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Abbreviations and Acronyms

AFUE — annual fuel utilization efficiency

AHJ — authority having jurisdiction

AHM - air-side HVAC model inputs/outputs

AHRI — American Heating and Refrigeration Institute

AHVAC — air-side HVAC

ANSI — American National Standards Institute

ASHRAE — American Society of Heating, Refrigerating and Air-Conditioning Engineers
BHP — brake horse power

CFM - cubic feet per minute

CHP — combined heat and power

ECB — Energy Cost Budget Method described in ASHRAE Standard 90.1 Section 11
EFLH — effective full load hours

Et — thermal efficiency

LI — lighting, interior

MI — model inputs

ML — miscellaneous loads

MO — model outputs

PA — permit applicant

PCIt — performance cost index target

PRM — Performance Rating Method described in ASHRAE Standard 90.1 Appendix G
PRM RT — Performance Rating Method Reporting Template

PRM RM — Performance Rating Method Reference Manual

SWH — service water heating

UMLH — unmet load hour

VAV - variable air volume

WHVAC — water-side HVAC



1 Scope

The Performance-based Energy Code Enforcement Manual (the Manual) contains the recommended
enforcement infrastructure and methodology for reviewing submittals of projects that followed
ASHRAE 90.1-2013 Section 11, Energy Cost Budget Method (ECB) and Appendix G, Performance Rating
Method (PRM) incorporated via 2016 New York State Supplement, for compliance with the 2016

Energy Conservation Construction Code of New York State (ECCC NYS). The Manual does not specifically
address the enforcement steps that are the same for the prescriptive and performance projects, such as
verifying compliance with the mandatory provisions and site inspections, focusing on the areas that are
unique to the performance projects. The scope of the Manual is illustrated in Figure 1.

Figure 1. Review Manual Scope
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2 Submittal Review Quick Start

The section describes how to perform submittal review using the Review Checklist spreadsheet included
in the package without having to read the Manual first. The references within the Review Checklist allow
easy navigation to the relevant subsections of the Manual to access examples, common mistakes, and
simulation reports relevant to each review check.

1. Open the review checklist spreadsheet and read the instructions tab.
Open the general information tab of the review checklist:

m If a prefilled Review Checklist is included in the submittal, confirm the tab is filled out by
the permit applicant (PA).

= If a prefilled Review Checklist is not included in the submittal, fill it out based on the
information included in the submittal (e.g., project address, modeler name, etc.).

3. Open submittal checklist tab.

m If a prefilled Review Checklist is included in the submittal, confirm the tab is filled out by the
PA and locate the materials referenced in the Review Checklist that will be used in the review.

m If a prefilled Review Checklist is not included in the submittal, fill out the Submittal Checklist
tab and locate the materials in the submittal that are needed to support the review.

4. Fill out the remaining tabs of the Review Checklist spreadsheet.

s Perform the checks in the order listed. The mandatory checks have the “Include in Review”
field preset to “Yes”. These checks should be performed on all projects.

= Some of the mandatory checks, once completed, point to the additional checks that should be
performed. Set “Include in Review” field for these checks to “Yes” and perform these checks.

5. Copy the review comments from the Review Checklist into a separate document to be shared
with PA, or review outcome and required corrective actions.

Each required item is described in the Submittal Requirements section of the Manual.

Use the values in CheckID field as necessary to locate the detailed description of each check in the
Review Checks section of the Manual, including the relevant requirements of Standard 90.1, examples,
and common mistakes. For checks that require using simulation reports, use the names of the reports
listed in the simulation reports field for each check to locate the annotated reports included in the
Simulation Reports section of the Manual.




3 How to Use This Manual

The Enforcement Infrastructure section of the Manual is intended for authority having jurisdiction (AHJ)

staff charged with organizing and managing submittal reviews. It covers the organizational prerequisites
for effective and efficient reviews, including but not limited to reviewer qualifications, submittal
requirements, and adoption of the standardized reporting template.

The Review Process section describes the review prioritization strategies and the sequence in which
the review checks should be performed. It is intended for the AHJ staff charged with managing
submittal reviews and the submittal reviewers.

The Review Checklist (Figure 2) is a companion spreadsheet included in the Manual package.

The reviewers will use it to identify the planned review scope (i.e., the checks to be performed),
document review outcome (Pass/Fail) and provide comments to the PA.

Figure 2. Companion Review Checklist

ENVELOPE

L Include in | Review )
Check No Description . Review Comment
Review? | Outcome

Thermal properties and areas of the proposed opaque envelope are established correctly. Yes
Proposed fenestration areas are established correctly Yes
CR Proposed fenestration properties are established correctly Yes
Proposed orientation is established correctly Yes
Proposed infiltration rate is established correctly Yes

Modeled thermal properties and areas of the proposed opaque envelope are as reported in
the submittal.

Modeled proposed fenestration areas are as reported in the submittal

Mi Modeled proposed fenestration properties are as reported in the submittal

Modeled proposed design orientation is as described in the submittal
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Proposed infiltration modeling methodology is as required; modeled infiltration rate
reflects the values reported in the submittal.

Interior Lighting

- Includein | Review |
Check No Description . Review Comment
Review? | Outcome

| 1 | Proposed lighting wattage is based on the total manufacturer's labeled fixture wattage Yes
2 R Proposed LPD is established correctly for spaces where lighting is not specified or partially Yes

|| specified

u 3 Proposed lighting controls are established correctly Yes
4 M Proposed wattage entered into simulation tool reflects values reported in the submittal.
s I Interior lighting peak demand is consistent with proposed lighting wattage reported in the
submittal >
L3 AMadalad ahtina rintima hanre ara raslictic
I ... | Submittal Checklist | Proposed Design | ECB Budget & PRM Baseline Compliance Calculattions O] 4

The Submittal Requirements section of the Manual lists materials that must be provided to the AHJ.

It should be used as a reference when completing the steps outline in the submittal checklist tab of
the Review Checklist.

Each check in the Proposed Design, ECB Budget and PRM Baseline, and Compliance Calculations tab is
described in the Review Checks section of the Manual. The checks that involve verifying model inputs
and outputs reference simulation reports for the supported tools. The Simulation Reports section

contains the annotated eQUEST and TRACE 700 reports, to help locate the necessary information.

Additional code resources related to requirements applicable to special situations and exceptions that
are beyond the scope of this Manual and simulation tools are listed as follows.



Energy Code Resources

= ANSI/ASHRAE/IES Standard 90.1-2013 (available from ASHRAE Bookstore).!

= 90.1-2013 User’s Manual; 90.1-2016 User’s Manual (available from ASHRAE Bookstore).
The Manual provides examples and explains requirements of the standard, including
Section 11 and Appendix G.

m 2016 Supplement to the New York State Energy Conservation Construction Code (Revised
August 2016).2

m 2016 New York City Energy Conservation Code,? including Appendix CA, which contains the
90.1 Appendix G, as adopted by NYC.

= ANSI/ASHRAE/IES Performance Rating Method Reference Manual.? The document expands
on requirements of 90.1-2016 Appendix G and can be used as the source for the simulation
assumptions and methodologies that are not addressed in 90.1.

= ASHRAE Interpretation Requests. Questions on applying code requirements to the specific
projects may be sent to ASHRAE as an official or un-official interpretation request.®> The
official interpretations are posted on the ASHRAE website for 90.1-2013°% and 90.1-2016”
and are a useful resource.

= DOE Help Desk.®

eQUEST Resources

= eQUEST is free and can be downloaded from DOE2 website.’

m  eQUEST download includes extensive reference documentation that can be accessed
from eQUEST help menu (Figure 3). The detailed simulation reports summary is extremely
helpful for interpreting eQUEST input and output reports

www.ashrae.org/technical-resources/standards-and-guidelines
www.dos.ny.gov/dcea/pdf/2016%20EC%20Supp-Revised-2016-08-12-approved%20bycouncil%20V-A.pdf

wwwl.nyc.gov/site/buildings/codes/2016-energy-conservation-code.page

www.pnnl.gov/main/publications/external/technical reports/PNNL-26917.pdf
www.ashrae.org/technical-resources/standards-and-guidelines/pcs-toolkit/standards-forms-procedures#interpretationrequest
www.ashrae.org/standards-research--technology/standards-interpretations/interpretations-for-standard-90-1-2013

www.ashrae.org/technical-resources/standards-and-guidelines/standards-interpretations/interpretations-for-standard-90-1-2016

www.energycodes.gov/HelpDesk

www.doe2.com/equest/



http://www.ashrae.org/technical-resources/standards-and-guidelines
http://www.dos.ny.gov/dcea/pdf/2016%20EC%20Supp-Revised-2016-08-12-approved%20bycouncil%20V-A.pdf
https://www1.nyc.gov/site/buildings/codes/2016-energy-conservation-code.page
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-26917.pdf
http://www.ashrae.org/technical-resources/standards-and-guidelines/pcs-toolkit/standards-forms-procedures#interpretationrequest
http://www.ashrae.org/standards-research--technology/standards-interpretations/interpretations-for-standard-90-1-2013
http://www.ashrae.org/technical-resources/standards-and-guidelines/standards-interpretations/interpretations-for-standard-90-1-2016
http://www.energycodes.gov/HelpDesk
http://www.doe2.com/equest/

Figure 3. Accessing eQUEST Help Menu

Simulaticn Tool 3.6

s | Help
1 @ Content and Index ]
| Wizard Help ¢|ﬁ|§§ ®mon X ﬁ
DOE-2 Help
Bi - : —==
I'J| Tutorials and Reference 3 | Introductory Tutorial (pdf)
] Wisit eQUEST Homepage Modeling Procedures Quick Reference (pdf)
] Visit Energy Design Resources LEED Analysis (pdf)
® | About eQUEST... | Detailed Simulation Reports Summary (pdf) )
Life-Cycle Costs (pdf)
) DOEZ Glass Library (xls)
56)

Trane TRACE 700 Resources

= Searchable database of documentation on various topics:'° The database covers topics such
as How do | model ventilation for ASHRAE 90.1/LEED analysis?; How do | set the ventilation
for my proposed and baseline buildings to be identical?; Input VAV part-load performance
for Table G3.1.3.15 for the ASHRAE Standard; Daylighting on LEED report; Why do the base
utilities report incorrectly on the LEED Report; and Common mistakes in LEED modeling.

= Free tutorial videos on specific topics,! such as LEED Guide video.

m If a TRACE 700 License has been purchased, a user’s manual comes with the software.

10
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4 Enforcement Infrastructure

Effective and efficient compliance enforcement of performance-based projects requires the framework
described as follows.

1. Establish minimum qualification requirements for energy analysts and reviewers.

Projects that use performance-based compliance options require the services of an energy analyst

and an energy model reviewer. The energy analyst is the person or persons responsible for the energy
modeling and compliance documentation. The Reviewer is the who reviews compliance documentation
submitted in support of a performance-based permit application on behalf of the AHJ. The energy
analyst and reviewer must have the following qualifications:

m  Broad experience with commercial and institutional building energy systems and operating
characteristics similar to those in the permit application.

m  Extensive understanding of ASHRAE Standard 90.1 and performance-based compliance options.

m  Three or more years of full-time equivalent modeling experience with computerized building
modeling tools used for energy analysis, or two years of modeling experience and an ASHRAE
certification as a building energy modeling professional (BEMP).

s Demonstrated capability to model basic building features such as internal gains, multiple
zones with central HVAC systems, envelope measures that affect thermal transmission, and
architectural shading effects. Experience with complex energy conservation measures including
but not limited to system heat recovery, enhanced direct digital control strategies including
code required temperature and pressure resets, demand control ventilation, and daylighting.

2. Establish submittal requirements and adopt the standard reporting template.

Submittals for the performance-based projects must detail completed energy analysis, including
simulation inputs and outputs, as prescribed by 90.1 Section 11 and Appendix G. The ECB compliance
form included in the 90.1 2013 users’ manual®? package largely relies on the prescriptive compliance
forms, making it easy to overlook the reporting requirements specific to the performance-based
projects. To address the issues, some AHJs developed reporting templates, such as New York City
EN-1 Form*3for ECB projects.

The Manual package includes the performance rating method reporting template (PRM RT) that may be
used by projects documenting compliance using 90.1 Appendix G. The PRM RT requires the applicant to
provide a detailed list of energy modeling inputs and outputs in a standardized form, with references to
drawings where the reported values such as insulation levels, lighting power density, mechanical system
types, capacities and efficiencies can be verified, ensuring consistent reporting among projects. PRM RT
includes numerous built-in calculators and code look-ups to simplify development of the baseline and

proposed design models. Some of the review checks described in the Manual are automated in the PRM

12 https://xp20.ashrae.org/UM90.1-2013/ECB-Method-Compliance-Form-2013.pdf

13

http://www]1.nyc.gov/site/buildings/codes/energy-code-forms.page
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RT to flag potential inconsistences in the submittal and enable internal quality control before the
project is submitted to AHJ. The PRM RT is described in more detail in the Submittal Requirements
section of the Manual. The adopted submittal requirements and reporting template should be posted
on the AHJ website.

3. Establish review process

Each project typically has only a handful of high-impact areas, and the review effort may be reduced
by prioritizing the review to focus on these areas.'® The Manual includes the prioritization strategies
based on the project characteristics, such as contribution of different end uses (heating, cooling,
lighting, etc.) toward the trade-offs and the areas where mistakes are often made. The AHJ may
adjust the scope of the review based on available resources. For example, the review checks identified
as impactful in the Manual may be performed on all projects; additional checks may be performed on
a rotating or randomized basis, encouraging designers and contractors to focus on the most impactful
requirements, while ignoring none. Alternatively, more comprehensive reviews may be performed on
larger, more energy intensive projects. The AHJ that adopt the PRM RT may choose to largely rely on
the built-in flags. The review checks may be shared with the PAs, to encourage internal quality control
before the documents are submitted to the AHJ. The AHJ may require PAs self-check the submittal
following the Review Checklist and include the filled-out Review Checklist in the submittal as proof

of internal quality control.

4. Use Third-Party Reviewers

The AHJs that do not have the needed resources may engage external reviewers and charge the
applicant for the review. The AHJs planning to engage third-party reviewers should establish the
associated policies and maintain a pool of preapproved reviewers who are trained on performing
the reviews and can be assigned to projects as needed.

% An Approach to Assessing Potential Energy Cost Savings from Increased Energy Code Compliance in Commercial Buildings”

(M Rosenberg et al. PNNL 2016)

11



5 Review Process

The performance path allows projects to not meet some of the prescriptive requirements and make
up for the associated energy penalty by improving over mandatory and prescriptive provisions in
other areas. For example, projects with window to wall ratio over 40% may demonstrate compliance
by showing the energy penalty associated with the higher thermal loads is offset by savings from an
efficient HVAC system and daylighting. The required analysis is illustrated in Figure 4 and involves
developing two whole building energy simulation models. The first model establishes the point of
reference and is referred to as budget (ECB) or baseline (PRM) building design. It is configured as
prescribed in ECB or PRM respectively. The second model represents the building design based on
the design documents. The compliance is established by comparing the simulated annual energy
cost of the two models.

Figure 4. Establishing Performance-based Compliance

STANDARD % Design Documents
- (e Y .
Energy Standard
for Buildings
Except Low-Rise
Residential Buildings
Reporting Template: Simulation Inputs ‘

Model Input Parameter Baseline-ASHRAE 50.1 2016 Appendix G Proposed Design

WuBfamity
Contral Contral

1 1
S04 | Storage Waler Mt

| Gas

1,000 ) 1,000 )

Storage veluma (gal
EMciency (EL EF. COP
o (F

Simulation Tool ‘

. 2

Reporting Template: Simulation Outputs

Source Encrgy

Cost$ {Buu x 10%6)

124326

Proposed Buiding afora site-ge angy and 2 {PBP nre_nec, $/Source Energy) 5 199811 | §
Onsite Rentwable Cost Siings. $Source Energy -s .1
Basshne Buldng Unregulated Energy Cost (BBUEC, $/Source Energy) s [T TS 20879
s $
[ s

Bassine Buldng Regulsted Energy Cost (BBREC, ¥Source Energy) 216,604 101605
Bassine Buldng Performance (BEP, $/Source Energy)
Buikding Performance Factor (BPF) 078 078
Target Performance Cost Index (PCX) 083 0.83

Porformance Cost Index inchating sxceptional calculations and site-genarated renswables (PC! ec+re)

200,994 182275

On the high level, submittal review involves the following steps:

= Review description of the proposed design in the Reporting Template to verify that it reflects
design documents. (In jurisdictions that adopted PRM RTP as the required reporting format,
the PRM RT is the Reporting Template.)

= Review description of the baseline (budget) design in the Reporting Template to verify that
requirements of 90.1 PRM (ECB) were followed.

12



= Review simulation reports to verify that baseline (budget) and proposed designs were modeled
as described in the reporting template.

m  Review compliance calculations in the reporting template to ensure they reflect simulation
outputs and comply with ASHRAE Standard 90.1.

Table 1. Submittal Review Process

Step 1: Check submittal for completeness

e Use Submittal Checklist tab of the Review Checklist to verify that all required documentation
is provided.
e Request additional information if submittal is incomplete.

Step 2: Review description of the proposed design in the reporting template and perform high-level proposed
design simulation review

e Complete the Code Requirements (CR) checks in the Proposed Design tab of the Review Checklist, to verify
that description of the energy features of the proposed design reported in the submittal is complete and
reflects design documents.

e Perform Modeling Output (MO) checks to verify that simulation outputs are generally consistent with the
reported proposed systems and components

Step 3: Review description of the baseline (budget) design in the reporting template and perform high-level
baseline (budget) design simulation review

e Complete CR review checks in the Review Checklist, ECB Budget and PRM Baseline tab to verify that the
baseline (budget) design is established correctly following PRM (ECB) requirements.

e Perform modeling output (MO) checks to verify that simulation outputs are generally consistent with the
reported baseline (budget) systems and components

Step 4: Prioritize the remaining review to verify the key differences between the baseline (budget) and
proposed design based on Steps 2 and 3 are properly reflected in the simulations.

e Based on the checks completed in Steps 2 and 3, identify the key systems and components
of the proposed design that differ from the corresponding systems and components in the
baseline (budget) design. These differences represent trade-off areas.
e In the Review Checklist, mark the checks that verify that these systems and components
are properly modeled, to be included in the review.
e Complete MO checks to establish the end uses that changed the most between the baseline (budget) and
proposed design based on the simulation outputs
e Inthe Review Checklist, select the checks that verify the relevant systems and components,
to be included in the review.

Step 5: Complete the remaining review checks

e Complete the check identified in Step 4.
e Perform additional checks as review budget / schedule allows

Step 6: Communicate review outcome to the Permit Applicant

Provide written comments to PA to require corrective actions or approve the submittal.

13



6 Submittal Requirements

Submittal requirements below are based on the Standard 90.1 and include several additional items
that are instrumental to the effective review of performance-based submittals.

Project Overview

The overview must include the number of stories above and below grade, the typical floor size, the uses

in the building (e.g., office, cafeteria, retail, parking, etc.), the gross area and the conditioned floor area

for each use. The inputs are illustrated in Figure 6 based on the PRM RT General Information tab.

Figure 5. PRM RT Project Overview

T
New Construction Renovation

16 Select Building Type(s) Conditioned (sq ft Conditioned (sq fi Unconditioned (sq ft)

17 Building Type Multifamily Multifamily 360,500 0 0

18 Building Type Retail Retail 120,000 0 35,000

;g Add Building Type Delete Building Type
New Construction Renovation

21 Total Conditioned (sq ft) Conditioned (sq ft) Unconditioned {sq ft)

22 Total building area (sq ft) 515,500 480,500 0 35,000

23 Percent of Conditioned Area (%) NA 100.00% 0.00% NA

24

23

26

27 Project has residential Dwelling Units? Yes

25

20 ‘ Above Grade ‘ Below Grade ‘

30 Number of floors ‘ 15 ‘ 1 ‘

4 » ... General Information | Schedules || EFLH Calculator Multifamily Details Shading and Fenestration Opaque Assemblies Lig
Ready

A narrative describing the areas where trade-offs are made

The narrative provides a description of building or system elements that do not comply with the
prescriptive requirements of the code, elements exceeding requirements, and building elements
or systems modeled to provide additional energy savings to offset the non-complying elements.

For each element, provide the reference to the part of the submittal where it is described in the full
details required by code. Projects using PRM RT must identify these systems in the “Measure #”
column of the appropriate tabs.

Design documents
Submittal must include the full set of construction documents including drawings and specifications.

A diagram showing the thermal blocks used in the computer simulation

The diagram should include the labels corresponding to the block names used in the simulation or
description of the thermal block naming convention used. For example, the names of the thermal
blocks may be based on space names shown on architectural drawings.

14




Figure 6. Sample Thermal Blocks Used in the Computer Simulation
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Purchased energy rates used in the simulations

The scope of information related to utility rates that must be provided is illustrated in Figure 7,
based on PRM RT.

Figure 7. Utility Rate Structure Used in the Simulation

[

14

Energy Type Energy Consumption Units Demand Units Utility Rate Structure Type Utility Rate Description

Low season 1/1- 5/31 and 10/1 - 12/31: On Peak 0.230516
Time of Use Rates per unit of consumption |$/kWh, 10.77 $/KW; Off Peak 0.122130 $/kWh: 3.64 $/kwW

EEHEL a oy and demand varying seasonally High Season 6/1- 9/30° On Peak 0.255110 $/k\Wh, 12,55 SIKW
17 Off Peak 0.102334 S/lkWh, 3.64 S/KW
Matural Gas therm Btuh x 106 Fixed Rates per unit of consumption $0.86 / Therm
18
District Cooling Mwh [
4 ... | Air-Side HVAC | Water-Side HVAC Results from eQuest || Detailed Measures || Performance Outputs 1 | Revision Notes | Quality
Ready

Additional documentation must be provided if project used the rate from a local utility company
(Figure 8) as opposed to the averages from the Energy Information Administration (EIA).
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Figure 8. Additional Documentation for Projects that Used Custom Utility Rates

The United Illuminating Company
General Service Time-of- Day Rate GST
Applies throughout the Company s Service Area

Availability:
Service under this rate is optional for all requirements on a Customer’s Premisessssb————"—""____

Tine equinment

Transmission Charge (Non Demand)

On- Peak Off-Peak
Winter: Jan, — May 6,0172¢/KWhr 0.0000¢/KWhr
Oct. — Dec. 6.0172¢/kKWhr 0.0000¢/KWhr
Summer: June — Sept. 7.5215¢/kWhr 0.0000¢/KWhr
Transmission Charge (Demand)
On-Peak Off-Peak
Winter: Jan. — May S 6.97kW $0.00/kW
Oct. — Dec. g 6.97kW $0.00/kW
Sunmmer: June — Sept. $ B71KW $0.00/kW

Distribution Charges:

(PRM only) A site plan showing all adjacent buildings and topography that may shade the proposed building,
with the estimated height or number of stories

Figure 9. Site Plan with Building Shading
|

PROPOSED
BUILDING
(HEIGHT =

110 FEET)

BUILDING "C" BUILDING "A"

&1

TEN STORIES
TEN STORIES
(HEIGHT = 110 FEET) (HEIGHT = 110 FEET)
J .
l 82'.5 952" L
BUILDING "B" E /
THREE STORIES
(HEIGHT = 40
FEET)
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Description of the proposed design and the baseline (budget) simulation

m  Alist of the energy-related features included in the design and on which the 90.1 Appendix G
performance rating, or compliance with 90.1 Section 11, is based. This list must document
all energy features that differ between the models used in the baseline building performance
(or energy cost budget) and proposed building performance (or design energy cost) calculations.
m  The key energy efficiency improvements compared with the requirements in 90.1
Sections 5 through 10.
m  Alist identifying the aspects of the proposed design that are less stringent than the
requirements of 90.1 Sections 5.5, 6.5, 7.5,9.5 and 9.6 (prescriptive provisions).

The filled out PRM RT tabs including shading and fenestration, opaque assemblies, lighting counts,
general lighting, service water heating, general HVAC, air-side HVAC and water-side HVAC meet the
required level of details. Projects not using PRM RT must submit equivalently detailed information
in an alternative format approved by the AHJ.

The PRM RT tabs have a consistent structure as illustrated in the following figures. Each tab includes
a checklist, to be filled by the energy analyst, to confirm that code requirements are met (Figure 11)
and a table with the baseline and proposed model inputs (Figure 12).

Figure 10. PRM RT Shading and Fenestration Checklist

Building Masg=zing and Zoning

Instructions: Provide the following shading and orientation information. An example of the expected level of detail has been provided for each
input. For anw infarmation not applicable to the project enter "REA"

Iodeled baseline vertical Fenestration areas foar new buildings and additions reflects Window to Wall [%WH)] ratio in Table 53.11-1based on the
area of gross above-grade wallz that separate conditioned spaces and semiheated spaces from the exterior. For building areas naot shown in Table Yes
53.1.11, vertical fenestration areas is equal that in the proposed design or 403 of gros=s above-grade wall area, whichever iz smaller

MModeled baseline vertical Fenestration is distributed on each Face of the building in the same proportion as in the propozed desighn. res

MModeled bazeline ferestration area for an exizting building iz equal the existing Fenestration area prior to the proposed work and distributed on each
face of the building in the zame proportions as the exizting building.

Modeled bazeline skulight area iz equal to that in the proposed design or 322, whichever iz =maller. Skulight orientation and tilt is the same as in the
propozed design.

Shading by adjacent structures and terrain was modeled the zame in the bazeline and propozed design models. All elements whoze effective height
iz greater than their distance from a proposed building and whoze width Facing the proposed building is greater than one-third that of the propozed Yes
building were accounted For in bath simul ations.

Farual Fenestration shading devices such az blinds or shades have been modeled or not modeled. the zame in the bazeline and proposed design. Yes
Autornatically controlled Fenestration shades or blinds have been modeled in the proposed design but not in the baseline. Yes
Permanent shading devices such as finz, overhangs, and light zhelves were modeled in the propozed design but not in the baseline. ez
The bazeline iz modeled with the same shape and orientation as the propozed. Yes

Al baseline Fenestration For new buildings, existing buildings, and additions was modeled with assembly U-Factor and SHGC from Tables G3.4-1
through 53.4-8

Thermal Blocks were modeled conzsistent with Table G317 and Table G3.1H8 as applicable, and were modeled identically in the Baseline and
Propozed design models

All propozed fenestration was modeled based on the azzembluy U-Factor and SHEC determined uzing the
following method: (IF maore than one method wsed, list additional methods in the Mote, and describe and MWFRLC testing for site-assernbled ferestration
fenestration products to which it was applied.]

Far each itern entered az “Ma™ abaove, describe the applicable ASHRAE 901 Appendix G exception|=] that apply. or the circurnstances preventing the building
rnazzing modeling parameters from being modeled az required. IF the energy simulation software is not capable of rmodeling the required parameters, describe
the adjustrnents that were made to provide a thermodynarmically similar representation or provide a narrative justifving whwy the predicted energy performance
results will not be influenced.
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Figure 11. PRM RT Shading and Fenestration Inputs

Helpful Hints

» MewlExisting vertical glazing:

» Select & description

= fgzembly U-factor and SHGEC from Table G3.4-1through G3.4-8 per Table
G2 THE)

= [SHGC). Please nate that thiz is not equivalent to the shading coefficient [SC)

Elpful Hin
Proposed verlical glazing assembly L-factor should be as-designed and account for the impact of
e frames on the whole azsembly. Reference Table 48.2 of ASHRAE 5018z necessary.

Describe the Proposed vertical glazing assembly [For example: double glazing. argon filled. low-e
:0ating. aluminum frame with thermal break)

Enter the Proposed verlical glazing asserbly salar heat gain coefficient [SHEC). Please note that
hiz iz not equivalent to the shading coefficient (SC).

Enter the Proposed vertical alazing assembly visual light transmittance [VLT)

IF the Proposed design includes building envelope assemblies of different U-values, please specify
l=urface area, square fFeet, for each envelope assemnbly

Show compliance by
including a drawing

sheet, detail nurnber,
specification section
andhor subparagraph,

accordance with Prescriptive Bequirements of 90.1-2013 Table 5.5-4

Residential 200132-30.05 High Performance Windows

Baseline columns list Proposed columns list parameters of the Proposed Design model

parameters of the Baseline

model where the reported parameters are listed, to support verification.

Drawing no. A-610.00,
view #3, #5; Type 1
Fawneer 1600 LR

clear, air filled, fixed

“Plans / Spec” column includes references to place in the design document

On most tabs, parameters of the proposed design that improve over the
applicable prescriptive requirements are automatically formatted to show in
green font and those that are worse are shown in red, to highlight the areas of
trade-offs.

Nonmetal framing, all- U-0.35; SHGC-0.40; VT/SHGC-1.10
Metal framing, fixed: U-0.42; SHGC-0.40; VT/SHGC-1.10
Metal framing, operable: U-0.50; SHGC-0.40; VT/SHGC-1.10
Metal framing. entrance door: U-0.68; SHGC-0.40; VT/SHGC-

1.10

Prescriptive Requirements
column shows the prescriptive
requirements of 90.1 2013 for
the given component

The majority of the inputs in the baseline and prescriptive requirements columns of the PRM RT auto-populate based on the built-in lookups.
For example, once the project’s climate zone and space conditioning (i.e., residential, non-residential, semi-heated, unconditioned) are entered,
the baseline fenestration U-value and SHGC that must be modeled (the Baseline column) and the prescriptive requirements of 90.1-2013

(Prescriptive Requirements column) are auto-populated.
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Simulation Details

m  The name and version of the simulation program used. The approved software list is published

by the New York Secretary of State. The list of software tool approved for use in New York City
is included in RCNY?® 5000-01. As of the publication of this Manual, the following tools are

approved:

DOE2.1E
VisualDOE
EnergyPlus
eQUEST

Trane TRACE 700

In addition, IES VE is allowed in New York City.

®  An explanation of any error messages noted in the simulation program output

m An explanation of any significant modeling assumptions

m  Backup calculations and materials to support data inputs (e.g., U-factors for building

envelope assemblies, NFRC ratings for fenestration, etc.)

m  Documentation of the exceptional calculation methods

Where the simulation program does not specifically model the functionality of
the installed system, spreadsheets, or other documentation of the assumptions
must be used to generate the power demand and operating schedule of the
systems and included in the submittal.

Submittal must include a narrative explaining the exceptional calculation method
performed and theoretical or empirical information supporting the accuracy of
the method. The documentation must meet 90.1 Section 11.4.5 for ECB path
and 90.1 Section G2.5 for the Appendix G path.

Results of the energy analysis

= Atable with a summary by end use of the budget (baseline) building performance and

the proposed building performance in the units of site energy and the energy cost.

m  The calculated budget (baseline) building performance and the proposed building performance

= The reduction in the proposed building performance associated with on-site renewable energy

m  The reduction in the proposed building performance associated with exceptional calculation

methods, if any

= The energy savings by in the units of site energy and the energy cost by energy type

The outputs are illustrated in Figure 13 and Figure 14, based on the PRM RT.

15

https://www]1.nyc.gov/assets/buildings/rules/1 RCNY_ 5000-01 prom details_date.pdf
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Figure 12. Baseline and Proposed Design Energy Use and Savings by End Use (PRM RT)

o End Use
B . Ert Percent of Total
= Units of Energy / Demand Percent Percent Pro
End Use = Energy Type Annual Energy and Baseline Proposed Design Savings Contribution to | Contribution to .
= Site Energy
3 Peak Demand perEndUse | Total Energy Total Cost !
£ q - Consumption
= Savings Savings
Consumption (kWh) 2020340 116,820.0 42.2%
Interior lighting Electricity 12.4% 12.9% T.0%
Demand (kW) 425 282 33.8%
Consumption (kiWh) 7323410 466,029.0 36.4%
Lighting in Apartments Electricity 38.6% 40.3% 27.9%
Demand (kW) 836 532 36.4%
Consumption (k\Wh)
Interior lighting - process X Electricity
Demand (kW)
Consumption (kKWh)
Exterior lighting Electricity 0.0%
Demand (kW)
Consumption (therm) 10,490.8 10,564.0 -0.7%
Space heating MNatural Gas -0.3% -0.1% 18.5%
Demand (Btuh x 10*8)
Consumption (kWh) 517.0
Space heating Electricity 00%
Demand (kW) 0.4
Consumption (kWh)
Heat Pump Supplementary Electricity 00%
Demand (kW)
Consumption (kWh) 3120258 132,462.0 57.5%
Space cooling Electricity 26.0% 27.2% 7.9%
Demand (kW) 1983 1038 47.7%
Consumption {therm)
Space cooling MNatural Gas 0.0%
Demand (Btuh x 10%6)
Consumption (kWh) 16575 25230 -52.2%
Pumps Electricity -0.1% 0.1% 0.2%
Demand (kW) 08 10 -14.8%
Consumption (kWh)
Heat rejection Electricity 0.0%
Demand (kW)
_ P — dinm (LAY 44050l o n0E A £7 A%
‘ Results from eQuest | Detailed Measures™| 12 - Performance_Outputs_1 | Quality Assurance Checks ‘ (©)
Figure 13. Baseline and Proposed Design Energy Use by Fuel (PRM RT)
Baseline Proposed Design Percent Savings
Energy Type Site Energy Units Sm.a Energy Use S By e Sm.a Energy Use | Source Energy Site | Source
(Units shown per (Btu x 1046) Cost (Units shown per Use Cost Ener, Ener, Cost
energy type) energy type) (Btu x 1046) ay ay
Electricity KWh 19092763 16,6118| & 263,591 1,259,680.0 10,960.0| $ 173,948 340% 34.0% 34.0%
Natural Gas therm 15,386 8 16156 § 17,403 14,0250 14726 8 15,863 8.9% 8.9% 8.8%
0o 00 0o 00
0.0 0.0 0.0 0.0
Energy model subtotal (Btu x 10%6) 8,052.1 18,2275| & 280,904 57005 12,4326 % 129,811 202% 31.8% 32.5%

‘ Results from eQuest | Detailed Measures

12 - Performance_Outputs 1 ‘ Quality Assurance Checks ‘

@

Simulation Reports

The submitted reports must include the following information:

Output reports from the simulation program, including a breakdown of energy use by at least

the following components: lights, internal equipment loads, service water-heating equipment,
space-heating equipment, space-cooling and heat rejection equipment, fans and other HVAC
equipment (such as pumps).

and baseline building design.

20

Input reports from the simulation program substantiating the key simulation inputs.

The output reports showing the amount of unmet load hours for both the proposed design




The reports required for each simulation tool are listed as follows.

eQUEST

m  <project name B>.SIM and <project name P>.SIM files with the detailed simulation reports
for the baseline (budget) and proposed models

= Model files including <project name P>.pd2, <project name P>.inp for the proposed design
and <project name B>.pd2, <project name B>.inp for the baseline (budget) design. Projects that
used eQUEST Parametric Runs must also include the appropriate *.prd file and the appropriate
additional *.inp files

Trane TRACE 700

AHJ may require that all TRACE 700 entered values and output reports are submitted. Alternatively,
the individual reports may be requested. These reports are utilized in the review checks described
in the Manual.

m Title page report

s Project information entered values report

s Energy Cost Budget/PRM Summary report

= LEED Summary report

= Monthly Energy Consumption report

= Monthly utility costs report

m Library members entered values report

= Building U-Values report

m  Building areas report

= Walls by direction entered values report

= Walls by cardinal direction entered values report
m  Room information entered values report

= Building envelope cooling loads at coil peak

= Building envelope heating loads at coil peak

m  Plant information entered values report

= Equipment energy consumption report

= System entered values report

m  System checksums report

= Building Cool/Heat Demand report from the Visualizer
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Explanation of areas flagged by the automated quality assurance functionality (if any) incorporated into the

submittal template

Figure 14. PRM RT Automated QA Checks

An example based on the PRM RT Quality Assurance Checks tab.

Interior Lighting
Input/Cutput Summary
Interior Lighting Lighting Power 1] N°S::;"D°'$2;:‘%mg Annual Lighting Use [kWhi Effectie Full Lozd
Power [W] Adjusted for 05 H2- 1z- Effective Full Load Typical EFLH Diversity Factor fz2-
(E.h - General (6b - General Lighting tab) | Performance_Outputs_1 Performance_Outputs_1 Haurs (COMNET) Performance_Qutputs_
Lighting tab) tab) tab) 1 tab)
ILP ILPWOS NCLFD ALU EFLH = ALU/ILP EFLHL DF = NCLPD /ILP EFLH
Baseline Design 133,020 133,020 126,120 934,375 7,024 2884 0,95 7,400
Proposed Design 66,620 55,086 81,350 562,349 8,762 NA 122 7,165
Baseline / Propased 200% 204% 165% 160% 80% NA 78% 103%
Issue Project Team Response
The baseline lighting non-coincident peak demand reported on the Performance Outputs tab exceeds the maximum baseline lighting power on the
General Lighting tab. Please correct the lighting inputs in the baseline model, or update the inputs on the Light
cident peak demand reported on the Performance Qutputs tab is r than expected, based on the Li
fi General Lighting tab, and the modeled lighting schedule represented b Di
or update the inpu t
the Performance Outputs tab is higher than
m the General Lighting tab (NCPDbase / NCPD
The effective full load hours (EFLH) exceed the typical by more than 20%. Ensure that the model reflects the mandatory lighting controls,
and is based on the anticipated schedule of operation for the building. Please describe operating schedule if different than typical for
the building type.
d annual lighting energ is higher than expecte
hi es and cc ered on the Lighting
the Lighting tab
Figure 15. Review Checklist, Submittal Checklist Tab (Abstract)
v o = =
PROJECT DOCUMENTS AND SUPPORTING INFORMATION Included?
Project overview: Include the number of stories above and below grade, the typical floor size, the uses in the
1 |building (e.g., office, cafeteria, retail, parking, etc.), the gross area and the conditioned floor area for each YES
use.
A narrative describing the areas where trade-offs are made: Description of building or system elements that
do not comply with the prescriptive requirements of the code; elements exceeding requirements; and a
2 |description of those building elements or systems modeled to provide additional energy savings to offset the YES
non-complying elements. For each element, provide the reference to the part of the submittal where it is
described.
3 |Design documents YES
A diagram showing the thermal blocks used in the computer simulation YES
5 |Purchased energy rates used in the simulation with supporting documentation YES
6 A site plan showing all adjacent buildings and topography that may shade the proposed building, with the NA
estimated height or number of stories (PRM only)
SIMULATION DETAILS
A list of the energy-related features that are included in the design and on which the Appendix G
7 performance rating, or compliance with Section 11, is based. This list must document all energy features that YES
differ between the models used in the baseline building performance (or energy cost budget) and proposed
building performance (or design energy cost) calculations
)} 8 |The key energy efficiency improvements compared with the requirements in Sections 5 through 10. YES
- A list identifying the aspects of the proposed design that are less stringent than the requirements of 5.5, 6.5, =
L 7.5,9.5, and 9.6 (prescriptive provisions).
| 10 |The name and version of the simulation program used. YES
5| 11 |An explanation of any error messages noted in the simulation program output YES
N | Instructions | Submittal Checklist | Proposed Design | ECBBud ... (3 .
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1 Review Checklist

The Review Checklist is provided in Excel format as a companion to the Manual. The instructions

for using the checklist, included on the Instructions tab of the checklist, are as follows:

Background

This checklist is a companion to the Performance-based Energy Code Enforcement Manual
(the Manual).

The general information and submittal checklist tabs should be filled out by the permit
applicant (PA)

Authority Having Jurisdiction (AHJ) may request the PA to complete other checks included in
the checklist, to help improve the initial quality of submittal, and to streamline the review.

Instructions for Permit Applicant

Fill out "general information" and "submittal checklist" tabs.

If required by AHJ, fill out "Proposed Design" and "ECB Budget and PRM Baseline" tabs
to document the internal submittal quality control. Refer to "Instructions for Submittal
Reviewer" section for details.

Instructions for Submittal Reviewer

1. General review process and tips

Read the review process section of the Manual to understand the general review logic.
Checks that must be performed on all projects (are mandatory) have the check number
shown in red font, (e.g., 3). “Include in Review” column for these checks is pre-set to “Yes”.
Search the Manual using the value in "CheckID" field to locate detailed description of each
check in the review checks section of the Manual, including the applicable requirements
of Standard 90.1, examples, and common mistakes.

Search the Manual using the value in "Simulation Reports" field to locate the annotated

simulation reports in the simulation reports section of the Manual. eQUEST and Trane

Trace 700 reports are currently included.
(For AHJ reviewers only) Document review outcome (pass/fail/NA) and provide comments
as applicable for each completed check.

A “Pass” outcome means no changes are required in the given area. Any comments provided a

re informative and may apply to future projects. No response is required from PA.

A “Fail” outcome means changes must be made to the submittal before it can be approved.

The issues and required changes are described in the Review Comment.
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Review the "General Information" and "Submittal Checklist" tabs to verify that all materials
necessary to support the review are provided. Document review outcome for each check
and provide review comments as necessary.

Proposed Design and ECB Budget and PRM Baseline tabs:

m  Complete the mandatory checks in the “Proposed Design” tab.

m  Complete the mandatory checks in the “ECB Budget and PRM Baseline” tab.

m  Select additional checks to be performed based on the outcome of the completed checks
by setting “include in review” column to “Yes” on the “Proposed Design” and “ECB Budget
and PRM Baseline” tabs, as applicable.

s Complete the checks on the “Proposed Design” and “ECB Budget and PRM Baseline”
tabs marked in the previous step.

s Complete additional checks for a more comprehensive review, if desired.

(For AHJ reviewers only) Copy the review comments from the Review Checklist into a separate
document to be shared with PA or share the completed Review Checklist with the PA to
communicate the review outcome and required corrective actions.
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8 Review Checks

This section provides information on all checks included in the companion Review Checklist spreadsheet
and should be used as a reference when performing reviews.

8.1 Nomenclature

The checks are subdivided into those that verify compliance with the code requirements, verify model
inputs, or model outputs.

Code Requirements (CR) checks confirm that parameters of the baseline (budget) and proposed designs
were properly established following the applicable rules of Standard 90.1, such as whether the baseline
HVAC system type was properly established or the thermal properties of the exterior walls in the
proposed design properly account for thermal bridging. Most CR checks cover both ECB and PRM,

with the information applicable to each performance path listed separately and appropriately labeled.

Model Inputs (MI) checks verify the established baseline (budget) or proposed design parameters
were properly entered into the simulation tool. For example, if the reporting template indicates that
the baseline exterior lighting power is 1,700 W, confirm if it matches the exterior lighting input.

Model Outputs (MO) checks confirm simulation results are as expected based on the parameters

of systems and components being modeled. Baseline (budget) and Proposed design models include
numerous inputs in addition to those reported in the submittal. These undisclosed inputs, as well as
modeling mistakes, may have a significant impact on the compliance outcome. Confirming a reasonable
correlation between inputs and outputs is an effective way of identifying potential issues. For example,
if air leakage through the envelope must be the same in the baseline and proposed design, an output
report may be used to verify that infiltration heating and cooling loads are the same in the baseline
(budget) and proposed models.

The review checks are further organized into the following categories based on the building system
and verification type:

Simulation General (SG) checks verify the general simulation requirements are met, such as confirming

that an appropriate weather file was used or verifying that the number of unmet load hours does not
exceed the specified limit. SG check also establish the key end uses included in the trade-offs based on
the simulation output reports.

Building Envelope (BE) checks verify that the envelope geometry, thermal, and solar properties were

established and modeled correctly.

Lighting, Interior (LI) and Lighting, Exterior (LE) checks verify the interior and exterior lighting power

and controls were properly established and modeled.
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Air-side HVAC Systems (AHVAC) and Water-side HVAC Systems (WHVAC) checks verify that heating,
cooling and ventilation system type, capacity, efficiency, controls, and parameters of the related

auxiliary components such as fans, pumps, and heat rejection equipment were established correctly.
AHM and WHM checks verify that air-side and water-side systems are properly modeled.

Service Water Heating (SWH) checks verify that service water heating equipment type, efficiency

and controls, and the related auxiliary equipment were established and modeled correctly.

Other Equipment (OE) checks cover systems and components that impact compliance but are not

covered in other sections, such as combined heat and power (CHP) and photovoltaic (PV) systems.

Compliance Calculations (CC) checks confirm that compliance calculations were completed correctly,

such as that contribution of renewable energy and exceptional calculations does not exceed the
allowed limit.

In addition, checks are designated as applying to the baseline (budget) design, or proposed design.

= Budget/Baseline Design (B) checks confirm the baseline (budget) model parameters described
in the submittal reflect the requirements of the selected path and were modeled as described.

= Proposed Design (P) checks verify the parameters of the proposed design reported in the
submittal match design documents, were established correctly following the applicable code
requirements and were appropriately modeled.

Checks that must be performed on all projects have the check number followed by an asterisk.

For example, “BE3*(MI-B,P)” is a review check #3 related to the building envelope (BE) that verifies
model inputs (M), applies to both the baseline (budget) model proposed designs (B,P) and must be
performed on all projects (“*”).

8.2 Simulation General (SG)
SGI*(MI-B,P) The same approved weather file used in the baseline (budget) and proposed simulation

As of the date of the publication of this Manual, there are no preapproved weather files in New

York, thus projects must use one of the typical meteorological year (TMY) files based on the proximity
to the project site. The same weather file must be used for the budget (baseline) and proposed
design simulations.

TMY21 files are available for Albany, Binghamton, Buffalo, Massena, NYC (Central Park), Rochester,
and Syracuse. TMY3' data is available for additional locations within the State and reflect more
recent weather patterns.

eQUEST Reports BEPS and at the top of other reports

Trane TRACE 700 Title Page report (the same weather file will always be used for both alternatives)

16 http://rredc.nrel.gov/solar/old_data/nsrdb/1961-1990/tmy2/State.html

http://rrede.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/by_state_and_city.html

17
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SGZ*(MI-B,P) Number of hours per year explicitly modeled is as required

ECB: At least 1,400 hour per year representing the full range of conditions must be explicitly simulated
(90.1 Section 11.4.1.1); the same number of hours must be explicitly simulated for the budget and
proposed design.

PRM: 8,760 hours (full year) must be explicitly simulated (90.1 Section G2.2.1)

eQUEST Reports 8,760 simulated by default; CSV Hourly Results, LS-F and other monthly reports

Trane TRACE 700 Project Information entered values report

SG3*(MO-B,P)  Number of hours with unmet heating or cooling load does not exceed 300

Background: An unmet load hour (UMLH) is an hour in which one or more zones is outside of the
thermostat set point, plus or minus one-half of the temperature control throttling range. Any hour
when one or more zones has an unmet cooling load or unmet heating load, is defined as an UMLH
(90.1 Section 3). If UMLH in the submittal exceed the prescribed limits, it is the modeler’s responsibility
to diagnose and resolve the issues.

ECB (90.1 Section 11.5.2 i): UMLH for the proposed design or baseline designs shall not exceed

300 hours. In addition, the UMLH for the proposed design shall not exceed the unmet load hours
for the budget building design.

PRM (90.1 Section G3.1.2.3): UMLH for the proposed design or baseline building design shall not
exceed 300 out of the 8,760 hours simulated.

Both PRM and ECB allow the building official to accept submittals where UMLH limit is
exceeded if sufficient justification is provided indicating the accuracy of the simulation
is not significantly compromised.

Listed are several common reasons for a high UMLH.®

m  The thermostat schedules should agree with schedules of HVAC system operation, occupant
schedules, miscellaneous equipment schedules, outside air ventilation schedules, and other
schedules of operation that could affect the HVAC system’s ability to meet loads in the
thermal block.

= The inputs for internal gains, occupants, and outside air ventilation should be reasonable
and consistent with the intended operation of the building.

s The simulated operation of controls can be examined to determine if primary or secondary
heating or cooling equipment (pumps, coils, boilers, etc.) is activated.

= Inadequate equipment capacity in the proposed design.

18 PNNL-26917, ANSI/ASHRAE/IES Standard 90.1-2016 Performance Rating Method Reference Manual, Richland, WA

https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-26917.pdf
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The prescribed limits should be enforced for majority of projects because the high UMLH is often due
to simulation errors that may have a high impact on the compliance outcome. The higher UMLH in the
proposed design compared to the baseline (budget) model effectively means that even though the two
models have the same thermostat setpoints, the actual space temperatures in the proposed design
were lower during heating season and/or higher during cooling season. This will reduce energy use

of the proposed design, but it is not an allowed trade-off opportunity. Some examples of extenuating
circumstances that can be considered for accepting submittals where the UMLH limit is exceeded

are as follows:

= Number of UMLH beyond the allowed limit. AHJ may judge submittal with 350 UMLH (that
exceed the 300 limit by 50 hours) to be acceptable, but reject submittal with 800 UMLH
(that exceed the 300 limit by 500 hours).

m  Floor area of the thermal blocks where UMLH occur. AHJ may choose to accept submittal
with high UMLH in a 100 ft? thermal block (e.g., a stairwell), but reject submittal with high
UMLH in the zones that account for a notable fraction (e.g., exceeding 5%) of the overall
conditioned floor area.

s How far indoor temperatures drop or rise outside of the acceptable range. For example,
AHJ may accept submittal if the actual zone temperatures during UMLH is one or two
degrees outside of the throttling range, but may reject submittals with larger discrepancies;
for example, if during the UMLH the temperature in the thermal block is 60°F compared
to a 70°F heating setpoint.

eQUEST Reports BEPU, SS-R, SS-O, LS-C, CSV Space Loads Report

Trane TRACE 700 Energy Cost Budget/PRM Summary, LEED Summary Section 1.3

SG4*(MI-B,P)  Modeled conditioned floor area is appropriate

The modeled conditioned floor area must be the same for the baseline (budget) and proposed design
and align with the floor area reported in the design documents. Small deviations between the modeled
area and the area specified in the design documents are common and may be acceptable. Some
common reasons for the mismatch are listed as follows.

m  Gross floor area reported in the design documents is based on the definition in the 2015 IBC,*°
which differs from the 90.1 — 2013 definition (both are quoted in the following section). ECB and
PRM do not specify how building area should be inputted into the model; for example, whether
it should be based on the inside perimeter of the exterior walls (based on the IBC definition), or
the outside perimeter of the exterior walls (90.1 definition), so it may be modeled either way.

1% International Code Council, 2015 International Building Code (3rd Printing as adopted by New York State), Washington, DC.
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o Floor Area, Gross (IBC). The floor area within the inside perimeter of the exterior

walls of the building under consideration; exclusive of vent shafts and courts, without

deductions for corridors, stairways, ramps, closets, the thickness of interior walls,

columns, or other features. The floor area of a building, or portion thereof, not

provided with surrounding exterior walls shall be the usable area under the horizontal

projection of the roof of floor above. The gross floor area shall not include shafts with

no openings or interior courts.

o Floor Area, Gross (90.1). The sum of the floor areas of the spaces within the building,
including basements, mezzanine and intermediate-floored tiers, and penthouses with

a headroom height of 7.5 ft or greater. It is measured from the exterior faces of walls

or from the centerline of walls separating buildings, but excluding covered walkways,

open roofed-over areas, porches and similar spaces, pipe trenches, exterior terraces

or steps, chimneys, roof overhangs, and similar features.

= 90.1 distinguishes between the enclosed spaces, which include directly or indirectly conditioned,

semi-heated, or unconditioned spaces and unenclosed spaces, such as crawlspaces, attics, and

parking garages with natural or mechanical ventilation (see 90.1 definition of unconditioned

space). Unenclosed spaces may be modeled as ambient conditions, thus not contributing to

the modeled floor area.

= Multilevel spaces such as stairwells may be modeled as an open shaft (i.e.,

modeled area = area of the footprint), or as multiple floors (modeled area = area of the footprint

times the number of floors the space spans).

s To ensure a fair comparison between the floor areas shown in the simulation reports and the

design documents, it’s important to understand how the floor area is reported by the simulation

tool. For example, certain simulation reports may show conditioned floor area, others the gross

floor area including unconditioned spaces and plenums, etc.

AHJ may allow +/- 5% difference between the modeled floor area of heated and cooled spaces and the
area of the corresponding spaces listed in the design documents. Higher deviations may be permitted
with an appropriate explanation.

eQUEST Reports

Conditioned area: LS-C, CSV Space Loads Report

Trane TRACE 700

LEED Summary Section 1.2

SG5*(MO,B) Site Energy Use Intensity (EUI) of the budget (baseline) design does not exceed typical by

more than 20%.

ECB: The budget building design is a virtual building similar to the proposed design, but with all

systems and components minimally compliant with the prescriptive requirements of 90.1 2013.
Thus, the site EUI of the ECB budget design is expected to be similar to the EUls of the common
designs compliant with 90.1 2013 in Table 1 of the Manual.
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PRM: The baseline building minimally complies with 90.1 2004 and is expected to have a similar
EUI as designs prescriptively compliant with 90.1 2004, as shown in Table 1.

Baseline (budget) site EUI exceeding the values in Table 1 by more than 20% should be flagged. Such
deviations may indicate inappropriate simulation assumptions or modeling mistakes. Deviations may
be justified by project-specific conditions, such as EUI of miscellaneous equipment (Misc. Equipment
column in Table 1) higher than the typical shown in the table.

Table 2. Site EUI kBtu/SF

YR of Common Commercial Building Designs?°

90.1 2004 Site EUI (PRM) | 90.1 2013 Site EUI (ECB)
Misc. Equipment
4A 5A 6A 4A 5A 6A
Multifamily NYStretch
Multifamily High-rise | 54 63 65 46 52 53 13
Hospital 172 174 182 124 127 128 50
Large Hotel 118 132 134 86 90 90 37
Large Office 83 87 87 70 74 75 42
Medium Office 45 50 51 32 35 36 16
Primary School 79 86 89 55 57 58 25
Secondary School 73 74 74 39 40 40 15
eQUEST Reports BEPS
Trane TRACE 700 Monthly Energy Consumption report

SG6*(MO) Identify the key end uses contributing to the site energy trade-offs based on the simulation outputs:
mark the high priority checks to be completed in the Review Checklist.
The check identifies the end uses that contribute the most to the difference between the baseline

(budget) and proposed design energy use based on the simulation outputs. The comparison is
illustrated in Figure 18, based on the PRM RT quality assurance checks tab.

20 Based on PNNL 2013EndUseTables_2014jun20.xls derived from DOE building prototypes http://www.energycodes.gov/commercial-

prototype-building-models and related analysis http://www.energycodes.gov/development/commercial/cost_effectiveness
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Figure 16. Site EUI by End Use Comparison (PRM RT Quality Assurance Checks tab)
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PRM: The PRM baseline is compliant with 90.1 2004, thus most end uses in the proposed design may
show improvement over the corresponding end uses in the baseline. In the Review Checklist, mark
the checks that must be performed to verify systems and components contributing to the three or
more most impactful end uses based on site EUI, as identified in Table 2.

ECB: The ECB budget design is compliant with the prescriptive requirements of 90.1 2013, so the
comparison will show savings for some end uses and penalty for the others. In the Review Checklist,
mark the checks that must be performed to verify systems and components contributing to the
three or more most impactful end uses based on site EUI, as identified in Table 2.

Once the most impactful end uses are identified, the reviewer should select the relevant checks in the
Review Checklist that confirm that the baseline value is not inflated and that the proposed value is not
under-estimated. Common reasons for high/low end uses are included in Table 2.

SG7*(MO) Identify the key end uses contributing to the energy cost trade-offs based on the simulation outputs;
mark the high priority checks to be completed in the Review Checklist.

Compliance for ECB and PRM is based on the energy cost, thus the end uses with the highest
contribution to energy cost savings must be verified.

ECB, PRM: In the Review Checklist, mark the checks that must be performed to verify systems

and components contributing to the three or more most impactful end uses based on cost EUI

(if different from site EUl). Common patterns are shown in Table 2, while Figure 19 illustrates the
check implemented in the PRM RT. AHJs may require that PA justifies savings of the key end uses
contributing to the savings by describing the associated features of the baseline and proposed design,
as shown at the bottom of Figure 18.
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Figure 17. Cost EUI by End Use Comparison (PRM RT Quality Assurance Checks tab)
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Issue Project Team Response

The three largest end use contributors to the cost savings are Interior Lighting. Cooling. and Fans [as
reported in the 12 - Performance_Outputs_1tab). Please provide a narrative to justify the savings of these
end uses. such as the energy conservation measures which contribute to the savings claimed.

Once the most impactful end uses based on the energy cost are identified, the reviewer should select
the relevant checks in the Review Checklist that confirm the baseline value is not inflated and the
proposed value is not underestimated, based on Table 2. Many of the high priority checks may
already be selected after the SG6 check.
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Table 3. Simulation Output Patterns and Review Priorities

Heating Use Too High/Low

Thermal properties of the envelope are not established or modeled correctly

Infiltration rate is too high/low

Window to wall ratio (WWR) is higher (lower) than typical for the building type

Internal heat gains from lighting, appliances, or plug loads are too low/high

Excessive simultaneous heating/cooling (simulation outputs show high heating use during
summer months, leading to high heating EUI)

Modeled ventilation rate is too high/low

Heating efficiency is too low/high

Heating thermostat setpoints are too high/low

Cooling Use Too High/Low

Fenestration SHGC is too high/low

Baseline (budget) WWR significantly higher (lower) than typical for the building type

Internal heat gains from lighting, appliances, or plug loads are too high/low

Excessive simultaneous heating/cooling (simulation outputs show high cooling use during winter
months, leading to high cooling EUI)

Modeled ventilation rate is too high/low

Baseline cooling efficiency is too low/high

Modeled heating thermostat setpoints are too low/high

Economizer not modeled or modeled incorrectly

Service Water Heating Too High/Low

Hot water demand too high/low

Water heater efficiency too low/high

Fan Energy Use Too High/Low

®  Fans are not modeled explicitly (low EUI)

m  Fans modeled as process load (low EUI)

m  Exhaust or DOAS fans are modeled in addition to the baseline allowance (high baseline EUI)
m  Project includes parking garage with exhaust fans (high EUI)

®  Flow controls are not properly modeled (e.g., high EUI if Constant Volume (CV) instead of

Variable Air Volume (VAV) control was modeled)

Interior Lighting Energy Use Too High/Low

Modeled lighting wattage is too high/low
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m  Lighting runtime hours are too high/low, or not equal between the baseline and proposed

m  Savings from occupancy sensors and daylighting are too low/high

Exterior Lighting Energy Use Too High/Low

m Lighting wattage is too high/low

m Lighting runtime hours are too high/low, or not equal between the baseline and proposed

m  Credit claimed for non-tradeable lighting

Exterior Lighting Energy Use Too High/Low

m  Unregulated loads are not modeled the same in the baseline (budget) and proposed design.

Significant Difference Between Cost vs Side EUI End Use Savings for the Impactful End Uses

= Significant difference in $/BTU cost of fuels (e.g., electricity versus gas); inappropriate utility
rates used, or utility rates not modeled correctly

8.3 Utility Rate (UR)

URT*(CR-B,P)  The utility rate structure based on the approved source and the same for the baseline (budget)
and proposed design

ECB (90.1 Section 11.4.3.2): The rates for purchased energy (such as electricity, gas, oil, propane,

steam and chilled water) must be approved by the AHJ.

PRM (90.1 Section G2.4.2): Either the actual rates for purchased energy or State average energy

prices published by DOE’s Energy Information Administration (EIA) for commercial building
customers may be used, but rates from different sources may not be mixed in the same project.

As of the date of the Manual publication, New York does not have preapproved purchased energy rates
for ECB, thus AHJ may select to use PRM rules for all projects. The most recent New York annual average
costs from EIA website are 0.1528 $/kWh for electricity?! (2015) and $ 6.18 per thousand cubic feet of
natural gas?? (2016). The actual utility rates, if used, may include time of use charges, block charges, etc.

2 https://www.eia.gov/electricity/state/newyork/

2 https://www.eia.gov/dnav/ng/ng_pri_sum_dcu_SNY_a.htm
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UR2*(MIMO-B,P) The modeled utility rate structure is as reported and the difference between the baseline
and proposed virtual rate is as expected.

Simulation input and output reports should be reviewed to confirm that the utility rate structure
described in the submittal was properly modeled.

When using the simulation output reports, the average annual rate, often referred to as the virtual
rate, is calculated for each fuel as the ratio of the annual fuel consumption to the annual fuel cost.
For example, if the simulation output reports show that the baseline annual electricity use was 509,
150 kWh and the annual electricity cost was $76,370, the virtual electricity rate is $76,370 / 509,
150kWh = 0.15 $/kWh.

For projects that used EIA rates or the actual rates with fixed usage charges (e.g., $/kWh, S/Therm)
and no demand, time of use, or block charges, the virtual rate is expected to be the same for the
budget (baseline) and the proposed design and match the rate reported in the submittal. For projects
that use more complex utility rate structures, virtual rates may differ between the budget (baseline)
and proposed design. For example, the virtual electricity rate for the proposed design may be lower
than for the budget (baseline) design if proposed design reduces the peak demand and the modeled
electricity rates include demand charges.

Virtual utility rates for the budget (baseline) and proposed design that are not equal for projects with
simple utility rate structures or differ by more than 5% for projects with complex utility rate structures,
should be flagged.

eQUEST Reports ES-D, ES-E, ES-F

Trane TRACE 700 Library Members entered values report Utility rates section for utility rate input,
Monthly Energy Consumption and Monthly Utility Cost reports for consumption and cost
output

Quality Assurance Checks in the PRM RT

PRM RT automates some of the checks related to utility rates, as illustrated in Figure 19.
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Figure 18. Service Water Heating Checks

Incorporated into PRM RT Quality Assurance Check Tab

~—

Service Water Heating
Input/Qutput Summary
\ " \

ANNUal Senvce Water Heating Uss MUBUNYT| Heater Capacity [4BIU/HI] | Annual Effsctive Full Load | Typical Effective Full Load |, o m,";a‘h?f”m Water Heating Load E:(gﬁgge”m Water Heati
(12 - Performance_Outputs_1) (8 - Senice Water Heating) Hours Hours o (12 - Performance Outputs 1 tab) (42 - Performance Outputs

SHWE Cap EFLH = SHWU/ Cap x 1000 EFLH_byp Effy SWHE x Effy SWH_E

ine Design 490 1017 481 2558 80% 393 45
Proposed Design 346 1017 NA NA 95% 329 32
ProposediBaseline 1% 100% NA NA 118% 4% 1%

Issue Project Team

Effeclive full load hours exceed tpical by more than 2534, which may indicate thal the modsled demand is high relalive to the specified
Pass service water heater capacity, Please review the service water heater capacity and hot water demand (2.0, Flow rate and schedule) to justif
the resul. The modeled service water heater erergy Lise may be sxaggerated.

The bassling site ELI differs from ypical by more than 25%. Please review the inputs related o service water heating use, such as the
Pass amount of hot water Used in the building [the design flow rate and schedle), temperature of water entering waler heater, water heater
efficiency. and stand-bu osses.

Annual Service Water Heating Load differs between baseline and proposed design. Please explain what factors
other than heater efficiency affected SWH energy use in the baseline and proposed design.

Please Explain

8.4 Compliance Calculations (CC)

CCT*(MO-B,P) Baseline(budget) and proposed energy cost used in the compliance calculations match simulation
output reports

PRM and ECB compliance is established based on the simulation outputs for the baseline (budget) and
proposed design. Some simulation tools perform compliance calculations automatically, while others
require exporting simulation outputs into an external spreadsheet where compliance calculations are
performed by the PA. It is not uncommon for the simulation outputs used in such external calculations
to not match the values shown in the simulation outputs reports included in the submittal.

PRM RT allows the PA to copy results from the standard simulation output reports into the designated
areas to auto-populate the template with the simulation results, to avoid mistakes from manual
data transfer.

eQUEST Reports ES-D, BEPS

Trane TRACE 700 LEED Summary Section 1.4

CC2*(CR-P) Contribution of the renewable energy toward compliance does not exceed the allowed limit

ECB (Section 11.4.3.1): The reduction in design energy cost associated with on-site renewable

energy shall be no more than 5% of the calculated energy cost budget.

PRM: PRM does not limit contribution of the renewable energy toward compliance. However,
such contribution should be verified to ensure that it is not overly optimistic.
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90.1 Section 3 defines on-site renewable energy as “... energy generated from renewable sources
produced at the building site.” Based on this definition, savings associated with systems such as PV
panels, solar service water preheat, etc. are subject to the cap. As with any systems, the renewable
energy systems can only contribute toward compliance if they are included in the permit application.

Example

Q: A project following the ECB path has modeled an energy cost budget of $100,000. The modeled
proposed energy cost is $98,000 including $8,000 savings from on-site PV panels, which were
explicitly modeled in the simulation tool and are included in the permit application. Does the
project comply with ECB?

A: The proposed energy cost without accounting for on-site renewables is $98,000 + $8,000 = $106,000.
The allowed maximum contribution of the renewable energy toward savings is 5% x 100,000 = $5,000.
The proposed energy cost with the allowed renewable energy savings is $106,000 - $5,000 = $101,000,
which exceeds the energy cost budget. The project does not comply with the ECB.

If project uses renewable energy to document compliance, add the OE1 review check to the scope
of the review.

eQUEST Reports NA

Trane TRACE 700 LEED Summary Section 1.4

CC3*(CR-P) Contribution of the exceptional calculations toward compliance does not exceed the allowed limits

ECB: ECB does not limit contribution of savings documented via the exceptional calculations toward
compliance. However, since exceptional calculations often involve spreadsheets developed by

the permit applicant and are not peer-reviewed, AHJ may choose to use a similar approach as
described for PRM.

PRM (90.1 Section G2.5): When the simulation program does not model a design, material, or device

of the proposed design, an approved exceptional calculation method may be used. The total
exceptional savings must not account for more than half of the difference between the baseline
building performance and the proposed building performance. The calculation must be done
using energy cost units.

Example
Q: The modeled baseline energy cost is $100,000 and the modeled proposed energy cost is $92,000.

In addition, the submittal includes $7,000 savings from a ventilated facade which could not be modeled
in the simulation tool. The savings were determined using the exceptional calculations and documented
as required in 90.1 Section G2.5. What proposed building performance should be used to calculate PRM
compliance following 90.1 Section G1.2.2?

A: The difference between the baseline and proposed energy cost without accounting for the
exceptional calculations is $100,000 - $92,000 = $8,000. The savings from the exceptional
calculations are greater than $8,000 x 0.5 = $4,000, thus the allowed contribution of the exceptional
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calculations toward savings is capped at $4,000. The proposed energy cost that must be used in
the compliance calculations is $92,000 - $4,000 = $88,000. The performance cost index is equal
to $88,000 / $100,000 = 0.88.

If project uses exceptional calculations to document compliance, add OE3 review check to the scope
of the review.

eQUEST Reports NA
Trane TRACE 700 LEED Summary Section 1.4

CC4*(CR-B,P) Combined Heat and Power (CHP) systems are modeled energy neutral, with performance credit
limited to recovered heat

ECB: Based on 90.1 Table 11.5.1 #1 Column B, all building systems and equipment must be modeled
identically in the budget and proposed design except as specifically instructed. Since 90.1 Table 11.5.1
does not cover CHP systems, the budget building design and the proposed design must be modeled with
the same CHP system specified for the proposed design. Following 90.1 Section 11.4.3.2, where CHP
waste heat is recovered in the proposed design, the budget building design must be based on the energy
source used as the backup energy source or electricity if no backup energy source has been specified. In
the proposed design, the recovered waste heat must not be considered purchased energy and must be
subtracted from the proposed design energy consumption, thus contributing to the performance credit.

PRM: Based on 90.1 Table G3.1 #1 baseline building column, all building systems and equipment must
be modeled identically in the baseline and proposed design except as specifically instructed. Since
90.1 Appendix G does not cover CHP systems, the baseline must be modeled with the same CHP
system specified for the proposed design. The recovered waste heat of the specified CHP system

is not considered purchased energy and must be subtracted from the proposed design energy
consumption following 90.1 Section G2.4.1, thus contributing to the performance credit.

If the CHP system is modeled using exceptional calculation methods, the amount of electricity generated
by the CHP is expected to be the same in the baseline (budget) and proposed design. The value of the
recovered heat should be subtracted from the proposed design energy cost. Similar patterns should be
verified in the simulation output reports if CHP is incorporated in the simulation. If the proposed design
includes CHP system(s), add an OE2 review check to the scope of the review.

CC5*(CR) Compliance calculations are performed as required

ECB: The energy cost of the proposed design (design energy cost) must not exceed the energy cost
budget (90.1 Section 11.2). Both the design energy cost and the energy cost budget must be based on
the completed simulations and may include adjustments based on the exceptional calculation methods.

PRM: PRM compliance calculations require separating the baseline energy cost into the baseline
building regulated energy cost (BBREC) and baseline building unregulated energy cost (BBUEC).
Regulated energy use is the energy used by building systems and components with requirements
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prescribed in 90.1 Sections 5 through 10, including but not limited to interior and exterior lighting,
service water heating, space heating, humidification, dehumidification, mechanical cooling, heat
rejection, cooling towers, HVAC supply, return and exhaust fans, heat recovery fans and wheel
energy, hydronic pumps, elevators, and in-building transformers.

Unregulated energy use is the energy used by unregulated systems and components, such as energy
used by household appliances, plug loads, custom refrigeration systems, and other systems not
covered in 90.1 Sections 5 through 10.

Regulated energy cost is calculated by multiplying the total baseline energy cost by the ratio of the
regulated energy use to the total energy use for each fuel type. Unregulated energy cost is calculated
by subtracting regulated energy cost from total energy cost.

The reviewer must verify that the baseline energy cost is properly separated into BBREC and BBUEC and
that the project’s performance cost index (PCl) is less than or equal to the performance cost index target
(PCIt) calculated as described in 90.1 Section 4.2.1.1.

The calculation is automated in the performance output tab of PRM RT (Figure 20), based on the
simulation results for the baseline and proposed design.

Figure 19. PRM RT Compliance Calculation

coms | Samatoemm
Proposed Building Performance before site-generated renewable energy and exceptional calculations (PBP nre_nec, $/Source Energy) 3 70.832 5,336.90
Onsite Renewable Cost Savings, $/Source Energy %
Exceptional Calculations Cost Savings, $/Source Energy %
Proposed Building Performance including site-generated renewable energy and exceptional calculations (PBP, $/Source Energy) $ 70.832 5,336.90
Baseline Building Unregulated Energy Cost (BBUEC, $/Source Energy) 3 28,759 2.054.11
Baseline Building Regulated Energy Cost (BBREC, $/Source Energy) $ 79,946 E.471.44
Baseline Building Performance (BBP, $/Source Energy) % 108,705 8.4ER 55
Building Performance Factor (BPF) 0.75 0.7g
Target Performance Cost Index (PCIt) 0.84 0.a3
Performance Cost Index without site-generated renewables and exceptional calculations (PCl nre_nec) 0.E5 0E3
Performance Cost Index including exceptional calculations (PCI ec) 0ER 0E3
I Performance Cost Index including exceptional calculations and site-generated renewables (PCl ec+re) 0.65 0.63
% Improvement Beyond ASHRAE 90.1-2013, excluding site-generated renewable and exceptional calculations 223 24. 4%
% Improvement Beyond ASHRAE 90.1-2013, all included 22.3% 24 4%

8.5  Building Envelope (BE)

BE1*(CR-B) Thermal properties and areas of the baseline (hudget) opaque envelope are established correctly.

The submittal must include a description of the baseline (budget) and proposed design for each opaque
envelope assembly. In addition, PRM submittals must show the applicable prescriptive requirements of
90.1 2013. Information that must be provided is illustrated in Figure 21, based on the PRM RT opaque
assembly tab.
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Figure 20. PRM RT Opaque Assembly Tab (Abstract)

Table 5.3: Above-Grade Exterior Wall Constructions

= Dezcribe the Proposed above-grade exterior wall construction and Appendix 4 Table referenced [for example: B" [150mm]
steel frames spaced 24" [E10rmm)] on center with B-21 cavity insulation and B-10 [R3. 7]continuous insulation per Table
A3337.
= Propozed construction azsembly L-factor should be as-designed and consistent with Appendix & of ASHRAE 901
= If the Proposed design includes building envelope assemblies of different U-values, please specify surface area, square
Feet, for each ervelope assernbly.
=Reference specific place in the submitted design documents [e.g. drawing & detail number) where relevant parameters are
listed ta support review.

JHE" Brick; 2 14" air space; 3" rigid insulation B-15; 12" Gupsum
sheathing; 6" metal framing: B-11 batt insulation in steel frame cavib: 58" 0.042 14,580 A105
gyp=um board

= Describe the Bazeline sbove-grade exterior wall
construction [For example: steel-frarned with B-13.0 [F
2.3 cavily inzulation and B-7.5 [F-1.3)continuous
insulation).

= MewE xistingAddition above-grade walls: steel-
framed with U-factor from Table G3.4-1through G3.4+
8 per Table G3.7#5(b).

I accordance with
Frescriptive

Requirements of
9012013 Table 5.5-

steel-framed with a |-factor of 0064 Steel

Frarmed U-0.064 5

425 Mair Street Residential

ECB (90.1 Table 11.5.1 #5, Column B): The opaque assemblies, such as roof, floors, doors, and walls must be modeled with the same heat
capacity (the same construction) as the proposed building design and the U-factors in 90.1 Section 5.5 for new buildings or additions and
90.1 Section 5.1.3 for alterations. When trade-offs are made between an addition and an existing building as described in the exception to

90.1 Section 4.2.1.2, the envelope in the budget building design must reflect existing conditions prior to any retrofits that are part of the
permit. Unconditioned envelope components must be modeled with the same properties as specified in the proposed design.
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PRM (90.1 Table G3.1 #5): Opaque assemblies of new buildings, existing buildings, or additions shall

conform with assemblies detailed in 90.1 Appendix A and match the appropriate assembly maximum
U-factors in 90.1 Tables G3.4-1 through G3.4-8:

Roofs—Insulation entirely above deck (90.1 Section A2.2)

Above-grade walls—Steel-framed (90.1 Section A3.3)

Below-grade walls—Concrete block (90.1 Section A4)

Floors—Steel-joist (90.1 Section A5.3)

Slab-on-grade floors shall match the F-factor for unheated slabs from the same tables
(90.1 Section A6).

Description and assembly U-factor are auto-populated with the appropriate values for projects using

the PRM RT. Unconditioned envelope components must be modeled in the baseline with the same

properties as specified in the proposed design.

Floors of conditioned spaces adjacent to garages must be treated as exterior surfaces
when establishing the baseline floor U-value.

BE1*(CR-P) Thermal properties and areas of the proposed opaque envelope are established correctly.

For the opaque envelope components, assembly description, area, and U-factors must be provided in

the submittal as illustrated in Figure 21 and reflect design documents. The existing envelope assemblies

of the renovation projects must be reflected in the submittal and based on the actual properties.

Any insulated building envelope assembly that covers less than 5% of the total area of that assembly

type (e.g., exterior walls) may be added to the area of the adjacent assembly of that same type and

the thermal properties of the aggregated surface must reflect area-weighted average (ECB 90.1
Table 11.5.1 #5; PRM 90.1 Table G3.1 #5).

All uninsulated assemblies (e.g., projecting balconies, perimeter edges of intermediate floor stabs,

concrete floor beams over parking garages, and roof parapets must be separately reported and

either modeled as a separate surface, or by calculating the U-factor for each of these assemblies

and averaging it with the larger adjacent surfaces using an area-weighted average method.

The overall U-value insulation is established without accounting for thermal bridging,

as required by 90.1 Section 5.5.3. For example, a steel framed wall assembly with

R-13 insulation in the 16” on center steel framing cavity and R-3 continuous insulation

must be reported as U-0.091 (Figure 22).

For tapered roof insulation, the U-value should be based on the average insulation thickness.
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Figure 21. Proposed Envelope Properties with 90.1

TABLE A3.3.3.1 Assembly U-Factors for Steel-Frame Walls

Framine Cavity Overall U-Factor for Assembly of Base Wall Plus Continuous Insulation {Uninterrupted by Framing)
Tra o

I . ?I Insulation Overall . .

Ype an R-Value: U-Factor Rated R-Value of Continuous Insulation

Spacing . e
Width ‘lz.mq for Entire

(Actual (Effective Base Wall N X _ ) 0 S .

/ Installed [see | Assembly R-1.00 R-2.00 R-3.00 R-4.00 R-5.00 R-6.00 R-7.00 R-8.00 R-9.00 R-10.00 R-11.00 R-12.00 R-13.00 R-14.00
Depth) | uple 40.2B)) ‘

Steel Framing at 16 in. on Center

None (0.0) 0352 0260 0207 0171 0.146 0128 0113 0102 0092 0084 0078 0072 0067 0063 0.0
15in. R-11(5.5) 0,132 0117 0105 0.095 0087 0080 0074 0.069 0064 0060 0057 0054 0051 0049
depth R-13 (6.0) 0124 0111 0100 0091 0083 0077 0071 0.066 0062 0059 0055 0052 0050 0048
R-15(6.4) 0118 0106 009 0.087 0080 0074 0069 0.065 0061 0.057
S— QU090 0.09¢ 2 s 2

BE2*(CR-B) Baseline (budget) fenestration areas are established correctly

The submittal must list fenestration areas in the baseline and proposed design for each building area
type and orientation. In addition, PRM submittals must show the applicable prescriptive requirements
of 90.1 2013. The level of detail that must be included in the submittal is illustrated in Figure 23, based
on the PRM RT.

ECB (90.1 Table 11.5.1 #5 c): The budget building design must have identical exterior dimensions as

the proposed design, except when the fenestration area of the new buildings or additions exceeds
40% of the gross exterior wall area, the budget fenestration area is reduced proportionally along
each exposure until the total fenestration area is equal to 40%. Fenestration must be distributed
on each face of the building in the same proportion as in the proposed design.

Exception: When trade-offs are made between an addition and an existing building, as described in
the exception to Section 4.2.1.2, the budget building design shall reflect existing conditions, such as
fenestration area, prior to any revisions that are part of this permit.

PRM (90.1 Table G3.1 Baseline Building Performance column (c) and 90.1 Table G3.1.1-1): The baseline
fenestration area depends on the building area type in Table G3.1.1-1. For example, a 40,000 ft2 office

building is modeled with the baseline vertical fenestration area equal to 31% of the gross above-grade
wall area. For building types not specified in Table G3.1.1-1, such as multifamily, the baseline
fenestration area shall be equal the proposed design or 40% of gross above-grade wall area, whichever
is smaller. Fenestration must be distributed on each face of the building in the same proportion as in
the proposed design.

Exception: The fenestration area for an existing building shall equal the existing fenestration area prior
to the proposed work and be distributed on each face of the building in the same proportions as the
existing building.
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Figure 22. PRM RT Fenestration Areas tab

Table 4.1: Envelope Area Summary

Helpful Hints
« All vertical glazing flush with exterior wall and no shading projections per Table
G3.1#5(d)

+ Manual shading devices such as blinds or shades may be modeled per Table G3.1#5(d)
+ No self-shading per Table G3.1#5

« Total vertical fenestration areas for new construction and additions shall equal that in
Table G3.1.1-1 based on gross above-grade exterior wall area. For buildings areas not
shown in Table G3.1.1-1, vertical fenestration shall equal that in the proposed design or
the maximum allowed in Tables G3.4-1 through 53.4-8 for the applicable glazing
percentage for U-fixed, whichever is smaller, per Table G3.1#5(c)

« Total vertical fenestration areas for existing construction shall equal the existing
fenestration area prior to the proposed work and shall be distributed on each face of the
building in the same proportions as the existing building per Table G3.1#5(c)

Helpful Hints

« Manual shading devices such as blinds or shades may be
modeled and must be consistent with the baseline per Table
G3.1#5(4)

« Permanent shading devices (such as fins, overhangs, and light
shelves) and automatically controlled shades or blinds must be
modeled per Table G3.1#5(4)

Office (5,000 to 50,000 sf) Identical to Proposed

Office (5,000 to 50,000 sf) East Identical to Proposed 25,200 11,318 44 9%

Office (5,000 to 50,000 sf) South Identical to Proposed 15,549 4943 31.8%

Office (5,000 to 50,000 sf) West Identical to Proposed 19,200 11,319 59.0%
Total 75,498 75,498 32,524 43.1%
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Common Mistake

m  Based on the 90.1 Definition section, all areas (including frame) that let in lighting, such as
windows, plastic panels, doors that are more than one half glass and glass block walls are
considered fenestration.

Example: A multifamily project with 58,000ft? gross wall area including 8,000 ft? of operable windows,
5,000 ft? of transparent glass block walls and 7,000 ft? of spandrel, has fenestration area of 8,000 ft? +
5,000 ft2 = 13,000 ft2 (or 13,000 ft2/58,000 ft>=22% of gross exterior wall)

BE2*(CR-P) Proposed fenestration areas are established correctly

ECB (90.1 Table 11.5.1 No5, Column A): Fenestration area must be as shown on architectural

drawings or as installed for existing building envelopes.

PRM (90.1 Table G3.1 #5, Proposed Building Performance column): Fenestration area must be as

shown on architectural drawings, or as installed for existing building envelopes.

BE3*(CR-B) Baseline (hudget) fenestration properties are established correctly

The submittal must include a description of the baseline and proposed design for each fenestration
assembly. In addition, PRM submittals must show the applicable prescriptive requirements of
90.1 2013. The submittal requirements are illustrated in Figure 24, based on the PRM RT.

ECB (90.1 Table 11.5.1 #5, Column B): Fenestration U-factor and SHGC must be based on the code
requirements for the appropriate climate (90.1 Tables 5.5-1 to 5.5-8). The fenestration for envelope

alterations must reflect the limitations on area, U-factor, and SHGC as described in 90.1 Section 5.1.3.
When trade-offs are made between an addition and an existing building based on 90.1 Section 4.2.1.2,
properties of the existing envelope in the budget building design must reflect existing conditions prior to
any revisions that are part of the permit. Fenestration in unconditioned spaces must be modeled as
specified for the proposed design.

PRM (90.1 Table G3.1 #5, Baseline Building Performance column [c]): Vertical fenestration assemblies

for new buildings, existing buildings, and additions must have U-factors and SHGC matching the
requirements for the appropriate climate zone in 90.1 Tables G3.4-1 to 3.4-8. All vertical fenestration
shall be assumed to be flush with the exterior wall and no shading projections shall be modeled. Manual
window shading devices such as blinds or shades are not required to be modeled. Fenestration in
unconditioned spaces must be modeled in the baseline as specified for the proposed design.
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Figure 23. PRM RT Fenestration Properties Tab

Table 4.2: ¥ertical Glazing

vieal afaging: « Proposed vertical ghzing assembly U-factar should be az-designed snd account For the impact of the Framez
e on the whale azsembly. Peference Table A5.2 oF ATHRAE 0.1 22 necessary.
sembly e m e SHGC from Table GA-1 troughia ] Dsribe the Propossd nartical glasing sezmbly (For srampls: double glszing, argon Filld, low-s caating,
“ble G 50 - aluminum Frame with thermal break]
~[SHEC), Plenee nate that this is not equivalent ko the shading [ * £ the Froposed vertical glasing acsembly solar heat gain coofficient [SHGC]. Flease note that this iz not
confficiont (5C). i i equivalent ta the shading coefficient (3.
- = Enter the Propased vertical glazing azsembly visual light transmittance (YLT)
* If the Propesed design includes building cnvelape assemblics of different U-values, please specify surface
area, square feet, for cach envelape assembly.

In accordance with Prezcriptive Requirements of 90.1-2003 Table 5.5-4

Monmetal framing, all: U-0.35; SHGC-0.40; WTISHGC-1.10
Petal framing, fined: U-0.42; SHGEC-0.40; VTISHGC-1.10
Metal framing, operable: U-0.50; SHEC-040; YTISHGC-1.10
Ieletal framing, entrance door: U-0.77; SHGC-0.40; YTISHGC-1.10

Double pans, metal .
framing, operable 045 o4 05 23000 |9 4205 Window
: Schedule

windows

Fample Building Monresidential 10.1%-20.0%

fonmetal framing, all: U-0.35; SHEC-040; YTISHGC-1.10
Metal framing, fized: U-0.42; SHGEC-0.40; VTISHGEC-1.10
Iletal framing, operable: U-0.50; SHEC-0.40; wTIEHGC-110
Ietal framing, entrance door: U-0.68; SHEC-0.40; VTISHGC-1.10

Dizuble pane, inzulzked
starefrant

Eample Building Mew Residential

20.1%-30.0% Diwg A205, windaw

0.35 03 05 2,000 Zehedule

BE3*(CR-P) Proposed fenestration properties are established correctly

ECB, PRM: All components of the building envelope in the proposed building design must be modeled as shown on architectural drawings or as
installed for existing building envelopes, except any building envelope assembly that covers less than 5% of the total area of that assembly type
(e.g., vertical fenestration) need not be separately described. If not separately described, the area of that assembly must be added to the area of

the adjacent assembly of that same type and the thermal and solar properties of the aggregated surface must reflect the area-weighted average
(ECB 90.1 Table 11.5.1 #5; PRM 90.1 Table G3.1 #5).
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The fenestration description, U-value, SHGC and VT must reflect design documents, with the drawing
and detail number, or specification section provided to support the review, as illustrated in Figure 24.

Common Mistakes

= 90.1 Section 5.8.2.1 requires that performance of the windows and other fenestration products
including U-factor, SHGC, VT, and air leakage rate is determined by a laboratory accredited
by National Fenestration Rating Council (NFRC) or another nationally recognized rating
authority. Fenestration U-Factor must be determined in accordance with NFRC 100; SHGC
and VT must be determined in accordance with NFRC 200. Other approaches, such as AMCA,
are not allowed. Default values from 90.1 Appendix A (e.g. 90.1 Table A8.2 for the vertical
fenestration) must be used for the fenestration products for which NFRC 100 and NFRC 200
test results are not available.

= 90.1 Section 5.8.2.2 requires that all manufactured and site-built fenestration and door
products state the rated performance factors either on a label or a signed and dated
manufacturer’s certificate provided with the product. If such information is not available,
projects must use the generic values in 90.1 Table A8.1-1.

s The NFRC standards referenced in 90.1 Section 5.8.2.3 require that the rated U-value takes
into account properties of the entire fenestration assembly including heat loss through center
of glass, edge of glass, sash and frame elements. This requirement is often overlooked for
custom fenestration, with center of glass properties used in lieu of the properties of the
entire assembly, which typically under-estimates fenestration U-value.

m  Visible Light Transmittance (VLT) is not entered for the baseline (ECB) and proposed (ECB,
PRM) glazing. VLT affects savings from daylighting controls. Fenestration with lower SHGC
reduces space solar heat gains (with positive impact on cooling), but often have lower VLT
which reduces daylighting.

BE4*(CR-B) The baseline building (budget) performance is an average of four orientations, if required

ECB (90.1 Table 11.5.1): If the vertical fenestration area facing west or east of the proposed building

exceeds the area limit set in 90.1 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.

PRM (90.1 Table G3.1 #5 a): The baseline building performance must be calculated by simulating

the building with its actual orientation and again after rotating the entire building 90, 180, and
270 degrees, then averaging the results. The baseline building performance may be based on the
actual building orientation (without averaging) if the building vertical fenestration area on each
orientation varies by less than 5%; or it is demonstrated to the satisfaction of the AHJ that the
building orientation is dictated by site considerations , such as for major renovation projects, or
building sharing party walls with the adjacent buildings on a city block. For PRM projects, the
averaging of four orientations is implemented in the RT.
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BE4*(CR-P) Proposed building orientation is as specified

Proposed building orientation must reflect the actual building exposure.

BES*(CR-B) Baseline (budget) infiltration rate is established correctly

PRM (90.1 Table G3.1 No 5 b): The air leakage rate of the building envelope (175Pa) at a fixed building
pressure differential of 0.3 in. of water shall be 0.4 cfm/ft2. Infiltration shall be modeled using the
same methodology, air leakage rate, and adjustments for weather and building operation in both

the proposed design and the baseline building design. The air leakage rate of the building envelope

shall be converted to appropriate units for the simulation program using one of the methods in

90.1 Section G3.1.1.4. The calculations to obtain simulation inputs must be documented in the

reporting template as illustrated in Figure 25 based on PRM RT. The template auto-populates all

baseline values and most values for the proposed design, including the conversion from tested air

leakage at 75Pa or 50Pa to the simulation tool inputs.

Figure 24. PRM RT Infiltration Inputs

Table 5.1: Infiltration

Baseline-ASHRAE 30.1 2016 Appendiz G

Proposed Design

Per Table G315, the air leak.age rate at a figed building pressure
differential of 0.3 in. H20 shall be 0.4 cfmiéft2, and infiltration rates
must be converted into appropriate madeling inputs using one
of the two methods in G3.114

To claim performance credit far infilration reduction, actual,
measured infiltration, based on testing performed in accordance
with ASTR 2773, must be modeled. Otherwise, proposed
infiltration must be madeled identizally ko the baseline.

A FLR = total gross floor area, SqFt 54,360 54,360
A Ew = total above grade exterior wall area, SgFt 43,328 43,328
S = tatal area of the envelope air pressure boundary
[enpressedin ft2], including the lowest flaar, any below -
or above-grade walls, and roof [or ceiling] lincluding B g B
windaow = and skulightz], separating the interior i i
conditioned space from the unconditioned ervironment
measured
Air leakage meazurement tupe ‘whole Building ‘w'hole Building
Fixzed building pressure differential ToFa ToPa
I TSP S0P a= airleakage rate of the building
. . n4n 0.35
envelope expressed in cfmiftZ at the specified
O = Volume of airin CFM fawing thraugh the whele
building ervelope when subjected to the specified fined 24.075 21.086
building pressure differential,
Building Yolume [ft3) 43,600 543,600
Simulation Inputs
1flr = Baseline Made! Infilration as a Function of Floor 0.0 0,028
Area [cfmisf]
| ew = Baseline Madel Infiltration as a Function of Exterior 0,062 0,054
‘wall Area [cfmisf]
Air Changes Per Howr [ACH] 0.3z 0152
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Common Mistake

= Aninfiltration rate of 0.4 CFM/ft?is entered into simulation tool without converting to normal
wind conditions. This exaggerates infiltration related loads by about factor of 10, significantly
increasing the heating load and any savings from air leakage reduction in the proposed design.

ECB: Air-leakage in the budget building is not prescribed, thus any reasonable rate may be modeled.
It is expected to be similar to the PRM rate above. Modeling unrealistically high air leakage will
exaggerate contribution of heating energy use toward budget building performance and may

skew compliance outcome.

BES*(CR-P) Proposed infiltration is established correctly.

ECB: The same envelope air leakage rate must be modeled in the budget and proposed design;
no trade-offs are allowed.

PRM (90.1 Table G3.1 No 5): Infiltration rate in the proposed design must be the same as in the baseline,
except when the whole-building air leakage testing in accordance with ASTM E779 is specified during
design and completed after construction, the measured air leakage rate must be modeled in the

proposed design.

BEG(MI-B,P) Modeled thermal properties and areas of the baseline (budget) and proposed opaque envelope are as
reported in the submittal.

Compare thermal properties and areas of the opaque envelope entered into simulation to the values in
the reporting template, including the following:

m  Roof area and U-value

m  Exterior wall area and U-value

s Exposed floor area and U-value

m  Slab-on-grade, below-grade surfaces area, and U-value

eQUEST Reports LV-D

Trane TRACE 700 Building U-Values, Building Areas

BE/(MI-B,P) Modeled fenestration areas for the baseline (budget) and proposed design are as reported
in the submittal

Compare fenestration areas entered into simulation, based on the listed simulation reports, to the
values reported in the submittal.

eQUEST Reports LV-D

Trane TRACE 700 Building U-Values, Building Areas, Walls by Direction Entered Values report, Walls by
Cardinal Direction entered values report
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BEB(MI-B,P): Modeled baseline (budget) and proposed fenestration properties are as reported in the submittal.

Compare the fenestration U-values, SHGC, and VT entered into the simulation tool to the values
reported in the submittal.

eQUEST Reports LV-D
Trane TRACE 700 Building U-Values, Building Areas, Walls by Direction entered values report, Walls by
Cardinal Direction entered values report

BES(MI-B,P) Baseline (budget) and proposed building orientation is modeled as reported in the submittal.

Use the simulation reports to verify modeled exposure is as reported in the submittal.

eQUEST Reports LV-D, results for the four baseline orientations must be averaged externally
Trane TRACE 700 LEED Summary Section 1.6

BE10(MIMO-B,P) Baseline (budget) and proposed infiltration modeling methodology is as required; modeled
infiltration rate reflects the values reported in the submittal.

Use the simulation reports to verify modeled baseline (budget) and proposed infiltration rate is as
listed in the reporting template. Ensure that both the units (CFM/SF, ACH) and the value is correct.

eQUEST Reports LV-B
Trane TRACE 700 Room Information entered values report

BE11*(MO-B,P) Change in the proposed versus baseline (budget) design total annual and design loads from
envelope components is reasonable given the difference in the proposed versus baseline (budget) envelope
parameters reported in the submittal

This review check verifies simulation outputs are consistent with the baseline (budget) and proposed
envelope parameters. These rough checks do not consider factors such as thermal mass, exposure,
and shading, so look for a general correlation and not an exact match.

m If a given envelope component has the same or very similar thermal properties in the baseline
(budget) and proposed design, heating and cooling losses and gains from this component should
be the same or very similar based on the simulation outputs. For example, all ECB projects and
most PRM projects (except for those that performed air leakage testing) must model the same
infiltration rate in the baseline (budget) and proposed design, thus the heating /cooling losses /
gains from infiltration should be the same or very close in the baseline and proposed
simulations.

s Conductive heat losses through surfaces (windows, exterior walls, roofs) should correlate to the
surface U-value and area.
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Example 1: Based on the submittal, the proposed roof is U-0.032, compared to U-0.063 in the
PRM baseline. The annual heat losses through the roof in the simulation output reports should be
substantially lower in the proposed design. Assuming the skylight area is the same in the proposed
and baseline building, the heat loss through the baseline roof should be about twice that of the
proposed building roof (0.063/0.032=2).

Example 2: Based on the submittal, the proposed design has 40,000 SF of vertical fenestration with
U-0.5; the baseline has 30,000 SF of fenestration with U-0. 5. The heat loss through windows due
to conduction should go up. (Uprop X Aprop)/ (Ubase X Apase) =(40,000*0.5)/(30,000*%0.5)~1.3)

m  Solar heat gains through windows should be approximately proportional to the product of
the window area and SHGC.

The scope of this check depends on the reporting capabilities of the simulation tool.

eQUEST Reports LS-C, LS-F

Trane TRACE 700 Building Envelope Cooling Loads at Coil Peak and Building Envelope Heating Loads at Coil
Peak

8.6 Lighting, Interior (L)

The reporting template may include a checklist for the modeler to confirm that the specified code
requirements are met, as illustrated in Figure 26, based on the PRM RT general lighting tab.

Figure 25. PRM RT Modeler Checklist

Interior Lighting

Instructions: Confirm that the energy model complies with the Interior lighting requirements listed, and provide a narrative explaining any discrepancies. Completing the
Lighting Counts tab will populate the Interior Lighting by Space Type table. Please refer to the column header notes for information about Appendix G modeling protocol.
Enter "N/A" for any information not applicable to the project.

Interior Lighting Requirements

The baseline lighting schedules reflects the anticipated operating schedules, and include the occupancy sensors in employee lunch and break rooms, es
conference/meeting rooms, and classrooms (not including shop classrooms, laboratory classrooms, and preschool through 12th grade classrooms).

|Base||ne and proposed lighting schedules reflet the mandaotry shut-off lighting controls that turn off lighting during unoccupied hours | ‘fes ‘
In spaces where proposed lighting is not specified or patially specified , or where the proposed lighting is specifically exempted in Section 9.1.1, 9.2.2.3, or es
9.4.2, the same lighting power is modeled in the baseline and the proposed design

The proposed lighting power includes all lighting system components shown or provided for on the plans (including lamps and ballasts and task and furniture- .
mounted fixtures), and is based on the manufacturers’ labeled maximum wattage of the luminaires. s

The proposed building design contains the mandatory automatic lighting controls specified in Section 9.4.1 (e.g.. automatic daylight responsive controls,

occupancy sensors, programmable controls, etc.).

Automatic daylighting controls are modeled directly in the proposed design or through schedule adjustments determined by a separate daylighting analysis
approved by the rating authority. Modeling and schedule adjustments separately account for primary side lighted areas, secondary side lighted areas, and top ‘fes
lighted areas.

The proposed lighting schedules are the same as the baseline, except as allowed in Table G3.7. The occupancy sensors included in the proposed design are
modeled by reducing the lighting schedule each hour by the Occupancy Sensor Reduction factor in Table G3.7 for the applicable space type. This reduction
is taken only for lighting controlled by the occupancy sensors. Credit for other programmable lighting control in buildings less than 5000 ft2 is taken by
reducing the lighting schedule each hour by 10%.

For each item entered as “No” above, describe the applicable ASHRAE 90.1 Appendix G exception(s) that apply, or the circumstances preventing the lighting parameters
from being modeled as required. If the energy simulation software is not capable of modeling the required parameters, describe the adjustments that were made to provide a
similar representation or provide a narrative justifying why the predicted energy performance results will not be influenced.

» ...| 4-Shading and Fenestration 5 - Opaque Assemblies 6a - Lighting Counts | 6b - General Lighting | 7 - Process Log|
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The reporting template that contains a description of the baseline (budget) and proposed design and

simulation output allows the automation of some of the checks, as illustrated in Figure 27.

Figure 26. Interior Lighting Checks in the PRM RM Quality Assurance Tab

Input/Output S ¥
Interior Lighting . Mon-coincident Lighting | Annual Lighting Use .
Power [\W] Lighting Power [W] Peak Demand [\V] [kWh] Effective Full Load| Typical o Effective Full Load Hours
A Adjusted for OS Diversity Factor (12 -
(6b - General Lighting (6b - General Lighting tab) (12- (12 - Hours EFLH Performance_Outputs_1 tab))

tab) Performance_OQutputs_1 | Performance_Output - -
ILP ILPwOS NCLPD ALU EFLH=ALU/ILP| EFLHt |DF=HNCLPD/ILP EFLH
Baseline Design 132,473 132.473 126,120 934,375 7.053 3.036 0.95 7.409
Proposed Design 84,204 82,633 81,350 582,849 6.922 NA 0.97 7,165
Proposed/Baseline 64% 62% 65% 62% 98% MNA 101% 97%

Issue Project Team Response

Pass

The baseline lighting non-coincident peak demand reported on the Performance Outputs tab exceeds the
maxirmum baseline lighting power on the General Lighting tab. Please correct the lighting inputs in the
baseline model, or update the inputs on the Lighting Counts tab,

Pass

The proposed lighting non-coincident peak demand reparted on the Performance Outputs tab iz lower than
expected, based on the Lighling Power adjusted for the Occupancy Sensars from the General Lighting tab,
and the modeled lighting schedule reprezented by the Diversity Factor [WCPD proposed < 0.85 = MPvOS ™
DF). Pleasze correct the lighting inputs in the proposed model, or update the inputs on the Lighting Counts
tab

Pass

The difference between the proposed and baseline lighting non-coincident peak. dermand reported on the
Performance Outputs tab is higher than expected, based on the Baseling and Proposed Lighting Pover
adjusted for the Oooupancy Sensors from the General Lighting tab [NCPDbase f NCFD prop > 117 LPwOS
base! LPwOS prop). Flease review and correct the lighting inputs in the propased and{ ar bazeline model, or
update the inputs on the Lighting Counts tab

Please Explain

The effective full load hours (EFLH] exceed the typical by more than 20%. Ensure that the
model reflects the mandatory lighting controls, and is based on the anticipated schedule of
operation For the building. Please describe operating schedule if different than typical For
the building type.

Pass

The difference between the baseline and proposed annual lighting energy use is higher than expected
[LPwOS prop ™0.9¢ LPwOS base » ALU prop ! AL baze] based on the baseline and proposzed lighting
wattages and 0F entered on the Lighting Counts tab, and an estinated addeitional 102 credit for daylighting
controls. Pleaze verify that the modeled lighting wattages and controls reflect the values reported on the
Lighting Counts tab.

Pass

The proposed in-unit lighting is reparted az <0.6 wisf in the General Lighting tab. For EMERGY STAR FFHR
projects, if the proposed in-unit lighting iz below 0.8 WISF, the savings in excess of these limits may be
rnodeled onlu if the proposed fixtures are dernonstrated to meet the recommended weighted average
footcandles based on the 10th edition of the llluminating Engineering Society [IESKA] Lighting Handbook For
the given space tupe. Please provide external caloulations showing these requirements are met, and alza nate
the rodeled in-unit LFD.

Pass

Some space lypes in the General Lighting tab show a LFD reduction of »30% compared to the space-by-
space lighting power allowance in the reference edition of 90.1 For ENERGY STAR MFHR projects, if a
proposed cornmon zpace lighting power reduction iz »>30%, the savings in excess of these limits may be
rnodeled onlu if the proposed fixtures are dernonstrated to meet the recommended weighted average
footcandles based on the 10th edition of the llluminating Engineering Society [IESKA] Lighting Handbook For
the given space tvpe. Please provide external caloulations showing these requirements are met. and alsa nate
the modeled commnon space LPD= Far any spaces with >30% LPD reduction.

The details that must be included in the submittal are illustrated in Figure 28, based on the PRM RT
lighting counts tab. The inputs are summarized by space type on the general lighting tab of the PRM RT

(Figure 29).
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Figure 27. PRM RT Lighting Counts tab

Appartments

Ciwelling Unit

Add Fixture counts from lighting schedules and
manufacture’s rated wattage

Celumn

#5.310 sesas)  ror| 103

Corridors

Corridorfall Other

Stairs

Stairwell

52



Figure 28. Lighting Summary on the General Lighting Tab of the PRM RT

Table 6.1: Interior Lighting by Space Type Model Inputs Reference Values
. Prop. Prescriptive Requirement
Svace T ':;::; LiP ’;:'r'l ??’;'i':e Prop.LPD | Baseline | Prop.LPDx 0S| Lighting of ASHRAE 90.1-2013
pace Type ghting | LIGNUNG - haeey ) pp (WiSF) | Credit (W/SF) | Power x OS | Applicable to App. G
(S ewer(iV)/iBoweri) Credit (W) Baseline
Dwelling Unit 76,000 | 83.600 | 53,600 110 110 0.2 62,680 1.10
Corridor/All Other 6.528 | 2,612 5,418 0.40 0.83 0.30 1,960 0.66
Stairwell 1,832 916 1,099 0.50 0.60 0.12 226 0.69
—
Re‘a'(':Fac"'“es Mall 154 701 0 41,991 0.00 1.70 0.00 0 110
oncourse
Electrical/Mechanical Room 608 304 911 0.50 1.50 0.35 212 042
Total 109,668 87,432 | 133,020 0.80 1.21 0.59 65,086 1.06

LIT*(CR-B) Baseline (budget) Lighting Power Density (LPD) is established correctly for spaces where proposed
lighting is fully specified.

ECB (90.1 Table 11.5.1 #6): The budget LPD must be determined using the same categorization
procedure (building area or space-by-space method) and categories as the proposed design, with
lighting power set equal to the maximum allowed for the corresponding method and category in 90.1
Section 9.2. Lighting in the proposed design that is specifically exempted in 90.1 Section 9.1.1, 9.2.2.3, or
90.1 Section 9.4.2 must be modeled in the baseline the same as in the proposed design. Exempt lighting,
decorative and retail display lighting allowance can only be claimed if it is specified in addition to a
general lighting and is separately controlled.

PRM (90.1 Table G3.1 #6): The baseline LPD must be established using the space-by-space method
based on 90.1 Table G3.7. Lighting in the proposed design that is specifically exempted in 90.1
Section 9.1.1, 9.2.2.3, or 9.4.2 must be modeled in the baseline the same as in the proposed design.

m  Baseline LPD increased to include decorative lighting allowance

PRM: the baseline LPD is always based on the values in 90.1 Table G3.7. There are no provisions for

any additional allowances.

ECB: the baseline may be increased to include additional wattage up to the decorative lighting
allowance specified in 90.1 Section 9.6.2 only if it meets the requirement of this section

(e.g., installed in addition to the general lighting, automatically controlled separately from

the general lighting, and turned off during nonbusiness hours).

Example:
The proposed design includes decorative wall sconces in the corridors of the multifamily building.

The sconces are controlled separately from the general ceiling lighting and have 0.7 W/ft? LPD
calculated as described in 90.1 Section 9.1.3 and 90.1 Section 9.1.4.

53



ECB: If the project used the space-by-space method, 0.7 W/ft2 can be added to the budget corridor

LPD allowance. If the project uses the building area method, lighting in the budget design cannot be

increased to include the decorative allowance. The proposed design must be modeled as specified and

include both general and decorative lighting.

PRM: the decorative lighting allowance cannot be added to the baseline. The proposed design must

be modeled as specified and include both general and decorative lighting.

Baseline (budget) LPD is based on an incorrect space type.

Using incorrect space type in 90.1 Table G3.7 (PRM) or 90.1 Section 9.6.1 (ECB) may lead to an
exaggerated baseline LPD allowance. For example, the project may include a large space (e.g.,
in the basement) that houses some mechanical equipment on one side, but it is mostly used for
storage. Establishing the baseline LPD by applying the allowance for the electrical/mechanical
space type (1.5W/SF based on Table G3.7 with PRM; 0.97 W/SF based on 90.1 Table 9.6.1 with
Note 7 for ECB) to the entire space is incorrect. Instead, the baseline/budget allowance must be
established by breaking the space into sub-spaces, as described in 90.1 Section 9.6.1 (a), with
the storage room lighting allowance (0.63 W/SF ECB, 0.80 W/SF PRM) used for a portion of the
space. If project has a significant (e.g., more than 30%) LPD reduction in the proposed design
compared to the prescriptive requirements of 90.1 2013, AHJ may request more details on
space use, or ask for the illuminance levels provided by specified fixtures, to be compared to
the IESNA-recommended illuminance levels for the selected space type.

The baseline (budget) LPD is used in conjunction with an exaggerated floor area.
Floor area of each space type used in the lighting calculations must be the sum of the
floor areas of the lighted spaces within the building, including basements, mezzanine, and
intermediate-floored tiers and penthouses with a headroom height of 7.5 ft or greater. It is
measured from the exterior faces of exterior walls or from the centerline of walls separating
buildings, but excludes covered walkways, open roofed-over areas, porches and similar spaces,
pipe trenches, exterior terraces or steps, chimneys, roof overhangs, and similar features.

LIT*(CR-P) Proposed LPD is established correctly for spaces where lighting is fully specified.

ECB (90.1 Table 11.5.1 #6), PRM (90.1 Table G3.1 #6)

Where a complete lighting system exists (e.g., in a renovation project where lighting is left as is),
the actual lighting power must be modeled for each thermal block.

Where a lighting system has been designed, lighting power must be determined in accordance
with 90.1 Sections 9.1.3 and 9.1.4.

Lighting system power shall include all lighting system components shown or provided for

on plans (including lamps, ballasts, task fixtures and furniture mounted fixtures).
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Following 90.1 Section 9.1.3 and 9.1.4, the wattage must include all power used by the fixtures
including lamps, ballasts, transformers, and control devices and be based on the manufacturers’
labeled maximum wattage of the luminaire. Some exceptions may apply (90.1 Sections 9.1.1, 9.1.3,
9.1.4,9.2.2.3,9.4.2).

Example: Wall sconces installed in the corridors of a multifamily building are specified with two
18W CFL bulbs with manufacturers’ rated wattage of 120 W based on incandescent bulbs. The
120W per fixture must be used in the LPD calculations for the proposed design, unless the installed
fixtures are relabeled by the manufacturer based on the CFL lamps. Thus, unless all specified fixtures
reflect the maximum rated wattage, or the fixtures are relabeled by the manufacturer, the total
fixture wattages specified on the lighting drawings will typically be lower than the wattages required
for lighting compliance calculations.

Common Mistakes

m  Fixture wattage is not based on a complete fixture, including lamp and ballast.
m  Track lighting is not calculated according to the allowed methods as described in
90.1 Section 9.1.4.

LI2*(CR-B) Baseline (budget) LPD is established correctly for spaces where lighting in the proposed design is not
specified or partially specified

ECB (90.1 Table 11.5.1 #6): The budget lighting power density is the same as in spaces with fully

specified lighting.

PRM (90.1 Table G3.1 #6): The baseline lighting must be modeled based on 90.1 Table G3.7, same as for
areas where lighting is fully specified.

LI2*(CR-P) Proposed LPD is established correctly for spaces where lighting is not specified or partially specified

Lighting is often not specified in core and shell projects. Furthermore, the specified fixtures may not
be intended to provide full lighting in the space, such as in residential occupancies including hotels,
dormitories, and multifamily buildings. For example, in hotel guestrooms, hard-wired fixtures may be
specified in bathrooms and hallways and supplemented by plug-in table or floor lamps. These plug-in
fixtures are often not shown on the lighting drawings, or the lighting plans may refer to the power and
furniture plans for supplemental and task lighting. This review check addresses such scenarios.

ECB (90.1 Table 11.5.1 #6, Column A, #c): Where no lighting exists or is specified, lighting power shall be
determined in accordance with the building area method for the appropriate building type, based on the

allowances in 90.1 Section 9. Areas with partial lighting are not specifically addressed in 90.1 and may be
treated as areas with no specified lighting.
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PRM (90.1 Table G3.1 #6, proposed Column, #c): Where lighting neither exists nor is submitted
with design documents, lighting power must be modeled as meeting but not exceeding prescriptive

requirements of 90.1 Section 9, building area method. Since lighting power density in dwelling units
is not prescribed in 90.1 Section 9, AHJ may allow using the methodology described in the EPA Energy
Star® Multifamily High-rise Simulation Guidelines?®Section 6.3.3.1.

LI3*(CR-B) Baseline(budget) lighting controls are established correctly

ECB (90.1 Table 11.5.1 #6 e, f): Mandatory lighting controls required in 90.1 Section 9.4.1 must be
included in budget design and modeled using the same methodology for both.

Daylighting controls must be modeled explicitly in the simulation tool, or as an adjustment determined
by a separate approved analysis. The standard does not specify the schedule adjustments to be used
for capturing occupancy sensor savings, thus the values from Table G3.7 Occupancy Sensor Reduction
column should be used.

PRM (90.1 Table G3.1 #6): No occupancy or daylighting controls should be modeled, except the lighting
schedules for the employee lunch and break rooms, conference/meeting rooms and classrooms (not
including shop classrooms, laboratory classrooms, and preschool through 12th-grade classrooms)

must reflect the reduced runtime hours due to occupancy sensors.

LI3*(CR-P) Proposed lighting controls are reported as specified

ECB (90.1 Table 11.5.1 #6) Design documents must include lighting controls required in 90.1 Section
9.4.1, since these requirements are mandatory. Only the lighting controls in the proposed design

that exceed the minimum requirements of 90.1 Section 9.4.1 may be different in the proposed design
compared to the baseline. Examples of controls that exceed the minimum requirements include sensors
and daylighting controls where they are not required in 90.1 Section 9.4.1, manual on control where

it is not required, automatic full off where only partial off is required, continuous dimming where not
required, and lumen maintenance controls.

Daylighting controls must be modeled explicitly in the simulation tool or as an adjustment determined
by a separate approved analysis. The standard does not specify the schedule adjustments to be used for
capturing occupancy sensor savings, thus the values from 90.1 Table G3.7 Occupancy Sensor Reduction
column should be used.

PRM (90.1 Table G3.1 #6): The specified daylighting controls must be modeled explicitly in the
simulation tool, or through an adjustment determined by a separate approved analysis. Other specified
automatic lighting controls included in the proposed design must be modeled by reducing the lighting
schedule each hour by the occupancy sensor reduction factors in 90.1 Table G3.7, including notes b
and c following the table.

23 https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/mthr/ENERGY_STAR_MFHR _

SimulatiOn_Guidelines AppG2016.pdf?f7f2-5989
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Common Mistakes

m  Mandatory lighting controls are not specified in the proposed design.
The lighting control requirements in 90.1 2013 are significantly more comprehensive
compared to 90.1 2010; for example, many spaces with windows must have daylighting
controls. The lighting controls are mandatory and must be specified where required.
= Credit for daylighting and OS must only be applied to the portion of lighting in each
thermal block that is under control and not to all lighting in the thermal block.

LI4(MI-B,P) Baseline (hudget) and proposed wattage entered into simulation tool reflects values reported
in the submittal.

Proposed and baseline (budget) LPDs and floor areas may be correctly reported in the submittal, but
not match the modeling inputs. For example, there may be a difference in the areas of different space
types reported in the submittal compared to what was modeled due to incorrect assignment of the
space types to the modeled thermal blocks. Depending on the reporting capabilities of the simulation
tool, the following steps should be followed to verify the inputs.

= Review simulation input reports to confirm total modeled baseline (budget) and proposed
wattage reported in the submittal match the total modeled wattage.

m  Spot-check simulation reports showing inputs for individual spaces or thermal blocks to
confirm entered baseline (budget) and proposed LPDs reflect the reported values. Focus
on the larger thermal blocks with high-lighting wattage, as input discrepancies for these
thermal blocks may be impactful.

Some of the modeled thermal blocks may include spaces of different types, thus the modeled baseline
(budget) LPD for some thermal blocks may represent area-weighted average of the LPDs prescribed
by the standard for individual space types. For example, if 75% of the floor area in a thermal block is
an office occupancy (1.1 W/SF PRM baseline LPD) and the remaining 25% is a restroom occupancy
(0.9 W/SF PRM baseline LPD), the baseline LPD of 1.1*0.75+0.9*0.25=1.05 W/SF should be modeled.

eQUEST Reports LV-B, CSV Space Loads Report

Trane TRACE 700 Room Information entered values report

LI5(MO-B,P) Interior lighting peak demand is consistent with the baseline (hudget) and proposed lighting wattage
reported in the submittal

The interior lighting peak demand is the maximum modeled interior lighting load (kW) based on the
simulation reports. The lighting peak demand may not coincide with the building peak demand; for
example, in a multifamily building, the peak electricity demand may occur on a hot summer afternoon
when the cooling load is the highest, while the maximum lighting load occurs in the evening or at night,
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when most of the lighting in apartments, corridors, and stairwells is on. Peak lighting demand depends
on the modeled lighting wattage, the hourly lighting schedule, adjustments to the hourly schedule

to reflect reduced runtime due to occupancy sensors (if applicable) and modeled daylighting controls.
The modeled peak lighting demand (PLD) reported in the simulation output reports can be used to
perform QC checks:

B PLD pase > LTW pase indicates an error in the baseline model that should be flagged. The non-
coincident peak demand cannot exceed the maximum wattage reported in the submittal. The
model inputs or the baseline lighting wattage reported in the submittal must be corrected.

PLD = noncoincident peak lighting demand [kW]
LTW = total lighting wattage listed in the submittal [kW]

B PLD prop < 0.7 X LTW ,rop should be flagged and questioned in the review comments, because
it may indicate that the modeled proposed lighting energy use is underestimated. A 0.7
multiplier reflects the typical reduction in lighting demand due to modeled schedules
(not all lighting fixtures are on all the time), occupancy, and daylighting controls.

eQUEST Reports PS-E

Trane TRACE 700 LEED Summary Section 1.6

LI6(MO-B,P) Modeled lighting runtime hours are realistic

90.1 Section 9.4.1.1 requires that most non-emergency lights are turned off during unoccupied
periods. Furthermore, during the hours when the building is occupied, not all lights are on all the
time. The effective full load hours (EFLH) should be estimated and compared to the typical values
for common building types included in Appendix A of the Manual.

EFLH base " LEU base / LTW base
EFLH budget ~ LEU budget/ PLD budget
LEU = annual lighting energy use from simulation output reports[kWh]

The EFLH significantly higher (e.g., 20%) than those provided in Appendix A may be explained by
nonstandard building operation (e.g., an office building occupied 16 hours a day). The contribution
of lighting toward the overall building energy cost is misrepresented in projects with the standard
operating conditions, but it is significantly different EFLH compared to Appendix A. Too high EFLH
exaggerates lighting-related performance penalty/credit. Too low EFLH underestimates lighting
penalty/credit.

eQUEST Reports BEPU

Trane TRACE 700 LEED Summary Section 1.6
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LI7*(MO-B,P) The difference in the interior lighting annual energy use of the baseline(budget) and proposed design
is reasonable

The difference between the baseline (budget) and proposed annual lighting energy use (kWh) is driven
by the difference in the lighting wattages and controls of the two models. The expected patterns are
described as follows:

LTW prop/ LTW budget ~ LEUprop/ LEU budget * LCC
LCC = proposed design lighting controls credit

For PRM, LCC=0.6 may be assumed (i.e., ~40% reduction in lighting energy due to 90.1 2013 mandatory
lighting controls and any additional controls that are specified). For ECB, LCC=1 if the proposed design
does not have any lighting controls in addition to those required by 90.1 2013, or ~ 0.9 if additional
lighting controls are specified. The expected change in lighting energy use may be different on projects
using space-by-space method.

Example 1: 60,000 SF dormitory building includes 30,000 SF of dorm rooms (dormitory living quarters
space type) with 0.3 W/SF specified lighting and 30,000 SF corridors (corridor space type) with 0.8 W/SF
specified lighting. Corridor lighting has bilevel occupancy sensor controls meeting the minimum
requirements in 90.1 Table 9.6.1. The project follows ECB and uses the building area method for the
lighting calculations

Based on 90.1 Table 9.5.1, the building area allowance is 0.61W/SF (90.1 Table 9.5.1). This LPD must be
modeled for all spaces in the budget model. The proposed LPD is (30,000 x 0.3+30,000 x 0.8) / 60,000 =
0.55 and must be modeled in all spaces. The annual lighting energy use in the proposed design is
expected to be 0.55/0.61 ~ 90% of the budget lighting energy use.

Example 2: Same project as in Example 1, but space-by-space method is used. 90.1 Table 9.6.1 has an
allowance of 0.54 W/SF for dormitory living quarters and 0.66 W/SF for corridors. Lights are typically
on 3-4 hours per day in the living quarters and 24 hours per day in corridors. Based on 90.1 Table G3.7,
bi-level lighting controls in corridors result in 25% runtime reduction that will be applied to both

the budget and proposed lighting. Based on the assumptions, the proposed lighting energy use is
expected to be (0.3 x 30,000 x 4 + 0.8 x 30,000 x 24 x (1 — 0.25)/(0.54 x 30,000 x 4 + 0.66 x 30,000 x 24 x
(1 - 0.25) ~ 110% of the budget lighting energy use.

eQUEST Reports BEPU

Trane TRACE 700 LEED Summary Section 1.6

8.7 Lighting, Exterior (LE)

A checklist is included in the reporting template to confirm the applicable rules were followed, as
illustrated in Figure 30, based on the PRM RT general lighting tab. The exterior lighting details that
must be included in the submittal are illustrated in Figure 31.
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Figure 29. Exterior Lighting Modeler Checklist (PRM RT General Lighting tab)

Exterior Lighting

Zone 4

Figure 30. Exterior Lighting Inputs (PRM RT General Lighting tab)
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LET*(CR-B) Baseline (hudget) Exterior Lighting Power is established correctly

ECB: Exterior lighting is not a trade-off opportunity and must be modeled the same in the Budget
building as specified in the proposed design.

PRM: Exterior lighting in areas identified as “Tradable Surfaces” in 90.1 Table G3.6 must be modeled
with the lighting power shown in 90.1 Table G3.6. Other exterior lighting, including lighting of building
facades, must be modeled the same in the baseline as specified for the proposed design.

When the proposed design includes exterior lighting serving one of the surface types included in the
tradeable surfaces groups, then the baseline will include exterior lighting for those surfaces with power
determined using the values in the table and the surface area designed to be illuminated. The area that
should be included in the calculation of baseline lighting power is the area of the surface in the
proposed building that is illuminated to some industry standard, such as the IESNA Handbook. It is the
responsibility of the design team to identify the illumination design standard and the area illuminated,
as shown in Figure 32.

Figure 31. llluminated Areas in the Proposed Design
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Only areas of fagcade that are illuminated without obstruction are included in the illuminated area.

Each portion of the illuminated area must only be assigned one lighting application consistent with the
actual use of the area. Any overlapping area of another lighting application, such as a pathway crossing
the parking lot, must be subtracted from the area of the other lighting application. The allowed area of
a site roadway, driveway, sidewalk, walkway, or bikeway must be determined as either the actual paved
area plus five feet on either side of the centerline path of travel; or a 25-foot-wide area running along
the axis of the path of travel and including as much of the paved area of the site roadway, driveway,
sidewalk, walkway, or bikeway as possible.?*

Common Mistakes

= Modeling different exterior lighting between the budget and proposed design with the
ECB path.

= Including areas of the proposed design that are not illuminated, or incorrectly accounting
for partially illuminated areas, when calculating the baseline exterior lighting power. For
example, if proposed design has an uncovered parking lot that has no lighting specified, the
exterior lighting allowance for the uncovered parking areas in 90.1 Table G3.6 cannot be
included in the baseline.

m  Double-counting areas when calculating the baseline exterior lighting power allowance. For
example, the baseline lighting allowance for the walkway that crosses an illuminated parking
lot can be determined based on the parking lot allowance, or walkway allowance in 90.1
Table G3.6, but not both. If walkway allowance is used, the walkway area calculated, as
previously described, must be subtracted from the parking lot area used to calculate the
parking lot baseline lighting allowance.

= Modeling baseline lighting for non-tradeable surfaces based on the full allowance in 90.1
Table 3.6. The baseline non-tradeable lighting must be modeled as specified in 90.1 Table G3.6
or based on the proposed lighting for each non-tradeable application, whichever is lower.

LET*(CR-P) Proposed Exterior Lighting Power is established correctly

Where complete lighting system exists (e.g., in a renovation project where lighting is left as is), the
actual lighting power must be modeled. Where a lighting system has been designed, lighting power
must be determined in accordance with 90.1 Sections 9.1.3 and 9.1.4. The input wattage of specified
fixtures must include all power used by the fixture including lamps, ballasts, transformers, and control
devices and be based on the manufacturers’ labeled maximum wattage of the luminaire. The lamp and
ballast combination shown on drawings may result in lower input wattage than the maximum rated and
cannot be used for compliance calculations.

24 (California Title 24
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Common Mistakes

m  Proposed fixture wattage is based on the specified lamps and not the manufacturer’s labeled
maximum wattage of the luminaire

m  The total specified tradeable wattage exceeds the tradeable wattage allowance in 90.1 Table
9.4.2-2. The exterior lighting requirements are mandatory and must be met by the proposed
design.

m  The specified wattage for the individual applications identified in 90.1 Table 9.4.2-2 as non-
tradeable, such as building facades, exceed the individual maximums prescribed in the table.
By the virtue of being non-tradeable and mandatory, proposed design must meet each
individual allowance to comply with the energy code.

m  Exterior lighting wattage is excluded for compliance calculations. Submittals with no exterior
lighting should be flagged.

LE2 (MI.MO-B,P) Baseline (budget) and Proposed Lighting Power is correctly entered into simulation tool

Depending on the reporting capabilities of the simulation tool used on the project, inputs can be
verified in the input or output reports, as follows:

m  Use simulation input reports to verify the exterior lighting wattage entered into the
simulation tool matches the wattage reported in the submittal

= Use simulation output reports to verify modeled lighting peak demand is either equal to the
exterior lighting wattage reported in the submittal or is slightly lower than the reported wattage
if the maximum modeled schedule fraction is less than 1 (e.g., no more than 90% of the total
installed lighting is ever lit). The exterior lighting peak demand occurs at night and does not
coincide with the building overall electricity peak, which occurs in the late afternoon for most
building types.

PLD <= LTW
PLD [kW] = peak exterior lighting demand based on the simulation output reports

LTW [kW] = design exterior lighting wattage reported in the submittal

The check should be performed for both the baseline (budget) and proposed design.

eQUEST Reports PS-E
Trane TRACE 700 LEED Summary Section 1.4, Plant Information entered values report
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LE3(MI,MO-B,P) Exterior Lighting runtime hours are reasonable and the same between the baseline (budget) and
proposed design

Exterior lighting must be controlled to turn off when sufficient lighting is available. In addition,
following 90.1 Section 9.4.1.4, it must be turned off or operate at wattage reduced by at least
30% during non-business hours. These controls are mandatory and must be specified on all projects.

Neither PRM nor ECB allow modeling different lighting controls between the baseline (budget) and
proposed design; thus, the same lighting runtime hours must be used in both models. The modeled
exterior lighting runtime may be up to 12 hours per day (4,380 hours per year) for facilities opened
24/7, such as hospitals. Lower runtime (e.g., six hours per day) is expected for other building types
due to lighting control requirements in 90.1 Section 9.4.1.4. Exterior lighting runtime exceeding
these values should be flagged.

EFLH=LEU / LTW < 4380
EFLH base — EFLH prop

EFLH [hrs/yr] = exterior lighting effective full load hours
LEU [kWh] = annual exterior lighting energy use, based on the simulation output reports

eQUEST Reports BEPU

Trane TRACE 700 LEED Summary Section 1.6

LE4*(MO-B,P) Difference between the baseline (budget) and proposed exterior lighting energy is as expected

ECB: Since exterior lighting is not a trade-off opportunity, the annual exterior lighting kWh must
be the same in the budget and proposed design.

PRM: Since only the installed exterior lighting wattage and not the exterior lighting controls, are

the opportunity for trade-offs, the difference in the annual exterior lighting use between the baseline
and proposed design should be directly proportional to the difference in the exterior lighting wattage
reported in the submittal. For example, if the proposed exterior lighting wattage reported in the
submittal is 20% lower than the baseline, the proposed exterior lighting kWh is expected to be 20%
lower than the baseline.

PRM: LTW prop /LTW base = LEU prop / LEU base

ECB: LEU prop = LEU budget

eQUEST Reports BEPU

Trane TRACE 700 LEED Summary Section 1.6
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8.8 Miscellaneous Loads (ML)

The ML category includes receptacle loads, non-HVAC motors, process loads, refrigeration equipment,
elevators and other systems and components not covered in other sections of this Manual. Some of
these systems, such as certain refrigeration equipment and elevators, are regulated by 90.1, while
others are not.

MLT*(CR-B,P) Baseline (budget) and Proposed energy use associated with the miscellaneous loads is established
correctly

ECB: All building systems and components within and associated with the building must be modeled
(90.1 Table 11.5.1 #12), unless specifically excluded by 90.1 Table 11.5.1 Section 13 and 14 and must
be the same in the budget design as specified in the proposed design (90.1 Table 11.5.1#1).

PRM: All building systems and components within, and associated with, the building must be modeled
and be the same in the baseline as in the proposed design (90.1 Table G3.1#1, G3.1 #12). Motors 1 HP or
larger (90.1 Table G3.1 #12), distribution transformers (90.1 Table G3.1 #15), elevators (90.1 Table G3.1
#16), and certain refrigeration systems (90.1 Table G3.1 #17) may be modeled differently between the
baseline and proposed designs.

ML2(MO-B,P) Modeled baseline (budget) and proposed miscellaneous loads energy use is reasonable

Table 1, misc. equipment column shows the typical site EUI of the miscellaneous loads in common types
of commercial buildings. The EUI of the project may differ from the typical due to difference in operating
conditions (e.g., longer than typical operating hours), or differences in building use. For example, hotels
with dining facilities will have higher ML EUI than hotels without restaurants.

Even though ML must be the same between ECB budget and proposed designs and only the limited
trade-off opportunities are available with PRM, the values which are significantly different from typical
(e.g., by more than 25%) should be flagged and explanation requested, because of the impact of ML on
heating and cooling use. Unreasonably high ML EUI will result in exaggerated internal heat gain, under-
estimating the impact of any heating-related trade-offs (e.g., lowering the penalty from inefficient
heating system type in the proposed design) and magnifying impact of cooling-related tradeoffs (e.g.,
exaggerating savings from specified economizer in the climate zones where it does not have to be
modeled in the baseline (budget) design).

eQUEST Reports BEPU
Trane TRACE 700 Energy Cost Budget report

ML3*(MO-B,P) The difference in the baseline (budget) and proposed ML energy use is as expected

Submittal must include an explanation if simulation outputs indicate a difference between the baseline
(budget) and proposed ML energy use.
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Common Mistakes

= Modeling different ML between ECB budget and proposed design

= Modeling differences in ML between the baseline and proposed design beyond those allowed

in 90.1 Table G3.1 #12, #15, #16 and #17.

eQUEST Reports

BEPU

Trane TRACE 700

Energy Cost Budget report

8.9 Service Water Heating (SWH)

Submittal requires a description of the baseline (budget) and proposed SWH equipment and pumps. In

addition, PRM submittals must show the applicable prescriptive requirements of 90.1 2013. Information

that must be provided is illustrated in Figure 33, based on the PRM RT Service Water Heating tab.

Figure 32. Service Water Heating Details (PRM RT Service Water Heating tab)

per Table G3.IH11(b)

2: rinirurn performance requirernents from Table 7.8

= Capacity: For existing systems, use actual component
capacities; for new systems, systern shall be sized

» Where no service hat water sustern exists or haz been specified
bt the building will have zervice hat water loads, a service hat
water systern should be modeled identical to the Baseline per
Table G31#Tc)

Prescriptive
Proy i Requirement of
Model Input Parameter Baseline-ASHRAE 90.1 2016 Appendix G ASHRAE 90.1-2013
Applicable to App. G
Baseli
‘ Plans / Specs
Helpful Hirts . .
+ hlew and existing systems: 25 specified in Table G317 'Tf;’e"g;%‘jﬁggfts’s modeled &2 designed [or installec] per

I accordance with 90.1-2013

Eogoov:ylgfnieefﬂyoe:t?:clver [Table G2l Verify that = For buildings with no service hot water loads, no service hot ection 7.5

condenzsn hesl recover :‘JHS besn modsled in lhay water systern should be rodeled per Table G2 HT(d)

Baseline if required b EE 52 and describe an » For buildings where a combined sustern has been specified ta

condenser h;lal recov:ry mod:eled [exarnple: pr:heats meet both space heating and service water heating loads, the

Samdiee o tet 10 B 1, thernise enter ‘Mt raopa ek proposed design shall reflect the actual spstern bype using actual

. capacities and efficiencies per Table G3.1#1e]

Building Area Tupe bazed on ASHRAE 501 Table G3.171-2 reultifarnily
In-Urit or Central Systern? Central In-Unit Central
Sustern Tupe Storage Staorage hw'ater Heater Storage
Fuel Gas Gas Gas
Input rating 1500 kBtahr 50 | kBtuthr 1500 kBtu/hr
Efficiency 803 Et 0% | B 80% Et
Starage volumne [gal] 0o 20 1000
Starage temperature [F] 20 20 NIA
Pesk hat water dernand [gpr). Refer ta the hultifarmily Details 20 8 NA
tabif this iz a Multifamily project. g
Condenser heat recavery Mot Required Mot Required
Nurnber of recirculation purnps 2 2 N/A
Tolal recirculation pump power (K] 5 5 NIA
Recirculation purnp contral Constant speed Constant speed WA
Nurnber of booster purmps 2 2 N/A
Total booster purnp power k'] Constant speed “ariable speed Constant Speed
Booster purnp contrals meet 90,1 Section 10.4.2 YES YES

Review checks may be automated in the reporting template such as PRM RT, as illustrated in Figure 34.
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Figure 33. Service Water Heating QC checks in PRM RT

Service Water Heating

Inputi/Output Summary

. . Heater Capacity Annual Service Water . . .
A""“'jf:";:w\;::wm'"g [KEtuiHr] E"::'::'::'Fu" Typical Effective|  Heater Heating Load MMBarrr | 30 $"’E"L'|°|"":“;::':’SE;°“"9 S | o pical swH
- [ - Service Water FullLead Hours | Efficiency | [12 - Performance Outputs 1 Eite EUI
[12 - Performance_Qutputs_1) X Laad Hours [12 - Paerformance Outputs tab)
Heating) tak)
EFLH = ZHwU
EHWE C: EFLH_t: EFF: EwHE x EFff FwH_EUI SwH_ELI_t
ap / Cap x 1000 H_twp " ¥ H_EUL typ
Eazcline Dezign 430 1,017 431 2,555 S0% 333 4.5 1.5
Propozed Design S4E 1,017 M M Ak 323 3.2 A
PropozediBaseline X 00% P& P& &% S4% X -
Issue Project Team Response

Effective full load hours exceed typical by mars than 25%, which may indicate that the modeled demand
iz high relative ta the specified service water heater capacity. Please review the zervice water heater
capacity and hot water demand [e.g. Flow rake and schedule] to justify the result. The modeled service
water heater energy use may be exaggerabed.

The bazeline site EUl differs from typical by more than 25%, Please review the inputs related ko service
Pazz water heating uze, zuch a2 the amount of hat water uzed in the building (the design flow rate and
schedule], temperaturs of water enbering water heater, water heater efficiency, and stand-by loszes,

Annual Fervice Water Heating Load differs between bazeline and propozed
Fleazes Explain design. Please explain what factors other than heater efficiency affected S'w'H

energy use im the b and prop d desigm.

SWHI*(CR-B)  Baseline (hudget) SWH system type, efficiency and capacity is established correctly

ECB (90.1 Table 11.5.1 #11): The SWH system type and fuel must be the same as in the proposed
design, except a dedicated SWH system must be modeled if the proposed design has a combination

space/service water heating system. Storage tank volume in the budget design must be the same as in
the proposed design. The SWH system performance must minimally meet the criteria specified in

90.1 Table 7.8. Any 24-hour facilities that meet the prescriptive criteria in 90.1 Section 6.5.6.2 must
have condenser heat recovery.

PRM (90.1 Table G3.1 #11): The SWH system type and fuel must be as prescribed in 90.1 Table G3.1.1-2
based on the building type, irrespective of system type and fuel source in the proposed design. For

example, all multifamily occupancies have a central gas storage water heater and all office occupancies
have a central electric resistance storage water heater. In mixed use buildings, such as in a building with
multifamily occupancy on the top 10 floors and office occupancy on the lower three floors, a separate
baseline SWH system type must be modeled for each occupancy. Storage tank volume in the budget
design must be the same as in the proposed design. Large, non-residential 24-hour facilities may be
affected by condenser heat recovery; Table G3.1 #11 (e).

SWHT*(CR-P) Proposed SWH system type, efficiency and capacity is established correctly

The proposed SWH system type, fuel, and efficiency shown in the reporting template must reflect
design documents.

SWH2*(CR-B,P) Difference in the baseline (budget) and proposed hot water demand is as allowed

ECB: The amount of service hot water consumed in the building is not a trade-off opportunity and
must be modeled the same in the budget building and the proposed design.
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PRM (90.1 Table G3.1 h): Service water heating load must be the same for the proposed and baseline
building design, except due to use of the following technologies:

B Water conservation measures that reduce the physical volume of service water required. For
example, on projects with low-flow fixtures, hot water demand in the proposed design may
be reduced to reflect the lower flow rates of the installed fixtures compared to the maximum
flow allowed by the Energy Policy Act 1992 (EPACT 1992). In residential occupancies, the
reduction may be calculated as follows:®

HW_Demandprop = HW_Demandbasel|ne*(0.36+o.54*LFS/2.5+0.1*LFF/2.5)
HW_Demand [Gal/day] = amount of hot water consumed daily

0.36 = fraction of hot water consumption that is volume-dominated (e.g., filling up a
bath tub) and not affected by installation of low flow fixtures

0.54 = fraction of hot water consumption associated with showers

0.1 = fraction of hot water consumption associated with kitchen and bathroom faucets
LFS [GPMagopsi] = rated flow rate of the low-flow showerheads specified on the drawings
LFF[GPMsopsi] = rated flow rate of the low-flow faucets specified on the drawings

m  Reducing the required temperature of service mixed water, such as when using alternative
sanitizing technologies for dishwashing.

= Increasing the temperature of the entering makeup water, such as when using heat recovery
or thermal solar to preheat makeup water.

SWH3(MI-B,P)  Modeled baseline (budget) and proposed SWH system type, efficiency and capacity match
parameters reported in the submittal

Review the simulation reports to confirm that the modeled SWH system parameters are as reported
in the submittal.

eQUEST PS-A

Trane TRACE 700 Plant Information entered values report

25 Residential Appliance Data, Assumptions and Methodology for End-Use Forecasting with EPRI-REEPS 2.1, Roland J. Hwang, Francis X.

Johnson, Richard E. Brown, James W. Hanford and Jonathan G. Koomey http://enduse.Ibl.gov/Info/LBNL-34046.pdf
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SWH4(MO-B,P)  Modeled proposed SWH effective full load hours are reasonable

SWH effective full load hours are equal to the ratio of the annual service water heating energy use
from the simulation outputs to the reported service water heater capacity. Effective full load hours
which are higher than typical, included in Appendix A, may indicate that modeled service water
heating demand exceeds the values anticipated by the design team and that the modeled service
water heater energy use is exaggerated. EFLH exceeding typical by more than 25%, or exceeding
8760 hours per year, should be flagged.

eQUEST Reports BEPU

Trane TRACE 700 Equipment Energy Consumption report

SWH5*(MO-B,P) Difference in the baseline (budget) and proposed hot water use is reasonable based on the
system parameters included in the submittal

ECB: Since the budget SWH system must be of the same type and use the same fuel as the proposed
system and the reduction in the hot water demand is not a trade-off opportunity, the difference in
SWH energy use between the budget and proposed design depends only on the difference in
efficiencies of the budget and proposed systems.

SWH_USeprop * SWH_Effprop = SWH_USebudget * SWH_Effbudget
SWH_Use [MMBtu] =the annual SWH use from simulation output reports
SWH_Eff = SWH efficiency reported in the submittal

Projects that don’t show this pattern should be flagged and explanation and supporting documentation
should be requested. Higher savings may be demonstrated by projects that have solar hot water
preheat as allowed by 90.1 Section 11.4.3.1, or other means of service hot water preheat, such as use
of condenser heat recovery, that differs between the budget and proposed design. PRM: The baseline
SWH system may be a different type and use a different fuel than the proposed SWH system; thus, the
annual use must be converted from the unit of fuel to MMBtu before performing the comparison. In
addition to the system efficiencies, the annual use may be affected by the difference in hot water
demand between the baseline and proposed design as described in SWH2 review check. Therefore,
the following relationship is expected:

SWH_USeprop * SWH_Effprop/ HW_Demandprop = SWH_USebaseline X SWH_EffbaseHne/ HW_DemandbaseHne

Projects that do not follow this pattern should be flagged and an explanation and supporting
documentation should be requested. Higher savings may be demonstrated by projects using solar
hot water preheat as allowed by 90.1 Section G2.4.1, or other means of service hot water preheat,
such as use of condenser heat recovery that differs between the budget and proposed design and
other technologies allowed in 90.1 Table G3.1 #11.

eQUEST Reports BEPU

Trane TRACE 700 Equipment Energy Consumption report
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8.10 Air-side HVAC (AHVAC) - Proposed

The review should focus on a sample of the air-side HVAC systems with the largest capacity and typical
smaller systems. For example, if a multifamily project includes a rooftop unit serving common corridors
and a water-source heat pumps serving each apartment, the rooftop unit and several representative
heat pump systems should be reviewed. Review scope and outcome for each reviewed system should
be documented in the Review Checklist.

The submitted design documents must include the HVAC system parameters and controls required to
verify compliance. Reviewer may also request product cut sheets if necessary. The level of details that
must be provided in the reporting template for each proposed air-side system is illustrated in Figure 35
(PRM RT, HVAC — General) and Figure 36 (PRM RT, Air-Side HVAC — Proposed).

Figure 34. List of Proposed HVAC Systems
Table 9.1: Proposed HVAC System Type(s)

System Description Areas Served

Helpful Hints
+ Described areas served by each system.
+ The HVAC system type and all related parameters, such as equipment capacities and efficiencies, must

Helpful Hints be modeled as designed (or installed) per Table G3.1#10(a&b)

+ Describe each type of HVAC system included in the Proposed building (example: Constant volume single-zone ground | + Where no heating system exists or has been designed, the system type shall be the same as modeled in

source heat pumps with dedicated outdoor air units with energy recovery). the baseline building design and shall comply with, but not exceed, the requirements of Section 6, per Table
G3.1#10(c)

+ Where no cooling system exists or has been designed, the cooling system is modeled identically to the
Baseline case per Table G3.1#10(d), unless using baseline HVAC system types 9 or 10.

HW Baseboards with Cycling Room Air Conditioner and Energy Recovery. Ventilation provided by passive make-up air

through trickle vents from apartment exhaust system. RIZITE &
RTU1: Constant Volume, DX, Gas-fired Rooftop Unit with Energy Recovery Corridors & Office
UH 1 - 15Constant Volume Gas-fired Unit Heaters Stairwells and MER
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Figure 35. Proposed Air-Side System Information in PRM RT

ASHRAE 30_1 2016 Appendix 5 -

Proposed System Description Proposed Design
Proposed System Helpful Notes [ = - = =
" System type gil:::a:r:\'::é:zz“d e En i Hw Baseboard « :::::E:t AL+ Continuous Gas-fired Packaged Single Zone
System designations) Enter designation for the system [or 2 group of Apt HYAC X BT

systems] uzed in the madel

Syskems that have the same parameters marked with a0 1

Flumber of similar system:s 1 ey e e e i

Cooling capacity based an the design dacuments,

Tatal coaling capacity o . st B i 1120 kEtuth TES kBtuth
. " - Should be consistent with efficiency units uzed in
Uritary cooling efficiency 501 Tection & tables For this system type 15.00 EER 10,10 EER
COPnicosling Flust be calculated bazed on COP CoF

Enter the spefied unitary cosling cfficicney For the
proposed HYAL cystem [or graup of similar A EER MA, IEER:
systems) ak AHFI rating conditions

Unitary cooling part-laad
efficiency (if applicable)

Enter the specified heating capacity For the
Tatal heating capacity proposed HYAC syctem, of the total heating (A1) kEtulh 3,008 EEtuih
capacity For 3 group of similar systems.

Lizt all relevant «fficicncics [«.9. 3.2 COP at 4TF
dbMEF whk, 2.0 COP 2t 1TF dBM5F whb outdaar

Unitary heating efficiency 3ir] [.g. 5.2 COP 3t 55T dbl6.TC wh, 2.0 COP ¢ e 5000 | kBtuth
5.5'C dbl-3.4'C wh cutdaar air]

* Fan contral Constant or Yariable Yolums Constant Volurme Canstant Volume

* Fan operation during Syskems that deliver ventilation air musk run Cyeling with load Funning continuously

unocoupied ours continuauzly when senes are sccupicd.

Supply airflow Diesign Flow based an drawings 45,000 CFM 14,504 CFM

Crdoor airflow Mlinimum cutdoor Flew rate, az zpecificd 4,800 CFr 5,743 CFM

Az zpecified. IF DCY iz required iz Section 8435,

Demand control ventilatian
it must be specified because it iz 3 mandatory Mo Mo

(DEW] requirement
* Air-side Economizer tupe Indicate the type of cconomizer specificd Mo Mo
" Economizer high-limit shiutoff | Describe specificd econamizer contrals A5 A

Diesribe specified supply air bemperature resct [if

Mo Mo
any]l.

" Supply air temperature reset

Exhaust Air Energy Fecowery | Select specified system tupe Mo Energy Recavery wheel

Riecowery effectiveness must be based on specified
Fecouvery Effectivensss 0 and cxhaust Flow thraugh the recovery device, [ 513
and the rated effectiveness of the specified device.

Suppltan pouer e Lol crm ne|_crm
Fetumor sletanpaver | e S i e e e crm
Exhaust fan power Building= thiz includez kirt:::n and bathroom exhaust 18 CFM R
Tatal Sustem Fan power Auta-calzulated o includs all Fans 180 CFM 1360 CFM

AHVAC1*(CR-P) Thermal blocks are established correctly

PRM (90.1 Table G3.1 #7 - 9): Thermal blocks must be based on the HVAC zones specified in the
proposed design. Where HVAC zones are defined on the drawings, each HVAC zone must be modeled

as a separate thermal block. Different HVAC zones may be combined into a single thermal block if all
of the following applies:

m  zones have similar occupancy types (e.g., include primarily office spaces)
= have windows facing the same orientation, or their orientations vary by less than 45 degrees
m are served by the same kind of HVAC system
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Residential occupancies such as multifamily must be modeled using at least one thermal block per
dwelling unit, except units facing the same orientations may be combined into one thermal block.
Corner units and units with roof or floor loads may only be combined with units sharing the same

features. Special rules apply to projects with no HVAC zones designed (90.1 Table G3.1 #8).

The rules set the minimum level of details to which the project’s floor plans must be captured in
the model. HVAC zone may include one or more spaces where indoor conditions (e.g., temperature)
are maintained by a single sensor (e.g., thermostat). The project submittal must include a diagram
showing thermal blocks drawn over the HVAC plans. Projects with fewer than 15 thermal blocks
should be flagged, as it may indicate that the modeled floor plan was oversimplified.

Example: A 10-story multifamily building with eight apartments, corridor, and stairwells on each floor
(Figure 37) would be modeled with 27 thermal blocks (highlighted in red), including nine thermal blocks
on top and bottom floors and another nine thermal blocks on a typical middle floor to which a multiplier
of eight is applied to indicate that there are eight such floors in the building.

Figure 36. Thermal Blocks in a Multifamily building

9
[
o1
||: 1 2 v 3
| |
7 ™% | I f 1 8
| I |
[

ECB (90.1 Table 11.5.1): Same as for PRM.

AHVACZ2*(CR-P) All specified air-side HVAC systems are reported in the submittal

Each HVAC system shown on mechanical schedules must be included in the reporting template.

Common Mistake

= Some systems shown on mechanical schedules are not reported. For example, electric
resistance unit heaters and baseboards are often specified for mechanical rooms, stairwells,
and bathroomes. If electric resistance heaters are shown on project’s mechanical schedules,
they must be included in the reporting template.

AHVAC3*(CR-P) Reported cooling system capacities are as specified

Cooling system capacities shown in the reporting template must reflect design documents and
cut sheets.
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AHVAC4*(CR-P) Reported heating system capacities are as specified

Heating system capacities shown in the reporting template must reflect design documents
and cut sheets.

AHVAC5*(CR-P) Reported DX cooling system efficiencies are as specified, and calculations are provided
to show efficiency with fan power extracted

Efficiencies shown in the reporting template for each system must match design documents
or cut sheets.

For DX systems, efficiency entered into the simulation tool (COPntc00l) must be based on the applicable
rated efficiency (EER, SEER, HSPF, or COP) from equipment manufacturer and exclude fan power at
the AHRI test conditions, as illustrated in the following example. These calculations must be included
in the submittal.

Example: The specified air-handling unit has the following rated performance based on the
manufacturer’s catalog:

Gross Cooling Capacity — Full Load [Btu/hr] 103,000
EER/ IEER 12.6/22.5
AHRI Net Cooling Capacity — Full Load [Btu/hr] 99,000
System Power [kW] 7.86

Indoor Fan Power [W] =(Gross Cooling [Btu/h] — Net Cooling [Btu/h])/3.413 [Btu/h x W] =
(103,000-99,000)/3.412=1,172 [W]

COPhteo0i = Gross Cooling [Btu/h] / ((System Power [W] — Indoor Fan Power[W])*3.412[Btu/h x W] =
103,000/((7,860 — 1,172)*3.412)=0.2214

AHVACE*(CR-P) Reported air-side heating system efficiencies are as specified

The reporting template must list the rated system efficiency and other impactful metric pertinent to
the actual system performance. For example, air-source heat pumps often operate in the heat pump
mode only down to 35°F and use electric resistance heating at the lower temperatures. Reviewers
should request equipment cut sheets documenting low-temperature performance of the specified
equipment (Figure 38), as it has significant impact on heating energy use.
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Figure 37. Sample Air-Source Heat Pump Specification — Low Temperature Operation

— Heat Pump Reverse Cycle Heating Capacity (Biu)
Model No.!
Voltage® 208 230 265 208 230 265 208 230 265 208 230 265
Amps 30 26 22 3.6 3.2 26 5.1 45 3.9 6.3 5.7 54
Walts 550 570 570 730 740 740 1000 1020 1020 1380 1390 1390
b 6200 6400 6400 8000 B100 8100 10600 10800 10800 13500 13300 13300
—— — ———1_ 219 2 aa 1  —— e 9g N 28
'|I B
— — _ . —or A o — o 1180 180
- 3z 380 400 400 | 510 520 520 | 715 195 795 | 1055 1065 1065
2. Healing capacity and efficiency |s based on unit operation without condensate pump. Unit automatically swilches 1o electric heat at 25’F ouldoor coll lemparature.
Depending upon relative humidity conditions, this will occur al approximately 35 degrees ouldoor ambient lemperature

AHVACT*(CR-P) Reported design ventilation rates and controls are as specified

Ventilation rate reported in the submittal must be as specified on project drawings (Figure 39). In
addition, the submittal must indicate whether the system has demand control ventilation and describe
the relevant controls including the minimum system outdoor air (OA) flow rate and whether ventilation
control is based on the readings of the return air sensor or critical zone method. Critical zone method
results in higher minimum ventilation rate and lower savings.

AHVAC8*(CR-P) Reported design supply, return, relieve and exhaust flow rates are as specified

Design flow rates must be as shown in the design documents for each specified supply, return, relief,
and exhaust fan. For example, AHU-1 in Figure 39 must be reported with 8,000 CFM supply air flow.

AHVACI*(CR-P) Reported fan power is as specified

The power of supply, return, relief and exhaust fans must be reported in the submittal and reflect the
design documents. The fan power provided on drawings may be expressed in units not supported by
the simulation tool used on the project. If supporting calculations were performed to convert the
available information into the simulation tool inputs, such calculations must be included in the
reporting template and are subject to AHJ approval. The following conversions may be used:

Fan Power [W] = BHP*746 / Effy

BHP =TDPD / 4131

BHP [HP] = fan brake horse power

TDPD [in. wg] = total design pressure drop
Effy = fan motor efficiency

Common Mistakes

m  External static pressure (ESP in Figure 39) is used in lieu of the total static pressure (TSP).
This significantly under-estimates the proposed fan energy.

= Only supply fan power is entered. Other specified fans such as return, exhaust and relief
omitted from the template.
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Figure 38. Specified Fan System Performance

. y
| surrLyFanDaTa |

AHVAC10*(CR-P) Reported flow controls are as specified

For each air-side system, the submittal must state whether the system is constant volume (CV) or
variable air volume (VAV), and whether each of the system fans is constant speed, two-speed, or

has a variable speed drive (VSD). The minimum flow rate and control must be as specified in the

design documents (Figure 39 and 40).

Figure 39. Specified Flow Ranges and Controls

GENERAL PHYSICAL PERFORMANCE
COOLING COCLING AIR DAMPER
SYMBOL | MANUFACTURER MODEL AR YT TR
1 DAM cFPM | cFMm
VAV-A & = =
VAVB 5" 100 350
VAV & 100 500
VAV-D g 200 500
VAVE 10 500 1400
VAVE 1z 200 2000
e 140 1500 | 3000
VAV-H TRANE VCCF 18 000 | 4000

AHVACT1*(CR-P) Reported air-side system controls are as specified

Supply air temperature reset must be reported as specified.

AHVAC12*(CR-P) Air-side economizers are reported as specified

The following must be reported for each system with an air-side economizer specified in

the proposed design:

economizer type (e.g., dry bulb, enthalpy)

economizer high-limit shutoff

Projects without economizers are expected to have higher cooling energy use in fall, winter,

and spring as well as higher simultaneous heating and cooling during these months.
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AHVAC13*(CR-P) Reported exhaust air energy recovery is as specified

The following must be reported for each system with exhaust-air energy recovery in
the proposed design:

= System type (e.g., enthalpy wheel, runaround coil, heat exchanger)
= Supply and exhaust flows (cfm) through the energy recovery device
m  Rated recovery effectiveness

s Controls (e.g., to allow economizer operation when appropriate)

8.11 AHVAC - Baseline (Budget)

The review should focus on the representative baseline air-side HVAC systems with the largest
capacity and typical smaller systems. The review scope and outcome for each reviewed system
should be documented in the Review Checklist.

AHVACT*(CR-B) Thermal blocks are established correctly

ECB (90.1 Table 11.5.1), PRM (90.1 Table G3.1 #7 — 9): Thermal blocks in the baseline (budget)
design must be the same as in the proposed design.

AHVAC2*(CR-B) Baseline (budget) system type(s) are established correctly

ECB: Each HVAC system specified in the proposed design must have a corresponding baseline
system established following 90.1 Figure 11.5.2, Table 11.5.2-1 and accompanying notes.

PRM: Baseline HVAC system type and description must be based on 90.1 Section G3.1.1. Mixed-use
buildings that include both residential and nonresidential building types with non-predominant
conditions accounting for more than 20,000 SF of conditioned floor area must have a separate baseline
system type established for each set of conditions. The following baseline systems apply to New

York climate zones 4a, 53, 6a:

m All residential occupancies (dormitory, hotel, motel, and multifamily):
e System 1-PTAC

m  All public assembly occupancies (houses of worship, auditoriums, movie theaters, performance
theaters, concert halls, arenas, enclosed stadiums, ice rinks, gymnasiums, convention centers,
exhibition centers, and natatoriums):

e System 3—PSZ-AC if <120,000 ft2
e System 12—SZ-CV-HW if >= 120,000 ft2

m Heated-only storage (e.g., warehouse) meeting the definition of non-predominant conditions,
or certain heated-only spaces such as storage rooms, stairwells, electrical/mechanical rooms
(90.1 Section G3.1.1 e):

e System 9—Heating and ventilation
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m  All other non-residential:

e System 3—PSZ-AC if 3 floors or fewer and <25,000 ft2

e System 5—Packaged VAV with reheat if 4 or 5 floors and <25,000 ft? or 5 floors
or fewer and 25,000 ft2 to 150,000 ft?

e System 7—VAV with reheat if more than 5 floors or >150,000 ft2

Common Mistake

s Modeling dedicated outdoor air system (DOAS) in the baseline on projects with DOAS in the
proposed design. Instead, heating, cooling, and ventilation in the baseline design is provided
by systems determined following 90.1 Section G3.1.1.

AHVAC3*(CR-B) Baseline (budget) cooling system capacities are established correctly

PRM: The cooling coil capacities for the baseline systems must be based on sizing runs for each
orientation (per 90.1 Table G3.1, No. 5[a]) and oversized by 15%; i.e., the ratio between the cooling
capacities used in the annual simulations and the capacities determined by the sizing runs must be
1.15. Weather conditions used in sizing runs must be based either on hourly historical weather files
with typical peak conditions, or 99.6% heating design temperatures and 1% dry-bulb and 1% wet-bulb
cooling design temperatures from 90.1 Appendix D (Figure 40).

Figure 40. Example Design Conditions from 90.1 Appendix D

TABLE D-1 U.S. and U.S. Territory Climatic Data (Continued)

ooling Design Temperature

Number of Hours

Heating Design
Elev.,

State/City Latitude Longitude it HDD6S CDD50 Temperature Dry-Bulb Wet-Bulb 8 a.m.—4 p.m.

99.6% 1.0% 1.0% 55< Tz < 69

(New York cont.)
Cortland 4260 N 76.18 W 1129 7168 2225 NA NA NA NA
Elmira/Chemung Co 4217N 76.90 W 951 6845 2420 -2 87 71 NA
Geneva Research Farm 4288 N 77.03 W 718 6939 2364 NA NA NA NA
Glens Falls FAA AP 4335N T3.62W 321 7635 2182 -10 85 71 NA

The baseline cooling loads should be compared to the typical shown in Table 3. Projects with lower
SF/Ton compared to the ranges in Table 3 should be flagged, as it may indicate that the baseline

cooling systems are oversized beyond the allowed limit. In addition, exaggerated cooling load may be
due to a higher than expected modeled peak equipment load (e.g., equipment schedule that turns an
unrealistically high fraction of equipment design load during a particular hour), or a cooling thermostat
schedule leading to higher than expected load when the building switches from unoccupied to occupied,
or incorrect cooling system sizing.
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Table 4. Cooling Capacity Rule of Thumb

Occupancy Type Cooling Load, SF/Ton
1 Ton = 12,000 Btu/hr = 12 MBH
Apartment high-rise 400 - 450
Public assembly 250 - 400
Schools — universities 185 - 240
Hotels, motels, dormitories 300 - 350
Office buildings 280 - 360

Exaggerated baseline cooling system capacity may lead to the system operating at low fraction of
design capacity for most of the year, lowering the annual average efficiency. For projects with constant
volume systems in the baseline (budget), this will also exaggerate the baseline (budget) fan energy
use.? In addition, if project uses a utility rate structures with demand charges, this will exaggerate

the baseline (budget) demand charges and energy cost.

ECB: The equipment capacities for the budget building design must be sized proportionally to the
capacities in the proposed design based on sizing runs; i.e., the ratio between the capacities used in
the annual simulations and the capacities determined by the sizing runs must be the same for both
the proposed design and budget building design (90.1 Section 11.5.2 i).

Capacity of each system in the budget building should have a reasonable correlation to the
corresponding system in the proposed design. For example, if the proposed design has a less efficient
envelope compared to the budget design, the budget system capacities are expected to be lower
compared to the corresponding proposed system.

AHVAC4*(CR-B) Baseline (hudget) heating systems capacities are established correctly

PRM: The heating equipment capacities (i.e., system coil capacities) for the baseline building design
must be based on sizing runs for each orientation (per 90.1 Table G3.1, No. 5[a]) and oversized by
25%; i.e., the ratio between the capacities used in the annual simulations and the capacities
determined by the sizing runs must be 1.25.

ECB: The equipment capacities for the budget building design must be sized proportionally to the
capacities in the proposed design based on sizing runs; i.e., the ratio between the capacities used in

the annual simulations and the capacities determined by the sizing runs must be the same for both the
proposed and budget building design (90.1 Section 11.5.2 i). The capacity of each system in the budget
building should have a reasonable correlation to the corresponding system in the proposed design. For
example, if proposed design has a less efficient envelope compared to the budget design, budget system
capacities are expected to be lower compared to the corresponding proposed system.

26 ASHRAE Pocket Guide for Air Conditioning, Heating, Ventilation, Refrigeration (I-P Edition), 7th Edition
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AHVAC5*(CR-B) Baseline (hudget) air-side system efficiencies are established correctly

PRM: Baseline system efficiencies must be based on 90.1 Tables G3.5.1 through G3.5.6.

ECB: All HVAC equipment in the budget building design must be modeled at the minimum part load
and full load efficiencies in 90.1 Sections 6.4.

For ECB Systems 3,4,6,8,9,10,11 and PRM Systems 1 — 6, supply fan energy at AHRI test conditions
must be extracted from efficiency rating. To meet this requirement, cooling efficiency must be entered
into the simulation tool as COPnfcooling calculated as shown below. COPnfheating must be used to
describe heating efficiency of ECB Systems 6, 8, and 9.

COPnfcooling = 7.84E-8 x EER x Q + 0.338 x EER
COPnfcooling = —0.0076 x SEER? + 0.3796 x SEER
COPnfheating = 1.48E-7 x COP47 x Q + 1.062 x COP47
COPnfheating = —0.0296 x HSPF? + 0.7134 x HSPF

Calculated COPtcooling aNd COPnheating Must be included in the submittal.

AHVAC6*(CR-B) Baseline (budget) ventilation rate is established correctly

ECB (90.1 Section 11.5.2 d): Minimum outdoor air ventilation rates must be the same in the budget
building design and proposed design.

PRM (90.1 Section G3.1.2.5): Minimum ventilation system outdoor air intake flow must be the same

for the proposed design and baseline building design, with the following exceptions.
m Baseline may have higher OA flow compared to the proposed design if the following applies:

e The proposed system has demand control ventilation and the outdoor air capacity is
less than or equal to 3000 cfm serving areas with an average design capacity of
100 people per 1000 ft2 or less (90.1 Section G3.1.2.5 Exception 1).

e The proposed system has zone air distribution effectiveness Ez > 1.0 based on
ASHRAE Standard 62.1 Table 6-2 (90.1 Section G3.1.2.5 Exception 1).

m  The baseline must have a lower OA flow compared to the proposed design if the specified
ventilation rate exceeds the minimum required by the applicable building code (90.1 Section
G3.1.2.5 Exception 3). Ventilation rates may also differ between the baseline and proposed
design for systems serving laboratory spaces (90.1 Section G3.1.2.5 Exception 4).

Example: Based on the NYS Mechanical Code, minimum ventilation rate in corridors of apartment
buildings is 0.06 CFM/SF. If the specified ventilation exceeds this minimum, the ventilation rate in
the baseline design must be modeled as 0.06 CFM/CF. Ventilation in the proposed design must be
as specified and will be higher than in the baseline.
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AHVACT*(CR-B) Baseline (budget) design flow rates are established correctly

ECB (90.1 Section 11.5.2 g): Design supply air rates for the budget building must be based on a supply
air-to-room air temperature difference of 20°F. If return or relief fans are specified in the proposed
design, the budget building design must also have the same fan type sized for the budget system supply
fan air quantity less the minimum outdoor air, or 90% of the supply fan air quantity, whichever is larger.

PRM (90.1 Section G3.1.2.8): Design supply airflow rates must be based on a supply air-to-room
temperature difference of 20°F or the minimum baseline ventilation rate, whichever is greater. If
return or relief fans are specified in the proposed design, the baseline building design must also
have fans serving the same functions and sized for the baseline system supply fan air quantity less
the minimum outdoor air, or 90% of the supply fan air quantity, whichever is larger.

The ECB budget and PRM baseline design flow CFM may be compared to the typical shown in Table 4.?’

Common Mistakes

m  The causes for higher than expected design flow rates are similar to those that lead
to exaggerated cooling loads described in AHVAC3*(CR-B).

s For PRM, exaggerated design flow rate may also be caused by applying the oversizing
factor in 90.1 Section G3.1.2.2 to design flows in addition to coil capacities, which is
incorrect—only coil capacities must be oversized.

= Sizing flow based on supply air-to-room air temperature difference less than 20°F
exaggerates the flow.

Table 5. Typical Supply Air Flow Rates

Occupancy Type Supply Air CFM/SF
Apartment high-rise 0.5-0.8
Office buildings 0.8-1.6

AHVAC8*(CR-B) Baseline (budget) fan power W/CFM is established correctly

ECB (90.1 Section 11.5.2 h): BHP per CFM of supply air, including the effect of belt losses but excluding
motor and motor drive losses must be the same as the proposed design or up to the limit prescribed in
90.1 Section 6.5.3.1, whichever is smaller. If this limit is reached, BHP of each fan must be proportionally
reduced until the limit is met. Fan electrical power must be determined by dividing the calculated fan
BHP by the minimum motor efficiency in 90.1 Section 10.4.1 for the appropriate motor size for each fan.

PRM: The total power of supply, return, exhaust and relief fans (excluding power to fan-powered
VAV boxes) must be calculated based on 90.1 Section G3.1.2.9 quoted:

For Systems 1 and 2: Pfan = CFMs x 0.3
For Systems 3-8 and 11, 12, and 13: Pfan = bhp x 746/ effy
For Systems 9 and 10 (supply fan): Pfan = CFMs x 0.3

27 ASHRAE Pocket Guide for Air Conditioning, Heating, Ventilation, Refrigeration (I-P Edition), 7th Edition
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For Systems 9 and 10 (non-mechanical cooling per Section G3.1.2.8.2): Pfan = CFMnmc x 0.054
Pfan = electric power to fan motor, W

bhp = brake horsepower of baseline fan motor from Table G3.1.2.9

effy = the efficiency from Table G3.9.1 for the next motor size greater than the bhp

CFMs = the baseline system maximum design supply fan airflow rate, cfm

CFMnmc = the baseline non-mechanical cooling fan airflow, cfm

For Systems 3 —8 and 12 — 13, the baseline BHP allowance provided in 90.1 Table G3.1.2.9 may
be increased to account for certain design features included in the proposed design. Common
examples when the increased pressure drop is allowed include the proposed designs with MERV 9
or higher air filters, sound attenuation devices and ducted returns (90.1 Table 6.5.3.1-2).

Common Mistakes

m Increased pressure drop allowance is erroneously claimed when there is exhaust air energy
recovery in the proposed design, but there is no exhaust air energy recovery in the baseline
(90.1 Table G3.1.2.9 Note 2).

m  Power of exhaust or DOAS fans specified in the proposed design is added to the baseline fan
power allowance determined following 90.1 Section G3.1.2.9. Instead, the baseline fan power
allowance is inclusive of all baseline fans.

AHVAC9*(CR-B) Baseline (budget) air flow control is established correctly

PRM: For baseline Systems 5 and 7, the minimum volume set points for VAV reheat boxes must be
30% of zone peak airflow, the minimum outdoor airflow rate, or the airflow rate required to comply
with the applicable codes or accreditation standards, whichever is larger. The part load performance
of VAV system supply fans must have the part-load performance characteristics specified in 90.1
Table G3.1.3.15. There is no static pressure set-point reset in the baseline.

ECB (90.1 Section 11.5.2): Supply and return/relief system fans shall be modeled as operating at

least whenever the spaces served are occupied, except as specifically noted in 90.1 Table 11.5.2-1.
Minimum volume set points for VAV reheat boxes shall be 30% of zone peak airflow or the minimum
ventilation rate, whichever is larger (90.1 Table 11.5.2-1 Note b). Baseline supply, return, or relief fans
in Systems 1-4 must be modeled assuming a variable-speed drive and fan part-load performance in
90.1 Section G3.1.3.15 (see Table 6). If the proposed design’s system has a DDC at the zone level,
static pressure set-point reset based on Section 6.5.3.2.3 must be modeled in the budget design.

AHVAC10*(CR-B) Baseline (hudget) air temperature controls are established correctly

PRM (90.1 Section G3.1.3.12): The air temperature for cooling shall be reset higher by 5°F under
the minimum cooling load conditions for Systems 5 — 8.

ECB (90.1 Section Table 11.5.2 — 1): The supply air temperature for cooling shall be reset higher
by 5°F under the minimum cooling load conditions for all budget VAV systems with reheat.
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AHVAC11*(CR-B) Baseline (budget) economizer is established correctly

ECB: Each system in the budget building must have the same economizer type (outdoor air or water) as
the corresponding system in the proposed design. If economizer is not specified in the proposed design,
an air-side economizer must be modeled in the budget building where required in Section 6.5.1. In

New York climate zones 4A, 5A, and 6A, economizers must be modeled for budget systems with cooling
capacity of 54 kBtu/hr or greater, unless exceptions apply. The high-limit shutoff must be modeled

per 90.1 Table 11.5.2-4.

PRM: Economizers must not be included in baseline HVAC System 1,2,9 and 10. Air economizers must
be included in baseline HVAC Systems 3-8 and 11, 12 and 13 (unless exception to 90.1 Section G3.1.2.6
apply), based on climate as specified in 90.1 Table G3.1.2.6. Following the table, projects in New York
climate zone 4A do not have an economizer in the baseline. Projects in climate zone 5A and 6A must
be modeled with an economizer in the baseline. Economizer high-limit shutoff temperature must be
modeled per Table G3.1.2.7.

AHVAC12*(CR-B) Baseline (budget) exhaust air energy recovery is established correctly

ECB (90.1 Section 11.5.2 d): Exhaust air heat recovery must be included in the budget building systems if
required by 90.1 Section 6.5.6.1. For example, all systems in New York climate zones operating 8,000 or
more hours per year must have energy recovery (90.1 Section 6.5.6.1-2), unless exceptions apply.

PRM (90.1 Section G3.1.2.10): Individual fan systems that have design supply air capacity of 5,000 cfm
or greater and a minimum design outdoor air supply of 70% or greater must have an energy recovery

system with at least 50% enthalpy recovery ratio. A 50% enthalpy recovery ratio means a change in the
enthalpy of the outdoor air supply equal to 50% of the difference between the outdoor air and return
air at design conditions. The most common exception to this rule applies to projects where the largest
exhaust source is less than 75% of the design outdoor airflow and that don’t have exhaust air energy
recovery in the proposed design (90.1 Section G3.1.2.10 Exception 6). An example of such configuration
includes rooftop units supplying ventilation in multifamily buildings, with exhaust from apartment
kitchens and bathrooms via multiple rooftop exhaust fans that serve vertical stacks of apartments.

8.12 Air-side HVAC Model Input / Output (AHM)

AHMT (MI-B,P) Thermal blocks are modeled as reported

Thermal blocks for the baseline (budget) and proposed design must be modeled as described in the

submittal.
eQUEST Reports SV-A
Trane TRACE 700 Room Information entered values report
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AHM2(MI,MO-B,P) All air-side HVAC systems reported in the submittal are modeled.

The HVAC system naming convention used in the model must allow easy mapping between the modeled
systems and mechanical schedules. For example, system labeled RTU1 on the mechanical schedules
should be named RTU1 in the model.

All systems shown in the reporting template for the baseline (budget) and proposed design must
be included in the simulation. For example, if the reporting template shows systems that use electric
resistance heat, simulation output reports must show electricity consumption under space heating

end use.
eQUEST Reports SV-A (includes all air-side systems), BEPU (check that electricity is reported under heating
end use if electric resistance heaters are specified)
Trane TRACE 700 System Information entered values report for system type and Energy Cost Budget report
for space heating end use

AHM3(MI-P,B) Air-side HVAC system types are modeled as described in the submittal

Each air-side HVAC system listed in the reporting template for the proposed design must be modeled
and reflect the reported system type and fuel.

m Using an incorrect template within the simulation tool to model specified system type, such
as a constant volume system template to model a variable volume system.

eQUEST Reports SS-P, SV-A, DOE-2 Help (established modeled system type based on SV-A and enter it into
DOE-2 Help “search” box to see typical applications).

The following system types are commonly used to model PRM Baseline systems: System 1
—PTAC or PSZ-AC

System 3 —PSZ - AC

System 5 — PVAVS

System 7 —VAVS

System 9 — UHT

Trane TRACE 700 System Information entered values report

AHMA(MIMO-B,P) Air-side HVAC system capacities are modeled correctly

Proposed Design: Heating and cooling capacities must be modeled as reported in the submittal.

Common Mistake

= Having the software auto-size the proposed systems instead of using heating and cooling
capacities specified on mechanical schedules.
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PRM baseline, cooling capacity: Use simulation input and output reports to verify that the ratio of the

baseline cooling system capacity to the simulated peak load is close to the required 15%. The oversizing
may be slightly higher, due to the difference in internal gain and weather used for equipment sizing
versus the annual simulation. Oversizing significantly higher than 15% should be flagged.

PRM Baseline, heating capacity: Use simulation input and output reports to verify that the ratio of

the baseline heating system capacities to the peak annual simulated load may exceed 25% due to
the difference in the internal gains and weather used for the heating system sizing versus the annual
simulation, but oversizing significantly higher than 1.25 (e.g. 1.35) should be flagged.

ECB budget: The budget equipment cooling and heating coils over-sizing (i.e., the ratio of equipment
capacity to the simulated peak load) should be the same or very similar for the budget systems as
for the corresponding systems in the proposed design, based on the simulation output reports. The
effective heating and cooling full load hours of each proposed system is expected to be similar to the
corresponding values in the budget systems. The effective heating (cooling) full load hours are equal
to the ration of the annual heating (cooling) load to the heating (cooling) equipment capacity.

eQUEST Reports LS-C (design conditions), SS-P (oversizing for baseline/budget systems), SV — A (modeled
capacity)

Trane TRACE 700 System Information entered values report

AHMS5(MI-B,P) Modeled DX cooling efficiencies are as listed in the submittal

The entered cooling efficiency must reflect COPntcooiing reported in the submittal.

eQUEST Reports SS-P, SV-A

Trane TRACE 700 Plant Information entered values report

AHB6(MO-B,P) Average realized DX cooling system efficiencies are as expected

The average annual cooling efficiency is the ratio of the annual cooling load to the annual cooling energy
from the simulation output reports. It reflects the realized performance of the modeled system. Most
simulation tools used for compliance modeling describe cooling system performance through the rated
efficiency and performance curves that capture impact of part load, indoor and outdoor temperatures
and various other design, operational and site parameters on system performance.

The realized efficiency is typically different from the rated full load efficiency and is similar to IEER (part
load efficiency) expressed as COPtcooling to exclude supply fan energy at the AHRI test conditions.

COPnfcooling avg ~ 7.84E-8 X IEER x Q + 0.338 x [EER

Different than expected efficiency may be due to inappropriate performance curves, such as using
the software default performance curves instead of the performance curves provided in the PRM RM.
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Proposed Design: Average efficiency that exceeds the rated IEER should be flagged.

Baseline/Budget Design: Average efficiency that is below the rated IEER should be flagged.

eQUEST Reports SS-P

Trane TRACE 700 Equipment Energy Consumption report for the total equipment consumption and Building

Cool/Heat Demand report from the Visualizer for the total loads

AHMT7(MI-B,P) Modeled air-side heating system efficiencies are as reported in the submittal

The modeled efficiency must reflect the actual system performance, such as air-side heat pump
performance degradation at low ambient temperatures. Warm-air furnaces may have efficiency
expressed as the annual fuel utilization efficiency (AFUE), thermal efficiency (Et) or combustion
efficiency (Ec). The conversions listed (from PRM RM) may be used if the efficiency input supported
by the simulation tool differs from the efficiency metric available from the manufacturer for the
specified equipment:

Et=0.0051427 x AFUE + 0.3989

Et=Ec-2%
eQUEST Reports SS-P, PS-E (heat pump supplement)
Trane TRACE 700 Plant Information entered values report

AHM8(MO-B,P) Average realized air-side heating system efficiencies are as expected

The average heating system efficiency is the ratio of the annual heating load to the annual heating
energy use of the system, with both values taken from the simulation output reports. The average
efficiency is expected to differ from the rated efficiency due to factors such as part load performance
degradation, stand-by losses, etc.

Proposed Design: For heat pumps, simulation must reflect heat pump efficiency degradation at

lower ambient temperatures including the use of electric resistance heat. In New York heating-
dominated climate, the average realized heat pump heating efficiency is expected to be lower

than the manufacturer’s rating at 47°F and slightly over the manufacture’s rating 17°F. For units that
operate in electric resistance mode below 40°F, the average efficiency will be slightly higher than 1.

For warm air furnaces with an AFUE rating, the average realized efficiency is expected to be similar
to AFUE. For other units, the average realized efficiency is expected to be about 5% below thermal
efficiency, based on the furnace part load efficiency curves included in the PRM RM. For example,
if a unit is rated at Ec=80%, its Et = Ec — 2% = 78% and the average efficiency is expected to be ~
73%. The average efficiencies exceeding the above estimates should be flagged.
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Baseline (Budget) Design: Where performance of fossil fuel furnace in ECB System 11 and PRM Systems

3 and 9 is given as combustion efficiency, a 2% lower thermal efficiency (i.e. 2% thermal losses) can be
assumed. The baseline systems must be modeled without the pilot light. Efficiency degradation at part
load is not prescribed in 90.1, but the average annual baseline (budget) efficiency below 75% should be
flagged in the review. Table 4 shows efficiency degradation based on the performance curves in PRM
RM. For example, a furnace operates at 74% efficiency when the heating load is equal to the half of its
rated capacity.

Table 6. Fossil Fuel Furnace Part Load Efficiency Degradation

% of Design Load Qpartioad/Qrated 100% 90% | 80% | 70% | 60% | 50% | 40% | 30% 25%

Realized Furnace Efficiency 80% 79% | 78% | 77% | 76% | 74% | 73% | 71% 70%

eQUEST Reports SS-P, SV-A, PS-E (heat pump supplement)

Trane TRACE 700 Equipment Energy Consumption report for the total equipment consumption and
Building Cool/Heat Demand report from the Visualizer for the total loads

AHMS (M1, MO - B, P) Modeled ventilation rate and control is as reported

Verify that the minimum design ventilation rate CFM and controls, such as demand control ventilation
are modeled as reported for each air-side system.

eQUEST Reports SV-A;

Trane TRACE 700 Room Information entered values report for ventilation rate, System Information entered
values report for ventilation controls

AHMI10MI - B, P) Modeled fan power, flow rate and controls are as reported
Verify that the following simulation inputs match the reporting template:

s power of supply, exhaust, return, and relief fans (Watt)
=  supply, exhaust, return, and relieve flow (CFM)
= minimum flow (CFM)

eQUEST Reports SS-P, SV-A, SS-L, ERV Energy Recovery Summary (for projects with ERV)

Trane TRACE 700 Room Information entered values report for flows, System Information entered values
report for fan power

AMHT1 (MO - B, P) Fan peak demand is as expected

Proposed Design: For the constant volume systems, the peak demand is equal to the design fan kW.

Variable volume system fans often have the peak load no greater than 70% of the design flow, drawing
approximately 50% of the design power (Table 6). These relationships may be used to estimate the
expected peak fan demand in the proposed design for the individual systems and project as a whole, to
compare it to the values shown in the simulation output reports. Lower than expected proposed peak
demand should be flagged.
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Baseline (budget) design: For the constant volume systems including PRM System 1, 3, 9, and 12 and
ECB Systems 5 - 11, peak demand is equal to the design fan kW. For the variable volume baseline
systems including PRM Systems 5, 7 and ECB Systems 1-4, the peak flow usually does not exceed

70% of the design CFM, drawing approximately 50% of the design power (Table 6). These relationships
may be used to estimate the expected peak fan system demand in the baseline (budget) design of

the individual systems and for the project as a whole, based on the fan system peak demand in the
simulation output reports. A fan peak demand that exceeds the estimated value by 15% or more
should be flagged.

eQUEST Reports SS-H, SS-P

Trane TRACE 700 Equipment Energy Consumption report

AMH12 (MO - B, P) Proposed fan equivalent full load hours are as expected.

The EFLH of the fan system is the ratio of the fan energy use to fan peak demand. If project has only
the constant volume systems that run continuously when building is occupied, the fan EFLH will be
slightly higher than the number of hours per year when the building is occupied, accounting for the
energy consumed by the cycling fans during unoccupied hours and system runtime to bring the
building to occupied temperatures in the morning.

Baseline (Budget) Design: Part load performance of the baseline VAV systems are shown in the

second row of Table 6 (Multizone VAV with VSD and fixed static pressure setpoint). If all baseline
(budget) systems are variable air volume, the average flow during occupied hours is typically about

60% of the design flow, with the fan system drawing ~41% of the design power based on Table 6.

Thus, the EFLH are expected to be ~ 41% of the number of occupied hours per year. The baseline fan
EFLH that exceed expectation should be flagged and may indicate incorrect modeled fan system control.

Table 7. Fraction of VAV Fan Power at Reduced Flow (PRM RM)

% of Design Flow 100% [ 90% | 80% | 70% | 60% | 50% | 40% | 30% | 25% | 20% [ 10%
Multizone VAV with VSD and
fixed static pressure setpoint | 1.00 |0.83|0.68|0.54|0.41(0.30/0.21(0.13(0.10|0.07|0.03
Multi zone VAV with static

pressure reset 1.00 (0.75|0.55|0.39|0.27|0.18|0.12(0.09(0.07 | 0.06|0.05
Single zone VAV fan 1.00 |0.73|0.52|0.36|0.24|0.15|0.09(0.06|0.05|0.04|0.03
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Common Mistakes:

= Modeled minimum flow for VAV systems are higher than 30%
s Fans are modeled as running continuously instead of cycling with load during unoccupied hours.

Proposed design: Estimate the expected effective fan full load hours based on the fan flow control in

the proposed design described in the submittal and typical part load performance from Table 6. The
proposed fan system EFLH that are lower than expected should be flagged.

Common Mistake

= Modeling fans that supply ventilation air as cycling with load instead of running continuously
during occupied hours results in significantly underestimated fan, heating, and cooling
energy use.

eQUEST Reports SS-P

Trane TRACE 700 Equipment Energy Consumption report

AMHI3(MI,MO-B, P) Modeled exhaust air energy recovery is as reported

The exhaust energy recovery must be modeled as reported, including the following:

= system type (e.g., enthalpy wheel, runaround coil, heat exchanger)
m rated recovery effectiveness

=  supply and exhaust flow through the energy recovery device

= controls (e.g., to allow economizer operation when appropriate)

m added static pressure drop

Common Mistakes

m Increased static pressure drop (and increased fan energy) and parasitic losses such as energy
to operate recovery wheel and to provide defrost is not included in the proposed design model,
exaggerating the benefit of energy recovery.

m  Modeled outdoor and exhaust air flow CFM passing through energy recovery device does
not reflect design documents.

eQUEST Reports ERV Energy Recovery Summary

Trane TRACE 700 System Information entered values report for type, effectiveness, controls and added
static pressure drop, System Checksums report for flow rates
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AMH14(MO-B,P) Monthly patterns of heating and cooling loads are as expected; no excessive simultaneous
heating and cooling

Typical single zone systems including but not limited to PRM Baseline System 1 — PTAC or System 3 — PSZ
operate either in heating or cooling mode and no simultaneous heating and cooling is expected on
system level. In models with only single-zone systems, such as in PRM baseline of a multifamily building,
there may be very minimal simultaneous heating and cooling on building level; for example, on a mild
spring day PTACs in the West-facing apartments may operate in cooling mode, while PTACs in North-
facing apartments may operate in heating mode.

Typical multizone systems including but not limited to PRM Baseline System 5 and System 7 have some
simultaneous heating and cooling on system level as well as building level due to reheat; however, it is
expected to be low due to requirements in 90.1 Section 6.5.2.

Common Mistakes

The following issues with the baseline (budget) model may result in excessive simultaneous heating
and cooling:

= PRM 90.1 Section G3.1.1 Exception b was not followed, which may lead to one zone having
significantly higher cooling load than the rest of the zones served by the same baseline VAV
system, leading to excessive reheat to prevent overcooling of those other zones.

m  Temperature reset required in 90.1 Section G3.1.3.12 (PRM) and 90.1 Table 11.5.2-1
Note b (ECB) was not properly modeled.

= Not resetting the supply temperature as required during periods of low cooling load will
result in excessive reheat.

m VAV minimum flow setpoint was not modeled as required in 90.1 Section G3.1.3.13 (PRM)
and 90.1 Table 11.5.2-1 Note b (ECB).

= Projects often use 0.4 CFM/SF minimum flow instead of 30% of the zone peak as required
by this section.

s Economizer was not modeled where required for ECB budget design.

eQUEST Reports SS-C; SS-D (summer heating load exceeds 20% of winter heating load) ; SS-E

Trane TRACE 700 Building Cool/Heat Demand report from the Visualizer

89



8.13 Waterside HVAC (WHVAC) - Proposed

WHVACT*(CR-P) Proposed chilled-water plant is reported as specified

Verify that quantity, type, capacity, and rated efficiency at full and part load of the proposed chillers
are described in the reporting template and reflect design documents. If chiller efficiency specified
in the design documents must be converted to different units for input into simulation tool, such
conversions must be documented in the reporting template. The following conversions may be used:

COP=EER/3.412
kW/ton = 12/EER
If variations in chiller performance, including but not limited to the impact of part load, are simulated

using performance curves, the following options are allowed:

m  Use the default curves specified in PRM RM for the specified chiller type.
= Use custom curves based on chiller performance data from the equipment manufacturer.
The supporting documentation must be included in the submittal.

WHVAC2*(CR-P): Proposed chilled-water plant controls are reported as specified

Verify that reported chilled-water plant controls including design supply and return CHW temperature
and reset reflect design documents.

WHVAC3*(CR-P): Proposed chilled-water pump system parameters are reported as specified

Verify that pumps included in the reporting template match design documents. If values provided
on drawings (Figure 42) are converted to units acceptable by the simulation tool, the conversions
must be documented in the submittal. Common conversions are included as follows.

Pump Power [W] = BHP x 746 / Effy
Effy = pump motor efficiency

Figure 41. Pump Design

UNT MAXTEMP | HEAD MAx
- fT BHP
NO LOCATION SYSTEM SERVED FLUD aPM
P e HEATING HOT WATER WATER 105 20°F 82 349
P2 ”Eﬁhﬂf’“" HEATING HOT WATER WATER 105 HOF & 348
NOTES:
1. P-14&P-2 PUMP MOTORS SHALL BE INVERTOR DUTY RATED FOR USE WITH VARIABLE FREQUENCY DRIVES.

Verify the following chilled-water loop parameters are reported as specified:

m configuration (i.e., primary/secondary)

s flow (GMP)

m  flow controls (constant volume — three-way valves; variable volume — two-way valves)
= speed control (constant speed, two-speed, VSD)
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WHVAC4*(CR-P) Proposed heat rejection system is reported as specified

Verify the following parameters of heat rejection system are reported and match design documents:

= cooling tower type

m fan speed control

= fan power [HP]

= design flow rate [GPM]

m design leaving water temperature
= condenser loop pump power [W]

WHVAC5*(CR-P) Proposed hot water plant is reported as specified

Verify that the proposed boiler quantity, type, capacity and efficiency is reported as specified. The

full load efficiency of a boiler at rated conditions may have to be converted to different units for inputs

into simulation tool. The following conversions should be used (PRM RM) as applicable and must be
documented in the reporting template:

Where AFUE is provided, Et shall be calculated as follows:

75%<=AFUE<80%: Et=0.1xAFUE+72.5%; all other Et=0.875 x AFUE + 10.5%
Where Ec is provided, Et shall be calculated as follows: Et = Ec - 2%

If variations in boiler performance due to factors such as part load and return water temperature
are simulated using performance curves, the following options are allowed:

= Use the default curves specified in PRM RM for the specified boiler type
m  Use custom curves based on boiler performance data from the equipment manufacturer.
The supporting documentation must be included in the submittal.

WHVACE*(CR-P) Proposed hot water loop controls are reported as specified

Verify that hot water loop controls including design supply and return water temperature and
temperature reset are reported as specified. Controls may have significant impact on the realized
efficiency. For example, the rated efficiency of condensing boilers corresponds to 80°F return
water temperature. A much higher design return water temperature is common, such as 160°F in
Figure 43, resulting in a significantly lower realized efficiency, as illustrated in Figure 44.

Figure 42. Condensing Boiler Specification

BSURNER PERFORNANCE DATA ELECTICAL FOT VATER
5 NOMINAL | GROSS NET GAS BOILER POVER M "

DESGNATION | - LOCATION SERVICE | capacry | WNBUT | ouTRUT FUEL GASFRING | GASTRAN | WNWAX | o | wos | wore | M | 2 | 55 | 90

BOLERMEH| METUHR | MBTUHR TYPE | RATE(SCFH) | SEZE(N) |PREINWC) i m ™™

BADE2 | MECH ROOM HEATING 1,000 1,000 am NG 1000 1 414 | o | rowie | 1ms | esr | 1@ | w0
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Figure 43. Condensing Boiler Efficiency
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Cut sheets for the proposed condensing boiler with AHRI efficiency and performance characteristics
at various return water temperature and loads may be requested to justify the modeled performance.

WHVACT*(C-P) Proposed hot water pump system parameters are reported as specified

Verify that reported hot water pump power is as shown on design documents. The provided information
must include pump BHP, electrical efficiency of pump motor, design flow rate GPM and speed control

(single-speed, two-speed, VSD).

Verify that hot water loop configuration, design flow and flow controls are reported as specified,

including the following:

m configuration (i.e., primary/secondary)
s design flow (GMP)
m  flow controls (constant volume — three-way valves; variable volume — two-way valves)

m associated pumps
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8.14 WHVAC-Baseline

WHVACT*(CR-B) Baseline (budget) chilled water plant is established correctly

ECB (90.1 Table 11.5.2-1 Note e): The chiller plant of budget Systems 1, 2, 5, and 7 must be modeled
with chiller quantity based on 90.1 Table 11.5.2-2 and chiller type based on 90.1 Table 11.5.2-3. If
proposed design includes both electric and fossil fuel chillers, the budget building design must have
chillers with the same fuel types and capacity allocation between electric and fossil fuel. If the proposed
design uses purchased chilled water, the chillers should not be explicitly modeled in the budget design
and chilled-water costs shall be as determined in 90.1 Section 11.4.3. Budget chillers efficiency must

be based on 90.1 Table 6.8.1-3 Path A (11.5.2 — 1 Note c).

PRM (90.1 Section G3.1.3.7) Baseline Systems 7, 8, 11, 12, and 13 must be modeled with electric chillers,
except for projects that use purchased chilled water (see 90.1 Sections G3.1.1.3.2 and G3.1.1.3.3). The
number of chillers, chiller type, and efficiency must be established based on the baseline cooling load
as shown in Table 8 (90.1 Tables G3.1.3.7 and G3.5.3).

Table 8. Baseline Chiller Description

Building peak Number and type of chillers Chiller efficiency

cooling load

<=300 ton 1 water-cooled screw chiller <150 ton: 0.790 kW/ton FL 0.676 IPLV
>150 ton and < 300 ton: 0.718 FL
0.629 IPLV

>300 ton and < | 2 water-cooled screw chillers sized equally 0.639 FL 0.572 IPLV.IP
600 ton

>=600 ton 2 water-cooled centrifugal chillers minimum 0.576 FL 0.549 IPLV.IP
with chillers added so that no chiller is larger
than 800 tons, all sized equally

WHVAC2*(CR-B) Baseline (budget) chilled water plant controls are established correctly

ECB (90.1 Table 11.5.2-1 Note e): 44°F design chilled-water supply temperature and 56°F return
temperature must be modeled. The chilled-water supply water temperature must be reset in
accordance with 90.1 Section 6.5.4.4.

PRM: The chilled-water design supply temperature for Systems 7,8,11,12 and 13 must be modeled at
44°F and return water temperature at 56°F (90.1 Section G3.1.3.8). Supply temperature must be reset
based on outdoor dry-bulb temperature using the following schedule: 44°F at 80°F and above, 54°F at
60°F and below and ramped linearly between 44°F and 54°F at temperatures between 80°F and 60°F
(90.1 Section G3.1.3.9). Exceptions apply to chilled-water systems serving computer rooms or using
purchased chilled water (Exception to 90.1 Section G3.1.3.9).
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WHVAC3*(CR-B) Baseline (budget) chilled-water pump system parameters are established correctly

ECB (90.1 Table 11.5.2-1 Note e): The pump system power for each pumping system shall be the same
as for the proposed design. If the proposed design has no chilled-water pumps, the budget building
design pump power shall be 22 W/gpm (equal to a pump operating against a 75 ft head, 65% combined
impeller and motor efficiency). The chilled-water system shall be modeled as primary-only variable
flow with flow maintained at the design rate through each chiller using a bypass. Chilled-water pumps
must be modeled as riding the pump curve or with variable-speed drives when required in 90.1

Section 6.5.4.2. Each chiller shall be modeled with separate condenser water and chilled-water

pumps interlocked to operate with the associated chiller.

PRM (90.1 Section G3.1.3.10): Chilled-water systems shall be modeled as primary/secondary with
constant flow primary loop and variable-flow secondary loop. For systems with a cooling capacity of
300 tons or more, the secondary pump shall be modeled with variable-speed drives and a minimum
flow of 25% of the design flow rate. For systems with less than 300 tons cooling capacity, the secondary
pump shall be modeled as riding the pump curve. The baseline building constant-volume primary pump
power shall be modeled as 9 W/gpm and the variable-flow secondary pump power shall be modeled as
13 W/gpm at design conditions. See 90.1 Section G3.1.3.10 for chilled-water pump system parameters
for baseline systems serving computer rooms (System 11) and projects with purchased chilled water
(90.1 Section G3.1.1.3.2 and 90.1 G3.1.1.3.3).

WHVAC4*(CR-B) Baseline (budget) heat rejection system is established correctly

ECB (90.1 Table 11.5.2-1 Note e): The heat-rejection device is an open-circuit, axial-fan cooling tower

with variable-speed fan control if required in 90.1 Section 6.5.5 and must meet the performance
requirements of 90.1 Table 6.8.1-7. Condenser water design supply temperature and controls must
be as described in 90.1 Table 11.5.2-1 Note e. Pump system power for each pumping system shall be
the same as the proposed design; if the proposed design has no condenser water pumps, the budget
building designh pump power must be 19 W/gpm (equal to a pump operating against a 60 ft head,
60% combined impeller and motor efficiency).

PRM (90.1 Section G3.1.3.11): The heat-rejection device is an axial-fan, open-circuit cooling tower

with variable speed fan control and efficiency of 38.2 gpm/hp at the conditions specified in 90.1
Table 6.8.1-7. Temperature controls must be as described in 90.1 Section G3.1.3.11 and 90.1
Table G3.1.3.11. The condenser-water pump power shall be 19 W/gpm and modeled as
constant volume.
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WHVACS* (CR - B) Baseline (budget) hot water plant is established correctly

ECB (90.1 Table 11.5.2 — 1, Note f): The budget building design boiler plant must be modeled with

a single boiler if the budget building design plant load is 600,000 Btu/h or less and with two equally
sized boilers for plant capacities exceeding 600,000 Btu/h. Boilers must be staged as required by

the load. Boilers must use the same fuel as the proposed building design and be natural draft. Boiler
efficiency must be the minimum required in 90.1 Table 6.8.1-6. If the proposed design uses purchased
hot water or steam, then purchased water or steam must also be used in the budget design in lieu of
boilers and the hot-water or steam costs must be based on actual utility rates.

PRM (90.1 Section G3.1.3.2): The boiler plant for baseline System 1, 5 and 7 must be natural draft and
use natural gas. If natural gas is not available on-site as determined by AHJ, the boiler plant must use
propane. Purchased heat must be modeled in the baseline instead of on-site boiler for projects that
use purchased heat in the proposed design (90.1 Section G3.1.1.1). The on-site baseline boiler plant
must be modeled with a single boiler if the baseline plant serves a conditioned floor area of 15,000 ft2
or less and with two equally sized boilers for plants serving more than 15,000 ft2. The boilers shall be
staged as required by the load.

WHVACE*(CR-B) Baseline (hudget) hot water plant controls are established correctly

ECB (90.1 Table 11.5.2 — 1, Note f): The hot-water space heating loop must be modeled with 180°F
design supply temperature and 130°F return temperature. The supply water temperature must be

reset in accordance with 90.1 Section 6.5.4.4.

PRM: The hot-water space heating loop must be modeled with 180°F design supply and 130°F design
return temperature (90.1 Section G3.1.3.3). Hot-water supply temperature must be reset based on
outdoor dry-bulb temperature using the following schedule: 180°F at 20°F and below, 150°F at 50°F and
above and ramped linearly between 180°F and 150°F at temperatures between 20°F and 50°F (G3.1.3.4).
See Exception to 90.1 Section G3.1.3.4 for projects that use purchased heat in the proposed design.

WHVACT*(CR-B) Baseline (budget) hot water pumps are established correctly

ECB (90.1 Table 11.5.2 — 1, Note f): Pump system power for each pumping system must be the same

as for the proposed building design; if the proposed building design has no hot-water pumps, the
budget building design pump power must be 19 W/gpm, which is equal to a pump operating against
a 60 ft head, 60% combined impeller and motor efficiency. The hot-water system shall be modeled
as primary-only with continuous variable flow. The hot-water pumps must be modeled as riding the
pump curve or with variable-speed drives when required by 90.1 Section 6.5.4.2.

PRM (90.1 Section G3.1.3.5): The baseline building design hot-water pump power must be 19 W/gpm.

The pumping system must be primary only with continuous variable flow and a minimum of 25% of the
design flow rate. Hot-water systems serving 120,000 ft2 or more must be modeled with variable-speed
drives and systems serving less than 120,000 ft2 must be modeled as riding the pump curve.
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8.15 WHVAC Model Input/Output (WHM)

WHM1(MI-B, P): Chilled-water plant is modeled as reported

Modeled quantity, type, capacity, and efficiency of the chillers matches information in the

reporting template.

eQUEST Reports

PV-A

Trane TRACE 700

Plant information entered values report

WHM2(MI, MO-B, P) Chilled-water plant controls are modeled as reported

Modeled chilled-water plant controls including design supply and return CHW temperature and reset

are as reported.

eQUEST Reports

NA

Trane TRACE 700

Plant information entered values report

WHM3(MI-B, P) CHW pumps are modeled as reported

Modeled pumps are as reported, including pump design flow (GPM), power (kW, or BHP and motor

efficiency) and flow control (one/two speed, VSD).

eQUEST Reports

PV-A

Trane TRACE 700

Plant information entered values report for power and flow control. Equipment energy
consumption report to calculate pump gpm. There is no entry for pump motor efficiency.
It is assumed to be 75% in the calculation engine.

WHM4MI,MO-B, P) CHW loop parameters are modeled as reported

CHP loop configuration (i.e., primary/secondary), design flow (GMP), and flow control (three-way or

two-way valves) are modeled as reported.

eQUEST Reports

PV-A

Trane TRACE 700

Plant information entered values report. Equipment energy consumption report to
calculate pump gpm.

WHM5(MIMO-B, P) Heat rejection system is modeled as reported

Verify that cooling tower type, fan speed control, and efficiency is modeled as reported.

eQUEST Reports

PV-A

Trane TRACE 700

Plant Information entered values report, Library Members entered values report
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WHMB(MO-B, P) Average annual realized chiller efficiency is as expected

The annual average realized chiller efficiency is the ratio of the annual load on the chiller to the
annual energy used by the chiller. The average realized efficiency is expected to be similar to chiller
part load efficiency.

Proposed Design: Average annual realized chiller efficiency exceeding the rated part load efficiency of
the specified chiller should be flagged. Different than expected average efficiency may be due to use
of inappropriate performance curves, incorrect rated full load efficiency input, or CHW loop operation,
such as design supply water temperature and temperature drop, significantly different from AHRI
rated conditions.

Baseline (budget) design: Average annual realized chiller efficiency less than the rated part load

efficiency should be flagged. Different than expected efficiency may be due to use of inappropriate
default performance curves, such as based on the software defaults instead of PRM RM curves,
incorrect loop setpoint temperatures, or incorrect rated full load efficiency input.

eQUEST Reports PS-C

Trane TRACE 700 Equipment Energy Consumption report for the total equipment consumption and
Building Cool/Heat Demand report from the Visualizer for the total loads

WHM7(MO-B,P) Annual chilled-water pump energy is as expected

Pump energy depends on pump design BHP, pump motor efficiency, whether the flow is constant or
variable, with two-way valves in the loop, whether there is a VSD on pump motor and VSD controls
such as differential pressure reset. The typical power draw at part load conditions is shown in Table 7,
based on the same part load operation assumptions as for the part load cooling efficiency (IPLV),
including 1% at 100% of the load, 42% at 25% of the load, 45% at 50% of the load and 12% at 25%

of the load).

Table 9. Pump Performance at Part Load Conditions

Ppump/Pdesign 100% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 25% | 20% | 10% | Avg %
Riding Curve 1.03 092 1 0.86 (082 |0.79 | 0.75 | 0.70 | 0.62 | 0.56 | 0.48 | 0.28 | 0.78
VSD, no reset 1.01 0.81 | 0.64 {051 | 039 | 030 |0.23 (016 |0.14 | 0.11 | 0.05 | 0.43
VSD, pd reset 1.01 0.77 | 0.57 | 041 | 0.28 | 0.18 | 0.11 | 0.06 | 0.04 | 0.03 | 0.01 | 0.34

Poump [W] = pump power at part load
Pdesign [W] = pump power at design load

The annual pump energy use may be estimated as follows:

PEU= Pgesign * Avg% * HRS

PEU [kWh] = estimated annual pump energy use

HRS = number of hours per year the building is occupied

Avg% = the average pump power draw from Table 7 depending on pump capacity control
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Compare simulated pump energy use to PEU estimated above. The following should be flagged:

m  Simulated baseline pump energy use exceeding estimated PEU by more than 25%

m  Simulated proposed pump energy use below 75% of the estimated PEU

eQUEST Reports

PS-C

Trane TRACE 700

Equipment energy consumption report for pump kW and kWh, Library Members entered

values report for number of occupied hours/year

WHMC8(MI,.MO-B,P) Hot water plant is modeled as reported

The proposed boiler quantity, type, capacity, and efficiency is modeled as reported.

eQUEST Reports

PV-A

Trane TRACE 700

Plant information entered values report

WHM (MI,MO-B,P) Hot water plant controls are modeled as reported

Verify the hot water plant controls such as supply and return hot water temperature and temperature
reset are modeled as reported.

eQUEST Reports

NA

Trane TRACE 700

Library Members entered values report

WHM10 (MI,MO-B,P) Hot water loop parameters are modeled as reported

Verify the hot water loop configuration (i.e., primary/secondary), design flow (GMP) and flow

control (three-way/two-way valves) are modeled as specified.

eQUEST Reports

PV-A

Trane TRACE 700

Plant Information entered values report. Equipment Energy Consumption report and
Library Members entered values report to calculate pump gpm.

WHM11 (MI,MO-B,P) Hot water pumps are modeled as reported

Verify the hot water design pump power is modeled as reported as either kW, or BHP and

electrical efficiency of pump motor. Verify that the design flow rate GPM and motor speed

control (single-speed/two-speed/VSD) are modeled as reported.

eQUEST Reports

PV-A

Trane TRACE 700

Plant information entered values report. Equipment energy consumption report and
Library Members entered values report to calculate pump gpm. There is no entry for
pump motor efficiency. It is assumed to be 75% in the calculation engine.
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WHM12(MI,MO-B,P) Annual hot water pump energy is as expected

Verify that the modeled annual hot water pump energy is as expected. Review steps are the same
as described in WHM?7 for chilled-water pumps.

eQUEST Reports PS-C

Trane TRACE 700 Equipment Energy Consumption report for pump kW and kWh, Library Members entered
values report for number of occupied hours/year

WHMI3(MO-B,P) Average annual boiler efficiency is as expected

The average annual efficiency is the ratio of the annual load on the boiler to the annual boiler
energy use, as shown on simulation output reports.

Proposed Design: The average realized efficiency is expected to be lower than the rated efficiency, as
discussed in WHVACS. For example, if manufacturer’s marketing materials list efficiency of the specified
condensing boiler as “up to 98%” and the design documents show boiler return water temperature of
160F, the boiler would operate at ~86% efficiency at design conditions (Figure 44). The results should be
flagged if the average annual boiler efficiency based on the simulation output reports is higher than
expected based on this estimate.

Baseline (budget) Design: PRM and ECB baseline boilers are natural draft. The part load efficiency
degradation of the boilers based on the performance curves in PRM RM results in the efficiencies shown
in Table 9. The annual average efficiency of a boiler that operates at 75% of design capacity 43% of the
time, 50% of design capacity 45% of the time and 25% of design capacity 12% of the time is shown in
Typ. Avg. column of Table 9. The average annual boiler efficiency that is lower than expected based on
this estimate should be flagged.

Table 10. Natural Draft Boiler Efficiency at Part Load Conditions

Typ.
% of Design Load 100% [ 90% |(80% |70% |60% |50% |40% |30% |25% | Avg.

80% efficient boiler (Note 1) | 80% | 79% | 77% | 76% | 74% | 71% | 68% 64% | 61% | 72%

75% efficient boiler (Note 2) | 75% 74% 72% 71% 69% 67% 64% 60% 57% 68%

Note 1: All ECB budget boilers and PRM baseline boilers with heating capacity over 2,500 kBtu/h or
under 300 kBtu/h
Note 2: PRM baseline boilers with 300 kBtu/h — 2,500 kBtu/h

eQUEST Reports PS-C

Trane TRACE 700 Equipment Energy Consumption report for the total equipment consumption and Building
Cool/Heat Demand report from the Visualizer for the total loads

WHM14*(MO-B,P) Difference in the baseline (budget) and proposed heating fuels is as expected

This high-level check verifies the expected trends for both air-side and water-side HVAC.
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ECB: When 90.1 Section 11.5.2 j is properly applied to determine the budget HVAC system, the
allocation of heating and cooling energy use between fuels is expected to be similar in the budget
building and the proposed design. For example, if based on the simulation output reports about
one-third of the annual heating MMBtu is associated with natural gas and two-thirds with electricity,
similar allocation is expected in the budget design.

PRM: There should be no electric heating in the baseline model for projects in New York climate zones
(Table G3.1.1-3).

For the proposed design, heating fuels included in the simulation reports must match the fuels used
by the specified systems. For example, if electric baseboards or electric unit heaters are shown on
the mechanical schedules, there should be electricity heating energy use in the simulation reports. If
proposed design includes air-source heat pumps, electricity use should be shown under heating and
heat pump supplement end uses.

eQUEST Reports BEPU

Trane TRACE 700 Energy Cost Budget report

WHM15*(MO-B,P) Change in heating, cooling and fan energy between the baseline (budget) and proposed design
is as expected based on the described system parameters

This high-level check verifies the expected trends for both air-side and water-side HVAC.

For some common proposed design configurations, the change in HVAC end uses between the baseline
(budget) and proposed design simulation may be compared to the expectations. For example, many
multifamily projects in New York City have through-the-wall air conditioners and hot water baseboards
in apartments, with hot water provided by gas-fired boiler(s). There is often no outdoor air supply to
apartments, with continuous or intermittent exhaust ventilation. These projects have PTAC in the
baseline (budget). The following trends are expected for the PRM models:

= Lower fan energy in the proposed design, because exhaust fans are the only fans running
throughout the year and the only other fans are in the through-the-wall air conditioners that
are only running in summer when there is cooling load (i.e., cycle with load).

s Higher pump energy in the proposed design, since the baseboard hot water loop often has
20°F design temperature drop compared to 50°F delta T in the baseline PTACs.
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Several additional examples of the high-level checks are included.

= No HVAC pump energy if no pumps are reported in the submittal (e.g., in the baseline model
of projects reported to only have System 3 or System 5).

m  Higher pump energy in the proposed design with ground source heat pump, chillers, and water
source heat pumps compared to baseline (budget) designs that require pumps only for heating.

This review check largely relies on reviewer’s experience with similar projects. If general trends are

not as expected, or if the expected outcomes for the given project are difficult to establish, for example
due to project size and diversity of systems, the air-side and water-side HVAC system checks should

be completed.

eQUEST Reports BEPU

Trane TRACE 700 Energy Cost Budget report

8.16 Other Equipment (OF)

OE1 Verify that reported PV systems are as specified in the design documents and that the calculated PV system
electricity generation is appropriate

PV system details included in the submittal must at minimum include system type, orientation, and
generation capacity (kW). If a PV system was not modeled explicitly in the whole building simulation
tool used for the project, the external calculations used to estimate electricity generation must be
included in the submittal as described in OE3 review check. See also CC2 and CC3 review checks.

To verify the reported PV system electricity generation is reasonable, calculate the system EFLH that
is equal to the ratio of the reported annual electricity generation (kWh) to the total rated PV system
capacity (kW). EFLH greater than 1,500 hours/year should be flagged.

OE2 Verify that reported CHP systems are as specified in the design documents and that the CHP systems
electricity generation and recovered energy reported in submittal is reasonable.

The provided information must, at minimum, include the generator type, quantity, total generation
capacity (kW) at design conditions, thermal, and electrical efficiency at design conditions, controls,
schedule of operation, fuel used, where the recovered heat is used (e.g., absorption chillers, space
heating loop, service water heating loop, etc.), specified back-up systems when recovered heat is
not available and parasitic losses (e.g., air handling unit to cool the intake air). If a CHP system is
not modeled in the whole building simulation tool, the supporting calculations must be provided

as described in OR3 review check. See also CC3 and CC4 review checks.
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OE3 Verify that reported systems and components included in the exceptional calculation methods reflect design
documents and savings calculations follow accepted engineering practice.

All exceptional methods must include the following supporting documentation (G2.5):

Step-by-step documentation of the exceptional calculation method performed, detailed
enough to reproduce the results.

Copies of all spreadsheets used to perform the calculations.

A sensitivity analysis of energy consumption when each of the input parameters is varied
from half to double the value assumed.

The calculations shall be performed on a time-step basis consistent with the simulation
program used.

The performance rating calculated with and without the exceptional calculation method.
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9 Simulation Reports

9.1 eQUEST Reports

General

1.

M [preferences]

Unless noted, the reports below are found in the *.sim files that must be included in the submittal.
At least two *.sim files must be included — one for the baseline (budget) and another for the
proposed design model.

The *.sim reports are text files and may be opened in a text editor. SimViewer tool, which is part
of the default eQUEST installation, is a better alternative as it simplifies navigation through the
numerous available reports.

There are separate reports for the baseline (budget) and proposed design model.

Some output reports, such as BEPS, report energy use by the end use category. Systems and
components that contributing toward each end use are described in the Detailed Simulation Reports
Summary.pdf (available from the eQUEST’s Help ->Tutorial and References menu), Description of
eQUEST/DOE-2.2 End Use Reporting Categories section.

eQUEST can generate a handy HVAC Summary file (.csv) automatically with each simulation.

To activate the feature, user must open the “eQUEST.INI” file and insert the line,

“StoreResults HVAC_Summary=1" as shown in the screen shot below. The eQUEST.INI file is
found in the eQUEST Data directory, which can be located by selecting Tools -> View File

Locations -> View eQUEST Data Directory from the main menu. Once you modify, and save

the eQUEST.INI file, there will be a “YOUR_PROJECT_NAME — HVAC Summary.csv” file in the
project folder after each simulation. The Air-Side System Summaries portion of the file is useful
for automating or verifying fan power and EIR calculations for Baseline models.

;BoLDialogTxtFile=screens\BoLDialogs. Txt

i BOLDYa logeinFi le=ScraenshBoLDialogs. bin

1ieoLpefaultsTutFile=Screens \BoLDefaults, txt Insert this line then File -> Save
»

iBoLbetaultsBinFile=Screensi\BoLDefaults. bin

i SAC 11/16/10 - added this new entry
poEZversion=0

controls toggle DOE2version = 0 for 0OE 2.2,=1 for D

storeresulTs_HVAC_Summary=1
rBOLErroraction options: le» Continue w/out Prompt

: Z=> Prompt w/ Continue as default
; 3w> Prompt w/ Exit as default

: 4= exit without prompt
BOLErrorACTione2

; showDatastatusIinToolTip=0

Showei zardstatusInToolTip=0
showBDLComkeyInToolTip=1

wizardbebugIb=1

; ResultsPrintMargin=23%

bisplayrangecautions=1
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BEPS Building Energy Performance

REPORT- BEPS Building Energy Performance _ WEATHER FILE- NEW YORK LAGUARDI NY

TASK MISC SPACE SPACE HEAT PUMPS WVENT REFRIG HT PUMP DOMEST EXT
LIGHTS LIGHTS EQUIP HEATING COOLING REJECT & AUX FANS DISPLAY SUPPLEM HOT WTR  USAGE TOTAL
EM1 ELECTRICITY
MBTO 173.0 231.5 637.0 289.0 261.4 0.0 0.0 132.2 0.0 7.0 0.0 6.7 1737.7
FM1 NATURAL-GAS
MBTU 0.0 0.0 0.0 33.5 0.0 0.0 0.0 0.0 0.0 0.0 850.0 0.0 883.5
MBTU 173.0 231.5 637.0 322.5 261.4 0.0 0.0 132.2 0.0 7.0 850.0 6.7 2621.2
TOTAL SITE ENERGY 2621.21 MBTU 31.1 KBTU/SQFT. GROSS-AREA 31.1 RBTU/SQFT-YR NET-AREA
TOTAL SOURCE ENERGY 6096.65 MBTU 72.3 EBTU/SQFT-YR GROSS-AREA 72.3 EBTU/SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 5.30

=__0_ [0
HOURS ANY ZONE ABOVE COOLING THROTTLING RANGE = 5
HOURS ANY ZONE BELOW HEATING THROTTLING RANGE = 459
NHOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
REPORT- BEPU Building Utility Performance WEATHER FILE- NEW YORK LAGUARDI NY
TASK MISC SPACE SPACE HEAT PUMPS VENT REFRIG HT PUMP DOMEST EXT
LIGHTS LIGHTS EQUIP HEATING COOLING REJECT & AUX FANS DISPLAY SUPPLEMJJ)HOT WTR TOTAL
EM1 ELECTRICINY
EWH 50677. 67833, JILB6640. B4677. T6588. 0. 0. 38722, 0. 2045, 509152,
FM1 NATURAL-CGRS
THERM 0 0 0. 335 0 0 0 0 0 0 8835.
TOTAL ELECTRICITY 509152, EWH 6.035 EWH /SQFT-YR GROSS-AREA 6.035 EWH /SQFT-YR NET-AREA
TOTAL NATURAL-GAS 8835. THERM 0.105 THERM /SQFT-YR GROSS-AREA 0.105 THERM /SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE =
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED =
HOURS ANY ZONE ABOVE COOLING THROTTLING RANGE =
HOURS ANY ZONE BELOW HEATING THROTTLING RANGE =

NHOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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LV-B Summary of Spaces

REPORT- LV-E Summary of Spaces

SFACE

Spaces orn floor: EL1 Ground

MER
Stmivwelll

Stairwelll

Dffice

ELL Core Spe (G.CS)

ELL WSW Perim Spc (G.WSW6)
EL1 West Pewrim Spo (G.W7)
ELL West Pexim Spo (G.WE)
ELL WHW Perim Spc (G.WHW9)

Epaces on flocr: EL1 Mid Flx

ELL ESE Perim Spec (M.ESE10)
ELL East Perim Spc (H.E11)}
ELL East Perim Spc (M.EL12)
ELL ENE Perim Spc (M.ENE13)
ELL Cowe 3pc (M.C14)

ELL WSW Perim Spc (M.WSWL5)

ISPAI:E*]’LDGR

MULTIFLIER

[l

LTI 1%

REEEEE

1.50
080
o.&a0
1.10
0.50
1.10
1.10
1.10
1.10

1.10
1.10
1.10
1.10
0.50

.10

[FEOFLE
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WEATHER FILE- HEW YORE LAGUARDI WY

INFILTRATION
HMETHOD

AIR-CHANGE
AIR-CHANGE

AIR-CHANCE
AIR-CHANGE

AIR-CHANCE
AIR-CHANGE

o.13
o.13
o.13
o.13
o.12
o.13
o.13
o.12
o.13

0.13
0.13
0.19
0.13
0.13
0.13

3500.
3500.
2500.
3500.
8380.
2500.
2500.
2500.
2500.

2500.
2500.
2500.
3500.
§3&0.
3500.

coocoooooo

ooooao



LS-C Building Peak Load Components

REPORT- LS-C Building Peak Load Components

| DESIGN DAY | |WEATHER FILE- NEW YORK LAGUARDI NY |

%% BUILDING #&&

AHMA4: HVAC Sizing Method; the tag is not included if sizing based on weather SG1: Name of weather file

Sl4: Modeled conditioned floor area, excluding plenum spaces

7837 M2 AHM4: Modeled Design Day Conditions
VOLUME 843600 CUFT 23891 M3

COOLING LOAD HEATING LOAD
TIME JUN 21 TEM DEC 21 4FM
DRY-BULEB TEMP 89 F 32 C 13 F -11 C
WET-BULB TEMP 73 F 23 C - i0 F -12 C
TOT HORIZONTAL SOLAR RAD 90 BTU/H.SQFT 284 W/ M2 12 BTU/H.SQFT 38 W/M2
WINDSPEED AT SPACE 4.4 ETS 2.2 M/5 8.7 ETS 4.5 M/S
CLOUD AMOUNT O (CLEAR)-10 o 10

BE11: Contribution of envelope components toward internal heat gains and losses

SENSIDLE LATENT SENSIBLE
(KBTU/H) ( KW ) (EBTU/H) ( KW ) (EBTU/H) ( W )
WALL CONDUCTION 101.726  29.806 0.000  ©0.000 -152.413  -44.657
ROOF CONDUCTION 23.354 6.843 0.000  ©0.000 -27.812  -8.149
WINDOW GLASS+FRM COI 95.701  28.040 0.000  ©0.000 -353.561 -103.593
WINDOW GLASS SOLAR 403.215  118.142 0.000 ©0.000 44.332  12.989
DOOR CONDUCTION 1.981 0.581 0.000  ©0.000 -2.656  -0.778
0.000 0.000 0.000  ©0.000 0.000 0.000
-3.245  -0.952 0.000  ©0.000 -4.504  -1.437
GCCUPANTS TO SPACE 28.901 8.468  26.222  7.683 0.000 0.000
LIGHT TO SPACE 106.279  31.140 0.000  ©0.000 22.281 6.528
EQUIPMENT TO SPACE 66.882  19.597  10.958  3.211 54.438  15.950
PROCE O_SPACE 0.000 0.000 0.000  ©0.000 0.000 0.000
26.313 7.710 29.090 8.523 -157.877 -46.258
TOTAL §51.103  249.373 66.271 19.417 -578.172 -169.404
TOTAL / AREA 0.010 0.032 0.001 ©0.002 -0.007  -0.022
TOTAL LOAD 917.374 RBTU/H 268.791 RW ~578.172 RBTU/H ~169.404 RW
TOTAL LOAD / AREA 10.87 BTU/H.SQFT  34.296 W/M2 6.854 BTU/H.SQFT  21.615 W/M2

Notes:

Heat losses are shown as negative numbers; heat gains are shown as positive numbers. For example, in

the report shown above, conduction heat losses through windows contribute 353.561 kBtu/H toward

the heating load; while window solar heat gains reduce peak heating load by 44.332.
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LV-D Details of Exterior Surfaces

REPORT- LV-D Details of Exterior Surfaces

WEATHER FILE-

NEW YORK LAGUARDI NY

BE3&4: U-value and areas of fenestration area for each modeled space

BE1&2: U-values and areas of surfaces adjacent to the ambient conditions or ground for each modeled space

- --WINDOWS---% - - - -WALL-- - - -WALL+WINDOWS-
SURFACE U-VALUE AREA U-VALUE AREBA U-VALUE AREA AZIMOTH
{BTU/HR-SQFT-F) (SQFT) (BTU/ER-SQFT-F) ({SQFT) (BTU/HR-SQFT-F) {SQFT)
EL1 North Wall (G.ENE4.ES) 0.581 75.46 0.118 170.54 0.265 250.00 NORTH
in space: Office
EL1 North Wall (G.C5.ET7) 0.531 16.50 0.063 38.50 0.203 55.00 NORTH
in space: EL1 Core Spc (G.CH)
EL1 North Wall (G.WHWS.E14) 0.531 75.00 0.063 175.00 0.203 250.00 HNORTH
in space: EL1 WHW Perim Spc (G.WNW9)
EL1 North Slab (M.ENE13.519) 0.000 0.00 0.481 100.00 0.481 100.00 NORTH
in space: EL1 ENE Perim Spc (M.ENE13)
EL1 North Wall (M.ENE13.E19) 0.531 600.00 0.063 1400.00 0.203 2000.00 NORTH
in space: EL1 ENE Perim Spc (M.ENE13)
EL1 North Slab (M.C14.521) 0.000 0.00 0.481 22.00 0.481 22.00 NORTH
in space: EL1 Core Spc (M.C14) \a\
of Exterior Surfaces WEATHER FILE- NEW YORK LAGUARDI NY
{CONTINUED) ————————
AVERAGE AVERAGE AVERAGE U-VALUE WINDOW WALL WINDOW+WALL
U-VALUE/WINDOWS U-VALUE/WALLS WALLS+WINDOWS AREA AREA AREA
(BTU/HR-SQFT-F) {BTU/HR-SQFT-F) {BTU/HR-SQFT-F) {SQFT) (SQFT) {SQFT)
0.533 0.0%90 0.218 1669.46 4130.2% 5799.75
0.531 0.093 0.218 4535.20 11348.80 15884.00
SOUTH 0.533 0.090 0.218 1669.46 4130.29 5799.75
WEST 0.531 0.088 0.215 4535.20 11348.80 15884.00
ROOF 0.000 0.061 0.061 0.00 8436.00 8436.00
ALL WALLS 0.532 0.091 0.217 12409.33 30858.16 43367.50
WALLS+ROOFS 0.532 0.084 0.19%1 12409.33 39394.16 51803.50
UNDERGRND 0.000 0.038 0.038 0.00 5436.00 6436.00
BUILDING 0.532 0.076 0.170 12409.33 47830.16 60239.50
Notes:

Projects may have exaggerated area of roof or exposed and below grade floors due to common

modeling mistake, when exposed horizontal surfaces are sandwiched between the floor that were

modeled as different building shells when the project was created in the Wizard. If the proposed roof
is better insulated than the baseline (budget) and its area is doubled, it’s contribution toward the
trade-offs will also be exaggerated by the factor of 2.
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LS-F Building Monthly Load Components

REEFCRT- L5-F Building Henthly Load Comporent WEATHER FILE- WEW YORE LACUARDI WY

mw‘ll WALLS ROOTS INT SUR___ UMD SUR | IIII’II-I WIN oo | WIN Wﬂ-l [===irg LIGHTS EQUIF SOURCE TOTAL

HEATHG -62.733 -12_466 o.o00 -4.610 -58.153 147 .918 40 JO&6 15.966 24_596 35._586 0.000 -165.646
JAN SEW CL -4 704 -0 348 0. 000 ila28 i.8%7 B.70% 4_ 863 6.000 10.853

1.611 0.7&% 0.oo00 2.38%
0.000 7. 513 14.393 23.335 32.155 0.000 -174.460
o.000 2.§872 1.528 6.804 4.379 0.000 1!.“!4
1.288 o.700 0.o000 1.989

HEATHG =-37.8
MAR SENW CL =8.1

0.000 -85.320
0.000 38.275

HEATHG  -56.541 -11.409 o.000 -3.277 -53.85 =
DEC SEN CL -4.744 -0.314 o.000 -0.364 -6.702 4.536 22.015 1. 980 S.607 5.2
LAT CL €.079 11 678 0.831 0.000 2.588
HEATRG I =27H. 6168 =60 . 462 I 0.000 =23.194 | -265.545 )l -652.055 214.186| 87.218) 116.120 186.507 0.000 -T05.350
TOT SEN CL = = o.000 -12.872 —-44. = B 120.751 277.033 291.908 0.000 1507.6594
LAT €L 104 .883 103.049 45.252 0.000  254.185

Notes:

= Negative numbers indicate heat losses; positive numbers indicate heat gains.
= Jan — Dec values provided in the report indicate that the full annual simulation
was completed for 8,760 hours/year.
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SS-D Building HVAC Load Summary

REPORT- S$5-D Building HVAC Load Summary

WEATHER FILE—

NEW YORK LAGUARDI NY

MONTH

JBN

AUG

SEP

acT

NOV

DEC

TOTAL

COOLING

(MBTU)

28.56705
29.97058
25.74771
39.53304
83.86207
218.80797
306.24469
280.24261
173.06245
80.79825
31.42019

27.46401

TIME
IOF MAX
DY HR
11 8

6 8
15 16
27 16
25 15
18 17

8 14
24 14
10 14

5 16

4 16
16 12

MAXIMUM DAILY
MAYIMUM DAILY

DRY-
BULB

25.F

69.F

718.F

85.F

81.F

95.F

91.F

82.F

79.F

70.F

43.F

INTEGRATED COOLING
INTEGRATED COOLING

20.

55.

F

F

65.F

69.F

T7.

80.

75.

T4.

64.

57.

37.

F

F

F

F

F

F

F

MAYIMUM
COOLING HEATING TIME
LOAD ENERGY F MAY
(KBTU/HR) (MBTU) ¥ HR
257.824 -104.594 D5 7
254.431 -103.721 6 8
484.178% -61.423 1 8
712.008 -22.636 5 8
858.740 -7.373 ) 8
1045.090 -0.906 1 22
1222.826 -0.133 14 22
1074.308 -0.200 L9 22
984.158 -2.927 0 22
815.780 -12.397 18 8
612.884 -38.495 7 8
285.190 —87.754 [ 8

-442 .559
1222.826

LOAD (DES DAY )
LOAD (WTH FILE)

0.000 (KBTU)
0.000 (KBTU)

DRY-
BULB

19

37

.F

.F

46.F

48.F

60.

T2.

68

52

44

27

28

-F

.F

.F

-F

.F

16.F

35.F

42.F

45.F

59.F

70.F

56.F

48.F

37.F

24.F

27.F

—————— ---ELEC- - -
MAXIMUM ELEC- MAYIMUM
HEATING TRICAL ELEC

LOAD ENERGY LOAD
(KBTU/HR) (KWH) (KW)
-720.587 36969. 129.831
-740.835 35847. 131.865
-604.330 39845. 150.022
-330.268 39414. 170.084
-200.396 42753. 188.845

—70.541 56485. 216.502
-14.99%6 65341. 240.500
—-21.934 63048. 219.270
-154.073 50839. 199.313
-270.316 41904 . 179.440
-546.697 36531. 158.274
—691.0982 38356. 137.048
547429.
-740.835 240.500
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SS-E Building HVAC Load Hour

REPORT- S5-E Building HVAC Load Hours WEATHER FILE- NEW YORK LAGUARDI NY
————————————————— NVUMBER o F HOVRS - - ~---—-—--- - - - - - - - - -—COINCIDENT LOADS——
HOURS HOURS HEATING ELECTRIC

HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT

COOLING HEATING j COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON QCYCLE ON VENTING FANS ON PEAK FEAK

(KBTU/HR) (KW)
JAN 505 588 504 155 744 744 593 277 1] 4 -708.923 82.295
FEB 491 574 486 93 672 672 579 273 o 0 -740.834 66.361
MAR 278 460 272 278 744 744 495 133 L] 29 0.000 147.579
AFPR 187 298 96 331 720 720 440 92 1] 51 0.000 167.165
MAY 312 154 65 343 T44 744 435 105 1] 34 0.000 187.281
JUN 433 58 58 287 720 720 435 87 o 2 0.000 212.929
JUL 477 20 20 267 744 744 477 133 o 0 0.000 240.500
AUG 462 26 26 282 744 744 462 114 1] 0 0.000 219.270
SEP 387 113 82 302 720 720 423 89 1] 5 0.000 199.313
ocT 264 237 118 361 744 744 405 75 L] 22 0.000 178.396
NOV 183 340 155 342 720 720 396 76 1] 18 0.000 155.707
DEC 438 543 430 193 744 744 553 219 o 2 -64.518 137.048

ANNUATL 4427 3411 2312 3234 8760 8760 5693 1673 1] 167

REPORT- S$5-H System Utility Energy Use for RTU1l (PVAV) (G) WEATHER FILE- NEW YORK LAGUARDI NY
- -FAN ELEC- - - - -FUEL HEAT- - - -FUEL o0 L- - “ELEC HEAT- - “-ELEC CO0oO0OL- -
MAYIMUM MAY IMUM MAYIMUM MAXIMUM MAXIMUM
FAN FAN GAS QIL GAS OIL GAS OIL GAS OIL ELECTRIC ELECTRIC ELECTRIC ELECTRIC
ENERGY LOAD ENERGY LOAD ENERGY LOAD ENERGY LOAD ENERGY LOAD
MONTH (KWH) (KW) (MBTU) (KBTU/HR) (MBTY) (KBTU/HR) (KWH) (KW) (KWH) (KW)
JAN 1093. 2.744 0.000 0.000 0.000 0.000 0. 0.000 1178. 10.371
FEB 1073. 2.809 0.000 0.000 0.000 0.000 0. 0.000 1187. 10.554
MAR 936. 2.9833 0.000 0.000 0.000 0.000 0. 0.000 982. 13.521
APR 891. 4.052 0.000 0.000 0.000 0.000 0. 0.000 1256. 18.646
MAY 9207. 4.261 0.000 0.000 0.000 0.000 0. 0.000 2604. 23.345
JUN 1002. 4.284 0.000 0.000 0.000 0.000 0. 0.000 5979. 30.978
JUL 1143. 5.038 0.000 0.000 0.000 0.000 0. 0.000 8506. 37.213
BUG 1164. 4.739 0.000 0.000 0.000 0.000 0. 0.000 T713. 31.434
SEP 983. 4.446 0.000 0.000 0.000 0.000 0. 0.000 4859. 26.681
ocT 913. 4.400 0.000 0.000 0.000 0.000 0. 0.000 2469. 21.777
NOV 789. 3.475 0.000 0.000 0.000 0.000 0. 0.000 1075. 15.813
DEC 1031. 2.811 0.000 0.000 0.000 0.000 0. 0.000 1130. 11.182

TOTAL 11925. 0.000 0.000 0. 38938.

MAY 5.038 0.000 0.000 37.213
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SS-L Fan Electric Energy Use

REPORT- S5-I Fan Electric Energy Use for RTU1 (PVAV) (G) WEATHER FILE- NEW YORK LAGUARDI NY
FAN ELEC FAN ELEC FAN ELEC FAN ELEC -4 - Number of hours within each PART LOAD range -—-———————- TOTAL
DURING DURING DURING DURING 0 10 20 30 40 50 60 70 80 90 100§ RUN
HEATING COOLING HEAT & COOL FLOATING o 20 30 40 50 60 70 80 90 100 + [HOURs
MONTH (KWH) (KWH) (KWH) (KWH)
JAN 1084.152 827.287 825.504 7.130 0 [ 0 574 19 0 0 0 0 0 of 593
FEB 1058.964 812.834 803.922 5.134 [} [} 0 556 22 o 0 [} o 0 of s78
MAR 855.060 507.156 489.272 63.429 0 0 0 454 41 0 0 0 0 0 of 495
APR 539.980 396.757 177.030 131.024 0 [ 0 344 87 7 0 0 [} 0 of 438
MAY 283.607 662.653 123.588 84.816 0 0 0 329 88 13 0 0 0 0 of 430
JUN 103.750 997.733 103.750 4.412 0 0 0 260 108 60 0 0 0 0 of 428
JuL 36.433 1142.660 36.433 0.000 0 0 0 267 101 90 2 0 3} 0 of 460
aue 47.278 1164.255 47.278 0.000 [ 0 0 245 86 121 0 [ 0 0 of 452
SEP 212.776 904.918 146.316 11.186 [ [ o 277 80 62 0 [ 0 0 of 419
ocT 473.365 613.012 226.470 53.320 0 0 0 260 105 36 0 0 3} 0 of 401
NOV 641.018 380.708 266.163 33.020 0 [ 0 321 T2 2 0 0 0 0 of 395
DEC 1012.801 723.145 710.372 5.347 [ [ 0 521 32 0 0 [ 0 0 of 553
ANNUATL 6349.336 9133.087 3956.077 398.819 0 [ 0 4408 841 391 2 0 [} 0 of 5642

BREAKDOWN OF ANNUAL FAN POWER USAGE

ANNUAL
FAN FAN ELEC
TYPE (KWH)
SUPPLY 8347.
RETURN 3577.

SS-0 Space Temperature Summary

BREPORT - 55-0 Space Temperature Summery for ELZ North Perim Zn (T.NE7T) WEATHER FILE- New York Cit ¥ TM¥Z

TOTAL HOURS AT TEMPERATURE IEVEL AND TIME OF DRY

HOUR 1mM Z 2 4 El g 7 a8 5 10 11 1z 1PM 2 E] 4 El e 7 2 5 10 11 1z TOTRL

LROVE B85 3 3 3 2 1 -3 3 3 2 4 4 13 13 e e 5 5 5 5 5 4 4 4 3 52
B0-85 41 3% 35 21 3% 34 38 37 48 48 52 53 58 €2 €4 €3 €1 59 5& 53 52 49 47 42 1151
75-80 25 &5 &7 ©8 €8 &8 &8 &8 e2 5% 5% 57 58 5% 53 523 53 55 5B 5% @0 &2 &2 w5 142
T0-T75 228 223 217 Z1[) 203 159 ZO00 Z55 Z5Z 252 245 248 245 247 247 244 24€ 246 246 248 243 2493 251 Z36 5680

This is a zone-level report. Reports for all modeled zones are included in the *.SIM file.
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SS-P - Cooling (Heating) Performance Summary

REFORT= 55-F Cooling Farfo ¥ of EL1 Sysl (F52) (G.51) WEATHER FILE- NEW YORK LAGUARDI WY

45.852 m-rwnllmm-m = 0,316 IHUMW'lIFWPLT—!I.GI’ - 1236. (CPM ]-I

coeR SSOR) FAN EMERGY)] $ ceeccaaa Musber of hou ‘im.mpm .........
a0 S0 100 ILH
S0

ioo + HOURS

AHMS5: Rated Cooling

] Efficiency COPnfcool=1/EIR
EX¥ Oversizing=

145.9/38.8=1.18 N

____--""___"\.__-
wov st 1.602 152 186 L38. 738 ' AMH10: D95|gn - 0 o 183
FEAK 27.685 2.081 2.091 flow rate 0 163 163
DAY /MR &/1s 418 4f1s
DEC  SUM 0.240 56.740 24.490 1 b ] L] 47
FEAR 13 886 1.102 1.102 1.062 FAN 0O o ] ] [ [ [} [} b 0 &7 &7
DAY /HR 28/15 29/45 28/15
¥R St : 3178_811 3,15_111. 6 409 278 286 264 3% 224 113 | 30 I ] o 1%04
3.780 L] ] ] ] ] 0 [} [} 0 1904 1904
FOM /DAY '.'.lr 3 LT & I

6: Average realized DX e e AMH10, ANM11: Peak fan demand
e ding e pply & re for all fans of this system is 1.062 KW
OPnfcoo
454*1000/3.4 8 69 M AHM12: Fan system energy 3250

Rl OPnfcooling avg = 0.30 kWh/yr;
EFLH ~ 3250/1.1 = 2955

Notes:

= An SS-P report is available for each air-handler.
= Aninstance of SS-P report is also generated for each system with DX (heat pump) heating.
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SS-R Zone Performance Summary

BEPORT - S585-PB Zone Per formance Sunmary for

EL1 3Zy=s1 (PMEZ) (E.C4)

Z0NE OF E0ME OF ZONE ZONE
MARIMIM  MAKIMIDI | THDER TMDER oo
qIC DMMD CLC DMMD | HEATED COOLED 10
ZONHE (HOURS)  (HOURS) § (HOURS) (HOURS)
ELl Core En (E.C4)
u] u] 151 a u]
TOTAL o] o] 121 o

SV-A System Design Parameters

- =y

10 Z0
Z0 20
1]

a0
40

a

(PVAV) (G, \ ! WEATE

WEATHER FILE- New York Cit+Y THYZ

40 o 3
E0 &0 7
u] 1]

—-—---——- MNumher of howr=s within each PART LOAD range

o 70
o 20
u] u]

-=-=------ TOTAL

20 a0 100 jui iy
o0 100 + HOURE
u] 0 4831 4631

REPORT- SVRA System Design Parameters for RTU1 ER FILE- NEW YORK LAGUARDI WY
FLOOR OUTSIDE HEATING COOLING HEATING §| HEAT PUMP
SYSTEM ALTITUDE AREA MAX SENSIEBLE CAPACITY EIR EIR | SUPP-HEAT
TYEE FACTOR (SQFT ) PECOFLE RATIO (SHR) (FKBTU/HR) BTU/BTU) (BTU/BTU) (EBTU/HR)
FVAVS 1.010 35735.7 89. 0.087 0.629 0.000 0.313 0.000 0.000
DIVERSITY POWER FAN STATIC TOTAL MECH MAX FAN MIN FAN
FAN CAPACITY FACTOR DEMAND DELTA-T FRESSURE EFF EFF FAN FAN RATIO RATIO
TYPE (CFM ) (FRAC) {EW) (F) (IN-WATER) (FRAC) (FRAC) PLACEMENT CONTROL (FRAC) (FRAC)
SUFPPLY 17459. 1.00 11.764 2.08 0.0 0.00 0.00 DRAW-THRU BY USER 1.10 0.30
RETUEN 17455, 1.00 5.042 0.89 0.0 0.00 0.00 RETUEN BY USER 1.10 0.30
SUFPL EXHAUST MINTMOM OUTSIDE
ZONE ] FLOW FAN FLOW JATR FLOW
NAME (CFM ) ({CFM ) (EW) (FRAC) (CFM )
EL1 South Perim Zn (G.S51) 4090 0. 0.000 0.300 189. .
EL1 East Perim Zn (G.E2) 0. 0.000 0.300 120. .
EL1 NHorth Perim ZIn (G.N3) o. 0.000 0.300 189. .
EL1 West Perim EZn (G.W4) 0. 0.000 0.300 120. 0.00 56.34 -44.02 -14.0% 1.
EL1 Core Zn (G.CH) 0. 0.000 0.300 810. 0.00 54.49 -73.82 -23.62 1.
EL1 P1 Zn (G.6) 0. 0.000 0.000 o. 0.00 0.00 0.00 0.00 1.

Notes:

AHM10: Power of system supply and return fans
kW=BHP*746/Effy

BHP= specified fan brake HP
Effy = specified efficiency of fan motor

of other values shown in the SV-A report.

SV-A report is available for each modeled air handler.
Refer to eQUEST “Detailed Simulation Reports Summary” p.84 of the pdf for detailed description
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AHM9: Design ventilation (OA)
flow rate; system design OA CFM
is sum of zone OA CFM (Note 3).

Design OA flow in the simulation may be different, based on the entered ventilation schedule.



ES-D Energy Cost Summary

REPORT- ES-D Energy Cost Summary WEATHER FILE- NEW YORR LAGUARDI NY
METERED TOTAL VIRTUAL
ENERGY CHARGE RATE | RATE USED
UTILITY-RATE RESOURCE METERS UNITS/YR $) ($/ONIT) | ALL YEAR?
Custom Elec Rate ELECTRICITY EM1 509152. RWH 76373, 0.1500 YES
Custom Gas Rate NATURAL-GAS FM1 8835. THERM 8835. 1.0000 YES
85208.
ENERGY COST/GROSS BLDG AREA: 1.01
ENERGY COST/NET BLDG AREA: 1.01
REFORT- PS-E Energy End-Use Summary for all Electric Meters WEATHER FILE- WEW YORK LAGUARDI WY
MISC SPACE SPACE HEAT PuEs VENT REFRIG | HT Pt | DOMEST EXT
] EQUIF HEATING COOLING REJECT & AUX FANS DISPLAY | SUPPLEM |HOT WTR | USAGE TOTAL
JANW
EWH 4180. 5761.  15852.  23471. 0. 0. 0. 4613, 0. 417 0. 167 54561 .
MRX KW 6,572 39.710 26.181  85.473 0.046 0.000 0.000 11.163 0.000 / 45.419 0.000 0.45 195.200
DAY /HR 8 1/19 1/ 7 22410 28/16 0/ o o/ 0 8/ 8 22/ 8 0/ 0 1/ 22/ 8
PEAK ENDUSE §/572 23.826 26.181 82.039 0.000 0.000 0.000 11.163 £5.419 0.000 0.00
PEAK FCT 3.4 12.2 13.4 42.0 0.0 0.0 0.0 5.7 23.3
FEB
EWH 3686. 5204.  14318.  25338. 0. 0. 0. 4556, 1604 55057 .
96.859

5761.  15852.  19164. . 43376.
MR KW 6.572 | 39.710 26.181 72.279 0.155 0.000 0.000  11.159 0.000 2.473 0.000 0.450 145356
DiY/HR i/ 8 i1/19 i/ 7 i/ 8 28/16 of o o/ o 7/ 8 o/ o 3/ 8 o/ o if 1 /19
FPEAK EWDUSE 6.342 | 39.710 26.181  61_627 0.000 0.000 0.000  11.040 0.000 0.005 0.000 0.j50
FERK FCT 4.4 27.3 18.0 22.4 0.0 0.0 0.0 7.6 0.0 0.0 0.0 .3

S0677.  618353. |186640.  B4677. 76588, 0. 0.  38722. 0. 2045. 0. 1971. 509152
6.572 39.740 26.181  90.242  8§7.776 0.000 0.000 11.163 0.000 96.859 0.000 0.450 230.452
1/ 4 1/ 1 1/ 1 2/ 1 7/ & o/ o o/ o 1/ 8 o/ o 2/ & o/ 0 1/ 1 2/ &
5.763 23.826 26.181  73.554 0.000 0.000 0.000 11.163 0.000 B89.965 0.000 0.000

2.5 10.3 11.4 31.9 0.0 0.0 0.0 4.8 0.0 33.0 0.0 0.0
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PS-C Equipment Loads and Energy Use

REPORT- P5-C Equipment Loads and Energy Use

WEATHER FILE- NEW YORK LAGUARDI NY

Boiler 1
SUM

MON /DAY

Boiler 2
SUM

MON /DAY

DHW Plant
SuM

MON /DAY

HW Pump
SUM

MON/DAY

(KBTU/HR)

1 Wer Her (1)

0.0
. 0.0
12/13 o/ 0
0.0

-570.5 0.0
1/12 0/ 0
-38.7 13107.2
-18.4 5.4
3/ 1 2/ 1
1113.5

0.5

1/ 2

of hours within each PART LOAD

777777777 TOTAL
S0 100 RUN
100 + HOURS

115



PV-A Plant Design Parameters

REFORT- FV-A Flant Decign Parameters WEATHER FILE- NEW YORE LAGUARDI HY

e COTTEOTI ATTOM 1 OODT e

HEATING COOLING 4 0 0 P ota ead RETURN LOOF FLUID HEAT
CAPACITY CAPACITY LOSS DT VOLUME CAPACITY
(FMETU/HR} (METU/HR) (GAL/HIN ¥ iET) i /HE-F} iEy (BTU/HR-F) (E) { GAL ) {BTU/LE-F}

DHW Flant 1 Loop (1)

T T T - o.o 0o.oo0 o.o o.oo 0.8 i.00
HW Loop

-0.661 o.oo0 26.5 50.0 o.o o.oo o.o o.oo 32.7 i.00
CHW Loop A

o.oo0 0.64% 125.4 51.6 o.o o.oo o.o o.oo 132.6 i.00

ATTACHED TO {GAL/HIN ¥ (ET) (ET) (KW (ERRC) (ERRC)

HW FPump 1 FUMF(s)
e e = so o e e T Geano P s ooo

CHd P1 1 PP (s)
CH-1 141.3 56.8 37.8 VAR-SFEED 2.242 o.770 0.875
EVAFORATOR FRIMARY
Boile o nDe oF O eg o o ol e o R
EQUIFMENT TYFE ATTACHED TO (MBTU/HR) (GAL/HMIN ¥ (ERAC) (FRAC) (B}
Boiler 1
HW-EOILER W Loop -0.330 i3.2 o.ooo 1.250 o.ooo
Boiler 2
HW-EOILER W Loop -0.330 13.2 o.ooo 1.250 o.ooo

0.000

WHMZ1: Chiller type, capacity in MMBtu/hr and rated efficiency. COP=1/EIR (COP in the example: 1/0.354=2.82)

*** DW-HEATERS *

CAPRCITY FLOW EIR HIR IA'.'I'::I:LIAR‘I’ TANE TRNE TA

EQUIFMENT TYFE ATTACHED TO (MBETU/HR) | (GAL/MIN } | (FRAC) (FRAC) (EW) { GAL } (BTU/HR-F)|
DHW Plant 1 Wer Htr (1)

ELEC DW-HEATER DHW Flant 1 Loop (1) -0.018 0.4 1.000 0.oo00 0.000 100.0 10.008

SWH3: Modeled SWH capacity. Always shown as a SWH3: 1/EIR = electric SWH3: Storage tank

heater efficiency

negative number in the units of MMBtu/hr. The
capacity of heater in the example is 265 MBH

volume, surface

1/HIR = non-electric heater area and insulation.
efficiency The inputs affect

Space Loads Report (CSV) stand-by losses.

To generate the report, select File -> Export File -> Space Loads Report (CSV) from the main eQUEST
interface and then click Export button.
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: )
ﬂ\ Export Space Loads Report (CSV) ._LE’ Eg
Export Space Loads To: | Sample Project - Spaceloads.csv
[,
Help @) Export | i
A B C D E F H I
4 |eQUEST 3.65.7173
5 |Space/Zone Internal Loads Report Occ
6
7 Component Names: Basic SEecificarions' H Occ
8 Space Thermal Zone Parent Floor HVAC System Zone Type Activity Description Floor Ipec
)
10 |MER EL1 ESE Perim Zn (G.ESE1) MER Unit Heater Conditioned Residential (Multifamily 1
11 |Stairw! Heater Conditioned Residential (Multifamily 1
12 Sral.rw SG4: Zone Types may be I|Sted as Condltloned, Heater Cond!r!oned Res!dent!aI(Mulr!fam!I' 1
13 |Offlce =r VRF Conditioned Residential (Multifamil 1
1 Bt nconditioned, or Plenum. For each type, the total ferVret | Conditioned Corridor !
15 |EL1 W/ Conditioned Residential (Multifamil 1
16 |[EL1 W ﬂoor area iIs the sum Of products Of [Area] X [Space Conditioned Residential (Multifamil 1
17 |EL1 W/ Conditioned Residential (Multifamil 1
18 erw Multiplier] x [Floor Multiplier]. Conditioned Residential (Multifamil 1
19 EL1ES Conditioned Residential (Multifamil 8
20 |EL1 East Penim Spc (M.E11) EL1 East Penim Zn (M.E11) ELT East Perim Spc (M.EITVRF10 Conditioned Residential (Multifamil 8
21 |EL1 East Perim Spc (M.E12) EL1 East Perim Zn (M.E12) EL1 East Perim Spc (M.E12 VRF11 Conditioned Residential (Multifamil 8
22 |EL1 ENE Perim Spc (M.ENE13)  EL1 ENE Perim Zn (M.ENE13) EL1 ENE Perim Spc (M.ENEVRF12 Conditioned Residential (Multifamil 8
23 |EL1 Core Spc (M.C14) EL1 Core Zn (M.C14) EL1 Core Spc (M.C14) Corridor VRF 2 Conditioned Corridor 8

The report includes a detailed list of modeling inputs by space, including but not limited to lighting and

equipment power density and full load hours. CSV (Excel) format easily supports data analysis.

Hourly Results (CSV)

To generate the report, select File -> Export File -> Hourly Results (CSV) from the main eQUEST interface

and then click Export button. The values included in the report are specified by the modeler and may

differ; however, the report will have a value shown for each simulated hour. A total of 8,760 hours

indicate that the full hourly simulation was completed.

DOE-2 Help

The help is accessible from within

eQUEST interface.

! File Edit View Mode Tools
DEHE L ER &S &7 0

Help |

& Content and Index
Wizard Help

DOE-2 Help

i AR 800
Project Building‘

& Site Shell
Component Tree ax

Project: 'Medium Office_PNN =
22 Global Parameters

=-a* RTUL (PVAV) (G)

- -JH] EL1 South Perim Zn (G.

Tutorials and Reference

Visit eQUEST Homepage
Visit Energy Design Reso

urces

% | About eQUEST...
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9.2 Trane TRACE 700 Reports

General

s The following reports are both entered values reports and simulation reports. The entered
values reports can be found by going to View > Entered Values and selecting the appropriate
report. The simulation reports can be found by going to Calculate and View Results > View

Results and selecting the appropriate report.

s The reports can be viewed in the report viewer or exported. Most commonly the reports are
exported to .pdf files for submittals.

Title Page Report

%' DOE-2 ==
T &+ @ =4 eiid
Locate Previous Next Back Print Options
Qumemsl Index Search 1
Ty i el Other names and/or applications for [F&7
[Psz | ﬂ « Split system variable temperature constant-volume units
List Topics | Display | « Rooftop variable temperature-constant-volume units
Select topic Eound: 83 » Self-Contained School Unit Ventilators
Title [ Location [ Rank| « » Self-Contained School Auditorium Units
VARIABLES BY SYST.. DOE-Z.chm 1 . . . L .
SYSTEM Type=PSZ  DOE-2.chm 2 » Self-Contained School Gymnasium Units when cooling is provided
Invalid System Selection DOE-2.chm 3
Fackageyd Single-Zon.. DOE-2.chm n « Computer, Conference, and Meeting Room Units when humidity control is important
VARIABLES BY SYST.. DOE-2Z.chm 5 E . . 3 . S .
SYSTEM DOE-2 chm 6 « Make-Up Air Units to supply; hotel/motel guest rooms with ventilation air
Changes or additions... DOE-2.chm 7 «  Swimming pool units for humidity control
Wizard DOE-2.chm 8
Inputtemplate fora sta.. DOE-2.chm 9 * Heat Recovery from Refrigerated Casework in Food Stores (see topic Refrigerated
CONDENSER-TYPE ~ DOE-2Zchm 10 c K
Additional capabilities .. DOE-2.chm 1 asewor
HEAT-SOURCE DOE-2.chm 12 » Heat Recovery from Ice Rink Refrigeration Units
CONDENSER-TYPE ~ DOE-2chm 13
HEAT-SOURCE DOE-2.chm 14 Standard Temperature Controls
MAX-HUMIDITY DOE-2 chm 15
SUMMARY DOE-2.chm 16 If you read [Z57 as Packaged Single Control Zone with Subzone Reheat the unit controls are easy
MAX-HUMIDITY DOE-2.chm 17 R L .
VARIABLES BY SYST . DOE-2 chm 18 to understand. In your input the CONTROL-ZONE = U-NAME designates the control zone and all
Packaged Units (PSZ, . DOE-2.chm 19 other zones ride with the heating/cooling demands of the control zone. Subzones can have reheat  _
Available Central Cooli.. DOE-2.chm 20 coils (often electric if the main unit is a furnace) to prevent overcooling but if subzones are i

PROJECT INFORMATION

Location
Building owner
Program user
Company
Comments

SG1: Weather File

By
Dataset name

Calculation time
TRACER 700 versign

Trane

09:50 AMon 01/25/2018
6.33

| Location

Longitude

Time Zone
Elevation
Barometric pressure

8760 La Crosse, WI
9.0

91.2 deg

]

292 ft
296 in. Hg
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Project Information entered values report

Entered Values

TRACE® 700 version 6.3.3
By Trane

Project Name:
Dataset Name:
Location :
Building Owner :
Program User:
Company :
Comments:

Cooling Design Period:
Peak Hour Override:
Daylight Savings Period:
Summer Period:

Cooling Methodology:
Heating Methodology:
Infiltration Methodology:
Cutside Film Methodology:
Terrain Methodology:

Room Circ Rate :
Wall Load To Plenum:
Building Orientation:

January thru December
0

TETD-TA1

UATD

ary with wind speed
Vary with wind speed

Flat terrain with some isolated objects

Medium
YES
0 degrees from north

Calendar Code:

8760 Standard

SG2: Number of hours modeled.
Full year indicates 8,760 hours.

(Reduced year indicates less
Energy Simulation Period: January thru Decemb than 8,760 hours)
’

Location:

Summer Design Dry Bulb:
Summer Design Wet Bulb:
‘Winter Design Dry Bulb:

Summer Clearness Mumber:
Winter Clearness Number:

Summer Ground Reflectance:
Winter Ground Reflectance:

Carbon Dioxide Level:

aminal Ventilation at Design:
ecovery/Transfer at Design:

Retest Design Feaks :
culate Building Block Loads:

ers during unoccupied hours:

8760 La Crosse, Wl
92.00 °F
77.00 °F
-6.00 *F

1.00
1.00

0.20
020

400 ppm
Mo
&5
Yes
Mo

Yes
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Energy Cost Budget/PRM Summary report

AHM2: Space Energy Cost Budget / PRM Summary
heating end use By Trane
ProjectName: WHM14 Basellne ‘ Date: January 25, 2018
City and Proposed Weather Data: 8760 La Crosse, W
Mote: The percenta heatlng fuels * Alt-2 ASHRAE Baseline 90.1-0 Alt-1 Proposed
column ofthe base
total energy consur Proposed Proposed
" E 1 Bas Peak E | Bas Peak
* Denotes thebas e alternative forthe ECE study. 1;%‘;‘;“’ % se KB‘:un 1Sfl;ggturw ) e kE‘:uh 5 !
WHM15: Heating, cooling,
Lighting - Conditioned Electriciy 7486 33 280 E725 76 222
Space Heating Electriciy 4526 20 741 3951 85 232 and fan energy between
Gas 00 0 0 19292 0 1,345 the baseline and proposed
Space Cooling Electricity 243.0 11 449 2082 84 333
Heat Rejection Electricity 333 1 B& 260 78 30
Fans - Conditioned Electricity 504.7 22 148 487 10 16
Receptacles - Conditioned | Electrichy 278.1 12 81 279.1 100 81 ML2 and ML3:
Stand-alone Base Utilities | Elsctriciy 15 0 0 15 100 0 Miscellaneous loads
Total Building Consumption 2,278.8 34635
*Alt-2 ASHRAE Baseline 50.10 Ali-1 Proposed
SG3: Unmet hours
Total Number of hours heating load not met ] 494
Number of hours cooling load not met ] ]
*Alt-2 ASHRAE Baseline 50.10 Ali-1 Proposed
Energy Costhyr Energy Costiyr
10*6 Btufyr Siyr 10™6 Btufyr Shyr
Electricity 227338 54,047 15343 41,883
Gas 00 0 1,929.2 9,646
Total 2,279 64,047 3,463 51,539
ProjectName: TRACE® 700 v56.3.3 calculated at 09:50 AM on 01/25/2018
Dataset Name: TEST FILE2.TRC Energy CostBudget Report Page 1 of 1
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LEED Summary report

LEED Energy Performance Summary Report

Projact Mamea -
DatsstNama @ TEST FILEZTRC

By Trane
Section 1.1 - General Informaticon
Simulation Program: TRACE™TO0vE.3.3
Principle Heating Sourme: Electric
EnergyCode Used: ASHRAESD1-2007
WeatherFile: g7e0La Crosse, WI (Fullear - 8760)
Climate Zone: )
New Construction Pement: 100 %
Existing Renovation Percent: 0%
Guantity of Floors: 1
Proposed Alternative1 - Proposed
Baseline: Alternative2 - ASHRAE Baseline20.1-07 Climate Zone &4
SG4: Conditioned
. Floor Area
Section 1.2 - Space Summary
Ragularty
Bullding Lz Spaca Area Oocupled Area Unconditionsd Area
{occupancy Type | {TE) ) {TE)
viang 1 10,000.00 10,000.00 m
vng 2 10,000.00 10,000.00 m
wiing 3 10,0000 10,0000 M
ving £ 10,000.00 10,000.00 m
vang 5 10,000.00 10,000.00 m
Total 50,000.00 S0,000.00 LT
Section 1.3 - Advisory Messages
Basaling Bulkiing Propoesd
Adviscry Massages {0 dag rotation | Buliding SG3: Unmet hours
Numibar of hours "F_'.a1."l; a3d nol mat a 234
MNumibar of hours Codl 1] a3d nol mat a a
Total a 234

TRACSE 700 w633 caloulgiad a1 0950 AM an 01252013
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LEED Energy Performance Summary Report
By Trane

Section 1.4 - Comparison of Proposed Design Versus Baseline Design

Input Paramatar Propossd Deslgn Input Bapslina Daslgn Input
Exiariar Wa Framaall, Nolns 90 1407 Min'Wall Nonras Zan2 &5
Canstructian U-facior - 0.435 S m-n=oF U-facior : 0.055 B m-N=-"F

ool 47 LW Conc 90 1407 Min Roof Manras Zane  2-8
Canstructian U-facior - 0.214 B m-N=-F U-facior - 0.045 S n-n=oF

Reafacihvity 2010

Ralacihity - 0.30

Window 40-gross  [335% 3Ha%
wall rata
Ferestatan | Single Claar 12" = 1 v I LI4: Lighting Power Densities for
Typ2 U-facior - 0.950 B m-n=F BHGCE0.82 U-facir - 0.350 4
\ishoia Transmisshity ©0.773 \ishoia Transols: the Space_By_Space Method
Imiariar Ligi Ligihiing Compilance © Snace -By-5nace Matad Ligihiing Comgilance © 5nace -By-Snace Mathad

Powar Dansity

Cayigimng Contraks - Ma
Suliding - 1.30 WIIF

Caymgimng Conraés © Ma
Sulding - 1.70 WiIF

imariar Light Foom Type - Fuoom Type -
Powar Dansity Wing 1 - 1.30 WiIF Wing 1 -1.70 WiF
Wing 2 -1.30 WiItF Wing 2 -1.70 WiF
Wing 3 - 1.30 WiIIF Wing 3 -1.70 WiF
Wing £ -1.30 WitF Wing £ -1.70 WiF

Wing 5 -1.30 WiiIE

Wing 5-1.70 WiE

Recapladis Bac Bq

Q.50 WiAE

e
Bowar Danslty
VAT Sysl=m - 001 Sysl=m - 001
5'5."51:_"'1' T':.':E Wiglar Source Sast Pumg 5'5."51:_"'1' 3 - 2007 2010_- Packanad Roofion A Condifianss
Usas: Hagirecoy Usas: DB Ecan . . .
Supgly vl © 62792 oim Fanpowar - 419 KW i n s - AHMA: Baseline Equipment Size
Dadicai=d QA Camg - Codl/Hast
Coaing Plani: Coaling panl - 004 Plani: Coaling gant - 001
Equipman Typa: Detaui ar -codlad unitary Typa: Detaul ar -codlad unitary
Calagary . Ar-codlad unitary Calagary : Ar-codlad unitary
Cig Cap: Design Engy Rai - 1 Kihian Cig Cap: Design Engy Rai - 1.33 KWAm
Coaling Plani: Coaling gant - 001
Equipman Typa: Detaull Walar Sowca HP

:-313;-1’3.' © W3lar source neal pump
Cig Cap: Design Engy Rale © 065 kAN

HR Cap: 10.85 MohAon Bngy Rake : Q.05 KiW/MBh

TRACSE 700 w633 caloulgiad a1 0950 AM an 01252013

Projact Mamea -

DatsstNama @ TEST FILEZTRC
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LEED Energy Performance Summary Report

By Trane

Section 1.4 - Comparison of Proposed Design Versus Baseline Design

' CC2: Renewable Energy

CC3: Exceptional Calculation

—LE2: Proposed Exterior Lighting
Power

Input Paramater Propoesd Dasign input Baeslina Daeign input
Chilled Walar Type: Cmslwal chill walar pumg
Pumg Fulll laad consumgion - 0 fwalar
=t i—'_':E-:l-J"I © WSHP - Coal nj fowar o2 - Condansar fan for Hasl Pump
Paramaans ype: Codling towar (DOE) HR Type © Ar-codied condansar
Enargy Consumpian 10065000 kWA Enargy Consumplion - 0.120000 kWA
HedlRgacton | Type: Cond=nser fan f Hadl Pumg
Saramsars —RT‘}'EZ Alr-codiad candansar
Enargy Cansumgpian 0120000 KWAan
AHM4: Baseline Equipment Size
Haging Plam - Hazing plam - 003 Plam - Haztng plam - 002
Equipmean Type: Detauigas -fred heal sncnang e ype© Dataud Secinic rasistance
Category © (Gas -frad hasl enchang Caisgory - Sleciic rasistance
Capaoty | Design Ensrgy Aaie 90 Parcam amosm Capacty © Design Enargy A2 100 Parcam smoam
Hagmng Plam: Ha3eng pam - 002
Equipmam Typa: Dataud Salar
Calegary - Sl
Capacty | Design Ensrgy Rale | 95 Parcant sMoan
Hat Wiar Type: Ha3ing walar drc pumg
Fumg Full laad cansumgpian 0 KW

- LI1: Baseline Exterior Lighting
Power

Basa Lty

Type : Pariing kot ighis
Cascription - Paridng kotights

5= - Paridng kot ighis

Loner—

criptian - Parong ki Bghts

CatasatName @ TEST FILE2ZTRS

Enangy Type - Siackidly ¥ Type - Seciridiy
Haurly Caonsumpgian - 0.1 EW iy Consumplian 201 KW
Schadula © Paridng kol Bghts Sghadula - Paridng kol Bghts
Section 1.5 - Energy Type Summary (Proposed)
Energy Type Utility Rate Description Units
Electric Consumption Asamplewith allutiliies KéWh
Electric Demand Asamplewith allutiliies Y
Gas Asamplewith allutiliies thems
Projact Nama : TRACE® 700 633 caougied 3l 0350 AM an 01252018

Note:

For CC2 and CC3, most renewable energy sources such as solar and wind power cannot be modeled directly in
TRACE 700. They must be modeled outside of the program and input as a negative base utility. A positive base
utility consumes energy whereas a negative base utility adds energy. They will appear as separate line items here.
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1
LEED Energy Performance Summary Report :
BE9: Baseline 4
By Trane
rotations and average
Section 1.6 Baseline Performance - Perfermance Rating Method Compliance
Units of Annua Sgsaing Sgsaing Sgsaing Sazaing
Sasafinz Dasign Enargy & Pasi {0 dag {90 dag {130 dag {Z70 deg | Sasamna
— Srocass Enargy Typ2 Damand ratatan | rotssan ) | rotason ) rotatian | Casign
Spaca Haging wa Sacvicty Enargy Us= (ki) o237 138,508 T ToanaaT T
Camand (W) 2163 2185 21941 2129 272
Space Coaing wa Saciridly Enargy Usa (EWWh) 71,760 73855 73568 7250 72843
Camand (W) 1289 1.2 1333 1323 1315
Hazl Refaction N Blactridty Enargy Usa (KiNT) 9,588 9,580 9525 9,583 0744
q a 162 165 165 163 16.4
LI7: Lighting Full Load Hours— _ " - - ; -
Fans - i “3 This needs to be calculated as " LI8: Interior Lighting  “**  LI6: Interior Lighting
FLH = Energy Use/Demand 21 Annual Energy 23 Peak Demand
Racaptacia Equipman Yag Blaciricity SNy wES ) 1,71 a1,/ a1,7/91 &1,791 a1,7491 |
Camand (W) 238 238 238 238 238 !
ntariar Lightng Na Sacricty Enargy Usa (i) 219,353 213353 213,353 213,353 213354
Camand (W) &30 &30 &30 &30 &30
Parang ktigts - 5352 Yas Saciridly Enengy Usa () 75 75 &5 5 5
Loy Damand (K] 01 01 01 01 01
o - Enargy Use (iharms) i} i} 2 2 ! a
Spacs Hazing Mo e )
LE3, LE4: Exterior
Camand (thanms) aa aa aa
Enargy Usa (MMSt i) 22605 2295 Lighting Energy 10788
Baseline Energy Totals: } } }
Procass (MMBi ) 2508 2508 | 2508 | 2508 | 2508
Section 1.6 Proposed Performance - Performance Rating Method Compliance
Units of Annual
Proposed Dasign Enargy & Paak Proposad
End Usa Srocsss Enargy Typ2 Camand Design
Space Haging Na Blaciricity Enargy Us2 ) 116062
Camand (W) 580
Space Coging Na Blaciricity Enargy Us2 ) 6129
Camand (W) 95
Had Rejactan Ma Saciridly Enargy Us2 ) R
Camand (W) a7
Fans - Imariar Ma Baciricity Enargy s i) 14578
Damand (K] 45
Projact Mamea - TRACSE 700 v6.3.3 caculgiad a1 09250 AM an 017252015
DCaizsaiMame © TEST FILE2TRGC
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LEED Energy Performance Summary Report

By Trane

Section 1.6 Proposed Performance - Performance Rating Method Compliance

LI6: Lighting Full Load Hours —
=i.zz  This needs to be calculated as

[ umsweLI6, LIZ: Interior
=% Lighting Annual

szzzoa02: EFLH = Energy Use/Demand Enengy s (S AT
Damand [KW) 238

imariar Ligiiing Na Blackidly Enangy Us2 (i) 167.740
Damand [KW) 850

Paring ot Bgis - Gasa LTty Yas Sacticy Enangy Us2 (i) &=
Damand (KW a1 ‘

e - E'F_I'rg\ Lisa (e 40 [}

Spaca Haatng Na 3 . AT
— LE5: Exterior Lighting
Camand
- Energy

Proposed Energy Totals: -

Procass {MMBI/y)

| 28077 |

LIS: Interior Lighting
Peak Demand
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Monthly Energy Consumption report

MONTHLY ENERGY CONSUMPTION

By Trane

---— Monthly Energy Consumption ---—

Utility Jan Feb Mar Apr May  June July Aug Sept (o] Nov Dec Total
Electric
On-PkCons. (KWh) 48913 40,855 40975 29464 31,888 38140 35778 38,564 31430 31,325 37,252 44456 449,541
On-PkDemand (kW) 153 138 133 147 184 196 190 198 188 188 137 141 198
Gas
On-PkCons. (thems) 4614 3496 2,638 850 252 14 1 10 207 M 2448 3990 19,292

On-Pk Demand (thermsir) 12 12 1 10 9 3 0 & 10 10 11 1 12
Water
Cons. (1000gal) 0 0 3 12 2 75 75 73 43 18 1 331
Energy Consumption Environmental Impact Analysis
Building 69,268 Biu/(fiz-year) coz2 715,543 |bm/year
Source 132,680 Btu/(ft2-year} S02 2,128 gmiyear

NOX 344 gmiyear

Floor Area 50,000 fi2

Electric
On-PkCons. (kWh) 75742 60558 59581 41480 45335 56081 54552

On-Pk Demand (kW) 298 242 227 182 285 288 278
Energy Consumption Environmental Impact Analysis
Bu\|d\ng 45 577 Btu/(ft2-year) (o{0r] 1,054 251 |bm/year
Source 136,744 Btu(fi2-year) S02 3,138 gmiyear

Floor Area 50,000 fi2

Project Mame:
Dataset Name:  TEST FILEZTRC

\CE® 700 v6.3.3 calculated at 09:50 AM on 01/25/2018
ive-2 Monthly Energy Consumption report Page 1of 1
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Monthly Utility Costs report

MONTHLY UTILITY COSTS

By TRANE

------- Monthly Utility Costs

Utility Jan Feb Mar Apr IMay June July g Sept Oct Nov Dec Total
Alternative 1
Electric
On-Pk Cons. (3) 2,457 2,082 2,0 1,494 1,618 1,827 1,808 1,848 1,592 1,613 1,884 224 22728
On-Pk Demand (5) 1,53 13% 1,331 1,472 1,644 1,883 1,904 1,988 1,878 1,570 1,370 1,418 19,487
Toll (3): 4,008 3,454 3,401 2,967 3,261 3,890 3713 39% 3,470 3,183 3284 3682 42,194
Gas
On-Pk Gors. (3) 2,758 2,154 1,788 359 572 433 447 451 536 333 1,880 2,44 14,821
Water
On-Pk Gons. (31 ] ] 3 12 32 7% 75 73 43 16 1 0 3
Monthly Total ($): 8,761 5,508 5173 3,837 3,368 4,404 423% 4,459 4,043 4,032 4315 8,107 57,445

Building Area = 50,000 ft*
Utility Cost Per Area= 1.135/ft

Proigct Name:
DatasetMame.  TESTFILE2.TRGC

UR2: Modeled utility rate
structure as reported. Take these

values divided by the values on

the Monthly Utility Costs report to
determine the virtual rates

TRACE®T700vE.3.3calculated at04:38 PMon 03/02/2018
Monthly Utility Costs report Page 10f 3
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Library Members Entered Values report

Library Members
Utility Rates
] — UR1, UR2 Utility rate structure.
A sample with all utilities Thisis NCT ar
Electric demand Min Charge 0 Start period: January &The input for the Utlllty rate used
On peak Min demand 0 End perod:  December SRV 1000 .
Fonladuement 0 in both the proposed and baseline
KWhEW flag Mo . . . .
Customerchage 0 are displayed in this section
Electric demand Min Charge ] Start period: January Rate LAutom
Offpeak Min demand ] End perod:  December Skw 5.000
Fuel adjustment ]
KWhEW flag Mo
Customercharge ©
Electric consumption Min Charge o Start period:  January Rate Cutoff
On peak Min demand ] End perod:  December skw 0.080
Fuel adjustment ]
KWhEW flag Mo
Customercharge ©
Electric consumption Min Charge o Start period: January Rate Cutoff
Offpeak Min demand ] End perod:  December SkwW 0.030
Fuel adjustment ]
KWhEW flag Mo
Customercharge ©
Gas Min Charge o Start period:  January Rate Cutoff
On peak Min demand o End perod:  December Sitherm  0.500
Fuel adjustment ]
KWhkW flag Mo
Customercharge ©
Gas Min Charge o Start period:  January Rate Cutoff
Offpeak Min demand ] End perod:  December Sftherm  0.500
Fuel adjustment ]
KWhEW flag Mo
Customercharge ©
Water Min Charge o Start period:  January Rate Cutoff
On peak Min demand ] Endperod  December ~ $1000gal  1.000
Fuel adjustment ]
KWhkW flag Mo
Customercharge ©
ProjectMame TRACE® 700 w8.3.3
Dataset Mame: TEST FILE2.TRC Page 110f18
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Library Members

Schedules
Parking lot lights Simulation type: Reduced year
January - December Cooling design to Sunday Start time End time  Percentane
Midnight  Tam 1000 WHM7: Annual chilled-water
Tam 6p.m 0.0 .
- Wanight 1200 pump energy occupled hours/year
Heating Design Start time End time  Percentage WHMlz: Annual hot water pump
Midnight Tam 1000 .
am oom 0o energy occupied hours/year
8p.m Midnight 100.0
People - Office simulation type: Reduced year
January - December Cooling design to Weekday Start time End time Percentage Utilization
Midnight Tam. 0.0
Tam. gam. 30.0
gam. 5p.m 100.0
5p.m. &p.m 30.0
8p.m Tpm 1.0
7pm Midnight o0
Heating Design Start time End time Percentage Utilization
Midnight Midnight 0.0
January - December Saturday to Sunday Start time End time Percentage Utilization
Midnight Midnight 0.0
Project Name: TRACE® 700 vE.3.3
Dataset Name: TEST FILE 1.TRC Page 6 of 17
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90.1-13 Min Boiler, HW. Gas <300 MBh

Library Members

WHM10, WHM11: Delta T used to

calculate pump gpm

Comments Boiler, Hot Waizr

Category Boiler Gpm = Q / (500 3 DeltaT) es
Heat Source Utility 3 galibtu
Fuel Type Gas KW
Capacity Mbh

Energy Rate 84.000 Percentemcient

Hot Water Pump Hegliing water circ pump

Hotlilatar Eulll oad o Lo

Hot Water Leaving temp 13000 =

Storage tank
Unloading Curve

Nong
Htg StraightLine

WHMS: Hot water plant controls

—Defaultogs-fired heatexchanger
Comments ROOFTOP GAS HEAT
Category Gas-fired heat exchanger
Heat Source Utility
Fuel Type Gas
Capacity

Energy Rate

Hot Water Pump

Hot Water Pump Full Load
Hot Water Leaving temp
Storage tank

Unloading Curve

Project Mame:
Dataset Mame: TEST FILE1.TRC

Mbh
T7.000 Percent efficient

None

0.00 KW
F

None

Htg StraightLine

Miscellaneous Accessories

TRACE® 700 vE.3.3
Page 15 of 17
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Library Members

Heat Rejection

Condenser fan for M7 rooftop
Comments Multizone packaged rooftop cond fan Coil load assignmen
Capacity 100.00 Percent +Iain
Energy consumption 0.08 kWiton Direct evaporator
Low speed consumpt 0.00 Percent full load +Indirect evaporator
Fluid type Water +Auxiliary o
Condenser type Air-cooled condenser +Optional ventilation
Number of cells 1 +Misccooling load
% Air at low Speed 0.00
Approach Temp 5.56 EC
Temp Range 5.56 [C
Wet bulb Temp 2556 °C
Design water flow rate 3.00 gpmiton
Makeup water flow rate 0.00 aal/ton-hr
Hourly Amb WB Offset *
Unloading curve C-Toweron/off

Cooling tower for Cent. Chillers

Coil load assignmen
+Main

Direct evaporator
+Indirect evaporator
+Auxiliary
+Optional ventilation
+Misccooling load

WHMS5: Heat Rejection System

Comments For Centrifuaal Chillers

Capacity 100.00 Percent

Enerav consumption 0.07 EWiton

Low speed consumpt 0.00 Percent full load

Fluid type ater

Condenser type Cooling tower (DOE)

Number of cells

% Air at low Speed 0.00

Approach Temp 7.00 °F

Temp Ranae 10.00 °F

Wet bulb Temp 7800 °F

Design water flow rate 3.00 gpmiton

Makeup water flow rate 320 aalfton-hr

Hourly Amb WB Offset F

Unloadina curve C-Toweron/off
Project Mame:

DatasetMName TESTFILE1.TRC

HeatRecovery

TRACEBT00v6.33
Page 17 of 17

131




Building U-Values report

BUILDING U-FACTORS

BE6: Thermal properties of the
building envelope for the
proposed and baseline

By Trane
ROOM U -FACTORS Btu/h-ft*-°F Room Room
Internal Exposed Summer Winter Summer Winter External IMass  Capacitance

Description Partition Doaor Floor Skylight Skylight Roof Window Window Droor Wall  Ceiling | b Biudb-"F
Alternative 1

W1-R1M-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.850 0.847 0.000 0.438 0317 428 85
W1-R2ZE-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.850 0.947 0.000 0.438 0.317 43.9 97
W1-R3Int-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.000 0.000 0.000 0.000 0.317 311 71
W1-R4W-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.850 0.847 0.000 0.438 0317 481 105
W1-REInt- Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 037 A 71
W2-REN-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.850 0.947 0.000 0.438 0.317 428 95
W2-RTE-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.950 0.947 0.000 0.438 0.317 439 87
W2-R8 S-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.950 0.947 0.000 0.438 0317 46.0 10.1
W2-R8Int- Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.000 0.000 0.000 0.000 0317 311 71
W2-R10Int- Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.000 0.000 0.000 0.000 0317 31.1 7.1
W3-R11Int- Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0317 311 71
W3-R12E-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.950 0.947 0.000 0.438 0.317 439 87
W3-R135-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.850 0.947 0.000 0.438 0.7 46.0 101
W3-R14W-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.950 0.947 0.000 0.438 0.317 48.1 105
W3-R15Int- Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0317 31 74
W4-R17 Int-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0.317 3 71
W4-R16M-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.950 0.947 0.000 0.438 0.317 428 9.5
W4-R19W-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.950 0.847 0.000 0.438 0.317 48.1 105
W4-R20Int-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 037 A 71
W4-R185-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.850 0.947 0.000 0.438 0.317 46.0 101
WE-R21Int-Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.000 0.000 0.000 0.000 0.317 311 71
W5-R22 Int- Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0317 311 71
W5-R23 Int-Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0.317 3 71
W5-R24 Int- Zone 0.000 0.000 0.000 0.000 0.000 0.214 0.000 0.000 0.000 0.000 0317 311 (Al
W5-R25 Int- Zone 0.000 0.000 0.000 0.000 0.000 0214 0.000 0.000 0.000 0.000 0317 311 71
System - 001 - System 0.000 0.000 0.000 0.000 0.000 0214 0.950 0.947 0.000 0.438 0.317 342 77

Project Mame:
Dataset Mame:

TEST FILE2.TRC

BE8: Baseline and Proposed
Fenestration Properties

LACE® 700v6.3.3 calculated at 09:50 AM on 01/25/2018
Building U-Factors ReportPage 1 of 4
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Building Areas report

BE6, BE7: Areas of the building

envelope for the proposed and

BUILDING AREAS baseline
By Trane
Mumber of Floor Area/ Total Partition Int Door Exposed Skylight et Ro Window ‘Window! JExtDoor MetWall
Duplicate Duplicate Room FloorArea Area Area Floor Arg] Area Area Area Wall Area Area
Sys Zon Room Floors Rooms [ L 3 ; L it i it % it P
Alternative 1
W1-R1 N 1 1 800 800 o o o o 900 540 45 0 880
W1-RZE 1 1 800 800 o o o o 900 480 40 o] 720
W1-R3Int 1 1 800 800 o o o o 900 o o 0 o
W1-R4W 1 1 800 800 o o o o 900 240 20 0 960
WA1-REInt 1 1 6,400 6,400 o o o o 8,400 o o o o
W2-RE N 1 1 900 900 o o o o 500 540 45 0 660
W2-RTE 1 1 800 800 o 0 o o 500 430 40 0 720
W2-RES 1 1 900 900 o o o o 900 360 30 0 840
W2-R%Int 1 1 900 900 o o o o 900 o o 0 o
W2-R10Int 1 1 6,400 6,400 o o o o 6,400 o o o] o
W3-R11Int 1 1 800 800 o o o o 900 o o 0 o
W3-R12E 1 1 800 800 o o o o 900 480 40 o] 720
W3-R13S 1 1 800 800 o o o o 900 380 30 0 340
W3I-R14W 1 1 800 800 o o o o 900 240 20 0 960
W3-R15Int 1 1 6,400 6,400 o o o o 8,400 o o o o
W4-R17 Int 1 1 900 900 o o o o 500 o o 0 o
W4-R16 N 1 1 800 800 o o o o 800 540 45 0 660
WA-R1SW 1 1 800 800 o o o o 900 240 20 0 950
W4-R20Int 1 1 &,400 &,400 o o o o 6,400 o o 0 o
WA4-R1ES 1 1 800 800 o o o o 900 380 30 o] 840
WE-R21 Int 1 1 800 800 o o o o 900 o o 0 o
WE-R22 Int 1 1 800 800 o o o o 900 o o 0 o
WE-R23 Int 1 1 300 300 o o o o 900 o o o o
WE-R24 Int 1 1 800 800 o 1] o o 900 o o 0 1]
WE-R25 Int 1 1 6,400 6,400 o o o o 8,400 o o o] o
System - 001 50,000 o o o V] B0 00! 2350 34 (1] 540
Totalbuilding Window Area: 4,8601t° Totalbuilding Wall Area: 14,4001t Building Total Window %: 33.8%
Totalbuilding Skylight Area: 0ft? Total building Roof Area: 50,000 ft° Building Total Skylight %: 0.0%

Project Name:
Dataset Name:  TEST FILE 2TRC

Total building Floor Area: 50,000 ft*

BE7: Baseline and Proposed
Fenestration Areas

TRACE® 700v6.3.3 calculated at 09:50 AM on 017262018
Building Areas ReportPage 1 of 2
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Walls by Direction Entered Values report

ProjectMame

Dataset Mame: C\Usersirbvgei\Documenti TRACE 700 Projecs\LEED Automation testing\PID

TRACE® 700v6.3.3 calculated at 0%:50 AM on 01/25/2018
Alternative- 1 Entered Values - Rooms Page 1of 4

Walls by Direction
By Trane
Alternative 1
North (0 degrees)
Gla
Room Wall U Value Area U value External Internal
Descripfion Descripion Area  Tit ConstTvpe Biwh-fi*-F Alpha| Tvpe ft SHGC Btwh-fi*-F Shading Shading
WA1-R1 N NWall 1,200.0 0 FrameWall Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 5400 082 0.9500 verhang - Mone None
W2-R& N NWall STt 2 207
Opening -1 :Clear1/4* 5400 082 0.8500 verhang - Mone None
WA-R1E N NWall 1 . H
Opening-1 BE7 Basellne and Proposed #Ciear1/4* 5400 082 0.9500 verhang - Mone None
s Fenestration Areas 16200 082 09500
East (90 degrees)
Glass
Room Wall U Value Area UValue External Internal
Descripiion Description Area Titt ConstType Btu/h-fi*-F Alpha| Type i SHGC Btwh fi*-F Shading Shading
W1-RZE EWall 1,200.0 0 FrameWall, NoIns 0.4376 0.80
Opening-1 Window Single Clear1/4* 4800 082 0.9500 verhang - Mone MNone
W2-RTE EWall 1,200.0 0 FrameWall Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 4300 082 0.9500 verhang - Mone None
W3I-RI1ZE EWall 12008 0_Frame izl holne pa7s _non
Opening-1 ear1/4* 430.0 032 0.9500 verhana - Mone None
»#5 BE8: Baseline and Proposed 14400 052 08500
South (180 degrees) . .
Fenestration Properties "
Room Wall Area UValue External Internal
Descripfion Descripfion Ar . . ft SHGC Btwh fi=F Shading Shading
W2-RES SWall 1,200.0 0 FrameWall, NoIns 0.4376 0.80
Opening-1 Window Single Clear1/4* 3600 082 0.9500 verhang - Mone MNone
W3IR13IS SWall 1,200.0 0 FrameWall, Mo Ins 0.4376 0.80
Opening-1 Window Single Clear 1/4* 3600 082 0.9500 verhang - Mone None
W4-R185 SWall 1,200.0 0 FrameWall, NoIns 0.4376 0.80
Opening-1 Window Single Clear1/4* 3600 082 0.9500 verhang - Mone Nong
3,600.0 0.4376 1,080.0 0.82 0.9500
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Walls by Cardinal Direction entered values report

Walls by Cardinal Direction
By Trane
Alternative 1
EastFacing
Gla
Room Wall U Value Area U value External Internal
Descripfion Descripion Area  Dir Tit ConstTvpe Biwh-fi*-F Alpha| Tvpe ft SHGC Btwh-fi*-F Shading Shading
WA-R2E EWall 1,200.0 50 0 FrameWall Molns 0.4376 0.80
Opening-1 Window Single Clear1/4* 480.0 o082 0.9500 verhang - Mone None
W2-RTE EWall 1,200.0 o STt 2 207
Opening-1 ear1/4* 480.0 o082 0.9500 verhang - Mone None
W3-R12E EWall 1,200.0 . H
Opening -1 BE7 Basellne and Proposed ear1/4* 480.0 o082 0.9500 verhang - Mone None
36000 Fenestration Areas 14400 032 09500
North Facing
Glass
Room Wall U Value Area UValue External Internal
Descripiion Description Area Dir_ Tit ConstType Btu/h-fi*-F Alpha| Type i SHGC Btwh fi*-F Shading Shading
WiI-R1N N'Wall 1,200.0 0 0 FrameWall, Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 5400 DBz 0.9500 verhang - Mone MNone
W2-R& N NWall 1,200.0 0 0 FrameWall Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 540.0 o0a2 0.9500 verhang - Mone None
W4-R16 N N'Wall 1,200.0 0 0 FrameWall, Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 5400 .82 0.9500 verhana - None None
3,600.0 1,620.0 0.82 0.9500
South Facing a
BE8: Baseline and Proposed cn
Room Wall . A Area UValue External Internal
Descripiion Description Area FeneStratlon Propertles ft* SHGC _Biwh ft*F Shading Shading
W2-RES SWall 1,200.0
Opening-1 ear1/4* 3800 o082 0.9500 verhang - Mone MNone
W3IR13IS SWall 12000 180 O FrameWall Nolns 0.4376 0.80
Opening-1 Window Single Clear 1/4* 3600 082 0.9500 verhang - Mone None
W4-R185 SWall 12000 180 O FrameWall Nolns 0.4376 0.80
Opening-1 Window Single Clear1/4* 380.0 o082 0.9500 verhang - Mone Nong
3,600.0 0.4376 1,080.0 0.82 0.9500

TRACE® 700v6.3.3 calculated at 0%:50 AM on 01/25/2018
Alternative- 1 Entered Values - Rooms Page 1of 4

ProjectMame
Dataset Mame: C\Usersirbvgei\Documenti TRACE 700 Projecs\LEED Automation testing\PID
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Room Information entered values report

ENTERED VALUES

ROOMBY ROOM
By Trane

AHM9: Modeled ventilation
rate

Boom, T Zone Description : No Zone System Description: System - 001
GENERAL INFORMATION PEOPLE AIRFLOWINFORMATION
Floor Area: 900 f* Fir-FirHeight 12.01 People Type: Generf - 3
Plenum Height: 3.0 ft Height AboveFir: # of People: 143sg o i R WentType: Officespace
SlabCnstrType: 4*LW Concrete People Sensible: 250 Bt BElO' Inflltratlon VentValu 0.08 cfm/sq ft
Room Mass: Time delay based on actual mass PeoplelLatent : 200 Bt -
Ceifing R-Valug: 1.756 hr-ft*-*F/Btu People Scheduls: People-Office

Is THereCarpet
Design ClgDB / Drift Point:
Design Htg DB / Drift Poi

Design RelativeHumidiy :

Moisture Capacitance:
Clg Tstal: Mone
Htg Tstat: None

Thermostat Location:Room
Humidistat LocationRoom

<
m

TE0°F/81.0°F
TOOF/84.0°F
B0 %
Mone

Floor Multiplisr: 1
Room Multiplier: 1

Workstation: 1.0 workstation/person

LIGHTS
Lighting Type: Recessed fluorescent, notvented, 80% load|
to space
Fixture Type: RECFL-MV
% LoadtoRA: 20 %
Lighting Schedule: Lights - Office

Infil Value:
Infil Schedule:

0.00 airchangeshr
Available (1008)

0.00 airchangeshr

* pwailable (100%)
hy: To becalculated

Room B3
m e < L14:

To becalculated

Baseline and proposed

CO2 Sensor LocationNone Lighting Amount: 1.3 Wisq ft Cool Ilghtlng power denslty 100 %
Room Type:.Condifioned BallastFactor: 1.0 Heat 80 %
Er: Defaultbased on system type
Adj Pct Pct  Pct Rad
Glass Temp/  Sen/ Rm/ Ret/ Frof
Areal ConstType / U Value Type ! Area  Shade U Value External Internal Gmd Cool Heat Perm Loss
Description Amount  Dir Tit Schedule Btuh-ft*-°F Alpha|Enerqgy Type fi* Cosf  Btwh-f*-F Shading Shading Refl Tmp Tmp Len Coef
Roof-1 900 fi2 0 90 4*LWConc 02135  0.90 o Cwerhang - Mone Maone
N'wall 1,200 ft* 0 0FrameWall, Mo Ins 0.4376  0.80
Cpening-1 Window Single Clear 1/4* 540 0.95 0.95  Owerhang - Mong Maone 0.00
Misc Load 1 0.50Wisqg ft Misc- Low riseoffice Electricity 100 100 0 60.00

Note: Alternative 1 rooms are displayed first. Alternative 2 rooms are displayed later in the report.

ENTERED VALUES AHM10: Modeled fan flow
ROOMBY ROOM rates
By Trane
Room Description : W1-R1 N Zone Description : No Zone Syladnad MR R L
GENERAL INFORMATION BEOPLE AIRFLOWINFORMATION
Floor Area: 900 f* Fir-FirHeight 12.01 People Type: General Office Space Cooling (Peop-based) Heating (Area-based)
Plenum Height: 3.0 ft Height AboveFir: # of People: 143 sqgft/person WentType: Officespace Officespace
SlabCnstrType: 4*LW Concrete People Sensible: 250 Btuh VentValue: 5.00 cfm/person 0.05 cfm/sq ft
Room Mass: Time delay based on actual mass PeoplelLatent : 200 Btuwh VentSchedule: Vent- Office
Ceijing R-Value: 1.7586 hr-ft*-*F/Btu People Schedule: People-Office Infil Type: Mane Mane
Is THereCarpet? YES Infil Value: 0.00airchangeshr 0.00 airchangeshr
Design ClgDB / Drift Point: 760 °F /81.0 °F Workstation: 1.0 workstation/person Infil Schedule: Available (100%)
Design HtgDB / Drift Point: 700 *F/84.0°F Vav Ajrflow:
Design RelativeHumidity: 50 % LIGHTS Wav Sched: Available (100%)
Moisture Capacitance: Mone . Supply: To becalculated To becalculated
Clg Tstat: None Lighting Type: Eesc;;z:d fluorescent, notvented, 50% load Aux Supply: To becalculated To becalculated
Ftg Tetat tons Fixture Type: RECFL-NV o Available (100%)
Thermostat Location:Room Floor Multiplier: 1 % LoadtoRA: 20 % : Std 62.1-2004
Humidistat LocationRoom Room Multiplier: 1 Lighting Schedule: Lights - Office —_——
C02 Sensor LocationNone Lighting Amount: 1.3 Wisq ft Cooling Ez: Ceiling clasupply, ceiling reum 100 %
Room Type:.Condifioned BallastFactor: 1.0 Heating Ez: Ceiling supply>Trm+16"F(8°C), ceiling reum 80 %
Er: Default based on system type
Adj Pct Pct  Pct Rad
Glass Temp/  Sen/ Rm/ Ret/ Frof
Areal ConstType / U Value Type ! Area  Shade U Value External Internal Gmd Cool Heat Perm Loss
Description Amount  Dir Tit Schedule Btuh-ft*-°F Alpha|Enerqgy Type fi* Cosf  Btwh-f*-F Shading Shading Refl Tmp Tmp Len Coef
Roof-1 900 fi2 0 90 4*LWConc 02135  0.90 o Cwerhang - Mone Maone
N'wall 1,200 ft* 0 0FrameWall, Mo Ins 0.4376  0.80
Cpening-1 Window Single Clear 1/4* 540 0.95 0.95  Owerhang - Mong Maone 0.00
Misc Load 1 0.50Wisqg ft Misc- Low riseoffice Electricity 100 100 0 60.00
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Building Envelope Cooling Loads at Coil Peak

BUILDING ENVELOPE COOLING LOADS
at Coil Peak

By Trane
Alternative 1
WALL WINDOW
enum enum pace pace pace enum pace pace enum enum
Pl Pl 5 5 5 Pl 5 5 Pl Pl
Load CLTD Load CLTD Solar Solar Solar Conducion CLTD Conducion GCLTD

System Zone Room Btu/h °F Btuh °F Btu'h Btu/h CLF Btush °F Btuh °F
WI-RT N ZnTou S = = = == == = -
WIR2E ZnTotitve 5232 827 11908 6438 91,085 0 0.945 2375 5.2 0 0.0
W1-R3Int Zn Totitve 0 00 0 0.0 0 0 0.000 0 0.0 0 00
WI-RAW ZnTotive 9418 717 23420  81A 46,043 0 0.944 3,427 180 0 0.0
W1-RS Int ZnTotive o 0o 0 0.0 0 0.0
W2-RE N Zn Totive 2441 188 4382 277 0 00
W2-RTE Zn Totive 523 827 11808 643 . . . 0 00
W2RE S ZnTosme o793 oo o s | BEL1: Design cooling loads for 0 00
W2-RS Int Zn Totikve 0 00 0 00 . 0 00
W2-R10Int ZnTotitve 0 00 0 0o baseline and proposed o 0.0
W3-R11 Int ZnTotive 0 00 0 0.0 0 0.0
W3-R12E ZnTotitve 8232 827 11908  G4s 0 0.0
W3-R13 S Zn Totitve 8793 &0 17130 725 o0, 150 v Voo 2000 oo 0 0.0
W3R14W ZnTotitve 9418 717 23420 &1A 46,043 0 0.944 3427 16.0 0 00
W3-R1EInt ZnTotitve o 00 0 0.0 0 0 0.000 0 0.0 0 0.0
WARIT Int ZnTotitve 0 00 0 0.0 0 0 0.000 0 0.0 0 )
WARIEN ZnTotive 2441 188 4382 277 18,088 0 0.955 9,342 18.2 0 0.0
WARISW ZnTotive 9418 717 23420  81A 46,043 0 0.944 3,427 180 0 00
W4-R20Int ZnTotive o oo 0 00 0 0 0.000 0 00 0 00
WARIES Zn TotiAve 8793 870 17130 725 68,138 0 0.986 2338 65 0 00
W5-R21 Int ZnTotitve 0 00 0 0.0 0 0 0.000 0 0.0 0 0.0
W5-R22 Int Zn Totikve 0 oo 0 0.0 0 0 0.000 0 0.0 0 00
WE-R23 Int ZnTotitve 0 00 0 0.0 0 0 0.000 0 0.0 0 0.0
W5-R24 Int ZnTotive 0 00 0 0.0 0 0 0.000 0 0.0 0 00
WE-R25 Int Zn Totitve 0 0o 0 0.0 0 0 0.000 0 0.0 0 0.0
System - 001 SysTotdve 86651 550 170448 658 869,995 0 0852 52441 1.4 0 00
System - 001 Sys Block 80577 365 127,308 480 271811 0 0438 78731 17.1 0 0.0

Proiect Mame:
Dataset Mame:  TEST FILE2.TRC

TRACE® 700 v6.3.3 calculated at 09:50 AM on 01/25/2018
Alternative- 1 EnvelopelLoads at Coil Peak ReportPage 1 of 8

Note: Alternative 1 loads are displayed first, alternative 2 loads are later in the report.
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Building Envelope Heating Loads at Coil Peak

BUILDING ENVELOPE HEATING LOADS
at Coil Peak

By Trane
Alternative 1
WALL WINDOW
Plenum  Plenum Space Space Space Plenum Space Space Plenum Plenum
Load CLTD Load CLTD Saolar Solar Solar Conducion CLTD  Conducion CLTD
System Zone Room Btwh °F Btwh °F Btw'h Btuh CLF Btuih °F Btwh °F

WI-RTHM ZnTob — i il it e —
W1-R2E Zn TotlAve -8,786 -869  -13968 -76.0 o o] 0.000 -34784 -T6.4 o 0.0
W1-R3 Int Zn ToltlAve o 0o o 00 o 1] 0.000 o 0o o 0.0
W1-R4W Zn TotlAve -8.786 -8689  -21,950 -78.0 o 1] 0.000 -17.377 -T6.4 o 0.0
W1-R5 Int Zn TotlAve o 0.0 o 0.0 2 2 2090 2 a0 2 0.0
W2-R6 M Zn Tot/Ave -8.786 -868 -11,973 -76.0 0.0
W2-RTE Zn ToblAve -3.788 -669  -13,988 -76.0 a q 0.0
W2-RB 5 ZnTotiive -8785 -868 -17.989  -TED BE11: Design heatlng loads for 0.0
W2-R8Int Zn TotlAve o 00 o oo 0.0
W2-R10Int Zn Tot/Ave o 00 o oo i 0.0
W3-R11Int Zn TotlAve o 00 o oo base“ne and proposed 0.0
W3-R12ZE Zn Tot/Ave -8,786 -669  -13,968 -76.0 0.0
W3-R13 5 Zn TotlAve -8,786 -869  -17.95% -76.0 - - S e - = 0.0
W3-R14W Zn TotlAve -8,786 -669  -21,950 -76.0 o o] 0.000 17,377 -T6.4 o 0.0
W3-R151nt Zn TollAve V] 00 o 0o V] 1] 0.000 V] 00 o 0.0
W4-R17 Int Zn TotlAve o 00 o 00 o 1] 0.000 o 00 o 0.0
W4-R18 N Zn ToltlAve -8.786 -B69 11573 -T8.0 o 1] 0.000 -35,088 -T8.4 o 0.0
W4-R19W Zn TotlAve -8,786 -669  -21,850 -76.0 o 0 0.000 7377 -T6.4 o 0.0
W4-R20 Int Zn ToblAve o 00 o 0o o 1] 0.000 o 00 o 0.0
W4R18 S Zn TotlAve -8.788 -669  -17.959 -76.0 o 0 0.000 -26,066 -T6.4 o 0.0
W5-R21 Int Zn TotlAve o 0.0 o 0.0 o 0 0.000 o 0.0 o 0.0
W5-R22 Int Zn TotlAve o 0o o oo o o] 0.000 o 0o o 0.0
WE-R23 Int Zn TotlAve o 00 o oo o o 0.000 o 00 o 0.0
WE-R24 Int Zn Tot/Ave o 00 o oo o o] 0.000 o 00 o 0.0
WE-R25 Int Zn TotlAve o 00 o oo o o 0.000 o 00 o 0.0
System - 001 Sys ToblAve 105,435 -869 -197,554 -76.0 ] 1] 0.000 -351,884 -T6.4 o 0.0
System - 001 SysBlock  -105,438 -869 -197.554 -76.0 o o] 0.000 -351,884 -T8.4 o 0.0

Proiect Mame: TRACE® 700 v6.3.3 calculated at 09:50 AM on 01/25/2018

Dataset Mame:  TEST FILE2.TRC Alternative- 1 EnvelopeHtg Loads at Coil Peak Report Page 10f8

Note:

Alternative 1 loads are displayed first, alternative 2 loads are later in the report.
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Plant Information entered values report

ENTERED VALUES

PLANTS
By TRANE

Cooling Plant: Cooling plant - 001

Sizingmethod: Peak
Heatrejectiontype: None
Secondary distribution pump: None
Secondary pump consumption: 0 Ft Water
Thermal storagetype: None
Thermalstorage capacity: 0 ton-hr
Thermalstorage schedule: Off (0%)

Equipment tag: Water source heat pump - 001

Genthermall nop

TLoop EntBldg: Mone Flowscheme: Fully mixed
TLoopschedule: Maone Loopfluid glycol: 0%
Flow rate: 100.00% of condenser flow rate Heatexchanger approach: 0°F
Looppump MNant

]
Pump F L. rate: 0.00ft water

Cooling Type: Default Water Source HP

Cooling plant- 001

OperatingMode Capacity

Energy Rate

Pumps Type

FullLoad Consumption

Coolin
Heatrecovery: 10.8 Mbhiton
Tankcharging
Tankcharging & heat recovery

Hest Rejection and Thermal Storage

0.6500 kWiton
0.0500 kWiMbh

Chilledwater : Cnstvol chill water pump
Condenserwater: None
Heatrecovery or aux cond: Nong
Freecooling: Nonge

EguipmentOptions

0.00 FtWater

Heatrejection type: WSHP- Cooling tower
Thermal storagetype: Heatpump \Dbp nostorage

T-storagecapacity: 12 galton

T-storageschedule: Heatpump

Sequencingtype:
Demandlim priority

Dsn chilled water delta T:
Dsncond water deltaT:

Single Free clg type: None
Fluid cooler type: None

10 °F Loadshed econ: no

10 °F Evap precooling:no

Hotgas reheatNo

Reset Based On Reset Curve Max Reset TD
ChilledWater:None None o°F
CondenserWater:None MNone 0°F

Cond. heatto plant.

Energy source: Heating plant - 002
Rejectcondheat: Heat Reject.Equip

Equipschedule: Available (100%)

Cooling Plant: Cooling plant - 004

Sizingmethod: Peak
Heatrejectiontype: None
Secondary distribution pump: None
Secondary pump consumption: 0 Ft Water
Thermal storagetype: MNone
Thermal storage capacity: 0 ton-hr
Thermal storage schedule: Off (0%)

Equipment tag: Air-cooled unitary - 002

AHMD5: DX cooling efficiencies

Centhermall nop

Pump F.L. rate: 0.00ft water

Cooling Type: Default air-cooled unitary

ndenser flow rate

Flowscheme: Fully mixed
Loopfluid glycal: 0%
Heatexchanger approach: 0°F

Coolingplant- 004

OperatingMode Capacity

Energy Rate

Pumps Type

FullLoad Consumption

Cooling:
Heatrecovery

1.0000 kK\Viton

Tankcharging
Tankcharging & heat recovery

Heat Rejection and Thermal Storage

Chilledwater: None
Condenserwater: None
Heatrecovery or aux cond: None
Freecooling: Mone

EguipmentOptions

Heatrejectiontype: Condenserfan for Heat Pump
Thermal storagetype: Mone

T-storagecapacity: 0 ton-hr

T-storageschedule: Storage

ResetBased On

Reset Curve

Sequencingtype:
Demand|lim priority :
Dsn chilled water delta T:
Dsn cond water deltaT:

IMax Reset TD

Single Free clgtype: None
Fluid coolertype: None
10 °F Loadshed econ: no

10 °F Evap precooling: no

Hotgas reheatNo

Project Name:

Dataset Name: TEST FILE2.TRC

Energy source:
Rejectcondheat: Heat Reject.Equip

Cond. heatto plant.

Equipschedule: Available (100%)

TRACE® 700 v&.3.3 calculated at 04:35 PM on 03/02/2018
Alternative - 1 Entered Values - Plants Page 1of &
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Chilled Water: None
Condenser\Water:Mong

ENTERED VALUES
PLANTS

By Trane

|
win

Heating Plant: Heating plant - 002

Sizingmethod: Peak
Cogenerationtype: Mone
Secondary distribufion pump: Mone
Secondary pump consumpliion: O Ft Water
Thermalstorage type: None
Thermal storage capacity: 0 ton-hr

Equipmenttag: Boiler - 001

Heating Type: Default Boiler

Heatingplant- 002

Heating capacity
Energyrate: 85.00 % Effic.

Hotwater pump type: Heatingwater circ pump
Hotwater pump cons: 0.00 kW

Thermalstoragetype: None

Thermalstorage capacty: 0 ton-hr
Thermal storage schedule: Storage

Equipmentschedule: Available{100%)

Demandlimiting priorty :

Heating Plant: Heating plant - 003

Sizingmethod: Peak
Cogenerationtype: Mone
Secondary distribufion pump: MNone
Secondary pump consumplion: O Ft Water
Thermalstoragetype: Mone
Thermal storage capacity: 0 ton-hr

Equipmenttag: Gas-fired heatexchanger - 002

Heating Type: Default gas-fired heat exchanger Heating plant-003

Heating capacity
Energyrate: 90.00 % Effic.

Thermalstoragetype: None

Thermalstorage capacity: 0 ton-hr
Thermalstorage schedule: Storage

Equipmentschedule: Available{100%)

Demandlimiting priorty :

Base Utilities

Plantassigned fo: Stand-alone
Type: Parkinglot lights

Descripion: Parkinglot lights
Demandlimiting priority:

Schedule: Parkinglot lights
Hourly demand: 0.10 kW

Miscellaneous nes

Plantassigned fo: Coolingplant- 001
Equipmenttag: All

Project Name:
Dataset Mame: TEST FILE2.TRC

Type: Nong

Description:

Schedule Off(0%)
Energy. 0.00 kW

LE2: Exterior Lighting Entered

Lighting Power

I'RACE® 700vE.3.3 calculated at 09:50 AM on 01/25/2018
Alternative- 1 Entered Values - Plants Page 2 of 4
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ENTERED VALUES
PLANTS
By TRANE

Chilled\Water:MNone None 0°F
CondenserWater:Nong None o°F

Heating Plant: Heating plant - 002
Sizingmethod: Peak
Cogenerationtype: Mone
Secondary distribution pump: None
Secondary pump consumption: O Ft Water
Thermal storagetype: Mone
Thermalstorage capacity: 0 ton-hr
Equipment tag: Boiler - 001
Heating capacity:
Energy rate: 95.00 % Effic.

AHM?7: Heating system efficiency
Heating Type: Default Boiler Heating plant - 002

Thermal storagetype: Mone
Thermalstorage capacity. 0 ton-hr
Thermalstorage schedule:  Storage

Equipmentschedule: Awvailable (100%)
Demandlimiting priorty

Hot water pump type: Heating water circ pump
Hotwater pump cons: 0.00 kW
Heating Plant: Heating plant - 003
Sizingmethod: Peak
Cogenerationtype: None
Secondary distribution pump: Mone
Secondary pump consumption: 0 Ft Water
Thermal storagetype: Mone
Thermalstorage capacity: 0 ton-hr
Equipment tag: Gas-fired heat exchanger-002

Heating capacity:
Energy rate: 90.00 % Effic.

SWH3: Service Hot Water heating
-003

Heating Type: Default gas-fired heat excr t
n po

Thermal storagetype: Mone pl
Thermalstorage capacity: 0 ton-hr
Thermalstorage schedule:  Storage

Equlpme_n_tscne_dula Available (100%)

Heating Plant: Heating plant - 005

Sizingmethod: Peak
Cogenerationtype: None
Secondary distribution pump: Mone
Secondary pump consumption: 0 Ft Water
Thermal storagetype: Mone
Thermalstorage capacity: 0 ton-hr

Equipment tag: Boiler- 003

Heating capacity:
Energy rate: 83.30 % Effic.

Heating Type: Default boiler
Thermal storagetype: None
Thermalstorage capacity: 0 ton-hr
Thermalstorageschedule:  Storage

Heating plant - 005

Equipmentschedule: Available (100%)
Demand limiting priority

Hot water pump type: Heating water circ pump
Hotwater pump cons: 0.00 kW

TRACE® 700 v6.3.3 calculated at 04:39 PM on 03/02/2018

Project Name:
Alternative - 1 Entered Values - Plants Page 2of &

Dataset Name: TEST FILE2.TRC

ENTERED VALUES
PLANTS ) .
By TRANE SWH3: Service Hot Water base
utility

Base Utilities

Schedule: Parkinglotlights

Plantassignedto: Stand-alone

Descriptiort Parking lotlights

Plantassignedto: Heating plant - 005
Type: Domestic Hot Water Load

Description Domestic Hot Water Load

Demandlimiting priority:

Schedule: Available (100%)
Hourly demand: 100.00 Mbh

Plantassignedto: Cooling plant- 001
Equipment tag: All

Type: None
Descriptior

Schedule: Off (0%)
Energy: 0.00 kW
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ENTERED VALUES
PLANTS

By TRANE
Cooling Plant: Cooling plant - 004
Sizingmethod: Peak Genthermsll onp
Heatrejection type: None TLoop EntBldg: Mane Flowscheme: Fully mixed
Secondary distribution pump: None TLoopschedule: Mone Loopfluid glycol: 0%
Secondary pump consumption: 0 Ft Water Flow rate: 100.00% of condenser flow rate Heatexchanger approach: 0°F
Thermal storagetype: None Looppump Mone
Thermalstorage capacity: 0 ton-hr Pump F.L. rate: 0.00ft water
Thermalstorage schedule: Off (0%)
—
Equipment tag: Water-cooled chiller - 001 Cooling Type: Default water-cooled chiller Coolingplant- 004
OperatingMode Capacity Energy Rate Pumps Type FullLoad Consumption|
Cooling: 0.4300 KWiton Chilledwater . Cnstval chill water pump 50.00 FtWater
Heatrecovery Condenserwater: Cnstvol cnd water pump - Low Eff 30.00 Ft Water
Tankcharging Heatrecovery or aux cond: Nong
Tankcharﬁinﬁ & heat recovery Freecooling: Cnstvol chill water pump 10.00 Ft Water
HeatRejection and Thermal Starage Equipmeridiptions
Heatrejection type: Coolingtower for Cent. Chillers Sequencingtype: Parallel Free cla type: Plate & frame sew Energy source:
[Thermal storagetype: None | Demandlim priority : Fluid c{
T-storagecapacity: 0 ton-hr Dsn chilled waterdeltaT: 10 °F Loads . A
T-storageschedule: Storage Dsn cond water deltaT: 10 °F Evapp WHM3. Chl”ed-water PumpS
Hotg
Reset Based On Reset Cuive IMax Reset TD I
ChilledWater:None MNone o°F
Condenser'Water:None None ot

Coolingplant- 004

Equipment tag: Water-cooled chiller - 002 WHM5 Heat Rejection svstem 1 chiller
En

OperatingMode Capacity

FullLoad Consumption

Cooling: 0.4800 KWiton Chilledwater :_Cnstvol chill water pump 50.00 FtWater
Heatrecovery Condenserwe
Tankcharging Heat recovery or aux co .
Tankcharging & heat recavary Freecon WHM3, WHM4: Pump delta T used to
HeatRejection and Thermal Storage _
Heatrejection type: Coolingtower for Cent. Chillers Sequencingtype: Parallel Sree calculate pump gpm
Thermal storagetype: Nong | Demandlim priority Fluid cot
T-storagecapacity: O ton-hr Dsn chilledwaterdeltaT: 10 °F Loadsh - *
T-storageschedule: Storage Dsn cond water deltaT: 10 °F Evappre Gpm - Q/ (500 Delta T)
— Hotas
Reset Based On Reset Gurve Max Reset T0 WHMA4: Chilled-water Loop Parameters
ChilledWater:None None o°F
Condenser\Water:Mone None 0°F

WHM2: Chilled-water Plant Controls WHM1: Chilled-water Plant

Project Name:
Dataset Name: TEST FILE 1.TRC

TRACE® 700 v&.3.3 calculated at 07:56 PM on 03/04/2018
Alternative - 1 Entered Values - Plants Page 1of 4
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WHMS: Hot water plant

ENTERED VALUES

PLANTS
By TRANE

Heating Plant: Heating plant - 005

Sizingmethod: Peak
Cogenerationtype: None
Secondary distribution pump: None
Secondary pump consumption: 0 Ft Water
Thermal storagetype: Mone
Thermalstorage capacity : © ton-hr

Equipment tag: Boiler - 001

Heating Type: Default Boliler

Heating plant - 005

Heating capacity:
Energy rate: 90.00 % Effic.

Hot water pump type: Heating water circ pump
Hotwater pump cons: 20.00 Ft Water

Thermal storagetype: None
Thermalstorage capacity: 0 ton-hr
Thermalstorage schedule:  Storage

Equipmentschedule: Available (100%)
Demand limiting priorty

Base Utilities

Plantassignedto. Stand-alone

miscen: WHM11: Hot water pumps

Plant ass i G
Equipment tag: All

Project Name:
Dataset Name: TEST FILE 1.TRC

Descriptiort Parking lot lights Proposed Schedule: Parkinglotlights

limiting priorf
WHM10: Hot water loop parameters
DESD[;:;YUIUF[ Energy: 0.00 kW

TRACE® 700 v6.3.3 calculated at 08:356 PM on 03/04/2018

Alternative - 1

Entered Values - Plants Page2 of 4
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Equipment Energy Consumption Report

By TRANE

EQUIPMENT ENERGY CONSUMPTION

Alternative: 1 Proposed

---— Monthly Consumption

Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Lights
Electric (kWh)} 13.923.0 12,557.0 15,2490 13.280.0 14,588.0 14,588.0 13,260.0 15,2450 13.260.0 14,586.0 13,923.0 13,260.0 167,739.0
Peak (kW) 65.0 86.0 86.0 65.0 65.0 650 65.0 86.0 65.0 65.0 650 65.0 650
Misc. Ld
Electric (kWh) 6,810.0 6,160.0 7.370.0 6,500.0 7,090.0 7,060.0 68300 7.370.0 6,500.0 7,090.0 6780.0 6,830.0 81,790.0
Peak (kW) 238 238 2338 238 2338 2338 238 238 2338 2338 2338 238 2338
CODHﬂg Coil Condensate
Recoverable Water (1000gal) 0.0 0.0 0.0 0.1 04 1.8 21 . -
Fest (1000gattin 00 o o o o o °» SWHA4: Service Hot Water full load hours,
Bsu 1: Parking lot lights SWH5: Service Hot Water proposed
Electric (kWh)} 40.3 364 403 39.0 40.3 390 40.3
Peak (kW) 01 01 o1 o1 01 01 0.1 01 o1 01 01 01 01
Bsu 2: Domestic Hot Water Load
Proc. Hot Water (therms) 7440 672.0 7440 7200 T44.0 720.0 7440 T440 7200 T440 720.0 7440 8,760.0
Peak (therms/Hr) 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0

Cpl 1: Cooling plant - 001 [Sum of dsn coil capacities=182.7 tons]

Water source heat pump - 001 [Clg Nominal Capacity/F.L Rate=182.7 tons / 118.7 kW]  (Cooling Equipment - Cooling Mode)

Electric (kWh) 135 2442 3878 25095 58864 131377 128710 127132 76629 31910 5013 105.4 59,5238
Peak (kW) 48 7.8 329 50.7 840 8.3 6.1 917 825 53.7 242 47 91.7
Water source heat pump - 001 [Htg Nominal Capacity/F.L.Rate=1.987 mbh / 89.4 kW]  (Cooling Equipment - Heating Mode)
Electric (kWh) 250855 19,377 14,3021 5,152.3 20233 2830 3.0 2201 1,639.4 47543 135802 217754 108,654.5
Peak (kW) 86.1 86.1 63.3 57.1 51.8 Iro 10.1 457 54.3 55.3 63.4 §4.3 86.1
WSHP - Cooling tower [Design Heat Rejection/F L. Rate=216.4 tons / 14.28 kW]
Electric (kWh) 0.0 0.0 135.0 4265 7738 1517.9 1,847.2 1,447.2 9565 4232 835 0.0 74109
Peak (kW) 0.0 0.0 35 38 51 72 6.4 7.4 7.3 45 34 0.0 73
WSEHP - Cooling tower
Make Up 'Water (1000gal) 0.0 00 28 12.0 32,0 757 749 734 428 181 14 0.0 3305
Peak (1000galiHr) 00 00 0.2 03 0.4 05 05 05 05 0.3 o1 00 05

Project Name:
Dataset Name TEST FILE2.TRC

TRACE® 700 v&.3.3 calculated at 04 38 PM on 03/02/2018
Alternative-1 Equipment Energy Consumption report page 1 of 5
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EQUIPMENT ENERGY CONSUMPTION
By TRANE

Alternative: 2 ASHRAE Baseline 90.1-07 Climate Zone 6A

—--—  Monthly Consumption ----—

Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nav Dec Total
Lights
Electric (kWh) 18,207.0 16,473.0 19,8410 17,340.0 19,074.0 19,074.0 17,340.0 19,9410 17,3400 19,074.0 18,207.0 17,340.0 219,351.0
Peak (kW) 35.0 85.0 35.0 35.0 35.0 35.0 85.0 85.0 35.0 35.0 35.0 35.0 35.0
Misc. Ld
Electric (kWh) 6,810.0 8,160.0 7.370.0 6,500.0 70900 7,080.0 6,530.0 73700 6,500.0 7,090.0 6,780.0 6,530.0 81,790.0
Peak (kW) 238 238 238 238 238 238 238 238 238 238 238 238 238
Cooling Coil Condensate
Recoverable Water (1000gal) 00 0.0 0.0 0.1 08 28 33 43 20 0.4 00 0.0 135
Peak (1000gal/Hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Bsu 1: Parking lot lights SWHS5: Service Hot Water baseline
Electric (kWh) 403 364 403 390 403 330 403
Peak (kW) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Bsu 2: Domestic Hot Water Load
Proc. Hot Water (therms) 7440 672.0 7440 7200 7440 720.0 7440 7440 7200 7440 720.0 744.0 8,760.0
Peak (therms/Hr) 10 1.0 1.0 10 10 10 1.0 1.0 1.0 10 10 10 10
Cpl 1: Cooling plant - 001 [Sum of dsn coil capacities=127.8 tons]
Air-cooled unitary - 001 [Clg Nominal Capacity/F.L.Rate=127.8 tons / 176.4 kW]  (Cooling Equipment)
Electric (kWh) 0.0 0.0 1.0 738.8 58867 161884 176781 15,1504  ©9,568.4 35626 1347 0.0 71,689.1
Peak (kW) 0.0 0.0 1.0 296 91.3 126.0 109.9 127.1 128.8 757 159 0.0
Condenser fan for Heat Pump [Design Heat Rejection/F L .Rate=178.0 tons / 21.36 kW]
Electric (kWh) 0.0 0.0 0.2 106.5 767.1 2,145.1 2,366.0 2,431.9 1,267.1 4940 197 0.0 95875
Peak (kW) 0.0 0.0 0.2 42 120 155 14.0
Cnitl panel & interlocks - 0.1 KW [F.L.Rale=0.10 kW]  (Misc Accessory Equipment) AHMG6: Average DX system efficiency
Electric (kWh) 0.0 0.0 0.1 103 211 333 36.0 . .
Peak (kW) 0o 0.0 0.1 0.1 0.1 0.1 1 total equipment energy consumption

Hpl 1: Heating plant - 002 [Sum of dsn coil capacities=1.030 mbh]
Eledric Resistance - 001 [Nominal Capacity/F L Rate=1,030 mbh / 301.8 kW]  (Heating Equipment)

Electric(kWh) 35483.8 245054 17,989.4 56334 1,869.7 150.7 0.0 78.0 1,568.7 5,152.3 16,043.1 27,8210
Peak (kW) 2163 1987 1786 1535 1299 419 00 394 1041 1505 1641 1793

Hpl 2: Heating plant - 003 [Sum of dsn coil capadties=100 mbh]

Project Name: TRACES 70015 3 2 raleylatad at0iA-30 DR an 03n00la

patesetName: TESTFILEZTRE AHMS: Average heating system efficiency

total equipment energy consumption
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EQUIPMENT ENERGY CONSUMPTION
By TRANE

Alternative: 1 Proposed
----— Monthly Consumption ----—
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nav Dec Total
Hpl 3: Heating plant - 005 [Sum of dsn coil capacities=100 mbh]
Boiler - 003 [Nominal Capacity/F.L.Rate=100 mbh / 1.20 Therms]  (Heating Equipment)
Gas jtherms) 3932 306.7 593.2 864.4 893.2 384.4 3932 893.2 86d.4 8932 384.4 893.2 10,5163
Peak (therms/Hr) 12 1.2 12 12 12 12 12 12 12 12 12 12 12
Boiler forced draft fan [F.L.Rate=0.10 kW]  (Misc Accessory Equipment)
Electric (kWhj 744 g7.2 74.4 72.0 74.4 720 744 74.4 720 74.4 720 744 876.0
Peak (kW) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cntl panel & interlocks - 0.5 KW [F_L Rate=0.50 kW]  {Misc Accessory Equipment)
Electric (kWhj 372.0 336.0 r20 360.0 372.0 360.0 372.0 320 360.0 r2o 360.0 372.0 4,380.0
Peak (kW) 05 05 0.5 05 05 05 05 05 0.5 0.5 0.5 05 05
Sys 1: System - 001 AHM12: Fan equivalent full
Total-energy wheel (OA precondition) [Stage 1 Energy Recovery]
Energy Recovered (therms) 502.8 3957 HniT 2145 1234 544 30.1 s 93.3 |Oad hOurS
Peak (therms/Hr) 33 27 26 18 12 0.8 0.4 06 11
Total-energy wheel (OA precondition) [Stage 1 Parasitics]
Electric (kWh) 924 53.6 101.2 8.0 852 752 82.3 g8.4 74.4 34.4 92.4 8.0 9936.0
Peak (kW) 0.4 0.4 0.4 04 04 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0%
AF w/VFD Crit Zn Reset [DsnAirflow/F.L.Rate=62,792 cfm / 4.19 KW]  (Main Clg Fan)
Electric (kWh)  1477.5 1.268.1 13262 994.4 10413 10252 927.8 10882 949.0 10702 1,151.1 1278.4
Peak (kW) 42 42 42 42 42 42 42 42 42 42 42 42 i 42 I

Project Name:

Dataset Mame: TEST FILE2.TRC

AHM11: Fan peak demand

TRACE® 700 v&.3.3 calculatzd at 04:38 PM on 03/02/2018
Alternative- 1 Eguipment Energy Consumption report page 3 of &
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Alternative: 1

Equipment - Utility

EQUIPMENT ENERGY CONSUMPTION
By TRANE

Proposed

Monthly Consumption

Jan Feb Mar

Apr May June July Aug Sept Oct MNov Dec Total
Lights
Electric (kWh) 211487 211487 192270 224114 182270 21,1487 201884 192270 2432216
reas (ki) \WHM3, WHM4: 943 943 943 943 943 943 043 943 943
Misc. Ld a
Electric (kWh) EqUIpment load used to 102605 10,2370 94885 10,6865 94250 102805 98310 9,468.5 118,585.5
Peak (kW) el 344 344 344 344 344 344 344 344 344
Cooling Coil Condensate (CEllClEnE [PIITR (e
Recoverable Water (1000gal) = * 1.1 48 47 53 29 g .
Peak (1000galiHr) Gpm Q/ (500 DeltaT) 00 01 0.0 01 0.1 cWHMG' Average annual
Bsu 1: Parking lot lights Pr¢ realized chiller efficiency
Electric (kWh) 403.0 364.0 403.0 3900 403.0 380.0 403.0 403.0 390.0 40
Peak (kW) 1.0 10 10 1.0 10 1.0 1.0 1.0 10 10 10 1.0 1.0
Cpl 1: Cooling plant - 004 [Sum of dsn coil capacities=307.3 tons]
Water-cooled chiller - 001 [Clg Nominal Capacity/F L RFE=T0.3" TS JW] (Cooling Equipment)
Electric (kWh) 0.0 0.0 35, 15140 58766 130514 126176 118802 77884 3,040.0 2185 0.0 567!
Peak (kW) 0.0 0.0 15. : == 70.2 717 706 70.3 3.1 16.0 0.0 71)
Cooling tower for Cent. Chillers [Design Heat Rejection/F.L.R: et Shfeieiieieh /]
Electric (kWh) 78 231 773 3375 2,784 42849 44334 41377 3 WHM7: Annual chilled- 516.0
Peak (kW) 78 83 92 15 115 it 115 15 1 . 15
Cooling tower for Cent. Chillers water pump energy
Make Up Water (1000gal) 0.0 0.0 02 10.0 452 102.0 978 9.3 £ S - o 1268
Peak (1000galiHr) 0.0 0.0 01 03 05 08 05 0.6 05 05 0.1 0.0 08
Cnst vol chill water pump [F_L Rate=4 33 kW]  (Misc Accessory Equipment)
Elsctric (kWh) 43 130 475 8575 1,111.6 1,600.4 156828 1,562. 12457 7395 160.0 43 ERAE
Peak (kW) 43 43 43 43 43 43 43 43 43 43 43 43 4,
Cnst vol cnd water pump - Low Eff [F.L.Rate=3.91 kW]  (Misc Accessory Equipment)
Electric(kWh) 00 0.0 235 5942 10045 14483 15206 1,403.3 1,125.3 545 1407 00 79234
Peak (kW) 00 0.0 38 38 38 38 38 38 38 38 38 00 38

Project Mame:
Dataset Mame:

TEST FILE 1.TRC

TRACE® 700 v6.3.3 calculated at07:56 PM on 03/04/2018

Alternative- 1 Equipment Energy Consumption report page 1 of6
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EQUIPMENT ENERGY CONSUMPTION
By TRANE

Alternative: 1 Proposed

Monthly Consumption

Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nav Dec Total
Cpl 1: Cooling plant - 004 [Sum of dsn coil capacities=307.3 tons]
Cnst vol chill water pump [F.L.Rate=0.87 kW]  (Misc Accessory Equipment)
Electric (kWh) 09 26 43 0.0 0.0 0.0 0.0 0.0 0.0 0.9 09 09 104
Peak (kW) 08 0.8 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0% 08 08
Cntl panel & interlocks - 1 KW [F.L.Rate=1 kW]  (Misc Accessory Equipment)
Electric (kWhj 10 30 1.0 152.0 257.0 370.0 389.0 389.0 283.0 1710 370 10 2,039.0
Peak (kW) 10 1.0 1.0 10 1.0 10 1.0 1.0 1.0 10 10 10 10
Water-cooled chiller - 002 [Clg Nominal Capacity/F L Rate=153.7 tons / 73.75 kW]  (Cooling Equipment)
Electric (kWh) 0.0 0.0 0.0 0.0 986.7 54315 5,838.3 57363 22034 702 00 0.0 20,406.4
Peak (kW) 0.0 0.0 0.0 0.0 483 66.8 62.9 67.1 &1.8 382 00 0.0 67.1
Cooling tower for Cent. Chillers [Design Heat Rejection/F.L.Rate=174.6 tons / 11.53 KW]
Electric (kWh) 0.0 0.0 0.0 0.0 276.6 13139 1,436.8 14407 530.2 2341 00 0.0 5,071.2
Peak (kW) 0.0 0.0 0.0 0.0 115 15 115 115 115 115 0.0 0.0 15
Cooling tower for ¢ ) )
wake up water (. WHM10, WHM11: Boiler capacity :o 438 471 459 178 08 0o 0o 163.3
Peak (1001 0.4 05 0.5 0.5 0.5 0.3 0.0 0.0 05
Cnst vol chill water used to calculate pump gpm nt)
Electr _ * 23.8 483.1 655.0 540.7 199.0 87 00 0.0 1,803.1
PEGpm_Q/(SOO DeltaT) 13 43 43 43 43 43 0.0 0.0 43
Cnst vol cnd water, ' Equipment)
Electr 3.8 4456 504.3 525 \WHM13: Average annual 1718.9
Peak (kW) 0.0 0.0 0.0 0.0 39 39 39 39 . 39
Cntl panel & interlocks - 1 KW [F_LRateld kW] (Misc Accessory Equipment) boiler efficiency
Electric (kWhj 0.0 B 0.0 0.0 240 114.0 1280 1260 440.0
Peak (kW) 00 0.0 0.0 00 10 10 10 1.0 10 10 00 Q.0 10
Hpl 1: Heating plant - 005 [Sum of dsrfEoMtapacneg=3.530 mbh]
Boiler - 001 [Nominal Capacity/F. L Ratf=3,530 mbh !39_23 Therms] (Heating Equipment)
Gas(therms) 15,2140 723 35815 14238 2278 347 2384 12579 32867 845386 13,033.9
Peak (thermsiHr) 392 36.4 331 318 250 203 7.8 230 265 316 15 347 ¥

Project Name:

Dataset Mame: TEST FILE 1.TRC

TRACE® 700 v&.3.3 calculated at08:36 PM on 03/04/2018
Alternative- 1 Eguipment Energy Consumption report page 2 of 6
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EQUIPMENT ENERGY CONSUMPTION
By TRANE

Alternative: 1 Proposed

-—--— Monthly Consumption

Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nav Dec Total
Hpl 1: Heating plant - 005 [Sum of dsn coil capacities=3.530 mbh]
Heating water circ pump [F.L.Rate=1.62 kW]  (Misc Accessory Equipment)
Electric (kWh)  1,180.6 1,087.2 1,128.7 805.5 5403 1889 1124 2114 480.4 8445 1,101.1 1,179.0 §819.3
Peak (kW) 16 15 15 16 16 16 15 15 16 16 16 16 16
Boiler forced draft fan [F.L.Rate=3.53 KW]  (Misc Accessory Equipment)
Electric (kWh)  2,566.6 2,298.3 2,436 1,761.1 11758 3672 2438 459.0 1,086.2 1835.3 2,3836 2,563.1 19,173.7
Peak (kW) 35 35 35 35 35 35 35 35 35 35 35 35 35
Cntl panel & interlocks - 0.5 KW [F_L Rate=0.50 kW]  {Misc Accessory Equipment)
Electric (kWh) 3635 3265 3475 2480 1865 520 345 85.0 1510 2800 339.0 383.0 27155
Peak (kW) 05 05 05 05 05 05 0.5 05 05 05 05 05 05
Sys 1: VAV System 1st Floor
Total-energy wheel (OA precondition) [Stage 1 Energy Recovery]
Energy Recovered (therms) 8455 4153 315.0 339 42 318 240 222 270 222 2414 4303 2,264.3
Peak (therms/Hr) 48 40 38 20 03 10 05 08 1.0 14 31 38 48
Total-energy wheel (OA precondition) [Stage 1 Parasitics]
Electric (kWh) 92.4 82.8 85.2 278 260 835 524 944 423 395 88.0 38.0 7928
Peak (kW) 0.4 0.4 0.4 04 04 04 0.4 0.4 0.4 04 04 0.4 04
AF wiVFD Crit Zn Reset [DsnAirflow/F_L.Rate=24,966 cfm / 13.32 KW]  (Main Clg Fan)
Electric (kWh) 4473 399.0 278 339.0 8572 14539 1407.7 1,466.4 8208 428 3825 392.0 8,606.8
Peak (kW) 22 26 25 55 10.7 133 133 133 133 74 25 2.1 133
Sys 2" RTU Single Zone
Total-energy wheel (OA precondition) [Stage 1 Energy Recovery] WHM12: Annual hot water
Energy Recovered (therms) 188 69 43 48 32 71 57 49 743
Peak (therms/Hr) 10 0.5 0.3 0.5 0.4 02 0.1 02 pump energy 10
Total-energy wheel {OA precondition) [Stage 1 Parasitics]
Electric (kWh) 435 284 218 78 104 454 820 56.0 268 72 172 %6 358 8
Peak (kW) 04 04 04 04 04 04 04 04 04 04 04 o 04
AF Centrifugal const vol [DsnAirflow/F.L Rate=18,545 cfm / 12.36 KW]  (Main Clg Fan)
Electric(kWh) 35968 33283 3258.7 21651 21718 25720 25536 27218 21898 23278 2,893 36141 33.508.0
Peak (kW) 12.4 12.4 12.4 124 12.4 12.4 12.4 12.4 124 124 12.4 12.4 12.4

Project Name:
Dataset Name TEST FILE1.TRC

TRACE® 700 v&.3.3 calculatzd at 08:36 PM on 03/04/2018
Alternative- 1 Eguipment Energy Consumption report page 3 of 6
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System Entered Values Report

Design Air Conditions

Cooling supply :
Leaving cooling coil:

Heatingsupply :
Optional Ventilation
Configuraiion: Cool/ Heft

Controlmethod: Fixed Sgtpoints
Decklocation: Room/direct

Max

SYSTEM ENTERED VALUES

System - 001 IWater Source Heat Pump I

T

Heating SADB: 70 °F
Cooling SADP:

50" AHM13: Modeled exhaust
/| air energy recovery

LOUITTY SAUD

BY TRANE

3
F

Design humidity rada o
Minroom relative humidity:

AHM3: HVAC System type

AHM2: system type information

Cooling SADB hi limit:

Cooling SADEB low limit:

Cooling SADP hi limit:

Losonlals o

sallacaton
Stage 1 Exhaust Air Heat Recovery

Coolingschedule: Available (100%)
Heating schedule: Available (100%)

Type: Taotal-energywhesl (OA preconditon)
sensible

Sup-sidedeck: Ventilation upstream

Exh-sidedeck: System exhaust

Schedule: Available (100%)

Latent

Clg effectiveness at 100% airflow. 74%
Clg effectiveness at 75% airflow. 79%

Htg effectiveness at 100% airflow: 74%
HTg effectiveness at 75% airflow: 79%

Supply Side Options

Clg effectiveness at 1
Clg effectiveness at

00% airflow: T1%
75% airflow: 75%

Htg effectiveness at 100% airflow:
HTq effectiveness at 75% airflow.

Exhaust Side Ootions

T1%
T5%

Std62 Max Vent (Z) Ratio:

Designair leaving dry bulb: Economizerlockout: Yes Heat source: 0°F Evap precooler
Designair leaving humidity ratio: Partload control Modulated Fan static pressure : 0.0in. wg Type: Mone
Coolanttype: NIA Static pressuredrop: 1.0in. wa Fan staticpressuredrop: 1.0in. wa Default Eff:
Coolantapproach: N/A Bypass dampers: Yes Integral heatrecovery: No Dry Eff
Bypass dampers: Yes Max OA
Parasiticenergy: 0.4 kW Frost prevention M\nDA'.
Type: Outdoorair preheat N
Setpoint: 5 F Swovr Oadb.
OAthreshhold: -5 °F DriftFraction
BlowdownRat::
Circ Pump:
“RuUvanted Upions
Coolingcoil sizing mahod: Peak Supplyfan motorlocation: Supply Mightpurge schedule: Off (0%}
Coolingcoil location: Room Return fan motor location: Return Optimum start schedule: Available (100%)
Blockecooling aifiow: Supplyfan cofiguration: BlowThru Optimum stop schedule: Off (0%)
Wentilation deck location: RoomDirect i
Supplyduct location: Return Air Fanmechanical eficiency : 75% CO2-based DCV: None
Return air path: PLEMUM ApplyStd62 People Avg: Mo

System ventilation flag: ASHRAE Std 62.1-2004-2010

Resetperworstcase room schedule: Available (100%)

IMax reset: 5.0
Usesystem default outside air reset: Yes

ControlMethod

Auxiliary cooling coil  Activate After
Auxiliary heating coil  Activate After
Auxiliaryfan Mo Fan

Primary System
Primary System

AHM9: Modeled ventilation
controls

Control Type

None
None

Supply air path / ductlocation: Return Air
Snansannuactive naine ta cocunisd layer: 100 %

m height:

sed floor: 0.8 hr-f-“F/Btu
+fraction: 0

%

:fraction: 0 %
o plenum: 0 %

Project Mame

TRACE® 700 v6.3.3 calculated at 04:38 PM on 03/02/2018

Dataset Name : C:\Usersiirbvgw\Documents\700 TRACE\T700 management\NYSERDATEST FILE 2.TRC Alternative - 1 Entered Values Systems page10of3
AHM4: HVAC System capacities ~ SYSTEM ENTERED VALUES
By TRANE
System - 001 - Water Source Heat Pump
Coils Capacity Schedule Diversity
Maincoolingl 100.0% of Desian Capacity by adjusti §| Available (100%) People 100%
Auxcooling Available (100%) Lights 100%
Mainheatingl 100.0% of Design Capacity Available (100%) Miscloads 100%
Auxheating| Available (100%)
Prehea§ 100.0% of Design Capacity Available (100%)
. _Reneﬁ 100.0% ofDeS!gn Capacity AVﬁ!lﬂble(’IDD%l
Fans Type Static Press . 90.1 SP Adj Full Load Energy Rate Schedule Efficiency  Priority
Primary AF w/FD Crit Zn Reset 0.5in. wg 0.0in. wag 0.00012 KWI/Cfm-in wg Available (100%) 90
Secondary Mone 0.0in. wg NA 0.00000 KW Available (100%) 85
Return Mone 0.0in. wg 00in. wg 0.00000 kKW Available (100%) 80
System Exhaust Mone 0.0in. wg 0.0in. wg 0.00000 KW Available (100%) 80
Room Exhaust Mone 0.0in. wg 0.0in.wg 0.00000 KW Available (100%) 85
Optionalventilaion Mone 0.0in. wg NA 0.00000 KW Available (100%) 90
Auxiliary None 0.0in. wg MNA 0.00000 KW Available (100%) 85
FanCycling Cyclewith Uccupanwo oft

AHM10: Modeled fan powers
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System Checksums Report

System Checksums

By TRANE
System - 001 System 3 - 2007/2010 - Packaged Rooftop AirConditioner
COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: o/Hr: 7/15 MaiHr: 84 11 Mo/Hr Heating Design Cooling Heating
Outside Air: OADBME/HR: 82/78/123 OADE: 82 OADE: -8 SADB E5.0 752
Ra Plenum 78.0 868
ace Plenum Net Percent Space Percent Space Peak Coil Peak Percent | |Return 7T 666
Sens. + Lat. Sens. + Lat Total Of Total Sensible Of Total Space Sens Tot Sens Of Total | | Ret/OA 300 549
Btwh Btwh Btuh (%) Btwh (%) Btwh Btwh (%) [ [Fn MUTD oo oo
Envelope Loads Envelope Loads Fn BIATD 0.1 00
Skylite Solar 0 0 0 0 0 0 Skylite Solar 0 0 0.00 [|Fn Frict 02 00
Skylite Cond 1] o 0 o 0 0 Skylite Cond 0 0 0.00
RoofCond 1] 104,780 104,780 8 0 0 RoofCond 0 -172,8256  20.88
Glass Solar 320,594 o 329,894 256 345,369 42 Glass Solar 0 o 0.00 AIRFLOWS
GlassiDoorGond 18 887 H 18,887 1 13,230 2 Glass/Door Cond -129,410 -129.410 1570 Cooling Heating
‘Wall Cond 15257 831 23,588 2 14,445 2i WallGond -28,150 -46,052 558 " 16845 35845
PartitionDoor 0 0 0 0 0; Parlition/Door 0 0 000 f||Diffuser
Floor 0 0 o 0.00 0 Floor 0 0 000 J|Terminal 36845 36845
Adjacent Floor 0.00 0.00 000 000 0.00 000 AdjacentFloor 0.00 000 000 fMain Fan 38845 385845
Infiltration 1] 0 o 0 0 Infiltration 0 0 0.00 §| Sec Fan o 1]
Sub Tots! 363,818 113,101 478,919 36 373,044 46 ; Sub Tots! -188,571 348,388 42.28 JlINom Vent 5936 5935
AHU Vent 5,935 59835
Internal Loads Internal Loads Infil o 0
Lights 231,040 57,760 288,800 22 231,040 28 Lights 0 0 0.00 §|Minstop/Rh o 0
People 158,572 1] 166,572 12 86,642 11 People 0 0 0.00 §| Return 36845 36845
Misc 74328 1] 74,328 & 79,815 10 Misc 0 0 0.00 §|Exhaust 5935 5835
Sub Total === 481,936 57,760 519,696 39 397,496 48 Sub Total === 0 0 0.00 | Rm Exh o 0
Auxiliary ] 0
Ceiling Load 47383 -47 383 0 0 42538 5 i Ceiling Load -53,228 0 0.00 §|Leakage Dwn (1] 1]
‘Ventilation Load 0 0 345 849 25 (] 0 i Ventilation Load 0 -487,643  80.32 J| eakage Ups o 0
Adj Air Trans Heat o 0 o 0 0 i Adj Air Trans Heat 0 0 1]
Dehumid. Ov Sizing o o Ov/Undr Sizing 0 0 000 [——
Owillndr 5izing o 0 o o 0 i Exhaust Heat 22,000 -287 ENGINEERING CKS
Exhaust Heat -18,576 -19,675 -1 QA Preheat Diff. o 0.c0 ) .
Sup. Fan Heat 10,917 1 RA Preheat Diff . o ool Cooling Heating
Ret. Fan Heat o 0 o Additional Reheat I h .
Duct Heat Pkup ] 0 ] o
Underflr Sup Ht Pkup 0 ] Underfir Sup Ht Pkup AHM13 MOde ed ex aUSt air
Supply Air Leakage ] 0 ] Supply Air Leakage .
energy recovery airflows
Grand Total ==> 873,117 103 523 1,333,906 10000 813078 100.00 Grand Total === =211 N
COOLING COIL SELECTION AREAS HEATING COIL SELECTICN
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/WB/HR Gross Total Glass CapacityCoil Airflow Ent Lvg
ton MBh MEh cfm F 1 arllb FF arlb ftt (%) MEh cfm F F
Main Clg 1278 15340 1,021.5 36,845 800 650 69.4 547 509 493 Floor 50,000 Main Hig -1,0300 36,846 549 752
AuxClg 0.0 0.0 00 o oo 0.0 0.0 00 00 oo Part 0 Bux Hig 0.0 0 00 0.0
Opt Vent 0.0 0.0 00 o oo 0.0 0.0 00 00 oo Int Door 0 Preheat 0.0 0 00 0.0
ExFlir 0
Total 1278 15340 Roof 50,000 o] 0 | Humidif 0.0 0 00 0.0
Wall 14,400 4860 34 | OptVent 0.0 0 00 0.0
Ext Door 0 o o Total -1,030.0
Project Mame: TRAGCE® 700 v6.3.3 calculated at 04:39 PM on 03/02/2018
Dataset Mame: TEST FILE2TRC Alternative - 2 System Checksums Report Page 2 of 2
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Building Cool/Heat Demand report from the Visualizer

File Edit View Options Help

| (3] ] [ Al 2)

Time/System Selection 04 Dry Bulb| O Wet Bulbl All Clg Cails| All Htg Coils| All Clg Cails| All Htg Coils|

) Month |Dav Tvpe| Day Haour degF| degF| tons| hbh| tans| Mbh
FistLasto [Len_=]lan <] Jan | Ael 1 1 2500 00 0 o 000 000
Fist/Last Day [ 115] 31 (5] Jan | Hal 1 2 27,00 26.00) 0.00) 51197 .00 .00

) - Jan | Hol 7 3 2800 27.00] 000 54574 000 7758
et SRS Jan | Al [ 1 230 2800 o 4E02 00y AT
FistflastSys [ 1[5 115 Jan | Hal T 5 .00 29.00) 0.00] 45469 000 0404

- Jan | Hol 7 5 T30 30.00] 000 077 000 ETEY
0 Jan | Hal 7 7 3300 3100 00 38582 .00 a0 7R

= Jan | Hol [ El T30 31,00 000 55900 000 8828

3 Jan | Hol 7 E] 3400 3200 [T 5R2 03 o0 513

hionday v Jan | Hl [ 10 7700 34.00) 0.00) 3275 .00 3070
[ Table [ Stacked (" 3D Jan | Hol 7 T T80 300 000 32878 000 2378
I Chat I # 20 Jan | Hal 7 12 3300 3400 00 23860 .00 3376
@ Demand " Consumption [ Jan Hel 1 13 41.00] 36.00 0.00) -207.07] 0.00 -20.45
Comps [HVAC Equip ] Clear | Jan | Hol 7 18 T30 300 754 EEE 000 Bk
Miscolaneous | weather | Jan | Hal 7 15 3800 3400 304 8325 .00 2849
fiide. | Clg Fant | Hig Pl | Jan | Hol [ 16 5.0 3200 EE BEEE 000 K]
Jan | Hol 7 7 3100 2800 [T 22713 o0 E558

[ 4w Hig Col i Jan Hol [ 18 30,00 26.00) 0.00) 34983 .00 8351
I |0pt Hig Col Jan Hal T 13 Z7.00 2600 [ 25654 [ EICRE]
I [Erd Regen Stg 1 Jan Hol T ] 2R 27 01 [ 18 47 ] EFCE
[ [Frd Regen St 2 Jan Hol [ 21 26,00 25.00) 0.00) 551,89 .00 14534
[ [Erd Prehig Slg 1 Jan Hal T 22 ZE.00 2500 [ BE7 55 [ EEEER
[ [Erd Prehta Stg 2 Jan Hol T ] 2510 2301 01| 7147 [ AE Al
]l Hig Cois W - Tan | el [ n 2 720 o Bt 000 EEL]
g - - 7 7100 2000 [T 56378 o0 EE]
2 20,00 19.00) 0.00) 72987 .00 19258

AHM6: Average DX system efficiency 3 7900 00 [ TG [ 20280
) 800 700 [T ek o0 21

total loads. H 7.0 T6.00] .00 84026 .00 210
5 77,00 7500 000 97569 000 23887

AHMS: Average heating system efficiency =~ 600 500 om0 mm om0 s
El 7.0 T6.00) 000 EE 000 24 22

total loads. 3 210 T80 I o 0 EETYG
. . 10 Z300 2000 00 70502 .00 2250

WHMG6: Average annual realized chiller 200 20 ] 50158 o0 X
.. 12 2501 2200 [T 53570 o0 EF
efficiency 13 2700 230 00 50563 000 02

. . . 14 2700 2300 000 5835 000 EET

WHM13: Average annual boiler efficiency = Ty e
wAHM14: Monthly patterns of 0Ty 00 220

See note below. 7 ) ) B4570 000 EESRE
- heating and cooling T 0 ST

Jan | mel < BE 200 £6.00) U -B07.65] 0.00) -155.95]

Jan | Hol |1 2 [ a0 34.00] 2800 0.00] 61884 0.00 145,32

[ TP | B

A anl

Annn]

A anl

cAe 1ol

A Al

EFERTS

m

Building Cool/Heat Demand
—

ﬂl Save | Draw | Delelel

Note:

The Visualizer is accessed by clicking the Graph Profiles and Energy button on the Analysis Reports tab of

View Results. The Building Cool/Heat Demand report is selected from the dropdown at the bottom. The

controls on the left are used to specify months, day types, etc. The Draw button is used to export the
data to excel. For AHM6, AHM8, WHM6 and WHM13, it will be easiest to export this data to Excel to
sum the hourly loads to determine the total loads for the year. If there are multiple systems assigned to

different plants, this will need to be done separately for each system. The system data displayed can be

changed by using the First/Last Sys inputs.
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Appendix A: Typical Building Operating Schedules

Occupancy Lights Receptacle Infiltration HVAC Avail Service Hot Water
Max Sch Fraction 0.80 0.65 0.75 1.00 n/a 0.65
Assembly Min Sch Fraction 0.00 0.05 0.05 0.25 n/a 0.00
EFLH 2606 3340 3839 3918 6456 312
Max Sch Fraction 0.80 0.90 0.90 0.25 n/a 0.82
Health Min Sch Fraction 0.40 0.50 0.40 0.25 n/a 0.15
EFLH 4691 5438 5169 2190 8760 2751
Max Sch Fraction 0.90 0.90 0.90 0.25 n/a 0.80
Hotel Min Sch Fraction 0.20 0.10 0.10 0.25 n/a 0.00
EFLH 5074 3285 3285 2190 8760 2628
Max Sch Fraction 0.95 0.90 0.90 1.00 n/a 0.57
Office Min Sch Fraction 0.00 0.05 0.40 0.25 n/a 0.05
EFLH 2450 2856 4425 5280 4640 1551
Max Sch Fraction 0.00 1.00 1.00 1.00 n/a n/a
Parking Min Sch Fraction 0.00 0.50 1.00 1.00 n/a n/a
EFLH 0 6674 8760 8760 n/a n/a
Max Sch Fraction 0.80 0.90 0.90 1.00 n/a 0.62
Retail Min Sch Fraction 0.00 0.05 0.20 0.25 n/a 0.04
EFLH 2371 3558 4528 4801 5279 2305
Max Sch Fraction 0.95 0.90 0.95 1.00 n/a 0.83
school Min Sch Fraction 0.00 0.18 0.35 0.25 n/a 0.05
Occupancy Lights Receptacle Infiltration HVAC Avail Service Hot Water
EFLH 2096 4107 4421 6125 3514 1828
Max Sch Fraction 1.00 1.00 1.00 1.00 n/a 0.80
Residential Min Sch Fraction 0.25 0.10 0.40 1.00 n/a 0.00
EFLH 6041 2884 5840 8760 8760 2628

The table summarize information included in the COMNET Appendix C.28

28

https://comnet.org/appendix-c-schedules
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https://comnet.org/appendix-c-schedules

Appendix B: Third-Party Reviews

Review of performance-based submittals requires involvement of the qualified professionals and

an additional 20-30 hours of staff time compared to prescriptive-based submittals. The City of Seattle
charges a fee of $190 per hour for the model reviews, making it in the applicant’s best interest to have
everything in order before they submit the project. Pre-submittal meetings with the applicants are
often held to discuss the modeling approaches and any unusual conditions. The reviews are done in-
house, but if the volume of performance-based submittals increases significantly over time, the city
may start relying on the external consultants. In Oregon, permit applicants pursuing performance path
were required to hire a reviewer who meets the qualification requirements, is approved by the local
building official, and must be independent of the applicant, energy analyst, and design team.
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