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The work established the spatial-temporal dependencies of the change in the temperature regime of a diesel generator fire in
a closed room depending on the height and distance from the combustion center, and also determined critical temperature ranges
for different zones of the room. Quantitative dependencies of thermal loads on enclosing and supporting structures on the diesel
fuel combustion scenario were obtained, which allow predicting the loss of fire resistance of structures and justifying the
requirements for their fire resistance class and fire zoning of generator station premises. As a result of the conducted numerical
and full-scale fire studies, it was established that fires of diesel generator sets in closed rooms are characterized by rapid
development and formation of critical temperature regimes, capable of leading to the loss of the bearing capacity of building
structures in a short time. The obtained results confirm the feasibility of using computer modeling together with experimental
studies for the scientific substantiation of fire safety requirements and fire resistance of generator station premises in buildings of
various functional purposes.
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Introduction. Ensuring backup and emergency power supply for buildings of various functional
purposes is a critical component of maintaining everyday human activity. As recently as five years
ago, the installation of individual generator units in residential, public, and administrative buildings
was considered a highly unlikely exception, typically associated with emergencies resulting from
technological or natural disasters that could cause power outages. At that time, Ukraine’s well-
developed and robust energy sector ensured stable and reliable electricity supply for consumers, fully
meeting the needs of industry, the social sector, and the population, while also creating significant
export potential. With the onset of the full-scale war in Ukraine, which necessitated adjustments, rapid
adaptation and reorientation toward more resilient and autonomous energy sources, the use of
individual generator units of various types became widespread and, in practice, a largely non-
alternative solution for ensuring uninterrupted power supply to critical infrastructure facilities, as well
as residential, public, and administrative buildings.

According to data from the State Customs Service of Ukraine, nearly 1,000,000 electric generators
were imported into Ukraine during 2022-2023, with annual import volumes since 2022 ranging
between USD 0.75 and 1.5 billion [1].

Simultaneously with the process of ensuring energy autonomy, the number of fires caused by
violations of generator operating rules and non-compliance with fire safety requirements has increased.
This situation is largely attributable to the absence of clearly defined building regulations governing
the arrangement of spaces for generator installations assigned for emergency and backup power supply
in buildings and structures. In addition, during the design of new buildings or generator station
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premises, structural designers lack reliable data on actual potential hazards and the thermal regimes of
fires that may occur in such premises, particularly with respect to ensuring the structural integrity and
fire resistance of building components under fire conditions.

It should be noted that in 2022, specialists of the State Emergency Service of Ukraine promptly
developed recommendations for household generator use and introduced amendments to the Fire
Safety Rules of Ukraine [2], addressing household generators with a capacity of up to 20 kW and fuel
tank volumes of up to 100 L. However, regulatory provisions concerning building regulations for
generator station premises of higher-capacity in buildings and structures of various functional purposes
remain unresolved.

In this context, the key issue in ensuring compliance with building regulations in terms of fire
safety is the creation of conditions that preserve the load-bearing capacity of structures and limit fire
ignition and spread [3].

Consequently, to develop well-founded building regulations for the placement of electric
generators, it became necessary to provide a scientific justification for fire protection requirements
related to spatial and planning solutions for facilities housing power-generating equipment, particularly
diesel generator units.

The presented studies of fires involving diesel generator units in enclosed spaces include a
comprehensive assessment of fire development characteristics under confined conditions, aimed at
evaluating internal temperature regimes and the impact of fire propagation through open apertures on
adjacent structures. Prior to conducting full-scale fire experiments, computer modeling of an
emergency scenario was performed to preliminarily assess expected outcomes, identify critical thermal
loads on building structures, and verify the layout of measurement equipment.

Review of publications. Numerous researchers have addressed the substantiation of fire safety
requirements for buildings and structures containing energy and generator installations. In particular,
study [4] investigated temperature variations during transformer fires located within protective
structures, enabling evaluation of fire temperature regimes and justification of the minimum fire
resistance class for protective structures under modified thermal conditions. However, this study lacks
full-scale fire experiments necessary for comprehensive verification of the obtained results. Studies [5]
provide a thorough examination of heating and failure mechanisms of glazing in translucent building
envelope elements under standard fire temperature conditions, as well as the fire resistance of
reinforced concrete structures to ensure building occupant safety. Nevertheless, these studies do not
consider generator units as primary fire sources, nor diesel fuel as the main fire load, and do not
investigate the spread of hazardous fire factors to adjacent objects through glazed openings.

Study [6] presents an analysis of potential accident consequences resulting from generator fires on
offshore platforms using computer modeling, demonstrating risks to equipment, structures, and overall
structural safety. While the study identifies important factors influencing fire development in generator
installations, its results cannot be fully extrapolated to substantiate structural requirements for
generator station premises within buildings.

At the same time, to optimize testing processes and reduce environmental impact, alternative
methods for assessing fire effects on building structures are being actively developed. In particular,
study [7] proposes and substantiates an environmentally safe compact testing facility using electric
heating elements instead of liquid fuel. This equipment is capable of reproducing heating regimes to
assess the fire resistance of small structural fragments and the effectiveness of fire-retardant coatings.
However, despite the practical value of such localized tests, full-scale fire experiments remain
critically necessary for a comprehensive understanding of thermodynamic processes and integrated
thermal impacts resulting from real diesel generator fires in enclosed spaces.

Thus, conducting full-scale fire experiments and computer modeling to determine critical thermal
loads on building structures during fires involving diesel generator units in enclosed spaces constitutes
a relevant scientific problem in the field of construction industry.

Formulation of research purpose. The objective of this study is to determine the characteristics of
fire development within a diesel generator station premise through a comprehensive investigation of
fire development processes under confined conditions.

Methods and Research Results. The methodology for full-scale fire experiments to assess the fire
temperature regime in an enclosed generator station room (hereinafter referred to as the Methodology)
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applies to studies aimed at evaluating the dynamics of temperature changes within a diesel electric
generator station (DEGS) during combustion of a diesel generator with a fuel tank volume of up to 200
L. In addition, it is planned to determine the potential thermal effects on external enclosing structures
(constructed of concrete blocks) of the DEGS premises in order to establish substantiated requirements
for their minimum required fire resistance class.

During testing, a full-scale mock-up of a diesel electric generator is installed within a room
simulating a typical DEGS configuration. A model fire source simulating fuel spillage from the
generator fuel tank is arranged to reproduce thermal impacts comparable to real combustion conditions
for generators of the specified capacity and fuel volume. These conditions allow the experimental
setup to closely approximate a real fire scenario.

Fire temperature measurements were performed using a data acquisition and processing system
comprising an analog input module for thermocouple signal acquisition with a sampling interval of one
second. The system provides automatic real-time data recording, preliminary processing, visualization,
and archiving. Prior to testing, data acquisition channels were calibrated and thermocouple connections
verified. Temperature recording commenced simultaneously with fire ignition.

Figure 1 presents a schematic layout of the simulated diesel generator mock-up, the Class B model
fire source (377 B), type K thermocouple locations within the test chamber, and photographs of the
full-scale experimental setup.

Fig. 1. Schematic layout of the fire test chamber with the installed mock-up, Class B model fire source (377 B), and measuring
equipment, where: 1 — fire test chamber; 2 — full-scale mock-up of a 150 kW diesel electric generator; 3 — Class B model fire
source (377 B); 4 — reinforced concrete mounting slab; 5 — Type K thermocouples installed within the fire chamber volume; 6 —
fire suppression modules; 7 — fuel drainage shut-off valve; 8 — fuel supply pipe

Each test configuration was conducted no fewer than three times for each type of generator mock-
up and model fire source. Upon completion of the experiments, the obtained data were recorded in
primary data protocols.

To determine the degree of dispersion of the values of a random variable (x;) relative to its
mathematical expectation (X;) and the variability of the sample, the standard deviation of the research
results was calculated using Equation (1) [8, 9]:

()

To determine the average deviations of the i study’s value from the mean of all studies, the
average absolute deviation was calculated using Equation (2) [8, 9]:
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The average relative deviation was determined using the following Equation (3) [8, 9] to express

linear deviations as percentages and to enhance the informativeness of the analysis:
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The significance of the smallest value deviation in the ordered data set y,,;, was evaluated using

according to Equation (4) [8, 9]:

the Grubbs criterion G min
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compared to the 5% (Gt 50) and 1 % (Geye, 19) critical

thresholds, given in tables [8, 9] for three measurements (1,715 and 1,764).

Prior to conducting full-scale fire experiments, computer modeling of the accident scenario was
performed to preliminarily assess expected outcomes, identify critical thermal loads on building
structures, and verify the measurement system layout. The Fire Dynamics Simulator (FDS) software
package was selected as the modeling tool, implementing computational fluid dynamics (CFD). The
mathematical model is based on the numerical solution of the Navier-Stokes equations for low-speed,
temperature-dependent flows, enabling detailed spatial and temporal description of heat and mass
transfer processes [10, 11].

According to the selected fire scenario, fire development within the room reaches its maximum
area throughout the entire simulation duration (15 minutes). This duration also corresponds to the
standard response time of fire and rescue units, including deployment operations.

To obtain thermodynamic environment data, an array of virtual thermocouples (sensors) was
employed using a vertical zoning scheme. Sensor heights of 0.5 m, 3.5 m, and 5.5 m were selected
around the room perimeter and at the center
of the fire source. The fire source area was 10
m?, and the computational grid resolution was
set at 0.25 m. The computer model of the fire
test chamber is shown in Figure 2.

During the modeling of combustion
involving a spill of 200 L of diesel fuel, the
obtained results demonstrate a high intensity
of fire development and a severe thermal
[ _cosm regime. In the zone of direct combustion (the
center of the fire source), high-amplitude
turbulent temperature fluctuations were
recorded, with peak values in the range of
850-950°C and an averaged temperature of
approximately 560-580°C.

Figure 3 presents the obtained
temperature-time curves for the investigated

Fig. 2. Three-dimensional model of the fire test chamber fire test chamber.

with the layout of temperature sensors In the ceiling zone of the fire test chamber

(at a height of 5.5 m), temperatures reached

640-800°C, which may potentially result in critical thermal effects on the load-bearing elements of the
floor slab. The corresponding temperature profiles for this zone are shown in Figure 4.

In the middle zone of the fire test chamber walls (at a height of 3.5 m), temperatures in the range of
420-510°C were recorded. This temperature distribution is primarily attributable to the mixing
processes of hot combustion gases with the surrounding air. The corresponding graphs are presented in
Figure 5.

At a level of 0.5 m above the floor, temperature values ranged from 340 to 540°C. Heating in this
zone occurs predominantly due to intense thermal radiation from the flame plume, as convective heat
transfer is limited by the inflow of cooler air toward the combustion zone. This behavior is illustrated
by the graph in Figure 6.
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Fig. 3. Temperature readings of sensors located at the center of the fire sourceat heights of 0.5 m, 3.5 m, and 5.5 m
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Fig. 4. Temperature readings of sensors along the perimeter of the fire test chamber walls
at a height of 5.5 m (sensor layout according to the scheme in Fig. 2)
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Fig. 5. Temperature readings of sensors along the perimeter of the fire test chamber walls
at a height of 3.5 m (sensor layout according to the scheme in Fig. 2)
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Fig. 6. Temperature readings of sensors located along the perimeter of the fire test chamber walls
at a height of 0.5 m (sensor layout according to the scheme in Fig. 2)

In addition, the numerical modeling yielded a thermal map of the internal wall surfaces, revealing a
markedly non-uniform temperature distribution that varies significantly with height. The primary
thermal load is concentrated in the upper portions of the fire test chamber walls and the ceiling, where,
according to the color scale, temperatures reach critical values of up to 770°C. This phenomenon is
caused by the accumulation of overheated combustion products beneath the ceiling and intense thermal

radiation from the open flame. The images

xt clearly indicate zones of local overheating in

the vicinity of the fire source. At the same

time, the lower sections of the walls,

I approximately up to a height of 1.5-2.0m,

remain within a relatively cooler zone due to

the continuous inflow of fresh air, as evidenced

by the cooler color spectrum in the lower part
of the model, shown in Figure 7.

” Based on the results of the numerical

modeling, a forecast of the fire temperature

development and thermal load levels in various

‘ zones of the fire test chamber was performed.

These data made it possible to identify critical

heights, characteristic temperature ranges, and

the most hazardous zones, which is essential

for substantiating safety conditions and

Fig. 7. Temperature distribution on the internal wall surfaces selecting appropriate parameters for the

of the building measurement equipment. This forecasting

formed the basis for the organization and

execution of full-scale fire experiments, taking into account the expected thermal impacts and the

anticipated fire development scenario.

Figure 8 shows one of the full-scale fire experiments conducted to assess the fire temperature
regime in an enclosed generator room in accordance with the Methodology.

A series of full-scale fire experiments demonstrated that, during the combustion of the specified
amount of fuel, a stable temperature regime in the gaseous environment was observed at a level of 480-
550°C. This temperature range slightly exceeds the critical exposure temperature for unprotected steel
elements (500°C) [12], at which a loss of load-bearing capacity may occur. As the temperature curves
indicate that such a thermal regime is established almost immediately after ignition (within less than 60
seconds of free burning), structural elements may be subjected to a so-called “thermal shock”, resulting
in significant thermal stresses and deformations even before the initiation of firefighting operations.
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Figure 9 presents temperature profiles constructed on the basis of averaged values obtained from a
series of three experimental tests.
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Fig. 9. Time history of temperature variation inside the generator station premise
(T1-T8 denote temperature readings from thermocouples located within the fire test chamber volume,
positioned according to the layout shown in Fig. 2)

The recorded temperature regime in the range of 640-700°C during the initial minutes of the fire
may be critical for concrete structures and can lead to significant degradation of their physical and
mechanical properties. At such temperatures, intensive deterioration of the cement matrix may occur
due to the decomposition of hydrated compounds, which is accompanied by a sharp reduction in
material strength and stiffness. Non-uniform thermal expansion of concrete constituents can induce the
development of thermal stresses and cracking, while the presence of moisture (steam, including that
generated during firefighting operations) may cause explosive spalling of surface layers. In reinforced
concrete elements, additional degradation of the bond between concrete and reinforcement may be
observed, which, combined with material strength loss, results in a substantial reduction in load-
bearing capacity and operational reliability of the structures [13, 14].

For masonry structures, prolonged exposure to temperatures in the range of 500-550°C may also
have adverse effects, although the masonry units themselves (ceramic, clinker bricks, etc.) generally
exhibit high thermal resistance. The primary damage mechanism is associated with degradation of the
mortar, which undergoes dehydration, cracking, and loss of strength significantly faster than the
masonry units. Non-uniform heating of masonry can potentially lead to the development of internal
stresses and microcracking in both bricks and joints; after cooling, this may result in increased porosity
and reduced durability of the structure. Consequently, even in the absence of visually apparent
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damage, irreversible structural deterioration may occur, significantly shortening service life and
potentially necessitating strengthening or replacement of damaged elements [15, 16].

A comparison of the experimental data with the results of numerical modeling indicates that the
overall characteristics of the temperature regime were predicted with sufficient accuracy. The
reliability of the computational modeling is confirmed by the fact that the deviation between
experimental and calculated temperature values ranged from 12 to 15 %, which falls within acceptable
error limits for full-scale fire experiments of this magnitude.

Conclusions. With the onset of the full-scale war in Ukraine, the use of individual diesel generator
units has become widespread and, in many cases, an almost non-alternative solution for ensuring
uninterrupted power supply to residential, public, and administrative infrastructure facilities. The need
for scientific substantiation of fire safety requirements is driven by the absence of comprehensive
building regulations governing the placement and operation of generators, which significantly
increases fire risks. The conducted study highlights the necessity of well-founded requirements for
spatial and planning solutions of generator station premises in order to ensure structural integrity and
stability under fire conditions.

The application of the Fire Dynamics Simulator (FDS) made it possible to assess the potential
effects of flame development, hot gas turbulence, and thermal loads on enclosure structures. Critical
temperatures of up to 850-950°C were identified at the center of the fire source, while temperatures of
640-800°C beneath the ceiling and 420-510°C along the walls were recorded. These results enabled the
identification of hazardous zones that critically affect the load-bearing capacity of floor slabs and
enclosure elements and may serve as a basis for substantiating the need for fire protection measures.

Experimental investigations confirmed that during the combustion of 200 L of diesel fuel, a stable
gas-phase temperature regime of 480-550°C is established, with local peaks reaching 850-950°C. High
heating rates (temperature peaks occurring in less than 60 s) create conditions of “thermal shock” for
steel and reinforced concrete structures, potentially leading to loss of load-bearing capacity, thermal
deformations, and cracking. For masonry structures, the critical factor is the degradation of mortar and
the formation of microcracks, which reduce durability and increase the risk of structural damage.

Comparison of experimental and computational results demonstrated that the general
characteristics of the temperature regime were accurately predicted. The deviation between measured
and simulated values of 12-15% lies within acceptable limits for large-scale fire studies. This confirms
the applicability of numerical modeling for predicting similar fire scenarios and for substantiating fire
resistance classes of building structures, fire zoning strategies, and the selection of fire suppression
system parameters in generator station premises.
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banno A.B., Hiscnuk B.B., Beceniscokuii P.b., Axosuyk P.C., Jlosuncokuii P.A1.
JOCJIILPKEHHSA BIVIMBY NOXEXKI IU3EJJbHUX TEHEPATOPHUX YCTAHOBOK HA BYIIBEJIbHI
KOHCTPYKIIIi 3AKPUTAX MTPUMIIIEHD

AkTyanbHicTb. [lopylieHHs mnpaBmil eKclulyaTalil Ta HEIOOLIHKAa pEalbHUX TEMIEPATYpPHUX PEKUMIB IMOKEK Y
MPUMIIIEHHAX T'€HepaTOPHUX CTaHLiil MPU3BOIATH JI0 3POCTAHHS IMOXKEXKHOI HeOEe3NeKHn W PU3UKY BTPATH HECHOI 31aTHOCTI
OyniBeJIbHUX KOHCTpYKUiH. HenoctaTHe BpaXyBaHHS peasibHUX TEMIEPATYPHUX PEKUMIB MOXKEXK Y NPUMIILIEHHAX AU3EIBHUX
TeHepaTOPHUX CTaHLiH YCKIaaHIOE 3a0€3MeUeHHS BOTHECTIMKOCTI Ta eKCITyaTaliiHOi HaiiHOCTI OyaiBenb i ciopya. ¥ 3B 3Ky
3 UM I0CTA€ HEOOXIJHICTh HAYKOBO OOIPYHTOBAHOI'O JIOCHI/KEHHS TEIUIOBUX BIUIMBIB MOXEX IU3CIbHUX I'€HEPATOPIB IS
dopmyBaHHs epeKTHBHUX 1 Oe3neyHuX 00’ €MHO-TUIAaHYBAJIbHUX Ta KOHCTPYKTUBHUX pilieHb. MeTa. JOCHiUKEHHS XapakTepy
PO3BHTKY MOKEKI AU3EIBHOI FEHEPATOPHOI YCTAHOBKM B YMOBAaX 3aKPHTOrO MPHMIILIEHHS LUIAXOM IO€AHAHHS YHUCEIBHOTO
MO/IC/IIOBAHHSA Ta HATYpPHUX BOTHEBHX BHUIIPOOYBAaHb MUl BHU3HAUCHHS KPUTHYHHX TEMICPATYPHUX PEKHMIB I TEMIOBHX
HaBaHTaXXEHb Ha Oy[iBeJbHI KOHCTPYKLIi 3 METOI0 OOIpYHTYBAaHHS BHUMOI IOXEXKHOI O€3NeKH NPHUMIIEHb TeHEepPaTOPHUX
craHuii. OCHOBHI pe3yJabTaTh. Y poOOTI EKCIEPUMEHTAJIBHO Ta YUCENBHO IOCIIDKEHO TEMIEPaTypHHH PEeXHUM IOXKexi
JIN3€IbHOI TeHEePaTOPHOI YCTAHOBKHM B 3aKPUTOMY NPHUMIILIEHHI, BCTAHOBJICHO KPUTHYHI TEIUIOBI HABAaHTaKCHHs Ta HeOe3neuHi
30HH, 110 MOXKYTh MPU3BOANTH JI0 BTPATH HECHOI 3/JaTHOCTI CTAJICBUX, 3aJ1i300€TOHHUX 1 LEMITHUX KOHCTpYKUii. [TopiBHAHHS
pe3yJIbTaTiB HATYpPHUX BOTHEBHMX JIOCHI/DKEHb 1 KOMII'IOTEPHOro MojentoBaHHsA y cepenoBuii FDS mnokaszano ixHio
Y3FOMKEHICTh 3 BiIXWwieHHsAM 12-15 %, 1o miATBEpI)Kye MOXKJIMBICTH BHUKOPUCTAHHS YHMCEIBHOIO MOJEIIOBAHHA IS
OOTPyHTYBaHHS BUMOT BOTHECTIHKOCTi MpHMillleHb TeHEPATOPHHX CTaHIil. BcTaHOBIEHO MPOCTOPOBO-YACOBI 3aI€KHOCTI 3MiHH
TEMIEPATyPHOrO PEXUMY MOXKEXKI JU3eIbHOI I'eHEepaTOpHOI YCTAaHOBKM B 3aKPHUTOMY IPHUMIILCHHI 3aJIeKHO BiJl BUCOTH Ta
BIJIAJIEHOCTI BijI OCEpeNKy TOpiHHS, a TAKOXK BM3HAUYEHO KPUTHYHI TEMIIEPATypHi Aiala3oHU Ui PI3HUX 30H HPHUMIIICHHS.
OTpHUMaHO KiJIbKICHI 3aJI€KHOCTI TEIUIOBUX HABAHTA)XXEHb HA OrOPOPKYBAJbHI Ta HECHI KOHCTPYKLIl BiJl CLEHAPil0 TOPiHHS
JIM3EIBHOTO TaInBa, 110 JO3BOJIIOTH IPOrHO3YBATH BTPATy MEXI BOTHECTIHKOCTI KOHCTPYKILiH 1 00IpyHTOBYBATH BUMOTH JI0 1X
BOTHE33aXHCTy Ta IMPOTUIOKEKHOIO 30HYBaHHS MPUMIIEHb TCHEPATOPHUX CTaHI[iH. BHCHOBKHM. VY pesyibTati NpoBEICHUX
YUCEJIBHUX 1 HATYPHUX BOTHEBMX JIOCIDKCHb BCTAHOBJICHO, IO TOXKEXKI AM3EIbHUX I'€HEPATOPHMX YCTAHOBOK y 3AKPUTUX IPUMILLECHHAX
XapaKTePU3YHOThCS IIBUIKMM PO3BUTKOM 1 (JOPMYBAHHSM KPUTUHHHX TEMIIEPATYPHUX PSKUMIB, 31ATHHX Y KOPOTKHH Yac NPU3BOAUTH JI0 BIPATH
HECHOI 31aTHOCTI Oy/IiBeIbHUX KOHCTpPYKLi. OTpuMaHi pe3y/IbTaTy HiITBEPIUKYFOTh JIOUUIbHICTh BUKOPUCTAHHS KOMIT FOTEPHOTO MOJICIOBAHHS
CHUIBHO 3 EKCHEPUMEHTAIBHUMH JIOCTI/DKCHHIMH I HAYKOBOrO OOIPYHTYBAHHSI BUMOI' TOXKEKHOI OE3IEKH Ta BOTHECTIHKOCTI OyAiBeTbHUX
KOHCTPYKIIIH HPUMIILEHb FeHEPATOPHHX CTAHLLIH Y OY/IiBIIIX PI3HOrO (PyHKILOHATBHOIO MPU3HAYCHHSL.

KarouoBi cioBa: TeMnepaTypHuil peXUM IOXEXi, FeHEpaTOPHI YCTAaHOBKHM, BOTHECTIMKICTh KOHCTPYKIIiH, MOXEXHa
Oe3rexa, KOMIT I0TepPHE MOJEIIOBAHHS, IIUIICHICTD CIIOPY/L.

Ballo Ya.V., Nizhnyk V. V., Veselivskyi R.B., Yakovchuk R.S., Lozynskyi R.Ya.
RESEARCH ON THE IMPACT OF DIESEL GENERATOR FIRE ON BUILDING STRUCTURES OF ENCLOSED
SPACES

Actuality. Violation of operating rules and underestimation of real temperature regimes of fires in generator stations lead to
an increase in fire hazard and the risk of loss of load-bearing capacity of building structures. Insufficient consideration of real
temperature regimes of fires in diesel generator stations makes it difficult to ensure fire resistance and operational reliability of
buildings and structures. In this regard, there is a need for scientifically substantiated research into the thermal effects of diesel
generator fires to form effective and safe spatial planning and design solutions. Purpose. Study of the nature of the development
of a diesel generator fire in a closed room by combining numerical modeling and full-scale fire tests to determine critical
temperature regimes and thermal loads on building structures in order to substantiate the fire safety requirements of generator
station premises. Main results. The work experimentally and numerically investigated the temperature regime of a diesel
generator fire in a closed room, established critical thermal loads and dangerous zones that can lead to the loss of the bearing
capacity of metal, reinforced concrete and brick structures. Comparison of the results of full-scale fire studies and computer
modeling in the FDS environment showed their consistency with a deviation of 12-15%, which confirms the possibility of using
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numerical modeling to substantiate the fire resistance requirements of generator station premises. Established the spatial-
temporal dependencies of the change in the temperature regime of a diesel generator fire in a closed room depending on the
height and distance from the combustion center, and also determined critical temperature ranges for different zones of the room.
Quantitative dependencies of thermal loads on enclosing and supporting structures on the diesel fuel combustion scenario were
obtained, which allow predicting the loss of fire resistance of structures and justifying the requirements for their fire resistance
class and fire zoning of generator station premises. Conclusions. As a result of the conducted numerical and full-scale fire
studies, it was established that fires of diesel generator sets in closed rooms are characterized by rapid development and
formation of critical temperature regimes, capable of leading to the loss of the bearing capacity of building structures in a short
time. The obtained results confirm the feasibility of using computer modeling together with experimental studies for the
scientific substantiation of fire safety requirements and fire resistance of generator station premises in buildings of various
functional purposes.

Keywords: temperature regime of fire, generator sets, fire resistance of structures, fire safety, computer modeling, integrity
of structures.

VK 614.841.41

banno A.B., Hixcnux B.B., Becenisécvkuii P.B., Axosuyx P.C., Jlosuncokuii P.A. JlocjiAkeHHs] BIUIMBY MOZKe:Ki JM3eJbHUX
reHepaTOPHUX YCTAHOBOK Ha Oy/iBesIbHI KOHCTPYKIIT 3aKkpuTHX npuMimens / Omip MarepiaiiB i Teopist copy/1: HayK.-TeX.
36ipH. — K.: KHYBA, 2026. — Bun. 116. — C. 481-490. — Anru.

YV pobomi ecmanosneno npocmoposo-4acosi 3a1exicHOCMI 3MIHU MEMREPAMYPHO20 PEHCUMY NOXHCENHCT OU3EbHOI 2eHepamopHol
YCMAHOBKU 8 3aKPUMOMY NPUMIUEHHI 3AIeNHCHO 6I0 6UCOMU MA GI00ANEHOCMI 8i0 0CepeOKy 20PIHHA, d MAKOXMC BUSHAYEHO
KpumuyHi memnepamyphi 0ianazonu, wo 30amui y KOPOMKUUl yac npu3eooumu 00 8mpamu HecHoi 30amuocmi OyoigenbHux
KOHCMPYKYIU.
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This study establishes the spatial and temporal dependencies of the temperature regime of a fire in a diesel generator set located
in an enclosed room, depending on the height and distance from the center of combustion, and identifies the critical temperature
ranges capable of rapidly causing a loss of load-bearing capacity (fire resistance) in building structures.

Fig. 9. Ref. 16.
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