1.) What is a heat pump?
A heat pump is a device designed to create sufficient heat from a lower (ca. 0°C) to a higher temperature (ca. 50°C) at any time.
The objective is to heat up water for radiant heating and tap water for the user. 
The heat from the air, the ground water, or with greatest efficiency from lower layer terrestrial heat can be exploited. 

Even  geothermal heat from the earth’s surface can be utilised. However, this is a questionable method and not recommended. 

2.) Impact on the environment
Heat pumps are a very effective tool for the reduction of carbon dioxide emissions.
When utilising “green electricity” or “ecological electricity” from renewable sources such as hydroelectric power, biomass, or photovoltaics, heat pump-driven heating and cooling systems are neutral and have negligible impact on the climate.

3.) Impact on the economy 
- Heat pumps save costs of importing fossil-based energy sources.
- Dependence on imports of primary energy in general will be reduced 
- Heat pumps save costs that are incurred reducing carbon dioxide emissions.
- Heat pumps create and maintain jobs
- Research and development in the area of heat pumps save business locations 
- Avoidance of costs for the removal or repair of environmental damage

4.) Impact on politics
- Heat pumps help reach the challenging goals of the EU for the reduction of carbon dioxide emissions by the year 2020.

5) Impact on industries 
- Research and development
- Creation and retention of jobs
- Export opportunities

6) Impact on trades 
-Heat pumps will provide a good opportunity for the specialised trades to convince their customers of the benefits of this favourable heating technology and remain in business or even expand. 

7) Impact on the energy providers (power companies)
- Heat pumps are the only heating form operated by electricity with great potential for heat supply.
- No additional power plant capacity output is required for the operation of heat pumps. 

8) Benefits for the user 
- annual heating costs will be reduced by approx. fifty percent compared to oil or gas heating. 
- a heating technology that has no detrimental effect on the climate  
- high level of security of supply when power is generated from a decentralised or one’s own location



Design and components of a heat pump
A heat pump works largely like a refrigerating machine or simply like a home refrigerator and can therefore be used for both heating and cooling.

A heat pump consists of:
- evaporator
- compressor
- condenser
- expansion chamber 
- additional components and piping.

The evaporator transmits the surrounding heat (heat source: soil, air, ground water, surface water) to the appliance using heat transmission agents (e.g. brine). During this process the agent evaporates.
 
The evaporator is part of the heat pump and it is a heat transmitter. In this process an heating or cooling agent will be transformed from a liquid to a gaseous aggregate state while heat is absorbed from the surrounding environment. 

The compressor is a device for the compression of gaseous fluids (vaporous agents) from initial low-level pressure to a higher ultimate pressure level, while the temperature of the fluid rises, as well.

The condenser transmits the heat of the agent (which has been absorbed from the brine, for instance) to the heating medium at a higher temperature (eg hot water).

The expansion chamber (expansion valve, constriction member, and throttle valve) reduces the high pressure of the agent down to vaporisation level and adapts the volume flow of the agent to the heat supply of the evaporator.

The agent is a heat transfer fluid which recycles inside the heat pump while transferring heat.

Additional components (apart from the evaporator, compressor, condenser, or expansion chamber) are used for reasons of functionality and operational safety as well as for environmental protection in order to operate and monitor the heat pump. 

IN CONLCUSION LET ME SAY THAT HEAT PUMPS ARE A VERY SIMPLE TECHNOLOGY FOR DECENTRALISED HEATING SYSTEMS (INDEPENDENT FROM OIL AND GAS) BOTH IN RESIDENTIAL AND COMMERCIAL BUILDINGS!
MERELY A SECURE LOW-LEVEL ELECTRICITY SUPPLY SHOULD BE PROVIDED!
