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Michigan Energy Code — Commercial (1 of 11)

e Michigan updated its Commercial
Energy Code and it is effective
September 20, 2017

e The Code is now referred to as the
“Michigan Energy Code”




-~.\\\ R

jjuﬂ i

Overall Training Project Objectives

To train building officials, inspectors, architects,
engineers, contractors, subcontractors, suppliers, and
owners in the revised Michigan energy code for the
purpose of:

1. Increasing understanding

2. Improving compliance

3. Reducing administrative time

4. Improving customer relationships



MICHIGAN STATE

Presentation Overview UNIVERSITY

®* Background on new code

* Michigan code status

* When does it apply?

®* Changes-Electrical Provisions
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Disclaimer

This presentation presents an educational overview of the significant
changes in the Michigan Energy Code for Commercial Buildings
effective September 20, 2017.

While it is believed to be accurate it is not intended to substitute for
actual code language. Code language is addressed only generally
and is not verbatim, language is paraphrased and not all code
sections are addressed in this presentation. Designers, contractors,
code officials etc. should always use the actual code in projects.




National Commercial Energy Code Status

i HI "
B LR R R R
R P I
&Tp‘q@' qu*td}&ﬁ ﬁﬁ)ﬂpﬂ‘a@mfﬁﬁ& ﬁpﬂoﬁ'ﬁ’
P £ e ﬁ@?"bﬁ A d:ﬁ"‘ﬂp A an'i“ F ¥
As July 31, 2017 & P -
y y \9.,9 o o g-F’“

https://www.energycodes.gov/status-state-energy-code-

Viewed September 5, 2017 :
adoption



Impact of Energy Codes

Improvement in ASHRAE Standard 90.1 (Year 1975-2013)
iCommercial Buildings)
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Michigan Residential Energy Code

* Michigan adopted IECC (2015) with
Michigan Amendments

¢ Entitled “Michigan Energy Code”

e Effective Feb 2016

Applies to one and two family dwellings
and townhouses

Will be applied to buildings classified as
R2, R3, R4 not more than three stories
above grade

Note. R1 (Hotels, Motels, Boarding

Houses, Congregate Housing more
than 10 people) are under Michigan
Commercial energy code

e 2015

P

MICHIGAN
RESIDENTIAL CODE



Mixed Construction Types - Residential
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One story steel + 3-4
stories wood residential
over first floor retail with
fire separation

Governed under the
Michigan commercial
energy code




Michigan Energy Code — Commercial (2 of 11)

Three documents are needed in addition to
various reference standards

 The modifying Act Language from the
Department of Licensing and Regulatory
Affairs dated August 1, 2016

 The International Energy Conservation
Code 2015 (IECC 2015)

 The ASHRAE 90.1 (2013) (ASHRAE 90.1
(2013) (referred to as the “Standard”)




Michigan Energy Code — Commercial (3 of 11)

Michigan Commercial Energy Code = the Act +
portions of IECC 2015 + ASHRAE 90.1 (2013)
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Michigan Energy Code — Commercial (4 of 11)

Act defines adoptions, ammendments and deletions

DEPARTRENT OF ERERGT, 2 LICENWSING:

AND FEGULATORY AFFAIRS
DIFECTOR E OFFICE
COAETRIUCTIC CODE

Filad with tha Secretary of Bt
Teass mules kg affect 120 Sy after Blad nith the Secetarr of Soxis

(B authority conferred on the drwcior of the departmam of ; :
e=ndhlicensipg and repulacery affsirs b sectiom 4 of 1971 PA 250, MCL 1351504,
and Exeoidtive Recrsarreeton Srdar Mos. 2003-1, aad I00E-4230, and 20114, BECL
4432011, amd-IECL 4252025, and ROCT, 445 03]

E40E 31087, B 408 510872, B 408 31088, amd B 406 5105{) of tha
-‘.:]nmmm'ml:cd.nmminizdiﬂ.ﬁﬂ L108Y & resceded and K 408 2110687 K

830085, R40E3L09], B #0G 31062, R 408 310, 405 31055, 408 31084 K
40810005, B 405 31054, B 408 20097, RL[li31-:l5'3,F.-1l.‘.5_1'.l]Elia,miRL[li31-Il£'Eh
T added o tha cods & Sllows

PART 10
MICHIGAN TRHECRALFNFREY SOOE

R 4033005, Seelicuils cod.
Fule L10ET. Fules goveming the exsrgy eificemcy for the design and coastroction of
MNWMMMWMMEMDMm
the mtemational ey cormareation cods, e 1S edition, sectisg-ElH-1, ExOEpE
zeegioms C107.2 w0 C107.5, CL082D po CIOE4, G301, CIOLE, C3NZ, EilII"ll:-
C#832, 03022 o CHI16, C303. 2 00 1C303.5 aod the ASHRAT enerqy szedard
for buildregs sxmapt bovwerise redidansal oildeg:, ANSIASHRAFTTRENA reedard
20 1-2000 2003 (esorvarftar thi stzedard), includieg appendices AL B, C, agd T, amd &,
excepe for secions 6.4, B4.3 w B4.37 . With the ememdmants noted, Secian-201-1.
edthe ntareational anargy corearcation cods and the sendard ars adopied in thesa nulos
Iy rafreece. The Mlichiem wmifsam-anarsy cods is amilabls for Erpection amokacs
b the Shasmaslansng «Fcs of the
EWWEEMM
Feaulacsry Affair, Borsen of Consustion Cadles,

11 W Oerawra Screet, Lamcing, Mbchigen £3833 The code may be
wﬂuﬂﬁmﬁnhmmﬂfﬁuﬂmﬂdn‘nugiﬁchmmsmhnmu

W:awmdﬁmimﬂmm&




Michigan Energy Code — Commercial (5 of 11)

Scoping requirements in referenced sections
of IECC 2015




ichigan Energy Code — Commercial (6 of 11)

Technical provisions In ASHRAE 90.1 (2013)

AMSI/ASHRAENES Standard 90.1-2013
(Supersedes ANSVASHRAE/IES Standard 90.1-2010)
Inehudes AMSIASHRAEES Addenda listed in Appendix F
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Except Low-Rise
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(I-P Edition)
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Michigan Energy Code — Commercial (7 of 11)

The Act either directly or indirectly lays out:

e The portions of IECC 2015 and ASHRAE 90.1
which are used or not used and any deletions
and changes

O Direct= explicit statement that something is
included or not included

O Indirect = when you must navigate to a
section and view any amendments or
deletions to learn if something is included or
excluded.




Act Language

The international energy conservation code, 26692015
edition, seetion 5011, except for sections C107.2 to
C107. 5 C108.2 to C108.4, C301.2, C301.3, C302,
C401.2.1 to C408.3.2, C502.2 to (3502.2.6.2, C503.2
to C503.6

and the ASHRAE energy standard for buildings except
low-rise residential buildings, ANSI/ASHRAE/IESNA
standard 90.1-20042013 (hereafter the standard),
including appendices A, B, C, and D, and G, except
for sections 8.4.2, 8.4. 310 8.4.3.2 . With the
amendments noted Sectioh-5011; ef-the international
energy conservation code and the standard are
adopted in these rules by reference.



Michigan Energy Code — Commercial (8 of 11)

Navigating the changes:

e Map and mark in your books the applicable
sections, deletions, amendments and changes
referenced in the Act language to sections in:
O IECC 2015
O ASHRAE 90.1 (2013)




Michigan Energy Code — Commercial (9 of 11)

IECC 2015 Layout:

Commercial Provisions-prefaced by “C”
Residential Provisions prefaced by “R” (Not
applicable to the commercial energy code)




Michigan Climate Zones

Map remains the same

Michigan Uniform Energy Code



Michigan Energy Code — Commercial (10 of 11)

C503.2-Change space conditioning (not adopted by Mich. Act)
C502.2-502.2.6.2 (not adopted by Mich. Act)

C503.2-Change space conditioning (not adopted by Mich. Act)
C503.3-Building Envelope (not adopted by Mich. Act)

C503.4 Heating and cooling systems (not adopted by Mich. Act)
C503.5-Service hot water systems (not adopted by Mich. Act)
C503.6 Lighting Systems (not adopted by Mich. Act)

*These sections were not adopted because ASHRAE 90.1
(2013) was adopted to cover the technical provisions




Michigan Energy Code — Commercial (11 of 11)

Technical provisions In ASHRAE 90.1 (2013)

AMSI/ASHRAENES Standard 90.1-2013
(Supersedes ANSVASHRAE/IES Standard 90.1-2010)
Inehudes AMSIASHRAEES Addenda listed in Appendix F
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ASHRAE 90.1 (2013) MICHIGAN AMENDMENTS

ASHRAE 90.1 (2013) MICHIGAN AMENDMENTS
(MARK YOU BOOKS) Three Items are amended by
Michigan

Key word is “Standard” in the Michigan Act.

o Section 5.4.3.4 Vestibules (Mich. Act amends exceptions for when a
vestibule is not required

e Section 6.7.2.4 System Commissioning (Mich. Act amends system
commissioning for HVAC controls for projects over 10,000 SF rather than
the SF 50,000 indicated in ASHRAE 90.1 (2013).

o Section 9.1.2 Lighting Alterations (Mich. Act amends the exception for
when lighting needs to comply with the code during alterations to 50% of
connected load rather than the 10% indicated in ASHRAE 90.1 (2013).




ASHRAE 90.1 (2013) for use in Michigan

Bird’s Eye View of changes from ASHRAE
90.1 (2013) from ASHRAE 90.1 (2007)

Rt




ASHRAE 90.1 (2013) Significant Changes (1 of 2)

What makes it hard to compare:

No summary document was found to date that lays
out the detailed changes from ASHRAE 90.1 (2007)
to ASHRAE 90.1 (2013)

There are no sidebar markings in ASHRAE 90.1
(2013) to indicate changes from 2010 or 2007.

Appendix F does list changes from ASHRAE 90.1 (2010),
but ASHRAE 90.1 (2010) was not adopted by Michigan




ASHRAE 90.1 (2013) Structure

Layout of ASHRAE 90.1 (2013) is the same as ASHRAE 90.1 (2007)

Section 1 - Purpose

Section 2 - Scope

Section 3 - Definitions, Abbreviations, and Acronyms

Section 4 - Administration and Enforcement

Section 5 - Building Envelope

Section 6 - Heating, Ventilating, and Air Conditioning

Section 7 - Service Water Heating

Section 8 - Power

Section 9 - Lighting

Section 10 - Other Equipment

Section 11 - Energy Cost Budget Method

Section 12 - Normative References

A. Rated R-Value of Insulation and Assembly U-Factor, C-Factor, and F-Factor
Determinations

Building Envelope Climate Criteria

Methodology for Building Envelope Trade-Off Option in Subsection 5.6
Climatic Data

Informative References —not adopted by Michigan

Addenda Description Information not adopted by Michigan
Performance Rating Method

GnmoOw




ASHRAE 90.1 Chapter 3 Definitions

"It depends upon what the meaning of the word 'is' Is.”

e There are significant changes to the definitions in
ASHRAE 90.1 (2013) from ASHRAE 90.1 (2007)

e Page count for definitions in this section went from 10 in
ASHRAE 90.1 (2007) to 18 in ASHRAE 90.1 2013)

e Approximately 100 new or modified definitions
e Some are highly technical and reflect new code provisions

such as daylighting, sensible heat and cooling panels,
computer rooms and various controls.



ASHRAE 90.1 (2013) Significant Changes (2 of 2)

Typical Technical Chapter Layout-
Technical Sections 5,6,7,8,9, and 10

 General (Section - .1)

« Compliance Methods (Section - .2)

o Simplified Building (Section - .3)

 Mandatory Provisions (Section - .4)

* Prescriptive Path (Section - .5)

« Alternate Compliance Path (Section - .6)

e Submittals (Section -.7)

 Product Information and Installation (Section - .8)
 Tables




Role and Structure

Compliance Paths

* Mandatory Provisions (must meet these)

Choose one of the following:

Prescriptive Approach
Tradeoff (COMcheck)

Simplified (for some HVAC systems)

Whole Building Simulation (Cost Budget Method)
ASHRAE Appendix G for LEED projects

“Above Code Programs”( Energy Star Version 3 or
ICC 700-2012 Silver Rating)




Demonstrate Compliance

Prescriptive Trade-off Performance

“Prescriptive “Trade-off “Performance
Packages Approach” Approach”

Approach”

COMcheck™ DOE-2

Residential Requirements of the 2009 IECC. U.S. DOE Building Energy Codes Program. (2010)



Presenter
Presentation Notes
Compliance Approaches

A building may comply by any of three approaches; prescriptive, trade-off, or performance. The checklists will be generic enough to be used with any of these compliance approaches. Evaluators will be instructed to review the energy code compliance documentation submitted with the plans. If documentation supporting a trade-off or performance approach is not available, the evaluation of the building will be based on the prescriptive compliance path.  


Code compliance evaluations provide an opportunity to collect a great deal of previously unavailable data on real buildings in real world situations. Therefore, the checklists were developed to collect as much information as possible without imposing a great deal of additional burden on the evaluator’s time. As an example, very little information exists that can answer questions such as:
 
What percentage of buildings comply with each of the three compliance approaches (prescriptive, trade-off, and performance)?
Do large commercial buildings tend to have better or worse compliance than small commercial buildings?
Do differences in building types show differences in energy code compliance rates? 
 


Role and Structure

Compliance “Exceptions”

The code provides detailed requirements and then
provide “exceptions” and certain conditions

* For small buildings
* For low energy use buildings
* \WWhen meeting other optional provisions




Compliance
Power

Building System Compliance Options
Envelope I ESCHIPIIVE
WpPLIoN,

Mandatory

e si Energy Code
Pfov:s:ons Trade Off gy

(reQui_rred for m_ost Option Comp llance
SWH compliance options)
Power Energy Cost
Budget
Lighting
Other Simplitied,

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812



Presenter
Presentation Notes
Grayed out options under Compliance Options do not exist for this chapter.  For Power, there are only Mandatory Provisions and the option to use the Energy Cost Budget Method.  

Power section is only in 90.1, not IECC.







Section 8
Power — Scope

v New Buildings
v’ Additions
v Alterations

\/Mandatory Provisions
v Voltage drop
v Automatic receptacle control
v Electrical Energy Monitoring
v Low-Voltage Dry Type Distribution Transformers

v’ Submittals

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812


Presenter
Presentation Notes
Section 8 covers voltage drop and completion requirements (both of these requirements are mandatory). 




Section8-8.1.2-8.14
New Buildings, Additions, and Alterations to
Existing Buildings

* Equipment installed in new buildings or
additions to existing buildings must comply

* Alterations to equipment or systems must
comply with requirements applicable to those
specific portions of the building and systems
being altered

 New equipment installed as a direct replacement of
existing equipment must comply with requirements for

that equipment

e Exception - Compliance not required for relocation or

reuse of existing equipment at the same site

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812




ASHRAE 90.1 (2013) Significant Changes — Section 8
(1 of 4)

Section 8 - Power

General (Section 8.1) - minor changes reflecting
clarifications of how this standard applies to
additions and alterations

Compliance Paths (Section 8.2) - no significant
change

Simplified/Small Building Option (Section 8.3) - not
used




ASHRAE 90.1 (2013) Significant Changes - Section 8
(2 of 4)

Section 8- Power

Mandatory Provisions (Section 8.4)
 8.4.1 Voltage drop- minor change to
exceptions for “feeder conductors and branch
circuits for circuits dedicated to emergency
services

U.S. Department of Energy (2010)




ASHRAE 90.1 (2013) Significant Changes Section 8
(3 of 4)

Section 8- Power

Mandatory Provisions (Section 8.4)
 8.4.1 Voltage drop- minor change to exceptions for
“feeder conductors and branch circuits for circuits
dedicated to emergency services

Michigan Deleted the following sections:

« 8.4.2 Automatic receptacle control

o 8.4.3 Electrical Energy Monitoring

e 8.4.3.1 Monitoring

 8.4.3.2 Recording and Record Keeping



ASHRAE 90.1 (2013) Significant Changes - Section 8
(4 of 4)

Section 8- Power

Mandatory Provisions (Section 8.4)

 8.4.4 Low Voltage Dry-Type Distribution
Transformers (new section added)

Prescriptive Path (Section 8.5)- not used

Alternate Compliance Path (Section 8.6) — not used

Submittals (Section 8.7) -no significant change

Product Information and Installation Requirements

(Section 8.8) — not used

Table 8.4.4-added and shows efficiency levels for

Low Voltage Dry Type Distribution Transformers




Power Submittals (Section 8.7)

Owner gets information about the building’s
electrical system

* Record drawings of actual installation
within 30 days (Section 8.7.1)

— Single-line diagram of electrical distribution .
system

— Floor plans showing location and areas served
for all distribution

* Manuals (Section 8.7.2):
— Submittal data stating equipment rating
- O&M manuals for equipment
— Qualified service agency

— Complete narrative of system as it’'s normally U.S. Department of Energy (2010)
Intended to operate

U.S. Department of Energy (2010)




Compliance

Lighting
Building System Compliance Options
Envelope I ESCTIPpLIVe]
UPLIon,
Mandatory
HVAC Ny
Plfov:s:ons rrade Off E ner gyCOd e
frequired foriie Option Compliance
compliance options)
SWH
Duayer:
Lighting

Simplified.

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812



Presenter
Presentation Notes
For Lighting, Prescriptive Option is really either Building Area Method or Space-by-Space Method.  Grayed out options under Compliance Options are not used.  



ASHRAE 90.1 (2013) Significant Changes — Section 9
(1 of 13)

Section 9 — Lighting

ASHRAE 90.1 (2013) 17 pages + 240% from
ASHRAE 90.1 (2007) 7 pages

General (Section 9.1)
e 9.1.2 Lighting Alterations-added alteration

language. Michigan amends the exception
threshold to 50% of connected lighting load for
when requirements do not apply.




Basic Lighting Requirements

I.E.aq-:iﬂtﬂw Interior Exterior
Reqmr_emeni'ﬁ Lighting Power Lighting Power
(Interior and + Limits x Limits
Exterior) |
‘ Tradable
| leﬂﬂn : 1
e Exemptions I
MNon-
Switching ‘ jifatane

Efficiency Exemptions E!uEIclmg frea =7 Extarior
Space-by-Space dpic N — Bt

Additional Allowances

Slide Modlified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812


Presenter
Presentation Notes
Interior lighting requirements are divided into a set of mandatory requirements, provisions that must be complied with regardless of the quantity of lighting that is installed, and two methods for determining the allowed wattage for the building.  
The Prescriptive approach contains a look up table to determine allowed wattage for each occupancy type and is divided into two categories.

The Building Area approach can be used for a single occupancy building or separate business entities within a building.

The Space-by-Space approach is used flexibility and for non-standard building types or space configurations.    




Section 9
Lighting General Scope

* Interior spaces of buildings
o Exterior building features

o Exterior grounds lighting powered
through building

Exceptions
* Emergency lighting
* Lighting required by life safety

Statute

* Lighting within dwelling units of
puildings

®* Decorative gas lighting

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812


Presenter
Presentation Notes
This section applies to the following: interior spaces of buildings
exterior building features, including facades, illuminated roofs, architectural features, entrances, exits, loading docks, and illuminated canopies
exterior building grounds lighting provided through the building’s electrical service



Section 9
Lighting

v’ General Application (Section 9.1)
 Scope
* Lighting Alterations
* Installed Lighting Power
* Interior and Exterior Luminaire Wattage

4 Compliance (Section 9.2)

4 Mandatory Provisions (Section 9.4)
* Lighting control
» Exterior building lighting power
e Functional testing

4 Building Area Method Compliance Path (Section 9.5)

v’ Alternative Compliance Path: Space-by-Space
Method (Section 9.6)

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812



Section 9
Lighting General — Alterations

* Applies to these retrofits:
— where luminaires are added, replaced, or
removed
— Replacement of lamp plus ballast in
luminaires
 Requires BOTH interior and exterior
alterations to comply with Lighting
Power Density (LPD) limits and basic
after hours automatic shutoff
requirements

Exception

Spaces where alterations involve
< 10% of connected lighting load and
the LPD for the space is not increased

Michigan amended to 50%

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812



Section 9
Interior Lighting Power

Installed interior lighting power must be =< lighting power
allowance

Installed interior lighting power calculation method
o Calculation requirements
» Lots of exemptions (next page)

Power allowance calculation methods
* Building area compliance path
« Alternative Compliance Path: Space-by-space method

Trade-offs of interior lighting power allowance aren’t allowed
when both methods are used in different portions of the building

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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ASHRAE 90.1 (2013) Significant Changes - Section 9
(2 of 13)

Section 9 — Lighting
Compliance (Section 9.2) —

e 9.2.2.3 Interior Lighting Power-this section requires
using the Building Area Method or Space by Space
Method.

« EXceptions for certain lighting from being included In
the calculation under this section are modified from the
ASHRAE 90.1 (2007)

 Two new exceptions for mirror lighting and certain
parking garages transition lighting are added.



Section 9-9.1.3

Installed Lighting Power Calculation Requirements
— INTERIOR and EXTERIOR

These requirements apply to both interior and
exterior

Installed Lighting Power shall include all power used by
the luminaires, including lamps, ballasts, transformers,
and controls

 Exception: where two independent lighting systems exist in
the same space or area and are controlled to prevent
simultaneous operation, only the system with the highest total
wattage must be included

Luminaire Wattage for various systems shall be
determined in accordance with detalls in Section 9.1.4

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9-9.14
Luminaire Wattage Calculation Requirements

These requirements apply to both interior and exterior

* Line voltage luminaires without ballasts or transformers = max.
labeled wattage of the luminaire

* Luminaires with ballasts or transformers = wattage of the
maximum lamp/auxiliary combination OR max. labeled wattage
of the luminaire. For luminaires with factory adjustable ballast
factors (not user changeable), apply the ballast factor to be
used in the space)

* Line voltage track = actual wattage with a min. 30 W per foot
OR wattage limit of system’s circuit breaker OR wattage limit of
other permanent-current-limiting device(s) on the system

®* Low voltage track = transformer wattage
* All others as specified on equipment

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9
Installed Interior Lighting Power Calculation
Exemptions

Lighting that does not have to be included in the installed lighting power calculation:

* Theatrical, stage, film, and video « Exit signs
production

®* Medical and dental procedures

* Exhibit displays for museums,
monuments, and galleries

* Integral to equipment or instrumentation

« Sale or lighting educational
demonstration systems

« Lighting for television broadcasting in
sporting activity areas

installed by manufacturer  Casino gaming areas

* Integral to both open and glass- * Furniture-mounted supplemental task
enclosed refrigerator and freezer cases lighting controlled by automatic

* Retail display windows, provided the shutoff and complying with 9.4.1.4(d)
display Is enclosed by ceiling-height « For use in areas specifically designed
partitions for life support of nonhuman life forms

®* Food warming and food preparation

Mirror lighting in dressing rooms and

equment - : accent lighting in religious pulpit and
* Interior spaces specifically designated choir areas

as registered interior historic landmarks
* Integral part of advertising or directional )

signage
Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9
Building Area Method of Calculating Interior Lighting
Power Allowance

Can be used for entire building or separate building type
occupancies

Advantages
v" Fewer calculations

Limitations
v' Limited building area type selection - use reasonably equivalent type
v" Insensitive to specific space functions and room configurations
v Generally more restrictive that space-by-space method

Calculation Process

1) Determine gross lighted area for each building type area using:
» Exterior faces of exterior walls
» Centerline of interior walls

2) Calculate the area power allowance by multiplying the gross lighted
area by the applicable building type allowance from Table 9.5.1

3) Sum all the allowances (if more than one building type area)
Slide Modlified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Presentation Notes
The building area method is the easiest to use but has limitations as discussed above.



Section 9 - Table 9.5.1
Building Types

Part of Table 9.5.1 shown below.
Complete table in the Standard has 32 different building types

o Lighting Power Density
Building Type (W/Ft2)

Automotive Facility 0.80
Convention Center 1.01
Court House 1.01
Dining: Bar Lounge/Leisure 1.01
Dining: Cafeteria/Fast Food 1.01
Dining: Family 1.01
Dormitory 0.57
Exercise Center 0.84

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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A partial view of the Building Area table.


Section 9 -9.6.1

Space-by-Space Method of Calculating Interior
Lighting Power Allowance

Applies to any buildinf%rcicl)qréﬁi\%léhaatli%rg)ggecsalcuIating allowances

Advantages
v' More flexible than building area method

v' More accurately accounts for actual room lighting power needs

v" Provides additional allowances for:
 Difficult room configurations
 Decorative and retail needs

» Use of advanced controls not already required in the standard
Limitations

v' More calculations needed (individual spaces)
Calculation Process

1) Determine the gross lighted area of each space type
 include balconies and mezzanines
» Use centerline of walls between spaces
2) Calculate the space Power allowance by muItipIP/ingg the space
type area by the applicable allowance from Table 9.6.1
3) Sum all the allowances

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Multi-occupancy building – if both space-by-space and building area methods are used, trade-offs are not permitted between the two building occupancies; each building occupancy must comply separately.

For each space enclosed by partitions 80% or greater than ceiling height, determine the gross interior floor area by measuring to the center of the partition wall. Include the floor area of balconies or other projections. Retail spaces do not have to comply with the 80% partition height requirements.

The interior lighting power allowance is the sum of lighting power allowances of all spaces. Trade-offs among spaces are permitted provided that the total installed interior lighting power does not exceed the interior lighting power allowance.



Section 9-9.6.1
Space-by-Space Method of Calculating Subspaces

* |f a physical space has multiple functions such

that more than one space type from Table 9.6.1
applies

— Break the space into smaller subspaces

— Use the centerline of interior walls and dividing line between
subspaces to determine subspace areas

— Calculate the allowance separately for each subspace

Exception

e Subspaces with areas less than 20% of the original
space and less than 1000 ft? do not need to be
broken out separately

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Presentation Notes
Multi-occupancy building – if both space-by-space and building area methods are used, trade-offs are not permitted between the two building occupancies; each building occupancy must comply separately.

For each space enclosed by partitions 80% or greater than ceiling height, determine the gross interior floor area by measuring to the center of the partition wall. Include the floor area of balconies or other projections. Retail spaces do not have to comply with the 80% partition height requirements.

The interior lighting power allowance is the sum of lighting power allowances of all spaces. Trade-offs among spaces are permitted provided that the total installed interior lighting power does not exceed the interior lighting power allowance.



Section 9 — Table 9.6.1 Space-by-Space
Allowances

Small part of Table 9.6.1 shown below
Approximately 100 different space types included in the Standard

TABLE 9.6.1 Lighting Power Density Allowances Using the Space-by-Space Method
and Minimum Control Requirements Using Either Method

The control functions below sliall be insplemented is accordance with the descriptions found in the roferenced paragraphs within
Section 94,11, For each space (ype:
(1) All REQs shall be Implemented,

Infoemamive Nore: This table Is divided
Rl i saccione: il Dot bicilnn oho (1] :: least ene kggl [:hrn present) shall be implemented,
space types that can be commonly found A — =
In multiplc bulding types. The second Restricted to G *ll;;o?l:t A;om:t P—
part of this table covers space types that LocalContre REHTIcted 10 Partial - C u: i ’:W & ’“’m PartslOFF  Automatic  Scheduled
are typically found in u single building Sex Secipn. MHMION  Auomatc s (il sy (_m o (SeeSection  Full OFF  Shutoft
type. Section  coeSection  ON (See : 94.11lg] (SeeSection (See Section
SALID oy iab])  Sceton  (SeeSection Sidelighting Toplghting o0 o 0iimp 94
s s g MALIAD  (SeeSection  (See Section . =2 o
bl T T
. I LPD, RCR
Common Space Types win? bt K b ¢ d € f ¢ h i
.. thatis <20 ftin height 0.03Rtonlheight  NA REQ ADD ADDI - REQ REQ - ADD2 ADD2
... that 8320 t and
‘ - )
<40 i heigh 0031 total hesght NA REQ ADDI ADDI REQ REQ REQ ADD? ADD?
. thtis>40 i height ¥ ,:;‘ﬁf vl REQ ADDI  ADDI REQ REQ REQ ~ ADD? ADD2
Audicnce Seating Ares
« in an auditarium 0,63 4 REQ ADDI ADDI1 REQ REQ REQ) ADD2 ADD2
. I @ convention center 0.82 4 REQ ADDI ADDI REQ REQ REQ — ADD2 ADD2

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017
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Partial look at Table 9.6.1.

http://www.energycodes.gov/

Room Geometry Adjustment — 9.6.4

Room Cavity Ratio Adjustment for relief in unusual space
configurations

* Used only when applying the space by space method
® (Calculate the Room Cavity Ratio (RCR) for the empty room:
RCR = 2.5 x Room Cavity Height X room perimeter length
room area
(Room Cavity Height = Luminaire mounting height — Workplane height)

* |f RCR is greater than the RCR threshold for that space type
from Table 9.6.1, a 20% increase is allowed

® For corridor/transition spaces, a 20% adjustment is allowed
when less than 8 feet wide, regardless of the RCR

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Room Geometry Adjustment (1 of 2)

LUMINAIRE
MOUNTING HEIGHT
ROOM
CAVITY
ROOM CAVITY HEIGEX

/— WORKPLANE
(TYPICALLY DESK HEIGHT)
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Room Geometry Adjustment (2 of 2)
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Using the Evaluation Checklists
Additional Interior Lighting Power

Space-by-space
Increases
— Specific lighting function
— Only if specific lighting is
installed
— Only for specified
luminaries

— Shall not be used for any
other purpose or space

EL4 Additional interior lighting power allowed for special functions per the
[9.6.2]1 approved lighting plans and is automatically controlled and separated
from general lighting.




Section 9 -9.6.2 -9.6.3
Additional Interior Lighting Power

Decorative and Retail display highlighting

An increase in the lighting power allowance is
allowed for specific decorative and retalil
applications when using the space-by-space
method.

Applications must be automatically controlled,
separately from the general lighting, to be turned
off during non-business hours. The additional
allowances can only be used for the additional
lighting equipment — and not general lighting

v' Decorative luminaires in addition to the general

lighting = 1.0 W/ft?
v Retail display lighting = varies by retail type

Advanced Controls

An increase In the allowance is also allowed for
the use of specified advanced controls that are
installed in addition to those already required

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Presentation Notes
Retail display lighting covered on the next slide.

Decorative lighting is use-it-or-lose-it and can only be applied up to the amount of decorative lighting wattage installed.

Additional power is allowed only if the specified lighting is installed and automatically controlled, separately from the general lighting, to be turned off during nonbusiness hours. This additional power can be used only for the specified luminaires and not used for any other purpose.



Section 9-9.6.2
Additional Retail Display Lighting Allowance

Additional Interior Lighting Power Allowance = 1000 watts +
(Retail Area 1 x 0.6 W/ft?) +

(Retail Area 2 x 0.6 W/ft?) +

(Retail Area 3 x 1.4 W/ft?) +

(Retail Area 4 x 2.5 WI/ft?),

Where:
Retail Area 1 = the floor area for all products not listed in Retail Area 2, 3 or 4

Retail Area 2 = the floor area used for the sale of vehicles, sporting goods and
small electronics

Retail Area 3 = the floor area used for the sale of furniture, clothing, cosmetics
and artwork

Retail Area 4 = the floor area used for the sale of jewelry, crystal, and china.

Other merchandise categories not listed may be included in Retail Areas 2 througt
4, provided that justification documenting the need for additional lighting power
based on visual inspection, contrast, or other critical display is approved by the
authority having jurisdiction.
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Retail highlighting allowance is use-it-or-lose-it .

This additional display lighting must be separately circuited, switched, and automatically controlled.

Additional allowance depends on type of retail display area.

Doesn’t apply to entire store – only sales floor area.




Section 9-9.6.3

Advanced Controls Incentive

If all mandatory control requirements are met for a space
AND advanced controls are installed in that space,
THEN additional limited lighting power is allowed:

* Additional power can be used anywhere in the
building

* Additional Interior Lighting Power Allowance is
calculated as

Lighting Power Under Control x Control Factor

(Partial) Table 9.6.3 Control Factors Used in Calculating Additional Interior Lighting Power Allowance

SpaceType
Conference LDwa: ﬁtgum:
iningArea,
Additional Control Method (in Addition to Man datory Require- Room, Mest- . Coridors/
ments). Open  Private E‘lgf‘s':'m':'runﬁ_l Salgls Stairways, Gym/
Office  Office (Lecture/ Area EDD i Il::lr:-lﬂuar!E
Training) Parking Garage
Manual, continuous dimming control or 0.10
Programmable multi-level dimming control 0.0 0.05 ' 0.10 0
Programmable multi-level dimming controlusing programmable 0.10
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Presentation Notes
Table 9.6.3 is used; only a partial table is shown.


ASHRAE 90.1 (2013) Significant Changes - Section 9
(3 of 13)

Section 9 — Lighting
Simplified Building (Section 9.3) —not used
Mandatory Provisions (Section 9.4)
 9.4.1 Lighting Controls
« 9.4.1.1 Interior Lighting Controls-this new
section requires a number of lighting controls

as indicated in Table 9.6.1.

—see next slide for continuation




Section 9-9.4.1.1 (a)

Local Control

At least one control that controls all the lighting In
the space
* In spaces < 10,000 ft?, each control serves 2,500 ft?

maximum and in spaces > 10,000 ft?, serves 10,000 ft?
maximum
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Using the Evaluation Checklists
 Lighting controls required for
each area enclosed by ceiling =
height partitions
e Switch locations
* |n view of lights
= “On” or “off” indication from
remote location ®
| |
ELS Independent lighting control installed per approved lighting plans and

[9.4.1.2] 2 all manual control readily accessible and visible to occupants.




ASHRAE 90.1 (2013) Significant Changes - Section 9
(4 of 13)

Section 9 — Lighting
9.4.1.1 Interior Lighting Controls (continued)

Nine different lighting controls measures are defined.

Table 9.6 is used to determined which lighting controls are
required for various space types.

All measures marked as REQ are required.

Measures marked as ADD 1 or ADD 2 each require a
selection of at least one measure so marked.



Section 9.4.1.1 Interior Lighting Controls

For each space type, apply the lighting control functions listed.

» If using the Space-by-Space method for LPD requirements, use same space
type for control requirements. For space types not listed, use a reasonable

equivalent

* “REQ” = mandatory

 “ADD1” = at least one of these must be implemented

* “ADD2" = at least one of these must be implemented

TABLE 96.1 Lighting Power Density Allowances Using the Space-by-Space Method
and Minimum Control Requirements Using Either Method

The contrel functisns below shall be implemented in acoirdance with the descriptions foand in the referenoed paragraphs within
Section 94,00, For each space type:
(1) All RECs shall be implemented,

Iuformative Note! This tabibe Iy divided F T T P L oL I PV PO, SO SN PO | Lo
Info twe sectlons; this Aratf section covers .
S 7+ found [3p At least ene ADDZ I‘Illl::! :::;H} !l:l:h-e i::k-uud.
In maitiplc buliding types. The second Restriced 10— D"“ m‘;‘;"“ Automsatie
purt of this table covers spsce types thit Local Contrat ReStricted to  Partial Ligh “' R Pight " VM pertislOFF  Awtemstic  Sciwdubed
are typically fownd in = single building tSee Sectign  Miawusl ON  Automatic e el SRt s fop (SeeScction  Full OFF Shutoft
e saliap  (SeeSection  ON(See L ihing Toplighting Y18l (SecSection  (Se Secton
e 240,160 Sectlon . [Full O 9.4.0.018)) FA LA
9411l LERA[TI)] (St Sectlon  (See Section complies])
1 LID, HCR o
Common Space Types B win? Threshald a b [ d e r B h i
Atrium
-t bs <220 B b beight  O03/R tolal bheigh: MA REQ ADDI A — REQ REQ — ADDZ ADD2
v Thaal i5 2200 ft and " ; =
<40 f ks hoight ORI toatnd beed ph WA REQ ADDI ADDI REQ REQ G - ADDE ADD2
... that 5 ~40 R i height “*“'hl:'j;" ol REQ ADI ADDI REQ REQ REC - ADD2 ADDZ
Andicnce Seating Area
< I i aundiborium L6 [1] RED A ADD RED JUED RECH W AN
e iN @ COTEREON Conler 082 d RED) ADD ADDI REDQ REQ REG —_— ADD2 ADD2

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017
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Section 9.4.1.1 Control Functions

®* |ocal control

® Restricted to manual ON

® Restricted to partial automatic ON

* Bilevel lighting control

* Automatic daylight responsive controls for
sidelighting

* Automatic daylight responsive controls for
toplighting

* Automatic partial OFF (full OFF complies)

* Automatic full OFF

® Scheduled shutoff

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017
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Section 9-9.4.1.1 (b)
Restricted to Manual ON

No lighting automatically turned on
Exception

* Where manual ON would endanger safety or
security

Typically, users are allowed to
choose to implement this control
or Partial On

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9-9.4.1.1 (c¢)
Restricted to Partial ON

< 50% of general lighting power allowed to be
automatically turned on, and none of remaining
lighting automatically turned on

Typically, users are allowed to
choose to implement this
control or Manual On
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Section 9-9.4.1.1 (d)
Bilevel Lighting Control

®* (General lighting to provide at least one
Intermediate step in lighting power or
continuous dimming in addition to full ON and

full

e To
ano

OFF

nave at least one control step between 30%
70% (inclusive) of full lighting power in

add

ition to all off
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Section 9 -9.4.1.1 (e)

Automatic Daylight Responsive Controls for
Sidelightin

* Apply photocontrols if the combined input power of
all general lighting completely or partially within:

— primary sidelighted areas is =2 150 W
— primary and secondary sidelighted areas is =2 300 W

®* (Control system must have
— Calibration adjustments readily accessible

— Separate control of general lighting in both primary and
secondary sidelighted areas

— Photocontrol to reduce electric lighting in response to
available daylight using

e Continuous dimming or

 Atleast one control point between 50% and 70% of design light
power

e« Second control point between 20% and 40% of design light
power or

 Lowest dimming level technology allows

e Third control point that turns off all controlled lighting
Slide Modlified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9-9.4.1.1 (e)
Automatic Daylight Responsive Controls for
Sidelighting (conta)

Exceptions

* Primary sidelighted areas where top of any
existing adjacent structure is twice as high
above the windows as its distance away from
the windows

* Sidelighted areas where total glazing area is
< 20 ft?

®* Retall spaces

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
June 2014 — PNNL-SA-102812



Section 9-94.14
Daylight Zone Definition — Primary Sidelighted Area
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Presentation Notes
Primary sidelighted area: the total primary sidelighted area is the combined primary sidelighted area without double counting overlapping areas. The floor area for each primary sidelighted area is directly adjacent to vertical glazing below the ceiling with an area equal to the product of the primary sidelighted area width and the primary sidelighted area depth. 

The primary sidelighted area width is the width of the vertical fenestration plus, on each side, the smaller of:
1.  One half of the vertical fenestration head height (where head height is the distrance from the floor to the top of the glazing) or
2.  the distance to any 5 ft or higher opaque vertical obstruction.

The primary sidelighted area depth is the horizontal distance perpendicular to the vertical fenestration which is the smaller of:
1.  one vertical fenestration head height or
2.  the distance to any 5 ft or higher opaque vertical obstruction.



Section 9-94.1.4

Daylight Zone Definition — Secondary
Sidelighted Area
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Secondary sidelighted area: the total secondary sidelighted area is the combined secondary sidelighted area within a space.  Each secondary sidelighted area is directly adjacent to a primary sidelighted area. 

The secondary sidelighted area width is the width of the vertical fenestration plus, on each side, the smaller of:
1.  One half of the vertical fenestration head height or
2.  the distance to any 5 ft or higher vertical obstruction.

The secondary sidelighted area depth is the horizontal distance perpendicular to the vertical fenestration, which begins at the edge of the primary sidelighted area depth and ends at the smaller of:
1.  one vertical fenestration head height (head height is the distance from the floor to the top of the glazing), or
2.  the distance to any 5 ft or higher opaque vertical obstruction.



Section 9 -9.4.1.1 (f)

Automatic Daylight Responsive Controls for
Toplightin

Apply photocontrols if the combined input power of
all general lighting completely or partially under
daylight areas under skylights and daylight areas
under roof monitors is = 150 W. Photocontrols
must:

Have calibration adjustments readily available

Reduce electric lighting in response to available daylight using
Continuous dimming or

» At least one control point between 50% and 70% of design light power

e Second control point between 20% and 40% of design light
power or

* Lowest dimming level technology allows
« Third control point that turns off all controlled lighting
— Control overlapping toplighted and sidelighted daylight

areas together with general lighting in the daylight area
under skylights or daylight areas under roof monitors
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Section 9-94.14
Daylight Zone Definition — Under Rooftop Monitors
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The daylight area under rooftop monitors is the combined daylight area under each rooftop monitor without double counting over-lapping areas. The daylight area under each rooftop monitor is the product of the width of the vertical glazing above the ceiling level and the smallest of the
following horizontal distances inward from the bottom edge of the glazing, (See Figure 3.2-1):
1.  the monitor sill height, MSH, (the vertical distance from the floor to the bottom edge of the monitor glazing), or
2.  the distance to the edge of any primary sidelighted area or
3.  the distance to the front face of any vertical obstruction where any part of the obstruction is farther away than the difference between the
height of the obstruction and the monitor sill height (MSH-OH).



Section9-94.14
Daylight Zone Definition — Under Skylights
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The daylight area under skylights is the combined daylight area under each skylight without double counting overlapping areas. The daylight
area under each skylight is bounded by the opening beneath the skylight, plus horizontally in each direction, the smallest of (See Figure 3.2-2):

1.   70% of the ceiling height (0.7 × CH), or
2.   the distance to the nearest face of any opaque vertical obstruction where any part of the obstruction is farther away than 70% of the distance between the
     top of the obstruction and the ceiling (0.7 × [CH–OH]), where CH = the height of the ceiling at the lowest edge of the skylight, and OH = the height to the top of the obstruction.



Section 9 -9.4.1.1 (9)
Automatic Partial OFF (Fu

Il OFF Complies)

* Automatically reduce general lighting power by at
least 50% within 20 minutes of all occupants
leaving the space

Exceptions
* Space has LPD < 0.80 W/ft?

® Space is lighted by High Intensity Discharge
technology

®* General lighting power in space Is automatically
reduced by = 30% within 20 minutes of all
occupants leaving the space

Slide Modified From ANSI/ASHRAE/IES Standard 90.1-2013 Power and Lighting
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Section 9 -9.4.1.1 (h)
Automatic Full OFF

* All lighting automatically shut off within 20
minutes of all occupants leaving the space

® Control device to control < 5,000 ft2
Exceptions
®* Shop and lab classrooms

* Areas where auto shutoff causes safety or
security concerns

* Lighting for 24/7 operation

Typically, users are allowed to
choose to implement this control
or Scheduled Shutoff
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Section 9-9.4.1.1 (i)
Scheduled Shutoff

Control lights on a scheduled basis (automatic time
switch)

 Time-of-day controller or
« Signal from another control or alarm

Controller or system provide independent control
sequences that

e Controls < 25,000 ft2

 Not more than one floor

« Accounts for weekend and holidays

Typically, users are allowed
to choose to implement this
control or Automatic Full Off

Manual override control
e < 2 hours during scheduled off
e Control < 5,000 ft?
Exceptions
« Lighting for 24/7 operation
« Patient care spaces
* Areas where auto shutoff causes safety or security concerns
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Presenter
Presentation Notes
Intent:
Eliminate after hours lighting waste


Casinos (exception)
Areas with safety – always an issue


ASHRAE 90.1 (2013) Significant Changes - Section 9
(5 of 13)

Section 9 — Lighting

9.4.1.2 Parking Garage Lighting Controls-new
section requires:

e automatic lighting shutoff
e automatically reducing power by 30% for
periods of inactivity in a lighting zones of 20

minutes.

e Lighting zones shall be a maximum of 3600 sf.



Section 9-94.1.2
Parking Garage Lighting Control (1 of 2)

* Automatic lighting shutoff per 9.4.1.1(i)

®* Must reduce lighting power by minimum of 30% when no
activity is detected for 20 minutes within a lighting zone <
3,600 ft?

* Automatically reduce power in response to daylight for
luminaires within 20 ft of any perimeter wall that has

— a net opening to wall ratio of 2 40% and
— NOo exterior obstructions within 20 ft
Exception

* Daylight transition zones and ramps without parking are
exempt from 30% reduction and daylight control
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Presentation Notes
Graphics on next two slides illustrate these requirements


Section 9-9.4.1.2
Parking Garage Lighting Control (2 of 2)

SOLID
GARAGE
RUZaTE . ENTRY
MAX I
66' |
T
, W - i |
| DAYLIGHT |
3,600 SQ. FT. TRANSITION |
MAX CONTROL ZONE
ZONE | |

GARAGE

DAYLIGHT EXIT OPEN 20" DAYLIGHT
TRANSITION WALL CONTROL
ZONE ZONE

ADJACENT
BUILDING OR
OTHER
OBSTRUCTION
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Section 9-9.4.1.2
Parking Garage Lighting Control — Opening to
Wall Ratio

PARKING GARAGE SIDE VIEW (ELEVATION)

OPENING 3 OPENING 4 OPENING 5 OPENING 6

e mC e SCe—o) N . = e ml e m  m——ae (e S e Hz

Daylighting control required if the total area of all openings in a wall section (i.e. openings 1-2)
are greater than or equal to 40% of the total wall area (HxL).

Example:  Opening 1+ Opening 2 Example: Opening 3 + Opening 4 + Opening 5 + Opening 6
H, x L, Hyx L,
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Presenter
Presentation Notes
Daylighting control required if the total area of all openings in a wall section (i.e., openings 1-2 in the graphic) are greater than or equal to 40% of the total wall area.


Section 9 — 9.4.1.3 - Control of Special Applications

Special applications separately

controlled from general lighting
 Display or accent lighting
e Case lighting
e Nonvisual lighting
 Demonstration lighting

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017



Presenter
Presentation Notes
Intent:

Provide opportunity to turn off special application lighting


http://www.314th.org/IT_glass_display_case.jpg
http://www.314th.org/IT_glass_display_case.jpg
http://www.energycodes.gov/

ASHRAE 90.1 (2013) Significant Changes - Section 9
(6 of 13)

Section 9 — Lighting

9.4.1.3 Special Applications-sets requirements for
certain display lighting, non visual lighting for plant
growth or food warming and lighting equipment for
sale to be separately controlled.

Establishes that lighting and switched receptacles in
guestrooms and suites in hotels, motels and
boarding houses shall be automatically controlled.

Bathrooms shall have separate control device that
shuts off lighting after 20 minutes.



Section 9-9.4.1.3
Control of Special Applications

® Guestroom Ilghtln(t; and switched
receptacles to be turned off within
20 minutes of occupants leaving
the space
— EXxception: where captive key

systems used

® Bathrooms controlled to
automatically turn off lighting
within 30 minutes of occupants
leaving space
— EXxception: night lighting not > 5W

® Supplemental task lighting
controlled by

- S%ntroller Integral to the luminaires

— Wall-mounted controller-readily
accessible and located so occupant
can see controlled lighting
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ASHRAE 90.1 (2013) Significant Changes - Section 9
(7 of 13)

Section 9 — Lighting

9.4.1.4 Exterior Lighting Control-sets
requirements for exterior lighting.

It establishes early and late hours of operation
and for periods with no activity.

t also establishes that switches retain their

orogrammed settings during periods of lost
DOWEer.




Using the Evaluation Checklists
Exterior Ground Lighting Controls

Transformer
(Power Supply)
Low Voltage
Line
Voltage {}' Sensor
= e o &=
Controller
\ 4
[OOOOOOO\
Luminaire

EL3 Exterior ground lighting over 100 W provides >60 Im/W unless on
[9.4.4]1 motion sensor or fixture is exempt from scope of code or from
external LPD.



Section 9 — 9.4.1.4 Mandatory Exterior Lighting
Control

® Lighting must turn off when there is sufficient daylight

® Building fagcade and landscape lighting must be shut
off between
— midnight or business closing (whichever is later) and
— 6am or business opening (whichever comes first) OR
— times established by AHJ

* Power for other lighting and lighting for signage to be
automatically reduced by at least 30%

— From midnight or within 1 hour of end of business
operations (whichever is later) and until 6am or business
opening (whichever is earlier) OR

— During any period when no activity has been detected fc~
a time no longer than 15 minutes

Exceptions
e Covered vehicle entrances
» Exits from buildings or parking structures

(where required for safety, security, or eye adaptation)

* Lighting integral to signage and installed by
manufacturer

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017
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ASHRAE 90.1 (2013) Significant Changes - Section 9
(8 of 13)

Section 9 — Lighting
9.4.2 Exterior Building Lighting Power-this section
IS modified to add determination of exterior
lighting “Zones” from Table 9.4.2.

Exterior lighting power for various tradeable and
non-tradeable surfaces is determined from Table
9.4.2-2 Individual Lighting Power Allowances for
Building Exteriors.

The section also identifles numerous exceptions
for lighting which is exempt from the densities in
Table 9.4.2-2



Section 9 Tradable Exterior LPDs

Exterior applications are divided into 2 categories:

Tradable: allowed wattage may be traded
among these applications

Non-Tradable: allowed wattage cannot
be traded between surfaces or with other exterior lighting

Source: slide modified from www.energycodes.gov ANSI/ASHRAE Standard 90.1 2013 Power and Lighting - VISITED SEPT. 5, 2017



Presenter
Presentation Notes
These are the more common applications in most building exteriors.

Tradable means if you don’t use all the wattage you’re allowed for a parking lot, you could apply some of that to another tradable application, like a canopy, for example.

http://www.energycodes.gov/

Section 9.4.2
Exterior Lighting Power

Exterior Building Lighting Power must meet
prescribed power limits.

®* The total exterior lighting power allowance Is
the sum of the base site allowance plus
iIndividual lighting power densities (LPD) for the
applicable “lighting power zone”

* Trade-offs are allowed only among “Tradable
Surfaces” applications

® Some exemptions apply
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Presentation Notes
Building grounds lighting – unless controlled by a motion sensor or qualifies for one of the exceptions under Section 9.1.1 or 9.4.5.

Pedestrian walkways, gardens, other landscape areas associated with a building.

Eliminates the use all incandescent and mercury vapor discharge sources over 100W.



Section 9.4.5
Exterior Lighting Power Zones

ZONE 1

Developed areas of
parks, forest, and rural
areas.

ZONE 2

Residential and mixed
use, neighborhood
business, light industrial
with limited night use.

ZONE 3

All other.

ZONE 4
High activity
commercial in major
metro as designated
by AHJ.

In 2010, Zone O was
introduced to represent
undeveloped areas within
national parks, forest
land, and rural areas as
defined by AHJ.
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Section 9
Tradable Exterior LPDs

Exterior applications

are diVi(_jed into 2 TABLE 9.4.3B  Individual Lighting Power Allowances for Building Exteriors
categorles:

ZoneQ Zone1 Zone2 Zone3 Zoned

Base Site Allowance (base allowance may be used in tradable or non-tradable surfaces)

Tradable: allowed

wattage may be traded nZone0 500W 600W 750W 1300W
amo_ng t.hese Tradable Surfaces
appl ications (LPDs for uncovered parking areas, building grounds, building entrances and exits, canopies and overhangs, and outdoorsales areas may b
traced.)
Non-Tradable: allowed Uncovered parking areas
Wattage can nOt F'arkidnl?vaers'.?ﬂs and No allowance 0.04 Witz 0.06 Wit 0.10 Witt2 0.13 Witz
be traded between
surfaces or with other Building grounds
exterior Ilghtlng Walﬁ;ﬁfgmhan Mo allowance 0.7 W/linear foot 0.7Wlinear foot 0.8 Wiinearfoot 1.0Wilinear foot
Walkways 10 ftwide
o reater No allowance 0.14 Wiftz 0.14 Witz 0.16 Witz 0.2 Witz
Special feature areas
Stairways No allowance 0.75 Witz 10Wi 1.0Wi: 10Wih
Pedestriantunnels No allowance 0.15Witt2 0.16Wift2 0.2Wift2 0.3 Witz
Landscaping Mo allowance 0.04 Witz 0.05 Witz 0.05 Witz 0.05 Witz

Buildingentrances and exits
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Presenter
Presentation Notes
These are the more common applications in most building exteriors.

Tradable means if you don’t use all the wattage you’re allowed for a parking lot, you could apply some of that to another tradable application, like a canopy, for example.


Section 9 -94.3
Exterior Lighting Power Exemptions

The following are exempt when equipped with separate controls:
 lighting that is integral to signage and installed by its manufacturer;
 lighting for athletic playing areas;
 lighting for industrial production, material handling, transportation

sites, and associated storage areas;
* theme elements in theme/amusement parks;

 lighting used to highlight features of public monuments and
registered historic landmark structures or buildings;

 lighting for water features;

» specialized signal, directional, and marker lighting associated with
transportation;

 lighting that is integral to equipment or instrumentation and is
Installed by its manufacturer;

 lighting for theatrical purposes, including performance, stage, film,
and video production;

» temporary lighting;

 lighting for hazardous locations;
« Lighting for swimming pools;

e searchlights.
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Presentation Notes
The key is these are exempt but must have separate controls.



ASHRAE 90.1 (2013) Significant Changes - Section 9
(9 of 13)

Section 9 — Lighting

9.4.3 Functional Testing-new section requires
control systems be tested and calibrated with control
hardware and software.

Requirements for testing Occupant Sensors,
Automatic Time Switches and Daylight Controls

Testing to be conducted by someone other than the
design professional or constructor for the project

Documentation required certifying the results.



Section 9 -9.4.3
Functional Testing

* Functional testing
(calibrated/adjusted/programmed) of lighting
control devices and systems required within 90

days of occupancy

— Must be performed by individuals NOT involved in design, manufacture, or
installation
— For occupant sensors:
» Certify location and aiming per manufacturer recommendation
o Test all sensors if project < 7

o |f >7 sensors, test for each unique combination of sensor type and space
geometry and verify

Status indicator
Lights turn off or down to permitted level within required time

Auto-on — lights turn on to permitted level when someone enters the
space

Manual on — lights turn on only when manually activated

Lights aren’t incorrectly turned on by movement in nearby areas or by
HVAC operation
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Section 9 -9.4.3
Functional Testing (conra)

— For automatic time switches:
» Confirm programmed schedules
* Document schedules for owner
» Verify correct time and date are set
» Verify any battery backup is installed and energized
» Verify override time limit set to < 2 hours

« Simulate occupied condition and verify and document:
— Lights turn on and off with respective switches
— Switch only operates lights in enclosed space where switch is located

» Simulate unoccupied condition and verify and document:
— All nonexempt lights turn off
— Manual override only operates lighting where it is located
— For daylighting controls

* Properly located, field-calibrated, and set to have appropriate
setpoints and threshold light levels

« Daylight controlled lighting loads adjust to correct levels with available
daylight

» Location where calibration adjustments are made is readily accessible
only to authorized personnel
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ASHRAE 90.1 (2013) Significant Changes - Section 9
(10 of 13)

Section 9 — Lighting

Building Area Compliance Path (Section 9.5) —no significant
changes

Alternative Compliance Path- Space by Space Method
(Section 9.6)

9.6.4 Room Geometry Adjustment-this new section allows for
Increase in lighting power density as a function of the “Room
Cavity Ratio” which is calculated by multiplying the Room
Cavity Height by the Room Perimeter and dividing by the
Room Area.




ASHRAE 90.1 (2013) Significant Changes - Section 9
(11 of 13)

Section 9 — Lighting

Building Area Compliance Path (Section 9.5) —no significant
changes

Alternative Compliance Path- Space by Space Method
(Section 9.6)

9.6.3 Additional Interior Lighting Power Using Non-mandatory
controls-this section establishes that when non-mandatory
controls are added, additional lighting power is allowed.

Table 9.6.3 Is used to determine the increase.




ASHRAE 90.1 (2013) Significant Changes - Section 9
(12 of 13)

Section 9 — Lighting
Submittals (Section 9.7)

9.7 Submittals
Sections 9.7.1 General, 9.7.2 Completion
Requirements, 9.7.2.1 Drawings, 9.7.2.2 Manuals
and 9.7.2.3 Daylight Documentation together
establish the requirements and time frames for
submitting documents. Record drawings and
manuals must be provided to the owner within 90
days.



Section 9 - 9.7
Submittals

v'Record drawings, to include for each piece of
lighting equipment:
e Location
e Luminaire identifier
« Control
 Circuiting
\/Operation and maintenance manuals

\/Daylighting documentation

 |dentify all general lighting located within daylight areas
under skylights, daylight areas under roof monitors as
well as primary sidelighted areas and secondary

sidelighted areas
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ASHRAE 90.1 (2013) Significant Changes - Section 9
(12 of 13)

Section 9 — Lighting
Product Information and Installation Requirements
(Section 9.8) (Not used)

Tables 9.6.1 Lighting Power Density Using Space by
Space Method is substantially changed to include:

e Lower LPD

e The lighting control measures

e RCR (Room Cavity Ratio)

Table 9.5.1 Lighting Power Densities Using the
Building Area Method has lower LPD’s for various
building types.




ASHRAE 90.1 (2013) Significant Changes - Section 9
(13 of 13)

Section 10 - Other Equipment
General (Section 10.1) - no significant changes

Compliance Paths (Section 10.2) - no significant
changes

Simplified Building (Section 10.3) - not used




ASHRAE 90.1 (2013) Significant Changes - Section 10
(1 of 5)

Section 10 - Other Equipment

Mandatory Provisions (Section 10.4) —changes and
addition of subsections

10.4.1 Electric Motors- changed language for motor
efficiencies and reference to Tables 10.8-1 to 10.8-6

10.4.2 Service Water Booster Pump -requirements
added



ASHRAE 90.1 (2013) Significant Changes - Section 10
(2 of 5)

Section 10 - Other Equipment

Mandatory Provisions (Section 10.4) —changes and
addition of subsections

10.4.3 Elevators-subsection added laying out
requirements for elevators

 10.4.3.1 Lighting - new requirement added

e 10.4.3.2 Ventilation Power Limitations —new requirement
added

e 10.4.3.3 Standby Mode- new requirement



ASHRAE 90.1 (2013) Significant Changes - Section 10
(3 of 5)

Section 10 - Other Equipment

Mandatory Provisions (Section 10.4) —changes and
addition of subsections

10.4.4 Escalators and Moving Walks-subsection
added requirement for automatic slowing when not
conveying passengers- new requirement added



ASHRAE 90.1 (2013) Significant Changes - Section 10
(4 of 5)

Section 10 - Other Equipment

Mandatory Provisions (Section 10.4) —changes and
addition of subsections

10.4.5 Whole Building Energy Monitoring —new
requirement added
e 10.4.5.1 Monitoring-new requirement added
e 10.4.5.2 Recording and Reporting-new
requirement added
Exceptions to 10.4.5.1 and 10.4.5.2 were added



ASHRAE 90.1 (2013) Significant Changes - Section 10
(5 of 5)

Section 10 - Other Equipment

Prescriptive Compliance Path (Section 10.5) — not
used

Alternative Compliance Path (Section 10.6) — not
used

Submittals (Section 10.7) — not used

Product Information and Installation Requirements
(Section 10.8) — no information

Tables 10.8-1 to Tables 10.8.6 for various motor
type efficiencies added or modified




ASHRAE 90.1 Other Compliance Paths

Other Compliance Paths

. COMCheck — Used for Envelope Tradeoffs

. Above Code Programs

. Energy Cost Budget Method

. Whole Building Simulations-Appendix G
for LEED V4




COMcheck Online Tool ‘H‘\_‘\|/

COMCheck can be used for envelop tradeoffs
—available at www.energycodes.gov

\'n_p]\/ COMcheck-Web"

COMcheck-Web simplifies commercial and high-rise residential
energy code compliance.

It performs just like COMcheck, the desktop version, but you don't need to download or
install any software on your computer.

COMcheck-Web has been updated!
Learn what's new. (January 2011)

¥» Start COMcheck-Web

Contact: Technical Support
Security & Privacy



http://www.energycodes.gov/

Michigan Energy Code-Commercial

SECTION C102

C102.1.1 (amended by Mich. Act
to identify example above code
programs such as ICC 700 (2012)
Silver and Energy Star Version 3 as
complying,

**Still requires mandatory
provisions of Chapter 4 of IECC
2015 to be met

(Note: while Michigan code states Energy Star v3.0,

the newer v3.1 may be more appropriate as Energy
Star may not recognize v3.0 in states that have adopted
IECC 2012 or 2015)

NATIONAL
GREEN BUILDING
STANDARD™

ICC 700-2012



Performance Paths in Standard 90.1

e Standard 90.1 includes two performance paths
— Both based on energy simulation
— Requires approved software

— Both compare a proposed building design to a baseline
building meeting the prescriptive requirements

— Chapter 11 -Energy Cost Budget Method
— Appendix G — Used for LEED projects

v |
L3




Energy Codes-Resources (1 of 2)

WL DEPARTMENT OF Encrgy EfﬁCiUﬂC!{ & EERE Home | Programs & Offices | Consumer Information

ENERGY | renewabie Energy

Building Energy Codes

Building Energy Codes Program T

HOME NEWS EVENTS ABOUT
U.S. Department of Energy » Energy Efficiency and Renewable Ene # Building Technolegies Office » BECP Home = site Map E] Printable Version SHARE
DEVELOPMENT

Popular Links

ADOPTION -
COMPLIANCE Tools :Y:
RESOURCE CENTER ﬁCOMcheck =) ﬁREScheck =

Technical Assistance :i:

@—!elg Desk 5
Status of State Energy Codes :i:
Eé—‘ |Select a state hd
News "i\'

= A Perspective of Enerqy Codes and Regulations for the
Buildings of the Future &
Source: ASME, posted: 02.2017

= \What architects should know about building modeling in

www.energycodes.gov
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Energy Codes-Resources (2 of 2)

U.B. DEFARTMENT OF Er\crgy E“ICIUI‘IC-"'( EI.

EN ERGY Renewable Energy

Building Energy Codes Program

DOE » EERE » BTO »BECP »

DEVELOPMENT
ADOPTION Training Materials In-person

COMPLIANCE

RO SR E Highlights of 90.1-2013 Changes from 90.1-2010

@ Presentation Slides — Chapter 11 and Appendix G

@ Presentation Slides — Envelope

ﬁ Presentation Slides - HVAC

@ Presentation Slides — Power and Lighting

Energy Codes online training courses

https://www.energycodes.gov/training-courses/ansiashraeies-standard-901-2013

www.energycodes.gov
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