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What is Lighting
Power Density?

Defined as the amount of power used by lighting per unit of building area, lighting
power density is typically measured in watts/square meter.
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that a fixture is actually on and using energy.
Designers also must factor in the effect that con-
trols have on energy usage.

LPD is typically established by local and in-
ternational code. There are two key concepts
that architects must understand when planning
lighting levels in buildings: light levels and light-
ing power density.

Below are the listed values for LPD. These are part of the
2021 version of the International Energy Conservation Code

(IECC 2021) and are based on the space-by-space method of
calculation. The ICC updates the code every three years.

Designers must keep in mind that some cities or states
might have codes that require LPD to be a particular percent-
age below the IECC. Also, different jurisdictions may use dif-
ferent versions of the IECC 2021.

In addition, designers need to be sure to check local codes
before establishing LPD criteria for any project.

Lighting Levels in a Building

Illuminance is the amount of light that’s reaching a surface,
and it’s measured in foot candles (FC). An FC is the amount
of light shining on a 1-square-foot surface when 1 lumen is
shined from a distance of 1 foot, otherwise known as 1 lu-
men/ft? (see figure). “1 lux” is defined as an amount of light
reaching a 1-square-meter surface when 1 lumen shines from

a distance of 1 meter. This is defined as 1 lumen per m2.

1 lumen
(1 candle)

This diagram compares foot-candle and lux measurements. (Image cour-
tesy of www.archtoolbox.com )

LPD for New Construction or Major Renovation
Let’s look at an example of Georgia Power new construc-
tion/major renovation requirements for LPD”:

General requirements

« To qualify for new construction lighting rebates, all proj-
ects need to have an installed lighting power density
(LPD) that’s at a minimum of 20% less than the ASHRAE
90.1-2013 Interior Lighting Power Density Allowance.

« Rebates will be calculated at $0.04/kWh reduced and
must be capped at $25,000 per building per year.

« Building lights must operate at least 1,000 hours annually.

« Rebates will also be available for qualifying interior light-
ing-control devices, like advanced lighting-control sys-
tems, occupancy controls, and daylight sensing controls.

Project requirements

« This must be a new construction project or major renova-
tion project.

« Major renovation is defined as removal of the entire exist-
ing lighting system and wiring, redesigning of the entire
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existing lighting system, and where a licensed profession-
al architect or engineer has prepared and certified build-
ing plans and drawings.

« The lighting design has to provide a maintained light level
while adhering to IESNA recommendations.

Primary Calculation Methods for LPD

The ASHRAE 90.1 has two approaches for calculating LPD:

« Building area method

« Space-by-space method

Whole Building Area Method

This method is a defined list of many possible whole build-
ing types and the associated watts/ft> allowance. For ex-
ample, ANSI/ASHRAE/IESNA Standard 90.1-2007 allows
manufacturing facilities 1.3 W/ft?, while parking garages are
only allowed 0.3 W/ft2.

Using this method, the energy consumption of all lighting
fixtures in a building are added up and then divided by the
overall area of that building.

The LPD for each building type will be approximately
equivalent to the LPD that would result if each space of that
building type was calculated individually using the space-by-
space method and then added together.

Space-by-Space Method

The space-by-space method is a defined list of a great many
space types inside of a building using the associated watts/ft?
allowance.

This method will consider each individual room/space of
a building such as classroom, restroom, open office, enclosed
office, corridor, etc.) and will provide an LPD for each space
of that type in a building. For example, the ANSI/ASHRAE/
IESNA Standard 90.1-2007 allows the Emergency Space of a
hospital to be designed for 2.7 W/ft?, but the Recovery areas
of a hospital would be allowed 0.8 W/ft%.

Exceptions and Additional Allowances

Specific exceptions and additional allowances are defined
and further categorized in ANSI/ASHRAE/IESNA Standard
90.1-2007. COMcheck is a tool for designing lighting within a
nonresidential building.

Summary

Lighting power density technically represents any load of
various kinds of lighting equipment in any defined area, also
defined as watts per square foot of lighting equipment. LPD
is frequently associated with the lighting power allowance
(LPA), which is permitted via the specific building energy
codes in particular regions.
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