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Abstract : The fact that the aging equipments, nonlinearity and other external factors combine to make one-order plus delay-time
process model uncertain in central air-conditioning, makes the initial control parameters uneffective. Aimed at one-order plus de-
lay-time process model with uncertainty in central air-conditioning, the MFAC (Model Free Adaptive Control) is introduced in stud-
ing the control characters. At one parameter, two parameters or three parameters of the model’s process gain, the time constant and
delay time would change because of the uncertainty and The control effects also change. The changes on the overshoot and settling
time are simulated and compared with PID, which show that MFAC are the characters of good stability and anti-interference and is
insensitive to the change of delay-time. Therefore, MFAC proves to be suitable for solving the problem of control failure caused by
changing delay time. The study results also show the MFAC method may have no good effect on one-order plus delay-time process

model with big uncertainty on process gain and time constant parameters.
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Fig.1 The flow chart of MFAC algorithm
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Tab.1 The model parameters and simulation results
Sequence Model parameters Parameters PID control MFAC
Number change settling time /s overshoot/% settling time /s overshoot/%

1 K=4.20T=6.21,.=4.87, _mitive 37 0 163 0

Parameters
9 K=6,T=6.21,7=4.87; 48 8.25 151 251
K=3,T=6.21,7=4.87,; 62 0 258 0%
K=4.20,T=8,r=4.87: One pa- 54 3.30 205 0.99

3 rameter
K=4.20,T=4,7=4.87, 54 0 178 0

changes
4 K=4.20,T=6.21,7=10; 105 39.96 206 2.04
K=4.20,T=6.21,7=2; 55 0 183 0
K=6, T=8,:=10 240 77.11 209 8.51
° K=3,T=4,1=2; 89 0 274 0
6 K=6,T=4,=10 >300 92.35 148 4.49
K=3,T=8,7=2; 52 0 246 0
. K=6, T=8,7=2; Three pa- 49 1.58 108 1.29
K=3,T=4,7=10; rameters 56 9.52 248 0
K=3, T=8,7=10; 89 16.87 284 0.52

8 change
K=6,T=4,7=2; 51 0 131 0
9 K=4.20,T=8,7=10; 117 40.02 215 3.20
K=4.20,T=4,7=2; 68 0 191 0
10 K=6,7=6.21,7=10; 252 81.65 198 6.79
K=3,T=6.21,7=2; 78 0 269 0
1 K=6T=8,:=4.87, 42 10.19 158 4.03
K=3,T=4,7=4.87; 78 0 262 0
K=4.2,T=4,=10 113 21.27 194 0.77
12 K=4.2,T=8,1=2; Two pa- 40 0 173 0.09
K=6, T=6.21,7=2; rameters 34 0 137 0.36

13 change
K=3,T=6.21,7=10; 72 13.37 237 0
14 K=3, T=8,7=4.87,; 112 0.53 250 0
K=6,T=4,7=4.87; 39 14.74 138 0.77
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Fig.2 The simulation based on primitive parameters
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1- PID: K=6,T=6.21,7=4.87; 2-PID: K=3,T=6.21,7=4.87
3- MFAC: K=6,T=6.21,7=4.87; 4-MFAC: K=3,T=6.21,7=4.87
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Fig.3 The simulation based on changed parameter K
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1-PID:K=4.2,T=8,7=4.87; 2-PID: K=4.2,T=4,7=4.87
3-MFAC:K=4.2,T=8,7=4.87; 4-MFAC: K=4.2,T=4,7=4.87
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Fig.4 The simulation based on changed parameter T

1-PID:K=4.2,T=6.21,7=10; 2-PID: K=4.2,T=6.21,7=2
3-MFAC:K=4.2,T=6.21,7=10; 4-MFAC: K=4,T=6.21,7=2
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Fig.5 The simulation based on changed parameter
T

1- PID: K=6, T=8,7=10; 2-PID:K=3,T=4,7=2,;
3- MFAC: K=6, T=8,7=10; 4-MFAC: K=3,T=4,7=2
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Fig.6 The simulation based on three changed parameter

1-PID:K=4.2,T=8,7=10; 2-PID: K=4.2,T=4,7=2
3-MFAC:K=4.2,T=8,7=10; 4-MFAC: K=4.2,T=4,7=2
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Fig.7 The simulation based on two changed parameters
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