Ductless Split System
Air Conditioners

Efficiency is given as a coefficient of performance
(CoP) which is typically in the range 3-6, meaning
that the devices provide 3-6 units of heat for each
unit of electricity used. Setup costs are higher
than for other heating systems due to the
requirement of installing ground loops over large
areas or of drilling bore holes. Air-source heat
pumps have lower set-up costs but have a lower
CoP in very cold or very hot weather. da0c126635
European legislation defines SEER as the
reference annual cooling demand divided by the
annual electricity consumption for cooling of a
device. The legislation requires that many air
conditioners offered for sale in the EU must bear
labels including SEER ratings measured in a
standardized way... da0c126635

Toshiba The first mini-split ductless air conditioner
was sold in 1961 by Toshiba Toshiba Corporation
(000000, Kabushikigaisha Toshiba; English: ) is a
Japanese multinational electronics company
headquartered in Saiwai-ku, Kawasaki, Kanagawa
Prefecture. It was formerly also one of the biggest
manufacturers of personal computers, consumer
electronics, home appliances, and medical
equipment. Its diversified products and services
include power, industrial and social infrastructure
systems, elevators and escalators, electronic
components, semiconductors, hard disk drives,
printers, batteries, lighting, as well as IT solutions
such as quantum cryptography. Toshiba America
Information Systems (1989) and Toshiba Carrier
Corporation (1999) da0c126635
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Seasonal energy efficiency ratio The SEER rating
of a device is the cooling output during a typical
The seasonal energy efficiency ratio (SEER) is a
meaurement used to rate the efficiency of air
conditioners. The higher a device's SEER rating,
the more energy efficient it is. The SEER rating of
a device is the cooling output during a typical
cooling-season divided by the total electric energy
input during the same period. efficiency ratio
(SEER) is a meaurement used to rate the
efficiency of air conditioners daOc126635

VREFs are typically installed with... da0c126635

Heating, ventilation, and air conditioning Cons of
Ductless Mini Split Air Conditioners&quot;. HVAC
design considerations include energy efficiency,
indoor air quality, maintenance, and
environmental impact, particularly in green
building projects. They are designed to provide
thermal comfort and to control airborne
contaminants through heating, cooling,
ventilation, filtration, and humidity control.
Retrieved 9 September 2020. In building design,
mechanical, electrical, and plumbing engineers
may integrate HVAC systems with other building
systems (i. 28 July 2018. &quot;Ductless Mini-Split
Air Conditioners&quot;. e. ENERGY Heating,
ventilation, and air conditioning (HVAC ) systems
regulate temperature, humidity, and indoor air
quality in vehicles and buildings. Home Reference.
air-source heat pump water heaters) and use
energy modeling to evaluate performance and
operating costs da0c126635

Air-to-air heat pumps provide hot or cold air
directly to single rooms, but do not usually provide
hot water. Air-to-water heat pumps use water
pipes and radiators or underfloor heating to heat a
whole house and are often also used to provide
domestic hot water. da0c126635
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Friedrich Air Conditioning ZoneAire: Multi-
functional portable air conditioners Friedrich Air
Conditioning is an American privately held
company that manufactures commercial-grade
room air conditioners and specialty cooling
products for residential and light commercial
applications. Floating Air Ductless Split Systems:
These split-unit air conditioners are produced in
both single and multi zones. The company is based
in Uptown, San Antonio, Texas da0c126635

SEER is defined for the United States by the Air
Conditioning, Heating, and Refrigeration Institute,
a trade association, in its 2008 standard AHRI
210/240, Performance Rating of Unitary Air-
Conditioning and Air-Source Heat Pump
Equipment. This defines SEER as the ratio of
cooling in British thermal units (BTUs) to the
energy consumed in watt-hours. The device testing
protocol was changed in 2023 to include more
accurately the energy used when cooled air is
pushed through ducts. The revised protocol
produces smaller numbers identified in
documentation as SEER2 measurements.
da0c126635 == Thermal properties of the ground
== da0c126635

Refrigerant Household use of vapor compression
refrigerators and air conditioners emerged in the
early 20th century, as Refrigerants are working
fluids that carry heat from a cold environment to a
warm environment while circulating between
them. A wide range of fluids are used as
refrigerants, with the specific choice depending on
the temperature range needed and constraints
related to the system involved. For example, the
refrigerant in an air conditioner carries heat from
a cool indoor environment to a hotter outdoor
environment. Similarly, the refrigerant in a
kitchen refrigerator carries heat from inside the
refrigerator out to the surrounding room.
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ammonia was predominant in industrial systems
da0c126635

Refrigerants are also used in heat pumps, which
work like... da0c126635 An ASHP can typically
gain 4 kWh thermal energy from 1 kWh electric
energy, thus its coefficient... da0c126635 The
three major functions of heating, ventilation, and
air conditioning are intertwined. HVAC systems
can provide ventilation and maintain pressure
relationships between spaces. The means of air
delivery and removal from spaces is known as
room air distribution. da0c126635 Typical
applications include climate control and personal
thermal comfort (e.g., an electric table or floor
fan), vehicle... da0c126635

Ground source heat pump Ground-source heat
pumps (GSHPs)—or geothermal heat pumps
(GHPs), as they are commonly termed in North
America—are among the most energy-efficient
technologies for providing HVAC and water
heating, using less energy than that consumed by
resistive electric heaters. and central air
conditioning systems. There are variations that
allow for split systems, high-velocity systems, and
ductless systems. Heat pumps cannot A ground
source heat pump (also geothermal heat pump) is
a heating/cooling system for buildings that use a
heat pump to transfer heat to or from the ground,
taking advantage of the relative constancy of
temperatures of the earth through the seasons
da0c126635

The thermal properties of the ground near the
surface can be described as... da0cl126635
Mechanically, a fan can be any revolving vane, or
vanes used for producing currents of air. Fans
produce air flows with high volume and low
pressure (although higher than ambient pressure),
as opposed to compressors which produce high
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pressures at a comparatively low volume. A fan
blade will often rotate when exposed to an air-fluid
stream, and devices that take advantage of this,
such as anemometers and wind turbines, often
have designs similar to that of a fan. da0c126635
In hot weather, air conditioning can prevent heat
stroke, dehydration due to excessive sweating,
electrolyte imbalance, kidney failure, and other
issues due to hyperthermia. An estimated 190,000
heat-related deaths are averted annually owing to
air conditioning. Air conditioners increase
productivity in hot climates, and historians rank
air conditioning as a key factor that shaped
postwar metropolitan growth, alongside highways,
automobiles, shopping malls, and suburban
housing. As of 2022, air conditioning used about
7% of global electricity and emitted... da0c126635

Air source heat pump gov. &quot;Air-Source Heat
Pumps&quot; An air source heat pump (ASHP),
the most common type of heat pump, can absorb
energy (heat) sourced from cold ambient air
outside a building, and release the energy at a
higher temperature to heat the building, either via
hot air or hot water. &quot;Ductless Mini-Split
Heat Pumps&quot;. Which. &quot;Air source heat
pumps explained&quot;. Electricity powers the
mechanical pump (compressor), the used electric
energy providing typically 3 or 4 times more
pumped thermal energy than simple resistive Joule
heating. July 2023). Retrieved 14 September 2023.
Energy da0c126635

The Toshiba name is derived from its former
name, Tokyo Shibaura Denki K.K. which in turn
was a 1939 merger between Shibaura Seisaku-sho
(founded in 1875) and Tokyo Denki (founded in
1890). The company name was officially changed
to Toshiba Corporation in 1978. A technology
company with a long history and sprawling
businesses, Toshiba is a household name in Japan
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and has long been viewed as a symbol of the
country's technological prowess post-World War
II. As a semiconductor company and the inventor
of flash memory, Toshiba had been one of the top
10 in the chip industry until its flash memory unit
was spun off as... da0c126635 The company was
founded in 1883 by Ed Friedrich as a
manufacturer of handcrafted furniture and other
goods such as billiards tables, store fixtures, and
other cabinetry. He later turned towards
refrigeration and developed products to enhance
food preservation. da0c126635

Fan (machine) Most fans are powered by electric
motors, but other sources of power may be used,
including hydraulic motors, handcranks, and
internal combustion engines. Usually, it is
contained within some form of housing, or case.
extensively in heating, ventilation, and air
conditioning (HVAC), especially in ductless split
air conditioners. This housing will allow air to pass
through as well as directing the airflow, or
increasing safety by preventing objects from
contacting the fan blades. The rotating assembly
of blades and hub is known as an impeller, rotor,
or runner. A fan consists of rotating vanes or
blades, generally made of wood, plastic, or metal,
which act on the air. The fan is usually long
relative to its A fan is a powered machine that
creates airflow da0c126635

Ground-source heat pumps take advantage of the
difference between the ambient temperature and
the temperature at various depths in the ground.
da0c126635

Air conditioning gov Ahn, Yoonjung; Uejio Air
conditioning, often abbreviated as A/C (US) or air
con (UK), is the process of removing heat from an
enclosed space to achieve a more comfortable
interior temperature and, in some cases,
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controlling the humidity of internal air. Air
conditioning can be achieved using a mechanical
air conditioner or through other methods, such as
passive cooling and ventilative cooling. The
Presidential Cold Air Machine. Munn &amp;
Company. Air conditioning is a member of a family
of systems and techniques that provide heating,
ventilation, and air conditioning (HVAC). Heat
pumps are similar in many ways to air
conditioners but use a reversing valve, allowing
them to both heat and cool an enclosed space.
August 28, 1880. Ductless Mini-Split Air
Conditioners, US energy. August 6, 1881
da0c126635

Heat pumps use the same vapor-compression
refrigeration process and much the same
equipment as an air conditioner, but in the
opposite direction, or rather source and target can
be exchanged, vice versa. With ambient air
accessible nearly everywhere, ASHPs are the most
common type of heat pump and, usually being
small, tend to be used to heat individual houses or
flats rather than blocks, districts or industrial
processes. da0c126635 Refrigerants are the basis
of vapor compression refrigeration systems. The
refrigerant is circulated in a loop between the cold
and warm environments (see figure). In the low-
temperature environment, the refrigerant absorbs
heat at low pressure, causing it to evaporate. The
gaseous refrigerant then enters a compressor,
which raises its pressure and temperature. The
pressurized refrigerant circulates through the
warm environment, where it condenses to liquid
form and so releases heat. The high-pressure
liquid is then depressurized and returned to the
cold environment as a liquid-vapor mixture.
da0c126635 == Summary == da0c126635

Variable refrigerant flow Also, air handlers and
large ducts are not used which can reduce the
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height above a dropped ceiling as well as
structural impact as VRF uses smaller
penetrations for refrigerant pipes instead of ducts.
VRF systems, unlike conventional chiller-based
systems, allow for varying degrees of cooling in
more specific areas (because there are no large air
handlers, only smaller indoor units), may supply
hot water in a heat recovery configuration without
affecting efficiency, and switch to heating mode
(heat pump) during winter without additional
equipment, all of which may allow for reduced
energy consumption. Similar to ductless mini-split
systems, VRFs use refrigerant as the primary
cooling and heating medium Variable refrigerant
flow (VRF), is an HVAC technology invented by
Daikin Industries, Ltd. in 1982. Similar to ductless
mini-split systems, VRFs use refrigerant as the
primary cooling and heating medium, and are
usually less complex than conventional chiller-
based systems. Daikin Industries, Ltd. named this
"VRV" and holds the registered trademark for it.
This refrigerant is conditioned by one or more
condensing units (which may be outdoors or
indoors, water or air cooled), and is circulated
within the building to multiple indoor units.
&quot;VRV&quot; and holds the registered
trademark for it da0c126635

== History == da0c126635 == Description ==
da0c126635 After initially focusing on optimizing
ice as a coolant, Friedrich looked toward
mechanical refrigeration. da0c126635
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