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Abstract

Thermoelectrics have the potential to be utilized for localized power generation and refrigeration by enabling direct
conversion between heat and electrical energy. In this study, we present a simple and affordable approach for the synthesis of
high-performance Bi,Te;-based thermoelectric (TE) materials using cold press (CP) and cold isostatic press (CIP) methods.
The results indicate that Bi,Te,-based materials synthesized using this approach exhibit remarkable TE performance, with
cost-effective and simple production. A notable enhancement in power factor (PF) values was observed upon transition from
CP to CIP. The PF increased from 0.57 mW/m:K? to 1.0 mW/m-K” for the n-type BiTeSe sample and from 1.0 mW/m-K> to
2.34 mW/m-K? for the p-type BiSbTe sample. In samples subjected to consecutive CP and CIP processes, a simultaneous
enhancement in electrical conductivity and reduction in thermal conductivity contributed to an enhanced ZT value at room
temperature, increasing from 0.4 to 0.8 for the n-type BiTeSe sample and from 0.4 to 1.5 for the p-type BiSbTe sample. This
approach thus provides an alternative solution for the scalable and cost-effective production of Bi,Te,-based TE materials,
which have potential applications in waste heat recovery and solid-state cooling.
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ficant potential for reducing carbon emissions and en-

autonomy. This study presents a real-world case of a solar-powered EV

ystem installed at a r ential property in Dublin, Ireland. Unlike prior studies

solely on simulation, this work covers the complete process from digital design

olar to on-site installation and performance evaluation. Th em includes

16 high-efficien olar panels (435 W each}, a 4 kW hybrid inverter, a 5.3 kWh lithium-ion
battery, and a smart EV charger. Real-time monil ng tools were used to collect energy
performance data post-installation. The results indicate that 67% of the household’s solar
energy was self-consumed, leading to a 50% reduction in electricity costs. In summer 2024,
the client achieved full grid independence and received a €90 credit through feed-in tar-
iffs. The system also enabled free EV charging and generated environmental benefits
lent to planting 315 trees. This study prc empirical evidence supporting the

Recently published by

Prof. Dr. Bulent Yesilata,
Energy Systems Engineering

practical feasibility and economic-environmental advantages of integrated PV-EV systems
in temperate climates.
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