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End-user's perspective Is
Important while developing
sophisticated system
models & control strategies

Primary energy savings &
CO, emissions reduction

Efficient operation of other
utilities e.g. CHP plants

Improve operational
flexibility & peak load
shaving

Key Challenge: Finding a robust and optimal solution
for future DC complexities with diverse energy sources

Utilisation of low-grade
waste heat

Reduced pressure in
electricity grid

Non-economic factors still remain less-relevant in
optimization problems, a barrier to SET adoption.

Utilisation of locally & freely
available cooling sources

Controlled vocabulary will assist in synthesising studies
related to modelling and optimization.

Integration of Sustainable Technologies In
District Cooling Systems: An Overview

Drivers
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Energy
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High investment cost
eg. sea-water cooling

Long distance between
source and load centres

Intermittency issues with
weather dependent
renewables

Optimal dispatch & control
problems with multi-
sources

Area constraints in cities
eg. Chiller water TES

Complexity in system
design and operation

Introduction

In the pursuit of decarbonization, District Cooling (DC)
systems emerge as crucial components within sustainable
energy roadmaps. As beacons of efficiency, they offer
pivotal platforms for integrating diverse cooling sources,
renewables, and energy storage solutions. With
sustainability at the forefront, the evolution of DC
Infrastructure now navigates toward a future harmonized
with Sustainable Energy Technologies (SET). As DC
systems transition towards this sustainable future, the
significance of employing appropriate modelling approaches
and optimization techniques has grown substantially.
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Methodology for Literature Review

Research Question: What are the recent trends in SET
Integrated DC systems?

Combination of systematic (Covidence software) &
traditional review (Ms Excel) approach is adopted
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Scope
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Component, System design & operation

Optimisation Approaches
MI Linear programing, Ml Non-Linear Programing,
MI Quadratic Programming, Genetic algorithm,
Sequential Model-Based, Learning-based

Objective Function

Operating cost, System cost,
PV electricity, Carbon emission

Type

Single objective, Multi-objective

Solver

Genetic Algorithm, MILP solver,
Pareto front, CPLEX solver
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