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Abstract

The objective of this research is to study the air flow rate control of a pneumatic system of a machine that is used in
the automatic pouring of raw milk into a storage tank. The study was used to setup the amount of air flow rate and
the pressure to control the pneumatic system in the raw milk storage tank machine in order to operate without surges
and to reduce losses while pouring raw milk in the collection process. The pneumatic system used a PLC control
system . The experiment used water instead of raw milk (they are the same weight) in the 40 L storage tank and set
the air pressure of the pneumatic system at 7 bar. The time for pouring the milk into the storage tank was set at 15
seconds and the air flow rate was controlled at 25%, 50%, 75% and 100% (by adjusting position of the control valve).
It was found that the air flow rate in the control system affects the water pouring that can be obtained. When the
position of air flow rate control valve was adjusted to low level, the raw milk storage tank machine can pour out the
water with high efficiency because the water in the tank has no surges and splashes. Then, it was found that the time
of pouring water completely is 14 seconds and the air flow rate control valve set at 25% causes the least water loss

for this machine. This is a development in the automation of the raw milk processing system.

Keywords: Pouring machine, Raw milk, Automatic system
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Figure 1 The pouring for raw milk storage tanks
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Figure 2 The model of pouring raw milk storage tank
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Table 1 The average water pouring of clearing for the raw milk storage tank at the opening the valve controlling
for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated by pouring water)
) The amount of The amount of water that can be poured Percentage of the amount of water that can be
(S:::n(::d) water inside the (Liter) poured (%)
Tank (Liter) 25% 50% 75% 100% 25% 50% 75% 100%
5 40 8.73 12.73 18.57 8.20 21.83 31.83 46.43 20.50
6 40 10.70 14.50 23.10 10.10 26.75 36.25 57.75 25.25
7 40 18.43 19.34 27.50 12.50 46.08 48.35 68.75 31.25
8 40 25.97 25.97 28.93 12.90 64.93 64.93 72.33 32.25
9 40 30.27 35.27 29.90 14.25 75.68 88.18 74.75 35.63
10 40 33.03 38.03 30.27 18.50 82.58 95.08 75.68 46.25
11 40 38.07 38.54 32.57 22.00 95.18 96.35 81.43 55.00
12 40 38.67 38.67 29.14 25.53 96.68 96.68 72.85 63.83
13 40 38.77 38.03 30.63 25.87 96.93 95.08 76.58 64.68
14 40 39.07 39.57 29.43 26.40 97.68 98.93 73.58 66.00
15 40 39.17 39.65 27.5 26.75 97.93 99.13 68.75 66.88
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Table 2  The average water pouring of remaining in the tank for the raw milk storage tank at the opening the valve
controlling for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated by pour-
ing water)

The amount of The amount of water left in the tank Percentage of the amount of water left in the tank

Time L. . )
(Second) water inside (Liter) (%)

the Tank (Liter) | 25% 50% 75% 100% 25% 50% 75% 100%
5 40 30.97 26.95 4.36 9.45 77.43 67.38 10.90 23.63
6 40 28.90 25.10 1.00 5.40 72.25 62.75 2.50 13.50
7 40 21.18 20.22 0.20 2.84 52.95 50.55 0.50 7.10
8 40 13.56 13.56 0.12 0.77 33.90 33.90 0.30 1.93
9 40 9.18 4.28 0.10 0.37 22.95 10.70 0.25 0.93
10 40 6.12 1.62 0.50 0.00 15.30 4.05 1.25 0.00
11 40 0.85 1.04 0.20 0.00 213 2.60 0.50 0.00
12 40 0.43 0.95 0.00 0.00 1.08 2.38 0.00 0.00
13 40 0.33 1.57 0.00 0.00 0.83 3.93 0.00 0.00
14 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 3  The average amount of wasted water falling on the container for the raw milk storage tank at the opening
the valve controlling for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated
by pouring water)

The amount of | The amount of water lost doesn't fall on the Percentage of the amount of water lost doesn't

Time water inside container (Liter) fall on the container (%)
(Second)

the Tank (Liter) | 25% 50% 75% 100% 25% 50% 75% 100%
5 40 0.30 0.32 17.07 22.35 0.75 0.80 42.68 55.88
6 40 0.40 0.40 15.90 24.50 1.00 1.00 39.75 61.25
7 40 0.39 0.44 12.30 24.66 0.98 1.10 30.75 61.65
8 40 0.47 0.47 10.95 26.33 1.18 1.18 27.38 65.83
9 40 0.55 0.45 10.00 25.38 1.38 1.13 25.00 63.45
10 40 0.85 0.35 9.23 21.50 213 0.88 23.08 53.75
11 40 1.08 0.42 7.23 18.00 2.70 1.05 18.08 45.00
12 40 0.90 0.38 10.86 14.47 2.25 0.95 27.15 36.18
13 40 0.90 0.40 9.37 14.13 2.25 1.00 23.43 35.33
14 40 0.93 0.43 10.57 13.60 2.33 1.08 26.43 34.00
15 40 0.83 0.35 12.50 13.25 2.08 0.88 31.25 33.13
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Figure 5 The percentage of the water pouring of clearing for the raw milk storage tank
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Figure 6 The percentage of the water pouring of remaining in the tank for the raw milk storage tank
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Figure 7 The percentage of the wasted water falling on the container for the raw milk storage tank
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