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Introduction Method Results Summary of Light Sources
High-pressure sodium (HPS) lamps are currently the standard Controlled Lab Testing The da}a ga_thered gubrin%this_ res?arcrlnl is gasEd prim_e:jrila/ Tn t_he s_treet Iigljt szl)jurtf:es High Pressure Lig_ht»Emitting
bulbs used for street and patfway lighting. The goal of energy * Power Consumption: the current draw of the light source tandard HPS bulb ani fixure, an LED fxture with fou olarns of ﬁ.ﬁiﬁ';ﬁep&fr StatariCeta! [ cadeat o
efficiency, along with the high cost of lamp replacement, is the multiplied by the voltage source resulting in the used N o .
reason why a new lamp technology is being pursued. power (in w)e,ms) LEDs and an LED fixture with four columns of six high-power LEDs. Head Street
e results from the power consumption and initiation test showed: Power
o . Th Its f he p pi d initiati howed
The research encompassing this project investigates Light-Emitting = Initiation: the required time for a light source to reach ) Consumption 234.179 85.034
Diode (LED) lamps as a replacement street lighting luminaire. The operational power draw and lux output -S'_I'he I:hPS Ié};ﬂp uses lT”g'f thanhdloub_le t_he amot_lnt[(i)f currlentluls;d by LE? flxture_s. (Wang)
’ ] : ince the voltage applied to each luminaire remained constant, the current usage is
focus of this research is to conduct an analysis of all relevant = llluminance: the measurement of the light intensity in N N -
aspects of both HPS and LED lighting techniques in collaboration lumens per unit area, known as a lux 9 Y analogous with the power consumption of the luminaries. Lifetime
with the City of Welland, which has been pioneering adoption of ' *The ixtures take less than a minute to reach operating conditions; in comparison,
ith the City of Welland, which has been pi ing adoption of } o The LED fi ke less th h d (Hours) 25000 50 000+
LED street illumination in Southern Ontario. * Spectral Analysis: the measurement of relative intensity the HPS fixture takes approximately four minutes to reach operating conditions.
per wavelength of a light source; essentially, the overall The relative lu (light intensity) " taken during th tests and field Hluminance - at
. . ) e relative lux (light intensity) measurements were taken during these tests and fiel =
The HPS lamp is a gas discharge lamp that uses a sodium- colour spectrum of the source . . N 2
5 S . . Level 24. 21.
mercury amalgam at high pressure to produce a high intensity, + Boam Profiling: the three-dimensional modelling of the tests to compare the intensity and stabilization times of the luminaire. Striitux)eve 58 66
orange-hued light. In comparison, the LED lamp is a solid-state illuminance of a light source such that it can be rendered The spectral data taken in the lab, using a fibre link to an Ocean Optics Spectrometer,
light source utilizing multiple LEDs to emit “white” light. The current digitally showed that: Approximate Area
LED lamp intensity is noticeably lower than the HPS lamp; . . l 1
howeverpthe techﬁology is adv);ncing very quickly. LED I’L)Jminaries On-Site Analysis + The two LED lamps hayn_e a peak_ output at approxmately 550 nm (or greven,vwhlch the C(E\rlnez;ed 82350 41054
currentlyy being used have shown significant energy savings as well human eye is most sensitive to) with a smooth taper on either side, resulting in
as boasting average lifetimes of more than double that of the = llluminance measurements of active light sources utilized excellent colour reproduction. Colou: Rdenderlng
average HPS lamp. in the City of Welland *The HPS lamp has a peak output closer to 600 nm (orange) with a very jagged Scal fn e); 100 Less than 30 G han 80
Digital Simulation spectrum and provides poor colour reproduction. The HPS lamps are more intense than ( Cﬁ ¢ 'f(;g to essthan reater than
the LED fixtures utilized currently. where hi IS pure
«  Analysis of digital luminaire profiles from new and current white)

The illuminated area covered by the light fixture was measured in the field test. The
area measured was from the centre or brightest point on the street, to the perimeter
where only 10% of the light intensity remained. The HPS lamp has a wider area of
coverage than the LED lamps currently in use q
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HPS and LED technologies

/ The LED street light fixture is a suitable

. replacement for HPS fixtures. This research
—— has shown that the current LED technology

3 being used by the City of Welland offers a 50%
reduction in energy use and cost. Research
shows that these LED sources outlast the
average HPS light fixture with more than double
the lifetime. The higher colour temperature, or

Aim

The goal of this project is to analyze and present
comparative results of LED and HPS street lighting
technologies. A comparison of these street lighting
technologies is yielding results that may lead to a
change in lighting standards used as well as reductions

in municipal energy use and cost. i . )
Thi P h 9y vsis of both th Above: The digital analysis of Above A graph of At Tiensiy per Ly “whiter” appearance, of the LED fixtures
IS research encompasses analysis o DO e luminaire beam profiles is done " 3 At 3 q
electrical and lighting properties of each luminaire. The iprough the AGIS2 and Chyatweland. nentyof HPS s eteddow provides better colour distinction of objects on
X ghting properties ot y Photometric Toolbox software e os aransiv. For vee i oot roads and sidewalks. This means pedestrians
analysis of each source is divided into three segments: programs. Above: The beam profileis being comparison anly A & and drivers will be able to see more clearly at
1) The controlled testing of the electrical and illumination measured using a custom designed A - q q q
properties of each donated luminaire. profiler pictured above in its initial 195 v5 LED Corrent Draw and Lux over Time p < night, creating safer roads. With the rapid
2 o i eilarilm _— 0 construction. The profiler is capable of y advancement of LED technology,
he on-site analysis of illumination properties from active rotation through three-dimensions to S :
luminaries. produced a full digital render of a N { modern LED fixtures compete with the HPS
‘ -+
3) The digital simulation analysis and comparison of newly uminaire. g = f!xmres !n Coverage are?' Wlth current LED
proposed LED luminaire technology and the digital analysis of 1 . ]. i fixtures in a relrof'[ apP“CQtlonv dark spots
current luminaire technology being used in the City of Welland. Left: On site measurements using a light -1 - : | between poles will be avoided.
meter to measure lux as a function of
angular separation from the luminous r : w
maxima. Measurements were taken at 2 rroa m——
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compare each of the sources objectively. The ‘éf‘fefeszf‘b;""'ﬁfm;’r‘g mark the area - it H
COnClUSIOI_"IS from this PrOJE_Ct V_\”" hEIP !n the Above: Comparison of relative light output Above: Data points taken in Welland to determine Ted KO’ Alex MC(_;laShen’ ‘]ay YatU|IS, DaVId_
restructuring of street lighting in Ontario. and current draw of both the LED and HPS the spread of light from an HPS fixture and an Ferguson, The City of Welland, OCE, Natalie

fixture over time. LED fixture. Tokar, Sarah Gleddie, and Chris Fernick.

Poster Published: March 2010




