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where they are. Samsung washer is showing 3e fault code message. The washer spins at the
normal speed but as it goes into the higher spin speed, the washer will constantly show error
3E on the display. I have tried unplugging the washer for 30 minutes but that did not help. I have
tried to find a solution to the 3E error message but I cannot find anything specific to fix the 3e
fault. Does the 3e error code message mean there is an issue with the motor since the error
appears when the washer goes into high spin? If not the motor, what other parts of the washer
can I check myself to fix my Samsung washer? Checking the wire harnesses on the motor, hall
sensor, stator, control board etc, will usually result in finding a faulty wiring connection or bad
wire hareness. Reconnecting or replacing the wire harness or wiring will fix the washer and
clear the 3E error. See more troubleshooting info belowâ€¦. Here is how to troubleshoot and fix
the Samsung Washing Machine 3E Error Code on Samsung Washer WFAA Model Number
Series : â€” Unplug washing machine from power â€” Gain access to the inside of the washer
â€” Check the motor drive connector as it may be loose â€” Check the hall sensor and its wiring
as it may be disconnected, loose or damaged â€” Check that the drum motor hall sensor is
mounted properly â€” Check for any foreign objects inside the motor or any motor damage â€”
Check to see if the stator is loose or may be damaged â€” Check to be sure there is no defective
relay on the control board â€” Check the wire harness from the motor to the control board â€”
Check to be sure ALL wire harness are not loose, disconnected, or damaged NOTE: Error 3E
can also be caused by the wash drum being overloaded from too many clothes or a piece of
clothing jammed between the drum. If after checking all the above you still get the 3E error code
on your Samsung washing machine: If the hall sensor and stator are connected properly, are
not visibly damaged, and the wiring is secure, the next thing to check isâ€¦ â€” Check the
voltage going TO the hall sensor on the main control board on connector CN8 see schematic
below. The CN9 connector has 3 different wires. What is a Hall Sensor on a Samsung washing
machine and what does it do? The Samsung washer motor has a sensor which is part of the
system that determines if the drum is out of balance or spinning properly by the main PCB
control board. As the drum begins to spin, the MICOM on the control board looks for an
indication if the motor is spinning and how fast it is spinning. The hall sensor measures rotation
speed by reading the magnetic field created by the magnets on the rotor. If the Hall Sensor is
not secure, is not electrically connected loose wire , or not receiving voltage, the 3e error may
show. If you have questions or problems with fixing and solving the 3E error code on your
Samsung washer, please leave a question below with the model number and exact issue and we
will be happy to assist you in troubleshooting the problem. Hubby is going to take a look but
was hoping for some pointers if anyone can please help? Hi i have a samsung ecobubble
washing machine model WF80F5E2W4X which fills up with water but fails to spin ive tried
changing the carbon brushes but that did not help can anyone please help me with some advice
or what fault it might have and how can i fix this. Now the code is coming up again. I went
through all the connections on the board and in the back. Any other suggestions? It took me

about two hours to fix. It was not hard if you are at all handy. You can find out how to change it
on You Tube. I have a Samsung washer I cannot figure out. I dont want to replace it. I would be
very grate full for a page like this one done on my model with the detailed diag info as is here.
Please help! I have looked every where. My washer wfwse has the code 3e and when I put it in to
any cycle it starts letting water in then stops within about 30 seconds. Please can you help?
Replaced the hall sensor, but the rpm is not reading properly. Thanks for the support. I
performed all the tests for 3e error above. Checked connections, rebooted the board, multimeter
test on hall sensor and motor. The bearings seem to be ok to. Drum spins well enough. My
problem is intermittent. We will use washer and at spin cycle the 3e code will pop up. If we try to
use washer immediately the 3e pops up again. Any ideas? New motor needed? Washer is about
ten years old. I have error E3 code on my Samsung WFn6w1. It was never designed to be easily
repaired! Still, anything I can do? I have a WF Vrt washer. We had to replace control board but
Samsung no longer makes that part. Your email address will not be published. Save my name,
email, and website in this browser for the next time I comment. Notify me of follow-up
comments by email. Notify me of new posts by email. Leave this field empty. This site uses
Akismet to reduce spam. Learn how your comment data is processed. Skip to content. Related
Articles. He has 33 years of experience troubleshooting and repairing all types of appliances.
Contact here. Leave a Comment Cancel Reply Your email address will not be published. Sorry,
your blog cannot share posts by email. You just put your load of clothing in your washer, turned
your back, and now it has overflowed all over the floor. There are many reasons for this. Front
loaders work slightly different. Many older model washing machines that are a few years old
may have this common issue. This is attributed to the wear and tear of everyday use that can
vibrate parts loose and wear out parts over time. The pressure switch is what senses the water
level using air pressure and tells your washer to stop filling with water. The pressure switch has
a tube attached to it. This tube can vibrate off of the pressure switch and therefore your
machine does not know when to shut off the water. Most of the time, the pressure switch has
either become clogged or the tube connected to it has vibrated off. If this tube becomes
disconnected your washing machine has no way of knowing when to turn the water off. Usually
you will find that the hose clamp or spring loaded screw clamp has become loose and the hose
is no longer attached to the pressure switch. So, this is what you are going to check first. You
will need to clean up the mess the washer has made first. Then unplug your washer and remove
the top front control panel to visually inspect the pressure switch and tube. Depending on the
manufacturer of your washing machine, the removal procedure will be slightly different. We are
talking about the metal panel where all of the controls are located see picture below. Usually
there will be a few screws holding the control panel in place. So once you figure out how to get
that removed, you need to grab a bright flashlight and find the pressure switch on your washer.
NOTE: Some washing machines have the pressure switch located at the bottom of the drum. If
you remove the front control panel and the pressure switch is not there, then you need to
remove the lower front panel to gain access. See your user manual or do a Google search for
your washing machine. On most top loading washing machines, the pressure switch is located
behind the control panel. Once you have the panel removed, locate the pressure switch or water
level control valve and see if the tube is still attached. If not, reattach it so it does not vibrate off
again zip tie and small hose clamp. Once reattached, put panel back on and test machine. If the
tube is still connected to the pressure switch, then most likely the tube is clogged or the
pressure switch is either stuck, clogged, or has failed. If the tube is not clogged up, then you
should remove the pressure switch and clean it out to remove the clog. Remember, the air
pressure from the washer goes through the tube and presses against the pressure switch. So
you can push or blow into the pressure switch and see if it is working. If there was a clog or it
was stuck and you fixed it, reinstall it and test the washer. If the pressure switch is burned or
cracked we recommend to replace it. We feel we have described the most practical way to fix an
overflowing washing machine. If you follow instructions better by watching a video, then see
below for the same step by step procedure as above. If you have more questions about doing
this yourself, please ask us below and we will respond with answers. I have a top load washer
that overfills. The pressure switch functions normally and the pressure tube is clear. When the
tub is filling, I can see water going into the pressure chamber but only fills slightly; leaving no
water to run up the water tube. When I unplug the pressure tube from the pressure chamber, I
notice the water begins to rise in the chamber. What is the problem? What else can I look for?
Matt, If the water level pressure switch is securely connected electrically, then check the water
level pressure switch with a meter to be sure it is working and is getting power. If so, then check
the water inlet valve as it may not be shutting off in time. Also if there is a small clear tube
attached to the water pressure switch, be sure it is clean and securely attached. At times the
small clear tube will clog up and prevent the pressure switch from working properly. We have

replaced the water level switch and the washer is still overfilling with water. It worked half way
through the wash then the cycle stopped. When we restarted it the washer just kept filling and
wouldnt stop til we stopped it told it to drain and spin. What else could be the problem? We
have an Asko Excellence washing machineâ€¦20 years old. Its works fine but can overflow. The
pressure switch has been checked and seems to work. We have unusually high water pressure
eg. Could it be that our domestic water supply is just too high to have the machine run on full
pressure? John Boyd, Try shutting off power to the washer. If the washer still overflows even
when it is not getting power, this indicates that the water inlet valve is defective. If the water
inlet valve is defective, replace it. If that is not the issue, you may need to check to be sure the
water pressure switch is in working condition. I believe it may be the pressure switch. I believe
the part is not located in the top panel of the machine, but rather in the back, beside the drum.
Any advice would be great. Thanks all and happy new year! Hallie, Yes the washer water
pressure switch is located usually on top load washers behind the front panel and to the right. If
it is clogged or has hard water blocking it, the washer may overfill or under-fillâ€¦ Remove
power to machine and remove front panel to check to be sure it is not clogged. Take it out of the
machine and clean it completely. Clean out the tube also. Reinstall in the washer and run a test
wash. This should fix your issue. Figured out we needed to cut the end of the hose off to make it
a snugger fit but thank you for replying. My washer was filling up but then stopping. After a
couple hours it just started working again. It happened again a couple months later when once
again cleaning pillows. Figured it needed to dry out. Happened again today but with just a
regular load all be it full of clothes. Unplugged it and waited but nothing. When I removed some
clothes the water came on to fill the tub back up. In an attempt to figure out how to fix it I
removed the pressure valve tube and I heard the pressure being released. I replaced the tube
but now the water wont stop running unless I turn off the machine. Any help? Thank you.
Michelle, Most likely water pressure switch hose is not secure. Probably fell off or gunk in it or
switch itself may be gunked up. Check once again and be sure it is secure. Hi there! Do you
have a diagram or service manual or any photos or info â€” I have scoured the internet for days
now and i cannot find any information. Hi Emanoyhl, If you do not have the manual and have
zero reference to rewire the pressure switch, are there any numbers or letters next to each wire
connector on the switch? Are the wires from the washer to the pressure switch color coded or
numbered? Emanoyhl, We would suggest calling the manufacturer of your washer and asking
to speak to technical support. It may be possible for them to email you a wiring schematic for
the pressure switch you need to reinstall. We would love to assist but we are unable to find any
relevant wiring guides or diagrams that will help us help you. Try calling the toll free number for
support. Your email address will not be published. Save my name, email, and website in this
browser for the next time I comment. Notify me of follow-up comments by email. Notify me of
new posts by email. Leave this field empty. This site uses Akismet to reduce spam. Learn how
your comment data is processed. Skip to content. Related Articles. He has 33 years of
experience troubleshooting and repairing all types of appliances. Contact here. Leave a
Comment Cancel Reply Your email address will not be published. Sorry, your blog cannot share
posts by email. Air conditioning can be used in both domestic and commercial environments.
This process is most commonly used to achieve a more comfortable interior environment,
typically for humans and other animals; however, air conditioning is also used to cool and
dehumidify rooms filled with heat-producing electronic devices, such as computer servers ,
power amplifiers , and to display and store some delicate products, such as artwork. Air
conditioners often use a fan to distribute the conditioned air to an enclosed space such as a
building or a car to improve thermal comfort and indoor air quality. Electric refrigerant-based
AC units range from small units that can cool a small bedroom, which can be carried by a single
adult, to massive units installed on the roof of office towers that can cool an entire building. The
cooling is typically achieved through a refrigeration cycle , but sometimes a passive cooling
system such as evaporation or free cooling is used. Air conditioning systems can also be made
based on desiccants chemicals that remove moisture from the air. Some AC systems reject or
store heat in subterranean pipes. In construction , a complete system of heating, ventilation ,
and air conditioning is referred to as HVAC. In response to, in the United Nations called for the
technology to be made more sustainable to mitigate climate change. Passive cooling and
passive ventilation are techniques for air-conditioning without using external power sources;
they include windcatchers , evaporative cooling , selective shading, encouraging airflow, and
using the heat capacity of the soil or masonry. Air-conditioning dates back to prehistory.
Ancient Egyptian buildings used a wide variety of passive air-conditioning techniques. Using
information from engineering studies of traditional buildings, passive techniques are being
revived and modified for 21st-century architectural designs. Buildings designed with passive air
conditioning are generally less expensive to construct than buildings with conventional HVAC

systems, and maintenance costs are also lower. In dry, hot climates, the evaporative cooling
effect may be used by placing water at the air intake, such that the draft draws air over water
and then into the house. For this reason, it is sometimes said that the fountain, in the
architecture of hot, arid climates, is like the fireplace in the architecture of cold climates.
Humans feel cooler in moving air than they do in stagnant air of the same temperature, because
a draft disrupts the warm boundary layer and evaporates sweat. Techniques to drive a continual
air flow are therefore common; evaporative cooling, selective shading, wind, thermal
convection, and heat storage can be used to create a pressure difference and drive circulation.
In areas which are cold at night or in winter , heat storage is used. Heat may be stored in earth
or masonry; air is drawn past the masonry to heat or cool it. In areas which are below freezing
at night in winter, snow and ice can be collected and stored in icehouses for later use in
cooling. Hand fans have existed since prehistory. Large human-powered fans built into
buildings include the punkah. During the subsequent Song Dynasty â€” , written sources
mentioned the air conditioning rotary fan as even more widely used. A phase transition below
the desired temperature can be used to cool to that temperature. The oldest one is melting ice,
but other substances with lower phase transition temperatures were experimented with. These
early refrigerants were also essentially a form of heat storage; they were used up in the process
of cooling and would have to be re-cooled when the outdoor temperature permitted it. A method
of chilling ice to temperatures far below the its freezing point by mixing it with potassium nitrate
then called "nitre" is described in the book, Natural Magic , [11] by the early experimentalist
Giambattista della Porta. While Giambattista della Porta saw it as his duty make his discoveries
public and explain his "magic" using natural laws, [16] the Dutch inventor Cornelis Drebbel
presented himself as a magician, and kept the methods of his work secret. Drebbel's
contemporary Francis Bacon , like della Porta a believer in scientific communication, may not
have been present at the demonstration, but in a book published later the same year, he
described it as "experiment of artificiall freezing" and said that "Nitre or rather its spirit is very
cold, and hence nitre or salt when added to snow or ice intensifies the cold of the latter, the
nitre by adding to its own cold, but the salt by supplying activity to the cold of the snow. In ,
Benjamin Franklin and John Hadley , a chemistry professor at Cambridge University ,
conducted an experiment to explore the principle of evaporation as a means to rapidly cool an
object. Franklin and Hadley confirmed that the evaporation of highly volatile liquids such as
alcohol and ether could be used to drive down the temperature of an object past the freezing
point of water. They conducted their experiment with the bulb of a mercury thermometer as their
object and with a bellows used to speed up the evaporation. Franklin concluded: "From this
experiment one may see the possibility of freezing a man to death on a warm summer's day.
Compressing a refrigerant heats it, and letting it expand cools it adiabatic temperature changes.
Mechanical compressors could therefore be used to manufacture ice for sale, dumping the heat
into above-freezing surroundings. In , English scientist and inventor Michael Faraday
discovered that compressing and liquefying ammonia could chill air when the liquefied
ammonia was allowed to evaporate. He hoped to eventually use his ice-making machine to
regulate the temperature of buildings. Though his prototype leaked and performed irregularly,
Gorrie was granted a patent in for his ice-making machine. Though his process improved the
artificial production of ice, his hopes for its success vanished soon afterward when his chief
financial backer died and Gorrie did not get the money he needed to develop the machine.
According to his biographer, Vivian M. Sherlock, he blamed the "Ice King", Frederic Tudor , for
his failure, suspecting that Tudor had launched a smear campaign against his invention. Gorrie
died impoverished in , and the dream of commonplace air conditioning went away for 50 years.
James Harrison 's first mechanical ice-making machine began operation in on the banks of the
Barwon River at Rocky Point in Geelong , Australia. His first commercial ice-making machine
followed in , and his patent for an ether vapor compression refrigeration system was granted in
This novel system used a compressor to force the refrigeration gas to pass through a
condenser, where it cooled down and liquefied. The liquefied gas then circulated through the
refrigeration coils and vaporized again, cooling down the surrounding system. The machine
produced three tons of ice per day. Though Harrison had commercial success establishing a
second ice company back in Sydney in , he later entered the debate over how to compete
against the American advantage of ice-refrigerated beef sales to the United Kingdom. He wrote:
"Fresh meat frozen and packed as if for a voyage, so that the refrigerating process may be
continued for any required period", and in prepared the sailing ship Norfolk for an experimental
beef shipment to the United Kingdom. His choice of a cold room system instead of installing a
refrigeration system upon the ship itself proved disastrous when the ice was consumed faster
than expected. The creation of the modern electrical air conditioning unit and industry is
credited to the American inventor Willis H. There, he began experimenting with air conditioning

as a way to solve an application problem for the Sackett-Wilhelms Lithographing and Publishing
Company in Brooklyn, New York. The first air conditioner, designed and built in Buffalo, New
York by Carrier, began working on 17 July Designed to improve manufacturing process control
in a printing plant, Carrier's invention controlled not only temperature but also humidity. Carrier
used his knowledge of the heating of objects with steam and reversed the process. Instead of
sending air through hot coils, he sent it through cold coils filled with cold water. The air was
cooled, and thereby the amount of moisture in the air could be controlled, which in turn made
the humidity in the room controllable. The controlled temperature and humidity helped maintain
consistent paper dimensions and ink alignment. Later, Carrier's technology was applied to
increase productivity in the workplace, and The Carrier Air Conditioning Company of America
was formed to meet rising demand. Over time, air conditioning came to be used to improve
comfort in homes and automobiles as well. In , Stuart W. Cramer of Charlotte was exploring
ways to add moisture to the air in his textile mill. Cramer coined the term "air conditioning",
using it in a patent claim he filed that year as analogous to "water conditioning", then a
well-known process for making textiles easier to process. He combined moisture with
ventilation to "condition" and change the air in the factories, controlling the humidity so
necessary in textile plants. Willis Carrier adopted the term and incorporated it into the name of
his company. Shortly thereafter, the first private home to have air conditioning was built in
Minneapolis in , owned by Charles Gates. Pierre DuBose designed a network of ductwork and
vents for his home Meadowmont , all disguised behind intricate and attractive Georgian-style
open moldings. In , Robert Sherman of Lynn, Massachusetts invented a portable, in-window air
conditioner that cooled, heated, humidified, dehumidified, and filtered the air. By the late s,
most newly built residential homes in the United States had central air conditioning. Box air
conditioning units during this time also became more inexpensive which resulted in greater
population growth in the states of Florida and Arizona. The first air conditioners and
refrigerators employed toxic or flammable gases, such as ammonia , methyl chloride , or
propane , that could result in fatal accidents when they leaked. Thomas Midgley, Jr. The
refrigerant names include a number indicating the molecular composition e. The blend most
used in direct-expansion home and building comfort cooling is an HCFC known as
chlorodifluoromethane R Dichlorodifluoromethane R was the most common blend used in
automobiles in the U. R and R are no longer manufactured in the U. Modern refrigerants have
been developed to be more environmentally safe than many of the early
chlorofluorocarbon-based refrigerants used in the early- and mid-twentieth century. Moreover,
policy and political influence by corporate executives resisted change. The environmental
organization Greenpeace provided funding to a former East German refrigerator company to
research an alternative ozone and climate-safe refrigerant in The company developed a
hydrocarbon mix of isopentane and isobutane , but as a condition of the contract with
Greenpeace could not patent the technology, which led to its widespread adoption by other
firms. In , Germany made CFC refrigerators illegal. EPA, disparaging the approach as "that
German technology". R isobutane is already widely used in residential refrigeration. Cooling in
traditional AC systems is accomplished using the vapor-compression cycle, which uses the
forced circulation and phase change of a refrigerant between gas and liquid to transfer heat.
The vapor-compression cycle can occur within a unitary, or packaged piece of equipment; or
within a chiller that is connected to terminal cooling equipment such as a variable refrigerant
flow terminal or fan coil unit on its evaporator side and heat rejection equipment on its
condenser side. Some air conditioning systems have the option to reverse the refrigeration
cycle and act as heat pumps, therefore producing heating instead of cooling in the indoor
environment. They are also commonly referred to as "reverse cycle air conditioners". The heat
pump is significantly more energy efficient than electric resistance heating , because it moves
energy from air or groundwater to the heated space, as well as the heat from purchased
electrical energy. When the heat pump is in heating mode, the indoor evaporator coil switches
roles and becomes the condenser coil, producing heat. The outdoor condenser unit also
switches roles to serve as the evaporator and discharges cold air colder than the ambient
outdoor air. This is partly because ice forms on the outdoor unit's heat exchanger coil, which
blocks airflow over the coil. Some heat pump systems will therefore have a form of electric
resistance heating in the indoor air path that is activated only in this mode in order to
compensate for the temporary indoor air cooling, which would otherwise be uncomfortable in
the winter. The icing problem becomes much more severe with lower outdoor temperatures, so
heat pumps are commonly installed in tandem with a more conventional form of heating, such
as an electrical heater, a natural gas , oil or tree fireplace or central heating , which is used
instead of the heat pump during harsher winter temperatures. In this case, the heat pump is
used efficiently during the milder temperatures, and the system is switched to the conventional

heat source when the outdoor temperature is lower. In very dry climates, evaporative coolers,
sometimes referred to as swamp coolers or desert coolers, are popular for improving coolness
during hot weather. An evaporation cooler is a device that draws outside air through a wet pad,
such as a large sponge soaked with water. The sensible heat of the incoming air, as measured
by a dry bulb thermometer , is reduced. The temperature of the incoming air is reduced, but it is
also more humid, so the total heat sensible heat plus latent heat is unchanged. Some of the
sensible heat of the entering air is converted to latent heat by the evaporation of water in the
wet cooler pads. If the entering air is dry enough, the results can be quite substantial.
Evaporative coolers tend to feel as if they are not working during times of high humidity, when
there is not much dry air with which the coolers can work to make the air as cool as possible for
dwelling occupants. Unlike other types of air conditioners, evaporative coolers rely on the
outside air to be channeled through cooler pads that cool the air before it reaches the inside of
a house through its air duct system; this cooled outside air must be allowed to push the warmer
air within the house out through an exhaust opening such as an open door or window. Air
conditioning can also be provided by a process called free cooling which uses pumps to
circulate a coolant such as air, water, or a water- glycol mixture from a cold source, which in
return acts as a heat sink for the energy that is removed from the cooled space. Common
storage media are cool outside air, deep aquifers, or a natural underground rock mass accessed
via a cluster of small-diameter boreholes. Some systems with small storage capacity are hybrid
systems, using free cooling early in the cooling season, and later employing a heat pump to
chill the circulation coming from the storage. The heat pump is added because the temperature
of the storage gradually increases during the cooling season, thereby declining its
effectiveness. Free cooling systems can have high efficiencies and are sometimes combined
with seasonal thermal energy storage STES so the cold of winter can be used for summer air
conditioning. Free cooling and hybrid systems are mature technology. Since humans perspire
to provide natural cooling by the evaporation of perspiration from the skin, reducing humidity
makes occupants feel cooler at the same air temperature. Air conditioning equipment will
reduce the absolute humidity of the air processed by the system if the surface of the evaporator
coil is significantly cooler than the dew point of the surrounding air. Moisture from the air will
condense on the coil and must be disposed of or recycled. Most modern air-conditioning
systems feature a dehumidification cycle during which the compressor runs while the fan is
slowed as much as possible [ citation needed ] to reduce the evaporator temperature and
therefore condense more water. When the temperature falls below a threshold, both the fan and
compressor are shut off to mitigate further temperature drops; [ clarification needed ] this
prevents moisture on the evaporator from being blown back into the room. Occasionally, to
thaw any ice produced, the fan runs with the compressor shut down; this function is less
effective when ambient temperatures are low. Inverter air conditioners use the inside coil
temperature sensor to keep the evaporator as cold as possible. When the evaporator is too
cold, [ clarification needed ] the compressor is slowed or stopped with the indoor fan running. A
specialized air conditioner that is used only for dehumidifying is called a dehumidifier. It also
uses a refrigeration cycle , but differs from a standard air conditioner in that both the evaporator
and the condenser are placed in the same air path. A standard air conditioner transfers heat
energy out of the room because its condenser coil releases heat outside. However, since all
components of the dehumidifier are in the same room, no heat energy is removed. Instead, the
electric power consumed by the dehumidifier remains in the room as heat, so the room is
actually heated , just as by an electric heater that draws the same amount of power. In addition,
if water is condensed in the room, the amount of heat previously needed to evaporate that water
also is re-released in the room the latent heat of vaporization. The dehumidification process is
the inverse of adding water to the room with an evaporative cooler , and instead releases heat.
Therefore, an in-room dehumidifier always will warm the room and reduce the relative humidity
indirectly, as well as reducing the humidity directly by condensing and removing water. Inside
the unit, the air passes over the evaporator coil first, and is cooled and dehumidified. The now
dehumidified, cold air then passes over the condenser coil where it is warmed up again. Then
the air is released back into the room. The unit produces warm, dehumidified air and can
usually be placed freely in the environment room that is to be conditioned. Dehumidifiers are
commonly used in cold, damp climates to prevent mold growth indoors, especially in
basements. They are also used to protect sensitive equipment from the adverse effects of
excessive humidity in tropical countries. In a thermodynamically closed system , any power
dissipated into the system that is being maintained at a set temperature which is a standard
mode of operation for modern air conditioners requires that the rate of energy removal by the
air conditioner increase. This increase has the effect that, for each unit of energy input into the
system say to power a light bulb in the closed system , the air conditioner removes that energy.

Air conditioner equipment power in the U. For residential homes, some countries set minimum
requirements for energy efficiency. In the United States, the efficiency of air conditioners is
often but not always rated by the seasonal energy efficiency ratio SEER. The higher the SEER
rating, the more energy efficient is the air conditioner. The electrical energy consumed per year
can be calculated as the average power multiplied by the annual operating time:. Assuming
hours of operation during a typical cooling season i. The EER is the efficiency rating for the
equipment at a particular pair of external and internal temperatures, while SEER is calculated
over a whole range of external temperatures i. The COP is a ratio with the same metric units of
energy joules in both the numerator and denominator. They cancel out, leaving a dimensionless
quantity. The United States now requires that residential systems manufactured in have a
minimum SEER rating of 13 although window-box systems are exempt from this law, so their
SEER is still around Window unit air conditioners are installed in an open window. The interior
air is cooled as a fan blows it over the evaporator. On the exterior, the heat drawn from the
interior is dissipated into the environment as a second fan blows outside air over the
condenser. A large house or building may have several such units, allowing each room to be
cooled separately. In , General Electric introduced a popular portable in-window air conditioner
designed for convenience and portability. Packaged terminal air conditioner PTAC systems are
also known as wall-split air conditioning systems. PTACs, which are frequently used in hotels,
have two separate units terminal packages , the evaporative unit on the interior and the
condensing unit on the exterior, with an opening passing through the wall and connecting them.
This minimizes the interior system footprint and allows each room to be adjusted
independently. PTAC systems may be adapted to provide heating in cold weather, either directly
by using an electric strip, gas, or other heater, or by reversing the refrigerant flow to heat the
interior and draw heat from the exterior air, converting the air conditioner into a heat pump.
While room air conditioning provides maximum flexibility, when used to cool many rooms at a
time it is generally more expensive than central air conditioning. The first practical
semi-portable air conditioning unit was invented by engineers at Chrysler Motors and offered
for sale starting in Split-system air conditioners come in two forms: mini-split and central
systems. In both types, the inside-environment evaporative heat exchanger is separated by
some distance from the outside-environment condensing unit heat exchanger. These are used
in homes and businesses. In them, the indoor unit can be an air handling unit or a fan coil unit ,
and a mechanism to heat the air and filter is placed inside a house or building and is connected
to a condensing unit, which is outdoors. The air handler is controlled by a thermostat placed
some distance away from the air handler. A user sets a desired temperature on the thermostat
and the thermostat controls the air handler to maintain the set temperature. The air is fed
through the air handler and, using ducts, into the spaces to be air conditioned. The air handler
is usually placed away from the spaces that are air conditioned, in a different room. The air
handler may get its air from outside or from the room, either through vents placed indoors or
from ducts. The air handler may also be placed outside, contain a condenser, and allowed to
draw outside air. When these criteria are met, they are instead known as rooftop systems,
rooftop units, rooftop packaged unit or packaged rooftop system. A mini-split system typically
supplies air conditioned and heated air to a single or a few rooms of a building. The name
mini-split is often used to refer to those split systems that only supply air to a single room.
Multi-zone systems are a common application of ductless systems and allow up to 8 rooms
zones to be conditioned from a single outdoor unit. Multi-zone systems typically offer a variety
of indoor unit styles including wall-mounted, ceiling-mounted, ceiling recessed, and horizontal
ducted. The first mini-split systems were sold in by Mitsubishi Electric and Toshiba , in Japan.
Its invention was motivated by the small size of modern Japanese homes, and the large size of
traditional ducted central split systems. Large multi-zone systems are known as VRF Variable
refrigerant flow systems and are often used in commercial buildings. Multi-zone ductless
systems were invented by Daikin in and VRF systems were also invented by Daikin in Both were
first sold in Japan. Advantages of the ductless system include smaller size and flexibility for
zoning or heating and cooling individual rooms. The inside wall space required is significantly
reduced. Also, the compressor and heat exchanger can be located farther away from the inside
space, rather than merely on the other side of the same unit as in a PTAC or window air
conditioner. Flexible exterior hoses lead from the outside unit to the interior one s ; these are
often enclosed with metal to look like common drainpipes from the roof. In addition, ductless
systems offer higher efficiency, reaching above 30 SEER. The primary disadvantage of ductless
air conditioners is their cost. An additional possible disadvantage is that the cost of installing
mini splits can be higher than some systems. However, lower operating costs and rebates or
other financial incentivesâ€”offered in some areasâ€”can help offset the initial expense. A
multi-split system [67] is a conventional split system, which is divided into two parts evaporator

and condenser and allows cooling or heating of several rooms with one external unit. In the
outdoor unit of this air conditioner, there is a more powerful compressor, ports for connecting
several traces, and automation with locking valves for regulating the volume of refrigerant
supplied to the indoor units located in the room. A large Multi Split System is called a Variable
refrigerant flow system and can be used instead of a central air conditioner system, as it allows
for higher energy efficiency but it is more expensive to purchase and install. Other common
types of air conditioning systems are multi-split systems, the difference between the separate
split systems and multi-split systems in several indoor units. All of them are connected to the
main external unit, but the principle of their operation is similar to a simple split-system. Its
unique feature is the presence of one main external unit that connected to several indoor units.
Such systems might be the right solution for maintaining the microclimate in several offices,
shops, large living spaces. The outdoor units do not worsen the aesthetic appearance of the
building. The main external unit can be connected to several different indoor types: floor,
ceiling, cassette, etc. Before selecting the installation location of the air conditioner, several
main factors need to be considered. First of all, the direction of airflow from the indoor units
should not fall on the place of rest or work area. Secondly, there should not be any obstacles in
the way of the airflow that might prevent it from covering the space of the premises as much as
possible. The outdoor unit must also be located in an open space, otherwise, the heat from the
house will not be effectively discharged outside and the productivity of the entire system will
drop sharply. It is highly advisable to install the air conditioner units in easily accessible places,
for further maintenance during operation. The main problem when installing a multi-split system
is the laying of long refrigerant lines for connecting the external unit to the internal ones. While
installing a separate split system, workers try to locate both units opposite to each other, where
the length of the line is minimal. Installing a multi-split system creates more difficulties since
some indoor units can be located far from the outside. The first models of multi-split systems
had one common control system that did not allow you to set the air conditioning individually
for each room. However, now the market has a wide selection of multi-split systems, in which
the functional characteristics of indoor units operate separately from each other. The selection
of indoor units has one restriction: their total power should not exceed the capacity of the
outdoor unit. However, it is wrong to expect better performance when all indoor units are turned
on at the same time since the total capacity of the whole system is limited by the capacity of the
outdoor unit. Simply put, the outdoor unit will distribute all its power to all operating indoor
units in such a way that some of the rooms may not have a very comfortable temperature level.
However, the calculation of the total power is not simple, since it takes into account not only the
nominal power of the units, but also the cooling capacity, heating, dehumidification,
humidification, venting, etc. Central cooling plants are used to condition large commercial,
industrial, or campus loads. At larger scales, the ductwork required to move conditioned air to
and from the plant would be impractically large, so an intermediate fluid such as chilled water is
used instead. The plant often consists of a chiller, which may be water- or air-cooled. If
water-cooled, the chiller is cooled by a cooling tower. A portable air conditioner can be easily
transported inside a home or office. Portable air conditioners are either evaporative or
refrigerative. The compressor-based refrigerant systems are air-cooled, meaning they use air to
exchange heat, in the same way as a car radiator or typical household air conditioner does.
Such a system dehumidifies the air as it cools it. It collects water condensed from the cooled air
and produces hot air which must be vented outside the cooled area; doing so transfers heat
from the air in the cooled area to the outside air. A portable system has an indoor unit on
wheels connected to an outdoor unit via flexible pipes, similar to a permanently fixed installed
unit. The portable units draw indoor air and expel it outdoors through a single duct. Many
portable air conditioners come with heat as well as dehumidification function. Hose systems,
which can be monoblock or air-to-air , are vented to the outside via air ducts. The monoblock
type collects the water in a bucket or tray and stops when full. The air-to-air type re-evaporates
the water and discharges it through the ducted hose and can run continuously. A single-hose
unit uses air from within the room to cool its condenser and then vents it outside. This air is
replaced by hot air from outside or other rooms due to the negative pressure inside the room ,
thus reducing the unit's overall efficiency. Modern units might have a coefficient of performance
of approximately 3 i. A dual-hose unit draws air to cool its condenser from outside instead of
from inside the room, and thus is more effective than most single-hose units. These units create
no negative pressure in the room. Evaporative coolers , sometimes called "swamp coolers", do
not have a compressor or condenser. Liquid water is evaporated on the cooling fins, releasing
the vapor into the cooled area. Evaporating water absorbs a significant amount of heat, the
latent heat of vaporisation , cooling the air. Humans and animals use the same mechanism to
cool themselves by sweating. Evaporative coolers have the advantage of needing no hoses to

vent heat outside the cooled area, making them truly portable. They are also very cheap to
install and use very little energy compared to refrigerative air conditioners. However, they are
really suited only for dry but hot climates where cooling through the evaporation of water
becomes efficient. And since they evaporate rather than condense water, they actually increase
the humidity rather than decrease it. In the climates for which they are designed, the resulting
cooling outweighs any discomfort from the humidity thereby generated. Air-conditioning
engineers broadly divide air conditioning applications into comfort and process applications.
Comfort applications aim to provide a building indoor environment that remains relatively
constant despite changes in external weather conditions or in internal heat loads. Air
conditioning makes deep plan buildings feasible, for otherwise they would have to be built
narrower or with light wells so that inner spaces received sufficient outdoor air via natural
ventilation. Air conditioning also allows buildings to be taller, since wind speed increases
significantly with altitude making natural ventilation impractical for very tall buildings. Women
have, on average, a significantly lower resting metabolic rate than men. In addition to buildings,
air conditioning can be used for many types of transportation, including automobiles, buses
and other land vehicles, trains, ships, aircraft, and spacecraft. High temperatures in metro
system stations may be caused by train air conditioning. S consumes more energy for air
conditioning than the rest of the world. Southern European countries such as Greece have seen
a wide proliferation of home air-conditioning units in recent years. Process applications aim to
provide a suitable environment for a process being carried out, regardless of internal heat and
humidity loads and external weather conditions. It is the needs of the process that determine
conditions, not human preference. Process applications include these:. In both comfort and
process applications, the objective may be to not only control temperature, but also humidity ,
air quality, and air movement from space to space. In hot weather, air conditioning can prevent
heat stroke , dehydration from excessive sweating, and other problems related to hyperthermia.
Heat waves are the most lethal type of weather phenomenon in developed countries. Air
conditioning including filtration, humidification, cooling and disinfection can be used to provide
a clean, safe, hypoallergenic atmosphere in hospital operating rooms and other environments
where proper atmosphere is critical to patient safety and well-being. It is sometimes
recommended for home use by people with allergies. Poorly maintained water cooling towers
can promote the growth and spread of microorganisms such as Legionella pneumophila , the
infectious agent responsible for Legionnaires' disease. As long as the cooling tower is kept
clean usually by means of a chlorine treatment , these health hazards can be avoided or
reduced. The state of New York has codified requirements for registration, maintenance, and
testing of cooling towers to protect against Legionella. As of , 1. Production of the electricity
used to operate air conditioners has an environmental impact, including the release of
greenhouse gases. Most of the homes with central air conditioning have programmable
thermostats , but approximately two-thirds of the homes with central air do not use this feature
to make their homes more energy efficient. Alternatives to continual air conditioning can be
used with less energy, lower cost, and with less environmental impact. These include: [94]. The
selection of the working fluids refrigerants has a significant impact not only on the performance
of the air conditioners but on the environment as well. Most common refrigerants used for air
conditioning contribute to global warming, and many also deplete the ozone layer. The use of
CFC as a refrigerant was once common, including the refrigerants R and R sold under the brand
name Freon Freon refrigerants were commonly used during the 20th century in air conditioners
due to their superior stability and safety properties. When they are released accidentally or
deliberately, these chlorine-bearing refrigerants eventually reach the upper atmosphere. These
chlorine radicals catalyze the breakdown of ozone into diatomic oxygen , depleting the ozone
layer that shields the Earth's surface from strong UV radiation. Each chlorine radical remains
active as a catalyst until it binds with another radical, forming a stable molecule and quenching
the chain reaction. Prior to , most automotive air conditioning systems used R as a refrigerant.
It was replaced with Ra refrigerant, which has no ozone depletion potential. Although these
gasses can be recycled when air conditioning units are disposed of, uncontrolled dumping and
leaking can release gas directly into the atmosphere. The Regulation banned the use of R22 as a
"top-up" fluid for maintenance between for virgin fluid and for recycled fluid. This means that
equipment that uses R22 can still operate, as long as it does not leak. Although R22 is now
banned, units that use the refrigerant can still be serviced and maintained. The manufacture and
use of CFCs has been banned or severely restricted due to concerns about ozone depletion see
also Montreal Protocol. Environmental Protection Agency has restricted the sale, possession
and use of refrigerant to only licensed technicians, per rules under sections and of the Clean Air
Act. As an alternative to conventional refrigerants, other gases, such as CO 2 R , have been
proposed. It is an effective refrigerant with a global warming potential of 1, but it must use

higher compression to produce an equivalent cooling effect. In , a non-governmental
organization, Greenpeace, was spurred by corporate executive policies and requested that a
European lab find substitute refrigerants. This led to two alternatives, one a blend of propane R
and isobutane Ra , and one of pure isobutane. In the UNEP published new voluntary guidelines,
[] however as of [update] many countries have not yet ratified the Kigali Amendment. Air
conditioning caused various shifts in demography, notably that of the U. S starting from the s.
First, the number of births became much less varied throughout the year. Whereas, until , the
birth rate in the spring was lower than during the other seasons, the introduction of air
conditioning leveled out this difference at the end of the 20th century. There is also a gradual
movement of population from northern U. First designed to benefit targeted industries such as
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the latch on the door pushes inside the door lock onto a sliding bar which moves over and
activates an electrical part inside which locks the door shut. At the same time, power is passed
through the interlock on to the rest of the machine. The actual latching shut of the door is a
simple spring-loaded mechanism where the latch just slips into the door catch and the door
stays closed. Locking the door is a separate process. The locking of the door. Washing
machines have a bi-metal strip inside the door lock which is heated by PTC Heater resister
when live and neutral are activated on to the pcts it heats up and bends the bi-metal strip which
then moves the arm to activate the common terminal and push a pin into the closed door to lock
it in place. Once this has happened usually a second or so see video the power then can flow
through to the common wire, and therefore on to the rest of the machine allowing it to start. The
only test you can do without a test rig is to check the PTC Heater on the live and neutral you
might expect to get a resistance reading of something like Ohm but this can vary depending on
manufacture of the interlock and the condition of the PTC,. The parts of a lock. Please note not
all interlocks are the same and wiring will differ from manufacture to manufacture. Do not
assume anything about the wire connections on your machine unless you have the wiring
diagram. They may be in totally different positions on different machines. Unless the
connections are marked Live Neutral and Common you would need to work it all out with a
continuity test meter. If you get the wires the wrong way round you can blow the device and
possibly blow the PCB or programmer. It may be possible for a fourth wire on some lock to
carry power to an LED which may indicate that the door is closed and the interlock activated.
Some washer door locks have a nylon strip that runs from. If the lever is not pulled down the
idea is it is because the drum is low on the suspension and must be too heavy because it is
presumably full of water making it heavy. However the nylon strip can stretch or the suspension
get a bit weak making the door not open. It is a mechanical extra as well as the electrical part of
the door locl. I have a Bosch wfd The door handle broke. What are the connection pins ie live,
common and neutral on the interlocking switch. The door interlock switch is broken and i cant
work out how to take the old one off, can anyone please help. And removed the lock lever so
that it will not hinder opening the door. DIsadvantage is that door could be opened even while
washing in progress. BUT it solved my problem of waiting until stock arrives. And further, I can
fix the new switch myself. Else, I have an experience of paying heavy charges because an IFB
technician came and replaced motor unnecessarily, instead of just cleaning it. I have a
Whirlpool top load Maytag I use for work clothing and would like to bypass the lid switch. If I
had a schematic I am sure I could figure it out. Thank You. It seems like some of the written text
on your posts are running off the screen. Can someone else please provide feedback and let me
know if this is happening to them too? Cheers buy generic viagra. I have Samsung machine but
the neutral from the board is not reaching the door switch only the live wire reaches the switch.
Could there be a problem with the board. Hi , my washing machine stopped working half the
way when the circle was going on and the door starts to make tak tak sound more than the
usual no of time when trying to on the circle again. Please advise. How do I identify which one is
the common, line and neutral. And also, how can i temporarily bypass the door switch. Hi
Thanks a lot the explanatory video. If you have a question about a fault on an appliance please
use the contact form instead. Questions on faults in the comments will not be answered. Hi
Paul, nice description. But my problem is somewhat different, I have an IFB front load machine,
and door lock was inoperational before, so I bypassed the circuit and was working for almost 1
year. Today the connector is completely burnt, it has 5 wires and their is no was to figure out
which wire is going where as the connector is burnt and even the wires are melted. Could you
please help me how to reconfigure the connection, it has 2 black 2 grey and 1 white wire. This
video will explain how a washing machine lock or interlock works and how to test them.
Understanding how a door interlock works helps you decide if it is faulty or not. Faults to look
out for It is common for the wires to sometimes be burnt on the terminals due to lose

connections and overheat and burn the wiring block. The points that activate the live to
common can carbonise and burn. If wires are burned and have gone discoloured or hard they
may need stripping back and new connectors will need to be fitted. PTC Heater can get bad
connections and become open circuit. The door latch may not properly activate the electrical
part of the interlock. The plastic parts inside may have over heated and distorted, stopping the
lock from working correctly. If a metal slide bar is fitted these can corrode and become rusty.
Useful videos on washing machine door problems. Tagged under: door interlock , door lock ,
interlock , Washing Machine. Paul says : Reply. August 5, at pm. Eddy Mupeso says : Reply.
September 27, at am. Giang says : Reply. September 10, at am. Joe says : Reply. October 29, at
pm. Vishwanath says : Reply. November 6, at am. November 7, at pm. Charles says : Reply.
January 22, at am. Horace says : Reply. January 26, at am. Deus says : Reply. February 22, at
am. April 10, at pm. June 17, at am. David says : Reply. June 3, at am. Paul Charmbury says :
Reply. June 6, at am. June 7, at am. Gizachew says : Reply. June 22, at pm. June 24, at am. June
25, at pm. Rohit Fadnis says : Reply. August 13, at am. Please use the contact us form instead.
Click here to cancel reply. In order to get the best possible experience from our website, please
follow below instructions. Add items to your wishlist so you can easily find them when you
return to LG. It's an easy way to keep track of that special something you've had your eye on or
save gift ideas for friends and family. Enter your email address below to receive a notification as
soon as this item is back in stock. Your email was received. We will let you know when this
product is back in stock. DLEVE 7. DLGVE 7. There is no available product. Ask your questions.
Share your answers. Please review the detailed product information and help guides in the
Product Support section for this product prior to posting a question. LG washing machines
feature a streamlined design, come in a wide range of colors and boast user-friendly control
panels, as well as the performance you need to keep your family â€” and your home â€” looking
their best. To help you get even more from your LG washer, just a few of the innovative features
available include:. Direct Drive Motors: LG washing machines feature fewer moving parts
creating a longer-lasting product. The Direct Drive motor is coupled with a year warranty for
lasting peace of mind. With the option to power-clean any load in less than 30 minutes, you can
keep your favorite clothes ready to wear at a moment's notice. Large-Capacity Washers: LG
washers come in larger capacities, which means you can do more laundry in less time â€” and
makes it easy to clean things like bulky comforters, blankets, large loads of jeans, towels and
more. Steam Technology: Whether you need to freshen up your favorite gym clothes or need a
little extra help getting the grime out after tackling a home improvement, gardening, automotive
or art project , our steam washer can dissolve dirt and remove odors more efficiently â€” so
your clothes will always look their best. Smart Technology: Our smart washing machines make
it easy to monitor every load â€” even while you're away. By connecting to your Wi-Fi network,
our washing machines make it easy to track or schedule cycles, receive alerts when loads are
done, receive error message, get remote help and more. Whether you want a front-load washer
or a top-load washing machine, our innovative selection has you covered with enhanced
cleaning and superior performance. To properly experience our LG. Skip to Contents Skip to
Accessibility Help. View Wishlist Wish. SNS Share Share this content. You can share the items
you like with your friends. Facebook Twitter Pinterest Email. In Stock. Graphite Steel White. Add
to Cart. Where to Buy. Add to Compare. Check the estimated delivery date
component-placehodlerPin Check. Close Notify Me When Available. Email Enter your Email.
Please enter a valid email. Sign me up to receive product tips and tricks, special offers and
more from LG. By signing up for these emails, you are agreeing to the LG Privacy Policy. Thank
You! Peace of mind built-in. Get recommended maintenance tips and usage reports to help keep
your appliances running at their best. Plus receive alerts for potential problem before they arise.
Think Again. Select a cycle, start or stop the wash and get notifications about when your
laundry will be done, all from your smartphone. It even works with the Google Assistant and
Amazon Alexa, so you can manage your laundry with simple voice commands. Mega capacity 5.
Water Plus - Whenever You Choose. The deep clean you already expect from LG top load
washers, plus a deep fill option to add extra water to any cycle with the touch of a button.
Measure Twice, Order Once. Complete this guide to help ensure a successful delivery and
installation. What people are saying Rated 5 out of 5 by candace99 from Great washer and easy
to use. We bought this a month ago and it works well. Especially heavy loads dog blankets. The
features are easy to understand. It washes the clothes very well and efficiently. Overall a very
good washer. Date published: Rated 5 out of 5 by Trish from Love It! I have had this washer for
almost two years and I absolutely love it! It can handle large loads with no issues. Rated 5 out of
5 by NRaygun from Great washer! Bought this as a replacement to a washer that seemed to
stop washing. It's like our clothes and towels are new again! Great washer that does a thorough
job and in a short amount of time. See All Reviews. Related Products. Scroll Left Scroll Right.

Add to Cart Where to Buy. We're here to support you with our product. Warranty Information
View manufacturer warranty information Learn more. Register Your Product Get the most out of
your ownership Learn more. Manuals and Downloads Download owner's manuals and
documentation Learn more. Help Library Help yourself to helpful product information Learn
more. Request a Repair Submit an online service request Learn more. Choose a support option
below:. LG Chatbot 24x7 Support with Chatbot! Mon-Sat ampm CST. Email No time to chat?
Send LG Support your inquiry. What is the RED circle with a line thru mean when washing?
Looks like a key shape inside the circle all in red. Usually do not stick around when its washing
but noticed this today. Always think red means something is wrong Will the 5. Yes, we have a
king and the comforters fit and seem to wash nicely. Answered by: Gloriab. This machine has
an impeller or agitator? What laundry soap is recommended. HE detergents produce fewer
suds, dissolve more efficiently to improve washing and rinsing performance and help to keep
the interior of the washer clean. Using a detergent that is not HE may cause oversudsing and
unsatisfactory performance which could result in error codes, cycle failure, and washer
damage. You can use a
2009 ford focus power steering pump
2005 acura tl owners manual
2010 chevy silverado owners manual
n HE powdered detergent or an HE liquid detergent which are available from most detergent
manufacturers How can you adjust the water level? Is it set right if the water doesn't fully cover
the clothes? I hate this washer. It does not seem to use the soap at all. Clothes are not clean.
Water level is not even visible! I HATE this washer. Answered by: Ingjerd. What is the tub made
out of, stainless steeL. Clear All. Compare 0. Max products to compare reached. Unable to
compare products. Click "clear all" to compare different product types. Go to page top. Prices,
promotions and availability may vary by store and online. Prices subject to change without
notice. Quantities are limited. Check with your local retailers for their final price and availability.
To help you get even more from your LG washer, just a few of the innovative features available
include: 6Motion Technology: By combining up to six different wash motions, you can
customize your laundry cycles for perfectly clean clothes.

