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LEDs are the most energy efficient and future lighting sources. The article 'LED 
Packaging Technology' discusses few technical issues in manufacturing LEDs 

beginning LED semiconductor chips. And, there is a need to advance market 
development and introduction of energy-efficient white-light sources for general 
illumination. 

Solid state lighting, differs from today's lighting technologies, and its attributes drive 
the need for an approach that guides technology advances from laboratory to 
marketplace. ‘Solid state lighting’ has already filled a few niches such as traffic lights. 

Demand for LED lighting applications is growing exponentially. Building owners and 
facility managers are becoming more aware of the impact, lighting can have on 
energy costs and the ways it contributes to saving. An interesting guidelines in a write-
up discusses upon steps, why you need a lighting assessment for your office space.

In addition to other interesting topics, a write-up on the FIFA World Cup 2014 narrates 
usage of lighting fixtures together with vivid back-up during a spectacular light-
dazzling opening ceremony inside the stadium – second biggest in south Brazil, home 
to the history of Brazilian football. Also, this issue has an interesting write-up on a 
beautiful lighting concept implemented in the Alpina Hotel, Switzerland.

Do send in your comments at miyer@charypublications.in

Mahadevan Iyer 
Editor, Publisher & Managing Director

PUBLISHER'S LETTER
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www.facebook.com/lightingindia

www.linkedin.com/in/lightingindia

www.twitter.com/lightingindia
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OLED 
Technology 
Induces 
Market Growth

Photonics, the emerging science has its impact upon LED technology 
that stands to alter residential and commercial lighting industry. 

Currently, OLED displays have better market penetration rate such as 
mobile market compared to large sized displays because of efficiency and 
cost-saving technology and with steady revenue generating stream. 

OLEDs manufacturing is striving to improve in performance from 
85 lumen/W to 200 lumen/W in progression to be market competitive. 
Market reports estimate, solution processed OLED materials are estimated 
from around $40 million in 2014 to be $335 million in 2019. As mass 
production plants for OLED are beginning to emerge, prices are also 
dropping, and  triggering change in the orientation of this market, will be 
having an impact on pricing, capacity, costs and volumes in the future.

In the recent times of sharing information and new technologies, frequent 
lighting exhibitions play proactive role exhibiting products with efficient 
applications and new designs that is pushing quality and efficacy to new 
levels. Performance of OLED is indicative of its potential for use in 
general illumination. Commercialization of this lighting is bound to 
accelerate product improvement and transition from inorganic to organic 
nanophotonic technologies, the most recent emerging area for research 
and technology development.     

Gopal Krishna Anand
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ILU MINARC enhances Multi-level 
Parking Structure at Hyatt 
Bayamó n in Puerto Rico

LEED-certified Bayer India headquarter features high-performance 
polycarbonate sheet for lighting applications

Multi-level parking structure for the new 
Hyatt Place Bayamón and El Tropical 

Casino has been a labor of innovation and 
love, incorporating indigenous art with a 
synchronized show and creative lighting 
elements. At night, the building structure 
becomes a canvas drenched in light, also lit 
by 25 ILUMINARC Ilumipanel 40 IP fixtures, 
used for their rendition of saturated color 
and capabilities to function in humid or 
harsh weather conditions. “Boscaje 
Iluminado” was designed by digital 
scenographer ANAITTÉ, for the Hyatt Place 
Bayamón and El Tropical Casino. 
Commissioned by PRISA Group, the 
initiative was awarded the “Seventh Annual 
Excellence in Live Design Award” 2014 in 
the architainment category by the readers 
of Live Design Online. The ILUMINARC 
fixtures were supplied by Audio Visual 
Consultants, Inc. of Puerto Rico. “I am very 
happy with how the ILUMINARC fixtures 
look and how they withhold the weather 
conditions in Puerto Rico, where it is 
extremely humid and it rains a lot,” said 
AnaittéVaccaro, artist, designer, content 
creator, producer and programmer for the 
project. “They are outside working every 
evening, since December - so far so good.” 
Sixteen Ilumipanel 40 IP lights are placed 
along the façade of the structure, mid-wall, 
highlighting the exquisite art on the murals. 
Nine of the same fixtures uplight on the 
ground a white façade, designed in stairs. 
“Ilumipanel 40 IP gives every range of 
colors. It’s awesome to have just one light 
giving all the range of colors,” Vaccaro 
said. The dynamic structure also 
incorporates a massive video wall 
displaying content and symbols with a 
Puerto Rican theme, which carries over the 
printed artwork of 183 feet wide by 33 feet 
high lit by the Ilumipanel 40 IP luminaires.�

In the recently opened Bayer India headquarters, lighting 
fixtures made with Makrolon® Lumen XT polycarbonate 

sheets offer high light diffusion, transmission and optimal 
clarity. They are based on the most up-to-date forward 
scattering technology, offering high luminance uniformity 
and high light output at the same time. Hence they are 
ideally suited for an office environment. The 50,000 sq ft 
(15,300 sq mtr) Bayer House in Thane will bring roughly 800 employees across all Bayer 
India business subgroups together under one roof. "This building is a reward for an 
organization that has grown sustainably," says Richard van der Merwe, Senior Country 
Representative in South Asia. “The office was built foremost to provide a home for a fast-
growing business organization, and the impressive and beautiful Bayer headquarters is 
a symbol for the strengths of the company as well.” As a LEED (Leadership in Energy and 
Environmental Design) Gold certified building, the Bayer House fulfils all stipulations for 
energy-saving and conservation to make it a sustainable building. In addition to 
Makrolon® Lumen XT products, use of Makrolon® AR2 clear polycarbonate sheet for 
security glazing also contributed to LEED certification. This grade offers high abrasion 
resistance, surface hardness, impact resistance, strength and clarity.  �

Everlight launches new Fog Light - Argus LED

Everlight Electronics Co Ltd, a leading player in the global LED industry, 
puts its three decades of experience in optoelectronics in developing 

LED components into the new Argus series fog light source. This product 
is capable of providing a clear forward visibility when driving in dense fog 
or heavy downpour. Combined with the color temperature of sunlight 
(5600K), the LED front fog light increases the driver’s ability to perceive 
contrasts. The Argus series combined fog light and daytime running light module was showcased in 
the 2014 Guangzhou International Lighting Exhibition.Similar to general lighting, car lighting has a 
long history from the earliest kerosene lamps to halogen light to the most popular HIDs of today. 
Alongside with the popular applications in lighting, LED is making its way into car products. As the 
“eye” of a car, car lights are the most important contributors to driving safety and evolved from 
satisfying nighttime lighting needs to taking care of driving safety 24-7. The LED head lamps and 
adaptive front lighting system, such as those installed on Audi A7, A8 and BMW M3, M4, as well as 
commonly seen LED brake lights and indicator lights not only show the unequalled ability of LEDs 
in energy saving and environmental protection, but also suggest that the use of LEDs improves the 
selling point and value of products themselves. This year, EVERLIGHT is rolling out new high-power 
Argus single-chip LED fog light source. Argus comes with 2.5x2.5 and even 1.5x1.5 single-chip 
packages to make the LED fog light modules more compact. Therefore, the light energy using the 
diffusion area in a reflective design is not lowered, and thus, the light efficiency and in turn the 
flexibility of space design are greatly improved. In the Argus single-chip series, the lens and chipset 
are put through rigorous optical reflection tests to improve color temperature and uniform halo 
effect. Regarding brightness performance, the single-chip module running on 1W produces a 
lighting effect as high as 150lm. EVERLIGHT will target rigorous requirements of zero defects like in 
car manufacturing as well as a global team of professionals to build a milestone for car lighting 
market. The quality of EVERLIGHT’s car LED components is certified to TS16949, and the LEDs 
themselves are AEC_Q101 certified. They are at the top of rank in stability, efficiency and cost/
performance ratio, which makes EVERLIGHT an indispensible link in the supply chain of major 
international car manufacturers.  �
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Luminous Power Technologies 
announces Zelio, a Home U PS 
which shows power back-up time in 
hours and minutes

Luminous Power Technologies, the leading 
power back-up solution provider in India, 

introduces Zelio - a pure sine wave, state-of-
the-art Home UPS, designed to work with the 
most sensitive home appliances that the 
consumers in India are using in their house-
holds today. Zelio has a unique feature that 
shows Power Back-up display in Hours & 
Minutes, which will allow the consumers to 
plan their day without any hassle and manage 
their appliances accordingly when there is a 
power outage. Apart from this, Zelio is the 
most stylish and good looking Home UPS in 
the industry. Zelio packs multiple advanced 
features and has one of the most simple and 
intuitive user-interfaces in the industry yet. This 
product can be used to provide power back up 
for all domestic appliances and is equipped 
with various in-built protection features. This 
next generation architecture by Luminous 
comprises of a Digital Signal Processing core 
that yields high performance.  It has a learning 
software that adapts to the different types of 
batteries and their current discharge status to 
predict the remaining back up time. It is 
backed up by the promise of Luminous’ quality 
and reliability. Announcing Zelio, Manish Pant, 
Managing Director, Luminous Power 
Technologies, said, “Year 2014 will be a year 
full of new opportunities and challenges and 
we are aiming high to establish the Brand as 
the leading integrated power backup and 
electrical solutions provider in India and across 
the globe. This new product offering – Zelio, 
from Luminous, is the outcome of our robust 
research and development focused on 
customer-centric innovation. It is an example 
of the cutting edge technology that we are 
bringing in the market and it will be a unique 
product for the consumers and will help them 
to manage the power outages more efficiently 
and comfortably.” � 

GE Lighting and ByteLight enable Retailers to engage In-Store connected 
Shoppers with Location-based Services using Next-Gen LED Fixtures

GE Lighting and ByteLight announced they will 
showcase the next generation of LED lighting 

fixtures that communicate with shoppers’ smart devices 
while in-store, enabling retailers to provide exciting new 
location-based services using GE LED infrastructure. 
The innovative solution featuring GE’s Lumination™ LED Luminaire - IS Series was unveiled at 
LIGHTFAIR International 2014 (LFI®) in Las Vegas, during June. ByteLight’s indoor location 
technology embedded inside GELED fixtures will deliver high-value applications to retailers, 
providing the ability to understand the precise location of shoppers using an opt-in application 
powered by ByteLight on their smartphones and tablets. The solution combines Visible Light 
Communication (VLC), Bluetooth Low Energy (BLE) and inertial device sensors, and supports any 
Android or iOS application on a smart device equipped with a camera and/or Bluetooth® Smart 
technology. The comprehensive approach enables retailers to reach a broad number of shoppers 
across the largest area—from the parking lot to anywhere in the store there isLED light. As a result, 
retailers can achieve continuous ROI on their conversion to GE LED lighting while providing a 
strategic platform for the connected retail store of the future. To help retailers increase in-store traffic 
and basket size, GE and ByteLight are connecting smart LEDs to digital marketing platforms to 
deliver contextually relevant content and create social shopping experiences. “The use of GE’s LED 
fixtures for location-based services brilliantly demonstrates how LEDs can go beyond the traditional 
ROI of energy and maintenance savings to fundamentally change the way people shop by 
combining data with location,” said Jerry Duffy, General Manager, Global Product Management at 
GE Lighting. “ByteLight’s technology ensures a cost-effective approach for indoor location by not 
requiring additional hardware infrastructure beyond the lights themselves. We’re excited to show off 
the technology at LightFair.”Launched in 2011, ByteLight’s patented LED indoor location technology 
provides significant advantages to both retailers and shoppers. “The value proposition for LED 
lighting is becoming less about illumination and more about innovative applications and services 
that digital light enables,” said Dan Ryan, CEO and Co-Founder of ByteLight.  �

Philips Lumileds LU XEO N 3020 creates affordable opportunities in Mass 
Lighting Market

Philips Lumileds launched cost 
effective LUXEON 3020 emitter. This 

LED solution will drive a variety of long-
awaited commercial LED lighting fixtures into the mass market, including lamps and 
troffers. “The LUXEON 3020 is the most affordable of all our mid-power LEDs, delivering 
over 1,000 lumens per dollar. This product will inspire the market with the next generation 
of high quality, efficient and attractively priced LED lamps,” said Orson Lo, Product 
Manager, Philips Lumileds. Like other offerings in the company’s mid-power portfolio, 
the LUXEON 3020 also features hot color targeting and a 1/9th micro color binning 
structure. Philips Lumileds hot color targeting ensures the color temperature remains 
within ANSI specifications at operating conditions. With the new binning option, 
customers have the ability to select portions of the bin structure that are within the ANSI, 
5-step MacAdam Ellipse or 3-step MacAdam Ellipse regions, achieving the color point 
needed for a particular application. For designers of lamps, troffers, TLEDs, high bay and 
low bay luminaires, the LUXEON 3020 produces 90 lm at 6500K & 80 CRI when driven 
at the maximum drive current of 240 mA. The LUXEON 3020 also features the use of 
epoxy molding compound (EMC) along with QFN packaging technology to deliver 
superior reliability and thermal properties.  �
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Anolis Lighting appoints Darin 
Fowler as National Business 
Development Manager in U S 

Czech Republic-based LED lighting 
manufacturer Anolis, the architectural 

division of Robe Lighting, has appointed 
Darin Fowler as National Business 
Development Manager in the US, effective 
May 2014. Fowler, most recently with Kreon 
Inc., will be based in New York. This recent 
hiring is due in part to increased demand by 
U.S. customers as business continues to grow 
under new CEO Bob Schacherl.  "It’s exciting 
to see the level of customization and 
competitive lead times available throughout 
the ANOLIS product line,” said Fowler. “The 
robust quality and innovative nature of the 
product is remarkable.” “Additionally, I’ve 
always had respect for Bob Schacherl and it’s 
great to be part of his talented team." Fowler 
has nearly 10 years of prior experience in the 
architectural and entertainment lighting 
industry. Most recently he was General 
Manager and National Sales Manager for 
Kreon, Inc., the U.S. subsidiary of Belgium-
based architectural lighting manufacturer 
Kreon nv. Earlier in his career, Fowler was a 
Regional Sales Manager for Austin-based 
entertainment lighting manufacturer Barco/
High End Systems and was responsible for 
managing permanent installation sales 
throughout the United States, Canada and 
Latin America. Prior to that Fowler worked as 
a lighting designer for Johnson Light Studio 
and Focus Lighting, both in New York. "Darin’s 
practical experience as lighting designer 
brings us a wealth of knowledge to meet the 
technical and performance expectations of 
consulting firms and architects” said 
Schacherl. “His National Sales Manager 
experience will expedite our development of 
an appropriate representative network for 
Anolis within the United States. When you 
combine that with his familiarity of permanent 
installations and the fully customized LED 
solutions Anolis offers for both the 
architectural and entertainment lighting 
markets, he's a perfect fit for this position”. �

Robe MMX WashBeam wins ‘Best Luminaire’ Product of the Year Award

Robe’s ROBIN MMX WashBeam was named ‘Best Luminaire’ by US 
based web portal Live Design in their 2013-14 ‘Products of the Year’. 

The winners, selected by prominent designers and programmers in the 
fields of lighting, sound, visuals and projection, were recognized at an 
awards ceremony held at the Baryshnikov Arts Center on May 31st in 
New York as part of Live Design’s Master Class Series held May 30-June 
6, 2014. Kevin Loretto, Northeast Regional Sales Manager for Robe 
Lighting Inc., attended the Broadway Master Classes as a mentor and 
was on hand to accept the Award. "Robe Lighting is honored to win this Award, which has been 
chosen by experts who are active across the professional lighting design community,” he said.  
Robe’s MMX WashBeam includes the latest technology developed for the MMX Spot and provides 
lighting designers with a wide range of features and effects in an all-in-one fixture, including remote 
framing shutters.  With the change of an internal lens, the WashBeam switches from a super-flat, 
even wash light with a zoom range of 4O-54O, into a beam effect machine with 6 indexable rotating 
gobos for aerial effects and an incredible 3O-65O zoom range - both options retaining all the key 
performance features of the MMX family - including full CMY color mixing, saturated color wheel, 
variable CTO and variable Hot-Spot control. The fixture uses the Philips Platinum 35 lightsource, 
which together with Robe’s MMX optical system, produces a light output exceeding most ‘traditional’ 
1200W series products. “The MMX WashBeam is an extremely versatile luminaire. It’s great to see 
that designers have embraced it and are capitalizing on its multi-purpose capabilities, and we are 
pleased to see it included in so many specifications,” commented Bob Schacherl, CEO of Robe 
Lighting, Inc.  The Awards ceremony was part of the opening weekend for Live Design’s Master 
Classes which unites the industry’s top designers and artists sharing their expertise with attendees 
from around the world  brought together in an intimate casual setting. Classes took place 
at a variety of venues in New York City and featured lighting, projection and sound sessions 
throughout the week.  �

Eaton displays Lighting Control  Business at PLASA Focus 2014

Power management specialist Eaton exhibits their lighting controls 
business  at PLASA Focus, Leeds 2014 for the first time as part 

of the Eaton group of companies. Presented on Stands in the Royal 
Armouries Hall was selection of innovative entertainment and architectural lighting control 
products. It displays its Zero 88 and Cogent Lighting ranges, alongside the latest technologies 
from distributed brands including DTS & LDR. Zero 88: The latest SCD Server & SCD Server Pro 
will be highlighted. These stand-alone event replay/ show controllers are designed for the control 
of sophisticated permanent lighting installations and also to run shows on building facades, 
theme parks and in landscaped environments etc. The SCD Server family can also be used as a 
full tracking backup to any ZerOS lighting console including ORB and Solution series consoles. 
The products can also be used as a bridge between a performance lighting system & an 
architectural lighting control network, making them ideal for use in theatres, conference centres 
and other presentation scenarios requiring simple control of complex lighting. It also displayed 
recently released retrofit relay cards for Chilli 24 dimmers as well as the latest ZerOS software 
updates which will be running on Solution and ORB series consoles on the stand. Cogent: Eaton’s 
UK LED lighting systems specialist Cogent also showcases at PLASA Focus a new range of flexible 
LED strips with improved output as well as some of their full colour mixing LED down-lighters. 
White LED sources also feature alongside with Cogent’s wide range of white LED luminaires now 
featuring significantly improved brightness. New phase-dimmable LED drivers are also presented, 
offering super-smooth dimming to 0%, & designed to emulate conventional tungsten halogen 
dimming but with all the energy saving advantages built in. A new Cogent MR16/GU10 
replacement dimmable lamp with ultra-low dimming capabilities is also now available.  �
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Norlux announces new Corporate 
Headquarters

Philips Lumileds CoB Arrays hit 
10,000 lm at 100 lm/W for 
Downlights &  O utdoor/Industrial 
Fixtures

Norlux Corporation moves to a new corporate 
headquarters facility. Norlux is  LED systems 

integrator with a history of strength in both 
design and manufacturing. The new 48,000 sq 
ft facility is located in Elgin, Illinois. The key 
benefit is the expanded manufacturing and 
shipping areas, allowing for increased volume 
and efficiency. With space roughly four times the 
company's previous location, engineering and 
quality-control capabilities will also expand, and 
all processes will be more streamlined. John 
DiNardi, Norlux Vice-president, commented 
"We're pleased that this move provides an 
opportunity to improve our responsiveness to our 
existing customers. We want to thank them, and 
our dedicated employees, for all their support. 
Plus we now have room for additional growth." 
Norlux specializes in the design and manufacture 
of custom LED light engine solutions. The 
company provides electrical, optical and thermal 
design capabilities. The company's automated 
cleanroom manufacturing, including COB and 
SMT assembly, and complete development and 
quality testing labs are housed in the same 
building. Norlux is ISO 9001 Certified.  � 

Philips Lumileds is now delivering the highest 
flux and most efficient LED arrays in higher 

lumen packages. The new LUXEON CoB 1211 is 
perfect for industrial and outdoor applications 
and is an ideal replacement for 70W and 100W 
equivalent ceramic discharge metal halide 
(CDM) lamps.  As the latest addition to Philips 
Lumileds LUXEON CoB arrays portfolio, the 
LUXEON CoB 1211 delivers efficacy of 100-130 
lm/W, depending on color temperature and CRI 
of the luminaire. The LUXEON CoB 1211 
achieves cool white output exceeding 10,000 lm 
and 100 lm/W at 70CRI, while achieving a light 
emitting surface (LES) of only 19 mm.  � 

Chinese LED Lighting Package Manufacturers on the Rise, analyzes 
TrendForce

Chinese LED package manufacturers sales performance in 2013 was mediocre, the LED 
package market value was up slightly by 16% due to plunging prices, according to the latest 

“2014 Chinese Package Industry Market Report” by LEDinside, a research division of TrendForce. As 
can be seen from each application market, display-use LED component market demands clearly 
declined as a result of easing market growth and falling prices. In addition, backlight-use LED 
component, which currently have a saturated market demand, will have limited growth as 
technology improvements bring down usage volume. Chinese package manufacturers growth was 
mainly driven by lighting-use LED components. In 2013, lighting-use LED component market share 
surpassed 40% making it the sector with the largest market demand in the Chinese LED package 
industry. Manufacturers with their main business in lighting-use LED components such as 
Honglitronic, ChangFang Light, MLS Lighting and others, showed a clear growth in their lighting-use 
LED component business in 2013. Last year, Honglitronic and ChangFang Light’s revenue increased 
39% and 41% respectively. Refond Optoelectronics, who focuses on mid to large sized backlight LED 
market, saw an increase of 84% in lighting-use LED sales performance. Small size backlight 
manufacturer Jufei Optoelectronics’ lighting-use LED component revenue also grew 84%. Rapid 
upstream chip industry development has been the propeller behind the fast emerging Chinese 
package manufacturers, due to low-priced LED chips and geographical advantages where local LED 
package manufacturers have the advantage of being close to local resources. Ample manufacturing 
resources and factory distribution gives Chinese downstream lighting industry an advantage in cost 
and manufacturing. During the first half of 2014, San’an Optoelectronics (San’an Opto), HC 
SemiTek, and Tongfang utilization rates reached full capacity of 100%. ElecTech also saw an increase 
and estimates remaining MOCVD will be put into production during the second half of 2014. Over 
the next few years, San’an Opto, HC SemiTek and other large Chinese chip manufacturers will 
continue to expand production capacity. Among them, San’an Opto plans to introduce another 200 
MOCVD sets by 2018, expanding production capacity mainly for lighting applications. �

Smart Lighting Market worth $56.05 billion by 2020

According to a new market research report “Smart Lighting Market by Component (Relays, 
Occupancy Sensors, Actuators, Transmitters, Receivers), Lighting Type (LED, FL, CFL, HID), 

Connectivity Technology (Wired, Wireless), Application (Commercial, Industrial, Public, Government, 
Residential) & Geography - Global Forecast & Analysis to 2014-2020” published by 
MarketsandMarkets, the smart lighting market is expected to grow at a CAGR of 15.8% from 2014 
to 2020, and to reach $56.05 billion by 2020. Browse 80 market data tables with 55 figures spread 
through 265 pages and in-depth TOC on "Smart Lighting Market by Component (Relays, Occupancy 
Sensors, Actuators, Transmitters, Receivers), Lighting Type (LED, FL, CFL, HID), Connectivity 
Technology (Wired, Wireless), Application (Commercial, Industrial, Public, Government, Residential) 
& Geography - Global Forecast & Analysis to 2014-2020". Early buyers will receive 10% 
customization on reports. Smart lighting relates to the lighting technology intended for energy 
efficiency with utilization of lighting control systems. In industrial, commercial as well as residential 
applications, lighting consumes around 40% of total energy cost. Hence the governments, 
industrialists, stakeholders are focusing on reducing the energy utilization by substituting traditional 
lighting with advanced energy-efficient lighting devices and technologies. Therefore, the demand for 
lighting control systems is increasing in a drastic way thereby, giving an exponential growth to the 
smart lighting industry. This report covers the” Global Smart Lighting Market” and all its market 
aspects with future opportunities, drivers, restraints and others in detail. The smart lighting market 
is a growing market, which includes major components like relays, occupancy sensors, controllers, 
actuators, transmitters, receivers. In this report the overall smart lighting market is segmented on the 
basis of five major verticals- lighting type, lighting control components, connectivity technologies, 
application and geography. The overall market is divided into five major geographical segments- 
North America, South America, Europe, Asia-Pacific and Rest of the World.  �
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Sapphire Substrate manufacturers deploy Market Strategies as demands 
from Chinese LED Market Soar

Chinese LED market has seen a rapid rise in demands. Expansion plans by several LED chip 
manufacturers boosted sapphire substrate demands. Sapphire substrate manufacturers are 

speeding up Chinese market strategies, due to high tariffs and emergence of Chinese LED chip 
manufacturers, according to the latest “2014 Global Sapphire Substrate Market Report” by 
LEDinside, a research division of TrendForce. First-tier LED manufactures initiated expansion plans 
this year. Major chip manufacturers are pushing to increase production capacity in 2014 to stabilize 
market share and satisfy market demands, including Epistar, Nichia, and Chinese chip manufacturers 
San’an Opto, Nationstar, HC SemiTek, HuaLei Optoelectronics, and Tongfang Optoelectronics. 
Chinese first-tier LED manufacturers have been especially progressive in speeding up production 
expansion and raising production utilization rates in order to secure a larger share of the lighting 
market, which in turn has driven up sapphire substrate demands used in LED industry. San’an 
Optoelectronics for example, currently has TIE wafer capacity of around 420,000 pieces /M for 
2014. The company has already set in motion production expansion plans, and estimates 
production capacity can reach 650,000 pieces /M by 2015 if all 100 MOCVDs enter production. 
Additionally, Epistar secured a leading position in the LED chip industry’s production capacity and 
revenue after years of acquiring a number of LED chip manufacturers. However, with Chinese LED 
manufacturers right on their heels, the company is also actively expanding production capacity in 
order to maintain a competitive edge. In regards to sapphire substrate market value in the LED 
application sector, China has grown substantially from 8% global market share in 2010 to 24% in 
2014, according to data compiled by LEDinside. LEDinside projects future sapphire substrate 
demands for LED application will majorly come from China. Therefore, China is estimated to make 
up 33% of LED sapphire substrate market value by 2016. Consequently, global sapphire substrate 
manufacturers are quickly deploying business strategies in the Chinese market as demands in the 
China market take off, and import tariffs are taken into consideration. �

Modular Astro LED pole-top luminaires by Selux

Key ideas behind the new product concept were timeless 
design, a magical atmosphere during darkness, 

efficiency and variability. The result was the new family of 
Astroluminaires by Selux. The numerous configuration 
options cater for the manifold technological and formal requirements of urban settings. At the heart 
of the luminaire lies the optics unit, an integral system of LEDs, reflectors, the assembly unit and the 
surrounding passe-partout – ensuring a high level of efficiency and visual comfort, with three 
different directional characteristics. Essential requirements for luminaires in urban areas include 
functionality and efficiency during illumination. Pole-top luminaires can fulfill an aesthetic role 
during daylight however, individually shaping the urban landscape and becoming fascinating light 
objects by night. With the new Astro family, Selux presents a future-compatible synthesis of these 
requirements, the design for which stems from the multiple award-winning Phoenix Design bureau, 
with a modular system philosophy offering a multitude of personalisation options. The heart of all 
Astro family pole-top luminaires is the optics unit comprising LEDs, reflectors, assembly unit and the 
surrounding passe-partout. This highly efficient module, which is shaped like a discus, offers a high 
degree of visual comfort due to its excellent anti-dazzle properties. Three directional characteristics 
are available for various applications: symmetrical light distribution, asymmetrical light distribution 
for squares and asymmetrical street light distribution. Astro is also available in 3000 Kelvin and 
4500 Kelvin light colours. "The integral optics unit forms the basis of the new Selux system strategy 
and is used for the first time in the Astro", explains Ralf Kittmann, Astro Project Manager at Phoenix 
Design. Excellent thermal management adds to the reliability and efficiency of the high-performance 
LEDs. "Louvres in the inside of the housing discharge heat from the module without affecting the 
luminaire’s purist design," explains the product designer.  �

Digital Lumens and Xicato announced a 
strategic partnership to bring wireless 

intelligent solutions to professional indoor 
applications, drive adoption, and lower the 
cost of ownership of energy efficient, smart 
lighting. By combining Xicato's XIM Intelligent 
Modules that integrate driver, dimming and 
diagnostic electronics within the light source, 
and Digital Lumens' Digital Light Agent (DLA) 
wireless sensing and control modules, 
luminaire manufacturers can now offer 
intelligent lighting via LightRules, Digital 
Lumens' energy and intelligence software 
platform. LightRules-based software system 
will wirelessly manage lighting and gather key 
data about the operating environment, while 
delivering Digital Lumens' signature efficiency, 
flexibility and control. Digital Lumens displayed 
the integration at LightFair 2014 in Las Vegas, 
NV.  "Retail and hospitality segments offer a 
tremendous growth opportunity for smart 
lighting. Xicato-Digital Lumens solution 
enables the lighting and facilities communities 
to improve operations and business with 
wireless intelligent solutions," said Menko de 
Roos, CEO of Xicato. "Together we deliver 
smart lighting that improves efficiencies, 
lowers ownership costs and makes sense for 
the professional indoor lighting community." 
"We are delighted to partner with Xicato to 
accelerate the global adoption of intelligent 
lighting systems," said Tom Pincince, President 
& CEO of Digital Lumens. "Our joint approach 
makes it quick, easy and cost-effective to 
connect the XIM to the DLA and LightRules, 
and provides new levels of value in any 
environment." Smart lighting will evolve quickly 
with the introduction of easier to use integrated 
approaches like those being introduced by 
Xicato and Digital Lumens. Data analytics and 
smart lighting applications will drive new 
business models for commerce & information 
and Smart Lighting market will surpass $56 bn 
by 2020, according to MarketsandMarkets 
latest Smart Lighting report. �

Digital Lumens and Xicato 
announce Strategic Partnership to 
enable new Intelligent Lighting 
Applications
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HSL supplied lighting equipment and crew to the recent Avicii tour, 
once again working with Tour Director Curly Jobson and Production 

Manager Robin Scott following a collaboration for the Swedish House 
Mafia. HSL Project Manager Mike Oates says, "We were very pleased to 
be involved in this tour with another leading EDM artist with an awesome 
stage show and high production values right at its core". The stunningly 
visual Avicii show was designed by Simon Barrington and Ian Tomlinson, 
both renowned for their innovative and stylish work in the EDM genre. 
The overhead lighting was rigged on two 20 ft front trusses and a 65 ft 
back truss which also acted as a cable bridge. Upstage (each side) was 
a chevron shaped truss flown on inverted motors, and in the space 
between these structural elements were six finger trussing flown in a 
gentle arc. Positioned on each of the six fingers were three Martin MAC 
Aura LED washes and three Clay Paky Sharpies, together with an Atomic 
strobe and a 2-lite on the audience end of each one. The front truss was 
rigged with three Atomic strobes and four 2-lite Moles, while the back 
truss had six Clay Paky Sharpies, six Martin MAC Aura LED washes and 
three Atomics, and each of the sub hung chevron trusses was rigged with 
six Atomics and  outlined with Chroma-Q Color Block DB4 flexible LED 
battens. A total of 195 Color Block DB4s were on the tour. They ran all 

up and down the two chevrons and 
along the diamond shape front of 
the DJ booth, adding a vibrant sense 
of  architecture to the lighting. Flown 
upstage of the back screen was the 
Avicii logo sign, constructed from 
another 70 x Color Block DB4s, that 
shone through the screen towards the end of the set. On the floor were 
eight Martin MAC Vipers tucked in behind the DJ booth and eight 2-lites 
along the back of it, which were utilized for punctuative ‘blips’ and 
accents. In a straight line along the front of the booth were six more 
Atomics, 12 x MAC Auras and eight Sharpies which were used for 
blasting out and scanning the crowds. Right across the very front edge 
of the stage 12 PixelPARs were carefully positioned  to light the CO2 jets 
which added an extra and new dimension to the effect, and finally, to 
low-light Avicii (Tim Bergling) himself were two Chroma-Q Color 
Force12 LED bricks up in the DJ booth. HSL supplied trussing and 
motors for all the lighting, video and sound, and flew the 60ft upstage 
Pixled F-12 LED screen from XL video. Lighting was operated on the tour 
by Chris van Bokhorst, using a grandMA2 full size. �

HSL lighting equipment for Avicii show
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Lighting Design International have 
just comp leted the lighting design for 

the new luxury Alpina Hotel in 
Gstaad, Switz erland wh ich comb ines 

Swiss tradition with thoughtful luxury.  
They have lit HBA London’ s fresh 

interpretation of alpine chic to create 
a new icon in Gstaad.

Hotel
Alpina

Gstaad, Switzerland

T
he brief to design was a scheme which complemented 
the use of vernacular materials blended with 
contemporary interior styles and to use light to create 
a different atmosphere for the diverse seasonal usage 

of the hotel, with a warm and inviting atmosphere in the 
winter & a fresh and invigorating atmosphere in the summer.

Development
To achieve the specific brief, LDI designed a lighting 

Photo Credits: Eric Laignel

Photo Credits: Eric Laignel
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scheme that highlighted the wide range of 
materials and finishes used and the various 
styles of interior design throughout the hotel 
emphasising the combination of modern 
and antique furniture to create a sympathetic 
yet contemporary interior.   

Success of scheme
The main entrance reception lobby was 

Photo Credits: Fabrice Rambert
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designed to create a flow of movement from the lower 
ground arrival level up a sweeping staircase illuminated with 
linear LED’s in the skirting leading the guest up the stairs to 
the ground floor lounge. The stairs have been set against a 
rough timber horizontally slatted wall highlighted with floor 

recessed uplights creating a dramatic 
backdrop for the grand staircase. Linear 
LED’s have been used within metal suspended 
rings to light the antique painted timber 
ceiling above the grand staircase. Intimate 
lounge seating areas were created with the 
use of pin spots to tables and ambient, 
decorative floor and table lights, along with 
downlights to artwork breaking up the visual 
line of the walls. Throughout the space the 
different and contrasting textures have been 
highlighted by the use of floor recessed 
uplights to embroidered curtains, weathered 
timber wall panels and rough stone walls. The 
use of uplights creates continuity throughout 

whilst emphasising the different use of materials. 
The same techniques have been continued through the 

ground floor open plan space to the bar by integrating linear 
LED into the foot rail to highlight the battered metal bar front 
providing a link between the linear light line of the stairs up 

Photo Credits: Eric Laignel

Photo Credits: Fabrice Rambert
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to the bar at the top of the stairs. Beyond the bar is the Megu 
Japanese restaurant, where we created glowing glass abstract 
icicles dropped from ceiling pockets by concealing LED strips 
in the ceiling pockets lighting the textured glass. We created 
a link between the lounge and the restaurant, by adding 
vertical lines of light onto different timber surfaces by using 
small LED downlights concealed in a ceiling slot to light the 
floor to ceiling timber fins. We then applied this vertical 
illumination technique to the lounge by lighting the textured 
timber wall which is also continued into the Summit Restaurant 
lighting the textured timber wall, all of which are visible from 
the lounge creating a strong visual link between the 
three spaces.  

This similar look was continued in the kids club to create 
a fun and flexible environment. We applied a wash of light 
up the illustrated wall & downlights highlighting the textured 
tree trunk of the tree house.    

The use of lighting to highlight the differing finishes is 
continued throughout the hotel into the guest room corridors 
and guest rooms. Within the rooms we were faced with the 
challenge of creating continuity between the rooms even 
though the timber ceiling panels are different in each room 
and each floor is slightly different as the levels progress up 
into the pitch of the roof. We achieved continuity by focusing 
downlights onto the furniture and integrating linear LED into 
the open shelving and to the curtain slot washing the curtains 
providing a welcoming environment as the guest enters the 
room. The fifth floor rooms are unique with interesting 
pitched timber panelled walls and ceilings. We used integrated 
linear LED into the timber panels to wash light across the 
texture of the timber and highlight the architecture creating 
drama in the spaces. 

The Panorama suite is the showcase for the hotel and had 
to be addressed differently to the guest rooms yet relate to the 
other guest rooms. We used linear LED integrated to timber 
wall and ceiling panels to highlight the texture and continued 
the use of uplights to doors and textured horizontal timber 
panels along with a dramatic runway effect by the use of a 
two rows of uplights in the bathroom leading down the 
corridor to the toilet.  ■

Susan Thorley Senior Designer, studied in 
Edinburgh and earned Bachelor of Design in 
Interior Architecture & Master of Design in 
Interior Design prior to joining a lighting 
design practice in Edinburgh. She moved to 
London in 2010 & joined Lighting Design 
International as a Senior Designer & works 
on a wide range of projects around the World 
including the Ritz Carlton Spa in Hong Kong, 
The Hotel Cosmo in Milan, The Hotel de Paris 
in Monaco and numerous residences both in 
the UK and abroad. 

Photo Credits: Eric Laignel

Photo Credits: Fabrice Rambert

Photo Credits: Fabrice Rambert

Photo Credits: Fabrice Rambert
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Hence  selecting the substrate material, thermal interface 
to the heat sink, or other cooling methods to ensure the 
device is operating reliably within the expected ambient 
temperature range. 

L E D
Pa c king

Tec hnolog y

Light Emitting Diodes (LEDs) are the current mo st 
Energy Efficient and Future lighting sources for 

the m ankind. The dema nd for LED lighting 
applications is growing exponentially. 

The present talk discusses few technical issues in 
ma nufacturing the LEDs also called as Packaging 

of LEDs starting from LED semiconductor chips. 
The group III-V comp ounds have electron energy 
band gap falling in the Visible Light region. The 

Indium Gallium Nitride (InGaN) mu ltilayer 
epitaxial layered pn diodes emit the mo st 

efficiently in 450nm (blue) by way of the process 
called electrolumin escence (EL). Part of this 

monochrom atic Light is converted to yellow and 
red color by applying suitable Phosphor coating 

of right thickness in the epoxy lens and resultant 
light is seen as White Light. This type of Wh ite 

LED is called PCLED too.

Fig. 1 & 2: Modern LED packages reduce the thermal resistance 
dramatically. In LEDs life is enhanced by 20000hrs with a ten degree 

temperature reduction

Past Present and Future

U
nlike Incandescent Bulbs where only 3% of the total 
power is emitted as light, in case of LEDs, which 
are 12 time more efficient, nearly 35% of the 
power expended is emitted as light. The Balance 

65% of power is manifested as heat within the LED and same 
has to be conducted out to atmosphere smoothly, to let the 
LED continue to work at its best efficiency. 

The thermal resistance of the package needs to be 
sufficiently low if the advantages obtained at die level are to 
be maintained at module level.

LED Packing Technology Past Present and Future.indd   22 6/25/2014   9:57:30 AM
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Traditional LED packages
Currently, Polyphthalamide (PPA) is the major lead-frame 

material for packaging low-power chips. The Ceramic and 
Liquid Crystal Polymer (LCP) are primarily used for high-

power packages. While Ceramic has a good melting point, 
the ceramic-based lead frame, like PPA and LCP lead frames, 
has to be made with tooling, hence limiting the frame 
reduction to miniaturisation, micron scale. However, a PPA 
lead frame, for instance, can be miniaturized to 3mm long by 
1.4mm wide at best, holding a 9-mil (0.225 square millimeter) 
LED chip.

Silicone Large Wafer technology experience
Use of Silicon wafers to grow GaN LEDs could lead to 

drastic fall in cost of LEDs, once uniformity across 12” area is 
mastered. Silicon has an excellent heat resistance (see graph).
Si has best suited coefficient of thermal expansion (CTE). 
Silicon melts at 1,000 C, its CTE or coefficient of thermal 
expansion is below 4 ppm/C, and its TC or thermal 
conductivity is in the 150-180 W/m.k.  

 In near future, one can build LED driver ICs also into the 
WLP LED package by etching circuits on the bottom of the 
silicon lead frame, thereby shrink the size of LED modules into 
a miniscule.

Challenges in the packaging of GaN-on-Si 
devices

Direct growth of GaN-on-Silicon substrate is one of the 
good option to get rid of Sapphire. Yet, this will require the 
reuse of mainstream technologies such as leadframe and 
wirebond packaging. This is because, GaN-on-Si devices for 
LED applications require Si substrate removal since light is 
emitted in the same direction as the substrate. It is a 
technology challenge for substrate transfer to get the GaN 
film effectively flipped and electrically connected.

Wafer-level packaging
This brings us to option of growing GaN on traditional 

way, then removing them by LLO (laser liftoff technology) and 
then transferring it to Silicone substrate using wafer to wafer 
processes  to derive complete package there in itself. Wafer-
level packaging and advanced technologies such as through-
Si vias (TSVs) could offer a solution: they could provide 

Fig. 6: Evolution of Luminous Efficacy of LEDs and CIE Chromaticity diagram 
showing Blue-Yellow-White relation

Thermal conductivity & CTE of different substrate options of LEDs

Fig. 5: Modern Power LED with added  Heat Slug for 
enhanced evacuation of Heat from the LED chip

LED Packing Technology Past Present and Future.indd   23 6/25/2014   9:57:44 AM
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effective means of substrate transfer and allow wafer-level 
integration of some more packaging elements like optics 
and drivers.

Among the cost of ceramic packaging is the highest 
whereas WLP is the cheapest, with PPA and LCP in the middle. 
If a ceramic package costs US$0.25, a PPA would be around 
US$0.06, an LCP would be around US$0.08 and WLP would 
be around US$0.03.

LED Bonding Process
Die Attach Process 

Also known as Die Bond or Die Mount, it is the process of 
attaching the LED chip to the die pad of the lead frame of the 
package. There are three main stages: First, the adhesive is 
dispensed on the die pad. Then the die must be ejected from 
the wafer tape. A push-up needle pushes upward on the die 
backside to dislodge the die off the wafer tape. Third, a pick-
and-place tool picks the die from the wafer tape and positions 
it on the adhesive. The key factors are:

 • The amount of the adhesive: Although the junction 
high is 75~145µm , too much adhesive will cause the p-n 
junction short.
 • Dimension of push-up needle: should fit the chip 

with tip radiun as 0.25~ 0.6 mm only.
 • Pick-and-place of the LED Chip is achieved by  either  

antistatic plastic tool which is made of rubber, though  
tools made of hard materials like tungsten carbide, 
ceramic, or steel, are also popular.
Alternate is Eutectic bonding, achieved by low melting 

alloy like gold-zinc alloy is used to affix LED chip to silicon 
lead frames.  While, epoxy glues used in most LED packages 
melt at 180 C, Eutectic bonding is much better in thermal 
resistance and does not absorb the emitted light in the 
package during high temperatures as epoxy. Here to prevent 
the high melting temperature from destroying the lead frame 
construction during the bonding process, the LED chip is first 
bonded on a heat-resistant board and then the board is 
adhered to the lead frame (ref Cree).

Wire Bond Process 
It comprises of using the gold ball bonding as electrical 

connection. A gold ball is first formed by melting the end of 
the wire through electronic flame-off (EFO). Then free-air ball 
is brought into contact with the bond pad on the chip. The 
bonder applies pressure, heat, and ultrasonic forces to the 
ball, forming the metallurgical weld between the ball and the 
bond pad. Then the wire is run to the lead frame, forming a 
loop between the bond pad and the lead frame. Pressure and 
ultrasonic forces are applied to the wire to form the second 
bond. Bonding force of first bond should be fine tune to 
prevent the stress damage the bond pad and chip. One can 
substitute both DieBond & WireBond steps with one step Flip 
Chip Bonding technique in large chips of high power.

Encapsulation Process
The encapsulation of  bonded LED Chips not only provide 

protection from aambience but also help in shaping of the 
out beam, be it lambertian, focussed, batwing etc. The 
lifetime of LED is not only due to the chip, but also the 
encapsulation materials & phosphor material. The silicone 
resin are expensive but far superior to epoxies.

In solid-state white lighting technology, phosphors are 
applied to the LED chip in such a way that the photons from 
the blue gallium nitride LED pass through the phosphor, 
which converts and mixes the blue light into the green-yellow-
orange range of light. When combined evenly with the blue, 
the green-yellow-orange light yields white light. The notion of 
multiple colors creating white may seem counterintuitive. 
While, in reflective pigments, mixing blue and yellow yields 
green. With emissive light, however, mixing such 
complementary colors yields white.
LED testing

In LED manufacturing processes, normal variations in the 
brightness and exact color LED die and variations in the 
phosphor coating processes during die packaging lead to 
variation in the brightness and the "whiteness" of manufactured 
PCLEDs. During final testing, these LEDs are sorted into 
different intensity and color bins. Within one intensity bin, 
some PCLEDs will be a bluer white, others a yellower white, 
and so on. LED manufacturers need to find applications for 
each of these bins to keep manufacturing costs under control

Here are few issues of importance to application of LEDs. 
ESD Protection

All InGaN chips are prone to Electrostatic discharge (ESD) 
damage. And the equipments must be properly grounded 
and use wrist band or anti-electrostatic glove when handling 
the chips. The non InGaN chips are robust to ESD problems.
CRI

Another limitation of many PCLEDs stems from how 
colored objects appear when illuminated by the type of white 
light they produce. A white light source's ability to accurately 

HB-LED Thermal dissipation capability roadmap: all lead to Silicon WLP 
(Courtesy of Visera)
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reveal colors depends on the number and intensity of the 
colors contained in the light coming from that source. The red 
or green objects aren't as vivid when illuminated by PCLED 
white light made from a mixture of blue and yellow light. New 
phosphors that can convert blue LED light to other wavelengths 
besides yellow are now being combined with YAG:Ce to 
improve the color rendering of blue InGaN PCLEDs.

Another approach is to use UV emitting LEDs and a blend 
of phosphors that convert the UV into blue, green and red 
emission which combine to appear white. This approach 
improves color rendering and can reduce manufacturing 
variability (range of whiteness) of the light made by the 
PCLED. Packaging UV LEDs presents more challenges for 
some of the packaging materials, including lower reflectivity 
of metal surfaces and mold compounds which reduces 
brightness and photo-degradation of epoxies and other 
plastic package parts which reduces LED lifetime. As with 
research on phosphors for use with LEDs, research on 
packaging materials better suited for use with UV InGaN 
LEDs is getting a lot of attention.

Kwality Photonics produces a range of power LEDs from 
0.5 watt upto 26 watt.  Kwality Photonics P Ltd,  is ISO9001-
2008, 25 years young,  India's Pioneer and  No.1 maker of 
LEDs with Fully Indigenous Technology  involving  R&D  work 
at IISc, BARC, TIFR, NPL, CEL and In-house since 30 years 

Most Popular is POLYWA POWER LEDs 1Watt KLHP331 
series that emit 100-130 Lumens @ 350ma & 
180-240Lumens@ 700mA. Popular Street lighting is 
KLHP3ST1WE PolyWa OVAL LEDswith In-Built LENs for street 
lighting  applications having 80

O
 * 130

O 
viewing angle (Right 

LEDs for street Lights) to make it easy for the Street 
light makers.

PLCC SMD LEDs, Super Flux LEDs, Straw-hat LEDs are the 
Low Power LED Range from KWALITY emitting 8 Lumens is 
Industry Best. All the Low power LEDs deliver exceptional 
brightness thanks to the specially designed lead frame profile. 
The SMD 3528 & 2835 & 3014 are ideal for Smooth Glow 
LED Tube Lights. These PLCC SMD LEDs are offered in a 
range of colors with typical luminous flux varying from 8 
Lumens @20m A,  12Lm@30m A,  24Lm@60m A.

Kwality PolyWa 5630 Series are 
embedded with single large chip capable 
of being driven upto 150mA to obtain 
60-65 Lm. The PolyWa 5630 are ideal 
for retrofit Bulbs & Down light 
applications. This KLSL5630W SMD LED 
is currently India's Most Affordable LED & helps the LED Lamp 
maker to achieve their DREAM COSTS. 

COB LED Module have multiple chips in one cluster to 
increase  in 5W, 7W, 9W and 50W range and produce 90 to 
100 Lumens per watt rating.

Kwality Produce LED Segment Displays of Single and 
Multiple Digit Seven Segment, Dot-matrix, Light Bars, Bar 
Graph, Arrow Displays and Jumbo Digits, in Red, Green, 
Amber, Yellow, ultra Green, Blue and White Emission. The 
Displays Size varies from 0.3" to 12" in Glow area. Our LED 
Displays enjoy Highest Popularity since two decades.

'Kwality Photonics Pvt Ltd, pioneer manufacturer of LEDs in 
India, with Lamps & incandescent bulbs since 1966 & LED 
manufacturing since 1987, is vendor for many electronic 
industries with a range depth of of 500 types of LEDs and all 
LEDs are RoHs Compliant & made at the ISO9001-2008 
certified Plant'. ■

K Vijay Kum ar Gupta BSc, BE (IISc) is Past 
President ELCINA, ELIAP and Member 
BIS23/24, ELCOMA-BEE Standards, 
Advisor-DEITY (Opto & Materials) R&D 
Review Committees. He has over three 
decades experience in LED technology field 
at IISC, BARC, TIFR and CEL/NPL/DST & 
Kwality group of industries.
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Q u ality  
L ig h ting  

for S afety  

P
ublic lighting needs to take account of the complex 
process of vision. “See and be seen” is the modern 
approach for preventing accidents on the roads. Our 
Eye’s ability to adapt, enables us to see over the vast 

brightness range. Human eye thus can see in  the Daylight 
Illuminance which ranges from 5,000 to 100,000 lux, as well, 
on a moon light night, when lux level is around 'one'. 

Colour vision by cones, rods for seeing in the 
dark

In daylight, eye’s colour sensitive cone receptors are 
activated, which ensures colours are easily distinguished, 

objects & details clearly made out, thus  enabling the best 
visual performance. As darkness sets in, different set of 
receptors are active: rods which are fairly insensitive to  

on Roads & Pathways

Fig. 1: Ranges of Vision

Quality Lighting for safety on roads and pathways.indd   28 6/24/2014   2:53:33 PM
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colour but highly 
sensitive to brightness.

Road lighting 
luminance level is such 
that it matches neither 
with Photopic (day time) 
vision nor with Scotopic 
(night time) vision. On 
the other, it lies in the 
overlapping zones of 
two visions which is 
known as Mesopic 
vision. In this vision, 
brightness difference is 
more crucial than colour 
contrast.

Hence a certain level 
of brightness or 
l u m i n a n c e , 
commensurate with 
traffic situation, is 
needed to enable the 
eye to perceive low 
contrast and small 

details. The Czech scientist Purkinje discovered that with low 
lighting levels the extra sensitivity of the eye switched from 
555 nano meters to 505 nano meters. That means a switch 
from the yellowish–white light to greenish blue.

Contrast Sensitivity 
Differences in colour & brightness in visual field, perceived 

by the human eye  is termed as Contrast. The minimum 
contrast required for perception depends on the ambient 
brightness: the brighter surroundings, lower the contrast 
perceived. The ability to perceive the differences in luminance 
in the visual filed is called as Contrast sensitivity. Higher the 
brightness level, the finer the differences in luminance 
perceived.

Un iformity makes for the safety  
Maintaining the correct lighting level is not enough in 

public lighting .Visual tasks can be properly performed, only 
when the Brightness is evenly distributed. Dark patches act as 
camouflage, making obstacles & hazards  hard to make out. 
Camouflage zones occur where too few luminaries are 
installed or individual luminaries  are defective or deactivated. 
Good Uniformity will always ensure better hazard perception.

Motorists primarily watch out for obstacles and hazards 
directly ahead, so longitudinal uniformity is important. 
Longitudinal uniformity Uι is the ratio between the lowest and 
highest luminance values in the centre of the observer’s lane. 
It varies from 0.7 to 0.5 and depends on Permissible speed, 
Traffic density and number of hazard features

Overall uniformity Uο expresses the ratio between the 
lowest and mean luminance values over the entire roadway. 
The value of Uo should not be less than 0.4. This is intended 
to ensure that dangerous camouflage zones are avoided and 
a motorist will promptly and clearly perceive, for examples a 
pedestrian is about to step into his lane.

Uniformity of Luminance is established by calculating 
overall uniformity Uο & longitudinal uniformity Uι, considering 
the geometry & reflective properties of the roadway. Public 
lighting must be uniform adequately to prevent occurrence of Fig. 2: Mesopic Vision
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dark patches which could conceal hazard, 
while avoiding the glare from Road Lighting

Brightness 
An adequate level of Brightness is 

essential, to enable us to see well. The 
question is which yardstick to use – Luminance 
or Illuminance.

Amount of Light falling on a surface 
(measured in lux) is Illuminance. This Light 
makes no impression on the eye’s receptor 

cell as it does not reach the 
eye. Luminance (in cd/m2) 
is the light reflected by the 
surface into the eyes of the 
observer. This is the 
perceived brightness of a 
luminious or illuminated 
object.

A motorist sees an 
illuminated roadway 
surface from a very low 
angle. So, in planning & 
appraising Road lighting, it 
makes sense to take 
luminance - the motorist 
sees as the yard stick of 
assessment. The roadway 
luminance depends on the 
factors like Reflective 
properties of Road surface, 
intensity distribution of 
luminaire, Geometry of the 
installation and the 
luminious flux of the lamp.

Less glare – better visual performance 
Phsyiological glare is discomforting & affects concentration 

which lead to accidents. Glare can impair visual performance 
to such an extent that identification & reliable perception are 
impossible. Glare can only be limited but cannot be 
altogether avoided It should be reduced to acceptable limit.  

Physiological glare occurs as result of differences in 
luminance to which eye cannot adapt or  excessively high 
illuminance in the visual field. Scattered light created by the 
source of glare, spreads over the retina like a veil and 
substantially reduces the contrast of images projected in it. 
The closer the glare source & the higher the glare Illuminance 
at the observer’s eye, the higher the veiling Illuminance.

Night Vision Factor 
S/P ratio  is the Scotopic eye sensitivity divided by Photopic 

sensitivity, which defines the vision factor at Night. The higher 
the S/P ratio, the better the night vision

The photopic intensity is reduced to maintain the best 
possible S/P ratio. Coloured Lights esp. Green & Red can be 
used for better night vision.

Direction of Light 
Directional Light can create shadow zones, eg, between 

parked vehicles, where brightness is unevenly distributed. 
Where deep shadows cannot be avoided, supplementary 
lighting is the answer. 

Although the colour rendering & colour temperature are 
of relatively low importance in Outdoor lighting, it is still 
recommended to use lamps with better colour rendering 
properties so that eye can make out the colour contrasts.

Adaptation Time
 Eye takes time to adapt to different brightness. Adaptation 

time depend on the luminance at the beginning and end of 

Fig. 4: Main roads, Luminance is the 
definitive factor for the Lighting level

Fig. 5: For Pathways, Residential & Local 
streets, Horiz ontal Illiminance matters 

Quality Lighting for safety on roads and pathways.indd   30 6/24/2014   2:54:12 PM



May - June 2014 � LIGHTING INDIA � 31

P
U

B
LIC

 LIG
H

TIN
G

any change in Brightness: Adapting from dark to light takes 
only seconds & from light to dark adapting can take few 
minutes. When our eyes do not have enough time to adapt in 
differences in rightness, then only the visual disturbance 
occurs.

Like, motorist is travelling at least ten times higher speed 
than pedestrian. Thus, time available to him for observing 
the scene is ten times shorter. In addition to that he has to 
pay attention to wider variety of potential hazards such as 
parked vehicles, soiled road marking, People in dark 
clothing on a pedestrian crossings, etc. Visual performance 
depends on the time in which differences in brightness, 
shapes and colours & details are perceived. 

When the traffic volumes at the night are high, the risk 
potential and the danger of collision is even greater where 
road users differ in speed, size and identifiability Thus, the 
Public Lighting system needs to provide for better light  
during the hours of darkness, when the risk is also greater. 
Also connected with this is the safety of the road itself, which 
depends on its size, its position & the speed limit that 
applies. Hence, Quality Public Lighting should be designed 
for enhanced safety, to improve road users’ perception of -
 • Junctions & intersections
 • The position and movements of other road users
 • The surface, course and the boundaries of the road /paths
 • The position and movements of the road users
 • And to prevent the  disruption of traffic. ■

Sanjay Biswas, Deputy General Manager at 
Lighting Division of Crompton Greaves Limited 
(CP BU), is involved in product management, 
sourcing, business development, channel 
improvement and introduction of new 
technologies & products in luminaries & lamps. 
He has an overall experience of over two 
decades and has been instrumental in 
introducing new lamps & concept selling 
fixtures & solutions.
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T
he most widely used sources of 
artificial illumination are 
incandescent and fluorescent lamps, 
but this is about to change very fast. 

There is a great need of a long-term 
commitment to advance the development 
and market introduction of energy-efficient 
white-light sources for general illumination. 
Solid-state lighting (SSL) differs fundamentally 
from today's lighting technologies, and its 
unique attributes drive the need for a 
coordinated approach that guides 
technology advances from laboratory to 
marketplace. Solid-state lighting refers to a 
type of lighting that utilizes light-emitting 
diodes (LEDs), organic light-emitting diodes 
(OLED), or polymer light-emitting diodes 
(PLED) as sources of illumination. An 
Organic Light Emitting Diode (OLED), also 
Light Emitting Polymer (LEP) and Organic 
Electro Luminescence (OEL), is any Light 

Emitting Diode (LED) whose emissive 
electroluminescent layer is composed of a 
film of organic compounds. The layer 
usually contains a polymer substance that 
allows suitable organic compounds to be 
deposited. They are deposited in rows and 
columns onto a flat carrier by a simple 
"printing" process. The resulting matrix of 
pixels can emit light of different colors. 

Brief history of Solid State 
Lighting (SSL)
LEDs

The term "solid state" refers to the fact 
that the light in LED is emitted from a solid 
object - a block of semiconductor - rather 
than from a vacuum or gas tube, as is the 
case in traditional incandescent light bulbs 
and fluorescent lamps. LED lamps (also 
called LED bars or Illuminators) are usually 
clusters of LEDs in a suitable place. They 

A vital & grow ing use of 
energy is the generation 

of electricity and about 
20%  of electricity is used 
for lighting with sources 
of artificial illumin ation. 

The cost of electrical 
energy should not be 
mea sured in terms of 

money alone as there is 
much mo re in terms of 
environmental cost of 

smog and carbon 
dioxide pollution 

associated with 
electricity production. 

Solid State Lighting
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come in different shapes, 
including the standard light bulb 
shape with a large screw and 
shape with a bi-pin base. Other 
models might have a small 
fitting, bi pin cap or bayonet 
socket. This includes low voltage 
(typically 12 V halogen-like) 
varieties and replacements for 
regular AC mains (120-240 V 
AC) lighting. Currently the latter 
are less widely available but this 
is changing rapidly. SSL sources 
can be made with either inorganic 
or organic semiconductors. An 
SSL device that uses inorganic 
semiconductors is a light-emitting 
diode (LED). Its essential elements 
are an electron-carrying n-layer 
and a hole-carrying p-layer. 
When a forward voltage is 
applied to the structure (negative 
to the n-layer and positive to the 
p-layer), electrons are injected 
from the n-layer and holes from 
the p-layer. Electrons and holes 
can radiatively recombine, 
emitting a photon. The 
wavelength and color of the 
photon is determined by the 
difference in the energy levels of 
the electrons and holes. A light-
emitting device built with organic 
semiconductors is an OLED. An 
OLED works very much like an 
LED except that it features an 
electron injecting contact 
(cathode) instead of the n-layer 
and a hole injecting contact 
(anode) instead of the p-layer. 
LEDs provide point sources for 
light such as incandescent lamps, 
while both LEDs & OLEDs can 
replace area sources such as 
fluorescent lamps. 

Nick Holonyak Jr, working at 
General Electric, gave the first 

practical demonstration of LEDs in 1962. Over the course of 
the 1970s, the physics of LED illumination was explained in 
detail, and by the end of the decade, LEDs had replaced 
incandescent bulbs for indicator lamps and Nixie tubes (small 
plasma discharge vacuum tubes) for numeric displays. The 

1990s also saw two major breakthroughs in inorganic LED 
technology. The performance of LED devices, like that of their 
organic counterparts, steadily increased during the 1990s. 
Since LEDs can be fabricated in all the primary colors, they 
will, in time, serve as a source of white light for general 
purposes. Starting in the mid- to late 1980s, a new type of 
SSL source was developed based on organic semiconductors. 
The performance of these OLED devices improved dramatically 
in the 1990s, a consequence of worldwide efforts to develop 
full-color, flat-panel displays. By the turn of the century, the 
demonstrated performance of OLEDs clearly showed that 
they had the potential for use in general illumination. Already, 
LED devices are viable choices for a variety of jobs requiring 
monochromatic light. For example, in practically all 
monochrome signalling applications, LEDs substantially 
outperform filtered incandescent lamps. Consider a typical 
12-inch diameter red traffic signal as a particular case. The 
conventional traffic signal uses a long-life 140 W incandescent 
lamp generating a white flux of nearly 2000 lumens. The red 
filter transmits 200 lm. The corresponding LED solution by 
LumiLeds uses 18 LED lamps to produce better than 200 lm 
of red light while consuming only 14 W, including the losses 
in the power conversion circuit. 

To ensure SSL technology commercialization there is a 
need to develop a national strategy to guide market 
introduction of SSL for general illumination. This strategy 
includes activities like:
 • Energy rating for SSL technologies and products 
 • Design competitions for lighting fixtures and systems using 

SSL 
 • Technical information resources on SSL technology issues, 

test procedures, and standards 
 • Testing of commercially available SSL products for general 

illumination 
 • Coordination with utility, regional, and national market 

transformation programs 
 • Technology demonstrations to showcase high-performance 

products in commercial and residential applications and 
provide real-world experience and data on performance 
and cost effectiveness 

 • Procurement programs that encourage large-volume 
purchases of high-performance products. 

O LED technology 
There are two main classes of OLED devices: those made 

with small organic molecules and those made with organic 
polymers. The nature of the organic material does not affect 
the essential physics of the OLED. To date, both classes 
perform about equally well and it is difficult to say which 
class, if either, will ultimately prevail. The two types of OLED 
devices are produced differently, but in both cases, the fact 
that the organic layers are highly disordered, opens up the 
possibility that they can be produced cheaply. Small organic 
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molecules are usually sprayed onto a substrate along with a 
carrier that must be evaporated. Small molecules and 
polymers may be deposited using techniques such as ink-jet 
printing and spin coating, in which a few drops are placed on 
a substrate that, in turn, is spun so as to uniformly distribute 
the organic material. Unfortunately, present fabrication 
techniques require that the organic material be deposited 
onto a glass substrate in a batch process that limits the 
potential cost savings. Organic polymers are amenable to a 
roll-to-roll process, in which an organic liquid passes between 
two hot rolls and polymerizes into a continuous sheet. Such a 
process would minimize production costs, but it requires a 
mechanically flexible substrate instead of glass. Researchers 
at several laboratories have already demonstrated that it is 
possible to build OLEDs on flexible polymer films, but they 
have yet to achieve practical device lifetimes. There is another 
difficulty for OLEDs built on polymer films. Compared to 
glass, films are relatively permeable to water and oxygen, 
which degrade OLEDs. There are two reasons for this 
degradation: Efficient devices employ highly reactive electrode 
materials such as calcium, and many organic layers are 
susceptible to photo-oxidation. Potential solutions include 
building hermetic barrier layers onto the polymer films, 
designing efficient devices that don't require reactive electrode 
materials and designing organic layers that are inherently 
resistant to photo-oxidation. For now, OLEDs are typically 
made on glass substrates and covered with a second piece of 
glass to keep water and oxygen away. 
Polymer light-emitting diodes (PLED)

Polymer light-emitting diodes (PLED), also light-emitting 
polymers (LEP), involve an electroluminescent conductive 
polymer that emits light when connected to an external 
voltage source. They are used as a thin film for full-
spectrum color displays and require a relatively small 
amount of power for the light produced. No vacuum is 
required, and the emissive materials can be applied on the 
substrate by a technique derived from commercial inkjet 
printing. The substrate used can be flexible, such as PET. 
Thus flexible PLED displays, also called Flexible OLED 
(FOLED), may be produced inexpensively. Typical polymers 
used in PLED displays include derivatives of poly 
(p-phenylene vinylene) and polyfluorene. Substitution of 
side chains onto the polymer backbone may determine the 
color of emitted light or the stability and solubility of the 
polymer for performance and ease of processing. Polymer 
light emitting diode (PLED) technology is set to transform 
the display industry with its superior imaging performance, 
compact, lightweight properties and versatile form factor. It 
looks set to replace liquid crystal displays (LCDs) and 
cathode ray tubes (CRTs) in many existing applications, as 
well as open up exciting possibilities for new product forms 
and applications.

Discovered at Cambridge University in the UK, and now 
championed by Cambridge Display Technology Ltd, PLEDs 
are often regarded as the biggest advance in display 
technology. 

PLEDs are semi-conducting materials that can emit any 
part of the full spectrum of light when electrically stimulated. 
The light produced is dependent on the precise chemical 
composition of the polymer. Polymer OLEDs are an 
advanced form of Organic Light Emitting Diode (OLED) in 
that they are solution-process able and can be applied in 
solution using ink jet printing, resulting in fast, cost 
effective manufacture. This property also makes PLED 
technology highly scale able – perfect for the move towards 
large panel TV displays. Products incorporating PLED 
displays are expected to offer distinct advantages over 
other display solutions such as thinner and more compact 
displays, with significantly higher PLEDs emit their own 
light, eliminating the space, weight and power consumption 
required by backlights in LCDs. PLEDs also offer more 
vibrant, high contrast images and a wide viewing angle 
approaching 180 degrees. 

PLEDs have a very fast response time that does not 
change with temperature – typically a thousand times 
faster than LCDs – making PLEDs ideal for fast moving 
video display applications. Their durability should make 
them a good choice in the automotive, military and 
medical industries where high performance is essential.

Comparison
Not only will SSL lead to energy and environmental 

savings, but it will change the way we think about lighting. 
SSL devices are vibration and shock resistant, and exceptionally 
long-lived. They will allow for a wide variety of lighting, 
including artificial lighting similar to natural daylight. 
Moreover, with appropriate circuitry, the color and intensity of 
the lighting can be controlled. Because SSL devices can be 
coupled to light pipes, light may be flexibly and efficiently 
distributed. SSL devices also offer interesting design 
possibilities--they can be manufactured as flat packages of 
any shape that can be placed on floors, walls, ceilings, or 
even furniture. Solid-state lighting (SSL) devices promise to 
replace conventional light sources, with impressive economic 
and environmental savings. In time, solid-state devices will 
provide inexpensive, environmentally friendly illumination 
that will change the way we think about using artificial light.  
Compared to incandescent lighting, however, SSL creates 
visible light with reduced heat generation or parasitic energy 
dissipation, similar to that of fluorescent lighting. In addition, 
its solid-state nature provides for greater resistance to shock, 
vibration, and wear, thereby increasing its lifespan significantly. 
The long life of SSL products, expected to be about 50 times 
the most common incandescent bulbs.
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Challenges
The current manufacturing process of white LEDs has not 

matured enough for them to be produced at low enough cost 
for widespread use. There are multiple manufacturing hurdles 
that must be overcome. The process used to deposit the active 
semiconductor layers of the LED must be improved to 
increase yields and manufacturing throughput. Problems with 
phosphors which are needed for their ability to emit a 
broader wavelength spectrum of light have also been an 
issue. In particular, the inability to tune the absorption & 
emission and inflexibility of form have been issues in taking 
advantage of the phosphors spectral capabilities. More 
apparent to the end user, however, is the low Color Rendering 
Index (CRI) of current LEDs. The current generation of LEDs, 
which employs mostly blue LED chip +  yellow phosphor, has 
a CRI around 70, which is much lower for widespread use in 
indoor lighting. Better CRI LEDs are more expensive, and 
more research & development is needed to reduce costs. End 
user costs are still too high to make it a viable option.

Variations of CCT (color correlated temperature) at 
different viewing angles present another obstacle against 
widespread use of white LED. It has been shown, that CCT 
variations can exceed 500 K, which is clearly noticeable by 
human observer, who is normally capable of distinguishing 
CCT differences of 50 to 100 K in range from 2000 K to 
6000 K, which is the range of CCT variations of daylight. 
LEDs also have limited temperature tolerance and falling 
efficiency as temperature rises. This limits the total LED power 
that can practically be fitted into lamps that physically replace 
existing filament & compact fluorescent types. R&D is needed 
to improve thermal characteristics. The long life of SSL 
products, expected to be about 50 times the most common 
incandescent bulbs.

Applications
Solid-state lighting has already filled a few specialist 

niches such as traffic lights and may compete with CFLs in the 
near future. LED lamps have current efficiencies of 30% with 
higher levels attainable (recently up to 85 lm/W LEDs are 
available), and a lifetime of around 50,000 hours. Currently 
LED lamps do not deliver the intensity of light output for 
domestic uses at a reasonable cost. The generation of 
illumination-quality, white light is probably the easiest 
challenge to meet, partly because of the wealth of possibilities 
for making new materials through organic chemistry and 
partly because of the enormous design flexibility that 
disordered organic materials allow. We have already noted, 
for instance, that one can make an intrinsically white OLED 
simply by mixing molecules that emit different colors. OLED 
performance is currently adequate for many display 
applications, and a few monochrome OLED displays are 
already available commercially. Today's OLED performance, 

however, is not yet adequate for general illumination. If 
OLEDs are to serve for lighting, they must be able to generate 
illumination-quality white light and operate at increased 
efficiency and lifetime at high brightness. 

In addition, the production problems just discussed need 
to be solved so that OLED costs come down. During the past 
ten years, OLED technology has progressed enormously: 
Efficacies have increased by about two orders of magnitude 
and the operating lifetime at display brightness levels has 
increased from less than 1 hour to better than 10 000 hours. 
Still, the best power conversion efficiency for OLED devices at 
the brightness levels required for lighting is currently around 
5-10%. OLED lifetimes tend to decrease with increasing 
brightness, and understanding and eliminating degradation 
mechanisms will take a great deal of effort. Such systems can 
be used in television screens, computer displays, small, 
portable system screens such as cell phones and PDAs, 
advertising, information and indication. OLEDs can also be 
used in light sources for general space illumination, and 
large-area light-emitting elements. OLEDs typically emit less 
light per area than inorganic solid-state based LEDs which 
are usually designed for use as point-light sources. A 
significant benefit of OLED displays over traditional liquid 
crystal displays (LCDs) is that OLEDs do not require a 
backlight to function. Thus they draw far less power and, 
when powered from a battery, can operate longer on the 
same charge. Because there is no need for a backlight, an 
OLED display can be much thinner than an LCD panel. 
OLED-based display devices also can be more effectively 
manufactured than LCDs and plasma displays. However, 
degradation of OLED materials has limited their use.  
Continued innovations in designs and materials should 
eventually allow SSL devices to serve as sources of general 
illumination. If SSL devices do replace current light sources - a 
process that can be greatly hastened by a national initiative-
then the light bulb may well come to appear as quaint and 
inflexible as the phonograph record does today.  ■ 

Dr S S Verm a, working as Professor in the 
Department of Physics, Sant Longowal Institute 
of Engineering and Technology (Deemed to 
be university), also worked as Assistant 
Professor in the Department of Physics, 
Gondar University, Ethiopia. He is  MSc from 
Shimla and PhD from IIT Delhi. He did 
postdoctoral studies under Japanese Govt. 
fellowship with Prof. Ken Okazaki at Toyohashi 
University of Technology, Toyohashi (Japan). 
He has published about 70 research papers 
in national/international journals and about 
400 science and technology related articles 
towards science popularization in various 
magazines/news papers.
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N
otable for its monumental 42 metre concrete 
façade, the former flak bunker, dating back to 
the Second World War, is now a characteristic 
feature of the urban image of Hamburg-

Wilhelmsburg. Elaborately renovated and converted as part 
of the International Building Exhibition, IBA. This building, 
now a power plant, uses renewable forms of energy to 
supply the surrounding residential district with energy and 
heat. Around 800 residential units are currently supplied 
with an energy mix of photovoltaic and solar heat, biogas 
and biomass as well as industrial waste heat. At the heart of 

D ram atic  L ig h t 
E R C O  b ring s  c lear ac centu ation 

to th e E nerg y  B u nker 
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Tthe system is a massive water tank which stores heat and 
releases it as required. Now open to the public, the Energy 
Bunker offers a café and exhibition zones that invite visitors 
to embark on a tour of discovery and enjoy a panoramic 
view of the city at a lofty height of 32 metres. ERCO lighting 
solutions create a stunning impression of depth in the 
rough-textured interior, with its massive water tank used as 
a heat store. Neutral white light illuminates the concrete 
façade effectively allowing it to stand out in the dark. 
Grasshopper luminaires are used to produce an optimum 
long-distance effect, responding with sensitivity to the 

historic heritage of the war monument by using discreet 
lighting from below. The lighting deliberately refrains from 
staging the building as artwork, underscoring instead its 
current importance for the Wilhelmsburg district. ■

Credits

Project: Energy Bunker Ham burg-W ilhelmsburg
Client: IBA, Hamb urg Gmb H
Architect: HHS Architekten, Kassel
O pening: 2013
Products: Grasshopper, Powercast, Beame r
Photos: ERCO /Frieder Blickle
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Daylighting Controls, 
Performance and 
Global Impacts

I
mproving the supply of natural daylight 
in workplaces rather than using electric 
lighting is a highly sustainable and 
economic resource that saves both 

energy and power. O ver 30%  of the total 
energy consumption of average buildings is 
used for electric lighting, and most of this 
during the daytime! Simply by redirecting 
daylight into the room, the use of electric 
lighting can be reduced by at least 50% , and 
effective shading with daylight offers further 
cooling energy savings. Daylight 
management systems are thus the focal 
point of the latest strategies to save energy 
and reduce the carbon footprint of buildings.

This entry outlines the critical 
characteristics of daylighting design, 
incorporating reflection, redirection, and 

W orldw ide, efforts are m ade to introduce energy saving regulations and laws, requiring the use of 
regenerative energies. The focus so far has been on energy conversion systems to obtain powe r and 
heat. Yet, daylight is one of the m ost substantive renewable energies, and highly underutiliz ed in 
buildings. It should be obvious that using the sun for natural illum ination of indoor environme nts, 
without overheating, should be a prima ry goal for the building sector.

Fig. 1: Day light concepts
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diffusion in the design of faç ades and 
their external and internal layers. The 
correct manipulation and exploitation 
of the sun and daylight is vital as an 
energy savings resource and must 
mature into a key element in the 
development of energy concepts. 
Daylight design must become central 
to a range of disciplines, including 
lighting technology, faç ade technology, 
energy technology and architecture, 
and ultimately calls for integrated 
design studies to provide training in 
planning and coordinating between 
the various disciplines.

The new daylight technology works 
in primarily with mirror-systems. 
Mirrors allow a precise control of the 
redirected light, making it possible to 
achieve two important objectives: 
 • improved illumination to the depths 

of the room 
 • improved passive cooling by 

Fig. 2: There are more and more distinctive heating and especially  cooling periods in the 
Eu ropean climate. The goal of an intelligent day light technology  shou ld be to achieve 
solar energy  gains in w inter and to achieve a passive cooling, especially  in sum mer. 
These tw o conflictive goals are achieved  by  the RETRO-technology  throu gh u tiliz ation of 
the su n's changing angles of incidence. In sou thern latitu des, the su n angles are higher, 
the w inter performance is redu ced to a short term.

means of reflecting unneeded solar energy back to the 
outside. 
The passive cooling functions usually controlled by 

closing the blinds, but this creates two problems: 
 • it darkens the interior, and 
 • the visual transmission is lost.

The new RETRO -technology provides intelligent energy-
management through the use of specific louver contours 
and/or louver surfaces for precise quantifications and 
control of the amount of energy to be redirected into the 
room or reflected to the outside.

The skill of the RETRO -technology is in assuring the 
protective and the supply functions without interfering with 
visual transmission. The systems have been developed to 
simultaneously provide a glare-free sun protection and 
excellent visual transmission. 

This effect is seen especially clearly during summertime 
with the high altitudes of the sun: the RETRO  louvers stay 
open, and at the same time reflect the overheating sun 
back outside.

Balancing Light and Heat: O ptimization of 
Daylighting

Current research and development in daylight-optimized 
glazing technologies concentrates on optimizing the energy 
transmission proportional to light transmission. Standard 
glazing, therefore, is defined on the basis of three physical 
reference parameters:
 • Light transmission x L or VT

 • Total solar energy transmission or solar factor (g or 
SHG C)

 • Heat transmission coefficient U  in W/m2K
Whereas x L and g are parameters related to the 

transmission of light and heat from the outside to the inside, 
the U-value is used to calculate the conductive heat losses 
from the inside to the outside. To maximize daylighting year 
round, while avoiding solar heat gain as cooling loads in 
summer, the x L and g-values (SHG C) will be critical. Thirty 
years ago, the visible light transmission (x L or VT) of glass 
paralleled the heat transmission (SHG C or previously SC), 
with efforts to reduce heat transmission dominating 
specifications in an effort to minimize cooling loads. As a 
consequence, generations of dark or reflective glass 
buildings continue to be built, despite the fact that glazing 
innovations today allow for independent selection of visible 
transmission and shading values.

The most recent developments in selective coatings 
applied to glass surfaces use sputtering methods to allow a 
ratio of x L /SHG C of approximately 2 for insulated (double-
glazed) glass units. These advances ensure a high level of 
light transmission x L while keeping the total energy 
transmission g (SHG C) to a minimum. The competition 
among glazing producers can be reduced to -
"More light, less heat"

In spirit, this formula is a vast improvement over less 
heat ergo less light - the reflective glass era. However, there 
are at least two other climate conditions that demand a 
more nuanced selection in glazing or glazing controls. First, 
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climates that have high heating loads in both residential and 
commercial buildings will not benefit from low solar heat 
gain coefficient glazing materials. 

The potential for passive solar heat as a natural or 
renewable heating source is very significant. In colder 
regions, it is best to use glazing with a high light and high 
total solar energy transmission to realize the additional 
solar gains in winter. Second, climates that are hot and 
sunny, with significant ground reflectivity, such as desert 
regions, have an additional challenge of managing both 
heat gain and brightness contrast, suggesting lower light 
and heat transmission glazing choices. Both of these 
climates will benefit from the lowest heat transmission 
coefficient possible (U-value) to reduce heat loss and heat 
gain (Fig. 3).

The highest level of natural conditioning through 
daylighting, shading, and passive solar heating can only be 
achieved through the addition of dynamic layers, either 
inside or outside the glazing, to allow for the exact amount 
of light and heat that is needed given time of day, season, 
orientation, and space function, in each climate.

The addition of dynamic layers becomes even more 
important as the design community pursues all glass 

buildings with floor to ceiling transparencies, regardless of 
the climate in which they are built. O ne only needs to see 
the latest buildings in Dubai, Hamburg, or N ew York to 
realize that faç ade design will need to resolve the transmission 
of daylight, solar heat and heat loss with dynamic layers, to 
enable natural energies to offset the major conditioning 
demands these faç ades have generated.

Energy Saving Potential of Daylighting
Electric lighting energy consumption (kWh) in conventional 

office buildings today is as much as 35%  of the total electric 
load - demands that are generated primarily during the day 
when daylight is abundant! Since the energy drawn for 
electric lighting is ultimately converted into heat, there is 
additionally a load on the cooling system. Proportional to 
the total energy used, electric lighting can add as much as 
16%  to the cooling energy bill, such that the combined 
electricity costs for lighting and cooling are almost 50%  of 
total electric demand (Fig. 4). While total energy consumption 
is made up of both electricity and fossil fuel energy uses, 
daylighting alone can reduce total energy use by as much 
as 25-30% , one of the most cost-effective investments for 
energy and carbon savings worldwide. 

Fig. 3: Tasks and functions of light-transmitting components in the conflict betw een requ ired solar energy  and passive cooling
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In the USA, where electric lighting is becoming pervasive 
during the daytime, the N ew Buildings Institute calculates 
that daylight harvesting systems can generate lighting 
energy savings of 35-60% . According to the US Department 
of Energy, daylight-response controls of skylights have 
demonstrated lighting energy savings in warehouses of 
30-70% , without consideration of the additional cooling 
energy benefits. In a controlled experiment, the Energy 
Center of Wisconsin measured the additional cooling 
energy savings at 25%  and fan energy savings at 3%  (N BI, 

DO E, Wisconsin 2005). The economic 
impact of ignoring daylight is even 
more problematic because it is an 
electric load in buildings - for which 
source or primary energy costs are 
significant. O ne kilowatt of power on 
site uses approximately 3-4 kW of 
primary energy, with the rest lost as 
heat up the chimney at the power 
plant. In conventional coal or oil fired 
power plants, only 35-40%  of the 
primary energy is converted into power 
with a further 6%  of the energy 
produced at the power plant lost in 
transmission. In developed economies 
such as the USA, Japan, and G ermany, 
power plants are to be blamed for 
approximately 50%  of all CO 2 
emissions. O ver 40%  of each nation's 
total energy consumption in developed 
economies is used for heating, cooling, 
air conditioning, lighting, and other 
power requirements in buildings 
(Hartkopf).

Daylighting with Effective 
Shading

O ver the past 40 years, the 
predominant strategy for shading to 
reduce solar energy transmission into 
the building is the selection of highly 
reflective or mirror glass. The low solar 
heat gain glass reduces the solar load 
by reflecting the solar gain at the outer 
skin with a measurable level of 
absorption in the glass as well. These 
low solar heat gain coefficients 
traditionally ensured low daylighting 
transmission as well, failing to provide 
the buildings with sufficient natural 
daylight. The resulting increase in 
energy use for electric lighting and 

Fig. 4: Energy  savi ngs potential of a new , intelligent faça de and day light sy stem in 
comparison to the state of the art

Fig. 5: Comparison of illu mination into the depth of room u sing a day light redirection 
sy stem for glaz ing w ith a light transmission of 40% and 80%, respectivel y

associated cooling ensured that the glazed area in buildings 
had a negative energy balance (Fig. 5).

These sun protection strategies, which shade the inside 
but at the same time darken it to the point of requiring 
additional electric lighting even while the sun is shining, are, 
a priori, energetically highly counterproductive. 

While the use of reflective glass is the most problematic. 
Many external and internal sun protection devices follow the 
same rule - darken the space to the point where electric light 
is necessary. This includes, in general, all interior roller 
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shading systems, vertical louvers and colored blinds, and 
even many external sun shading devices. The loss of 
daylighting becomes even more profound when internal or 
external shading layers are used in combination with low 
transmission glazing.

reflection (monoreflectivity) preventing heat absorption in the 
system and the glazing. The dreaded secondary heat emission 
from the facade into the interior. 

RETRO LuxTherm Daylight Glazing for Lowest 
SHGC-Values 

RETRO LuxTherm louvers are produced as readymade 
insets for installation between the panes of double or triple 
insulation glass units. The thickness of the glazing and their 
functional layers are dimensioned according to structural 
calculations and building physics. These aluminium louvers 
have two sections: a V-shaped retro-reflective area for 
protection from the overheating summer sun, and a second 
section that functions as a light shelf to improve the interior 
daylighting.

RETRO LuxTherm O  louvers are installed in the upper 
part of a window. The light shelves in these louvers redirect 
the daylight inside, illuminating the depths of large 
interiors. RETRO LuxTherm U  louvers redirect the daylight 
onto the ceiling for glare-free illumination of the workplace.

The louvers are semi-spectral and highly reflective on 
their upper side. The lower side may have either a white or 

Fig. 6: Mi rror faça des darken the interior, making it necessary  to 
sw itch on the lights du ring the day

Fig. 7: RETROL u xTh erm day light-sy stems are inserts for a protected installation w ithin 
the cavi ty  of insu lation glass. The alu miniu m lou ver s are composed of a v-s haped, 
retro-reflective part for redirecting the over heating high su mmer su n and a light shelf 
for defined room illu mination. In the u pper part of the w indow  the lightshelfs redirect 
the light almost horiz ontal into the room depth. At the same time an excel lent vi su al 
transmission is gu aranteed.

Developmental Goals for 
Insulation Glass Integrated 
Systems

RETROL uxTherm follows in the tradition 
of the first light-redirecting system to use 
reflectors integrated in insulation glass. 
This early system was introduced to the 
market in 1986 based on patents by, 
Helmut Kö ster. Today RETRO LuxTherm 
provides even lower gvalues and is 
particularly suited to rigid mounting in the 
cavity between insulation panes. Using 
highly reflective surfaces with a total 
reflection 95-98% even g-values of 0.05 
are achievable! Even without sun protection 
glass, g-values of 0.08 are measured for 
incident angles >  50° ; for angles <  25° , 
g-values of 0.3 to 0.4 are achieved even 
without louver rotation. The visual 
transmission of the system is improved to 
approx. 56% by the stepped louver shape. 
It is advisable to increase louver spacing 
for lower latitudes (south of 50° ), a measure 
that can improve transparency to about 
70% . Op timized g-values were achieved by 
minimizing reflections as well as by using 
improved reflectors with reflectivity of up to 
98% . RETROL uxTherm louvers are able to 
block high overheating sun with a single 
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a high-tech glossy aluminium surface. With a white lower 
side, the faç ade may be used as a media screen, with 
projections beamed from street level. RETRO LuxTherm U 
louvers also function as Venetian blinds.

U tilization as Insulation Glass
 • in facade with large room depth: advantageous in 

fanlight area
 • in combination with crossbar luminaire mounted in 

facade
 • in roof: for horizontal overhead glazing, also with light 

redirection onto floor areas
 • (courtyard).

Advantages of Fixed Installation
 • light redirection in fanlight area for illumination at room 

depths, sunlight blocking in lower window area
 • effective retro-reflection of overheating summer sun
 • energy gains in winter possible

unit and provides ideal results without any movable parts 
through its self-regulating function. This effect is controlled 
by the varying angle of light incidence and is of course 
unaffected by wear over time. In order to satisfy occupants’ 
desire for personal daylight regulation, it is recommended 
that the window be fitted with fixed glazing from lintel to at 
least the parapet; in the lower area between parapet and 
approx. 1.20 m height RETRO LuxTherm inlets can be 
replaced or a tilt window can be installed instead. A hand-
operated roller blind (opening upwards) can be attached 
directly above the parapet for continuous light redirection 
in upper window zones.

g-Value Measurements of RETRO -Systems
The testing of g-values is carried out in accordance with 

the European Standard (EN ) 410. g-values measured in 
accordance with the new DIN  EN  410 normally tend to be 2 

Fig. 8: Mea su rement of lu minou s transmittance and SHGC-va lu e. Me asu red va lu es: TU 
Berlin, Institu t fü r Lichttechnik, Prof. Dr. rer. nat. Kaase, Dr.-Ing. Ay dinli

 • horizontal positioning of louvers, 
good visual transmission to outside

 • uniform horizontal workstation 
illumination, even when the sun is 
low.
Movable systems require more 

maintenance. Rigid systems in insulating 
glass should be preferred for large 
building projects as they require no 
maintenance. A hand-operated roller-
blind can be employed to provide 
additional glare protection at 
workstations near windows. This will 
block low-angled winter sun penetrating 
through louvers and is usually installed 
by the building occupant. When facades 
are designed as curtain walls and 
offices are arranged open-plan then 
roller blinds should be attached to the 
ceiling and pulled downwards. It is 
recommended that in smaller or 
partitioned office spaces the roller 
blinds be attached at transom height 
(pulling downwards) or at parapet 
height (mechanically opening upwards). 
Roller blinds offer additional thermal 
protection of the window in winter and 
summer (improved g and U values) and 
can easily be adjusted by users for 
personal comfort.

Low-Maintenance Facade
RETRO LuxTherm is protected from 

dirt and dust by the insulating glass 
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to 3 %  higher than those resulting from the old DIN .
The following methods for measurement are recognized:

 • the calorimetric method
 • the radiometric method.

The calorimetric method measures the steady-state heat 
which is transmitted through a test body, both as light 
radiation and secondary heat transmission qi. The 
radiometric method uses a spectral analysis to record the 
individual transmitted wavelengths. The individual system 
layers (e.g. glass panes, louver covering or surface) as well 
as the transmission behavior of the entire aperture are 
measured. The advantage of the radiometric approach is 
that it produces very detailed spectral data, such as, color 
shifts in the transmitted light. It also identifies the direction 
of the transmitted rays (light deflection characteristics).

Comparison of g-Value Measurements
g-values can only be compared when they were 

determined
 • using identical parameters
 • under identical test conditions
 • using identical procedures.

Since calorimetric measurements issued by different 
testing institutes can vary by up to 30 percent, it is also 
important that only g-values from the same institute are 
compared. Test results for blinds can also be highly 
inconsistent because not all manufacturers provide 
information about the elevation of the sun, and angle of 
louver when measurements were taken. O ften test results 
are only given for varying angles of elevation in the normal 
plane. G -values that take account of the horizontal path of 

Fig. 9: M easu red SHGC-v alu es of insu lation and su n-protection glass w ith RETROLu x Therm betw een the glass panes
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Fig. 10: Spacial distribu tion of day light w ith RETROLu x Therm. 
Bi-directional measu rement, TU Berlin, Institu t fü r Lichttechnik, 
Prof. Dr. rer. nat. Kaase, Dr.-Ing. Ay dinli.

the sun are usually not presented, even though the sun 
describes along a horizontal circle. 

In addition to the sun’s elevation and azimuth, the angle 
of louver tilt is also a fundamental consideration in the 
comparison of test values. For example, the measurements 
made using RETRO Lux-technology always apply to horizontal 
louver positioning. White or mirroring blinds must be closed 
in order to provide solar shading, thereby darkening the 
interior and preventing a clear view of the exterior. 

Experience has shown that because of these drawbacks 
blinds are never fully drawn, which means that the test 
results are never replicated in practice. Building may 
therefore become overheated even though careful 
construction calculations were executed in the design phase.

The following parameters must agree when comparing 
test measurements:
 • louver tilt angle
 • elevation of sun
 • azimuth of sun
 • type of glazing.

As the type of glazing has a considerable influence on 
the g-value of an internal shading system, only the g-values 
of identical glass structures and glass coatings can be 
compared. O nly measurements of the combined system of 
glazing and solar shading give reliable values on which to 
base calculations for building simulations.

Light Distribution Curves (LDCs)
The optical and visual behaviour of RETRO -technology 

can be described using light distribution curves. These are 
calculated for light penetrating the interior - light that is 
retroreflected as well as light that is redirected. By way of 
example, LDCs are shown for a 30°  incident angle and 
various azimuths (RETRO Lux louvers in horizontal position). 
O n the following pages the illustrations on the left show 
distribution curves in a vertical plane (section) while those on 
the right are for the horizontal plane. The vertical section 
shows light distribution on the ceiling and at room depths 
(red); the horizontal section shows the direction of light entry 
(red) in the floor plan level. Mirroring on glass panes can be 
clearly recognized (blue), following the physical law: angle 
of incidence= angle of reflection. 

The is calculated for RETRO Lux O  (upper window zone) 
and an elevation of 30° , followed by an illustration of the 
optical behaviour of RETRO LuxU  (lower window zone) and 
an incidence angle of 20° . Light penetration to the interior 
(red), as seen in the vertical sectional plane, indicates a 
particularly steep redirection to the interior ceiling. This 
distribution curve was chosen to prevent glare at workstations 
near the windows. The projection on the horizontal plane 
demonstrates that the sunlight is spread over a wider area 
as angles of incidence increasingly diverge from the normal 

Dr. Helm ut Kö ster, Dipl.-Ing. Architekt, has 
specialized as an architect on lighting 
design with emphasis on daylight, facade 
and energy technology. He holds numerous 
patents in G ermany, Europe, Canada, 
USA, Australia etc, in the field of electric 
lighting and daylight technology, integrated 

lighting design (in total > 100). He developed newest 
daylight control systems and integrated lighting systems.

(e.g. at 30° ). This is advantageous because it casts a soft 
light on the partition walls perpendicular to the facade. A 
comparison of the LDCs for RETRO Lux O  and U  shows that 
the two systems are identical in terms of retro-reflectivity 
functioning and only differ in light-redirection to the interior. 
When the angle of incidence is < 25°  then sunlight passes 
directly between the louvers with no change in direction.

In the example for a 20°  angle of incidence, the optical 
behaviour of RETRO Lux on the facade is shown for 
azimuths > 45° . When azimuth angles are large, then direct 
transmission between the louvers is no longer possible 
regardless of how small the angle of incidence is. This is an 
important observation as it determines whether blinds on an 
east or west facade need adjustment when sunlight is flat or 
whether louvers can remain in a horizontal position.

Light is no longer guided into the interior for angle of 
incidence > 45° . Instead the sun is fully retro-reflected. This 
retro-reflection can occur diffusely (on white louver 
undersides) or by mirroring back into the sky. The LDC-
calculations are based exclusively on direct sunshine. Diffuse 
solar radiation, not included in these curves, penetrates to 
the interior in flat angles. ■
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W alking along Dow ntow n Beirut at night, one building 
stands out w ith a glim m ering ceiling of its penthouse roof 
transform ing it from  an anonym ous structure to a venue. 
The roof space, Stereokitchen Bar, overlooks a sim ilarly 
tw inkling Beirut from  every angle. .PSLAB’ s vision for the 
ceiling w as both sensual and technical at the sam e tim e. 
They did not w ant to com prom ise the fluidity of the space so 
they w ent all the w ay, tailoring m ore than tw o hundred 
elem ents of the ceiling on site to achieve the desired 
seam less integration and sm ooth flow.

Stereo kitchen
bar and restaurant
Beirut, Lebanon
Design practice: Paul Kaloustian architects
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ituated on the rooftop of an office building, 
Stereokitchen is a versatile entertainment venue in 
Beirut designed by Paul Kaloustian architects. Its 
transparent open plan is designed to cater to both 

fine dining during the week and a more clubbing set-up on 
weekends. .PSLAB collaborated with the architects on the 
concept, design and fabrication of a ceiling that would reflect 
the versatility of the space and emphasize its open plan.

The indoor space consists of circular glass pavilion, 
overlooking a 360-degree panoramic terrace. The space is 

designed to eliminate visual obstructions and allow for 
maximum transparency. The concept of the ceiling follows 
through by creating an unobtrusive system that houses the 
lighting, climate control and sound systems.

The ceiling, made of demountable V-shaped perforated 
steel modules with a natural steel finish, was produced after 
taking different factors into consideration. Technically, due to 
the circular glass membrane of the space, the ceiling had to 
be tailor made to fit perfectly, creating a seamless flow of its 
continuous parallel modules. More than two hundred 
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elements of the ceiling that were adjacent to the curved glass 
faç ade were measured on site and cut-to-size for installation.

Recessed ceiling lighting fixtures were distributed within 
the ceiling based on the varying functions of the venue. In 
addition to its technical functionality, the ceiling is designed to 

enrich the context spatially. The perforated triangular sections 
created a lighter feel for the existing concrete slab and 
produced a visual monolith connecting the indoor and the 
outdoor spaces together.

With varying height clearances at different points in the 

Stereokitchen bar and restaurant.indd   49 6/24/2014   4:17:29 PM



50 � LIGHTING INDIA � May - June 2014

A
M

B
IE

N
T 

LI
G

H
TI

N
G

Stereokitchen bar and restaurant.indd   50 6/24/2014   4:17:55 PM



May - June 2014 � LIGHTING INDIA � 51

A
M

B
IEN

T LIG
H

TIN
G

space, the ceiling also becomes a venue for human 
interaction. It becomes an object that people can approach, 
touch and feel in a sensory dimension beyond its mechanical 
components. In all of its projects, .PSLAB is keen on 
highlighting and creating this relationship between spaces, 
objects and people in the process of producing vivid 
sensorial experiences.

.PSLAB is a context-specific design and manufactory 
company that is invested in the production of sensory 
experiences. We are mostly known for our design and build 
lighting service – our international projects include custom-
made technical and sculptural lighting objects in 
collaboration with renowned architects and designers. For 

each project, we make specific objects for specific contexts.
Founded in 2004 and headquartered in Beirut with 

offices in Stuttgart, Helsinki, Bologna and Singapore, .PSLAB 
has developed considerable expertise in its localized design 
and production facilities in Lebanon and its service operations 
overseas. Currently, its hundred plus workforce composed of 
creative, production and management professionals, creates 
the backbone of its service-savvy setup. ■

Photo Credits

Stereokitchen 2+ 3: Joe Kesrouani
O ther Photos: .PSLAB

stereokitchen 2+ 3
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FO REPI, incorporated during 1999 having its 
headquaters in Taoyuan County, Taiw an; devoted 
itself on pure-play high pow er InGaN LED w afer 
and as chip m anufacturer. Currently, FO REPI is the 
only LED com pany w ith the capability of offering full 
spectrum  in lighting segm ent including high pow er 
InGaN Blue, Green and near-U V LED in Taiw an and 
its custom ers' bases are w idespread in Korea, 
Taiw an, U S, HK and China area.

We are also in 
Automotive 
Headlight 
Project

Frank (Fen-Ren) Chien 
President, 
Formosa Epitaxy Incorporation,
in an interview to Lighting India during 
TILS 2014 said to Kshitija Kolhapure, there 
are two core technologies in our facility, 
one of them is our latest MO CVD Epitaxy 
technology, and the other is our chip 
process.
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Can you share some information 
about Formosa Epitaxy 
Incorporation? 
FO REPI was founded in 1999, and 
IPO  in 2003. We started from the 
business of LED backlights as well as 
LED chips for mobile phones in the 
beginning. During early stages, most 
of our LED chips were exported to 

Samsung, hence we were introduced 
into Korean supply chain. Thanks to 
high demand on LCD backlights, and 
on top of that, mobile phone panels' 
size become bigger and bigger, which 
pushed our sales higher and higher. 
N onetheless, starting from last year, 
larger panel light unit application 
slows down, on the other hand, at the 

same time, lighting LED demand rises, 
which also pulls LED chip demand.

Would you tell us what product 
range do you provide to the 
Indian Market?
In Taiwan market roughly 65%  goes 
to panel backlight unit and 35%  goes 
to lighting application. For global 
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market, we have connected with 
chain store and retail store with our 
chip designed finished goods 
(commercial and residential). The 
plan is to start business in Indian 
Market early 2015.

Brief us on the latest technology 
that you have updated in your 
manufacturing facility?
There are two core technologies in our 
facility, one of them is our latest 
MO CVD Epitaxy technology, and the 
other is our chip process.

O ur advantages of the end product 
are, first one is, the High Lumens per 
watt, in other words the efficiency; 
second is Low Lumens per ballast, 
meaning energy saving, and third is 
long life expectancy of our product, 
means durable and long lasting. At 
FO REPI, our goals are to manufacture 
high efficient, low energy 
consuming and long lasting good 
products. During the exhibition, 
we introduced HV LED (High Voltage 
LED). 

We ingeniously integrate the light 
source and the drivers together to 
lower the cost to about 10-20% , that is 
our goal. Second, the integration of 
electric component into IC to replace 
traditional driver, which is the latest 
trend of this industry. 

Third, our concept is using the minus 
philosophy, by shortening or removing 
several manufacturing steps. And, by 
doing so, we can lower the cost. In the 
lighting industry the pricing keeps 
going down, in order to cope with the 

competition, we cost down by redesign 
the products. 

Moreover, we get rid of traditional 
packages by developing a package 
free chip, and chip on board process 
to reduce the cost for the finished 
goods. 

Could you highlight some of 
major lighting projects completed 
so far in Taiwan?
We have done street light projects; we 
worked with Taiwanese government 
and have completed the street light 
projects. Right now we are also in 
Automotive Headlight Project, so this 
is the current, new innovation project 
that is going on in FO REPI. This is the 
use of CO B technology i.e., chip on 
board technology for Automotive 
Headlight Project.

Can you tell us with which 
companies do you collaborate 
and compete with? 
O n the Automotive Headlight Project 
we have collaborations with several 
Taiwanese automotive lighting 
companies. And we aim to compete 
with O SRAM and Phillips.

What overall plans do you have 
as for the company's growth as 
president of Formosa Epitaxy?
At Formosa Epitaxy, we see ourselves 
as an International Company from 
shareholders' factor. O ur shareholders 
come from Korea, Japan, China, etc. 
I will lead our company to invest more 
in R&D, endlessly improve our 
production process and aim to be top 
5 players in LED industry.

How do you look forward to 
upbring the Taiwan lighting 
market in the industry?   
Taiwan is very strong on LED and also 
in semi conductors. So we believe, in 
the next three or five years the LED 
Lighting Business will be a competition 
in lighting and semi conductor 
together such as power supply 
replaced by semi conductor linear IC 
plus one and secondary smarter 
lighting which adopt semi conductor 
technology. Taiwan can be good 
players in global market. 

As a Chairman of Taiwan LED 
Lighting Industry Associations 
what further growth and 
developments would you like to 
see in the association?
As a chairman of Taiwan LED Lighting 
Industry Associations we would like to 
have members globally from countries 
like India, USA and South Asia and so 
on but we are planning to attend India 
Lighting Show as it is a major country 
we are targeting. 

What do you anticipate from TILS 
2014? 
Unlike exhibitions in China, this year I 
think most of the exhibitors of TILS 
2014 focused on new technology 
issues, it is rather encouraging. Most 
companies will display their latest tech 
achievements, and I think that’s very 
good.   
 
Where do you envision your 
company in the next two years?  
For the next two years we strongly 
believe to increase our revenue, in fact 
by 30 percent every year.  ■
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The University of Los Andes Hospital was inaugurated in 2014 becomin g 
Chile’ s most up-to-date institution of its kind. It is located in a high profiled 
residential and university area on the slope of the Andean mo untains that 
surround the capital, Santiago. 

Hospital Universidad De 
Los Andes

Santiago de Chile
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I
n this project we took into account the latest notions 
about illumination of medical centers, considering the 
large experience and importance of Philips amongst the 
most specialized western companies. Therefore we used 

several equipments from this company as well as from other 
prestigious providers, which highlighted the project.

Philips is very right on its statements regarding this 
matter. O ur world is continuously changing. The number of 
people globally requiring healthcare continues to grow and 
healthcare as a sector needs to change and adapt. Today´ s 

consumers of healthcare are well informed and expect 
better choices. They want hospital’s to be welcoming and 
efficient places to go for treatment. They expect to be offered 
customized care and high levels of service. Design, lighting, 
styling, sound, air quality and materials all contribute to the 
atmosphere in a hospital, which directly relates to the way 
patients, visitors and staff feel when they are in the building. 
Healthcare environments need to focus on the physical and 
emotional comfort of patients, staff wellbeing and motivation 
and visitor experience.

Hospital Universidad De Los Andes.indd   55 6/25/2014   5:06:05 PM
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First impressions count. Here is the perfect opportunity to 
create a great first impression with a welcoming ambience. 
Attractive lighting in the entrance area can make a hospital 
more inviting. The three levelled access hall was illuminated 
using a piece of equipment that refracts internally the light. 
Its shape is that of a 15 cm diameter and 3 m long tube that 
floats under an opening on the ceiling that allows natural 
light to come in. 

The corridors for a hospital, which is often open 24 
hours a day, corridors and circulation areas are the arteries 
of the building. They link the different areas together 
logistically. Patients and visitors who are on their way to a 
doctor or specific department will naturally benefit from a 
brightly illuminated corridor rather than a dark one and 
specific lighting can be used to optimize guidance.

Waiting always seems to take longer than we expect. 
Especially when you are in a waiting room in hospital, where 
you may feel anxious, be in pain, or feel insecure about what 
will happen next. Our  solutions can address this by recreating 
familiar environment’s that help to put patients at ease.

Patient’s rooms. A stay in hospital is never pleasant 
especially if you are worried or in pain. There is often little 
privacy. But what if we could make the patient feel more at 
home? The challenge for hospital designers is to create 
flexible rooms that accommodate patient’s needs, but also 
make them work for staff. It was decided to use LED on 
different lightning equipments in order to enhance the 
comfort of the users. Some of this equipments were 60 x 60 
cm squares designed to be embedded on the ceiling; other 
were linear designs that helped to outline the circulation 
areas as well as the access to the elevators. ■

Credits

Design of Light
Architect: Paulina Sir, Victoria Campino
Industrial Designer: G aspar Arenas
Photographer: Roberto De La Fuente
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O ver 500 Robe fixtures were in action for the 
stunning Op ening Ceremo ny lightshow designed 

by Patrick W oodroffe to celebrate the official 
re-opening of the refurbished 56,000 capacity 

Estádio Beira-Rio (Riverside Stadium) in 
Porto Alegre, Braz il.

with Robe Lights

B eira- R io 

O pening
S tad iu m  

in B raz il 
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W
oodroffe – who needs no introduction as a 
creator of internationally renowned light-shows 
– brought his vast experience of producing 
stadium events to Brazil where he collaborated 

closely with Sao Paulo based Lighting Designer Cesio Lima 
on the project. 

The 531 Robe moving lights were specified and supplied 
by leading Brazilian rental company LPL. 

The stadium – the second biggest in the south of Brazil, 
home to the Sport Club International team and legendary in 
the history of Brazilian football - has undergone massive 
redevelopment at its picturesque location beside the River 
Guaiba to bring it in line to host key matches during the 2014 
FIFA World Cup.

The opening Ceremony for the ‘new’ venue was a very 
special moment, and so there was a huge pressure on all the 
technical departments and Show Director Edson Erdmann to 
deliver a landmark event that would be etched forever on the 
consciousness of Brazilian sporting enthusiasts.

Another challenge was ensuring that the lighting worked 
harmoniously with the eye-catching pitch projections. 

In addition to these, there was a cast of 500 actors/ 
dancers, 400 plus musicians to light an incendiary set by 
Fatboy Slim which concluded the four hour extravaganza 
in style.

To light the field of play comprehensively, the stadium was 
divided into three sections or layers. 

The top tier - rigged in the roof above the seating stands 
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and the furthest away from the performance area – saw the 
most powerful fixtures deployed – Robe’s ColorWash 2500E 
AT, ColorSpot 2500E AT and ColorBeam 2500E ATs, 
together with 24 x ROBIN MMX WashBeams and 96 of the 
113 x ROBIN Pointes. These were the primary fixtures used 
for throwing light down onto the field of play and also 
illuminating the audience.

The MMX WashBeams – due to their framing shutters – 
were also used to pinpoint specific objects or performers, 
while the Pointes were also used to help recreate some of the 
team’s great footballing moments as the show unfolded. A bit 
later on, a Pointe was used to follow-spot a time capsule prop 
being carried around the field.

The second ring of lights were mainly beam lights using 
5r bulbs plus some more Pointes and ColorSpot 1200EATs 
and ColorWash 1200E ATs. 

The third ring was mainly the 66 x LEDWash 600s 
positioned around the perimeter of the pitch, used for 

skimming and washing across the area in big, bold, bright 
sweeps of colour.

At each of the four corners of the field behind the line of 
LEDWash 600s were 5 Pointes, used for special effects and 
shooting intense angled beams that sliced right across the 
field of play.

In addition to the main performance action on the pitch, 
two smaller mobile stages involved in the show were moved 
on and off at different times – on one was an orchestra and 
the other a series of local pop and rock bands.

As Woodroffe and his team unfolded their collage of 
beautiful lighting pictures to collective ‘ooohs’ and ‘aaahs’ 
from the crowd, these would match, compliment and contrast 
the colour or style of the projections, creating frames around 
the giant images. At other times he conjured up ingenious 
ways in which to cross over lower level lightsources so they 
just caught the cast and performers in the beams without 
spilling or interfering with the projection.
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When Fatboy Slim took to the stage to rock the 
Estádio Beira-Rio, he was surrounded by 50 of 
Robe’s little LEDBeam 100s positioned on the stage 
floor by the crew in a lightening quick manoeuvre, a 
feat that would have been near impossible to 
achieve so quickly with larger or heavier fixtures.

At this point the classy stadium multimedia show 
transformed into a giant psychedelic dance party 
vibe with lighting to match, multiple colours, patterns 
and texturing firing in all directions, energizing and 
reaching out to everyone in the house. 

The light-show was programmed and run on two 
grandMA2 full size consoles by Sergio Antonio and 
Paulo Lebrao. They, together with LPL Technical 
Directors Bruno Lima & Caio Berti, Cesio Lima and 
Woodroffe worked tirelessly over 12 days to get the 
show set up and ready, approximately a third of the 
time you might normally expect to have in which to 
produce a show of this complexity and profile.

Antonio comments, “The fact that I know the 
Robe fixtures well helped us work very fast on the 
show – I particularly like the Pointes and the 
ColorWash 2500s”.

The show received overwhelmingly positive 

reviews getting the new look and newly inaugurated 
Estádio Beira-Rio off to a great start in the latest 
chapter in its life.

Guillermo Traverso, Robe’s Regional Sales 
Manager for Latin America bristled with pride post 
show, “Hats off to Patrick’s great imagination and 
his and Cesio’s amazing visual talents – they worked 
together brilliantly and produced some fantastic 
theatrical magic. 

“LPL and all their crew also did a truly amazing 
job of bringing it all together and amassing that 
many moving lights – it’s the biggest ever installation 
that I have been involved in here! It makes me 
extremely proud to be part of Robe, & I don’t believe 
that there is any other manufacturer who would be 
able to supply that many fixtures together with this 
incredible back-up, support & local infrastructure”.■

Louise Stickland is a Freelance 
Journalist working with Loosplat 
company, UK.
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B
uilding owners and facility managers are becoming 
more aware of the impact lighting can have on 
energy costs & the ways it can contribute to savings. 
In fact, research shows a little attention to office 

lighting design can go a long way in making a workspace 
function more efficiently, make the employees more 
comfortable & invite collaboration among colleagues, thus 
helping to create a more productive atmosphere. 

But what is the “right” lighting design for your office 
space? While there is no singular solution, a professional 
lighting assessment can examine your current system & 
identify other lighting technologies that can work 
smarter or you.

Consider these five reasons to request a 
professional lighting assessment
Energy and cost savings await

The cost of energy consumption continues to be a 
chief concern for managers of facilities from small 
offices to large skyscrapers. A lighting assessment can 
help you compare energy usage rates and explore 
more efficient alternatives to your property's existing 
technologies - indoors and outdoors. Recently, at 
Beary’s Golden Research Triangle (BGRT) in Bangalore 
which is India’s first LEED certified Platinum research 
park, GE through its innovative LED offerings was able 
to bring down the energy bills by 57-60%. Secondly, 
even though LED fixtures of lower wattage are employed, 
the illumination levels are not affected as the advanced 
lens optics in the LED design directs the light more 
efficiently providing a high uniformity and a better light 
distribution. Outside, the LED product line, GE’s 

Reasons
You Need a Lighting Assessment for 

Your Office Space5
Wha t is the “ right”  lighting design for your office space? Wh ile there is no singular 
solution, a professional lighting assessment can examin e your current system  and 
identify other lighting technologies that can work sma rter for you. In fact, research 
shows, a little attention to office lighting design can go a long way in m aking the 
workspace function mo re efficiently, ma ke the emp loyees mo re comfortable and invite 
collaboration amo ng colleagues, thus helping to create a mo re productive atmo sphere. 

Fig. 1: Through the G E Advantage we offer a comprehensive lighting 
solution beginning from understanding your business needs, auditing your current 

lighting infrastructure & finally offering turnkey installation solutions
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Wattmeiser is known for its efficiency. The Wattmeiser lamp 
consumes 5% lesser energy and yet offers the same lumen 
output when compared with other standard-wattage
T5l amps.
Stricter efficiency standards

Even if utility bills aren't enough to drive facility managers 
toward more energy-efficient lighting technologies, emerging 
building codes are. For instance, the Indian Green Building 
code warrants steep Light Power Density (LPD) requirements 
of not more 0.8W/Sq.ft to qualify for a Platinum Rated 
Green Building. Again at Beary’s, GE lighting was able to 
provide an optimized design solution which reduced the 
power consumption per unit area to 0.12 W/sqft for 
driveways/uncovered parking lots and 0.8W/sqft for other 
outdoor area helping Beary’s group achieve the steep LEED 
certification.

Good lighting makes a great impression
Building owners and facility managers may be surprised 

to learn from a lighting audit that their offices are over-lit. 
Over-lighting can mean higher energy costs for companies & 
at the same time discomfort for the employees. The solution 
may lie in a layered lighting design. A properly designed 
localized lighting solution can help in increased user 
satisfaction and improvement in productivity.
Maintenance costs

Replacing current lamps with long-life energy-efficient 
lamps can mean less time, attention and money spent on 
lighting upkeep. These maintenance savings are 

particularly attractive when it comes to replacing difficult-
to-access lamps. With fewer maintenance responsibilities, 
employees can focus on their tasks at hand instead of 
mobilizing maintenance staff. A professional lighting 
assessment can help identify where installing new fixtures 
or upgrading of lighting is required helping to reduce 
maintenance costs over time. Apart from GE’s state of the 
art of LED product line, the T5 Starcoat lamp has an 
exceptionally long life of 36000 hrs and can significantly 
help facilities managers bring down the maintenance and 
replacement costs.
Greater efficiency is here to stay

Leading the charge for large corporations to small 
businesses, facility managers are making environmental 
considerations a priority now more than ever. Goals and 
practices aimed at cultivating a more efficient workplace are 
not just a passing trend—they are fast becoming part of the 
culture of companies and how their leaders run and grow 
their businesses. Efficient, well-designed lighting is an 
important piece of this picture. Even reducing the energy use 
by just a few watts per fixture can cumulatively add up to 
dramatic savings. A thorough assessment is a first step 
toward realizing how seemingly simple changes can have a 
lasting impact.

Where to start
The decision to rethink lighting design is seldom as simple 

as “swapping one fixture for another.” A comprehensive 
lighting assessment considers all goals for your facility, 
including long-term business and energy-efficiency targets as 
well as the functionality of existing lamps & fixtures. Through 
our ‘GE Advantage’ program, we can help you upgrade your 
lighting infrastructure by assessing your current lighting, 
comparing the performance of various technologies & 
demonstrating the benefits of specific products. We will 
provide a detailed 
proposal that helps 
you visualize your 
investment from the 
first year itself.  ■

The advanced optics of the LED can direct light more efficiently than 
conventional lighting solutions

Conventional LED

LED-based localiz ed task lighting provides savings in energy usage 
and user satisfaction

Reducing the energy usage use by just a few watts/Fixture can cumlatively 
add up to dramatic savings over time

d 
s
r 
e
■

Courtesy: 
GE Marketing Team 
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Golden Way Electronics Corp Ltd, is Taiw an base 
lighting electronic com pany w ith consolidated sales 
turnover m ore than 8 Million US dollars. Its m ain 
products include electronic ballasts for fluorescent 
and HID lam ps, pow er suppliers for LED lighting, and 
lighting control system . All products are certified w ith 
U L, CE, VDE, PSE and BSMI safety m ark.

Plan to move to 
the office and 
factory  lighting

Kent Lin 
Managing Director
G olden Way Electronics Corp Ltd,
in an interview to Lighting India during 
TILS 2014 stated to Kshitija Kolhapure, 
we are chasing more on technical side 
and competing over the high quality 
products.
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Could you share some information 
about the company? 
We have a great vision to be a good, 
strong company in the lighting Industry. 
It is our big opportunity because now 
transformations due to the LED lighting 
offer our company a good opportunity. 
We cannot stand on the same line with 
O SRAM, G E or Phillips over the past 
decades. In future we can source from 
other LED suppliers with high quality 
products to fight competition with 
O sram, G E, and Phillips so that LED 
lighting is totally different platform and 
I think we have a better chance. 

Can you tell us about the product 
range that you have in your 
company?
We are mainly in the shop lighting at 
present and then we plan to move to 
the office and factory lighting in 
coming quarters because the shop 
lighting and office lighting can focus 
on the technical side. I do not want to 
get into residential lighting, it is almost 
a throat cutting segment and I am not 
interested in fighting for price at all. 
Some of the product range that we 
have  in our company is: HID Electronic 
Ballasts; Linear FL Electronic Ballast; 

Dimable Linear FL Electronic Ballasts; 
CFL Electronic Ballasts; Dimmable CFL 
Electronic Ballasts; Circular FL Electronic 
Ballasts; Dimmable Circular FL Electronic 
Ballasts and constant current/ constant 
voltage LED drivers.

What products were displayed 
during the Exhibitions?
O ur LED products fully cover up the 
shop lighting, including the down 
lights, frame down lights, and track 
lights. It’s a full range and you can 
see the different dimensions of open 
holes from 75 millimeter up to 250 
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millimeter. And our LED lighting 
design is a modular design on heat-
sink. You simply change the heat-sinks 
among down lights and you can have 
many types of down lights and even 
track lights. We have 5 types heat-
sinks and 7 kinds of down lights and 
also 5 kinds track lights in our product 
ranges. Anyone can easily create 
more than 1,000 types down light and 
track light with this modular design 
concept. If you look at our product 
catalogue you can understand without 
difficulty. So far we have noticed that 
none of our competitors can offer the 
same products at present and for the 
next year we will bring much better 
products with the high quality in term 
of system efficiency. 
                          
Who are your competitors in 
Taiwan? 
We are in professional lighting so, you 
can see there are a lot of competitors at 
least more than 8,000 of them in LED 
lighting industry. Those new arrivers of 
LED lighting companies are mainly from 
PC computer, communication, and 
electronic consumers industries. We are 
not interested in fighting price with 
them for the low rank or position 
products market, but we are chasing 
more on technical side and competing 
over the high quality products, such as 
big department stores, well-known 
hotels, chain stores and boutique, 
jewellery shops, etc.  

These kinds of users enjoy uplifting 
their company image and prefer using 
high quality LED lighting products 
which make their own products more 
appealing to their customers. But most 
of LED lighting companies are focusing 
on LED bulbs, LED tubes, LED strips 
and other mass quantity LED lighting 
products. And frankly speaking, it is 
very difficult or almost impossible if 
you want to survive in this kind of price 
cutting environment. So we have to 
stand strong in the professional 
lighting market segment. 

What are the major project that 
you have done so far as well as 
could you share details about 
latest project that you are going 
to do?
We are negotiating a big department 
project right now. This brand-new 
department is going to open in July 
this year. The owner of department 
store has invited many LED lighting 
suppliers to participate in this project 
negotiation. It takes almost a whole 
year to compare the lighting products 
and negotiate the price. The owner of 
the project will soon make a final call 
next week. I think we are almost 
winning this project except the final 
contact approved by their top 
management. 

O f course, there are more 
refurbishment projects of department 
stores this year and so far our agents 
are negotiating with these department 
stores now. Although we are facing 
different competitors by lower price 
our LED lighting products offer more 
energy savings and good light 
waveform than other competitors’ 
products. We are expecting a very good 
harvest year for our company. 

As Managing Director of the 
company what plans do you have 
for the growth of the company?
Actually LED lighting is on the turning 
point this year. The energy saving of 
N ew LED chips is really amazing and 
can replace traditional HID and T5 
lamps without any difficulty in terms of 
price performance. For this Taiwan 
International Lighting Fair we clearly 
and aggressive claim that our new LED 
lighting product can replace HID and 
T5 fluorescent lighting by reducing 
50%  of electricity cost without 
sacrificing light output and also 
produce no glare. These new LED 
lighting products are welcomed by 
most of our customers. For past two 
years our company suffered losing 
sales turnover by 40%  but this year we 

expect 30%  sales turnover increase 
and 50%  increase in next 2 years.

Do you have any plan to start a 
branch in India?   
Frankly we are not familiar with Indian 
market. However, we do have one 
customer selling our products in India. 
We know the Indian market is a new 
emerging country with large 
population. Its future potential is very 
obvious. I think, maybe, in the future 
we might cooperate with our customer 
to set up a company in India.  

Do you have any plans to expand 
customers in India?
O ur current Indian customer does not 
like this kind of idea. We must figure 
out the way not to hurt current 
relationship with our Indian customer. 
For example, our Indian customer is 
not interested in selling our new 
developed LED products and then we 
might consider to expand  new 
customers in India.

Could you share about the latest 
technology you have at your 
facility?
In electronic product we are with the 
high speed SMT- Placement Machine 
Equipment which is very quick but for 
fixture lighting it is still on growth. G ood 
optical design with high efficiency is 
more important than ever. Because 
there are so many Aluminum extrusion 
and Die casting companies existing, we 
do not need to invest these equipment, 
we must own design know-how and do 
fixtures assembly in our factory.                                      

What do you anticipate from TILS 
2014 exhibition?
In the previous years we could not do; 
well may be, because our products 
were not ready but this year, we are 
doing very well. Last year there were 
many foreign buyers but unfortunately 
they did not visit our booth but this 
year many buyers just poured in, so 
that is good sign for us.  ■
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The lighting business in India is of the order of Rs 13,000 crores. There are still 75 mi llion rural 
households and 9 millio n urban households wh ich are dependent on kerosene for lighting. The broad 
areas of eme rging technologies are Photonics wh ich are on the way to take the centre stage both as 
basic energy converters: solar photovoltaics (SPV) as well as light sources (LEDs).

Emerging 
Lighting 
Technologies 

F
lexible electronics based on organic systems is the 
emerging area in photonics. Application wise, some 
of the most promising emerging technologies 
appropriate to the Indian needs are AC high 

brightness white LED lamps, DC high brightness white LED 
systems, powered by solar photovoltaic for portable lighting 
systems and off grid systems, electrode-less filament-less 
Induction lamps, Smart and intelligent Digital controls for 
lamps and lighting systems and high efficiency (over 98 %  
reflectivity) optic reflectors. The CAG R for LEDs and SPV is 
around 20 % .  

The transition from rigid  inorganic to flexible organic 
nano  photonic technologies for O LEDs as well as O PV is 
the most upcoming area of research and technology 
development. O LEDs are expected to improve in 
performance from 35 lumen/W (field) and 85 lumen/W 
(lab) to 150 lumen/W (field) and 200 lumen/W (lab) in 
near future and become market competitive. O PVs are also 
expected to improve their performance from 6 %  (field) 
and 9 %  (lab) to 15+  %  in the field. 

O ther areas for improvement in inorganic LEDs are 
increased driver efficiencies, decreased starting current 
and decreased starting and stabilizing times for large 
wattage lamps. 

Illumination scenario in India and 
challenges for the emerging technologies 

The present installed electrical capacity in India is 245 
G W (as on 31.03.2014) and the annual energy generation 
is 946 billion kWh/year.  Lighting load which is accounting 
for nearly 18 %   of the total electrical energy (170 billion kWh/
year) and 20 %  in peak (60 G W) during 18.00-21.00 hours is 
presently having virtually no digitally controllable component.  
The lighting business in India is of the order of 
Rs 13,000 crores. There are around 280 million households in 
India in 2012 of which 190 million are in the rural area and 90 
million are in the urban area. N early 40 %  of the rural households 
use kerosene/lighting systems as they are not connected by 
the electric grid. A small percentage of electrified households 
also use kerosene lamps. In the urban area nearly 90 %  of the 
households use electric power for lighting. Hence there are still 
75 million rural households and 9 million urban households 
which are dependent on kerosene for lighting.  

The challenges facing the emerging technologies  in the 
Indian context are multiple:
 • Covering the total lighting needs of the country including 

total elimination of kerosene lanterns. 
 • Change over from the inefficient lighting systems to 

energy efficient lighting solutions across the country. The 
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change over requires  undertaking energy audits which 
will provide insight into the viability of retrofits and 
renovation. 

 • Facilitating the technology manufacturing base, adoption 
and  absorption  of emerging solutions. 

 • Developing focus on balance of systems such as day light 
solutions, reflectors, luminaries, controls and automation. 
Emerging technologies are those which are not fully in 

wide scale use and under the developmental process of 
improvement. The performance measuring metrics such as 
EMI-EMC compatibility, electrical quality, starting 
characteristics and equipment life are not fully developed for 
these.

An overview of lighting and lamp configurations are first 
given. Then the basic features of energy audit process are 
described with a view to renovate and retrofit old less 
efficient lamps with state of the art emerging technologies. 
The adequacy of illumination is provided to give the 
minimum requirements to be achieved. 

The broad areas of emerging technologies are photonics. 
Photonics  are on the way to take the centre stage both as 
basic energy converters (solar photovoltaics) (SPV)  as well 
as light sources (LEDs). Flexible electronics based on organic 
systems is the emerging area in photonics. O rganic LEDs 
(O LEDs) and organic SPV (O PV) are upcoming alternatives 
to the inorganic LEDs (conventional LEDs) and inorganic SPV 
(in place of mono crystalline, polycrystalline and amorphous 
silicon (thin film)). The manufacturing technology for these 
can involve more MSMEs (micro, small, medium scale 
industries). Flexible photonic technologies based on organic 
base materials have a minimum promise  growth rate of 10 
%  and a CAG R of 20% . Application wise, the most promising 
emerging technologies appropriate to the Indian needs are 
as follows:
 • AC  LED lamps for indoor, semi-outdoor  and outdoor 

lighting
 • Electrode-less, filament-less Induction lamps for indoor, 

semi-outdoor  and outdoor lighting 
 • DC led systems  powered by solar photovoltaic for portable 

lighting systems and off grid systems
 • Smart and intelligent Digital controls for lamps and lighting 

systems and their integration with light sources
 • High efficiency (over 98 %  reflectivity) optic reflectors. 

The transition from inorganic to flexible organic nano-
photonic technologies for O LEDs and O PVs are the most 
upcoming area of  research and technology development. 

Lighting and lamp configurations overview 
The wavelength band of the luminaries are given in 

Figure 1. It is seen that the wavelength band ranges between 
400 and 800 nm with a maximum sensitivity to the human 
eye at 550 nm in the yellow region). The quality indices of 

illumination are:
 • Color temperature is the temperature of a black body 

which emits radiation of a particular color. Color 
temperature varies between 2500 K for incandescent to 
6000 K for daylight.

 • Color rendering index (CRI) is the color appearance or 
resemblance of the object to that in daylight. CRI varies 
between 100 for excellent to 20 for poor. CRI above 85 is 
considered good and acceptable.

 • G lare – this is the discomfort on seeing the light source. 
The glare index must be generally below 15 % .
The quantitative factors are:

 • Luminous flux (φ–lumen) is the luminous energy emitted/
transmitted per s.

 • Luminous efficiency (!–lumen/W) is the efficacy of the 
lamp or the inherent efficiency of the lamp. As per the 
International Standards 1 lumen is equivalent to 0.001496 
W which gives a Mesophic luminous efficiency of 668.45 
lumen/W. Thus, in absolute terms 1 W is the equivalent of 
668.45 lumen which is considered here as the 100 %  
luminous output. 

 • Illuminance (E =  φ /A –lux)  is the lumen per m2 of area 
measured at a given location. 

 • Illumination efficiency (η= lux/W) is a measure of the 
installed energy efficiency of the lamp for the given 
location.

 • Inverse square law (E ! d-2) of variation of lux with 
distance from the source.

 • The recouped flux (reflected) (! +  ! +  r =  1) is the 
difference between the illumination emitted from a source 
and that absorbed (diffusion) or transmitted (refraction) . 

 • The asymmetric radial distribution of luminous flux around 
the zone of utilization.

 • Luminaire efficiency (!L) is the ratio between the luminous 
flux emitted by the luminaire to the luminous flux of the 
lamp (or lamps) installed in the luminaire.

Fig. 1: Spectral w avel ength band of lu minaires
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 • Driver efficiency (!D) is the ratio of the power 
output of the driver to the source power input to 
the driver. 
The overall performance indices of lighting 

systems are:
 • Power consumption: W/m2 of build up area
 • Lighting as a percent of the total building 

energy 
 • Star rating of the lighting fixture 

There are also many other factors like 
starting current drawn and time constant to 
switch on. 

Lighting energy audits 
The first major step towards energy efficiency 

improvement for the lighting system is the lighting 
energy audit, wherein the adequacy and efficiency 
of the lighting system are established from the 
viewpoints of quality and quantity. 

A lighting energy audit would comprise of 
quantitative and qualitative assessment of:
 • aequacy of illumination and 
 • efficiency of the lamps and its associated 

systems
The associated sub-systems considered in the 

energy audit are:
 • Lamps and luminaries
 • Electrical systems composed of wiring, controls 

and protection.
 • Electrical system associated with the lighting 

circuits. 
In a lighting energy audit, measurements are 

required both of the electrical input (230/440 V 
±  5 % , 50 Hz ± 1.5 Hz) as well as the lumen 
output. O n the electrical input side, the parameters 
evaluated are:
 • Power
 •  Power factor
 • Voltage unbalance between phases
 • Current unbalance between phases
 • Harmonic generation from lighting fixtures.

The energy audit would result in a set of run/
repair/replace/renovate recommendations of the 
existing type, class, make, wattage of the lamps, 
fixtures their locations, geometry, orientation, 
etc., based on considerations of:
 • Cost
 • Local problems
 • Op eration
 • Maintenance
 • Security
 • Safety.

Fig. 2: Recommended illu mination level s

Fig. 3: Recommended illu mination level s

Lamp Electric 
rating 
(W)

Lumen 
rating 
(lumen)

Inherent 
efficiency 
(lumen/W)

Design 
life (kh)

Tungsten 
filament G SL

10-500 230-8200 15 2

Mercury 
discharge 
Compact 
fluorescent 
lamp (CFL)

5-55 250-4800 60-100 10

Mercury 
discharge 
Tubular 
fluorescent 
lamp (TFL) 

14-75 1350-5 k 60-100 10

Halogen 10-1000 120-22 k 30-60 3

LED 1-60 100-6 k 200-230 50

Induction 5-55 300- 6 k 50-70 100

Table 4: Lamps for indoor u se.
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Adequacy of illumination
The adequacy of lighting can be assessed by 

measuring the illuminance at a height of 0.75 m 
above the floor level. The entire gamut of 
illumination requirements can be grouped into 
seven groups as given in Table 1.

Figures 1 & 2 gives the recommended illumination 
levels as per Indian standards.

Performance of lamps (light sources) 
The luminous efficiency and ratings of the lamps 

for indoor and outdoor lighting are given in Tables 4 
& 5. The lamps for indoor lighting focus on CRI & 
efficiency while those for outdoor lighting focus more 
on lux levels and efficiency. The LEDs are moving 
towards the 30 %  efficiency levels (200 lumen/W).

A major problem in traditional lamps is the 
depreciation in lumen level of lamps to as low as 
90%  of their original values after around 1,000 hours of 
operation. Figure 2 gives the actual degradation of 
lumen output. Besides the inherent deterioration in 

Lamp Electric 
rating 
(W)

Lumen 
rating
(klumen)

Inherent 
efficiency 
(lumen/W)

Design 
life 
(kh)

High pressure 
sodium vapor

70-400 5.8-55 80-140 16

High pressure 
mercury 
vapor

80-1000 3.5-59 45-60 16

Low pressure 
sodium vapor

70-400 6.0-60 180-200 12

Metal halide 70-2000 5.5-189 70-80 10

LED 1-400 100 k 150-200 50

Induction 15-165 3.5-12 k 60-70 100

Lamp Incandescent CFL LED Induction

Switch on time 
(ms)

100 200-
800

200 200

Warm up time 
(s)

0.1 30-90 0.2 1

2nd harmonic 
ripple content 
(related with 
switching time) 
(%)

2 3 4-15 4

Life time on-off 
switch cycles (k 
cycles)

0.4 3 10 50

Dimming 
performance 
(100% down 
to)

100-0 100-25 100-5 100-20

Life cycle 
energy 
consumption 
(comparative 
100 %  for  
incandescent)

100 30 20 10

Inrush starting 
current (no of 
time steady 
state current for 
50 µ s interval)

300 50 200-
350

70

Inrush starting 
current (no of 
time steady 
state current for 
20 ms interval)

15 1.5-2 8-10 6

Table 5: Lamps for ou tdoor u se.

Table 6: Performance of lamps.

Fig. 4: Decrease in the lu men ou tpu t of lamps w ith ageing

Fig. 5: 200 W AC pow ered Indu ction lamp. 

lamp output, inadequate cleaning and maintenance 
can also lead to decreases luminous efficiency which 
bring out the need for a planned maintenance 
schedule for all types of lighting systems. LEDs and 
Induction lamps are designed for low depreciation of 
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Fig. 6: 3 W SPV pow ered portable lantern.

Fig. 9: 8.5 W DC pow ered street light sy stem.

Fig. 10: 3 W AC pow ered LEDsFig. 7: 3x 2 W SPV Pow ered home lighting.

Fig. 8: 8.5 W SPV pow ered street lighting 

80 %  upto 50 kh and 100 kh respectively. G enerally the 
failure mode of LEDs is when the lumen output deteriorates 
goes below 80% . 

LEDs and induction lamps draw very little switching 
current during starting and switching time constant is very 
low. 

Besides the lamps the most promising emerging areas 
are:
 • Solar photovoltaic powered DC LED lanterns.
 • Digital solid state lamp and lighting controls.

Unlike other lamps, LEDs require regulated DC  power 
for optimization of operation and efficiency. SPV is an ideal 
source which provides a DC output which is input for LEDs. 
In other cases including AC powered LEDs, AC power is 
required. Traditional devices use 2 stage converters with 
independent control loops for the driver. More efficient half 
bridge resonant converter topologies are coming into use. 
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The drivers for LEDs can be 
classified into:
 • Single output constant 

current AC powered drivers 
in a constant voltage mode 
for the entire lamp. 

 • Interim regulated AC bus to 
power DC-DC converters 
giving an AC-DC converter 
configuration for the lamp.

 • Large power drivers driving 
each string independently 
avoiding current sharing 
amidst strings.
The third option is 

increasingly used for larger 
sizes and to enable dimming 
and control provisions. Driver 
efficiencies are of the order of 
96+  %  and likely to be 

Fig. 11: 72 W AC pow ered LED 
street lights 

Luminaire efficiency is different from utilization factor, 
which is the product of the room utilization factor and the 
luminaire efficiency. Light reflection in a room is also a 
significant parameter. G ood reflectors (reflectance >  60%) 
such as white paint/paper, silvered mirrors, polished marble 
and glazed tiles enhance lux levels. Poor reflectors (reflectance 
<  25%) such as red bricks, granite and brown/red paint 
reduce the lux level (Table 6). Table gives Reflectivity of some 
of the commonly used wall materials.

Therefore, energy can be conserved by the use of lamps 
of high luminous efficiency, high luminaire efficiency, 
optimal placement, periodic maintenance schedules and the 
achieving high reflectance in rooms. Plastic reflectors with 
reflectivity of 98 %  are an upcoming technology. Efficient 
day lighting by providing spacious window area (15-30 %  of 
the wall area) and use of solar photovoltaic (SPV) powered 
lamps are routes for any energy efficiency scheme. This 
amounts to reduction of non-equilibrium lighting and 
maximization of equilibrium lighting (lighting levels in 
equilibrium with the environment). N on-equilibrium lighting 
involves expenditure of electrical energy. 

increased to the 98+  %  level. Driver efficiencies are 
controlled by the component efficiencies and power loss 
levels of power switch, free wheeling diode, inductor, 
sensing resistor and integrated circuit. 

The issues lack of end of life indication and accessibility 
for cleaning of LEDs also need to be addressed. 

Promising O LED materials are polyphenylene vinylene  
polymers, polyfluorene-vinylene co-polymer and   
polythiophene polymers which give efficiencies of around 
30-35 lumen/W (field) and 85 lumen/W (laboratory). O LED 
performance in near future is expected to increase to 150 
lumen/W (field) and 200 lumen/W (laboratory). 

O PV systems use semiconducting organic materials in 
which crystalline or amorphous phases exist to form 
graded hetero-junctions. O PVs are both fullerene and 
fullerene free and give efficiencies of around 6% . O PVs 
have tunable absorption windows for higher efficiency. 
Tungsten diselenide (WSe2) has also been used. The 
basic manufacturing is through deposition of the polymeric 
materials on a glass substrate. Printable grade organic 
polymers are also in use through nano imprint 
lithography (N IL). Present efforts are aimed at obtaining 
efficiencies of at least 15+  %  levels and simple and low 
cost manufacturing processes.

Performance of associated sub-systems  
Apart from improving the lamp efficiency, the optical 

performance efficiency of the luminaire must also be 
improved. Luminaire efficiency is an important criterion in 
gauging the energy efficiency of a luminaire. The luminaire 
efficiency !L of standard luminaires is around 60% . That of 
high performance luminaires is around 80-85% .
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Conclusions
In conclusion, it can be said that-

 • Replacement of kerosene lanterns by LED lanterns should 
be the first priority for the Indian domestic lighting sector.

 • Emerging technologies with some penetration already 
underway are AC  LED lamps, Electrode-less, filament-
less Induction lamps, DC led systems powered by solar 
photovoltaic, Smart and intelligent Digital controls and 
High efficiency (over 98 %  reflectivity) optic reflectors. 

 • The emerging technologies are showing a shift from 
inorganic and rigid photonics to organic and flexible 
technologies with 3-d printability, mouldability on plastic, 
paper or textile substrate. Present Energy efficiencies 
though low are expected to increase to 150 lumen/W for 
O LEDs and 15+  %  for O PV. 

 • O ther areas for improvement are increased driver 
efficiencies, decreased starting current and decreased 
starting and stabilizing times for large wattage lamps.

 • In an energy efficiency scheme, adequacy of illumination 
and efficiency of lamps are equally important. An energy 
efficiency study for renovation or retrofit must address 
the quality and quantity indices of the light output while 
ensuring there is no electrical contamination (harmonics, 
power factor drop). In many of the cases of indoor and 
outdoor lighting measurements the lamps are not 
providing the minimum luminance prescribed by 
standards. The entire system (lamps, luminaires, wiring, 
location, surroundings, application, etc.) must be viewed 
holistically and total solutions must be sought based on 
market driven business mechanisms. ■
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We are very 
hopeful that the 
strong mandate 

given to the incoming 
government will translate into 
pro-business policies and will 
place the country on a high 
growth trajectory. We have seen 
Sri N arendra Modi as a very 

pragmatic leader with a long-
term vision in G ujarat and are 
very sure that this model will be 
replicated for the whole country. 
Mr. Modi has already taken very 
futuristic steps for energy saving 
in G ujarat and we are sure 
these will be extended across 
the nation". 

Arun Gupta, 
Managing Director, 

NTL Electronics India Ltd

India recently elected a stable government which has its vision priority for growth, 
expansion, reducing inflation and increasing GDP. Embarking into a new period there 
have been encouraging responses coming from industrial and manufacturing sector. 
Sharing his views on Election 2014 result and its outcome Arun Gupta remarks-
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S
olar energy, radiant light and heat from the sun, has 
been harnessed by humans since ancient times using 
a range of innovative & evolving technologies. India 
is densely populated and has high solar Insolation, 

an ideal combination for using solar power in India . Solar 
Power is a Clean & silent source of power, which is free and 
in plentiful supply. Solar power is the conversion of sunlight 
into electricity, by directly using photovoltaics (PV), which 
converts light into electric current using the photoelectric 
effect. Solar energy is not available at night, making energy 
storage an important issue in order to provide the continuous 
availability of energy. As LEDs can be powered directly by the 
DC and need less current than other sources like CFL, they 
are being preferred for Solar Street Lighting. LED based solar 
lighting system works to provide solar electricity for operating 
LED Lights for specified hours of  operation per day.

What is Solar streetlight & how does it work!
Streetlight that is powered by DC source battery which 

gets charged in daytime via photovoltaic cells is called solar 
streetlight. Working principle: During daytime the battery is 
charged by the solar panel. After sunset, the battery discharges 
which power the fixture usually till next day sunrise- dusk to 
dawn concept.

Benefits of Solar Street Lighting
 • No Tension of power failure.
 • Battery backup for cloudy days through 3 days autonomy.
 • Savings from electricity bills.
 • Contributing to environment with reduced fossil fuel 

consumption
 • IP 65 luminaire with long life.
 • Long life of solar panel.
 • Auto light on/off operation.
 • Long life batteries specially designed for solar application.
 • Long life LED white light with instant start.
 • Very Low maintenance only for the batteries.
 • No Cost of  Electric Meters & Charges for Electric Service
 • Ideal for Locations with Erratic Supply / Difficult to provide 

Supply.
The Govt of India has announced Jawaharlal Nehru 

National Solar Mission (JNNSM)  on 11th Jan 2010, which 
has provided the required Impetus for Implementation of 
Solar Energy Alternatives. Under this mission India has 
drafted an ambitious target of deploying 20,000 MW of grid 
connected solar power by 2022.

Solar based street lighting also is covered under JNNSM. 
The rebates offered under this scheme are as under:
 • Exemption of Excise Duty on the products sold through 

Excise Duty Exemption Certificate.
 • Funding aid upto 30% of capital costs involved for the 

solar projects.
 • CDM mechanism under JNNSM for the CDM registered 

projects. 
 • Rebate of duties for export of the solar streetlights.

Solar Lighting, will slowly become the Best Alternative to 
Conventional Lighting, as it is becoming increasingly 
competitive over Traditional sources of Power. Solar lighting 
has thus arrived and here to stay and create a lasting Impact 
on the Industry. ■

Sanjay Biswas, Deputy General Manager at 
Lighting Division of Crompton Greaves Limited 
(CP BU), has an overall experience of over two 
decades and has been instrumental in 
introducing new lamps and concept selling 
fixtures & solutions.

S olar 

S t reet ligh t ing  
w it h  LE D s
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F
ortnum & Mason opened a new store for the first time 
in more than 300 years. The new store at Kings Cross 
St Pancras international gateway is ideally positioned 
to introduce a new generation of travellers to the 

wonders of Fortnum & Mason. In designing the store, 
Universal Design Studio worked to capture the quintessentially 
British spirit of the brand, while making it relevant to the 
modern customer. Speirs +  Major were tasked with providing 
a design for the light that would enhance the ‘slow’ and ‘fast’ 
customer experiences: the quiet pleasure inherent in the ‘tea 
experience’ scaled to suit the time constraints of the busy 
traveller. The functional and visual experience of the light is 
intended to enhance the core values of originality and 
engaging service, rooted in tradition and ritual.

Approach
The project ran to an extremely tight time frame, with just 

5 months from concept to completion. Designer Clementine 
Rodgers says, “We found it really interesting walking around 
the existing Fortnum & Mason store with the retail managers 
to understand what they really need from a light in relation to 
their brand & approach to merchandise layouts. The existing 
building is quite restrictive in how one can deliver accent 

Fortnum &  M ason 

Concept Store, 

St PancrasLighting 

by  Speirs +  M ajor
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lighting. In the new store, we were less restricted and could 
add accent lighting to enrich the character of the space in 
addition to a background level of light. ‘Character’ pendants 
create the illusion of being the primary source of light as one 
might expect, but the reality is a very integrated approach of 
light in furniture.” 

From the outside the store is striking. The two ‘aisles’ that 
make up the space are framed by brick archways that have 
been softly uplit to reveal form and texture. The eye is drawn 
through the space by the linear elements of the feature clock, 
and the row of suspended white glass globe pendant lights, 
through to brightly illuminated focal points on the end walls.

A large and relatively clear space creates a welcoming 
entrance for those with bags, with a small area of freestanding 
shelves. Larger versions of these bespoke shelving units are 
also positioned deeper within the store, featuring random 
glowing ‘cells’ that are created by integrated light pads 
beneath the products. These lit cells allow the retailer to 
highlight specific product, and provide depth and variety. 
Another accent of light on the feature product displays is 
provided by concealed linear uplights on top of the high 
shelving. A series of bespoke wooden retail display shelves 
located under the brick arches contain the carefully curated 
rows of famous jars and containers.

These are washed with light from bracket-mounted 
luminaires, chosen to tie in with the brass luggage rack rails 
in the dining area. The remainder of the right aisle is the retail 
and service zone. High level spotlighting accents the display 
cases and a counter area that runs along the length of the 
right hand wall. This aisle culminates in the brightly lit hamper 
feature wall.

The left aisle is focussed on hospitality. The striking feature 
clock is suspended from the retail area at the front, under the 
brick arches and into the dining area, and is based on a 
design from the 1860s when St Pancras first opened. The two 
clock faces sit at opposite ends of an ‘exploded’ mechanism 
that is highlighted by a narrow beam spotlight. The clock is 
intended to provide a figurative connection to the Piccadilly 
store, which also known for it’s feature clock.

At the end of the aisle, a serving ‘hatch’ reinforces the 
hospitality focus. This opens on to the tea salon. Here, 
banquette seating with low surrounds is lit by wall-mounted 
globes set on custom brass backing plates. These are 
intended to create a sense of intimacy within the tall space, 
while referencing to the elegant style of period train carriage 
luminaires. ■

Project Details

Client: Fortnum  & Mason
Lighting Design: Speirs +  Major
Interior Design: U niversal Design Studio
Completion Date: Novem ber 2013
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In the Go niophotometer with facility for turning the light source, the light source and the photometer head are laid 
horizontally. Instead of the photometer head rotating around the lamps or luminaries, the lamp or luminaire rotates 
around the photometric centre of itself while the photometer head is fixed. Long measuring distance can easily be 
achieved with this kind of goniophotometer, and the mechanism of the goniophotometer is relatively simply that easy 
to realize high angular accuracy. However, no matter incandescent lamps, fluorescent lamps, metal halide lamps or 
some other discharge lamps, the changing of burning attitude my cause fluctuation of the irradiation state of the light 
sources and affect the measurement precision. The influence for the discharge lamps is usually serious that can 
achieve several percent, and even over 10 percent sometimes. For the Solid State Lighting Sources, the influence 
caused by the hanging of burning attitude is smaller but the attitude changing affect the heat disaster which is 
important for LED products. ■

Website: www.everfine.net

Goniophotometer by Everfine Corporation

Efficient and cost-effective LED bollards with rotationally symmetrical illumination for ground surfaces. 
The photometric design of these luminaires is based on LED integrated with K-Lite’s precision reflector 
module. Consistent implementation of a new technological developments combined with the highest 
technical and structural quality have resulted in these state of art luminaires. These luminaires are 
characterised by their high luminous efficiency, extremely long service life and the uniformity of the 
degree of illuminance. These luminaires are available in Ø100 and Ø166, three different heights to 
suit the installation site. 

Application: 
It is applicable for the illumination of footpaths, entrance areas, driveway, private and public areas.

K-Lite Advantages - Powerful Design Powerful light
Extruded aluminium alloy housing through homogenization for durability and thermal management.
Stainless Steel hardware used for long life and for easy of maintenance. UV stabilized, non yellowing 
polycarbonate diffusers for better light transmission, vandal resistant and UV stabilisation. Finished with 
60 micron thick polyester based powder coating for uniform deposition and excellent finish. CREE / 
OS RAM / NI CHIA make LEDs, which are internationally recognized brands with higher lumen output 
are used for better illumination and longevity.  ■

Website: www.klite.in

LED Bollards by K-Lite

Features 
High brightness SMD LED as light source; it has thin lamp body, flexible installation; constant current driver;
high stability, long life-span; optical level diffusion plate and guide plate;  well-distributed light rays and high 
efficiency; static-free surface of the lamp, corrosion resistant; oxidation resistant, elegant and durable.

Application
Widely used in offices, hotels, meeting rooms, schools, houses and other indoor places for high brightness lighting 
and energy-saving.
 ■

Website: w w w.nationstar.com

LED Panel PLS series by Foshan Nationstar O ptoelectronics Co Ltd
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OPT ILED is a known  brand of LED lighting products for an entire range of functional lighting applications, 
owned by Huizhou Light Engine Limited.

Features
It has a high efficacy and long life span.
It has an intelligent brightness adjuster and proprietary housing and diffuser design.

Benefits
Up to 62%  cost saving in energy consumption (compared with 1xPLS/2P 11W); up to 5 times longer life 
than conventional CFL bulkhead fixtures and reduce maintenance costs; 5 levels (60%, 70% , 80% , 90%  
and 100%) of brightness selection address a variety of requirements and applications; unique diffuser 
ensures excellent light distribution and minimal glare without any noticeable hotspots.

Applications
It is applicable for corridor lightings; amenity lightings; underpassess; car parks; staircases. ■

Website: www .optiled.com

O PTILED Lighting Solutions brings Bulkhead (B750 / B1500)

Features
LED spotlight uses low voltage DC to drive the load is small, weak interference advantages of lower use of environmental 
requirements.
LED spotlights can better control the emission spectrum, allowing for local or accent lighting in museums and galleries.
The LED spotlight luminous directional very strong: brightness decay is much lower than traditional light sources. LED 
spotlight price civilians.
LED spotlights response time is very fast: in the microsecond level, will light as long as the switch is opened, immediately, 
without delay and flicker phenomenon.
LED spotlights light energy from the high degree of concentration: focus on a smaller wavelength window, high purity.  ■

Website: www .xingyilight.com

CLF0020-3-E by Shunde Xingyi Lighting Co Ltd 

Features

Light source: high-power LED of Cree/Philips/O sram, to ensure the color stability and luminous flux 
maintenanace rate of lamp adequately.
Power supply: Philips efficient high-power LED street light driver improved the stability and reliability of 
the lamps.
Light distribution: the second optical design with independent intellectual property right, not only 
improved the efficiency of lamps but also distance against height ration in 1:4.
Heat output: modular design, to make the light fitting used airflow from all directions much better, it 
ensures the temperature rise of the lamp small.
Structure: scientific structural design makes lighting installations convenient and angel of lamp 
adjustable.
 ■

Website: w w w.m ason-led.com

Street Light (outdoor luminaries) Shenzhen Mason Technologies Co Ltd
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NT L Lemnis, the LED Lighting solutions company, launches a wide range of LED lighting products under the 
“Ph arox” brand especially for the Retail sector. NT L Lemnis has created three special categories of products 
for the Retail industry – Down Lights, Track lights and Spot Lights. The Pharox range is low-maintenance, 
offers excellent value for money proposition, and conserves energy as well.
 
The Pharox product range includes:
Pharox LED Down Light
NT L Lemnis launched energy-efficient recess mounted Pharox LED down light which emit warm and pleasant 
white light. These lights are absolutely safe, contain no Mercury and do not emit any UV radiations. They 
have a special feature of lighting up without flickering. LED Down light save more than 50% energy. Ot her 
features include - System efficacy > 62 lm/W, Gl are-free, ensures uniform light distribution, Wide operating 
voltage range –110-270 V AC, 50 Hz, Wide beam angle > 110°, Constant current driver. The unique 
feature is that the light output within this operating range, remains almost constant.
 
Track Lights
This includes a range of decorative lights with unique soft edged design for track mounting. The track lights 
are highly utilitarian with 90/ 180 degree rotational ability which make it an ideal choice for adjustable 
illumination. The sleek and unique design of the lighting solution enhances the dé cor of any retail setting 
with an exposed head sink for better thermal management.
 
Spot Lights
The aesthetically designed energy-efficient spot lights provide quality lighting and focused illumination to 
meet every application and performance requirement. These are ideal for accent lighting effect, are glare-
free and ensure uniform distribution of light. It saves more than 50% energy and offer wide operating voltage 
range- 110-270VAC, 50 Hz.
 
The Pharox range is already available in the market through NT L-Lemnis distributors and leading architects 
and designers.  ■

Website: ww w.ntl-lemnis.com

NTL Lemnis launches a new range of LED Lighting Products

Luminis innovator and manufacturer interior and exterior lighting solutions for commercial, institutional, retail, 
recreational and urban environments, announced the expansion of its Aramis range. The new Aramis AR150 is a 
high power cylindrical pendant LED luminaire developed for interior applications such as shopping malls, retail 
stores etc. It combines a clean aesthetic design with a high light output. A ventilated cast aluminum heat sink and 
separate driver chamber optimizes heat management and luminaire efficacy, resulting in a luminous efficacy of over 
100 lm/W and a lifetime of 67,000 hours – 3 times the life of a conventional HID light source. The Aramis AR150 
also offers benefits in terms of cost and energy savings, representing a 55%  energy reduction verses comparable 
250W Pulse rated metal halide lamps. Its advanced LED light source achieves a high CRI (80 for the 4000K version) 
and a light uniformity ratio of 1:67. O ffered in a range of color temperatures from 3000K to 5000K, the Aramis 
AR150 is also available in a range of standard color finishes, with custom finishes available upon request. The 
Aramis AR150 is designed to provide maximum mounting flexibility with multiple ceiling or wall groupings. As 
well as various ceiling and wall mounted options for a single cylinder, multiple cylinders can be mounted on a 
single stem with dual, triple and quad mount solutions. There is also a 45°  swivel to assist with installation on 
sloped ceilings.  ■

Website: w w w.lum inis.com

Luminis brings Aramis AR150 High Power Cylindrical Pendant LED Luminaire
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Atco Controls (India) Pvt Ltd............................................ IFC & Op. pg.

BAG Electronics (India) Private Limited.................. Inside Back Cover

Dollar Electrical Industries............................................................... ....13

Fiem Industries Ltd........................................................................... ....11

Finolex Cables Ltd..................................................................................7

HPL Electric & Power Pvt Ltd..............................................................31

K-Lite Industries......................................................................................9

Neo-Neon Lighting & Designs Pvt Ltd................................................15

Philips Lumileds Lighting Company...................................Back Cover 

Powertech Products..............................................................................27

Red Instruments & Power Solution Pvt Ltd.......................................17

UL India Pvt Ltd......................................................................................3

Venture Lighting India Pvt Ltd.............................................................25

Super Pulse Start Ceramic (SPC) 
Metal Halide System

Venture RIO  kits are G reen Technology  
products upgrading outdoor lighting 
utilizing existing HPSV fixture. RIO  kits are 
the most cost effective solution to upgrade 
road way lighting system. It save energy 
upto 50% ; proven Ceramic Metal Halide 
technology; it si available in 
45W/60W/90W/140W/210W.

RiO
Highest efficiency AUER G lass StreetLight; optic featuring unique 
multi-faceted; design to deliver unrivalled performance and 
uniformity.

Venture RIO  Ballast
Highly efficient electronic control gear with>  0.95 power factor, 
also available in Electro Magnetic Copper wound ballasr option.

Easy to install 
RiO  kits install in minutes yet the savings will last a lifetime.Simply 
remove existing lamp and ballast. Install new Ventronic Screw in 
RiO . Adjust position of RiO  for precise alignment. ■

Website: m arketing@ vlindia.com

TYC High Performance Luminaire applies IVC 
(Isothermals Vapor Chamber) in thermal conduction 
unit. Develop excellent LED thermal dissipation 
technique. Light decay under 1%  in actual 
performance lasting 19 months operation. Uniform 
brightness, no dark line in irradiated area in TYC 
High Performance unique rectangular beam angle. 
TYC CHM Luminaire RA> 70 is superior to 

traditional High Pressure Sodium Lighting RA=25 in performance. 
Perform similar to primary color in day light even in night. Effective 
energy conservation more than 60% by using TYC High Performance.

Specifications
Material: aluminum alloy, ABS; pole dimension: ø 50mm- ø  60mm; 
weight: 9.5kg; protection rank: IP65; insulation class 1; power factor: 
0.96; model: 50-B002; certification: CN S 9118 7000.5, G B 7000.1. ■

Website: www .tyc.com.tw

Shenzhen Reashine O ptoelectronics 
Co., Ltd is specialized in designing, 
developing and producting of LED 
Lights products. Reashine’s products 
are exported to America, Europe, 
Japan, Korea and other countries. 

Features
It adopt high power LED as its luminous body which is of high intensity. 
Low power consumption, reliable stability and long lifespan. It replaces 
halogen lamp and is cost saving, energy saving. It gives an instant 
start, no flickering, no humming. Special circuit design, each LED own 
its independent circuit. N o RF interference. CE, RO HS compliant.

Applications   
It is applicable for home, hotel, office hospital, supermarket, 
Residential & Institution, conference & meeting Lighting.  ■

Website: www .reashine.com

Retrofit Integrated O ptic by Venture

Yacht 100W LED Street Luminaire by TYC 
Brother Industrial Co Ltd

RS-BL25W-140D LED bulb lights  by  Reashine
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Modern Lighting : Molecules by Aqua Creations
Israeli unique lighting design studio, Aqua Creations, 
added the Molecules lighting collection to their impressive 
portfolio. Molecules, designed by O fir Zucker & Albi 
Serfaty, collaboration with origami artist Ilan G aribi, is 
made of folded paper sculpted by hand into tessellations of 
individual molecules, with no cuts. The paper used for the 
origami lamp shades perfectly diffuses the light and easily 
resists the folding.  �

Fish Lamps

The Pritzker prize-winning architect Frank Ge hry created the first of his renowned Fish Lamps in 1983, after the 
Formica Corporation requested he find ways to use the firm’s new laminate product – ColorCore. After 
experimenting with the material, Ge hry noticed that the broken pieces looked like fish scales, and from there 
on the renowned designs continued to evolve, with pieces becoming part of collections of the likes of Jasper 
Johns. The softly glowing ‘Fish Lamps’ are fixed to poles or wall sconces, while others can be placed on any 
existing horizontal surface. The forms elegantly curl and flex to suggest motion, while emitting a warm, 
incandescent light.   �

Abyss table lamp by O sko+ Deichmann

Abyss is a table lamp composed by a modular structure of 
injection moulded opal polycarbonate illuminated by a high 
voltage LED strip. This vertebrate structure allows infinite 
combinations of self-standing articulated forms that seem to 
freely float in space. The subliminal perception of this light body 
evokes atmospheres of deep ocean ambience in which luminous 
organisms sinuously and beamingly float into the darkness.  �

Faber Arkea hood with chromotherapy Lighting and U p &  Down technology

Light therapy comes to the kitchen with Faber Arkea in various colour ranges like azure and blue tones 
for relaxation, green for connection with nature, yellow and orange for an energy filled environment. 
The exclusive lamp-hood from the F-light line of designer Faber cooker hoods, the leading ventilation 
hood company since 1955. Due to its cutting edge LED RGB spotlights, with Arkea one can choose 
favourite colour or alternate between a wide range of colours in a loop, giving the best loved room 
in the home a totally unique atmosphere. This lamp comes with maximum savings, warm, uniform 
lighting, with just 3 watts consumed for each LED. It is designed as a white polycarbonate sphere with 
a steel finish, Arkea is not only irresistible in terms of aesthetics, but it also boasts very high 
performance levels, from its powerful and silent Energy motor to its suction capacity, guaranteed by 
powerful activated carbon filters. With its Up & Down technology, it also offers maximum comfort and 
practicality in the kitchen. It is operated by remote control, Arkea gently lowers onto the hob when 
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