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Mechanism modeling of the pneumatic amplifier mass flow

Shang Qunli', Pei Xiaohuan', Wang Kaibin' ,Liu Hao’, Li Pengfei'
(1. Zhejiang University of Technology ,Hangzhou 310023, China; 2. Hangzhou Dianzi University , Hangzhou 310018, China)

Abstract : Pneumatic amplifier is not only the commonly used independent electrical attachment but also one of key com-ponents of the
valve positioner. Here, a mass flow mechanism model of the typical pneumatic amplifier is presented, and the method of parameter
identification is proposed. Firstly, according to the working principle and structural chara-cteristics of the pneumatic amplifier, the mass
flow model of the pneumatic amplifier is established by using the principle of thermodynamics and fluid mechanics. Secondly, a new sub
model is established for the important equivalent orifice area in the experiment, and the parameter identification is carried out. Finally,
the model is verified by the experimentalplatform of the control valve. Results show that the accuracy of the model is up to 90%
compared with the actual typical pneumatic amplifier.

Keywords : pneumatic amplifier; mechanism modeling; parameter identification; control valve experimental platform
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Fig.1 Structure diagram of pneumatic amplifier
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Fig.2 Flow diagram of the gas passing through orifice
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Fig.3 Experimental principle diagram of intake air
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Table 1 Back pressure and gas mass flow rate under

different gas pressure

[P 5 A
WP, Py, T Py, T Py, T

81 0 88 7 95 8.35
82 0.3 89 7.3 96 8.4
83 2.8 90 7.9 97 8.4

100 84 3.9 91 8 98 8.5
85 4.2 92 8.2 99 8.5
86 5.5 93 8.3 100 8.4
87 6.2 94 8.3
97 0 104 5.7 111 9.2
98 1.9 105 6.3 112 9.35
99 2.9 106 7 113 9.4

150 100 3.4 107 7.7 114 9.5
101 3.9 108 8.2 115 9.5
102 4.6 109 8.6 116 9.5
103 5.1 110 9
119 0 126 4.5 133 9
120 1 127 5.1 134 10.2
121 1.6 128 5.5 135 10.6

200 122 2.3 129 6 136 10.6

123 2.9 130 6.6 137 10.6
124 3.4 131 7.6 138 10.6
125 4 132 8.4
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the simulation curve
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Fig.7 Schematic diagram of the experimental system
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signal details of the enlarged diagram in the time domain

Simulation and measurement of atmospheric pressure
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