ISSN:

JAYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

LIGHTING SYSTEMS

Andijan machine building institute
Assistant Olimjonova Dilrabo
Khusanov Makhmudjon, 3" stage student of
“Energy saving and energy audit”

Abstract. This article provides information on important indicators in the field
of lighting systems. This article mainly examines and analyzes the level of
illumination that varies depending on the function of buildings and offices.
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Lighting systems normally account for more than 20 percent of the
electrical energy consumed in commercial buildings. Lighting systems not only
consume power directly to generate light, in air-conditioned build- ings they
also indirectly account for some of the power consumed by airconditioning
systems, as the heat added by lighting has to be removed by the building
cooling systems.

However, lighting is essential for buildings to ensure the comfort,
productivity and safety of the building’s occupants. Therefore, lighting systems
need to be carefully designed to achieve the desired illumina- tion level while
using the minimum amount of energy.

Energy savings from lighting systems can be achieved by means such as
optimizing lighting levels, improving the efficiency of lighting sys- tems, using
controls, and daylighting (using natural light). This chap-ter provides a brief
description of some basic concepts of lighting followed by typical energy saving
measures for lighting systems.

Lumens. Lumens is the SI unit for luminous flux, which is the quantity
of light emitted by a source or the quantity of light received by a surface.

Typical values of luminous flux emitted by some common sources of light
are given in Table 1.1.
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TABLE 1.1 Luminous Flux Emitted by Common Light Sources

Ne Lamp Lamp wattage Lumens
1
Torch lamp 3W 30
2 75W
Incandescent lamp 950
3 15 W 810
Compact fluorescent lamp
4 36 W
Fluorescent lamp 2,400
5 100 W
High-pressure sodium lamp 10,500
6 131 W 26,000
Low-pressure sodium lamp

Candela. Candela (cd) is a measure of luminous intensity. Originally
luminous intensity was measured in units called candles (based on the
approximate amount of light emitted by a candle flame). Later the term candela
was adopted to allow for consistent and repeatable measure- ments of light,
where 1 candela is equal to 1 candlepower.

Lux. Lux is the Sl unit for illuminance, which is a measure of the

direct illumination on a surface area of one square metre. One lux is
one

lumen/m 2 . Some typical lux values are given in Table:

TABLE 1.2 Typical Lux Values

Ne Location Lux level
1 Basement car parks 15

2 Offices 500

3 Under the shade of a tree 10,000

4 Under the midday sun 100,000

Luminous efficacy. Luminous efficacy is the ratio of luminous flux emit-
ted by a lamp to the power consumed by the lamp and its control gear. This
ratio indicates the efficiency of a lamp in converting electrical power into light.
The units of efficacy are Im/W.
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Edison’s first electric filament lamp had an efficacy of 1.4 Im/W.
However, with research and development, the efficacy of lamps has improved
significantly over the years. Typical values of efficacy for somecommon lamps
are given in Table:

TABLE 1.3 Typical Efficacy of Lamps

Ne Lamp type Efficacy (Im/W)
1 Incandescent 10-15

2 Halogen 13-25

3 Compact fluorescent 50-60

4 Fluorescent lube 69-100

5 Metal halide 85-120

6 High-pressure sodium 80-140

7 Low-pressure sodium 150-200

Color temperature. The color temperature of a light source is a numeri-
cal measurement of its color appearance. It is based on the fact that whenan
object is heated to a temperature high enough it will emit light and as the
temperature is increased, the color of the light emitted will alsoincrease.
For example, when a blacksmith heats a horseshoe, it will firstappear red and
will change to orange, followed by yellow and later white. Color temperature is
defined as the temperature of a blackbody radiator which emits radiation of
the same chromaticity as the lamp. The unit of color temperature is Kelvin
(K). The degree of “warmth” or “cool-ness” of the space is related to the
color temperature of the light source.The lower the color temperature, the
“warmer” the light appears. Light sources that appear violet or blue color
are “cool” while those that are red, yellow or orange are “warm.”

Typical values of color temperature and associated warmness or cool-

ness are given in Table:
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TABLE 1.4 Color Temperature and Warmness of Common
Types of Lamps.

Ne Lamp type Color temperature
(K)

1 Incandescent filament lamp 2600-3000

2 Tungsten halogen 3000-3400

3 Warm white fluorescent 3000

4 Cool white fluorescent 4000

5 Daylight fluorescent 5000

6 Metal halide 3300-5700

7 High-pressure sodium 2000-3200

8 Low-pressure sodium 1600

Color rendering. While color temperature is a measure of the color of a

light source, the color rendering index is an indication of the ability of

a light source to accurately show colors.

Color rendering expresses the appearance of object colors when illuminated
by a given light source as compared to its appearance in a reference light source. It
Is usually expressed as an index called the color rendering index (CRI), which is an
indication of the appearance of an object illuminated by a light source compared to
its appearance under natural light. Natural light will have a CRI of 100. Electric
filament lamps produce a continuous spectrum with all colors present and, there-

fore, they have a CRI of 100. Normally, CRI below 80 is considered poor color
rendering while CRI above 80 is considered good. Typical values of CRI are given

in Table:
TABLE 1.5 Typical Values of Color Rendering Index.
Ne Lamp type Color rendering
index (CRI)

1 Incandescent filament lamp 100

2 Tungsten halogen 100

3 Fluorescent 80-95

4 Metal halide 65-80
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5 High-pressure sodium

25

6 Low-pressure sodium

0

The lighting level or lux level required for a space depends on the type of
space, tasks performed in the space, and other visual requirements.

General guidelines for the illuminance range for different applications

that need to be used when designing of lighting systems are available in
lighting reference books and codes of practice. Asummary of recommended
lighting levels for some common building spaces are given in Table 1.6.

TABLE 1.6 Recommended Illuminance Levels

Ne | Type of area IHluminance (lux) Recommended
design value (lux)
1 | General offices, | 300-750 500
conference
2 | rooms, computer | - -
workstations
3 | School classrooms 200-500 300
4 | Shops, departmental | 300-750 500
stores
5 | Supermarkets 500-1000 750
6 | Hospitals 200-500 300
7 | Lobbies, corridors 100200 150
8 | Hotel rooms: - -
9 | General 75-150 100
10 | Local 200-500 300
11 | Car parks: - -
12 | Parking areas 10-20 15
13 | Entrance 50-300 100

The lighting levels given in Table 1.6 are used generally as a guideline to

ensure that lighting levels provided are adequate for the specific tasks to be
performed while preventing unnecessary wastage of electricity due to excessive
lighting levels.
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Lighting controls. Energy consumed by lighting can also be reduced by
minimizing their usage by better matching operations with demand through lighting
controls. Various systems such as timers, occupancy sensors, and light sensors can
be used to control lighting operations.

a) Timer schedules. Simple timers can be used to switch on and off all or
some lighting circuits at predetermined times based on occupancy sched-ules.
Provision for manual override can be incorporated into the controlsso that
occupants can extend the operating hours of lighting circuitsbased on individual
requirements. Lighting control systems can consist of simple timers that have 24-
hour clocks to switch on and off lighting daily at preset times, or more sophisticated
timers that can be used to program lighting schedules for a year or more, where
holidays and other special requirements can be programmed in advance. Often
lighting operating schedules can also be programmed into building automation
systems to control the operating hours of lighting.

b) Occupancy sensing. Occupancy sensors can also be used to switch on
lighting when a space is occupied and switch off the lighting after a preset time
delay when the space is not occupied. Typical applications for occupancy sensors
are in toilets, car parks, meeting rooms, storage areas, and common corridors. The
two basic technologies used in occupancy sensing devices are infrared and
ultrasonic. Infrared sensors scan the area around them to detect heat generated by
occupants. They are ideal for small open areas such as offices and classrooms.
Ultrasonic sensors emit high frequency sound waves to detect occupancy. The are
generally used in large or obstructed areas. Due to the relative advantages and
disadvantages of the two types of technologies, sensors that incorporate both types
of technologies are available with more effective sensing capabilities.

References

1. Alijanov Donyorbek Dilshodovich Dean of the Faculty of Energetics of Andijan
Machine-building Institute, & Islomov Doniyorbek Davronbekovich Phd student
of Andijan Machine-building Institute. (2023). OPTOELECTRONIC SYSTEM
FOR MONITORING OIL CONTENT IN PURIFIED WATER BASED ON
THE ELEMENT OF DISTURBED TOTAL INTERNAL REFLECTION.
Zenodo. https://doi.org/10.5281/zen0do.10315833

2. Alijanov, D. D. (2023). Storage of Electricity Produced by Photovoltaic Systems.

3. Jomépbek, A. JI. (2022, October). OIITORJIEKTPOHHOE YCTPOMCTBO
JJiA  OIIPEAEJIEHUA  COHAEPXAHMA BOJAbl B HEOTU U

http://web-journal.ru/ 159 Yacmv-21_Tom-1_Mai -2024



http://web-journal.ru/
https://doi.org/10.5281/zenodo.10315833

ISSN:
3030-3680

10.

11.

12.

13.

14,

15.

JAYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

HE®TEITPOJIYKTAX. InProceedings of International Conference on
Scientific Research in Natural and Social Sciences (Vol. 1, No. 1, pp. 71-78).
Donyorbek Dilshodovich Alijanov, ., & Isroiljon Maxammatismoilovich
Boltaboyev, . (2021). Receiver For Registration Of X-Ray And Ultraviolet
Radiation. The American Journal of Engineering and Technology, 3(03), 23-27.
https://doi.org/10.37547/tajet/\Volume03Issue03-04

Alijanov, D. D., & Axmadaliyev, U. A. (2021). APV Receiver In Automated
Systems. The American Journal of Applied sciences.

Alijanov, D. D., & Ergashev, A. A. (2021). Reliability of the brusk package on
acs. ACADEMICIA:  An International  Multidisciplinary ~ Research
Journal, 11(8), 395-401.

Alijanov, D. D. (2020). Optron na osnove APV—priemnika. Muxammad al-
Xorazmiy avlodlari, (3), 13.

Alijanov, D. D., & Axmadaliyev, U. A. (2020). The Pecularities Of Automatic
Headlights. The American Journal of Engineering and Technology.
Dilshodovich, A. D., & Rakhimovich, R. N. (2020). Optoelectronic Method for
Determining the Physicochemical Composition of Liquids. Aemomamuxa u
npoepammuas unsicenepus, (2 (32)), 51-53.

Alijanov, D., & Boltaboyev, I. (2020). Photosensitive sensors in automated
systems. Uumepnayxa, (23-3), 6-7.

Alijanov, D. D., & Boltaboyev, I. M. (2020). Development of automated
analytical systems for physical and chemical parameters of petroleum
products. ACADEMICIA: An International Multidisciplinary Research Journal,
631-635.

Abdulhamid o‘g‘li, T. N., & Botirjon o‘g‘li, A. M. (2024). FOTOELEKTRIK
STANSIYALARNING TIZIMLARINI HISOBLASH TURLARI. Oriental
Journal of Academic and Multidisciplinary Research, 2(3), 49-54.

Abdulhamid o‘g‘li, T. N., & Botirjon o‘g‘li, A. M. (2024). FOTOELEKTRIK
STANSIYALARDAGI INVERTORLARNI XISOBLASH. Oriental Journal of
Academic and Multidisciplinary Research, 2(3), 43-48.

Abdulhamid ogli, T. N., & Axmadaliyev, U. A. (2024). DEVELOPMENT AND
APPLICATION OF 3rd GENERATION SOLAR ELEMENTS. Jlyuwuue
unmeinnexmyanvhvie uccieoosanus, 14(2), 219-225.

Abdulhamid ogli, T. N., & Azamjon ogli, S. H. (2024). IMPLEMENTATION
OF SMALL HYDROPOWER PLANTS IN AGRICULTURE. Jlyuwue
unmeinnexmyanivhvle ucciedosanus, 14(2), 182-186.

http://web-journal.ru/ 160 Yacmv-21_Tom-1_Mai -2024



http://web-journal.ru/

ISSN:
3030-3680

16.

17.

18.

19.

20.

21,

22,
23.

24,

25.

JAYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

Abdulhamid ogli, T. N., & Yuldashboyevich, X. J. (2024). ENERGY-
EFFICIENT HIGH-RISE RESIDENTIAL BUILDINGS. Jlyuwue
unmeinnexmyanvhvle uccieoosanus, 14(2), 93-99.

Abdulhamid ogli, T. N., & Yuldashboyevich, X. J. (2024). SOLAR PANEL
INSTALLATION REQUIREMENTS AND INSTALLATION
PROCESS. Jlyuwue unmennexmyanvrole uccieoosanus, 14(2), 40-47.
Abdulhamid ogli, T. N., Axmadaliyev, U. A., & Botirjon ogli, A. M. (2024). A
GUIDE TO SELECTING INVERTERS AND CONTROLLERS FOR SOLAR
ENERGY DEVICES. J/lyuwuue unmennexmyanvhuvle uccieoosanus, 14(2), 142-
148.

Topvoldiyev, N. (2023). KREMNIY ASOSIDAGI QUYOSH ELEMENTILARI
KONSTRUKTSIYASI. Interpretation and researches, 1(1).

Abdulhamid o‘g‘li, T. N., & Sharipov, M. Z. (2023). ENERGY
DEVELOPMENT PROCESSES IN UZBEKISTAN. Science Promotion, 1 (1),
177-179.

Topvoldiyev, N. (2023). Storage of Electricity Produced by Photovoltaic
Systems.

Alijanov, D. D. (2023). Storage of Electricity Produced by Photovoltaic Systems.
Abdulhamid o‘g‘li, T. N. (2022). Stirling Engine and Principle of
Operation. Global Scientific Review, 4, 9-13.

Abdulhamid o‘g‘li, T. N., & Muhtorovich, K. M. (2022). Stirling's Engine. Texas
Journal of Multidisciplinary Studies, 9, 95-97.

Topvoldiyev, N. (2021). SOLAR TRACKER SYSTEM USING
ARDUINO. Scienceweb academic papers collection.

http://web-journal.ru/ 161 Yacmv-21_Tom-1_Mai -2024



http://web-journal.ru/

