2013 Nonresidential ACM Approval Manual i

Table of Contents

1. OVErVIEW Of PrOCESS ...cccciiuunrititiiiiiiiintititiiiiisenere et sesassre e s ssssasss e e e e s s s s s ssssss e e e esssesssssssseeeesssenns 11
00 A o T o] [or= Y o I T=Tol 141y SRS 1-6
00 R/ 0TI o) Y o] o] o 1V | PR N 1-7

1.2.1 Full Approval & Re-Approval of Compliance SOftware.........cceoecieeeeciiie e 1-8
1.2.2  Approval of New Features & UPdates..........cccueiiiiiiiiiciiiie ettt ete e e et e e e rae e e e anaea e 1-9
0 T o - 1 11T Y= TSP 1-10
1.4  Alternative Compliance Software Program TeStS......cceeiiciiieiiieie ettt et stre e e rree e e aee e e 1-10
1.5 Decertification of Compliance SOftware Programs .........cccceeevieieiiiieeeiciiee e ecieeeesiree e ssreee e svee e e 1-11
1.6 NACM Reference ManuUal ........coceeoiiiiiiiiie ettt et be e e sme e sbeeeneeenee 1-14

2. Required Compliance Software Capabilities ........ccccccviiiiiiiiiiiiiiiniiiiiiiiiiieesssssssas 2-1

3. Optional Capabilities...ccccciiiiiiiiiiiiiiiiieriirreccr e reen e s rena e s s e nn s s sena s s s sensssssanssssannnnans 3-1
3.1 Vendor Defined Optional Capabilities .........coeiiiiiiiiiiiiiie e e e e era e e e 3-1

4. User’s Manual and Help System ReqUIremENts .......cc.cceeiiiiiieeemeeniciiiiiineenmesssssesseeeeennsessssssssesessnnsnssnnss 4-1

5. Reference Method CoOmMPariSON TESES ..cc.ciiiieeeririeeeniiriennnierrennseerrensseerrenssecssenssessssnssessssnssessssnssesssnnsseses 5-1

6.  Vendor REQUIrEMENTS ......ccciiiiiiimuiiiiiiiiiiiiiumiiiiiiiiieemmmmsiiestiteemsmmssissstimessssssssisssttsessssssssssssssssssssssssss 6-1
(% R \VZ 11 F=1 o 11 T AV o I @] 5 1Y .01 53] Fo o TS USSR 6-1
6.2 ENfOrcemMeNnt AGENCY SUPPOIT..cccicuiieieciiee ettt e e ettt e e eette e e eette e e s etee e e eeateeeeeeateeeeanseeeeesntaeaeasseeesanseneeennses 6-1
LR T U F-Y Y G YU o o o o PP 6-1

6.4 Compliance Software Vendor DEmMONSTratioN..........cocciiiiiiiiiie ettt eetre e e erre e e e saeee e e 6-1



2013 Nonresidential ACM Approval Manual 1-1

1. Overview of Process

This Manual explains the requirements for approval of Alternative Calculation Methods (also referred to as
comphanecesoftwareCompliance-Softwarepregrams) used to demonstrate compliance with the Energy
Efficiency Standards for nonresidential buildings, hotels & motels, and high-rise residential buildings. The
approval process for nonresidential eemplianceseftwareCompliance Software pregrams-is specified in Title
24, Part 1, §10-101 through §10-110 of the California Code of Regulations. Nonresidential eempliance
softwareCompliance Software-pregrams-are used in the performance approach to demonstrate compliance
with the Energy Efficiency Standards for nonresidential buildings as outlined in Title 24, Part 6, Subchapter 5,
§140.1.- In this manual the term "Efficiency Standards" means the Building Energy Efficiency Standards, Title

24, Part 6 of the California Code of Regulations. The term "compliance" means that a building design in an

application for a building permit complies with the Efficiency Standards and meets the requirements

described for building designs therein. Fhe-Energy-Commission-developsand-implementsthe-Energy

The purpose of this Nonresidential Alternative Calculation Method (NACM) Approval Manual is to specify the

California Energy Commission approval process for nonresidential Compliance Software. The performance

compliance requirements and procedures apply to nonresidential buildings, hotels & motels, and high-rise

residential buildings. A separate Residential ACM Approval Manual addresses low-rise residential buildings.

The approval process ensures that a minimum level of energy efficiency is achieved regardless of the

Compliance Software program used. This is accomplished by the following:

comphancesoftwareCompliance Software—The-approvalprocess-ensuresthata-minimum-levelof energy
efficiency-is-achievedregardlessof the compliance softwareCompliance Software-used—Thisisaccomplished

e FEach Compliance Software program must pass a series of Reference Method comparison tests;

e Specific modeling rules must be implemented within each Compliance Software program;

e Fach Compliance Software program must pass a series of tests proving that these modeling rules have

been implemented correctly to generate the proposed building design and the standard building design;

e Standard reporting requirements; and

e Compliance Software certification to the requirements in this NACM Approval Manual
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ByhevdngcahdidatecorsivneesefivareCompliance Software-sassa-—sereseiRetorance-Methad-cormparisen

by-compliancesoftwareCompliance Software-vendor-certification-to-the requirementsinthismanuak

The Reference Method is a set of reference modeling inputs and results. The Reference Method, the specific

modeling rules to generate the proposed and standard building designs and the Compliance Software

certification tests are all described in the NACM Reference Manual. The NACM Reference Manual is

approved by the Commission after the adoption of each Building Energy Efficiency Standards update, and

updated as necessary to resolve issues identified during the implementation of the performance compliance

approach using Compliance Software.

Optional capabilities are a special class of capabilities and user inputs that are not required of all Compliance

Software but may be included at the option of the vendor. The optional capabilities included in the NACM

Reference Manual have minimal testing requirements. Additional optional capabilities may be proposed by

vendors. For both cases, the Commission reserves the right to disapprove the certification application for a

specific optional capability if there is not compelling evidence presented showing that the optional capability

is sufficiently accurate and suitable to be used for compliance with the Efficiency Standards. In addition,

energy efficiency measures modeled bv optlonal capabilities shall be capable of being verified by local
enforcement agencies.Opti j j it j

The Commission's purpose in approving additional optional capabilities is to accommodate new

technologies which have only begun to penetrate the market and to accommodate new modeling algorithms.
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Companion documents which are either essential or helpful to prepare Compliance Software for certification

include the latest editions of the following Commission publications:

e Nonresidential ACM Reference Manual

e FEnerqy Efficiency Standards

e Appliance Efficiency Requlations

e Nonresidential Compliance Manual

e Reference Nonresidential Appendices

e Reference Joint Appendices

eCompliance Software-fer

e Compliance Options Approval Manual for the Building Energy Efficiency Standards

There are a few special terms that are used in this Manual. The Commission approves the use of Compliance

Software for complianceeempliance-seftwareCompliance Software-ferecomplianee. Commission approval

means that Compliance Software meets the requirements of this NACM Approval Manual. The proponent of

candidate Compliance Software is referred to as a vendor. The vendor shall follow the procedure described in

this document to publicly certify to the Commission that the Compliance Software meets the criteria in this

document for: jssi i ificati i wareCompliance
Software-mee j j i i

e Accuracy and reliability when compared to the Reference Method; and

e Suitability in terms of the accurate calculation of the correct energy budget, the printing of standardized

forms, and the documentation on how the program demonstrates compliance.
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In addition to explicit and technical criteria, Commission approval will also depend upon the Commission's

evaluation of:

e Enforceability in terms of reasonably simple, reliable, and rapid methods of verifying compliance and

application of energy efficiency features modeled by the Compliance Software and the inputs used to

characterize those features by the Compliance Software users; and

e Dependability of the installation and energy savings of features modeled by the Compliance Software.

The Commission will evaluate the probability of the measure actually being installed and remaining

functional. The Commission shall also determine that the energy impacts of the features that the

Compliance Software is capable of modeling will be reasonably accurately reflected in real building

applications of those features. In particular, it is important that the Compliance Software does not

encourage the replacement of actual energy savings with theoretical energy savings due to tradeoffs

allowed by the Compliance Software.

ef—t—he—feaiewes—that—the—eemplﬁnee—seﬁtwa;eCompl|ance Softwa re%eapable—ef—medel—mg—m”—be

se#t—wa«teCompllance Software-

For the vendor, the process of receiving approval of Compliance Software includes preparing an application,

working with the Commission staff to answer questions from either Commission staff or the public, and

providing any necessary additional information regarding the application. The application includes the four

basic elements outlined below. The Commission staff evaluates the Compliance Software based on the

completeness of the application and its overall responsiveness to staff and public comment.

The four basic requirements for approval include:

1. Required capabilities:

* _Compliance Software shall have all the required input capabilities explained in Chapter 2.

*  Compliance Software may be approved for additional optional capabilities such as those described in
Chapter 3.

2. Accuracy of simulation:
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* The Compliance Software vendor performs the certification tests in Chapter 5. The vendor conducts

the specified tests, evaluates the results and certifies in writing that the Compliance Software passes

the tests. The Commission will perform spot checks and may require additional tests to verify that

the proposed Compliance Software is appropriate for compliance purposes.

When energy analysis techniques are compared, two potential sources of discrepancies are the

differences in user interpretation when entering the building specifications, and the differences in the

Compliance Software's algorithms (mathematical models) for estimating energy use. The approval

tests minimize differences in interpretation by providing explicit detailed descriptions of the test

buildings that must be analyzed. For differences in the Compliance Software's algorithms, the

Commission allows algorithms that yield equivalent results.

3. User’s Manual or Help System:

*  The vendor shall develop a user’s manual and/or help system that meets the specifications in Chapter
4.

4. Program support:

The vendor shall prowde ongoing user and enforcement agency support as described in Chapter 6.Fer

N Compllance Softwareq-nel-ueles—p%epapmg

staffand-publiccomment:

L g rod bilities:
o+ CompliancesoftwareCompliance Software-shalthave-altthe reguired-input-capabilities-explained-in
Chapter2:
* __ComplianecesoftwareCompliance Software-m
I bed incl 3
—2—Accuracy-of simulation:
—Ihe—eemphanee—seﬂ-wa%eComphance Software—sha#demenst—mte—aeeept—ab@ew#s—ef—aeewaey—by

eemphanee—se#t—wa;eComphance Software%%mﬁm%#mde%%%ﬂm
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The Commission may hold one or more workshops with public review and vendor participation to allow for
public review of the vendor's application. Such workshops may identify problems or discrepancies that may

necessitate revisions to the application.

Commission approval of Compliance Software programs is intended to provide flexibility in complying with
the Efficiency Standards. However, in achieving this flexibility, the Compliance Software shall not degrade the
Efficiency Standards or evade the intent of the Efficiency Standards to achieve a particular level of energy
efficiency. The vendor has the burden of proof to demonstrate the accuracy and reliability of the Compliance
Software relative to the Reference Method and to demonstrate the conformance of the Compliance Software

to the requirements of this NACM Approval Manual.

Gemmrss@n—appm#a#ef—eemﬂa@ee—seﬁwa%eComphance Software—p%eg-mms—rs—m%eadeel—te—p%ewele—ﬂem—bﬂ-&y
wareCompliance

eemphanee—s—e#t—waFeCompllance Software-relative-to-the reference-method-and-to-demonstrate the
sonpformaase-sthecomplianeesafvareCompliance Software-te-thereguirermerisetihisraanuak

1.1 Application Checklist

The following items shall be included in an application package submitted to the Commission for eemplianece
seftwareCompliance Software-Software approval:

*  Compliance Software Vendor Certification Statement. A copy of the statement contained in Appendix A,

signed by the eemplianceseftwareCompliance Software vendor, certifying that the eempliance

seftwareCompliance Software-meets all Commission requirements, including accuracy and reliability
when used to demonstrate compliance with the energy standards.

*  Computer Runs. Coples of the computer runs with content and format as specified in the NACM

Reference Manual.

*  Compliance Supplement and User's Manual. The vendor shall submit a complete copy of their
comphanecesoftwareCompliance Software user's manual, including material on the use of the cempliance

seftwareCompliance Software for compliance purposes.

*  Copy of the Compliance Software-. An operational version of the Compliance Software for verification of

compliance analyses. are-‘¥eatherData—~A-rmachinereadableconyofthecomplioneesefiwaretfor
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*  Application Fee. The vendor shall provide an application fee of $2,000.00 (two thousand dollars) as
authorized by Section 25402.1(b) of the Public Resources Code, made out to the "State of California" to

cover costs of evaluating the application-and-te-defrayreproduction-ceosts.

A cover letter acknowledging the shipment of the completed application package should be sent to:

Executive Director

California Energy Commission
1516 Ninth Street, MS-39
Sacramento, CA 95814-5512

Two copies of the full application package should be sent to:

Compliance Software Nonresidential Certification

California Energy Commission

1516 Ninth Street, MS-26

Sacramento, CA 95814-5512
Following submittal of the application package, the Commission may request additional information pursuant
to Title 24, Part 1, §10-110. This additional information is often necessary due to complexity of cemphance
seftwareCompliance Software. Failure to provide such information in a timely manner may be considered

cause for rejection or disapproval of the application. A resubmittal of a rejected or disapproved application
will be considered a new application, including a new application fee.

1.2 Types of Approval

This NACM Approval Manual addresses two types of compliance software approval: full program approval

(including amendments to programs that require approval), and approval of new program features and
updates.

If compliance software vendors make a change to their programs as described in Sections 1.2.1 or 1.2.2, the

Commission shall again approve the program. Additionally, any Compliance Software change that affects the

energy use calculations for compliance, the modeling capabilities for compliance, the format and/or content

of compliance forms, or any other change which would affect a building's compliance with the Efficiency

Standards requires another approval.

Changes that do not affect compliance with the NACM Approval Manual such as program changes to the user

interface may follow a simplified or streamlined procedure for approval of the changes. To comply with this

simpler process, the Compliance Software vendor shall certify to the Commission that the new program

features do not affect the results of any calculations performed by the program, shall notify the Commission

of all changes and shall provide the Commission with one updated copy of the program and User's Manual.

Examples of such changes include fixing errors in computer program code that do not affect the numerical

results (bug fixes) and new interfaces.

1. Overview of Process 7BTypes of Approval
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The Nonresidential ACM Reference Manual shall be updated by the Commission as nheeded. The Commission

may approve a method of calculation or an algorithm to replace any method or algorithm that is found to be

inadequate or inaccurate for satisfying the performance compliance requirements of the standards. Changes

to the Nonresidential ACM Reference Manual that are found to alter the compliance process or otherwise

affect a building's compliance with the Standards may necessitate the Commission to require all certified

programs be submitted for re-approval to meet the revised compliance requirements as established by the

Nonresidential ACM Reference Manual. The Executive Director shall publish these findings containing the

determinations made by the Commission pursuant to the requirements established by the administrative
code (Title 24, Part 1 § 10-109).Fhi j

1.2.1 Full Approval & Re-Approval of Compliance Software

The Commission requires program approval when submitted Compliance Software has never been previously

approved by the Commission, when the Compliance Software vendor makes changes to the program

algorithms, or when any other change occurs that in any way affects the compliance results. The Commission

may also require that all currently approved Compliance Software be approved again whenever substantial

revisions are made to the Efficiency Standards or to the Commission's approval process.

The Commission may change the approval process and require that all Compliance Software be approved

again for several reasons including:

a) If the Efficiency Standards, NACM Approval Manual or NACM Reference Manual undergo a major revision
that alters the basic compliance process, then Compliance Software would have to be updated and re-

approved for the new process.

b) If new analytic capabilities come into widespread use, then the Commission may declare them to be

required Compliance Software capabilities, and may require all Compliance Software vendors to update

their programs and submit them for re-approval.

1. Overview of Process 7BTypes of Approval
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When re-approval is hecessary, the Commission will notify all Compliance Software vendors of the timetable

for renewal. There will also be a revised ACM Approval Manual published with complete instructions for re-

approval.

A Compliance Software program must be re-approved for new optional modeling capabilities when the

vendor adds those optional capabilities. The vendor shall provide a list of the new optional capabilities and

demonstrate that those capabilities are documented in revised user documentation. This may not include

computer runs previously submitted.

1-211.2.2 Approval of New Features & Updates

Modifications to previously approved compliance software including new features and program updates are

subject to the following procedure:

e The compliance software vendor shall prepare an addendum to the Compliance Supplement or

Compliance Software user's manual, when new features or updates affect the outcome or energy

efficiency measure choices, describing the change to the Compliance Software. If the change is a new

modeling capability, the addendum shall include instructions for using the new modeling capability for
compliance.

e The Compliance Software vendor shall notify the Commission by letter of the change that has been made

to the Compliance Software. The letter shall describe in detail the nature of the change and why it is

being made. The notification letter shall be included in the revised Compliance Supplement or

Compliance Software user's manual.

e The Compliance Software vendor shall provide the Commission with an updated copy of the Compliance

Software and include any new forms created by the Compliance Software (or modifications in the
standard reports).

e The Commission will respond within 45 days. The Commission may approve the change, request

additional information, or refuse to approve the change or require that the Compliance Software vendor

make specific changes to either the Compliance Supplement addendum or the compliance software
program itself.

With Commission approval, the vendor may issue new copies of the Compliance Software with the
Compliance Supplement addendum and notify Compliance Software users and building officials.Medificatiens

1. Overview of Process 7BTypes of Approval
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1.3 Challenges

Building officials, program users, program vendors, Commission staff or other interested parties may

challenge any nonresidential Compliance Software approval. If any interested party believes that an

algorithm or method of calculation used in a Compliance Software program does not conform to the test

criteria described in the NACM Reference Manual, the party may initiate a challenge to the Compliance

Software program. See section 1.5 Decertification of Compliance Software Programs for a description of the

1.4 Alternative Compliance-SoftwareCompliance Software Program Tests

The NACM Reference Manual contains a series of tests to verify that Compliance Software accurately

demonstrate compliance. A Compliance Software vendor may propose alternate tests when the vendor

believes that one or more of the standard tests are not appropriate for the Compliance Software. The

Commission will evaluate the alternate tests and will accept them if they are found to be acceptable.

If alternate tests are accepted by the Commission, the tests will be available for use by all Compliance

Software programs. An alternate test will coexist with the standard test presented in the NACM Reference

Manual until the NACM Reference Manual is revised. When a new version of the NACM Reference Manual is

produced, the alternative test may be substituted for the current test or may continue to coexist with the
original test. i j j j i
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1.5 Decertification of Compliance-SeftwareCompliance Software Programs

The Commission may decertify (rescind approval of) Compliance Software through the following means:

e All Compliance Software programs are decertified when the Efficiency Standards undergo substantial

changes which usually occur with each California Building Code update.

e Any Compliance Software can be decertified by a letter from the Compliance Software vendor requesting

that a particular version (or versions) of the Compliance Software be decertified. The decertification

request shall briefly describe the nature of the program errors that justify the need for decertification.

e Any "initiating party" may commence a procedure to decertify Compliance Software according to the

steps outlined below. The intent is to include a means whereby unfavorable comparisons with the

Reference Method, serious program errors, flawed numeric results, improper forms and/or incorrect

program documentation not discovered in the certification process can be verified, and use of the

particular Compliance Software version discontinued. In this process, there is ample opportunity for the

Commission, the Compliance Software vendor and all interested parties to evaluate any alleged problems

with the Compliance Software program.

NOTE 1: The primary rationale for a challenge is unfavorable comparison with the Reference Method

which means that for some particular building design with its set of energy efficiency measures, the

Compliance Software fails to meet the criteria used for testing compliance software programs described
in NACM Reference Manual.

NOTE 2: Flawed numeric results where the Compliance Software meets the test criteria used in NACM

Reference Manual. In particular when Compliance Software indicates the failure of a building to comply by a

significant margin even though the Reference Method indicates that the building complies, i.e., the Reference

Method has a proposed design building energy budget less than or equal to the standard design building
energybudget A =““ :“‘.,:“ ' - ‘=-== AN HO A “.,‘ d .-:““ ROa A
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A description of the process for challenging Compliance Software or initiating a decertification procedure

follows:

1. Any party may initiate a review of Compliance Software's approval by sending a written communication

to the Commission's Executive Director. (The Commission may be the initiating party for this type of

review by noticing the availability of the same information listed here.)

The initiating party shall:

a) State the name of the Compliance Software and the program version number(s) which contain the
alleged errors;

b) Identify concisely the nature of the alleged errors in the Compliance Software which require review;

c) Explain why the alleged errors are serious enough in their effect on analyzing buildings for compliance

to justify a decertification procedure; and,

d) Include appropriate data and/or information sufficient to evaluate the alleged errors.

2. The Executive Director shall make a copy or copies of the initial written communication available to the

Compliance Software vendor and interested parties within 30 days.

3.  Within 75 days of receipt of the written communication, the Executive Director may request any

additional information needed to evaluate the alleged Compliance Software errors from the party who

1. Overview of Process 10BDecertification of Compliance SoftwareCompliance Software Programs
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initiated the decertification review process. If the additional information is incomplete, this procedure

will be delayed until the initiating party submits complete information.

4. Within 75 days of receipt of the initial written communication, the Executive Director may convene a

workshop to gather additional information from the initiating party, the Compliance Software vendor and

interested parties. All parties will have 15 days after the workshop to submit additional information

regarding the alleged program errors.

5. Within 90 days after the Executive Director receives the application or within 30 days after receipt of

complete additional information requested of the initiating party, whichever is later, the Executive

Director shall either:

a) Determine that the Compliance Software need not be decertified; or,

b) Submit to the Commission a written recommendation that the Compliance Software be decertified.

6. If the Commission approves the Compliance Software decertification, it shall take effect 60 days later.
During the first 30 days of the 60-day period, the Executive Director shall send out a Notice to Building
Officials and Interested Parties announcing the decertification.

All initiating parties have the burden of proof to establish that the review of alleged Compliance Software

errors should be granted. The decertification process may be terminated at any time by mutual written
initiating party and the Executive Director.Fellowing-is-a-deseription-of the-processfor

consent of the
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The Compliance Software vendor may use the 180- to 210-day period outlined here to update the Compliance

Software program, get it re-approved by the Commission, and release a revised version that does not have

the problems initially brought to the attention of the Commission.

1.6 NACM Reference Manual

The Commission will approve the NACM Reference Manual as a guidance document for the implementation

of this NACM Approval Manual. The NACM Reference Manual will set forth the specific modeling rules to be

used by Compliance Software, how optional modeling capabilities shall be incorporated, and the details of the

required help system must be included in Compliance Software. The NACM Reference Manual also sets forth

the specific testing and reporting requirements that must be met by Compliance Software to be certified by

the Energy Commission for use in the Building Energy Efficiency Standards compliance process.

Other technical details guiding the development, performance, and certification of Compliance Software may

be added to the NACM Reference Manual, with approval of the Commission, as is necessary to achieve the

goals of the Compliance Software approval process.

1. Overview of Process 11BNACM Reference Manual
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2. Required Compliance Software Capabilities

The NACM Reference Manual specifies required capabilities that Compliance Software must have.

Compliance Software shall provide the energy performance modeling of all of the required capabillities

ed in the NACM Reference Manual.Fhis-Chapterspecifiesrequired-capabilities-thatcompliance

describ i
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DOE-2 Keyword{s)  AREA
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Deccrintion: Soore. .
DOE-2 Command DOOR
DOE-2 Keyword{s) WADTH

HEIGHT

SETBACK
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Modeline Rulas £ T loci | SHGC I icting desian.
Standard-Design
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SEl per core
per — per in i—weekly n monthly n annual
core core n monthly n annua

CORE-COND-YEAR
laputType  Prescribed
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24-h- R-5 0-0600 0-0909 00086 00404 08295
R-10 80422 80912 068115 008380 00304
48 R-5 86479 80817 068139 06351 008314
R-10 80258 806774 06861594 008308 00330

BasementWalls
Insulation  lasulation  Srweekly  Monthly  Annual
Surface Condition Depth R-value e o e
Exterior P R-0 0.1551 0.0599 0.0034
tsulation 4t RS 0.0746 0.0606 0.0025
R-10 0.0593 0.0599 0.0028
8t RS 0.0543 0.0417 0.0020
R-10 0.0332 0.0328 0.0026
Interior 8t R-10 0.0338 0.0233 0.0013
tnsulation
bl N E Cloor Coatfic
e Condit eulation Dentl _
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:

f
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Auditoriums{Note 8} 143 245 105 10 60 15 107
Classroom-Building 40 246 174 10 108 11 032
Commercialane-tndustrial Building 5 268 403 043 108 06 015
ConventionCenters{Note 8} 136 245 112 096 57 12 102
Financiabtnstitutions 10 250 250 15 120 41 6315
GeneralCommerciat-and-tndustrial\Werk 7 375 625 10 120 16 035
Suildings, High &
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GeneralCommercialand-tndustriab\Work 7 625 10 120 16 045
Groeery-Stores{Note 8} 29 225 0991 413 15 022
Library 10 250 15 120 43 045
Office Buildings 10 206 134 105 085 045
Restaurants{Note 8) 45 334 579 366 12 038
Schools{Note 8} 49 171 10 168 16 632
Theaters{Note 8} 130 403 HB54 60 13 098
Al-Others 10 200 10 120 06 045
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orunconditioned}
Commercialandindustrial Storage{refrigerated} 1 475 082 0O (ol 045
MeetingCentorsthlota 10

i 7 7 e 10 250 02 e o LAE
Eloctrical MechanicalPeor 3 250 02 o] o7 845
Bay
Bay
Procisi
High-Rise Residential-Living-Spaces™ 5 455 95 (A 0.5 015
HotelFunction-Area{Note-10) 67 200 B5 60 15 0:50
Hetel/Motel Guest Reorm ™ 5 155 05 2800 05 045
Farnily. D .
Heusing
ieehenFoed Droparation 5 e = 1 0L
Library,Reading-Areas 20 200 15 120 12 015
Lobby,Hotel 10 250 05 120 11 015
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tNote16}
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DOE-2Command = SPACE
DOE-2 Keyword{s) ~ PEOPRLE-SCHEDULE
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W1x SCth’d +W2x SCth‘d +...Wn x SCth’d
W1+W2+..Wn

EquatienN2-10-WSEH
h.d
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RSP 004 Lrepypsha s g el B-then
-Else
— k /AN * k * N * k
WallRefl)}
— * *
— * *
Co=Clr+C2+C3
_ * * * * * * *
: k * * *
W =Cc 2D LS

2 i (@ x®)ary?)
TXXXY 1+ x% +y?

x/1+x2xarctan{ y -l

| I

+

EquationN2-13 F= XX Viex? |
X
+ J1+y? xarctan
nxy J1+y?
2
- arctan[y] - ——arctan[x]
T X X XY

5xHx(W +1L)
W x L

H WCR
Eq-H-a-t—fe-H—N—z—l4-vvul\ =
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365

. (LSM —LON)
AST —LST+ET+ o —
15
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Decerintion: Scheddles-are-either"Nonresidentiab—Retail,—HotelHrunetion,—or—Residential”
. ’ ’ ’ .
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' ot '
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) 7 ’
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Lesupaneorub-Cosrsane e
T o F - Table N2 81 dontial
Wi Table N2 81 dontial
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&
B
8
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2
B
B
B
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e
B
B
8
R
N
N
"

Equipment{%} WB 15 15 15 15 15 20 35 60 79 7 7 70 7 790 70 70 65 45 30 20 20 15 15 15
Set 15 15 15 15 15 15 15 20 25 25 25 25 25 25 20 20 20 15 15 15 15 15 15 15

Sun 5 15 15 15 15 15 15 20 20 20 20 20 20 20 20 20 20 15 15 15 15 15 15 15
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e
&
e
&
2
8
i
B
8
S

e WD off off off off off en on on oen on on on
T T R - = R S

Sun  off off off off off off off off off off off off

$
8 %
8 %
2 %
& %
8 %
%
%
%
% %

tnfiltration{%) WH 100 100 100 100 160 6 ©6 ©6 o6 ©6 o @6
Set 100 100 100 100 00 06 © © © o o o

Sun 100 100 100 100 100 100 100 100 100 100 100 100

g
B
2
B

0 100 100 100 100 100 100 100 100 100

100 100 100 100 100 100 100 100 100 100

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Heating{2F}) WD 55 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
SAT 55 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
Sun 55 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
Cooling{°F) WD 95 95 95 95 95 95 95 O5 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 95
SAT 95 95 95 95 95 95 95 95 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 95
Sun 95 95 95 95 95 95 95 95 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 95
Lights{%}) WD 5 5 5 5 5 5 5 5 2550909090 909090 7550505050105 5
SAT 5 5 5 5 5 5 5 5 2550909090909090 7550505050105 5
Sth 5 5 5 5 5 5 5 5 255090909090 9090 7550505050105 5
Lights{%) WD 100100100 100 100 100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 100
Hotel/Motel 0 0 0000O0O0O0OOO0DO0O0O6D0O0O0
Hathwayfbobsar 100100100 100 100 100 10 10 10 10 10 10 10 10 20 10 10 10 10 10 10 10 10 100
by 0 00000O0OOOOO0O0OGO0O0O0
Uncontrolle

Sun 100100100 100 100 100 10 10 10 10 10 10
6 6 6 6 6 0

10 10
6 o

10 10 10 10 10 10 10 10 10 100
o 0 6 6 6 6 06 06

Lights{%)} WB 75 75 75 75 75 75 5 5 5 I 75

5 75

B e R s Al s

Hallway  gor 75 75 75 75 75 75 75 75 75 75 75 75

5 75

B e R s Al s
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Csepser Sun 75 5 5 5 5 5 BB BB IR BB
Egquipment WB 5 5 5 5 5 5 5 5 50505050305050503010303030185 5
{%} S5 5 5 5 5 5 5 5 505050503050505030103030301085 5

S 5 5 5 5 5 5 5 5 505050503050505030103030304185 5
Fans{%} WD off off off off off off on on on on on on onh on on on on on on on oh on on off

SAT off off o oF o o 2R on on 2R SR SR 2R SR SR 2R SR 2R SR SR en 2a SR o

Son off o of oF off o 2R on on 2R SR 2R 2R SR SR 2R 9P 2R SR SR on 2a SR o
Infiltration WD 00 100 300 300 100 200 6 0 0 6 OB OO 0 OO0 0 0 0 o W
(%} SAT 00 00 100 100 100 400

06 6 660060660 0O0COGOGOO OO ™

Sup 100100 10 6 6 660006060006 6000 ™

35 90 90 90 25 90 90 90 50 25 50 50 50 10 O
35 90 90 90 25 90 90 90 50 25 50 50 50 10 ©
0 5 35909090 2590909050 25505050100

People{%} WD 0 0 0

3

3

3
© O © © ©
n | © © ©

10 40 40 60 60 60 90 60 60 60 60 40 50 50 50 10 ©
10 40 40 60 60 60 90 60 60 60 60 40 50 50 50 10 ©
10 40 40 60 60 60 90 60 60 60 60 40 50 50 50 10 O

=
© © O © O©
© © O © O©
© © O © O©
O © Ol © © ©
O © Ol © © ©
O © Ol © © ©
O © Ol © © ©
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+ 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 2% 22 23 24

Heatng MWD EQ B0 £0 EQ B0 E0 B8 E2 £8 E£S8 E£Z £2 £C8 EZ £2 £8 £ E2 E8 £2 E£2 £2 £0 &0
R SAT 60 60 60 60 60 60 68 638 68 68 638 63 68 638 63 68 68 638 68 68 638 63 60 €0
Sup EQ B0 50 50 B0 50 £8 E£S £2 58 58 £2 52 58 E2 £2 58 E£Z 52 &8 52 B2 &0 &0

Cooling WB 78 78 783 78 78 7B 78 78 78 78 78 78 7B 78 78 1B 78 78 1B 78 78 78 1B 78
B SAT 78 78 78 78 78 78 7R 78 78 78 78 78 78 718 78 78 1R 78 78 7R 718 718 78 18
Sun 78 78 78 78 78 78 R 18 78 1B 18 78 1B B 18 1B R 18 78 R B 8 R A
Lights{%} WB 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
SAT 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30

Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
Eguismen WD 10 10 10 10 10 20 45 45 4E /45 20 20 20 20 20 20 20 20 &0 80 90 20 &0 20
Hoe) SAT 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
Fans{%} WD on on oh on onh OR OR OR OR OR OR Oh OR OR OR OR OR OR Oh on oh on on on
SAT 2n SR SR SR SR SR SR SR SR 9R SR SR 95 Sh SR 97 SR SR SR oR SR 2R R SR

Sua 2R SR SR SR SR SR SR SR SR 9B SR SR 95 Sh SR 97 SR SR SR 2R SR SR 9h SR
Infiltratiop\WD 100 100 100 100 100 400 100 100 400 100 100 100 400 100 100 400 100 100 400 400 100 400 400 100
(%3 SAT 100 400 400 100 100 100 400 100 100 400 400 00 100 100 400 200 100 100 400 100 100 100 400 100
SHHmmmmmmmmmmmmmmmmmmmmmmmm

People WD 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 50 70 70 80 90 96
5} SAT 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 50 70 70 80 908 90
Sun 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 50 70 70 80 908 996
HotWaterWWBD 6 © 6 5 5 5 80 70 50 40 25 25 25 25 50 60 70 70 40 25 20 26 5 5
%) SAF 8 6 6 5 5 5 80 70 50 40 25 25 25 25 50 60 70 70 40 25 20 20 5 5
Sen 8 6 O 5 5 5 80 70 50 40 25 25 25 25 50 60 70 70 40 25 20 205 5
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+ 2 3 45 6 7 8 9 101 1213 14 15 16 17 18 19 20 21 22 23 24

Hesting [0 WD ES E2 E2 E£2 E£S £S £8 £2 £8 £8 £8 £8 £8 52 52 £2 £8 £8 £8 £8 £8 £2 £2 E2
SATE8 68 68 68 68 68 68 63 63 63 63 63 63 68 638 68 638 68 63 63 63 68 68 68

Sun68 68 68 68 68 68 68 63 63 63 63 63 63 638 638 68 638 68 63 63 63 68 68 68
Cooling{°F} WB78 78 78 78 78 78 B B B R R R R B B R R R B 1B 1B 78 78 78
SAT78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 718 718 78

Sun78 78 78 78 78 78 78 78 78 78 718 78 78 78 7183 718 78 78 718 718 718 18 18 78

Lights{%} WD10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
SAT10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30

Sund0 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
Eguisment WDRIO0 10 10 10 10 20 45 45 /45 /45 20 20 20 20 20 20 20 20 60 20 90 20 £0 20
%} SAF10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30
Sunl0 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 30 60 80 90 80 60 30

Fans{%} Woen 2 2r 2h 2R 2R 2R 25 25 SR SR SR 2R 2R R 88 SR Sh S8R 2a =R 2A &b ek
ShTen 2n 2R SR SR SR SR SR SR SR SR SR SR SR 2R SR &7 SR SR &R SR 87 SR en

Supen 2/ 2R/ SR SR SR SR SR SR SR SR SR SR SR 2R SR &7 SR SR &R SR 87 SR en
Infiltration \WD100 100 100 100 100 400 400 400 400 400 100 100 100 100 100 100 100 100 100 100 100 100 100 100
(%} SATI00 100 100 00 100 100 100 100 00 400 100 100 100 00 100 100 400 100 100 100 00 00 300 100

g
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

People{96) WDSO 90 90 90 90 90 70 40 40 20 20 20 20 20 20 36 50 50 50 70 70 806 90 99
SATO0 90 90 90 S0 S0 70 40 40 20 20 20 20 20 20 30 50 50 50 70 70 80 90 90
SunS0 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 50 70 70 80 90 90
HotWater WBO O O 5 5 5 80 70 50 40 25 25 25 25 50 60 70 70 40 25 20 206 5 5
%} SATO 0 06 5 5 5 80 70 5040 25 25 25 25 50 60 70 70 40 25 20 205 5
Sun@ 0 ©0 5 5 5 80 70 50 40 25 25 25 25 50 60 70 70 40 25 20 205 5

|

+ 2 3 4 5 6 7 & 9 1011 121314 15 16 17 18 19 20 21 22 23 24

Heating WD 60 60 60 60 60 63 65 68 70 70 70 70 70 70 70 70 70 70 70 65 65 65 65 €0
{eH SAT 60 60 60 60 60 63 65 68 70 70 70 70 70 70 70 70 70 70 70 65 65 65 65 60
Sun 60 60 60 60 60 63 65 68 70 70 70 70 70 70 70 70 70 70 70 65 65 65 65 60
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Coslng @R MDD 20 20 20 88 2o 4 A ZA A T4 ZA T4 ZA ZA ZA ZA LA A A A 24 7420 80
SAT 80 80 80 80 80 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74 80 80
Sun 80 80 80 80 80 4 74 74 74 74 74 74 74 74 74 74 74 74 74 F4 74 74 80 &0
Lights{%} WD 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
SAT 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
Sun 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
Equipment WD 20 20 20 20 20 25 30 45 60 75 /5 75 78 75 75 75 75 75 65 55 45 35 25 20
%} SAT 20 20 20 20 20 25 30 45 60 /5 /5 /5 18 I5 /5 /5 75 75 65 55 45 35 25 20
Sun 20 20 20 20 20 25 30 45 60 /5 /5 /5 B F5 FS5 F5 F5 5 65 55 45 35 25 20
Fans{%} WD off off off off off off On on oh on oh onr on oh on oh on on on on on off off off
SAT off off off ofFf off of Cr on on 2n 27 28 2R 27 2R 28 27 2h B on on off off of
S off off off DH off of Cr on on 2n 28 28 2R 27 2R 2R 27 2h B on oh off off of
Wefiliden WD L004004004004004000 2 2 2 2 2 2 2 £ 2 2 & & & £ 400408400
{6} SAT £004004004004004000 2 &£ &2 &2 &2 &£ & &2 &2 & & & & & ZiLooiooiog
Sw £004004004004004000 2 & &2 &2 &2 &2 & &2 &2 & & & &2 & ZiLeoiooiog
People{%)} WD O5 05 05 05 05 05 15 25 40 55 75 75 75 75 75 75 75 75 65 50 35 20 16 5
SAT 65 05 05 05 05 05 15 25 40 55 75 75 75 75 75 75 75 75 65 50 35 20 16 5
Sun 05 05 05 05 05 05 15 25 40 55 75 75 75 75 75 75 75 75 65 50 35 20 16 5
HotWater WD O 0 0 0 0 0 10105050 709090505070 50505010100 06 0
%} SATO 06 6 6 6 6 10 10 50 50 70 90 90 50 50 /0 50 50 50 10 1006 O O
50 50 70 90 90 50 50 70 50 50 50 10 10

Sun

6 6 6 6 6 0 10 10

8 6 o
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EE S ETETEPED

dﬁﬁ&ﬂ:ﬂ:g@@ﬂ@%h

%i

Eguation N2-27-EIR = PWR
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. NCAR _ CAPewB,0DB
' CAPg7 95

. . _ EIREwg,0DB
EquationN2-29-NEIR-we-ops =R
67,95

DefEIRRatiogwg, ops
DefEIRRatiog7,0pp

Eq-ua—t—ieﬁ—N—Z—%@-—ElRR-aﬂoEWB—m——Empﬂﬁn
’ o/, UUB

DefCAPRatiogyg ops
' DefCAPRatiog; opg
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7 7 67757
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EauationN2-32 NEIR _ EIRews 008
TYEWB,0DB
EIR67,95

3.413
EERNfews opB

Eauatienh2-22-FIR =
cCWDoO,UUD

. D 2
Equatle } 12 3 I gg1;5 EE *EWB,0ODB
+0.000251x EER gy ops” ) % Frop * Far
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EERg; 95 = FromManufacturersData  [when available]

=10 [default for SEER >11.5]
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= (57 1 175)
o2 7

— (12 0 153)
| WE =~ == 7
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[HCAP, /(COP x 3.413)|- ARIFanPower

- iHCAPa 13.413 ;— ARIFanPower
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| nale oacl e

b}—— Forsplit systemswith-AFUEs net greaterthan-83.5:
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EquationN2-44—  HIR=——— 100
(0.1x AFUE +72.5)

b} 80 <AFUE< 100

lividing the &} | effici Etintod
1

EquatieaN245—  HIR=— — _x100
(0.875x AFUE +10.5)
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- (CAPa/EER)
" (CAPa/3.413)+ ARIFanPower

EauationN2-47-MEEFcombine i=1
n
ZHPi/MEFFi
i=1

MEEE. B cormbined hanicaloffici
M-EFF; _ M . fici £ 4} .th
HP@_=—I=L9F5epewe¥—ef—t-he—i*h—me¥eF
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3. Optional Capabilities

Compliance Software may have more capabilities than the minimum required. These optional capabilities can

be approved for use with the Compliance Software for compliance purposes. Optional capabilities may not

have specific capability tests in NACM Reference Manual. Applicants wishing to receive approval for optional

capabilities shall document the capability as required in NACM Reference Manual and be prepared to defend

the technical accuracy of any optional modeling capabilities during the Compliance Software approval
process.

The Commission does not require Compliance Software to incorporate optional capabilities in order to

become certified. If Compliance Software offers optional capabilities to the user, the specific capabilities shall

be certified by the Commission and the Compliance Software shall meet all special conditions, conform to all

required calculation procedures, and pass certification tests (when applicable). The special conditions may

include the ability to accept special input and produce special output. The assumptions for the optional

capabilities shall be included in the vendor's submittal for optional capabilities as described later in this

chapter. For the purpose of compliance, the use of any optional capability is considered an exceptional

condition requiring special reporting on the certificate of compliance.

Optional capabilities and any non-required Compliance Software inputs that modify Compliance Software

results in such a way that can result in the Compliance Software failing to meet the approval criteria for any

test in NACM Reference Manual are specifically prohibited, unless their use has been approved by the

Commission as an optional capability. This is especially true for inputs and capabilities that are not included in
the Reference Method.

If any optional capability is modeled, the option shall be specified on the appropriate compliance form which

is automatically generated by the Compliance Software. Additionally, any optional capability used in

compliance shall be listed on the Certificate of Compliance as an exceptional condition.

The Compliance Software approval application shall list and describe (or reference the description in the ACM

User's Manual) all optional capabilities which are certified for compliance.

3.1 Vendor Defined Optional Capabilities

Vendors may propose other optional capabilities not specifically described in this manual. In the proposal for

vendor specified optional capabilities, the vendor shall include:

e Theoretical background and simulation algorithms

e Testing data and validation analysis for all specified capabilities

e Standard and proposed design assumptions

Specific documentation requirements, addressing enforceability by building department personnel.Candidate
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4. User’s Manual and Help System Requirements

All Compliance Software must include a user’s manual and help system that are described in accordance with
the NACM Reference Manual.

Each Compliance Software vendor is required to publish a Compliance Supplement or an independent user's

manual which explains how to use the Compliance Software for compliance with the Standards. The manual

may also exist in electronic form. The document shall explain the compliance procedures and user inputs to

the Compliance Software. Both the Compliance Software and the User’'s Manual and Help System shall

positively contribute to the user's ability and desire to comply with the Standards and to the enforcement

agency's ease of verifying compliance. The Compliance Software User’s Manual and Help System should

minimize or reduce confusion and clarify compliance applications. The Commission may reject Compliance

Software that has a Compliance Software User’s Manual and Help System that does not serve or meet these
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5. Reference Method Comparison Tests

For Compliance Software to be certified by the Commission, the software must pass the Reference Method

comparison test procedures set forth in the NACM Reference Manual.

This chapter explains the methods used to test the modeling and input capabilities of Compliance Software

relative to the Reference Method. The Compliance Software shall be able to accept all required inputs but it

need not be capable of modeling all features as long as it automatically fails proposed designs with features

beyond its modeling capabilities. For example, a simplified calculation method that models only single zone

HVAC systems could be approved if it automatically fails proposed designs that enter multi-zone HVAC

systems for the proposed design. For Compliance Software with limited capabilities, the vendor shall inform

users that the Compliance Software is not capable of modeling certain features. .
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6. Vendor Requirements

Each Compliance Software vendor shall meet all of the following requirements as part of the Compliance

Software approval process and as part of an ongoing commitment to users of their particular program.

6.1 Availability to Commission

All Compliance Software vendors are required to submit at least one fully functional version of the

Compliance Software to the California Energy Commission. An updated copy or access to the approved

version of the Compliance Software shall be kept by the Commission to maintain approval for compliance use

of the Compliance Software.

The Commission agrees not to duplicate the Compliance Software except for the purpose of analyzing it, for

verifying building compliance with the Compliance Software, or to verify that only approved versions of the

Compliance Software are used for compliance.

6.2 Enforcement Agency Support

Compliance Software vendors shall provide a copy of the Compliance Software User’s Manual and Help

System to all enforcement agencies who request one in writing.

6.3 User Support

Compliance Software vendors shall offer support to their users with regard to the use of the Compliance

Software for compliance purposes. Vendors may charge a fee for user support.

6.4 Compliance Software Vendor Demonstration

The Commission may request Compliance Software vendors to physically demonstrate their program's

capabilities. One or more demonstrations may be requested before approval is granted.Each-complianece
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