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Proj ect Description

Proj ect bjectives: The proposed project has the foll ow ng objectives:

Pr ot ot ype Devel opnent: Design and construct an Industrial Heat Punp | HP
prototype capabl e of operating at high tenperatures (up to 200°C) with

i mproved energy efficiency and performance.

Testing and Eval uation: Conduct thorough testing and eval uation of the I HP
prototype to validate its performance, efficiency, and environnental
benefits.

Technol ogy Optim zation: Optim ze the design and operation of the IHP
prototype to enhance energy efficiency, cost-effectiveness, and overal

syst em performance.

Mar ket Transfornati on: Assess the market feasibility of the high-tenperature
| HP prototype and devel op a conprehensive conmercialization plan to
facilitate its entry into the market and pronote w despread adoption

Proj ect Description:

The proposed project ainms to devel op an advanced hi gh-tenperature | HP
prototype that surpasses existing technology by incorporating two

groundbr eaki ng concepts: the utilization of Phase Change Material (PCM
thermal energy storage as internediate intercoolers and the inplenentation of
wet conpression technol ogy. These concepts, along with optim zati on design
control strategies, and refrigerant selection, offer exceptional potential
for energy efficiency, waste heat utilization, high tenperature range
expansi on, zero global warm ng potential (GAP), and denand contro
capabilities.

The project will involve rigorous research, engineering design, and
experinmental validation to denonstrate the feasibility and effectiveness of
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t hese concepts. Through systematic investigation and testing, the project
ainms to optinize the design and operation of the I|HP prototype to achieve
maxi mum energy efficiency and perfornmance. The integration of PCMtherma
energy storage allows for efficient heat storage and recovery, enabling the
systemto utilize waste heat and inprove overall energy efficiency.
Additionally, wet conpression technology utilizing water generated from vapor
condensation in the thermal energy storage elinm nates the need for additional
water injection, resulting in higher conpression ratios and inproved system
per f or nance.

Overall, the proposed project offers a prom sing solution for high-
tenmperature | HPs, addressing key challenges in energy efficiency, tenperature
range expansi on, waste heat utilization, and demand response capabilities. It
hol ds the potential to advance the state-of-the-art in industrial heating
systens, leading to significant energy savings, reduced carbon em ssions, and
i mproved process efficiency.
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