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Abstract: COMPUTER SIMULATION OF RETROFIT LED 

LAMPS.The present paper considers the actual problems of 

development of modern LED products, the features of traditional 

light sources, as well as the possibility of their direct replacement 

by LED. It considers the possibilities of computer modeling of 

LED sources, including LED retrofit lamps. We modeled LED 

lamps with CREE LEDs in CAD COMPAS-3D and TracePro 

Softwares. 
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I. INTRODUCTION 

LEDs are used in almost all areas of lighting engineering. 

Modern LEDs (SD) are characterized by economical energy 

consumption, vibration resistance, rich color scheme, almost 

“eternal” service life (up to 100 thousand hours or more), 

mechanical reliability and strength, lack of inertia. SD has 

already taken its place in the lighting sector, firmly, finding 

its application in automotive headlights, traffic lights, road 

signs, and, of course, lamps of various designs and purposes. 

Therefore, an important issue, especially for Russian 

manufacturers of lighting products, is the development of 

such lamps and devices fully meet modern international 

requirements [1-3]. Development of LED lamps for 

installation in various lamps of industrial and special 

purpose as lighting lamps is our actual purpose. Among the 

main trends in the development of LED-products are: size 

reduction, cost reduction, the use of plastic materials in 

retrofit lamps, besides the expansion of the lamps 

functionality. Recently, the market of LED products is 

actively saturated with similar LED retrofit lamps designed 

to replace the incandescent lamps (light bulbs). These are 

upgraded lamps in which new light sources are enclosed in 

traditional housings. The advent of such products is largely 

due to the technical and economic benefits, determined by 

the simplicity of replacing the old-style lamps with new 

modern analogues. 

II. FEATURES OF LED RETROFIT LAMPS 

The transition from traditional to LED lighting can be 

carried out in one of the two following ways. The first 

involves the replacement of the light source (is) in the 

lighting device (OP). The second involves a complete 

replacement of the lamp or spotlight by the LED device 

[4,5]. Both approaches are associated with advantages and 

disadvantages. 

When switching to LED lighting, you can replace the 

traditional with the –so- called LED retrofit lamp, 

compatible with it in size, connector type, light intensity 

curve (KSS) and power supply parameters. In General, the 
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LED retrofit lamp consists of a traditional base (E27, E14, 

GU10,GU5, 3), which can be installed in a conventional 

cartridge, a glass (plastic) shock-resistant bulb (transparent/ 

matte) with a standard shape (pear-shaped, spherical, 

candle-shaped, etc.), a driver, thanks to which electricity is 

converted into light, a radiator, a cooling driver that extends 

the life of the lamp, a Board with LEDs (Fig. 1). 

 

 
Fig. 1: construction of LED retrofit lamps 

 

In recent years, the market has been almost saturated with 

LED-based lamps with form factors of linear and compact 

fluorescent lamps, as well as incandescent lamps and 

halogen incandescent lamps [6,10]. In terms of lighting 

characteristics, the closest option incandescent steel filament 

is LED lamp, in which the “filament” consists of a set of led 

chips (Fig. 2). 

 

 
Fig. 2: Filament LED bulb of a form factor of 

incandescent bulbs for general purpose 

 

III. COMPUTER SIMULATION OF RETROFIT LED 

LAMPS 

Computer SIMULATION allows to reduce the time and 

material costs to obtain all the information required for the 

project research. Computer modeling in lighting engineering 

consists of the construction of producing models using 

computer-aided design systems and optical modeling 

programs as well as the study of their parameters [7-9]. 

Furthermore, given the obtained information, samples of 

these products can be made and subsequently brought to the 

production of batches. This modeling is necessary for 

calculation of illumination, modeling the function of the 

lighting systems, in addition to the calculations of new  
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lighting systems with the set characteristics. The specialized 

CAE systems (engineering analysis systems) are used in the 

field of making instruments, among which the following 

groups can be distinguished: computer-aided design of 

systems, optical element design programs, optical modeling 

systems such as LightTools, TracePro, ASAP, SPEOS, etc. 

They provide two main ways to visualize the results of 

optical modeling: first, it is the visualization of the 

distribution of the output light characteristics (illumination, 

brightness, light intensity) on the radiation receiver and, 

second, the visualization of light fields (for example, ray 

trajectories) in the optical system. TracePro is the universal 

software for the calculation of rays in the design of lighting 

and non-imaging optical systems, as well as for photometric 

analysis. The development of lighting products begins with 

the creation of a model as accurate as possible to meet the 

parameters of the future product. To this end, it is necessary 

to develop a 3D model, create a database of optical 

properties of the materials and the used coatings. 

IV. MODELING OF LED LAMPS WITH LED ,CREE 

& RESULTS 

Simulate lamp based on LEDs from CREE series ХR–

C7090. 3D LED models and lamps was developed in CAD 

COMPASS-3D (Fig. 3), after which they were exported 

with the Trace Pro system. Here, the parameters of the LED 

as a radiation source, the properties of the substrate surface, 

and the diffuser material were set. We traced the rays and 

simulated light distribution (Fig. 4). 

 

  
Fig. 3: 3D model of LED XR-C7090 and LED lamp 

 

 
Fig. 4. КСС LED lamp with LED XR-C 

The designed LED lamp retrofit form factor incandescent 

lamps for general purpose. To this end, we used modern 

computer technologies of computer-aided design 

COMPASS-3D, and optical modeling by TracePro software. 

The obtained light distribution curves allowed us to come to 

a conclusion about the possibility of using such lamps for 

direct replacement of the traditional lamps. 

REFERENCES 

1. Akgul, Y. (2016). Web Site Accessibility, Quality and 

Vulnerability Assessment: a Survey of Government Web Sites 

in the Turkish Republic. Journal of Information Systems 

Engineering & Management, 1(4), 50. 

https://doi.org/10.20897/lectito.201650 

2. Bayneva I., Concerns of Design of the Energy-Efficient 

Fixtures, International Journal of Applied Engineering 

Research, V. 10, N 3 (2015), pp. 6479-6487.  

3. Bayneva I., Features of Optical Modeling in Educational and 

Scientific Activity, Journal of Fundamental and Applied 

Sciences, 2017. 9(1S), pp. 41-48. 

4. Bayneva I., Calculation and Construction of Optical Elements 

of Light Devices, J. Fundam. Appl. Sci., 2018, 10(6S), pp 

2208-2216. 

5. Bayneva I., The Study of Reflective Optical System 

Characteristics, J. Fundam. Appl. Sci., 2018, 10(4S), pp. 

1198-1204. 

6. Bayneva I., The Features and Prospects for the Development 

of Modern Halogen Light Sources, Journal of Engineering and 

Applied Sciences, 2016, № 11(4), pp. 701-704. 

7. Baynev V., Fedosin S., Triangulation Grids and Hierarchical 

Structures of the Models in Calculation of LED Modules, 

International Journal of Engineering and Technology (UAE), 

2018, 7(2), с.5-8.  

8. Baynev V., Fedosin S., Simulation and Study of Optical 

Systems Based on LEDs. Acta Technica 63 No. 6/2018, pp. 

897–902. 

9. Mirzamasoumzadeh, B., & Mollasadeghi, V. (2013). 

EFFECTS OF OSMOTIC STRESS ON CHLOROPHYLL 

AND PROLINE DIFFERENTWHEAT CULTIVARS, UCT 

Journal of Research in Science, Engineering and Technology, 

1(1): 12-13. 

10. Suiyerkul, B., Aidarbek, K., Chakyroglu, A. K., 

Aitmukhametova, K., & Madina, D. (2018). Archetypes in 

ancient manuscripts and their significance and value in the 

kazakh spiritual ethno culture. Opción, 34(85), 423-446. 

 


