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FILTER MEDIA

Filter bags need an optimised 
cleaning system to obtain minimum 
compressed air consumption with 

maximum cleaning efficiency. In effect, 
bag filter pressure drop must be kept as 
low as possible for filter bags to work at 
their best. 

While dust is transported by process 
gases and is blocked on the external 
surface of filter bags, it forms a ‘cake’, 
which builds up while the filtration 
process continues. Bag filter pressure 
drop consequently increases and gas flow 
decreases with dust cake thickness. The 
dust cake must be removed to stop the 
pressure drop increase, so that the bags 
can return to their original permeability 
and maximum filtration potential.

Dust cake removal is obtained by means 
of a shock wave travelling along the bag 
length, which pushes the cloth outwardly 
until the bag reaches its maximum extent. 
The wave then causes the inert dust cake 
to detach and it falls into the hopper (see 
Figure 1).

The cleaning system is traditionally 
dimensioned using ejector flow theory to 
size the Venturi nozzle system. However, 
new trends of bag filters 
design, with bags length 
of 8m, 10m, 12m or 
more, require further 

investigations to maintain an efficient 
cleaning environment, while reducing 
energy consumption.

Boldrocchi has adopted a two-pronged 
approach. Firstly, as opposed to the 
traditional design based on theory, the 
company has built a physical model to 
reproduce bag operation, so that the 
shock wave intensity can be measured for 
different sized bags and various cleaning 
system parameters.

Secondly, the same model system has 
been simulated using Computational Fluid 
Dynamic (CFD) software and the results 
of the two types of analysis methods can 
then be compared to give an optimal 
shock wave pulse.

Bags test equipment
The test equipment (see Figure 2) 
reproduces the same cleaning system 
layout and bag operative conditions (in 
terms of filtration velocity) as seen in a 
real-life installation. The main components 
of the system include:
• plenum: where a compressed air blow
pipe is installed
• fan: to keep the plenum and bags
underpressure (negative), plus a complete 
of expulsion stack and flow rate 
regulation system
• compressed air tank and cleaning valve
(membrane or piston type)
• control system: to generate the impulse
to clean the bag

• data acquisition system:
an oscilloscope and a PC, 
which acquires data from the 
oscilloscope.

The flexibility of the test system 
allows every parameter to be 
changed for different combinations 
of cleaning valve and blow pipe, 
distance between blow pipe 

and bag, size and shape of nozzle and 
Venturi, electrical impulse duration, etc. 
In addition, airflow can be adjusted and 
different filtration velocities and a bag’s 
differential pressure can be simulated. 

Measured values
Sensors are installed at different points on 
the bag surface and receive the pressure 
wave before sending an analogue signal 
to an oscilloscope (see Figure 3).

Boldrocchi has developed a two-pronged test to quantify the most efficient 
system settings for cleaning different sized filter bags. The tests involve 
a physical model of a baghouse system as well as Computational Fluid 
Dynamic (CFD) simulation, which enable Boldrocchi to better evaluate 
efficient filter media cleaning with energy savings.
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 IBetter cleaning at length

Figure 1: bag cleaning process. Detaching of dust from 
bag surface with shock wave pulse

Figure 2: bag testing equipment

Figure 3: acquisition 
system: oscilloscope 

and PC
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Previous experiences dictate the correct 
bag pressure values corresponding to 
different applications and processes 
necessary to achieve efficient bag cleaning 
and optimal differential pressure for the 
bag filter.

The test system enables checks as to 
whether a combination of bag, valve, 
blow pipe and Venturi nozzle is suitable 
to obtain the desired shock wave value 
on the bag surface, leading to a correct 
cleaning and permeability regeneration on 
the whole bag surface.

The oscilloscope provides a measured 
output in the form of a graph, showing 
shock wave duration and peak value at 
different positions on the bag surface, as 
a function of time (see Figure 4). 

For a specific type and size of cleaning 
valve, chosen on the basis of bag length 
and number of bags fed by each blow 
pipe, it is possible to obtain higher 
pressure peaks at lower compressed air 
consumption, by optimising impulse 
duration, blow pipe position and Venturi 
configuration.

Tests are repeated for different 
configurations and the results are 
collected and shown as graphs, depicting 
the value of pressure peak as a function 
of valve opening time or system 
configuration (see Figure 5). Results are 
collected in a data base and are mainly 
used to optimise cleaning systems for long 
bags (see Figure 6). 

Computational fluid 
dynamic (CFD) analysis
Fluid dynamic software is used to 
study a wider number of cleaning 
system configurations to define 
which are to be tested on the 
physical model.

The first runs of CFD software 
are performed to validate 
the algorithms and check the 
correspondence of calculated values 
with the results measured on the 
physical model.

The boundary condition at the 
blow pipe inlet is a pressure – time 
curve, coming from the valve 
supplier (see Figure 7). Different 
membrane and piston valves’ 
curves have been used.

After the validation of the 
software, the optimisation of 
meshing strategies and definition 
of boundary conditions, CFD tests 
the complete configuration of valve, blow 
pipe, bag inlet and Venturi system. These 
tests supply two results, compressed air 
speed and pressure, in different sections 
of the cleaning system (see Figure 8). 

Figure 9 shows the detail of a 
secondary airflow dragged inside the bag 
by means of viscous phenomena, thanks 
to primary flow energy. This mechanism 
proves more useful with longer bags to 
reduce compressed air consumption and 
save energy. 

Conclusion
The goal of the project was to create 
a tool to check the correct cleaning of 
every kind of filter bag, with a specific 
combination of cleaning valve, blow pipe, 
Venturi nozzle system.

This goal has been achieved. The 
combination of experimental measures 
and CFD calculations gives the option to 
install long filter bags, with a dedicated 
cleaning system and tested performance, 
eliminating the risk of undersizing or 
poor cleaning effects and optimising 
compressed air consumption.

Obviously, not all issues related to long 
bags installation depend on the cleaning 
system. Other aspects can be optimised, 
such as the process gas approach to bags, 
creating a new series of filters with a dual 
gas streams (side and bottom-top). 

Twin approach filters have recently 
begun operation in Europe and north 
Africa, with good performance in terms 
of differential pressure, compressed air 
consumption and low residual emissions.  
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Figure 5: behaviour of pressure peak on the bag surface during a change of system configuration

Figure 4: oscilloscope output graph
Figure 6: cleaning system test 
on a 12m long bag

Figure 7: boundary condition 
of valve output flow at blow 
pipe inlet

Figure 9: airflow the bag inlet

Figure 8: compressed airflow inside a baghouse 
cleaning system and at the inlet of the bags 
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