Development of optimization methods for operating energy systems in buildings and districts

Research objectives
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e What should we do?

1) Development of optimization methods for complex system
2) Incorporation of the methods in practical use

0 What is “operating optimization?

It is to decide following issues:
1) Which machines should be worked?

2) When start and stop the machines?

3) How much heat should be generated?
It is not difficult to be applied to a simple system though,... o :
e Development of optimization methods
~ « Significant functions of the methods
e It is hard to be used in complex systems 1) Rapid calculation for real-time controls
——Cooling == Hot water 5 2) High accuracy of a given result
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3) Adaptability
. Un-limitation of machine’s configurations
Il. User friendly to set some parameters

lil. Incorporation of unsteady calculations
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e Key technology: Artificial intelligence

Artificial intelligence, especially metaheuristic
optimization methods and neural networks, has

"TES: Thermal energy storage required characteristics mentioned above.
*CR: Centrifugal refrigerator _ : : : :
*CHP: Combined power and heat We focused on eéDE-RJ(epsilon constrained differential

*AR: Absorption refrigerator
Building energy system District heating and cooling evolution with random jumping) in this study.
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Optimization method

ords: Batteries, Thermal enerqy storage, Heat source machine, Optimal control, Artificial intelligence, Annual optimisation, District heating and cooling, Heat-sharing network

What is eDE-RJ (Epsilon differential evolution with random jumping)?

> Problem formulation

Ke
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Time (h)

2. Evaluation of each individual Charge_loo 'HE/S Machine No.1

3. Create new individuals by mutation and crossover methods
Algorithm of ¢ constrained method 2 3

1) Iteration of individuals, x;(i = 1, ..., Npp)
2) Selection of two individuals (xm, Xp(m #n #1)) 1) Initialization of e(=1) /
3) Donor individual: pItt = x + M( ) M mutation rate(=0.5) 2) Calculatlon_ o _constralr_lt YlslELlet '
' (¢) and objective function (f) =
4) Crossover: Applied random jumping 3) Replacement of individuals by % ,,,,,,,,,,,,
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n /) Returnto 1) Conceptual diagram of & constraint method
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Optimal operation of complex energy system
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Optimization of a district cooling system using ANN and eDE-RJ
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