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  for j=(1,2),  



The derivatives  and  depend on those of the adsorption equilibrium constant 

point [32]. 





The Damköhler number measures the 

relative importance of adsorption rate compared to diffusion rate. Therefore, when Da 1, mass 

diffusion is much faster than adsorption so that it reaches equilibrium before adsorption. 
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P               Pressure, Pa 

T               temperature, K 



V              velocity, m/s 

Re            Reynolds number 

CV                  heat capacity, J.kg-1.K-1 

Fr             Froude number 

Ra            Rayleigh number 

w             mass fraction 

H             charactrestic heigth, mm 

L             cavity length, mm 

Ma          Mach number 

PE          piston effect 

Pr            Prandtl number 

Le            Lewis number 

R             perfect gas constant, J/kg.K 

Sh           Sherwood number 

t              time, s 

u             velocity component in the x direction, m/s 

v             velocity component in the y direction, m/s 

x,y             cartesian axis directions, mm 

D21         binary mass diffusion coefficient, m2/s 

Greek symbols 

            density, kg.m-3 

            dimensionless proximity to the critical point 



           dynamic viscosity, Pa s 

t          dimensionless time step, s 

-1 

 

            thermal conductivity, W·m-1·K-1
 

 

Subscripts 

c            critical property 

i             initial value 

th           thermodynamic part 

h            heat 

0            perfect gas property 

(*)         dimensionless parameters 



Component Tc (K) c (kg.m-3) Pc (bar)  M (kg.mol-1) 

CO2 304.21 467.8 73.8 0.225 4.401×10-2 

Naphthalene 748.40 314.9 40.5 0.302 1.282×10-1 

 

Naphthalene + CO2 

(LCEP) 

307.65 470.0 - - 

 

- 

 



 

 

Table 2 Transport coefficients corresponding to various temperature values  

 

Ti(K) i(Pa s) i(W m K-1) CVi(J kg K-1) (D21)i (m2 s-1) i (K-1) 

308.15 3.3402×10-5 9.6172×10-2 1306.27 2.1969×10-8 2.3134×10-1 

309.15 3.3448×10-5 9.1322×10-2 1269.32 2.2009×10-8 1.7465×10-1 

318.15 3.3870×10-5 6.6804×10-2 1074.57 2.2368×10-8 5.4955×10-2 

 

 

 

 

 



 

 

 

 

Ti (K)  Re Le Ma Fr Ra Pr 

308.15 1.6252×10-3 59.46 0.43 1.54×10-5 1.82×10-3 34138.57 7.59 

309.15 4.8756×10-3 41.09 0.49 1.06×10-5 8.72×10-4 21638.09 6.49 

318.15 3.4129×10-2 9.97 0.90 2.61×10-6 5.26×10-5 3490.59 3.55 

Ti (K) tPE(s) td(s) tmd(s) 

308.15 0.2366 106.9022 45.5194 

309.15 0.3419 91.1253 45.4358 

318.15 1.3916 49.2332 44.7069 



Ti (K) Nu Sh 

308.15 1.9069 4.4723 

309.15 1.8298 3.9796 

318.15 1.0249 3.0723 

Ti (K) 

(wi-w)/wi 

gravity     g=0 

308.15 2.3981×10-5 3.3332×10-5 

309.15 2.5267×10-5 3.3385×10-5 

318.15 2.8329×10-5 3.3787×10-5 



 

  



     

 

 



Fig. 5 Temporal evolution of the pressure perturbation for the three initial temperatures 



 

 

 

  



 

 

Ti=309.15K 

 

Ti=318.15K 

 

 

 

 



 

 

Fig. 10 Vertical velocity profiles for the three initial temperatures 

 

 

 


