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Abstract: The large number of high—temperature dust—containing gases produced in the production of industrial furnaces carry a lot of
waste heat and energy. If they can be reasonably recycled it will create great economic and environmental value. Therefore the purification
and dust removal of high—temperature gas is a key technology to realize the effective utilization of resources and environmental protection.
The new metal porous material has excellent applicability and superiority in high—temperature flue gas dust removal due to its good temper—
ature resistance mechanical properties and thermal conductivity. In this paper the metal wirework ash bag filter was selected as the re—
search object. Through the combination of experiment and numerical simulation the influences of the inlet air flow rate dust concentration
and inlet temperature on the pressure drop of the dust removal system were explored. The experimental results show that the pressure drop
of the system increases with the increase of the inlet air flow rate. When the inlet clean air flow rate increases from 0.4 Nm’/h to
34.3 Nm®/h the pressure drop increases rapidly from 12.6 Pa to 1 989 Pa. The system pressure drop of dusty gas is higher than that

of clean air under the same gas flow rate and the pressure drop increases with the increase of ash concentration in gas. When the dust con—

:2020-08-06; : DOI: 10.13226/j.issn.1006—-6772.1F20080624
( XDA21040500)

(1988—) o E—mail: zhang_wanjing@ 163.com. El'-l E

: o E—mail: xlwei@ imech.ac.cn - . |

. J. 2020 26( 5) : 90-96.

.. L . . . e e T

ZHANG Wanjing WEI Xiaolin LI Teng et al. Research on metalwirework filter dust removal technology for high mﬁ_ﬂ

temperature dusty flue gas of industrial furnace J .Clean Coal Technology 2020 26( 5) : 90-96. =

90



2020 5

centration is higher than 53 g/m’ the pressure drop decreases. The higher the inlet temperature is the higher the average pressure drop of
the system is. When the inlet temperature rises from 13 °C to 202 °C the pressure rises from 520.5 Pa to 941.5 Pa. The simulated pressure
drops and outlet temperatures are in good agreement with the experimental results. Under the conditions of lower inlet temperatures( <300
°C) the system pressure drop of dust collector is mainly affected by the surface pressure drop of the metal wirework filter bag. When the
inlet temperatures increases the pressure drop increases significantly. The pressure drop is approximately 3 000 Pa for the inlet tempera—
ture of 600 °C greatly higher than thesurface pressure drop of the bag filter. And thus the pressure drop of the structure of dust collector
needs to be considered during the design of bag filter.

Key words: sintered metal wirework filter; high temperature gas filter; gas—solid two—phase flow; numerical simulation; pressure drop
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Fig.2 Metal wiremesh dust collector
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Table 2 Dust concentration under different conditions
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Fig.5 System pressure drop of dust collector for dusty gas
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Fig.9 3-D model of bag filter
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Fig.11  Outlet temperature of dust collector
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