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Nomenclature 

�� [m2] Heat transfer area 

a [-] Annuity factor 

��� [m2] Column cross-sectional area 

�� [mol/kg] also [m] Molality 

�� [mol/L] also [M] Molarity 

��	
��
�� [M€] Fixed capital investment 

������ [€/MW] Capital expenditure 

��� ��� [€/tCO�] CO2 avoidance cost 

�
�
�� [€/MWh] Levelised fuel cost 

������� � [M€] Price of selected reference column 

�����
����� [M€] CO2 compressor investment 

��� [(m/s)(m-1)0.5(m2/s)0.5] Capacity factor (packed towers) 

��� [m/s] C-factor based on tower superficial cross-
sectional area 

�� [m] Column diameter 

�������� [M€] Total direct cost 

E [kJ/kmol] Activation energy 


�� [tCO�/MWh] Specific CO2 emission factor for hard coal 


��� ��� [tCO�/MWh] Specific CO2 emissions of RPP NRW with 
carbon capture 


��� �

� [tCO�/MWh] Specific CO2 emissions of RPP NRW 

�� [m/s(kg/m3)0.5] F-factor for gas loading 

���� [-/-] Flow parameter 

��� [m-1] Packing factor 

��� [m-1] Packing factor 

�� [kg/(s·m2)] Gas phase mass velocity 

!� [h] Operating hours 

!� [m] Packing height 
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X Nomenclature 

��� [kJ/kg] Lower heating value 

i [mol/L] species i concentration 

������	� [M€] Total indirect cost 

�
��� [M€] Inside the battery limits 

k [mol/(l.s)] Pre-exponential factor (independent of 
temperature) 


� [W/m2K] Heat transfer coefficient 

ka [-] Activity-based rate constant 

kc [-] Concentration-based rate constant 

�� [kg/(s·m2)] Liquid mass velocity 

���� [l/m3] Liquid to gas ratio 

������� [€/MWh] Cost of electricity with carbon capture 

������ [€/MWh] Levelised cost of electricity 

�������� [€/MWh] RPP NRW’s levelised cost of electricity 

����
 [kg/s] CO2 mass flow rate 

����� � [kg/s] Fuel mass flow rate 

n [-] Temperature exponent 

Ni [kmol/(m2s)] species i molar flux 

����� [€] Operational expenditure 

�
��� [M€] Outside the battery limits 

�� [W] Power 

������������� [kW] Electric demand by compression 

����� [bar] Desorber pressure (gauge) 

����������� [kW] Electric demand by expansion 

��� [MW] Power plant net output 

����� [bar] Reference pressure 

� 

[W] Heat duty, heat transfer capacity (heat 
exchanger) 

r [mol/(l.s)] Reaction’s rate 

�� [-] Interest rate 
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Nomenclature XI 

���� [%] CO2 capture rate (0% < R < 100%) 

����
 [kJ/kg.K] CO2 gas constant 

����	
�� [M€] Solvent cost 

���
���� [M€] Start-up cost 

T [K] Reference temperature (298.15K) 

�� [-] Plant life 

����� [bar] Ambient temperature 

��� [m/s] Superficial gas velocity 

�� � [m3/s] Gas rate 

�
	�� [m3] New column’s packing volume 

�
	�� [m3] Reference column’s packing volume (MEA 
Case I) 

������ [kJ/kg] Specific compressor work 

xi [-] species i fraction of reactant  

xi [-] reactant species i mole fraction  

xi [kmol/kmol] species i liquid phase mole fraction 

yi [kmol/kmol] species i gas phase mole fraction 

 

Greek symbols 

� 

[molacid gas/molalkalinity] Loading 

�i [-] species i reaction order  

�lean 

[molCO�/molalkalinity] Lean loading 

�rich 

[molCO�/molalkalinity] Rich loading 

� 

[m] film thickness 

��� [kg/m3] Gas density 

��� [kg/m3] Liquid density 

�� 

[K] Temperature difference 

��  

[% points] Efficiency losses due to CCS 

� [-] activity coefficient 
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XII Nomenclature 

�� [-] Efficiency 

�� 
[-] Power plant net efficiency 

�is [-] Isentropic efficiency 

����  
[%] RPP NRW’s net efficiency 

� 

[m2/s] Kinematic viscosity of liquid 

 

Subscripts 

el electric 

flood at flood 

� RPP NRW or carbon capture (CC) 

PZ Piperazine 

 

Superscripts 

B bulk 

gross gross value 

G gas 

i species i 

I interface 

L liquid 

net net value 

ref reference 
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