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Abstract: The ethylene cracking furnace model based on BP and RBF ignores the reaction mechanism of cracking
furnace and has the disadvantage of large prediction error. Therefore, a two—way long—term time—memory network
(BLSTM) model based on the reaction mechanism of ethylene cracking furnace to forecast key parameters such as
ethylene yield is proposed. To solve the problem that BLSTM modeling lacks available data, a BLSTM model using
cross iteration (CIBLSTM) is provided. The CIBLSTM model uses a forward-reverse cross—iteration method to
gradually approximate the true value of the lacks available data, and then a prediction model is established for the
ethylene cracking furnace. To verify the validity of the proposed CIBLSTM model, nine industrial actual raw
materials and analytical data were selected for simulation test. The simulation results verify the validity and
practicability of the proposed CIBLSTM model. The proposed method can also be applied to other complex chemical

processes modeling.
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Table 1 Structure parameters and operation parameters

of cracking furnace

Structure Value Operation parameters ~ Value
parameters
furnace tube group 6 feedstock flow/(kg/h) 890.625
tube pass 2 steam/hydrocarbon ratio  0.60
arrangement 16/8 coil inlet temperature/K 875
inner diameter/m 0.051/0.073  |coil outlet temperature/K 1122
outer diameter/m 0.063/0.086 |coil outlet pressure/kPa 178
length/m 13.681/14.921
tube pitch/m 0.112/0.154




521 www.hgxb.com.cn + 553 -
=2 PRHERREMESER
Table 2 Material properties and similarity results
70%
N, Density,  10% boiling 30% boiling 50% boiling boiling 90% boiling » N | L
20%C/(g/em’)  range/C range/C range/C range/"C range/C
1 0.6927 54.5 73 90 107 127 07223 02234  0.0529 0
2 0.7255 86.9 105.4 121.3 137.3 156.5 0.663 02605  0.0762 1.382
3 0.7488 85.2 114.8 131.8 147.5 162.4 0.4631 04856  0.0483 1.7751
4 0.7022 60 75 88.5 103 124 07069 02248  0.0566  2.1174
5 0.7103 64 81 98 117 143 0.6669  0.2605 0.068 2.5121
6 0.7389 77 106 135 163 190 0.6898  0.1916 0.116 2.9868
7 0.7093 69 88 103 119 149 0.6409 03172 0.0419  0.0023
8 0.7375 85.2 105 120.3 136.2 156.1 0.5609 03493 0.0893  0.0092
9 0.6894 36.2 46.9 65 104.7 137.6 07379  0.1742 00864  0.0133
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Table 4 Test results of other naphtha

AWMAS  CH, PR/ %(F) CH, BIMCR/%(Fi)  CH,iR%/% CH, 7=t /%(5ihE)  CH IR /9% (5 i) CH iR 2/%
2 31.78 30.66 3.51 9.87 9.95 0.90
3 31.56 30.54 3.22 10.53 10.7 1.66
4 30.22 29.23 3.27 13.61 13.9 2.16
5 30.63 29.18 4.76 9.95 9.94 0.05
6 29.08 19.14 34.19 9.44 9.07 3.96
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