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Understanding and applying evolving
commercial lighting energy codes and standards

nergy codes — many designers
and builders view them as a
“necessary evil” or just another
set of requirements that must
be dealt with in order to obtain
a building permit. This situa-
tion can be further complicated
by the multiple variations of en-
ergy codes that are enforced by individual
states and local jurisdictions,

Playing a big part in these standards,
lighting has become more of an issue
for many designers because of recent
changes in the requirements found in
nationally adopted codes. To help make
sense of the current commercial lighting
energy requirements, it's important to
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understand where they come from, how
they are apphied, and the differences that
exist from state to state.

Basis for energy code require-
ments, Title [11 of the Energy Con-
servation and Production Act (ECPA),
as amended by the Energy Policy Act
[EPAct) in 1992 and 2005, requires states
to adopt commercial building energy ef-
ficiency requirements that meet or exceed
the stringency of the ASHRAE/TESNA
Standard 90.1-1994, jointly developed
by the American Society of Heating and
Refrigeration Engineers (ASHRAE) and
the Muminating Engincering Society of
North America ([ESNA) However, it dogs

not dictate the adoption of a specific set
of requirements. This drives state leg-
islatures to adopt or develop some sort
of energy code or standard to meet the
EPAct ruling.

A few states, such as California,
Florida, Oregon, and Washington, have
developed their own energy codes, but
muost choose o adopt a nationally avail-
able code or standard such as ASHEAE
90.1 or the International Energy Con-
servation Code (1IECC) developed by the
International Code Council. Even though
faced with this federal mandare, several
states have vet to adopt a code, and others
have one on the books that's not quite up
to the required level of stringency,



For those states that have adopted
some code or standard —and depending
on when this occurred — the applicable
code may be based on one of many ver-
sions of ASHRAE 90.1 or [ECC, including
ASHRAE 90.1-1989, -1999, 2001, -2004
or IECC 2000, 2001, 2003, 2004, 2006, As
the ASHRAE 90.1 and IECC documents
evolve and states adopt newer codes, there
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sistent set of requirements. For example;
the [ECC references ASHRAE 9k as an
alternative compliance standard. How-
ever, there’s still lot of potential variety out
there that can make compliance confusing
when working on projects in more than
one state, A list of the currently adopted
state codes is available on the Web at
httpe/fwww.energvcodes. goviimplement/

state_codes/index.stm.

To help make sense of the current
commercial lighting energy code require-
ments, this article focuses on two com:
mon energy standards or codes: ASHRAE
Q0.1-2004 and 1ECC 2003, By comparing
these two documents, you can see what an
owner, general contractor, and you will
likely need 1w address in regard to lighting
ENETEY TequiTements.,

Scope of lighting requirements,
ASHBAE 90.1-2004 and IECC 2003
include requirements for interior and
exterior building lighting in new con-
steuetion, additions, and alterations for all
commercial buildings, including residen
tial structures with four or more stories
above grade. Note: Changes recently
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proposed to ASHRAE 90.1-2004 regard-
ing lighting are scheduled to be evaluated
in September 2006 for possible inclusion
in the 2007 IECC Supplement.

The application of the codes to-altera-
tion type projects has been mixed in the
past, but as energy codes become more
commuonplace in states and local juris-
dictions, these projects will be required
to comply as well, The requirements for
alterations are effectively the same as for
new construction or additions in that
the replacement of lighting systems, and
apy new or replacement control devices
miust comply, The ASHEAE 90.1 standard
(1999 through 2004) provides an excep-
tion for spaces where less than 50% of
the luminaires in the space are replaced,
el there is no increase in the lighting

Houses of worship like 5t John the Baptist Catholic Church at Skagps Catholic Center in Draper, Utah must also conform to lighting power density

requirements a3 roted in these codes.
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The energy codes and standards discussed in this article also provide limits and/or efficiency requirements for exterior building lighting in places

such as the Cedar Center Library in the Park, located in Cedar City, Utah,

power density (LPDY). The requirernents
refer to the replacement of “lighting
systems;” therefore, component replace
ments {lamps and/or ballasts) alone do
not constitute an alteration,

Mandatory individual space con-
trol. The energy codes require atleast one
lighting control for each room or space
enclosed by ceiling-height partitions.
These must generally be readily acces-
sible 10 ococupants, but remote location
is allowed 10 accommodate areas where
safety or security is a concern. Both
ASHRAE 90.1 and 1ECC require that
controls to turn off permanently installed
and switched receptacle lighting in hotel
or motel guest rooms be placed at room
entrances (IECC 1998 through 2006 ex-
empts bathroom lighting).

The ASHRAE 9.1 standard (1999
through 2004} also requires individual
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control of display or accent lighting,
case and task lghts, and nonvisual an

Both ASHRAE 90.1
and IECC require that
controls to turn off
permanently installed
and switched
receptacle lighting

in hotel or motel guest
rooms he placed

at room entrances.

demonstration lighting. The 2004 version
also adds requirements for occupancy

sensor controls in some classrooms,
conference rooms, and employee break
raoms, The IECC (1998 through 2006)
includes a "bi-level” switching require
ment for all spaces with the capability to
uniformiy reduce the connected load by
50% with some exceptions,

Mandatory automatic shutoff. Au-
tomatic lighting shutoff of all building
lighting is required in both ASHRAE
0.1 (1999 through 2004} and IECC
(2001 through 2006) for buildings larger
than 5,000 square feet. This can be done
with time-scheduling devices, occupant-
sensing devices, or a similar signal from
another control or alarm system that
indicates the area is unoccupied, [ECC
2000 only requires this in spaces larger
than 250 square feet,

There are also requirements for
occupants. to be able to override the
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automatic shutoff control for not more
than 2 hours {IECC 2003 through 2006)
or not mare than 4 hours {ASHRAE 90,1,
1999 through 2004}, There are exceptions
to the entire automatic shutoff require-
ment that include lighting for 24-hour
operation (ASHRAE 90.1, 1995 through
2004}, patient care spaces and arcas with
safety or security concerns (ASHRAE
90.1-2004), and corridors, storerooms,
restroams, public lobbies, and guest
rooms ([ECC 2004).

Mandatory exterior lighting con-
tral. Exterior building lighting must be
controlled using photocells (for dawn-
to-dusk lighting) or seven-day/seasonal
programmiable controls with astronomic
correction and 4-hour battery backup,
ASHRAE 90.1 (1989 through 2004}
exempls covered vehicle entrances and
exits from buildings or parking structures
where lighting is required for safery, secu-
rity, or cye adaptation.

In addition, ASHEAE 90.1 requires
tandem wiring of fistures when single-
tamp magnetic ballasts are used, Limits

are also placed on exit signs witha Hmit of

5 watts per face for most of the codes.

Interior lighting power limits. The
mandatory requirements cover a lot of
items that can affect building design, but
that’s only half the story. The other major
requirement in the enerpy codes is the
lirnitation of lighting power. These limits
vary by building or space type and ¢an
be complied with in more than one way.
ne method is the performance option
where the proposed building is modeled
forall energy use (heating, cooling, water
heating, and lighting). If the modeled
building meets a target energy use based
on that expected of the same building
built to the code, the proposed building
complies. Thizs method involves the use
of detailed, whole-building software and

is typically used for buildings with highly

complicated systems or unusual design
elements.

Most buildings comply with the
simpler prescriptive-tradeoll method
for lighting, which compares the actual
interior LP1D (watts per square foot) to
the LPI) allowance. The compliance pro-
cess starts with determining the installed
lighting wattage for entire lighted space(s)

in watts, This must include all interior

lighting designed for general, ambient,

or task illumination with exceptions.
The codes also provide some guidance
on how certain fixiure-type wattages are
caleulated. This includes the maxinmm

labeled wattage for screw-in-type fixtures:
and a minimum of 30 watis per foot of
line-voltage track lighting,

The second part of the process 1s
1o determine the allowed wattage for
the building. This is done on-a whole
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Lighting Power Density Limits — Old Versus New

| 25 = =
= | B Prior to ASHRAE 30.1-2004 B ASHRAE 20.1-2004 and beyand
‘E 203 — e s
@
E 15
g
g 1o
é 0.5
ﬁj&lj" Fef 888 28823 PEBEFS S AEF B PR FELEY
B E E—E-tafﬂﬁfEEEEEJ'L‘EEH.Eﬁ.Emlﬁ-f_f
852 jia588 i 3285988335839 82a§;¢
2EErsd 823 EpiFEsgE e 42834 2
i ﬁéi 1F = & cE83 §§ sg & g:lé
(=N = Ui ] _; & & e | = ,s, -
E & = 5 L8 3 - B
= L i rﬂ' E

Lighting power density requirements have become more stnct as codes are updabed based on technology advances and design practice. For
example, the whole-building lighting power density for museums has decreased from 1.6 walts per square foot to 1.1

building {one LPD value for the building type) or spice type
LPLY values for each different space type) basis, In eithey

) J ' method, the appropriate LPI3(s) are chosen from the whole
building (32 in ASHRAE 90.1, 26 in IECC) or space type (91 in

I J ASHEAE 90.1, 28 in [ECC) tables. These values are multipliad
_) by their marching square footage, and the resultsare summed 1o

determine the allowed hghting power in watts: If the caleulated

There is a large difference in
stringency of whole-building and
Neiems, |79 space-type values hetween previous
and current versions of the codes and
EXIT SIGNS standards. The most stringent set
HAND LANTERNS exists in the ASHRAE 90.1-2004 and

INVERTER SYSTEMS IECC 2003 through 2006.
EMERGENCY LIGHTING N Y A

mstalled watts is less than or equal to the total allowed watts, the
project is in compliance. The whole building method uses one

60+ Years of Experience  Full Line Manufacturer  valve for cach building type, which makes the caleulation simpler
lifﬂlimﬂ wa"am I". cﬂﬂlﬂﬂﬂ Fa':ilit’ but limited in flexibility. The space-type method requires more

calculations but also allows more flexibility and can provide

more allowed wattage.
For more information, contact us feday There is a large difference in stringency of whole-building
and space-type values between previous and current versions
31 5-459-6‘1 Dﬂ Fa}( 31 5459.61 26 of the codes and standards. The most stringent set exists in the
ASHRAE 90.1-2004 and IECC 2003 through 2006, Previous
PO Box 518 Crystal Lake, IL 60039 publications of ASHRAE 90,1 and [ECK {'|][1::1I11-51r1'|i:::-11'El‘i||1'lt'1:1
of building and space types but with less stringent LPEY valyes,
I'he Figure above shows the difference between previous and
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current sets of whole-building LPDs in
the ASHHAE standard.

The LPL values in the current codes
and standards were not chosen by simple
consensus or other limited selection pro-
cesses, [nstead, they were developed using
an extensive space-type modeling process

that incorporates the latest light-level
recomimendations, current energy-effi-
cient product characteristics, applicable
light-loss factors, and designer input on
quality design metrics. To view details on
the process as well as a list of the values in
the ASHRAE 90.1-2004 standard, visit the
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IESNA Web site at httpe// 12.109.133.232/
cgi-hinflpd/lpdhome.pl.

To ensure that the codes can accom-
maodate the quality and art components
in awide variety of lighting designs, the
codes provide additional lighting power
allowances. These are use-it-or-lose-it
allowances and must be used only for
the designed purpose — not for general
illumination,

I addition, these allowances can only
be applied if using the space-type method.
The allowances prescribe additional watt-
age for decorative lighting at 1.0 watts per
square foot, lighting specifically designed

The ASHRAE 90.1-
2004 and IECC 2006
have extensive power
limits based on square
footage of illuminated
area or perimeter for
all expected exterior
applications such as
entrances and exits,
facades, huilding
grounds, parking lots,
and walkways.

toomeet the IESNA computer sereen glare
guidelines at (L35 watt per square foot,
and retail display lighting at 1.6 watts per
square fool of display area, or 3.9 wans
per square foot for fine merchandise
display,

Exterior lighting power limits and
efficiency. Finally, the codes and stan-
dards provide limits and/or efficiency
requirements for exterior building light
ing. The ASHRAE 20.1-2004 and [ECC
2006 have exténsive power limits hased
on square footage of iluminated area or
perimeter for all expected exterior applica-
tions such as entrances and exits, tacades,
building grounds, parking lots, and walk-
ways. These requirements are split into
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Energy code compliance. Compli-
ance with energy codes is typically a
combination of documenting the pro
posed energy features of
and passing related inspections. Many
jurisdictions require documer
the proposed design before issuing t
ing permits, The form of documentation
will depend on what the local jurisdiction
Tequires.

One compliance documentation
method used by most states is the COM
check software tool,

matior

provided free by the
LL5 Drepartment of Energy's Building
Energy Codes Program via its Web site
httpifiwww.energycodes.gov, COMcheck
pravides a flexible way to demonstrate
compliance with minimal inpu

he lighting section enables vou
to quickly determine if your
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lighting

efficiant lighting systems

design meets interior-lighting power
Irmuts, COMefieck supports several codes
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