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Optimization Control Based on Self-tuning Variable Air Volume System
for Ordnance Ammunition Storehouse Temperature

XIONG Xian-sheng

(Intellectualization Branch, Chongging Tengsheng Building Engineering Group Co. , Ltd, Chongqing 404000, China)

Abstract; In order to put an end to impact of temperature and humidity for weapon equipment performance
in ordnance ammunition storehouse, the paper proposed a sort of self-tuning optimization control algorithm
of variable air volume system. In the paper, it analyzed the cybernetics characteristic of controlled store-
house object and the subsistent puzzle of control engineering, researched on control strategy, adopted self-
tuning fuzzy PID series control, gave the self-adaptive fuzzy PID control algorithm, and made the research
of simulation contrast experiment. The response curve of simulation experiment demonstrated that it would
be small in system overshoot, short in rising and adjusting time, strong in anti-jamming performance, and
still could own better control quality when the model unmatched. The research result shows that the pro-
posed optimization control algorithm is reasonable and feasible, not only can obtain expected control quali-
ty, but also can save the energy by a large margin.

Key words: variable air volume system; ordnance ammunition storehouse; self-tuning fuzzy PID control-

ler; temperature optimization control

TG BB ATRA B R e G P, % SR RE B 45 ok, (8 < T 1 o 2 R A1, 2 T LA
PR 24 W A5 A M R T2 1 B R 2R REZRIR R 2 R AR R R AR R . N T
AR R RO . A EWFE QP TR AR T RG22 L, OE M 25 O R I IR
AR RS R TR G IR AR BT i e B o DU i v S i A A7 T2
ATEEER KA S R, ISR A2 BN A R

s HHF:2013 - 03 - 06
YEZ B fBIEAE (1954—) 35 W 2 AR, B PR a5 RB A s ThT A AR 5 RGBT A .



R A AT B R TR B0 R G A IR JE A AL 69
= . o Bk LT AR R el 3 R
1 TRE RS H) SR gL EX b ’
E Y

A A AT T MR 25 10, 5 R S R " ’::/5(,' it
PR B 22 1°C i 4 AR K IO RE TR 28, VAV R4 wl o Tle
(Variable Air Volume System) 5 CAV £ 5t ( Constant Air Vol- rot e N Yvy
ume System) 411, I H 4> T LS B4 B FURUBLIE T fiE X Lral] ronvs kit |
&, TT KL RE 30% ~70% , T EL5) Fo 58, s is i ar, dr Jec

e

TEESME RERE U IR E /15 95% o VAV REMH R
Bttt L R AR, 25 R SR R 1 m] A Bl — KR A
B BRI AT AL AL, A Gl B AR 7R ML E T N, IR K
5 [ KU ZE (A AR R E Tl AL A O HE U T R o i R sl
ECRBEA R Z R, M T =R RELE RS,
HELIRS B 2 S7 B B AR 58 PID 2 45 3R 5 A8 L 45
IS0 Sl AL B B & NP, NN RETE Lk A 3 B g 1 T 2
S0, DRI HL s o P XA LA A A i E A R 1Y SR TN e
VAV Z 40— MR A 4 i SRS, A 0 AR 42 il o 22 1o 4%
FERAE R RIS L Sbrp i TR b T 2 4 4
il AR, & HFR T 2R, F B
AR 3 B R RGN AE T APV PER, R G veit 27
A IR, AN AT o B LR D TR A T
PR AR, Tt L G BORT B R, [ RS R PID 1
i T SIS TELR [ Sl R 4 i A 2 5 i IR AU AT
il BEAR R T RDBIE S A9 IR, SRS T PID i 45 X BB
GG T IRNESFH P

2 BEERM PID =Hlgiit

PID 47 il -2 5 ] 0 28 6 P A 9 1 7 0, s e 4

MR 1R, R GG 8 R Al
W(S) = K, + K/S + K;s

Horr W RECK, BUr RBK, 5100 RECK, ZE00ER]
O3 K, T SR R G A AR, RS
[, ma i AR AL T R G Bl A TR RE B R K, TR
W o7 78 B, 42 i ARG R HATRE S BARG I, R R
BeR W K, VERAET XM 22 0928 fb i AR aE A7 B0, 2
T8/ 22 AR S A R g B S S PERE . K AT IE Y
RORAAS R, HA R/, B TR/ R A8 IR 22 18 K
K, B KT fi B AR R, R GE PR35 BRI R K

EX]

A1

PID 424 £ 4 #)

FURSE RO PID 5  % F PID #ifl &%, 4 2 fron. r
RESFRAy NRRG e fQRRE e =1 - yo U
TRZE e FIRZEASALA ec 1542 il d (a0 A, 22 B Al s Fr) 22 )
TR XE 7 ] 4% S BOHEAT 2 , LAS R AN AT I Z) PID 576 S %K

[ Kec(kh)=e(k)-e(k-1) |
)

[ eectoBmme |
I

| SPIDA# WM EMHER |

| it 5 % 7 49PIDA %K |
PR & #y i

B3 g A PID 54 BiAAE

2.1 T EEIFEISEL S
TEBOR] B PID 4% b i B o R 3 2 80018
IEFETL B AK,  AK, #l AK,, i A8 R R 22 e S I AR
LA ec, fi2E e Tl ec AL F K, = K, = 0.6,3EAK
Wi, EEoeE, B F ARSI [ -0.5, +0.5],1 0.3,
-0.2, -0.1,0,0.1,0.2, 0.3} 2L %[ PB,PM,PS,Z0,NS,
NM,NB] ,HH ec(kT) = e(kT) —e (k-1)T, PID [fj 3 4
EHSEBEIERET AK,,AK, AK, MEBISES Uiy
@ki-0.3, -0.2, -0.1,0,0.1, 0.2, 0.3},{ -0.06,
-0.04, -0.02,0,0.02,0.04, 0.06},| -3, -2, -1, 0,
1,2, 3} [PB,PM,PS,Z0,NS,NM,NB],
2.2 REREESEH

e I ec (138 8 BE pREE A = A JE BB, 43 I L 1] 4 i)
5 Fime

V2 P EL
BEEAR

NB NM NS 70 PS PM PB
1.0 R
051
0
1 1 1 1 1 ]
-0.2 -0.1 0 0.1 0.2 0.3

A4 ApZefESik



70 Wl B I IR http : //scbg. jourserv. com/

NB NM NS zO  PS  PM  PB S B PR, Ky OE 5060 5 D AN 7 AR R i e 4
SPGB K, = 00 2 [ |F1 | ec [ 2k N,
K, BT 5000, P AR R/ K 5 K, AT/ N R iR 2R 42
W 3oL P, W 7 A PR IR K, fH 24 e [B/NA,

" SHRIER AP RE B K, 1 K, 24 | ec |80/, K, TR
(B AT 2K 102 | ec |42 R, K, R 2405/, 38K K, B
0 . ’ . . . . Tﬁiﬁﬁﬁii@%%ﬂ%ﬁ*ﬁ%%ﬂﬂﬂﬂﬁé,ill]%% 1,2 MEK3
0.2 -0.1 0 01 02 03 P
BS £ Ak R F1AK, 50 £
PID () 3 V48 S 80H0 2 % 56 K Jo = AT B S, 433 (N NB NM NS ZO PS PM PB
il 6, & 7 Al 8 iR, NB PB PB PM PM PS ZO Z0
NB ONM NS ZO PS PM PB NM PB PB PM PS PS ZE NS
1O R NS PM PM PM PS ZO0 NS NS
Z0 PM PM PS ZO NS NM NM
o5k PS PSS PS ZO NS NS NM NM

PM PS Z0 NS NM NM NM NB
PB Z0 Z0 NM NM NM NB NB

1 L 1 1 1 J
Ho6 AK, tyFE &K ec

NB NM NS ZO PS PM PB

NB NM NS Z0 PS PM PB
1.0 R

NB NB NB NM NM NS Z0 Z0
NM NB NB NM NS NS ZO Z0
NS NB NM NS NS ZO PS PS
057 70 NM NM NS ZO PS PM PM
PS NM NS ZO PS PS PM PB
PM Z0 70 PS PS PM PB PB

0 o

2006 -0.04 -0.02 0 002 004 006 PB 20 720 pPS PM PM PB PB

B7 AK, 4535 T
(3 AK, #EH A

NB NM NS 70 PS PM PB e
1.0 | © NB NM NS ZO PS PM PB

NB PS NS NB NB NB NM PS
05t NM PS NS NB NM NM NS 70
NS Z0O NS NM NM NS NS ZO
Z00 Z0 NS NS NS NS NS ZO

L & L L L ! pPs Z0 Z0 720 Z0 20 Z0 Z0O
PM PB NS PS pPS PS PS pPB

8 AK, 3 M5 %
B8 AR, SHA K PB PB PM PM PM PS PS PB

2.3 =

K, K M1 K3 DSEATHATIELRB U, DR SR 2.4 ks SmEmi
A RIFIO S SR, WIS A S e [BORE, iR F2 RSO AL 22 4 T >R T o 52 IR S MAE, A
15 ARG NLEE , AT R K s TERIIRBT BERZE R, 0 T AK, 55— A MU s Jag 13 14 -



RREA AT AETER

J B FEARALIE 71

u(AK) = uy(E) A uy(EC) = min{y, . (E) uy, (EC) ¥
FERE—RFEMS 2 AR e 1 ec M EAAT SR AK,

49
Z/J‘PJ'( AK,;)‘ AKPJ’
i=1

AK, =~ 49

P

2 1 CAK)
J=1

49
A, D, CAKD (= 1,2,+,49) J2H 257 e Al ec W
j=1

(B8 A0 0 O SR Ja BESRAR (Y X I T R & Rl AL 5 AK,
MsRIBIE . i th i AKG, AK, RO 4 ORI 5 B0 i R S
AK, Kl S5 R B X0 e F ec ZZ ALY PID 1]
SRR B R, A REE S PID ] A8 0075 ) S 80E
IE%:

KI, = Klﬂ + AK,,
Ki = Kiu + AK[
K, = K, + AK,

X, Ko Ky K 700 0 W R {E, AK, AK; AK, g PID $5 il &
AR IE AL, B I R S R 2 o i 1 o L

3 EETAEH PID ISk M EM

3.1 fiE&RE

ARG QIR i — DN RN R G, T 2%
LR T8 TG BRI B 3 ML BE 258 A AR 52 ), A8
RS B R T SR AR IR ARG o 2 3 P28 s /s TR IR A &1 9 e
ABESE A B DR B X G HARL BE FR AR R SR B, o %
JE P il JEE i I 580, 5 220 W L 24 1) 2 A -5 O I e S
P N 28 30 45 PR3 IT 3 B 52 D5 126 D PN i R A8 A 2 1
I

G 6
EVARN

o, p—

< [ Tam

B9 =HEETEH

R AR Al B 1 A, 16 XUIRLE 5 PR B IRLE =22 TB) 1 4% 126 B
0(s) _ K
0.(s) Ts+1
Hop T S XSRS R R A8 3G K S AR IR S
Tk BE H TR 2R %0
R BERUR TR TR AR AR, IR R A
SR SN R g PR AR S 2RO B MR R R
AT B A5 5 AR AL RS2 R, S BR B AR ] TR VAV
ARG BAMEAE R ] B 4838 1% 523 BB, TR T g LA
B LS b S R AT Bl i A2

3.2 (HEEEIE

R T A b 6 AR A B A sk, DA I 2 R S R O
B B H s AT e B8V =400 m’ | JE g 25 R0 =
32 C S IMAT ¢ = 1,01 k)/ (kg - C) , JE i iR (1) #4025
MC =800 kJ/C, /=SB 0, =30 C, a5 A% IR JE 6,
=16 °C,Q, 7£2 kW 3| 8 kW i [ )ALl , in1E 10 FR .
FERIEE R (G =0.4 m’/s) TEILF 4 Fo T8 i 7 i 28 an
K11 iR

8.0
7571
7.0 1
6.5 ]
6.0 1
5.5
5.0 f
4.5

4'0 1 1 1 1 1 J
0 1000 2000 3000 4000 5000 6000

t/s
B 10 # 6 #F ELE 5

\

26

32
30

28

\‘\\/“\\/\N»M

0 1000 2000 3000 4000 5000 60007000 8000
t/s

B) 3 RE e G i v W AR

24 |

A 11

M 10 7T LAE 72 26 KU G, Zeid — 2 I [E) S 122
AR A 32 CHRasE 3 24 CLAT, ik T %0 AR A
35 BRIEE K % 0 BURE R T VAV 23 8 28 45 10 5 R 4 il
SRR
3.3 VAV ZFERRER PID B R

XUy Je o6 B AR K& PID SR 45 i R 5 b il [
12 R VAV 25 R Ge 4 il 45 F4 ], T 3= (1] 3% 52 300U EE 1A
B ] AR 2 s U0t 22, D ) [ S 300 XUt A S 42 1) LA
TARGE A . BE BRI EE Ry 24°C 5 A S H0UK, =
-0.3,K,=-0.01,K, =0; @ M ggFHISHI K, =6.5,K, =
0.5,K,=5.4;0, ¥ 2 kW 2| 8 kW 155, 7 PID H 44l
75 3T B I e N AN 13 BT

TR ih
MEK BE i@ AT || A |l [ 2E
£HE ’T’ g [T A T R T
¥
£H %
B
&




72 woOl| & TSR

http : //scbg. jourserv. com/

22

0 1000 2000 3000 4000 5000 6000
t/s

B 13 PID 326 T & 5 s e B £

B 12 BT UL, FEREDL TR, Zad K29 1 000 s J5 ] ik
SN IR BEAEL, F74E 5% WA, TR RS 5 D v R 1R Ui
FEAE Rk 8l B RS R
3.4 VAV Z=FEERRENBEEEM PID B HI=H

FE A B E SO PID B s il o 20 i R e g An & 14
Fn IR AE 600 s B3 AT 3k B8 8 R AR, 89 A () B A 44
o AEPUREAL T4 )5 1, B R RN 3% , 5 PID £ g4 i X
Lb R TR I )N, FR WY R E BT PID AR A LR
HIEREME . PR TR R RIROR XS b3k 4 fis, mk 4
AT, B R A PID 58 G 47 o] 6 R R A L 0 08 9 B )
J5 1 BT AL T PID 8 g il A s il 0 , 58 4 vl DAl 2 4 1
e N

34 r
32
30
28 t
26 |
24 F

22 1 1 N L 1 ]
0 1000 2000 3000 4000 5000 6000
t/s

B 14 giREAsEH PID $ 23 4] vm 5 i &

R4 BEHRHERSA

E=H Tk RiPE/% LIEE/s AR/ s
PID 5 1 000 3 000
B w48 PID 3 700 1 000

4 VAVZ=FBEBEEM PID RREFHNE
Btk

TE RN T 2 kW 2 8 kW BENLIE s T, 1
TIARESE 20 s RYBRAE N 100 kW FI5R T35 55, PiFh 8 2%
Pl 20T 0 R Gem R 40 B 15 R 16 IR .

BT VAV RGEA NS M, Y 5 5 BB G A, 40 e
B3RS # B 800 A5 3 1000 [, 19 Fh 42 skl iy =X 1 i) o7 g 48
g 17 & 18 frs.

34 r
32
30
28 1
26 1
24
22

0 1000 2000 3000 4000 5000 6000
t/s

B 15 PID % %4548 of 5

32
30
28 1
26 1

24 1

0 1000 2000 3000 4000 5000 6000
t/s

B 16 B A A PID 2842 4] 8 vk &

34
32
30
28
26
24
22

3000 4000 5000 6000
t/s

0 1000 2000

B 17 #EA %k Bent PID 4= 4] 69 w5 5

34

22 )

0 1000 2000 3000 4000 5000 6000
t/s

B 18 Bk Bt B YA PID 424 69 ve &

XFECIE 15 AP 16, 0] BLAESMIN 100 kW /TR, B
SE H Y] PID 7 4 5 BE e sl A A i/ ), ] SR K A 8
FERZS . K 17 FIEL 18 B UL, RIAE A6 Y G B, B €
A PID E 47 ] o 2 B h S 4719 1 3 L R T , 7E 5 1 e
7 A7 R R Y B 1) A5 I T PID A g o £
AL, R E R GO PID 45 X VAV 28 3 8 0 i B 47 )
AR B PEPERE (T#E 78 1)



