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Exergoeconomic Optimization of Heat Exchanger Networks

Considering Carbon Emissions
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2. College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310032, China)

Abstract: As an important energy recovery system of process industry, the heat exchanger network ( HEN) design

directly determines the level of energy recovery and the economy of system. In order to calculate exergy loss of HEN

(heat exchanger network ) exactly, the calculation methods of flow exergy loss and carbon emissions were studied in this

paper. The carbon emissions, flow exergy loss and heat transfer exergy loss were involved in the optimization object

function to determine the best minimum heat-transfer temperature difference of HEN. The exergoeconomic optimization

method of HEN considering carbon emissions was presented. The results of the presented method and pinch analysis

method were discussed. Case studies demonstrate the effectiveness and application prospect of the presented method and

provide a reference for the design of heat exchanger network with low energy consumption and low carbon emission.
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Table 1 Steam data
RS WEC /T AR R R B
(kW-+C™ ") (kW-m2.C™")
H1 250 40 150 1.0
H2 200 80 250 0.8
Cl 20 180 200 1.2
c2 140 230 300 0.8
HU 240 239 - 3.0
CwW 20 30 - 1.0
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Table 2 Physical properties of steams
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MER/(W-m™ - €™ i/ (kg-s™)

WIFS WA/ kg™ - CT) R/ (kg m )
HI 1 658 716
H2 2684 777
cl 2 456 700
(69) 2270 680
HU 1 986 824
CW 4200 1 000

0.24 0.12 90.5
0.23 0.24 93.1
0.23 0.12 81.4
0.23 0.03 132.2
0.29 0.14 16.3
1.00 0.60 20.4
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Figure 1  Relationship between total annual

cost and AT ; by pinch method
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Figure 2 Relationship between total annual

cost and AT, by proposed method
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Table 3 Results with different methods
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Figure 4 Relationship between operating

cost and capital cost by pinch method
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