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Abstract. Boiler is one of the most important equipment of thermal power system. It is a very
indispensable job to monitor the internal combustion of boilers. There are many ways to monitor the
combustion process of the boiler, such as the negative pressure signal spectrum monitoring within the
furnace, combustion noise detection, the furnace image processing technology. But the most practical
and authoritative way of monitor technology is the installation of the furnace flue level point. This
paper mainly introduces the numerical simulation of the determination of the location of the horizontal
flue.

1. Introduction

The main object of this paper is - HG-1110 / 25.4-HM2 boiler in Changchun 2 X 350MW Thermal
Power Plant. It is the super critical boiler designed to fire Lignite Coal supplied and manufactured by
the Harbin Boiler Works Co., Ltd.. For a middle reheat, supercritical pressure transformer operation,
thenon-recirculating pump with the atmosphere expansion is used for the start-up system of the boiler,
boiler with a single furnace, balanced ventilation, solid slag, full steel frame, full suspension structure,
IT type tight closure arrangement. A three - dimensional calculation model of the tail flue of the boiler
was established by numerical simulation. The velocity field of the flue gas in the flue was studied, and
the optimum velocity of the flue was found. In theory, we use the fluid flow in different sections of the
mass flow is equal, so we can find the best position of speed, so as to find the best speed measurement
points.

2. The establishment of the model

The water flue is the middle part of the boiler's economizer exit to the SCR inlet. We have
simplified the horizontal flue, and established the 3D model of the horizontal flue according to the
above drawings. as the picture shows:

Figurel. Horizontal flue main view Figure Figure2. Horizontal flue top view
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3. Setting of boundary conditions

Boiler in the actual operation of the process, the boiler load during the day and night, work and get
off work, suburbs and cities such as the peak of power load are different. The speed of flue gas at the
tail level flue is a very large range. So we set a total of six conditions for the speed boundary entrance:
5 meters per second, 7 meters per second, 9 meters per second, 11 meters per second, 13 meters per
second and 15 meters per second. They are compared with actual conditions.

4. Simulation analysis

Horizontal flue tail is trapezoidal distribution, in the actual measurement is not good to grasp the
best location of the measuring point, so we first carry out a certain numerical simulation analysis, the
theoretical point of the best measurement points for the actual project to reduce a certain degree of
difficulty, with a certain reference value. The following will be introduced at different speeds of the

contour line cloud, the theoretical analysis of the actual speed of the process.
5 m per second velocity contour map analysis
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Figure3. Velocity contour of the front view Figure4. Velocity contour map of the top view
From the above figure we can see that the velocity value is relatively small, the velocity distribution

Is more uniform, especially when the speed of the inlet velocity curve is more concentrated.
9 m per second velocity contour map analysis
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Figure 5. The velocity contour of the front view  Figure 6. The velocity contour of the top view
The velocity of the inlet is in the middle of the equivalent velocity, the velocity of the contour

distribution is more increased, from the top view to see the corner part of the speed of the value of the
larger.
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13 m per second velocity contour map analysis
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Figure 7. The velocity contour of the front view  Figure 8. The velocity contour of the top view

At the maximum speed of the entrance, the main view and the top view can be seen, the speed is
significantly larger than the previous speed of the entrance, the flue speed in the tail is significantly
larger than the previous, the speed of the contour line even more uniform.

The analysis of the above different velocity contours shows that:

1. From the contours of the different views of the velocity, it can be seen that the velocity of the tail
flue exit is linearly increased at a certain speed as the inlet speed increases linearly with a second of
two meters per meter. And from each of the front view we can see that the contours of velocity are
close to the level, and the difference between them decreases gradually. Each red area of the front view
is the maximum of the speed, and it can be concluded that the measuring point should be determined at
these places.

2. From the contours of the top view of the different velocities, it can be seen that the velocity of the
tail flue exit is linearly increasing at a certain speed as the inlet speed increases linearly with a second
of two meters per meter. It is important to note that the selection of the measuring point after the
increase of the speed is also possible, and it can be seen from the front view that the red area is the ideal
position for selecting the best measuring point.

5. Conclusion

By comparing the contour map of the front view and the contour map of the top view, when the
velocity is set to the linear velocity during the simulation, the exit velocity is linear velocity and the
velocity distribution is reasonable Trapezoidal waist of the middle position, so select the best
measuring point should be in the middle of the trapezoidal part which is theoretically the most suitable
measuring point position.
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