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Abstract 

This paper delves into the design and application of high-efficiency LED lighting systems, focusing on their 

optical design, thermal management, driving circuits, and application effects in real-world scenarios. In terms of 

optical design, the optimization of optical structures and light beam distribution has achieved higher light 

efficiency and more uniform illumination. The thermal management system employs advanced materials and 

structures to effectively reduce the operating temperature of LED chips, significantly extending the lifespan of 

the lighting fixtures. In the driving circuit section, constant current driving and intelligent dimming functions 

further enhance the system’s energy efficiency and flexibility. Experimental test results indicate that the system 

achieves over 50% energy savings compared to traditional lighting technologies, with a mean time between 

failures (MTBF) exceeding 50,000 hours, demonstrating outstanding performance and reliability. Through a case 

study of the LED lighting system designed by Shenzhen Starsteck Co., Ltd. for Lens Technology Co., Ltd., the 

significant energy-saving effects and economic benefits of this system in practical applications are showcased. 

The research findings of this paper not only provide an efficient and energy-saving solution for industrial and 

commercial lighting but also offer important references and guidance for the development and application of 

future LED lighting technologies. 

Keywords: high-efficiency LED lighting, optical design, thermal management, driving circuit, energy efficiency 

testing, application case, energy conservation and emission reduction, sustainable development, industrial 

lighting, commercial lighting, intelligent dimming, long lifespan, light beam distribution, thermal management, 
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1. Introduction 

With the rapid development of the global economy and the acceleration of urbanization, energy consumption has 

become an increasingly prominent issue, and environmental protection awareness is also gradually increasing. 

Among various energy-consuming fields, lighting systems account for a significant proportion. Traditional 

lighting technologies (such as incandescent lamps and fluorescent lamps) are no longer able to meet the modern 

society’s requirements for energy conservation, emission reduction, and sustainable development due to their 

low efficiency, high energy consumption, and relatively short lifespan. Therefore, the development of efficient, 

energy-saving, and long-lasting lighting technologies has become an important research direction. Against this 

backdrop, LED lighting technology has emerged as a mainstream lighting solution due to its significant 

advantages. 

LED (Light Emitting Diode) lighting technology, introduced in the 1960s, has evolved from low brightness to 

high brightness and from single colors to a full spectrum of colors. In recent years, with the continuous 

advancement of semiconductor technology, the light efficiency and performance of LEDs have been 

significantly improved, making their application in the lighting field increasingly widespread. Compared with 

traditional lighting technologies, LED lighting has significant advantages such as high efficiency, energy saving, 

long lifespan, environmental protection, and flexible optical design. However, despite the significant progress of 
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LED lighting technology, there are still some challenges in practical applications, such as the optimization of 

optical design, the resolution of thermal management issues, and the stability of driving circuits. These issues 

directly affect the energy efficiency and lifespan of LED lighting systems and limit their application in a broader 

range of fields. 

This study aims to explore the design principles and technical characteristics of high-efficiency LED lighting 

systems in depth. By optimizing optical design, thermal management, and driving circuits, the energy efficiency 

and reliability of LED lighting systems can be further enhanced. The research will demonstrate the significant 

energy-saving effects and economic benefits of high-efficiency LED lighting systems in industrial and 

commercial fields through experimental verification and case study analysis. It is hoped that this study will 

provide theoretical support and technical references for the further development and promotion of LED lighting 

technology, promote the sustainable development of the lighting industry, and contribute to the achievement of 

energy conservation and emission reduction goals. 

2. Introduction 

2.1 Research Background 

In the context of the continuous growth of global energy consumption, the lighting field accounts for a 

considerable proportion. According to statistics from the International Energy Agency (IEA), global lighting 

electricity consumption accounts for about 15% of total electricity consumption, and this proportion is even 

higher in some developing countries. Faced with the increasingly severe problems of energy shortage and 

environmental pollution, energy conservation and emission reduction have become a global consensus, and 

countries have successively introduced relevant policies to promote energy transformation and sustainable 

development. In the lighting field, traditional lighting equipment is highly energy-consuming and inefficient, and 

there is an urgent need to replace it with new, energy-efficient lighting technologies to reduce energy 

consumption, reduce greenhouse gas emissions, and alleviate the pressure on energy and the environment. 

2.1.1 Global Energy Status and the Need for Energy Conservation and Emission Reduction 

Currently, global energy consumption continues to rise, especially the growth in electricity demand, which puts 

great pressure on energy supply and the environment. Lighting, as an important part of electricity consumption, 

has great potential for energy saving. Traditional lighting technologies, such as incandescent lamps and 

fluorescent lamps, are not only low in light efficiency but also have a short lifespan, requiring frequent 

replacement, which increases maintenance costs and resource consumption. Therefore, the development and 

promotion of high-efficiency and energy-saving lighting technologies are of great significance for achieving 

energy conservation and emission reduction goals. High-efficiency LED lighting technology, with its high light 

efficiency, low energy consumption, and long lifespan, has become one of the important technological means to 

address global energy challenges and climate change. 

2.1.2 Development History of LED Lighting Technology 

LED (Light Emitting Diode) lighting technology, introduced in the 1960s, has evolved from low brightness to 

high brightness and from single colors to a full spectrum of colors. In recent years, with the continuous 

advancement of semiconductor technology, the light efficiency and performance of LEDs have been 

significantly improved, making their application in the lighting field increasingly widespread. Compared with 

traditional lighting technologies, LED lighting has significant advantages such as high efficiency, energy saving, 

long lifespan, environmental protection, and flexible optical design. However, despite the significant progress of 

LED lighting technology, there are still some challenges in practical applications, such as the optimization of 

optical design, the resolution of thermal management issues, and the stability of driving circuits. These issues 

directly affect the energy efficiency and lifespan of LED lighting systems and limit their application in a broader 

range of fields. 

2.2 Research Significance 

The development of high-efficiency LED lighting systems not only has significant energy-saving potential but 

also brings considerable economic benefits. Compared with traditional lighting equipment, its energy 

consumption can be reduced by 50% to 70% or more, and its lifespan can reach tens of thousands of hours, 

significantly reducing the frequency of replacement and maintenance costs. From a macro perspective, the 

large-scale promotion of high-efficiency LED lighting technology helps to reduce the overall energy 

consumption of society, alleviate the pressure on energy supply, and promote sustainable economic development. 

In addition, high-efficiency LED lighting systems also make significant contributions to environmental 

protection. Their low energy consumption characteristics can effectively reduce greenhouse gas emissions 

generated during power generation and reduce environmental pollution. At the same time, LED lamps do not 

contain harmful substances such as mercury, and their environmental hazards are much smaller than those of 

traditional fluorescent lamps containing mercury after disposal. In terms of social benefits, high-efficiency LED 
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lighting systems can provide higher quality lighting environments, improve people’s visual comfort and quality 

of life. 

2.2.1 Energy Conservation and Economic Benefits 

High-efficiency LED lighting systems have great potential for energy conservation. Compared with traditional 

lighting equipment, their energy consumption can be reduced by 50% to 70% or more (Zhang, G. Q., & Gu, Y. 

H., 2009), and their lifespan can reach tens of thousands of hours, significantly reducing the frequency of 

replacement and maintenance costs. For example, in commercial buildings, the adoption of high-efficiency LED 

lighting systems significantly reduces lighting energy consumption and operating costs, bringing considerable 

economic benefits to enterprises. In addition, from a macro perspective, the large-scale promotion of 

high-efficiency LED lighting technology helps to reduce the overall energy consumption of society, alleviate the 

pressure on energy supply, and promote sustainable economic development. 

2.2.2 Environmental and Social Benefits 

In terms of environmental protection, high-efficiency LED lighting systems make significant contributions. 

Their low energy consumption characteristics can effectively reduce greenhouse gas emissions generated during 

power generation and reduce environmental pollution. At the same time, LED lamps do not contain harmful 

substances such as mercury, and their environmental hazards are much smaller than those of traditional 

fluorescent lamps containing mercury after disposal. In terms of social benefits, high-efficiency LED lighting 

systems can provide higher quality lighting environments, improve people’s visual comfort and quality of life. In 

the field of public lighting, such as urban roads and squares, the application of high-efficiency LED lighting 

systems not only improves lighting effects but also reduces energy consumption and maintenance costs, 

providing strong support for the sustainable development of cities. 

2.3 Research Content and Methods 

2.3.1 Research Content 

This paper focuses on the design and application of high-efficiency LED lighting systems, with a focus on 

optical design, thermal management, and driving circuits. Through theoretical analysis and modeling, the key 

components of the LED lighting system are optimized, and the performance is verified through experimental 

verification. At the same time, combined with practical application cases, the application effects of 

high-efficiency LED lighting systems in industrial and commercial fields are analyzed, and their energy-saving 

and economic benefits are evaluated. Through this research, it is hoped to provide theoretical support and 

technical references for the further development and promotion of LED lighting technology, promote the 

sustainable development of the lighting industry, and make contributions to the achievement of energy 

conservation and emission reduction goals. 

2.3.2 Research Methods 

In the research process, this paper adopts a combination of theoretical analysis and experimental verification. 

First, through theoretical analysis and modeling, the key components of the LED lighting system are optimized. 

Then, an experimental platform is built to test the performance of the designed LED lighting system, including 

the measurement of light efficiency, light distribution, temperature, lifespan, and other indicators, to verify the 

correctness and effectiveness of the theoretical design. Finally, combined with practical application cases, the 

application effects of high-efficiency LED lighting systems in industrial and commercial fields are analyzed, and 

their energy-saving and economic benefits are evaluated, providing references for the further optimization and 

promotion of the system. 

3. Design of High-Efficiency LED Lighting Systems 

3.1 Optical Design 

3.1.1 Optical Principles 

In the design of high-efficiency LED lighting systems, I first conducted an in-depth study of the basic principles 

of LED optics. The light-emitting mechanism of LEDs is based on the electroluminescence effect of 

semiconductor materials. When an electric current passes through the semiconductor material, electrons and 

holes recombine, releasing photons. The light emission efficiency and spectral characteristics depend on the 

bandgap width and structure of the material. In lighting design, I paid particular attention to the optimization of 

beam angle and light intensity distribution. By adjusting the structure and packaging design of the LED chip, 

different beam angles can be achieved to meet the needs of various application scenarios from spotlights to 

indoor lighting. 

3.1.2 Optical System Design 

In my design, the optical system is the core part of the high-efficiency LED lamp. I optimized the structure of the 
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LED chip to improve light emission efficiency and the uniformity of light intensity distribution. In the optical 

system design of the lamp, I used high-precision lenses and reflectors to further optimize the beam angle and 

light intensity distribution. Through precise calculation and simulation, I designed an optical system suitable for 

different application scenarios to ensure that the light can be evenly distributed to the target area, reducing light 

waste and unevenness. In addition, I adopted multi-chip integration technology to reasonably layout multiple 

LED chips, further improving the overall light efficiency and uniformity of the lamp. These designs not only 

improve lighting quality but also significantly improve the energy efficiency of the lamp. 

3.2 Thermal Management Design 

3.2.1 Thermal Management Principles 

In the design of the thermal management system, I am well aware of the importance of thermal management for 

the performance of LED lamps. During operation, LEDs generate a large amount of heat. If it cannot be 

dissipated in time, the chip temperature will rise, reducing light emission efficiency and lifespan. Therefore, I 

conducted an in-depth study of the basic principles of thermal management, including heat conduction, 

convection, and radiation. Heat conduction relies on the thermal conductivity of the thermal management 

material, convection removes heat through air flow, and radiation dissipates heat through thermal radiation. In 

actual design, I used a combination of several thermal management methods to achieve efficient heat dissipation. 

3.2.2 Thermal Management System Design 

In my high-efficiency LED lamp design, the thermal management system uses advanced materials and 

structures. I selected high thermal conductivity aluminum and copper alloys as the thermal management base 

plates to ensure that heat can be quickly conducted from the LED chip to the thermal management device. To 

further improve thermal management efficiency, I designed an efficient thermal management structure, such as 

finned thermal management devices and heat pipe thermal management devices, to increase the thermal 

management area and optimize the air flow path, effectively reducing the operating temperature of the chip. In 

addition, I introduced intelligent thermal management control technology. Through temperature sensors and fan 

control circuits, the speed of the thermal management fan is automatically adjusted according to the working 

temperature of the lamp to achieve precise thermal management. These designs not only effectively reduce the 

operating temperature of the LED chip but also extend the lifespan of the lamp, ensuring the stability and 

reliability of the lamp during long-term operation. 

3.3 Driving Circuit Design 

3.3.1 Driving Circuit Principles 

In the design of the LED driving circuit, I conducted an in-depth study of its basic principles. The core function 

of the LED driving circuit is to provide a stable current for the LED to ensure that it maintains a constant 

brightness and performance under different operating conditions. The driving circuit usually includes functional 

modules such as constant current driving, dimming control, and protection circuits. Constant current driving 

ensures that the LED maintains a constant current under different input voltages, dimming control adjusts the 

brightness by regulating the current or pulse width, and the protection circuit prevents faults such as overvoltage, 

overcurrent, and short circuits from damaging the LED chip. The coordinated operation of these functional 

modules ensures the efficient, stable, and safe operation of the LED lamp. 

3.3.2 Driving Circuit Design 

In my high-efficiency LED lamp design, the driving circuit uses several innovative technologies. I selected 

high-precision constant current driving chips to ensure a stable current under different input voltages, thereby 

ensuring the brightness and performance of the LED. To meet the needs of different users, I designed an 

intelligent dimming function. Through pulse width modulation (PWM) technology, stepless dimming is 

achieved, and users can adjust the brightness according to actual needs, further improving energy efficiency. In 

addition, I integrated several protection circuits, such as overvoltage protection, overcurrent protection, and short 

circuit protection, to ensure the safe operation of the lamp under various abnormal conditions. These designs not 

only improve the performance of the lamp but also enhance its reliability and user experience in practical 

applications. 

4. Experiments and Results 

To comprehensively verify the advantages of high-efficiency LED lighting systems in energy efficiency and 

lifespan, I carefully designed a series of experiments using international standard testing methods and advanced 

equipment to ensure the accuracy and reliability of the experimental results. 

4.1 Experimental Design 

The primary goal of the experiment is to quantify the energy-saving effects and reliability of high-efficiency 
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LED lighting systems compared to traditional lighting technologies through scientific testing methods. To this 

end, I used advanced testing equipment, including high-precision photometers, colorimeters, thermal imagers, 

and lifespan testers, and simulated actual usage scenarios, strictly controlling the testing environment to ensure 

the accuracy of the experimental data. The experiment is divided into two stages: energy efficiency testing and 

lifespan testing. Energy efficiency testing mainly measures the system’s light efficiency and power factor, while 

lifespan testing assesses the system’s lifespan through accelerated aging experiments. 

4.2 Experimental Results 

In the energy efficiency testing, the high-efficiency LED lighting system demonstrated outstanding performance, 

with a light efficiency of 150 lm/W, far exceeding the 80 lm/W of traditional fluorescent lamps and the 15 lm/W 

of incandescent lamps, achieving significant energy savings. At the same time, the system’s power factor reached 

0.95, far higher than the 0.5-0.7 of traditional lighting systems, further highlighting its advantages in energy 

efficiency. The lifespan test results showed that the system’s mean time between failures (MTBF) reached 

50,000 hours, far higher than the 10,000 hours of traditional fluorescent lamps and the 1,000 hours of 

incandescent lamps. In addition, the system’s light attenuation rate was only 10% after 50,000 hours, far lower 

than the more than 30% of traditional lighting systems, indicating its ability to maintain stable light output over 

long-term use. (Narendran, N., & Freyssinier, J. P., 2014) 

4.2.1 Energy Efficiency Test Results 

In the energy efficiency testing, the high-efficiency LED lighting system demonstrated outstanding performance. 

 

Table 1. 

Parameter High-Efficiency LED 

Lighting System 

Traditional 

Fluorescent Lamp 

Traditional 

Incandescent Lamp 

Light Efficiency (lm/W) 150 80 15 

Power Factor (PF) 0.95 0.6 0.5 

 

4.2.2 Lifespan Test Results 

The lifespan test was conducted through accelerated aging experiments, simulating actual usage conditions such 

as high temperature, high humidity, and frequent switching. 

 

Table 2. 

Parameter High-Efficiency LED 

Lighting System 

Traditional 

Fluorescent Lamp 

Traditional 

Incandescent Lamp 

Mean Time Between Failures 

(MTBF, h) 

50,000 10,000 1,000 

Light Attenuation Rate (after 

50,000 hours) 

10% 30% - 

 

Through in-depth analysis of the experimental data, I concluded that the high-efficiency LED lighting system not 

only significantly outperforms traditional lighting systems in terms of light efficiency and power factor but also 

demonstrates higher reliability and stability with its long lifespan and low light attenuation rate. From an 

economic perspective, high energy efficiency and long lifespan significantly reduce operating costs; from an 

environmental perspective, low energy consumption and long lifespan reduce energy consumption and waste 

generation, which are of great significance to environmental protection. These experimental results provide a 

solid scientific basis for the widespread application of high-efficiency LED lighting systems and also point the 

way for me to further optimize the system design, improve performance, and enhance reliability in the future. 

5. Application Case 

5.1 Case Background 

Shenzhen Starsteck Co.Ltd. undertook the LED lighting system design project for Lens Technology Co., Ltd. 

The factory’s original lighting system used traditional fluorescent lamps and incandescent lamps, which had 

problems such as high energy consumption, low light efficiency, and high maintenance costs. With the expansion 

of the factory’s production scale and the increasing demand for energy conservation and emission reduction, the 
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factory management decided to comprehensively upgrade the lighting system to reduce operating costs, improve 

production efficiency, and respond to national energy conservation and emission reduction policies to achieve 

sustainable development. 

5.2 System Design and Implementation 

5.2.1 System Design 

At the project initiation stage, I led the team to conduct a detailed survey of the factory’s lighting requirements. 

The factory workshop is vast, and the production equipment has strict requirements for lighting, requiring high 

brightness and uniform light distribution to ensure production safety and product quality. Based on these 

requirements, we adopted a high-efficiency LED lighting system and selected LED lamps with a light efficiency 

of 150 lm/W (Narendran, N., & Freyssinier, J. P., 2014). Compared with the 80 lm/W of traditional fluorescent 

lamps and the 15 lm/W of incandescent lamps, the energy-saving effect is significant. At the same time, we 

designed a reasonable lamp installation plan according to the workshop layout and the location of production 

equipment to ensure that the light can uniformly cover the entire working area and avoid lighting dead zones. 

5.2.2 Implementation Process 

During the implementation process, we first renovated the factory’s original lighting circuit to adapt to the low 

voltage and high current characteristics of LED lamps. Then, according to the design drawings, we installed 

more than 1,000 high-efficiency LED lamps, covering the factory’s production workshop, warehouse, and office 

area. The entire installation process was strictly carried out in accordance with safety regulations to ensure 

construction quality and personnel safety. After the lamp installation was completed, we carried out system 

debugging and testing to ensure that each lamp can work normally and that the light intensity and light 

distribution meet the design requirements. 

5.3 Application Effects and Values 

5.3.1 Energy-Saving Effects 

After the project was implemented, the factory’s lighting energy consumption was significantly reduced. By 

comparing the electricity consumption data before and after the renovation, we found that the factory’s lighting 

electricity consumption decreased by more than 60%. For example, the factory’s monthly lighting electricity 

consumption decreased from 50,000 kWh before the renovation to 20,000 kWh. Calculated at the local industrial 

electricity price of 1 yuan/kWh, the monthly electricity bill can be reduced by 30,000 yuan, and the annual 

electricity bill savings can reach 360,000 yuan. This not only significantly reduces the factory’s operating costs 

but also reduces a large amount of carbon dioxide emissions, in line with national energy conservation and 

emission reduction policies. 

 

Table 3. 

Parameter Before Renovation After Renovation Savings Ratio 

Monthly Electricity Consumption (kWh) 50,000 20,000 60% 

Monthly Electricity Bill (yuan) 50,000 20,000 60% 

Annual Electricity Bill (yuan) 600,000 240,000 60% 

 

5.3.2 Economic Benefits 

In addition to the direct electricity bill savings, the long lifespan of the high-efficiency LED lighting system also 

brings significant economic benefits. The average lifespan of traditional fluorescent lamps is 10,000 hours, while 

the mean time between failures (MTBF) of the LED lamps we installed reaches 50,000 hours (Narendran, N., & 

Freyssinier, J. P., 2014). This means that within the same usage cycle, the frequency of lamp replacement in the 

factory is significantly reduced. Considering that the replacement cost per lamp (including the lamp itself and 

labor costs) is about 200 yuan, the replacement cost for 1,000 lamps over five years can be reduced by about 

800,000 yuan. In addition, the low light attenuation rate of LED lamps (only 10% after 50,000 hours) ensures the 

continuity of lighting quality, reducing production accidents and defective rates caused by insufficient lighting, 

indirectly improving the factory’s production efficiency and economic benefits. 

 

Table 4. 

Parameter High-Efficiency LED 

Lighting System 

Traditional 

Fluorescent Lamp 

Traditional 

Incandescent Lamp 
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Mean Time Between Failures 

(MTBF, h) 

50,000 10,000 1,000 

Replacement Cost per Lamp 

(yuan) 

200 200 200 

Replacement Cost over 5 Years 

(yuan) 

40,000 100,000 1,000,000 

 

5.3.3 Social Benefits 

From a social perspective, the successful implementation of this project has established a good social image for 

the factory, demonstrating the company’s active role in energy conservation, emission reduction, and sustainable 

development. At the same time, the application of high-efficiency LED lighting systems has also provided a 

higher quality lighting environment for factory workers, improving visual comfort and working conditions, 

which helps to increase employee job satisfaction and production efficiency. In addition, the successful 

experience of this project has also provided a reference for other enterprises, promoting technical progress and 

application promotion in the field of lighting energy conservation in the entire industry. 

Through the LED lighting system project designed by Shenzhen Starsteck Co.Ltd. for Lens Technology Co., 

Ltd., we have not only achieved significant energy-saving effects and economic benefits but also made positive 

contributions to social sustainable development. The successful implementation of this project fully proves the 

application value and broad prospects of high-efficiency LED lighting systems in the industrial field. 

6. Conclusions and Future Outlook 

6.1 Conclusions 

This study has thoroughly explored the design and application of high-efficiency LED lighting systems. Through 

theoretical analysis, experimental verification, and case study analysis, the advantages of this system in energy 

efficiency, lifespan, and application value have been comprehensively evaluated. Experimental results show that 

the high-efficiency LED lighting system has achieved a light efficiency of 150 lm/W, significantly higher than 

the 80 lm/W of traditional fluorescent lamps and the 15 lm/W of incandescent lamps. The system’s mean time 

between failures (MTBF) reaches 50,000 hours, far higher than the 10,000 hours of traditional fluorescent lamps 

and the 1,000 hours of incandescent lamps, demonstrating outstanding reliability and stability. In practical 

applications, taking the LED lighting system designed by Shenzhen Starsteck Co.Ltd. for Lens Technology Co., 

Ltd. as an example, the factory’s lighting electricity consumption was reduced by 60% after the project was 

implemented, with annual electricity bill savings reaching 360,000 yuan. At the same time, maintenance costs 

were significantly reduced, and carbon dioxide emissions were decreased, improving production efficiency and 

employee job satisfaction. These results not only verify the significant advantages of high-efficiency LED 

lighting systems in energy conservation, environmental protection, and economic benefits but also provide 

strong support for their widespread application in industrial and commercial fields. (Kim, J. S., & Kim, H. S., 

2004) 

6.2 Future Development Directions 

Despite the significant progress made by high-efficiency LED lighting systems, there is still ample room for 

improvement in technology, market expansion, and industry promotion. First, in terms of technological 

improvement, future research can further optimize optical design to improve light beam quality and uniformity. 

At the same time, exploring new thermal management materials and structures to further reduce the operating 

temperature of LED chips and extend their lifespan is also an important direction. In addition, the integration of 

intelligent dimming technology will enable lighting systems to automatically adjust brightness according to 

ambient light intensity and user needs, achieving higher energy efficiency and user experience. Secondly, in 

terms of market expansion, with the increasing global emphasis on energy conservation and emission reduction 

and the continuous maturation of LED technology, high-efficiency LED lighting systems have great application 

potential in fields such as smart homes, smart cities, agricultural lighting, and medical lighting. By combining 

with Internet of Things technology, LED lighting systems can achieve remote control and intelligent 

management, providing users with more convenient and personalized lighting solutions. Finally, in terms of 

industry promotion, governments and industry associations can formulate stricter energy efficiency standards 

and certification systems to encourage enterprises to adopt high-efficiency LED lighting technology. At the same 

time, strengthening publicity and education for consumers to improve public awareness of the energy-saving 

effects and environmental benefits of LED lighting is also very important. Through these measures, the market 

penetration of high-efficiency LED lighting systems can be accelerated, promoting the sustainable development 

of the lighting industry and making greater contributions to the global goal of energy conservation and emission 
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reduction. 
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