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The average electrical and thermal load, equipment, energy storage as well as renewable energy configurations
of each regional case are consistent with the commercial casein Section 3.1. ... It is reasonable and operable to
evaluate the consumption rate of renewable energy, carbon reduction rate, peak load shifting rate, and consider
the...

Electricity demand or load varies from time to time in aday. Meeting time-varying demand especially in peak
period possesses a key challenge to electric utility [1].The peak demand is increasing day by day as result of
increasing end users (excluding some developed countries where peak shaving has been already deployed such
as EU member states, North ...

Emission reduction from boilers and heating peak load reduction possible. [45], [64], [67], [117] Latent
storage in tanks. Solar low energy buildings: Simulation: ... Thermal energy storage can have many uses in
buildings and contribute to increased energy efficiency in the form of increased renewable energy fraction,
reduced emissions ...

Coupling a stratified water tank to an air source heat pump is discussed by Arteconi et a. [67], where
strategies for peak load reduction is the topic. ... project reference 295568). Seasonal thermal energy storage
for retrofit in existing buildings is the main topic in another EU-project named EINSTEIN (scheduled project
time 2012-2015 ...

Modeling peak load reduction and energy consumption enabled by an integrated thermal energy and water
storage system for residential air conditioning systemsin Austin, Texas. ... In thiswork an existing installation
of athermal energy storage (TES) system coupled with heat pumps in an industrial building is presented and a
dynamic simulation ...

The small efficiency boost from operating the chiller at night is effectively offset by the small pumping cost
necessary to charge TES. The impact of TES on peak load is quite ...

energy storage technologies helps lower operating costs and reduce pressure on the utility grid. Using off-peak
electricity for on-peak cooling enables building ownersto lower their cooling ...

The addition of energy storage can alevi-ate the "duck curve" through load shaving, peak shifting,
self-consumption of the local PV generation. Smart homes can be used as virtual energy ...

The role of cool thermal energy storage (CTES) in the integration of renewable energy sources (RES) and
peak load reduction. ... (PCMs)-based cool thermal energy storage (CTES) systems have gained huge attention
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due to its numerous advantages in meeting building space cooling demand. Energy is stored inside these
capsulesin the form of latent ...

Peak shaving is one of the key features of thermal energy storage (TES), working from a diurnal to a seasonal
timescale [5]. An overview of the potential load reductions, energy savings and reduction in CO 2 emissions
using TES technology in Spain, Germany and the European context was presented by Arce et al. [6]. Focusing
on aredlistic ...

Thermal energy storage allows consumers to reduce the equipment size, which reduces the capital costs of
HVAC systems and increases the efficiency of the systems by improving the part load performance. However,
favorable time -of -day e ectricity rates is important for motivating consumers to adopt thermal energy storage
in buildings for cooling.

Thermal Energy Storage (TES) systems are pivota in advancing net-zero energy transitions, particularly in the
energy sector, which is amajor contributor to climate change due to carbon emissions. ... or tidal energy. This
offers an opportunity to manage electrical power in the grid, such as by reducing peak load through off-peak
charging of ...

In recent years, the latent thermal energy storage (LTES) technology has received increasing attention in
reducing energy demands through thermal buffering (Jankowski and McCluskey, 2014), decreasing peak
power through peak shaving (Riahi et a., 2021), stabilizing power supply by addressing power fluctuation and
intermittence (Jouharaet a ...

The controller presented in this paper handles multiple objectives including (i) multi-zone thermal comfort
management, (ii) peak load reduction, (iii) battery energy storage control, and (iv) optimal renewable power
utilization. Interaction of PV and BES with the HVAC (heat pump) control are presented as a case study.

In response to the global trend of energy conservation and emission reduction, China has initiated the
construction of a clean, low-carbon, safe, and efficient energy system. ... Li et al. proposed three
high-temperature thermal energy storage systems (HTTS) that store high-temperature steam heat during the
heat storage stage and releaseit to ...

Introduction. Interest in the potential of thermostatically controlled loads (TCLSs) as thermal storage started in
the early 1980s [1]. Owing to their inherently large thermal storage capabilities, TCLs such as heating,
ventilating, and air-conditioning (HVAC) systems, refrigerators, and water heaters can provide ancillary
service to electric utilities by taking advantage of their ...

Thermal energy storage (TES) 20-80 %: Hours to days: Peak load management, industrial heat applications:

Material degradation, system complexity, cost-effectiveness: Liquid air energy storage (LAES) 50-70 %:
Hours to days. Energy arbitrage, grid balancing, reserve capacity: Technology maturity, high capital cost,
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energy density: Other ...

The article presents different methods of thermal energy storage including sensible heat storage, latent heat
storage and thermochemical energy storage, focusing mainly on phase change materials (PCMs) as a form of
suitable solution for energy utilisation to fill the gap between demand and supply to improve the energy
efficiency of a system.

1. Introduction. Interest in the potential of thermostatically controlled loads (TCLSs) as thermal storage started
in the early 1980s [1].0Owing to their inherently large thermal storage capabilities, TCLs such as heating,
ventilating, and air-conditioning (HVAC) systems, refrigerators, and water heaters can provide ancillary
service to electric utilities by taking advantage of their ...

For further peak load reduction, a hybrid strategy can incorporate a GTA technique that adjusts the setpoint
during the peak demand period, as discussed in the previous section. ... Peak load shifting control using
different cold thermal energy storage facilities in commercial buildings: A review. Energy Convers. Manag.,
71 (2013), pp. 101-114 ...

The storage system is discharged in times of peak power demand. At first the air is heated up to
25& #176;C-30&#176;C and saturated with water vapor by a humidifier. ... Within the energy field, two
guantities show the potential to be determined: the derived thermal load reduction and thermal/electrical
energy savings.

During normal operation the system uses a control strategy that allows serving the building thermal load but
also storage energy in the thermal storage systems. If the system is correctly sized, designed and managed,
during the outage period with a duration of 4 h, the total heating load should be supplied and, if required,
storage heat must be ...

Therefore, utilizing PCM heat storage not only saved energy, but also electricity cost through peak-load
reduction. The purpose of the abovementioned experimental measurements carried out over a 28-day period
during June and July 2019 (cold winter), was to determine the effect of PCM heat storage on the energy
consumption of the hutsin cold ...

Thermal energy storage, PCM heat exchanger, Heat pump, Peak load shaving, Electric energy saving . 1.
INTRODUCTION . To tackle the climate crisis, the United States has embarked on an ambitious transition to
a carbon-free energy economy by 2050. In 2015, CO. 2. emissions from fossil fuel combustion to heat air or
water in buildings contributed to

Thermal Energy Storage Systems for Buildings Workshop Report . ii . ... buildings (Figure 1). During peak

load periods, the contribution of thermal loads can increase ... in buildings, the annual electrical contribution
of thermal loads in U.S. buildings may grow to more than 50%, while peak period thermal loads may exceed
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75% of building ...
Combining TES while enabling significant thermal load reduction will have two advantages. (1) significantly
increased energy efficiency and (2) on-demand control over charge and discharge of therma energy,

depending on various factors such as intermittency due to renewable energy and variable cost of energy.

The extent of the peak load reduction that could be ... B., Salamanca Palou, F. & Mahaov, A. Reducing a
semiarid city"s peak electrical demand using distributed cold thermal energy storage.

peak-load response. Long-duration energy storage (LDES) with storage duration of 10- 100 hours can
potentially complement the reduction of fossil-fuel baseload generation and coordinate the ...

Published by Elsevier Ltd. Peer-review under responsibility of the organizing committee of the 11th Nordic
Symposium on Building Physics. 11th Nordic Symposium on Building Physics, NSB2017, 11-14 June 2017,
Trondheim, Norway Thermal mass and energy recovery utilization for peak load reduction Jevgeni
Fadgjeva,b*, Raimo Simsona, Jarek Kurnitskia...
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