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� In process synthesis, subsystems are designed after process flowsheet in a sequential fashion[5] Targeting approach is used to evaluate system performance without commitment to detailed design.  It is We have developed a water targeting formulation that relaxes the nonlinear water network formulation 

Path 1: Very difficult to solve (MINLP)

Path 0: Unrealistic to solve (large MINLP)

In process synthesis, subsystems are designed after process flowsheet in a sequential fashion

� Simultaneous optimization can capture tradeoffs among raw material, investment cost and 

operating cost

� Interest of this work to develop a method to perform simultaneous optimization to account for 

Targeting approach is used to evaluate system performance without commitment to detailed design.  It is 

used to avoid solving a large nonconvex MINLP network models

We have developed a water targeting formulation that relaxes the nonlinear water network formulation 

into linear formulation. The proposed LP model predicts the exact target for minimum freshwater 

consumption of a set of water-using processes under some assumptions.

Path 1: Very difficult to solve (MINLP)

Path 2: Can we avoid solving that MINLP but still get to the same optimal solution? 

� Interest of this work to develop a method to perform simultaneous optimization to account for 

the feedbacks to the flowsheet from heat integration and water integration, and apply the 

method to CO2 capture utility allocation problem 
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The strategy is to first optimize flowsheet operating conditions and the target requirement, then in 

the subsequent step determine the WN and HEN structures
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Using the targeting approach, the freshwater consumption is 

105.6 ton/hr, which is a significant saving over 135 ton/hr 

� Boiler feedwater � Requires steam in the 
regenerator

� Requires cooling water for 
isothermal compression
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required for conventional water network

� Electricity required for FW 
pump

� Turbine generates electricity 
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� Requires cooling water

isothermal compression
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compression
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� Turbine generates electricity 
and steam

� Requires cooling water in the 
condenser

compression

� Generates wastewater from 
condensation
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The goal is to select a subset of BAT technologies[6] and flowrates that best fit the treatment of the 
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receiving wastewater streams
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Conventional water network in the process industry does not allow for reuse of water streams  
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� Nonlinear formulation

� Guarantees global optimality[3]


