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Study on one kind of model with uncertainty based on MFAC in central
air-conditioning

FENG Zengxi, REN Qingchang
(School of Information & Control Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055 China)

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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— B A5 i e AR A R 2R R AL B
R, b st P i SR IR i S A
R ARG BRI XPLEF R RS
— B S JE B BB R A, AR
[AETEEE 2L POy VAET 1y Rr Nty =1 L1 N 7S
Ji PID % PID WA R R Fa ] o e Ja i T ek
WU RIR AR Smith FiAG 426 FILE. AR,
S B v R 2 2R 8 R B0 R R AR AR AR ORI A A
SRR TR ME DA ST, T B R 23 4 A AR il
Smith A5 A HOBUR T B, AT
BERIALBRN RA TRZE R, 26 iR 2 B384,
FEERHG WHXTANR IS AU, Sk
2l

RS R RO R P U sl e S AN |22
A0 A1 8 RT3 S5 DA TR 3 i — A 58 1 o 8 s A 25
AW R DL, FIJOHEA A SRR (Model

EisE#A: 2014-07-18 E%FsBH: 2015-02-03

Free Adaptive Control, MFAC) Jji2:3mF58 Hox A
HSPAT AL IE . 8 R BIR E # 3)

“UYZ IR RGBT 2 RAN, BE R
RGBT ERKE, H R R
MIZBACAR KIS, ARAE P — M EUEABRDRRA R, B
BB 5 AR AN I, B 25 . Jo s A
FEmIIT . R MFAC SCHR2] B BAH % S0k
3 T DA EMERE RS, AT IR RGBSR
ZH, PNHEMERBRAGARSEMEEH, MiAES
g b T A E A MFAC PR H
0 4 S BSE, B MFAC WRERIZS Hfn 4% 250
AT 5 M AR A 3 P SR S B 2 S, XN 5
VR RK MW, HEIEEE ZIRRGHR
WA PEAR K I 2] >R il MFAC. S 58 & 30
XF—Frimd s R4, MRS MHE R
BRBF, #EL MFAC J5i, WEEHISREBMAKR

EETWE: FHEANS BBRERR B ARTIE (2012-K1-35); i niikS BRI H (sjw2014028)
&Y. WIE (1979-), 5B, fd4. FEENSEHEFMET& H LT PSS, E-mail: fengzengxi2000@163.com




5513

R, % hRERY —RAHIE PR MFAC BF5E 137

K. M4 2R 58 B S A M 28 R I 1) SO A BRI
] MFAC Jri5 AR L. 24 T MFAC J5 kR
RBHORACRE P, I B AFHIE F] MFAC J5is,
BEXF BAT A e i — B R e R A8, @Al
HEORWITE R G ) SRR 2500 2R SE e i)
WHASHRA A IIX 3 A S H WS B =
SHRARRE, MFAC J5 ik g iy HAR 28 4E . 3X
Xt MFAC B FVE BRI E— 2 404K , 1R Bkt 0A B0 H
A A0 R e g — A ISP N R G B 4 R O 9
e P B T

1 KRB BiENITH

MFAC { il 7 —F i (89 2 25 4 AL 77 35 B Dl AR
S (BB sOh AT AR RE) MIBTEER, £
V3R 2R 5 i A B 75 AR s AL B S — AN B
IS B MEAL BT, AR5 JE T B R P A PO 5
PRI ERIRS, EHHMTI R RS BIE T,
HE T 2B AR 4R 1k R 4 0 2 R 25 B OE L 4
Pl MFAC HE VL FHEA: MFAC UK T HiE &
GeS IR BB, AKIUE R R GATAT M B
RfE B MFAC J5 ¥R T BRI AME IR A B
RIS IIZRdFE; MFAC Jiikfis. waisiah.
S BRtmt . R SCR T B3
BAEAL I MFAC J5 S TR -

1.1 FAS R B3 R Bk

B — BB RN R G0
y(k+1) = f(y(k=1), y(k), -, y(k = n),
u(k),u(k=1),---,u(k—n,))
K y(k) u(k) 4 HFR RS HH AR,
u(k) 2 p dEfIN, n,~ n, FoRRGHIH WK
B, f(-)REHRTHRNM L

TERERI P TR (2) P

y(k+1)=y(k) = ¢p(k)[u(k) —u(k -1)] (2)
B an A (1) PimZ R G Rz, R
FA 2T 50 g LA B AR BE AL g MFAC Jf
5. TOMERIPR T IR MRl A R (3)
PR

u(k) =u(k—1)+

(1)

frmwﬂw 3)

A+{gk)
R VAEMMEE, o REHSH, YV RE
FMEHARE, o(k) AR 4) Wi

Pk)=Pk—1)+ > Al —D[Av(k) — plke—D)Au(k D))

n
Mu(k—1)

4)
b =p(1), MR <z, klAu(k-1| <&
Aol Auk—1)=u(k—D)—u(k-2), 7+ uft
EHHEB Ay(k)=y(k)-y(k=1), eR—4
FEAF /NS
1.2 ZTARBY B MTHI AR
FT 2 R S LAMAC BT B To R i
) FIE MR AN 1 B .

‘ WEA 7 i1 o ‘

ri
Wi (k1) y (6 %
fHit5e (k) WM
v
Kifp (k) + P
u (k)
v

Wu GO HInTFH
R, Wiy (k1)

W R R
RBHRHER }
Y

®

1 MFAC B3XREE
Fig.1 The flow chart of MFAC algorithm

2 HEMR

21 FEMNREBHEE

Hr 23 AR R BCER R = (5) FioR.
ys)_ K- (s)
u(s) T+1
Aob: u XA NSIE, ACH Hz; y R
JE, HALK Pa; K AR ; T ARRIWE, B
A s; T R et ], B s.

HF XML SEL M, UREITERPReEE
e R EFIMNEEENEE, X 5) WEEs
BB, BANHE. 65— PR e
SERRALE R R (6) FiRT. S ICHRIT)
IR, B&HE K T fl © ZASHBLIER
A3, 6]\ [4, 81fI[2, 10].

420 e
G(S)Zme (6)

HTHEAFSZEAFRBAAEILT, NFES
PID 1 MFAC HJ#EHIRCR . ¥ K T 1« AR 4LH
VA= B EBA. WS BB =S50
1, BARMBERISHABmE 1 8 3 5Ifi~. PID
F1 MFAC IS EMEM R : Akp=0.1842, k=0.023,

°<

G(s)==——=



138 WO # R R R ¥ il (ARREMR) 547 %

kp=0.2218; u=1.55, i=1.65, 4=0.009, p=0.14.
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Tab.1 The model parameters and simulation results

Sequence Parameters PID control MFAC
Model parameters —— —
Number change settling time /s overshoot/% settling time /s overshoot/%
Primiti
1 K=420,7=621,=4.87; " E 37 0 163 0
Parameters
5 K=6,T=6.21,=4.87; 48 8.25 151 2.51
K=3,T=6.21,=4.87; 62 0 258 0%
One pa-
K=4.20,7=8,7=4.87; 54 3.30 205 0.99
3 rameter
K=4.20,T7=4,7=4.87; 54 0 178 0
changes
4 K=4.20,7=6.21,==10; 105 39.96 206 2.04
K=4.20,7=6.21,7=2; 55 0 183 0
5 K=6, T=8,==10 240 77.11 209 8.51
K=3,T=4,7=2; 89 0 274 0
p K=6,T=4,==10 >300 92.35 148 4.49
K=3,T=8,=2; 52 0 246 0
7 K=6, T=8,7=2; Ih 49 1.58 108 1.29
K=3,T=4,1=10; ree pa- 56 9.52 248 0
rameters
K=3, T=8,=10; 89 16.87 284 0.52
8 change
K=6,T=4,7=2; 51 0 131 0
9 K=4.20,7=8,7=10; 117 40.02 215 3.20
K=4.20,T7=4,==2; 68 0 191 0
10 K=6,T7=6.21,==10; 252 81.65 198 6.79
K=3,T7=6.21,==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
12 K=4.2,T=4,==10 T 113 21.27 194 0.77
K=4.2,T=8,1=2; WO pa- 40 0 173 0.09
rameters
K=6, T=6.21,7=2; 34 0 137 0.36
13 change
K=3,T=6.21,==10; 72 13.37 237 0
14 K=3, T=8,=4.87, 112 0.53 250 0
K=6,T=4,7=4.87, 39 14.74 138 0.77
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