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Abstract
The article scientifically substantiates the improvement of the system's energy efficiency and efficiency indicators compared to 
analog systems as a result of the use of renewable alternative energy sources such as power sources, motion sensors, and pho-
tosensors installed by LED lamps in electric lighting networks. The authors have developed recommendations for the use of en-
ergy-efficient LED lamps in electric lighting networks based on the results of experimental studies and theoretical calculations.
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1. Introduction
In all countries of the world with developed economies, today 
the issue of saving energy resources and further improving the 
economic efficiency of electric lighting networks is considered one 
of the most urgent, and special attention is being paid to this issue.

In accordance with the Decree of the President of the Republic 
of Uzbekistan dated 03/04/2024. UP No. 109 "On Amendments 
to Certain Legislative Acts of the Republic of Uzbekistan on 
issues identified in the strategy "Uzbekistan-2030" On August 27, 
2024, the President of Uzbekistan signed a decree “On measures 
to expand the use and utilization of energy resources in order to 
improve energy efficiency.”

Based on these sources, an in-depth analysis of the research work 
carried out by experts in this field has shown that positive solutions 
to the issues of increasing energy saving and economic efficiency 
in electric lighting networks are inextricably linked to the correct 
choice of types of electric lighting devices in each specific case, 
the implementation of uninterrupted power supply to consumers 
through renewable alternative energy sources and the process of 
automatic control of modes equipment operation. To date, there 
are topical issues in this area that have not been fully studied [1-9].

Based on the above sources, the outdoor electric lighting networks 
of the central street of the city of Karshi were selected as the object 

of research.

1.1 The Purpose, Objectives and Methodology of the Research 
Work
The purpose of this research work was to scientifically substantiate 
the improvement of energy efficiency and economic efficiency of 
the system in accordance with the results of experimental and 
theoretical calculations due to the correct choice of light sources 
that provide adequate and high-quality artificial lighting in each 
specific case, including the central street of the city of Karshi 
[10,11].

It is known from the results of operation that the important practical 
significance inherent in electric lighting lies in the fact that the 
creation of standard and high-quality lighting, defined in each 
area in accordance with the "rules for the installation of electrical 
appliances" in a particular case, guarantees the prevention of 
various technical malfunctions or disasters. Simultaneously with 
the increase in labor productivity and based on the information 
described above, this scientific article draws conclusions that 
scientifically substantiate the increase in energy efficiency and 
efficiency of the system as a result of the use of LED electric 
lighting installed in motion and photo sensors that receive energy-
efficient, continuous energy supply from renewable alternative 
energy sources to the electric lighting network as the selected 
central streets of the city of Karshi.

Journal of Genetic Engineering and Biotechnology Research

ISSN: 2690- 912X



SA
M

PL
E C

OPY
 

UNPU
BLIS

HED PA
PE

R

J Gene Engg Bio Res, 2025 Volume 7 | Issue 2 | 2

In order to ensure the simplicity of conducting a comparative 
in-depth analysis, the tables presented the average values of the 
experimental study results [12-14]. The work on the technical 
accounting of light and electricity in the electric lighting network 
of the central street of the city of Karshi was carried out using 
methods for calculating the coefficient of traditional comparative 
power and electricity losses used in practice.

Work on the accounting of the electric lighting network was carried 
out at the following stages:
•	 Work on the lighting and electrical technical calculation of the 

electric lighting network was performed in two cases, namely, 
the electric lighting network uses high-pressure gas-discharge 
DRLs, compact gas-discharge and light-emitting LED lighting 
devices that receive energy-efficient and energy supply from 
autonomous solar photovoltaic batteries connected to the 
consumer and the installed capacities P1.o'r, P2.o'r, P3.o'r,P4.o'r;

•	 Based on the "Rules for the installation of electrical 
appliances" at selected working points on the surface of the 
illuminated area, the calculation of the electricity required by 
consumers to provide the standard and high-quality lighting 
specified in each specific case was carried out.;

•	 The main parameters of the electric lighting network were 
determined, which characterize the indicators of energy 
efficiency and economy.

1.2 The Results of the Experiment
To ensure adequate and high-quality lighting in the electric 
lighting network of the central street of Karshi, high-pressure 
DRL gas discharge systems and energy-saving systems powered 
by autonomous solar photovoltaic batteries have been selected. 
The main parameters describing LED electric lighting with LED 
backlight installed in motion sensors are shown in Table 1.

№ Model and main parameters of electric lighting
17. Model DPL 250 

Rated voltage and frequency 220 В, 50 Gers
Capacity 250 W
The Sokol type Е40
Service life 10 000 hour
Luminous flux 1200 Lm
Light transmission 60 Lm/W

2. Model CDM-R111
Rated voltage and frequency 220 В, 50 Gts
Capacity 20 W
The Sokol type GX8.5
Service life 9 000 hour
Luminous flux 750 Lm
Light transmission 85 Лм/W

3. Model ZGSM 150
Rated voltage ДC 12/24v
Capacity 150 W
The flow of light 14 000 Lm
Light transmission 165 Lm/W
Type of management Motion sensor
The distance of the motion sensor response 11-12 m
Average battery charging time 4-5 hour
Average battery discharge time 24 hour

4. Model ZGSM 12
Rated voltage ДC 12/24v
Capacity 12 W
The flow of light 720 Lm
Light transmission 192 Lm/W
Type of management Motion sensor
The distance of the motion sensor response 6-7 m.
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Average battery charging time 4-5 hour
Average battery discharge time 24 hour

Table 1: The Main Parameters of Consumers of the Electric Lighting Network

Since the object studied in the research paper is an urban highway, 
the standard lighting according to the "Building Codes and 
Regulations" is determined in the amount of ЕМ≈15 Lk,, for the 
width of the road for vehicle traffic, ЕМ≈4 Lk,  for sidewalks 
intended for pedestrian traffic [15-18].

The results of measuring the uniform illumination of the track 
surface using the comparative power method at several selected 
points were presented in Table 2.

№ The model of 
electric lamps

Power of electric 
lampsW

Illuminated surface area- maximum 
and minimum values Lux.

Average illumination of 
the field surface Lux.

Required standard illumination 
of the site surface Lux

Section of highway where vehicles are moving
1 DRL 250 250 W Еmax=17,2 Lux 

Еmin=14,7 Lux
Еo’rt=15,9 Lux 15 Lux

2 ZGSM 150 150 W Еmax=16,9 Lux
Еmin=14,3 Lux

Еo’rt=15,6 Lux

Pedestrian path area
3 CDM-R 20 W Еmax=5,1 Lux 

Еmin=3,6 Lux
Еo’rt=4,35 Lux 4 Lux

4 ZGSM 12 12 W Еmax=5,3 Lux
Еmin=3,2 Lux

Еo’rt=4,25 Lux

Table 2: Field Surface Illumination Indicators 

Data on the number of luminaires, the height of their installation 
on supports and voltage losses occurring in operating mode were 
presented in Table 3 below based on the results of experimental 
and theoretical calculations obtained for roads intended for traffic 
and pedestrians on one section of the electric lighting network.

The number of lamps required to ensure the standard illumination 
of the surface of the site along the width of roads intended for 
the movement of highways and pedestrians, and their installed 
capacity in one lighting area, the operating time during the day, 
and the quantity values calculated under the maximum load of 
consumed electricity are shown in table 4.

The model of 
electric lamps

Number
of fixtures

Height of installation 
of lamps (m)

The distance between 
the lights (m)

∆U – voltage loss in the 
electric lighting network

DRL 250 30 8 25 2,3 %
ZGSM 150 30 8 25 1,9 %
CDM-R 30 4,8 16 1,7 %
ZGSM 12 30 4,8 16 1,4 %

The model of 
electric lamps

Number
of fixtures

Installed capacity 
(кW)

Average working 
hours per day (hour)

The amount of electricity 
consumed (кW• hour)

DRL 250 30 7,5 9 67,5 
ZGSM 150 30 4,5 9 40,5 
CDM-R 30 0,6 9 5,4 
ZGSM 12 30 0,36 9 3,24 

Table 3: Lighting and Electrical Parameters of Electric Lighting in the Network

Table 4: Lighting and Electrical Parameters of Electric Lighting in the Network 

The electricity consumed during one day and one year of moderate 
use in one section of the road lighting network intended for 
highway and pedestrian traffic, depending on the geographical 

latitude at which the city of Karshi is located, was determined from 
the following equations.
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An in-depth analysis of the results of the study showed that in the 
case when high-pressure DRL gas-discharge lamps and compact 
CDM-R gas-discharge lamps were used on one section of the road 
lighting network, designed for traffic on motorways and pedestrians 
in accordance with the "Building Codes and Regulations", the 
installed electric lighting capacity necessary to ensure regulatory 
and high-quality lighting, installed in The amount of Em=15 lux ва 
Em=4 lux is P1.o'r=8,1 kW. In case 2, i.e. with energy efficient, LED 
lamps are used, their installed power is P2.o'r=4,86 kW. The results 
of this study mean that in case 1, 26.6 MW• hours of electricity 
will be used, and in case 2, 16 MW• hours if the electric lighting 
network is used throughout the year.

2. Conclusions
Based on the results of experimental studies, it was determined 
that the lamps selected to provide standard lighting in each specific 
case for the research object will fully comply with the "Rules for 
installing electrical appliances" studied by students in terms of 
their number and configuration.;

the light sources located at the research site and the electric lighting 
that fully meets the technical requirements were selected, the main 
parameters of the electric lighting network that characterize one 
site were determined and analyzed in detail based on a comparison;

as a result of the replacement of gas-discharge lamps, which are also 
currently used in electric lighting networks, with energy-saving 
lamps with diode lamps, an improvement in energy efficiency and 
efficiency of the system has been scientifically substantiated.
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