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ABSTRACT

The aim of this study is to improve the purification efficiency of odor gas by increasing the contact area
between an odor gas and adsorbent. To analyze the flow in the adsorption tower, the flow characteristics in the
hollow activated carbon-adsorption tower are identified by applying the loss model, which is a porous flow
analysis model. The flow characteristics are investigated for pressure loss, velocity distribution, turbulent kinetic
energy, and residence time distribution. The results show that the hollow adsorption tower performs better than
the solid adsorption tower in terms of pressure loss and performance. The inner diameter of the hollow region
inside the adsorption tower is 0.64 m (Di/Do = 0.37). Furthermore, the adsorbent performance is unaffected even
when adsorbent stages are installed to replace the adsorbent.

Keywords : Activated Carbon(ZMHEF) | Adsorption Tower( SEHE), Hollow Type(ZS8), Odor Gas( 2
7tA), Porous Media( ChSA O ), Residence Time( X F A|ZF)
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Table 1 Mesh information

Table 3 Properties of activated carbon adsorbents

Description Number Properties Value

Nodes 258,303 Mesh Size [mm] 2-4

Elements 905,746 Apparent Density [kg/m’] 500

Porosity 0.58

2 MEHA g, FHEAESE AX wEIEE Pressure Loss Coefficient 1.659
wdg gt FFAE 2sndz ogow per unit length: K; [1/m] >

gsgom, FAR SHDoe 178m, vy e g Foetliden: 983

(Di) 0.54m, & FolE 2.73mo 2 FFA L &%
£ 5.749m’o| T}

2.3 AR A

Az A4S 98l ANSYS CFX V1455 AH83}
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AL Fig. 1(c)2} o] vlAHE APHA|(Tetra) A A}
2 FAH sl HEEE Folr] fa §3
g Hol| AxE WA FASIEoH, A4t 4
Aol T3k @49 AHEE Table 19] YERH AT

24 BAZ=Z A o My

4% sl A" A ZX(Boundary
condition)2 Table 29} ZoH, UG Ao FF
100m’/min, &7 71 FEl= A&3dch 2
FAE EWIE ASHLOM, AFE nHsl
o =3, F2AE thE3A S F Loss model
< 283} Porous domain. 2 A5kt
Aol AEE BAY FAA dFEE 058,
2} A& A 9=(Quadratic resistance coefficient, Cgy)
< 983kgm'S 283Gt Table 32 AT |
EXA 9 A& IJ-E]-\JJE]—[B]
2 W FEol talA g A fraaA
Loss Model& #8353t F2g WeollAg

A SERE GREFIAUARE, AFAT

\S]

DI

10 p@ oy X
M o ol Lo
1:101'

l

Table 2 Informations of boundary conditions

Boundary Conditions

Inlet 100 m*/min

Outlet Atmospheric pressure

. CH,=0.6, C0O,=0.35,
Mixed Gas NH;=0.025, H,8=0.025

Shape : irregular square

Table 4 Analysis variables range

Values
0.34, 0.44, 0.54, 0.64, 0.74
0.197, 0.255, 0.314, 0.370, 0.428
2,3, 4,5

Analysis variables

Inner Diameter Di [m]
Di/Do
No of Stage
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Fig. 2 Plane position of adsortion tower

Table 5 Flow analysis results of hollow type model

Flow Characteristics Position Values
Inlet 90.6

Pressure [mmAq] Outlet 0.1

AP 90.5

Inlet 18.3

Outlet 19.1

. Plane 1 4.9

Velocity [m/s] Plane 2 12

Plane 3 1.9

Plane 4 4.8

Turbulence kinetic | Avg. Plane 4 12.1
energy [J/kg] Max. Plane 4 35.7

. . Avg. All domain 3.22
Residence time [s] Max. All domain 5.11

(a) Velocity contour (b)T.K.E contour
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Fig. 3 Analysis results of solid adsorption tower
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Fig. 4 Analysis results of hollow adsorption tower
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Table 7 Dimension of 4 stage models
Dimension of 4 models
Stage No. 2 3 4 5
H; [m] 0.17 0.085 0.057 0.0425
Model
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Fig. 8 Pressure drop for number of stage
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Fig. 9 Average T.K.E for number of stage
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Fig. 10 Analysis results for 5 stages model
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