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Experimental probe into the influential
parameters on the CQ, absorption
process in the ammonia solution under
the different liquid-gas ratio conditions

ZHU Fu-dong

( School of Environmental Science and Engineering Tianjin Uni-

versity Tianjin 300072 China)

Abstract: The present paper is to make a probe into the influence
of the process parameters on the CO, removal rate under the dif-
ferent liquid—gas ratio conditions in the packed tower for the am—
monia decarburization. For the said purpose we have investiga—
ted the 4 process parameters ( that is the temperature the resi—
dence time; the CO, concentration and the CO, loading) . To
consummate the ammonia decarburization process and promote its
engineering application we have managed to conduct the investi—
gative experiments under the 5 different liquid-gas ratio conditions
(suchis 2.5 L/m’; 4 L/m’; 6 L/m’; 8 L/m’; 10 L/m") by
changing one of the process parameters. The results of our inves—
tigation prove that the CO, removal rate tends to decrease slightly
with the increase of the reaction temperature the increase of the
liquid-gas ratio which plays an important part in the CO, removal
rate while the temperature remains lower. This is because the in—
crease of ammonia concentration helps to improve effectively the

CO, removal rate especially under the low liquid-gas ratio. For

example when the liquid-gas ratio is greater than 2. 5 L/m’ (it is

possible to make nearly one hundred percent ( 100%?).\ removal
rate when the ammonia concentration is 5 qnol /x| What 1s more

increasing the residence time can helpsto extend the contact of the
simulated gas and ammonia so-as to promote CO, removal rate es—
pecially when the liquid-gas ratio is low. However increasing the
inlet CO, concentration and CO, loading fails to lead to the rise of

CO, removal rate. Furthermore regulating the liquid-gas ratio

can effectively cope with the effects brought up by the change of

the reaction temperature the ammonia concentration the resi—
dence time the inlet CO, concentration and the CO, loading so
as to ensure the stable operation of the CO, capture system. And

finally comprehensive comparison proves that 6-8 L/m’ is the
best suitable application range for the liquid-gas ratio parameters.

Thus the study of CO, loading also indicates that with the con—

sumption of effective ammonia components during the CO, absorp—

tion process the absorptive capacity of the solution can be re—
duced significantly. As is known for the 2 mol/L dilute ammonia

absorbing solution when the CO, loading can be made over 0. 8

mol/L it would be necessary to take into account the rich liquid

regeneration rate as a result of CO, absorption.

Key words: environmental engineering; ammonia decarburization
process; liquid-gas ratio; temperature; residence
time; CO, concentration; CO, loading
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Fig.2 Schematic diagram of inlet horn expansion angle
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3 ( )

Fig.3 Streamline of the different inlet horn expansion angle schemes in the main view

4 ( )

Fig.4 Streamline of the different inlet horn expansion angle schemes in the top view

5

Fig.5 Electric field inlet velocity distribution of the different inlet horn expansion angle schemes
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Table 2 Statistics of simulation results at different outlet

horn convergence angle

0.31 0.32 0.36 0.48 0.58

/Pa 12 19 26 33 41 °
0.14 0.22 0.30 0.37 0.47 N

10.

6

Fig.6 Schematic diagram of outlet horn convergent angle

7

Fig.7 Velocity distribution contour of the final electric field outlet for different outlet horn convergent angle

8 ( )

Fig.8 Velocity distribution contour of the outlet area for different outlet horn convergent angle ( top view)
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9 ( )
Fig.9 Effect of different hopper baffle design on flow field ( the top: velocity distribution contour; the bottom: streamlines)

10

Fig.10 Numerical simulation results of electric field
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Fig.11 Particle trajectoriesfor different particle sizes

12
Fig.12 Velocity distribution of hot air blowing system
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13

Fig. 13 Velocity distribution of insulator outer wall

14

Fig.14 Velocity distribution contour of hot air blowing system at different height cross — sections
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On the practical application of CFD to
the design of ESP for ultradow pollu-
tants emission

YE Xingian

( Fujian Longking Co. Ltd. Longyan 364000 Fujian China)

Abstract: This paper intends to provide a reasonable layout of the
flow optimization of the ESP ( electrostatic precipitators) based on
the CFD ( Computational Fluid Dynamics) simulation method and
its corresponding practical engineering application of the ESP. As
is known the said ESP method can not only help to balance the
emission flow distribution but can greatly improve the deviation
of the dust amount too. The simulation method we have devel-
oped has just started from the more and more strict demands for
the environmental protection and research progress in this way.

As one of the key factors influencing the efficiency of ESP the
goal for heightening the said efficiency may include the following
aspects: the branch flow deviation; the chamber flow distribu—
tion; the flow resistance; the selection of the electrode configura—
tion and the hot air circulation system for,the insulator chamber

etc. which are of great significance (o the environment particu—
larly from the point of view~of the#conic angles of the inlet and
outlet. The simulatiémresults we have done show that it is of great
significanceto take into account the flow distribution and the dust
amount ‘deviation. With the increase of the expanding conic angle
ofthe inlet and the shrinking conic angle of the outlet it is prone
to spoil the uniformity distribution of ESP body velocity and lead
to the enlargement of its resistance. Therefore reasonable design
of the hopper baffle will be of great help to alleviate the high
speed area at the bottom of the chambers and reduce the strong
backward flow produced in the hoppers. What is more for the

electrode configuration types since the type-needle parallel line
to the plate is superior to the perpendicular one in considering the
higher breakdown voltage

more uniform current density will be

more favorable for the dust collection. At the same time the im—
proved hot air blowing system can also help to solve the short cir—
cuit of the insulation system. Therefore the optimization of the
flow field through the CFD improvement can be expected to pro—
vide a highly valuable reference for EPS design operation and di-
agnosis analysis.

Key words: environmental engineering; ESP; numerical simula—

tion; flow field design; ultradow emission
CLC number: X511 Document code: A

Article ID: 1009-6094( 2018) 02-0743-08





