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Constant pressure water supply system design and
simulation based on PLC control

JIANG Su-xia, YAN Yan-xia, YANG Xiao-liang
(College of Electr. and Infor. Eng.,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China)

Abstract ; For the need to build an intelligent building life and fire water supply system,a design was pro-
posed, which was composed of PLC, frequency converter and PID regulator and could achieve AC
dual-constant-pressure , dual-frequency-convert close-loop speed governing control. According to water-out
pressure and flow rate,the system can provide constant pressure alternating quantity water supply by con-
trolling the speed of motor unit and switchover from variable frequency to power-frequency. Simulation of
the above system in MCGS showed that the system has pressure stability ,simple structure and good reliabil-
ity.

Key words:PLC; VVVF;constant pressure water supply ; PID control

0 3= AR BT BE 1 L3 A R SR i 155 HE BB AR AR A
= KRG A R
Bl B REAE T E S AR R , AR 6K R TR R K RERTHEAR BIEAR B

BRMKRRAT RN ERARES. M2 A AREEART—&, BRIk RENREEM
WRR FH et BB R SR EARMERE AR IS TLABKRENEP TR K.

RS A #9:2010 ~ 11 07
BHEWH . 7Td B A BT HE £ A B (102102210141 )
EEBN EFR(1980—) , %, ThEHRAEA  AHNB L L FRATF AL, T EREFAABHERELA . LA

EH.



EIf

AN, ER AR RN REYE, X7EREUR H 38 Bk
S RICHEE. B, 0755 548 B gLk R g0 x5t
P Tl A PR R M E B R A KT B RRERE
EFHAAEERN . XEK[4] 5 Rt A
BEAKE WK ESh R M (18, B3t T LA PLC #4124
BeL B 55 8 R 4B K R 48 SUBR (5 ] ik H
B RATEHK K FE i 3h ) 8, i SE M E S A 3
WIHOKE, LB E K. H ER FEABFER
AR E, BOKE A AR % . % Tk, A SCHUF
F PLC #5355 - THuY)#k, 2 PID B HHTES
VY, B IS/ B OUE FE LS AR P ER A K A B
BRI RS, A A MCGS T A SN REHIT
LA,

1 fOKREFTRBIT

AR RS K R PG F ST—
200CPU222PLC (3 iy FE A& B EM222 1 EM235) ,
H 7 22 )] 25 5% 78 3 2% CIMR—PS5A45P5, |E 1 5 5%
28,3 EKELUKA THBEH R, K mmE 1

F}f/“l_"\‘[ﬂ .
J
LA A

R

gk ] PID

TWH#N"“m&ﬁ
: 1_?_, ___iﬁ'] %5
G

s

M
e 32
OBGh DX g1 MB, [
vy sz MB, . A0
B TKH2 E’ﬁ%
O N
Bel Y ks BT

Bl BARABRKRGLEH

BUK RGEH TS - K A IR E KK FIEG
KB B 3 BT MB,, B B AR K AL B 3
7K, B K e/ RO A AR 5 B 3% PLC, 3R
KPR 5 0 7= A B (5 5 LAY MB, RR#% I
AT/ THBE TIK - MFR RERIAL T R A RS B, TR B
K3 GEKRRERBAETHAKR, K- EHNEHEE
1BAT , BEAETE BUKTEARAE PR T 01T 5 2 KRR AL,
HLREIR MB, 151, SCHIAE TR K E M, 3 B/KRfEH
B HKTE B tE B R #E T, KK IHBRSG 3 B/K R EH
BRI B, Pl R B AN 2 PR,

3 GAREH, BERNHKESEA TR, 4

(%8 A TPLCEHNEELEAARREAEZLERTSHE © 63 -
] [T SR
% PL PLC ﬁn W 25 R g
b Ll T L
JE H1 A

H2 BEXAHBKAAESREZEAR

KR KB Z . EARNGEH YTZ—150
R B AR ENERE, ATRUEMN P K
. BAK & KB, KR FK &/, KEF
H. AR AT HE O ~ 1 MPa 75 FE N 4 R 1 A e i%
A0 ~10 VAHIE(S SiK4% PID W8, HiZlE
55 PLC i WA E LS55 #1173k, &1 PID
WBHE SR, RATME BASHETER
TH/ AR50 e v B HUK R o, LA AT RAEW
BEKE 3 A P K 4 W IE 1 4R RR 72 48 FE A
LR F P K B R/, i PLC 45 %1388 3 T4
FEBOR KA A X K B G A B, BT S 4R E 4
biO173 Q- e LA NGRS IN N L
FRUPEZ A, XBERAG R T LA 1 e {8 o
F9 XSUAE X A5 451 P B VR e 2 o R .

2 REM{FRET

HL P AR 4 4 i e B A L 3 BOR. b SF A
B/ B EFE R IT 1 R F SRR 2 A s
RE. Fhissret, 4 SF,—SF, &6 3 ERME/
AR 1 MB, i/ B Shia fTe, RSl
PLC BFF#EfTiEH]. B4 PG, N B Bl EfT RS R T
84T, B1F PLC 2 4 iy 46 1 4~ COM ¥,
% FR G A LRI COM Sy th 4, N g i —4~
g HL 8% KF 5 fil o %728 3 2% 2 47 &2 G0 4 D
AT B Qo.0—Qo.s 5 Q,0—Q, s 4 PLC & i 4k i 2%
fil T 4,6,8 SHCF W BLRM ST

3 PLC #EMIEFRIT

ARG AR EEE T PLC K HE
Bl BIFFEH el 3 W, ERE TR
TWRT. ERFEEZBARNRGESHAER,
RAEMBEHEWNGEEHERURREL )
BB MR 4 FTR.

HERPHESE AR E NPT, Seak Wi
RERES REWEE BT EELLEN
AR, 22 MASME AR, IR AaBEE EN



- 64 - BHRILERZV(BEARANER)

2011 4¢

N3 SF
= 102
L e B ———
. v
Pil o sE AT
1 *“L‘ 0l T 105
QA PG,
QA, Qus
- A
6 oA b
Upp,

EiES K
IO

B
A gaile

IR
1B TR 145

BRI TT

B4 IRAFAER
BETERIFR KAE BT RIFL., Bl AR
S S RRPE.

4 HBBAOE

. A3 F F i B W # & 48 ( monitor and control
generated system, MCGS) T_#8 41 S 54 %F R & #E 1T
BRI, R BB fE R T Microsoft f945F 32 b

Windows & _Fizaf7, @i X B 8E I R 240 5
LahEEn MELHE REEHARERESS
MAHXMAPREERLFEIENEN TR, EL
3k PLC B 5USA & A" ™.
4.1 TBYHEXR

SCET O R 2 MCGS LR AEUE S MBE Ak
AL B0 X B R F ST B O P B A BT,
BT SERT RO FE R R B O B X BUE X S R T R
B 5 iR RBAE 8 KR S HOR B iR,

RENRENER

B4Rt pakn swuke

HRFy
Rl IS

bt oy | ®HE
IHNEg 1l
e
HEAa
- Frk Lor FH L 2.2 Lk
HRATER
EMANED. BLATR

v |

oE o) LJ BAM
BS KEXESZZRILE
4.2 HEAmARERMERELER
B ARsitE K R4 & O EAR, B 3
EAS", #ASNRASE O, FF 44 %58 o m. 7%t
ST B EIERE R R BT E o, B el R A
6 FT/RE S IEAK RGN R .

f PGl G T - AR R R
— XA EAr B MO WRE] TAT EO MR

-2 x
LR &0 R B b T T

L';ﬁ'

| & T & !\é
1 aE L= 5
ane 3 i o 2
| T Sl
“D-ﬁ“—‘ o0 %
[ e |
s —Emg —
S aE

A 0, Wibakiy.
BH6 TMEEAMKKRAAUERS
4.3 337 MCGS 5 PLC Hy%#

MCGS &3 A HL AP 84T L4 A1 PLC L
IR HRIT(HEE D) B BATE S, ATk 2 #




%133

20,5 ATPICENNEERAAREGRRARRITSHX - 65-

fE PLC % M H 9. % Z 5 MCGS 3 =it BN
i RS—232 #4708 PLC 65X M %R, 5 PLC
B ER.

5 %

AL PLC FUESR 88 R L, BT T IR B8
BFRAMEEERMK RS, RS A PLC &
KREEHDIRERINE PID RASSSS I R S5
VR PERE, SE LT WU He XA 53 b 2R R A K. B
HBTHREN  ZEELEHHEKRETREES.
PIEYEST WREBCR IR, 375 W B BE R, IR B
ESBsh/h, A #ET .

BEH:
(1] DM KAE ERAAELEERATBHALNN

{2]

[3]

(4]

(5]

{e]

(7]

(8]

AL & B BN %,2009(12) ;81.

A% ARESBHAPLC RARKAR[M]. X 4
FALZE MK A% W K 4 ,2003.

BE% Bl .PLCHONERItEA[M]. LK &
F Ik M AR H,2004 ;186 - 188.

hEHE EE B FPLCXEE G AEH R Kkt
[(M]. L = & FF £ 5 41 % ,2006,19(6) : 149.
BE.AME XTPLC iZARRNEERKEL
Wit [)]. RS % F T £ ,2009,37(1) :163.
R ETPLCBHWBFEESRA[D]. X#: X
# K % ,2008 .17 - 20.

R4, REE K& £TPLCHEXMEE R KR4
#®[I]. kK A,2009(9) :47.

R RAASRSERPLIC EFBFANER AL
HALKLI]. Hle T H K ,2008,37(6) :86

(k35 61 ®)

AL B Ky 40°/s. B sl B K AR hiE FE - R AT Bl A
300°/s, 7 (i Ky 500°/s”. B/ iy L BE L B O R
$0.05°/s, HE AN 0.01s.

5 H5iE

AL LL STC12C5410AD 3 #% .0 B9 H 45
M GRIRARSGE, Bk T %, IR T BA, B
THBLRE T ZEWBEEMT E4E 05 EmiAE
R RER, ZRERE RIFHEE &0 BEE
EHRES B Ey EALHMRUSHFE LN
KR

B3k
(1] R#EH XHAL N5 ETDSPHIRERENEE

[2]

(3]

(4]

(5]

(6]

B R GRIER(T]. Ak TR HK,2008(9) :85.
XNAF KEE, %7, & ETFEANAFHES
BHAZI]. KEE T KSR B AH#)K,2008,
31(4).87.

FARBHEE BEE S GHEAREEGEHE
GHRIH ()] mAEREER: 8 A ¥ K, 2004,44
(8) :1054.

ERA,BA%. £F STCI2CS410AD ¥ Loy ¢ 4
EEERENTHI]. AMB I 2 F R B AH
¥ % ,2010,25(1) :57.

RPH SROGERYEEHZAFAR[D]. %R
® o RE Tk A #,2006.

KW, FEM, Nk, % T MSPA30 £ KLy F e &
EEHAL[I]. £ A KA ,2009,28(2) :52.



BT PLCRH M AT S R e S 2L [HRREE ..

fE#: FHRTE, HHE, M/NSE,  JIANG Su-xia, YAN Yan—xia, YANG Xiao-liang
3 PA SRR T 2B, B B T RE2EBE, g, X, 450002

i M TR CRERERD

Y4 JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY (NATURAL SCIENCE EDITION)
B0 2011, 26 (1)

TN e 8 (2

L Sh Ay, WA AR AR E KK B R e i B DR sc T = G R 2009 (12)

2. FkHE B R S PLCY TR 2003

3. I mit PLCAM T S5 i 2004

4. K%, K FETPLCIXUE s R #5403 e v DRI ST =HL ™ iR R S 6057 2006 (6)
5. BHT, JA I BE T PLCAI ARSI M A E I UK AR g it it DWITIe 0] - i SpL S 207 U 2009 (1)
6. P h S TPLCE IR i EIE 6K 2008

7. [, WS 2, PRI T PLO) AR MU i K A Zeit 51 DI TR 3] - R BOR 2009 (9)

8. fr il R ALA A S PLCRR - F2 i ( 1EU (H K P A 4t [T ST -HL D RE R 2008 (6)

51T SCHR (54%)

L BIGIH, /v BT PLORIARAR 38 (A T AR A /K R AR it 55 e DI v S ] = R U 2 e 2. AR PR
) 2014(01)

2. MZFt HETPLOFE ¥ i A s oK SR g e v DT830 - it 5 2013 (12)

3. DR A B 26 2 T BT K K R G B DT 5D - iU 2 e 4R 2012 (12)

4. ZEH A, ZRA e AR A M 4 3 B AR B R e 8 [T 0] - BRI RHE A B 2014.(09)

5. WP, Ml PLOCINFA ZRZE T (K SEHLOT FE1 65 DTS SC] -8B S i S SRR 2015 (05)

BIHA SR FEEE. M. M/hsE. JIANG Su-xia. YAN Yan—xia. YANG Xiao-liang & T-PLCF il (A1 He 2SS

MUK RGBTS0 F DWTFHSSC] - Tk 22 ez dik. CHARBIERRD  2011(1)



http://d.wanfangdata.com.cn/Periodical_zzqgyxy201101016.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e7%b4%a0%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%ab%e8%89%b3%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%b0%8f%e4%ba%ae%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Su-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Yan-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Xiao-liang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%83%91%e5%b7%9e%e8%bd%bb%e5%b7%a5%e4%b8%9a%e5%ad%a6%e9%99%a2%2c%e7%94%b5%e6%b0%94%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%2c%e9%83%91%e5%b7%9e%2c450002%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%bb%ba%e4%bc%a6%2c%e9%99%88%e5%bf%97%e5%bc%ba%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgyqyb200912019.aspx
http://c.wanfangdata.com.cn/periodical-zgyqyb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b0%b8%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201101016%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%b8%87%e7%8f%8d%3b%e9%ab%98%e9%b8%bf%e6%96%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201101016%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%be%8e%e8%8b%b1%2c%e5%b1%88%e9%a3%9e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jdcpkfycx200606068.aspx
http://c.wanfangdata.com.cn/periodical-jdcpkfycx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b7%af%e9%87%8e%2c%e5%91%a8%e6%9c%9d%e6%99%96%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jsjyszgc200901045.aspx
http://c.wanfangdata.com.cn/periodical-jsjyszgc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a5%88%e5%a2%9e%e6%85%a7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201101016%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%b5%e7%bb%9a%2c%e8%b0%ad%e6%80%9d%e4%ba%91%2c%e9%99%88%e6%95%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ybjs200909017.aspx
http://c.wanfangdata.com.cn/periodical-ybjs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e4%bc%9f%e9%9b%84%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jxkf200806032.aspx
http://c.wanfangdata.com.cn/periodical-jxkf.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e5%85%b4%e5%9b%bd%2c%e6%bd%98%e5%b0%8f%e6%b3%a2%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lfsfxyxb-zk201401013.aspx
http://c.wanfangdata.com.cn/periodical-lfsfxyxb-zk.aspx
http://c.wanfangdata.com.cn/periodical-lfsfxyxb-zk.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bd%a6%e9%bd%90%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_txsj201312015.aspx
http://c.wanfangdata.com.cn/periodical-txsj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_wujxyxb201212013.aspx
http://c.wanfangdata.com.cn/periodical-wujxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%80%a9%e5%80%a9%2c%e6%9d%8e%e6%9d%be%e9%ab%98%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hljkjxx201409125.aspx
http://c.wanfangdata.com.cn/periodical-hljkjxx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%ae%88%e4%b8%9c%2c%e9%a9%ac%e6%af%93%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sysyjyts201505020.aspx
http://c.wanfangdata.com.cn/periodical-sysyjyts.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e7%b4%a0%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%ab%e8%89%b3%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%b0%8f%e4%ba%ae%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Su-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Yan-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Xiao-liang%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zzqgyxy201101016.aspx
http://d.wanfangdata.com.cn/Periodical_zzqgyxy201101016.aspx
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx

