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Heat Pump Applications, PhD Theses

MELBOURNE
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el PCM embedded radiant chilled ceiling (PCM-RCC)
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Aim: To develop an advanced control strategy to enhance the
operational efficiency of a newly developed PCM-RCC system.
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GHG emission factor on
Pareto optimality
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Aim: To develop a method to support the residential building retrofit dec
ision making (minimum operational GHG emissions and retrofit LCC.
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Sensitivity analysis on energy performance, thermal and
visual discomfort of a prefabricated house
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Aim: To optimise the envelope components of a prefabricated house to minimise
Thermal discomfort hour (TDH), Daylight unsatisfied hour (DUH) and LCC.
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MELBOURNE

Hybrid ground source heat pump system
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Aim: To develop hybrid GSHP system with horizontal ground heat
exchangers (GHEs) suitable for the poultry sheds.
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Seasonal solar thermal energy storage
=8 system for space heating in cold climate
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Aim: To minimise life cycle cost and greenhouse gas emissions for
residential space heating in cold climate locations.
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Transition to Decarbonisation, PhD Theses

MELBOURNE
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Koopman operator and machine learning
for thermal comfort optimisation
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Development and validation of a transient simulation model of a
full-scale PCM embedded radiant chilled ceiling
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of cement-based materials containing
micro-encapsulated phase change
materials

Amitha Jayalath, Lu Aye O &, Tuan Ngo, Priyan Mendis

15 of 20



THE UNIVERSITY OF

MELBOURNE

Question: What technologies provide the least-cost -
supply of all household energy services 2 |
under increasingly tight emission constraints? “
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PV: rooftop solar; EWH: electric water heater; ESWH: electric storage water heater; HP: heat pump; RH: resistive heater; SS: split system;
EC: evaporative cooler; H2B: hydrogen boiler; GB: gas boiler; STC: solar thermal collector; BES: battery energy storage; TES: thermal energy storage; L: load
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(a) Current grid GHG emissions intensity
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(Vecchi, A., Davis, D., Brear, M., & Aye, L. (2024). Least-cost solutions to household energy supply decarbonisation in temperate
and sub-tropical climates. Journal of Cleaner Production, 448. https://doi.org/10.1016/j.jclepro.2024.141465)

* Different climates and building types, have different GHG emission reduction and cost saving potential
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household costs, and irrespective of grid emissions intensity
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To have much learning

To be skilled and knowledgeable
To be restrained by a moral code
To have beautiful speech

This is the highest blessing

(Mangala Sutta, Sutta Nipata 2.4)
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