=
w
-~
v
o
w
>
z
-

BUXORO

DAVLAT
TEXNIKA

B




Taxpupuam xativamu paucu:
CHUIJUKOBA C.F. -
Byxopo naBaaT TeXHUKAa YHHBEPCHUTETH PEKTOPHU
Myoeunu:
HU3AMOB A.Bb. -
ByxITY naMuii uuiiap Ba HHHOBanUsIap 6yiin4a npopexkTopu
Taxpup xaiivamu:
MYKHAMOB K.M. — V3P ®A axanemuru (Y3MVY)
JKAJHUIIOB A.T. — V3P ®A axagemuru (TomkenT kumé-texuonorust MTH)
HEI'MATOB C.H. — V3P ®A akanemuru (“Dan Ba Tapakkuét” JJYK)
BAXOIMPOB F.A. — 1.0.1., npodeccop, Y3P @A Gomr uimuii KoTHOH
XAMU OB 0.X. — uxrucon dannapu gokropu, npodeccop (byxAV)
KAJINIIOB T.K. — uxricon pannapu noxkropu (DSc), npodeccop (TKTHN)
MNAPJAEBA M. — ByxITY &émnap macananapu Ba MabHaBUH-Mabpuduil niniap
Oyitnua OupuHuM npopexTopH, pancada annapu nokropu (DSc)

XOKHEB A.X. — yKyB nnuiapu 0yitnya npopekrop, texuuka ¢.¢.a. (PhD)
CAUNJOB C.B. — byxopo JTY monusa Ba UKTHCO HIUTapH OYHHYa IPOPEKTOPH
KYPBOHOB XK.M. — texnuka ¢annapu gokropu, npodeccop (Camapkang UCH)
AJIM30B B.3. — Texunka danapu gokropu (DSc), mpodeccop, Y3PDA YHKU
ACTAHOB C.X. — ¢uznuka-mateMaTrka paHIapu JOKTOpH, Ipodeccop
PAXMOHOB X.K. — TexHuKa (anmapu T0KTopH, npodeccop
BOXHAOB M.M. — TtexHuka ¢aHmapu JOKTOPH, Ipodeccop
JKVYPAEB X.®. - Texuuka (aHnapy T0KTOPH, Podeccop
CAJYJIJIAEB H.H. - rexauka ¢annapu goxropu (DSc), mpodeccop
MAKHNAOB K.X. — Texnuka daniapu J0KTopH, mpodeccop
®O3UJIOB C.®. — TexHuKa (hanmapu JOKTOpH, mpodeccop
HNUCABAEB U.B. — TexHuka Qaniapu JOKTOpH, mpodeccop
ABAYPAXMOHOB O.P. — texuuka (hanmapu J0KTOpH, mpodeccop
TFA®YPOB K.X. — texnuka ¢annapu gokropu (DSc), mpodeccop
XAMJIAPOB A.A. — Texuuka pannapu gokropu (DSc), 1onent
JKVYPAEB ®.V. — Texuuka pannapu goxropu (DSc), mpodeccop
MYPAJTOBA ®.P. — nenaroruka ¢annapu gokropu (DSc), mpodeccop
KYMAEB M.P. — ¢wusuka-maremaruka pannapu gokropu (DSc), mpodeccop
FOHYCOBATT.C. — ¢ancada danmapu moxropu (DSc), mpodeccop
BOBOEB A.U. — uxtrconuér ammapu HoM301u, mpogdeccop
TYXTAEBA 3.I1I. — texunka daumapu gokropu (DSc), mpodeccop
MAXMYJIOB M.K — texnuka anmapu qokropu (DSc), mpodeccop
XAMHUTOB P.P. — Texnuka pannapu gokropu (DSc), nmpodeccop
BO3OPOB F'.P. — texuuka dannapu qokropu (DSc), mpodeccop
BOJITAEB 3.U. — dusuka-maremaruka ¢annapu nokropu (DSc), mpodeccop
OJITUEB A.T. — texuuka dannapu nokropu, (DSc)
KAJMNJIOB P.B. — texuuka damrapu nokropu (DSc), mpodeccop
MAXMYJAOB M.H. — texnuka ¢pannapu noxropu (DSc), mpodeccop
MAKHNAOBA H.K. — texuuka dannapu goxkropu (DSc), mpodeccop
AXMEJOB B.H. — texnauka ¢aunnapu gokropu (DSc), mpodeccop
MAXMYJOB P.A. — texnuka ¢annapu nokropu (DSc), mpodeccop
MMYJATOBA M.M. — pusuka-maTemaruka panmapu HOM30a4, Ipodeccop
PAXMATOB HI.A. — negaroruka ¢annapu 6yiinda ¢ancada noxropu (PhD)
OYMNJIOB A.P. — texnuka dannapu noxropu (DSc), momeHt
VYPHUHOB Y.A. — nenaroruka darnapu gokropu (DSc), npodeccop
ITYJIATOBA C.Y. — texuuka darnapu gokropu (DSc), npodeccop
CAMMEBA HI1.X. — nenaroruka ¢annapu gokropu (DSc), mpodeccop
TEIIAEB M.X. — ¢usuka-maremaruka dannapu nqokropu (DSc), mpodeccop
XAHUTOB B.Y. — uxruconuét dannapu nokropu (DSc), noneHt
XOKHEB .M. —texuuka ¢annapu gokropu (DSc), nonent
XAMHATOB II.H. — ukTHCORUET (annapu gokropu (DSc), noneHT
30MPOB 3.X. — pancada dannapu nokropu (DSc), nouenr
HAP3UEB M.C. — texuuka ¢annapu gokropu (DSc), nonent
HAMA3OBA H./Ik. — ukrucoauét ¢annapu 6.¢.a. (PhD), momeHT

Bowt myxappup: TYCTOB X.B. — kumé (annapu 10KTopu, nmpodeccop

Myxappupnap: ApruxoBa M.M., Ucramosa I'.X.
Mycaxxux: bapakaena JI.D.

®AH BA TEXHOJIOTUAJIAP

TAPAKKHETH
UIMUMN — TEXHUKABUN KYPHAN

PA3ZBUTHUE HAYKHU N

TEXHOJIOT'U
HAYYHO - TEXHUYECKMIA XYPHAN

JKypuan Yibexucmon maméyom ea
axoopom azenmauzu byxopo eunoamu
oowmkapmacuoa 2014 iun 22-
cenmaopoa Ne 05-066-connu 2ysoxnoma
ounan pyitxamea o1un2an

Mpyaccuc:
Byxopo oaenam mexnuka
YHUgepcumemu

Kypnan Y3zbexucmon
Pecnyonuxkacu Bazupnap
Maxxamacu xyzypuoazu OAK
Paécamununz 2017 iiun 29-
mapmoazu No239/5-connu Kapopu
ounan ouccepmauuanap acocuii
UMW HAMUNCAIAPUHI YON
IMUWL MAGCUA IMUN2AH UTMUTL
Hawipaap pyuxamuza KUpUmuizan.
2019 iiunoa Y3zéexucmon
Pecnyonuxacu OAK Paécamunune
Kapopaapu ounan Kaiuma
pyiixamoan ymKazuizan.

Taxpupuam manzunu:
200117, Byxopo waxpu, K. Mypma3zoes
kyuacu, 15-yii, bByxopo oasnam
MmexHUKa yHugepcumemu
Ten: 0(365) 223-92-40
Daxc: 0(365) 223-78-84
Dnexkmpon manzun:
E-mail: fantt jurnal @umail.uz

AKypuannunz mynuk snekmpon
eapuanmu ounan
http://journal.bstu.uz

caiimu OpKaiu manuiul MymKuH.

Ywoy sncypnanoa uon smunzan
Mamepuaniap maxpupusmHune éma
pyxcamucu3 myyiuK éKu KUCMAH 4On

IMUNUMU MYMKUH IMAC.
Taxpupuamuunz puxpu myannugnap
duxpu ounan xap ooum xam moc
mywmacauzu Mmymkun. Kypnanoa

EpumuIcan MamepuaiiapHun2
XAKKOHUIUZU YUYH MAKOIAIAPHUHL

Mmyannugnapu ea pekinama depysuunap
Mmacwvyaoupaap.




MYHJAAPUXA-COJEPKAHMHUE—-CONTENT

Axsie H.II. Dxcruryaranus HePTSHBIX MECTOPOXKICHHUH C TPYTHOU3BJICKAEMBIMH 3aMacamMu. ... | S
HazapanueBa H. Jle3onopanusiam skapaéHu THAPOUHAMUKACHHY SXIIUIAIIIA CEKIIHUsIIapra
AKPATHIT HCTHRKOOTITADH . ...ttt ettt ettt et et et e ettt e e ettt et eeeieeeaa 12
Mansurov O.A. Improving the drying process of fruits using convective method................... 17
Urinov A.A. Magistral quvurlari himoya qoplamalarini modifikatsiyalashda uglevodorod

xomashyosi va bitum piroliz chiqindilarini qo‘llash salohiyati..........................oo. 21
Hopo6oeB O.H., YixaeB 3. Pacuer 0CHOBHOI0 ITapaMeTpa eMKOCTHOTO IATYHKA. .................. 25
Tog‘aymurodov S.Z, Rasulova B.I. Yuklama tokining o‘zgarishini transformatorlarning ichki
izolyatsiyasiga bog‘ligligini tekshiriSh................ooiiiiiiiiiii e 30
Berdiyev D.M., Komilova G.M. Shtamp asboblarining termik ishlov berish harorat rejimlarini
OPtIMAllASUITISI. ... e 34
3okupona JI.A. CBOOOJIHBIX M BRIHYKJIECHHBIX KOJeOaHui Ha yctaHOBKe - TM 155............. .| 38
Bibutov N.S., Hojiyev A.X., Xabibov F.Yu., Xamroyev X.X. Metall konstruksiyalar........... 42
Shukrullayev J.O., Jo‘rayev X.F. Barabanli quritgichda gidrodinamik rejimlarini nazariy

tadqiq QUISH. ... 51

BexxkynaoB [I:k.1l. AnanTuBHBIN BUPTYaIbHBIN aHATU3aTOP HA OCHOBE METO/IA “‘IBUKYIIETOCS
OKHA”, IpeJHa3HAYCHHBIN U1l ONPEACIICHUS U aHallM3a KaueCTBEHHBIX ITOKa3aTeen Xaopuaa
KaJlus B P&KUME PEalbHOTO BPEMEHU, TTOCTOSHHO aal TUPYIONINI CBOW alnropuT™ paboThl Ha
OCHOBE ITOCIIEIHIX JTAHHDBIX . . ..ttt ettt et et e e et et e e e e e e e et e e ettt 56

Mahmudov G*.B., Ravshanov F.A., Qalandarov A.F. Sianlash jarayonida ionselektiv
elektrodi usuli yordamida sian konsentratsiyasini o‘lchash aniqgligini oshirish..................... 63
Obidov H.O. Gazni qayta ishlash zavodlarida turli xildagi absorbentlarning tahlili va jihoz,
qurilmalarning korroziyalanishini oldini OliSh...............cciiiiiiiii it 72
Tilloeva Sh., Sharipov K. Improvement of the demercaptanization process based on kerosene
Production teChNOIOGY ... ...t 77
Jo‘rayeva D.Sh., Jumayev J.H., Atoyev E.X. Sintez qilib olingan 1-(defenilamino)butanon-2
ning xromato-mass spektri tahlili................... 81
AxmenoBa O.b., MycragoeB b.2K. Pudopmunr xapaéHu ydyH sIHTH aBJIOJ] KaTalIU3aTOPUHU
)2 012 1 1 T 85
Cadapos E.T., I'ypo B.IL., Pacynosa C.H., Py3ues Y.H., A6ayniaes ®@.P., Acanos A.M.
CoBepIICHCTBOBAHNUE TEXHOJIOT U OJTYUYCHHUS BRICOKOYHCTOTO BOJIL(GPAMOB Or'0 aHTHIPHIA. . .. . . 90
Tojiyev 0.0., Sharipov Q.Q., Yaminov F.F. Neft va gaz quduglarining mahsuldorligini
oshirish uchun tarkibi yaxshilangan kislota eritmasini olish..................ccoviiiiiiiiiiiiiian.. 95
®o3ua0B X.C., Typooxonos C.M., ®o3unoB C.®. DTUI cIUPTH KyO KOJIJUFH CUBYII MOWH
acocuia in3en EKHIIFIIIAPH YUYH MOMJIOBYH Ba €TMPUJIMIITa KapIIK IPUCAIKAIAPHH OJIUIII . . . ... 100
Panoyev E.R., Do‘stov H.B., Nurnazirova G.D. Buxoro neftni qayta ishlash zavodidagi mazut
xomashyosining fizik — kimyoviy tahlili va undan moy va koks olish jarayonini tahlil qilish...... 107
Soatov B.Sh., Xasanov A.S., Hakimov K.J., Muhammadiyev E.M. Xondiza polimetall

ma’danlarining kollektiv-selektiv flotatsiyasini optimallashtirish va mis boyitmasini ajratib
olishning samaradorligini oshirish . . ...... ... . . .. . ... . . . . . s v, 113
Huézor C.A., Ymupon @.9., Homo3zosa I'.P., Maxmynos.P.A., Xynoioepanes ®.U. Kanuii
XJIOPUAM Ba HATPHUI THIIOXJIOPUT KOHBEPCHSICH aCOCH 1A KAJIMH XJIOPATUHU OJIUMI .. ................ 119
Savriyev ML.S., Do‘stov H.B., Tilloyev L.I. Unconverted oil (uco) ning kimyoviy tarkibini gaz
xromatografiya—mass-spektrometriya yordamida tahlil qilish........................... 127




Qo‘ziyev Z.E. Quyosh fotoelektr panellarining asosiy parametrlarini tahlili va modellari.......... 134
Tovboyev A.N., Tog‘ayev L.B. Konveyer elektr yuritmalarida garmonik buzilishlarni kamayti-

rish hamda mexanik nosozliklarning elektr energiyasi sifatiga ta’sirini baholash texnologiyalari.. | 139
Sadullayev N.N., Murtazoyev F.F. Neft va gaz sanoatida energiya samaradorlikka ta’sir

etuvchi omillar va energiya samaradorlikni oshirish imkoniyatlari................................. 146
Kanunos P.b., lllapunosa H.O. [1epcriekTHBB KOMOMHHPOBAHHOTO MPOU3BOJICTBA
AJICKTPOIHEPTHUH, TETIJIA M XOJIOJa — AKTyaJIbHOE HAMPABJICHUE B DHEPTETUKE B YCIOBUSX

1002 000] 010010} 4 QN o X2 & (o] 110) D)LY 100 AT 150
I'agypos K.X., Paxmanos III.b. MexaHu3Mm BIMSIHUS HU3KOYaCTOTHOT'O 3JIEKTPUUYECKOT O MOJIS

Ha IPOIECC CYIKH TITOHOB (00301 . ettt et e e e e e e e e e e e e eeaiaaas 157
AxmenoB X.W. KoMmmnekcHoe HccleoBaHNE XUMUUECKOTO COCTaBa, MOP(HOIOTHHN 1
AKCITYaTallMOHHBIX XapaKTEPUCTHK OCIIBIX BEBICOKOXPOMHUCTBIX UYTYHOB . ...\ eeeeeannaaannnnnn. 161
Sayfiddinov Q.E. Ikki rotorli shamol turbinasini matlab/simulink tizimida modellashtirish va

optimal parametrlarini aniqlash............... ... 168
Tovboyev A.N. Elektr tarmoglarida ko‘ndalang kompensatsiya tizimining funksional tahlili....... 174
Mamadjanov A.B., Akmalov J.X. Gravitatsion girdobli mikroges konussimon havzasining

magbul konstruksiyasini asoslash orgali energiya samaradorligini oshirish........................... 180
Maxmudov B.M. Key factors in selecting drying process parameters and their impact on

product quality and energy effiCIenCy..........c..oiiiii i 189

TypaeB X.C. IloBplmenne HaA&HKHOCTH W OE30MACHOCTH  CIIOKHBIX TEXHOJOTHUYSCKUX
IPOLIECCOB C MCMOIb30BAHUEM IIPUHIIMIIOB YCIOBHON OOPATHOM CBAZH. .. uv e, 196
Sobirov MLN. Intelektual qurilmalarning internet tarmog‘i (internet of things) ga asoslangan
0ziq - ovqat ishlab chiqarish va qayta ishlash korxonalarining umumiy modelini ishlab chiqish... | 204
Sultonov S. Mathematical modeling of the output power of a mobile power plant with a garland
LA o) T 212

Dehqonova N.A., Majidov K.X. Paxta moyini rafinatsiyalash jarayonlarida zamonaviy

innovatsion texnologiyalarni qo‘llash va ularning matematik modelini ishlab chiqish............... 218
Abayanaesa I'.Y., KypoanoB M.T. Biusinue nekapcTBEHHBIX pPACTEHUM M UX CMECH Ha
MHKPO-OMOJIOTHYCCKHE TTOKA3aTeIM KOMOMKOPMOB TIPH XPAHCHMM . ... eeeeeaae e .| 226
Sharipov N.Z., Qo‘ldosheva F.S. Gilos danagidan moy olish jarayonini ultratovushli

maydonida jadallashtirish....... ..o e 232
Kuliyeva N.G*., Sharipov N.Z. Qovoq mag‘zini quritish jarayonini ultratovush ta’sirida
jadallashtirishning Nazarty aSOSIAT. ........cuuuuee it e e 236
KaoynoB H.A., Cadupos Y.K., Oxnios A.K. ManmmHHoe 3peHue sl aBTOMaTH3aluu

KOHTPOJIS KAUECTBA TTPOMYKITHH . ... v eteeetett e et e e e et e e e et e e e e et e e e e e e e e e e anaeenas 242
Canymnaes C.X., llaxpuaauno ®@.@. CpaBHUTEIBHBIN aHAIU3 AMUHOKHUCIIOTHOI'O COCTaBa
OETTKOB, MOJIYYCHHBIX U3 MECTHOT'O 3epHA TPUTHKAJIE JIJIs TOMOJIA XJIeOONEeKapHOM MYKH......... 245

Temupoa I'.W. Tabuuii MyiiHa XOM amECHHUHT (PU3HK-MEXaHUK XyCYCHUSTIAPUHH UKTHUCOIUMN
XapakaTiaapra TAbCUPIAPUHI YPTAHUIIT YCYTUITAPH ... v uteeneee e eneeanteeaaeeaaeaneeannaeannenns 253
Temupona I''. Aénnap ycTku KuiituMu Taiépaaniia GhoiaaraHuiaIuran Tabuuii Myitna
MAKCTHHUHT (DU3HK-MEXAHUK XOCCATTAPH . . .. e uve et ententt et ete et eaeeae e e et et e eneeaeeeneaeanenns 259




Uzoqova L.P. Tabiiy va sintetik charmlardan tayyorlangan ustki poyabzallarning

shaklbardoshligini oshirish uchun shakllantirish rejimlarini ilmiy asoslash........................... 264
Mirzaboyev J.B. Turli rusumli pnevmomexanik yigirish mashinalarida olingan ip sifat
ko rsatkichlarini tahlili. . ... ...oouiitt ittt ettt ettt e eieeeiieeiaeaiiaaaaaas 269
To‘xtayeva Z.Sh., Abulova P.U. O‘smirlar modasi talablari asosida antropometrik
muvofiglikning ergonomik ko‘rsatkichlarini baholash.........................cccciiiiiiii ... 275
Azimova G.A., Kadirova D.N. Jun aralash tarkibli kiyimbop to’qimalarning texnologik
ko‘rsatkichlart tadqigi.........co.uoiiinueiiii i 281
Gaybullayeva N.Z. Zamonaviy maxsus ish kiyimlari uchun innovatsion matolarning
xususiyatlari va qo’llanilishi........... ... 285
Abduraxmanova F.A. Bikr qobig yordamida poyabzal maketini barpo etish usullari........... 291
Uzoqova L.P. Poyabzal ishlab chiqarishda bichuvchi malakasining charmdan foydalanish
koeffitsiyentiga ta’sirining ilmiy tahlili.......... ... i 296
HxTusaposa I'.A., PaxmatoBa I'.H., Acagopa C.C. VMccienoBanus TEXHHKHA MOKPOT'O BAIISTHUS
- HYHOQENTUHT HA PASTUYHBIX TIETKOBBIX TKAHSIX ... .eeuveerreerrrenereereersreeseensresnseenseeeseesssesnseenseeans 301
Jpramena H./l., Hurmatoa ®@.Y., lllomancyposa M.III., My3addaposa ®. MoaynsHoe
MIPOCKTUPOBAHME OJICIK/IBI KAK OCHOBA PECYPCOCOCPEIKEHMS. .. vt entaneaneaneaneanaaneannnnnn 306
Toshpulotov L.I., Xamrayeva S.A., Mardonov S.E. Ikki gatlamli ko‘ylakbop matoning fizik-
mexanik xususiyatlarini aniqlash uslublari...........cc.oiiuiiiiiiii i, 315
Kadirova D.N., Azimova G.A. Kiyimbop to‘qimalarning tolaviy tarkibini aniqlash............... 320
CoBytoB M.D., Mycaes H.M., I'yasieBa I'.X., MyknmoB M.M. M ccukjink cakjiaii XyCyCHUsITH
FOKOpHY OVJIraH TPUKOTAX TYKMMATAPUHUHT CHPATHHHM OaXOMAIT. ... ...\ eaaeeeaannnnnn.. 324
Xodjayeva MLE., Gafurova N.T. Yigiruvchilar uchun maxsus kiyim yaratishda o‘tkazilgan
tajribalarni matematik rejalashtirish va ratsional qiymatlarini aniglash................................. 329
Toshpulotov L.I., Xamrayeva S.A., Mardonov S.E. Turli o‘rilishli ikki gatlamli ko‘ylakbop
matolar olish texnologiyasini ishlab chigish.....................ccooiiiiiiiiiiii i 336
Hoauposa M.H., Tanu6epaues @.P., UciiomoBa M.C., XampaeBa C.A. UmrapHuHT y3umn
KYYWHU aHUKJIAIT YCYJTUHN TAKOMUIITATITHPHIIL. . . ..\ v e eee e e e eseeeeeeaeeaae e eaeeaaaeenaeenneeennas 342
Turdiyev B.E. Chigit shikastlanishini kamaytirish tajriba-sinov natijalari........................... 345
Avezov MLF., Kuliyeva D.R. Yengil sanoat sohasida bazalt tolali matolardan foydalanishning
HMIY-aS0STY CANIIIL .. .o e 350
Musayev S.S., Qodirov T.J. Maxsus poyabzal tagligi uchun etilen propilen kauchuk va
polipropilen asosidagi termoplastik elastomer kompozitsiyalarning mexanik xossalarini tadqiq
(181 o PPN 353
Muxammedova M.O. Boldir-tovon bo‘g‘imlari shikastlangan bemorlar uchun ilmiy asoslangan
ortopedik poyabzal konstruksiyasini ishlab chiqish....................ccooccciiiiiiiiiiii ... 360
Fayziyev S.H., Ibodullayev O.O. Paxta tozalash mashinasini yangi konstruktsiyasini ishlab
CRIGISH. e 365

Burxonov Z.A. Kutubxonada ish jarayonida avtomatlashtirilgan intellektual dezinfeksiyalovchi

qurilmani ishlab Chigish. ... ... e 372
Xolova Sh.A. Effectiveness of implementing internet of things devices in occupational safety:

real time MONItOTING APPTOACKH. ... uuuit ittt e 377
MyxamenoaeB Ar.A. JIerkuii MOpMCTHIN 3al10JHUTENh ABTOKJIABHOIO T€HE3HCA. .......vv.......... 381

Gadoeva O.P. Bazalt asosidagi yangi qurilish materiallarini ishlab chigarish texnologiyalari.....

Xaitov R.A., Axmedova M.B., G‘ulomov I.G‘. Ikkilamchi xomashyolaridan foydalanib
ekologik toza qurilish materiallari ishlab chigarish .........................ccccciiiiiii

388

394




Xaitov R.A., Axmedova M.B., Xalikova N.S. O‘simlik xomashyolaridan foydalanib ekologik

toza mahsulot yetishtirish USULLAIT. ...........ouiiuii i e 399
Pirimov R.R., Juraqulov A.X. Buxoro viloyati hududida gayta tiklanadigan energiya

manbalaridan foydalanish imkoniyatlari............... ..., 403
Yunusova G. R., Nabiyev A.A., Ro‘ziyev 1.X. Chiqindi suvlar tarkibidagi AL, GA, TL

jonlarini aniglash USULIAII. ... ... i 411
Yaminov F.F., Obidov H.O. Oltingugurt-ishqorli oqova suvlarni tozalashning kimyoviy va

| 0)110) 15 SR V1 s D 417




Tounsie u IyMaHUTapHO-DKOHOMMYECKNEe HayKIL

UDK 331.45
EFFECTIVENESS OF IMPLEMENTING INTERNET OF THINGS DEVICES IN
OCCUPATIONAL SAFETY: REAL TIME MONITORING APPROACH
Xolova Sh.A.

Bukhara state technical university.
Annotation. This article examines the effectiveness of implementing loT devices in occupational safety systems.
It highlights how smart helmets, safety belts, and gas sensors enable real-time workplace monitoring, significantly
improving safety and reducing accident rates through automated risk detection and rapid response mechanisms.
Keywords: occupational safety, Internet of Things, IoT technologies, real-time monitoring, smart helmet, safety
belt, gas sensors, digital safety, industrial hazard, automated analysis

MEHNAT MUHOFAZASI SOHASIDA INTERNET OF THINGS QURILMALARINI
JORIY ETISH SAMARADORLIGI: REAL VAQTLI MONITORING YONDASHUVI
Xolova Sh.A.

Buxoro davlat texnika universiteti.

Annotatsiya. Mazkur maqolada mehnat muhofazasi tizimiga loT (internet of things) qurilmalarini joriy etish
samaradorligi yoritiladi. Smart kaska, xavfsizlik kamari va gaz sensorlari orqali ish joylarida real vaqtli monitoring
amalga oshirilishi xavfsizlikni oshirib, baxtsiz hodisalar sonini kamaytirishga xizmat qilishi isbotlangan.

Kalit so‘zlar: mehnat muhofazasi, buyumlar interneti, loT texnologiyalari, real vaqtli monitoring, smart kaska,
xavfsizlik kamari, gaz sensorlari, ragamli xavfsizlik, ishlab chigarish xavfi, avtomatlashtirilgan tahlil

SOPEKTUBHOCTH BHEJIPEHHUS YCTPONUCTB UHTEPHETA BEILEN B OBJIACTH
OXPAHBI TPYJA: IOAXOA C UCITOJAB30OBAHUEM MOHUTOPUHI'A B
PEAJIBHOM BPEMEHUN
XoJosa III.A.

Byxapckuii 2ocyoapcmeennviit mexHuueckuil ynugepcumem.
Annomayusn. B cmamve paccmampusaemces 3¢gppexmusnocms enedpenus ycmpotiicme Unmeprnema eeweii (IoT)
6 cucmemy oxparnvl mpyoa. Cmapm-kacku, nosica 6e30nacHocmu u 2azoevlie 0amuuKu 06ecneuueaiom MOHUMOPUHe 8
PeanbHoM 8pemMenU, Nosbluids 6e30NaACHOCMb U CHUICAS KOIUYECME0 HeCUACMHbIX CLyNaes Ha NPou3e00cmse.
Kniouegvie cnosa. Oxpana mpyoa, Hnmepnem eewei, loT-mexnonozcuu, MOHUMOPUHE 68 PEANbHOM BPEMEHU,
cMapm-kacka, NnoAc 06e30NaACHOCMU, 2a308ble  OamuuKy, yYugpoeas 6e3onacHocmyv, NPOU3B0OCMBEHHbIE DPUCKU,
ABMOMAMU3UPOGAHHBIL AHANU3

Introduction. Today, ensuring the safety and health of workers in industrial environments
has become one of the most urgent challenges in the field of occupational safety [1]. Accidents,
occupational injuries, and hazardous microclimate conditions at workplaces have a direct impact on
employee well-being [2—4]. As a result, the integration of innovative technologies into occupational
safety systems has become increasingly necessary. In recent years, the use of Internet of Things
(IoT) technologies has attracted growing attention in improving workplace safety [5]. IoT devices—
such as smart helmets, safety belts, and air quality sensors—enable real-time monitoring of workers'
conditions and environmental parameters [6—8]. This capability not only helps reduce the number of
incidents but also allows for early risk prediction and rapid intervention [9,10]. This article analyzes
the effectiveness of IoT devices in occupational safety and explores the scientific and practical
foundations for their implementation.

Problem Statement and Research Question. Despite the growing awareness of
occupational hazards in industrial environments, a significant number of injuries and fatalities
continue to occur due to delayed risk detection and insufficient monitoring systems. Traditional
safety practices often rely on manual supervision, reactive response mechanisms, and periodic
safety checks, which are limited in scope and speed. Moreover, current monitoring solutions lack
real-time insight into both worker status and environmental hazards, particularly in dynamic and
high-risk industries such as construction, mining, and heavy manufacturing.

The integration of Internet of Things (IoT) technologies presents a promising solution,
offering continuous, automated, and intelligent monitoring of workplace conditions. However,
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questions remain regarding the practical effectiveness of these systems in reducing incident rates,
predicting risks, and improving emergency response. In particular, there is a need for empirical
evaluation of how specific 10T tools—such as smart helmets, wearable belts, and gas sensors—
contribute to proactive occupational safety.

Experiment and Analysis of Results. To empirically assess the impact of Internet of
Things (IoT) technologies on occupational safety, a structured experiment was conducted at a
metalworking and mechanical assembly plant located in Central Asia. The facility employed
approximately 240 workers, operating in three shifts. The experiment extended over a period of 12
weeks and involved the deployment of integrated IoT safety devices and real-time monitoring
infrastructure.

The experiment focused on three main categories of IoT safety tools:
1. Smart Helmets — Equipped with accelerometers and gyroscopes, these devices could detect
impact forces, high temperatures, and abnormal motion patterns such as sudden falls or
unconsciousness. Alerts were sent via Bluetooth to a central control room when thresholds were
exceeded.
2. Environmental Sensors — Fixed and mobile sensors continuously monitored levels of hazardous
gases (CO,,CH4,NO3), ambient temperature, humidity, and particulate matter (PM2.5/PM10). All
data were visualized in a cloud-based dashboard, allowing for dynamic risk heatmaps of the facility.
3. Wearable Smart Belts — Designed to track posture, prolonged sitting or overexertion, and rapid
heartbeat patterns indicating physical strain or stress. In addition, proximity sensors were embedded
to prevent collisions with machinery.
Data were gathered across three comparative phases:
Pre-deployment (Baseline) — 4 weeks of observation using traditional safety reporting.
Deployment (Intervention) — 8 weeks with full IoT system integration.
Post-deployment Analysis — Data aggregation and survey feedback.
The core metrics assessed included:
Incident frequency (minor and major injuries)
Response time to hazardous events
Number of early-warning alerts generated
Worker feedback on usability and trust in system
Maintenance and operational downtime related to safety interventions

Metric Baseline Value With [oT System Change (%)
Total safety incidents | 18 7 —61%
Average response | 136 38 —72%

time to alerts

(seconds)

Detected unsafe gas | 25 66 +164%
concentrations

Machinery-related 12 3 —75%
near-miss cases

Worker satisfaction | — 91% positive —
with safety

technology

System downtime | 11 hours/month 4 hours/month —64%
due to safety failures

The significant reduction in both incident frequency and response time demonstrates the
proactive capability of IoT-enabled systems. Interestingly, the increase in gas detection events
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reflects the heightened sensitivity and continuous nature of the monitoring, as traditional methods
often missed short-term or localized leaks.

Moreover, smart wearables allowed for preventive action by flagging overexertion or fatigue,
particularly in high-heat environments. Several near-miss events were mitigated by proximity alerts
from smart belts, which prevented operator-machine collisions.

To evaluate the effectiveness of IoT devices in occupational safety, a pilot implementation
was conducted in a mid-sized manufacturing plant in Uzbekistan over a three-month period. The
experiment focused on deploying real-time monitoring tools designed to prevent workplace
accidents and enhance risk detection. The following IoT-based devices were integrated into the
workflow:

1. Smart helmets equipped with sensors to detect falls, impacts, and excessive temperature;

2. Air quality sensors for continuous monitoring of CO,, SO,, and CH, concentrations;

3. Smart safety belts capable of tracking worker motion and detecting unsafe behavior
patterns.

Quantitative indicators were recorded before and after the implementation to assess impact:

Indicator Before IoT | After IoT | Change (%)
Deployment Deployment

Number of workplace | 14 incidents 6 incidents —57%

accidents

Hazardous gas 32 times 71 times +122%

detection alerts

Real-time  warning | O 162 +100%

notifications

Average cost of | 850,000 UZS 410,000 UZS —52%

injury per incident

Worker satisfaction | - 89% -

with technology

(survey)

The results demonstrate a significant improvement in workplace safety metrics:

1. The number of accidents was reduced by more than half.

2. The increase in gas detection alerts reflects enhanced environmental sensing capabilities.

3. Real-time warnings enabled faster responses, preventing escalation of hazardous
conditions.

4. Survey data indicated high acceptance and usability among workers.

Economically, the organization observed a reduction in medical expenses and downtime,
suggesting that [oT deployment not only improves safety but also delivers a return on investment
through injury prevention.

Overall, the experiment confirmed that loT-based systems offer a practical and scalable
solution to enhance occupational safety. Their ability to provide automated, real-time feedback
transforms traditional safety practices into a proactive and data-driven process.

Practical Applications of the Obtained Results. The experimental findings from this study
demonstrate the significant potential of IoT-based safety systems for improving occupational health
and reducing workplace hazards. These results can be directly applied across multiple high-risk
industries where real-time monitoring and early warning are critical.

1. Industrial Manufacturing Plants. In environments involving heavy machinery, rotating
equipment, and hazardous materials, smart helmets and wearable belts offer continuous worker
monitoring, enabling rapid detection of accidents or fatigue. Air quality sensors ensure compliance
with occupational exposure limits and prevent toxic gas accumulation.
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2. Construction Sites. [oT wearables can significantly reduce fall-related injuries, one of the
leading causes of fatalities in construction. Smart helmets integrated with motion and tilt sensors
can send instant alerts during slips or falls, while proximity sensors reduce equipment-related
accidents.

3. Mining and Underground Operations. Real-time gas detection and environmental
monitoring are essential in mining. IoT devices can track oxygen levels, explosive gases, and
temperature fluctuations, providing alerts before thresholds are exceeded. Additionally, wearable
devices can support worker localization for emergency response.

4. Chemical and Petrochemical Industries. In facilities with high exposure to volatile
organic compounds and flammable gases, IoT sensors can help maintain safe operating conditions.
Predictive data analytics based on sensor inputs allows for preemptive shutdowns and leak
detection.

5. Oil and Gas Extraction Platforms. Remote and offshore environments pose
communication and hazard-monitoring challenges. IoT systems offer integrated safety networks
that combine geolocation, pressure monitoring, and stress detection for operators working in
isolated conditions.

6. Logistics and Warehousing. loT-enabled belts and helmets can monitor ergonomics and
prevent overexertion injuries during manual loading or repetitive movements. Environmental
sensors ensure thermal comfort and detect chemical leakage from stored goods.

7. Smart Cities and Public Infrastructure Maintenance. The data-driven safety model can
also be extended to public workers (electric grid technicians, road maintenance crews, sanitation
services), where environmental and occupational risks vary daily. IoT systems help municipalities
ensure compliance and worker safety with minimal manual oversight.

In summary, the integration of IoT devices in occupational safety systems can be broadly
applied to sectors where physical hazards, environmental risks, and human error remain major
concerns. The obtained results not only highlight improvements in safety performance but also
provide a scalable framework for developing intelligent, automated safety infrastructures in the era
of Industry 4.0.
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