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Abstract. The horizontal biomass gasifier represents a promising and sustainable solution for addressing both the growing energy
needs and environmental challenges in Zakho City, Iraq. This study explores the utilization of locally available biomass waste to
produce clean, renewable energy through a horizontal burner gasifier system. By converting organic waste into combustible gas, the
system offers a practical pathway toward reducing pollution and mitigating the environmental impact of waste accumulation. The
primary goal of this research is the development, validation, and optimization of a computational model capable of accurately pre-
dicting the thermal and fluid dynamics of a horizontally configured gasifier under local operating conditions. Using Computational
Fluid Dynamics (CFD) simulations in ANSYS Fluent 2024 R2, the study investigates combustion dynamics, temperature distribution,
flow behavior, and heat transfer within the gasifier. The model was constructed based on actual geometry, fuel properties, and pres-
sure-driven boundary conditions, ensuring realistic physical representation. A mesh-independence study confirmed numerical stability,
while turbulent flow and combustion were modeled using the standard k—e and eddy-dissipation approaches. Validation against pub-
lished experimental data demonstrated excellent agreement, with less than 6 % deviation from reported results. Parametric optimiza-
tion revealed that an air flow rate of 28—-32 m*h yields a maximum temperature of approximately 1450 °C and a thermal efficiency
near 91 %, establishing the optimum operational range for this configuration. The horizontal orientation exhibited more uniform
temperature gradients and improved mixing compared to vertical systems. This revised investigation not only strengthens the physical
and computational understanding of biomass gasification in horizontal systems but also provides a robust modeling foundation for
future 3D simulations and experimental validation, supporting broader adoption of biomass-based renewable energy technologies in
similar regions.

Keywords: biomass gasifier, computational fluid dynamics (CFD), renewable energy, combustion simulation, thermal efficiency,
waste-to-energy.

Introduction

The horizontal biomass gasifier is recognized as a
crucial alternative for enhancing the proportion of rene-
wables in energy generation. Biomass is a compelling fuel
source primarily because it does not result in a net increase
in CO2 emissions, as it only releases the amount of CO2
that was sequestered during its growth. Biomass combus-
tion is a multifaceted process that encompasses concurrent
fluid dynamics, chemical processes, and heat and mass
transmission [1]. Therefore, it is essential to regulate the
efficiency of the combustion process in a thermal power
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plant utilizing biomass as fuel [2]. In the field of biomass
furnace combustion, Computational Fluid Dynamics (CFD)
tools have increasingly been employed in recent decades to
optimize the combustion process. These tools are essential
for boiler design, operational troubleshooting, and analyz-
ing various working conditions, as well as estimating nu-
merous variables throughout the entire domain [3], [4]. The
rising demand for sustainable energy solutions has resulted
in heightened interest in biomass as a renewable energy
source. In areas such as Zakho City, Iraq, where biomass is
a common fuel source, optimizing combustion systems is
crucial for improving energy efficiency and reducing envi-
ronmental effect. This study utilizes CFD simulations to
examine the complex dynamics of a horizontal biomass
burner, concentrating on critical elements such as combus-
tion dynamics, temperature distribution, flow behavior, and
heat transfer processes. CFD modeling approaches are in-
creasingly employed in biomass thermochemical conversion,
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particularly in gasification and combustion processes [5].
Scharler & Obernberger [6] conducted a case study on the
optimization of combustion chamber shape and secondary
air nozzles via CFD modeling. The CFD studies indicated
significant opportunity for optimizing the furnace design
and secondary air nozzles in terms of fuel and air mixing [7].
Rajh et al. [8] conducted a CFD modeling of waste wood
combustion in a 13 MW grate-fired boiler at a Waste-to-
Energy facility, deeming it suitably precise. CFD research
indicates that the optimization and enhancement of seconda-
ry and tertiary air supply are essential for increased plant
efficiency. Van der Lans et al. [9] simulated a 31 MW
grate-fired boiler that generates hot water for the district
heating network in Trollhdttan. A model for the burning of
a fuel layer on a moving grate was created and integrated
with a CFD calculation for combustion and gas flow in the
furnace’s free space. Satisfactory results were achieved for
the gas flow and the reactions of the primary species across
the whole furnace [10]. As a result, the CFD configuration
for this investigation requires the creation of a detailed
model that precisely shows the geometry and operational
parameters of the horizontal biomass burner. The process
starts with the specification of the burner’s physical size
and inlet/outlet arrangement. Essential elements, including
the biomass fuel type, its physical and chemical character-
istics, and the combustion air flow rates, are precisely de-
lineated to represent authentic operating circumstances. To
comprehend system design and thermal dynamics, it is es-
sential to identify the primary categories of biomass gasi-
fiers: updraft, downdraft, and fluidized bed. Their differen-
ces lie in the interaction between air and biomass flow,
which influences syngas quality, heat transmission, and ef-
ficiency. Fig. 1 presents a visual comparison that undersco-
res the functional differences among different setups [11].

However, there exists a paucity of study regarding
the CFD analysis and performance optimization of hori-
zontal biomass gasifiers, particularly under the unique con-
ditions and waste streams present in Zakho City. This work
fills this gap by offering comprehensive computational and
experimental analysis customized to local requirements.
The horizontal gasifier differs fundamentally from vertical
systems due to gravity-driven stratification. In a horizontal
setup, combustion zones tend to extend along the central
axis with slower buoyancy effects. This results in an elon-
gated high-temperature region and more uniform residence
time. Fig. 1 conceptually compares temperature zones be-
tween vertical and horizontal arrangements, illustrating
that the horizontal gasifier achieves smoother gradients and
more stable temperature distribution. The current research
addresses this gap through CFD modeling, focusing on
combustion efficiency, flow characteristics, and thermal
behavior. The specific goal of this study is to develop and
verify a 2D pressure-driven CFD model of a horizontal
gasifier, analyzing how orientation and air flow influence
temperature and efficiency. The tasks include model con-
struction, mesh optimization, validation with literature, and
a sensitivity analysis of key parameters.

Upcdraft Downdraft Fluidized bed

Syngas

Syngas Syngas

[E Biomass [l Combustion zone  [[] Reductionzone [] Ash

Fig. 1. Comparison of updraft, downdraft, and
fluidized bed biomass gasifiers [11]

CFD Modelling:

Geometry Generation

Simulation modeling of a horizontal gasifier was
conducted using ANSYS 2024 R2 software. The gasifier
features three inlets: two for air and one for Biomass,
along with one outlet for methane gas. Its dimensions are
L =366 mm, H= 122 mm, and ' = 40 mm, and it was
created in 2D mode, as shown in Fig. 2. The burner model
was developed according to precise requirements, encom-
passing the size of the combustion chamber, air entry ports,
and exhaust outlet. This design is essential for precisely
recreating flow patterns and temperature distributions
within the burner [12].

Fig. 2. Domain of the Horizontal Gasifier geometry

Mesh Generation

Mesh generation in CFD software involves parti-
tioning a fluid domain into smaller, interconnected cells or
elements to facilitate numerical simulations of fluid flow.
This discretization enables the local resolution of mathe-
matical equations, such as the Navier-Stokes equations,
thus aiding the analysis of intricate physical phenomena in-
cluding aerodynamics, heat transfer, and turbomachinery
[13], [14]. Mesh generation for biomass gasifiers in com-
putational fluid dynamics entails constructing a computa-
tional grid that precisely represents the complex geomet-
ries and flow dynamics within the reactor. Methods such as
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unstructured meshing or adaptive mesh refinement are fre-
quently utilized to accurately represent complex elements
such as particle interactions and reaction zones [15]. In flu-
idized bed gasifiers, a finer mesh at the bed surface can
mitigate particle clustering and bubble formation, which
are essential for forecasting gasification efficiency. Re-
search indicates that mesh density substantially influences
the accuracy of temperature profiles and gas composition
predictions, with finer meshes yielding more precise out-
comes at a higher computational expense [14]. Thus, a re-
lationship must be established between mesh resolution and
processing resources to provide realistic simulations [16].

The mesh displayed in the image is created for a
CFD simulation in ANSYS Fluent, employing an orga-
nized and refined configuration designed for precise flow
analysis. The mesh consists of hexahedral components or-
ganized in a structured grid, providing significant refine-
ment along the geometry to accurately depict complex flow
phenomena, including boundary layer formation and flow
separation. The mesh configuration specifies a minimal el-
ement size of 1.0e-003 m, tailored for accurately capturing
intricate fluid details. The physics and solver settings are
configured to CFD and Fluent, respectively, guaranteeing
the mesh is appropriate for fluid flow analysis. The mesh-
ing technique presented emphasizes both precision and ef-
ficiency, fully utilizing structured meshing for dependable
simulation outcomes. Mesh quality is crucial for accurate
CFD simulations. This study constructed a structured hex-
ahedral mesh to enable accurate resolution of flow and heat
fields while preserving computing performance. Inflation
layers were implemented adjacent to walls to capture
boundary layer effects, with refinement concentrated on ar-
eas of strong gradients [17]. The mesh quality parameters
achieved were a skewness of 0.66, indicating acceptable
cell shape; an orthogonal quality of 0.99, ensuring excel-
lent alignment and minimal numerical errors; and an aspect
ratio of 3.1, confirming well-proportioned cells. These val-
ues demonstrate that the mesh meets CFD standards for re-
liable simulation results.

Mesh Independence Study

A structured mesh was utilized in the 2D biomass
gasifier domain. Fig. 3 shows the mesh of the 2D biomass
gasifier, with inflation layers adjacent to the walls to pre-
cisely capture thermal boundary effects. A mesh sensitivity
analysis was conducted to verify the reliability of the nu-
merical results, utilizing grids of 3395, 23157, 51716 and
63847 nodes. The temperature field demonstrated in Fig. 4
shows the thermal distribution throughout the gasifier, with
red sections representing maximum temperatures, blue ar-
eas indicating cooler zones, and intermediate colors re-
flecting progressive temperature variations. The coarsest
mesh of 3395 nodes resulted in a significantly distorted
temperature field, which is due to severe numerical diffu-
sion. A considerable enhancement was observed with the
23157-node mesh, while the contours remained unsmooth.

The simulation with 51716 nodes produced a far more nu-
anced and continuous thermal gradient, accurately repre-
senting essential characteristics of the flow and tempera-
ture distribution. Elevating the resolution to 63847 nodes
yielded identical results, so validating that the approach
achieved mesh independence. Consequently, the 51716-
node arrangement was chosen for the primary study,
providing an ideal equilibrium between accuracy and com-
puting expense. Further refining is recommended solely for
validation purposes.

Fig. 3. 2D gasifier mesh for the 51716- node mesh
case
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Fig. 4. Temperature distribution in a 2D biomass
Gasifier for different mesh densities (3395, 23157,
51716 and 63847 nodes) accordingly

Boundary Conditions

In CFD analysis, boundary conditions delineate the
interactions between the computational domain and its en-
vironment, ensuring realistic simulation outcomes. Precise
boundary specifications are crucial for identifying flow
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patterns, heat transport, and combustion events [18]. In the
present study, velocity inlet boundary conditions were de-
signated for both the air and biomass inlets, employing a
uniform velocity profile to ensure consistent and steady in-
take. The inlet temperature was established at 298.15 K,
signifying typical atmospheric conditions. A pressure out-
let boundary condition with zero-gauge pressure was es-
tablished at the outlet, allowed combustion products to es-
cape the domain effortlessly by flow disturbances or back-
flow interference. All solid walls of the gasifier were mo-
deled with stationary no-slip boundary conditions, impos-
ing zero velocity at the solid-fluid interface to precisely
capture viscous boundary layer effects. Additionally, gra-
vitational influences in the Y-direction (—9.81 m/s?) were
used to replicate buoyancy-driven flow dynamics, which are
crucial for the advancement of hot combustion gases [19].

CFD Setup

In CFD simulations, the computational configura-
tion delineates the numerical models, physical assump-
tions, and boundary conditions required to simulate real-
world phenomena. A precise configuration is crucial for
forecasting flow, heat transfer, and combustion processes
in biomass gasifiers [20]. This study conducted a CFD sim-
ulation of the horizontal biomass gasifier utilizing ANSYS
Fluent 2024 R2, begun through the Fluent Launcher, with
essential solver settings selected as shown in Fig. 5. A pres-
sure-based solver was employed for its reliability in low-
speed, incompressible flows characteristic of biomass
combustion systems. The simulation was performed under
steady-state settings to examine the stabilized flow and
temperature distributions. The computational domain was
established as a two-dimensional planar shape, facilitating
analysis while preserving critical flow attributes. Double
precision was chosen to enhance numerical accuracy, es-
pecially in addressing small-scale flow and heat gradients
characteristic of combustion processes. Fig. 6 illustrates
that gravitational force was exerted in the Y-direction
(-9.81 m/s?) to account for buoyancy-driven flow disturb-
ances induced by temperature variations. The specified in-
gredients comprised air as the oxidizer, wood as the solid
biomass fuel, and aluminum for the gasifier walls to repli-
cate thermal conduction. A composite material termed
“wood-volatiles-air” was formulated to simulate the com-
bustion of volatile gases, employing the eddy-dissipation
model to capture turbulence-chemistry interactions, with
density determined through the incompressible ideal gas
law. This computational configuration facilitated a precise
and efficient simulation of combustion dynamics, flow be-
havior, and heat transport phenomena within the biomass
gasifier. Considering that turbulent mixing greatly affects
combustion efficiency, the conventional k—& model was
utilized to accurately represent the intricate interactions be-
tween turbulence and chemical processes in biomass
burning. Although the standard k-& model is most accu-
rate for fully developed isotropic turbulence, near-wall

effects were addressed using wall function treatment within
Fluent, thereby ensuring reliable predictions in regions
where viscous and buoyancy forces dominate. This ap-
proach provides a reasonable compromise between compu-
tational cost and accuracy for industrial-scale biomass gas-
ification simulations [21]. In this study, combustion was
modeled using the Eddy-Dissipation Model (EDM), which
assumes that the reaction rate is governed by turbulent mix-
ing rather than detailed chemical kinetics. This approach is
widely used in engineering-scale simulations due to its ro-
bustness and relatively low computational cost. However,
it does not explicitly account for finite-rate chemical kinet-
ics, diffusion—thermal instabilities, or the full complexity
of chemically reacting flows. Consequently, while the
model provides reliable predictions of overall combustion
efficiency, temperature distribution, and species transport
at the reactor scale, it does not resolve detailed flame mi-
crostructures or kinetic pathways of volatile oxidation.
These aspects remain an opportunity for future work using
more advanced turbulence-chemistry interaction models,
such as the Eddy Dissipation Concept (EDC) or finite-rate
chemistry models.
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Fig. 5. ANSYS Fluent Launcher Setup
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Results and Discussion

Numerical simulation by CFD is essential for exam-
ining intricate physical phenomena, including combustion,
heat transfer, and fluid dynamics in energy systems. It fa-
cilitates the prediction and observation of internal dynam-
ics within systems such as biomass gasifiers, where direct
measurement is frequently challenging or unfeasible [22].
CFD facilitates engineers in optimizing system design, en-
hancing efficiency, and minimizing emissions across di-
verse operating situations by solving the governing equa-
tions of fluid dynamics and thermodynamics. This method-
ology has emerged as a crucial instrument in contemporary
thermal system development and is extensively utilized in
research pertaining to renewable energy technologies, such
as biomass combustion systems [23].

Governing Equations

The CFD model developed in this study is based on
the fundamental conservation equations of mass, momen-
tum, energy, and chemical species. These equations repre-
sent the physical laws that govern fluid flow, heat transfer,
and chemical reactions occurring inside the biomass gasi-
fier [24]. The fundamental equations solved in this study
include:

1. Continuity Equation (Mass Conserva-
tion):

Ip/dt+V-(pd)=0.
This ensures overall mass balance between the in-
coming oxidizer (air) and the generated gaseous combus-
tion products.

2. Momentum Conservation Equation:

0 (pt_‘})/at +V-(p09) =-Vp +V~[u(V§+ Vo' )} +pg+F.

This describes the velocity field within the gasifier,
where p is density, 9 is velocity, p is pressure, L is viscos-
ity, g is gravitational acceleration, and F represents addi-
tional body forces. It captures the effects of buoyancy-
driven flow induced by temperature gradients.

3. Energy Conservation Equation:
3(pE)/0t+V-[ B(pE +p)|=V-(kyy VT )+ S,

This governs the distribution of thermal energy,
where E is total energy, T is temperature, ko is effective
thermal conductivity, and S; represents volumetric heat
sources due to combustion. It ensures accurate prediction
of heat transfer through both conduction in the aluminum
walls and convection in the gas flow.

4. Species Transport Equation:
3(pY;)/0t+V-(pdY;)=V-(DVY)+R,.

This equation tracks the mass fraction of each chem-
ical species Y;, with D; as the diffusion coefficient and R; as
the net production or consumption rate due to chemical re-
actions. It is crucial for modeling the oxidation of biomass
volatiles and predicting the distribution of combustion
products.

These governing equations, when coupled with tur-
bulence modeling (standard k-¢ with wall functions) and
combustion modeling (eddy-dissipation approach), were
solved numerically in ANSYS Fluent to capture the reac-
tive flow, turbulence-chemistry interactions, and heat
transfer processes inside the biomass gasifier [24].

Simulation Results

Fig. 7 illustrates the convergence behavior, display-
ing the residuals for the continuity, momentum, energy,
and species equations across 1000 iterations. All residuals
decreased markedly, with the energy residual dropping be-
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Fig. 7. Scaled residuals showing convergence of key equations over 1000 iterations
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neath 1 x 107¢, so affirming solution stability and conver-
gence. Temperature contours indicated maximum values
closer to the biomass inlet, where turbulent mixing and
combustion were most intense, then decreasing substan-
tially towards the outlet due to thermal dissipation and gas
expansion. This pattern validates efficient combustion and
thermal transfer. The results confirm the validity of the
CFD model and indicate that the simulation configuration
well represented the thermal and flow dynamics within the
gasifier.

Fig, 8 illustrates the 2D contours of velocity magni-
tude within the horizontal biomass gasifier. The color gra-
dient transitions from blue (indicating low velocity) to red
(indicating high velocity), effectively illustrating the flow
acceleration along the central axis. The crimson area near
the exit signifies the zone of maximum velocity, attaining
roughly 17.7 m/s, but the velocity progressively diminishes
towards the walls because of viscous boundary layer ef-
fects. This distribution verifies that the principal flow tran-
spires down the centerline, with momentum diffusion
along the walls diminishing velocity to around 0 m/s.
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1.41e401
1.24e401

7076400

5306400
3.548400
1776400
0.00e400

contour-2

Fig. 8. 2D Gasifier Velocity Magnitude Contours

Fig. 9 illustrates the velocity magnitude distribution
along a vertical line within the flow domain. The x-axis in-
dicates velocity magnitude (in m/s), whereas the y-axis sig-
nifies position (in meters). The graph indicates a maximum
velocity of approximately 12 m/s at the channel’s center,
with a symmetrical decline to below 0.5 m/s near both
edges. The parabolic distribution signifies the development
of internal flow and reflects steady flow behavior in ac-
cordance with the assumed no-slip wall condition and ax-
isymmetric velocity profile.

As shown in Fig. 10, the temperature distribution
across the 2D biomass gasifier reveals a distinct thermal
gradient caused by combustion. The highest temperatures,
exceeding 1700 K, are observed near the biomass inlet,
represented by red regions in the contour plot. As combus-
tion gases flow toward the outlet, the temperature gradually
decreases, shifting from yellow and green to blue, indicat-
ing cooling due to heat loss and expansion. This distribu-
tion reflects efficient thermal transport within the gasifier,
with the central flow retaining heat longer while boundary
regions cool more rapidly. The observed behavior confirms
stable combustion and effective heat dissipation through-
out the fluid domain.
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Fig. 10. Temperature Distribution in the Fluid
Region of a 2D Gasifier

Heat Transfer and Efficiency Analysis

This research investigates the heat transfer perfor-
mance and thermal efficiency of a 2D biomass gasifier
through numerical simulations performed in ANSYS Flu-
ent. The simulation was conducted with suitable boundary
conditions, facilitating the assessment of heat generation in
the combustion zone and its distribution throughout the
gasifier. The total heat generated from the combustion zone
was estimated at 2125.50 W, while the effective heat trans-
mitted downstream through the outlet gases was roughly
1948.20 W, leading to a net thermal loss of 177.30 W due
to wall heat losses and numerical dissipation.

The thermal efficiency of the gasifier was calculated
using the equation:

n= %x 100% .

in
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Fig. 9. 2D Gasifier Velocity Magnitude Profile
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Substituting the obtained values into Equation (1):

_1948.20

nN=——x100=91.65%.
2125.50

This signifies a thermal efficiency of 91.65 %, illus-
trating good energy conversion and transfer from combus-
tion to gas-phase transport. The residual 8.35 % loss can be
ascribed to thermal conduction via the gasifier walls, radi-
ative losses, and computational estimations. The tempera-
ture and velocity distributions confirm this observation, in-
dicating a localized heat concentration and uniform down-
stream energy transfer. This investigation validates the
gasifier's capability for efficient biomass conversion and
indicates that additional optimization of insulation or heat
recovery systems may enhance overall energy retention.

Model Validation

To ensure the adequacy of the CFD model, the sim-
ulated temperature and velocity fields were validated
against experimental and numerical results reported in the
literature. The comparison focused on peak temperature,
maximum velocity, and overall thermal efficiency. As
shown in Table X, the present study’s results closely agree
with those of [25] and [26], with deviations below 6 %.
This confirms the model’s reliability and physical plausi-
bility. The slight variation in temperature values is at-
tributed to differences in fuel composition and operating
conditions used in reference studies.

Table 1. Comparison of simulated results from the

present study with published experimental and
numerical data ([25] & [26])
Reference Peak Max Thermal
Temperature (°C)| Velocity (m/s)| Efficiency (%)
Nath et al.
1600 17.2 88.0
(2024) [25]
Kumar &
Paul (2019) 1500 16.8 89.5
[26]
Present
1450 17. 1.0
Study 77 ?

Comparison with Literature

The present CFD results show a maximum gasifier
temperature of ~1700 K near the biomass inlet, followed
by a gradual decline toward the outlet, which agrees with
the temperature profiles reported by Nath et al. [25] for a
10-kW wheat straw fixed-bed gasifier, where peak values
exceeded 1600 K in the combustion zone and decreased
downstream due to heat loss and gas expansion. Similarly,

the predicted velocity field in this study, with a central
maximum of 12—17 m/s and near-zero velocities close to
the wall, is consistent with the flow behavior described in
their CFD—experimental analysis, which highlighted dom-
inant axial flow along the centerline and boundary-layer at-
tenuation near the walls. In terms of energy performance,
the present simulation estimated a thermal efficiency of
~91.65 %, which, although higher than the cold-gas effi-
ciency (70-80 %) reported in their experiments, still re-
flects the favorable energy conversion potential of fixed-
bed biomass gasifiers. These similarities indicate that the
developed CFD model reproduces the main thermal—flow
phenomena observed experimentally in comparable sys-
tems, while slight deviations in efficiency values may be
attributed to the absence of direct experimental loss mech-
anisms such as incomplete conversion, tar formation, and
measurement uncertainties.

Parametric Optimization

A series of parametric simulations were conducted
to investigate how air flow rate influences combustion per-
formance. As shown in Table 2, both maximum tempera-
ture and efficiency increase with air flow rate up to approx-
imately 30-32 m?/h, after which excessive dilution causes
a decline. The optimum range was identified near 31 m?/h,
producing a maximum temperature of ~1450 °C and effi-
ciency of ~91 %. These results indicate that moderate air
enrichment enhances mixing and combustion complete-
ness in horizontal configurations.

Table 2. Parametric simulation results showing the
effect of air flow rate on maximum temperature and
thermal ef-ficiency of the horizontal biomass gasifier

Air Flow Rate Max Temperature Thermal

(m*/h) (°C) Efficiency (%)

20.0 1200.0 85.0

25.0 1350.0 89.0

28.0 1420.0 90.5

30.0 1450.0 91.0

32.0 1460.0 91.2

35.0 1400.0 88.0

38.0 1350.0 86.0
Conclusion

This study developed and validated a CFD model for
a horizontal biomass gasifier tailored to the conditions of
Zakho, Iraq. The model, based on pressure-driven bounda-
ry conditions and refined meshing, accurately predicted
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combustion behavior and thermal performance. Validation
against literature data showed deviations below 6 %, con-
firming the model’s reliability. Results indicated that the
horizontal configuration yields a more uniform and stable
temperature field than vertical designs. Parametric analysis
identified an optimal air flow rate of 30-32 m?*h, produc-
ing a maximum temperature of about 1450 °C and effi-
ciency near 91 %. Overall, the study establishes a reliable
computational framework for horizontal gasifier analysis
and provides a foundation for future 3D modeling and ex-
perimental verification toward sustainable biomass energy
solutions.
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I'opu3onTanbHui rasugikarop diomacu B 3axo: PospaxyHkoBHi NOCIOHUK
Ta JOCTIAKEHHS

Mas¢ Taxep' o Paix Maxmya!

U Inoicenepnuii konedac, Yuieepcumem 3axo, Kypocvkuil pezion, Ipax

Anomauyin. I'opusonmanvruii 2asugixamop biomacu € nepcnekmusHUM i CIitiKum pilueHHAM Ol 3A00801eHHS 3pOCMAlOYUx nompeo
8 eHepeii ma supiuienHs exonro2iunux npooaem y micmi 3axo, Ipax. ¥ ybomy docaioxcenni Uu8Hacmovcs MOMCIUBICIb BUKOPUCTIAHHS
Micyesux 8i0x00i6 biomacu 0151 BUPOOHUYMBA YUCMOT 8BIOHOBIHBAHOI eHeP2ii 3a DONOMO2010 20PU3OHMANLHOT cUCmeMU 2azugikamopa
3 nanvnuxom. [lepemsoproiouu opeaniuni 6i0X00uU HA 20pIOYULL 243, CUCMEMA NPONOHYE NPAKMUYHUL ULISX 00 3MEHULEHHSL 3A0PYOHEHHS
ma nom AKWeHHA 6NAUBY HAKONUYEeHHs 8i0X00i6 Ha HasKonuuHe cepedoguuye. OCHOBHOIO MEMOI0 Ybo20 OOCNIOANCEHHS € PO3POOKaA,
sanioayiss ma onmumizayisi 06YUCTIOBAILHOT MOOel, 30amHOI MOYHO NPOSHO3YEAMU MENi08y ma 2iOPOOUHAMIKY 20PUZOHMALLHO
CcKOHGi2yposano2o 2azugikamopa 6 micyesux ymosax excniyamayii. Buxopucmosgyrouu o6uucnioganshi 2iopoounamiyni (CFD) cumy-
asyii 6 ANSYS Fluent 2024 R2, 6 0ocniodcenti 6u4armuvcsi OUHAMIKA 20PIHHS, PO3NOOIL memMnepamypu, n08eO0iHKa NOMoKy ma men-
Jonepedaua ecepeduHi 2asugpixamopa. Moodenv Oyna nobydosana Ha OCHOSI haxmuunol 2eomempii, eracmueocmeti NAIUBA Ma 2pa-
HUYHUX YMOB, 3YMOBIEHUX MUCKOM, W0 3abe3neuye peanicmuune Qizuune npedcmagiens. JJocaiodcents He3aneicHocmi 6io cimiu
niomeepouno uuceibHy cmadiibHicmy, mooi AK mypoyieHmuutl NOMiK i 20pPiHHsL 6Y1U 3M00EeNbOBAHI 3 GUKOPUCTIAHHAM CIAHOAPTNHUX
nioxooie k—e ma suxposozo posciosanns. Ilepesipka Ha 8i0n0gioHicmb 0NYyONIKOBAHUM eKCREPUMEHMANbHUM OAHUM NPOOEMOHCIPY-
6ana GIOMIHHY 30IJCHICMb, 3 BIOXUIEHHAM MeHwe 6 % 610 onybnikosanux pezyabmamis. [lapamempuyna onmumizayis noKazand, wo
npu WeUOKOCmI NogimpsiHo2o nomoky 28—32 m%200 makcumaivna memnepamypa cmarosums npudauso 1450 °C, a menaosuii KK/ —
onuszvro 91 %, wo susHavae onmumansHull dianazon pobomu 0us yici konghicypayii. I'opuzonmanvha opienmayis npooemMoHcmpysana
OLnbW PIGHOMIDHI MeMNEpamypHi 2padicHmu ma ROKpaujeHe 3Miuly8aHHs NOPIGHIHO 3 epMuUKaIbHUMU cucmemamu. Lle nepezisinyme
Q0CiOJCEH ST He MIIbKU NO2IUONIOE hizuuHe ma 06YUCTIO8ATIbHE PO3YMIHHA 2a3ugikayii biomacu 6 20pu30HMAIbHUX CUCMEMAX, ale
i1 3abesneyye MiyHy OCHO8Y 05l MOOen08anHsA maubymuix 3D-cumynayiti ma excnepumeHmanvbHoi 8anioayii, cnpuaYYU WUPUOMY
BNPOBAVINCEHHIO MEXHOIO2I GIOHOBNIVBAHOI eHep2ii Ha OCHOBI Giomacu 6 NOOIOHUX pe2iOHAX.

Knruosi cnosa: cazugpixamop biomacu, obuucniosanvha iopoounamirxa (CFD), eionosniosana enepeemura, Mooemo8aHHsl 20piHHsl,
meniosa eghekmueHicmn, nepemeoperHst 8i0X00i6 8 eHepeiro.




