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LOI MO PAU

Ngay nay nhu cau st dung ning luong nhiét trong cong nghiép ciing nhu
doi séng 1a rat 16n. Nang luong nhiét ¢ thé dung dé say kho, nung chay, hay
nhiét luyén dé tao ra cac san pham véi chit luong cao. Mot sé cac ung dung
phd bién cua ning luong nhiét 1a dung dé sdy. Thiét bi siy 1a mot phan rat
quan trong trong cac nganh san Xuat hién nay cac ung dung hién nay can s
dung thiét bj say 14 rat I6n nhu sdy cac san pham trong néng nghiép nhu thoc,
ngd, hay ca phé, hat diéu, vai...,trong nganh thuy san thi dé say kho céc san
pham tom ca...,va dac biét trong nganh cong nghiép nhu dét, may, son, san
xuat gach, thirc an chan nudi thi 10 say 1a thiét bi khong thé thiéu. Vi mong
muén tim hiéu sau hon vé 16 sdy va nhitng khoa hoc ki thuat duoc ap dung
vao d6, em da lya chon dé tai“Mé hinh héa va mé phéng mé hinh thi
nghiém diéu khién 16 nhigt trén phin mém Matlab”. D& tai tap trung vao
Viéc:

- Tim hiéu tong quan cong nghé 10 sdy, giéi thiéu cac phuong phap diéu
khién nhiét do 10 say va chon mot phuong phap dé nghién ctu, nhan dang,
x4c dinh duoc ting thiét bi va tién hanh thiét ké, ché tao mé hinh diéu khién
va giam sat 10 say.

-M5 hinh hoéa va mo phong mo hinh thi nghiém diéu khién 10 nhiét trén

phan mém Matlab.
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Chuong 1- Gidi thiéu chung vé 16 nhiét

Chuong 1

GIOI THIEU CHUNG VE LO NHIET

1.1 Khai niém chung

1.2 .Lo nhiét la thiét bi gia nhiét bién doi dién ning thanh nhiét ning

dwoc &ng dung trong cac linh vuc khac nhau nhw cong nghié€p, nong

nghiép, doi song...

1.3 Phén loai 10 nhiét

1.3.1 So sanh 16 dién tré, 10 hé quang, 16 cam ng

Bang 1.1So sanh 10 dién tr, 1o ho quang, 1o cam ang.

Lo dién tré

Lo hé quang

Lo cam &ng

Khai |Lo dién tro 1a thiét
niém |bibién  d6i  dién
nangthanh nhiét nang
thong qua day dot
(day dién tro) tao ra
va truyén dan nhiét

ti vat can gia nhiét.

Lo ho quang 1a 10 loi
dung nhiét cua ngon
lra ho quang giira cac
dién cuc hoac gitra
dién cuc va kim loai

dé nau chay kim loai.

Lo cam ung hay con goi
16 ndu cam ung dién ti,
16 nung cam ung dién
tu... 12 mot loai 1o dién
su dung nguyén ly cam
tng dién tur. Khi cap
ngudon dién cho cac
vong ddy quan quanh
tuong 10 s& lam xuat
hién tir théng bién thién
bén trong 10. Vat nung
trong 10 nam trong ving
tr thong bién thién s&
phat sinh dong dién
chay bén trong, chinh




Chuong 1- Gidi thiéu chung vé 16 nhiét

dong dién nay s€ nung

néng va lam chay vat

can nung.
Pic Lo dién tro c6 kha|Dong dién qua 1o ho
diém | ning tao ra nhiét do | quang rat l16n, cac dién . _
) Quy trinh gia nhiét
cao do nhiét do tap | cuc thuong cham vao _
o . trong 10 cam ng gia st
trung trong mot thé | kim loai trong truong .
) khi c6 vat nung duoc
tich nhé nén 10 c6 toc | hop co6 vat nung nén | o
_ ' chia thanh cac giai
d6 nung nhanh va c6 | hién tuong nay goi la ,
} , , . doan: Nau chay vat
nang suat cao. Dam | ngan mach lam viéc. .
NV nung, hop kim hoa, khir
bao nung deu, de¢ dicu
. . Oxy vara lo.
chinh  khong ché
nhiét.
Uu * Uu diem: * Uu diem: * Uu diem:
nhwoc |- C6 kha ning tao |- Lo hd quang co thé |- Tiét kiém nang luong
diém dugc nhiét do cao, |lam néng 10 va thép | hon so v&i 10 tha cong

dam bao toc do nung
16n, nung déu va
chinh xac, ning suat
cao, dam bao do kin
can thiét, diéu kién
lao dong hop v¢ sinh,
van hanh thuan tién,

gon nhe.

4000-60000C

truc tiép va dic biét co

1én toi

chta cac yéu té chiu
Itra nhu W va Mo.

- Lo hd quang c6 thé
loai bo cac khi doc va
cac vui trong khi khu

oxy va khtr luu huynh.

(16 dbt).

-Téc d0 nung nong
nhanh, tiét kiém nhan
luc, giam chi phi thué

nhan cong
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* Nhuoc diém:

Tiéu thu nhiéu dién
nang. Néu 10 c6 cong
suit 16n thi phai co
tinh toan chon cac
thiét bi bao vé. Hon
nita mudn van hanh,
stra chira 10 nhi¢t yéu
cau nguodi phai co

chuyén mon.

* Nhugc diém:

Hién tuong phong hd
quang dién c6 thé lam
cac thiét bj dién bi pha
huy. Cu thé, cac tiép
diém dong luc bi danh
mon, héng hoéc dudi
nén nhiét ting cao. Vi
vay, phai thay thé cac
thiét bi dong cat hang
nam véi chi phi 16n.
Ngoai ra, phong di¢n
hd quang co thé giy
chay no, hoa hoan 1am
anh huong dén stc
khoé¢ va tinh mang con

nguoi.

* Nhuoc diém:

Lo cam ung co giad
thanh twong d6i cao, da
s6 4p dung quy mé san
xuat trong coéng nghiép
khong phu hgp cho nhu
nhitng may gia dung vi
may s dung dién 3 pha
va tiéu hao nhiéu dién

nang.

Phan

loai

Theo nhiét d6 lam

vicc caa 1o (t<
6500C, to = 650-
12000<C, to>
12000<C).

* Theo no1 dung

(trong cong nghiép,

trong  phong  thi
nghiém, trong gia
dinh).

* Theo dac tinh lam

viéc ( lam viéc lién

* Theo dong di¢n su
dung (Lo hd quang
mot chiéu, 10 ho quang

xoay chiéu).

* Theo dic diém chét
licu vao cua 1o ( 1o
chat liéu ran, kim loai

vun).

* Theo tan s lam viéc
bao gom:

Lo cam {(ng tan sd cong
nghiép 50 — 500Hz.

Lo cam ¢ng trung tan co
tan sé tir 500-10.000Hz.
Thiét bi nay thuong
dung may phat dién
quay tan s cao.

Lo cam Gng cao tan co
tan s tir 10.000Hz trg

n

lén.




Chwong 1- Gidi thiéu chung vé 10 nhiét

tuc, lam viéc gian

doan).

1.3.2 Ung dung ciia 16 nhiét

Trong thuc té c6 rat nhiéu ang dung cua 1o nhiét vao cac linh vic nhu cong

nghiép, nong nghiép, doi séng... Mot s6 (ing dung nhu sau:

* Lo nhiét duoc str dung trong cong nghiép nung cac vat pham trude khi cén,
rén, kéo soi nhu nung thép chat luong cao, san xuat hop kim, nhiét luyén va
hoa nhiét luyén, nhitng tng dung trén yéu cau 10 c6 cong suét rat 16n, téc do
gia nhiét nhanh nén thuong sir dung 1a 10 hd quang.
i 2
Power cables Electrodes
_ 3
= Hatch for iron ore,
- S lime and other material
3
— —TT‘ ﬁ— _ Oxygen inlet

1 N Tapping spout
Door for 1 for molten iron
removing slag ‘

Iron ore -
6

5

Hinh 1. 1.L6 ho quang sir dung trong cong nghiépluyén kim.

1-Day cap dién2- bién cuc 3- Cua thém phu gia 4- Pau vao cua khi Oxy

5- Pau ra cua sat nong chay 6- Quang sat 7- Cira dua vat liéu vao
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Lo nhiét khong nhiing c6 mat trong cac nghanh cong nghiép ma ngay
cang duoc sir dung rong rii trong doi séng sinh hoat hang ngay cia con ngudi
mot cach phong phu va da dang thuong la 10 dién tré vi nhiét do str dung
khong qua cao, cong suat vira va nho nhu: Lo sdy hoa qua, bép dién, 10

Suoi,...

;
L
[
{
i
i
F
-

S5

-

_
S

[

Hinh 1. 2.Lo dién tré sir dung sdy da ning.

Lo cam ung duoc tng dung trong cac nghanh cong nghiép nhe, ma vat

pham, san xuat gém str, cac vat pham thay tinh, vat liéu chiu lua.
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Hinh 1. 3.Lo cam ung trung tan st dung trong cong nghiép ma vat pham.
Két luan:

Muc dich cua dé tai nay 14 tao ra mot bo thiét bi thi nghiém diéu khién
va 6n dinh nhiét 6 dung cho sinh vién khi hoc tap va nghién ctru cac noi
dung lién quan dén Ly thuyét diéu khién ty dong nén nhiét d6 yéu cau khong
qua cao, chi can dudi 200°C. Vi vaymo hinh 10 dién tré duoc lua chon bai
néduoc lam tir nhitng vat liéu dé tim kiém trén thi truong, dé ché tao, diéu

khién, kich thuéc gon gang, gia thanh ré, phu hop vi mo hinh thi nghiém.

1.4 .Cau tao 1o dién tré

—

Hinh 1. 4.Mit cat ngang cua 1o nhiét.
1: Lop lot 2: Vatnung 3: Day nung 4: V6 10
Céc yéu cau co ban vé 1o nhiét:

- Hop 1y vé mat cong nghé: Cau tao caa 1o dién tro khong nhimg phu hop véi
qué trinh cong nghé yéu cau ma con phai tinh dén kha nang sir dung no véi
cac quy trinh cong nghé khac néu khong lam tang do phuc tap trong thiét ké

va gid ca khong qué cao hon.




Chuong 1- Gidi thiéu chung vé 16 nhiét

- Hiéu qua vé ki thuat: 1 hiéu suat cuc dai cua két cau khi né co cac théng sb
khac xac dinh nhu kich thudc, cong suét, trong luong. Chic chan, tin cay khi
1am viéc, tién loi khi str dung, ré va don gian khi ché tao, hinh dang nho gon,

dep.
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1.4.1Vélo

Vé 16 bao vé tac dong tur bén ngoai, dugc thiét ké tuy theo hinh dang
ma ngudi st dung mong mudn nhung phai dam bao tinh thim my va chat

lugng.

Chat liéu dé lam vé 16 c6 thé lua chon nhiéu loai khac nhau nhu g0,
thép, ...khi can d6 ctmg chic cho vo 10, nguoi ta c6 thé thém khung gia cb cho

no.
1.4.2 Lép lot

Lop 16t cac 1o dién tro thuong gom 2 phan : phan vat liéu chiu ltra va phan

cach nhiét.

Phan vat liéu chiu lra c6 thé xdy dung trén gach tiéu chuan, gach hinh
va gach dic biét, tiy theo hinh dang va kich thuéc da cho ctia budng 16. Phan

vat liéu chiu Itra phai cac yéu cau sau:
* Chiu dugc nhi¢t do cuc dai cua 10 nhiét, c6 d§ bén co hoc khi xép vat nung
va dat thi€t bi van chuyén trong cac di€u kién didc biét.

* bam bao kha nang gan day xung bén va chac chan, c6 du d§ bén hoa hoc khi
lam vi¢c dugc tdc dung cua khi quyén va vat nung, dam bao kha nang ton

that nhiét cuc tiéu. Diéu nay dac bié¢t quan trong trong 10 1am viéc c6 chu ky.

Phan cach nhiét thuong nam gitra vo 10 va vat liéu chiu Itra. Nhiém vu
chu yéu ctia phan nay 1a giam ton that nhiét. Riéng phan cach nhiét ¢ day con
yéu cau do bén co hoc nhat dinh. Cac yéu cau co ban d61 voi1 phan cach nhiét
la:

- Hé s6 dan nhiét cuc tiéu.

- Kha nang tich nhiétcuc ticu.

10
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- On dinh vé tinh vat 1i trong diéu kién 1am viéc xéc dinhphén cach nhiét co

thé x4y bang gach chiu lira hay diénddy bang xi, bong, bot amiang. ..

1.4.3 Day nung

La bo phan gia nhiét cho 10 bién ddi dién nang thanh nhiét nang, vi vay
can phai c6 du cac yéu cau nhu: nhiét do chju dung 16n hon nhiét do cuc dai

ctia 10, ddy mém dé& ubn, duong kinh day phu hop cong sut 10,...
1.5 Nguyén li 1am viéc va ton that ciia 10 dién tré

1.5.1 Nguyén li lam viéc

Lo dién tro 1a thiét bi bién doi dién ning thanh nhiét nang thong qua
day dét (day dién tro) tir day dét, qua buc Xa, qua d6i luu va truyén nhiét, dan
nhiét. Nhiét ning duoc truyén téi vat can gia nhiét.

La dua trén co s& khi c6 dong dién di qua mot day dan hodc vat dan
thi ¢ do s€ toa ra mot luong nhiét theo dinh luat Jun-Lenxo :

Q=I%Rt
Trong do:
Q: Nhiét luong tinh bang Jun (J).
I: Cuong do dong dién Ampe (A).
R: Dién tré (Q).
T: 1a thoi gian gidy (s).

1.5.2 Ton that nhiét trong 10

T6n hao nhiét do trong 16 13 do cac nguyén nhan sau day :
- Do trao d6i nhiét d6i luu ciia khong khi trong va ngoai 16 khong kin.
- Do trao d6i nhiét birc xa cta vo 10 séy, khi thay doi vat nung trong 10.
Chinh cac sy ton hao nay lam cho nhiét do trong 16 khong dugce 6n
dinh, viéc 6n dinh nhiét do 10 vé ban chit chinh 1a diéu chinh cong suit cung

cap nhiét cho 10.

11
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1.6 Cac phwong phap diéu chinh nhiét d ciia 1o
1.6.1 Phwong phap dung may bién ap

Pay 1a phuong phap diéu chinh dién 4p theo cdp, né doi hoi bién ap
phai c6 cong suit 16n. phuong phap dung dé thay dbi muc dién 4p cung cip
cho 10 . Pay 1a phuong phap tho so, it dung trong hé thdng diéu khién tu
dong.

1.6.2 Phuwong phap dung role

Phuong phép nay c6 dic diém 1a khong ché murc nhiét do, muc dién ap
khac nhau. Nhung do role chi ¢6 tac dung diéu khién & mot s6 thoi diém nhét
dinh nén diéu chinh mang tinh chat khong lién tuc. Mat khac qué trinh diéu
khién ludn bj dao dong, phu thudc vao cac thoi diém dit khac nhau vi thé do
chinh xac diéu chinh khéng cao, role phai dong ngét nhiéu 1an nén do tin cay
kém. Tuy nhién phuong phap ndy cé uu diém: don gian, dé noi, phu hop véi

yéu cau cong nghé, doi hoi do chinh xéac cao.
1.6.3 Phwong phap dungrolekét hop véi thysisor

Khi str dung phuong phép nay thi kha niang diéu chinh v&i cac pham vi
khac nhau 1a tuong dbi t6t. Tuy nhién phuong phap nay khong thuc hién boi
vi khi tiép diém cta role dong, ta ludn c6 ca chu ky cung cip cho tai nhung
khi m& ngudn thi ciing cép phia thysistor bi ngat, do d6 viéc cung cap cho 10
chi hoan toan do thysistor va nhu vay cong suat dua vao 10 sdy chi diéu khién

duoc %4 chu ki.

1.6.4 Phwong phap ding hai thysistor mic song song nguoc.

Khi c6 xung diéu khién thi hay thysistor s& 1an lugt mé cho dong di qua
.Ta co6 thé diéu khién cho thysistor lién tuc chuyén tir déng sang mé twong
g v&i cong sudt cua 10 thay doi min-max. Phuong phap nay cho phép diéu

chinh trong pham vi rong, dap ung y€u cau diéu khién , do chinh xac di€u
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Chuong 1- Gidi thiéu chung vé 16 nhiét

khién twong ddi cao, dd nhay va diéu chinh twong d6i 16n c6 kha ning tuong
d6i lién tuc va déu din.Phuong phap diéu chinh ding hai thysistor c6 thé diéu

khién theo bién do hodc theo do rong xung.

1.6.5 Phuwong phap dung triac

Triac ¢6 chtrc ning giéng nhu thysistor mac song song nguoc chiéu, vi
vay dé don gian mach diéu khién coéng sut ta c6 thé dung triac thay cho 2
thysistor méc song song ngugc.
KET LUAN: Qua cic phuong phap diéu chinh 16 nhiét ta thdy phwong phap
str dungtriac 1a phu hop nhat voi dé tai vi triac ¢6 nhitnguu diém sau
- Piéu chinh tron duge dién ap ra nén diéu chinh tron duoc nhiét do.
- Mach nhé gon, linh hoat, dé tu dong hoa, phu hop véi yéu cdu cua mot bd
thiét bi thi nghiém diéu khién tu dong.

- Mach diéu khién triac don gian hon 2 thysistor.

13



Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Chuong 2

GIOI THIEU VE CAC PHAN TU TRONG MO HINH

2.1 .So d6 khéi cac phan tir trong mé hinh

NGUON CUNG
CAP

- BO PIEU \
BO DIEU | £ o| LONHET
KHIEN NHIET NGUON

CAM BIEN

Nhiém vu tirng khoi:
- Khéi ngudn: Cé nhiém vu cung cap ngudn nudi cho toan bo hé thong.

- B6 diéu khién nhiét: C6 nhiém vu diéu khién, hién thi va 6n dinh nhiét do

bén trong 1o.
- Bo diéu khién ngudn: C6 nhiém vu diéu khién nguén cung cap cho 10 nhiét.
- Lo nhiét: Déi tuong gia nhiét.

- Cam bién: C6 nhiém vu do nhiét do bén trong 10 va phan hdi vé bo diéu

khién nhiét.

11



Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

2.2 Bd diéu khién nhiét do

Khdi ni¢gm:

Bo diéu khién nhiét do 1a thiét bi dung dé diéu khién nhiét do tai mot dia diém
nhat dinh nao d6. Bo diéu khién khong chi gitip do ludng ma con kiém soét
nhiét do.

Cdu tgo chung:

- L6p vo: 1a 16p ngoai ciing bao vé phan bén trong nhu cac mach diéu khién,
cac khoi xur 1y,...

- Phan hién thi: Phan nay nam & bé mat 16p 16p vo ¢ thuong 1a dang led 7
thanh hozc man hinh LCD tiy bo diéu khién c6 nhiém vu hién thi tat ca cac
thong tin cua bo diéu khién nhu: hién thi dau vao ra, hién thi ché do hoat
dong, hién thi nhiét do.

- Khéi xtr 1y, diéu khién: Khdi ndy ndm bén trong 16p vo duge tich hop cac
mach diéu khién, xtr 1y, mach cong sut, nguon nudi, nguon dieu khién, chic
nang truyén thong, ... S& thuc hién diéu khién chi dao cac thong tin cai dat
ctia ngudi dung hoic ty dong diéu chinh theo ché do cai dat...vv.

Uu diém caa b diéu khién:

- Van hanh thiét b an toan.

- Giam tiéu thy nang lugng.

- Giam chi phi nhan lyec.

- Duy tri céac tién nghi vé nhiét.

- X4c dinh rd van dé bao tri.

- Giam sat t6t cho hé thng.

Ung dung cia bé diéu khién:

12



Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Bo diéu khién nhiét do thudong dugc s dung trong cac hé thdng gia
nhiét, may ép nhuya, 10 sdy, cac 10 ap trimg, 1o nudng, hoac ndi hoi, hé thong
tao d6 4m, hé thdng khi nén, ciing nhu dé diéu khién céac loai van, diéu khién

van on off, diéu khién van tuyén tinh, diéu khién PID, diéu khién ON/OFF.
Mot s6 hang san xuat cua bo diéu khién:
e B0 diéu khién nhiét d6 Omron.

B6 diéu khién nhiét do Autonic.

B0 diéu khién nhiét do Panasonic.

B6 diéu khién nhiét do RKC.

Bo diéu khién nhiét d6 ctia hang Honeywell.

2.3 Gidi thiéu chung vé cac bo diéu khién nhiét do.

2.3.1 B di¢u khién nhiét 36 Autonics TK4S-Series.

* Pgc diemchung:

1

12
2

11
3

10
4
5
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Hinh 2.1.Bo diéu khién Autonics TK4S-Series.
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Bang 2. 1.Thong sb ki thuat bo didu khién Autonics TK4S-Series.

1  [Chi thi ché d6 Auto turning
2 |Chi thi ngd ra diéu khién
3 [Chi thi ngo ra canh bao (Alarm)
4 |Chi thi diéu khién bang tay
5 (Chi thi gia tri dat
Phim MODE dé dang nhap nhoém thong s6, chuyén qua lai giita
° cac thong so, luu gid tri cai dat
7  [Thay dbi ché d, di chuyén qua lai giita cc chit 80
8  |Phim ngd vao so, giam chit s6
9  |Phim ngd vao s, tang chir so
10 [Hién thi gia tri cai dat
11  Pon vi do/ hién thi
12 [Hién thi gia tri do luong hién tai

- biéu khién nhiét 46 Autonics TK4S-Series nhiing chtrc ning dugc nang cip:
Cai dat thong s6 don gian (bang DAQMaster), miu m&i ngd ra canh bao 3

(Model ¢ ngd ra Role OUT2 (heating&cooling), ngd ra truyén phat tin hiéu 2

( Model ngo ra Transmission).

- Chu ky lay mau véi toc d6 cuc nhanh: 50ms (nhanh hon 10 1an so v&i nhiing

model trudce day).

- Cai thién kha nang quan sat v6i phan hién thi 16n va LED sang cao.

- Hi¢u suat cao v61 nhitng ché do diéu khién heating/cooling va diéu khién tu

dong/bang tay.

- HO tro truyén thong RS485 (Modbus RTU).
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

- Piéu khién nhiét do Autonics TK Series cho phép cai dit thong sd qua cong

USB cua PC.
- Tiét kiém khong gian 1ap dit véi thiét ké nho gon.

- Ung dung caa biéu khién nhiét d6 Autonics TK Series: s dung dé diéu
khién nhiét d6 trong cac 10 nhiét, may duc nhya, cong nghiép gidy, gd, hoa

chat, linh kién dién tir, ché bién thuc pham.

Dong san pham Autonics TK series.Bao gom céc
dong:Autonics TK4S, TK4AM, TK4N, TKASP, TK4H, TK4L, TK4W.

Chtic nang ndi bat cua bo diéu khién Autonics TK series.
- Puoc tich hop sin chwong trinh quan 1i thiét b tich hop DAQMaster.

- C6 thé an di nhiing thong s6 (ham cai dat) it dugc dung hodc khong can

thiét.
- C6 thé cai dat 1én dén 3 ngd ra canh bdo va 2 ngd ra truyén phat tin hiéu.

- Piéu khién nhiét do Autonics TK-series duoc hd trg chic nang truyén thong
RS485(Modbus RTU).

- Ngd ra da dang : Bao gdom Relay, SSRP, Dong va SSR (SSRP c¢6 thé chon
diéu khién chuan/pha/chu ky).

- Canh bao dut heater (trir AUTONICS TK4SP).

- Chire ning cai dat nhiéu gi tri thong qua ngd vao so (DI).
- Canh bao dtt vong lap.

* Uu diem

- Chu ky lay mau véi tdc d6 cuc nhanh: 50ms (nhanh hon 10 1an so véi nhiing

model trudce day).
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

- Tiét kiém khong gian lap dit véi thiét ké nho gon: giam xudng khoang 38%

(60mm) chiéu sau so véi cac model trude day.

- Gia thanh phu hop véi sinh vién.

- Phé bién trén thi truong.

* Nhwoe diém: Ché d6 canh béo it.

2.3.2 B§ diéu khién nhiét @ Omron dong E5CD

* Pic diém chung

- biéu khién nhiét ¢6 Omron dong E5CD ¢6 sin cac dau vao analog.
- Cai dat d& dang véi hién thi 11 thanh.

- Cai dat cong Tool cho phép dé dang két ndi v6i may tinh.

- Trong bo diéu khién nhiét do ESCD, cac model dugc cai dit truyén thong
Modbub.

- Két ndi dé dang v&i phan mém CX-Thermo qua cap USB.

- Ung dung bd diéu khién nhiét d6 Omron E5CD: St dung dé diéu khién
nhiét do trong cac 10 nhiét, may duc nhua, cong nghié¢p giéy, g0, hoa cht,

linh kién dién tir, ché bién thyc pham.
* U diém

- Nhiéu churc nang nhu canh bao @it mach diéu khién, dau ra chinh tay, dau ra

transfer.

- Tiét kiém khong gian lap dat.

- Phé bién trén thi trudng, dugc cac cong ty cong nghiép wa dung.
* Nhwoe diém

- Téc @6 trich mau trung binh (250 ms).
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

- G14a thanh cao.

Hinh 2. 2.B6 diéu khién Omron E5CD.
2.4 Cam bién nhiét do

2.4.1 Cam bién RTD

«RTD 1a thuat ngit viét tat ciia tir Resistance Temperature Detectors 1a mot
loai cam bién nhiét d6 dung dé do nhiét. RTD c6 thiét ké 1a mot thanh kim
loai hay day kim loai ma di¢n tr¢ cua né phu thudc theo su thay ddi cua

nhiét do.

«RTD cling dugc goi la dién trd nhiét bao gém cac loai : Pt100, Pt500,
Pt1000, Ni1100, Ni500. Trong do6 2 loai chinh thuong dung trong cong
nghiép do 1a loai Pt100 va Nil100,can nhiét K.
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Hinh 2. 3.Cam bién nhiét do Pt100.

* Uu diém:

- Hién nay nhiét dién tré 1a dong san pham ludn duoc sin lung nhiéu nhat bgi
thang do cua nd rat rong; sai sb trong khi do rat thap ma gia thanh ré hon cac
cap nhiét dién rat nhiéu.

- Cam bién nhiét dién tré RTD duoc thiét ké rat da dang vé chiéu dai, loai

day, loai cay nén rat linh hoat trong viéc lap dit trong nha may.

* Nhwoe diém:

Véi nhitng ang dung can do nhiét d6 > 850°C thi cam bién nhiét dién tro
RTD khong thé do dugc.

2.4.2 Cap nhiét dién (Thermocouple)

Co tén tiéng Anh 1a thermocouple, v&i thermo nghia 1a nhiét dg, couple 1a
cap, cap nhiét dién 1a mot loai thiét bi do nhiét d6 duoc sir dung rong rii trong
cong nghiép, dic biét 1a trong truong hop can do nhitng khu vuc ¢ nhiét do
cao va nhi¢t do dao dong lién tuc.

Ngoai cai tén cap nhiét dién, nd con cé cac tén goi khac nhu cam bién

nhiét d6 can nhiét, cap nhiét ngau.
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Hinh 2. 4.Cap nhiét d6 loai K.

*U'a diém:

Cap nhiét dién ré tién, kich thudc nho, chiac chan, tién loi va linh hoat,
day do rong kha ning on dinh cos thé chap nhan, c6 thé tai san xuat, chinh
x4c va nhanh. Pién 4p do chung tao ra doc 1ap véi chiéu dai va duong kinh
day.Cau tao cap nhiét dién K c6 thanh phan platinum rat cao giup cam bién do
nhiét d6 nay chiu duoc strc nong cao, do bén tot.

* Nhwoc diém:
- Tin hiéu ra nho.
- Nhay nhiéu dién va bi gii han ddi véi nhitng ung dung dai do twong ddi

rong.

- Day do nhiét d6 cac loai can nhiét tuy cao nhung d6 nhay va do chinh xac

khong cao.

2.4.3 Can nhiétK
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Can nhiét loai K c6 tén tiéng Anh 1a Thermocouple type K.La dong cam
bién hoat dong theo nguyén 1y su thay d6i sudt dién dong theo nhiét d6 cua
cap nhiét. Cap nhiét duoc cAu tao tir hai vat liéu kim loai khac nhau.

P6i voi cam bién nhiét d6 loai K thi vat liéu tao thanh la cap
nhiét chromel-alumel. C6 thé do nhiét do trong khoang tir -20dén 1350 do C
d6 1a theo 1y thuyét. Nhiét do thuc té chi tir -50dén 1200°C. Va diy nhiét do
con phu thudc vao vat li¢u cua 16p kim loai bao v€ bén ngoai.

Trong truong hop dung nhiét do dudi 800 d6 C thi vat liéu cam bién cia
can nhiét K thong thuong 1a Inox 304 va 316. Néu do 1én 1200 d6 C phai

dung vat li¢u 1a inconel 600.

Tin hi¢u ngo ra cua can nhiét K 1a mV, vi can nhiét K s¢ nhay nhiét do

hon dong Pt100. Nhung s& 6 sai s6 cao hon néu truyén ¢ khoang cach xa.

\x_-—%

Hinh 2. 5.Can nhiét loai K cua Korea.
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Chuwong 2- Gidi thiéu vé cdc phén ti trong mé hinh

Céch kiém tra can nhiét K:Khi dung can nhiét loai K do nhiét do dé biét
dugc can nhiét d6 con hoat dong tét hay khéng ngudi ta 1lam nhu sau: Mo
bang tra gia tri mV theo nhiét do cua can nhiét, dung dong hd VOM dé do gia

tri mV tai nhiét do hién tai va so sanh véi bang tra.

Vidu: Tai 50 do C thi gia tri 1a 2.023 mV, tai 105 6 C 1a 4.303 mV.
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Kec

°C

=270
-260
-250

-240
-230
-220
-210
-200

-190
-180
-170
-160
-150

-140
-130
-120
-110
-100

-90
-80
-70
-60
-50

-40
-30
-20
-10

10
20
30
40

50

70
80
90

100
110
120
130
140

TABLE 9 Type K Thermocouple — thermoelectric voltage as a function of
temperature (°C); reference junctions at 0 °C

0 1 2 3 4 5 6 7 8 9 10
Thermoelectric Voltage in Millivolts

-6.458
-6.411 -6.444 -6.446 -6.448 -6.450 -6.452 -6.453 -6.455 -6.456 -6.457 -6.458
-6.404 -6.408 -6.413 -6.417 -6.421 -6.425 -6.429 -6.432 -6.435 -6.438 -6.441

-6.344 -6.351 -6.358 -6.364 -6.370 -6.377 -6.382 -6.388 -6.393 -6.399 -6.404
-6.262 -6.271 -6.280 -6.289 -6.297 -6.306 -6.314 -6.322 -6.329 -6.337 -6.344
-6.158 -6.170 -6.181 -6.192 -6.202 -6.213 -6.223 -6.233 -6.243 -6.252 -6.262
-6.035 -6.048 -6.061 -6.074 -6.087 -6.099 -6.111 -6.123 -6.135 -6.147 -6.158
-5.891 -6.907 -5.922 -5936 -5951 -5965 -5.980 -5.994 -6.007 -6.021 -6.035

-5.730 -65.747 -5.763 -5.780 -5.797 -5813 -5.829 -5.845 -5.861 -5.876 -5.891
-5.660 -5.569 -5.588 -5.606 -5.624 -5.642 -5.660 -5.678 -5.695 -5.713 -5.730
-6.3564 -65374 -5395 -5415 -5435 -5454 -5474 -5493 -5512 -5531 -5.550
-5.141 -5.163 -5.185 -5.207 -5.228 -5.250 -5.271 -5292 -5313 -5333 -5.354
4913 -4.936 -4.960 -4983 -5.006 -5.029 -5.052 -5.074 -5.097 -5.119 -5.141

-4.669 -4.694 -4.719 -4744 -4768 -4.793 -4.817 -4.841 -4.865 -4.889 -4.913
4411 -4437 -4463 -4490 -4.516 -4.542 -4.567 -4.593 -4.618 -4.644 -4.669
<4138 -4.166 -4.194 -4221 -4.249 -4.276 -4.303 -4.330 -4.357 -4.384 -4.411
-3.852 -3.882 -3.911 -3.939 -3.968 -3.997 -4.0265 -4.054 -4.082 -4.110 -4.138
-3.664 -3.584 -3.614 -3.645 -3.675 -3.705 -3.734 -3.764 -3.794 -3.823 -3.852

-3.243 -3.274 -3.306 -3.337 -3.368 -3.400 -3.431 -3.462 -3.492 -3.523 -3.554
-2.920 -2.953 -2.986 -3.018 -3.050 -3.083 -3.115 -3.147 -3.179 -3.211 -3.243
-2.587 -2.620 -2.654 -2.688 -2.721 -2.765 -2.788 -2.821 -2.854 -2.887 -2.920
-2.243 -2278 -2312 -2.347 -2.382 -2416 -2450 -2485 -2.519 -2.553 -2.687
-1.889 -1.925 -1.961 -1.996 -2.032 -2.067 -2.103 -2.138 -2.173 -2.208 -2.243

-1.627 -1.564 -1.600 -1.637 -1.673 -1.709 -1.745 -1.782 -1.818 -1.854 -1.889
-1.156 -1.194 -1.231 -1.268 -1.305 -1.343 -1.380 -1.417 -1.453 -1.490 -1.527
-0.778 -0.816 -0.854 -0.892 -0.930 -0.968 -1.006 -1.043 -1.081 -1.119 -1.156
<0392 -0431 -0470 -0.508 -0.547 -0.586 -0.624 -0.663 -0.701 -0.739 -0.778
0.000 -0.039 -0.079 -0.118 -0.157 -0.197 -0.236 -0.276 -0.314 -0.353 -0.392

0.000 0.039 0079 0119 0158 0.198 0238 0277 0317 0357 0.397
0.397 0437 0477 0517 0557 0597 0637 0677 0718 0.758 0.798
0.798 0.838 0.879 0919 00960 1.000 1.041 1081 1122 1.163 1.203
1203 1244 1285 1326 1366 1407 1448 1489 1530 1571 1612
1612 1653 1694 1735 1.776 1817 1858 1.899 1.941 1982 2023

2023 2064 2106 2147 2188 2230 2271 2312 2354 2395 2436
2436 2478 2519 2561 2602 2644 2685 2727 2768 2810 2851
2851 2893 2934 2976 3.017 3.059 3.100 3.142 3.184 3225 3.267
3.267 3.308 3.350 3.391 3433 3474 3516 3.557 3.599 3.640 3.682
3682 3723 3765 3806 3.848 3.889 3.931 3972 4.013 4.055 4.096

4096 4138 4179 4220 4262 4303 4344 4385 4427 4468 4.509
4509 4550 4591 4633 4674 4715 4756 4797 4838 4.879 4.920
4920 4961 65.002 ©6.043 5084 5124 65165 65206 5247 5288 65.328
5328 5369 5410 5450 5491 5632 5672 5613 56653 65694 6735
5735 65775 6815 5856 5896 65937 6977 6.017 6.058 6.098 6.138

Hinh 2. 6.Bang gia tri mV theo nhiét do cua can K.

=> Néu gia tri gibng bang tra thi can nhiét hoat dong tot.

°C

=270
-260
-250

-240
-230
-220
210
-200

-190
-180
-170
-160
-150

-140
-130
-120
-110
-100

-90
-80
-70
-60
-50

-40
-30
-20
-10

10
20
30
40

50
60
70
80
90

100
110
120
130
140
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=> Néu c0 su sai léch hodc khong c6 gid tri mV trd vé la cam bién do bi

hong.

Chon cam bién can nhiét K chung ta can chii y dén mot vai thong sb sau

deé do nhiét d¢ chinh xac tng dung cua minh va c6 hi¢u qua kinh t€ cao.

- Chiéu dai cam bién. Chon cam bién do nhiét d6 thi chiéu dai kha quan trong.
Phu thudc vao vi tri lap cam bién ma chon chiéu dai thich hop. Chiéu dai dao

dong tr 30mm, 40mm, 50mm ..cho dén 2000mm.

-Puong kinh cam bién. Puong kinh cam bién s& thé hién thoi gian dap ung
ctia cam bién. Néu dudng kinh nho thi thoi gian dap Gmg nhanh. Puong kinh
16n thoi gian dap Gng cham nhung s& bén hon véi nhiét do cao. Pudng kinh
thong thuong dung cho can nhi¢t K 1a 3mm, 4mm, 6mm, 8mm, 10mm,

I5mm, 16mm....

-Kiéu ren ctia cam bién nhiét do. Kiéu ren dé 1ap vao dudong dng phu hop dé
khi dung trong cac tng dung c6 ap suét 16n s& khong bi ro 1i. Ren théng dung

nhu G1/4, G1/2, G3/4, Flange...

2.5 Role ban dan HSR

Ro le ban ddn HSR-2D/2A Series Hanyoung 1a thiét bi duoc sir dung
rong rii trén toan thé gidi, co thé thay thé hoan toan khai dong tir. Ro le ban
dan

HSR-2D/2A series 1 pha c6 dién ap 5-24VDC/ 100-240VAC, tan s6 25

- 65Hz, d6 bén dién mdi 2500VAC, d6 4m mdi truong 45 - 85%R.H., va nhiét
dd moi truong -20 - 80°C.
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Hinh 2. 7.Role ban dan HSR 2D/2A.

Uu nhuoc diém cua role ban din HSR 2D/2A
Uu diém :

- HSR-2D/2A Hanyoung déng ngit nhanh va ém, khong phat ra tiéng dong.

- Po bén, tudi tho dai hon (vi khong c6 phan co khi chuyén dong)

- Khong gy nhiéu, khong xay ra hién tuong toe lira nhu nhiéu loai ro le khéc.
- Dong diéu khién thdp ma c6 thé diéu khién duoc dién ap cao.

Nhuoc diém:

- Nguoi sir dung can c6 hiéu biét chuyén siu vé dién tu.

- C6 hudng "ngin mach" khi hu hong, trong khi véi role dién tir khi hu

thuong s€ hd mach ra.
- C6 kha ning dong mach gia do su chuyén dién ap nhat thoi.
- Khi 1am viéc & cong suét 16n thi Ro le can tan nhiét..

- HSR-2D/2A Series nhiéu khi gdy méo tin hiéu.
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Chuong 3

THIET KE MO HINH

3.1 So' d6 nguyén Iy hé théng

. Tra
Usg BO BIEU KHIEN BQ DIEU KHEN THIET BI
— T NHIET NGUON | °| GIANHIET ?
()
CAMBIEN
NHIET BO

3.2 Tinh chon trang thiét bi cho mé hinh

3.2.1 Thiét ké 16 nhiét
CAu tao chung cua 1o nhiét

Lo nhiét co rat nhiéu ich loi d6i véi doi song, cong nghiép...Nhung
nhitng loai 10 thuc thé thudng c6 kich thuéce rat lén.Dé thuan loi cho viéc
giang day va thyc hién thi nghiém thi 10 nhiét s& duoc thiét ké co kich thudc
nhé gon, cong suat nho, dai nhiét do chi tir nhiét do phong cho toi dudi
400°C. Vit liéu 1am 10 rat quan trong thudng c6 cac thanh phan: vo 10, cira 10,
[6p cach nhiét, day gia nhiét.

- V6 10: bao Vé cac tac dong tir bén ngoai, phai co tinh tham my va dat yéu
cau ky thuat. Vat liéu lam vo 16 pho bién nhu thép, gd...

- Lép cach nhiét: Chiu duoc nhiét do cao hon nhiét d6 cuc dai cua 1o, kha
nang cach nhiét tot, vat liéu cach nhiét ciing c6 tinh chiu ltra nhu bong gdm,

bong thuy tinh, gach xdp chiu nhiét...
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- Day dién tré: Gia nhiét cho 10 nén nhiét d6 nong chay phai cao hon nhiét
d6 cuc dai caa 10, d6 bén cao, d& uén déo...mot s6 loai day nhu N80, Crom?20,
Niken nhoém...

Sau mot qua trinh thiét ké 1am viéc da ché tao ra cac dang 10 thuc té
nhu: Lo su dung bong thuy tinh cach nhiét véi vo inox, 16 khong stir dung vo
Vvé6i 16p cach nhiét 14 bong gém...déu c6 nhugce diém 1a bi thoat nhiét, khong
c6 tinh thim mi... Két luan rang 10 str dung vo gd voi 16p gach xdp cach nhiét
c6 tinh tham mi, giit nhiét tot nén thiét ké 1o duoc chon 1a hinh hop véi kich

thudc bén ngoai 25x25x25 va kich thude bén trong 1a 12x12x11,5.

Hinh 3.1.Ban thiét ké 10 nhiét

Tinh cong suat nung nong 16 nhiét:

Theo dé tai 10 nhiét co kich thudc 25x25x25 cm. Dai nhiét d6 hoat
dong: 30°C dén 400°C nén ta dua trén cong thirc tinh nang luong can thiét dé

1am nong mot khdi lugng khong khi:
O =CxmxA4]Pg

Trong do:
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- Q 1a nang luong tinh bang kJ

- C 1a nhiét dung riéng cua khong khi 1.005 kJ/kgK (d6i voi khong khi kho).
- A= t— t1(VGit, 1a nhiét 6 mong mudn, t; 13 nhiét d6 méi trudng)

- Pr 12 hiéu suat ddt nong truc tiép trong 10 nung.

-m: khéi lugng khong khi nung.(g)

Tacom=V.D

- D=1,225 kg/m®la khéi luong riéng cua khong khi

-V 1a thé tich khong khi can 1am néng.

NP mxCx(t2—-t1
Tu do Suy ra Q Kk :+

Cong suat can thiét 1am nong khong khi: Py =% (t thoi gian gia nhiét s)
Cong suat duy tri nhiét do bé mat trong nong 10:
Por= A x (1/R) x AT x SF
Trong do:
- A dién tich bé mat trong 16 (m?)
- R gié tri cach nhiét km*/ W
- A= t— t;(V6it, 1a nhiét d6 mong mudn, t; 1a nhiét do ban dau).
- SF = hé sb an toan, nén chon 1.2
Por= A x (1/R) x AT x SF
Cong suat can thiét cua 10 1a:

Pio = P + Por
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Nhén xét:Cong suat 16 theo tinh toan 1y thuyét co su khac biét kha 16n so Véi
thuc té. Vi vay, nhom da thuc hién hiéu chinh bang cach thyc nghiém trong
phong thi nghiém véi nhiét do yéu cau Ion nhat 13 400 d6 C, sau d6 do dién
tré ctia day mayso. Gia tri di¢n tré do dugce 1a 145 (Q). Tur do, suy ra cong

Suét ctia 10 nhiét:
P = Uxl =334 (W)
Tinh chon dién tré nhiét:

Chon dién ap tbi da cung cap cho phan tar d6t nong U = 220 (VAC) va dai
nhiét d ca 10 nung tir 30°C dén 400°C.

Céng thic: P = UxI (KW)
Suy ra cong thure tinh dong dién: | :g
Ta ¢ cong thirc tinh dién tro: R = %

Bang 3. 1.Mot s6 loai day dt hop kim va phi kim loai.

L Nhigt .
Ty | PERWO a6 | ap | NDiét
suat o N L do
. 1a a4e | trong o nhiét lam i
Loai day dot 3 20C A b - nong
x10 6 dien tré | viec R
3 | x107°Qm . | chay
Kg/m cuc dal °C
P cc) | (O
Cr20Ni80N 8.4 1.1 16.5 1200 1400
Cr15Ni60N 8.3 1.1 16.3 1100 1390
Cr13Al4 7.2 1.26 17.0 900 1450
Cr18Ni9T 7.9 0.71 16.6 850 1420
Ni40Cu60 8.9 0.5 5.0 450 1270
Thep it 7.8 0.135 4500 300 | 1460
cachon 7
Cacbhorun 2.3 800 — 1900 | Thay d@i 1500 —
Graphit 1.6 8-13 Thay doi | 2000 —
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Chon tiét dién day dét theo tiéu chuan nhu thé hién trong bang 3.2. Dua
vao Bang 3.2, chon tiét dién day dét 1a S = 1 mm? = 1x10°m?, dong dién cho
phép 0 — 8 A 1a phu hop.

Bang 3. 2.Chon tiét dién day dan theo dong dién — tiéu chuan IEC 60439.

Dong lam viéc dinh mirc Tiét dién day dan
(A) (mm?)

0 8 1

8 12 1.5
12 15 2.5
15 20 2.5
20 25 4

25 32 6

32 50 10
50 65 16
65 85 25
85 100 35
100 115 35
115 130 50
130 150 50
150 175 70
175 200 95
200 225 95
225 250 120
250 275 150
275 300 185
300 350 185
350 400 240

Tur nhitng lan thuc nghiém tinh toan cong sudt 10 thay rang két qua trén
Iy thuyét khac véi két qua thuc té, két hop vai viéc dung day dién tro do dat
khéo sat truc tiép tang giam nhiét do trong 16 va cin ctr vao nhiét do lam viéc
cia 10 tir 30 dén 200° rat ra két luan rang chon loai day dot Nichrome
Cr20Ni80N trong bang 3.1 co dién tro 145Q, nhiét d6 lam viéc cuc dai la
1200°C, nhiét do nong chay 1a 1400°C, tiét dién day dAn 1mm theo bang 3.2

1a phu hop d@é lam dién tré dét nong cua 1o.
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Day dién tro nhigét

Bang 3. 3.Thong sb ky thuat cua 1 day dién tro nhiét.

Théng s6 Gia tri

Chiéu dai 40 (cm)
Gia tri dién trg 80 (Q)

Cong suat 600 (W)

e M N \
By, W\ AN
; T

Hinh 3. 2.Day dién tro nhiét.

1 vo 10 2 L&p cach nhiét

3 Day mayso

Hinh 3. 3.C4u tao 10 nhiét hinh anh 3D.
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Bang 3. 4.Théng ké nguyén vt liéu xay 10.

SST | Tén nguyén vat liéu S6 lwong
1 Gach x6p chiu nhiét 10 vien
2 Keo chiu nhiét 0.5 (kg)
3 Day mayso 145 (Q)
4 Chan de,}_{h?a, cau su 41N
noi day
5 Oc vit 8
5 h 25cmx;25cmx25cm
day lcm

3.2.2 Bo diéu khién TK4S-B4CR

Bo diéu khién nhiét d6 sir dung trong mé hinh giang day diéu khién 10 nhiét
cong suat nho co: Truyeén thong RS485, ngudn cap 100 — 240VAC 50 / 60Hz,
cap nguon ra SSR va SCR, diéu khién nhiét do tir -300 dén 1250°C, ¢6 nhiéu
chtrc ning canh bao, c¢6 chic niang PID Autoturning va cai dat thong sé bang
tay. Dua vao nghién ctru cac bo diéu khién & chuong 2, thong sd ky thuat va
theo nhu cau str dung nén chon bo diéu khién nhiét ¢6 TK4S — BACR.

Hinh 3. 4.B6 diéu khién TK4S-B4CR.

32



Chwong 3- Thiét ké mé hinh

Kich thudc
0 Gia 4o o Mt cat
48 .
Min. 65
semsa. | 7
0 c'!l'll't Nap 5
g / bhove :
non AT n Ty
a0 © —
0w ' ”“ C. 45Fﬂ"
fod @ 4 )
(Bon vi: mm)

Hinh 3. 5.Kich thuéc va gia d& b diéu khién nhiét.

1. Phan hién thi PV : N6 thé hién nhiét do hién thoi (PV) ¢ ché 6 RUN va

tham so trong ché do Cai dat

2. Phan hién thi SV : N¢ thé hién gia tri nhiét d6 cai dit (SV) dé diéu khién &

ché do RUN va mdi gia trj cai dat tham s trong ché do Cai dat

3.chi thi don vi nhiét 6 (°CI°F/%): n6 thé hién don vi nhiét d6 hién thoi.

4.cf}i th‘i diéu khién bang tay: n6 s& ON cho trudng hop chon ché do diéu
khién bang tay.

5. Chi thi Multi SV : M6t trong cac dén SVI1 ~ 3 s€ ON cho truong hop chon
chuc nang cai dat multi SV.

6. Chi thi Auto-Tuning : N6 s& nhap nhiay mdi 1 gidy trong khi dang Auto-
tuning.

7. Chi thi ngd ra Alarm : N6 s& ON khi mdi ngd ra alarm 1a ON.

8. Truong hop model c6 hd trg ngd ra SSRP, N6 s& ON khi MV qua 5.0%
Truong hop chon ngd ra dong (4 - 20mADC, 0 - 20mADC),

- Ché do diéu khién bang tay : N6 s& luén ON ngoai trir MV 12 0.0%.

- Ché do diéu khién tu dong : N6 s& ON khi MV qua 3.0%, va OFF khi MV
dudi 2
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9. Phim AIM : Duoc st dung khi chuyén ché do diéu khién ty dong «> ché do
diéu khién bang tay.

Truong hop model TKA4S/SP (48 x 48), phim MODE sé duoc sir dung cung
chac

nang (Chuyén ché do diéu khién tu dong « ché do diéu khién bang tay).

10. Phim MODE : Puoc sir dung khi di vao ché do cai dat tham sb va di
chuyén cac tham so.

11. Phim44: Puoc sir dung khi di vao ché d6 thay d6i gia tri cai dat va di
chuyén Chit sb.

12. Phima ¥ |: Pugc sir dung khi di vao ché do thay doi gia tri cai dat va thay
d6i gia tri cai dit (Chir s6).

13. Cong tac chon ngd vao : Puoc str dung khi chuyén ngd vao cam bién (TC,

RTD) < ngd vao anallog (mV, V, mA).

14. Cong PC loader : N6 1a cong PC loader truyén thong ndi tiép dé cai dat
tham s6 trén PC va kiém tra st dung khi két néi cap loader chuyén dung
(SCM-US).
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Bang 3. 5.Thong sb ki thuat.

Thong so Thong tin
Kich thudc W48xH48
Hidn thi Hién thi LED 7 doan, gia tri thuc PV: mau do, gia tri dat SV:

mau xanh, LED hién thj khac (xanh, vang, do)

Nguodn cap

100-240VAC £10% 50/60Hz

RTD: JPt100Q, DPt100Q, DPt50Q, Cul00L, Cu50Q, Nikel
120Q (6 loai)

Ngo vao Cannhiét: K, J, E, T, L, N, U, R, S, B, C, G, PLII (13 loai)
Analog: 0-100mV, 0-5V, 1-5V, 0-10V (4 loai) / Current: 0-
20mA, 4-20mA (2 loai)
Ngb ra diéu khién:
- Role: OUTI1, OUT2: 250VAC 3A la
Ngb ra - Ban dan: 11VDC+2V 20mA Max.
Ngo ra canh bao:
- Ro le: AL1, AL2 Relay: 250VAC 3A la
Chu k:y lay 50ms
mau
Phuong phap | Heating, cooling or Heating & cooling; ON/OFF, P, PI, PD,
diéu khién PID
Mit na thong %)
Auto tuning
Tinh ning Kiém soat ché d(f). boat dong dau ra
Diéu khién nong
Piéu khién lanh
Cool / Heat control
Truyén thong RS485 (Modbus RTU)
Kiéu dau noi Cau dau
Kiéu lép dat Lép trén canh ta, bat vit trén tu dién, chan cam
Phu kién Ga lip canh ti, BO chuyén doi truyén théng (mua roi), Bo

bién dong (mua roi)

Cap bao vé

IP65 (madt trude); TK4SP: IP50 (mat trudce)

Tiéu chuan

CE, UL

Ung dung

« Hoat dong canh bao.

o (Canh bao hong va dut ctia cam bién.

o Canh bao dut vong lap (LBA).
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« Ngd radiéu khiénSSR.

« Diéu chinh ty dong.

o Hiéu chinh ngd vao.

. BO6 loc s6 ngd vao.

« Lua chon phuong thirc diéu khién.
« Do tré.

« Lua chon don vi nhiét do.

« Reset bang tay.

o Churc nang Gia nhiét/Lam mat.

« MV ngd ra diéu khién khi duong day cam bién ngd vao bi dut.
« Phim ngd vao so.

« Gi6 han cao/thap SV.

« Cai dat khoa.

« Cach thuc két ndi ngd ra.

So do két ndi chan:

oTK4S
S8R Current
o [
Digital Input | PEOVAC BA 12 1% | 250VAC 34 12 - B + E +
@ RESISTIVE LOAD], glEf'Sz';’E LOAD 5 V) @
| i250VAC 3A 1a (o] n — n -
- | H
Relay f@ Transfer Outi el | RSU8S(A+ s Ef HESISTIVE LOAD 11VDG +2V | DCO/4—20mA
250vAC 3n 1a /6 | DC4—20mA T2 A i /4=20m
AESISTIVE LOADL_H E P Y - 20mA Max. | Load 5005 Max.
s 13 13]
E Current il @ o~ 0 +
Tra H ormer ' [
INCRRID | St i
?[?GU*HEaEVAC SENSOR 1VDC =2V DCOM_*ZOmA
50/60Hz 8VA 20mA Max. | Load 5008 Max.

Hinh 3. 6.So do két ndi chan.

3.2.3 .Role ban din HSR-2D304Z 30A
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Hinh 3. 7.Role ban din HSR-2D304Z 30A.
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Bang 3. 6.Thong sb ky thuat role ban din HSR-2D304Z 30A.

Thong s6 Ro le ban din HSR-2D304Z
D‘len ap diéu khién dau 4-32VDC
vao
Tan s6 dau ra 25-65Hz
Dién 4p tai dinh muc 90-480VAC
Dong tai dinh muc 30A
Di¢n ap vao dinh mirc 5-24VDC
Pha diéu khién 1 pha
Thoi gian dap Ung 1/2Cycle+1ms max.
Loai dau vao Dong dién mot chiéu (DC)
Phuong thirc hoat dong Chuyén dbi zero chéo
Do bén dién moi 2500VAC (trong 1 phut & 60Hz)
Trong lugng 150g

Kich thudc role ban din HSR-2D304Z 30A

Rl® f
1° e
elne \

Hinh 3. 8.Kich thuéc role ban din HSR-2D304Z 30A.
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So dd két ni role ban dan Hanyoung HSR-2D304Z 30A

m DC Input Type

Switch
O—0) ot{ Load —o
Power Power
(DC) S S R (ﬂgi
G—.

m AC Input Type

(AC) SSR oy
——————0

i

Hinh 3. 9.So dd két ndi role ban din HSR-2D304Z 30A

3.2.4 B§ diéu chinh nguén SPC1-35

Véi P = 344 W , tinh chon dong ap cho bd diéu khién ngudn

P =Uxl - = =—"=165 (A)

Hé s6 an toan = 3xly4yn = 3x1.65 = 4.95 (A)

Trén thi trudong bo diéu chinh ngudn c6 dong ap bé hiém, trong cong nghiép
thuong st dung bo ngudn c6 dong ap 16n nén chon “Bo diéu chinh ngudn

TPR-2G35L”
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Hinh 3. 10.B¢ diéu chinh nguon SPC1-35.

Bang 3. 7.Thong sb ky thuat SPC1-35.

Tén san pham

B¢ diéu chinh nguon SPC1-35

Dong SPC1-35
bién ap dinh 220VAC
miurc

Dong dign dinh 35 A
mirc

Thn s& 50/60Hz
Tai trong Tai dién tré
Dong dinh mirc 4-20mA DC

dau vao

Phuong phap
diéu khién

Dicu khién pha (co ban), diéu khién chu ky 6 dinh
(tuy chon), diéu khién chu ky bién (tuy chon)

Loai chuyén

Soft start, soft up/down

dong

Dién 4p dau ra 98% dién 4p nguodn
Ph’u’ong phép lam Lam mat ty nhién

mat

P.h;u’o’ng phap Hién thi dau ra bang dén LED
hién thi

Dién tré cach

. 100 MQ
dién
Do bén dién moi 2500VAC/60s
Nhiét do moi 0 ~ 50°C

truong
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b6 am mo1
truong

30~85%RH

Trong lugng

Khoang 1kg

So d6 dau ndi SPC1-35

1.S0¢ do két ndi bén ngoai

MACH PIEU KHIEN

""""""""""" R T W U
............ +
220VAC 50/60Hz Ty FUSE
A SOURCE LOAD
Hinh 3. 11 .So dd d4u ndi SPC1-35.
Kich thuoc
(m] Kich thu'dc
) 132.5 X
) 92 X ) 94.6 X

[= &}
: =5 <

= I — H

= 601

—©

r-r_@

e

2—M4 =50/
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Hinh 3. 12 Kich thudc SPC1-35.

3.2.5 Cam bién nhiét E52MY-CA10C D6.3MM SUS316 Omron

Hinh 3. 13Cam bién nhiét E52MY-CA10C D6.3MM SUS316 Omron.

Cam bién nhiét E52MY-CA10C D6.3MM SUS316 Omron dugc chon
vi nhitng 1y do sau:
- Kiéu dang thiét ké nho gon, gitip thuan tién cho viéc sir dung va di chuyén
khi can thiét.
- Cau tao don gian, thao/lap va str dung d& dang.
- Pugc 1am tir vat liéu cao cap voi kha niang chiu nhiét cao dan dén kha ning
cam bién vai do tin cay cao, chinh xéac va on dinh, dap tng duoc cac yéu cau

kiém tra ky thuat khat khe.
- Hiéu suét hoat dong cao, nang lugng tiéu thy it, tudi tho 1au dai.
- Phi hop Véi yéu cau caa bai toan.

Bang3.8: Thong sb k§ thuat cam biénnhiét E52MY-CA10C D6.3MM
SUS316 Omron.

ES2MY-CA10C D6.3MM

Ma san pham SUS316
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Loai can K (2 day)

Dai do 0-900°C

Kiéu dau noi Terminal (Kiéu cu hanh)
Cap chinh xé4c 0.75

Duong kinh Ren /2

Puong kinh can nhiét 6.3mm

Chiéu dai can nhiét 1000 mm

Loai ddy dan Hé thong 2 day dan
Tiép xtic nhiét Loai khong noi dat
Cach dién cho day dan bén trong Ceramic

Piém cam tng tir cudi day noi 10 - 15 mm.

Vit liéu dau bao day Khuon nhom dic mau xanh
Vit lidu 6ng bao vé SUS 316 ong duc
Nhiét d6 moi truong cho dau dau day 0-80doC

3.3 Thiét ké cac modul

Céac modul dugc gin vao gia diéu khién c6 san ¢ phong thi nghiém nén
duoc thiét ké theo kich thudc cho trude cua gia véichiéu ngang 250mm, chiéu
cao 300mm.Chung can duoc thiét ké daydu cac chan két ndi, thuan tién, dep

mat, c6 thé théo ra lap vao gia, di chuyén dugc, khong bi roi ra khoi gia khi di

chuyén.

3.3.1 Modul van cong suat

Kich thuéc:250%300 (mm)
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|
5880
OO0 OO0

MODUL VAN CONG SUAT

e HSR—2D304Z_“\I
Cl1- Cl+

LOAD] LOAD2

O O

INFUT OUTPUT

O O

O

Hinh 3. 14. Modul van cong suat.
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3.3.2 Modul diéu khién 10 nhiét TK4S-B4ACR

Kich thudc:250*300 (mm)

8

MODUL PIEU KHIEN LO NHIET TK4S-B4CR

!— - |——| _L—m H-—J I—O—!
O O O O O O
T T e
O OO O O O
:I-_m - _||.1 :L_ san nl:. |I_I I_||n

QOOO ey

.

Hinh 3. 15 Modul diéu khién 16 nhiét TK4S-B4CR.
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Bang 3. 9.Théng ké céc thiét bi trén mat modul.

STT | Céc phan tir trén modul | S6 lwong
1 Bo diéu khién nguon L
SCR (SPC1-35)
, | Rolebin dan SSR (HSR- L
2D3047)
3 Bo dieu khién nhiét 1
TK4S-BACR

3.4 Cac chire niing diéu khién
3.4.1 Chire ning diéu khién ON/OFF
Khai niém:

Piéu khién ngd ra duoc thuc hién bang ON_OFF hay con goi 1a dong
ma, ciing dugc goi 1a diéu khién tré, 1a mot bo diéu khién ma diéu khién ngd
ra 1a OFF khi gia trj Xt 1y dat dén gia tri cai dit. Piéu khién ON khi gid trj Xt
Iy thap hon gi4 tri cai dat.

Vi chirc nang nay, dau ra dao dong 6n dinh quanh gia tri dat.Cach cai
dat tham s diéu khién ON-OFF duoc trinh bay & “Phu luc 1: Cach cai dat
tham sb diéu khién ON-OFF”. Sau day 13 mot vai vi du minh hoa vai chuc
nang diéu khién ON — OFF thuc hién trén thiét bj.

Vi du 1: Khao sat chitc ning diéu khién ON_OFF véi gia trj nhiét do dat T, =
200 do C, cai dit do tré nhiét do e = 2 d6 C.Véi thong sb trén, ta cai dat va
chay thir nghiém lan luot vainhitng bo diéu khién ngudn khac nhau ( SCR,
SSR).
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Piéu khién ON_OFF véi bo diéu khién ngudnSCR

40,00

33,00

. 1323.00 13.25.00 13.30.00 13.35.00 134000 13.45.00
o Time (hh,mm 55)

Hinh 3. 16. Két qua test ON-OFF SCR véi nhiét d6 dat 1a 200 d6 C.
Nhan xét:

Dua vao dudng dic tinh dbi tuong thu dugc, ta thay sau khoang 10
phut 16 nhiét dat dén gia tri dat 200 &6 C. Lac nay bo diéu khién s& OFF, theo
quéan tinh nhiét d6 van ting qua gia tri dit. Sau khoang 2 phat nhiét do ha
xubng qua do tré nhiét do cai dat bo diéu khién s& ON dé duy tri lai trang thai.
Dai nhiét do dau ra luén dao dong duy tri quanh 200 d6 C.

Diéu khién ON_OFF Vvéi bé diéu khién nguonSSR

200,00

180,00
160,00
140,00
120,00
100,00
80,00
60,00
40,00
35.00

13.14.16 13.15.00 13.20.00 13.25.00 13.30.00 13.35.00
Time (hh.mm.ss)

Hinh 3. 17. Két qua test ON-OFF SSR véi nhiét d6 dat 1a 200 do C.
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Nhan xét:

Dua vao dudng dic tinh dbi twong thu dugc. Ta thay sau khoang 8 phit
10 nhiét dat gia tri dat 200 do C. Lac nay bd diéu khién s& OFF, theo quan tinh
nhiét d6 van ting qua gia tri dat. Sau khoang 1,5 phut nhiét do ha xudng qua
d6 tré nhiét do cai dat bo didu khién s& ON dé duy tri lai trang thai. Dai nhiét

d6 dau ra ludn dao dong duy tri quanh 200 d6 C.
Panh gia chat luong diéu khién

Dua vao két qua khao sat 2 bo diéu khién ngudn. Cho thay chirc ning
diéu khién ON_OFF cho déu ra ludn 6n dinh quanh gia tri dat, tuy thudc vao
do tré nhiét do dat trudéc ma su dao dong nhiét do quanh nhiét do dat sé khac
nhau. Dic biét bo SSR chuyén vé diéu khién ON_OFF.

3.4.2 Chirc ning tw do tham sé PID (Auto-turning)

Trong diéu khién PID, Auto-tuning s€ xac dinh cac dac tinh nhiét va
tbc do dap tmg nhiét cua d6i tuong diéu khién, sau d6 quyét dinh hing sb
thoi gian PID céan thiét. Ung dung ciia hiang s6 thoi gian PID thuc hién diéu
khién nhiét do chinh xac cao véi tbc do dap img nhanh.

- Auto-tuning ty dong luu trit hang s thoi gian PID 1én tram. Nguoi sit dung
cling c6 thé stra d6i hang s thoi gian sao cho phu hop véi méi truong st
dung cua minh.

- Khi Auto-tuning dang hoat dong, dén AT & mat trude ctia b diéu khién sé&
nhap nhdy trong khoang thoi gian 1 gidy. Khi Auto-tuning két thiic, dén AT

tu dong tat va thong sd Auto-tuning sé tré vé OFF.

Bang 3.10 Thong so cai dit auto-turning.

Gia tri cai dat Mo ta
OFF Auto tuning hoan tat
ON Auto tuning dang thyc hién
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Nhom cai dat Thong $0 Dai cai dat Maic dinh nha may

PAr 2 AT OFF/ ON OFF

Céch thic tién hanh cai dat:
- Xem tai “Phu luc 2: Cach cai diat chay auto-turning.”
Két qua thu dugc

e Khao sat auto-turning SCR 400 do C.

400,00 ]

350,00
300,00
250,00
200,00 1
150,00
100,00

50,004
35,00 T

T T T T T T T T T
07.45.07 07.50.00 07.55.00 08.00.00 08.05.00 03.10.00 08.15.00 08.20.00 08.25.00 08.30.00
Time (hh.mm.zs}

Hinh 3. 18. Két qua test auto-turning SCR.

- Tham s6 thu dugc:

Kp=10,6;Ti=98;Td=20

T
08.35.00

- Két qua cai dat thong $6 auto-turning bo diéu khién xuit ra véi gia tr1 200 do

C.

49



Chwong 3- Thiét ké mé hinh

2000

1000
16000
1400
1200
100,00

3000

0

000

35=|:'[:‘lj_1|}_jj 151500 152000 152500 153000 153500 154000 154500 155000 15:56.00
Time (hh mm £5)

Hinh 3. 19. Két qua cai dat thong sb auto-turning trén bo diéu khién xuét ra
Véi gid tri 200 d6 C.
- Nhan xét:

Sau khi cai dat tham sé auto-turning tir bo diéu khién xuét ra vakhao sat
Vi gia tri 200 d6 C, ta thay khi gan dén gia tri cai dat, bo diéu khién giam dan

dau ra va duy tri & mac nhiét do dat.

e Khao sat auto-turning SSR 400 d6 C.

400,00
350,00
300,00
250,00
200,00
150,00 4
100,00
50,00
33,0

00 T T T T T T T T T T T T
13.26.29 13.30.00 13.35.00 13.40.00 13.45.00 13.50.00 13.55.00 14.00.00 14.05.00 14.10.00 14.15.00 14.20.00 14.25.00
Time (hh.mm.ss)

Hinh 3. 20. Két qua test auto-turning SSR.

- Tham s6 thu duge:

Kp=9,6;Ti=103;Td=31
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- Két qua cai dit thong sd auto-turning bo didu khién xuat ra véi gia tri 200 do

C.

200,00

180,00
160,00
140,00
120,00
100,00

B0,00

60,00

40,00

JlDD}Q.B?.:B 09,4000 14500 09,5000 8 55,00

T (i e ss)
Hinh 3. 21 Két qua cai dit thong sé auto-turning bo trén diéu khién xuét ra
V6i gid tri 200 do C.
- Nhan xét:

Sau khi cai dat tham sé auto-turning tir bo diéu khién xuét ra théng sb
roi cai datkhao sat véi gia tri 200 do C, ta thay khi gan dén gia tri cai dat, bo
diéu khién giam dan dau ra va duy tri & mac nhiét do dit.

Tong hop thong s6 bo diéu khiéntrong mé hinh thi nghiém

Ufte dat)

(]

Wop ] Wsspiscr) p——d Wi >

g——:

Wes <

Hinh 3. 22. So d6 khéi cdu tric hé thng.

3.5 Nhan dang déi twong trong mé hinh thi nghiém
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On dinh cac tham sb cua ddi twong diéu khién nhu nhiét do, toc do... 1a
mbi quan tam hang dau khi thiét ké hé thong diéu khién. Dé thuc hién viéc
nay thi cong viéc dau tién 1a xac dinh mo hinh toan hoc cua ddi tuong diéu

khién.

Trong 1y thuyét diéu khién tu dong thi viéc xac dinh mé hinh cua ddi
tuong diéu khién 13 mot budc rat quan trong trudc khi xac dinh thuat toan va

cac tham s diéu khién. M6 hinh hoa gitip cho chung ta:

- Hiéu rd hon vé quy trinh s& can phai diéu khién va van hanh

-T6i uu hoa thiét ké cong nghé va diéu kién van hanh hé théng

- Thiét ké sach luoc va cau trac diéu khién

- Lwa chon bo diéu khién va xac dinh cac tham sb cho bo diéu khién
- Phén tich va kiém chiing két qua thiét ké

- M6 phdng trén may tinh

Phuong phap x4c dinh mo hinh toan hoc cua dbi tuong diéu khién:

- Dwa vao cac phuong trinh toan hoc mé ta méi quan hé cac dai lugng vat 1y

ctia di twong va cac tham sb cua dbi tuong
- Dua vao dudng cong thuc nghiém cua dbi tuong

Ca hai phuong phap nay déu c6 nhiing wu, nhuoc diém, cac budc tién
hanh, pham vi 4p dung khac nhau. Phuong phap 1y thuyét thiét 1ap mo hinh
dua trén cac dinh luat c6 sdn vé quan hé vat 1y bén trong va quan hé giao tiép
v6i moi trudng bén ngoai ctia hé thdng. Cac quan hé nay dugce mé ta theo quy
luat hoa - 1y, quy luat can bing dudi dang cic phuong trinh toan hoc. Phuong
phap thuc nghiém dung cac dap ung qua do dé nhan dang, hoic ta co thé st

dung phan mém Matlab tir bo s6 liéu thuc nghiém ta co thé xac dinh duge mo
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hinh toan hoc cua hé thdng. Véi cac déi tugng trong mo hinh thi nghiém, ta
chon phwong phap thir hai viné phu hop véi thuc té va dé thyuc hién.
3.5.1 Mo ta toan hoc 1o nhiét

Tién hanh thuc nghiém cap ngudn dién ap 220V cho 16 dién tré va quan

sat su thay d6i nhiét do ciia dau ra, ta ¢ bang sau:

Bang 3.11Po nhiét do thuc té cua 10 nhiét.

t(°C) |31 |68 |105 |142 |17/9 |216 | 253 |290 |327 |364 |400

T(s) |0 [114 | 195 | 556 | 811 | 1116 | 1509 | 2048 | 2844 | 3874 | 5300
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Tir bang thong sd ta c6 dic tinh cua 10 nhiét:

40000

35000
300,00
2000
20000
150,00
100,00

50,00
3,00

04 105000 105,00 110000 10600 11000 11.95.00 112000 #2500

Hinh 3. 23.D4c tinh cta 16 nhiét.

Mo hinh dbi twong thuong co6 ham truyén dat dang:

Trong do:

k: H¢ s6 khuéch dai tinh
©: Hang sb thoi gian

0: Thoi gian tré xap xi

Xdc dinh ham truyén 1o theo phwong phdp mgt diém quy chiéu:

13000 113126

Ta c6 6 1a thoi gian tré cia d6i twong, 1a khoang thoi gian ddu ma nhiét do

(°C) tai gia tri dau vao.

T 1a khoang thoi gian can thiét sau 6 dé tiép tuyén tai diém 0 (s) dat duogc gia

tri K. Khi d6 T duogc xac dinh gan dung nhu sau:
+ Ké duong tiém can voi y(p tai > 00 dé oy (o)
+ Xéc dinh diém c6 tung dobang 0,632y (o) cua y(y

Hoanh do cta diém vira x4c dinh d6 chinh 13 tham s T can tim.
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Bang phuong phap thuc nghiém va qua nhiéu lan 1am thi nghiém bang mé
hinh thyc té chiing em d3 do dugc cac théng s trén co s d6 tim ham truyén

cua hé thong.

40000

0004

300004

0.632K

20004

200004

15000

100004

5001
H[§ Se—— . . ‘ ‘ . - ‘ —
0 105000 50 110000 11050 111000 1,150 1712000 1250 13000 113126

Hinh 3. 24.X4c dinh ham truyén cta 16 nhiét.
K 1a khoang gia tri gioi han: K =400 — 31 = 369.

Dua véo hinh v& ta xac dinh duoc tham sé 6 gﬁn ding vaco giatrilaf =
20(s).

Ta c6: 0,632 x 369 + 31 =264.2 (°C)

Tai thoi diém 264.2 (°C) gia tri (t=1087s). Suy ra T = 1087 - 20 = 1067(s)

Ham truyén ¢6 dang: G = ——x e~9'S
Ts+1
Go_ 309 e
1067s+1

Vay 10 nhiét c6 hé thong ham truyén dat 13 khau quan tinh bac nhat co tré.

3.5.2 Xdc dinh ham truyén cia b diéu khién ngudn va cam bién

Hé sé khuéch dgi ciia bg SCR:
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-Vi bo diéu khién ngudn SPC1-35 c6 dau vao 1a dong dién va dau ra la dién
ap nén ta c6 bang mdi quan hé giita dong dién va dién ap cua bo diéu khién

ngudn nhu sau :

Bang 3. 12.Quan h¢ giira dong dién va dién ap cua bo diéu khién ngudn.

Tin hi¢u vao Tin hi¢u ra Tin hi¢u vao Tin hiéu ra

(mA) V) (mA) (V)
4 0 13 172.2
5 26.7 14 186.4
6 35.5 15 201.5
7 43.6 16 209.5
8 53.6 17 218
9 98.8 18 225
10 117.5 19 228.6
11 135.7 20 229
12 156.8

Tir bang s6 liéu ta vé dugce d6 thi méi quan hé giira dong dién dau vao va dién

ap dau ra cua bo diéu khién nguon SCR:

o Do thi quan hé gitra dong dién va dién ap

250

230 >—

200 .

56.8
150

100

I(m:b;)
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Hinh 3. 25. Mdi quan hé gitta dong dién va dién ap ra ciia SCR.

LA K 156.8
Ta c6 hé s0:Kpyg= taga = o 19.6

Heé s6 khuéch dai cua cam bién:

Bang 3. 13.Mdi quan hé gitta nhiét do va dién ap.

Tin hi¢u vao Tin hi¢u ra Tin hi¢u vao Tin hi€u ra

{9 (mV) {©) (mV)

0 0 80 3.267
10 0.397 90 3.682
20 0.798 100 4.096
30 1.203 110 4.509
40 1.612 120 4.920
50 2.023 130 5.328
60 2.436 140 5.735
70 2.851

‘\"-’_14.
Hinh 3. 26. D6 thi méi quan hé giira nhiét do va dién ap.

Tur d6 thi, ta thdy mdi quan hé giira nhiét do va dién ap dau ra caa cam bién 1a
1mV/25°C.

Ta c6 hé s6 bo cam bién 1a:K = taga :% =0.04
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Heé sb khuéch dai caa bo SSR:

|
[EEN

- Vi bd SSR 1a role dién, nén coi hé sb ti 1& dau ra Ky =
- Gi4 tri hé sb cam bién K, = 0.04

3.5.3 .Tim tham s6 b¢ diéu khién

N
B# SCR
. e am
4’6}—‘-— Filys) 198 — » E%{ »

= Y 10875+

=l=p FID Controller - = Tramnsport !
. Transler Fon F cepe
Gai Delay

Geini
- ,_‘!_T
0.04 i

1
Hinh 3. 27.So do khéi.

Véi hau hét cac phuong phép thiét ké bo diéu khién déu sir dung hé thong
chuan phan héi (-1).Vi thé chuyén so d6 khéi sang dang phan hoi (-1):

]
369
+ FIDis) D%( I
i 10875#1
Step FID Controller Transport

- Transfer Fon
Gain “ai [ ] Scope
Delay Gaint Bain2

Hinh 3. 28.So d6 khéi dudi dang phan hoi (-1).

Tu so dd ta c6 ham truyén cua doi tuong: H(s) = G(S) XKppaX Kep

369 _ 289.3 _
X €205 %0.04x19.6 = X e 20s
1067s+1 1067s+1

=> H(s)=
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-Theo phuong phap Chien-Hrones-Reswick: Yéu cau tdi wu theo nhiéu (giam
anh huong nhiéu) va hé kin c¢6 d6 qua diéu chinh 6,,, khong vuot qua 20% so

VoI Y.,

Bo diéu khién Kp T To
BoP | k,=7b/10ak
BoPl | k,=7b/10ak | T, = 23a/10

Bo PID ko = 6b/5ak T,=2a | Tp =21a/50

289.3 —

Ham truyén dat:H(s)= Torerl

Suyra: b=1067 ; k=289.3 ; a=20

B diéu khién PI c6 dang: Gp; = Kp(L + =)

Ti.s
7XT 7X1067
Kp = = =0.13
10XxKx60 10x289.3%x20
. 23 23 xX20
Ti=T,=—=x 6= =46 (S)
10 10

1
Suyra: Gp; =0.13(1 + K)

B diéu khién PID c6 dang: Gp;p = Kp(L + % + Td.s)

6XT 6X1067
Kp = = =0.22
5XKX0 5x%289.3%x20

Ti=2x60=2x20=40 (s)

_21x6 _ 21x20

Td = = =8,4 (s)

Suyra Gp;p =0.22(1 + 4—35 + 8,49)

- Theo phuong phap Haalman:
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B diéu khién PI c6 dang: Gp; = Kp(1 + %)

2XT 2X1067

Kp= IXKx0  3x289.3x20 0.12;Ti =T= 1067 (s)

Suy ra:Gp; =0.12(1 +——)

Bo SSR

TH—o—reol—{ = {2y {5
Step FID G ontroller Trarfer Fon Trarspart Scope

Delay

Gaini

0.04 |-

———0: |«
T

Hinh 3. 29.So do khéi.

Vi hau hét cac phuong phép thiét ké bo diéu khién déu stir dung hé thong
chuan phan héi (-1).Vi thé chuyén so d6 khéi sang dang phan hoi (-1):

Sap PID Cowtrolier Trawle Fon Tears port Gain
_—
Dietay

Hinh 3. 30.So d6 khéi duéi dang phan héi (-1)

Tu so dd ta c6 ham truyén cua doi tuong: H(s) = G(S)xXKppgX Kep

=3>H(5)=—2— X 7205 X0.04X1 = —'2_ x @205
1067s+1 10675+1
- Theo phuong phap Haalman:

Bo dicu khién PI c6 dang: Gp; = Kp(1 + —)

Kp = 2xT _  2x1067 =24

T 3xKx0  3x14.76X20

Ti = T= 1067 (s)
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1
1067s

Suyra:Gp; =2,4(1 + )

- Theo phuong phap Chien-Hrones-Reswick:Yéu cau tdi wu theo nhiéu (giam

anh huong nhiéu) va hé kin khong c6 do qua diéu chinh:

Bang 3. 14.Thong sb bd diéu khién tdi wu theo nhiéu (giam anh huéng nhidu)

va hé kin khéng c6 do qua diéu chinh.

Bd dieu Ham truyén K, T, To
khién
p =
Bo P G(s) = kp 3b/10
ak
1 Kp =
Bo PI G(s) =kp(1+—) 6b/10 | T,=4a
: ak
BoPID | G(s) = kp(l+—+ Tys) 1|fc)pb72 = o=
0 —PTST oa | 1235 | 21a/50

Bo diéu khién PI c6 dang: Gp; = Kp(1 + —)

Kp = 6XT _  6x1067 =217

T 10xKx0  10x14.76X20

Ti=4x 6 =4x 20=280 (s)
- = 1
Suyra: Gp; =2,17(1 + 805)

Bo diéu khién PID c6 dang: Gp;p = Kp(L + % + Td.s)

_ 19xT _  19x1067
P = Soxkx6  2ox14.76x20

_ 12x6 _ 12x20 _ 48 (s)

Ti =
5 5
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_21x6 _ 21x20

Td=220= 22254 (s)

1
Suy ra GPID = 3,4(1 + 4-_85 + 8,43)

Két qua thir dugc trén Scope:

500 1000 1500 2000

Hinh 3. 31.Két qua khao sat thong sb Pl ctiia bo SCR theo phuong phap

Haalman khi chua duoc tdi vu hoa.

D6 qué diéu chinh dpma= 40%
Thoi gian qua d§ Tqq= 400(S)
S6 lan dao dong N = 3 lan

Nhan xét:Mic du s6 1an dao dong dat yéu cau nhung d6 qua diéu chinh qua

l6n, dd thi dao dong xau, xuat hién dinh nhon.
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! [ Pmchretpsess
Tl PRI
!
Hinh 3. 32.PI Haalman da duoc toi uu.
T
2
151
05
0 r
0 500 1000 1500 2000
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Hinh 3. 33.Két qua khao sat thong s6 Pl caa bd SCR theo phuwong phap

Chien-Hrones-Reswick khi chua duoc tdi wu.
D6 qua diéu chinh & = 105 %
Thoi gian qua d§ Tye= 1700 (s)

Nhan xét: Do quéa diéu chinh qué 16n, gay ton hai dén thiét bi. Thoi gian qua
d6 lai qua lau lam t6n hao dién nang nhiéu hon. S6 lan dao dong qua nhiéu.

Trong thuc té s&it 4p dung phuong phap nay.

i
f Block response
Tuesd rEsSofme

Hinh 3. 34.PIChien-Hrones-Reswick di tbi vu.

64



Chwong 3- Thiét ké mé hinh

o8|
06 |- —
04|

02 -1

2000

Hinh 3. 35.Két qua qua khao sat thong sé PID ciia bo SCR theo phuong phap

Chien-Hrones-Reswick khi chua duoc tdi wu.

Do qua diéu chinh 5= 50%
Thoi gian qua d§ Tqq= 600 (S)

Nhan xét:Do qua diéu chinh cao, s lan dao dong dat yéu cau,thoi gian qua do

hop 1y nén phuong phép nay thuong duoc str dung nhiéu.
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Tusad rEiots ]

Hinh 3. 36.PID Chien-Hrones-Reswick di toi uu.

22000
20000

180,00 -
160,00 -
140 00 4
120 004
100 00
80,00
60.00-
40,00+

1249 4255 1300 1305 1340 1345 1320 1325 1330 1335 1340 1345 1350 1355 1401
Time(hh.mm)

Hinh 3. 37.Két qua khao sat v6i thong sb Pl bo SCR theo phuong phap
Haalman thu dugc trén phan mém.
D6 qué diéu chinh & = 2.5%
Thoi gian qua d§ Tyq = 900s
Nhdn xét:Sau khi nhap thong sé vao bd diéu khién rdi cho chay thi ta thiy do
qua diéu chinh nho, thoi gian qua do cling gan dung véi khi mo ta trén
Simulink.Sau khi ¢6 nhidu bang cach mo cira 10 thi ta thdy rat nhanh 10 s& on

dinh vé nhiét d cai dat.Diéu nay cho thay bo diéu khién nay rat tot.
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14.43 14.50 1455 15.00 15.05 1510 1615 1520 1523
Time (hh )

Hinh 3. 38.Két qua khao sat vai thong sé Pl cia bo SCR phuong phap Chien-

Hrones-Reswick thu duoc trén phan mém.

Do qua diéu chinh & = 2.5%

Thoi gian qua do Toq = 720 (S)

Nhén xét:Sau khi cai dat thong so trén bo diéu khién cong nghiép thi do qua
diéu chinh rat nho, s6 lan dao dong it nhung thoi gian qua d6 gan bang khi mo

phong trén Simulink khi chua t6i wu hoa.Sau khi nhidu tac dong thi 16 bi anh

huong kha nhiéu, rat 1au sau mai 6n dinh lai duoc.

180,00 4—+
160,00 4—
14000 4—
120004—
100,00 4—+
80,00 1—
60004
40,00 4>

0.14 0920 0925 0930 09.35 09.40 09.45 09.50 956
Time (hh mm) ~

Hinh 3. 39.Két qua khao sat v&i thong s6 PID bo SCR theo phuong phap

Chien-Hrones-Reswick thu dugc trén phan mém.

67



Chwong 3- Thiét ké mé hinh

Do qua diéu chinh & = 2%
Thoi gian qua do Tyq = 840 (S)

Nhdn xét:Sau khi cai dit thong sb trén bo diéu khién cong nghiép thi do qua
diéu chinh rat nho dudi 5% , s6 lan dao dong < 1 nhung thoi gian qua do gan

bang khi mé phong trén Simulink khi chua t6i uu hoa.

So @6 ham truyén trén Simulink déi véi bo SSR:

] " 89 ]
PID{s) > > >
o 1067=+1 D@Z
Step PID Controller Transfer Fen Trans port Scope
Delay
Gaini
@J_

Hinh 3. 40.So d6 ham truyén trén Simulink.

Két qua khao sat trén Scope:

SO0 1000 1500 2000

Hinh 3. 41.Két qua khao sat trén Scope bo PI theo phuong phap Haalman khi

chua t6i wu
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Chwong 3- Thiét ké mé hinh

Hinh 3. 42.Két qua khao sat trén bd PI theo phuong phap Haalman téi uu

Vo= 1, Ymax=1.1156. Suy ra d6 qua diéu chinh & =11.56%
T=6500s

S6 lan dao dong n =1

Sai léch tinh e(t)=0

Nhdn xét:

- D6 qua diéu chinh cta ham qué doHaalman chua t6i wu 50% 16n hon 20%
va do qua diéu chinh cua ham qua doHaalman da t6i uu 11.56% nho hon
20%.

- Thoi gian qua doHaalman t6i uu 13 6500s dai hon chua t6i wu 1a 350s.

- Sb lan dao dong Haalman t6i vu n =1 it hon chua t6i uu n=3.
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Chwong 3- Thiét ké mé hinh

2 T —
0.5 - -1
ok
L 1 1
o 500 1000 1500 2000
Offset=0

Hinh 3. 43.Két qua khao sat trén Scope bd PI theo phuong phap Chien-

Hrones-Reswick khi chua t6i uu.
Nhan xét:
D6 qué diéu chinh & = 75%
Thoi gian qua d§ Tyq = 550 (S)
S6 lan dao dong n =3

Sai léch tinh e(t)=0

Plot: | Step ~ Response: | Reference tracking ~ Show block response

Amplitude

Block response
Tuned response

T
s000 2000 10000 12C
Time (sec)
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Chwong 3- Thiét ké mé hinh

Hinh 3. 44.Két qua khao sat bo PI theo phuong phap Chien-Hrones-Reswick
da toi wu.
Vo= 1, Ymax=1.1156. suy ra Do qua diéu chinh & =11.56%
T,=6500s
S6 lan dao dong n =1
Sai Iéch tinh e(t)=0
Nhdn xét:

- Sau khi d6 qua diéu chinh cta ham qua doChien-Hrones-Reswick chua tdi
uu 75% 16n hon 20% va d6 qua diéu chinh cia ham qua doChien-Hrones-
Reswick chua téi wu 11.56% nho hon 20%.

- Thoi gian qua dotéi wu 1a 6500s dai hon chua tdi wu 14 550s.

- Sb lan dao d6ng t6i wu n =1 it hon chwa toi wu n=3.

08|

0.6 ~1

02}
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Chwong 3- Thiét ké mé hinh

Hinh 3. 45.Két qua khao sét trén Scope bo PID theo phuong phap Chien-

Hrones-Reswick khi chua tbi uu
Do qua diéu chinh & = 42%
Thoi gian qua do Tqq = 400 (S)
S6 lan dao dong n =2
Sai léch tinh e(t)=0

Nhén xét: Do qua diéu chinh con 16n, thoi gian quéa do con dai

— Tutad [eIpanas

Hinh 3. 46.Két qua khao sat bo PID theo phwong phap Chien-Hrones-

Reswick d toi wu.
Vo= 1, Ymax=1.1156. Suy ra B qua diéu chinh & =11.56%
Ta=3500 (s).

S6 lan dao dong n =1.
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Chwong 3- Thiét ké mé hinh

Sai I&ch tinh e(t)=0.

Nhan xét:

Sau khi d6 qua diéu chinh cia ham qua d6Chien-Hrones-Reswick chua t6i uu
1a 42% 16n hon 20% va d6 qué diéu chinh cia ham qua d6Chien-Hrones-
Reswickda toi uu 1a 11.56% nho hon 20%.S6 lan dao dong Chien-Hrones-

Reswick tdi vu n =1 it hon chua tdi vu n=2.Thoi gian qua d6Chien-Hrones-

Reswick tdi wru 13 3500s dai hon chua tdi wu 1a 400s, 14 qua lau.

Két qua thu duoc trén phan mém DAQ Master:

200,00
180,00 1
160,00
140,00
120,00
100,00
£0,00 ]
60,00 ]
40,00

e B e e e e e e L e e p e e e e e e L e e s s e e e e e e e e e L B e s e
13.00.00 13.05.00 13.10.00 13.15.00 13.20.00 13.25.00 13.30.00 13.35.00 13.40.00 13.45.00 13.50.00 13.55.00
Time (hh.mm.ss)

Hinh 3. 47.Két qua khao sat v&i thong sb Pl ciia bo SSR phuong phap

Haalman thu dugc trén phan mém khi ¢é nhidu tac dong.
Do qua diéu chinh & = 2%
Thoi gian qua d§ T4 =600 (S)

Nhdn xét-D6 qua diéu chinh bé, thoi gian qua do dai, s6 lan dao dong nhiéu.
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Chwong 3- Thiét ké mé hinh

220,00

200,00
180,00—5
150,00—5
140,00
120,00—5
100.00—:
80,00—5

60,00

40,00

T T T T T T T T T T
14.40.00 14.45.00 14.50.00 14.55.00 15.00.00 15.05.00 15.10.00 15.15.00 15.20.00 15.25.00
Time (hh.mm.ss)

Hinh 3. 48.Két qua khao sat vai thong sé Pl cia bo SSR phuong phap Chien-

Hrones-Reswick thu duoc trén phan mém khi cho nhiéu tac dong.
Do qué diéu chinh & = 1%
Thoi gian qua do Tye = 780 (S)

Nhdn xét- Do qua diéu chinh gan 1y tuéng, thoi gian qua do dai.

200,00 1

180,00
160,00 ]
140,00
120,00
100,00
80,00 1
60,00
10,001

T T " " T T T " T T " " T " " T T
18.30.00 18.35.00 18.40.00 18.45.00 18.50.00
Time (hh.mm.ss)

Hinh 3. 49.Két qua khao sat véi thong sb PID cua bo SSR phuong phap

Chien-Hrones-Reswick thu duoc trén phan mém.
Do qua diéu chinh e = 0.001%

Thoi gian qua d§ Tyq = 660 (S)
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Chwong 3- Thiét ké mé hinh

Nhdn xét-Dd qua diéu chinh rat nho, rat Iy tuéng dé 6n dinh dbi tuong, nhung
thoi gian qua d6 qua 1au. Piéu nay gay ton hao dién nang kha nhiéu cho nén

trong cong nghiép it ap dung.

Khdo sdt tham sé trén Simulink mién sé

Ta co:

14.76 -
X g =208
1067s+1

Ham truyén cta hé théng: H(s) =
Bo diéu khién: Gpyp(s) = 4,3(1 + — + 8,4s)

Kp=4,3;Ti=40;Td =84

Gia str xap Xi thanh phan I theo phuong phap hinh chir nhat va thanh phan D
theo bac 1.

1 T z' T, }
GPID (S) = Kp|:l+ﬁ+Tv's:| = GPID(Z) = KP|:1+T_1_21 +?(1— z 1)
(o C

A )
[+ 1.2 +1,.2
1-z7

Bién dbi ta co: Gppp(2) =

(s T 2T, T
VoI ry =K, | 1+ [r, =K., T, 2 =K. =L
T T T T

Suy ra:
ro=43(1+ =) =223

_ 2 2.84, _
= 4,3(5 —1- T) =-40.2

r, = 4,3() = 18.06

22,3—40,2.z 14 18,06.z72

1-z71

Gpip(2) =

Thoi gian trich mau = 2(s)
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Chwong 3- Thiét ké mé hinh

- So db khéi trong Simulink:

|

Step1

22 340 22-¥18 0622

1476

1-z-1

Discrete Filter

"

Zero-Order
Hold

Ll

e |

10675+1
Transfer Fon2

Transport
Delay1

Hinh 3. 50.So d6 ham truyén bo PID s6 trén Simulink.

Scopel
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Chwong 3- Thiét ké mé hinh

- Két qua thu duoc trén Scope

S00 1000 1500 2000
Hinh 3. 51.Ham qué do thong s6 PID s6 theo phuong phap Chien-Hrones-
Reswick cho bo SSR trén Simulink.
Nhan xét:
- Lwong qué diéu chinh 6, = 100%

- Thoi gian qua d6 Tqd = 300(s)
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Chwong 3- Thiét ké mé hinh

KET LUAN:

Tat ca cac dic tinh qua do PID déu 6n dinh, s6 1an dao dong < 3 va sai léch
tinh St=0. Theo phuong phép Chien-Hrones-Reswick va Haahman khi chua
t6i uu hda, ta thdy ham qua d6 PID trén mo phong simulink dua ra do qua
diéu chinh rat 16n, 16n hon 20%, tham chi trén 50% nén chua dap umg dugc
yéu cau str dung. Sau khi téi wu hoa ham quéa d6 PID trén mé phong Simulink
dua ra d6 qua diéu chinh dudi 20% nhung thoi gian qué do dai hon, sd lan
dao dong < 2. Trong khi do, ddi v6i ham qua do PID duoc cai ddt thong sb
vao bo diéu khién cong nghiép dua ra d6 qua diéu chinh rat nho, dudi 20%,
thoi gian qua do ngan hon. Khi c6 nhidu tic dong thi ham truyén on dinh
nhanh, nhanh chéng diéu chinh tré vé gia tri ban dau nén dap ang tot yéu cau

diéu khién.
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KET LUAN

Sau qua trinh nghién ctru va hoan thanh do 4n tbt nghiép voi dé tai“Mo
hinh héa va mé phong mé hinh thi nghiém diéu khién 16 nhiét trén phan mém
Matlab” em da thu duoc nhiing két qua sau:

- Hiéu duoc yéu cau cua bai toan diéu khién nhiét do trong cong nghiép.

-Thiét ké, thi cong, van hanh thanh céng mo hinh thiét bi thi nghiém diéu
khién nhiét do bao gom: Modul bd diéu khién, modul cong suat, modul 10
nhiét va cam bién.

- Cai dat va hiéu chinh thong s bo diéu khién TK4S-B4CR cho dbi
tuong 16 nhiét dién tré.

- M5 hinh hda va md phong mé hinh thi nghiém diéu khién 16 nhiét trén
phan mém Matlab.

Tuy nhién do kién thic va thoi gian con han ché nén dé tai con thiéu sot:

- Chat luong diéu khién chua duoc cao.

- Lo nhiét dién tro co thoi gian lam mat 1au.

- Nhiét do thoat ra bén ngoai 16n dan t&i nong vo.

- Tong hop thong sb bo didu khién, téi uu hoa, cai dat trén bo diéu khién
nhiét do, moé phdng trén toolbox Simulink.

Ngoai nhitng thanh coéng da dat duoc, em mong mudn tiép tuc phat trién
dé tai nham hoan thién ban than dugc tét hon.

Em xin chan thanh cam on!
Hai Phong, ngay....thang....nam......

Sinh vién

Nguyén Minh Chién
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