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Mo hinh va diéu khién trong cong nghé hoa hoc
Process modelling and controlling of chemical processes
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- Ly thuyét: 30 tiét

- Baitap: 15 tiét

- Thi nghiém: 0 tiét

Khéng

- CH3400: Qué trinh va thiét bi CN Hoa hoc 1
- CH3412: Qua trinh va thiét bi CN Hoa hoc 2
- CH3420: Qua trinh va thiét biCN Ho4 hoc 3
Khoéng

Sinh vién hiéu dugc ban chét ciia phuong phap tiép can hé théng cac qua trinh Cong nghé Hoa hoc.
Nim virng va van dung dugc phuong phap mé hinh hoa vét 1y va toan hoc cho cac qua trinh dién hinh
ctia Cong nghé Hoa hoc. Sau khi hoan thanh hoc phan ndy, yéu cau sinh vién c¢6 kha ning:

Biét cach tiép can cac hé thong cong nghé hoéa hoc; phan tich va tong hop dugc hé thong;

Thiét 1ap dwoc md hinh vat Iy/mé hinh toan hoc cho cac thiét bi trong linh vuc cong tac;

Van dung céc kién thie mén hoc trong quan 1y va van hanh hé théng cong nghé héa hoc.

Course description: This subject provides knowledge of process system engineering; methodology of
analysis and synthesis of chemical process systems; degree-of-freedom analysis; methodology of
development the physical, statistical, and mathematical models of chemical process systems; dynamic
of the perfect mixing and plug flow reactors.



1. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
2. Sinh vién hoan thanh hoc phan nay c6 kha ning:

Muc o . CDR dugc phian
tiew/CDR Mo ta muc tiéu/Chuan dau ra ciia hoc phan bo cho HP/ Mirc
do(I/T/U)
[1] [2] 3]
M1 Phat trién cac kién thic co s& va 1ap luan nganh K¥ thudt Héa | 1.1; 1.2;1.3; 1.4
hoc
M1.1 | Ap dung ‘kién thirc toan hoc, nhiét dong hoc, dong hoa hoc, thuy | [1.1] (ITU)
lgc, truyén nhiét va diéu khién hoc dé tra 161 cac cau hoéi nay
sinh trong cac qua trinh cong nghé Hoa hoc
M1.2 | Ap dung céc kién thirc vé mo hinh héa va diéu khién h¢ thong | [1.2] (TU)
trong phén tich, diéu khién va thiét ké cac qua trinh, thict bi
trong linh vyc K¥ thuat Hoa hoc
M1.3 | Danh gia hé thiét bi, tinh toan phan tich so sanh céac giai phap | [1.3] (IT)
thiet bi trong qua trinh cong ngh¢ dé dua ra cac giai phap hop ly
kip thoi trong linh vuc K¥ thuat Hoéa hoc
M1.4 | Sir dung thanh thao cac kién thirc bo trg nhu cic phan mém md | [1.4] (ITU)
phdng, thiet ke dé tinh todn thiét 1ap cdc md hinh dé dieu khién
cac qua trinh cong ngh¢ Hoa hoc
M2 Phat trién cac k¥ nang chuyén nghiép va phém chit c4 nhan can 2.1:2.2:2.4;2.5;
thiét
M2.1 | Phan tich, 1ap luan va giai quyét cac van dé k¥ thuat hé thong [2.1] (T)
cong nghé hoa hoc
M2.2 | Tinh toan kiém tra duoc cac hé thong cong nghé dua vao cac | [2.2] (IT)
mo hinh toan
M2.3 | Lam chu dugc cac ky ndng ca nhan va thai do: sang tao, linh | [2.4] (TU)
hoat, kién tri, tu tim toi, tu hoc; €6 tinh than lam viéc nhom
trong hé thong thiét ké/van hanh.
M2.4 | Lam chu duoc cac ky niang chuyén nghiép can thiét: dao duc [2.5] (IT)
nghé nghiép, trach nhiém, hanh xtr chuyén nghiép, biét lap ké
hoach cho nghé nghiép ban than, va chii dong cap nhat thong tin
trong linh vuc K¥ thuat Hoa hoc.
M4 Phat trién k§ nang hinh thanh y tuéng, thiét ké, trién khai va van | 4.1: 4.3: 4.4: 4.5
hanh trong bdi canh doanh nghiép va xa hoi
M4.1 | Hiéu va phan tich dugc tim quan trong ctia bdi canh bén ngoai [4.1] (UT)
xa hoi dén cac giai phap ky thuat theo quan diém hé thong
M4.3 | Nhan biét dugc van d& ky thuat, hinh thanh giai phép va c6 kha | [4.3] (T/U)
ning xay dung hé thong thiét bi san xuat cong nghiép
M4.4 | Thyc hién viéce thiét ké cac hé thong thiét bi cong ngh¢ phirc tap | [4.4] (T/U)
M4.5 | Trién khai xay dung va phan tich hé thdng, quy trinh cong nghé, [4.5] (T/U)

san phdm va quan 1y cac quy trinh thuc hién

3. TAILIEU HQC TAP
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4. CACH PANH GIA HQC PHAN

Piém thanh phin Phuong phap danh gia ey |5 44 CDRduge | Ty
the danh gia trong
[1] [2] [3] [4] [5]
Al. Piém qué trinh (*) Panh gia qua trinh 30%
Al.1. Thi giita ky Tu luan M1.1-M1.4 30%
M 2.2
A2. Piém cudi ky A2.1. Thi cubi ky Thi viét M1.1+M1.4 70%
M2.1+M2.4

* Piém qud trinh sé duwoc diéu chinh bang cach cong thém diém chuyén can. Diém chuyén
can c6 gia tri ter —2 den +1, theo Quy che Pao tao dai hoc hé chinh quy cua Truong PH Bach
khoa Ha Noi.

5. KE HOACH GIANG DAY

~ Bai
Tuin Noi dung CPR hoe | Hoatddngday | g,

: phan va hoc .

gia

[1] [2] [3] [4] [5]
1 | PHAN MO PAU M1.1 Giang bai Al1l
Gigi thigu mén hoc M1.2 A2.1

Gidi thiéu dé cuong mon hoc M2.3

Gioi thiéu tai liéu tham khao

CHUONG 1. Tiép can h¢ thong va nghién
ciru trien khai Cong nghé hoa hec

1.1. Luém'diém co ban cta phuong phap tiép

can hé thong

1.2. Nguyén tic xac dinh ban chat hé Cong

nghé hoa hoc

1.3. Nguyén tic xac dinh ban chat hé théng

Cdng nghé hoa hoc

1.4. Quan hé gitra ba loai mé hinh mé ta hé

Cdng nghé hoa hoc bac thap

2 | CHUONG 2. Céc quy luat cha yéu trong M1.1 Poc truéc tai | All

qua trinh cong nghé hoa hoc M1.2 liéu; A2.1
2.1 Cac dinh luat bao toan M2.1 Gidng bai
2.1.1 Céc dinh luat bao toan trong h¢ tinh M2.2

2.1.2 Cac dinh luat bao toan trong hé déng




Bai

Tuin N§i dung C};E‘;:lgc Hoa:,g(i):)% day d:’l_n,h
: gia
[1] [2] [3] [4] [5]
2.1.3 binh luat bao toan dong
2.2 Quy luat dong hoc
2.2.1. Biéu thirc dong hoc
2.2.2. Can bang
2.2.3. Quan hé giita ciu triic va dong hoc cua
hé céng nghé
3 | CHUONG 3. Céc yéu td anh hwéng dén qua M1.1 Poc trudc tai | All
trinh cong nghé hoa hoc M1.2 liéu; A21
3.1. Cac dai lugng biéu dién qua trinh co so M2.1 Giang bai;
3.1.1. Dai lugng co s& M2.2
3.1.2. S6 cac dai lwgng biéu dién trang théi cua
mot hé
3.2. Bac tu do diéu khién ngoai tai cua qua
trinh co s&
3.2.1. Khéi niém bac tu do diéu khién caa qua
trinh co s&
3.2.2. Bac ty do diéu khién ngoai tai cua qua
trinh co s& don gian.
3.2.3. Aph huong cua sb lieu hinh hoc 1én bac
tw do diéu khién cua qua trinh
4 | 3.3. Bac tu do diéu khién ngoai tai cua hé M1.1+ | Poc truéc tai| ALl
3.3.1. Bac ty do cua cac hé M1.4 liéu; A2.1
3.3.2. Ung dung M2.1 Giang bai;
3.4. Xac dinh bac tu do chung caa mot hé M2.2
3.4.1. Bac ty do cua dong dbi luu M4.1
3.4.2. Bac tu do cia dong dan M4.3
3.4.3. Bac tu do cua dong cap
3.4.4. Bac tu do cua hé c6 nguon
3.4.5. Bac tu do noi tai va ngoai tai cua hé
Vi du va bai tap
5 CHUONG 4. Mo ta qua trinh cong ngh¢ hoa M1.1+ Doc trudec tai| All
hoc bang mé hinh vat ly M1.4 lidu; A21
4.1. Sy dong dang giita thi nghiém va cong | 2.1+ | Gidng bai;
nghé san xuat o M2.4
4.1.1. Khai niém ve dong dang M4.1
ﬁélﬁg.hlggp;];zﬁ hinh vat ly cac qua trinh cbng M4.3-M4.5
4.2. Céac phuong phap phan tich thir nguyén
4.2.1 Phuong phap phan tich thir nguyén hién
dai
4.2.2 Phuong phép phan tich thir nguyén cé
dién
4.2.3 Phuong phap phan tich thit nguyén co so
6 4.3. Xéac dinh céc tham sé ciia mo hinh vt ly M1.1+ | Doc truéc tai| ALl




Bai

Tuin N§i dung CDR;th Hoat d Ong day danh
phan va hoc .
gia
[1] _[2] [3] [4] [5]
4.3.1. Cac dinh ly dong dang M1.4 liu; A2.1
4.3.2. Ung dung cac dinh Iy dong dang dé xdy | M2.1+ | Gidng bai;
dung mau thuc nghiém. M2.4
Bai tap M4.1
M4.3+M4.5
7 | 4.4. Ung dung tuong ty dé xac dinh mé hinh |  M1.1+ | Poc truéc tai| ALl
vatly M14 | lidw A2.1
4.4.1. Céc tuong tu chi yéu M2.1- | Giang bai
4.4.2 Ung dung cac tuong tu dé xay dung mo M2.4 Bai tdp minh hoa
hinh vat ly M4.1
4.5. Mot s6 (g dung mo hinh vat Iy trong | ., 34'\/'45
cong nghiép R
Bai tap
8 CHUONG 5. Mo ta qua trinh cong ngh¢ M1.1+ Doc trudec tai | A2.1
hoa hoc bang m6 hinh toan hec M1.4 liéu;
5.1. Cac khai ni¢m chung M2.1+ Giang bai
5.1.1. M@ hinh cau trac dong cho h¢ cong M2 4 Thi gitra ky
nghe. M4.1
5.1.2. Cac phuong phap thyc nghiém nghién M4.3<M4.5
cuu cau trdc dong T
Kiém tra gitra ky
9 | 5.1.3. Phép bién d6i Laplace M1.1+ |Poc trudc tai| A2.1
5.1.4. Ham truyén M1.4 ligu;
5.2. Céu trac va md hinh co s& cla cac qua M2.1+ Giang bai
trinh Cong ngh¢ hoa hoc M2.4 Bai tdp minh hoa
5.2.1. CAc cau tric co s& M4.1
5.2.2. Cac md hinh toan co s& M4.3+M4.5
Bai tap
10 | 5.3. Md hinh cu trdc dong phdi hop M1.1+ |Poc truéc tai| A2.1
5.3.1. M0 hinh cau tric dong phéi hop dién M1.4 lidu;
hinh (md hinh khuéch tan) M2.1+ Giang bai
5.3.2. Cac mé hinh ciu tric dong phdi hop M2 4 Bai tap minh hoa
khac M4.1
Bai tap M4.3+M4.5
11 | 5.4. Xac dinh thdng sé cia mé hinh cau tric M1.1+ | Doc trudc tai| A2.1
5.4.1. Lap hé phuong trinh mémen M1.4 | lidy
5.4.2. Giai hé phuong trinh mémen M2.1+ | Giang bai
5.5. Bong hoc thuc cua cac qua trinh cong M2.4 Bai tap minh hoa
nghé hoa hoc M4.1
Bai tap M4.3+M4.5
12 5.6. Bong hoc thyuc caa cac qua trinh héa hoc M1.1+ bPoc trudc tai | A2.1
5.6.1. Bong hoc thuc cua cac qua trinh héa hoc M1.4 lidu;

trong thiét bi khuay 1y twong

Giang bai




R Bai
Tuin N§i dung CDR;th Hoat d Ong day danh
phan va hoc .
gia
[1] [2] [3] [4] [5]
5.6.2. Bong hoc thuc cua cac qua trinh hoa hoc M2.1+ Bai tdp minh hoa
trong thiét bi khuay 1y tuéng M2.4
5.6.2. Bong hoc thuc cua cac qua trinh héa hoc M4.1
trong thiét bi khuay 1y tuéng M4.3<M4.5
13 | 5.7. M6 hinh todn cho mot s6 thiét bi cu thé | M11+ | Poc trude tai| A2.1
trong thuc te. M1.4 liéu;
Bai tap M2.1+ Giang bai
M2.4 Bai tdp minh hoa
M4.1
M4.3+M4.5
14 | CHUONG 6. MGt ta qua trinh cong nghé M1.1+ Doc trudc tai
hoa hec bang mo ta thong ké M1.4 liéu;
6.1 Dai cuong vé xac xuét thong ké M2 1= | Giang bai;
6.2 Tong quan quy hoach truc giao cap 1 M2 4
6.3. Téng quan vé quy hoach truc giao cap 2 M4.1
M4.3+M4.5
15 Bai tap M1.1+M1.4 Seminar A2.1
On tap va giai dap thiac mac M2.1+M2.4
M4.1
M4.3+M4.5

6. QUY PINH CUA HQC PHAN
(Céc quy dinh cia hoc phan néu co)

7. NGAY PHE DUYET: ....ccvuvvrvnnnnnne.

Chi tich Hoi déng

TS. Nguyén Viin X4

Nhom xay dung dé cwong

TS. Nguyén Thi Thu Huyén




8. QUA TRINH CAP NHAT

Lan Ngay )
cap Noi dung diéu chinh thang A Ap‘dung tir Ghi chu
A dwgc phe ky/khéa
nhat A
: duy¢t
1 Céap nhat theo chuong trinh ddi méi K62
2




