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Can a white light source tuned to how humans see at night under low light levels—one
with lower wattage and photopic light output—replace a high-pressure sodium (HPS)
street lighting system and still provide equal or greater perceptions of visibility, safety,
and security? If so, when and where should this lighting system be used? The L1ght1ng
Research Center (LRC) conducte d search with fundmg from Groton Utilities that
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conditions, is based on how the eye’s cones function. Cones are the dominant visual
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ng conditions, which are typically found
outdoors at nlght a comblnatlon of cones and rods perform the vision function.
Therefore, outdoor electric light sources that are tuned to how humans see under mesopic
lighting conditions can be used to reduce the luminance of the road surface while
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Based on this understanding, the LRC develop
performance under low light conditions. This s
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system.
The LRC developed the unified photometry system based on a series of laboratory
studies.*’ Simulated driving studies Veriﬁed the validity of the fundamental findings
predicted by the unified photometry system.®’ but d"monstmted that off-axis detection
was strongly affected by other visual factvr uch as target contrast and size. In effect,
adopting lighting systems based upon the unified system of photometry would improve
visual performance more than would be predicted by changes in spectrum and light level

alone. A recent field study to examine target detection by subjects driving along a closed
track found that targets 1llum1nated by metal halide lamps can be more quickly detected
! 1 ' HPS lamps.” The results from the range of
date dramatically underscore the benefits of the unrﬁed photometry
£

Two different lighting technologies were tested during the Groton research on two
segments of different roadways These technologies were selected based on their
commercial availability or the ability to commermahze the product, and their ability to
reduce energy while mai'itai*n*ig visual performance in accordance with the unlﬁed

old ambient temperatures. Their lamp life (60, OOO hours) is also good and
S ight m 1ntenance costs. The second technology utilized was a 70-
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Responses to surveys conducted before the installation of the new light sources and after
the installations revealed that area residents perceived higher levels of V1s1b111ty, safety,

security, brightness, and color rendering as i
lighting systems than with the standard HP
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The findings of the research conducted in Groton concur with similar research conducted
by the LRC in Easthampton, Massachusett and in Austin, Texas, and with research

conducted by Fotios et al. in England This body of research found that drivers and
pedestrians perceived they could see better and felt safer with light sources tuned toward

the needs of mesopic vision.

nd 13.9 years for r troﬁttmg existing HPS installations. The
ighting provides negative benefits, and therefore produces an
mﬁmte negatlve return p 1mar1ly ecause of higher malntenance costs. Utilities normally

This type of analysis is simila
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watt HPS street hghtl could replace. Similarly, a lifecycle economic analysis shows
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street lighting.
e The 70-watt ceramic metal halide lighting system is not a good substitution for 100-
watt HPS street lighting systems and should not be pursued, primarily be
economics of the metal halide system are poor compared to
e White hght emlttlng diodes ( LEDs) should be c0n51dered as replacements for HPS
i the

eeonomleally available.

e The unified photometry system should be
various size street lights based on lamp S for n ] 1S,
[lluminating Engineering Society of North America IESNA) ecommended
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luminance values for the type of street being illuminated. For existing street lighting,

tg of +1 l aln n ba calenlated b
measuremenis o1 eXISng luminance values can be calculated Oy incasur 1115

illuminance and roadway surface reflectance. The luminance values can be entered
into the unified photometry system to determlne approprlate replacement lighting
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