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Flue gas pressurization involves increasing the ccu

pressure of flue gases using blowers or
compressors to facilitate efficient carbon capture.
This process is essential for enhancing the
performance of various carbon capture
technologies by ensuring optimal gas flow and
pressure conditions. The schematic shows
increasing the pressure of the flue gas, which is at
atmospheric pressure, to 1.2 bar using a blower.
This is done to overcome the pressure drop in the
downstream equipment. The schematic also shows
a two-stage compression system where the flue
gas is pressurized to a final pressure of 10 bars. In
this case, the flue gas undergoes a series of
compression, cooling, and separation stages.

REMOVED COMPONENTS

e Water is removed as condensate after every
compression and subsequent cooling stage.

FUNCTION IN CCU VALUE CHAIN

Flue gas pressurization ensures that the gas stream is
at the required pressure for effective CO, capture.
Without proper pressurization, the efficiency of
capture technologies such as absorption (hot
potassium carbonate), adsorption (pressure swing
adsorption), and membrane separation would be
significantly reduced, leading to lower CO, capture
rates and higher operational costs.

LIMITATIONS

e High energy consumption for compression to high
pressures.

e Potential for increased wear and maintenance of
equipment.

e Efficiency is dependent on gas composition and
temperature.

ENERGY

Electricity is primarily used to power the blowers or
compressors. The energy requirement varies based on
the volume and pressure of the flue gas.

CONSUMABLES

e Cooling water is used to cool the flue gas after each
compression stage. It is generally recycled and not
consumed.
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Flue gas pressurization

e No significant consumables are required for the
pressurization process itself, apart from regular
maintenance materials for the equipment.

Energy and consumables
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Ps — brake power, Qi — volumetric flowrate, P1 — inlet
pressure, P2 — outlet pressure, ns — isentropic efficiency, y —
specific heat ratio, ideal gas assumption, Pc — consumed
power, nm — motor efficiency.

COSTS

The cost of flue gas pressurization varies based on the
type of equipment (blower or compressor), the
required pressure, and the volume of gas. Typical
CAPEX calculation for blower and compressor can be
calculated using the equations below.! The OPEX is
estimated by calculating the electricity requirement.
Equipment purchase cost (EPC) of blower:
EPC = Fy; - Cp

Fwm is the factor for materials, considered 1 for carbon steel.

Cp = exp [a +b-In(P;)+c- (ln(PC))Z]

- for centrifugal (turbo) blower (valid from Pc 5 to 1000
HP): a=6.8929, b=0.79, c=0

- for rotary straight-lobe blower (valid from Pc 1 to 1000
HP): a=7.59176, b=0.79320, and ¢=-0.012900




Equipment purchase cost (EPC) compressor:
EPC:FD'FM'CB

Fp is the factor for drives, considered 1 for electric drives. Fu

and Cg are the factors for materials and the expression of the

base cost, the same as for blowers.

- for centrifugal compressors (valid from Pc 200 to 30000
Hp): a=7.5800, b=0.8, c=0

- forreciprocating compressors (valid from Pc 100 to 20000
Hp): a=7.9661, b=0.8, c=0

- for screw compressors (valid from Pc 10 to 750 Hp):
0=8.1238, b=0.7243, c=0

TECHNOLOGY PROVIDERS
e Gas compressors and blowers by Ingersoll Rand,
United States.

e Gas compressors and blowers by EImo Rietschle,
Germany.

e Gas compressors and blowers by Atlas Copco,

Sweden.
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DISCLAIMER

Notwithstanding that this infosheet has been prepared by the
developers with the utmost care, using reliable sources, this
infosheet is provided on an "AS IS" and "AS AVAILABLE" basis. The
developers make no warranties of any kind, express or implied,
including but not limited to warranties of merchantability, fitness
for a particular purpose or non-infringement of intellectual
property rights, with respect to this infosheet. The developers do
not accept any responsibility or liability for the use of this infosheet.
Use of this infosheet is at the user’s own risk. The developers of the
infosheet are not responsible for any errors, inaccuracies, or
misinterpretations of the information contained herein.



https://www.ingersollrand.com/en/air-compressor
https://www.elmorietschle.com/en-my/industries/sustainable-energy/carbon-capture-technologies
https://www.atlascopco.com/en-us/compressors/products/air-compressor

