EXPERIMENT 2: GAS ABSORPTION
CALCULATIONS
PART I: DRY COLUMN

1. Calculate gas mass flux (G, ,kg/m’s ) and pressure drop per column length (AP/H,,

Pa/m) for different gas flow rates.

- ) Gﬂir = Fﬂ;: pﬂr

- ' ' ake
*In order to find density of air, please assume air as an ideal gas. Moreover, 1

pressure as 693 mmHg and temperature as 20°C for our laboratory conditions.

2. Prepare Table 1.

F.ir (L/min) | AP (mmH,0) | Fair (m°/s) | AP (Pa) | Gair {kg/mz.s) AP/Hc (Pa/m)

3. Plot the Figure 1: log (AP /Hc) versus log (Gai)

PART lI: WET COLUMN

2
1. Calculate mass flux of water (Lwater, kg/m”.s)

Fwﬂﬂ xpmr
‘Amfumn
2.’ Calculate pressure drop per column length (DP/Hc, Pa/m) and prepare Table 2.

*Lm:u':r =

(k.;/w?) | (kg;sr::rzs) | Fair (m*/s) | AP (mmH,0) |  DP(Pa) | AP /Hc (Pa/m)
m .S a

Plot the Figure 2: log (AP/Hc) Versus log (G.ir) at various mass flux of water.

4. Determine the experimental flooding poipts.

5. Calculate the flooding points using Figure 6 in your manual (Generalized flooding and

pressure drop correlation) by trial and error method.

6. Calculate the optimum mass flux of air which is.usually 50-75% of flooding flux and

pressure drop per column length for these values. (Take 60% of flooding flux)
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7. Prepare Table 3. e

Lwater Gair ex AP/HC)q ex Gair ,fi, calc (ﬁ.{P ;?ﬂ,/calc Gair ., opt (Pﬂfm)
(/mis)| (gmin) | (ool | (e/m /é rQ i j/

PART Ill: GAS ABSORPTION

‘1. Calculate the mass flow rate of CO, absorbed into water.

Feo,
* Volume fraction of CO,in inlet gas stream; y; =
FCO: + Fafr {

and ou-tlet' ¥y = 4 w = "I"“L
70 Faagge Vil « @A

n,
* If F, is liters/second of CO, absorbed between top and bottom, the

[Fc£31 o 1Y, "f[Fcaz H P8I, =0, |

| | | .
* Calculate the mass flow rate of CO,absorbed into water in terms of kmol/

G = Pave x Fa

.= ~— (by assuming ideal gas)
R x Tave"

-

2. Prepare Table 4.

t(s) Yi Yo Fa(mafs) Ga(kmol/s)

b

3. Calculate the rate of absortion.

* xV. o =Crom *Virae  Where Cnzon=0.0277M and Vgample=20 ml

sample sample titrani

*Rate of absorption: R,,. = F, .. X(Coy = Ciaar)

4. Prepare Table 5.

t(5) | Com(kmol/m?)| Ceutkmol/m?) | Raps(kmol/s)
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for dilute system, ap= specific

surface area of packing, Di=diffusion coefficient of liquid. C (g N\ Wutr)

Where; k, = liquid phase mass transfer coefficient

6. Calculate the gas mass transfer coefficient by using the equation of;

07 1/3
k:RT —C [ G H, (a D 2.0
=Lyl
a'-Dl atp: p;Dg CF

Where; a;=total surface area, Dg= diffusion coefficient of gas, Dp
\"i (_ (..-d L ;llﬂ ﬂﬁl’")

CcO, and air) must be used i

—diameter of packing.

n this

* Note that viscosity and density of gas mixture (

equation.

7. Calculate overall mass transfer coefficients for l'!quid and gas phases by using

following equations;

1 1 " 1
K,a, kpa, ukﬁap

L ¢ o

Where m =slope of the equilibrium curve.

8. Prepare Table 6.

Kga

| D(m?/s) | Dg(m’/s) K.a

9. Determine experimental overall mass transfer coefficients for liquid phase.

% C'“u — PTJ;yl * Cle =_PT,axyn
R |
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* log AC = [(C et ~Co) = (Cant =~ Coms)]

log (C: exit "Cm'r)
_(C tan k _ka)_
* La‘= Rab.r
" Veotiom X108 AC
10. Prepare Table 7.

Yi Yo

: S——

Cext(kmol/m?) C*m(kmol/ma)_Cﬂnk(kmolfnﬁ) c*mk(kmnl/m.a)

log AC

11. Determine exper

*B =P, xy,

*R- - ch::ﬂ

* 10gAP=[(}::_

log[

* K.a=

* R:- =PT.axya

'}:::.:H*Cﬂﬂk

RY~(B,-P¥)]

R

abs

(5; - F*)
(F,—E%)

Y col

umn

xlog AP

12. Prepare Table 8.

: ! - " - . '
imenta: overail mass transfer coafficients for gas pnase.

Yo

P

P.”

log AP

V*.

13. Prepare Table 9.

I‘:Ga (exp, average)

’: Kl.a (calc) KGa{cnld Kla (exp,average)
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’ 14. Determine the column performance.

*%CP = 100,<£(.&°= tFar)xy "(E-'OL‘*'*_F; "E)xyi]
(F(‘:‘O, +Fn¢r)xy!

15. Prepare Table 10.

Ft i ' Yo P Fs (m*/s) i
L

=== ===

s
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Charac’tenstlc of the gacked column anq_packmg

Column inside mameter :

~ Raschig ring mtéigic diameter :
| Specific area of packing/ unit volume of tower:

_ Void ﬁ'acl:ipn -

Pac]s:mg fasior: ¥ e

RaSchmc:’ :‘h‘ﬁ ?or‘omaéef‘»ﬁ

..o_{:,gao
Ne=0:35

C;:L—E._i{’)'

D=0 0830m

H.o=12m

.. L,=0.010m

D; = 0.008m

D;, = 0.010 m

A= 4401:11/131

g= 0.81]:

Fp=1280 m"

F= 4
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