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SMART MICROCLIMATE CONTROL SYSTEM BASED ON AN ADAPTIVE FOG
GENERATOR WITH SOLAR POWER SUPPLY FOR MINING ENTERPRISES

Abstract: In conditions of extremely high temperatures and dustiness at industrial sites—
especially in the mining and construction industries—the need for effective air cooling and dust
suppression systems is increasing. Reducing the formation of natural and man-made dust is a
serious issue for mining enterprises. Fine particulate dust in suspension is generated during the
transportation, handling, storage, and stockpiling of mined material. It is well known that dust
provokes many illnesses commonly categorized as occupational diseases.

In addition, dust generation leads to increased equipment operating costs and presents challenges
in complying with the environmental legislation of the Republic of Uzbekistan.

Keywords: fine water misting, fog generator, technology, mining industry, dustiness, technical
water, renewable natural resources.

YMHASA CUCTEMA MUKPOKJIMUMAT-KOHTPOJISA HA OCHOBE
AJANTHBHOI'O TYMAHOT'EHEPATOPA C COJIHEYHbIM IIUTAHUEM /1151
I'OPHOAOBBIBAIOIIUX ITPEANIPUATUUN

AHHoTaumsi: B ycioBusAX SKCTpeMalbHO BBICOKMX TEMIIEpaTyp U 3albUIEHHOCTH
IPOU3BOJACTBEHHBIX  IUIOLIAJI0OK, OCOOEHHO B TOPHOJOOBIBAIOIIEW M  CTPOMUTEILHOU
IPOMBIIIJICHHOCTH, BO3PacTaeT HEOO0XOAUMOCTh B 3(G(QEKTUBHBIX CUCTEMAX OXJIAXKICHHS
BO3Jyxa M mojaBieHHs Nbuid. CHIKEHHE OOpa30BaHMs NBUIM NMPUPOJHOIO U TEXHOTEHHOI'O
IPOMCXOXKACHUS SBISETCA CEpPbE3HON MPOOJIEMON B TOPHO-IIPOMBIIUICHHBIX MPEANPHUITHSAX.
MenkonucnepcHas MbUIb BO B3BEIIEHHOM COCTOSHUM TNOSIBJISIETCS IPU TPaHCIOPTUPOBKE,
neperpyske, XpaHeHUH, CKJIaJMpOBaHUM TOpPHOM Macchl. BceM M3BeCTHO, YTO MMEHHO NbLIb

MPOBOLUPYET MHOTHE 3aboseBaHusl, KOTOpBbIE 0OBIYHO XapakTepU3yroT Kak
«MpoQecCHOHATBHBIEY.
Kpome Toro, mnbuieHME — 3TO yBEIMYEHHUE 3aTparT MPEAIPHUATUS HA SKCIUIyaTalHio

000pyI0BaHUsI, a TakXe MpoOJeMbl C COOJIIOACHUEM 3KOJIOTHUYECKOTO 3aKOHOJATEIhCTBA
PecriyOnuku Y30ekucraH.

KiioueBble ci10Ba: MEIKOIUCIEPCHOTO PACIBUICHUS BOJbI, TYMaHOTEHEPATOp, TEXHOJOTHS,
TOPHOAOOBIBAIOIIAS TTPOMBIIIEHHOCTh, 3albUIEHHOCTh, TEXHUYECKas BOJIa, BO30OHOBIISIEMbIE
MPUPOJIHBIE PECYPCHI.

QUYOSH ENERGIYASIDA ISHLOVCHI MOSLANUVCHAN TUMAN HOSIL
QILUVCHI GENERATOR ASOSIDAGI KON SANOATI UCHUN MO‘LJALLANGAN
AQLLI MIKROIQLIM NAZORATI TIZIMI
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Annotatsiya: Ishlab chiqarish maydonlarida, aynigsa konchilik va qurilish sanoatida, o‘ta yuqori
harorat va changlanish sharoitida havo sovitish va changni bostirish bo‘yicha samarali tizimlarga
ehtiyoj ortib bormoqda. Tabily va texnogen manbali chang hosil bo‘lishini kamaytirish kon
sanoat korxonalarida dolzarb muammolardan biridir. Mayda dispers chang ko‘p hollarda ruda
massasini tashish, ortish, saqlash va omborlash jarayonlarida havoda muallaq holatda paydo
bo‘ladi. Hammaga ma’lumki, aynan chang ko‘plab kasalliklarni keltirib chiqaradi va ularning
aksariyati "kasbiy" deb ataladi.

Bundan tashqari, changlanish korxonada uskunalarni ishlatish xarajatlarining oshishiga olib
keladi hamda O°‘zbekiston Respublikasi ekologik qonunchiligiga rioya qilishda muammolarni
yuzaga keltiradi.

Kalit so‘zlar: suvning mayda zarrachalarga purkalishi, tuman hosil qiluvchi generator,
texnologiya, kon sanoati, changlanish, texnik suv, gayta tiklanuvchi tabiiy resurslar.

One of the modern and effective technologies is the use of fine water misting systems, also
known as fog generators. This technology involves creating a fine water mist that quickly
evaporates without wetting surfaces. These systems are widely used for air cooling and
humidification. The technology not only helps reduce air temperature but also significantly
lowers the concentration of harmful particles in the atmosphere, creating safer and more
comfortable working conditions.

Fine water misting is based on supplying water under high or low pressure through special
nozzles, which produce microscopic droplets with diameters ranging from 5 to 50 microns.
These droplets do not wet surfaces and evaporate quickly into the air. During evaporation,
thermal energy is absorbed, which helps lower air temperature. The small droplets also bind
effectively to dust particles, making them heavier and causing them to settle.

The use of such technology ensures effective air temperature reduction by 5-10°C, dust
concentration reduction by 70-90%, and increases work efficiency—up to 90% or more. The use
of renewable natural resources and economical consumption of technical water (from 5 to 50

liters per hour) represents a rational use of natural resources.

This new technology helps purify the air from harmful gases and dust. The main features of the
technology include:

- Easy maintenance and flexible installation;

- No wetting of surfaces;

- Reduced fire hazard in dry areas;

- Improved working conditions and reduced risk of worker overheating.

The technology reduces the volume of water required for standard dust suppression by up to 10
times. When using special spray nozzles and adhering to proper solution delivery protocols, the
amount of dust-suppressing solution needed for treating mined material can also be reduced.
Without dust suppressants in the water used for dust suppression, the sprayed water dries quickly

on the material’s surface, and dust can reappear. Dust suppressants dissolved in water penetrate
the material and bind the particles together. As a result, the mass and size of particles increase,
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preventing dust from becoming airborne. There is a significant difference between suppression
systems with and without additives. Many dry, dusty materials are practically unaffected by plain
water—some parts become excessively wet, while others remain dry and dusty. By adding
wetting agents to the water and spraying this solution onto dry, dusty material, reliable and long-
lasting dust suppression is achieved.

Fine water misting (fog generators) is a progressive and environmentally safe technology that
effectively combats heat and dust in industrial facilities and public spaces. The use of fog
generators improves sanitary and hygienic conditions, boosts labor productivity, and reduces the
risks associated with high temperatures and dustiness. Considering climate change and growing
demands for comfortable working environments, such systems are becoming an essential part of
modern industrial infrastructure.
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