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The threat of global warming can be, to some extent, attributed 
to the generation of electricity using fossil fuels. South Africans 
face the additional threat of power shortages due to an over-

loaded national grid. It is estimated that lighting accounts for some 
20% of power usage and it is here that the author’s company offers a 
viable solution in the form of energy efficient LED lighting particularly 
suited to commercial, retail and leisure facilities. This range now 
includes outdoor street lighting, a revolutionary development that is 
gaining popularity in major international cities. 

Why LED?

Economic considerations coupled with concern for the environment 
motivated the eThekwini Municipality, in a joint initiative with Eskom 
and the Department of Environmental Affairs (DEA) to replace old 
energy inefficient lighting technology with the latest and most energy 
efficient road and street luminaires. 

According to the senior general manager for Integrated Demand 
Management at Eskom, as in most other countries, both developed 
and developing, South Africa is facing an energy-constrained future 
and it is in Eskom’s interest to partner with local authorities to reduce 
consumption where possible. Although we are investing in new power 
stations to generate enough electricity to meet medium-to long-term 
demand, improved efficiency is really the only practical solution to 
ensuring our electricity supply will be secure in the short-term.

To this end, we are committed to using tried-and-tested technol-
ogy in our energy efficiency drive and investment in a low carbon 
future. Local authorities which consume less energy can also limit 
their carbon footprint and control their operating costs. These are 
important motivating factors which will encourage municipalities to 
limit their demand on electricity supply.”

Following an in depth analysis of the existing lighting in question, 
Eskom, the eThekwini municipality and the DEA agreed that the Philips 

Iridium² LEDGINE complied with all the specifications determined by 
the existing system. Small modifications, including coating the alu-
minium housings with MSP (marine special painting – a coating for 
hostile environments) and installing an active cooling system, were 
made to ensure that the new lights would withstand the extreme 
weather conditions Durban experiences. 

Installation was straightforward as the existing lights were rela-
tively modern, so we were able to remove the old luminaires and 
replace them with our new Iridium² LEDGINE units.

How does LED technology  
differ from conventional lighting?

The LED consists of a chip of semi-conducting material doped with 
impurities to create a p-n junction. As in other diodes, current flows 
easily from the p-side, or anode, to the n-side, or cathode, but not in 
the reverse direction. Charge-carriers — electrons and holes — flow 
into the junction from electrodes with different voltages. When an 
electron meets a hole, it falls into a lower energy level, and releases 
energy in the form of a photon.

 

Figure 1: The basis of light generation inside LED is conversion from electri-
cal energy into optical radiation energy.

Durban leads with LED
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The UN Conference on Climate Change, COP17, held in Durban in November 2011 presented an ideal opportunity to demonstrate the efficiency 

of low energy LED (light emitting diode) street lights through the installation of 149 LED lights in six streets in the precinct of the Durban Inter-

national Conference Centre. 
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The wavelength of the light emitted, and thus its colour depends on 
the band gap energy of the materials forming the p-n junction. In 
silicon or germanium diodes, the electrons and holes recombine by a 
non-radiated transition, which produces no optical emission, because 
these are indirect band gap materials. The materials used for the LED 
have a direct band gap with energies corresponding to near-infrared, 
visible, or near-ultraviolet light. Different materials produce photons 
at different wavelengths which appear as light of different colours. 

Assembling the street light units entails placing the LED chips 
onto a PCB (printed circuit board with multiple LEDs). This module 
together with the optics, heatsink and driver is incorporated into the 
luminaire casing.

The units used in Durban emit a white light, directed onto the 
street below. Most LED street lights have a lens on the LED panel, 
which is designed to cast its light in a rectangular pattern, an ad-
vantage compared to traditional street lights, which typically have a 
reflector on the back side of a high-pressure sodium lamp. In this case 
much of the luminance of the light is lost and produces light pollution 
in the air and surrounding environment. This type of street light can 
also cause glare for drivers and pedestrians [1].

The benefits of LED street lighting 

•	 Fool	proof	installation	–	the	existing	luminaire	is	removed	and	
the LED unit simply plugged into the existing mains.

•	 Ease/hassle	 free	of	operation	and	 low	maintenance	-	LEDs	are	
estimated to have a life span of 60 000 hours* (14 years)**
 *(60 000 (L70) useful life (as defined by ‘Alliance of Solid State 

Illumination Systems and Technologies’ [ASSIST]).
 ** (14 years if luminaires are working about 12 hours - night 

length).
•	 Instant	light	when	switched	on/off	(in	the	event	of	a	mains	failure	

the LEDs switch on immediately. Typical HID lamps need time to 
cool down and then switch on.

•	 Energy	efficiency	-	LEDs	use	approximately	30%	less	power	than	
conventional lights.

•	 Inherently	 digital	 devices,	which	 can	be	precisely,	 controlled	
externally raising the prospect of even more energy savings by 
dimming the lights outside peak times. 

•	 Compact	size	and	design.
•	 The	sealed	unit	cannot	be	infiltrated	by	nocturnal	insects.

•	 Lens	that	direct	the	LED	light	onto	the	street	reducing	light	pol-
lution and glare.

•	 Higher	light	output.	
Juan van Dongen, Vice President and CEO - Philips Africa says: “South 
Africa has been very proactive in recognising that investing in energy-
efficient and sustainable lighting solutions will reduce consumption 
and lower public and private electricity costs.” 
“This company is also committed to investing in a sustainable fu-
ture by delivering the most innovative and energy-efficient lighting 
technology. This partnership of encouraging a shift to LED lighting 
solutions underscores our commitment to sustainability and corporate 
responsibility in growth markets like South Africa”.
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About the authors

 The Philips Iridium² street lighting solution allows the local au-
thorities to simply replace the LED light module when an upgrade is 
required without having to change the light fitting or the pole itself. 
Technical specifications include 112 LEDs providing 21 126 lumens, a 
colour	temperature	of	5	700	k,	95l	m/w	system	efficacy,	60	000	hours	
life and a colour rendering of 68. 

How new is this technology?

LED lighting is a relatively new technology, developed by an Ameri-
can engineer, Nick Holonyak, in 1962. However, it was not until the 
1990s that LEDs began to be used to replace incandescent sources 
in coloured light applications. 

Between 2000 and 2005 output levels of 100 lumens and higher 
were achieved and today LED lighting sources equal and, in many 
cases, surpass the efficiency, quality, cost-effectiveness and environ-
mental aspects of conventional lighting sources. Recently white LEDs 
have become available in various shades of light to match warmth 
or coolness and daylight. 

Besides street lighting, fixed colour and white LED units support 
the full range of outdoor lighting applications including road and 
tunnel lighting, sports and arenas, landscaping, signage and airport 
runway lighting. 

A major attraction of changing to LED is the simplicity of instal-
lation. The retrofit unit comprises the LEDs and a driver sealed into 
a weatherproof aluminium casing closed with a simple latch. Fol-
lowing the removal of the existing lamp, the retrofit is plugged into 
the mains and that’s it. 

What makes LED lighting kinder to the environment 
than conventional lighting? 

The long life of LED sources means fewer fixture replacements and 
therefore a significant reduction in waste products. Added to this, the 
LED fixtures contain no mercury so discards do not need to be treated 
as	hazardous	waste	as	do	fluorescent	lamps	and	tubes.	

Leading LED fixture manufacturers are using close to 100% recy-
clable materials and components in their fixtures and are engineering 
their fixtures so that they can be disassembled for recycling purposes. 

What makes LED streetlighting ‘state-of-the-art’?

The landscape of the lighting industry is changing fast, driven by the 
energy-revolution, not to mention legislative pressures such as Kyoto 
and the energy-using products directive. 

Municipal decision makers are kept up to date with the latest 
developments and the best solutions for creating a sustainable city 
so that they can reduce energy consumption, lower CO² emissions 
and improve the quality of life in their towns and cities. Sustainability 
equals simple changes that create a major impact.

Is there proof that LED lighting in general can reduce energy 
consumption	for	street	lighting	in	cities	by	as	much	as	30%?	Philips	
researchers have created this comparison indicating average savings 
when substituting conventional lighting with LED:

Current 
Installation

LED lighting 
solution

Philips HPI-T 
250 W

Iridium² 
LEDGINE 

Technical comparison   

Luminous Flux lamp (lm) 20 500 *Lumen 
only for lamps

 

Lumen package 17 500** lumen 
from luminaires

21126

Efficacy *Lumen	/watt	84 *Lumen	/watt	95

Colour temparature (K) 4 500 K 5 700 K

Colour rendering Index 65 68

Lifetime 20 000 hours 60 000 hours

Energy consumption (full 
system)

2 79 W*** 204 W

Energy saving  ~27%

*For this comparison we have referred to the Philips HPI-T 250 W as the 
brand is not known to the authors.

•	 **		Luminaires	efficacy	@	about	0,85.	
•	 ***	Lamp	+	electromagnetic	gear.
•	 ~27%	of	energy	saving	excludes	possible	future	savings	based	

on controls, dimming.

Conclusion

Strong action to combat climate change and save energy through a 
worldwide switch to LED lighting was called for by speakers at COP 
17, including the senior director for energy and climate change at the 
author’s company. He said that the solutions are out there and there 
is nothing stopping us from implementing LEDs. They not only offer 
dramatic saving in energy use and maintenance costs, but at the same 
time they enhance the feeling of safety, security and comfort of people 
on streets and public spaces, in buildings and at home due to their 
huge flexibility in terms of design and colour. LEDs make perfect sense 
from economic, ecological and aesthetic point of view. Nor should 
we forget that LED technology, when combined with the latest solar 
and battery developments, provides excellent, reliable off-grid solu-
tions that can supplement the conventional electricity grid in sun rich 
areas. Moreover, solar driven LED lighting provides an effective and 
cost-efficient solution to extend the day after dusk of some 1,6 billion 
people who do not have access to the conventional electricity grid.
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