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RESEARCH STATEMENT: 

The research paper enlightens the use of solar-powered LED streetlights for energy-efficient 

lighting in futuristic Viksit Bharat, analyzing power time, fixtures, over-voltage current, and 

ambient lighting network architecture. This paper modelled a new innovative concept of 

street road enacted with the MATLAB, HOMER ENERGY, and DIALUX software to 

simulate and model luminaries of automated LED streetlights in an Indian city, focusing on 

automatic intensity, Color Rendering Index (CRI) and Color, Color Temperature (CCT) 

surveillance and density simulation for nightfall and dusk use. 

The exploration article is examined and compared. 

RESEARCH OUTLINE 

Road networks facilitate trade, transport, social integration, and economic development in 

India. They offer easy accessibility, flexibility, door-to-door service, and reliability, leading 

to an 11- fold increase in road length [1-4]. 

India's road network grew 59% from 2013 to 2023, shifting passenger and freight movement 

towards roads. As per database acquisition and data wrangled. 
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NOVELTY & APPLICATIONS 

Road lighting criteria, influenced by user speed, traffic volume, and navigation difficulty, 

ranges from strict to relaxed. The artificial extending and durability of proposed ME-Class 

Street lighting enhances security, quality of life, and safety for drivers, riders, and 

pedestrians. 

The paper presents a Design Optimization method for energy-efficient lighting installations, 

utilizing DILUX lighting simulation, MPPT algorithm, and MATLAB simulation for optimal 

solutions. 

Type Distance (in Km) 

National Highways/Expressways 79,116 km 

State Highways 1,55,716 km 

Other Roads 44,55,010 km 

Table 1.2 Percentage of different Lanes 

Type Distance (in Km) 

Single Lane/ Intermediate Lane 19,330 km (24%) 

Double Lane 40,658 km (52%) 

Four Lane/ Six Lane/ Eight Lane 19,128 km (24%) 
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Table 1.3. Different Luminaires And Their Percentage 

Description Units (Numbers) Proportion (%) 

High Mast Lamps 20 0.56 

Halogen Lamps 180 5.05 

Mercury Vapour Lamps 252 7.0 

Sodium Vapour Lamps 477 13.40 

T8/T5 Florescent Lamps 2381 66.86 

Others (MH) Lamps 251 7.05 

Total 3,561 100.00 

ME Class LED Fixture with Pole Mounting (Methodology)
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Simulation Visuals of Street Before Simulation with Luminaire 
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Calculated values: 0.46 0.06 0.08 0 0.98 
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according to class: 
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Photometric Computation: Isoline Illumination Rendering Results of LED Streetlight 

for Streets 
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MPPT Voltage Range of Solar Street Light

Power vs Voltage curve for different irradiance 

 

Luminous flux of tested LED as function of current intensity 
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Conclusion 

The real-life case of Indian city study demonstrates a custom design method that significantly 

reduces roadway lighting energy costs and CO2 emissions without requiring high-cost 

technologies. This method can be applied to large optimization problems like city-scale 

retrofits and can save on all road types and lighting classes. The method doesn't require 

additional equipment and is competitive with traditional design paradigms due to falling LED 

prices. 

 



 

Vidhyayana - ISSN 2454-8596 
An International Multidisciplinary Peer-Reviewed E-Journal 

www.vidhyayanaejournal.org 
Indexed in: Crossref, ROAD & Google Scholar 

Volume 9, Special Issue 2, March 2024 
A Virtual Conference in Amrit Kaal on “Viksit Bharat@2047” Page No. 822 

References

 Kostic M, and Djokic L. 2009. Recommendations for energy efficient andvisually 

acceptable stre lighting. Energy 34(10):1565 – 1572. 

 D. d. Santo, C. I. F. Agreira and M. S. Perdigão, “An educational approach to a cost-

efficiency analysis between lighting solutions using DIALux,” in Power Engineering 

Conference (UPEC), 4 International Universities, 2013. 

 N. Zheludev, “The life and times of the LED- a 100-year history,” Nature Photonics, vol. 

1, pp. 1192, 2007. 

 N. Narendran and Y. Gu, “Life of LED-based white light sources,” IEEE J. Disp. 

Technol., vol. 1, 167–171, 2005. 

 N. Narendran, L. Deng, R. M. Pysar, Y. Gu and Y. H., “Performance characteristics of 

high-powe light-emitting diodes,” in SPIE Third Int. Conf. on Solid State Lighting, San 

Diego, CA, 2003. 

 Salata, F.; Golasi, I.; Bovenzi, S.; Vollaro, E.D.L.; Pagliaro, F.; Cellucci, L.; Coppi, M.; 

Guglierm F.; Vollaro, A.D.L. Energy Optimization of Road Tunnel Lighting Systems. 

Sustainability 2015, 7 9664–9680. 

 




