UFC 3-530-01
22 August 2006

UNIFIED FACILITIES CRITERIA (UFC)

Design: Interior and Exterior Lighting
and Controls

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED



UFC 3-530-01
22 August 2006

FOREWORD

The Unified Facilities Criteria (UFC) system is prescribed by MIL-3TD 3007 and provides
planning design, construction, sustaimment, restoration, and medernization criteria, and applies to the
Military Departments, the Defense Agencies, and the DeoD Field Activities in accordance with
USD(ATAEL) Memorandum dated 20 May 2002. UFC will be used for all DoD projects and work for
other customers where appropriate.  All construction outside of the United States is also
governed by Status of Forces Agreements (SCFA), Host Mation Funded Construction
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA.)
Therefore, the acquisition team must ensure compliance with the more stringent of the UFC, the
SOFA, the HNFA, and the BIA, as applicable.

UFC are living documents and will be periodically reviewed, updated, and made available to
users as part of the Services' responsibility for providing technical criteria for military construction.
Headguarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities Engineering
Command (MAVFAC), and Alr Force Civil Engineer Support Agency (AFCESA) are responsible
for administration of the UFC system. Defense agencies should contact the preparing service for
document interpretation and improvements. Technical content of UFC is the responsibility of the
cognizant Dol working group. Recommended changes with supporting rationale should be sent
to the respective service proponent office by the following electronic form: Criteria Change
Request (CCR). The form is also accessible from the Internet sites listed below.

UFC are effective upon issuance and are distributed only in electronic media from the following
SOUrCE:

+ Whole Building Design Guide web site http.//dod.whdg.org/.

Hard copies of UFC printed from electronic media should be checked against the current electronic
version prior to use to ensure that they are current.

AUTHORIZED BY:
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Chief, Enginesnng and Construction Chief Engineer
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The Deputy Civil Engineer Directsr, Installations Reguirements and
DCS/Installations & Logistics Management
Department of the Air Force Office of the Deputy Under Secretary of Defense

(Installations and Environment)
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securing to while working on a high luminaire. If a lift will be used, a path of travel must
be determined that accommaodates the lift equipment.

2-11.4  Equipment Life. Select lamps, ballasts, and controls that are rated or
guaranteed for long useful lives. An incandescent lamp may have a very low initial cost
but may have to be replaced several times a year, while an induction lamp or LED may
not be replaced for decades.
2-11.5  Considerations for improved maintenance:

* Minimize lamp types on an individual project.

* Group re-lamp luminaires within individual areas.

* Provide all luminaires with means of re-lamping and maintenance.

s  Select equipment and sources with long operating lifetimes. Refer to

Chapter 5, “Lighting Equipment — Lamps”, for average lamp life of various
sources.
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CHAPTER 5
LIGHTING EQUIPMENT

£-1 BUDGET CONSIDERATIONS.
511 Selecting Equipment.

5-1.1.1  Select luminaires based on application suitability, performance, aesthetics,
and initial cost.

5-1.1.2 3Select lamps based on the application, energy consumption, low
maintenance, life, and replacement costs. Cne source for determining costs is the
Defense Logistics Agency (DLA). (See Appendix A for contact information.)

5-1.1.3 Select ballasts based on energy consumption, low maintenance, and life.
5-1.14 Select controls based on the application, low maintenance, reliability, and life.

512 Life cycle cost analysis. There are many economic factors that need to be
considered when designing a lighting system. Life cycle costs include initial costs
(equipment procurement and installation), energy, and maintenance costs. Additional
issues involve the impact of lighting on productivity. These costs are currently not
represented in the life cycle cost analysis, but have been estimated for the total Federal
sector at $17.65/m* ($1.64/SF per year)'. Since this is a significant factor, quality
lighting decisions cannot be undervalued.

5-1.21  Initial costs: Estimate equipment quantity and unit pricing for luminaires,
lamps, ballasts and controls. Also estimate the labor cost. Do not use a percentage of
initial costs because this can be misleading. For example, installing direct/indirect linear
fluorescent pendants may be less labor since they require only one point of electrical
connection, versus individual recessed lay-in luminaires. The cost of quality lighting
equipment is very economically competitive. The Defense Logistics Agency (General
and Industrial Lighting) can be contacted for cost estimates of lighting equipment.

5-1.22 Energy costs: Energy costs should take into account not only the connected
lighting loads, but also the actual loads due to daylight and manual dimming, occupancy
sensors, and energy management systems. Peak power demand in most climates
occurs during the sunniest days when daylight is the maost available. If the peak
demand can be lowered through controls, then the energy costs can be considerably
lower.

5-1.2.3 Maintenance costs: Life and reliability of the lighting equipment are inherent
in maintenance costs. In addition, replacement procurement and installation costs are

" “Economics of Energy Effective Lighting for Offices”, Federal Energy Management Program (FEMPE)
Lighting Resources, =http:.ffwww eere.energy.govifempiresources/economics. html=
5-1
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in mind that all of these additional advantages are only achieved when the optimized
ballast is paired with the high performance lamp. These ballasts are not available as
dimming, only as instant start. A premium lamp can be used on a dimming ballast, but it
will not have the lamp life benefit. On a dimming, or any non-optimized, ballast, the
lamp will have an average of 20,000 to 24,000 hours. See the section on ballasts for
additional information. Refer to the controls section for compatible devices with various
ballast types.

5-3.4.4 Requirements for linear fluorescent lamps:
* Use electronic or electronic dimming ballasts for all linear fluorescents.

+ Do not mix linear fluorescent lamp color temperatures within a single
building to minimize maintenance and the chance of visual confusion.

¢ T12 lamps are prohibited. (The Energy Policy Act of 1952 ended
production of many of these lamps.)

5-3.45 Considerations for linear fluorescent lamps:

s Use 3500K and 75+ CRI as the default color temperature and color
rendering index.

+ lse 3000K in housing and hospitality applications. Use 3500K in all other
applications except for maintenance facilities where 4000K may be used.

s Consider T8, TEHO, and High Performance T8 lamps based on the
application, initial cost, and potential energy savings.

5-3.5 Induction Lamps. Induction lamps are essentially fluorescent lamps without
electrodes. Therefore, they have very high efficiencies and extremely long lives
(70,000-100,000 hours). Induction lamps have many of the fluorescent lamp
advantages such as superior color rendering, instant on/off switching, and long life.

5-351 Despite the high initial cost, these lamps offer significant cost benefits
regarding low energy and maintenance costs. Because a typical relamping schedule
may call for changing metal halide lamps after only 15,000 hours, while induction lamps
can be changed after 60,000 hours, the savings in lamp replacements and labor costs
quickly pays for the higher installation cost. In some cases, the payback period may be
as short as &-7 years. Most importantly, the induction lamp 1s extremely reliable. When
compared against higher wattage HPS lamps, the energy savings of the induction lamp
reduces the payback pericd even more.

5-3.52 The ideal application for induction lamps is in areas where metal halide ar
high-pressure sodium lamps may be used, even though the induction lamp is larger.
Long life and instant onfoff induction lamp characteristics make it very reliable and easy
to control with motion sensors.
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