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+emesoscopic impactor filter is designed to filtrate aerosols in the containment, which has not only high collection efficiency but
also small flow resistance. In this paper, the influence of structural parameters and working parameters of the inertial impactor on
collection performance is studied by the computational fluid dynamic (CFD) method. Under the small Reynolds number, the
laminar model is used to simulate the continuous phase, and the discrete phase model (DPM) is used to track the trajectory of the
particle. Based on the response surface methodology (RSM), the prediction model of collection efficiency and pressure drop is
obtained, which will provide a reference for the design and manufacture of the filter in the future.

1. Introduction

After the nuclear accident in +ree Mile Island, USA, some
foreign research institutions have proposed a variety of
technical measures and design requirements [1–4]. Fur-
thermore, some specific methods and measures have been
given to ensure the integrity of the containment when severe
accident occurs. Once the integrity of the containment is
threatened, it is a common design concept of international
research institutions that radioactive aerosols in contain-
ment can be discharged outward by active pressure relief so
that the pressure in the containment cannot exceed its load-
bearing limit. However, if the exhaust gas is discharged
directly without being filtered, it will inevitably cause ra-
dioactive contamination to the surrounding environment
and residents. +erefore, the radioactive material in the
exhaust gas must be filtered by a filter device installed on the
pressure relief line to minimize the radioactivity of the
aerosol so that the radioactivity of the containment gas is
maintained at a low level within the legally permissible
range.

At present, the filters mainly used in nuclear power
plants are bubble-column filters, sand bed filters, high-ef-
ficiency air filters, metal fiber filters, and so on [5]. +rough

investigation and research, it was found that the bubble-
column filter completes aerosol washing by an L-type
venting tube submerged under the washing liquid; the sand
bed filter traps aerosols through a special fine sand filter
material; the high-efficiency filter is a disposable dry filter by
using a multilayered filter material to collect aerosols; and
the metal fiber filter filtrates the aerosol mainly by a mul-
tilayer filter made from stainless steel fiber [6, 7]. Although
these kinds of filters can filtrate the radioactive aerosol in the
containment, a large amount of radioactive waste is gen-
erated after filtration, which will cause new radioactive
contamination and cannot purify the aerosol completely.

In order to solve this problem, a new filter which is
designed based on the mesoscopic inertial impactor is
proposed. In 1955, J. B. Wong first proposed the use of
mesoscopic inertial impactor to filtrate aerosols [8]. In re-
cent years, many scientists have devoted to the design and
development of the inertial impactor [9–18]. Because of its
simple structure, low flow resistance, and high-efficiency
performance, the inertial impactor has been widely used to
collect and monitor the aerosol particles. In our previous
work, a T-typemesoscopic impactor filter has been proposed
to collect aerosols (as shown in Figure 1) [7]. Although the
impactor has high collection efficiency, there is a high flow
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resistance due to the small turning angle of the impactor.
Based on which, a new mesoscopic impactor filter with high
collection efficiency and low flow resistance introduced in
this paper is invented. +e effects of the inlet diameter,
turning angle, pipe length, flow velocity, and particle di-
ameter on the collection performance are studied by
employing experimental design and numerical simulation.
+is method not only reduces the cost of studying these
factors one by one but also provides a model to predict
collection efficiency and pressure drop, which is helpful to
the design and manufacture of filters in the future.

2. Model Setup

2.1. FiltrationPrinciple andModelDevelopment. For filtering
radioactive contamination, the mesoscopic impactor filter
studied in this paper is installed on the pressure relief line as
a part of the filtered containment venting system. +e fil-
tration process is as follows: after the isolation valve of
containment is opened in the late period of severe accident,
the gas in the containment will be filtered through a filtered
containment venting system.+e filtered gas is monitored by
the radiation monitoring system and then discharged into
the atmosphere through the chimney. By reference to the
relevant data, it can be known that when the containment
begins to relieve pressure, the state of the aerosol in the
containment is shown in Table 1 [19]. From the calculation,
it can be seen that when the filtered containment venting
system is turned on, the volume flow rate of the aerosol
passing through the impactor is about 1120m3/h. Because of
the high flow rate of aerosol in filtered containment venting
systems, when severe accidents occur, the design of a whole
inertial impactor filter based on this flow rate will not be
conducive to the control of the experimental cost. +erefore,
at the early stage of research, we designed and manufactured
an inertial impactor (as shown in Figures 2(a) and 2(b)) at
small flow rates (1.5∼5m3/h) based on previous studies to
verify the filtration performance of the impactor. Once this
design is used in filtered containment venting systems, we
will design a filter with enough surface area to reduce the
pressure in the containment according to the flow rate of the
airflow. However, in order to simplify the calculation, only a
single inertial impactor is studied in this paper.

Conceptual illustrations of the basic building block of an
inertial impactor are shown in Figure 2(c), in which a stands

for pipe length, b stands for the inlet diameter, θ stands for
the turning angle, Vg stands for the inlet velocity, and d
stands for the particle diameter. An inertial impactor con-
sists of an inlet, an outlet, and a wall part. When the aerosol
particles enter the inertial impactor with airflow, the di-
rection of the airflow suddenly changes when passing
through the elbow. +e aerosol particles with a large mass
tend to follow the original trajectories due to the inertia
effects [20] so that they cannot follow the airflow and collide
with the wall, which is used for capture. +e aerosol with
small particles has good followability to the airflow and is
easy to flow out with the airflow without being collected. It is
easy to cause blockage of the flow channel by using a tra-
ditional filter. However, the mesoscopic impactor filter
studied in this paper has an inlet diameter three orders of
magnitude larger than the aerosol particle size, which sig-
nificantly improve the airflow velocity and effectively reduce
the frequency of blocking.

2.2. Initial Conditions and Boundary Conditions. In this
work, the Stokes equation (N-S equation) and the continuity
equation are built and solved by the DPM model. In the
process of calculation and solution, according to the nuclear
power plant accident conditions, the internal temperature of
the impactor is set to 150°C, and the internal gas-solid two-
phase pressure is set to 0.407MPa [21]. +e aerosol in the
containment of the nuclear power plant is a mixture and
contains a large number of dense cladding materials, which
are made from alloy. +erefore, the alloy particles are ap-
plicable in the calculation. Its density is 8030 times of the air
density. After investigation, the effects of gravity, Brownian
motion, drag, thermophoresis force, Saffman force, and
pressure gradient force on the particles are considered [4].

In order to depict the inertial impactors’ performance,
totally 27 simulation cases with different geometry param-
eters (inlet diameter, pipe length, and turning angle) were
studied. Commercial software ANSYS15.0 is used to solve
the governing equations. Considering the accuracy and
efficiency of the calculation, the sensitivity of the grid was
analyzed for each geometry by using different mesh sizes
with the collecting efficiency as an indicator. +e particle
orbital model is used to simulate the gas phase, particle
phase, and the coupling between the two phases in this work.
Before simulating particle motion, the inlet and the outlet of
the impactor are set as an escape surface, and the wall surface
is set as a trap surface. In addition, it is assumed that the
particle velocity at the inlet is the same as the air velocity in
the impactor.

T
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Nozzle

Jet exit

Impaction plate Trajectories

Stream lines

Figure 1: T-junction inertial impactor model (W stands for the
inlet nozzle diameter, T stands for the inlet nozzle height, and Y
stands for the outlet diameter).

Table 1: Aerosol properties in the containment of the Qinshan
Nuclear Power Plant during severe accident.

Aerosol properties Value
Mass flow rate 3.5 kg/s
Temperature 145°C
Pressure 0.45MPa
Specific gravity 3.4 kg/m3

Aerosol concentration 0.1 g/m3
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2.3. Comparison of Model Simulation with Experimental
Data. In the paper “Research on submicron particle sam-
pler based on inertial impactor,” Zhou Guangchao et al. [22]
have measured the collection efficiency curve of the
mesoscopic inertial impactor through experiments. In order
to verify the accuracy of the simulation results, the simu-
lation was carried out with the experimental parameters in
[22]. +e comparison between the calculated results and the
experimental data is shown in Figure 3. It can be seen from
the figure that calculations agree well with the published
experiments. +at means the simulation calculations in this
paper can be used to simulate the collection efficiency of
inertial impactors.

2.4. Response Surface Design. Response surface design is a
commonly used data processing method in experimental
design. Its working principle is to select the response
surface equation according to the actual situation firstly
and then estimate the response coefficient according to
the least-squares method to obtaining the initial response
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Figure 2: Inertial impactor model. (a) +e cross-sectional structure of an experimental sample containing 126 mesoscopic impactors.
(b) Photograph of the experimental sample fabricated in stainless steel. (c) Conceptual illustrations of the basic building block of the
mesoscopic impactor.
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Figure 3: Collection efficiency curve of the designed particle
sampler.
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surface equation. In the end, based on the magnitude of
the significance test value, the factors in the equation that
have a significant influence on the objective function can
be analyzed.

+e response surface is adequately fitted by a second-
order polynomial model, as given in the following equation
[23–25]:

Y � β0 + 
k

i�1
βixi + 

k

i�1
βiix

2
i + 

i<j
βijxixj + ε x1, x2, . . . , xk( ,

(1)

where Y is the response defined as collection efficiency or
pressure drop, k is a variable, β0, βi, βii, and βij are co-
efficients of the intercept, linear, square, and interaction
effects, respectively, and ε is the error.

3. Results and Discussion

3.1. Flow Field Analysis. In order to simplify and more
accurately perform the simulations, it is assumed that the
velocity of the discrete phase is the same as that of the
continuous phase. +e velocity magnitude contours and
particle trajectories of the impactor with a turning angle of
110°, a pipe length of 5mm, and an inlet diameter of 1mm
are shown in Figures 4 and 5, respectively. As shown in
Figure 4(a), under the effect of inertia, the aerosol flows close
to the lower wall of the pipe, and particles are collected after
impacting the wall.+ere are two recirculation zones formed
in the pipeline. +e velocity vectors in Figures 4(b) and 4(c)
show the recirculation flow in zone A and zone B, re-
spectively. Verlaan [26] mentioned in his paper that the
recirculation flow in the pipe reduces the flow path and
significantly increased the air velocity of the main gas
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Figure 4: Airflow field in the impactor. (a) Velocity magnitude contour of the impactor; (b) velocity vectors of the recirculation zone A;
(c) velocity vector of the recirculation zone B.
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stream, which is conducive to the improvement of collection
efficiency. Figure 5(a) depicts the particle trajectories and the
flow streamline of the particle with a diameter of 2 μm in the
inertial impactor. It can be inferred from Figure 5(b) that the
airflow at the inlet changes direction for the first time. Due to
the effect of inertia, the particles near the entrance wall are
not easy to change the direction of movement, so they collide
with the wall and are collected, while the particles far from
the wall enter the elbow with airflow. When the direction of
the airflow changes again, most of the particles are collected,
while a small part of them flow out of the tube. Partially
enlarged view of the selected zone B is shown in Figure 5(c).

3.2. Influence of Factors on Collection Efficiency. In the first
step of this research, the effect of airflow velocity on the
performance of the inertial impactor was investigated. +e
chosen impactor has a turning angle of 110°, a pipe length of
4mm, and an inlet diameter of 1mm. +e collection

efficiency curves of the inertial impactor at different ve-
locities are shown in Figure 6(a). It can be seen that the
collection efficiency increases as the velocity increases at the
same particle diameter. At the inlet velocity of 8m/s, par-
ticles larger than 1.5 μm can be completely collected, while
when the inlet velocity is 2m/s, only particles greater than
4 μm can be completely collected. It can be observed from
the theoretical analysis that the greater the inlet velocity, the
greater the inertial force.+erefore, at high inlet velocity, the
collection efficiency of small particles is easy to reach 100%.

+e influence of the turning angle on collection effi-
ciency at different particle diameters is demonstrated in
Figure 6(b). +e results show that the larger the turning
angle, the lower the collection efficiency and the smoother
the efficiency curve. +is is because with the increase in the
turning angle, the direction of the airflow becomes
smoother. +erefore, the change in the direction of particle
movement is decreased, and most of the particles flow out of
the tube with the airflow.
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Figure 5: (a) Particle trajectories of the impactor; (b) partially enlarged view of the selected zone A; (c) partially enlarged view of the selected
zone B.
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+e influence of the inlet diameter on collection effi-
ciency at different turning angles is shown in Figure 6(c).+e
results of the model with a turning angle of 110° depicted
that collection efficiency is continuously decreased from
100% to 47.8% when the inlet diameter varied from 0.5mm
to 5mm. It can be seen from the figure that as the inlet
diameter increases, the collection efficiency decreases. +e
increased inlet diameter would extend the flow area of
particles in the pipeline, and at the same time, the velocity
direction of the airflow tends to be gentle. +erefore, the
particles have good followability to the airflow and are easy
to flow out with the gas stream without being collected.

Besides, the simultaneous increase in the turning angle and
the inlet diameter enhances this effect.

Figure 6(d) displays the effect of pipe length on col-
lection efficiency. All models have the same inlet diameter of
1mm. By increasing the pipe length from 1mm to 6mm, the
collection efficiency is gradually increased. It can be ob-
served that the collection efficiency increases with the in-
crease of pipe length. However, for large particles, when the
pipe length exceeds twice the inlet diameter of the impactors,
increasing the pipe length has very little effect on promoting
collection efficiency. For example, the collection efficiency
for particle diameter of 2 μm at pipe length of 2mm is nearly
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Figure 6: (a)+e influence of inlet airflow velocity on collection efficiency; (b) the influence of turning angle on collection efficiency; (c) the
influence of inlet diameter on collection efficiency; (d) the influence of pipe length on collection efficiency.
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45.7% greater than that of 1mm, while the collection effi-
ciency at pipe length of 4mm is only 0.4% greater than that
of 2mm.

3.3. Influence of Factors onPressureDrop. Pressure drop is an
important index to judge the performance of a filter. +e
filter used in the containment requires a low flow resistance
to ensure the containment pressure relief following the
nuclear accident. In this group of simulations, the effect of
gas velocity, turning angle, and pipe length on pressure drop
of the inertial impactor has been investigated.

+e influence of the turning angle on pressure drop is
shown in Figure 7(a). It is clear that the difference of
pressure drop between the model with a turning angle of
110° and 120° is not obvious, while it has sufficient influence
on the impactor with a turning angle less than 110°. In
addition, the flow velocity has a great influence on the
pressure drop. As the flow velocity increases, the pressure
drop is continuously increased.

Figure 7(b) displays the effect of pipe length on the
pressure drop.+e turning angle of the model is 110° and the
inlet diameter is 1mm. It shows that pipe length has little
effects on pressure drop with flow velocity less than 5m/s, so
the fluctuation of pressure drop curve can be ignored within
a narrow pipe length range.

3.4. Analysis of Response Surface Model. As mentioned
above, the inlet diameter, pipe length, turning angle,
particle diameter, and airflow velocity will affect the fil-
tration performance, but the influence of various factors on
the collection efficiency and pressure drop is different. In
order to get the influence of various factors, 41 models
involving 5 physical factors were designed by the Box–
Behnken method to reduce the calculation time. All those
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Figure 7: (a) +e influence of turning angle on pressure drop; (b) the influence of pipe length on pressure drop.

Table 2: Test results of 41 cases with various parameters.

Number b
(mm)

a
(mm)

θ
(°)

d
(μm)

Vg
(m/s)

CE
(%) ΔP

1 1 2 110 2.5 5 100 241.8
2 2 2 110 2.5 8 34.1 678.5
3 2 4 130 4.0 5 96.6 137.5
4 2 6 110 2.5 8 99.4 631.9
5 1 4 110 4.0 5 100 25
6 3 6 110 2.5 5 89.9 294.4
7 2 4 110 4.0 2 98.9 50.8
8 2 4 90 2.5 2 91.9 81.8
9 2 4 130 2.5 8 93.5 334.2
10 2 4 130 2.5 2 19.9 30.7
11 2 4 110 1.0 8 79 634.1
12 2 2 110 4.0 5 36.9 260.4
13 3 4 110 2.5 8 45.3 757.2
14 3 2 110 2.5 5 14.2 272.6
15 1 4 90 2.5 5 100 415.3
16 3 4 110 2.5 2 15.5 49.4
17 2 2 110 1.0 5 12.3 267.8
18 1 4 110 1.0 5 89.6 250
19 2 6 110 4.0 5 100 255.6
20 2 6 130 2.5 5 94.9 149.6
21 2 2 90 2. 5 25.7 470.4
22 1 4 130 2.5 5 100 152.7
23 3 4 90 2.5 5 31.1 564.1
24 3 4 110 4.0 5 50.4 289.2
25 1 4 110 2.5 8 100 564.8
26 2 4 110 1.0 2 9.8 50.8
27 2 2 110 2.5 2 16.6 45
28 1 4 110 2.5 2 95.5 56.2
29 2 2 130 2.5 5 27.9 136.4
30 1 6 110 2.5 5 100 250
31 2 6 110 2.5 2 88.9 50.8
32 2 4 110 4.0 8 100 626.1
33 3 4 130 2.5 5 28.1 147.7
34 2 4 90 4.0 5 100 457.7
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models are simulated in the same condition as defined
before. Calculation results as well as initial parameters are
listed in Table 2.

With the response surface methodology, the relationship
between collection efficiency, pressure drop, and various
factors is obtained. We can obtain the filtration performance
of the impactor under different working conditions by
calculation.

+e following equations describe the effects of different
parameters on separation efficiency and pressure drop,
respectively:

CE � − 349.05 − 33.9b + 34.10a + 6.40θ + 50.70d − 6.40Vg

+ 9.50ab − 0.04bθ + 4.6bd + 2.10bVg − 0.03aθ

+ 3.70ad − 0.30aVg + 0.10θd + 0.28θVg − 3.78dVg

− 13.30b
2

− 5.40a
2

− 0.04θ2 − 9.90d
2

− 1.33Vg
2
,

(2)

ΔP � 535.30 + 104.40b + 4.30a − 19.50θ + 2.02d

+ 355.10Vg + 1.70ab − 1.90bθ − 0.83bd + 16.35bVg

− 0.08aθ + 1.05ad − 2.18aVg + 0.01θd

− 3.45θVg − 0.94dVg + 12.73b
2

+ 1.2a
2

+ 0.14θ2

− 0.43d
2

+ 10.82V
2
g.

(3)

Table 3 shows the results of the variance analysis of the
response surface model for collection efficiency. +e sta-
tistical results in Table 3 show that the influence of pipe
length, inlet diameter, and particle diameter on the quadratic
response surface model is extremely significant (P< 0.001).
+e F values given in Tables 3 and 4 are test statistics used to
determine whether an item is associated with a response.+e
larger the F value is, the more significant the influence of this
factor is [27]. +erefore, according to the magnitude of F
value in Table 3, the order of influence of parameters on
collection efficiency is inlet diameter> pipe length> particle
diameter> airflow velocity> turning angle in the studied
parameter norm. Figure 8(a) is a response surface for the
effect of inlet diameter and pipe length on collection effi-
ciency. It can be seen from the figure that as the inlet di-
ameter increases, the collection efficiency gradually
decreases; for a certain value of the inlet diameter, the longer
the pipe length, the higher the collection efficiency, and the
change of trend becomesmore andmore gentle. However, in

the process of design and production, an appropriate in-
crease in pipe length can increase collection efficiency, but it
will increase the difficulty in processing.

+e results of the variance analysis of the response
surface model for pressure drop are shown in Table 4. It can
be inferred that the model is mainly influenced by element
terms of three linear terms (b, θ, and Vg), two interactive
terms (bd and θVg), and two squared terms (θ2 and V2

g). In
addition, as seen from the table, a and d almost have little
influence on the pressure drop. Figure 8(b) gives the in-
teractive influence of turning angle and airflow velocity on

Table 2: Continued.

Number b
(mm)

a
(mm)

θ
(°)

d
(μm)

Vg
(m/s)

CE
(%) ΔP

35 2 4 110 2.5 5 98 250.4
36 2 4 90 2.5 8 98.8 1214.6
37 3 4 110 1.0 5 12.5 294.2
38 2 4 130 1.0 5 15.5 138.5
39 2 6 90 2.5 5 98.2 496.6
40 2 4 90 1.0 5 30.5 460
41 2 6 110 1.0 5 30.5 250.4

Table 3: Analysis of variance of collection efficiency.

Sources Sum of squares Mean square F value P value
Model 47767.70 2388.39 8.14 <0.0001
b 15506.48 15506.48 52.83 <0.0001
a 11777.68 11777.68 40.13 <0.0001
θ 622.50 622.50 2.12 0.1608
d 10155.60 10155.60 34.60 <0.0001
Vg 2838.23 2838.23 9.67 0.0055
b∗ a 1432.62 1432.62 4.88 0.0390
b∗ θ 2.25 2.25 7.666E − 003 0.9311
b∗d 189.06 189.06 0.64 0.4316
b∗Vg 160.02 160.02 0.55 0.4689
a∗ θ 7.56 7.56 0.026 0.8741
a∗ d 504.00 504.00 1.72 0.2049
a∗Vg 12.25 12.25 0.042 0.8402
θ∗d 33.64 33.64 0.11 0.7385
θ∗Vg 1112.22 1112.22 3.79 0.0658
d∗Vg 1159.40 1159.40 3.95 0.0607
b2 542.82 542.82 1.85 0.1890
a2 1470.30 1470.30 5.01 0.0367
θ2 684.25 684.25 2.33 0.1425
d2 1550.08 1550.08 5.28 0.0325
V2

g 445.16 445.16 1.52 0.2324

Table 4: Analysis of variance of pressure drop.

Source Sum of squares Mean square F value P value
Model 2.472E+ 006 1.236E+ 005 53.55 <0.0001
b 31773.06 31773.06 13.76 0.0014
a 2.56 2.56 1.109E − 003 0.9738
θ 5.377E+ 005 5.377E+ 005 232.94 <0.0001
d 3705.77 3705.77 1.61 0.2197
Vg 1.579E+ 006 1.579E+ 006 683.88 <0.0001
b∗ a 46.24 46.24 0.020 0.8889
b∗ θ 5913.61 5913.61 2.56 0.1252
b∗d 12100.00 12100.00 5.24 0.0331
b∗Vg 9920.16 9920.16 4.30 0.0513
a∗ θ 42.25 42.25 0.018 0.8937
a∗ d 39.69 39.69 0.017 0.8970
a∗Vg 686.44 686.44 0.30 0.5916
θ∗d 0.42 0.42 1.830E − 004 0.9893
θ∗Vg 1.719E+ 005 1.719E+ 005 74.48 <0.0001
d∗Vg 16.00 16.00 6.931E − 003 0.9345
b2 2.84 2.84 1.232E − 003 0.9723
a2 289.88 289.88 0.13 0.7268
θ2 12151.68 12151.68 5.26 0.0327
d2 760.09 760.09 0.33 0.5725
V2

g 32050.59 32050.59 13.88 0.0013
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pressure drop. It can be seen that when the airflow speed
is small, the pressure drop is maintained at a lower level.
As the gas flow velocity increases, the value of pressure
drop gradually increases, and the smaller the turning
angle, the more obvious the pressure drop increases.
+erefore, for high airflow speed, the turning angle can be
appropriately increased to reduce the pressure drop of the
impactor.

4. Conclusion

In this work, the effects of structural parameters and
working parameters of the inertial impactor on collection
performance were investigated by simulation. In the sim-
ulation, the gas-solid two-phase flow in the impactor was
simulated by the Euler–Lagrangian method. +e particle
motion is simulated by solving the motion equations of each
discrete phase. In addition, in order to find out the influence
degree of each factor on the filtration performance, the
response surface methodology was used to analyze the in-
fluence of each parameter on collection efficiency and
pressure drop. +e following conclusions can be obtained
through analysis:

(1) +e pipe length, inlet diameter, and particle diameter
have a significant impact on collection efficiency.
Decreasing inlet diameter and increasing airflow
velocity can improve collection efficiency. For the
inertial impactor with the same structure, the larger
the particle diameter, the higher the collection effi-
ciency. Furthermore, when the pipe length is less
than twice the inlet diameter of the impactor, in-
creasing the pipe length can significantly improve the
collection efficiency.

(2) +e effect of inlet diameter, turning angle, and air-
flow velocity on pressure drop is significant. Pressure
drop can be obviously decreased by increasing the
turning angle at high flow velocity. It can be sum-
marized as a universal method to design or optimize
the inertial impactor.

(3) In this paper, the formulas for calculating collection
efficiency and pressure drop are obtained by the
response surface methodology. +e formulas can
fully reflect the influence of the impactor structure
and working parameters on collection performance,
which will be helpful to impactor design and
manufacture.

Compared with previous works, it is the first time to
design and simulate a 3D impactor model to investigate the
influence of structural parameters and working parameters
on the aerosol collection performance, which is meaningful
for designing and optimizing the inertial impactor. How-
ever, this paper only studied the case of one unit of the
inertial impactor. In the future, multiple impactors in
parallel will be studied for different flow rates. In addition,
compared with the traditional filter, the mesoscopic inertial
impactor has a larger aperture in a single flow channel. As
long as the filter surface area is designed properly, the filter
will not cause serious blockage in a short time, or excessively
hinder the pressure relief of the containment. Under the
long-term working conditions, the impactor may be
blocked, which could be the subject of future work.
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