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Abstract

This article aims to design a solar water heating (SWH) controller based on PLC.
The technology of PLC is widely used in various fields of automation. The design uses
SIEMENS 57-1200 PLC controller and SM1231 analog expansion modules, HMI touch

panel, sensors and other components to mount a SWH svstem controller. It can keep the

SWH systems safe. 1'.:
The design consists of two p&h\ii

Part I: The hardware design :Illlf \SWH svstem controller, including the selection of
PLC controllers, expansion mndulélsz\%iensars and other devices, and the winng of PLC

controllers and sensors, expansion n:lic: es and other devices.
|
Part II: SWH system controller '||sc:f ware design, including system control logic and
manual control procedures, water I'II adé&ng program, temperature control program,

auxiliary heating program, antifree;ze'.lpm am, alarm program and other routine design

and flowchart. III \
|
|

|
\ |1

Kevwords: Solar water heating '||5}fsteni; Measurement and control instrument;

Controller: PLC; 5§7-1200; HMI \

Times New Roman, -|>[, §TEE 18




1]
1
1l
i
ol
f

1. 1 }{}[}{}{ NN EEE EEE EEE NN EEE EEE EEE NN AN EEE EEE EEE NN S S NN EEE EENEEE EEN NN AN NN AN EEE EEEEEE

._"'—" ¥, 1.1, 1 T esssacesssanesnsas snnsnan snnnannsssannssnansnssansnsnassnsannnnsanannsasnnsnnss

":r:;;_;:: I." 1 2 }[}”{}[....................-h.'h.::_:"--..,._._._._:::.......................................
VR =B 5 . —
g e 1.2 1 FEEN erenrnnnanns

°a LoETT BR EAREBESSLRA=SS |
7 ¢ A e e  ae Eﬂ#ﬁ{ﬂﬂ?gﬁ%ﬁ% {El]: SR
2.1 HREN L1132 » EEMTHE RN

S S L 9
ORI - e A
B S U S R R s

3 JJJ e+ eer +eeeesees 1o 4ot eet£us s £t ek £e8 10 10t et £un e Ea £k eeb et et et e £ ens s
] e S O R B R U R R
3.1, 1 JHEJ e reeeesees oot eesees ses s eeseesebs 1etees s s ek ees et et et e
SR S e A e U S R R R R
5.3 JHIJ eee +er e ess oes seewesebn 1ot s ek ees e £hs 2t et i a8 e et b s e e
S S e A e U S R R R R



1 5l

J\

REFLF I EFEEE T EANTE: \"'
1.1 8 5= f?'r‘_.‘“.-"-j::g'ﬁ FERRETE: ”
SEE (FE) TEaE “SERE®ET (I 1 5|50 ;
i e oo ERAL EH® 51‘ ‘”‘t-.{ ‘AR EERE T G
..c_f HEEET
=, E%miﬂ? U1 ﬁFq&:?? EFEE. B s,
R ERBhREs SE.

{5

]
Hi“

iﬁ].f_u
o .

=

.

EHE’] Eﬂ A LTS I R

LAl A R 24 A TS

—gwl. EN. FTad B4=T. £5FE B BE DT AR. BF 8. AFH
03 FREREsEIsoEss. —SSENSEEnEEERE | i T 3
MEREL, S EaEELES. -8, 0 #Eérgﬁlliﬁﬁiﬁﬁ
—EiRE. FTaE. Bied=. 2555 B BSos @, A B = dhfifirir
SERE. FaE, EglS. 2E5E. B BESos. s ey b
—ESFd =S8R0, ZgsELTERAL 0 D p FER HARA
SREEH (TUERi1.. — % IThim- M k22 ME
[ bl e i
N fﬂﬁﬁémw —-
= | P 1_E\
f EX: 7%, Rl m ExAE
k] = i a - - — -_ il
1.2 ﬁﬁﬁm.&ﬁ_}{_ Times New Roman, *TEEEEHE 22, SRS
_n'r\; s Ry
£ M A 1¢,@m EETEREE. EERER
E ERPAERRETE | 30 Y=aX+E.
it X~ B RS % 1 EFE FEEE: #1F om) « B3
A =R ), F3: E275 H275 HBiTdEos: BE2:
EX Tilng EUEL D iy

\ e J

L3 BN ERICKSE=

1.3.1 #EXREAKSIELERIES=E

MR A PHESRHI A Bk T S RS - AP A k2RI AT
I EEERRE - 1S EESK 2SR T HIHF DR RS

F=HE-



i}
L% |
!
1
i

1.3.2 BskigeE. . 2RI SA=

MR RABERR AR R AR

f{x}=m+£il{mﬁcm$+ hﬂsjanx} i1-13

HIE: ERTTARRR R SRS AR /\

EXHERRRE: 515, i&%ﬁﬂ’ﬂ\\'
EEX EFMMIEIR: BFEEEE
e Bl BRI e REW
iE W AT AN E 3R TTE
MEEE D Bt 2R - &
LS

X W

EfEAREITET:
LEEEET. LRSS EHT

\\i:lé':fﬁ =

SR SERFEEREE. FEYERTE.
I . T f\I; H%\ﬁgl L+ gine
—FEFERELS. E5SHHEESm.
BT, REERESENITE. 20 EE
¥ STREEESEE. LS5 ETE

~

P




2iﬁﬁﬁ$%%ﬁ&%¢ﬁﬁ&ﬁﬁﬁ$

‘H""\-\.\_

2.1 APRREROK B RGLRA R
—BfrE |
AT A it — st R A [ FERSER |

2.1.1 KPHREH kR aiasH Ak ( ﬁﬁﬁﬁleHqﬂ ]
0 =@
B E R mEr it \
ﬁ
//

A FEREHk SRR T R EIIE 2-1 .

e ™
| ErERgEaEE
BT

Ed: 2E&TE2E.
| 1ETE2EE 146
EIE S E
. FESENERG-

/ / \ A

AT HENENE—ENE, Bies_EmnEaRnE L, R
B RN ER . BTMENREETRY, FIEo0E . B
FREHNNEE, BT e

213 KPHEEK=HEREE

PEEFER TR I (P RE RN AR T L, ST SRR AR



EARBFIEERELEH (57

2.1.4 KPAEEHUK IS ARTEE quﬂmﬁ,\
__—— FE® |
SEETERIR, ;’E’Litﬂﬁﬁﬂ?ft* —ﬁﬁﬁ% EHW
1) HEEDERPE ks ok Gl J
(1) EEE%EEE.KEHH&“JKEE S | Eoa )
e FkR s M, B
f.-n-’fﬁ Ee Zﬁﬁ% 2%, 1%
ARSI IR X1 fR.  —— RIERITR AR
£11 ARBERE =
PAREINE EETEENE UDEEhEs
; IFEAAEATE  LENEENRE |\
FHmEn 5$§$§i¢ﬁm "mERES E. AN
ERCHNE FRE LBHENES | zm=w
o BNR
| SRR | TR 2=
gy ERRK IR | HEBETETR | 4 HE
AR lRET M, Eh 2ETIERR RS EESh %gﬁs
EREREEE il
LR SIE EEERE LgRSSE - /
EwE 2y A 22
3 P 3%&#}*—1@&\ 3P
215 AMEEHKBRGES ey

A PHRE kST RTH RGAEE T AZSe T, R T RS EEl, &3

27
[ ]

2.2 KPFHgERAKEFIIE OO ITEXK

DERSE 220V, 1kEERAEERE 12V, BkiisEBaiT bkinFsh b
7K 5



2 ARk A R R

23 APRRERKBNEICEHAE

AT EE R/ T E:

2.4 KENG

FEFBENRT AP KERGENTERRE, SRz fOgit2RKEE
WIHAE. BT AP KSR ER S, 3G T TR 57 ae
A PHREHRKEERY < I PHTRE AR T AV R, M {5 TLERS PH
FIRE == A -



8 FiESE2

6 FiLERE

ZSRERRE
S hBERSERER
B ELAEEA el T EE A (AL,
AR —E AR AT
WRSEW .




M
|I|'.

b

H
L

SE | R s 5% J

i
[1] #52. @8 X. HEAARESEEETERIA . 3R 1008 4
[2] $kis APREER A S PSR BN, PERE. 2005 F

3] ﬁ{:}%ﬁjiﬁﬁﬁﬁﬁﬂjﬁ#ﬁ?ﬁ*—iﬁﬁumﬁ SR T A F MR+ . 2003 =F.

IR PLC ﬂ#ﬁﬁ&ﬁﬁ%&ﬁﬁiﬁﬁi , hER IR 2007 5

P R
/ SETHREET FEAFRESE, i1 X000, \\
[ SETSERELET (%30 SHER. HUATEETRTREE. —F

FTAHFUE EEFELS. BRAFESSHTH IR, 85 XHEILT:
BT E. [FE] k2 XED & £ 2% (887 . €-LFE0
Sl [F5)] e X80 SuiIEE. UE & SiE. -

(#)E: [FE8] e HE£M] (EF) LEE: dRE. BEE, ELF

FHikx: [FE] feF XED). BTREFREE: BT Afe. #TF. &

REXE: [FS] feF W[N] REZ. HEOH

#E: [FE] feF TH8R] #HEE. #EFHAME. BSHE.
£F: [FS] *RETHEPR. SFHEL. €RFx 7S FAHEN

BHE
HRiEE. [FE] SH A ERIFEES BERIEEE FE[S] HiEE. HE
F. HEEBEH

SETE: [FR] fi# TEIRENRE TR HREE]. pRedEes
i, LB SEEFOESI=Es
SFTHETEE. REFDB]. FENEFCP. SF4E [EBL /

. i ; W ; J
B TREEEITRE. TEMOL]. ECD]. EF ML E{:ﬁ[DKy

3

-




PLCiZFFTE

HRRETIER

FaRFTIZFF

BERWTIZF:

HF—EAERAE. B A
A EiRe), s EEZZMHENNE
(nEEE AT WEMIZRF, AR
SIMBIEE . SR, RRER.
FSHAE) . TRARR. HRR

AR, —BABETER.

N

N _/



st

FER. PR ERNRERERNE, AFERERER. mFER3%

A0,
Bt Rz DA R AE RY

SO

XFMIRAMAS L
EEHEGEEE
& TERBYAIA R (120
IESH. SRR
A R)FTHE.

M 7




Bt 4

HET A
MR (0 VRIS B 5 b

He bt (8 50) A R IEE, MR RS ARt (6
X)) WARR MK, it E AT . I, 5 A0 H
Z 4, WX E. W A AR EXE; PR AR LR
(X)) ERABGKTFRER (ZFF0TE) H1T. 1THE
SiPn Ao, AR, AR BIAEATEHEL. &
ST E N E| KR IEA A

BFREGRSH AT

L. BB EREHF P AEONTE,; RALMEE
ZRREE LR, LWIER, HHE. o LR
WG, BREH; BT TIERIKE, BESEME £l
W () H— B 24, KFRE. XFHRAEEE, #
RIS, FE/AF. BARCBMEFEER, BAME, 5 ITE.
Bt BIERIE &R BN R e, Epter, BEEW. BEER,
BIE R AR STERE, HEEFEAMEEER. B,

2. RIEF. MEH R RES BT AENTE; ARz A
Fredapfn iy, TWIEH, WE. . ERBEEYR
E#, HpbEE; H—FWE s TESEN, REERE; Bl
(X)) A—EWAKT., XFAREEFEE, BIEEH, AR



HERA. BARMMEABEER. 5T, it AMENERE
A R RR. &atnt, EEIEN, ©HAERERH, IR
EE|E AL
3%, HMIRRAESFEFEANENTE,; BANYELE
WA R AR, (EEFEENA LRSS, LhEH,
TWH. T SRR BEENEERERH, H— €L TERN;
bt (X)) KTF—#k. XFAREN, BEhagAaldE
WERANESE, BEFHITE, WItERSIBLYT, EFE—
W AN B, e, MEZR AN ELRLRER, B
TH RN,

4. A, EARTREWEIT (BX) AT HES; HH—
M MEBAH, FURRE; RREAMEZAMS BRKRE
B, A—EWHMA; XFEF, BAIH;, ERIRREEE
T AR 2, TEAEEE &, EAFSER,
WA B T R, 2% B A6 AA Fr 8 4 8 AL

5. A RH. EHHHENTE RILH TR, IR SF0 R
R bR FE AR, T3z W AL b kiR o o 3T R A R U 45K
TR AT TR B ER ZE TAER RN ML TAERE
NE, Bt (X)) kBB FRMEKR. XFARAHE, H
HRE, REMYE, AAIQERLZ T2, S8R ESEE.
Epprt, xtEVEIT (BX) WEFENAE R AT, AW
s X B ] ALE A AR BUE A

[E]

o



RNE®: BZRFR (FH) . FREHT

FOM R IR B AE 202244 Fl8H WX




	黄河交通学院
	学生姓名
	专业班级
	学号
	选题的目的和意义：
	国内外研究现状综述：
	主要研究内容，拟解决的关键问题：
	拟采用的研究方法和手段：
	可行性分析：
	主要参考文献：
	进度安排：
	指导教师意见（对选题的可行性、研究内容、研究方法、进度安排等作出评价，对是否同意开题作出决定）：
	                            指导教师签字：               
	     主任签字：                   年    月    日     
	                           负责人签字：                 
	成绩类型
	指导教师评定成绩
	评阅教师评阅成绩
	毕业设计(论文)总评成绩
	分值
	百分制
	百分制
	黄河交通学院


