‘and replacing them with enew r ;
(RESS) to face the increasing rate of greenhouse
gas (GHG) emissions have increa'sefdlBuiIdings
consume a significant amount of ener '

Ran therefore, they are resp_oq_sib e for a
i of the total GHG emission. 2?2

Q =
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The energy data and diagnostic tools of BEMS can
optimize a building's energy use and curb wastage.
Building energy management systems monitor
patterns in the demand and usage of energy in a
building for precision control of energy consumption.

solar systems, while building orientation, air
circulation, and thermal biomass together constitute
passive solar systems (Dey et al. 2022). Wu and
Skye (2021) conducted statistics Advancing the use
of renewable energy within buildings is crucial for
combat-ting climate change. The gure presented
visually categorizes
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The expansion of renewable hydrogen use,
emissions-free heating in buildings, and electric
vehicles requires an integrated approach,
connecting the utilisation of all renewable energy
technologies. Policy makers should focus on
implementing long-term plans for whole-economy
decarbonisation and implement incentives reflecting
the requirements of

A review of energy use in buildings is presented to
analyse its evolution by building types, energy

services and fuel sources. the former to promote

renewable energy and the latter to reduce
commercial consumption. Finally, In this respect,
Buildings Energy Management Systems (BEMS)
could play an important role in two ways. On the

one

Sustainable buildings have become a key issue for
many developing and developed countries in the
twenty-first century. The global population is
expected to rise from 7.7 billion in 2019 to 9.7 billion
in 2050 and will reach more than 10.9 billion by the
end of this century [1].This increase in the global
inhabitants will correspondingly increase the
demand for water, energy, ???
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Share of Renewable Energy Consumption in
Buildings (World 2021): REN21. Renewables 2024
Global Status Report. 2024. Share of Renewable
Energy Consumption in Buildings (U.S. 2021):
REN21. Renewables 2024 Global Status Report.
2024. Residential Building Energy and Electricity
- - Consumption By End Use (U.S. 2020): Energy
IupEues Information Administration

- 1 / Intelligent energy storage systen
_— ’

=

Net-Zero Energy Buildings: A Classification System
Based on Renewable Energy Supply Options Shanti
Pless and Paul Torcellini Technical Report
NREL/TP-550-44586 energy use from renewable
resources that are available within the footprint is at
the top of the NZEB classification system at an
NZEB:A. A building that achieves an NZEB
definition

The pressing challenge of climate change
necessitates a rapid transition from fossil fuel-based
energy systems to renewable energy solutions.
While significant progress has been made in the
development and deployment of renewable
technologies such as solar and wind energy, these
standalone systems come with their own set of
limitations.
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ﬁ; The study showed that three main axes must be
achieved to reach an energy-free building: Reducing

energy waste through the energy-conserving
building envelope and improving HVAC systems.

= o Raising the efficiency of the performance of
renewable energy facilities by using hybrid systems
with the ability and flexibility to respond to changing
energy

Buildings that use renewable energy systems gain
numerous advantages in addition to being a
dependable and clean source of power. First of all, it
lessens our dependence on fossil fuels, which fuel
climate change by increasing the overall demand for
energy from non-renewable sources. Second, by

= "":h“. [ | producing their electricity, buildings can become

== | =

= = — %V

T —
P Reducing energy use is essential in the fight against

= 4\; T climate change, because traditional power plants

F;_;_ ] | ‘f g 7 burn fossil fuels that release greenhouse gases and
i *[ ‘ contribute to air pollution. Energy-efficient homes
L[ij' and buildings are also better equipped to switch to

renewable energy, which does not produce harmful
emissions.
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o e I Gundersen Health System constructed one of the
nation's first LEED parking structures for a hospital,

! complete with PV panels. As of 2014, the system is
one of the first to offset 100 percent of its energy
use with renewable energy.

g o,

3 : | 100~215kWh
2 (0l High-capacity
= I Intelligent
ol Integration
:

Active Buildings use six core elements: passive

design principles and high-performance building
fabric; energy-efficient systems and performance
monitoring; on-site renewable energy generation

It should be noted that this original definition
restricts ABESs to use renewable energy from natural
environment to produce power or thermal energy.
Consequently, This means Condition-2 type ABEs
can also be helpful to improve energy efficiency of
other building energy systems like electronic
devices. The key for Condition-2 type ABEs is
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Zero energy buildings use a combination of energy
efficiency and renewable energy to produce as
much energy as they use over the course of a year.
and Systems Building Energy Modeling Building
Equipment Solid-State Lighting By creating their
own renewable energy, zero energy buildings lower
operating and maintenance costs, help the

Off-grid (i.e. "autonomous", "standalone" or
"self-sufficient") NZEBs [28, 29] only use on-site
renewable energy generation and significant energy
storage to meet the building demand, which is
generally more difficult and expensive to implement
than on-grid systems. This section describes the
energy infrastructure options for both

Planning for a home renewable energy system is a
process that includes analyzing your existing
electricity use, looking at local codes and
requirements, deciding if you want to operate your
system on or off of the electric grid, and
understanding technology options you have for your
site. | Photo courtesy of Thomas Kelsey/U.S.
Department of Energy Solar Decathlon
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Additionally, renewable energy sources can reduce
dependence on imported or centralized energy
supplies, and increase the resilience and security of
the energy system. Moreover, renewable energy

Installing residential renewable energy systems,
such as geothermal heat pumps and wind or solar
energy systems, can save energy, lower utility bills,
and earn homeowners money. The basic building
block of a PV system is the solar cell. Multiple solar
cells form modules called solar panels that range in
output from 10 to 400 watts. Panels

The table below shows the 10 most common
property types with onsite renewable energy.
Subsequent pages highlight details on building
types, geography, historical trends, impacts on
ENERGY STAR score, and metering.
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== Zero energy buildings use renewable technologies
such as solar and wind to produce energy while
reducing the overall use of energy with highly
efficient HVYAC and lighting systems. The zero
energy goal is gaining momentum and becoming
more practical as the costs of alternative energy

"

i

SE=E =t . technologies decrease and the costs of traditional
g 4 \ .

St B ] oy fossil

el e B T

= P‘ﬁ-‘?d £

The growth of direct use of renewables in end use
sectors (buildings, industry and transport) would
contribute 0.3% points annual renewables share
growth, around a quarter of the total. Biomass alone

would account for two-thirds of direct use of
renewable energy in 2050. This includes modern
biomass heating applications and liquid biofuels.

In contrast, controllable renewable energy sources
include dammed hydroelectricity, bioenergy, or
geothermal power. Percentages of various types of
sources in the top renewable energy-producing
countries across each geographical region in 2023.
4 Renewable energy systems have rapidly become
more efficient and cheaper over the past 30 years.

[3]

I
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T?rkiye tightened regulations in 2023 to require all
new buildings to be nearly zero-energy, with thicker
insulation and at least 5% of demand met by
renewable energy sources. In 2022, India
introduced an energy conservation code for
commercial and residential buildings that requires
the use of renewable energy.

uuuuuu F _— On-site renewable energy generation coupled with
J‘ ‘ B E energy efficiency, smart building controls and

A‘ A‘ energy storage can help reduce the load buildings

L 1 ik place on the electricity grid, improve grid
- — management and help reduce energy costs for

households and businesses. Renewable energy and
related technologies relevant to the built
environment include:
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