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Thiét ké, ché tao hé thong diéu khién va giam sat cho may
say lanh két hgp birc xa hong ngoai ing dung PLC
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Abstract: This paper presents the results of research, design, manufacture and installation of PLC system
combined with HMI monitor to control the refrigeration drying process combined with infrared radiation.
The system is equipped with PLC Module S7 - 1200 connected to the HMI - KTP400 screen along with wind
speed measuring devices, temperature and humidity sensors, mass sensors to help control and monitor

parameters: temperature, air velocity, mass of drying material. The research results are transferred to
serve the training and scientific research at the Thermo - Refrigeration Laboratory, Nha Trang University.
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1. Pit van dé

Ngay nay, v6i su phat trién cta khoa hoc ky thuat,
su da dang cuia cac linh kién dién t& s6, cac thiét bi
diéu khién tu dong, cac cong nghé cii dan duoc thay
thé bang cac cong nghé hién dai. Trong d6 ngdn ngir
lap trinh Programmable Logic Control (PLC) dang
duoc st dung rong rai boi tinh gon nhe, hi¢u chinh hé
thong diéu khién d& dang, c6 thé xir 1y tin hi¢u analog
lién tyc va d& trao ddi thong tin voi méi trudng bén
ngoai.

Hién tai cac thiét bi séy duoc trang bi tai PTN
Nhiét lanh, truong Dai hoc Nha Trang dang duogc
diéu khién, giam sat bang phuong phap co, sir dung
cac khi cu dién 1a chi yéu nén hé thong diéu khién
cdng kénh, phtrc tap va gip kho khan trong viéc giam
sat va truy cdp cac thong sé diu khién tir xa. Hon
nita trong nghién ctru thuc nghiém qua trinh sy, dé
do luong cac thong sb can phai sir dung cac thiét bi
do bén ngoai (khong duoc tich hop trong hé thong),
lam gian doan qua trinh siy va anh huong dén do
chinh x4c cua két qua thyc nghiém.

Do d6 dé didu khién va giam sat thong sb cua
tac nhan séy va vat liéu séy lién tuc, thudn tién hon
trong viéc thu thap cac sd liéu trong thuc nghiém qua
trinh sdy cta SV va giang vién trong trudng thi viéc
nghién ctru g dung viéc ngdn ngir diéu khién lap
trinh thong minh PLC trong diéu khién hé thong sdy
1a can thiét.

2. Noi dung nghién ctru
2.1. Poi twong nghién ciru

Doi twgng nghién ctru trong bai bao 1a hé thdng
dién diéu khién va giam sat quéa trinh sdy lanh két
hop véi buic xa hong ngoai bang PLC.

2.2. Pham vi nghién ciru

Nghién ciru diéu khién va giam sat cac thong sb
nhiét do, van tdc cua tac nhan séy va giam sat khéi
luong cua vat liéu sdy trong mdy sdy lanh két hop
Vo1 buc xa h5ng ngoai hién c6 tai PTN nhiét lanh,
Trung tam thi nghiém va thuc hanh, truong Dai hoc
Nha Trang.

2.3. Phwong phdp nghién ciru

Nghién ctru Iy thuyét két hop véi thyc nghiém

- Nghién ctru 1y thuyét hé thong siy lanh két hop
v6i birc xa hong ngoai va ngon ngir diéu khién PLC.

- Thyc nghiém: thiét ké, 1ap dat ti dién didu khién
va giam sat cho hé thong.

2.4. Cdc két qua da nghién civu

Nhiu nghién clru cia cic tic gia nudc ngoai
dd tng dung sit dung PLC dé kiém soat toan bd
qué trinh sdy. Dién hinh nhu nghién ctru ciia nhom
nghién ctru Nencho Deliiski tai Dai hoc Lam nghiép
& Bulgaria vé diéu khién hé thong sdy gb bang PLC
[1]. Qua nghién ctru, nhom da st dung PLC dé diéu
khién nhiét do6 va d6 am trong budng siy bing bo
diéu khién khong khi. Bo diéu khién nay duoc su
dung dé ty dong say kho cung vé6i xtr 1y nhiét cua
vat liéu g5 theo cac yéu cAu cta Tiéu chuén ISPM 15
[2]. Mit khac, nhom con cho thay su toi uu hoa chat
luong san pham va giam thiéu chi phi ning luong
clia toan bd qua trinh sdy thong qua bo didu khién
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khong khi khi sir dung phin mém PLC. Hay nghién
ctru cua nhom V. Radhika, M. Kokila Vani da nghién
ctru phat trién thuat toan diéu khién tw dong hoa may
sdy khi hiit am str dung PLC [3]. Két qua cho thiy, tu
dong hoa quy trinh sdy di giam thiéu cac 15i thu cong
va chi phi ciia by diéu khién thi cong bang cach sir
dung céc ro le va bd hen gio duoc két nbi voi phan
mém tu dong héa PLC.

Nhu viy, didu khién bang ngén ngit lap trinh
PLC da dugc st dung rong rai trong cong nghiép noi
chung va hé thong sdy noi riéng. Cac nghién ciru da
chimg ming day 1a phuong phap diéu khién c¢6 nhiéu
vu thé. Tuy nhién, cac nghién ctru vé hé thong sdy
moéi nghién ciru dé do luong, giam sat cac thong sb
cua tac nhan séy nhu nhiét o, 46 4m va toc do gio
chua quan tim nhiéu dén do ludng khdi luong san
phém s?iy nén chua giam sat dugc do am cua vat liéu
trong qua trinh say.

2.5. So d6 nguyén Iy ciia hé thong siy lanh két hop
birc xa héng ngoai

So d6 nguyén 1y ciia hé thong sdy duoc thé hién
§s0do2.1.
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So do 2.1. So- &b nguyén Iy hé thong sdy
lanh két hop burc xa héng ngogi

* Ghi chu: 1: May nén; 2: TB ngung tu 1; 3: TB
ngung tu 2; 4: TB tiét luu; 5: TB bay hoi; 6: Quat
buéng séy; 7: Quat hut; 8: Gia séy; 9: Tu dién diéu
khién 10: TB phit tia hong ngoai phu trg; 11: Cam
bién nhiét 46, d6 4m; 12: Cam bién khdi luong;
13-14: Van dién tur
2.6. Thiét ké hé théng dién diéu khién cho mdy sy
lanh
2.6.1. So do néi day mach dién diéu khién sir dung
PLC S7-1200
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- So d6 néi diy PLC S7 — 1200 véi hé
thong sdy lanh

* Thuyét minh mach diéu khién PLC: Khi nhan
nat START trén man hinh HMI, ta cin phai cai dit
cac thong s6 yéu cau dé thuc hién qua trinh sdy lanh
hoan toan ty dong 1a: nhiét do, van tdc, khéi lugng;
Sau khi cai dat xong cac thong sb trén, ta chon ché do
HPD cho qua trinh sdy trén man hinh HMI; Khi chon
ché 46 Man thi qua trinh sdy dugc HP theo hinh thirc
thii cong, can ngudi van hanh quan sat lién tyc dé véan
hanh dong/cat cac thlet bi nhu: may nén, thiét bi gia
nhiét, quat budng siy dua vao cac nut nhin trén man
hinh HMI; Khi chon ché do Auto, qua trinh say lanh
HD véi ché dong tu dong; May nén dugc d(')ng/cét tu
dong nho vao khéi luong yéu cau da cai dat tir trudc;
Quat budng say dugc dong/cit ty dong nho vao van
toc gio yéu cau da cai dat tir trude; Thiét bi gia nhiét
duoc dong/cat tu dong nho vao nhiét do yéu ciu da
cai dat tur trudc; Chudng s€ dugce dong trong khoang
15 gidy ké tir khi khi khéi lugng do duoc bang khéi
luong yéu cau nham théng bao cho ngudi van hanh
da két thuc qué trinh sdy lanh.
2.6.2. Chuong trinh PLC

a) Két n6i module truyén thong CB 1241 véi PLC

¥  Network 1: K& NGi Module Truyen Théng CB1241 vdi PLC

%DB1
“MB_COMM_
LOAD_DB"

MB_COMM_LOAD

—_————

%M1.0
"FirstScan” — REQ

PORT
9600 — BAUD
PARITY

%DB2
“MB_MASTER_DB"

MB_DE

ENO
*ME_COMM_

DONE —iLOAD_DB" DONE
“MB_COMM_

ERROR —1LOAD_DB" ERROR

*MB_COMM_

STATUS — LOAD_DEB" STATUS

So d6 2.3: Két noi module truyén thong CB1241 véi

PLC
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b) Két ndi doc gia tri cam bién nhiét d6, d6 4am  W/m? dé xac dinh dudng cong sy, dudng cong tdc

RS485 v6i PLC (so dd 2.4, 2.5)

v  Network 2: K N&i Dau Db Cam Bién Nhigt Do, D Am Vi PLC Qua CB1241

%DB2
"MB_MASTER_DB"
MB_MASTER
EN ENQ —

%MO_7 “MB_COMM_
“Clock_0.5H"  LOAD_DB" DONE
] L ] L
1k 1k

“MB_MASTER_DB".
DONE —i DONE
REQ *MB_MASTER_DE".
MB_ADDR BUSY —BUSY
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40001~ DATA_ADDR
2~ DATA_LEN

“ME_MASTER_DE".
ERROR —4 ERROR

*ME_MASTER_DB"
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P2DB3 DBX0.0
“Modbus_Read_
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Registers — pATA_PTR

So do 2. 4: Két noi cam bién nhiét do, do am
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So do 2.5: Piéu khién Hé thong sdy chay/dirng qua
cai dat gid tri khoi lwong yéu cdu

2.7. Két qud va thio lugn

Sau khi dugc gia cong, 1ép dat hoan thién hé
thdng diéu khién va giam sat cho qua trinh sdy lanh,
hé théng duoc van hanh thur nghiém dé séy san phérn
cé nglr bo filet & cac thong s ché d6 siy nhu: nhiét
do6 sy thay doi tir t = 30 — 40 °C, van tdc gio tir v =
1- 2 m/s, cuong do bic xa héng ngoai I = 300-500

d6 sdy va ché do sdy toi wu. Két qua thé hién nhu sau

(bang 2.1)

Bdng 2.1. Puong cong sdy, dwong cong téc do sdy va
ché dp sdy toi wu

Thi | A B C Nhigt | Van | Cuomg | Thoi | Hat
nghi¢m dj siy | the gié | 49 bire | gian nuwée
t("C) vim/s) [ xalnx | sdy T phuc
(w/m?) | (gio) | hdi (%)
1 1 1 1 30 1.0 300 28 294305
2 1 2 2 30 1.5 400 23 27245
3 1 3 3 30 20 500 | 25 . 2964
4 2 1 2 35 1.0 400 24 36.5405
5 2 2 3 35 1.5 500 22 30556
6 2 3 1 35 20 300 21 352903
7 3 1 3 40 1.0 500 19 3705
8 3 2 1 40 1.5 300 [ 20 [ 35802
9 3 3 2 40 20 400 13 33974
3. Két luan

Nghién ciru da thiét ké, 1ap dat hé thong diéu
khién tmg dung PLC két hop voi man hinh HMI dé
didu khién gidm sat qua trinh sdy lanh két hop véi
buc xa héng ngoai. Hé théng duoc trang bi Modul
PLC S7 - 1200 két ndi v6i man hinh HMI — KTP400
cung véi cac thiét bi do véan tdc gio, cam bién nhiét
d6 do 4m, cam bién khdi luong gitp diéu khién va
giam sat cac thong s6: nhiét do, van tdc TNS, khdi
lugng cua VLS.

Két qua sdy thuc nghiém san phim ca ngir bo 1a
kha tt. Thiét bi gitp hé thong van hanh don gian, dé
dang cai dat 6n dinh va giam sat cac thong sé ché do
sdy. Pay 1a co sé ban dau cho cac nghién ctru thyuc
nghiém vé siy lanh két hop véi buc xa hong ngoai
cua SV, hoc vién va can bg trong truong Pai hoc Nha
Trang.
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