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Abstract: The necessity of applying the closed system of using the generating
machines with the emission of pollutants, especially CO2 abatement, lies in the
improving of environmental safety of territories affected by the negative effects of
exhaust gases from CHP, GHP and Biogas Plant. Proposed scheme allows reducing
CO2 emissions from CHP, GHP and Biogas Plant up to 0%.
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Burning fossil fuels, destroying forests, cultivating land for agricultural use and other
human activities contribute to climate change, emitting carbon dioxide (CO,) and
other greenhouse gases that trap heat in the atmosphere. The effects of higher average
temperatures are stronger and more frequent storms, droughts and forest fires [1, p.1].
To achieve the agreed temperature target of 1.5-2 ° C, the Paris Agreement has
signed to regulate measures to reduce carbon dioxide in the atmosphere since 2020.
The agreement has prepared instead the Kyoto Protocol during the Paris Climate
Conference and has adopted by consensus on December 12, 2015, and has signed on
April 22, 2016. The decarbonization foreseen by the Paris Agreement will depend on

overcoming specific engineering and economic issues, including carbon pricing. The
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recent IPCC Special Report assumes that to achieve the Paris goal of 1.5-2 °C, CO,
emissions would have to reach net-zero between 2045 and 2080 [2, p.12].

The technological scheme of CO, reducing to zero (Pic. 1) for the Combined Heat
and Power (CHP), Gas Heat Pump (GHP) and Biogas Plant using to produce
electricity, heat and cold from natural gas (NG), liquefied petroleum gas (LPG) or
biogas has been presented in the paper. Proposed scheme aims to modernize existing
gas lines and generating machines to allow reducing CO, emissions to zero into the
atmosphere by these machines.

An advantage of the proposed method for reducing CO, emissions is the exhaust
gases transportation to a processing station by draining and compressing them in a
compressor, with heat recovery from compression. In contrast to the known methods
of CHP, GHP and Biogas Plants using, where CO; emissions were not organized and
were the source of negative environmental impact, this gas removal method is much
more efficient and relatively inexpensive. The organization of the parallel gas main
for exhaust gas removal will require insignificant costs (about 30 ... 40% of the
existing gas mains cost) for the creation of infrastructure for transportation to
processing plants for the sale or liquefied CO; disposal. In turn, additional equipment
for CHP, GHP and Biogas Plant will amount to only 5 ... 8% of the generating
machine cost, and additional energy costs for exhaust gases transportation will make

up only 3 ... 5% of the produced energy of the generating machine.

Net-Zero CO2 Emissions

Nitrogen

Recycling
exhaust gas

Harmful
substances

Pic. 1. Technological scheme of CO, reducing to zero for generating machines
CHP, GHP and Biogas Plant
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Developed scheme includes the unit for exhaust gas drying, the unit for compressing
exhaust gases to pressure in the line, the unit for heat recovery from exhaust gases
compression, a parallel exhaust line and a recycling exhaust gas plant.

The necessity of applying the closed system of using the generating machines with
the emission of pollutants, especially CO;, abatement, lies in the improving of
environmental safety of territories affected by the negative effects of exhaust gases
from CHP, GHP and Biogas Plant. Proposed scheme allows reducing CO; emissions
from CHP, GHP and Biogas Plant up to 0%.
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