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ABSTRACT

The main function of a hot blast stove is to deliver a high-temperature and stable hot blast to the blast furnace,
which has an important impact on the blast furnace ironmaking process. To improve the combustion efficiency, a
simulation model of the combustion part of an internal combustion hot blast stove was established by combining
turbulence, combustion, and radiation models. Based on the original model, a new type of internal combustion
hot blast stove is proposed. The results indicated insufficient combustion in the original structure and higher CO
concentrations in the corners of the eyes at both ends of the combustor outlet, the recirculation area at the bottom of
the combustion chamber was mainly concentrated in the middle part. With the new structure of the hot blast stove,
the gas baffles with different inclination angles are added to the rectangular burner, at the outlet of the combustion
chamber, the CO concentration is reduced to a certain extent, and the temperature distribution is more uniform.
When the inclination angle of the gas baffle is 60°, the combustion chamber outlet section average temperature
rises from 1686 K to 1693 K, the outlet flue gas average volume fraction of CO decreases the most, and the average
volume fraction of CO decreases from 0.00708% to 0.00568%, which could reduce the CO content by about 20%.
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Nomenclature

ρ Fluid density
φ Variable
t Time
U Fluid velocity vector
Γφ Diffusion coefficient of the corresponding variable
Sφ Source term of the corresponding variable
�r Position vector
�s Direction vector
�s′ Scattering direction vector
s Stroke length
α Absorption coefficient
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n Refractive index
σs Scattering coefficient
σ Stephen-Boltzmann constant
I Radiation intensity
Φ Phase function
�′ Solid angle
T Time scale
τi Total amount of time spent

1 Introduction

The hot blast stove is an indispensable essential equipment in the process of blast furnace
ironmaking. It is important to continuously deliver high temperature hot air to the blast furnace
during the blast furnace ironmaking process [1–5]. Its working principle is as follows: Combustion-
supporting air and blast furnace gas enter the rectangular combustion through the passage, and are
conveyed to the combustion chamber through the rectangular burner to produce flue gas with high
temperature, which passes through the regenerator and heats the checker bricks in the regenerator to
the corresponding temperature. And then the heat in the checker bricks will be transferred to the cold
air to generate hot air with high temperature [6–10]. The structure of the internal combustion hot blast
stove and the cross-sectional view of the rectangular burner are shown in Fig. 1.

Figure 1: (a) Schematic diagram of hot blast stove combustion; (b) Rectangular burner cross section

There are many factors that affect the hot blast temperature, such as the structure of the hot
blast stove, the adjustment of air and fuel ratio, the temperature of the air or the gas, and so on
[11–14]. In the process of combustion and air supply, complex physical phenomena and chemical
reactions occur in the hot blast stove, such as heat and mass transfer, convection and radiation, and
combustion reactions. In addition, the structure of the burner can directly affect the distribution
of the temperature field and flow field in the combustion chamber [15–19]. Due to the continuous
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development of computer technology, the numerical studies on hot blast stove simulation have become
a frequently used and effective research method [20–22]. The simulation of specific parts of the hot
blast stove can effectively determine the direction to solve the problem and improve the efficiency of
the solution [23–25]. At present, most of the research on hot blast stoves focuses on the combustion
air nozzle of the burner, the combustion situation of the combustion chamber, and the influence of
the gas preheating temperature on the combustion effect. For instance, Hu et al. [26] performed a
numerical simulation of the flow and mixing of air and gas inside the internal combustion hot blast
stove, and obtained the temperature distributions, combustion conditions and flame shape of the gas
after mixing. Qi et al. [27] proposed a new type of hot blast stove structure to solve the problems of
uneven pressure, eccentric eddy current and uneven temperature distribution in traditional hot blast
stoves, and simulated the structure. Chen et al. [28] used numerical simulation for internal combustion
hot blast stoves to find the combustion efficiency and the vault temperature under different operating
conditions, and obtain a mathematical model that correctly expresses the relationship between air
preheating temperature, gas flow, air-fuel ratio, and gas composition, combustion efficiency and vault
temperature.

In the past, the research work mainly focused on the improvement of the preheating temperature
of blast furnace gas, the number of air nozzles and the combustion of the combustion chamber.
However, the research and improvement of the blast furnace gas channel in the rectangular burner
are rarely involved, and the form of the blast furnace gas channel will directly affect the combustion
mixing in the combustion chamber. By studying and optimizing the structure of the rectangular
burner in the hot blast stove, it will have a great effect on improving the combustion efficiency. This
paper firstly establishes the mathematical model of the hot blast stove combustion, the distribution
of the recirculation zone, the combustion outlet temperature distribution and the CO concentration
distribution are obtained. A burner with a new structure is proposed to change the flow direction of
blast furnace gas, it is more fully mixed with combustion air, improving the combustion efficiency at
the corner of the eye, changing the distribution of the reflow area to reduce the impact of vibration on
the structure of the hot blast stove.

2 Mathematical Model

The combustion process in the combustion chamber of an internal combustion hot blast stove
is a physical and chemical process involving the interaction of gas flow, heat and mass transfer, and
complex chemical reaction. The combustion process is described by continuity equations, momentum
equations, energy equations, and component conservation equations. Therefore, based on a commer-
cial computational fluid dynamics software ANSYS FLUENT, an internal combustion hot blast stove
combustion model was established.

2.1 Turbulence Model
The fluid flow adopts the turbulence model, and the control equation adopts the standard k − ε

double equation model. It is widely used in the flow field and temperature field of hot blast stoves.
The general equations are as follows:

∂(ρφ)

∂t
+ ∇ (ρUφ) = ∇ [

Γφ∇φ
] + Sφ (1)

In the formula: ρ is fluid density; φ is a variable, represents fluid velocity, enthalpy and mass; t is
time; U is the fluid velocity vector, Γφ is the diffusion coefficient of the corresponding variable; Sφ is
the source term of the corresponding variable.
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2.2 Radiation Model
In the simulation of the radiation heat transfer between the inner surface of the hot blast stove

and the combustion gas, the discrete ordinates (DO) radiation model is adopted in this paper. For the
gray body medium, considering its absorption, emission, and scattering lines, the radiation transfer
equation along direction �s at position �r is:

dI(�r,�s)
ds

+ (a + σs) I
(�r,�s) = an2 σT 4

π
+ σs

4π

∫ 4π

0

I(�r,�s)
(�s,�s′)d�′ (2)

In the formula: �r is the vector of position, �s is the vector of direction, �s′ is the vector of scattering
direction, s is the stroke length, α is the coefficient of absorption, n is the refractive index, σs is the
coefficient of scattering, σ is the Stephen-Boltzmann constant, I is the radiation intensity, Φ is the
phase function, �′ is the solid angle, (a + σs) I is the optical thickness of the medium.

2.3 Combustion Model
For the combustion of blast furnace gas in the combustion chamber of an internal combustion hot

blast stove, the gas and air in the inlet channel enter separately, so the combustion model is a typical
non-premixed model vs. a non-premixed reaction model. For non-premixed combustion models. In
this paper, the probability density function (PDF) model is used to calculate the situation of the
combustion chamber.

Fluent’s response to turbulence is mainly to predict the time average of the pulsation. When
applying PDF in the non-premixed reaction model, Fluent uses the PDF model to correlate the time
average value with the instantaneous value of the turbulent chemical reaction. PDF can be seen as a
function of time flowing in state f .

p (f )Δf = lim
T→∞

1
T

∑
i

τi (3)

In the formula: T is time scale; τi is the total amount of time spent in the Δf segment of the state
f . The distribution of function p (f ) depends on the nature of turbulent pulsation.

3 Calculation Method and Conditions
3.1 Model Building and Mesh Generation

The three-dimensional model is shown in Fig. 2. The physical model of the internal combustion
hot blast stove is composed of a rectangular burner and a combustion chamber, and the rectangular
combustion chamber is composed of a combustion air channel and a blast furnace gas channel. The
height of the combustion chamber is 22.616 m, the diameter of the inlet of the blast furnace gas
channel is 1.8 m, and the length is 2.6 m, and the inlet of the combustion-supporting air channel
is 2.38 m in diameter and 2.43 m in length. There are a total of 56 combustion-supporting air nozzles
of the rectangular burner, and the angle between the nozzles and the horizontal plane is 54°. After the
combustion-supporting air is ejected from the nozzle, the high-temperature combustion-supporting
air sprayed from the nozzle quickly mixes and reacts with the blast furnace gas in the middle pipe,
enters the combustion chamber and burns and produces high-temperature flue gas.

Fluent Meshing is used to mesh the physical model of the combustion chamber in this paper.
The grid form is a polyhedral grid, and the air and gas nozzles are processed by grid encryption. The
number of grids in the calculation area of the burners of the two structures is 2.26 million. The grid
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structure is shown in Fig. 3. The maximum inclination of the grid is less than 0.35, which ensures that
the grid has good calculation accuracy.

Figure 2: (a) Internal combustion hot blast stove model; (b) Combustion air channel; (c) Blast furnace
gas channel; (d) Combustion chamber; (e) Burner outlet

Figure 3: Hot blast stove polyhedral meshing
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3.2 Grid Independence Verification
Before the numerical simulation of the internal combustion hot blast stove, first check whether

the simulated calculation results change with the change of the number of grids, and eliminate the
influence of the number of grids on the calculation results. In this paper, four sets of data are used to
verify the grid independence, calculation results are shown in Fig. 4.

Figure 4: Results of temperature change in combustion chamber under different number of grids

It can be clearly seen from Fig. 4 that the temperature change curves in the combustion chamber
under the three grids with unit numbers of 1.8 million, 2.26 million and 2.5 million are relatively close.
The maximum error between the results of 1.8 million and 2.26 million grids and the 2.5 million grids
are 1.48% and 0.29%, respectively, and the relative error between the calculation results of the 3 sets
of grid systems is less than 2%. The difference between the calculation result of 510,000 grids and
the calculation result of 2.5 million grids is the largest by 24.6%. In order to improve the calculation
accuracy, considering the economic efficiency of the calculation, the number of grid cells selected in
the calculation results of this paper is 2.26 million.

3.3 Boundary Conditions and Basic Assumptions
(1) Inlet boundary conditions

The composition of the blast furnace gas used in the hot blast stove combustion is shown in
Table 1. The relevant operating parameters of blast furnace gas and combustion air are shown in
Table 2. The inlet boundary conditions of combustion air and blast furnace gas are velocity inlet
boundary conditions.

Table 1: Blast furnace gas composition

Component CO CO2 N2 H2 CH4

Volume fraction/% 25.248 23.511 47 4.705 0.032
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Table 2: Air and blast furnace gas related parameters

Gas Flow (m3/h) Entrance cross-sectional
area (m2)

Inlet velocity (m/s) Pre-heat
temperature
(°C)

Air 115627 4.374 7.343 500
Gas 115627 2.545 12.620 185

(2) Export boundary conditions

The outlet boundary condition is set as the pressure outlet boundary condition, and the static
pressure of the outlet boundary condition is 1.06 atm.

(3) Wall condition

The wall boundary condition is set to non-slip adiabatic wall.

(4) Basic assumptions

In order to facilitate the study of internal combustion hot blast stove combustion chamber gas
flow and combustion vibration characteristics, here to make the following assumptions:

Air and gas inlet velocities and temperatures are assumed to be uniform, the fluid is an incom-
pressible fluid, the flow is turbulent flow, the specific heat capacity of different components in gas can
be considered as a function of temperature, and the viscous heat is not considered. The combustion
flue gas is ash, the radiation gas is CO2 and H2O, and the gas radiation absorption coefficient is not
affected by the turbulence characteristics. The wall surface is gray body and is considered as the third
kind of boundary condition. The combustion process is in a stable state, and the combustion mode is
namely mixed combustion, and fuel and oxygen do not coexist.

Due to the complexity of the combustion process of mixed gas, in order to simplify the calculation,
the following assumptions are made when calculating the excess air coefficient:

The volume of gas is calculated according to the standard state (273 K and 105 Pa), and the volume
of every 1 mol of all gases in the standard state is 22.4 L. The composition of air only considers O2

and N2, products of thermal decomposition are not taken into account in the calculation.

4 Results and Discussion
4.1 Original Structure Simulation
4.1.1 Velocity Field Analysis

After analyzing the combustion simulation of the original hot blast stove, the distribution of
the velocity field in the combustion chamber is obtained. The interface diagram of velocity vector
distribution is shown in Fig. 5. It can be seen that the blast furnace gas and combustion air are burned
at the bottom of the combustion chamber to form a recirculation zone. A small reflow zone is generated
at the corners of the eyes at both ends of the bottom of the combustion chamber, while there is a larger
reflow zone in the middle of the combustion chamber near the front and rear walls, and the reflow
zones are basically symmetrically distributed.
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Figure 5: The velocity distribution diagram of the combustion chamber under the original structure

4.1.2 Temperature Field Analysis

The temperature distribution of the vertical section and the temperature distribution map of
different heights of the combustion chamber are shown in Fig. 6. From the temperature distribution
of the vertical section in Fig. 6a, it can be seen that the combustion occurs at the bottom of the
combustion chamber, and the temperature becomes higher as the height of the combustion chamber
increases.

Fig. 6b shows that at the bottom of the combustion chamber, the combustion-supporting air
and the blast furnace gas have just contacted each other and have not yet started to react, and the
combustion chamber inlet temperature is relatively low.

Fig. 6c shows that the combustion-supporting air and the blast furnace gas have started to react,
and the temperature of the middle part has begun to rise, and the heat has begun to be emitted to
both ends.

It can be seen from Fig. 6d–e that the temperature gradually increases with the height, but the
temperature at the corner of the eye rises relatively slowly. From the temperature distribution at the
outlet, it can be seen that the high temperature is mainly distributed in the middle part.

4.1.3 CO Concentration Field Analysis

The CO average volume fraction distribution map at different heights of the combustion chamber
and the CO average volume fraction distribution of the vertical section are shown in Fig. 7.
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Figure 6: (a) Vertical section temperature map; (b) Height is 6.8 m; (c) Height is 11.8 m; (d) Height is
14.3 m; (e) Height is 29.3 m
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Figure 7: (a) CO Volume fraction diagram in vertical section; (b) Height is 6.8 m; (c) Height is 11.8 m;
(d) Height is 14.3 m; (e) Height is 29.3 m
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From the average volume fraction distribution of CO in the vertical section of Fig. 7a, the blast
furnace gas reacts with combustion-supporting air after entering the combustion chamber, consuming
a large amount of CO in the blast furnace gas, with the increasing height, the concentration of CO is
also decreasing, which is consistent with the actual law of the internal combustion hot blast stove.

It can be seen from Fig. 7b that most of the CO at the bottom of the combustion chamber is
distributed at the middle inlet, it mainly comes from blast furnace gas and spreads to the corners of
the eyes at both ends.

Fig. 7c shows that the combustion reaction of blast furnace gas and combustion-supporting air in
the middle part consumes a large amount of CO, so that the average volume of CO in the middle part
begins to decrease, at the same time, CO began to diffuse around, and the average volume fraction of
CO at the corner of the eye increased.

Fig. 7d–e shows that as the height of the combustion chamber continues to rise, the average volume
fraction of CO continues to decrease, from the perspective of the outlet section, there is still a part of
CO distributed in the corners of the eyes at both ends of the outlet.

4.1.4 Simulation Model Verification

In order to verify whether the calculation model is accurate and high similarity to the actual
situation, the temperature and CO concentration were verified. The actual dome temperature of the
combustion chamber is 1651 K, the simulated temperature is 1686 K. The simulation model results
are similar to the measured results. Compared with the CO concentration at the outlet of the actual
combustion chamber, it can be found that the simulated CO concentration is 7082 ppm, and the actual
CO concentration is about 7243 ppm, which is close to the CO concentration generated by the hot blast
stove under actual working conditions, and can be used to guide actual working conditions.

4.2 Structure Optimization
4.2.1 Optimization

According to the previous simulation of the original structure of the internal combustion hot blast
stove, it can be obtained that the mixture of combustion air and blast furnace gas is not sufficient.
This corresponds to the need for a higher air-fuel ratio in the actual production process of the steel
plant to reach the required temperature. It is related to the size of the combustion chamber of the
internal combustion hot blast stove and the structure of the rectangular burner. However, it can be
seen from the temperature and CO concentration distribution diagram in the combustion chamber
that after the blast furnace gas enters the combustion chamber, it will easily flow to the corners of the
two ends of the combustion chamber, resulting in the blast furnace gas at the corners of the two ends
cannot be fully mixed and combusted with the combustion-supporting air, So it can be clearly seen in
the previous temperature distribution that the temperature at both ends of the eye is lower than the
temperature in the middle, and the CO distribution diagram shows that CO is mainly distributed at the
corners of the eyes at both ends. In response to this problem, it is proposed to improve the structure
of the internal combustion hot blast stove to improve the mixed combustion between blast furnace
gas and combustion air, and reduce the flow of blast furnace gas to the corners of the two ends of the
combustion chamber.

Adding baffles can change the direction of gas flow, which is widely used in the steel industry.
In order to optimize the structure of the existing furnace body, an improved internal combustion hot
blast stove is proposed. The improved part is shown in Fig. 8. In the part where the blast furnace
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gas channel and the combustion chamber are in contact with each other, an inclined baffle is added
to offset the flow direction of the blast furnace gas into the combustion chamber, so that the blast
furnace gas flows to the middle part and the combustion-supporting air sprayed from the nozzle is
fully mixed and combusted, the tilt angle is 45°, 60°, 75° three sets of experiments for testing. The hot
blast stove design is consistent with the newly designed. The performance of the improved hot blast
stove is studied by establishing the relevant mathematical model and setting the boundary conditions.

Figure 8: Gas channel improvements

4.2.2 Comparison of CO Concentration at Different Angles of Inclination

Numerical simulation of three gas baffles with different positions. The purpose of adding the gas
baffle is to reduce the CO in the outlet flue gas, so the volume fraction of the outlet CO becomes the
basis for judging the effect of the gas baffle. It can be seen from Fig. 9 that as the tilt angle continues
to increase, the concentration of CO in the outlet flue gas first rises and then falls, the volume fraction
of CO at the outlet with an inclination angle of 60° is the least. Therefore, a hot blast stove with a gas
baffle with an inclination angle of 60° is selected for subsequent specific analysis of the velocity field,
temperature field and concentration field.

Figure 9: The average CO extraction score at the outlet of the gas baffle at different inclination angles
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4.2.3 Improved Speed Field Analysis

The combustion situation in the combustion chamber of the improved hot blast furnace is
numerically simulated, and the distribution of the velocity field in the combustion chamber is analyzed.
The interface diagram of the velocity vector distribution is shown in Fig. 10. It can be seen that
compared with the original structure, the scope of the reflow zone in the middle of the bottom of
the combustion chamber near the front and rear walls has decreased, but the scope of the low-speed
reflow zone at the corners of the eyes at both ends has increased.

Figure 10: Speed distribution diagram of the combustion chamber under the new structure

4.2.4 Improved Temperature Field Analysis

It can be seen from the distribution of the average volume fraction of CO in the vertical section
of Fig. 11a that the height of the combustion flame in the improved temperature field is significantly
improved. The combustion height of the flame can represent the degree of mixed combustion between
the blast furnace gas and the combustion air, the increase in the flame length means that the
combustion effect becomes better.

From Fig. 11b, it can be seen that the temperature at the corner of the eye has increased
significantly, indicating that the blast furnace gas in the corner of the eye is fully burned, resulting
in a rise in temperature. The reason is that under the action of the gas baffle, the blast furnace gas is
biased to the central part, so that part of the blast furnace gas and the combustion-supporting air are
fully contacted and reacted, when the blast furnace gas flows to the corner of the eye, it has already
reacted with the combustion-supporting air to release heat, so as to achieve the expected purpose of
adding the gas baffle.
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Figure 11: (a) Vertical section temperature map; (b) Height is 6.8 m; (c) Height is 11.8 m; (d) Height is
14.3 m; (e) Height is 29.3 m
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From Fig. 11c, it can be seen that compared with when the gas baffle is not added, the place where
the combustion occurs is not only around the central part, but also at the corners of the eyes at both
ends. It is proved that the blast furnace gas has more contact parts with the combustion-supporting
air, and the combustion mixture is more uniform.

From Fig. 11d–e, it can be seen that with the increase of height, the temperature is also gradually
increasing. Compared with the original structure, the residual problem of blast furnace gas at the
corner of the eye is fully improved. The blast furnace gas at the corner of the eye also fully reacts
with the combustion-supporting air to release heat. It can be seen from the outlet interface that the
temperature distribution becomes more uniform and the temperature increases, which is conducive to
the hot air entering the heat storage chamber and reducing damage to the vault, the structural stability
of the internal combustion hot blast stove is obviously improved.

From Fig. 12, it can be seen that after the new structure is used, the change of temperature does
not change much, which is similar to the change of the original model. As the height increases, the
temperature also increases, and the temperature at the bottom of the combustion chamber is greater
than that at the bottom of the original structure, which corresponds to the variation law of CO
concentration, the new structure after adding the gas baffle makes the blast furnace gas biased to
the middle part, so that the initial combustion-supporting air and the blast furnace gas can fully react,
reducing the concentration of CO makes the reaction emit more heat, so the initial temperature is
significantly increased. For the hot blast stove with improved structure, the temperature has been
improved to a certain extent, the average temperature of the combustion bottom rises from 1183 to
1237 K, and the average temperature of the combustion chamber outlet rises from 1686 to 1693 K.
It can be seen that the degree of combustion has been improved after using the new structure, which
corresponds to the reduction of the outlet CO concentration.

Figure 12: The temperature curve along the height of the combustion chamber after the improvement

4.2.5 Improved CO Concentration Field Analysis

Fig. 13a shows that the average volume fraction distribution of CO in the vertical section.
Compared with the original structure, the average volume fraction distribution of CO has changed.
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Figure 13: (a) CO Volume fraction diagram in vertical section; (b) Height is 6.8 m; (c) Height is 11.8
m; (d) Height is 14.3 m; (e) Height is 29.3 m
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From Fig. 13b, it can be seen that the average volume fraction of CO at the corners of the eyes
at both ends has decreased significantly, indicating that the contact range of blast furnace gas and
combustion-supporting air has become wider.

From Fig. 13c, it can be seen that the CO concentration at the corners of the eyes at both ends has
decreased significantly, which proves that the gas baffle is the reaction of the blast furnace gas at the
corners of the eyes and the combustion-supporting air, which reduces the flow of blast furnace gas to
the corners of the two ends.

From Fig. 13d–e, it can be seen that the average volume fraction of CO gradually decreases.
Compared with the previous structure, the problem of insufficient combustion at the corners of the
eyes at both ends has been effectively improved. The average volume fraction of CO in the outlet
section decreases to a certain extent, and the distribution of CO is more uniform, which improves the
stable operation of the hot blast stove and reduces the potential safety hazard.

It can be seen from Fig. 14 that the CO variation law using the new structure has a new change.
Before 11 m, the CO rises with the height of the combustion chamber, after 11 m, it starts to decrease
rapidly like the original structure, and finally the average volume fraction of CO tends to remain
unchanged. Initially, in contrast to the original structure, the CO concentration at the bottom of
the combustion chamber is significantly reduced. It can be seen that after the improvement, the CO
concentration of the hot blast stove decreased significantly. The CO concentration at the bottom of the
combustion chamber decreased from 41,362 to 31,280 ppm. The reason is that the gas baffle makes the
combustion-supporting air and blast furnace gas more evenly mixed, so the reaction consumes more
CO and reduces the CO content. As the height increases, the concentration of CO increases. Because
a large amount of CO is consumed in the initial reaction, the peak value of the increase is obviously
lower than that of the original structure. As the speed of combustion-supporting air and blast furnace
gas reaches a stable level, and the surrounding temperature also rises to a certain level, the average
volume fraction of CO decreases with the increase of height, and finally gradually stabilized. Overall,
the CO concentration after the improvement was greatly reduced.

Figure 14: The average CO volume percentage along the height of the combustion chamber after the
improvement
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5 Conclusion

This paper takes Shou gang’s No. 3 blast furnace hot blast stove as the research object, establishes
an internal combustion hot blast stove three-dimensional model, analyzes the change law of the
concentration field and temperature field in the combustion process of the hot blast stove. The
following conclusions can be drawn:

(1) It can be clearly seen from the simulation of the internal combustion hot blast stove that the
recirculation area is mainly concentrated in the center part of the bottom of the combustion chamber,
and there are fewer recirculation areas at the corners of the eyes at both ends of the bottom, causing the
high temperature area at the outlet to be concentrated in the middle part, and the CO concentration
at the corners of the eyes at both ends is higher.

(2) After using the gas baffle, the blast furnace gas under the new structure reduces the flow to
the corners of both ends of the combustion chamber, changing the distribution of the return zone.
The scope of the recirculation zone in the middle part is reduced, and the scope of the recirculation
zone at the corners of the eyes is enlarged, which improves the combustion situation at the corners of
the eyes at both ends, reduces the CO concentration at the outlet, and the uniformity of temperature
distribution is improved. When the gas baffle is placed at an inclination angle of 60°, the combustion
chamber outlet section average temperature rises from 1686 to 1693 K, the outlet flue gas average
volume fraction of CO decreases the most, and the average volume fraction of CO decreases from
0.00708% to 0.00568%, which could reduce the CO content by about 20%.
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