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Environmental Benefits

Outline

• Green Technology

• Emissions

• Emissions Factors

• CenterPoint Energy – Online Costs and Emissions Calculator  

• Comparing emissions of Natural Gas Boiler versus Geothermal Heat 

Pump 



• Green technology, or environmental technology, or clean technology is the 

application of the environmental science to conserve the natural 

environment and resources, and to curb the negative impacts of human 

involvement. (source: Wiki!)

 From Air Pollution Perspective:  Technology that consumes fuel to operate 

gives out the least amount of emissions to the environment.  
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Environmental Benefits

Green Technology



• Exhaust gas or flue gas is emitted as a result of the combustion of fuels 

such as natural gas, diesel, fuel oil, or coal.  Discharge to the atmosphere 

as particles or emission factors. 

 Technology with least emission factors is preferred 

 Goal:   Zero Emissions

 What about other Emission Factors beside CO2
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Emissions
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• Carbon Dioxide CO2 - a major greenhouse gas

• Sulfur Dioxide  SO2 - a key cause of acid rain and haze

• Nitrogen Oxides NOx - the primary cause of haze

• Mercury Hg  - a common cause of contamination in fish
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Emissions Factors
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Environmental Benefits

Emissions Factors

Comparing emissions factors of a boiler: 

- Using natural gas, #2 fuel oil, or electricity to operate

Assumptions:

- 1,000,000 Btu/hr input. 90% efficient natural gas boiler 

- 1,000 hours of full load operating hours

- Compare to equivalent 90% efficient # 2 fuel oil and 98% efficient electric boilers

- Using AP-42 Emission Factors for natural gas and # 2 heating oil and using eGRID data for electricity 

per EPA.  In Minnesota, about 65% of electricity is generated through coal.
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Environmental Benefits

Online Calculator

• http://www.centerpointenergy.com/energycalculator
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Online Calculator
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Environmental Benefits

Online Calculator
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Environmental Benefits

Geothermal Heat Pump

Comparing emissions factors of a natural gas boiler against geothermal or ground 

source (GSHP) heat pump.  

Assumptions:

- 1,000,000 Btu/hr input. 90% efficient natural gas boiler 

- 1,000 hours of full load operating hours

- Compare to 3.5 COP Geothermal heat pump

- Using AP-42 Emission Factors for natural gas and using eGRID data for electricity per EPA.  In 

Minnesota, about 65% of electricity is generated through coal.
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Geothermal Heat Pump
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Questions?
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