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Fig.1 Schematic diagram of TDA separation process
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Tablel Parametersof each unit before and after retrofitting
Parameter Existing process New process
T10 T20 T30 T40 T10 T11 T20 T30 T40
Pressure (MPa) 0.1 0.1 0.014  0.014 0.1 0.02 0.1 0.014 0.014
Top temperature (K) 356 349 426 446 365 323 349 426 446
Bottom temperature (K) 483 369 483 482 393 422 369 483 482
Reflux ratio 0.55 320 40 0.84 0.15 0.11 340 17 0.25
Stage number 8 16 21 7 8 8 16 45 10
4 T10 T20 TDA
T30 T40.
3.1
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Table2 Consumption of each subsystem
Subsystem Existing process (15000 t/a) New process (30000 t/a)
T10 T20 T30 T40 T10 T11 T20 T30 T40
Condenser duty (kW) 1420 222 998 559 735 1183 429 854 766
Reboiler duty (kW) 1590 239 1016 512 991 476 333 1045 714
Mid-reboiler duty (KW) 735
Pump power (kW) 31 18 10 5 8 18 15
0.36 MPasteam (kg/h) 400 1659 557
0.7 MPasteam (kg/h) 826
3.5 MPasteam (kg/h) 3250 2077 1048 2133 1458
Produced steam (kg/h) 1672 937 1430 1282
Steam consumption (kg/h) 3250 400 405 111 2485 557 703 175
Water consumption (t/h) 122 18 101 36
Exergy consumption (kW) 650 70 160 65 640 74 218 100
3.2
2 3.
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Table3 Distribution of energy consumption
T10 T20 T30 T40 Tota
Heat consumption (kW) 1621 239 36 -37 1859
Proportion (%) 87 13 0 0 100
Exergy consumption (kW) 650 70 160 65 945
Proportion (%) 68.8 7.4 16.9 6.9 100
4 T30 T10 T40 T20
T30 T40
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Table4 Comparison of cost of per ton product ( /t TDA)
Retrofitting Steam Water Electricity Tota
Existing process 0 242 10 18 270
New process 25 100 53 7.1 137.4
Saving (%) 58 47 60 49
5
D TDA
)] TDA
55% 49%
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Exergy Analysis of TDA Refining Process
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Abstract: In order to reduce energy consumption, thermal anaysis is applied to a TDA refining process, in which
both heat equilibrium and exergy analysis methods have been used. The analysis shows that the exergy analysis
method is more instructive than the heat equilibrium analysis. Through exergy analysis, the key subsystems that
consume more energy than others are found and improvement is suggested, and the exergy consumption per ton of
product may be reduced by 45%. The result of cost analysis shows that the suggested improvement will bring about

more economic profit.
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