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Abstract

The aim of this research was to optimize the liquid removal from Mesona chinensis Bentham using a centrifuge
machine. The centrifugal machine was properly designed in order to improve the liquid removal from Mesona chinensis
Bentham. The power transmission shaft was designed and calculated based on the ASME standard. Stress of the
power transmission shaft was simulated using the SolidWorks software program. The machine was built and tested.
The shaft speed, time consumption and screen size were studied. The Box-Behnken design response surface method
was used to determine the optimum operation of the centrifugal machine. The results showed that the power transmission
shaft used for the machine was 25 mm. A quadratic polynomial equation was fitted. The optimal conditions of separation
obtained from the model were found at the shaft speed of 810 rpm, time consumption of 90 s and screen size of 100-

mesh which yielded 555.33 g of liquid separated from 1,000 g of initial Mesona chinensis Bentham solid.
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Figure 1 Structure and component of centrifuge machine
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Table 2 Von Mises stress, displacement, and safety factor of shaft with different sizes

Size Von Mises stress Displacement Factor of safety
(mm) (MPa) (mm) )

5 6,580.75 11.22 0.031

10 1,261.46 0.914 0.164

15 480.32 0.224 0.431

20 174.05 0.085 1.188

25 138.03 0.041 1.498

30 48.278 0.023 4.284

35 38.622 0.014 5.355

40 22.363 0.009 9.248
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Figure 3 Von Mises stress and displacement of power transmission shaft with size of (a) and (b) 15 mm and (c) and

(d) 25 mm
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Table 3 Centrifuge variables and experimental data of centrifuged liquid and total solid yields

Speed Time Screen size Centrifuged liquid yield Total solid yield
(rpm) (s) (mesh) ()] (%)
X, X X Y, Y,
450 30 250 339.0° + 19.40 1.700° £ 0.1
1,050 30 250 492.3" + 11.25 1.598" + 0.0
450 90 250 420.5 + 18.5 1.698° + 0.1
1,050 90 250 526.5+ 11.5 1.595” + 0.0
450 60 100 430.3* + 10.75 1.498% + 0.1
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1,050 60 400 443.5" £ 9.03 1.598" + 0.0
750 30 100 448.3* + 6.25 1.600* + 0.0
750 90 100 553.0'+ 12.23 1.498% + 0.1
750 30 400 485.5" + 13.34 1.603% £ 0.0
750 90 400 470.5"" + 12.67 1.602" + 0.2
750 60 250 475.3" + 16.50 1.600™ £ 0.0
750 60 250 503.3' + 8.25 1.697° + 0.1
750 60 250 462.0°° + 10.04 1.402° + 0.2

Notes: Data are expressed as mean + STD. Means with different letters within a column are significantly different (p < 0.05)
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Figure 4 Surface plots of centrifuged liquid yield and
variables of (a) shaft speed and time consump-
tion, (b) screen size and shaft speed, and (c)

time consumption and screen size
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