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Abstract

Combustion system model is the basis of boiler combustion optimization control. The boiler com-
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bustion system is strongly coupled, with multiple and sequential input/output signals, which is
difficult to construct a mechanism model that is close to the actual operation. This paper proposes
a boiler combustion system model based on principal component analysis (PCA) data dimensio-
nality reduction and long-short term memory neural network (LSTM). PCA method can reduce the
dimension of input parameters to reduce data complexity, and LSTM neural network can process a
large number of time series data. Compared with the traditional recurrent neural network model,
the operation speed and generalization ability of the model are improved; Compared with the
LSTM model without PCA dimensionality reduction, the operation speed is significantly improved.
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Table 1. Results of principal component analysis

F 1 ERT OISR

D%y FFAEAE TTRRA % EN W)
1 0.791 39.458 39.458
2 0.266 13.290 52.749
3 0.115 5.731 58.480
4 0.094 4.6781 63.158
5 0.082 4.092 67.250
6 0.066 3.301 70.550
7 0.057 2.869 73.419
8 0.053 2.667 76.086
9 0.045 2.239 78.326
10 0.044 2179 80.500
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Figure 1. Flow chart of PCA-LSTM model establishment
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Figure 2. Prediction results of exhaust heat loss

B 2. HEEAIRATUNLER

DOI: 10.12677/csa.2022.124118 1160 MR 5 R


https://doi.org/10.12677/csa.2022.124118

HAHE
3.0F — LSTMFUMME

O. O 1 1 1 1 J
0 200 400 600 800 1000

FEA K

Figure 3. Prediction result of incomplete combustion loss of solid
B 3. ElfRARTTERRRIRKTUMLER
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Table 2. Results of principal component analysis

F 2. ERT ORGSR

! A€ RZEWE R TTIR R %
YZrEE 5.75 914
RNN
MIF7S 8.03 156
VIERS 4.56 687
LSTM
MHRLE 4.26 124
VIS 4.90 460
PCA-LSTM
7S 431 81

3. A&

BRI R RCR SRR R G2 AN AR B R DB AT BRI R, SCRIE R T iR
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REINZITFME T UER] LSTM IR RGBT 5, OR Bl LR, e 8l — B i SRR AE 2L
Rtz .
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