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1. Introduction 

In polymer processing field, mixing is a necessary 

process for obtaining uniform mass distribution and temper-

ature distribution, and then getting good performance. Usu-

ally, it is performed by the screw [1, 2], dynamic mixer [3] 

and static mixer [4]. 

In the past years, researches have been working on 

the mixing mechanism, aiming to improve the melt mixing 

quality. Robinson and Cleary [5] used the Lagrangian 

method to investigate the effects of screw pitch, knead block 

stagger angle, gap size, and filling level on the mixing be-

haviors, hence founding that the mixing rate was positively 

correlated to the screw pitch and gap size, and the largest 

mixing rate was obtained with the block angle of 30º, and 

the filling level of 50%. Cai et al. [6] investigated the mixing 

quality of the double-screw conical mixer, and produced 

best result and the lowest power consumption after choosing 

the particle diameter and rotation ratio. Belhout C. et al. [7] 

used numerical method to investigate the effects of Reyn-

olds number, viscosity, aspect ratio and the number of mix-

ing elements on the flow patterns and pressure drop of melt 

in static mixer. They found that the viscosity and Reynolds 

number, verified by similar experimental results, were two 

important factors influencing the performances of static 

mixers, and their results were similar to and verified by the 

experimental results. Huo et al. [8] found the reduction of 

rotational speed and filling level of screw mixer could in-

crease the mixing rate. Connelly et al. [9] used the segrega-

tion scale (S) to characterize the melt mixing quality. The 

separation scale characterises the mixing process, with 

smaller values indicating uniform mixing. They found at the 

initial stage, the twin screw mixer had uniform melt mixing 

quality than the single screw mixer, however after 10 revo-

lutions their segregation scales were nearly equal to each 

other. The minimum segregation scale of 100 µm was ob-

served in their results. More literature about mixing can be 

found [10].  

Although a lot of research has been done to im-

prove melt mixing quality, how to get the uniform melt mix-

ing quality with less pressure consumption is still a remain

ing issue. Talhaoui et al. [11] investigated the flow pattern 

and mixing behavior of fluid in newly-developed mixer, re-

alizing that the improvement of melt mixing quality usually 

comes with the increase of pressure drop and the length of 

mixers. Marschik et al. [12] investigated the effects of geo-

metrical parameters on the melt mixing quality, pressure 

consumption and energy dissipation of block-head mixer, 

and found the pressure consumption depends mainly on the 

number of flights at the same axial position. Their results 

also showed that the melt mixing quality had a positive cor-

relation with the pressure consumption and energy dissipa-

tion. 

In this study, a new type of dynamic mixer is de-

signed to mix two polymer melts. Three selected structural 

parameters of mixing zone, are used to analyse their influ-

ences on S and pressure drop (Δp), and the most effective 

structure for the product of S and Δp is obtained by using 

Taguchi orthogonal arrays method. The effects of flow rate 

and rotational speed on S and Δp are investigated, followed 

by the comparison among the mixing properties of the dy-

namic mixer those of screw-based mixers and slotted-screw 

mixers. 

2. Method and characterization 

2.1. Geometry and grid 

The dynamic mixer is mounted where two polymer 

melts converge, with an internal rotational cone-shape rotor 

driven by a servo motor, as shown in Fig. 1, a and b. The 

rotor has a skirt edge with the thickness of 2 mm, and there 

are N×M holes with diameter of d3, evenly distributed on the 

skirt edge. The inner space of dynamic mixer includes en-

trance, mixing and exit zones. The melts can successively 

flow through all of them, after being combined in mixing 

zone.  

Three main parameters N, M, and d3 of mixing 

zone are optimized for the minimum product of S and Δp 

using Taguchi orthogonal arrays method, and their levels 

and values are showed in Table 1. The N is the number of 

circles of holes, valued as 1, 2 and 3, the corresponding 

mailto:sunjiagang@tust.edu.cn
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height L2 of the shirt edge is 3, 6, and 9 mm, and the corre-

sponding length of mixing zone Lm is 18, 21 and 24 mm, 

respectively. The values of M are 14, 20 and 26, represent-

ing the numbers of holes per circle on the skirt edge. The 

values of d3 are 1.5, 2 and 2.5 mm, representing the diameter 

of holes on the skirt edge.  

The diameter Di and length Li of entrance zone are 

16 and 8 mm, and the diameter Do and lengths Lo of exit 

zone are 12 and 5 mm, respectively. The gap between the 

rotor and channel wall is 1 mm. Moreover, the other dimen-

sions are directly marked in Fig. 1b. The four positions Pr1 

to Pr4, located on inlet surface, junction between entrance 

and mixing zones, junction between mixing and exit zones, 

and outlet surface, respectively, are selected to observe the 

simulation results of dynamic mixer.  

In order to compare mixing properties, the screw-

based mixer and slotted-screw mixer with the same entrance 

and exit dimensions Di, Li, Do and Lo are selected to mix 

melts, as shown in Fig. 1, c and d. The pitch of screw-based 

mixer is 16 mm, same to Di. The gap between screw and 

channel wall is 0.8 mm. The thickness of screw-based flight 

is 2 mm. The Lm of screw mixer is equal to Ns∙Di+5 mm, 

where Ns is 5. 

Table 1 

Factor level 

Level 
Factor 

N M d3, mm 

Ⅰ 1 14 1.5 

Ⅱ 2 20 2 

Ⅲ 3 26 2.5 

 

a                                                    b                                                          c                                 d 

Fig. 1 Mixers: a) assembly drawing of dynamic mixer; b) the detail view of dynamic mixer; c) screw-based mixer; d) slotted-

screw mixer 

The models of the melts and the rotating parts in 

mixers are modeled using Solidworks software. The regular 

tetrahedral unstructured grids with edge length of 0.5 mm 

are meshed using Workbench software [13], as shown in 

Fig. 2. The grid overlapping technology is used to deal with 

the relationship between grids of melt and rotating parts 

[14]. 

 

a                                            b     

Fig. 2 The grids of melts and rotating parts of mixers: a) the 

dynamic mixer; b) screw-based mixer 

2.2. Governing equations and boundary conditions 

The following assumptions are imposed on the cur-

rent problem. The melt flow is a stable laminar flow of in-

compressible non-Newtonian fluid, ignoring inertia force, 

gravity, and effects of inlet and outlet, without wall slip be-

havior, and fully filling the channel [15]. Based on the as-

sumptions, the continuity, momentum, heat transfer and 

constitutive equations of the simulation are cited from the 

literature [16]. The relationships of viscosity and shear rate, 

moreover of viscosity and temperature are described by 

Bird-Carreau model and Arrhenius model [17]. And the 

physical parameters used in the simulation are from litera-

tures [18, 19].  

The boundary conditions include: The inlet flow 

rate is 15, 30 and 45 mL/min, and the pressure of outlet is 

0.1 MPa. The melt temperatures of the inlet and channel 

wall are constant, both 200 ℃. The rotational speed of rotor 

is set as 60, 120, 180, 240, and 300 r/min. In the Taguchi 

orthogonal arrays method, the inlet flow rate is 30 mL/min, 

and rotor rotational speed is 240 r/min. 

2.3. Calculation and result characterization 

The current problem is calculated using the Poly-

flow software, with a convergence accuracy 10-5 [20]. The 

Δp is calculated as follows: 

 

http://www.baidu.com/link?url=g3GNINKT14bbG4CYAiKgvqbZbGvtXR2TLUgv8eCv3v-7ahZzSSZYr1_gfr-pcG3ZT6aYpwuD_RMjPf7YyIrsnLsaMeUU6DmZ5xJXZboFu0K
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0 ,ip p p = −  (1) 

 

where: pi is the inlet pressure, and po is the outlet pressure. 
In order to characterize the melt mixing quality, the 

1000 tracer particles with different colours are added at the 

left and right sides of the inlet of the mixers, as shown in 

Fig. 3.  

 

Fig. 3 Distribution of tracer particles at the inlet of mixer 

The S named as segregation scale, is calculated us-

ing Eqs. (2)-(4) [9]. 
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where: jC   and jC  are particle concentrations of two posi-

tions with a distance r from each other; C  is average parti-

cle concentration; Ci is particle concentration at any point. n 

is the number of particle pairs; m is the number of particles; 

σ2 is the variance of the particle concentration.  

2.4. Taguchi orthogonal arrays method and results analysis 

Taguchi orthogonal arrays method L9(34) [21] 

with three parameters N, M, d3 and three levels (as shown in 

Table 1) are designed to optimize the dynamic mixer. The 

effects of parameters on the responses S, Δp and S∙Δp are 

analysed using Range analysis and Analysis of Variance 

(ANOVA). Based on the most effective structure for the 

minimum S∙Δp, the influences of the flow rate and rotational 

speed on S and Δp of dynamic mixer are further studied, and 

compared with those of screw-based mixer and slotted-

screw mixer. 

3. Result and discussion 

3. 1. The results of Taguchi orthogonal arrays method 

The results of Taguchi orthogonal arrays method 

are showed in Table 2. From the perspective of melt mixing 

quality and energy consumption, the criterion that “the 

smaller, the better” is used to evaluate S, Δp and S∙Δp. 
The results of Range analysis are showed in Ta-

ble 3. For S, the N has the largest R of 72.13 µm, then the M 

has 22.00 µm, and at last the d3 has the smallest R of 

20.53 µm, So the influencing order for S is N > M > d3. Sim-

ilarly, it can be concluded that the influencing order for Δp 

is d3 > N > M, and the influencing order for S∙Δp is N > d3 > 

M. 

The influencing trends of parameters on the three 

responses are showed in Fig. 4. It is observed that the larger 

the N, M and d3, S is minimizing, meaning the mixing uni-

formity can be increased. The similar influencing trends are 

observed about N, M, and d3 on the S∙Δp. Therefore, it can 

be determined that the most effective parameters for the 

minimum S and S∙Δp are N3 M3 d33 (i. e. N=3, M=26 and 

d3=2.5 mm). With above parameters, S of 12.11 µm and 

S∙Δp of 27.61 µm∙MPa are obtained in a new test. They are 

the minimum in all the tests. 

Table 2 

L9 (34) Taguchi orthogonal arrays method scheme and  

results 

Test serial number 

Factor Test results 

N M d3 S, µm 
Δp, 

MPa 

S∙Δp, 

µm∙MPa 

1 1 1 1 138.2 2.398 331.4 

2 1 2 2 119.3 2.361 281.6 

3 1 3 3 105.6 2.265 239.2 

4 2 1 2 76.30 2.531 193.1 

5 2 2 3 58.20 2.289 133.2 

6 2 3 1 68.80 2.667 183.5 

7 3 1 3 51.40 2.428 124.8 

8 3 2 1 69.80 2.616 182.6 

9 3 3 2 25.50 2.404 61.30 

The most effective for Δp 1 2 3 113.3 2.220 251.5 

The most effective for S 

and S∙Δp 
3 3 3 12.11 2.280 27.61 

Table 3 

The results of range analysis 

  N M d3 

S, µm 

k1 121.0 88.63 92.27 

k2 67.77 82.43 73.70 

k3 48.90 66.63 71.73 

R 72.13 22.00 20.53 

Influencing order Ⅰ Ⅱ Ⅲ 

The most effective factors for S N3 M3 d33 

Δp, MPa 

k1 2.341 2.452 2.560 

k2 2.496 2.422 2.432 

k3 2.483 2.445 2.327 

R 0.154 0.031 0.233 

Influencing order Ⅱ Ⅲ Ⅰ 

The most effective factors for Δp N1 M2 d33 

S∙Δp, 

µm∙MPa 

k1 284.1 216.4 232.5 

k2 169.9 199.2 178.7 

k3 122.9 161.3 165.7 

R 161.2 55.10 66.80 

 Influencing order Ⅰ Ⅲ Ⅱ 

The most effective factors for S∙Δp N3 M3 d33 

 

However, the influencing trends of three factors on 

Δp are complicated. The Δp firstly increases then decreases 

with the increase of N, but firstly decreases then augments 

with the growing M, and monotonously reduces with the de-

creasing d3. According to the criteria that the smaller the 

better and Fig. 4, b, the most effective parameters for the 

minimum Δp are N1 M2 d33 (i. e. N=1, M=20 and 

d3=2.5 mm), and the corresponding Δp of 2.22 MPa is ob-

tained in a new test with these parameters. It is also the 

smallest one in all the tests.  

Finally, the most effective structure for S and S∙Δp 

is selected to further study its mixing properties. 

The results of ANOVA and significant levels are 

http://www.baidu.com/link?url=g3GNINKT14bbG4CYAiKgvqbZbGvtXR2TLUgv8eCv3v-7ahZzSSZYr1_gfr-pcG3ZT6aYpwuD_RMjPf7YyIrsnLsaMeUU6DmZ5xJXZboFu0K
http://www.baidu.com/link?url=djG3tSkHJ-gvtX6kmYUtkK9_sJBNSvGoCD8mB-uX2ewddJWNGq4lpsNLCBwLUxfSjY0S5-4N7JTPMovzb6GrVHH4p8PjLH719MmJKPGYdpMpV0cOW0xhNqiVmUjgC2Rk
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shown in Table 4. For S, the F-values of N, M and d3, are 

56.12, 5.160 and 5.148, respectively. According to the cri-

teria that if the F-value is smaller than 19, the corresponding 

parameter is an insignificant one, that if the F-value ranges 

between 19 and 99, the corresponding parameter is a signif-

icant one with level *, and that if the F-value is larger than 

99, the corresponding parameter is a significant one with 

level **[22], both the F-values of M and d3 are less than 19. 

So the N is the most significant parameter with level *, and 

both the M and d3 are not significant factors for S. 

 

a 

 

b 

 

c 

Fig. 4 Influencing trend of various factors on the three re-

sponses: a) S; b) Δp; c) S∙Δp  

For Δp, the d3 has the largest F-values of 3.092, 

then followed by N, and the M has the smallest one. They 

are all less than 19, so all the three factors are insignificant 

for Δp. 

Moreover, for S∙Δp, the N has the largest F-values 

of 29.38, then followed by d3, and the M has the smallest 

one of 3.402. So, the N is the most significant parameter 

with a level *, and both the M and d3 are not significant fac-

tors for S∙Δp. The result is similar with the result of ANOVA 

for S. 

In addition, the significant orders of three factors 

for three responses from ANOVA are all same with the in-

fluencing order from Range analysis. It is illustrated that 

both the results of Range analysis and ANOVA are reliable. 

Table 4 

The results of ANOVA 

 Source df 
F- criti-

cal value 
Adj. SS F-value 

Level of signif-

icance 

S 

N 2 

19(*), 

99(**) 

 

8.397 56.12 * 

M 2 0.772 5.160 — 

d3 2 0.770 5.148 — 

Error 2 0.150 — — 

Total 8 10.09 — — 

Δp 

N 2 44.05 1.669 — 

M 2 1.522 0.05767 — 

d3 2 81.61 3.092 — 

Error 2 26.39 — — 

Total 8 153.6 — — 

S∙Δp 

N 2 41.21 29.38 * 

M 2 4.772 3.402 — 

d3 2 7.520 5.361 — 

Error 2 1.403 — — 

Total 8 54.91 — — 

   

               a                              b                             c 

   

               d                              e                             f 

   

               g                              h                             i 

  

                               j                               k 

Fig. 5 Distribution of tracer particles at the outlet surface of 

dynamic mixers: a) to i) Test 1 to 9; j) the most effec-

tive structure for Δp; k) the most effective structure 

for S and S∙Δp) 

Fig. 5 shows the distributions of tracer particles at 

the outlet surface of dynamic mixers. It can be found that 

the distribution of tracer particles in the dynamic mixer with 

the most effective structure is the most uniform in 11 tests. 
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The agglomeration of particles is seldom found in the most 

effective structure for S and S∙Δp, as shown in Fig. 5, k. 

However, some agglomerations of particles are observed in 

the other tests. Especially in Test 1 (shown as in Fig. 5, a), 

there are some agglomerations with size of 0.77 mm. 

From Table 1, it is found that the test 1 has the 

smallest N, M and d3, and the most effective structure for S 

and S∙Δp has the largest N, M and d3. So, the results in Fig. 5 

once again validate the conclusion that the larger N, M and 

d3 are, the smaller S is, which is based on the Range analysis. 

3. 2. The melt mixing quality of dynamic mixer 

As can be seen from Fig. 6, the distribution of 

tracer particles on the cross section gradually becomes uni-

form from the inlet to the outlet. The slightly mixed red and 

blue particles are observed on the position Pr2. It is due to 

that there is axial and circumferential velocity (as shown in 

Fig. 7). The former is from the melt flow, and the latter is 

from rotational shaft in the entrance zone. And because the 

wall of channel is stationary, there is a velocity difference 

between the melt zones near to rotor and near to wall. The 

velocity differences in the two directions are small, but can 

make the particles move relatively, so the red and blue par-

ticles are slightly mixed. 

In the mixing zone, there are not only the velocity 

differences in circumferential and axial directions, but also 

the velocity difference in radial velocity (as shown in 

Fig. 7). It is because that the part of melt is hindered by skirt, 

and divert to pass through the gap or holes nearby, however, 

the other part directly goes through the holes on the skirt. It 

leads to a large velocity difference in radial direction, and 

strengthen the mixing in axial direction. Therefore, the more 

uniform particle distribution can be obtained at the outlet of 

mixing zone (i. e. the position of Pr3). 

In the exit zone without moving part, the melt 

flows in the form of a cylinder. There is only velocity dif-

ference in axial direction due to the stationary wall and 

flowing melt (as shown in Fig. 7). So, the melt mixing qual-

ity of exit zone is the smallest among the three zones of dy-

namic mixer. Due to this reason, the particles distribution in 

Fig. 6, c and d are similar, and some slight anti-mixing phe-

nomena are observed, especially in the center of Fig. 6, d. 

 

 

                                            a                                   b                                 c                                  d 

Fig. 6 Distribution of tracer particles along the flow direction in the most effective dynamic mixer: a to d – the positions of 

Pr1 to Pr4 

 

                                                                            a                                                b                                                c 

Fig. 7 The distribution of velocity components: a) axial; b) circumferential; c) radial direction  

 
 

Fig. 8 The S and Δp at different observation positions Fig. 9 The changes of S and Δp with rotational speed of the 

rotor (the flow rate of 30 mL/min) 
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From the Fig. 8, it can be observed that the decline 

of S is the largest while the melt flows through the mixing 

zone. This result is consistent with the above analysis. In 

addition, it is also found that the increase of flow rate leads 

to an increase of S and Δp. When the flow rate increases 

from 15 to 30 and 45 mL/min, the corresponding S changes 

from 10.1 to 12.11 and 35.2 µm, with increase by 19.9% and 

248.5%, and the corresponding Δp increases from 1.31 to 

2.38 and 3.4 MPa, with increase 81.68% and 159.5%. So, it 

can be concluded that the larger flow rate results in the less 

uniform mixing and the larger pressure drop in the dynamic 

mixer. This may be because that the larger flow rate reduces 

the residence time of the melt in dynamic mixer, which 

weakens the effects of rotor on the melts, so the melt mixing 

is less uniform. On the other hand, the Δp increases with the 

increment of axial velocity component resulted from the 

flow rate augment. 

A significant decrease of Δp is also observed with 

the augment of rotational speed. The Δp decreases by 

53.5%, from 4.37 to 2.03 MPa, while increasing the rota-

tional speed from 60 to 300 r/min. This may be due to that 

the larger rotational speed leads to the larger shear rate, 

which results in a decrease in melt viscosity, as shown in 

Fig. 10. The maximum shear rate increases from 116.7 to 

584.6 s-1, and the corresponding melt viscosity reduces by 

39.2% from 4422.5 to 2688.1 Pa∙s, while rotational speed 

increasing from 60 to 300 r/min. The reduction of melt vis-

cosity makes it flow easily. Therefore, the required Δp de-

creases while increasing the rotational speed of the rotor. 

 

Fig. 10 The changes of maximum shear rate and melt vis-

cosity with the rotational speed of the rotor (the flow 

rate of 30 mL/min) 

3. 3. Comparison with screw-based mixers 

Form Fig. 11, it can be observed that the S de-

creases while Δp increases with the augment of the length of 

the screw-based mixer and slotted-screw mixer. In addition, 

it is also observed that both the S and Δp increase with an 

increasing flow rate from 15 to 45 mL/min. 

In order to achieve the same S of 12.11 µm ob-

tained by dynamic mixer with the flow rate 30 mL/min and 

rotational speed 240 r/min, the total length of 98 mm and 

95 mm (about 6∙Di) are required for screw-based mixer and 

slotted-screw mixer, respectively. Their total length 

(37 mm) is about 2.6 times as much as that of dynamic 

mixer. And the corresponding Δp of the screw-based mixer 

and slotted-screw mixer are 5.38 and 1.79 MPa. The Δp of 

the former is about 2.36 times as much as that of dynamic 

mixer, while the Δp of the latter is close to that of dynamic 

mixer. This may be due to that grooves in slotted-screw play 

the same role as holes in dynamic mixer, promoting melt 

mixing quality and reducing flow resistance by increasing 

flow space.  

 

Fig. 11 The changes of S and Δp with the total length (rota-

tional speed is 240 r/min)  

Similar to dynamic mixer, the S of two types 

screw-based mixers substantially decrease with the rota-

tional speed increasing, as shown in Fig. 12. But the changes 

of the Δp of two types screws are different. The Δp of slot-

ted-screw mixer has a larger reduction with increasing rota-

tional speed, that is similar to dynamic mixer. However, Δp 

of screw-based mixer has a small reduction with the rota-

tional speed increasing, which is obviously different from 

dynamic mixer. It is indicated again that the dynamic mixer 

and slotted mixer have the similar mixing properties, that 

both the S and Δp substantially decreases with the rotational 

speed increasing. From the changing the S and Δp with the 

rotational speed, it is again illustrated that the holes of dy-

namic mixer and the grooves of slotted-screw mixer play the 

similar function. 

 

Fig. 12 The changes of S and Δp with the rotational speed 

(flow rate is 30 mL/min) 

4. Conclusion 

In this study, the structure parameters N, M and d3 

of mixing zone are selected to investigated their influences 

on the segregation scale S and pressure drop Δp of dynamic 

mixer, and the most effective structure for the minimum 

S∙Δp are obtained through Taguchi orthogonal arrays 

method. Moreover, the melt mixing quality of dynamic 



 315 

mixer is compared with that of screw-based and slotted-

screw mixers. The main conclusions include as following:  

1. The melt mixing process is mainly carried out in 

the mixing zone of dynamic mixer. The larger the parame-

ters N, M, d3 are, the smaller the S will be (i. e. the mixing 

uniformity can be increased). In three parameters, the most 

significant one for S and S∙Δp is N, and that for Δp is d3. The 

most effective structure parameters N, M and d3 for the min-

imum S and S∙Δp are 3, 26 and 2.5 mm, respectively. 

2. In the most effective dynamic mixer, the S in-

creases with the flow rate increasing, and decreases with the 

rotational speed increasing. When rotational speed is 

240 r/min, the increment of flow rate from 15 to 45 mL/min 

leads to the 248.5% increase of the S. While the flow rate is 

30 mL/min, the increment of rotational speed from 60 to 

300 r/min leads to the 48.8% drop of the S. While the flow 

rate is 30 mL/min and rotational speed is 240 r/min, the S is 

12.11 µm. 

3. In the most effective dynamic mixer, the Δp in-

creases with the flow rate increasing, and decrease with the 

rotational speed increasing. When rotational speed is 

240 r/min, the increment of flow rate from 15 to 45 mL/min 

leads to the 159.5% increase of the Δp. While the flow rate 

is 30 mL/min, the increment of rotational speed from 60 to 

300 r/min leads to the 53.5% drop of the Δp. While the flow 

rate is 30 mL/min and rotational speed is 240 r/min, the Δp 

is 2.28 MPa. 

4. The dynamic mixer requires shorter length and 

lower pressure drop to obtain uniform mixing than the 

screw-based mixers. To achieve the same mixing quality, (i. 

e. the S is 12.11 µm), the needed total lengths of the screw-

based and slotted-screw mixer are about 2.6 times that of the 

dynamic mixer. Both the Δp of dynamic mixer and slotted-

screw mixer significantly decreased with the rotational 

speed increasing from 60 to 300 r/min, while the Δp of 

screw-based mixer changes slightly with rotational speed in-

creasing.  
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J. Sun, J. Wang, Y. Zheng, Z. Li 

TUNING OF MIXING ZONE PARAMETERS IN A 

DYNAMIC MIXER AND PERFORMANCE 

COMPARISON WITH SCREW-BASED MIXERS 

S u m m a r y 

A new dynamic mixer has been designed for the 

mixing of two polymer melts. Three main design parameters 

(number of circles of holes N, number of holes M per circle, 

and diameter of the holes d3) for the mixing zone of the dy-

namic mixer were selected to study their influences on the 

pressure drop Δp and the segregation scale S using Taguchi 

orthogonal arrays method. The influences of flow rate and 

rotational speed were also investigated. In addition, the melt 

mixing quality was compared with that of screw-based and 

slotted-screw mixers. The results showed that the most sig-

nificant factor influencing S and S∙Δp is N. Both Δp and S 

increased with increasing flow rate, and decreased with in-

creasing rotational speed. Compared to the screw-based and 

slotted-screw mixers, the dynamic mixer had a uniform melt 

mixing quality and shorter length. 

Keywords: dynamic mixer, screw-based mixer, numerical 

simulation, segregation scale, Taguchi orthogonal arrays 

method. 
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