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Abstract: This paper proposes an optimized design method for the self-priming CO multi-grid sampling
device which can reflect the CO concentration fluctuations due to the changes of combustion conditions,
then realize the intelligent combustion control. The CO concentration distribution of simulation boundary
conditions are calculated through computational fluid dynamics software and verified by field
measurement data on inlet and outlet of the denitrification reactor. Then, key parameters such as the
numbers and diameters of the grid-sampling ports, and the connected position of the analytical instrument
are optimal designed using numerical simulation methods. The results show that when the number of

sampling ports evenly distributed at the sampling section is greater than twelve, the error between the
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average sampling CO concentration and the average calculation value is within 5%. At the same time, the

method can realize the overall flow uniformity of grid sampling system, by adjusting the diameter of

individual sampling ports. In addition, the connection position of CO measuring instrument can also be

given reasonable suggestions through this design method.

Key words: combustion optimization; CO grid sampling; computational fluid dynamics simulation;

optimum design; coal fired boiler
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Fig. 1 CO grid sampling and measurement device
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Fig. 2 Calculation flow chart of numerical simulation

optimization of CO flue sampling device
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Fig. 3 Iterative calculation and model verification of inlet CO concentration in calculation domain on side A and B
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Fig. 5 Comparison of flow deviation for each sampling port
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Fig. 6 Comparison of flow deviation for each sampling port

after diameter optimization of sampling port 2

2.3 CO MENHIFOBFENEMMEILIT
FEAEREE S (F1Hh ko ReEREESE,
M CO HUFEZE B it 1 75 25 FEHURE O )8



6 w A ¥ L5 E

2022 4F

MEARFE AL, 10T 75 R & BURE 1 4l U <A B
ERRAIRE, JHERE EFE CO MRS
(T CTEUREA B o ACE T DV HOREA B AL T 5 A
KAESCE N IHA A IR A S X P

WRIEIIA FAF AT 50, FFEREE B O E W
WA FE 7 % Y Abbr 8.97~9.932 2 E], i#id 4
JiLFE CFD A40L, mI DAIRECBEE & S8 I 2 18]
PR IEGL, W 8 Frx. K 8 H: #iskks L AR
=Y T EARARALE, ARy AR B
S CO AR 4L, C, [EARFREIGETH - Co
R PEI S VAR A 1 e 22 AF, TR 77 L A =0 (1D
A2 .

9.4
9.

0 8.97

9327

B7 #&%LCOMEMERMFLETER
Fig. 7 Sampling position of CO measuring

instrument on main pipe

%1073
45 -
—8— 50%%1 4}
o 100% 571 4if
40 -
C=3.1% !
> C=1.5%
35 L "C=3.7% /.
I by C=22% |
L
3.0 L

8.8 9.0 9,‘2 9.‘4 916 9.8 16.0
L/m
B8 BAHEE T COREMENR

Fig. 8 Change of CO concentration in sampling main pipe
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