b. Review Check Demonstrations (45 Minutes)

4. Questions (20 Minutes)



Training Format

* Power Point Presentation
e Introduction
e General Submittal Review Concepts
e Review Check Demonstrations

* Review Process Demonstration in the Compliance Form

e Questions



ASHRAE Standard 90.1 Compliance Documentation

Enter at Section 4.2, 1Compliance

Seclion 5.2, 6.2, 7.2, 8.2, 9.2, 10.2, 11.2 Compliance Path

sSection 5.4, 64, 7.4, 84, 94, 104 Mandatory Provisions

Section 5.5, 6.5, 7.5,
(9.5 cr 9.6)
Prescriptive

Section 11 Appendix G
Energy Cost Performance Rating
Budget Method

{r_'\r‘J/ COMchec

Seclion 422 423 424, 425
Documentation, Labeling, Inspections,
Verification, & Commissionin
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|Building Energy Codes  pacific Northwest

U.S, DEPARTMENT OF ENERGY NATIONAL LABORATORY

ASHRAE Standard 90.1 Performance
Based Compliance




DOE/PNNL 90.1 Section 11 and Appendix G
Compliance Form Overview

1. Supports 90.1 2016 and 2019 Section 11 and Appendix G

2. Posted at DOE Building Energy Codes Program website and is called “The
Compliance Form”

3. Summary of features
MS Excel format
provides a format for submitters to meet the reporting requirements of 90.1

helps establish the necessary modeling inputs using built-in code look-ups and
calculators

allows importing simulation results from BEM tools including DesignBuilder,
EnergyPlus, eQUEST, Trane TRACE 3D Plus, Trane TRACE 700, and OpenStudio

» gutomates compliance calculations Focus of
* includes Quality Control Checks tab to facilitate submittal reviews this
training
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https://www.energycodes.gov/ashrae-standard-901-performance-based-compliance-form

90.1 Section 11 and Appendix G Submittal
Review Manual Overview

1. Companion to 90.1 Section 11 and Appendix G compliance form
2. Supports ASHRAE 90.1 2016/2019 Section 11 and Appendix G

3. PDF document posted at DOE Building Energy Codes Program
website

4. Includes the following
e Strategies for prioritizing submittal review
e The list of review checks included in the Quality Control Checks tab of the

Compliance Form
For each check, summarizes the relevant 90.1 requirements and provides review tips including the

specific steps, where to locate the information in the Compliance Form and common mistakes.
e Simulation reports for common BEM tools annotated with tips on performing specific
checks

Focus of this training :


https://www.energycodes.gov/ashrae-standard-901-performance-based-compliance-form

Submittal Review Manual User Groups

AHJ and RA

Administrators

l

Recommendations for establishing
submittal review framework

Adopt the Compliance Form
Establish minimum modeler
and reviewer qualification
requirements

Establish target review rigor
Decide whether to engaging
third party reviewers
Decide whether to accept
reviews completed by other
programs

Submittal
NAUEVES

|

Instructions for performing
reviews
Strategies for identifying
impactful aspects of the
submittal to help prioritize
review
Instructions for performing
individual review check
including relevant 90.1
references, simulation reports
and common mistakes

Energy Modelers

|

Recommendations for Internal

Quality Control
At minimum, resolve areas
flagged in the Quality Control
Checks tab of the compliance
form before submitting to
code official.
Follow process described for
submittal reviewers to
improve initial quality of the
submittal




GENERAL SUBMITTAL REVIEW CONCEPTS



General Concept of Performance-based Compliance

Proposed Design

[ A BT b, b e Byt §

Energy Standard for
Buildings Except Low-Rise
Residential Buildings

1P Edition

Baseline/Budget Design

* Developed following the rules of 90.1 Section 11 or Appendix G
e Same simulation tool, weather file and utility rates

ol DesignBuilder (& eQUEST @AP a OpenStudio

EnergyPlus

RRRRRRRRRRRRRRRRRRRRR

TRACE 3D Plus

TRACE™ 700
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Review Process

Step 5:
Communicate

Step 2: Develop
General Step 3: Establish Step 4: Perform
Understanding Review Scope the Review
of the Project

Step 1: Check
Submittal for

the Review

Completeness
P Outcome
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Compliance Form tabs Compliance Form tabs Compliance Form tabs Compliance Form tabs Compliance Form tabs
e Submittal Checklist e Dashboard * Quality Controls * Quality Controls « Quality Controls
* General Information Checks Checks Checks
e Energy Performance * Energy Performance Review Manual sections
Summary Summary * Review Checks
Review Manual sections e Simulation Reports

* Review Methodology
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Step 1: Check Submittal for Completeness

90.1 4.2.2

Compliance Documentation

4.2.2.1 Construction Details

Compliance documents shall show all the pertinent data and features of the building. equip-
ment, and svstems 1n sufficient detail to permit a determination of compliance by the build-
ing official and to mdicate compliance with the requirements of this standard.

4.2.2.2 Supplemental Information

Supplemental information necessary to verify compliance with this standard, such as calcu-
lations, worksheets, compliance forms, vendor literature, or other data, shall be made avail-

able when required by the building official.

Table of Contents

Compliance Summary
|_|:omplll||oo?m

| Energy Modeling Outcome
| Design Professional Sign-off
| Madeler Sign-off

Tabs Navigator

ASHRAE Standard 90.1 2016 Appendix G, Above Code Performance

Pass
Yes
Yes
2
I el sl R S (S
Status Name Date Status
| N N/A
NfA N/A
| Complete | SamsSmith | 3/21/2020 Complete | Jones Blake
Complete | Johnson Avery | 3/21/2020 | Complete Jones Blake
| .é(;mpiel.t" | Johnson Avery | 3/29/2020 | tumpiete | Jones Blake
Complete lohnson Avery | 3/29/2020 Complete lones Blake
| Cu‘m;‘;‘le‘ie | Johnson Avery | 4/15/2020 | Cumple‘le | Jones Blake
Complete | Johnson Avery | 4/15/2020 | Complete Jones Blake
Famnlata | Inhnean Auars | AME/3090 | Famnlata tanoc Rlaka

| 3f21/2020
| 3/15/2020 |

3/30/2020
3/30/220

| af20/2020

4/20/2020
abnbnon

Return to Dashboard Adjust Column Widths and Row Heights
ﬂ _ N 5 _ File or document name where information is found, and location of the
Required Documentation per ASHRAE 90.1-2016 Sections 11.7 and G1.3 Submitted?| Resolved? ~ ~ " _ ~
# information within the document if applicable
1 |Modelerresume documenting years of full-time equivalent modeling experience. Yes Pdf labeled resumes.
Design documents that submital is based on which was reported as the 100% Construction B B
2 Yes PDF with submittal labeled 100% CD.
Documents.
3 Weather file used in the simulation. Yes See model output reports.
2 An explanation of any significant modeling assumptions, such as systems and components that - o
could not be explicitly modeled in the simulation tool and required work-arounds.
5 An explanation of any error messages noted in the simulation program output. Yes No errar messages
6 |All applicable tabs of this Compliance Form are fully filled out. Yes
Supporting documentation for utility rate referenced on the "Energy Sources” tab, except for
7 PP 2 R W N R & P Yes Tariff has been provided as a pdf.
the default Energy Information Administration (EIA) rates.
A site plan showing all adjacent buildings and topography that may shade the proposed
8 B ,p B e R 1 B e Pog F i v prop: Yes See the 100% CD pdf.
10 |NFRC certifications and/or labels for the following fenestration: W1, W2 No Not available
— —
15 |A diagram showing the thermal blocks used in the computer simulation. Yes See pdf labeled "Thermal block graphic”.
7 Supporting documentation that the specified DOAS meets DX-DOAS efficiency requirements in o 5 S O
90.1Tables 6.8.1-13 and 6.8.1-14. & e mechanical schecule M-103-
2 Supporting calculations for the custom performance curves that were referenced in Table 7a on ¥ See Excel spreadsheet created with manufacturer data for the
es
the Proposed HVAC tab. condenseing boilers called "Boiler curves".
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tep 2: Develop General Understanding of the Project

_2 |Table 1: Building Areas
Instructions
1. Enter building areas based upon the design documents.

2 7 2| 2
Semi-Heated and Unconditioned Floor
Conditioned Floor Area, ft° Area, ft© Spaces not Enclosed, ft*
New # of Above # of Below
Building Area Type(s) Construction Renovation |New Construction Renovation MNew Construction Renovation Total, ft* Grade Floors | Grade Floors
Multifamily 84,365 84,365 10 0
Retail 24,750 24,750 3 0
Sub-total 109,115 - - - - - -
Total 109,115 - - 109,115 13
Add Row Delete Row
Building Areas Summary
B
Total New Construction Floor Area, Total # of Floors (populated from Table
! Total Renovation Floor Area, ft 1 override as needed)
Above Grade Below Grade
109,115 - 13 0

Notes
Please include applicable notes as needed.

» Documentation Process Overview Contact Information General Information Dashboard Energy Sources Operating Schedules ... 4

Renovations and Yet to Be Designed Systems and Components

Project is 100% new construction

Describe yet to be designed building systems and components that are Nane
excluded from building permit
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Step 3: Establish Review Scope - Impactful End Uses

Criteria described in the Review
Methodology section of the Manual

e Contribution toward the difference
in energy use between the
baseline/budget and proposed
design.

e Contribution toward the total
energy of of the proposed design
except when trade-offs are not
allowed

e Contribution toward the total
energy use of the baseline/budget
except when trade-offs are not
allowed

Energy Performance Summary Tab of the Compliance Form

Table 2: Enduses with the Highest Contribution Towards the Total Energy Use of the Proposed Design

Rank Site Energy Source Energy Energy Cost GHG Emissions
#1 Space heating (42%) Misc equipment (27%) Misc equipment (29%) Space heating (34%)
#2 Service water heating (17%) Space heating (25%) Space heating (22%) Misc equipment (22%)
#3 Misc equipment (17%) Space cooling (12%) Space cooling (13%) Service water heating (14%)
#4 Space cooling (7%) Fans - interior ventilation (11%) Fans - interior ventilation (12%) Space cooling (10%)
#5 Fans - interior ventilation (7%) Interior lighting (11%) Interior lighting (12%) Fans - interior ventilation (9%)

Table 3: Enduses with the Highest Contribution Towards

the Total Energy Use of the Baseline Design

Rank Site Energy Source Energy Energy Cost GHG Emissions
#1 Space heating (36%) Interior lighting (21%) Interior lighting (24%) Space heating (29%)
#2 Service water heating (17%) Space heating (20%) Misc equipment (20%) Interior lighting (18%)
#3 Interior lighting (14%) Misc equipment (18%) Space cooling (17%) Misc equipment (15%)
#4 Misc equipment (12%) Space cooling (16%) Fans - interior ventilation (16%) Service water heating (13%)
#5 Space cooling (10%) Fans - interior ventilation (14%) Space heating (15%) Space cooling (13%)

Table 4: Enduses with the Highest Contribution Towards

Savings of the Proposed Design vs. Baseline

Rank Site Energy Source Energy Energy Cost GHG Emissions
#1 Interior lighting (30%) Interior lighting (40%) Interior lighting (38%) Interior lighting (35%)
#2 Space heating (25%) Space cooling (22%) Space cooling (23%) Space cooling (19%)
#3 Space cooling (17%) Fans - interior ventilation (20%) Fans - interior ventilation (20%) Space heating (18%)
#4 Service water heating (15%) Space heating (12%) Misc equipment (9%) Fans - interior ventilation (17%)
#5 Fans - interior ventilation (15%) Service water heating (8%) Space heating (7%) Service water heating (11%)
Renewable Energy | Compliance Calculations ‘ Energy Performance Summary | Quality Control Checks Revision Log




Step 3 (continued): Impactful Systems and
Components and Their Characteristics

: : Quality Control Checks Tab of the Compliance Form
Review Methodology section of the Manual y P
Helps identify systems and components e Some of the checks are pre-set to be included in review
: ; : based on the methodology described in the Review
associated with the impactful end uses Manual
Performance characteristics and operating
conditions that drive their energy use
Table 1 Impactful Systems and Components Qc Check Include in Review
Lighting End Use CheckiD Review? Outcome
Performance Characteristics Operating Conditions Ref Thermal properties of the above-grade walls in the proposed design are established
i, Wattage of the lighting fixtures which account for at least 10% of the i Lighting runtime correctly. Yes
lighting power based on the fixture wattage and guantity. hours in a BEDL-P
ii. Lighti trols i tati le of . tati
11 HgNting controis In @ representative sample of spaces ;:Er:sls:;as:;ies. M Thermal properties of below-grade walls in the proposed design are established
Service Water-heating End Use carrectly. n/a nfa
Performance Characteristics Operating Conditions BEO2-P
i Type, capacity and efficiency at full and part load of the service water i Volume of hot water Ref Thermal properties of the roof in the proposed design are established correctly.
heaters that account for 25% or more of the total specified or installed consumed. Yes
capacity. 1. Supply hot water
BEQ3-P
temperature.
Space Heating End Use Ref Thermal properties of the exterior floors in the proposed design are established
Performance Characteristics Operating Conditions correctly. nfa nfa
1. Type, capacity and efficiency at full and part load of the space heating i Hourly heating BED4-P
systems accounting for 25% or more of the total specified or installed thermostat setpoints o . - : :
capacity. Where there are multiple systems of the same type, the i HVAC control setting M Thermal properties of the slab-on-grade floor in the proposed design are established
combined capacity of all systems of that type shall be compared to the iii. Mechanical correctly. Yes
25% threshold. ventilation schedule BEOS-P
ii. In envelope-dominated building types including multifamily, Ref Thermal properties of the above-grade walls in the baseline design are established
hotels/motels, dormitories and schools: correctly. Yes Pass
- For each opaque surface type”: U-factors and area of assemblias
unting for 2508 ar mora of tho fotal oo ucfac, £ £ thic BEO1-B




Step 4: Perform Review — Review Checks
Nomenclature

* Review Checks are organized in the following categories:

e Simulation General (SG) e Service Water Heating (SWH)

e Utility Rates (UR) Air-Side HVAC Systems (AHVAC)

e Building Envelope (BE) Water-Side HVAC Systems (WHVAC)
 Interior Lighting (LI) Renewable Energy (RE)

e Exterior Lighting (LE) Exceptional Calculations (EC)

e Plug, Process and Other Loads (PPO)

e Each check has CheckID expressed using the abbreviated check category and number

. ghe_cks may be also designated as applying to baseline/budget (B) or proposed (P)
esign.

Example: BEO8-P is check #8 related to building envelope (BE) for the proposed design (P).




Step 4 (continued): Types of Checks

BASELINE/BUDGET
TYPES of CHECKS PROPOSED DESIGN /
DESIGN

1. General requirements 90.1 Section 11/App G Always
2. Specified systems reported in the Compliance Form reflect _

: Always, based on sampling NA
design document
3. Specified systems meets mandatory requirements R, esed on sarmaline NA

4. Budget/baseline systems reported in the Compliance Form
meet 90.1 Section 11/Appendix G

NA

Only for impactful systems, based
on sampling

5. Simulation inputs reflect systems and components
reported in the Compliance Form

Only for impactful systems, based
on sampling

Only for impactful systems, based
on sampling

6. Simulation outputs are consistent with systems and
components reported in the Compliance Form

Only for impactful systems, based
on sampling

Only for impactful systems, based
on sampling

7. Modeled end uses are consistent with benchmark

Always

Always

Consistency with the benchmark is always checked for the total site energy use intensity (EUI) and the following end uses: interior lighting, miscellaneous and
process equipment, space heating, space cooling, ventilation fans, heat rejections, service water heating and elevators.




Step 4 (continued): Sampling Strategies

* Review Checks section of the Review
Manual provides recommendations for the
sampling strategies for each category of
checks

* |Interior Lighting example:

v' For checks that verify the specified fixture
wattages, focus on fixtures that account for the
largest total wattage on the project and spot-
check the rest.

v' For checks that verify the specified fixture
counts, focus on space types that account for
the largest total wattage and spot-check the
rest.

v’ For checks that verify that the lighting wattage is
modeled as reported, check the thermal blocks
that account for the highest wattage.

e Helper tables on the Quality Control Checks tab of
the Compliance Form summarizes project
information to facilitate sampling

e Interior Lighting example: space types, thermal
blocks and fixture types used on the project
ranked by wattage

Space Type, Thermal Block, and Fixture Type Rank by Total Wattage

Rank based
Upon Total :
e Space Types Thermal Blocks Fixture Types
Associated
with Each Name, Total Wattage Name, Total Wattage Name, Total Wattage
1 Dwelling Unit, 45,600 Retfl1Sales, 5,504 E, 17,712
2 Sales Area, 17,712 Retfl25ales, 5,304 0, 3,840
3 Corridor/All Other, 2,610 Retfl3Sales, 5,904 A, 2,610
4 Storage Room/250 ft*2, 2,400 MF1ESE Perim Spc (M.ESELS), 4,620 C, 1,426
3 Stairwell, 1,196 MFLWSW Perim Spc (M.WSW22), 4,620
6 Lounge/Breakroom/All Other, 768 MF1ENE Perim Spc (M.EME1B), 4,578
7 Office/Enclosed, 480 MFIWNW Perim Spc (M.WNW13), 4,578
8 Storage Room/<50 ft*2, 230 MF1East Perim Spc (M.E17), 4,524
9 Restroom/ All Other, 152 MF1West Perim Spc (M.W20), 4,524
10 MF1East Perim Spc (M.E16), 4,518




Step 4 (continued): Compliance Form Quality
Control Checks Tab Automation Features

* Certain checks are set to “Yes” by default based on the prioritization logic described in the Review Manual
e Pass/Fail outcome is automatically established for certain checks based on the information available in the

Compliance Form.
e For check that are automatically set to FAIL, default review comment is populated and may be edited

—\

AR

Include in Review
QC Check . .
CheckID Review? Outcome Rev 0 Review Comments

Ref The difference between the virtual baseline and proposed utility The average energy rate for one or more of the energy sources varies by more than

rates for electricity, natural gas and other energy sources 0.2% (per the Compliance Calculations tab) between the baseline and proposed
URO2 . .. Yes Fail simulation results. Please correct or provide an explanation.

applicable to the project is as expected.
Ref The modeled utility rates for electricity, natural gas and other

energy sources applicable to the project are as reported on the
URO3 Yes

Compliance Form and are the same in the baseline and proposed
design model.
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Step 4 (continued): Review Check Organization in

the Review Manual

1. Check ID and Title
2. Descriptions of the relevant sections of 90.1 for 2016 and 2019
3. Review Tips
e Point to where to find the relevant information in the Compliance Form or design
documents
* Provide recommendations to review in cases where 90.1 allows AHJ/RA approve
projects deviating from general rules
e Discusses common mistakes
4. List of the applicable simulation reports

eQUEST BEPU, 55-R, 5§5-0, L5-C, CSV Space Loads Report
Trane TRACE 700 Energy Cost Budget/PRM Summary, LEED Summary Section 1.3
Trane TRACE 3D LEED Summary report Section 1.3

Plus

IES-VE Unmet Hours Report, PRM Compliance Report, ECB Compliance Report
EnergyPlus eplustbl.html ‘LEED Summary’ report, section EAp2-2 Advisory Messages
OpenStudio eplustbl.html ‘LEED Summary’ report, section EAp2-2 Advisory Messages
Carrier HAP w5 “LEED Summary” report, Section 2 “Minimum Energy Performance Calculator”,

table titled “Unmet Loads")
Design Builder LEED Minimum Energy Performance Calculator




Step 4 (continued): Simulation Reports Section
of Review Manual

Annotated simulation reports for the following tools:
e (Carrier HAP v5
BEPS Building Energy Performance

DesignBuild
eSIgn u I e r HEMIST= BEFS Puillding ESsangy Perlarmancs BREATHER FILE- MNEW YOHK LAGIARD] MY I

o E n e r PI u S TASR MISC  SPACE  SPACE HEAT  FIMES VENT  REFRI0 BT POMP [OMEST  EXT
LIGHTS LIGHTS EQUIF HEATING CUOLING REJECT & AUK FANS DISPLAT SUPFLEM NOT WTR  USAGE TOTAL

. te | ES I EH1 ELECTEICTITY
T 1T3.0 231.5 BIT.O 2 : F & . 5 : " 2 1 2
° O S d' FH1  HATURAL-GAS
pen tu |O BT o.8 5.8 .8 33,5 .8 .0 0.0 b8 0. 5.0 B38.0 .8 BE3. 5
° T TRACE 700 HETD 173,06 231.%  63T.0  323.5  FEL.4 0.0 0.0 133.3 0.6 7.0 E38.0 £.7  262L.3
Ffane
k. E 5 - ORCES - J1.1 -

TOTAL SITE ENERGFT FEIL .31 METU

3 a1.1
® ra n e u S TOTAL SOURCE EMERDY E09E . &5 METU
FERCENT OF BOURS ANY SYST IDONE OUTSI
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Step 5: Communicate the Review Outcome

Freeze Panes

Qc Check Include in Review?| Review Outcome
CheckiD

Unhide/Hide Revl /—\\ ' Unhide/Hide Revé

Ref The number of unmet load hours (UMLH) for the baseline

Reviewer Only Reviewer Only

Rev 0 Compliance Form Generated
Review Comments

Rev 0 Response

SGO7 the prescribed limit.

and proposed design reported in the Compliance Form i
for the baseline and proposed designs does not exceed = Rl

The unmet load hours exceed allowable limits
Please correct.

- |Only applies to a small storage room. No changes
were made.

Rev 1 Review Comments

\/ Rev 1 Response to Comments

N

/

N~

Reviewer comments and submitter responses are entered in the Compliance Form on the Quality Control

Checks tab for each review iteration.




DEMONSTRATION OF REVIEW PROCESS

DESIGN DOCUMENTS

|

COMPLIANCE FORM Envelope Lighting HVAC
Proposed L L
Lighting Space Ventilation-
Envelope T P
es ultifami
Assemblies ot - BEM Results Quality Control
i . Service Plug, Process . i Energy .
Contact General Energy Operating Envelope Interior * Proposed Renewable Exceptional Compliance Submittal
. i L Water and Other i . Performance .
Information Information Sources Schedules Areas Lighting Counts HVAC . Energy Calculations Calculations Checklist
Heatin Loads Summary
! § *
Interi li
Infiltrati li h‘: er:slr del Baseline/ Results from ([:luatlt\fl
ntitration E Budget HVAC BEM Tool ontre
Inputs Checks
Exterior
Lighting

I

BUILDING ENERGY MODELING (BEM) TOOL
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REVIEW CHECK DEMONSTRATIONS



Case Study

General

 New mixed-use multifamily building located in New
York, NY, climate zone 4A.

e Floors 4-13 are multifamily with 80 apartments and
floors 1-3 consist of retail.

e Fully designed.
HVAC

* Dwelling units: 4-pipe fan coil units served by
condensing boiler and air-cooled chiller systems.

e Exhaust and makeup air: direct outdoor air system (DOAS).

* Corridor and retail areas: constant volume, gas-fired
with DX cooling package units.

Lighting
e LED in all areas.




SIMULATION GENERAL

ChecklD Qc Check Include in Review? | Review COutcome | Rev 0 Compliance Form Generated Review Comments
Ref The same approved simulation program is used for the baseline and
proposed design models. Yes Pass
SG01
Ref The same approved simulation program is used for the baseline and
proposed design models. Yes Pass
SG02
Ref The number of unmet load hours (UMLH) for the baseline and proposed The unmet load hours exceed allowable limits. Please correct.
design reported in the Compliance Form for the baseline and proposed Yes Fail
s5G07 designs does not exceed the prescribed limit.
Ref Site -Energ,r Use Intensity (EUI) of the baseline design is generally consistent
with the selected benchmark, with difference of less than 20%. Yes Pass
SG10-B
Ref Site EVI of the lighting energy enduse in the proposed design is generally Site Energy Use Intensity (EUI) of the lighting energy enduse in the
consistent with the selected benchmark, with a difference that does not proposed design differs from the benchmark by more than -
exceed -50%,/50%. Yag Fail 50‘56;’50%._5:E~ETabIEEDn the Ener_gl.r Per‘furmam:_eﬁummarl._rtabfur
more detail. Please check model inputs and revise or provide an
SG11-P explanation.
Ref Site EUI of the lighting energy enduse in the baseline design is generally
consistent with the selected benchmark, with a difference that does not Yes Pass
SG11-B exceed -50%,/50%.
Ref Site EUI of the miscellaneous and process equipment enduse in the
baseline design is generally consistent with the selected benchmark, with a Yes Pass
S5G12-B difference that does not exceed -50%,/50%.
Ref Baseline energy use is correctly allocated to regulated versus unregulated There is no modeled energy associated with elevator and
energy uses and the compliance outcome is established correctly. Yes Fail escalators which is unexpected. Please provide an explanation or
revise the model.

SG20
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SGO07 The number of unmet load hours reported in the Compliance Form
does not exceed the prescribed limits

Review Tips (from Review Checks section of the Review Manual)

1. Unmet load hours (UMLH) are reported in Table 1 on the Compliance Calculations tab of the Compliance Form.

Table 1: Unmet Load Hours

Unmet Loads Proposed Design Baseline Design
Mumber of hours heating loads are not met 392 6
Mumber of hours cooling loads are not met 250 2

Total 542 8
Compliance Mo

2. Unmet load hour indicate that even though the two models have the same thermostat setpoints, the actual
space temperatures in the proposed design were lower during the heating season and/or higher during the cooling
season. This will reduce energy use of the proposed design, which is not an allowed trade-off.
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SGO07 The number of unmet load hours reported in the Compliance Form

does not exceed the prescribed limits

ChecklD QC Check Include in Review? | Review Cutcome Rev 0 Compliance Form Generated Review Comments
Ref The number of unmet load hours (UMLH) for the baseline and proposed The unmet load hours exceed allowable limits. Please correct.
design reported in the Compliance Form for the baseline and proposed Yes Fail
5GO07 designs does not exceed the prescribed limit.

Pass/Fail auto-populated based on information
available in the Compliance Calculations tab of

the Compliance Tag.

Table 1: Unmet Load Hours

Unmet Loads Proposed Design [Baseline Design
Mumber of hours heating loads are not met 392 B
Mumber of hours cooling loads are not met 250 2
Total 642 g

Compliance

Mo

Review Tips (from Review Checks section of the Review Manual)
Extenuating circumstances for considering acceptance:

1. Only exceed limit by small margin, 315 versus 300.
2. Floor area with unmet low hours is low. For example, unmet load hours are in a 100 ft? storage room.

3. How far the indoor temperature drops or rises out of the acceptable range.

28




SG11-P Modeled interior lighting energy use of the proposed design is
generally consistent with the selected benchmark, with the difference less
than set threshold

1. If the default values in Table 6 of the Energy Performance Summary tab, the “Acceptable Difference Before QC
Flag” columns, the “Interior Lighting” row are overwritten, confirm that the entered values are justified.

2. Question results if the difference between the modeled interior lighting EUl and the benchmark EUI is outside the
limits set in the last two columns of Table 6 on the Energy Performance Summary tab.

3. Common mistakes

* Lighting wattage too high/low
e Lighting runtime hours are too high/low
e Savings from occupancy sensors and daylighting are too high/low



SG11-P Continued

Ref | Site EUI of the lighting energy enduse in the proposed design is generally Site Energy Use Intensity (EUI) of the lighting energy enduse in
consistent with the selected benchmark, with a difference that does not the proposed design differs from the benchmark by more
exceed -50%,/50%. Yes Fail than -50%,/50%. See Table E-DH the Energy Perfﬂrmfmce

Summary tab for more detail. Please check model inputs and
s5G11-P revise or provide an explanation.

Table 6: Proposed vs Benchmark Energy Use Intensity (EUI) by Enduse
MNotes
1. % Difference = {Benchmark - Proposed)/Benchmark

Interior lighting 1.8 3.9 54.1% 5.0 10.8 54.1% 50.07 50.15 54.1% 0.15 0.23 54.1% 50.0% 50.0%
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BUILDING ENVELOPE

QC Check

Include in Review?

Review Qutcome

Rev 0 Com Elia nce Form Generated Review Comments

Ref | Thermal properties of the above-grade walls in the e
BEO1l-P proposed design are established correctly.
Raf | Thermal properties of the above-grade walls in the baseline e .
EEO1-B design are established correctly.
Ref | Thermal properties of below-grade walls in the proposed n/a n/a
BEO2-P design are established correctly.
Ref Thermal properties of below-grade walls in the baseline n/a n/a
EEO2-B design are established correctly.
Ref | Thermal properties of the roof in the proposed design are e
BEO3-P established correctly.
Ref Thermal properties of the roof in the baseline design are e .
EEO3-B established correctly.
Ref Madeled U-factors and areas of the above-grade walls in
the proposed design are as reported in the Compliance Yeas
BEO&-P Form.
Ref Madeled U-factor and areas of the above-grade walls in the
baseline design are as reported on the Compliance Form. Yes
BEOB-B
Ref Fenesiration area in the baseline design reporied in the The autopopulated window to wall ratio on the Envelope
Compliance Form is established correctly. Yas Eail Areas tab in Tables 3 and 4 appears to have been overridden.
Please provide an explanation for the overridden values or
BE13-B correct.
Ref Proposed fenestration U-factor, SHGC and VT are
established correctly and required documentation is Yes
BE15-P provided.
Ref Modeled infiltration rate for the baseline design reflects .
BE18-B |thewvalues reported in the Compliance Form.




BEO1-P, Thermal properties of the above-grade walls in the proposed design are
established correctly.

1. Locate constructions selected for the review in the design documents based on the reference provided for that
construction in the Plans/Specs column of Table 1 in the Proposed Envelope Assemblies tab of the Compliance
form.

* Focus the review on constructions that account for the highest wall area, as shown in the table in the
Building Envelope (BE) section of the Quality Control Check tab.
2. Verify the following:
e Descriptions of the construction provided in the table reflects design documents.
* The values reported in “Modeled U/C/F-factor Including Int. and Ext. Air Film” are established correctly.
 Any uninsulated assembles such as projecting balconies, perimeter edges of intermediate floor stabs,
concrete floor beams over parking garages and roof parapets are captured correctly.
3. Common Mistakes
e The overall assembly U-value is established without accounting for thermal bridging, as required by 90.1

Section 5.5.3
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BEO1-P, Thermal properties of the above-grade walls in the proposed design are
established correctly.

Table 1: Opaque Envelope Constructions Accounting for the Largest Area Within That Surface Type

- L M | M
Above-Grade AGWL 0.036 41,546 A-p01 U-0.064 (26,974 fi~2) U-0.124 ( 14,572 ft~2)
Exterior Wall - -
Roofl 0.026 8,436 A-601 U-0.063 (8,436 ft~2)
Roof -

Ref Thermal properties of the above-grade walls in the proposed design

are established correctly. Yes
BEO1-P
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BEO1-P, Continued

Table 1: Proposed Opaque Envelo

pe Constructions

_?I ll Effect'_?IUpr'C— T taIR_?II f Mod |E?d u/c/F Mod éIUfoF— Mod I:d u/c/F- ll
COMH;(:E::::M Surface Type B Detailed Description Rat;dcz;‘:iue Ro‘:tce;nt.:jli Factor of Cont + Cav Materials in factor Including factor Includes factor Includes Plans [
Name Legend: AGW = Above Grade Wall Insulation Insulation Insul:::r;z:s:d on a::(::i‘:r::;(;:t?;'n Int.ar::ciilrlilxt. Alr :;;::;‘:Le; Asssnei:il:;ai:as? Specs
(If Any)
AGW1 J::tt:ie[f:z:ﬁ Steel-Framed 16 Inch on Center with a 6.0 Inch Depth (Steel-Frame) 19 8.5 U—Of::,;’alble nfa 0.036 No No A-601
Exterior Wall Assembly L
13 The proposed design thermal = =]
— properties were not established ==
- — VAPOR RETARDER (VR-2) _—
: qusy (1) LAYER 5/8" TYPE X' GWB correctly as the reported
iss : : : S
i NSULS R 16 06 T ATt modeled U-value is substantially =y =
: i g:RL;‘:EW'E”- TYPE X GYP. SHEATHING less than the value determined === iFi = ——
] fis automatically in the Compliance =
: it Form using Appendix A table i
L n £ MINERAL FIBER BOARD (INSUL-3) (R-8.5) . L =
-;E:: lookups in Table 1 on the T =
i . E
T JHt ST Proposed Envelope Assemblies w501
INT. EXT.

tab

R-19 cavity insulation and R-8.5 continuous exterior insulation,
6” Metal studs, 16" o.c.
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BEO6-B - Modeled U-factors and areas of the above-grade walls in the baseline design
are as reported in the Compliance Form.

Review Tips (from Review Checks section of the Review Manual)

1. Use simulation reports to verify that modeled U-factors and areas of the exterior walls reflect the values reported
in the Compliance Form. The reported values for the baseline/budget are located in Table 1 on the Envelope
Areas tab.

2. Focus on constructions that account for the largest above grade wall area based on the table in the Building
Envelope section of the Quality Control Checks tab.

3. Building Energy Modeling Tool Output Reports

eQUEST Reports | LV-D~—
ne TRACE m&/w-vmues, Building Areas

Trane TRACE 3D Envelope Summary report

Plus

IES-VE Room Loads Report, Zone Loads Report

EnergyPlus eplustbl.html ‘Envelope Summary’ report

OpenStudio eplustbl.html ‘Envelope Summary’ report

Carrier HAP v5 Surface Areas: "LEED Summary Report”, Section 2 “Minimum Energy
Performance Calculator”, table titled “"Above Grade Wall & Vertical Glazing
Areas”
Wall Assembly U-Value: “Wall Constructions” report.

Design Builder Opaque Exterior Table in Output Summary Document
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BEO6-B - Modeled U-factors and areas of the above-grade walls in the baseline design
are as reported in the CF. v

U-values are ~=.

Table 1: Odaque Envelope - Baseline and Proposed Surface Areas and Properties

?
7] 2] | 2
Building Proposed Design Baseline Design
New, Existing | Building Area Type (for Envelope ﬂ Roof Salar Sma ” dEVIatIOr'IS
Modeled Construction | to Remain, or | Appendix G Projects Only, Conditioning Assembly Reflectance/ 0
Name Retrofitted 90.1 Section G3.1.1-1) Orientation Category Net Area, ft* | Plans / Specs ULE/CPastor | Thermal Emittance (Up to 36) may
AGWI1 MNew Other MNorth Residential 3,606 A-301 / U-0.064 n/a b d t
AGWI1 New Other East Residential 9,881 A-301 Ak U-0.064 I\ n/a € aueto
p - / .
AGWIL New Other South Residential 3,606 A-301 U-0.064 nfa accou ntln for
AGW1 New Other West Residential 9,381 A-301 g5 n/a g
AGW1 MNew Retail (stand alone) MNorth Nonresidential 2,498 A-302 U-0.1247 X nfa extenor ailr f||mS.
AGWI1 MNew Retail (stand alone) East Nonresidential 2,736 A-302 U-0.124 \| nfa
AGW1 New Retail (stand alone) South Nonresidential 2,498 A-302 U-0.124 n/a In 90_ 1 the
AGWI1 MNew Retail (stand alone) West Nonresidential 6,840 A-302 N\ U-0.124 nfa . .
Roofl New Other Horizontal Residential 8,436 A-3030 U-0.063 0.3/0.9 prescriptive U-
_____________ cails of Exterior Surfaces factors in Section
Ref M 90.1 and Simulation Tool References - Click on Text to Activate Scroll Bar o in
Ref | ! 5 are captured
SURFACES 65 € 90.1 References:
(U-VANUE INCLUDES OUTSIDE FILM; WINDOW INCLUDES FRAME AND CURB, IF DEFINED) BEO6-B - - . f d
- using fixed R-
ST - WINDOWS--- ----WALL---- W Ref % Software References: I .}
SURFACE U-VALUE BAREA U-VALUE ARERZ de LV-D ’ Vda UeS, N
(BTU/HR-SQFT-F) (SQFT)  (BTU/HR-SQFT-F) (SQFT) (B BEOT-B
— | simulation tools
MFiNorth Wall (G.N2 E1) 0.539 19.25 0.124 35.75 Ref at
in apace: N Stairl
ME1North Wall (G.ENE7.ET) 0.539 87.50 0.063 162.50 red they may be
in space: MF1ENE Perim Spc (G.ENET) BEO8-B .
urmorth Wall (c:.wnwa.gm: 0.53% 87.50 0.063 162 .50 e determ|ned
in space: MF1IWNW Perim Spc (G._WHWS) Ref Mg
ME1North Wall (M.N13 E15) 0.539 154 .00 0.124 286.00 d .
in space: N Stair2 e dynamlcally
MFiNorth Wall (M.ENE18& E21) 0.539 700.00 0.063 1300.00 BEO9-B

in space: MF1ENE Perim Spc (M.ENE18) | .

ME1North Wall (M.WNW13 .EZ24) 0.539 T00.00 0.063 1300.00 Ref Mad [4 based On hourly

in space: ME1WNW Perim Spc (M.WHNW13)

ME1Ncrth Wall (T.N24 . E30) 0.539 19.25 0.124 35.75 ard h
in apace: N S5tair3 Weat er

MFiNorth Wall (T.ENE29. E41) 0.539 a7.50 0.063 162 .50 BE10-B .
in space: MF1ENE Perim Spc (T.ENE29) ~ o N T I T e . d
MF1Nocrth Wall (T . WHNW30.E45) 0.539 a7.50 0.063 162 .50 Con é IOnS.

in space: MF1IWNW Perim Spc (T.WHW30)




BEO6-B Cont’d

Table 1: Opaqye Envelo

pe - Baseline and Proposed Surface Areas and Properties

v

2] ]
Building Proposed Design Baseline Design
MNew, Existing | Building Area Type (for Envelope ﬂ Roof Solar
Modeled Construction | to Remain, or | Appendix G Projects Only, Conditioning Assembly Reflectance/
Name Retrofitted 90.1 Section G3.1.1-1) Orientation Category Net Area, ft | Plans / Specs U/F/C-Factor | Thermal Emittance
AGWIL New Other North Residential 3,606 A-301 U-0.064 nfa
AGWI1 MNew Other East Residential 9,881 A-301 U-0.064 nfa
AGW1 New Other South Residential 3,606 A-301 U-0.064 nfa
AGW1 MNew Cther West Residential 9,881 A-301 U-0.064 nfa
AGW1 MNew Retail (stand alone) MNorth Nonresidential n 2,498 A-302 U-0.124 n/a
AGW1 New Retail (stand alone) East Nonresidential 2,736 A-302 U-0.124 nfa
AGW1 New Retail (stand alone) South Nonresidential 2,498 A-302 U-0.124 nfa
AGW1 New Retail (stand alone) West Nonresidential 6,840 A-302 U-0.124 n/a
Roofl New Other Haorizontal Residential 8,436 A-3030 U-0.063 0.3 /0.9

NORTH

North = 3,606 + 2,498 = 6,104 ft?

Fila of Exterior Surfaces

AVERACE
U-VALUE /WINDOWS
{(BTU/HR-SOFT-F)

AVERACE

0.533 0.050

U-VALUE /WALLS
{BTU/HR-S0FT-F}

AVERACE TU-VALUE
WALLS+WINDOWS
{(BTU/HR-SOFT-F)

0.138

1342 .50

WINDOW

{SQET})

6104.00

WEATHEE. FILE- Mew York CityNY TMYZ2
{CONTINUED)

Wall areas are
equal.
6,104 ft2 = 6,104 ft2

WINDOW+WALL

{SQET})

8047 .50
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INTERIOR LIGHTING

CheckID Qc Check Include in Review? | Review Outcome Rev 0 Compliance Form Generated Review Comments
Ref The floor area used in the lighting calculations is consistent with
the reported project floor area. Yes Pass
ILO1
Ref Proposed Lighting Power in the Compliance Form reflects design
documents for spaces where lighting is fully specified. Yes
ILO2-P
Ref Proposed LPD to be modeled for spaces where lighting is not There are residential space types (dwelling units, guest rooms, etc ) in this project per
specified or partially specified is established correctly in the Yac Eail the entries on the Interior Lighting Counts tab but no area with unspecified lighting
ILO3-P compliance Earm was entered which is unexpected. Please correct or provide an explanation.
Ref Specified lighting controls meet mandatory requirements in 90.1 Based upon the inputs on the Interior Lighting Counts tab it appears that mandatory
Saction 9. Yas Eail lighting control requirements may not be met. Please review and correct or provide an
ILO5-P explanation.
Ref | Modeled interior lighting peak demand is consistent with the
baseline design lighting wattage reported in the Compliance Yes Pass
ILOG-B Form.
Ref | Proposed interior lighting wattage entered into simulation tool
reflects values reported in the Compliance Form. Yes
ILO7-P
Ref Baseline Design interior lighting wattage entered into simulation
tool reflects values reported in the Compliance Form. Yes
ILO7-B
Ref Madeled interior lighting runtime hours of the baseline design
are realistic. Yes Pass
IL10-B
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LIO2-P Proposed lighting power reported in the Compliance Form reflects design
documents for spaces where lighting is fully specified

1. Refer to the table in the Interior Lighting section on the Quality Control Tab to identify lighting fixtures with the
highest total wattage and space types that account for the greatest total lighting wattage.

2. Locate selected fixture make and model #s on the lighting schedule drawings and verify that the manufacturer
maximum rated wattage reported for the fixtures in Table 1 of the Interior Lighting Counts tab is aligned with the
manufacturer’s maximum rated fixture wattage shown on the cutsheets.

3. Locate several high wattage spaces on the Interior Lighting Counts tab. Refer to the lighting plans to confirm that
fixture types and counts for these spaces reported in the Compliance Form match design documents.

4. Common Mistakes

e Fixture wattage is not based on a complete fixture including lamp and ballast and does not reflect
manufacturer rated fixture wattage.

e Track lighting is not calculated according to the allowed methods as described in 90.1 Section 9.1.4.

* Proposed LPDs are based on partially specified or temporary lighting. For example, in hotel guest rooms the
hardwired fixtures shown on drawings are typically supplemented by plug-in floor and table lamps.



|ILO2-P Continued

Table 2: Space Type, Thermal Block, and Fixture Type Rank by Total Wattage

1 Dwelling Unit {21,965 W) RetfliSales (5,314 W) C2 (23,565 W)
2 Sales Area (15,941 W) Retfl2sales (5,314 W) E (15,941 W)
3 Corridor/All Other (2,560 W) Retfl35ales (5,314 W) D (3,340 W)
4 Storage Room/=50 ft~2 (2,400 W) Corr2 (2,232 W) C (1,426 W)
5 stairwell (1,196 W) MF1ESE Perim Spc (M.ESELS) (2,196 W) C2EM (960 W)
6 Lounge/Breakroom/All Other (768 W) MF1East Perim Spc (M.E16) (2,196 W)

7 Office/Enclosed (430 W) MF1East Perim Spc (M.ELT) (2,196 W)

8 Storage Room/<50 ftA2 (230 W) MF1ENE Perim Spc (M.ENE18) (2,196 W)

9 Restroom,/ All Other (192 W) MFLWNW Perim Spc (M.WNW19) (2,196 W)
10 MF1West Perim Spc (M. W20) (2,196 W)

Associated Interior Lighting Model Inputs Interior Lighting
Tab Counts
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|ILO2-P Continued
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|ILO2-P Continued

Ligh

caL
caL
caL
4L
caL

4L

Fixture Label from Lighting Schedules| A B C D ! C2 |C2EM
? Maximum Rated Fixture Wattage| 26.1 | 30.1 | 23.0 | 32.0 4&2 16.0 | 16.0
? Exempt Lighting Application?| No | No | No | No Nt}\ No | No
? Decorative Lighting No | No | No | No | No \\No No
T Sales Area Merchandise Highlighting| No Mo Mo Mo Mo hb\_ﬂg/
Table 1: Lighting Fixture Counts Total for Area {f‘tz]: 109,661 Total Fixture Counts: ) ) ) ) )
7 = ? | 2|
Space Name ) . |
Reference (e.g. | Thermal Block R C4RDL Calculite LED 4
space name(s) Name from Lighting RCR LPD Adjustment .
: - o e P . ) Round Downlight
from drawings) Model Plans Dwg# | Multiplier | Space/Building Area Type (90.1-Section 9) Area (ft") per Section 9.6.47
Corr 101 Corrl E-101 1 Corridor/All Other 604 No | | | | 10 | 6 |
- I I I I
Narrow
Input | Input Input | Drive | Input | THD | Power
Light engine volts freq current | current | power | power | factor
120v 0.05 <20% =095
C4L05_| P 50/60Hz 003 10 mA % 20% | -050
c2 PHILIPS C4L -15-9-35-M -Z10 -U 0'-6" RECESSED CEILING MOUNTED LED DOWNLIGHT LUMINAIRE: GALVANIZED STAMPED UNV L 16W / FIXTURE . 120v 0.08 \ «5% | -095
LIGHTING OR C4R -DL -CC STEEL HOUSING; SELF-FLANGED SEMI-SPECULAR FINISHING TRIM; POLYCARBONITE LENS; mnv:n'gﬁl s J0/E0Hz 20 W N o | 095
ACCEPTABLE SERIES WIDE DISTRIBUTION; INTEGRAL MOUNTED 0-10V, 1% RATED LED DIMMING DRIVER; FINISHES LUMENS 3500K 207 oo o oo
EQUIVALENT AS SELECTED BY ARCHITECT. S0 CRI C4L15_ 50/60Hz 3E0mAf 18w -
BY: a7y 006 15% | =095
120V 017 10% =095
caL20_ 50/60Hz 430 ma N\2IW
27V 0.08 <15% =095
C2EM PHILIPS UNV 120v 0.22 <10% | =095
LIGHTING OR AL 15 -9 35 -M 210 -U 0"-6" RECESSED CEILING MOUNTED LED DOWNLIGHT LUMINAIRE: GALVANIZED STAMPED 16W | FIXTURE caLzs v | oM T PO W s [oss
ACCEPTABLE C4R DL .CO STEEL HOUSING; SELF-FLANGED SEMI-SPECULAR FINISHING TRIM: POLYCARBONITE LENS; DOV oz 0% | 05
EQUIVALENT SERIES EM WIDE DISTRIBUTION; INTEGRAL MOUNTED 0-10V, 1% RATED LED DIMMING DRIVER; FINISHES T UMENS 3500K caLso_ S77y | 50/60Hz [ 790mA | 3 I —o——
BY: AS SELECTED BY ARCHITECT.

90 CRI

v

Wattage in the Compliance Form matches the
maximum fixture wattage.
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|ILO2-P Continued

Table 2: Space Type, Thermal Block, and Fixture Type Rank by Total Wattage

1 Dwelling Unit {21,965 W) RetfliSales (5,314 W) C2 (23,565 W)
2 Sales Area (15,941 W) Retfl2sales (5,314 W) E (15,941 W)
3 Corridar/all Other (2,560 W) Retfl35ales (5,314 W) D (3,340 W)
4 Storage Room/=50 ft~2 (2,400 W) Corr2 (2,232 W) C (1,426 W)
5 stairwell (1,196 W) MF1ESE Perim Spc (M.ESELS) (2,196 W) C2EM (960 W)
6 Lounge/Breakroom/All Other (768 W) MF1East Perim Spc (M.E16) (2,196 W)

7 Office/Enclosed (430 W) MF1East Perim Spc (M.ELT) (2,196 W)

8 Storage Room/<50 ftA2 (230 W) MF1ENE Perim Spc (M.ENE18) (2,196 W)

9 Restroom,/ All Other (192 W) MFLWNW Perim Spc (M.WNW19) (2,196 W)
10 MF1West Perim Spc (M. W20) (2,196 W)

Associated Interior Lighting Model Inputs Interior Lighting
Tab Counts
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ILO2-P Proposed Lighting Power Density (LPD) in the Compliance Form
reflects design documents for spaces where lighting is fully specified.

gt Tty m moc = mmeme = = - e - ===

Fixture Label from Lighting Schedules, A B C D E C2 [C2EM

Maximum Rated Fixture Wattage| 26.1 | 30.1 | 23.0 | 32.0 | 43.2 | 16.0 | 16.0
Exempt Lighting Application?| Mo | No | No | No | No | No | No

Decorative Lightingl No | No | No | No | No | No | No
Sales Area Merchandise Highlightingl No | No | No | No | No | No | No
Table 1: Lighting Fixture Counts Total for Area {ftzj: 109,661 Total Fixture Counts:| - - 62 | 120 | 369 | 100 | 60

7] 7] | 7|

| el | end | =)

Space Name

Reference (e.g. | Thermal Block Enter fixture counts for ea

space name(s) Name from Lighting RCR LPD Adjustment
from drawings) Model Plans Dwg# = Multiplier | Space/Building Area Type (90.1-Section 9) Area {f‘tz} per Section 9.6.47
Corr 101 Corrl E-101 1 Corridar/All Other 604 No 10 6

44



Soma Froject

>

REFER 1O REC TMLE .!ll.l(ﬂ‘l] PO AP ATNES F CORDLCTORS
T ERMRALS, ST AMEENT TEWPERATURE.

! 2 WERE WIRE Trow THIEE CURFENT CARNG COnDUCTIONS PER
RATMAT = |SE 1EC ANLE MarRE)(A) ERATIC FaCioRs s
[ ORI FLL SHAL COMAT Wi REC 36432
e 32223 RESpEEIELY

=

»

° N I It REFER 10 ACHTECTURAL FLAME FOR FRaL LOCATIONS OF AL =
E i LUERMES S0 W IOHES, M0 FOR AL FREHED JLIAG HIGHTS
-— ¥ | REFER 10 AVCHTECTURAL FLAVS FOR FIRAL LOCATICNS OF AL LIZTIG
1 ::W e PREdARY FITURE AnD GonTROL DEWES, and FOF Final CELING ARD wall
B e 3

o e If 115 IS il Lemts

w

. REFER TO MPOTECTURAL FLawsS FOR FinaL LUSSVARE anl) Lasitv
SECFCARNG

. ST COLCR OFTICNS FOR ALL LICHTIRG FOURAES AnD CONTROL
(N h! i DU PR S B AT

REFER 1O MUCHTECTURAL DRAMRCE FON OO RAKES ARD RUGEERS Sama b and

FOR CLARITT, S0WE FIOTLRE & S 1104 WTERCCRRECTIRG WRING |5 RO Addmes
ERPLCIILY SHOWR CONTRACTOR SHALL USE sIImnuanm.
HCE FUR REFEREXCES, A APPLERILE QETALS T LERMVE 1
COMPLETE SCOPE F LIHTIG WRING IWTENT.

oiu =

" ; 0 RUMEERTS) SOM AT LCHENG FILRES v RSSO0 TED L Tin =

4 = BCRES IIl]E»'J&i CROUIT RUMEERS I P ARELECARD. PROVLE WHE M0

T ORI T IRTERCORREST EQURMERT ARD JGS0OATED CORTHIL Soma Nams and Addme
4 RS Wi e O WASERS, AND RN 15 PANELBCAFD:

A CREUE ESCHD T0 umllr. rulu\&: DAL BE
u'luulm TO REW FARELECARIS &5 IR

LREADA ] . cﬂulllhr.!u\ LGHTRG FIRTURES v AOMS Wik TOGGEE SwiToHEs
e

SrmcuTion & T WOCARD, AL LIHING FXTUAES (N ACDM/MRER
SHLL B CONTROLLED. B THE SWITCH (NDIGATED: N

- m-..'m' O THOLED BY (FSava TED SwicHEL  F SPECHC o

B

AR CUTS FOR MR CORTRUOLLED I.ﬂ!llmfllllﬂﬂi SHALL BE
Plbgmll]m IN SEPRRATE REUTRAL COROUCTON FOR EACH PHASE
CEROUE TEH.

=

G F LGHTIG FIURES sl EXT LIGHTS To CRQUITS Sial BE =N

-
LMD T P
i WATTS v A 2, T WGLT CRAUT. Same nama nd Addmes

LIGSTIG BFmCH CROUIT RACEWAT S WTEM S6All WU B USED FOR
RECEPTACLE /FOMER CHEUT WHIAG.

L FROWDE LATED EOUMERT GiunDngG COniuCTORS FOR AL

uu— Ill'. FiuFURES A% REQUIRED. Ghund cu'u'lll:!uﬂs AT I|DI B =

LT SHOWN O CERTAR WRNG DESCRAlonS. Seme ol &
AL WG TO B oA Wi UNLESS CTHERWESE mOTED
O AECURED UE 1O oAb T Cl’.ﬂlllr. FOR WRE Tram THIEE
CURRENT COMURYIG COPMOUCTORS FER RACEWAT OF CABLE ASSEMBLY

ML EXPCEED WRING SHALL BE Iy EWT CONDUIT. CONCERED
P FLIRG CAWNES SHAL BE PERWTTED I‘DBL e CHLL

B

G —
L IISIED FITIRGE AND GROUNOING ARBOR LNLESS OTHERWSE ROTEL

COMMATIN AL MNLE AL B v e
AR TnacEs FER meF (el CovTRAEToR StaLL HEMT £

s P et ans A e BERES s EEE PLATES iR
SFLECTION BY ARCHITECT

FRAL OALUITAMLE ACUTIAG SHAL BE (FTERWIRED K-FIELD, M0
PRER TC THE COMENCERENT OF WORK, CCCRORATED W TH CTHER
TRAGE CONTRACTCRS ML THE TERMNT.

b
H

CONTRA TR AL CRORATE Al wofe Wil &L WelwiD TRAE

cmlﬂxlm: FQuFWERT vERDGRS, sl HE OwER A3 REQURED
B ACCOROINGLY.

21 ML EQUFSERT SHALL BE |RE TALLED PER MARUFACTURER'S
FETRICTIONS.

¥

CORTRATTON SHAL CORDUCT AL RECESSATT ERERGRCY LEHTRG

R o~ . c - TESHE) POt THE mu THORITY baslnG AREDNCTION.

CONTRACTOR SHall PROVEE OOMPATIELE EMERCEWCY BATTERY FACK FOR
ML ERST 9CHE D EMERCERCT LIGHTING FOCTLAES.

2. ML WRRC D ECHPSENT W THN DROP CELIG 5|

PACES, AR
WIHA (TS, FLER CTHR M-HMOURG PAE TAL B
USTED PR H.LIH.HI& MI]!I-ALLMU’HIMHEC ELE-)

. REFER T0 ELECTRCAL FanELBOMID SHEULES ﬂmnm CETALS, ARl
LEGERDS FOR &0 T0va. AEQURESERTS THAT war &FL)

t

REFER TO DWG E-100.00 FOR ELECTRICAL NOTES, SYMEOL LIST &
RIEEWA TR

KEY NOTES;
{THAL COMDR LHTIG AND STARS CAE LGHTIAG SHAL B
LNEWICHED 20,47 Al PORRED BT B BILDNG.

!

K ELECTRICAL
11TH THRU 13TH
FLOOR LIGHTING PLAN

o i ]

BULDAG O PR TWENT WOTE: “THE FLAR 5 AFPRIVED OnLT

POt oAk INDCATED Cn THE APPLCATIN SPECFICATICN ATERATICH Off RE-USE CF THIS DAKWAS
SHEET. ALL OTHER WATIERS SHOWN ARE NOT 10 BE FOR OFHER THAR THES PROECT WTHOUT

11TH - 13TH FLOOR PLAN RELIED UFCR, 01 10 BE CORSIERED A% ETHER BEIRG WRITIER CORSENT £F THE ASCWE ERGHEER

AFPRUHED OF 8 ACCCROMCE WTH AFPLCAILE COES. B FROHIBTED &7 Law.
s s marar




LR
PRIMARY GECONDARY LRmA lLL'! Hfr:.-;l:lﬂ. LT SECORHDARY PRIKARY
BR F#l aaiia ] - Favsay il s BR vy

|ILO2-P Continued

v

Corridor Fixture Counts

Quantity: 10, C2 fixtures
Quantity: 6, C2 EM fixtures

Fixture Label from Lighting Schedules| A B C D E Cc2

Maximum Rated Fixture Wattage| 26.1 | 30.1 | 23.0 | 32.0 | 43.2 | 16.0
Exempt Lighting Application?| No | Mo | No | No | No | No

Decorative Lightingl No | No | No | No | No | No

= | == | e

Sales Area Merchandise Highlighting| No | No | No | No | No | No

109,661 Total Fixture Counts:

n 2

Enter fixture counts for eac

RCR LPD Adjustment —_—
2 - SECOMDARY PRMARY
Area (ft") per Section 9.6.47? LAvDe . BR e Mg

604 No | | | | 10 | 6 N 46




LIOS-P Specified lighting controls meet mandatory requirements in 90.1 Section 9

Table 1 of the Interior Lighting Counts tab lists the mandatory lighting control requirements for each space

depending on the space type and based upon the inputs in the Compliance Form flags if mandatory control
requirements are not met.

2. This check is performed automatically in the Compliance Form.



ILO5-P, Specified lighting controls meet 90.1 mandatory requirements.

Include in Review
QC Check . .
CheckID Review? Outcome Rev O Review Comments
Ref Specified lighting controls meet 90.1 mandatory requirements. Based upon the inputs on the Interior Lighting Counts tab it appears
Yes Fail that mandatory lighting control requirements may not be met. Please
ILOS-P review and correct or provide an explanation.
453 | - | - - 23,500 | - - - - - - 0 18.6%
2|
Table 1: Lighting Fixture Counts Total for Area {ftz}: Automatic Daylighting Controls Automatic Occupancy Sensor
£ = o £ = o o B = ; E = = -E — 5= B = S o = "
t = = " & = = = = = i = 5 | o= _
w253 | 253 55 (22|22 ES|a E3 |33 24|25 -5"€§ 0S Credit
o= T . o _: = — = — Y 2 f =
Space Name TS (33285 25 |5p 22 23|82 £2 23585 £§ | 8352 |arnledro
& = : 3 . = = = = Lo m
Reference (e.g.| Thermal Block R _E ;: T2 "—; = 2 ; < gj % E = E rg = ;.‘ T2 g "E‘ 2 | Proposed
pran} ol — ] - =
space name(s) | Name from Lighting = & | =a E e 8% | = £ | 3 s 2 8] % o g @ | 5 Y2 | Modeled
= =
from drawings) Model Plans Dwg# | Multiplier | Space/Building Area Type (90.1-Section 9) | * a = a = e = o = £ || schedules
Apt103B  Mest Perim Spc (C E-101 1 Dwelling Unit 0 No No No
Apt 1044 est Perim Spc (G E-101 1 Dwelling Unit 0 Mo MNo No | —— o
Apt104B W Perim Spc (G.\ E-101 1 Dwelling Unit 0 No Mo No / I ™\
Corr 201-901 Corr2 E-101 B Corridor/All Other 0 nfa n/a No 0 Mo No Né\ No Mo No No \ 0 -
Trash 202-502 Corr2 E-101 8 Storage Room/<50 ft~2 0 MNo No No 23 No No No \\ No Yes No No )ﬂ 45.0%
Stair 203-903 M Stair2 E-101 8 Stairwell 0 nfa nfa No a6 No No Yes %-—-He_)\‘e&.aﬂu\/ 0 75.0%
Stair 204-904 S Stair2 E-101 a8 Stairwell 0 nfa n/a No a6 No No Yes Yes No Yes No 0 75.0%
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IL10-B Modeled interior lighting runtime hours of the baseline design are realistic.

1. This check is automatically performed in the Compliance Form.

2. Effective Full Load Hours (EFLH) is equal to the sum of the hourly schedule fractions a year.
EFLH = LEU / TLW
LEU = simulated annual lighting energy use [kWh]
TLW = total lighting wattage from Table 1 of the Lighting Model Inputs tab [kW]

3. Typical lighting EFLH for common building types without accounting for controls are included in

4. EFLH in the Appendix G baseline do not exceed typical provided in by more than 20%.



IL10-B Modeled interior lighting runtime hours of the baseline design are realistic.

CheckID AC Check Include in Review?| Review Outcome Rev 0 Compliance Form Generated Review Comments
Ref Modeled interior lighting runtime hours of the
baseline design are realistic. Yes Pass
ILLO-B

Table 1: Lighting Wattages and Equivalent Full Load Hours

Interior _ch"_ Annual Effective Full Weighted
- Lighting -CDII-ICId ent Lighting Use | Load Hours Average EFLHs
Power [W] Lighting Peak [kwh] (EFLH) per ASHRAE
Demand [W] 90.1 App C*
ID A B C D=C/(A/1000) E
Proposed Design 45,732 27,375 81,129 1,774 2,073
Baseline Design 121,503 84,320 246,093 2,025 2,073
Proposed+Baseline 37.6% 32.5% 33.0% 87.6% nfa
Interior
Associated Tab Lighting Compliance Calculations - -
Model Inputs

v

EFLH values are within
20%.
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AIR-SIDE HVAC SYSTEMS (AHVAC)

QC Check Inclu-de in Review . .
ChecklD Review? Outcome Rev 0 Compliance Form Generated Review Comments
Ref All specified air-side HVAC systems are reported in the S
AHVACO3-P |Compliance Form.
Ref | Baseline system types reported in the Compliance Form are S
AHVACO03-B established correctly.
Ref Reported air-side HVAC systems cooling and heating efficiencies S
AHVACO7-P |reflect design documents.
Ref | Cooling and heating efficiencies of the specified air-side HVAC .
AHVACOB-P |systems meet the mandatory minimums in 90.1 Section 6.
Ref Baseline air-side systems' heating and cooling efficiencies S S
AHVACO8-B |reported in the Compliance Farm are established correctly.
Ref | Muodeling inputs for the proposed heating and cooling efficiency S
AHVACO09-P |are provided in the Compliance Form and established correctly.
Ref Modeling inputs for the baseline heating and cooling efficiency S S
AHVACO09-B |are provided in the Compliance Form and established correctly.
Ref Meodeled peak demand of ventilation fans in the baseline design For constant volume systems peak demand is approximately equal to the design fan kW. For
is generally consistent with design fan power and control the variable volume systems the peak flow usually does not exceed 70% of the design CFM,
; ] Yes Eail drawing approximately 50% of the design power . Based upon these relationships the non-
reported in the Compliance Form. coincident peak demand (kW) is greater than expected per Table 2b on the Baseline HVAC
AHVAC19-B Appendix G tab. Please make the appropriate revisions or provide an explanation.
Ref Ventilation rate and control are modeled for the proposed S
AHVAC26-P |design as reported in the Compliance Form.
Ref Ventilation rate and controls are modeled for the baseline S
AHVAC26-B |design as reported in the Compliance Form.

51




AHVACO03-B Baseline system types reported in the Compliance Form are established
correctly.

Review Tips (from Review Checks section of the Review Manual)

1. Baseline HVAC system types are reported in Table 1a of the Baseline HVAC App G tab. Spot-check to confirm that
the baseline systems were established correctly based on the applicable 90.1 rules.

 The building area and space type square footages in Table 1 on the General Information tab and Table 1 on
the Interior Lighting Model Inputs tab can be used as a starting point for determining the expected baseline
system types.

2. Common Mistakes

Appendix G

* Incorrect modeled baseline heating fuel source.

 Modeling dedicated outdoor air system (DOAS) in the baseline on projects with DOAS in the proposed design
instead of per 90.1 Section G3.1.1.

* Not modeling System 5 - 8 as one system per floor.
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AHVACO3-B Baseline system types reported in the Compliance Form are
established correctly.

Table 1: Interior Lighting by Space Type

;\ Table G3.1.1-3 Baseline HVAC Sysiam Types

e. Thermal zones designed with heating-cnly sysfems in the proposed design serv-
ing storage rooms, stairwells, vestibules, electnical'mechanical rooms, and
restrooms not exhausting or transferning air from mechanically cooled thermal
zones in the proposed design shall nse system type 9 or 10 in the baseline build-

~ =

ing design.

k_.._—‘
e p—
Gross Conditioned Floor Aroa Climate Zones 3B, 3C, and 410 8 Climate Zones 0 to 3A
Residental System1—PTAC System 2—PTHP
Public assembly <120,000 f2 System 3—PEZ-AC Systam 4—P5Z-HP
@ Public assembly =120,000 f* System 12—SZ-CV-HW System 13—5Z-CV-ER
= Heated-only storage Systam 9—Heating and veritiafon Systom 10—Heating and
s — venilation
Space/Building Area Type E D:.E « Ratail and 2 #oors or fewer System 3—PEZ-A0C Systam 4—P5Z-HP
Dwelling Unit 76.000 . | Oither residantial and 3 foors or fewer and <25 000 = System 3—P&7-AC | Systam 4—PS7-HP
. Other residential and 4 or 5 floors and <25,000 2 or ~ System5—Packaged WA Vwith reheat  System 6—Packaged VAV with
I] Currldnr_,f,ﬂ.ll Qther 6,090 5 fivors or fawer and 25,000 f2 to 150,000 fi2 PFP boxes
stairwell 2,381 Other residential and more than 5 foors or =150,000 2 System 7— VA Vwith mheat System 8—WVA Vwith PFP boxes
Storage Room/<50 ft~2 490
Storage Room/z50 ftn2 6,012
Lounge/Breakroom/All Other 1,209 Based upon the square footages and # of floors entered
Office/Enclosed 771 in Table 1 on the General Information tab and the
Restroom/ All Other 318 .
cales Area 16,440 square footages and space types shown in Table 1 on the
Total 109,661 Interior Lighting Model Inputs tab and the climate zone,
Table 1: Building A ey .
e '”gﬂreas B = it is expected that at least System 1-PTAC and System 3-
PSZ AC would be included in the baseline model. It is also
Conditioned Floor Area, ft* . . . .
New #ofAbove | d#of Below very likely that System 9 — Heating and ventilation would
Building Area Type(s) Construction Renovation Grade Floors | Grade Floors . .
e s o 10 o also be included as stairwells and storage rooms are
Retail_ax 24,750 3.8 0 often heated-only spaces.
sub-total 109,115 53

Total

109,115
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AHVACO03-B Continued

v

Table 1a: Air-side HVAC 5

Based upon Table 1a inputs on the
Baseline HVAC Appendix G tab and
confirmation that the stairs are

UH_Stairs System 9 - Heating and ventilation G3.1.1(e) S\rs:-mkper fﬁm heated onIy >paces on the PrOPOSEd
~— oc i i
System per HVAC tab it appears that the baseline
RTU-1-6 System 3- PSZ-AC G3.1.1(b) Block Retatl HVAC system types were established
PTAC_Apt/Cor System 1- PTAC Svgsfikper Apartments and Corridors co rrectly.

Table 1a: Air-side HVAC System Type, Capacity and Efficiency

Single Zone Non- Hydronic or
UH_HW UH_1 M-102 Stairs 26 E i nfa nfa 35 kBtu/h None nfa nfa ns

Ry Residential Steam Coil
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AHVACO7-P Reported air-side HVAC systems cooling and heating efficiencies reflect
design documents.

Review Tips (from Review Checks section of the Review Manual)

1. Heating and cooling types and capacities of the air-side HVAC systems are reported in Table 1a of the Proposed
HVAC tab. Cross-check the provided information with the design documents for a sample of systems to confirm

alignment.

Table 1: Proposed Design Air-side Systems Ranked by Impact

Sample of systems can be determined based upon the rankings in Table 1 in the AHVAC section on the Quality

Control Checks tab.

—

Proposed Design Air-side Systems Ranked by Impact

Rank

Systems By Heating Capacity, [kBtu/hr]

—

Systems By Cooling Capacity, [kBtu/hr]
N——

Constant Volume Systems by Design Flow Rate, [CFM]
—

Systems by Design OA, [CFM]
™~

FCU_1-80/Apt_Sys, Qty: 80, Total cap: 2,240

FCU_1-80/Apt_Sys, Qty: 80, Total cap: 1,440

FCU_1-80/Apt_Sys, Qty: 80, Total Supply: 48,000

DOAS_1/DOAS_Sys, Qty: 1, Total OA: 6,400

DOAS_1/DOAS_Sys, Qty: 1, Total cap: 1,260

DOAS_1/DOAS_Sys, Qty: 1, Total cap: 1,152

RTU-1-6/RTU-1-6, Qty: 6, Total Supply: 14,500

RTU-1-6/RTU-1-6, Qty: 6, Total OA: 5,812

RTU-1-6/RTU-1-6, Qty: 6, Total cap: 900

RTU-1-6/RTU-1-6, Qty: 6, Total cap: 768

DOAS_1/DOAS_Sys, Qty: 1, Total Supply: 6,400

RTU_1/Cor_Sys, Qty: 1, Total OA: 363

RTU_1/Cor Sys, Qty: 1, Total cap: 78

RTU_1/Cor Sys, Qty: 1, Total cap: 98

RTU_1/Cor Sys, Qty: 1, Total Supply: 4,000

ke (W (k|

UH_1/UH_HW, Qty: 26, Total cap: 35

UH_1/UH_HW, Qty: 26, Total Supply: 1,500

Tab

Proposed HVAC

55




AHVACO7-P Reported air-side HVAC systems cooling and heating efficiencies
reflect desigh documents.

LOUVER SCHEDULE (F&| BY OTHERS) DIFFUSERS, REG|STERS, GRILLES

x T 1w

= T o

= o e

CEa ™o
-

CLd BT EECEY e s
w1 L oo [ o | s fowsm | or s o | o (e | ] e | =0 i | e [ | e | 1 s oo i e et e
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A raE
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Table 1a: Air-side HVAC System Type, Capacity and Efficiency

5 El El E El

Drawing Drawing
System Plans/
Modeled System Mame | Mame(s) Spec Areas Served Quantity

RTU-1-6 RTU-1-6 M-101 Retail &

Ve e[| e
Lot - e | wem | T

MECHANCAL SCHEDULE
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E
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AHVACQ7-P Continued

Table 1a: Air-side HVAC System Type, Capacity and Efficiency

2 7| 2 2] 2] 2| Specified Efficiency
2| 2| 2| 2|
Drawing Drawing Unitary

System Plans/ Single-zone or Multi- Unitary COP Unitary Cool. Cool. Part COPnfcool

Modeled System Mame | Name(s) Spec Areas Served Quantity zone? Heating Eff. | Eff. Units |nfheatingl Full Load Eff. Eff. Units load Eff. Eff. Units ing

; Single Zone Non-
RTU-1-6 RTU-1-6 M-101 Retail o] ] i 0.8 Et n/a 11.1 EER 12.8 IEER 3.25
Residential

_—

47\

v

Efficiencies are in
alignment between
the Compliance Form
and design
documents.

PACKAGED ROOFTOP AC UNIT (DX) SCHEDULE N 7
FVAPORATOR FAN GAS FURNACE
%%T SERVICE CEM MINIMUM E(ISNP —EIST\T MOTOR CAS DATA T | AT CAPACITY | N,
REQUIRED | INPUT o
OA CFM | we) | we) | BHP | HP [ RPM | Type | SESLIRED | INEY e (MBH) | Eto
RTU-1-6 |FUTURE RETAIL SPACE | 2417 | 969 1.0 2.0 | 167 | 20 |1359| NAT. |7 IN. W.G.| 188 | 60 | 102.1 150 80%
COOQLING CONDENSER COMPRESSOR {/ w
CAPACITY (MBH) EAT LAT FACE | MIN. . o1 | QTv. EER IEER
VEL | NO. | £o5 | oF |ary.| CAPACITY
TOTAL | SENSIBLE | DB "F [WB "F| DB 'F | WB "F (FPM) RS‘ZS F FANS CONTROL
128 98.6 80 64 56.4 56.4 340 5] 95 Z2 2 MODULATING 11.1 12.8
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QUESTIONS

pri 15

Michael Rosenberg (PNNL) Michael.Rosenberg@pnnl.gcov
Maria Karpman (Karpman Consulting) maria.karpoman@karpmanconsulting.net
Christina LaPerle (Karpman Consulting) christina@karpmanconsulting.net
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