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Nhom thuc hién dé tai: “Nghién ctru va phat trién b diéu khién thich nghi cho hé
thong sy hoa qua thong minh” sir dung PLC (Programmable Logic Controller) dé tu
dong hoa quy trinh van hanh may, gitp giam stc lao dong, ting hiéu qua san xuat va
dam bao chat luong san pham. Viéc nghién ctru va phét trién mot hé théng didu khién
nhiét d cho 16 sdy trai cdy, nham duy tri nhiét 6 6n dinh trong sudt qua trinh sdy. Viéc
str dung nhiét @ chinh xac va 6n dinh 13 yéu t6 quan trong trong qua trinh bao quan va
ché bién trai cay, dam bao chat lugng san pham va thoi gian siy hiéu qua.

Hé théng diéu khién nay st dung bd diéu khién PID (Proportional-Integral-
Derivative) dé tu dong diéu chinh nhiét do cta 1o siy, gitp giam thiéu sai sé va phan
ho6i nhanh chong ddi véi cac thay doi nhiét do trong méi truong sdy. Mo hinh hé thdng
diéu khién PID duoc thiét ké véi ba thanh phan co ban: phan diéu khién ty 1& (P), phan
diéu khién tich phan (I), va phan diéu khién vi phan (D), mdi phan nay déng vai trd quan
trong trong viéc on dinh nhiét do va nang cao hi¢u suit séy.

Trong qué trinh nghién ciru, cac thong sd cta bo diéu khién PID duoc ti uu hoa
thong qua cac phuong phap nhu phuong phéap thir va sai hodc thuat toan tim kiém tbi
wu. Cac yéu t6 nhu d6 tré hé thong, bién d6i nhiét dd va do chinh xac cia cam bién nhiét
d6 déu dugc xem xét ki ludng dé dam bao tinh hiéu qua va 6n dinh cta hé thong.

Két qua cua nghién ctru nay 1a mot hé théng diéu khién tu dong co thé duy tri nhiét
d6 10 sdy ¢ murc on dinh, tir d6 cai thién hiéu qua sdy va chat lugng san pham trai cay
sau khi ché bién. Hé thong nay c6 thé ing dung rong rai trong cac nganh cong nghiép
ché bién thuc phém, dac biét 1a trong viéc séy cac loai trai cay nhiét doi.

Nghién ciru khong chi co gia tri vé mit Iy thuyét ma con mang tinh img dung cao,
g6p phan nang cao nang suat va chat luong san pham, dong thoi giam thiéu sy ling phi
nang luong trong qua trinh siy. Hé thong diéu khién PID dugc ing dung trong nghién
ctru nay hira hen s& 1a mot giai phap hiéu qua cho nganh cong nghiép ché bién thyc
pham, dic biét 1a siy trai cay, gitp tiét kiém thoi gian, giam chi phi va nang cao chat

luong san pham.
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LOI NOI PAU

Hién nay, nhu cau bao quan va ché bién néng san ngdy cang dugc quan tim nhim
dap Gmg yéu cau vé chit luong va thoi gian st dung. Trong d6, sdy kho hoa qua 1a
phuong phap phé bién giup kéo dai thoi gian bao quan, tiéu thy va thudn tién cho van
chuyén. Tuy nhién, phuong phap sy truyén thong con ton tai nhiéu han ché nhu hiéu
qua thip, kho kiém so4t chit lwong va tiéu ton ning lugng. Vi vy, viée Gmg dung céc
cong nghé tién tién vao qua trinh sy 13 can thiét dé nang cao hiéu qua va chat lugng

san pham.

Xuat phat tir thuc tién d6, ching em da thyc hién dé tai t6t nghiép gitp ba con xu li
ndng san — y tudng gan giii voi cude séng xung quanh hang ngdy, hudng dén viéc thiét
ké hé thong say co6 kha nang tu diéu chinh cac thong so ki thuat dua trén tinh toan, cai
dat va xtr Iy hinh anh, nham nang cao chat lugng san pham, t6i wu hoa qua trinh lao

dong san xuat.

Trong qué trinh thuc hién, nhém ching em da c6 gang van dung nhiing kién thirc da
hoc va nghién ciru sang tao thém dé hoan thién d6 an. Tuy nhién, do thoi gian va kinh
nghiém con han ché, chic chin d6 an khong tranh khoi nhitng thiéu sot, em rat mong
nhan duogc su thong cam, su gop ¥ tir quy thay c¢o dé hoan thién tét hon.

Em xin chin thanh gtri 16i cam on sau sic dén quy thiy c6 bo mén da tan tinh giang
day, truyén dat nhitng kién thirc quy bau trong sudt qua trinh hoc tap. Pic biét, em xin
bay t6 1ong biét on dén c6 Dung — giang vién hudng din, ngudi di tan tinh chi bao, hd

trg va dinh huéng cho em trong sudt qua trinh thuc hién d6 an.

Em xin chan thanh cam on!



CAM DOAN

Chung em xin cam doan riang dé tai “Nghién ciru va phat trién b diéu khién
thich nghi cho hé théng siy hoa qua théng minh” duoc tién hanh mot cach minh
bach, cong khai. Moi thir dugc dua trén sy ) géng cling nhu su nd luc cua ban than
cung voi su gitp d& khong nhé va hudng dan tan tinh ciia ¢ Dung

Céc sb liéu va két qua nguyén ctru dugc dua ra trong dd 4an 13 trung thyc. Nhitng
phﬁn c6 s dung tai li¢u tham khdo cé trong dd 4n da duoc liét ké va néu rd tai phﬁn tai
liéu tham khao.

Néu nhu sai ching em xin chiu hoan toan trach nhiém va chiu tat ca cac ky luat
ctia b mén ciing nhu nha truong dé ra.

Sinh vién thuc hién 1

Sinh vién thuc hién 2
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MO DAU

Trong nganh cong nghiép ché bién thuc pham, viéc sdy kho trai cdy la mot quy
trinh quan trong dé bao quéan va gia ting gia tri san pham. Tuy nhién, qua trinh nay doi
hoi phai kiém soat chinh x4c nhiét do va thoi gian sdy dé dam bao chat luong trai ciy
sau khi ché bién. Lo sdy trai cay thuong gip phai van dé vé su dao dong nhiét do, dan
dén hiéu qua sdy khong 6n dinh va chit lwong san pham khong ddng déu. Chinh vi viy,
viéc nghién ctru va 4p dung cac phuong phap diéu khién nhiét do tu dong, dac bict 1a bo
diéu khién PID (Proportional-Integral-Derivative), s& gitip nang cao hiéu qua va chat
luong qua trinh say.

1. Muc tiéu dé tai:

Muc tiéu chinh cta dé tai 1a Thiét ké hé thong sdy kho hoa quéa tng dung b diéu
khién thich nghi va xir Iy anh, nham duy tri nhiét 6 6n dinh trong suét qué trinh siy.
Cu thé, hé thdng s& dam bao rang nhiét do trong 10 khong vuot qué gidi han cho phép,
d6ng thoi phan tng nhanh voi cac thay doi nhiét do dé gitr cho qua trinh sdy hiéu qua
va chinh xac.

2. Pham vi va d6i twong nghién ciru:

Pé tai tap trung vao viéc nghién ctru va ung dung b diéu khién PID trong viéc
diéu chinh nhiét 6 cho 10 sdy trai cdy. Cac d6i tugng nghién ctru bao gdm:

Cac cam bién nhiét do va yéu t6 anh huong dén viéc do nhiét do trong 10 séy.

Céc md hinh va phuong phap tdi vu héa bo diéu khién PID dé diéu khién nhiét do
trong 10 sdy.

Céc yéu t6 lién quan dén hiéu suét sdy va chét luong trai cdy sau khi sdy.

3. Phwong phap nghién ciru:

Dé dat duoc muc tiéu trén, phuong phap nghién ctru cua dé tai bao gdom:

Phuong phap 1y thuyét: Nghién ctru cac 1y thuyét vé bo diéu khién PID, cac yéu t6
anh huong dén qua trinh siy trai cdy, va cac phuong phép toi uru héa thong sé bo diéu
khién.

Phuong phap thyc nghiém: Tién hanh lap dat va thir nghiém hé thong diéu khién
nhiét d6 voi bo diéu khién PID trong moi trudng 10 say. Str dung cac cam bién nhiét 4o
dé theo dbi va diéu chinh nhiét do, dong thoi ghi nhan cac két qua thyc té vé hidu qua

say va chat lugng san pham.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Phuong phap phén tich sé liéu: Panh gia hiéu qua cta hé théng diéu khién PID
thong qua cac chi s6 nhu d6 on dinh nhiét do, d6 chinh x4c cua hé théng va chat luong
trai cdy sau khi sdy.

4. Noi dung dé tai

Dé tai duoc trinh bay qua nhirng ndi dung chinh sau:

Chuong 1: Téng quan dé tai

Chuong 2: Nghién ctru va thiét ké hé théng siy kho hoa qua tng dung bd diéu
khién thich nghi va xir 1y anh.

Chuong 3: Co sd 1y thuyét diéu khién va tinh chon thiét bi

Chuong 4: Thiét ké va thi cong hé thong mé phong

Chuong 5: Két luan va hudng phat trién

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

CHUONG 1: TONG QUAN PE TAI

1.1 Tong quan vé dé tai
1.1.1 Thi truwong quéc té

Trén thé gidi, nhu cau vé thyc phadm ché bién sin, dic biét 1a hoa qua sdy kho,
dang ting nhanh. Theo cac bdo cdo tir cic t chirc nghién ctru thi truong, nganh thuc
pham ché bién sin tai cac qudc gia phat trién nhu M§, Nhat Ban va cac qudc gia chau
Au nhu Putc va Anh dang trai qua giai doan ting truong manh. Tai nhirng qudc gia nay,
hoa qua sdy kho khong chi duoc tiéu thu trong nude ma con xuat khau ra céc thi truong

khac nhu Trung Pong, chau A va Bic My.

Hinh 1.1 Cong nghé sdy kho hoa qua hién dai

Cong nghé say hién dai dang dan thay thé cac phuong phép sy truyén thong tai
céc nha méy 16n, nham t6i uu hoa qua trinh san xut va giam thiéu nang luong tiéu thy.
Hé théng say kho hoa qué sir dung cong nghé diéu khién thich nghi va xir 1y anh da bat
dau dugc cac doanh nghiép 16n tai My, Nhat Ban, va Trung Qudc tng dung trong quy

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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trinh san xuét. Cac cong nghé nay giup kiém soat qua trinh say khé chinh xac, ning cao
chét luong san pham va giam thoi gian say.

Mot trong nhitng xu hudng 16n hién nay 1a viéc tich hop cong nghé Al va hé thong
cam bién vao qua trinh sdy. Cac hé thdng nay c6 thé ty dong diéu chinh cac tham sb nhu
nhiét 46, do am va thoi gian say phu hop véi ting loai hoa qua, gitip ting hiéu qua va
giam thiéu chat thai thyc pham.

1.1.2 Thi trwong trong nwdc

Tai Viét Nam, nganh ché bién hoa qua say dang dan phat trién, voi cac san pham
chu lyc nhu chudi sdy, dira sdy, thanh long sy va mit siy duogc tiéu thy manh ca trong
nude va xuat khau. Viét Nam c6 loi thé vé nguén nguyén liéu phong phii va chi phi lao
dong thap, gitip cac doanh nghiép trong nganh ché bién thuc pham tan dung t6t dé phat
trién san pham. Tuy nhién, viéc sir dung cong nghé siy hién dai trong nganh ché bién
hoa qua séy tai Viét Nam van con kha han ché. Céc co s& ché bién van cha yéu st dung
phuong phép sdy tha cong hodc cac may sdy truyén thng, dan dén viéc tiéu thu ning
luong cao va chat lugng san pham chwa 6n dinh.

Gl iy

Vach ngan

Buong miy
Bing dicu khién

Quat hat am

Ihiet bi

May nén trao doi nhiet

Hinh 1.2 Cong nghé siy trong nudc

Céc doanh nghiép 16n trong nudc da nhan ra s quan trong cia viée ning cao chat
lrong va hiéu qua san xuat dé dap ung nhu cau xuat khau ngay cang cao. Chinh vi vay,
viéc cai tién cong nghé sdy va ap dung cac hé thong ty dong hoa, xir Iy anh va diéu khién
thich nghi 1 van dé cap bach va co tiém ning phat trién manh mé trong nganh ché bién

hoa qua séy tal Viét Nam.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Nghién ctru va phat trién b diéu khién thich nghi cho hé théng siy hoa qua thong minh

1.2 Cong nghé siy hoa qua trong cong nghiép

1.2.1 Cong nghé sdy hoa qud trong cong nghiép v
D61 véi nhom khach hang gia dinh, nhu cau sdy hoa qua tai nha ngay cang pho

bién, dic biét 1a v6i cac gia dinh c6 xu hudng st dung thuc phém sach, an toan va tu
lam. Céac thiét bi sy danh cho gia dinh thuong c6 cong suat nho, gia thanh hop 1y, dé
sir dung va béo tri. Phin 16n, cac thiét bi nay sir dung cong nghé sy ddi luu (sir dung
quat gi6 dé thoi khong khi nong qua hoa qua) hodc sdy birc xa nhiét. Tuy nhién, nhirng
cong nghé nay khong thé duy tri duoc chit luong san pham cao va kho ¢ thé kiém soat

duoc d6 4m va nhiét d6 chinh xac nhu trong cac hé théng cong nghiép.

o
&

Hinh 1.3 Cong nghé sdy ho gia dinh

Diéu quan trong ddi véi cac hé thdng sdy gia dinh 13 tiét kiém nang luong va chi
phi dau tu thap. Cac hé théng nay can phai dé dang van hanh va c6 kha ning siy duoc
mot lwong nho hoa qua trong thoi gian hop 1y ma khong 1am mét chat dinh dudng cua
san pham.

Déi v6i cac doanh nghiép ché bién hoa qua sdy quy mo cong nghiép yéu ciu céc
hé théng sdy c6 cong suit 16n, kha ning tu dong hoa cao, va kha ning duy tri cht lugng
san pham 6n dinh trong sudt qua trinh san xuat. Cac hé théng nay phai c6 kha ning xur
1y khéi lwong 16n nguyén liéu trong thoi gian ngén, giam thiéu that thoat va tdi wu hoa
nang luong.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Hé théng sdy cong nghiép sir dung cac cong nghé tién tién nhu didu khién thich
nghi va xir Iy anh dé cai thién hiéu qua sdy. Bo diéu khién thich nghi c6 kha ning tu
dong diéu chinh cac thong s6 nhu nhiét do, d6 am, va thoi gian séy tuy thude vao loai
hoa qua, dam bao hoa qua dugc sdy khoé ma van giit duoc huong vi, mau sic va dinh
dudng tot nhat.

Cong nghé xu 1y anh ciing rit quan trong trong viéc giam sat va phan loai hoa qua
trong sudt qué trinh sdy. Viéc nay gitip phat hién va loai bo cac hoa qua khong dat yéu

cau, dong thoi giup cai thién chat lugng cua san pham cuoi cung.

X0Al SAY Déo
A

RN

Hinh 1.4 Cong nghé sy xoai dic san Nha Trang

1.2.2 Uu diém va quy trinh sw dung cia mdy sdy kho thong thuong
May say kho da dan tré thanh thiét bi pho bién nhd vao nhiing vu diém vuot troi

so voi phuong phap sdy thu cong, bao gom:

1.2.2.1 Bio toan chit lwgng thuc phim

May sdy kho giup gitt nguyén huong vi va mau sac ciia nguyén liéu, dam bao chat
lrong san pham khong bi bién doi qua nhiéu so véi thue pham tuoi.

1.2.2.2 Thoi gian say nhanh chéng

Vi nhiét do sdy co thé 1én dén 180°C, may say khé gitip ting téc qua trinh thoat
nude, it ngan thoi gian siy.

1.2.2.3 Siy khé véi khdi lwong 16m

Thiét ké ctia may siy kho cho phép siy s lugng 16n nguyén liéu cung luc, phu
hop véi quy md cong nghiép. Tuy thudc vao kich thude va loai may, cong suat siy co
thé dao dong tir 500 — 1000 kg thuc pham mdi mé.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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1.2.2.4 DPa dang loai nguyén liéu siy

Nho thiét ké linh hoat, may sdy kho co thé siy dugc nhiéu loai thuc phdm khéc
nhau nhu hoa qua, rau cu, cac loai hat, thit ca,...

1.2.2.5 Tiét kiém dién niing va chi phi

Vi cong nghé hién dai, may say kho giup t6i vu dién ning tiéu thy va giam chi

phi van hanh.

Hinh 1.5 May sy kho c6 thé siy da dang cac loai nguyén liéu

- Nguyén ly hoat dong ciia may siy kho:

May sdy kho hoat dong dwa trén nguyén 1y di luu hoi néng lién tuc. Trong qua
trinh sy, khong khi nong s& luu thong déu khip budng sdy nhd vao cac 16 thong gio.
Pong thoi, khong khi tir bén ngoai dugc hut vao qua budng dbt dé 1am néng va sau do
dugc thoi déu vao ta sdy. Hoi nude bdc ra tir nguyén lidu s& dugc quat hit ra ngoai, gitip
san pham kho nhanh ma khong lam mat chét lugng.

Quy trinh sir dung may siy khé bao gom:

- Rira sach nguyén li¢u, loai bo hat, vo hoac cit lat theo yéu cau.

- Xép nguyén liéu di so ché 1én cac khay ludi va dua vao budng say.

- Pong nip budng sy, cai dit thoi gian va nhiét do phu hop, sau d6 bat may.

- Cho dén khi két thic thoi gian sdy, liy san phim ra va bao quan.

Cic loai nguyén liéu c6 thé sdy bang may siy kho

- Trai cay: Dung dé 1am mut hodc hoa qua sdy nhu dira, téo, kiwi,...

- Nong san: Khoai lang, khoai tdy, cac loai rau cu khéc.

- Thuc ph?lm tuoi séng: Cac loai thit nhu thit ga, thit lon, c4, tom,...

- Luu y khi str dung may say kho

- Pé trai cay co lat thai déu va dep, nén str dung may cét rau cti qua chuyén dung

trudce khi sdy.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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- Pam bao cai dit dung nhiét d6 va thoi gian sdy cho timg loai nguyén liéu dé dam
bao chit lwong thanh pham t6t nhét.

May sy kho 1a mot giai phap hiru hiéu gitip bao quan va ché bién thue pham, dong
thoi toi vu hoa thoi gian va chi phi san xuét cho cac doanh nghiép.
1.3 M#t s6 wu diém va nhwec diém cia cac loai may sy khé hién nay

1.3.1 Céng nghé siy nhiét gié

SASAKI

okt il SOt ninE SAY W

Hinh 1.6 Mit say bang cong nghé nhiét gié thuong duge siy dé phuc vu mé hinh

san xuat nho.

Cong nghé sdy nhiét gi6 hoat dong bang cach tuan hoan khi néng quanh nguyén
liu dé 1am kho ching.
Uu diém:
- Chi phi dau tu thap nhat trong cac cong nghé sdy hién nay.
- Thoi gian say nhanh hon so v&i phuong phap phoi kho ty nhién.
- Kha nang lén nhiét do cao, déy nhanh qué trinh thoat nudc.
Nhuoc diém:
- Do nguyén li¢u tiép xuc truc tiép v&i nhiét d6 cao nén mau sic va huong vi cé
thé bj bién d6i, 1am giam chét luong san pham.
- Tiéu hao nhiét lugng 16n, gdy tén kém nhién liéu va dé giy 6 nhiém mai trudng
do khi thai.
- Ung dung:
Cong nghé nay pht hgp cho nhitng mé hinh san xuét nho nhu ho gia dinh hozc
trang trai. Thuong duoc sir dung dé say cac loai trai cAy nhu chudi, mit, khoai lang, 6t,...

tuy nhién chat luong thanh pham khong cao.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
Tran Quang Toan 13



Nghién ctru va phat trién b diéu khién thich nghi cho hé théng siy hoa qua thong minh

1.3.2 Céng nghé sdy thing hoa

Hinh 1.7 Siu riéng sdy kho bang cong nghé siy thing hoa mang lai chat luong
vuot troi

Uu diém:

- Gitt dugc dén 96% ham luong dinh dudng va dam bao mau sic, huong vi cia
nguyén li¢u.

- D6 am thanh pham dau ra dat chuan 3% va d kho dong déu.

Nhuoc diém:

- Chi phi dau tu rat cao, mot may sdy thang hoa cong suat 100kg co thé 1én dén 1
ty dong.

- Qua trinh sdy kéo dai do phai cip dong nguyén liéu trudc khi sdy, tiéu hao nhiéu
dién nang.

- Ung dung:

Thich hop cho cac doanh nghiép 16n mudn dam bao chat lugng san pham cao nhu
sdu riéng, bo, kiwi. San phim sdy thing hoa thuong dugc ban véi gia tri cao trén thi
truong.

1.3.3 Cong nghé sdy bom nhiét
Say bom nhiét str dung nguyén Iy bom nhiét dé 1dy nhiét tir méi trudng thay vi dbt
chay nhién liéu truc tiép.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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SASAKI

T s e e wh e

Hinh 1.8 Hoa qua sdy bom nhiét thuong 1a cac loai chira nhiéu nuéc va duong

cao nhu xoai

Uu diém:
- San pham sdy giit mau sic dep va bao toan duoc ham lugng dinh dudng.
- Tiét kiém dén 50% ning luong so v6i cong nghé say nhiét gié nhd vao viée s
dung h¢ théng bom nhiét.
Nhuoe diém:
- Chi phi dau tu cao hon tir 30-40% so v&i sy nhiét gi6 cling cong suit.
- D6 kho ctia san pham khong dong déu do hé thong bom nhiét c6 thé khong phan
phdi du nhiét cho toan bd nguyén lidu.
- Ung dung:
Phu hop véi cac co sé ché bién vira va nho. Thuong duoc dung dé say déo hodc
sdy 1 ning cho cac loai hoa qua c6 ham luong nudc va dudng cao nhu xoai, mit, nhan.
1.3.4 Cong nghé sdy chin khéong

Cong nghé nay sir dung mai truong chan khong dé 1am kho nguyén lidu, gitp duy

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Hinh 1.9 Hoa qua siy chan khong thudng 1a cac loai cao cap nhu diu tay

Uu diém:

- San pham sau khi sdy giit nguyén huong vi, mau sic va dam bao an toan vé sinh
thuc pham.

- Thoi gian sy nhanh hon so v6i sdy thing hoa nhung vin dam bao d6 4m dong
déu tir 1-3%.

Nhuoc diém:

- Chi phi dau tu cao, kich thudc méy 16n va cong kénh, gay kho khin cho viée
lap dit va bao tri.

- Khéng sdy duoc da dang cac chung loai, chi thich hop véi say gion.

Ung dung:

Thich hop cho cac doanh nghiép 16n, yéu cau cao vé chat lugng san pham. Cong
nghé nay thuong duge sir dung cho céc loai trai ciy cao cAp nhu dau tay, d& bj oxy hoa
va can bao toan dic trung 1y tinh ctia nguyén lidu.

1.3.5 Cong nghé sdy lanh
Cong nghé say lanh st dung khong khi lanh dé lam kho nguyén liéu mot cach
nhanh chéng, phit hop véi hau hét cac loai hoa qua.

SASAKI

Hinh 1.10 Hoa qua séy lanh thuong 1a cac loai nhay cam vé1 nhiét cao hoac chtra

thanh phan dé caramel héa nhu vai, nhan, ...

Uu diém:
- Giir dugc mau séc ty nhién cta hoa qua tdt hon so vai séy nhiét do cao.
- Thanh pham da dang, c6 thé siy kho, sy déo hodc sdy 1 ning.
Nhwoc diém:
- Chi phi d4u tur cao hon so véi sdy bom nhiét va say nhiét gio.
Ung dung:
Phu hop véi moi quy md san xuat, tir nho dén 16n. Thuong dung dé sdy nhiing
loai trai cay nhay cam vdi nhi¢t do cao hoac c6 thanh phén dé bi caramel hoéa nhu vai,
nhén, chudi,...

1.3.6 Cong nghé sdy néng
Sinh vién thyc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Say noéng 1a phwong phap st dung khong khi néng (tir 30 - 100 d6 C) dé lam bay
hoi nudce trong thuc phdm pham nho d6 thue pham dwoc 1am kho nhanh chong. Pay 1a
phuong phap siy kho thuc pham duoc tmg dung phd bién nhit hién nay, gitp giit lai

ham lugng dinh dudng cao nhat va ngan chdn sy phat trién cta vi khuan, nam moc.
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Hinh 1.11 Cong nghé say kho nong ding cho siy kho hoa qua, néng san,

thit, hai san, mon an, duoc li¢u

Uu diém:

- Phan 16n nhiét duoc tuan hoan lién tuc trong hé théng séy v6i hiéu suét cao nhung
van dam bao duoc van dé tiét kiém nhiét ning va nhién liéu

- May tan dung t6t tic dung thong gio cudng birc. Bén trong c6 bé tri vach ngin
gi6 c6 thé diéu chinh dugc nhiét nén nguyén lidu khi dua vao may siy tuan hoan khi
néng duoc siy kho déu

- Tiéng on khi van hanh nho nén khong anh hudng dén méi trudng xung quanh

- Cau tao don gian nén chi phi stra chita bao hanh thap, gitp tiét kiém chi phi

- Tiét kiém chi phi dau tu so v&i phuong phép siy lanh

Nhugc diém:

- Vi sdy & nhiét d6 cao nén thanh phim sau siy dé bi co ngot, bién dang, luong
vitamin trong san pham ciing bi hao hut, khong giit dugc mau sic ty nhién vén c6 cua
san pham sdy.

- Thai ra nhiét d6 cao kém than thién v6i méi trudng: may sdy nong thudng co
cong suat 10n, nhiét do sdy cao nén thuong xa khi thai va nhiét ra ngoai cao

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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- Chi thich hop dé sdy kho thuc pham hoan toan: do dai nhiét do siy kha cao, dao
dong tir 30 - 100 dd C nén chi thich hop siy kho thyc phim hoan toan va gia trj kinh té

ctia san pham sau khi sdy nay ciing khong cao bang nhirng phwong phap sy khac.

1.4 Lua chon cong ngh¢ say cho dé tai:
- Qua vu nhugc diém cua cac cong nghé say hién nay, nhom chiung em lwa chon
cong nghé say nong cho du an

1.4.1 Céiu tgo:

+ Budng sdy: dugc lam bang inox cao cp gitip chiu duge nhiét do cao. Budng siy
duogc thiét ké kin dé tranh thoat nhiét trong qua trinh sdy, tir d6 tiét kiém ti da dién
nang.

+ Khay siy: duoc lam bang inox khong gi cao cap. Khay sdy co rat nhiéu kiéu
dang va kich thudc dé phu hop voéi timg loai thuc pham.

+ Quat dbi luu: ¢6 tac dung hit nudc va d6 am ra ngoai, gitip hoi ndng tuan hoan
lién tuc bén trong khoang sdy.

+ B9 trao doi nhiét: duoc dit bén ngoai budng siy nham gitp thuc pham khong bi
nhiém khoi, dat tiéu chuan an toan vé sinh.

+ Pong ho nhiét: dung dé do nhiét bén trong budng sy va giup nguoi dung theo
ddi dugc nhiét d6 trong sudt qué trinh say.

+ Van cap phbi: c6 chiic ning diéu chinh ty 1é sdy kho nguyén liéu trong 1 m3
khong khi.

Khay say inox

Gia dé khay ------88 -

Tay cam cua -------- C

. B IBRRE - Quat théng gio
Kinh cudng luc

Buong séy-------; .................. 4
— O St Giac cap dién
L3 va Khay TS << oocccoo oo Banh xe
thu nuéc
Hinh 1.12 C4u tao may say thuc pham
Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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1.4.2 Cac giai doan va nguyén ly hoat dong:

Nguyén 1y hoat dong ctia may sdy néng dua vao sy chuyén dong tuan hoan cua
ludng khong khi nong do quat gi6 thdi vao budng sdy dé lam kho thue phim. Cu thé,
bang cach ting nhiét do bén trong budng sdy giup nudc bén trong thuc pham bdc hoi
nhanh hon tir d6 san phdm duoc 1am kho nhanh chéng. Siy ¢ nhiét d cang thap s& giir
mau, huwong vi va chit dinh dudng cua thuc pham cang tot.

Qua trinh sdy néng sé trai qua 2 giai doan chinh d6 1a sdy tir du6i 1én va sy tir trén
xudng

Giai doan 1: Sy tir duw6i 1én

Khéng khi tir bén ngoai duge hit vao trong budng say két hop véi lugng nhiét toa
ra gitip khong khi bén trong budng dat dén nhiét do da cai dit. Nguoi dung c6 thé kiém
tra nhiét do thong qua dong hd nhiét dé kip thoi diéu chinh sao cho phu hop véi loai
thuc pham can sdy.

Luc ndy, quat gi6 s& dua dong khi d6i luu vao budng say theo hudng tir dudi 1én
thong qua cac khay siy gitp bdc hoi nudc trong san pham. Dong khi dbi Iuu nay s&

mang hoi nude thoat ra ngoai.

Khong khi thai ra
Nguon nhiét Quat

\ ¢
) ’
Y z

4

) E
000 8 . {
000 ;
|
: : Cua hut gio
“;_Ll_ ‘ ",,_Khay say
[ 1

Hinh 1.13 Nguyén 1y hoat dong ctia may sdy néng
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Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

Giai doan 2: Sy tir trén xudng

Sau khi say tir dudi 1én, khi nong s& thoi tir trén xudng théng qua cac khay sdy gitp

lam kho bé mat san pham can say.

Qua trinh nay sé& dién ra lién tuc tudn hoan gitp thuc pham duoc lam kho nhanh

hon, dong thoi van gitr dugc mau sac, huong vi ban dau.

1.5. Chu truc dé tai

Tdng quan Nghién clru va thiét ké
™y
- Két ludn
HE THONG SAY Hwéng phat trién
A

Co s& li thuyét

H& théng

Tinh chon thiét bi giam sat va diéu khién

Hinh 1.14 Chu truc dé tai

Sinh vién thuc hién: Nguyén Luong Khanh
Tran Quang Toan
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Nghién ctru va phat trién b diéu khién thich nghi cho hé théng siy hoa qua thong minh

CHUONG 2: NGHIEN CUU VA THIET KE HE THONG SAY KHO HOA
QUA UNG DUNG BO PIEU KHIEN THiCH NGHI VA XU LY ANH

YEU CAU CUA TG 1T ... 22
Nhitng kho khan va gidi PRAP i@ @ 10 ..o 24
SO A0 CONG NGHE CUUA NE TRONG ... 26
Thudit todn diéu kRién Clia RE thONG ...........ooe.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 30

2.1 Yéu ciu ciia dé tai
Hé thong sdy hoa qua va thit 1a mot cong nghé quan trong trong nganh ché bién thyc
phém, dac biét trong bdi canh nhu cau bao quan thyc phém lau dai va ti€u thu thuc
pham ché bién sin ngay cang gia ting. Viéc sir dung cic cong nghé sy tién tién gitp
nang cao hiéu qua san xuit, giam thiéu lang phi va gitt nguyén gia tri dinh dudng cua
san phém. Tuy nhién, mdi loai thuc phém co dac thu riéng vé céu tric, ham lugng

nudc, va yéu cau nhi¢t do say khac nhau dé dat dugc chat lugng san pham to1 wu.

Hinh 2.1 Mot s6 loai trai cay sdy kho

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

Trong sb d0, cac loai trai cdy nhu cam, nho, chudi va xoai duoc nguoi tiéu dung
dic biét wa chudng nho gia tri dinh dudng cao, huvong vi hip dan va kha ning tng
dung da dang trong ché bién thuc pham.

- Cam: La loai trai cdy giau vitamin C, c¢6 vi chua ngot d& chiu. Viéc sdy cam
gitip gitt duoc mui thom dic trung, dong thdi tao ra san pham la miéng, dé
bdo quan va st dung trong cdc mon an vat hodc pha tra.

- Nho: Nho 12 nguyén liéu pho bién dé san xuat nho khé — mot san pham da c6
thi trudng tiéu thu 6n dinh. Nho sy gitt lai vi ngot ty nhién, dé bao quan lau
dai va c6 thé str dung truc tiép hodc ché bién tiép trong banh keo.

- Chudi: Chuéi 14 loai qua sin c6 quanh nim véi gia thanh ré, ham luong dinh
dudng cao, dac bi¢t 1a kali va chat xo. San phém chubi séy da quen thudc voi
ngudi tiu dung va c6 kha ning mé rong thi truong dé dang.

- Xoai: Xoai chin c6 huong vi ngot thanh, thom dic trung. San pham xoai sy
déo hoidc sdy gion dang rat dugc ua chudng ca trong nude va xuat khau nho
kha ning gitr dugc vi ngot tw nhién va mau sic hap din sau khi sdy.

Tu nhitng 1y do trén, viéc lya chon cam, nho, chudi va xoai lam déi tuong nghién
ctru trong d¢é tai sy kho 1a hoan toan phu hop véi xu hudng thi trudng, co tinh thuc

tien cao va kha nang trng dung rong rai.

Tén loai qua Do 4m (%) | Do day néng san (mm) | Nhiét do séy (°C) | Thoi gian sfiy (gio)
Chubi 15-20 5 55-65 10
Xoai 15-17 5 60-70 6
Cam 13-15 5 55-65 12
Nho 15-18 10 50-60 15

Bang 2.1 Thong s6 nhiét 36 va do am cua 1 s6 loai trai cay séy

May siy véi cong suat nho, dé str dung, phuc vu cho viéc ché bién s lugng it tir 2-5
kg hoa qua hodc thit mdi 1an sdy. May sdy nay can thiét ké don gian, thudn tién cho
nguoi dung tai nha.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Hinh 2.2 May sdy kho hoa qua mini

Viéc thiét ké mot hé thong say thong minh, két hop cac cong nghé diéu khién nhiét
d6, do am va thoi gian sdy phi hop véi ting loai qua va thit 13 can thiét dé dat duoc
hiéu qua cao trong san xuét, dam bao chit lugng san pham va tiét kiém ning luong.
Hé thdng sdy phai c6 kha ning ty dong diéu chinh cac thong sé dé dap ung cac yéu
cau khac nhau cua tirng loai thue pham, gitp tdi vu héa qua trinh ché bién va nang

cao gia tri dinh dudng cua sadn pham say.

2.2 Nhirng khé khin va phwong phap gidi quyét ciia dé tai
Trong qua trinh thiét ké va phat trién hé thong sdy hoa qua va thit, chiing ta gap phai
mot s6 kho khan nhu sau:
Bang 2.3 Kho khin va giai quyét dé tai

Khé khiin MO ta Phuong phap giai quyét

- Tim hiéu k¥ céc thuat toan diéu
khién thich nghi nhu PID ty hiéu
chinh, Fuzzy Logic, LQG...
1. Tich hop diéu | Doi hoi kién thirc va kha | - M6 phong trude bang phin mém
khién thich nghi | ning lap trinh chinh x4c, | MATLAB/Simulink d¢ kiém tra
vao qua trinh sdy |  kho khan diéu chinh tinh on dinh cta hé thong.
- Tinh chinh hé s6 diéu khién dya
vao phan hdi thoi gian thuc tir cam
bién nhiét d6 va do am.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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2. Thu thap va
xur 1y anh dé
danh gia trang
thai hoa qua

Y¢éu cau anh sang, goc
nhin, do phan giai, mau
sac

- Str dung OpenCV dé xir Iy anh co
ban (loc nhidu, chuyén doi khong
gian mau, trich dac trung mau sic).
- Sur dung anh sang trang 6n dinh
va hiu canh don sic dé dam béo
chat luong anh.

- Xay dung ngudong danh gid do
kho dua trén cuong do mau hodc ap
dung hoc may (kNN, ONNX néu
c0).

3. Tinh chon
thiét bi phan
cung phu hop

Thiét bi phai vira dam
bao hi¢u suat lai tiét
ki€m chi phi. Khé khan
trong viéc lua chon cam
bién, camera, vi diéu
khién c6 kha ning xir 1y
ca anh va tin hiéu diéu
khién.

- Xac dinh tiéu chi chon thiét bi: do
chinh xéc, toc do, kha ning tuong
thich, gia thanh.

- Lya chon cAc thiét bi phé bién va
co tai liéu ho trg nhu: STM32,
Raspberry Pi, cam bién DHT22,
camera OV7670.

- Thir nghiém trén tirng thiét bi dé
dam bao dap Gmg yéu cau hé thong
trudce khi tich hop.

4. Két ndi va
dong bo gitra cac
thanh phan hé
thong

Tich hop camera, cam
bién, bo gia nhiét, quat
va bo diéu khién vao mot
hé théng duy nhat yéu
cau lap trinh va dong bo
hoa tbt, tranh 15i khi chay
thot gian thuc.

- Thiét ké so do nguyén Iy hé thong
1 rang: nguon cam bién — diéu
khién — co cau chap hanh — hién

thi.

- Kiém tra chirc ning ting khoi
riéng biét (test don 1¢ sensor,
camera, relay...) trude khi tich hop.
- Uu tién dung cac giao tlep ticu
chuén 12C, SPI, UART dé dam bao
dong bo va tranh 16i truyén dir liéu.

5. Thiét ké mo
hinh mo
phéng/thi cong
thuc té

Khong gian gi6i han,
diéu kién thir nghiém
khong 6n dinh, moi
truong dé gy nhiéu lam
anh huong dén qua trinh
kiém thi.

- M6 hinh sdy thu nho can duoc
thiét ké gon gang, c6 tinh cach
nhiét dé dam bao hiéu qua say.

- Str dung vt ligu d& kiém nhu
mica, go, nhira hodc xop cach nhiét
dé thi cong budng sdy.

- Tich hop day du cac thanh phan:
bd gia nhiét, cam bién, quat, khung
dd camera, cira quan sat.

Sinh vién thuc hién: Nguyén Luong Khanh
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Nghién ctru va phat trién b diéu khién thich nghi cho hé théng siy hoa qua thong minh

- Tién hanh chup va thu thap anh
trong tung giai doan say khac nhau
Khong c¢6 nhiéu tai liéu (tu’(n, d'c}ng lfho.i khothAa " tOE}n)'
A g 1a - A x A - Gan nhan dir li¢u thu cong dé tao
6. Thiéu dir liéu hoac thu vién mau vé tAp hudn luvén (néu dine Al hodc
chuén dé danh | hinh anh “hoa qua dd kho | P Lyen (new aung :
ia anh ddura | dat chuin” dé 1am chuan phan loai ty dong).
g R - Tham khéo thém thu vién di liéu
' mo tr cac nguodn nhu Food101
hoac cac du an trén Kaggle dé doi
chiéu.

2.3 D xuit thiét ké

=
| |E

Hinh 2.3 So d6 cong nghé 16 say hoa qua

ww 00s

Bang 2.2 Thong s6 két cau 10 siy

Théng s6 Chi tiét
Kich thudc tu 500 x 450 x 400mm
Dién ap 220V/50Hz
Chét liéu chinh Inox
Cong suét 900W

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

S6 khay 10
Khoang cach céc khay 30mm
Kich thudc khay 400 x 300mm
Thoi gian hen gio 30 phut - 24 gio
Nhiét do cai dat 30-90°C
Vo may 2 Olop

2.4 Quy trinh cong nghé

Sinh vién thuc hién: Nguyén Luong Khanh
Tran Quang Toan
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Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

g P
Hoa qua can say
\ y,
g N
Buong say (nhiét, gio)
(B0 gia nhiét, quat)

[ Cam bién nhiét d6, 46 dm ]

</

Vi diéu khién
Tin hiéu cam bién
Tinh toan thuat toan thich nghi
Giri tin hiéu diéu khién

¥

£

[ Diéu khién thiét bi chap hanh

¥

[ Camera quan sat ]

|

-

B0 x{r i anh (OpenCV, Al)
Phan tich mau sac, mirc @6 kho

Giao dién giam sat
(May tinh, LCD, WinCC)

Hinh 2.4 Quy trinh cong ngh¢

Giai thich:

1. Hoa qua duoc dit vao budng siy.

Cam bién lién tuc do nhiét d6 va do 4m bén trong buéng.
3. Vi diéu khién thu thap dit li€éu cam bién va thyc hién di€u khién bang thuat

toan thich nghi.

4. Duya vao dit liéu, vi diéu khién diéu chinh quat va b gia nhiét.
Camera giam sat hoa qua, chup anh lién tuc.
6. Hinh anh dugc xtr ly bang thuat toan xir Iy anh dé danh gia do kho/mau sac.

e

Sinh vién thuc hién: Nguyén Luong Khanh
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7. Két qua dugc hién thi trén giao dién giam sat hodc dung dé diéu chinh lai tham
s6 diéu khién (hé diéu khién khep kin co tich hgp xu ly anh).
8. Khi hoa qua dat d6 kho mong mudn, hé thong tw dong ngit gia nhiét.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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2.5 Lwu d6 thuit toin diéu khién hé thong

G

Khas b&0 Ga chi
vo
3
Nndio nhiét 46 cin S
3}
Nhp thoi gian shy S

0

3}
Chon Use Fuzzy S
D

BAT THIET B| SAY

3] .
. S
Boc nhiét d6 pt100
18]

mhwu&;&bwmsﬁ
do duoc vé Wince

Sir dung thudt todn PID diku
khidn nhidt dd

Gitr trang thai gia nhibt 8én khi
hét gitr cai dt thi it toan bd

Két thoc

Hinh 2.5 Luu dd thuét toan hé théng

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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MBS ta cach hoat dong ciia hé thong:

- Sau khi két ndi tat cac thiét bi chinh x4c véi nhau, cép dién cho mach diéu khién,
mach dong luc, PLC, PC. Sau d6 khéi dong PLC, Step 7 va Wincc 1én.

- Trude khi chay chuwong trinh ta cdn nhap nhiét do sdy cling nhu thoi gian sdy cho
hé thng.

- Nhin START trén WINCC dé hé théng hoat dong.

- Nhén STOP trén WINCC dé dung hé théng hoac hé théng s€ tu dong dung hoat
dong khi thoi gian siy két thic.

- PLC doc nhiét d6 trd vé tir cdm bién thuc hién viée diéu khién nhi¢t do ctia hé
théng.

- PID phu trach dua ra 1énh diéu khién thong qua chan Output_Per cua tap 1énh
PID c6 dién 4p 4-20mA tuyén tinh.

- SSR nhan tin hiéu 4-20mA tuyén tinh tir PLC diéu khién bd phan gia nhiét tvong
ung voi dién ap.

Phén tich lwu do hé thong:

- Bit dau: Pay 1a budc khoi dong hé théng. Sau khi bit dau, hé thong sé chudn bi
céc diéu kién can thiét cho qua trinh van hanh.

- Khai bao dia chi I/O: H¢ théng thuc hién khai béo dia chi I/O cua céc thiét bj nhu
cam bién, bo diéu khién, bd sudi, va quat. Muc tiéu 1a dam bao viéc két ndi giita phan
mém diéu khién va phan cimg dugc chinh xac.

- Nhap nhié¢t do can: Nguoi van hanh nhap gia tri nhiét d0 mong mudn (nhiét do
dit). Pay 1a nhiét d6 t6i vu dé thuc hién qua trinh siy.

- Nhép thoi gian sdy: Ngudi van hanh tiép tuc cai dat thoi gian sdy theo yéu cau.
Thoi gian nay phy thudc vao loai san pham can sy va diéu kién moi truong.

- Lya chon ché d6 diéu khién (Use Fuzzy): ngudi dung c6 thé chon st dung thuét
toan diéu khién mo (Fuzzy Logic) dé cai thién hiéu qua diéu khién nhiét do. Néu khong
chon ché d6 nay, hé thong sé& sir dung mic dinh thuat toan PID.

- Bat thiét bi say: Sau khi hoan tat cdu hinh, hé thong kich hoat cac thiét bi siy nhu
quat, by sudi, va cam bién. Thiét bi séy bat dau tang nhiét dJ trong buéng séy dé dat
nhi¢t do dat.

- Poc nhiét d6 cam bién PT100: Cam bién PT100 dugc st dung dé do nhiét do
thuc té bén trong budng sdy va giri tin hiéu vé hé théng diéu khién. Nhiét do do nay s&
dugc so sanh véi nhiét do dit dé thuc hién cac diéu chinh can thiét.

- Hién thi thong s va biéu d6 trén WinCC: Dit lidu nhiét d6 va thoi gian duoc hién
thi trén giao dién gidm sat WinCC. Biéu d6 tryc quan gitip ngudi van hanh dé dang theo
ddi qua trinh say va dam bao rang hé théng hoat dong dung theo cau hinh.
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- Str dung thuat toan PID diéu khién nhiét d6: Thuat toan PID duoc ap dung dé
diéu chinh cong suit bo sudi va quat. PID giup duy tri nhiét d6 6n dinh trong budng siy
v6i sai s6 t6i thiéu. Cac tham s6 diéu khién bao gdm:

+ P (Proportional): Diéu chinh theo sai léch hién tai.

+ I (Integral): Diéu chinh theo sai léch tich liy.

+ D (Derivative): Diéu chinh theo toc d6 thay doi cua sai 1&ch.

+ Bat thiét bi quat dé 6n dinh nhiét do

+ Quat duoc kich hoat nham dam bao ludng khong khi néng luu thong dong
déu trong buéng séy, tranh hién tuong qua nhiét cuc bd hoac khong déu.

- So sénh nhiét d¢ dit va nhiét do do: He thong lién tyc kiém tra nhiét do do duoc
tir cam bién va so sanh véi nhiét d6 dat. Néu nhiét do do thap hon nhiét do dat, hé thong
s€ tiép tuc gia nhiét. Nguoc lai, néu nhiét do do da dat yéu cau, hé théng s€ duy tri trang
thai 6n dinh.

- Giir trang thai on dinh dén khi hét thoi gian: Khi nhiét do dat yéu cau, hé thong
s& duy tri trang thai 6n dinh cho dén khi hét thoi gian sdy di dugc cai dat. Néu thoi gian
két thuc, hé thong s& chuyén sang budc ké tiép.

- Tét toan bo hé thong: Khi qua trinh sdy hoan tat (thoi gian két thuc), hé thong tu
dong tat toan bo thiét bi nhu bo sudi, quat, va cac cam bién. Py 1a budc két thic quy
trinh van hanh, dam bao an toan va tiét kiém ning luong.

- Két thuc: Hé thong tro vé trang thai cho, sin sang cho chu trinh siy tiép theo.

2.6 So d6 két ndi thiét bi

Cam bién nhiét da . T L.
{ PH00 Bo chuyen doi tin hiéu
-

.
| Relay TRT - 60 LA
™y S ¥
{Nguﬁn Td ong 24V DC ]—»[ Module truyén théng PLC S7-1200
| s et -

Y
%{ Bién trd gia nhiét }
L 4 v v ¥
~ —_——
{Mén hinh hién thi} { Role trung gian

A L N

v
=
=
-
=,

Hinh 2.6 So dd két ndi thiét bi
2.7 So @6 phan tang diéu khién
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[ o e
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i CameraModule | . .70 ... Raspberry Pi 4 '
: (Al Recognition) (Main Processor) :
l ' kO '

' ' 1
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I 1
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I Pt >N [
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Hinh 2.7 So d6 phén tang diéu khién
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CHUONG 3: CO SO LY THUYET PIEU KHIEN VA TINH CHON

THIET BI
MO BRI HOG IO SAY ..o 28
Thiét ké bG @iéw KRIién PID .............cooooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 29
Thiét ké DG @i KRIGH MO ..o 34
UNG AUNG AL..........ooooeeeeeeeeeeeeeeeeeeeeeee e 35
XAY AUNG MO RINI ... 38
SO @6 k6t NOT CAC TRIGE B 50
SO @D AAU AGQY ... 50
IVECC ..ot 52
SO A0 K6t NOT CAC TRIGE Do 24
S0 A6 CONG NGHE CUIA RE TRONG ... 26
Thudt todn diéu khién cia hé théng ........................................................................ 30

3.1. M6 hinh 10 siy

3.1.1 Théng soé co bin

Thé tich budng say: 500 x 450 x 400mm
V=0.5x0.45x0.4=0.09 m?
Khéi luong khong khi trong budng sy
Mair = Pair X V =1.2 % 0.09 = 0.108 kg
Nhiét dung riéng khong khi
Cp=1005 J/kg.K

3.1.2 Mé hinh truyén nhiét

Can bang nang luong trong 10 sy

Qin - Qloss = Majr X Cp X Z_:
Dién tich bé mat truyén nhiét
A=2(0.5%x045+0.5x0.4+0.45x0.4)=1.13 m?

Phuong trinh truyén nhiét
Plosay—U X A X (T_Tmt):majr X Cp X —

3.1.3 Mo hinh truyén im

Phuong trinh dong truyén am
dx

at =~ k(X — Xeq)

X: D6 4m cua san pham (kg nude/kg chat kho)
Xeq: DO am can béng theo nhiét 46 va d6 4m khong khi
k: Hé s6 sdy
Do 4m céan bang
Xeq= a X @P
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?: bo ém tuong d6i trong budng sdy (%) ,
a,b: HE so0 thuc nghiém theo tung loai qua (lay tur tai li¢u)

3.2 Thiét ké bo diéu khién PID

Diéu khién vi tich phan ti 18 PID duoc sir dung rat rong rai trong nha may dung dé
diéu khién nhiéu loai d6i tuong khac nhau nhu nhiét do, ap sut, luu luong, tbe do dong
CO, ..., tai nha may Banh keo Biscafun c6 str dung hon 200 loop diéu khién PID, do nd
c6 kha niang 1am triét tiéu sai sd xac lap, ting téc do dap ung qua do, giam do qua diéu
chinh néu céc thong s6 cua b diéu khién duoc chon lya thich hop.

Do tinh thong dung ciia n6 nén nhiéu hang san xuat thiét bj diéu khién c6 thé cho
ra doi cac bo diéu khién PID thwong mai roi rat tién dung hodc tich hop vao mot hé
thong diéu khién DCS dé nguoi str dung c6 thé 1ap trinh ty chon. Vi bo didu khién PID,
ta c6 thé tich hop cac ludt diéu khién khac nhau nhu diéu khién ti 1¢ P, diéu khién PI,
diéu khién PD.

Phuong trinh vi tich phan mé ta méi twong quan giira tin hiéu ra u(t) véi tin hiéu
vao e(t) ctia bo diéu khién PID la:

— P Kpe(t)

I K fore(r)dr

Setpoint ——» ——Error j——s e * Process —Output —»

Hinh 3.1 Cong thtrc tinh toan PID

de(t)
dt

u(®) = K, (e(®) + % j e(Ddt + T,

Giai thich :

- Kp: hé sb ti 1¢ (proportional gain)

- Ti: thot gian tich phan (integral time constant)
- Taq: thoi gian vi phan (derivative time constant)
- 1I/Ti: x4c dinh mtrc 46 anh hudng cua tich phan

- Tqxac dinh mtc d§ phan ing nhanh cua vi phan

Hay:
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t

u(t) = Kpe(t) +K; j e(D)dt + Ky
0

de(t)
dt

3.%.1 Méqté hiéu chinh PID ‘ 7

bicu khién vi tich phan ti 1€ (b0 di€u khién PID- Proportional Integral Derivative)
12 mot co ché phan hoi vong diéu khién (bd diéu khién) tong quét duge st dung rong rai
trong cac hé théng diéu khién cong nghiép. Bo diéu khién PID sé tinh toan gia tri sai s6
14 hiéu s6 gitra gia tri dat va gia tri do, tir do s€ thuc hién gidm ti da sai sb béng cach
diéu chinh gia trj diéu khién dau vao. Tuy nhién, dé dat duoc két qua tt nhét, cac thong
s6 PID sir dung trong tinh toan phai diéu chinh theo tinh chit cua hé théng trong khi
kiéu diéu khién 1a gidng nhau, cic thong sé phai phu thudc vao dic thu cia hé thong.
Hiéu chinh PID 14 két hop diéu chinh khéu ty 1& P, khau tich phan I va khau vi phan D.
Anh hudng qua lai ctia ba hoat dong diéu khién nay sé& cho dugc diéu khién t6i wu.

- Hi€u chinh d¢ loi khau ty 1€ Kp

Khau ti 1€ (con duoc goi 1a 0 loi) lam thay doi gia tri dau ra, ti 16 vai gia tri sai )
hién tai. Pap ung ti 1€ co thé dugc diéu chinh bﬁng cach nhan sai s6 d6 v6i mot héng )
Kp, duogc got la do loi ti 1¢€.

Gia tri cang 16n thi dap ing cang nhanh do d6 sai s6 cang 16n, bu khau ty 1¢ cang
16n. Mot gié tri do 1oi ty 1é qua 16n s& dan dén qua trinh mat 6n dinh va dao dong.

Nguoc lai, d6 1oi nho 1am cho bd diéu khién kém nhay, hodc dap tng cham. Néu
d6 loi cta khau ti 16 qua thap, tic dong diéu khién c6 thé s& qua bé khong dap ting véi

céc nhiéu cia hé thong.

- Hiu chinh d¢ lgi khau tich phan Ki

Tich phén 13 khau c6 tinh tich Iy (cong don) do d6 né co tac dung lam cho hé
thong c6 dap tng xac 1ap tot vi gia tri tich lily s& dong vai tro nhu mot ving dém ning
lugng dé giit cho gia tri dap tng it thay doi.

Khau tich phan (khi cong thém khau ti 18) s& tang toc chuyén dong ciia qua trinh
t6i diém dit va khir sé du sai s6 6n dinh v6i mot ti 18 chi phu thudc vao bo diéu khién.

Tuy nhién, vi khau tich phan 1a d4p tng ciia sai s tich lily trong quéa khir, n6 c6
thé khién gia tri hién tai diém qué diéu chinh qua gia tri dit (ngang qua diém dit va tao
ra mot d 18ch voi cac hudng khac). Gid tri cang 16n kéo theo sai s6 6n dinh bi khtr cang
nhanh. Doi lai 1a d6 qua diéu chinh cang 16n, bét ky sai s6 4m nao duoc tich phan trong
sudt dap ting qua do phai duogc triét tidu tich phan bang sai s dwong trude khi tién toi
trang thai 6n dinh.

Do vay hé sé tich phan Ki dong vai trd nhu d6 16n ctia khau tich lity nang luong,
gidm dao dong xay ra.
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- Hi¢u chinh d¢ lgi khau vi phan Kd

Khau vi phan 12 ham nhay, nghia 1a néu hé s vi phan cang 16n thi téc d6 thay doi
cang 16n. Do d6 nd s& gitip nhanh chong thay ddi trang thai ctia hé thong.

Khau vi phan 1am cham téc do thay d6i ciia dau ra bo diéu khién va dic tinh nay
1a dang chu y nhat dé dat t6i diém dat ciia bo diéu khién. Tir d6, diéu khién vi phan duoc
str dung dé lam giam bién d6 qua diéu chinh duoc tao ra boi thanh phan tich phan va
tang cuong d6 on dinh ciia bo diéu khién hon hop. Tuy nhién, phép vi phan ciia mot tin
hiéu s& khuéch dai nhidu va do d6 khau nay s& nhay hon d6i voi nhiéu trong sai sd, va
c6 thé khién qua trinh trd nén khong on dinh néu nhidu va d6 loi vi phan du 16n.

Gia trj cang 16n cang giam quéa diéu chinh, nhung lai 1am cham dap tng quéa do va
c6 thé ddn dén mat 6n dinh do khuéch dai nhiéu tin hiéu trong phép vi phan sai sb.

Tom lai cac thong sb6 d6 loi K p, Kiva Kd anh hudéng dén thoi gian tang (rise time),
d6 qua diéu chinh (overshoot) va thoi gian xac lap (settling time).

Cac thong tin nay dugc xem la co s tri thire dé xac dinh luét chinh dinh mo bod

diéu khién PID.
15 T T T T T T L] T T
Kd=05 I reference signal |
Kd=2

Kp=1 Ki=1 Kd=1
05f i

0 ol -

0 2 4 & 8 10 12 14 16 18 2
Hinh 3.2 M6 t4 hiéu chinh Kp
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15 T T T T T T T T T
. | reference signal |
Ki=2
1L ———
0sl Kp=1 Ki=1 Kd=1 i
D — 4
1 1 1 1 1 1 1 1

1
0 2 4 o g 1a 12 14 16 13 20

Hinh 3.3 Mo ta hiéu chinh Ki

T T
reference signal

kd=05 |

Kp=1 Ki=1 Kd=1

04ar

1 1 1
a 2 4 & g 10 12 14 16 18 20

Hinh 3.4 Mo ta hi€u chinh Kd

Bang 3.1 Anh hudng cua cac thong sé do loi ciia bo didu khién PID khi ting
thong sb doc 1ap

Tham sd Thoi gian P06 qua didu Thoi gian  Sai léch Do 6n dinh
1én chinh qua do tinh

K, Giam Tang Thay doi Giam Thap

nho

K Giam Giam Tang Loai tru Thap

Kad Thay d6i Giam Giam Khong tic  Cai thién
khong dang dong néu K4 nhé
ké

3.2.2 Xdy dung bé diéu khién PID ban dau - Phwong phdp thii cong
1. Tit Ki va Kd, chi bat Kp
Bat dau tur dieu khién P:
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GanKi=0,Kd=0

Tang dan Kp tir 0

Céch quan sat:

Khi Kp = 0 — khong phan ing gi

Tang Kp dén khi hé théng bt ddu dap ing nhung van con sai 1éch.

Néu Kp qua 16n — hé théng dao dong manh hoidc khong 6n dinh.

Muc tiéu: Tim gi tri Kp vira dii dé hé thong 6n dinh va bam theo setpoint, nhung khong
dao dong qué nhiéu.

2. Bat Ki dé loai bé sai 1éch

Sau khi c6 Kp on dinh, bat dau ting Ki nho tir ti.

Céch quan sat:

Ki gitp loai bo sai 1é€ch tinh

Néu Ki qua cao s& gay dao dong hodc tré 16n, hé théng dé bi qua diéu chinh (overshoot)
va dao dong lau dép tit.

Muc tiéu: Tang Ki sao cho hé théng dat duoc ding gia tri setpoint ma khong giy dao
dong manh.

3. Bat Kd dé giam dao dong

Cubi cung, ting tir tir Kd néu thay hé thong con dao dong hoic qua diéu chinh.

Céch quan sat:

Kd lam nhiém vu giam dao dong va lam h¢ théng “khon ngoan” hon.

Néu Kd qua cao hé thong phan tng “gdp gap” va gy nhiéu khi tin hiéu nhidu xuét hién.
Muc tiéu: Kd giap hé thong 6n dinh nhanh hon va it dao dong.

pid = new PIDController(1.0, 0.1, 0.01);

Théng sb PID duoc sir dung sau khi d3 test thi cong.

Sach tham khao Gido trinh 1y thuyét diéu khién tu dong TS. Nguyén Chi Ngon, ThS.
Nguyén Hoang Diing

Tinh toan diéu khién PID véi thong s6 méi

Thong tin dau vao:

- Nhiét do muc ti€u: 60°C

- Nhiét do hién tai: 30°C

- Sai s6 e(t) = 60 - 30 = 30°C

- Thoi gian lay mau At = Is

- Tong sai s6 tich lily = 30

- Tdc @6 thay ddi sai s6 = 0

Thong sé PID moi:

-Kp=1.0

-Ki=0.1

-Kd=10.01

Tinh cac thanh phan PID:

1. Thanh phan ti 1& (P): P=Kp x e(t) = 1.0 x 30 = 30

2. Thanh phén tich phan (I): I=Ki x Je(t)dt=0.1 x 30 =3

3. Thanh phan dao ham (D): D=Kd x de(t)/dt=0.01x0=0
=> T6ng tin hiéu diéu khién u(t)=P+1+D=30+3+0=33
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3.3 Ly thuyét diéu khién mo

3.3.1. Gidi thiu vé diéu khién mo ’

Céc cong cu c6 dién ma ta dung dé xay dung cac phép anh xa gitra thé gidi thuc
va cac mo hinh déu dit trén co so logic nhi phan (Boolean). Cach xay dung nhu vay thé
hién mot sy thiéu chat ché mot ddi tuong chi co thé ¢6 hai kha nang hodc la phén tr cua
tap hop dang xét hoic khong, ma khong du tri cho truong hop cua cac dbi tugng c6 mot
phan tinh chat cua tap hop dang xét.

Hau hét cac hién twong ma ta bit gip hang ngay déu khong hoan toan rd rang, co
nghia 13 chung ludn c6 mot mirc @6 mo hd niao d6 trong viéc dién ta tinh chat ciia chiing.

Kiéu logic hai-gia-trj rat hiéu qua va thanh cong trong viéc giai quyét cac bai toan
dugc dinh nghia rd rang. Tuy nhién, thuc té ton tai mot 16p cac khai niém khong thich
hop v6i cach tiép can nhu vay. Mudn sir dung cac khai niém nay mot cach hiéu qua hon
trong mo hinh ta can tim hiéu mot cong cu, d6 1a logic mo va dit co s& trén n6 1a giai
thuat diéu khién mo.

3.3.2 Co so toan hoc cua Logic mo

Phwong phap Logic Mo

Logic md& (Fuzzy Logic) dugc lya chon dé giai quyét van dé diéu chinh cac tham

s0 say trong mQt mdi trudng c6 nhi€u yeu to khong xac dinh.

lanh nong

0-----.
OC —a

Hinh 3.1 Phuong phap Logic m¢

Viéc diéu chinh nhiét do va d6 am trong qua trinh séy khong thé dugc mo ta chinh
xé4c bang cac md hinh toan hoc thong thuong. Logic md cho phép hé thong diéu khién
linh hoat va c6 thé xir Iy cac tinh huéng khong rd rang bang cach sir dung cac "ham mo"
dé mo phong sy diéu chinh ctia con ngudi.

Cach thirc hoat dong:

B6 diéu khién logic mo duoc cau tao gdm cidc Membership Functions (MF) dau
vao, ddu ra cung mot loat cac qui tac lién hé gitrta chung. Tir mdt gia tri cu thé cua dau
vao, bo diéu khién tién hanh viéc “mo hod” tai cac MF dau vao, tirc 13 danh gia xem tin
hi€u do thudc vao mirc nao trong cac muc da dinh nghia trudc. Sau khau nay,tin hi¢u
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dau vao dugc chuyén sang céac gia tri dang khai niém nhu “nhanh”, “cham”, “lon”,

299

“nhd”... Mot gia tri dau vao co thé thudc mot hay nhiéu mirc ctia bd diéu khién. Trong
Hinh 1b, gi tri diu vao d6 1éch DY nam trong ca hai mirc gia tri nho va trung binh; toc
d6 quay tré r ciing thudc ca hai mirc chdm va trung binh. Tiép theo, cac khai niém nay
duoc xur ly theo céc qui tac ciia bd diéu khién va cho ra két qua la mot mién gia tri duogc
tao boi cac phan ctia MF dau ra. Tir mién gia tri két qua nay, khéi “giai mo” cia bo diéu
khién tién hanh bién d6i nguoc dé duoc mot gia tri cu thé cho du ra.

;-::u- ,.::“* -u-:‘xran

. - v 3 A g4
MF @u vao MF sBurs
a) Cac Membership Function cia b @i khidn

NEU .. vi .. TH

/ \.
/ \

: ‘ " 0 i ] ; 35 [

80 lch AY e ooy oo v 1) '\
- — o — - / ?\_r-l."
:\( - ' v

céc gif trj vao pregore

b) Suy didn logic trong bd didu khidn Gidtira

Hinh 3.2 Nguyén 1y hoat dong cta bo diéu khién logic mo

Uu diém:

Diéu chinh linh hoat: Hé thdng c6 thé thich nghi véi cac loai qua va thit khac nhau
ma khong can mé hinh toan hoc chi tiét.

Giam thiéu sai sét: Giup duy tri sy dong déu trong qua trinh siy, dam bao chat
lugng san pham.

3.4 Ung dung AI trong diéu khién

3.4.1 Téng quan vé xir Iy anh

Xt 1y 4nh 12 qua trinh xir 1y s6 tin hiéu ¢ day 1a tin hiéu hinh anh. Hién nay xt Iy
anh dang phat trién rat manh mé, vi tng dung ctia no rat rong va hiru ich bao gdm & rat
nhiéu linh vuc: san xuit, kinh té, doi séng, y té, quan su... Ching ta co thé chia xur ly
anh thanh bon nhom tng véi bon linh vyuc chinh: xtr Iy nang cao chat lwong anh, nhan
dang anh, truy van anh va nén anh. Trong dé tai ndy s& tim hiéu vé linh vuc nhén dang

anh. Céc budc co ban cua xur 1y anh.
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Hinh 3.7 Xt ly anh

Anh s6 13 tap hop cac diém anh (Pixel) c6 gia tri mirc xam xac dinh ding dé mo ta
anh gan voi anh that, trong dé tai nay chi xét dén anh 2 chiéu, mot anh sau khi dugc sd
hoa co thé duoc mo ta nhu mot ma tran diém A[M, N] trong khong gian hai chiéu trong
d6 M va N 1a sb cot va sb hang cua cac diém anh. Mot diém anh bat ki luc nay s€ co toa
d6 A(x, y) voi 0=<x<=M-1 va 0=<y<=N-1. Sé diém anh xac dinh d¢ phan giai cta anh.
Anh c6 d6 phan giai cang cao thi anh cang tré nén chan thyc va sac nét hon. Gia trj ctia
mdi diém anh s& quyét dinh mau sic cta anh ta goi 1a mirc xadm cua diém anh, gia tri
nay co thé 1a mot sé (anh nhi phan, anh xam) hodc mdt tap hop cac gid tri (danh mau).
Xir 1y anh 14 ta xir Iy cc gid tri nay trong ma tran anh dé duoc mot két qua mong mudn.
S6 bit ciia mot birc anh chinh 1a sd cac gia tri mirc xam co thé c6, vi du mot anh 8bit s&
c6 28=256 gia tri mirc xam tir 0 dén 255 tuong ty anh 16bit thi s& c6 216 gia tri.

Tuy theo gi tri diung dé biéu dién diém anh ma ta ¢ thé phéan ra 3 loai anh chinh
thong dung:

+ Anh nhj phan: gia tri moi diém anh 1a 0 hodc 1, nghia la tréng hoac den. Chinh
vi vy ma con goi 1a anh den tring

+ Anh xam: gi4 tri mdi diém anh nam trong giai gia tri tir 0 dén 255, nghia 1a can
8 bits hay 1 byte dé biéu dién mdi diém anh nay.

+ Anh mau RGB: mdi diém anh c6 gia tri gém 3 mau do (Red) + xanh luc (Green)

+ xanh duong (Blue). M6i mau co gid tri tir 0 dén 255, nghia 13 mdi diém anh can
24bits hay 3bytes dé biéu dién. Ngoai hé mau RGB con c6 nhiéu hé mau khac phu hop
v61 nhitng muc dich khac nhau nhu h¢ CMYK, hé HSV...

Phuong phap thu nhan anh
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Anh ty nhién tir thé gi6i ngoai duoc thu nhan qua cac thiét bi thu (nhu Camera,
may chup anh). Trudc day, anh dugc thu qua Camera la cac anh tuong tu. Gio day, voi
su phat trién cua khoa hoc cong nghé anh dugc thu nhan tir cam bién va chuyén truc tiép
thanh anh s6 nén khong can bude chuyén doi tir twong tir sang s6. C6 nhiéu thiét bi cho
phép thu anh vi du dién thoai di déng, may chup hinh, may scan, webcam...Cac thiét bi
nay déu cho ra anh véi nhirng dinh dang anh dd dugc quy dinh pht hop cho may tinh
nhu JPG, PNG, JPEG... chinh vi vy viéc doc chiing trén may tinh 13 rat d& dang. Trong
dé tai nay str dung camera loai webcam dé thu nhan hinh anh thyc té.

3.4.2 Thu vién OpenCV ‘ ‘

OpenCV (Open Computer Vision) 1a mot thu vién ma ngudén mé hang dau cho xur
1y vé thi giac may tinh, machine learning, xir Iy anh. OpenCV duoc viét bang C/C++, vi
vay c6 toc do tinh toan rat nhanh, ¢ thé sir dung véi cac ing dung lién quan dén thoi
gian thyc. Opencv cé thé hd trg cho C/C++, Python Java vi vay hod tro duoc cho
Window, Linux, MacOs 1an Android, i0S. OpenCV c6 cong dong hon 47 nghin ngudi
dung va s6 luong download vuot qué 6 triéu 1an va van dang mé rong lién tuc.

Opencv c6 rat nhiéu tmg dung:

Nhéan dang anh

Xt 1y hinh anh

Phuyc hdi hinh anh/video

Thuc té 0.

OpenCV van dang duoc dong gop va phat trién lién tuc, nd dic biét phu hop cho

nhitng Gmg dung xt Iy hinh anh don gian vi thu vién dé st dung va nhiéu hd tro tir cong

dong.
Hinh 3.8 Thu vién OpenCV
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3.5 Xay dwng md hinh hé théng

Yéu ciu va ché tao:

- Lya chon mo hinh 10 dién trd 1am phuong phép sdy cho tu sdy.

- Céc yéu cau ban dau ciia mé hinh ta sdy : Cong suit sy 2-20kg/mé sy, nhiét o
lam viéc 60°C, cach nhiét tot, man hinh hién thi nhiét do séy va thoi gian séy.

- M6 hinh tu say duoc ché tao gdm 3 phan co ban:

+ Khung 16 duoc 1am bang inox tring c¢6 do day 1mm tao thanh khung 16 ¢6 kich
thude trong long 14 100 - 50 - 150 (cm) va c6 thé tich 1a 750 lit, ¢ 8 gia d& san pham
sdy chia déu cho 2 bén, mdi gi4 chiu trong luong t6i da 2,5Kg.

+ Thén tu cach nhiét duoc lam bang bong thay tinh cach nhiét, c6 do day 13 25mm
nam trong hai 16p inox ngoai va trong dugc dong hop dé bao quanh ta. Ctra ti gdm 2
canh, phan khung citra 1am bang inox tring do day 1mm, bao boc kinh chju nhiét va cach
nhiét c6 do day Smm.

+ Soi d6t duoc ciu tao hinh chit U, chiéu dai 30cm tir Crom — Niken, tiét dién 0.01
mm?2, c6 canh tan nhiét chiu duoc nhiét do cao.

+ Lo dién tr¢ lam viéc dya trén nguyén ly khi c6 mot dong dién chay qua mot day
dan hodc vat dan thi & d6 sé& toa ra mot lugng nhiét theo dinh luat Jun-Lenxo:

Q =I2R¢t (3.1
Trong do:
Q: Nhiét luong téa ra tinh bang Jun (J).
I: Dong dién chay qua day din tinh bang Ampe (A).
R:: Dién tro ddy din (vat dan) tinh bang Ohm (Q).
t: Thoi gian dong dién chay qua day dan tinh bang gidy(s).
Cong suit ra tai ciia 10 dwoc tinh theo cong thirc:
P= U—lz‘d (3.2)
R¢
Trong do:
P: Cong suét co ich cua ti say (W).
Una: Dién 4p hiéu dyung cap vao hai dau day dan (V).
Nhu vay, dé thay doi cong suit dua ra tai, ta co thé thay doi R¢ hodc Una. Tuy nhién,
trong thuc té ngudi ta khong st dung phuong phap thay d6i R ma thuong chon cach
thay d6i Una dé c6 thé thay d6i cong suit ra tai. Boi vi phwong phap thay doi Una don
gian hon, qua trinh diéu khién lién tuc khong bi gian doan nhu khi thay doi R..
+Laico: Ry = p(3.3)
Trong do:
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p: La dién tré suat cua soi d6t (Crom — Niken: 1,1.10-6)
I: 1a chiéu dai cta soi dot

S: tiét dién day

Do d6 soi dot ra chon ¢6 dién tré Rt theo (3.3) la:

R, = pé = 1,1.10-*".—0,01:10_6 =33(Q)
Tir (3.2) suy ra cong suét cia soi dot nhiét 1a:
P = U—lzui = 220° = 1466.66(W)
R, 33

Dua vao tinh toan trén, lya chon 4 dién tré canh tan nhiét chit U c6 cong sudt1500W,
dién ap 220V cua cong ty Dién tré Rong Viét.

Thong S6 Ky Thuit:

Vit li¢u than: @11, SUS304

Canh tan nhiét: SUS430, @25, budc canh 4mm

Day dién trd: Cr20Ni80

bién ap: 220V

Cong suat: 1500W

Nhiét d6 sir dung: Tdi da 300°C

,

Hinh 3.9 Dién tré gia nhiét 220V — 1500W

Thiét ké co khi:

Kich thuéc va vat liéu: 500 x 450 x 400mm.

Vat liéu:

- Khung 10: Inox 304, chdng gi va c6 do bén cao.

- Than ti: Lép cach nhiét tir bong thuy tinh day 25mm nam giita hai 16p inox,
dam bao giir nhiét tot va tiét kiém ning luong.

- Ctra tu: Kinh cuong lyc day 8mm, chiu dugc nhiét dg cao, an toan va cho phép
quan sat qua trinh sy bén trong.
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Céu tric: Gom 2 khay sdy, moi khay chiu tai tdi da 2kg, 1am tir inox duc 15 dé
tang thong thoang va tiép xtc nhiét déu.

3.6 Tinh toan va chgn thiét bi trong hé th("ing

3.6.1 Cim bié'n’nhi.ét dp o ‘

- Trong thyc thé cam bién nhiét d§ dugc s dung rat pho bién va rong rdi véi nhiéu
kiéu va cac loai khac nhau nhu: Pt series, Ni series, Type J, Type K, Type T, Type E...
Tuy theo moi truong st dung, nhiét do can do ma ching ta chon cac loai cam bién do
nhiét d§ cho phu hop.

- Pé phu hop véi nhiéu loai hoa qua va san pham sdy khac nhau nén hé théng siy
hoa qué c6 nhiét o can do c6 thé 1én t6i 100°C. Do d6 lua choncam bién nhiét d6 PT100
la mot trong cam bién do nhiét dd duoc dung phé bién nhét trong viéc do nhiét do.

- PT100 véi chit PT viét tat cia Platinum va 100 14 gid trj 100 Ohm tai 0°C.

-Vé nguyén 1y hoat dong, cam bién nhiét do Pt100 hoat dong dya trén nguyén tac
nhiét dién trd. Nghia 1a dién trd s€ tdng 1€n khi nhiét 40 tang 1én. Khi do, ta chi can do
duogc gia tri dién trd nay thi s€ quy doi nguoc ra dugenhiét do.

- Xét vé cAu tao, dai do nhiét dd, cam bién do nhi¢t do PT100 dugc chia lam 2 loai:
Cam bién PT100 dang ct hanh va Cam bién PT100 dang day. Pdi v6i moi truong nhiét
d6 cao nhu 16 sdy thuong dung cam bién dang ct hanh, méi truong nhiét do thip dung
dang day.

-

Hinh 3.10 Cam bién nhiét do PT100

- Thong sb6 cam bién do nhiét do lya chon:
+ Cam bién doc nhiét d6 PT100 3 day
+ Day do nhiét d6 can do la: tir 0°C — 120°C
+ Tin hiéu dau ra: 4 — 20 mA
+ Chiéu dai thanh do 1a: 100mm
+ Duong kinh thanh do 1a: 5mm3.3.2.
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+ Nt 4n diéu khién hé théng

3.6.2 Cim bién dé dm

Do am la luong hoi nudc ton tai trong khong khi, va don vi hién thi d6 4m 1a % tur
0 — 100%. Viéc kiém soat d6 4m duoc ung dung nhiéu trong cac linh vyc san xuét, bao
quan, siy nguyén liéu. Nudi trong trong néng nghiép.

Nhiét 6 duoc hiéu 1a nhiét ning, n6 thé hién sy néng va lanh, va don vi hién thi
nhiét do 1a do C. Viéc kiém soat nhiét do va do am giup chung ta kiém soat duoc chat
luong san pham. Pac biét 1a trong cac ung dung sy nguyén vat lidu. Viéc bao quan
nguyén vat lidu ciing rat can thiét, néu do 4m qua cao s& giy am moc. Nhiét d6 qua cao
s€ lam nhan lao hoa cac vat liéu.

Cam bién do nhiét d§ — d0 am duong 6ng. Viéc kiém soat nhiét dd va do am dugc
thong qua mot bd dieu khién va hién thi. Hoac PLC 14p trinh diéu khién PID. Va diéu
can thiét ntra 1a cam bién do am va nhiét do.

Cam bién do 4m sir dung trong mdi truong nhiét cao. Nén thudng duoc Thiét ké

than kim loai, v&i day ra silicon chiu nhiét. St dung cho rng dung chiu nhiét cao véi

murc chiu dyng nhi¢t d¢ 120 do C.

Hinh 3.1 Cam bién do ¢ 4 m VELT-W-TH-I4-S

- Théng s k¥ thuat cam bién do 4m

+ Ngudn cap cam bién do am: 10~39VDC, ngd ra 0-10VDC thi chon ngudn nudi
24VDC.

+ Cong suat tiéu thu: 1.2W

+ Sai s6 do am: 3 phén tram.

+ Sai sb nhiét do: 0.5 d6 C
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+ Chiéu dai diy cam bién: 1m, 2m, 3m tity chon — day Silicon chiu nhiét.
+ Nhi¢t d0 hoat dong que do: 0~120 d6 C
+ Nhiét do hoat dong bo khuéch dai: max 80 do C
+ Ngo ra tin hi¢u: 4-20mA, 0-10VDC, RS485 tuy chon — chi chon dugc mdt
ngd ra duy nhat.
+ Model: VELT-W-TH-I4-S ngd ra 4-20mA, VELT-W-TH-V10-S ngo ra 0-
10VDC, VELT-W-TH-RS-S ngd ra RS485.
3.6.3 SSR - Solid State Relay

SSR 14 tén viét tit ciia cum tir Solid State Relay hay relay ban dan c6 chirc ning
tuong ti nhu céc relay co khi théng thuong, duge tmg dung dé thay thé cac relay trung
gian hay cac contactor dong cit tan sb cao, khi tan s dong ngit cac tiép diém co khi
qua cao thi ngudi ta chuyén sang dung cac SSR. SSR ¢ dap tng tan sé dong ngat 1a
1000 1an/1 phut.

SSR ¢6 cdu tao tong quat rat gon va don gian do khong c6 bd phanchuyén dong
dong ngit dong dién nhu contactor, relay kiéng,... Relay loai co khi khi hoat dong ¢
tiéng dong “tach, tach” do tiép diém co khi dong médudi tac dong luc tir truong va phat
ra tia lra dién. SRR 1a relay ban dan nén khéc phuc duoc cac nhugce diém cua relay co

khi thong thuong.

Hinh 3.12 Relay TRT —60 LA

V& céu tao, SSR gdm 1 coupling va mot hodc nhiéu MOSFET:

Coupling ¢6 vai trd cach ly dong dién diéu khién nho voi dong dién tai 1on. Ly
tudng nhat 1a st dung coupling quang (optic). Khi ¢6 dong dién nho, mot dén LED s&
phat quang, va d6i dién n6 1a mot diode thu quang. Diode nhan anh sang va kich hoat
dong qua cac MOSFET giap lung véi no, cho phép dong tai chay qua mach.

Uu nhuwoc diém cia SSR:

Thiét ké nho gon, d& dang 1dp dit vao tu dién vi tri hep.

D6 bén va tudi tho cao.

Kha ndng dong ngét relay lién tuc, do 6n dinh cao.

Khi dong ngat khong phat am thanh va tia lira dién.
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Tin hiéu dau vao da dang.

Nhuoc diém:

Can tan nhiét tt cho relay ban dan khi 1am viéc véi tai 1on.

Tin hiéu dau vao da dang. Yéu ciu k¥ thuét phai c6 hiéu biét vé san pham trudc
khi lap dat.

Co thé xay ra hién tugng do dién va chét chap.

- Céc thong s6 cta relay TRT — 60 LA:

S6 hiéu: TRT — 60 LA

Ngb vao tuyén tinh: 4 — 20 mA

Nhiét d méi truong: -40°C + 80°C

Thoi gian phan hoi: 10ms

Dong ro ngoai trang thai: 10 mA

Dong tai: 60A

Dai tan: 47/63 Hz

3.6.4 Aptomat ,

Aptomat 1a mdt khi cu dién v6i khad nang dong cat tu dong, c6 chure nang bao vé
hé théng tranh hién tugng qua tai hodc ngén mach, mot s6 lai aptomat con c6 thém nhiéu

chure ndng tién tién nhu chong ro ri dién hodc chong giat.

Hinh 3.13 Aptomat

Mot s6 loai aptomat phd bién thudng thiy nhu: MCB (Minature Circuit Breaker)
dung dé bao vé qua tai va ngin mach, MCCB (Moulded Case Circuit Breaker) ding dé
bao vé qua tai va ngin mach, RCCB (residual Current Circuit Breaker) aptomat chong
dong ro va bao v¢ qua tai,...

- Bé chon Aptomat phu hop ta can tinh toan cac thong sé dé chon:

P

L. =
tt U

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
Tran Quang Toan 48



Nghién ctru va phat trién bd didu khién thich nghi cho hé thdng sdy hoa qua thong minh

I = (1,2 > 1,5
- O day ta c6 P = 6000W, U =220V, tir (3.4) va (3.5) tinh duoc:
6000
Iy = 220
I =1,5 xX27,27 = 40,91 (A)
= Chon MCB c6 dong dién 63A. O day chon MCB 2 pha LS 63A

3.6.5 Nguér} 16 ong 24V-104 o o

B0 nguon t6 ong 24V-10A lam nhiém vu bién do6i dién ap 220V véi tan s6 SOHZ
thanh dién ap 24V 50Hz

Théng s6 k¥ thuit chung:

Dién 4p dau vao: 100-240V AC

Mot sb loai hd tro dai rong tur 85-264V AC hoac 120-370V DC.

Dién ap dau ra :24V DC.

Dong dién dau ra:Tdi da 10A.

Cong suit dau ra:240W.

Diéu chinh dién 4p dau ra :C6 nam diéu chinh (VR) dé diéu chinh dién 4p dau ra
trong khoang +10% (khoang 22V - 26V).

Hiéu suit :Thuong trén 85%.

= 27,27 (A)

Bao vé:Bao vé ngan mach, bao vé qué tai , thudng 1a 105% - 150% cong suat dinh

muc.

Hinh 3.14 Ngudn t6 ong

3.6.6 Relay trung gian ’ 7

Relay trung gian la loai relay trung gian 8 chan 2 cap ti€p diém dugc st dung la
trung gian gitta cac thiét bi cong suat nho vai cac thiét bi cong suat 16n, 1am cau ndi cho
cac module diéu khién mach dong luc, véi thiét ké nhiéu tiép diém nén chi can cép mot

tin hi€u s€ diéu khién duoc nhiéu mach.
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Hinh 3.15 Relay trung gian

Théng s6 k§ thuat

Model: HH52P

Dién ap cép relay: 24VDC

Dong dong cat / 1 tiép diém: 5A/240VAC — 5A/28VDC

S6 diém tiép: 2NO + 2NC

Tiép diém: Silver Alloy

S 1an dong cat: 100.000 1an

Trong lugng: 60g

Co dén bao trang thai

3.7 Tong quan vé PLC S7-1200

Bo diéu khién logic kha trinh PLC S7-1200 mang lai tinh linh hoat va sttc manh
dé diéu khién nhiéu thiét bi da dang hd tro cic yéu cau vé diéu khién tir dong. Su két
hop gitra thiét ké thu gon, c4u hinh linh hoat va tap 1énh manh mé da khién cho S7-1200
trd thanh mot giai phap hoan hao danh cho viéc diéu khién nhiéu tmg dung da dang khac
nhau.

Két hop mot b vi sur Iy, mdt bd nguén tich hop, cac ngd vao va mach ngo ra trong
mdt két ciu thu gon, CPU trong S7-1200 da tao ra mot PLC manh mé&. Sau khi tai xuéng
mot chuong trinh, CPU sé& chira cac mach logic dugc yéu cau dé giam sat va diéu khién
cac thiét bi ndm trong tmg dung. CPU giam sat cac ngd vao va lam thay ddi ngd ra theo
logic ctia chuong trinh, c6 thé bao gdm cac hoat dong nhu logic Boolean, viéc dém, dinh
thi, cac phép toan phirc hop va viée truyén thong véi cac thiét bi thong minh khac.

Mot sb tinh ning bao mat gitip bao vé viée truy xuat dén ca CPU va chuong trinh

diéu khién.
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Hinh 3.16 PLC S7-1200

M&i CPU cung cip mot su bao vé bang mat khau cho phép céu hinh viée truy xudt
dén cac chire ning ciia CPU.

C6 thé sir dung chirc nang “know-how protection” dé 4n ma nam trong mot khoéi
nhit dinh.

CPU cung cdp mot cong PROFINET d giao tiép qua mot mang PROFINET.

Céc module truyén thong c6 sin danh cho viéc giao tiép qua cic mang RS232 hay
RS485.

3.7.1 Thanh phén PLC §7-1200

- BO phan két n61 nguon.

- Cac bo phan két nbi ndi day co6 thé duoc thio va khe cim thé nhé nam dudi nip
phia trén.

- Céc LED trang thai danh cho 1/O tich hop.

- B phan két ndi PROFINET (phia trén ciia CPU).

Céc kiéu CPU khac nhau cung cap mot sy da dang cac tinh nang va dung luong
gitip cho chiing ta tao ra cac giai phap c6 hiéu qua cho nhiéu ing dung khac nhau.

Béng 3.1 Thong sb ki thuat cac loai CPU

Chtrc nang CPU 1211C CPU 1212C CPU 1214C
Kich thudce vat 1i ( mm) 90 x 100 x 75 110x100x75
B0 nho lam viéc 25kb 50kB
Bd nho nap IMB 2MB
Bd nho gitr lai 2kB 2kB
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I/O tich hop cuc bd 6 ngd vao/ 4 8 ngd vao/ 6 14 ngd vao/
Kiéu s6 ngo ra ngod ra 10 ngo ra
Kiéu twong tu 2 ngora 2 ngora 2 ngora
Kich thuéc anh tién trinh 1024 byte ngd vao (I) va 1024 byte ngd ra (Q)
B9 nho (bit) 4096 byte 8192 byte
D0 mo rong cac module tin hi¢u | Khong 2 8
Bang tin hiéu 1
Céac module truyén thong 3 ( m6 rong vé bén trai )
4 6
Cac bd dén tbe d cao 3 3tai 100 kHz | 3 tai 100 kHz
Don pha 3 ta1 100 kHz 1 ta1 30 kHz 3 ta1 30 kHz
Vuong pha 3 ta1 80 kHz 3 ta1 80 kHz 3 ta1 80 kHz
1 tai 20 kHz 3 tai 20 kHz
Céc ngo ra xung 2

Thé nhé

Thé nh¢ SIMATIC (tuy chon)

Thoi gian luu trit dong ho thoi

gian thuc

Thong thudng 10 ngdy / it nhat 6 ngay tai 40°C

PROFINET

1 cong truyén thong Ethernet

Tbc @6 thuc thi tinh toan thuc

18 us/Iénh

Tbc dd thuc thi Boolean

0.1 ps/lénh

Ho S7-1200 cung cap mot sd lugng 16n cac module tin hiéu va bang tin hiéu dé

mo rong dung lugng ciia CPU. C6 thé lap thém cac module truyén thong dé hd trg cac

giao thirc truyén thong khac.

Bang 3.3 Danh sach Module ho trg PLC

Module Chi ngd vao | Chi ngo ra Két hop In/Out
8 x DC In/ 8 x DC Out
8 x DC Out
8xDC In 8 x DC In/ 8 x Relay Out
Module 8 x Relay In
tin hiéu | Kiéu so
16 x DC In/ 16 x DC Out
(SM) 16 x DC Out
16 x DC In 16 x DC In/16 x Relay Out
16x RelayOut
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Kiéu 4 x Analog In | 2 x Analog In | 4 x Analog In/2 x Analog
tuong tu | 8 x Analog In | 4x Analog In | Out
Kiéu sd -- -- 2 x DC In/2 x DC Out
Kiéu twong tu -- 1 x Analog In | --
Modul truyén thong (CM)
RS485
RS232

3.7.2 Cdc bang tin hiéu
Mot s6 bang tin hiéu (SB) cho phép chiing ta thém vao I/0 cho CPU. Chung ta c6
thé thém mot SB véi ca 1/0 kiéu s hay twong tu. SB két ndi vao phia truée cia CPU.

@

Hinh 3.17 Céc bang tin hi¢u cia PLC S7-1200.

1. B0 phan két ndi ngudn
2. Cac bo phan két nbi ndi dy ciia ngudi ding c6 thé thao duoc (phia sau cac nip
che)
3. Khe cdm thé nhd ndm duéi cira phia trén
4. Céc LED trang thai danh cho I/O tich hop
5. BO phan két n6i PROFINET (phia trén cua CPU)
SB v&i 4 1/0 kiéu sé (ngd vao 2 x DC va ngd ra 2 x DC).
SB véi 1 ngd kiéu ra twong tu.
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3.8 Cac Module truyén thong

S$7-1200 cung cip cac module truyén thong (CM) danh cho cac tinh ning bd sung
vao hé théng. C6 2 module truyén thong: RS232 va RS485.

CPU hd tro t6i da 3 module truyén thong.

M&i CM két ndi vao phia bén trai cia CPU (hay vé phia bén trai ciia mét CM
khac).

Hinh 3.18 Cac module truyén thong ctia PLC S7-1200

(1) Céac LED trang thai danh cho module truyén thong.

(2) B0 phan két ndi truyén thong.

Sau khi tinh toan cac thong sd dau ra dau vao va tim hiéu cong nang ciing nhu cach
sir dung, nhom quyét dinh sir dung PLC S7-1200 CPU 1214C DC/DC/DC v4.4.
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Hinh 3.19 So d6 ddu day CPU 1214C DC/DC/DC
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3.9 So' d0 két ndi thiét bi
3.9.1 So dé diu day mach dong lyc ciia hé thong

Soi ot

Hinh 3.20 So d6 mach dong luc hé théng
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CHUONG 4: THIET KE HE THONG GIAM SAT VA PIEU KHIEN

4.1 Gi6i thiéu vé WinCC

WinCC ( chit viét tit cua windows control center) ddy 1a chwong trinh tng dung
dung dé giam sat, thu thap dir liéu va diéu khién tw déng qua trinh san xuét. Theo nghia
hep winCC 1a chuong trinh HMI (human machine interface) hé tro thiét ké giao dién
ngudi — may. Vi WinCC, ngudi sir dung c6 thé tao ra mot giao dién diéu khién giup
quan sat moi hoat dong ctia qué trinh ty dong hoa mét cach dé dang. Phan mém nay co
thé trao d6i dit liéu truc tiép v6i nhiéu loai PLC cua cac hang khac nhau nhu Siemens,
Mitsubishi, Allen Bradley, v.v... N6 duogc cai dit trén may tinh va giao tiép v6i PLC
thong qua cong COMI hoic COM2 (chuin RS-232) ctia may tinh. Do d6, can phai c6
mot bo chuyén dbi tir chuan RS-232 sang chuan RS 485 cta PLC.

WinCC con c6 dic diém 1a ddc tinh md. N6 c6 thé st dung mot cach d& dang véi
cac phan mém chuin va phan mém ciia ngudi st dung, tao nén giao dién nguoi-may dap

ung nhu cau thyc t€ mot cach chinh xac.

WINCC VOI TIA PORTAL

Hinh 4.1 Giao dién Wincc

Ung dung pho bién nhit cia wince la:

Tu dong hoa qua trinh diéu khién va gidm sat qui trinh san xuat. Khi mét hé thong
dung chuong trinh WinCC dé diéu khién va thu thap dir liéu, né c6 thé md phong bang
hinh anh céc sy kién xay ra trong qua trinh diéu khién dudi dang cac chudi su kién.
Wincc cung cép nhiéu ham chuc nang cho muc dich hién thi, thong bao béng dd hoa, xur
1y thong tin do ludng, cac thong s cong thirc, cac bang ghi bao cdo, v.v... dap Gng yéu
cau cong nghé ngay mot phat trién va 1a mot trong nhitng chuong trinh Gng dung trong
thiét ké giao dién nguoi — may (HMI).

Cac chirc nang ciia wincc
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Khi str dung wince dé thiét ké giao dién diéu khién ngudi — may (HMI) va mang
SCADA wincc st dung cac chirc nang sau:

Graphics Designer: thuc hién cac chirc nang moé phong va hoat dong thong qua cac
dbi tuong dd hoa cua chuong trinh wince, windows,OLE,I/O... voi nhiéu thudc tinh
dong.

Alarm logging: thuc hién hién thi cac thong bao va cac bao cdo trong khi hé thong
van hanh. Pam trach vé cc thong bao nhan dugc va luu trit. N6 chira cac chiic nang dé
nhan thong bao tir cic qua trinh, dé chuan bi, hién thi, hoi dap va luu trir ching. Ngoai
ra, alarm logging con giup ta tim ra nguyén nhan cua 1.

Tag Logging: thu thap, luu trir va nén cac gia tri do dudi nhiéu dang khac nhau.
Tag logging cho phép lay dir liéu tir cac qua trinh thyc thi, chuan bi dé hién thi va luu
trit cac dir liéu do. Dit liéu c6 thé cung cip cac tiéu chuan vé cong nghé va ky thuat quan
trong li€én quan dén trang thai hoat dong ctia toan h¢ théng.

Report designer: ¢c6 nhi¢m vu tao cac thong bao, bao cao, va cac két qua nay duoc
luu dudi dang cac trang nhat ky su kién.

User achivers: cho phép st dung luu trit dir li€u tir chuong trinh ng dung va co
kha ning trao doi v6i cac thiét bi tw dong hoa. Diéu nay ¢ nghia: cic cong thirc, thong
sd trong chuong trinh WinCC c6 thé duoc soan thao luu giit va st dung trong hé thong.

4.2 Tong quan vé phin mém visual studio

Visual Studio duoc hiéu 1a mot hé thong bao gdm tat ca nhitng gi ¢6 lién quan dén
phat trién ing dung nhu trinh chinh sira ma, thiét ké, g& 13i, viét code hay chinh sira
thiét ké, img dung mot cach dé& dang va nhanh chong. C6 thé noi ddy 1a mot phan mém
hd trg dic luc d6i voi dan 1ap trinh trong viéc 1ap trinh website. Visual Studio cho phép
nguoi ding c6 kha nang thiét ké va trai nghiém giao dién nhu khi phat trién tmg dung.

Nhirng tinh ning can thiét ctia phan mém Visual Studio

Visual Studio ¢6 mdt sd tinh nang rat doc ddo nhu:

HO tro nhiéu ngdn ngir 1ap trinh: Tinh ning nay gitp phat hién bat ky 161 hoic tham
chiéu ngoén ngir chéo (cross-language reference) nao mot cach dé dang.

Intelli-Sense: La mot tinh nang gitp phat hién co bat ky doan code nao bi bo sot
hay khéng, tu dong thuc thi ca phap bién (variable syntaxes) va khai bao bién (variable
declarations). Vi du: Néu mot bién nao d6 dang dugc st dung trong chuong trinh va
ngudi ding quén khai bao, intellisense s& khai bao bién d6 cho ngudi ding.

HO tro da nén tang: Visual Studio hoat dong trén ca 3 nén tang Windows, Linux,
Mac.
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Tién ich mé rong va Ho trg: Cac extension hay tién ich mé rong cta Visual Studio
gitip ting tdc qué trinh phat trién Gng dung ma khong anh huéng dén hiéu suit cua
editor.

Repository: Visual Studio duogc két ndi véi Git hodc c6 thé duge két ndi véi bit ky
Repository nao khac.

Code editor: Visual Studio c6 class Code editor t6t nhit hd tro nhiéu chirc ning.
N6 cho phép bookmark trong code dé két hop Quick Navigation. Visual Studio ciing c6
chtrc nang Incremental Search, Regex Search, Multi-item Clipboard va Task-list.

Web-Support: Cac tmg dung web co thé dugc xay dung va hd trg trong Visual
Studio.

+ gulp.task('v

12H

gulp.task( »
gulp.srcl

«pipellessid

paths: [path.join(__dirnase,
)]
n
e .pipelgulp,dest{ blic/sty t

Omaster Q0 A0 Specesid Ln4,CUY UTF8 IF  JewsSo

Hinh 4.2 Phin mém visual Studio

Ho tro Terminal: Visual Studio hd tro Terminal hodc Console tich hop giup nguoi
dung khéng can chuyén doi gitra hai man hinh.

Hb tro Git: Tai nguyén c6 thé dugc 1ay tir Github Repo truc tuyén va nguoc lai
gitip tiét kiém thoi gian va cong stc.

Debugger: Pay 1a mot tinh nang hitu ich cho phép nha phét trién kiém tra trang
thai ctia chuong trinh va phat hién bug & dau. Ban ciing c6 thé xem source code chuong
trinh cia minh bang cach st dung cac cong cu g& 18i ciia debugger.

Thiét ké da dang: Visual Studio cung cap mét s visual designer dé trg gitp trong
viéc phat trién cac (mg dung:

WPF Designer: tao giao dién ngudi dung cho Windows Presentation Foundation.

Windows Forms Designer: tao cac ing dung GUI bang Windows Forms.

Class designer: Class designer cho phép chinh sira cac class bao gdm cac thanh
vién va quyén truy cdp cta chiing bang cach sir dung mé hinh UML.
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Web designer: Visual Studio ciing hd tro mét trinh soan thao va thiét ké trang web,
cho phép tao cic trang web bang cach kéo va tha cac widget.

Mapping Designer: Mapping Designer duoc LINQ to SQL sir dung dé thiét ké
mapping giita cic luge d6 thong tin va tir d6 cac class s& dong goi dit liéu.

Data Designer: Data Designer duoc st dung dé chinh stra cac luge d6 thong tin,
cling nhu cac bang duoc viét, khoa chinh va khoa ngoai va cac rang budc (constraint).

4.3 Tong quan vé TIA Portal
Step 7 Basic hé théng ky thuat dé)ng bo dam bao hoat dong lién tuc hoan hao.Mot hé
thng k¥ thuit méi, thong minh va tryc quan cdu hinh phan cimg k¥ thut va cdu hinh
mang, l4p trinh, chuin doan va nhiéu hon nira.
Lot ich v6i nguoi dung:

- Truc quan: dé dang dé tim hiéu va dé dang dé hoat dong.

- Hiéu qua: toc do vé k¥ thuat.

- Chtrc ning bao vé: kién trac phan mém tao thanh mot co s 6n dinh cho sy doi
mai trong tuong lai.

4.3.1 Két néi qua giao thirc TCP/IP ‘ o

- Bé 1ap trinh SIMATIC S7-1200 tir PC hay laptop can mot két ndé1 TCP/IP.

- Pé PC va SIMATIC s7-1200 c6 thé giao tiép v6i nhau, diéu quan trong 1a cac
dia chi IP cua ca hai thiét bi phai phu hop véi nhau.

4.3.2 Cach tao mot project ’ 7
Budc 1: T man hinh desktop nhap dup chon biéu tugng Tia Portal

- TIA

- M4

TTA Portal
V14

Budc 2: Click chudt vao Create new project dé tao du 4n.
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Opzn exising groject
# Cpzn existing peoject s
ot Feh Lasicamng:
' Create mew project oaredt EAOPSTEINVam Yinociedisgemodt S2SMAT
i
Buoc 3: Nhap tén du an vao Project name sau dé nhan create.
Create new project
Praject narme: | project] |
Path: |E:LUAN VAN TNidle_lap_trinh_luan_van_tet_nghiep_lan2 [..]
Author: | Huyen |
Comment: b
v

Budc 4: Chon configure a device.

First steps

Project: "project3” was opened successfully, Pleass select the next step:

55
. Q Conflgure a device
\ Write PLC program
' | Configure an HMI screen

Budc 5: Chon add new device.
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Devices & f ® Show all devices

networks

. Add new device

® Configure networks

Budc 6: Chon loai CPU PLC sau d6 chon add.

Add new device

Devide name

- L L
~ g sivanc s T 200
- Lom crU

PLE > Ll cru 121 Aacipeinly
b i CPU 1211 C DEDEDE
» U cru itz c peipeinly
- [l CPU 1 212C ACIDCIRLY

I . 1BO30 0XB0

>l 12C DCIDGIDE

e » [ crutzi2c po/iDeinly
» ! al SRRy
» @ crurziac o

> Lgm cPU 121 4C DOIDEIR
» L Urapecified cru 12
b L@ S1AATIC £7-200

» Ui siranc s w00
bl SIMATIC BT200 PLC

PCayatems

= Spen device wisw

Budc 7: Project méi dugce hién ra.
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o e e T A T e i e R . Totaly integiated Automation
A epoe & Ny X e [ AT HAD F oo ¥ AMRR x PORTAL
Devicas [&F Tepctogy vew Ih Netwok viow 1Y Dwice view |04
100 3 I"AG . izl
~i2
ik}
LR 71300 rack "
W rdd e e 18 |
& ans {
, 12120 pLned] o
’ s {
(¥ i 2] (Y
¢ [ Q Larguagrs Lo el
# i Grbos pcxest ,’
& 9 SRAOC Zard Ceasar b |
$ » |
» 5
~ | Dietails vew 1 egmites [ Info l,j\'._ Jagrnt: -;;'
A— T QT pe—  —T = |
N .
Y Ton Sesowrer brors  WwTegi - Teve -
=3 -
] ¥
o 4
© %1
e o # 8 elouns
)

4.3.3 TAG ciia PLC/ TAG local
Tag cua PLC:

- Pham vi ung dung: gia tri Tag c6 thé duoc sir dung moi khdi chic

PLC.

- Ung dung: binary 1/0, Bits of memory.

- DBinh nghia vung: bang tag cua PLC.

- Miéu ta: tag PLC dugc dai dién bang dau ngoic kép.
Tag local:

nang trong

- Pham vi ung dung: gia tri chi dugc ung dung trong khdi duoc khai bdo, mo ta

tuong tu ¢ thé sir dung trong cac khéi khac nhau cho cac muc dich khac nhau.

- Ung dung: tham s6 cua khdi, dir liéu static ctua khéi, dit liéu tam thoi.

- Pinh nghia ving: khi giao dién.

- Miéu ta: tag duogc dai dién béng diu #.
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Projectd » PLC 1[CPU 1212CDUDTDC] » PLCtags -HEX

4 Tags ZEILiserconanc §x§ System constants |

FEITM 5
PLCtags

Name Teg tahle Dats gype Address Beain  Vsble. Acces.. Comment
3 re v M ™

i )

Str dung tag trong hoat dong:

- Layout: bang tag PLC chira cac dinh nghia ctia cac Tag va cac hang so ¢o gia tri
trong CPU. Mot bang tag ctia PLC duoc ty dong tao ra cho mdi CPU duge sir dung trong
project.

- Column: md ta biéu tugng c6 thé nhap vao dé di chuyén vao hé thong hodc co
thé kéo nha nhu mot 1énh chuong trinh.

- Name: chi dugc khai bao va sir dung mét lan trén CPU.

- Data type: kiéu dit liéu chi dinh cho céc tag.

- Address: dia chi cua tag.

- Retain: khai bdo cua tag s€ dugc luu trir lai.

- Comment: comment miéu ta cia tag.

Tim va thay thé tag PLC.

Pojectd » RO {OU 12020 00D0DC] » MClge ¢ Tag tabde 1 (0]

Devices Q Tags t‘“ User conetants
o 2| PER2TR 4
Tag table_1
- hane Daty ype Addren feten  Vable Atce. Corrrere
1 v 7
b5 muh + oot <
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—

4 Options v
= ¥
= L 4 %
|~
Tag tabio_1 ~ | Find and replace o
rame Dats type ~aarens Aecain  Vizkee  Azces.. Camment Y b
1 v v Ll
= |5
g
z
:
@ 2o
JE
=pis +
-
|'Q Mopectios {“lainfo |5 |Languages & resources

Ngoai ra con mét sb chirc ning sau:
- Lbi tag.
- Giam sat tag cua PLC.
- Hién/an biéu tuong.
- Pdi tén tag: Rename tag.
- Pdi tén dija chi tag: Rewire tag.
- Copy tag tu thu vién Global.

4.3.4 Lam viéc voi mot tram PLC Quy dinh dia chi IP cho module CPU
IP TOOL c6 thé thay d6i IP address ciia PLC S7-1200 bang 1 trong 2 cach. Phuong

phép thich hop dugc tu dong xac dinh boi trang thai cua dia chi IP d6 :

- G4n mot dia chi IP ban dau : Néu PLC S7-1200 khéng c6 dia chi IP, IP TOOL
sir dung cac chirc nang thiét 1ap chinh dé cap phat mot dia chi IP ban dau cho PLC S7-
1200.

- Thay dbi dia chi IP : néu dia chi IP da ton tai, cong cu IP TOOL sé& stra d6i cau
hinh phan ctmg (HW config) caa PLC S7-1200.

D6 chuong trinh xudng CPU:

D4 tir man hinh soan thao chwong trinh bang cach kich vao biéu twong download

trén thanh cong cu ctia man hinh.
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Pojen S ESC Ven wiem Qeine Qpoom Tk v g Totady Integrated Automation
T NHswepnmr B N N o X O J AUMERT F oo ¥ LRE x | FORTAL
Prject ot X ﬁ
| Deexes J
[+ 3 ) 2|EAFY DR Be=N 0L ' R 35
H
...... e =8 |
" <
dr Al e [ H
R L L 2
Zerrran ¥
&
v Netwok Y, =
e =
4 ;Jj
. sene B TR I vl
P s
- . YL - 4

Chon ciu hinh Type of the PG/PC interface va PG/PC interface nhu hinh dudi sau d6

nhén chon load.

Extended download to device x|

Configured necess nodes af "FLE_1"

Device Device type Type Address Subnet
PLC_ CPU1212CDCID. PHIE 192.168.01

Type of the PGIPC (nterface: | B rrie =]
NS Gieneric Marvell vukor s ERNEHIIEY
i ) [ty Frint | = | G
‘ L~ |1%¥

Accessible devices 0 1arget subnes [T]%hew all accesaible devices

Device Device type Type Address Targer device
- L PLE

ST

¥ ¥ - -

5 5 the subnettype (the communication
protocel) auer which the device can be accessed

| FsshiEn |

i A —
Online status (nformation!
' Starscenning l-'
2" Trying te cennect o address 19276801
Scanning ended [ v
i
[ Load ] | Lencel I

Chon start all nhu hinh v& va nhan finish.

Load results Xl
g Smatus d acthions st domnicading 1o dewee
Swatus | Target Messege Action
Yy @ . nc Dannloading to devaze completed without eror
1 » Sumwmodule: St medules after dovnioading 30 Sevice g saral
|
[~ Foun. | | camcel |
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Giam sat va thyc hién chuong trinh:
Dé giam sat chuong trinh trén man hinh soan thao kich chon Monitor trén thanh céng

cu.
18 Shmens - Projecd
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4.4 Tong quan vé ai nhan dang trong diéu khién

Al nhin dang (Al-based System Identification) 1a qua trinh xay dung mo hinh todn
hoc cho hé thdng thong qua dit lidu dau vao va dau ra ma khong can biét trudc mo hinh
vat 1y. Trong hé théng diéu khién nhiét do:

Dau vao: cong suit 1am nong (diéu khién),

Pau ra: nhiét do thuc té cua 10,

Al hoc mbi quan h¢ nay dé mé ta hanh vi hé théng nhiét va dy doan phan hdi nhiét.

Hinh 4.3 AI xir Iy anh nhén dién d6i tugng

Ung dung trong hé thong 16 siy PID:

B6 PID truyén théng c6 thé diéu khién dugc nhiét dJ, tuy nhién:

Do tré va tinh phi tuyén trong hé théng (do do 4m, tai nhiét...) gay khé khan cho
viéc diéu chinh hé sb PID thii cong.

Al gitp ty dong diéu chinh hé s6 PID hoidc mo phong hé thdng dé t6i uu hoa didu
khién.

Cac buéc thuc hién:

Budére 1: Xay dung hé thong mo phong PID co ban

Cong cu: MATLAB Simulink hodc Python (v61 matplotlib + control + sklearn)

Mo hinh héa 16 sdy: St dung phuong trinh truyén nhiét bac nhat:

K: hé sb khuéch dai (phu thudc cong suat sudi)

t: hing s thoi gian (phu thudc nhiét luong hap thu)

Thiét ké bo diéu khién PID:

Budc 2: Thu thap dir liu thuc nghi¢m

bt cac muc nhiét do muc tiéu (VD: 40°C, 50°C, 60°C)

Ghi lai:

Cong suat dau vao (PWM hodc mirc % dién tro)

Nhiét d6 do duogc theo thdi gian (sir dung cam bién nhu DHT22/LM35)
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Luu dir liéu thanh file .csv:

Time(s), Power(%), Temperature(°C)

Budc 3: Xay dung mo6 hinh Al nhan dang

Lua chon: Mang noron nhan tao (ANN) 3 16p

a. Tién xur ly dir lidu:

Chuén hoa dit liéu ddu vao va dau ra (min-max hodc z-score)
Tach thanh tap huan luyén (70%) va kiém tra (30%)

b. Cai dat mo hinh (Python v61 TensorFlow/Keras):

model = Sequential()

model.add(Dense(16, input_dim=2, activation="relu'))
model.add(Dense(8, activation="relu'))

model.add(Dense(1, activation="linear"))
model.compile(optimizer='adam’, loss="mse")
model.fit(X_train, y_train, epochs=100, batch_size=10)

Budéc 4: M6 phong két hop PID + Al

Y tuong:

M3di 5 gidy, dung Al dé du doan nhiét d6 sau 10 gidy tiép theo
Néu sai s6 > ngudng, ty dong tinh chinh hé sé PID

Cach thuc hién:

Viét ham Python hodc block Simulink nhan gi4 tri du doéan tur Al

St dung thuét toan diéu chinh PID nhu Ziegler-Nichols hodc Gradient Descent

4.5 Lap trinh md phéng hé thong

4.5.1 Khéi tao cdc bién va doi twong

pid: La d6i tugng cua 16p PID Controller dung dé diéu khién nhiét do theo phuong
phép PID.

currentTemperature, currentHumidity: Céc bién luu trit nhiét d6 va do 4m hién tai.

targetTemperature, targetHumidity: Céac gié tr1 muc ti€u ctia nhiét d¢ va do am.

dryingTime: Thoi gian sy, duoc tinh bang gidy.

startTime: Thoi gian bat dau qua trinh siy.

isRunning: Bién boolean x4c dinh xem qua trinh sdy c6 dang chay hay khong.

logList: Danh sach luu trit dit li¢u nhat ky qua trinh séy (thot gian, nhiét do, do

writer: Dung dé ghi dir liéu vao file CSV.

a: Bién boolean giup kiém soét sy thay d6i do 4m trong qua trinh say.
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4.5.2 Khai tao giao dién nguoi dung o ,

Trong phuong thirc Form1(), giao di¢n bi€éu do6 duoc thiét 1ap:

SeriesCollection: Gom 2 dong dd thi (LineSeries) cho Nhi¢t do va Bo am. Moi
dong c6 mau sic khac nhau (d6 cho nhiét d, xanh cho d6 4m).

Truc X: Puoc thiét 1ap dé hién thi thoi gian tinh bang gidy.

Truc Y: Mot truc cho nhiét d6 va mot truc cho d6 am, truc do 4m dugc dit & bén
phai.

4.5.3 Bit dau va dirng qud trinh sd’y’

Trong sy kién btnStart Click, khi nhan ntt "Start":

Céc gia tri PID (Kp, Ki, Kd) duoc 1y tir cac 6 nhap liéu va gan cho déi tuong pid.

Cac gid tri muc tiéu (targetTemperature, targetHumidity) va thoi gian siy
(dryingTime) duoc 13y tir cac 6 nhap liéu.

Qua trinh siy bat dau véi viéc khoi dong bo dém thoi gian (timerl) va cai dit thoi
gian cap nhat moi gidy.

4.5.4 Cip nhat div lidu méi gidy 7

Su kién timer1 Tick dugc goi moi gidy dé cap nhat dir li€u:

Diéu khién PID: St dung gié tri cia bo diéu khién PID dé tinh toan su thay ddi cta
nhiét do va diéu chinh gia tri nhiét do (currentTemperature).

Thay ddi d6 am: 6 am duoc tang 1én cho dén khi dat 80%, sau d6 giam dan.

Dir liéu nhiét d6, d6 4m va thoi gian dugc hién thi 1én giao dién va thém vao d6
thi.

Dt liéu nhat ky dugc thém vao danh sach logList.

4.5.5 Dung va {wu dir lt:éu 7 ,

Khi thoi gian say dat dén dryingTime hoac d§ 4m dat muc ti€u, qué trinh sdy s€
dirng lai va nat "Start" s& duoc chuyén lai thanh "Tiép tuc say".

Dit liéu say duoc luu vao file CSV thong qua phuong thirc SaveLogToCSV, st
dung thu vién CsvHelper.

4.5.6 Class LogData ‘ 9 i q

Lo6p nay luu triv dir li€u vé thoi gian, nhiét d§ va d§ am tai moi thoi diém.

4.5.7 Viin dé trong ma ’ ’ 7

Trong phuong thuc SaveLogToCSV, ¢6 dau cham phay du ; ¢ sau dong using (var
writer = new StreamWriter("DryingLog.csv")) , diéu ndy lam cho khéng c6 gi duoc thuc
thi trong khoi using. Can phai x6a dau chim phay d6 dé c6 thé ghi dit liéu vao file CSV.

M3 ctia PID controller va nhitng tham sé nhu txtKp, txtKi, txtKd, txtTargetTemp,
txtTargetHumidity, txtDryingTime can phai duoc xir Iy trudc khi thuc thi.

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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4.5.8 Mo phéng hé thong

L

6 dm hidn tal 149

Nluét 86 hidn tar 658

Thoi gian sdy ia f\ I

Cai dit nhiét dé 658

Cai It d6 dm 150

Cas dat thai gean 600

Hé 50 Kp 0.15 Thiesg ti R
H¢ 56 Ki 018

H8 56 Kd 15 @ e ks

10gs

Chon loai tréi cdy  Chubi

ox

Hinh 4.4 M6 phong hé thong 10 say PID

Phin diéu chinh thong sé:

C6 nhiéu thanh diéu khién (slider) va 6 nhap liéu cho phép ngudi ding tiy chinh
cac tham s6 lién quan dén qua trinh siy:

Do am hién tai (%): Gia tri 1a 82.3.

Nhiét do hién tai (°C): Gia tri la 25.7.

Thoi gian sy (gio): Gia tri 1a 1.0.

Cai dat nhi¢t do (°C): 69.4.

Cai dat do am (%): 15.4.

Cai dat thoi gian (gi0): 5.

Hé s6 Kp: 0.15.

Hé s6 Ki: 0.8.

Hé s Kd: 1.5.

Chon loai trai cay: Co mot hop chon (dropdown) véi gia tri "Xoai" duogc chon.

Phan hién thi hinh anh:

C6 mot 6 nho hién thi hinh anh cua trai xoai, gitip ngudi ding truc quan nhan
biét loai trai cdy dang dugc mo phong.

Cic nit diéu khién:

C6 hai nut:

Sinh vién thuc hién: Nguyén Luong Khanh Ngudi huéng dan: T.S Tran Thi Minh Dung
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Al nhan dang: C6 thé 1a nat dung dé phﬁn mém tu dong nhan dang loai trai cay
hodc trang thai nao do.

Bit dau sdy: Dung dé khoi dong qué trinh mo phong say.

Phin cianh bao/hdp thoai thong bio (¢ trung tim giao dién)

Hién thi théng béo:

"Loai trai cay ban chon: xoai, nhiét do séy tir & 40 dén & do, do 4m sau khi sfiy <=
%, thoi gian say thong thudng tir gio dén gio."

Thong bao nay c6 thé 1a canh bao hodc huéng dan vé khoang nhiét do, d6 am va
thoi gian sy chuan vai loai tréi cay duoc chon (¢ ddy 1a xoai). Tuy nhién, phan thong
tin chi tiét duong nhu chua duoc dién day du.

Biéu dd thoi gian siy (phia phai)

C6 mot biéu dd dang duong véi truc hoanh 1a thoi gian (gid) va truc tung 1a mot
thong s lién quan (c6 thé 1a d6 am hodc nhiét do).

Tryc tung c6 gia trj tir 0 dén 30, truc hoanh tir 0 dén 1.0 (gio).

Biéu dd nay dung dé thé hién su thay ddi cua thong sb theo thoi gian sdy, giup
nguoi dung theo doi qua trinh mo phong.

Tong quan thiét ké:

Giao dién kha gon gang, tap trung vao diéu chinh cac thong sé quan trong va hién
thi két qua mo phong.

Céc hé sd Kp, Ki, Kd cho thay day c6 thé 1a mo phong dung diéu khién PID dé
duy tri nhiét d6 va d6 Am phu hop trong qu4 trinh say.

Phéan canh bao thong tin gitip ngudi dung hiéu cac didu kién sdy chuan cho loai
trai cay da chon.

Viéc c6 nut Al nhan dang cho théiy ph?m mém c6 thé hd tro tu dong nhan biét loai

trai cay dua trén anh hoac dir liéu dau vao.
L

Tag Marmagemenm # Tags [ NewCaomection_1] * ¢ Properties - Tag
| RIS v Pe— —rre e
P g
B Madies ¥

Data type ogr Tormee sosree o Sechex T

Phin mém WinCC Configuration Studio:
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Thanh diéu hudng bén trai hién thi cu trac dy an:

Tag Management (Quan ly cac Tag tin hi¢u).

Internal tags (Cac tag ndi bo).

Modbus TCP/IP (giao thirc truyén thong cong nghiép).

NewConnection 1 (mdt két néi méi dang dugc ciu hinh).

Bang chinh ¢ giita liét ké cac Tag trong két néi NewConnection 1:

Céc truong gom: Name (Tén Tag), Value (Gia tri hién tai), Data type (Kiéu dit
ligu), Length, Format adaptation, Connection (két ndi thuoc).

Vi du Tag Temp_ SP c6 gia tri 44.85, kiéu dir liéu floating-point number 32-bit
IEEE 4 byte.

Cot bén phai (Properties - Tag) hién thi cac thudc tinh chi tiét cua tag dang duoc
chon:

Selection (chon ddi tugng).

General (thong tin tong quat nhuw Name, Data type).

Communication driver (driver giao tiép).

Linear scaling (cai dit ti 1& tuyén tinh).

Limit values (gidi han gia tri).

Cira s6 Form nho (phia trude):

C6 mot Textbox chua gid tri "44.85" (co thé day 1a gia tri nhiét d6 tham sd).

Mot niit bdm "Send" (Giri), c6 thé dung dé giri gia trj trong textbox vao hé thong
hodc Tag trong WinCC.

Cira s6 ndy c6 giao dién don gian, c6 thé 13 mot tmg dyung tuy chinh dé thao tac va
kiém thir viéc guri dir liéu diéu khién hodc giam sat.

Tong thé:

Anh thé hién qua trinh cau hinh va kiém thar mot Tag Temp SP trong hé thong
SCADA.

Gia tri 44.85 1a gia tri cai dat (setpoint) hodc gia tri tham chiéu dugc nhap thi cong
trong Form d¢é gui di.

Muc dich c6 thé 1a diéu khién hodc giam sat nhiét d6 qua giao thic Modbus
TCP/IP.

Giao dién WinCC dung dé quan 1y cac Tag dir liéu, trong khi Form 13 cong cu hd
tro giri dit lidu truc tiép

Chi tiét mé ta:

Phian mém mé phéng siy trii cay :

Giao dién tuong ty mo phong trudc:

Hién thi cac thong so:
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D6 am hién tai: 54.2%.

Nhiét do hién tai: 62.7°C.

Thoi gian siy: chua 3.

Cai dat nhiét dg: 62.5°C.

Cai dat do am: 15%.

Cai dat thoi gian: 720 (phut hodc gidy? co thé 1a phut, twong dwong 12 tiéng).

Céc hé s6 Kp, Ki, Kd tuwong tneg.

Loai trai cay dugc chon la Cam.

C6 anh webcam chup mat nguoi phia dudi trai.

Biéu do bén phai thé hién dién bién mé phéng:

Puong cong mau d6 va mau xanh, cé thé 1a biéu dién sy thay doi nhiét do va do
am theo thoi gian séy.

Tryc hoanh 13 thoi gian sy (tinh theo phut hodc gid).

Truc tung 1a nhiét do hoac do am (twong ung gia tri tr 0 dén khoang 70).

Phan mém WinCC Runtime (phia sau, bén phai man hinh):

Béang Tag Management dang hién thi cac bién:

Enable (Binary Tag).

Humidity PV (d6 4m do duoc): 52.1.

Humidity SP (d6 am dat): 10.3.

PV_time (thoi gian hién tai).

Set Time.

Temp PV (nhiét do do dugc): 62.5.

Temp SP (nhiét o dat): 62.5.

Céc gi tri ndy rat sat voi dit liéu trong md phong sy, cho thdy WinCC dang nhin
dir liéu truc tiép hodc gan thoi gian thuc tir mé phong hodc thiét bi diéu khién.

Téng thé:

Anh thé hién mot hé thong mo phong say trai cay (¢ day 1a cam) c6 giao tiép truc
tiép v6i hé thong SCADA WinCC dé giam sat cac thong sd nhu nhiét do, d6 am, thoi
gian sdy.

Biéu d theo ddi dién bién qua trinh siy, gitip nguoi ding co cai nhin tryc quan vé
su thay doi thong so trong sudt qué trinh.

WinCC nhan va hién thi cac Tag dir li¢u quan trong, cd thé tir mo phdng hoac thiét
bi thuc té.

Giao dién mo phong con c6 phan webcam dé quan sat truc tiép ddi tuong sdy.

Tiéu dé ing dung (phia trén cung):
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GIAM SAT LO SAY TRAI CAY - MO PHONG TREN NG DUNG VISUAL STUDIO

Nhigt 80 chl dpt 85500 4O & Do dmchiapt 15000 % Thod gian el ggt 600000 phit

Nhigt oy 1o shy 65300 @) C oobmidsly 23900 % Thot glan sdy 5000 phit

s Dang sy Canh bao: Khi 16 sy cang hogt GOng nhi¢t 6O cao ©o the gay nguy hiém!

Hinh 4.5 Giam sét 1o sdy mé phong trén tmg dung Visual Studio

RG rang day 1a phan mém mo phong va giam sat qua trinh sdy trai cdy, dung dé

kiém so4t cac théng sd ki thuat va thoi gian thyc.

Biéu dd chinh (chiém phan 16n man hinh trén):

Do thi dang dudng (line chart) thé hién su bién ddi ctia nhiéu tham sé theo thoi

Tryc ngang 1a thoi gian, véi mdc 16 rang tir 1:30 PM dén 2:30 PM (ngay 5/3/2025).

Truc doc bén trai c6 2 truc gia tri:
Mot truc do nhiét d6 (46 C) véi thang do tir 0 dén khoang 200°C.

Mot truc do d6 4m véi thang do 1én dén khoang 1000 (c6 thé 1a phan trim hodc

don vi tuong Gng).

Puong mau xanh 14, xanh duong, do, den twong trung cho cac tham sé khac nhau:

Chéng han, cac duong mau xanh c6 thé 1a nhiét do cai dat, nhiét d6 do duoc.

Puong mau do co6 the 1a 6 am hoac mot chi s6 khéc.

Trong biéu d6 c6 mot pop-up nho hién thi thong tin chi tiét khi ré chudt qua mot

diem dir liéu:

"Thoi gian cai dat"

Data connection: Group 1, T Set Time

Time stamp: 5/3/2025 1:51:34 PM

Y value: 720 (c6 thé 1a thoi gian cai dat tinh bang phut)
Phin thong s6 cai dit (dwéi bicu do):

Hién thi cic thong sé quan trong lién quan dén qua trinh sdy:
Nhiét do cai dat: 65.800 °C
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Nhiét d6 10 sdy: 65.800 °C

D6 am cai dat: 15.000 %

D6 am 10 sdy: 23.900 %

Thoi gian cai dit: 600.000 phut (c6 thé 161 don vi, thyuc té nén 1a gidy hodc phut)

Thoi gian sdy: 5.000 phut

Phéan nay gitp nguoi dung d& dang quan sat cac tham sé quan trong dang duoc
diéu khién va thyc té.

Trang thai va canh bao:

Pén béo trang thai mau xanh 13 véi thong bao "Pang siy" cho thay hé thong dang
hoat dong binh thuong.

Canh bao hién thi: "Khi 10 sdy dang hoat dong nhiét do cao co thé gay nguy hiém!"

Canh bao nay rat quan trong dé ngudi van hanh chu ¥ an toan trong qua trinh van
hanh 16 sdy.

Khi ¢6 su cd, 16i hé thdng, hodc 1i do khac mudn dung, thuc hién lai thao tac sdy
c6 thé nhan nat “Reset”

Tong quan:

Giao dién mo phong nay kha chuyén nghiép, rd rang, thé hién truc quan dién bién
céc tham sd nhiét do, do 4m va thoi gian séy.

Biéu dd cung cép cai nhin tryc quan theo thoi gian thyc hodc theo dir liéu lich str.

Cac thong sb cai dat va thuc té dugc hién thi chi tiét dé so sanh, gitp kiém soét
qua trinh sy t6t hon.

Canh bao an toan dugc dat néi bat nham dam bao ngudi van hanh cht y.

L. Mo phéng 1o siy trii ciy

06 dm hidn tai .0
Niét 5 hign i ‘
Thoi gian sdy 08 L
Cai At it 35 658
Cai cfit oSG G 150
Ciii a5t hdi gian 600
Hé 56 Kp 015
Hé 56 Ki 018
+ig 56 Kdd 15

Chon logi brdi cdy | Chudi

Al nhin darg  Resed Duing sy

Hinh 4.6 Giao dién m6 phong hoan chinh
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KET LUAN VA HUONG PHAT TRIEN

1. Nhirng véin dé dat dwoc

Hé thdng diéu khién PID da dugc trién khai thanh cong, gitp duy tri nhiét do 6n
dinh trong sudt qua trinh sdy.

Nho vao viéc duy tri nhiét do on dinh, hé théng gitp bao vé chat luong trai cay
sdy, giam thiéu hién tuong chay hodc khd qua mirc, tir d6 gilt duoc huong vi, mau sic
va cac dudng chit tuw nhién cua trai cay.

Hé théng tu dong diéu chinh nhiét d6 dua trén céc tin hiéu dau vao, giip giam
thiéu sy can thiép ciia con ngudi va han ché cac sai sot do yéu td con nguoi gy ra. Diéu
nay tao su thuén lgi cho vi¢c van hanh va gidm rui ro trong qua trinh san Xuat.

Hé thong PID cho phép ngudi van hanh dé dang diéu chinh cac tham sé dé phu
hop véi cac loai trai cAy khac nhau hodc yéu cau san xuat cu thé. Piéu nay gitp toi uu
hoa qua trinh sdy cho ting loai san pham, dap tng nhu cau da dang cua thi truong.

Céc thtr nghiém thuc té da chirng minh réng hé théng hoat dong 6n dinh, nhiét d6
trong 10 sy dugc kiém soat chinh xéc, tir d6 gitip duy tri chat lugng san pham & mtc
cao va nang cao hiéu suat san xuat.

2. Uu diém

Hé théng diéu khién PID gitip duy tri nhiét do on dinh trong subt qué trinh say, tir
d6 giam thiéu sy anh hudng ctia nhiét 4o cao hay thap dén chat luong san pham, bao vé
vitamin va huong vi tu nhién cua trai cay.

Véi sy 6n dinh cta nhiét do, hé thong giam thiéu hién tuong tiéu tén ning lugng
do viéc diéu chinh nhiét d6 qua mirc, gitip tiét kiém chi phi van hanh 16 say.

B6 diéu khién PID cho phép tinh chinh cac tham s6 mot cach chinh xac, giup nguoi
van hanh dé dang t6i vu héa quy trinh siy tity theo loai trai cAy hodc yéu cu dic thu.

Hé¢ théng co6 kha nang tu dong diéu chinh nhiét d6 dua trén cac tin hiéu dau vao,
giam thiéu su can thiép ctia con ngudi va nang cao hiéu qua van hanh.

3. Nhuoe diém

Viéc dau tu vao hé thdng diéu khién PID va 16 siy c6 thé doi hoi chi phi cao hon
so voi cac phuong phéap truyén thong, diéu nay c6 thé 1a mot trd ngai ddi v6i nhitng
doanh nghiép nhd.

Hé thong PID yéu cau nguoi van hanh cé kién thic chuyén sau vé 1y thuyét va
thuc hanh dé diéu chinh cac tham sé cho phit hop, néu khong sé anh huong dén hiéu qua
hoat dong.

Viéc thiét ké va bao tri mot hé thong diéu khién PID c6 thé gap kho khan, dac biét
khi hé thong gip su c6 hodc can phai thay thé linh kién.
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4. Thi cong hé thong

Do d¢é tai méi dirng lai & mé phong, nén phan thi cong mé hinh duoc trinh bay nhu

budc mé rong, tng dung trong twong lai gan.
5. Huéng phat trién

Mot trong nhitng huéng phat trién quan trong trong twong lai 14 tich hop cong nghé
Internet of Things (IoT) dé giam sat va diéu khién tir xa. Nguoi st dung c6 thé theo dbi
va diéu chinh nhiét do 16 sy qua ung dung trén dién thoai hodc may tinh, tir d6 nang
cao su tién lg1 va hiéu qua.

Phat trién cac thuat toan PID thong minh hon, c6 kha ning tw dong diéu chinh cac
tham sd khi gip diéu kién moi, gitip hé thdng tré nén ty dong va hiéu qua hon.

Tang cudng cac cam bién nhiét 4o voi do chinh xéac cao hon, gitp hé théng co thé
diéu khién nhiét 46 chinh xac dén tirng mac do nhod nhat.

Phat trién va mé rong hé thong diéu khién PID khong chi trong 10 siy trai ciy ma
con co thé tmg dung trong cac linh vuc khac nhu san xuat thyc pham, duoc pham, hay
cong nghiép ché bién thuc pham.

6. Két luan

Qua trinh nghién ctru, thuc hién dé tai: “Thiét ké hé thong say kho hoa qua g
dung bd diéu khién thich nghi va xir Iy anh” nhom em di nam bat duoc:

- Nam chic va ciing ¢b cac kién thirc co ban.

- Nam bat dugc viée diéu khién, giam sat nhiét do.

- Pap ung tinh lién tuc trong quy trinh san xut cho phi hop véi thuc té.

- M6 hinh ddm bao lam viéc tot.

Tuy vay, do kha nang, trinh dé va kinh nghiém con han ché nén bai bao cao dd an
cua nhém em khong tranh khoéi nhiing sai sét va nhitng kho khan nhét dinh khi thuc hién
d6 an nhu:

- Tim hiéu, lua chon, va tinh chon cac thiét bi trong hé¢ théng.

- Con kho khan trong viéc mo phong ché d6 hoat dong cua hé théng.

- Quy trinh va phuong 4n giai quyét khiic mac.

Vi véy, chiing em rat mong nhéan duoc sy gitp d&, gop v kip thoi ctia Gido vién
huéng dan, dé bai bao cao ciia chung em duoc hoan thién va day du hon.

Sau thoi gian nghién ctru thyc hién dd an, nhém em nhén théy thoi gian nay 1la mot
giai doan hét st quan trong ddi véi sinh vién, dic biét dudi su huong dan chi bao tan
tinh véi su giup d& cua Gido vién hudéng dan cung voi sy nd luc ciia nhom dén nay
chung em d3 hoan thanh dy du cac cong viéc ma do an t6t nghiép yéu cau, cing cb lai

cac kién thirc da tiép thu duoc trong qua trinh thyc hién.
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Maic du nhém em da c6 gang, nhung trong qua trinh thuc hién van con gap rat
nhiéu kho khan, ndi dung dé an van con thi€u sot. Vi vdy em mong nhan duogc sy chi

bdo cua cac Thay, Co6 va cac ban dé d6 an nay duoc hoan thién hon.
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TAI LIEU THAM KHAO

—

K§ Thuat Sdy — Hoang Vian Chuéc — Nha xuat ban Khoa Hoc va K§ Thuét

2. Tinh toan va thiét ké hé thong sdy — PGS.TSKH Tran Vin Pha

3. Nhiét dong K§ Thuat — PGS.TS Pham Lé Dan, PGS.TS Bui Hai — Nha xuat ban
Khoa Hoc va K¥ Thuét

4. Nghién ctru sdy bang nguyén 1y bom nhiét cho mét sé loai néng san Viét Nam —
Nguyén Hao, Nguyén Vin Hung, Nguyén Vin Cong, Nguyén Vin Lanh, Lé
Quang Giang — B4o cdo hdi thao lan thir 20 — PHBK Ha Noi — Trang 88-92

5. Nghién ctru va tmg dung cong nghé siy lanh bang bom nhiét may nén — Th.S.
Nguyén Thanh Liém, PGS.TS Pham Vin Tuy — B4o cdo hoi thao toan qudc
chuyén dé k¥ thuat Nhi¢t Lanh 12/4/2002 — Trang 274-279

6. Nghién ctru thiét ké ché tao thiét bi sdy bom nhiét st dung nhiét do thap — PGS.
TS Tran Vin Pha — Tap chi KHKT CN Nhiét Lanh — 11/2003 — Trang 95-101

7. Bom nhiét khong khi voi tmg dung ché tao thiét bi sdy nong san — PGS.TS
Pham Vin Tuy, KS Nguyén Thanh Liém, KS Duong Vin Vuong — Tap chi
KH&CN Nhiét Lanh 2011 — Trang 10-12

8. Ung dung tinh toan thiét ké két hop sdy lanh bang bom nhiét v6i nhiét mat troi
— PGS.TS Pham Van Tuy — Tap chi KH&CN Nhiét Lanh — 11/2003 — Trang
65/99/2003

9. Thiét ké hé thong thiét bi siy — BK-BSH 18 — Tap chi KH&CN Nhiét Lanh —
Trang 71-87

10. Thiét ké, ing dung bom nhiét vao day chuyén say lanh duoc pham — Nguyén
Nhu Théi — 6 an t6t nghiép — Nam 2005

11. Thiét ké hé thong thiét bi sdy — PGS.TS Hoang Vin Chudc — Nha xuét ban
Khoa Hoc va K§ Thuét

12.Nghién ctru thiét ké hé sdy lanh rau cii thyc pham bang bom nhiét dan noéng —
PGS.TS Pham Vin Tuy, KS Vil Huy Khiic, KS Nguyén Khac Tuyén — Tap chi
Khoa hoc k¥ thuat Nhiét Lanh s6 9/2003 — Trang 170-176

13. Quy trinh cong nghé sdy nong san ché phim rau qua lanh déng va say lanh —
Nguyén Vin Tuy — 2002

14. Artificial intelligence assisted technologies for controlling the drying of fruits
and vegetables using physical fields-
Jieling Chen,Min Zhang,Baoguo Xu,Jincai Sun,Arun S. Mujumdar

15. Applications mlp and other methods in artificial intelligence 0 fruit and

vegetable in convective and spray drying - Krzysztof pizybyf and Krzysztof

koszela.
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PHU LUC

Chuong trinh mé phéng
using LiveCharts. Wpf;
using LiveCharts;
using System;
using System.lO;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;
using System.Windows.Threading;
using LiveCharts. WinForms;
using CsvHelper;
using System.Globalization;

using System.Collections.Generic;

namespace WindowsFormsAppl

{

public partial class Form1 : Form
{
private PIDController pid;
private double currentTemperature = 30; // Nhi¢t do ban dau
private double currentHumidity =0; // Do 4m ban dau
private double targetTemperature;
private double targetHumidity;
private int dryingTime;
private DateTime startTime;
private bool isRunning = false;
private List<LogData> logList = new List<LogData>();
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private TextWriter writer;

private bool a = true;

public Form1()
{

InitializeComponent();
pid = new PIDController(1.0, 0.1, 0.01);

// Khoi tao SeriesCollection véi 2 LineSeries (Nhi¢t do va Bo ém)
cartesianChart]1.Series = new SeriesCollection

{

new LineSeries

{

Title = "Nhiét 6 (°C)",

Values = new ChartValues<double>(),

Stroke = System.Windows.Media.Brushes.Red, // Mau dé cho nhiét do
Fill = System.Windows.Media.Brushes.Transparent,

PointGeometry = null

I3

new LineSeries
{
Title = "D am (%)",
Values = new ChartValues<double>(),

Stroke = System.Windows.Media.Brushes.Blue, // Mau xanh cho dg

am
Fill = System.Windows.Media.Brushes.Transparent,
PointGeometry = null,
ScalesYAt =1 // Gan d6 am vao truc Y phuy
)
53
// Cau hinh truc X (thoi gian)
cartesianChart1.AxisX.Add(new Axis
{
Title = "Thoi gian (s)",
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Labels = new List<string>()

s

// CAu hinh truc Y chinh (Nhiét do)
cartesianChart1.AxisY.Add(new Axis
{

Title = "Nhi¢t do (°C)",

MinValue = 0
1);

// Céu hinh tryc Y phu (D6 am)
cartesianChart1.AxisY.Add(new Axis
{

Title ="DJ am (%)",

MinValue =0,

Position = AxisPosition.RightTop

s

private void btnStart Click(object sender, EventArgs e)
{
if (!isRunning)
{
btnStart. Text = "Dung say";
pid.Kp = double.Parse(txtKp.Text);
pid.Ki = double.Parse(txtKi. Text);
pid.Kd = double.Parse(txtKd.Text);
targetTemperature = double.Parse(txtTargetTemp.Text);
targetHumidity = double.Parse(txtTargetHumidity.Text);
dryingTime = int.Parse(txtDryingTime.Text) * 60; // Phut -> Giay
startTime = DateTime.Now;
isRunning = true;
timerl.Interval = 1000;
timer1.Start();
)
else
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{

btnStart. Text = "Tiép tuc say";
isRunning = false;
timer1.Stop();
//SaveLogToCSV();

}

private void timerl Tick(object sender, EventArgs e)
{
if (!isRunning) return;
double control = pid.Compute(targetTemperature, currentTemperature);
currentTemperature += control * 0.5; // Gia 1ap nhiét do
if (a)
{
currentHumidity += 3.2;
if (currentHumidity >= 80.0)

{
a = false;
}
}
else
{
if (currentHumidity > 15.0)
{
currentHumidity -= 0.2; // Gia 1ap giam do am
j
j

TimeSpan elapsedTime = DateTime.Now - startTime;
txtCurrentTemp.Text = currentTemperature. ToString("0.0");
txtCurrentHumidity. Text = currentHumidity. ToString("0.0");
txtElapsedTime.Text = elapsedTime.TotalMinutes. ToString("0.0");
cartesianChart1.Series[0].Values.Add(currentTemperature);
cartesianChart1.Series[1].Values.Add(currentHumidity);
logList.Add(new LogData(elapsedTime.TotalSeconds,

currentTemperature, currentHumidity));
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if (elapsedTime.TotalSeconds >= dryingTime || currentHumidity <=
targetHumidity)
{
if ('a)

{
btnStart. PerformClick();

}

private void btnStart Click(object sender, EventArgs e)
{
if (!isRunning)
{
btnStart. Text = "Dung say";
pid.Kp = double.Parse(txtKp.Text);
pid.Ki = double.Parse(txtKi. Text);
pid.Kd = double.Parse(txtKd.Text);
targetTemperature = double.Parse(txtTargetTemp.Text);
targetHumidity = double.Parse(txtTargetHumidity.Text);
dryingTime = int.Parse(txtDryingTime.Text) * 60; // Phat -> Gidy
startTime = DateTime.Now;
1sRunning = true;
timerl.Interval = 1000;
timer1.Start();

}

else

{
btnStart. Text = "Tiép tuc say";
isRunning = false;
timer1.Stop();
//SaveLogToCSV();

}

private void timer1 Tick(object sender, EventArgs ¢)

{
if (isRunning) return;
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double control = pid.Compute(targetTemperature, currentTemperature);
currentTemperature += control * 0.5; // Gia 1ap nhiét do
if (a)
{
currentHumidity += 3.2;
if (currentHumidity >= 80.0)

{
a = false;
}
}
else
{
if (currentHumidity > 15.0)
{
currentHumidity -= 0.2; // Gia 1ap giam do am
}
}

TimeSpan elapsedTime = DateTime.Now - startTime;
txtCurrentTemp.Text = currentTemperature. ToString("0.0");
txtCurrentHumidity. Text = currentHumidity.ToString("0.0");
txtElapsedTime.Text = elapsedTime.TotalMinutes. ToString("0.0");

cartesianChart1.Series[0].Values.Add(currentTemperature);
cartesianChart1.Series[1].Values.Add(currentHumidity);

logList.Add(new LogData(elapsedTime.TotalSeconds,

currentTemperature, currentHumidity));

if (elapsedTime.TotalSeconds >= dryingTime || currentHumidity <=
targetHumidity)
{
if ('a)

{
btnStart.PerformClick();
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}

private void SaveLogToCSV()
{

using (var writer = new StreamWriter("DryingLog.csv")) ;

using (var csv = new CsvWriter(writer, Culturelnfo.InvariantCulture))

{
csv.WriteRecords(logList);

}

MessageBox.Show("Dir li€u da dugc luu vao DryingLog.csv", "Thong

bao");
}
public class LogData
{
public double Time { get; set; }
public double Temperature { get; set; }
public double Humidity { get; set; }
public LogData(double time, double temp, double hum)
{
Time = time;
Temperature = temp;
Humidity = hum;
j
}
private void Form1 Load(object sender, EventArgs e)
{
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