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Abstract

To improve the real-time and stability of enthalpy difference laboratory control system, the paper
puts forward the introduction of real-time database system to form a unified whole of multiple
PLCs. By analyzing the existing control methods of enthalpy difference laboratory, the overall ar-
chitecture, hardware architecture and real-time database system architecture of the control sys-
tem are described. The control system adopts fuzzy control algorithm to provide automatic con-
trol and data monitoring for the control system of enthalpy difference laboratory, ensuring the
accuracy and stability of the automatic control of constant temperature and humidity of enthalpy
difference laboratory.
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Figure 1. Overall block diagram of enthalpy difference laboratory control system
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Figure 2. Real-time database system architecture
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Figure 3. FINS Ethernet communication protocol model
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Figure 4. Centralized organizational structure
in a real-time database
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Figure 5. Real-time database application layer
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Table 1. Fuzzy input variable assignment table
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SE -3 -2 -1 0 1 2 3
NB 1.0 0.5 0 0 0 0 0
NM 05 1.0 0.5 0 0 0 0
NS 0 0.5 1.0 05 0 0 0
Z0 0 0 0.5 1.0 0.5 0 0
PS 0 0 0 0.5 1.0 0.5 0
PM 0 0 0 0 0.5 1.0 0.5
PB 0 0 0 0 0 0.5 1.0
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Table 2. Fuzzy output variable assignment table
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U 0 1 2 3 4
Z0 1.0 0.3 0 0 0
PS 0 1.0 05 05 0
PM 0 0 0.8 1.0 0.5
PB 0 0 0 05 1.0
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Table 3. Fuzzy control rules table
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PS Z0 Z0 Z0 PS PM PB PB
PM Z0 Z0 PS PM PB PB PB
PB Z0 Z0 PS PM PB PB PB
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Table 4. System fuzzy control
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SE NB NM NS Z0 PS PM PB
NB 0 0 0 0 0 0 0
NM 0 0 0 0 0 0 1
NS 0 0 0 0 0 1 2
Z0 0 0 0 0 1 2 3
PS 0 0 0 1 2 3 4
PM 0 0 1 2 3 4 4
PB 0 1 2 3 4 4 5
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Figure 6. Cooling capacity test software for fan coil units
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