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NPEATOBOP

YubeHuK ,3awTnta of noxapa y TEXHOOLWKMM npoLecuma’” HamereH
je cTyaeHTMMa MacTep akafeMCKUX CTyAuja Ha CTyAMjCKOM nporpamy
MHKerepcTBO 3alWITUTe O NoXKapa, ca Uu/bemM Aa yHanpeau v npoaybu
HbMXOBa 3Harba O MehycobHO] NOBE3aHOCTU TeXHOOLWKMX mpoueca U
pU3MKa 04, HacTaHKa NoMapa M eKcniosuja.

CaBpemMeHUn MHAYCTPUjCKU CUCTEMM OAJINKYjY CE BEIMKOM C/ioxeHowhy,
BMCOKMM €HepreTcKMM MNoTeHuujaioM KM ynoTpebom 3anasbMBUX W
PeaKTUBHUX MaTepuja, LITO 3aXTeBa MHTErpuUCcaH UHXKeHepCKMU NpUcTyn
NaeHTMGUKALMM ONACHOCTU, aHaNM3M MOXKAPHUX PU3MKA U NPUMEHMU
mepa 3awTute. Y yubeHWKy cy cuctematcku obpaheHu acnekTu
TEXHOJIOLKMX NpoLeca ca CTaHOBULUTA 3aLlTUTE OZ NoXKapa, YK/by4yjyhu
OCHOBE W KNacuPMKaLMjy TEXHOMOLWKMX NpoLeca, aHaan3y onacHocTH y
pasnMumMTum Gasama NPou3BOAHE, KAPAKTEPUCTUKE TOPUBUX MATepUja U
MexaHU3me caropeBakba, Kao M CUCTEME aKTMBHE M MacuMBHE 3aluTuTe.
MocebHa nakra nocseheHa je 3aKOHOAABHOM M HOPMATUBHOM OKBUPY,
NPUMEHU UHKEHEPCKMX MeToha M npumepuma pgobpe npakce vy
ynpas/bakby MNOXAPHUM pU3MLIMMA.

Unm yubeHuKa je ma crygeHTMma omoryhu pasBoj aHaAUTUYKOT W
KPUTMYKOT MPUCTYNa, Kao U 3 MX OCNocobu 3a camocTasiHy NpUMeEHyY
CTEYEHUX 3Hakba Yy MPAKCK KPO3 MpojeKToBatbe U yHanpeherwe cuctema
3alUTMTE OZ MOXKapa y CI0KEHUM TEXHO/IOLWKMUM NPOLLeCHMa.

M3paxaBaMo 3axBa/HOCT CBMMa KOjU CYy AOMNPUHENN HaCTaHKy OBOT
yiibeHrMKa, a nocebHO CTyAeHTMMa uYMje Cy MHTepecoBakbe MU
nocseheHoOCT NpeACcTaB/baAu CHaXKaH NOACTULAj 33 Herosy peanunsauujy.

YibeHuk nocsehyjemo npod. ap EpaHuncnasy Hukonuhy, y 3Hak cehama
Ha HEeroB Hemep/bMB A[OMPUHOC pPasBojy CTpyKe U obpasoBamby
WHXKerepa 3aliTuTe o4, noxapa.

npog. 0p bpaHucnas AHhenkosuh
npog. 0p UsaH Kpcmuh
0p AHa Cmojkosuh, doyeHm




OCHOBHU NOJMOBMU -
TEXHO/IOLWWKWU NMPOLECH,
NOXAPU U EKCINJTOSUIE

FUNDAMENTAL CONCEPTS -
TECHNOLOGICAL PROCESSES,
FIRES AND EXPLOSIONS

Uwmb nornasma: CTuuartbe 3Hatba O  OCHOBHMM  MOjMOBMMA
TEXHO/IOLWKMX NpoLLeca, MeXaHM3Ma roperba M HacTaHKa Nokapa, Kao u
NPUHUMNA KaTeropusaumje TEeXHONOWKMX CUcTeEMa MNpema CcTeneHy
YFPOXKEeHOCTM 04, No¥Kapa.

Pe3ume nornaesba: Y oBOM Mnornae/by ce obpalyjy OCHOBHM NOjmMOBU
TEXHO/IOLKMX NpoLLeca, MexaH13ma roperba M HacTaHKa Nnokapa, Kao u
KPUTEPUjyMU 33 TNPOLEHY YrPOMKEHOCTM TEXHO/OLWKMUX CcucTema.
MocebaH aKueHaT CcTaB/beH je Ha pasjawmasakby MehycobHe
NMoBe3aHOCTX MPOLECHUX napameTapa W YycnoBa Koju [oBoAe A0
HacTaHKa noapa u ekcnaosnja. CreyeHa 3Hakba NpeacTaB/bajy OCHOBY
3a fla/by aHANM3Y NOXAPHUX pu3MKa U aeduHUCarbe mepa 3alWTuTe o4
NnoKapa y CNOKEHUM TEXHONOLKMM MpoLecuma.

The aim of the chapter: Acquiring knowledge of the fundamental
concepts of technological processes, the mechanisms of
combustion and fire development, as well as the principles of
categorization of technological systems according to the level of fire risk.
Summary: This chapter addresses the fundamental concepts of
technological processes, combustion mechanisms and fire
development, as well as the criteria for assessing the fire vulnerability
of technological systems. Particular emphasis is placed on
understanding the interrelationship between process parameters and
the conditions that lead to the occurrence of fires and explosions.
The acquired knowledge provides a foundation for further analysis
of fire risks and the definition of fire protection measures in complex
technological processesd the impact on the changes in the working and
living environment.




TEXHO/IOLWWWKWU NMPOLECHU -
TOPEHE MATEPUIA

Y 3ABUCHOCTU

OA ArPETATHOI CTAHA

TECHNOLOGICAL PROCESSES -
COMBUSTION OF MATERIALS
ACCORDING TO THEIR
PHYSICAL STATE

Uump nornasma: CTuuakbe 3Hakba O CNeuudUUYHOCTMMA TEXHOJIOWKMUX
npoueca y Kojuma [,0/1a3u 10 ropersa YBPCTUX, TEYHWUX M TAaCOBUTUX MaTepuja,
Kao M pas/iMKka y MexaHM3MMMa HacTaHKa M pa3Boja Nnoxkapa y 3aBUCHOCTU Of,
arperaTHor cTakba 3anasbMBe matepuje.

Pe3ume nornassba: Y oKBMPY OBOT NOT/1aB/ba aHAN3MPajy Ce TEXHONOLWKM
NPOLLECH Y KOjUMa Ce jaB/ba rOpeHe YBPCTUX, TEYHUX U TaCOBUTUX MaTepuja,
yKasyjyhn Ha KapaKTepuCTMYHE MexaHM3Me MNasbehba, PasBoja U WUpeHa
nokapa 3a CBaky rpyny martepuja. lMocebHa naxkra nocseheHa je pusnyko-
XEeMWjCKMM CBOjCTBMMA MaTtepuja U MPOLECHUM YC/IOBUMA KOjU yTUYY Ha
OVMHAMUKY roperba. PasymeBarbe OBMX pas/iMKa NpeacTaB/ba OCHOBY 3a
aleKBaTHY MpPOLEHY MOXapHUX pu3MKa M u3bop oarosapajyhux mepa
3alUTWTE OZ, NoXKapa y PasIMuyUTUM TEXHONOLWKUM CUCTEMMMA.

The aim of the chapter: Acquiring knowledge of the specific characteristics of
technological processes in which the combustion of solid, liquid, and gaseous
substances occurs, as well as the differences in the mechanisms of fire
initiation and development depending on the physical state of the
combustible material.

Summary: This chapter analyzes technological processes in which the
combustion of solid, liquid, and gaseous materials occurs, highlighting the
characteristic mechanisms of ignition, fire development, and fire spread for
each group of materials. Particular attention is given to the physicochemical
properties of materials and the process conditions that influence combustion
dynamics. Understanding these differences provides a basis for an adequate
assessment of fire risks and the selection of appropriate fire protection
measures in various technological systems.




SALLTUTA O NOXKAPA

Y TEXHONOWKNM NMPOLUECUMMA
NMPOU3BOAME U NPEPAAE
YIJbA U METANTYPITUJE

FIRE PROTECTION IN
TECHNOLOGICAL PROCESSES
OF COAL PRODUCTION,
COAL PROCESSING,

AND METALLURGY

Uum nornasma: C Tuuarbe 3Hakba O KapaKTepuCTMKama MOXapHUX W
€KCMNO3MBHUX PU3UKA Y TEXHO/IOWKMM MPOLLeCMMa NpPOU3BOAHE W
npepage yr/ba 1 y nojeguHadyHum dasama MeTanypluke MpousBoatbe,
Kao 1 NPUMEHY aleKBaTHUX TEXHUYKUX U OPraHM3aLMOHNX Mepa 3aTuTte
0/, MoXapa Yy OBUM BUCOKOPU3SUYHUM MWHAYCTPUJCKUM CUCTEMUMA.
Pesume nornaesba: Y nornae/by ce aHaAM3Mpajy OMacHoOCTM M Mepe
3aWTUTe Of, MoXapa Yy TEeXHONOWKMM npouecMma npou3BoaHe W
npepage yr/ba, Kao 1 y pasimuntum pasama meTanypluke uHAycTpuje -
0/, eKkcnioataumnje u CknaguTera pyaa, NPeKko HKxoBe npunpeme u
Tepmuyke obpage, A0 pobujarba, paduHauvje U AMBera MeTana.
AHanu3npajy ce KapaKTepUCTUYHW W3BOPWM OMACHOCTM, NPOLECHU
napameTpu U yC/I0BU KOju AOMPUHOCE HAaCTaHKY NOXapa U eKcniosuja, y3
nocebaH ocBpT Ha cneumMdUYHOCTU paja ca 3ana/bMBUM MpaliMHaAMa U
racoBMma (nocebHo MeTaHOM), BUCOKMM TemnepaTtypama U pPeakTUBHUM
martepujama 3ana/bMBOM.

The aim of the chapter: Acquiring knowledge of the characteristics of fire
and explosion risks in technological processes involving coal
production and processing, as well as in specific stages of metallurgical
production, and the application of appropriate technical and
organizational fire protection measures in these high-risk industrial
systems.

Summary: This chapter analyzes fire hazards and fire protection measures
in technological processes of coal production and processing, as well
as in various phases of the metallurgical industry-from ore extraction and
storage, through preparation and thermal treatment, to metal
production, refining, and casting. It examines characteristic sources
of hazards, process parameters, and conditions that contribute to the
occurrence of fires and explosions, with particular emphasis on the
specific risks associated with combustible dust and methane, high
temperatures, and reactive materials.




SALLUTUTA OA4 NOXKAPAY
TEXHO/IOWWKUM NPOLUECUMA

META/IONPEPABLUBAYKE
UHOYCTPUIE

FIRE PROTECTION

IN TECHNOLOGICAL PROCESSES
OF THE METALWORKING
INDUSTRY

Linm nornassba: C TMLabe3Haba 0 NOXKapHU PU3ULMMA Y TEXHONOLWKUM
npouecrma meTtasonpepahmBayke MHAYCTPUjE, KAO M NPUMEHA afEKBATHUX
Mepa 3alTuTe y npouecMma MexaHuuyke U Tepmuuke obpage metana u
HaHoLLeHa NpeMasHuX cpeacTaBa.

Pe3sume nornaesba: Y oKkBMpy 0BOr noriassba obpahyjy ce cneunduyHocTm
3aWTUTe of Noxapa y meTanonpepahuBaykoj MHAYCTPUjKU, ca nocebHum
OCBPTOM Ha MexaHW4Ky obpajy 1 3aBapuBarbe, TEPMUYKE U TEPMOXEMUjCKe
MoCTynKe, Kao U npouece ogmawhusarba, Harpusarba, rasBaHusauuvje u
HaHOWeHa MnpemMasHux cpeactaBa. AHanu3Mpajy ce KapaKTepUCTUYHM
M3BOPU Nasberba, NPUCYCTBO 3ana/bMBUX MaTepwmja, ONacHOCTU Of, BapHMLA,
BMCOKMX TemnepaTtypa W MUcnapera, Kao M YyCNOBW KOjU MOry AOBecTU [0
nosxapa u ekcnnosuja. CredyeHa 3Hawa omoryhaBajy ageduHucame
ebMKacHUX Mepa 3aWTUTe Yy C/AONKEHUM MPOU3BOAHUM YCNOBUMA
meTanonpepahmnBaykMx NoroHa.

The aim of the chapter: Acquiring knowledge of fire risks in technological
processes within the metal-processing industry, as well as the application of
appropriate protective measures in mechanical and thermal metal treatment
processes and in coating application procedures.

Summary: This chapter addresses the specific features of fire protection in
the metalworking industry, with particular emphasis on mechanical
processing and welding, thermal and thermochemical treatments, as well as
degreasing, pickling, galvanizing, and coating application processes. It
analyzes characteristic ignition sources, the presence of flammable materials,
hazards related to sparks, high temperatures, and vapors, as well as the
conditions that may lead to fires and explosions. The acquired knowledge
enables the definition of effective protection measures in complex
production environments of metalworking facilities.




SALLTUTA O4 NOXAPAY
TEXHO/IOWWKWUM NMPOLUECUMA
XEMWICKE UHAOYCTPWUIE

FIRE PROTECTION IN
TECHNOLOGICAL PROCESSES
OF THE CHEMICAL INDUSTRY

Lnsb nornaesma: Ctuuarbe 3Haka O pU3MLMMA O MOXKapa U eKkcrnaosuja y
TEXHO/IOLWKMM NPOLECcMMa XeMUjCKe MHAYCTPUje, YKIbyUyjyhr HeopraHcky u
OpraHcKy Npoun3BoAbY, Npepaay HapTe n dapmaLeyTcKy MHAYCTPUjY, Kao u
NPMMEHA CUCTEMCKUX TEXHUYKMX W OPraHuM3aLMOHUX Mepa 3awTtute y
ycnoBuma  nosehaHe  omacHocTM oA No)apa WM eKcnaosuja.
Pesume nornae/ba: Y 0BOM MOrnaB/by aHanvM3upajy ce cneunduyHocTu
3alTUTe Of, MOXapa Y TEXHONOLWKUM MPOoLEeCMMa HeOpraHCKe M OpraHcke
XeMMjCKe  UHAyCTpuje, ca nocebHMM OCBPTOM Ha  NPOU3BOAHY
WHAOYCTPUJCKMX FacoBa, aMOHWjaKa, KucenvHa u  Hybpusa, Kao M
npoussoghy 60ja, NakoBa, ryme M nAacTM4HMX Maca. MocebHa naxkka
nocseheHa je npouecuma npepage HadTe M HadTHWUX [epuBaTa,
neTpoxemujckoj npoussogru, THI cuctemy n bapmaueyTckoj MHAYCTPUjHU,
rae cy NMpUCYTHU 3ana/bMBK racoBM, UcNaperba, PeakTUBHE U HecTabuiHe
MmaTepuje. AHanM3npajy ce KapakKTEPUCTUYHWU M3BOPW Nasbera, NPOLLeCHU
napameTpu, ycnoBu 3a ¢opmuparbe eKCnIo3MBHUX atmochepa WU
cneumndUYHM MHAYCTPUJCKM CLEHapMjM yaeca, YuMe ce NoCTaB/ba OCHOBA 3a
MHTErpanaHo ynpas/bakbe NoXKapHUM pUsnLuma.

The aim of the chapter: Acquiring knowledge of fire and explosion risks in
technological processes within the chemical industry, including inorganic and
organic production, petroleum refining, and the pharmaceutical industry, as
well as the application of systematic technical and organizational protection
measures under conditions of increased fire and explosion hazards.
Summary: This chapter analyzes the specific features of fire protection in
technological processes of the inorganic and organic chemical industries, with
particular emphasis on the production of industrial gases, ammonia, acids,
and fertilizers, as well as the manufacture of paints, varnishes, rubber, and
plastics. Special attention is given to petroleum refining processes,
petrochemical production, LPG systems, and the pharmaceutical industry,
where flammable gases, vapors, reactive, and unstable substances are
present. The chapter examines characteristic ignition sources, process
parameters, conditions for the formation of explosive atmospheres, and
specific industrial accident scenarios, thereby establishing a foundation for
integrated fire risk managementin chemical plants.




SALLUTUTA O4 NOXKAPA'Y
TEXHONTOWKWUM NPOLECUMMA
OCTAIUX UHAYCTPUIA

FIRE PROTECTION IN
TECHNOLOGICAL PROCESSES
OF OTHER INDUSTRIES

Uump nornasma: Ctuuarbe 3Hakba O KapaKTepucTMKama cneunpuyHmx
NOMAPHUX N EKCMJIO3UBHUX PU3MKA Y TEXHOJIOWKMM MpouecMma ApPBHO-
npepahusBayvke, TeKCTUNAHe, npexpambeHe WHAYCTPUje U UHAYCTpUje
Lenynose v nanupe, Kao 1 NPMMeHy afeKBaTHMX Mepa 3aTUTe y ycaoBuma
NpWCYCTBa 3anasbMBUX MPALUMHA, FACOBA M OPraHCKMX MaTepuja.

Pe3ume nornassba: Y OKBMpPY MOMMaB/ba aHaAN3MPajy Ce KapaKTepuUCTUUHN
M3BOPM OMACHOCTU N Mepe 3aLUTUTE OZ, NOXKapa U eKCNI03Mja Y TEXHOTOLWKUM
npouecMma BULIE UHAYCTPUCKUX ceKkTopa. MocebHa nakkwa nocseheHa je
pu3nLLMMa Of, eKcniosuje npawnHe y APBHO]j, TEKCTUAHO] U NpexpambeHoj
MHAYCTPUjU, Kao U cneumdMyHOCTMMA npoLeca NpousBoAHe Lienynose,
nanupa, xneba, mactv u yma, wehepa, anKOXOJAHMUX HanWTaka M AyBaHa.
PasmaTpajy ce ycnosu 3a popmuparse 3anasbMBUX U €KCMIO3UBHUX CMeELLa,
KapaKTepPUCTUYHM M3BOPM Masberba W TeXHWUYKO-OpraHM3auuoHe mepe
npeseHuuje, Ynme ce omoryhaBa MHTerpasHu NpUCTyn ynpas/bakby
NOXapPHUM PU3NLMMA Y PA3AINYUTUM NPOU3BOAHUM CUCTEMMMA.

The aim of the chapter: Acquiring knowledge of the characteristics of specific
fire and explosion risks in technological processes within the wood-
processing, textile, food, and pulp and paper industries, as well as the
application of appropriate protective measures in conditions involving the
presence of combustible dusts, gases, and organic materials.

Summary: This chapter analyzes characteristic hazard sources and fire and
explosion protection measures in technological processes across several
industrial sectors. Particular attention is given to the risks of dust explosions in
the wood, textile, and food industries, as well as to the specific features of
cellulose and paper production, and the manufacturing of bread, fats and oils,
sugar, alcoholic beverages, and tobacco. The chapter examines the conditions
for the formation of flammable and explosive mixtures, typical ignition
sources, and technical and organizational preventive measures, thereby
enabling an integrated approach to fire risk management in various
production systems.




OAPEBUBAILE
30HA OMNACHOCTHU
Y TEXHONOWKNM NPOLECUMMA

CLASSIFICATION

AND DETERMINATION OF
HAZARDOUS ZONES IN
TECHNOLOGICAL PROCESSES

Uum nornassma: CTuuatbe 3HAka M BeWTUMHA HEOMNXOAHWUX 3a
naeHTndurKaumjy nssopa m ogpehmsarbe 30Ha ONACHOCTM Y TEXHONOLWKUM
npouecvma, Ha OCHOBY aHa/iM3e MpoOLEecHUX napameTtapa, Gu3UYKO-
XEeMWjCKMX CBOjCTaBa MaTepuja WM yCc/loBa KOjU yTudy Ha dopmupare
eKcna03MBHMX aTMocdepa.

Pe3ume nornaesba: Y nornae/by ce pasmaTtpa meTtofonornja ogpehusarca
30Ha OMACHOCTU Y TEXHONOWKMM MpoLecMma, ca nocebHMm OCBPTOM Ha
M3BOpE OMACHOCTU W MapameTpe KOoju yTUdy Ha GopmMMparbe YrpoXKeHor
npocropa. AHann3upajy ce KpUTEPUjymu 3a KnacudurKaLmjy 30Ha npucycTsa
3aMa/bMBUX racoBa, Napa M NpallrHa, Y3 NpakTUYHe npumepe oapehusarba
30Ha 0NACHOCTM Y CUCTEMY TeYHOT HadTHOT raca 1 y cuiocuMma ca 3ana/bMBOM
npawnHom. MocebaH akueHaT CTaB/beH je Ha MPUMEHU HOPMATUBHUX U
TEXHUYKMX 3axTeBa y AePUHUCakbY rPaHULLA 30Ha OMACHOCTY.

The aim of the chapter: Acquiring the knowledge and skills necessary for the
identification of hazard sources and the determination of hazardous zones in
technological processes, based on the analysis of process parameters, the
physicochemical properties of substances, and the conditions influencing the
formation of explosive atmospheres.

Summary: This chapter examines the methodology for determining
hazardous zones in technological processes, with particular emphasis on
hazard sources and the parameters affecting the formation of hazardous
areas. It analyzes the criteria for classifying zones where flammable gases,
vapors, and dusts may be present, supported by practical examples of
hazardous zone determination in liquefied petroleum gas (LPG) systems and
in silos containing combustible dust. Special emphasis is placed on the
application of regulatory and technical requirements in defining the
boundaries of hazardous zones.
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