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Abstract: Because of the swift advancements in science and technology, training engineering students
has become increasingly challenging, primarily due to the universities’ outdated facilities’ unable to
keep pace. The author suggests an innovative solution to address this issue: constructing a virtual model

that simulates liquid level control using PLC S7-1500. This virtual simulation will prove instrumental in
effectively educating students about control and automation principles.
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1. Pit van dé

Sinh vién (SV) nganh Diéu khién va Ty dong hoa
s& duoc cung cép céac kién thirc va k¥ nang chuyén
mén thudc cac linh vuc nhu diéu khién cac thiét bi
va hé théng tu dong, ty dong hoa san Xuét va truyén
thong cong nghiép, ché tao va didu khién robot...

Co so vat chit nham gitp gido vién nang cao chét
luong giang day va SV ndng cao kha ning tiép thu,
linh hoi, trai nghiém kién thirc, dong thoi rén luyén
va hoan thién cac k§ ning cin thiét trong qua trinh
hoc tap tai nha trudong. Hau hét cac truong dai hoc &
Viét Nam déu c6 co sd vat chat khong dap g duoc
s0 v6i qui m6 dao tao, yéu ciu ctia nganh nghé so voi
chudn muc chung cua thé gioi.

Thach thtic 16n voi cac k¥ su tu dong hoa 1a dam
bao du kién thic va k¥ nang dé dam nhiém day du
cong viéce, thé hién vai tro then chdt trong ting khau
td chirc, van hanh may moéc ty dong. Ty chu vé mat
cong nghé 1a mot qua trinh dai can sy phdi hop cua
ca nhan ky su ty dong hoda, doanh nghi€p va nha
nude. Trong qua trinh do, k¥ su tu dong hoa dong
vai tro vo cung quan trong, doi hoi do nhay bén, kién
thuc chuyén sau va phdi hop cac ki ning. Bai bao dé
xuit phuong phap xiy dung mé hinh qua trinh diéu
khién va tu dong hoa cac day chuyen san xudt phuc
vu viéc dao tao SV nganh Piéu khién va Tu dong hoa
dam bao kién thirc va k¥ nang can thiét bang cach sir
dung PLC S7-1500, may tinh cong nghi¢p IPC va
card chuyén d6i dir liéu PCLD 8710.

2. Thiét bi xay dung mé hinh hé thong a0
2.1. B diéu khién PLC S7-1500

PLC S7-1500 1a mét trong nhirng san pham ty
dong hoa cua Siemens dugc ua chuong nhéat trén thi
truong hién nay.

Vi tinh nang da dang, hi¢u suét cao va tinh linh
hoat, PLC S7-1500 (hinh 2.1) da tr¢ thanh mét trong
nhirng san pham hang dau trong nganh Ty dong hoa
Cong nghiép. Mot sé wu diém cua PLC S7-1500:

- M6 hinh nhé gon, c6 kha nang mo rdng module,
tit ca dugc bao vé dudi chuan IP20.

- Giai phap hé théng cho nhiéu ung dung ty dong
hoa.

- Hiéu suit cao nhét trong toan bd hé théng PLC
Siemens.

- Céu hinh duy nhat trong TIA véi STEP 7
Professional V12 tro 1én.

So véi cac phién ban PLC khac, PLC S7-1500 co
vu thé vé:

- Thyc hién 1énh nhanh hon.

- M6 rong ngdn ngtr.

- Céc kiéu dir liéu méi.

- Cong bus truyén dit liéu nhanh hon.

- Tao ma tdi wu.

Hinh 2.1. B diéu khién PLC S7-1500

10 Journal homepage: www.tapchithietbigiaoduc.vn



2.2. Céiu hinh Card PCLD 8710 wiring terminal
board rev.A1 0

Hinh 2.2. Card PCLD 8710

PCLD-8710 dugc thiét ké phu hop, cung cip tién
loi va day tin hi¢u dang tin cdy cho PCI-1710 va
PCI-1710HG, c6 dau noi SCSI-II 68 chan (hinh 2. 2).
Bang thlet bi d4u cubi truc vit nay bao gom cam bién
mdi ndi lanh mach cho phép do truc tiép dau do cho
moi loai c¢@p nhiét dién. Do cach b tri dic biét cua
mach PCB, nguoi sir dung c6 thé cai dat cac thanh
phan thyu dong dé xdy dung cic mach didu hoa tin
hiéu, d& dang xay dung bo loc thong thap va bd suy
giam. Chuce nang cua mach PCLD-8710 [1]:

- Bo mach dau cubi bét vit chi phi thip danh cho
PCI-1710 va PCI1710HG véi dau ndi SCSI-II 68
chan.

- Cac mach CJC (bu tiép giap lanh) trén bo mach
cho truc tiép do cap nhiét dién.

- Khong gian danh riéng cho cac mach diéu hoa
tin hi¢u nhu bo loc thong thép, bd suy giam dién ap
va b dao chiéu dong dién.

- Hop déu day kep vit cap cong nghiép danh cho
tai nang va két ndi dang tin cay.

- V6 gan DIN-rail dé d& dang lap dit.

2.3. May tinh cong nghiép IPC

May tinh dugc thiét ké theo tiéu chuan cong
nghiép, con dugc ché tao nhan hé diéu hanh thoi gian
thuc cho phép ing dung tu dong hoa va tng dung hé
diéu hanh chay doc lap véi nhau va do d6 co thé thuc
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hién duoc cac uu tién theo ung dung. Cac may tinh
cong nghiép thuong dugc trang bi cac bd xu Iy hién
dai va bd nh¢d dung lugng 16n hon nhiéu so v6i PLC.
Mot trong nhiing lgi thé cua IPC 1a c6 thé chay duoc
ca ung dung HMI va chuong trinh diéu khién trén
cing mot may tinh va do d6 tiét kiém duoc chi phi.
Thiét bi nay thudng duoc trang bi trong cac phong
thi nghi€m, thuc hanh cac truong dai hoc k¥ thuat.

Hinh 2.3. May tinh cong nghiép.

May tinh cong nghiép cam tng 1a sy két hop giita
may tinh cong nghi¢p va man hinh cam ung cong
nghi¢p. Nhitng mdy tinh cong nghiép man hinh cam
tmg duoc thiét ké manh mé, cing cap va kha ning
mo rong linh hoat 1a sy lya chon hang dau trong céc
ung dung giao dién nguoi va may HMI, phuc vu chu
yéu trong linh vuc ty dong hoa nha may, may méc,
thiét bi va dich vu théng minh. May tinh cong nghiép
man hinh cam rng gitp xtr Iy céc thao tdc nhanh gon
hon, véi man hinh cam tmg gitup nguoi dung dé dang
diéu chinh va thao tac truc tiép trén man hinh cta
may tinh. Tu nhling tinh nang d6, s€ tao thanh mot
may tinh c6 chirc nang toan dién nham dem lai hi¢u
suét cao horn trong van hanh, san xuét.

Mot s6 linh vuc ung dung may tinh cong nghiép:
San xuét va tu dong hoa cong nghiép; May phuc vu
dich vu tu dong; Thiét bi kiém tra, do luong va thir
nghiém ty dong hoa; An ninh va giam sat; Khai thac
dudi long dat; Hang hai va quan su.

3. Xay dung md hinh o trén may tinh diéu khién
mirc chit 16ng
3.1. Mé hinh mirc chit long

Dé giang day SV chuyén nganh diéu khién va ty
dong hoa vé hé théng diéu khién trong cong nghiép,
tac gia trinh bay cac budc xay dung mo hinh ao diéu
khién muc chét 16ng trén may tinh cong nghiép.
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Hinh 2.4. M6 hinh diéu khién mirc chat long

So d6 mo hinh diéu khién muc chit long dugc
xdy dung va trinh bay trén hinh 2.4. Thiét bi trong
md hinh bao gdm [2]:

- 2 bom: Pump 1 bom dung dich vao binh, Pump
2 ding dé bom dung dich ra khoi binh, toc d6 ciia ca
2 bom nay 1a 0+1500 vong/phut

-2 van ON/OFF: Van SV 1 dong mé dudng dng tir
Pump 1, SV3 dung dé m¢ duong 6ng dan dung dich
sau tron. Do mé ciia cd 2 van déu 1a 100%.

- 3 van tuyén tinh: CV1 déng m¢ dudng dng tir
Pumpl song song véi SVI, CV2 tao 16 danh thing
dan dung dich véo binh, CV3 tao 15 1o ri binh.

- Flow: Cam bién luu luong trén dudng ng cip
dung dich cho binh

- LT: Cam bién do muc dung dich trong binh.
3.2. Két qua mé phong

Hinh 2.5. So d6 két néi thiét bi

Sau khi xay dung mo hinh o, thuc hién két ndi
thiét bj diéu khién thé hién trén hinh 2.5. Thyc hién
chay mé phong, két qua nhu sau:

Trong qua trinh thyc hién bom dung dich vao
binh dat tbc d6 bom 1500 vong/phut, van CV1 dit
mé t6i da 100%, van SV1 mé cam bién do duge luu
luong 1a 900 lit/phut (hinh 2.6).
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Hinh 2.6. Qua trinh bom chdt long vao binh
Khi mtrc nuéc trong binh dat 15 m thi bom 1
dung, van SV1 dong, cam bién luu lugng bang 0

1500 100
0 won |10 ]

Hinh 2.7. Mike chat long dat

4. Két luan

Trong bdi canh Cudc Cach mang Cong nghiép
4.0, co s6 vat chét cta cac truong dai hoc khong theo
kip su phat trién ctia cong nghé dé dao tao SV ky
thuat thi vi¢c xay dung moé hinh do phuc vu gidng
day 1a giai phap phu hop. Bai viét nay trinh bay
phuong phép xiy dung mé hinh diéu khién mirc chat
long str dung PLC S7-1500, may tinh cong nghiép
IPC va card chuyén di dit liéu PCLD 8710. M6 hinh
mang tinh truc quan, c6 thé diéu khién truc tiép tir
man hinh cdm ung hodc qua may tinh lap trinh, phu
hop dé dao tao SV nganh diéu khién va ty dong hoa
dic biét trong bbi canh cong nghé ngay cang thay doi
ma thiét bi trudng hoc khong dap tng kip.
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