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Design and Implementation of Temperature-humidity Intelligent
Monitoring System for Seal Packaging of Equipment

YANG Jin—pu, JIANG Peng—cheng, FENG Fu—zhou, HU Ji—wan
(Academy of Armored Force Engineering, Beijing 100072, China)

ABSTRACT: The commonly used methods for seal packaging of equipment in troops, such as regular artificial
dehumidification and establishment of constant temperature and humidity warehouse, have problems of high cost and
artificial consumption. In order to overcome the above disadvantages, a temperature and humidity intelligent monitoring
system based on 485 bus was presented. Using the technologies of Capa board, RS485 bus, the sensor of temperature and
humidity, automation and so on, a temperature and humidity intelligent monitor was designed in the background of the
mission for seal packaging of the armored vehicle, and a temperature—humidity intelligent monitoring system was formed,
which consisted of the monitor, the rotary dehumidifier and the envelope for armored vehicle. The system could ensure the
proper temperature and humidity for the equipment and guarantee the environment humidity at 45%, significantly increasing
the level of automation and reducing the cost for seal packaging of the equipment. In conclusion, the temperature and
humidity for the equipment could be automatically controlled by the system, and the system has been used in several
armored troops with good performance.

KEY WORDS: temperature and humidity; seal packaging of equipment; 485 bus; automatic control
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Fig.2 The basic operation principle of the rotary dehumidifier

AP 155 2 B AR BRABALAS TR B 5 5
PID L 45 945 I S8, B A5 5 2 R GUIRES
S FEAE S . PLCESHI RGAESILIE 3,

P
H I F
sy % ik D )}
i % P I / #
E L I i3 A A
# #L #L s )}
£ o o i ]
il il il o i/

S7-200 PLC CPU226

JTZFIRER

PSR SR

ES
iz
n
N

gl

|cpansEs o b zrsxes

3 BREHLPLCFEH] RO
Fig.3 The frame of the control system for dehumidifier PCL

22 HE

ARG XA BIRIE TR E B, 2
Bl AR)Z BHRE R MAPUZ AR, BA R B R b
IERE. fEREDEE LEABEX A K E, 5 AR
BB R A T R R BRI AL L A R AR R
MBI R I B BN xE Bl
B AER TR, ELA B T A BRI, B R Y
AR AR

23 RIBEEELEN

TR PR RE W SR A W R e 0
F MR Arbor 23 7 1 EmCORE-1250 T.45 £ 4k, HiN
3 T x86 ZE A4 ) Tntel Atom AbFHES , 45 Al L) 15 )

FERA BaL R, AT LLE IR S LVDS WA R
Fto [AINF, 3% EHR 37 RS232, RS485 FI CAN M2k 45 1
fFHE0, TR MEB G AT 548K S8 HIEA M . )
i 7R BESR =22 A RIAE 209 12,17 XGA W b s
5t A1 A 1024 dpi x 768 dpi, B HLIE R A A
F) A9 RS=150-12 JF & HL YR , 1 9 i +B o] LAIK 3] 12.5
Ao WEPREAGHE 1 S AU 5 T A T SR R A
I WS AU 5 BRIB LA , FLAMT R IR R 220 V 28R
H, BRI LIRS WA i AL UL IR 4

R |3§§“£%UI%§| I “:@i%% | I%iﬁ%?’%ﬁ\/l.ol

L ‘ L a8s ik
S R i
I MR 2
i) 12V r ;

kR e i AR
SR GEBR AL

P4 Sl R R M4 S P i R
Fig.4 The internal electrical schematic diagram of the tempera—

ture—humidity intelligent monitor

BB B I B B RGBS 10 R
RATH T AFFR Tk L 28 AR S 10 £33 1
SR FE BRI STC89CS2 2 WL g 204 4
RSB AR E MODBUS 38 {5 PMALAY 485 M4k, HoAT
8 JHf EFL ) ULRRA L 8 B TR O R R B i
B AL S TR

2.4 BIBETIXEE

T AL IR AN R Bl R AR AR B AR 0
JWSK-6ACWDB i 1 B A8 36 £ o 1% 728 3% 2 [ AR
FFA FRUE MODBUS PRSI 485 BLZE™, 1% S 4k S b ifE
Tolb A AR H T2 BB P A bR vERE O, R
FHP-A 23 A2 i, AT il L4 iy se o,
AT LS R B (5 T AR i . ARk g B fE B E
PR R AT A R A B TR S R B
TR B AL T AR S AN R A U
P 281 AR 3 g ST A A A A IR R, BT
G IR I

3 RAZEHMHRITEXH

W RGBT T AL 480 PCLARRFBE,



54 f % T

20154F 11 H

RS HBRIR LA AR F AT, LSRR e {5 S
A RARE AT 5 M 2 ORI R e e i, E
S IR TR I8 R R )R AR AR S A3 Ar, Ja s s
L NHAZ HAEDIRE 5 ids oA BT R LRSS B3
BT, BB s A RS R E A
P B fE ; M AR Ut o i, T2 B P R
i i BN

3.1 BRIEH PCLERHFIZIT

TERGEVCT D ARAERRIB AL T AR A AR A3
TR, HEEA IR S0 S MR HIE R . 225
BLLTRE A BRIRAILAS R e (0] Ak B8R 3 4 )
FORZS SRR B R 4F . 1 A BRI A R T
VERAR N : PLC 2 2 WP A A4 IR S0 A5 5 1 AR K
P FHEINFAAS AL BHXUBL 52 58 LRI )5 3454
TR I o) 2 DA AU E ) T s R, B
BRI ; SN B BRIBAILIE L1555, 72 BRS04
IEAASEBE: 3 23 =l B2 325y PLC 27 PID i 42 48 R
TRFF s B A P PCL AR A £ B AT R 2
IR HE AN 10 55 LAGE M 4 X A i) . PCLERIF I

RIS,
Grii)

— 3
72N

CPW?”“ FE RS 3

I
AR R L, ——

T
_ ) T Ey S 22 = PID R X
FRM T N [ S i o

m%ﬁ% %%%?E@
ORI S -

I 1B
AL AR

K5 PCLARPFHLRE
Fig.5 The software flow pattern of PCL
3.2 iR {UE st

W EAUR G R G2 HE T LabWindow/C VI HL)
(AR B BT AR K R AR A 2 SR

T MODBUS P i 32 N GE (A, BRI 4540k &
BL, & AR R AR AU AL EHLI AAL R E A4,
ALY 2 iy 4 I ST EHLE SR AT i Shag, IF &
Er S Cli =L

ARG E AR AR L AN AR A RS, SE I
T BLBE A P 1 T S , P T AR B S
P AR5, PHCRAEAR LN 1 Hao XTRAE MR
T T R R A T A 3B AT 2 MR R 1 O
W, KB R AL AN 1 458 SR St il . s R BRI
BUR sh&E, T il BRIBHL R 265 36 4, FRBR IR %
Ja BN IE AT B X, T2 St 2 e BRI
i AR, — ELE P s A BRI BRI AL K 5
1EE5, AL . 7E s R, BRIBHLIRES |
AL o A7 S, AR VR 7R AR IO 7 1 IR T B i e W
S SRR, W B A B AR T, DU
W B EALI R o IR AR WA R G
AR WL 6,

B 5 L 20 26 T
Wk TR L
I 44y tH BRI 5 P 50 )
)
A i
1 B
B B T””
|
v R A
AT A
S B I
AR
N R
A A B
Y

6 iR BE M R G A
Fig.6 The software flow chart of the temperature—humidity intelli—

gent monitoring system

3.3 HEEHOEERTENANZBERMEGET

ASTR] 2 DX W s A S A 3 2k DA K P 5 A 4 v oy
G AL B E A, O T S AR A
RN SV, R TE B RN B AR,
SR I AN ISR E T & E TR e IS E €
ERHEANNAL T IR AP B A D RE 454
UL 7,

D il sk A DI RE BRI A B R s A B LRI



H36k 214

WA e e B TIRR E  RE A% R G BT 5 S B 55

ER i

) EE SR

7 I
I . I Z | !
IR YRR Al
ENEIET R A
VE ||| R |5
N AR o | ) |l
1K AR EHE AR || 5 B
e (| 0] B | s ut | ||
IR R Y T
: il i | |
SN | S| S— Sy S_— — H

K7 AP HE A DRES A
Fig.7 Overall function structure of the human—machine interaction

software

I 5] B A ) BT A 5, AR AL 2R 2 R DR, I
EOWH T 5 S T RE L E AR N R A R X, 18
M A s r AR T A A M (R L Y T A S L
s BRAE TN D RE AT AR S Wi 5 R T B0 B Ao, [
I, 15 R S8 A R 205 T RS L AT, -4
AR RS BREHRRR 7 12 , 2 B R i R o 28 AL A B

3.4 RGEIEEEEIT

RTINS, R BRI
A R P WA s DRI e A5 TR A 1) SR A
WARROCHEE, T AR R R L, I SQL
Sever BUIE FE G 8T T Wi s KGRV EE 2, F 2

SEPLIIRE M A SRR B B SRR IC =%
SRR . AR RS AR A UL 8.
Kl e
el
T e
| | | :
B el I
Iy B [ ||
|1S(yl~%§%| = I% lll‘ﬂr]nl*ml
e[ oA IE {5 l{lu.nﬁl{‘)éi H}j:}?_'
i 1i Wﬁ fili #, B 1K Ui] ([ ||
l;fﬁfﬁﬁf\l 0 G TG | K (R
S E 3 o I A 314
e = Blgl x= I%é |58 |
| %\ | & )
[N | | e L | S ) |

K8 M RGRE 4

Fig.8 The database structure of the monitoring system
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