
Hubs.jl : a Julia library for industrial 
symbiosis optimization using a networked 
hubs approach

Mohamed Tahar Mabrouk

Associate professor  -  IMT Atlantique

Openmod Workshop

March 25-27, 2024



Optimal design and commitment of industrial systems
→ energy and mater ia l s  f lows ,  mul t i - input and output  processes

Industrial symbiosis withing and between industrial sites
→ extend ing  the concept  of  energy hubs  to  industr ia l  hubs

→ hubs are connected to  t ransport  networks
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1. Targeted applications



Testing and developing new optimization algorithms
→ leverag ing  the power  of  JuMP

Many optimization algorithms require repetit ive solving
(Ro l l ing  hor izon,  decomposi t ions  approaches ,  sequent ia l  re laxat ions ,  
polynomia ls  and SoS,  etc . . )

→ necess i ty  for  fast  model  generat ion and updat ing

Need for a platform to conduct research on new methods 
quickly and efficiently

→ gener ic i ty  and eas iness  of  use
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2. Technical & scientific motivation



Network of carrier 1

Network of carrier 2
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Networked hubsE
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The multi-carrier hub conceptE
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Typical work flowE
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Creat ing  a  mul t i  car r ier  network an  add ing  hubs

network = Hubs.MultiCarrierNetwork()
Hubs.addHubs(MCN, 5)

Adding  processes

Hubs.addProcess(network, 
  hubs = 1, 
  name = "CHP",
  inputs = ["Gaz"],
  outputs = ["Electricity", "Heat_90", "CO2"],
  nom_in = [1.0],      
  nom_out = [0.35, 0.6, 0.24],
  CAPEX = 1100,
  OMEX = 50,
  maximum_size = 1100
)



Typical work flowE
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Adding  s torage capac i t ies

Adding  loads

Hubs.addStorage(network, 
  hubs = 1, 
  carrier = "Electricity",
  efficiency = 0.95,      
  charging_efficiency = 0.85,
  discharging_efficiency = 0.8,
  CAPEX = 1100,
  OMEX = 50,
  maximum_size = 500
)

Hubs.addLoad(network, 
hubs = 1,
carrier = "Heat_60", 
load = Load_Hub1_Heat_60

)



Typical work flowE

Openmod Workshop
March 25-27, 2024

Adding  s torage port ;  import ,  export ,  recyc l ing

Construct ing  & so lv ing the model

Hubs.addPort(network,
      hubs = 1,
      carrier = "Electricity",
      type = :import,
      min = 0.0,
      max = Solar_Radiation_Hub1,
      cost = 0.0,
      maximum_size = PV_Hub1_Area,
      CAPEX = PV_CAPEX,
      OMEX = PV_OMEX)

model   = Hubs.constructModel(network)
results = Hubs.solve(model)



Thank you !
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Available positions in energy systems optimization : 

PhD, postDoc, engineer

Contact:

Mohamed Tahar Mabrouk

Email: mohamed-tahar.mabrouk@imt-atlantique.fr

Linkedin: linkedin.com/in/mohamed-tahar-mabrouk
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