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Definition

AC or alternating current Alternating current is an electric current which periodically reverses direction and changes its
magnitude continuously with time in contrast to direct current which flows only in one direction.
In the U.S. AC current alternates 60 times per second.

Source: composite: Wikipedia and expert Tom Kabat

AC coupled battery storage AC coupled solar and battery systems have two separate inverters: one to convert the DC output
from the solar panels to AC power for use in the home, and another inverter to convert the DC




Definition

output from the battery to AC power for use in the home. Compared to DC coupled systems,
overall efficiency is about 5% less.

Source: expert, Barry Cinnamon

Air conditioner

Air conditioning (often referred to as AC, A/C, or air con) is the process of removing heat and
moisture from the interior of an occupied space to improve the occupants' comfort. Air
conditioners often use a fan to distribute the conditioned air to the enclosed space to improve
thermal comfort and indoor air quality. The cooling is typically achieved through a refrigeration
cycle, but sometimes a passive cooling system such as evaporation or free cooling is used.

Source: Wikipedia

Air handler

An air handler, or air handling unit, is a device used to regulate and circulate air as part of a
heating, ventilating, and air-conditioning system. An air handler is usually a large metal box
containing a blower, heating or cooling elements, filter racks or chambers, sound attenuators, and
dampers.

Source: Wikipedia

Air heat pump

An air source heat pump (ASHP) works by transferring heat absorbed from outside air into a
refrigerant, then compressing the refrigerant to raise the temperature of the heat and releasing
the heat into a home. Heat pumps work similar to a refrigerator: they absorb heat and transfer it
to another medium.

Source: expert, Tom Kabat

Air to air heat pump

Air to air heat pumps operate under the same principle as air conditioners, but in reverse
direction. The air source heat pump extracts the heat from the outside air, raises the heat’s
temperature with a compressor and transfers the heat via hot compressed refrigerant gas to an
indoor fan coil.

Source: expert, Tom Kabat
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Air to air ducted heat
pump

Ducted heat pumps utilize ducts and vents to gather house air, blow it across a fan coil to become
conditioned. They use ducts and vents to distribute the heated or cooled air back inside the
house.

Source: expert, Tom Kabat

Air to air ductless heat
pump

Most heat pumps sold in the United States are ductless mini splits. During the winter, these
appliances extract heat from the outdoor air using a very cold refrigerant that is then compressed
to raise its temperature so the hot vapor can deliver the heat into the house via the thin copper
line set to the indoor unit’s fan coil. The fan coil heats the room’s air. During the summer, these
appliances deliver cool air to a house and dump unwanted heat into the outdoor air.

Like standard air-source heat pumps, mini-splits have two main components: an outdoor
compressor/condenser and an indoor air-handling unit. A line-set, which houses the power cable,
refrigerant tubing, suction tubing, and condensate drain, links the outdoor and indoor units.

Ductless, mini-split-system heat pumps (mini-splits) make good retrofit add-ons to houses with
"non-ducted" heating systems and can also be a good choice for room additions when extending
or installing distribution ductwork is not feasible. They also work well for very efficient new homes
that require only a small space conditioning system. Ductless units sit in the room and work by
blowing the room air directly across the heated or cooled coil and then back into the room. These
are more appropriate to smaller spaces.

Source: expert, Tom Kabat

Ambient heat

Ambient heat is the heat that is naturally around us. Ambient heat derives from a wide range
of heat sources, including earth, water, or air. Ambient heat is gaining increased interest due to
concerns with energy and sustainability.

Source: expert, Silicon Valley Clean Energy
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Amp

The ampere, often shortened to "amp,” is the base unit of electric current in the International
System of Units. It is named after André-Marie Ampere, French mathematician and physicist,
considered the father of electromagnetism.

Source: Wikipedia

Asthma

Asthma is a respiratory condition marked by spasms in the bronchi of the lungs, causing difficulty
in breathing. It usually results from an allergic reaction or other forms of hypersensitivity. Asthma
can be caused by the fumes from gas appliances and is linked to cooking with gas stoves.

Cooking with gas releases chemicals such as nitrogen dioxide3 and formaldehyde, which can
cause inflammation in the airways and may create or worsen asthma.

Sources: Oxford dictionary

Automatic transfer
switch

A transfer switch is an electrical switch that switches a load between two sources. Some transfer
switches are manual, in that an operator effects the transfer by throwing a switch, while others
are automatic and trigger when they sense one of the sources has lost or gained power.

Source: Wikipedia

Base load for a home

The minimum amount of electric power required over a given period of time at a steady rate.
When trying to reduce the amount of energy used, one of the factors to consider is the base
electricity load of the house. Base load is the continuous electrical requirement needed to run the
essential appliances of the house and includes appliances like refrigerators, appliances on
standby, wi-fi routers, clocks and chargers.

According to a 2013 government study of 250 households, the average house had a base load of
around 5% of the electricity bill.
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Source: composite, Karen Nelson

BTU (British Thermal
Unit)

C

The British thermal unit is a unit of heat, defined as the amount of heat required to raise the
temperature of one pound of water by one degree Fahrenheit. It is also part of the United States
customary units.

Source: Wikipedia

California building codes

A building code is a set of rules that specify the standards for constructed objects such as
buildings and nonbuilding structures. Buildings must conform to the code to obtain planning and
construction permission, usually from a local council.

Source: Wikipedia

California Building Codes are adopted at the state level and are enforced by local jurisdictions
with the exception of public schools and hospitals. Each local building and fire jurisdiction may
amend these state codes providing their amendments are more stringent based on findings
justified by climatic, geographic, topographical, or environmental conditions of the jurisdiction.

Source: iccsafe.org

As an extension of California Title 24, The California Codes and Standards (C&S) Reach Codes
program provides technical support to local governments considering adopting a local ordinance
(reach code) intended to support meeting local and/or statewide energy and greenhouse gas
reduction goals. The program facilitates adoption and implementation of the code, by providing
resources such as cost-effectiveness studies, model language, sample findings, and other
supporting documentation.

Source: California Climate & Energy Collaborative
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Camphor

Camphor is a white volatile crystalline substance with an aromatic smell and bitter taste,
occurring in certain essential oils.

Source: expert, Silicon Valley Clean Energy

Carbon Dioxide (C0O?)
emissions

Carbon dioxide emissions or CO? emissions are emissions stemming from the burning of fossil
fuels and the manufacture of cement; they include carbon dioxide produced during consumption
of solid, liquid, and gas fuels as well as gas flaring.

Source: EU office for statistics

CO2 is also used as a refrigerant in some heat pump models. The efficiency using CO2 can be as
high as 400 percent and is effective for cold temperature operation as low as -20°F. This
technology also generates water temperatures up to 175°F, significantly higher than the
hydrofluorocarbon (HFC)-based heat pumps.

Source: Zero Energy Project

Carbon monoxide (CO)

Carbon monoxide (CO) is a poisonous, colorless, odorless and tasteless gas. It has no detectable
odor. You can inhale carbon monoxide and not even know that CO is present.

Source: OSHA

Gas stoves and Gas-powered water heaters burn fossil fuels releasing Carbon Monoxide (CO) and
Nitrogen Dioxide (NO2) and other serious pollutants into your home. Without proper ventilation,
this diminishes indoor air quality and increases the chances of asthma and other respiratory
ilinesses as well as exposes you to the risk of CO poisoning and death.

Heat Pump Water Heaters are all-electric and combustion-free, leaving your indoor air clean and
healthy year-round.

Source: Hayward California Government
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Carbon neutrality

Carbon neutrality — or Net Zero Carbon - is a term used to describe the state of an entity (such
as a company, service, product or event) where the carbon emissions caused by them have been
balanced out by funding an equivalent amount of carbon savings elsewhere in the world.

Source: expert, Silicon Valley Clean Energy

Circuit breaker

A circuit breaker is an automatically operated electrical switch designed to protect an electrical
circuit from damage caused by excess current from an overload or short circuit. Its basic function
is to interrupt current flow after a fault is detected.

Source: Wikipedia

Coefficient of
performance (COP)

The coefficient of performance (COP) of a heat pump, refrigerator or air conditioning system is a
ratio of useful heating or cooling provided to work required. Higher COPs equate to lower
operating costs.

The COP usually exceeds 1, especially in heat pumps, because, instead of just converting work to
heat (which, if 100% efficient, would be a COP of 1), it pumps additional heat from a heat source
to where the heat is required. For complete systems, COP calculations should include energy
consumption of all power consuming auxiliaries. COP is highly dependent on operating conditions,
especially absolute temperature and relative temperature between sink and system and is often
graphed or averaged against expected conditions.

Source: Wikipedia

Compressor

A compressor is a mechanical device that increases the pressure of a gas by reducing its volume
and increases the liquids heat as it is compressed. An air compressor is a specific type of gas
compressor. Compressors are like pumps. Both increase the pressure on a fluid and both can
transport the fluid through a pipe.

Source: expert, Tom Kabat
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Condensing washer and
dryer unit

A condensing washer and dryer unit, more commonly called a combo washer dryer, is a
combination washing machine and a clothes dryer in a single cabinet. It should not be confused
with a "stackable" combination of a separate washing machine and a separate clothes dryer.

Source: expert, Silicon Valley Clean Energy

At their simplest, a condensing washer dryer unit combines a front loading washing machine and
a condenser clothes dryer into a single appliance that's the same size as an equivalent stand-
alone washer.

They typically offer all the features, programs and modes of mid- to high-end washers and dryers,
so they promise to do everything stand-alone washers and dryers can do, but with half the
footprint. And the smaller your living space, the bigger an advantage that becomes.

Source: Wikipedia

Convection resistance oven

Convection ovens use fan pressure, as well as natural convective force, to circulate heated air
within an insulated enclosure. In these instances, electric resistance ovens can also be used but
are typically limited to small batch ovens due to energy cost.

Source: HERR Industrial

Cooling coil

A cooling coil is the indoor portion of your central A/C system. It typically sits on top of or beside
of your furnace inside the plenum (air chamber.) The cooling coil (also called the evaporator)
cools your home in warmer weather by circulating very cold refrigerant that extracts heat from
passing airflow.

Source: Lozier Heating and Cooling
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DC (Direct Current)

Direct current is a one directional flow of electric charge. Direct current may flow through a
conductor such as a wire, but can also flow through semiconductors, insulators, or even through a
vacuum as in electron or ion beams.

Source: Wikipedia

DC coupled battery storage

DC coupled solar and battery systems use one inverter. This inverter connects to both the solar
panels and battery, converting that DC power to AC for use in the home. In addition, the inverter
can send the DC power from the solar panels directly to charge the battery, thereby eliminating a
conversion step. As a result, compared to AC coupled systems, DC coupled systems are about 5%
more efficient.

Source: expert, Barry Cinnamon

Dehumidify To remove moisture from the air or a gas.
Source: standard definition
Duct damper A duct damper (also called as an HVAC damper) is a movable plate, located in the ductwork, that

regulates airflow and redirects it to specific areas of the home.

Source: expert, Silicon Valley Clean Energy

Ductless mini split

A ductless mini split works essentially the same way as a regular, central air conditioning system
but it can do it without the ducts, by putting the fan coil in the room. It draws warm air from
inside the home, blows it across the fan coil to absorb its heat and condense its humidity. The
cool dry air leaves the fan coil and rejoins the rest of the air in the room. The main difference
between a ductless mini split AC system and a central AC system lies whether they bring the fan
coil to the room or bring the room air to a central fan coil.

Source: expert, Tom Kabat
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Ductulator A ductulator is a handheld rotating calculator that helps you properly size your ducts, estimate air
loss, find the round or rectangular duct equivalent, and determine velocity. These are offered by
numerous suppliers. You can also find ductulator tools and how to videos online.

Source: expert, Larry Waters
Ductwork Ductwork is a duct system of conduits or passages used in heating, ventilation, and air

conditioning (HVAC) to deliver and remove air such as supply air, return air, and exhaust air.
Ducts commonly also deliver ventilation air as part of the supply air. As such, air ducts are one
method of ensuring acceptable indoor air quality and thermal comfort.

Source: Wikipedia

Electric element

A typical heating element is usually a coil, ribbon (straight or corrugated), or strip of wire that
gives off heat much like a lamp filament. When an electrical-current flows through the coil, it
glows red hot and converts the electrical energy passing through it into heat, which it radiates out
in all directions. These are used on electric resistance and electric radiant stoves.

Source: Compilation
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Electric fireplace

An electric fireplace is an electric heater that mimics a fireplace burning coal, wood, or natural
gas. Electric fireplaces are often placed in conventional fireplaces, which can then no longer be
used for conventional fires.

Most electric fireplaces work by drawing in cool air, heating it internally using a heating coil and
gently forcing the warmed air back out into the room by way of a fan. Some electric fireplaces
also use infrared technology which directly heat objects within a room.

The benefits of an electric fireplace include the safety, health and easy maintenance by avoiding
the dangerous gas, fumes and mess of wood or gas.

Source: Compilation

Electric grid

An electrical grid or power grid is an interconnected network for delivering electricity from
producers to consumers. It consists of:

e generating stations that produce electric power.

e electrical substations for stepping electrical voltage up for transmission, or down for
distribution.

e high voltage transmission lines that carry power from distant sources to demand-centers

e distribution lines that connect individual customers.

Electrical grids vary in size from covering a single building (micro-grid) through national
grids (which cover whole countries) to transnational grids (which can cross continents).

Source: Wikipedia

Electricity meter

An electricity meter, electric meter, electrical meter, or energy meter is a device that measures
the amount of electric energy consumed by a residence, a business, or an electrically powered
device. Electric utilities use electric meters installed at customers' premises for billing and
monitoring purposes.

Source: Wikipedia
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Electric radiant cooktop

Radiant cooktops heat by passing electricity through metal coil heating elements to generate heat
that is infrared radiated through the glass or ceramic cooktop and at the pan bottom.

Source: expert, Tom Kabat

Electric resistance coils

There are two main types of electric heating coil elements, open and covered. In short, open coils
are for indirect heating, and covered are for direct heating. Open coils are inexpensive and highly
efficient.

Source: expert, Silicon Valley Clean Energy

Electric resistance cooktop

Electric resistance cooktops heat by passing electricity through metal coil heating elements to
generate heat that conducted to the pan bottom sitting on the hot coil.

Source: expert, Tom Kabat

Electric resistance dryer

In an electric resistance dryer, an electric current is sent through the coil, that is specifically
designed to use resistance to convert the electric energy to heat. The heat warms air forced
throughout the dryer by a blower or fan. The warm air picks up moisture from the clothes and
then the warm moist air is exhausted out of the building by the dryer vent hose.

Source: expert, Tom Kabat

Electric resistance heating

Electric resistance heating works by converting electrical energy to heat energy. Electric furnaces
work much like gas furnaces, except they produce heat from electric resistance rather than from
gas combustion.

Electric resistance heating is just like a toaster element. It’s said to be 100% energy efficient in
the sense that all the incoming electric energy is converted to heat. The contactor controls the
voltage to your furnace’s heating element. It works with your thermostat to instruct your furnace
to produce heat.

Source: expert, Tom Kabat
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Electric resistance water
heater

An electric-powered tank water heater, also called an electric resistance storage water heater,
generally consists of an insulated, glass-lined steel tank with two electric resistance elements that
heat the water. Thermostats cycle the elements on when the water temperature sags below a
setpoint.

They don't require gas lines and they last longer than fossil-fuel tanks. Some electric-
resistance heaters even come with plastic, plastic-lined, or cement-lined tanks, which eliminate
corrosion.

Source: Friendly Power

Electric vehicle (EV) charger

A charging station, also called electric vehicle charging station, electric recharging point, charging
point, charge point, electronic charging station (ECS), and electric vehicle supply equipment
(EVSE), is a machine that supplies electric energy to charge plug-in electric vehicles - including
cars, neighborhood electric vehicles, trucks, buses and others.

Charging stations provide connectors that conform to a variety of standards. For common direct
current rapid charging, chargers are equipped with multiple adaptors such as combined charging
system (CCS) and AC fast charging.

A common residential EV charger is the device that provides AC power to the EV by an electrical
connector hose and port. The EV has an onboard “charger” that accepts the AC current and
converts it to DC current to charge the battery.

Sources: Wikipedia and expert, Tom Kabat

Electric sauna

Electric, gas and wood fired sauna heaters all heat using convection. In an electric heater,
electricity is passed through resistive elements. Heat is then transferred from the heating
elements to stones that are stacked on top of them. These stones store the heat, and
consequently heat the air surrounding them.

Source: Build.com
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Electricity A form of energy resulting from the existence of charged particles (such as electrons or protons),
either statically as an accumulation of charge or dynamically as a current.
Source: standard definition

Electrical grid An electrical grid or power grid is an interconnected network for delivering electricity from

producers to consumers.

It consists of:
e generating stations that produce electric power
e electrical substations for stepping electrical voltage up for transmission, or down for
distribution
e high voltage transmission lines that carry power from distant sources to demand-centers
e distribution lines that connect individual customers.

Electrical grids vary in size from covering a single building, often referred to as a micro-grid,
through national grids to transnational grids.

Source: Wikipedia

Electromagnetic field

An electromagnetic field is a classical field produced by accelerating electric charges. It is the field
described by classical electrodynamics and is the classical counterpart to the quantized
electromagnetic field tensor in quantum electrodynamics.

Source: Wikipedia

Energy audit

The main purpose of an energy audit is to determine whether your home wastes energy and to
pinpoint where energy is being lost so you can evaluate what measures you can take to make
your home more energy efficient. Audits can determine the efficiency of your home’s heating and
cooling systems and ways to conserve hot water. Audits can be as simple as a do-it-yourself
audit, or they can be very detailed, using specific tools and techniques to pinpoint air leaks.

Source: Energy.gov
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Energy backup system

Battery-stored backup power allows you to continue operating electrical devices during a power
outage. These systems can connect to renewable sources of energy, like solar panels and small-
scale wind generators, to help the batteries stay charged during an emergency.

Source: Energy.gov

Energy factor

An energy factor is a unitless metric used in the United States to compare the energy conversion
efficiency of residential appliances and equipment. Energy factor (EF) is the useful energy service
delivered by the device, then divided by the energy consumed by that device. The higher the EF
the more energy efficient the device. The energy factor is currently used for rating the efficiency
of water heaters, dishwashers, clothes washers, and clothes dryers.

Source: expert: Tom Kabat

Energy saver mode (water
heater)

When a heat pump water heater (HPWH) is in heat pump mode, the electric resistance element is
off. In energy-saver mode, the heat pump and electric element are active.

Source: Green Building Advisor

Essential load panel

The essential load panel (also called a critical load panel or back up panel) functions as a second
electrical panel but is only used for those circuits in the house that need to be active during a
blackout. By limiting the circuits that are powered, the battery system will not be depleted by
running large household appliances such as an air condition or stove. Essential load panels allow
you to appropriately size a battery for your home’s needs to get the most out of the energy that
you store. Across the country, most homes use an average of over 30 kilowatt-hours (kWh) per
day, whereas most solar batteries store 16 kWh or less. As a result, if you try to back-up your
entire home with a single battery, you'll likely run out of stored energy in less than 24 hours,
partially defeating the purpose of installing a battery.

Source: expert, Barry Cinnamon
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Fan coil

A fan coil unit (FCU), also known as a vertical fan coil-unit (VFC), is a device consisting of a heat
exchanger (coil) and a fan. As part of an HVAC system found in residential, commercial, and
industrial buildings, a fan coil unit is often connected to ductwork and a thermostat to regulate
the temperature of one or more spaces as well as assisting the main air handling unit for each
space. The thermostat controls the fan speed and/or the throughput of water to the heat
exchanger using a control valve.

Source: Wikipedia

Flat rate

A flat fee, also referred to as a flat rate or a linear rate, refers to a pricing structure that charges
a single fixed fee for a service, for instance electric rates from your utility, regardless of usage.
Less commonly, the term may refer to a rate that does not vary with usage or time of use.

Source: composite

First hour rating

The first hour rating is the number of gallons of hot water the heater can supply per hour
(starting with a tank full of hot water.)

Source: Energy.gov

Flow valve A flow control valve regulates the flow or pressure of a fluid. Control valves normally respond to
signals generated by independent devices such as flow meters or temperature gauges.
Source: Energy.gov

Formaldehyde Formaldehyde is a colorless, strong-smelling gas used in making building materials and many

household products. It is used in pressed-wood products, such as: particleboard, plywood, and
fiberboard, glues and adhesives, permanent-press fabrics, paper product coatings, and certain
insulation materials.

Source: Wikipedia
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Fuel switching

Fuel switching replaces inefficient fuels with cleaner and economical alternatives, such as
substituting coal or kerosene for natural gas. Complimented by modern equipment upgrades, fuel
switching is a simple approach to reducing energy consumption and costs for end-users, while
also curbing carbon emissions.

Source: composite

FutureFit Home

FutureFit homes are designed for all-electric living.

An all-electric FutureFit home is more efficient, comfortable and safe than those powered by
natural gas. Appliances run exclusively on clean electricity from sources such as solar, wind and
hydropower - rather than fossil fuels that harm indoor air quality and pollute the environment.

Homes and businesses in the Silicon Valley area served by Silicon Valley Clean Energy are
uniquely positioned to benefit from FutureFit, as they are already powered by carbon-free
electricity due to SVCE's clean energy options.

Source: Silicon Valley Clean Energy

FutureFit Fundamentals
Training Series

The FutureFit Fundamentals Training Series is intended as a foundational learning tool for
journey-people, apprentices, and licensed contractors in the electrical, plumbing and HVAC
professions, as a way to introduce the concept of the all-electric home.

Source: Silicon Valley Clean Energy

G

Global warming

Global warming is the long-term heating of Earth's climate system observed since the pre-
industrial period (between 1850 and 1900) due to human activities, primarily fossil fuel burning,
which increases heat-trapping greenhouse gas levels in Earth's atmosphere.

Source: NASA
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Greenhouse gas

A greenhouse gas is a gas that absorbs and emits radiant energy within the thermal infrared
range, causing the greenhouse effect. The primary greenhouse gases in Earth's atmosphere are
water vapor, carbon dioxide, methane, nitrous oxide, and ozone.

Source: Wikipedia

Grid (electrical grid)

An electrical grid or power grid is an interconnected network for delivering electricity from
producers to consumers.

It consists of:
e generating stations that produce electric power.
e electrical substations for stepping electrical voltage up for transmission, or down for
distribution.
e high voltage transmission lines that carry power from distant sources to demand-centers
e distribution lines that connect individual customers.

Electrical grids vary in size from covering a single building, often referred to as a micro-grid,
through national grids to transnational grids.

Source: Wikipedia

Ground source heat pump

Geothermal heat pumps (GHPs), also known as ground-source heat pumps, can heat, cool, and
even supply hot water to a home by transferring heat to or from the ground. This 50-year-old
technology can cut energy bills by up to 65 percent compared to traditional HVAC units.

Source: Energy.gov
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Heat pump

A heat pump is a device that takes heat from one source and moves it to another location through
electric or mechanical means. Heat pumps may be used either to heat or cool.

The efficiency of a heat pump is expressed as a coefficient of performance (COP), or seasonal
coefficient of performance (SCOP). The higher the number, the more efficient a heat pump is and
the less energy it consumes. When used for space heating these devices are typically much more
energy efficient than simple electrical resistance heaters.

Source: composite

Heat pump dryer

A heat pump dryer works as a closed loop system by heating the air using it to remove moisture
from the clothes and then reusing it once the moisture is removed. Rather than releasing warm,
humid air through a dryer vent to the exterior of the home as a conventional dryer does, a heat
pump dryer sends it through an evaporator to remove the moisture without losing much heat.
Making use of a refrigerant as part of this process means less electricity is used to generate heat.

Heat pump dryer advantages include:
e Easy to install since they don't require ventilation
e Can reduce energy use by at least 28% compared to standard dryers
e Dries laundry at low temperatures, so they are gentler on clothes

Source: expert, Tom Kabat
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Heat Pump Energy Efficiency Heat pumps provide both cooling and heating and therefore have several different energy ratings.

Ratios

Energy Efficiency Ratio (EER)

A heat pump's Energy Efficiency Ratio (EER) indicates the unit's cooling output during a cooling
season. This rating is calculated by dividing the unit's cooling output by its electrical input. When
estimating the EER, energy experts generally factor in static outdoor and indoor temperatures,
along with 50 percent relative humidity.

Higher ratings reflect greater efficiency and generally come at a higher cost.
Seasonal Energy Efficiency Ratio (SEER)

Similar to an EER rating, a unit's Season Energy Efficiency Ratio (SEER) reflects its efficiency
during a cooling season. This calculation divides the cooling output throughout a typical cooling
season by the amount of electrical input during that period of time. Unlike an EER rating, a SEER
rating takes a range of temperatures into consideration and factors seasonal temperature
fluctuations into the calculation. Energy-efficient heat pumps have SEER ratings of at least 15,
and higher ratings mean better efficiency.

Heating Seasonal Performance Factor (HSPF)

In addition to EER and SEER ratings, heat pumps also have a Heating Seasonal Performance
Factor (HSPF) rating that reflects the unit's ability to serve as an efficient heating system. Similar
to the cooling ratios, an HSPF rating compares the unit's heating output over the course of a
typical heating system to the electricity used during that period of time. Heat pumps generally
need an HSPF rating of at least 8.2 in order to be considered efficient, and a higher rating signals
increased efficiency.

Source: expert, Tom Kabat
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Heat pump water heater

Heat pump water heaters (HPWHSs) use a vapor compression cycle to extract heat from the
surrounding air and then transfer that heat to the cold water stored in the tank. Heat pump water
heaters use electricity to move heat from one place to another instead of generating heat directly.
Therefore, they can be two to three times more energy efficient than conventional electric
resistance water heaters. To move the heat, heat pumps work like a refrigerator in reverse.

Source: composite

Home performance
contractor

Home performance contracting is a relatively new field that has grown out of an increased
awareness of the need to address the poor energy performance of existing homes. A Home
Performance Contractor inspects all the components of a home that contribute to energy
efficiency with the goal of optimizing the home’s functionality, making a home more durable,
comfortable and energy efficient.

Source: composite

Hot compressor outlet

Compressing a gas, heats the gas as the molecules are compressed closer together. This makes
the compressor’s outlet tube hot in winter and in summer.

Source: expert, Tom Kabat

HVAC system (Heating,
ventilation and air
conditioning)

Heating, ventilation, and air conditioning (HVAC) is the technology of indoor environmental
comfort. Its goal is to provide thermal comfort and acceptable indoor air quality.

HVAC is an important part of residential and public/commercial structures where safe and healthy
building conditions are regulated with respect to temperature and humidity, using fresh air from
outdoors.

Source: Wikipedia
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Hybrid electric water heaters Hybrid electric water heaters are the commonly available “heat pump water heaters” that also

have one or two electric resistance heating elements operating in different modes parallel to the
heat pump. The heat pump does the most energy efficient heating of the water and the resistance
elements do low efficiency high power reheating of the tank when needed to meet larger water
draws. During periods of high hot water demand, hybrid water heaters switch to

standard electric resistance heat (hence they are often referred to as “hybrid” hot water heaters)
automatically.

Source: expert, Tom Kabat

Hydronic water loop

Modern hydronic systems almost always use heated water rather than steam. This opens the
system to the possibility of also using chilled water to provide air conditioning.

In homes, the water loop may be as simple as a single pipe that "loops" that flow through every
radiator (convector coil) in a zone. In such a system, flow to the individual radiators cannot be
modulated as all of the water is flowing through every radiator in the zone. Slightly more
complicated systems use a "main" pipe that flows uninterrupted around the zone; the individual
radiators tap off a small portion of the flow in the main pipe. In these systems, individual
radiators can be modulated. Alternatively, a number of loops with several radiators can be
installed, the flow in each loop or zone controlled by a zone valve connected to a thermostat.

In most water systems, the water is circulated by means of one or more circulator pumps. A
system may be broken up into individual heating zones using either multiple circulator pumps or a
single pump and electrically operated zone valves.

Source: composite and expert, Tom Kabat
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Ice box

An icebox (also called a cold closet) is a compact non-mechanical refrigerator which was a
common early-twentieth-century kitchen appliance before the development of safely powered
refrigeration devices. Before the development of electric refrigerators, iceboxes were referred to
by the public as "refrigerators.” Only after the invention of the modern-day electric refrigerator
did the early non-electric refrigerators become known as an icebox. The terms ice box and
refrigerator were used interchangeably in advertising as long ago as 1848.

Source: Wikipedia

Induction cooking

Induction cooking is performed using direct induction heating of cooking vessels, rather than
relying on indirect radiation, convection, or thermal conduction. Induction cooking allows high
power and very rapid increases in temperature to be achieved, and changes in heat settings are
instantaneous.

In an induction cooktop ("induction hob" or "induction stove"), a coil of copper wire is placed
under the cooking vessel and an alternating electric current is passed through it. The resulting
oscillating magnetic field wirelessly induces an electrical current in the vessel. This large eddy
current flowing through the resistance of the vessel results in resistive heating.

Source: Wikipedia with composite modifications

Infrared

Infrared radiation (IR), or infrared light, is a type of radiant energy that's invisible to human eyes
but that we can feel as heat. Because their surface temperatures are above absolute zero (above
negative 460 degrees F) All objects in the universe emit some level of IR radiation, but two of the
most obvious sources are the sun and fire.

Source: composite
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Inverter

A power inverter, or inverter, is a power electronic device or circuitry that changes direct current
to alternating current. The resulting AC frequency obtained depends on the particular device
employed.

For HVAC, inverters modulate the electric power to drive the compressor.

Inverters are used in some heat pump systems to operate the compressor and fans at a variable
speed.

Source: Wikipedia with composite modifications

Inverter heat pump

Heat Pump inverter technology is a highly efficient heating and cooling solution that keeps your
home warm in winter and cool in summer.

Most modern heat pumps for space conditioning use electronic controls guiding electric power
inverters that modulate the power provided to the compressor and fans. This delivers quiet
efficiency and high performance, as needed. Another term for inverter driven heat pumps is
variable speed drive.

Inverter driven systems adjust the electricity going to the compressor and fan motors so the
motors can run at many specific power levels in a wide operating range to match the building’s
changes temperature level needs.

Heat pumps work by drawing heat energy from the air outside and use refrigerant to maintain a
warmer temperature in winter. The cycle reverses in summer, expelling heat to keep the
environment cool. The result is a significant decrease in energy loss during the refrigerant cycle.

Source: composite, plus Get Pure Air, and expert, Tom Kabat
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Kerosene

Kerosene is a combustible hydrocarbon liquid which is derived from petroleum. It is widely used
as a fuel in aviation as well as households.

Source: Wikipedia

Kilowatt hours (kWh)

A kilowatt hour is a measure of electrical energy equivalent to a power consumption of 1,000
watts for 1 hour.

Source: standard definition

L

Lead acid battery

The lead acid battery was invented in 1859 by French physicist Gaston Planté and is the earliest
type of rechargeable battery. Despite having a very low energy-to-weight ratio and a low energy-
to-volume ratio, its ability to supply high surge currents means that the cells have a relatively
large power-to-weight ratio.

The technology behind these batteries is over 160 years old, but the reason they're still so
popular is because they're robust, reliable, and cheap to make and use.

If you want to store energy produced by a solar array, lead acid batteries can be a good choice,
but newer technologies may prove more convenient and compact.

Source: composite
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Lithium-ion batteries

A lithium-ion battery (or Li-ion battery) is a type of rechargeable battery. Lithium-ion batteries
are commonly used for portable electronics and electric vehicles and are growing in popularity for
military and aerospace applications.

Batteries used in home energy storage typically are made with one of three chemical
compositions: lead acid, lithium ion, and saltwater. In most cases, lithium-ion batteries are the
best option for a solar panel system, though other battery types can be more affordable.

Source: Wikipedia

M

Magnetic field

Magnetic fields force moving electrically charged particles in a circular or helical path. This force -
exerted on electric currents in wires in a magnetic field - underlies the operation of electric
motors. For more information about magnetic fields, see magnetism. The use of magnetic

fields to generate electric current.

Source: Britannica

Manufactured gas

Manufactured gas is a combustible gaseous mixture (as carbureted water gas or producer gas)
made from coal, coke, or petroleum products for use as a fuel, illuminant, or raw material for

synthesis. Manufactured gas was largely replaced by geologic fossil gas (aka natural gas) in the
1930s.

Source: Merriam webster and expert, Tom Kabat
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Methane

Methane (CH4) is a hydrocarbon that is a primary component of natural gas. Methane is a
greenhouse gas (GHG); its presence in the atmosphere affects the earth’s temperature and
climate system. Methane is emitted from a variety of human-influenced and natural

sources. Human-based emission sources include landfills, oil and natural gas systems, agricultural
activities, coal mining, combustion, wastewater treatment, and certain industrial processes.

Methane is the second most abundant anthropogenic GHG after carbon dioxide (C0O2),
accounting for about 20 percent of global emissions. Methane is more than 25 times as potent as
carbon dioxide at trapping heat in the atmosphere. Over the last two centuries, methane
concentrations in the atmosphere have more than doubled, largely due to human-related
activities. Because methane is both a powerful greenhouse gas and short-lived compared to
carbon dioxide, achieving significant reductions would have a rapid and significant effect on
atmospheric warming potential.

Source: epa.gov

Microinverters

As opposed to a solar energy system that has one centralized string inverter, microinverters are
smaller inverters installed right at the panel site. Most solar panel systems employing a
microinverter solution use one microinverter for every individual panel. Because each
microinverter operates at the panel site independently of the others in the system, microinverters
are classified as module-level power electronics (MLPE). MLPEs are the best option for
complicated installations or those that experience marginal shading. With traditional string
inverter technology, panels can only produce electricity at the level of the lowest-performing
panel on the same string. This isn't a problem with microinverters — because panels have their
own inverter, solar panels will continue performing efficiently even if one panel in the system isn't
producing electricity.

The wattage of each microinverter is dependent on the wattage of the panel and the amount of
electricity it's capable of producing (as determined by your geography, the tilt, direction it’s
facing, and more). If your solar panel produces more electricity than its microinverter is able to
convert at a given moment, “clipping” occurs, resulting in power losses.

Source: EnergySage
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Mini-Split

Like standard air-source heat pumps, mini-splits have two main components: an outdoor
compressor/condenser and an indoor air-handling unit. A conduit, housing the power cable,
refrigerant tubing, suction tubing, and condensate drain, links the outdoor and indoor units.

Unlike standard air-source heat pumps that are used for whole-home heating and cooling,
ductless, mini-split-system heat pumps (mini splits) make good retrofit add-ons to houses with
"non-ducted" heating systems, such as hydronic (hot water heat), radiant panels, and space
heaters. They can also be a good choice for room additions where extending or installing
distribution ductwork is not feasible, and for very efficient new homes that require only a small
space conditioning system.

Source: composite, Energy.gov and Karen Nelson

Natural gas

Natural gas, is a highly flammable, naturally occurring hydrocarbon gas mixture consisting
primarily of methane, but commonly including varying amounts of other higher alkanes, and
sometimes a small percentage of carbon dioxide, nitrogen, hydrogen sulfide, or helium.

The methane and carbon dioxide found in natural gas and the resulting greenhouse gas emissions
generated from its combustion: carbon dioxide, nitrogen dioxide and other pollutants, are a major
cause of global warming.

Source: composite, Wikipedia and Karen Nelson

Natural gas health issues

The natural gas-burning stoves and furnaces found in millions of US kitchens and basements can
produce a range of health-damaging pollutants, including particulate matter (PM), nitrogen
dioxide (NO2), carbon monoxide (CO), and formaldehyde. Over the past four decades,
researchers have amassed a large body of scientific evidence linking the use of gas appliances,
especially for cooking, with a higher risk of a range of respiratory problems and illnesses.

Source: composite, U.S. Energy Information Administration and Quartz
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NEM or Net Energy Metering

Net metering is an electricity billing mechanism that allows consumers who generate some or all
of their own electricity to use that electricity anytime, instead of when it is generated. This is
particularly important with renewable energy sources like wind and solar, which are non-
dispatchable.

Source: Wikipedia

Net zero

Net zero refers to the balance between the amount of greenhouse gas produced and the amount
removed from the atmosphere. We reach net zero when the amount we add is no more than the
amount taken away.

Source: National Grid

Nitrogen dioxide

Nitrogen Dioxide (NO2) is one of a group of highly reactive gases known as oxides of nitrogen or
nitrogen oxides (NOx). Other nitrogen oxides include nitrous acid and nitric acid. NO: is used as
the indicator for the larger group of nitrogen oxides.

NO: primarily gets in the air from the burning of fuel. NO2 forms from emissions from cars, trucks
and buses, power plants, and off-road equipment.

Source: EPA
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Non-inverter heat pump

Non-inverter heat pumps are far less efficient since they cannot modulate their energy output.
Without an inverter the heat pump has only one speed. The inverter’s variable speeds can help
run the system more evenly and efficiently, thus reducing the number of cycles.

Another related inefficiency is the additional strain on the system than necessary for performance
issues like short-cycling.

During the operation of a non-inverter air source heat pump, no matter how heavy the load is,
the heat pump unit can only operate at one frequency. When the temperature reaches the set
temperature, the unit will stop. It does not restart until the temperature drops to the range.

Non-inverter heat pumps have limitations on their cold weather operation because their
defrosting abilities are limited. This limitation is overcome by inverter driven heat pumps that can
operate efficiently at sub-zero temperatures.

Source: composition including Sprsun, Resicon HVAC & Electric and expert, Tom Kabat

o

Optimizers (for solar panels)

A power optimizer is a DC to DC converter technology developed to maximize the energy harvest
from solar photovoltaic or wind turbine systems. They do this by individually tuning the
performance of the panel or wind turbine through maximum power point tracking and optionally
tuning the output to match the performance of the string inverter (DC to AC inverter). Power
optimizers are especially useful when the performance of the power generating components in a
distributed system will vary widely, such as due to differences in equipment, shading of light or
wind, or being installed facing different directions or widely separated locations.

Source: Wikipedia
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Packaged Terminal Air
Conditioner (PTAC)

A Packaged Terminal Air Conditioner (PTAC) is a type of self-contained heating and air
conditioning system. Many are designed to go through a wall, having vents and heat sinks both
inside and outside.

Although PTACs are used mostly to heat or cool a single living space using only electricity, with
resistive and/or heat pump heating, there are cooling-only PTACs with external heating that use a
hydronic heating coil or natural gas heating.

One characteristic of PTACs is that condensate drain piping is not required because the
condensate water extracted from the air by the evaporator coil is drawn by the condenser fan
onto the condenser coil surface where it evaporates. Conventional PTACs still require condensate
drain piping to be installed.

Source: Wikipedia

Paraffin Paraffin is a flammable, whitish, translucent, waxy solid consisting of a mixture of saturated
hydrocarbons, obtained by distillation from petroleum or shale and used in candles, cosmetics,
polishes, and sealing and waterproofing compounds.

Source: standard definition
Peak load Load refers to the amount of power required from the electrical grid. Electrical power demand

rises and falls on an hourly basis, depending on external factors such as weather, time, day of the
week, seasons, events and so on. Peak load is typically a short period of time with high demand.

It is unpredictable and can spike when, for example, heating or air conditioners are turned on.
Due to high demand, peak electricity is more expensive. Demand tends to be highest in the early
evening but can vary depending on the day of the week, seasons, and weather.

Source: composition including standard definition and expert, Tom Kabat
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Photon

A photon is a type of elementary particle. It is the quantum of the electromagnetic field including
electromagnetic radiation such as light and radio waves, and the force carrier for the
electromagnetic force. Photons do not have mass.

Source: Wikipedia

Photovoltaic

Photovoltaics is the conversion of light into electricity using semiconducting materials that exhibit
the photovoltaic effect, a phenomenon studied in physics, photochemistry and electrochemistry.
The photovoltaic effect is commercially utilized for electricity generation and as photosensors.

Source: Wikipedia

Photovoltaic panels

A solar panel, or photovoltaic panel, is an assembly of photovoltaic cells mounted in a framework
for installation. Solar panels use sunlight as a source of energy and generate direct current
electricity. A collection of PV cells is called a PV module or panel, and a system of modules is an
array.

Source: standard definition

Polycyclic aromatic
hydrocarbons (PAHSs)

A polycyclic aromatic hydrocarbon is a hydrocarbon, a chemical compound containing only carbon
and hydrogen, that is composed of multiple aromatic rings. The group is a major subset of the
aromatic hydrocarbons. PAH pollutants have been determined to be highly toxic, mutagenic,
carcinogenic, teratogenic and immuno-toxicogenic to various life forms.

Source: Wikipedia
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Power grid

A power grid or electrical grid is an interconnected network for delivering electricity from
producers to consumers.

It consists of:
e generating stations that produce electric power.
e electrical substations for stepping electrical voltage up for transmission, or down for
distribution.
high voltage transmission lines that carry power from distant sources to demand-centers
e distribution lines that connect individual customers.

Electrical grids vary in size from covering a single building through national grids (which cover
whole countries) to transnational grids (which can cross continents).

Source: Wikipedia

Propane

Propane is a three-carbon alkane with the molecular formula CsHs. It is a gas at standard
temperature and pressure, but compressible to a transportable liquid. A by-product of natural gas
processing and petroleum refining, it is commonly used as a fuel in domestic and industrial
applications and in low-emissions public transportation. Propane has a lower energy density but
burns more cleanly than gasoline and coal.

Propane has a higher density than air and caution is needed to avoid leaked propane
accumulation puddling where it can be ignited.

Source: composition including Wikipedia and expert, Tom Kabat

R

Racking and roof mounts

Racking and roof mounts for solar are rails that your solar panels are directly attached above.
Roof mounts are the footings typically lag-screwed to the roof. Rails are bolted across the footings
to make a convenient rack upon which to bolt the solar panels.

Source: expert, Tom Kabat
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Refrigerant

A refrigerant is a substance or mixture, usually a fluid, used in a heat pump and refrigeration
cycle. In most cycles it undergoes phase transitions from a liquid to a gas and back again.

Many working fluids have been used for such purposes. Fluorocarbons, especially
chlorofluorocarbons, became commonplace in the 20th century, but they are being phased out
because of their ozone depletion effects. Other common refrigerants used in various applications
are ammonia, sulfur dioxide, and non-halogenated hydrocarbons such as propane.

Source: Wikipedia

Return grille

A return air grille connects to ductwork that allows air to return to any cooling or heating system.
The openings that connect to ducts and other spaces for the returning air are normally covered
with grillwork.

Source: standard definition

Reversing valve (heat
pump)

A heat pump reversing valve is an electro-mechanical 4-way valve that reverses the refrigerant
(Freon) flow direction, using an electrical magnet. A heat pump reversing valve moves the heat
from inside a structure to outside the structure (in cooling mode) and reverses the cycle to
remove the heat from outside the structure to the inside the structure (heating mode). A
reversing valve is located along the line where hot compressed refrigerant leaves the compressor.
In cooling mode, the valve directs the hot gas to the outdoor coil to reject heat. In winter heating
mode, the valve reverses and directs the hot gas to the building’s indoor coil to provide warmth.

Source: expert, Tom Kabat

Rock fire cooking

Rock fire cooking or 3-rock cooking fires are fires which, unlike open fires, have

the cooking vessel placed very close to the fire itself, limiting excessive waste of heat. With three-
stone cooking fires, a superheated space is effectively formed between the cooking vessel and
the fire.

Source: Appropedia wiki link
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Room Zoning

A room-by-room zoning system lets you divide space into different zones, each with an individual
thermostat, to allow for customized control of heating and cooling of spaces.

Source: standard definition

S

Semiconductor cells in a PV
panel

When light shines on a photovoltaic (PV) cell, also called a solar cell, that light may be reflected,
absorbed, or pass right through the cell. The PV cell is composed of semiconductor material; the
“semi” means that it can conduct electricity better than an insulator but not as well as a good
conductor like a metal. There are several different semiconductor materials used in PV cells.

When the semiconductor is exposed to light, it absorbs the light’s energy and transfers it to
negatively charged particles in the material called electrons. This extra energy allows the
electrons to flow through the material as an electrical current. This current is extracted through
conductive metal contacts, the grid-like lines on solar cells, and can then be used to power your
home and the rest of the electric grid.

Source: Energy.gov website

Silicon Valley Clean Energy
(SVCE)

Silicon Valley Clean Energy is a not-for-profit, community-owned agency providing clean
electricity from renewable and carbon-free sources to more than 270,000 residential and
commercial customers in 13 communities within Santa Clara County. As a public agency, net
revenues are returned to the community to keep rates competitive and promote clean energy
programs. Silicon Valley Clean Energy is advancing innovative solutions to fight climate change by
decarbonizing the grid, transportation, and buildings.

Learn more at SVCleanEnergy.org.

Source: Silicon Valley Clean Energy
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Solar battery storage

Storage refers to technologies that can capture electricity, store it as another form of energy
(chemical, thermal, mechanical), and then release it for use when it is needed. Lithium-ion
batteries are one such technology. Although using energy storage is never 100% efficient — some
energy is always lost in converting energy and retrieving it — storage allows the flexible use of
energy at different times from when it was generated. So, storage can increase system efficiency
and resilience, and it can improve power quality by matching supply and demand.

Source: Energy.gov website

Solar Panel

The term solar panel is used colloquially for a photovoltaic (PV) module.

A PV module is an assembly of photo-voltaic cells mounted in a framework for installation.
Photovoltaic cells use sunlight as a source of energy and generate direct current electricity. A
collection of PV modules is called a PV Panel, and a system of Panels is an Array. Arrays of a
photovoltaic system supply solar electricity to electrical equipment.

Source: Wikipedia

Solar thermal technology

Solar thermal energy (STE) is a form of energy and a technology for harnessing solar energy to
generate thermal energy for use in the residential as well as industry and commercial sectors.

Source: Wikipedia

Solar thermal water heating

Solar thermal water heaters, also called solar domestic hot water systems, include storage tanks
and solar collectors. There are two types of solar water heating systems: active, which have
circulating pumps and controls, and passive, which don't.

Source: energy.gov

Sound attenuation

Sound (acoustic) attenuation (sound damping) is a measure of the acoustic energy loss of sound
propagation in a substance. Most substances have viscosity and are therefore able to dampen
sound

Source: expert, Tom Kabat
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Supply register

A register is a grille with moving parts, capable of being opened and closed and the air flow
directed, which is part of a building's heating, ventilation, and air conditioning (HVAC) system.
The placement and size of registers is critical to HVAC efficiency. Register dampers are also
important and can serve as a safety function.

Source: Wikipedia

—

Thermal battery

A thermal energy battery is a physical structure used for the purpose of storing and releasing
thermal energy. A thermal battery allows energy available at one time to be temporarily stored
and then released at another time.

Source: Wikipedia

Thermal (thermostatic)
mixing valves

A thermostatic mixing valve is a valve that blends hot water with cold water to ensure constant,
safe shower and bath outlet temperatures, preventing scalding.

Source: Wikipedia

Thermal power rating

Thermal power rating for air conditioners and heat pumps refers to a “ton” of cooling power as
the amount of cooling provided by a ton of ice melting into a ton of water over 24 hours.

1 ton = 12,000 BTUs/hour.

Source: expert, Tom Kabat

Thermal shell

Thermal shell refers to the barrier between the outside and the conditioned interior. Components
of the thermal shell include the foundation, underfloor, walls, roof, skylights, doors and windows.

Source: composition
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Thermally heated floor A thermally heated floor, or underfloor heating and cooling system is a form of central heating
and cooling which achieves indoor climate control for thermal comfort using conduction, radiation
and convection.

The terms radiant heating and radiant cooling are commonly used to describe this approach
because radiation is responsible for a significant portion of the resulting thermal comfort. But this
usage is technically correct only when radiation composes more than 50% of the heat exchange
between the floor and the rest of the space.

Source: Wikipedia

Tiered rate Tiered utility rates are a structure in which the more electricity you use, the higher your rate gets.
You are allowed a certain amount of power (kilowatt hours) in each tier. Once you've exceeded
the amount in the tier, you move into the next highest tier.

Source: expert, Silicon Valley Clean Energy

Time-of-Use rate Time-Of-Use (TOU) is a multi-rate offering that ties pricing to peak and off-peak times of the day.
Under the TOU rate plan, bills are determined by how much energy a customer uses and when
they use it. Time of Use rates can vary based on the season, day of the week and time of the day.

Source: expert, Silicon Valley Clean Energy

Tonnage Tonnage refers to the heating or cooling capacity of a system, where a ton is a unit of
measurement for determining heating or cooling capacity. One ton equals 12,000 Btuh.

Source: expert, Tom Kabat

Three stone cooking Three stone cooking fires, 3-stone cooking fires or 3-rock cooking fires are fires which, unlike
open fires, have the cooking vessel placed very close to the fire itself, limiting excessive waste of
heat. With 3-stone cooking fires a superheated space is effectively formed between
the cooking vessel and the fire.

Source: Appropedia wiki link

38



Definition

Turndown ratio

The turndown ratio is the ratio of maximum to minimum speed.

Turndown ratio refers to the operational range of a device and is defined as the ratio of the
maximum capacity to minimum capacity. For example, a device with a maximum output of 10
units and a minimum output of 2 units has a turndown ratio of 5.

Source: Wikipedia

Two-stroke engine

\"/

A two-stroke (or two-cycle) engine is a type of internal combustion engine that completes a
power cycle with two strokes (up and down movements) of the piston during only one
crankshaft revolution. This is in contrast to a “four-stroke engine”, which requires four strokes of
the piston to complete a power cycle during two crankshaft revolutions. In a two-stroke engine,
the end of the combustion stroke and the beginning of the compression stroke happen
simultaneously, with the intake and exhaust (or scavenging) functions occurring at the same
time.

Two-stroke engines often have a high power-to weight ratio, power being available in a narrow
range of rotational speeds called the “power band.” Compared to four-stroke engines, two-stroke
engines have fewer moving parts.

Source: Wikipedia

Variable speed drive

Variable speed drive is another term for inverter driven heat pumps. With a variable speed drive,
the controls and inverter are providing the optimal compressor power level and air flow
level to continuously match the building’s changing needs.

Source: expert, Silicon Valley Clean Energy
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Volt A volt is the derived unit for electric potential, electric potential difference, and electromotive
force. It is named after the Italian physicist Alessandro Volta.
Source: Wikipedia

Voltage Voltage is the pressure from an electrical circuit's power source that pushes charged electrons

(current) through a conducting loop, enabling them to do work such as illuminating a light.

Source: Silicon Valley Clean Energy

W

Water-to-water heat pump

A water-to-water heat pump extracts heat from a source of low temperature water and delivers
that heat to another, higher temperature water stream or tank. The low temperature source may
be ground water, cooling water from an industrial process or even process water that needs to be
chilled before use. Almost any situation where heat is available in the form of low temperature
water, in combination with a simultaneous load to which heat can be delivered in the form of
higher temperature water, is a possible application for a water-to-water heat pump.

Source: expert, Tom Kabat

Watt energy measurement
(W)

Watt is the unit of power (symbol: W). The watt unit is named after James Watt, the inventor of
the steam engine. One watt is defined as the energy consumption rate of one joule per second.
One watt is also the power released when flowing a current of one ampere down a voltage decline
of one volt.

(Watts = Amps X Volts) and (Amps = Watts / Volts).

Source: expert, Tom Kabat
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Willis Carrier Willis Haviland Carrier was an American engineer, best known for inventing modern air
conditioning. Carrier invented the first electrical air conditioning unit in 1902.

Source: Wikipedia
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