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Design of Monitoring System for Heat Pump Grain Low Temperature
Circulating Dryer Based on Internet of Things
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(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
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Abstract; Aiming at the problems of backward monitoring means and low information level of heat pump
low-temperature circulating food dryer, a monitor and control system of heat pump low-temperature
circulating food dryer based on the Internet of things was designed and developed. The architecture design
of the system used perception layer, transmission layer and application layer, and the system took
programmable logic controller (PLC) and HMI touch screen as the core to design and develop a control
system to realize real-time monitoring, graphical display, safety protection and automatic control of dryers
and heat pumps. The server system framework was developed by Linux CentOS system. The data
connected by EG8000mini module was sent to AP base station and stored in database. Users can remotely
monitor and control the heat pump low temperature circulating food dryer through computer or mobile
APP. The experimental results showed that the communication success rate of the system was higher than
98% , and the average absolute error of real-time detection of ambient temperature, hot air temperature,
hot air humidity and hot air wind speed was 0.3°C, 0.26°C, 1.2% and 0. 47 m/s, respectively, which
can meet the remote monitor and control requirements of heat pump type low temperature circulation
dryer.
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0 3| 7 O i T 1A R R O R T AL
DA/ O 5 4 B R R R UBR T B
UTAF SR, AR Bt T AL AE R A T B R (Y S2AT, R Z0AN M BARE AN B A B R

il

W H . 2023 —12-25 &8 H . 2024 —03 - 01

EEGE: a0l BB & 5 H R B9 G H (NJ[2022106) FIVTH5 46 B4 3l %301 % 291 H ( BE2021305)

fe B e (1997—) 53 M-k 9 Sl 3 i 80 i O 2 B R B L E-mail; 2021212014@ stu. njau. edu. en
SRR WM (1963—) , 5 SR i-H 2 S0, 2 32 W04 ™ T R B8 16255 4 BF 58, E-mail : kunjiechen@ njau. edu. en



%9 1

e A HET YT A AR AR IR PR AL T AL S R GO 443

B Bk B 22 N TR T, P DL A R OR
Sk AR A R ARG PR ML HILAE VU M XA 2 Tz A
BEFET o b T A AR U A FR M TR AR B4
LT AL 2%, BRI 0 42 1) (B 1 22 4 M 1 2SRk
AR G B A L R T LR R R S
FHOCHIEFEAR 2D BEA 1) A AR IR A PR S T B4 1
12 SR FH G Sk ST 28 5 43 30l G ML AN B R AT
il o AACERAEMERE & TAESREE K, Ml T8
Ji] e =2 38 TR R, JO Tk 8 Al R ML TR,

B, fEmEdt T rm M e FRT
ZIRWIGE . kK SCEE LA R AL R R 01
SRS adamd 117 R REFRERL, ER T L T —£&
BT HE T 258 1715 B 00 S2 i R 4R R 505 MRk s
Wit T F A T IR M R G 1 £ oK Rl
MW R G0, IF il 3T Access B R B 5¢ 30 B0HE 77
B 5 3 37O A R XIS U5 BR T BIF R OT &
W45 2R G2, 52 BN 85 7K 38 ORI B A AR XU 3 45
SR S W, AR OR, BE A P B B R A AR
M BRI A T A A AT T T
DR A I R T ML R M R S . iR
DI RO R T — &5 T GPRS £ AR p it T 4L
PERYE H RFES T & T 2 F GRM200 ¥ i /%
iy 2% g 1) ME T BL M 4 R G, O S B0 X T P Y i
FRERAE . H2, R AR50 3 02 B X L T L AS 1R
WEAR VAT X MR A T A9R vl AU 3 4 1 M B 6 OB
U B ACE SO B AL MR, B AT B =
HH GBI 5T iR

AR ST St A IR TG PR AL, R
K —EIL T W)W FR G040 1 R I S ] R
G, HRAE A BE S T ) 5T o T AL APP i X £ &
IR AR IRAG FR ML T AL 7 J8 7 S A W 4%, DA R IR
BTN 55 Shom B s TsA .

1 ARKNBEFEAM TN TEREREE
REH R

1.1 E&ITIERE

PR ARG R T LI 1 R, B WA T
PUAR ZRITE R R W R 5 3 Wk, 1%
VAR M T HL R = A CPR — 165 1 H: T fF JH B
9 T P AR AR U T S TR HLAS ) |
PR HEARFE R R URNE 2 RS A, SE IO R B 5
PR 7 2 ) P s S e LA 2% T 6, 58 A
PIT A HIE E R T Z AR, BIFEES O
WU IR G 5 4L AL AR, B 4LES R 4
BL Vo A 76 A2 B2 O ) 25 3 2 A 5 A 3 s
MRS IV U S BB R TR, RS AR ) 4

RGN SRR

11 ZHETFHRE
TF
he | PURHLA TR LS )

1) .0 3

Pl

FL ARG IE PR B B
Fig.1 Schematic of heat pump low temperature
circulation dryer
L RGeS RS 2. 4RTF AL 3 BRAHL 4. T BRBEH X AR
S5 A 6. HEXHL TR BEAR 8 JEAKIE 9. JRAEHL  10. 78
Jedw 1L ZERNHL a WRIBWERE b, BRI &R A
e KM o BRI R R e MU R L PR
RN E o HPURENRERE o @R RS
1.2 HERZAREIT
SRR L T Y 32 2 DR 3O AOXUIR T E  KUEE
PR AU B 5 K 3 ROXU TR O B2 T £
R B ML il A e E I AR A EORS R A 5 3
JE AR XA — RE BRI (R MRS 2 5 XE
SRR ESC Y SRR S AN RS A TPy
st 5 MR L 2 0 5 R I R A R IR R R IR R At T
st BT B — A HE AR R S KRN U MR Y AR
b, R BEATHE T 8 — A E RS HG R RE S
MRS ML T REAE R A S B AL, UL, X ix sk
SR AT M R M R G LA I U
W AR R G R AR HLIE O B TR S th 1A
St B A W A S BV TR N, 2 TR A AL & is AT
F BB B 5 2 e A A S TR 2 B T R 4 e A
ROR kiR e 2 9 A ORI PR fE . It R |
RS RHEAT L WP ARAT 2 T3 Oh i T ZE
WAF B AT RS 200, SEBUR B Tt R b A |
PLA S5 % 9 DA R 2 i BT Rg, UE
B AR B S B i $5 5 KT SE AL EC T HL APP i
PEAT AR WA
MR B34 D)8 2K, Bt I & 5 T n] g A A
e 55 4Gl AF BB A PR TELIE PR B T L — 1K
RGN 2 iR . RGhE)Z AL )2
IR AR, 45 A J2 22 1) i ) 8R4 T HK 0 A B 5%
$ie , I Boek BAR AR A PR AL T AL R GE A5 R R4
ey Ab PR THA P E P XHE BRI 4 ) —



444 £l #HL

2024 4

ACEfEH:

A AR %

FHLAPP

Zs:iliEen AR Hu SR

e
il K

HEXAL Y

2 ST I 100 i) B 45 R e R TR A

Fig.2  Overall architecture of monitoring system based on Internet of things
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