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Input data: weather data, energy demands, energy prices, grid carbon intensities, technology parameters and sizes

Lower bound of objective 
function: assessment of 
minimum value of CO2

emissions

Profile of mass flow rate, m0

Original optimization problem

MINLP: bilinearity between water temperature, T, 
and mass flow rates, m, within energy balances

Relaxed optimization problem

MILP: linearization of the bilinearity mT through 
relaxation of energy balances (McCormick relaxation)

Reduced optimization problem

MILP: linearization of the bilinearity mT by fixing the 
mass flow rate, m, and solving for temperature, T

Optimal solution

• Scheduling and generated power of HPs and HEs
• Temperature and mass flow profiles for all network branches
• Temperature and heat profiles for all geothermal fields
• Minimum value of CO2 emissions

Input data

From MINLP to MILP

Solution of MILP

Computation of flow directions and mass 
flow rates, m, based on m0
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