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Modular design of desulfurization and purification equipment of sulfur
containing natural gas
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Abstract:In view of the problem of desulfurization and purification for sulfur-containing natural gas, a model of product con-
ceptual design process was proposed based on the function-geometric correlation-interface. And the correlation degree rf; be-
tween equipment in desulfurization and purification devices of natural gas can be assigned according to the model. The weights
of functions, geometric correlation and interfaces between equipment, w,(k=1,2,3), could be calculated by analytic hierarchy
process, and then the graph segmentation was introduced to achieve module partitions. Through the combinationof single index
and comprehensive indicators evaluation, the division scheme was evaluated and the best modularization scheme could be se-
lected. It is found that for the desulfurization and purification devices of sulfur-containing natural gas, two modular schemes can
be generated: scheme 1 and 2. The combined weight of scheme 1 is 0. 7639, which is larger than 0. 2361 of scheme 2.
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Fig.1 Partial diagram of sub function-device
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Table 3 Pairwise comparison matrix of material, energy

and information between devices and weights
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Table 4 Device name and corresponding device tag

ha=s B&NS B2 ha=s B&NS B2
1 V=202 Rl e 47 E-501 ES R HI g
2 P-201 SN A 48 V=502 T B T
3 P-202 ECLES 49 P-503 UEIRR
4 V-203 PP s 50 TN-501 S A
5 P-203 BN 2 51 P-501 SRR
6 P-204 A 2k TP B AR 52 BL-501 EA5I AL
7 H-201 IREE S 53 V=503 AR B e
8 V=201 RS B a 54 PD-501 Je At Hr gL
9 T-301 W s 55 T-502 JEI A
10 V-301 A IR HE 56 TN-508 T it
11 V-303 HER(abIkEs 57 P-501 AR T 5
12 V-302 [N 2% 58 G-901 TR
13 E-301 WAL 59 Z-1001 JiRE
14 T-201 V5K IR 60 V-1001 Rk K i
15 E-801 Wb SR IR 61 P-1001 R EAKER
16 V-801 FLR B 62 V=601 K53
17 FT-801 Rahid ik e as 63 FL-601 Jias KA
18 T-801 e 64 TN-201 5 K
19 E-802 BR -3 = e i gs 65 V-504 RS 53 TR E
20 V-802 SRRV thik 66 T-503 B
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26 V-803 = H S vhE 72 LV-202 LV-202
27 V-805 BEWE 73 KV-301 KV-301
28 E-804 T WA 74 KV-302 KV-302
29 AC-801 TR HI 5 75 PV-301 PV-301
30 P-801 HEEs 76 ESDV-301 ESDV-301
31 T-401 — AR A 77 LV-302 LV-302
32 T-402 oA 78 LV-303 LV-303
33 P-402 — YR 79 ESDV-302 ESDV-302
34 P-403 TR 80 LV-504 LV-504
35 P-401 5 455 5% 81 LV-801 LV-801
36 P-404 PRNEA R 82 PV-801 PV-801
37 BL-401 B R RHL 83 PV-802 PV-802
38 E-401 EREHIE 84 BDV-801 BDV-801
39 V=402 [53% B WK o 85 ESDV-801 ESDV-801
40 V-401 T LT e 86 FV-403A FV-403A
41 V-401 B AR 87 KV-401A KV-401A
42 BL-402 B B E TR 88 KV-402A KV-402A
43 V-404 T O B S o 89 LV-501 LV-501
44 FT-501 H S el 90 LV-502 LV-502
45 P-502 P 7 N=REE 91 LV-503 LV-503
46 V-501 WY B
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Table 5 Pairwise comparison matrix of functionality,
geometric correlation and interface between
devices and weights
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Fig.2 Model diagram of device 1 and 2
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Fig.3 Undirected graph of correlation of sub function-device sequences
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Table 6 Structuretable of analytic hierarchy process
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