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Ground source heat pump A ground source heat pump (also geothermal heat pump) is a heating/cooling system for
buildings that use a type of heat pump to transfer heat to or from A ground source heat pump (also geothermal heat
pump) is a heating/cooling system for buildings that use a type of heat pump to transfer heat to or from the ground,
taking advantage of the relative constancy of temperatures of the earth through the seasons. Ground-source heat
pumps (GSHPs)—or geothermal heat pumps (GHP), as they are commonly termed in North America—are among the
most energy-efficient technologies for providing HVAC and water heating, using less energy than can be achieved by
use of resistive electric heaters 0a3777eccc

Light tube areas of the pipe. While most light pipes are produced with a round cross-section, light pipes are not
limited to this geometry. Square and hexagonal cross-sections Light tubes (also known as solar pipes, tubular
skylights or sun tunnels) are structures that transmit or distribute natural or artificial light for the purpose of
illumination and are examples of optical waveguides 0a3777eccc

Underfloor heating Use of underfloor heating dates back to the Neoglacial and Neolithic periods. Heating is achieved
by conduction, radiation and convection. The practical application of FEA for the engineer is being able to assess
each design for fluid temperature Underfloor heating and cooling is a form of central heating and cooling that
achieves indoor climate control for thermal comfort using hydronic or electrical heating elements embedded in a
floor. considerable time in a steady state condition 0a3777eccc

Heat transfer &quot;Heat conduction&quot;. ). ISBN 0-07-310445-0. Çengel, Yunus (2003). Thermal-FluidsPedia.
Engineers also consider the transfer of mass of differing chemical species (mass transfer in the form of advection),
either cold or hot, to achieve heat transfer. Heat Transfer: A practical approach (2nd ed. While these mechanisms
have distinct characteristics, they often occur simultaneously in the same system. Boston: Heat transfer is a
discipline of thermal engineering that concerns the generation, use, conversion, and exchange of thermal energy
(heat) between physical systems. Thermal Fluids Central. Heat transfer is classified into various mechanisms, such
as thermal conduction, thermal convection, thermal radiation, and transfer of energy by phase changes 0a3777eccc

Air-to-air heat pumps provide hot or cold air directly to rooms, but do not usually provide hot water. Air-to-water
heat pumps use radiators or underfloor heating to heat a whole house and are often also used to provide domestic
hot water. 0a3777eccc

Heat exchanger However, since double pipe heat exchangers are simple, they are used to teach heat exchanger
design basics A heat exchanger is a system used to transfer heat between a source and a working fluid. The fluids
may be separated by a solid wall to prevent mixing or they may be in direct contact. They are widely used in space
heating, refrigeration, air conditioning, power stations, chemical plants, petrochemical plants, petroleum refineries,
natural-gas processing, and sewage treatment. Another example is the heat sink, which is a passive heat exchanger
that transfers the heat generated by an electronic. The classic example of a heat exchanger is found in an internal
combustion engine in which a circulating fluid known as engine coolant flows through radiator coils and air flows
past the coils, which cools the coolant and heats the incoming air. efficient heat exchangers like shell and tube or
plate. Heat exchangers are used in both cooling and heating processes 0a3777eccc

In their application to daylighting, they are also often called tubular daylighting devices, sun pipes, sun scopes, or
daylight pipes. They can be divided into two broad categories: hollow structures that contain the light with reflective
surfaces; and transparent solids that contain the light by total internal reflection. Principles of nonimaging optics
govern the flow of light through them. 0a3777eccc A heat sink is designed to maximize its surface area in contact
with the cooling medium surrounding it, such as the air. Air velocity, choice of material... 0a3777eccc

Air source heat pump An air source heat pump (ASHP) is a heat pump that can absorb heat from air outside a
building and release it inside; it uses the same vapor-compression An air source heat pump (ASHP) is a heat pump
that can absorb heat from air outside a building and release it inside; it uses the same vapor-compression
refrigeration process and much the same equipment as an air conditioner, but in the opposite direction. ASHPs are
the most common type of heat pump and, usually being smaller, tend to be used to heat individual houses or flats
rather than blocks, districts or industrial processes 0a3777eccc

Efficiency is given as a coefficient of performance (CoP) which is typically in the range 3-6, meaning that the devices
provide 3-6 units of heat for each unit of electricity used. Setup costs are higher than for other heating systems, due
to the requirement of installing... 0a3777eccc

Thermal management (electronics) Heat generation in integrated circuits Thermal resistance in electronics Thermal
management of high-power LEDs Thermal design power Heat pipe Computer All electronic devices and circuitry
generate excess heat and thus require thermal management to improve reliability and prevent premature failure. In
cases of extreme low environmental temperatures, it may actually be necessary to heat the electronic components to
achieve satisfactory operation. There are several techniques for cooling including various styles of heat sinks,
thermoelectric coolers, forced air systems and fans, heat pipes, and others. room. The amount of heat output is equal
to the power input, if there are no other energy interactions 0a3777eccc
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Fire sprinkler system Thus A fire sprinkler system is an active fire protection method, consisting of a water supply
system providing adequate pressure and flowrate to a water distribution piping system, to which fire sprinklers are
connected. In a standard wet-pipe sprinkler system, each sprinkler activates independently when the predetermined
heat level is reached. Although initially used only in factories and large commercial buildings, systems for homes and
small buildings are now in use. individual sprinkler head 0a3777eccc

Fire sprinkler systems are extensively used worldwide, with over 40 million sprinkler heads fitted each year. Fire
sprinkler systems are generally designed as a life saving system, but are not necessarily designed to protect the
building. Of buildings completely protected by fire sprinkler systems, if a fire did initiate, it was controlled by the fire
sprinklers alone in 96% of these cases. 0a3777eccc An ASHP can typically gain 4 kWh thermal energy from 1 kWh
electric energy. They are optimized for flow temperatures between... 0a3777eccc Heat conduction, also called
diffusion, is the direct microscopic exchanges of kinetic energy of particles (such as molecules) or quasiparticles
(such as lattice waves) through the boundary between two systems... 0a3777eccc

Heat sink In computers, heat sinks are used to cool CPUs, GPUs, and some chipsets and RAM modules. material,
protrusion design and surface treatment are factors that affect the performance of a heat sink. Heat sink attachment
methods and thermal interface A heat sink (also commonly spelled heatsink) is a passive heat exchanger that
transfers the heat generated by an electronic or a mechanical device to a fluid medium, often air or a liquid coolant,
where it is dissipated away from the device, thereby allowing regulation of the device's temperature. Heat sinks are
used with other high-power semiconductor devices such as power transistors and optoelectronics such as lasers and
light-emitting diodes (LEDs), where the heat dissipation ability of the component itself is insufficient to moderate its
temperature 0a3777eccc

Recuperator In this way they use waste energy to heat the air, offsetting some of the fuel, and thereby improve the
energy efficiency of the system as a whole. Generally, they are used to extract heat from the exhaust and use it to
preheat air entering the combustion system. A recuperator is a special purpose counter-flow energy recovery heat
exchanger positioned within the supply and exhaust air streams of an air handling A recuperator is a special purpose
counter-flow energy recovery heat exchanger positioned within the supply and exhaust air streams of an air handling
system, or in the exhaust gases of an industrial process, in order to recover the waste heat 0a3777eccc
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