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1. THONG TIN CHUNG

Tén hoc phan: Qua trinh va thiét bj co ban cua cong nghé hda hoc 3

(The process and basic equipment in Chemical
Engineering 3)

M3 sb hoc phan: CH3420

Khéi lwong: 3(3-1-0-6)
- Ly thuyét: 45 tiét
- Bai tap/BTL: 15 tiét
- Thi nghiém: 0 tiét

Hoc phan tién quyét: - Khéng

Hoc phan hoc truéc: — CHB3400: Qua trinh va thiét bj CN Ho4 hoc 1
- CH3412: Qua trinh va thiét bi CN Hoa hoc 2

Hoc phan song hanh: — Khéng

2. MO TA HQC PHAN

Mbn hoc nay nham cung cap cho sinh vién co s& 1y thuyét vé can bang pha va cac qua trinh
chuyén khdi co ban nhu chung, hip thy, hip phuy, trich ly, két tinh, siy. Sinh vién ciing s&
dugc trang bi kién thirc co ban vé cu tao, nguyén 1y 1am viéc ciing nhu nguyén tic trong tinh
toan, thiét ké cac kich thudc chinh cua thiét bi chuyén khdi va ing dung ciia ching trong cong
nghé hoa hoc. Hoc phﬁn 14 co s& cho nhiéu hoc phén khéac nhu: D) 4n mon hoc qué trinh thiét
bi, Db 4n chuyén nganh qua trinh thiét bi, M6 phong trong CNHH, Céac phuong phép tach hé
nhiéu cau t, ...

Ngoai ra, khéa hoc con cung cap cho sinh vién cac k§ nang doc hi€u so do cong nghé, thiét ké
va van hanh thiét bi, xtr Iy su ¢c6 dé dam bdo an toan trong san xuat.

COURSE DESCRIPTION

This course aims to provide students with a theoretical basis for phase equilibrium and the
mass transfer processes such as simple distillation, distillation, absorption, extraction,
crystallization, adsorption, drying. Students will be equipped with basic knowledge of the
structure of equipment, working principles as well as the method in the calculation and design
the main sizes of the mass transfer device and their application in the chemical industry. This
course is the basis for many other courses such as Design in process and equipment in



Chemical Engineering, Design in process and equipment in Chemical for specified study,
Simulation in Chemical process, Multi-component Separation Techniques...

In addition, the course also provides students with the skills of comprehension technology
diagrams, design and operation of equipment, troubleshooting to ensure safety in production.

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

Muc
tieu/CbR

M6 ta muc tiéu/Chuan dau ra cua hgc phan

CDR duwoc phan
b6 cho HP/ Mirce
dé (1/T/V)

[1]

[2]

[3]

M1

Phat trién cac kién thirc co ban va lap luin nganh K§y
thuat Héa hoc

1.1;1.2;13;1.4

M1.1

Ap dung kién thirc co ban toan ly hoa dé mé ta vé can
bang pha va cic qua trinh chuyén khéi co ban, tir d6 co thé
phan loai, danh gia qua trinh ciing nhu dua ra cac giai
phap cong nghé trong linh vuc nay

[1.1; 1.3] (ITU)

M1.2

Dua trén kién thirc co s& nganh qué trinh va thiét bi cong
nghé hoa hoc dé nghién ctru, phan tich cac qua trinh
chuyén khéi co ban nhu chung, hép thuy, trich ly, két tinh,
hap phu va sdy, tir d6 hiéu biét vé cu tao, van hanh, img
dung ciing nhu cai tién thiét bi, diéu khién qua trinh
chuyén khbi.

[1.2] (TU)

M1.3

Két hop cac kién thuc vé qua trinh, thiét bi va phuong
phép tinh todn dé hiéu duoc co ché va dong luc cua qua
trinh; céc so d6 cong nghé; tinh toan duge cac kich thudc
chinh cua thiét bi; tinh can béng vét chét, can béng nang
luong ctia thiét bi/ hé thong thiét bi chuyén khdi.

[1.3] (ITV)

M1.4

Ung dung cac phan mém mo phong, phuwong phap sé trong
cong nghé hoa hoc,... dé tinh toan thiét bi va mé phong
qua trinh chuyén khdi.

[1.4] (ITU)

M2

C6 kha niing phan tich va lya chon qué trinh, thiét bi;
phat trién hinh thanh y twéng, thiét ké trién khai va
van hanh trong cac qua trinh chuyén khoi

1.3;2.1; 2.3; 4.1;
43;4.4;45;4.6

M2.1

C6 thé lya chon va/hodc danh gia qua trinh can bang pha
VA cac qua trinh chuyén khdi co ban

[1.3;2.1; 4.1; 4.3]
(TU)

M2.2

C6 thé mo ta co ché qué trinh, phan tich dé dua ra cac
phuong 4n lya chon cong nghé ciing nhu thiét bi chuyén
khoi

[4.3; 4.4; 4.5] (T)

M2.3

C6 kinh nghiém trong tinh todn cén bang pha, tinh toan

[1.3;2.3; 4.3; 4.5]




CDR duwgc phan
Muc

o M ta muc tiéu/Chuin diu ra ciia hoc phan b6 cho HP/ Mikc
tieu/CPR n
do (1/T/U)
thiét bi chuyén khoi, du doan chiéu qué trinh chuyén khoi (TU)

M2.4 | Thuyc hién thiét ké cac qua trinh chuyén khdi phuc tap; xay | [4.4; 4.5] (ITU)
dung so d6 cong nghé, san pham va quan 1y cc quy trinh
thure hién

M2.5 | Hudng dan van hanh céc thiét bi, hé thdng, quy trinh phirc [4.6] (TU)
tap va quan ly van hanh

M3 Phat trién cac ky ning nghé nghiép va pham chat ca | 2.1:2.2:2.3: 2.4
nhén can thiét 2.5;
M3.1 | Phan tich, 1ap luan, c6 tu duy k¥ thuat, nhan biét va giai [2.1] (IT)

thich duoc céc van dé ky thuat trong qua trinh va thiét bj
chuyén khoi

M3.2 | C6 kha ning tién hanh thi nghiém ciing nhu tu duy nghién | [2.2], [2.3] (IU)
ctru doc lap

M3.3 | Lam chd dugc ban than ciing nhu cic k¥ ndng ca nhéan, [2.4] (TU)
sang tao, linh hoat, kién tri, tu tim toi,..

M3.4 | Lam chu duoc cac k¥ nang chuy@n nghiép, lam viéc co ké [2.5] (1)
hoach, chu dong cap nhat thong tin méi trong linh vuc k¥
thuat hoa hoc.

4. TAILIEU HQC TAP
Gido trinh
[1]1 Nguy2n Bin (2004). Cac qua trinh, thiét bj trong cong nghé héa chat va thuc pham,

tdp 4 (Phdn riéng duwdi tac dung cua nhiét: chung luyén, hap thu, hdp phu, két tinh,
trich ly, say). Nha xuat ban KH KT.

[21 P3 van Pai, Nguyan Bin, Pham Xuan Toan, D3 Ngoc Cu, Pinh Vin Huynh (2000),
Co sé cac qua trinh va thiét bj cong nghé hoa hoc, tap 2. Truong DPHBK Ha noi.

Sach tham khao

[1] Warren Mccabe, Julian Smith, Peter Harriott (2004), Unit Operations of Chemical
Engineering, 7™ edition, McGraw — Hill, NewYork.

[2] Nguyén Bin, P6 Vian Dai, Long Thanh Hung, Pinh Van Huynh, Nguyén Trong
Khuong, Phan Vin Thom, Pham Xuan Toan, Tran Xoa (2006). Sé tay qué trinh va
thiét bj cdng nghé hoa chat, tdp 2. Nha xuét ban khoa hoc va ky thuat.

[3] Nguyén Hitu Tung (2011, 2012). Ky thugt tach hon hop nhiéu cdu tir, tdp 1,2. Nha
xuit ban Bach Khoa.



5. CACH PANH GIA HQC PHAN

) . Ph hap danh gia CDR dwoc | Ty
Piém thanh phan wong phap Gamh gia -\ 15 ta o e y
cu the danh gia | trong
[1] [2] [3] [4] [3]
Al. Piém qua trinh (*) | Panh gia qua trinh 30%
Al.1. Thi gitra ky Thi viét M1.1; 1.2 30%
A2. Piém cudi ky A2.1. Thi cudi ky Thi van dap, | M1.1+M1.4 | 70%
thi viét M2.1+M2.3
M3.1+M3.4

* Piém qud trinh sé duwoc diéu chinh bang cach cong thém diém chuyén can. Diém chuyén
can co gia trj tir —2 dén +1, theo Quy ché Pdo tao dai hoc hé chinh quy ciia Triwong PH Bdch
khoa Ha Noi.

6. KE HOACH GIANG DAY

Tuin Noi dung CDR | Hoatdong | Baidanh gia
hoc day va hoc
phﬁn
[1] [2] [3] [4] [5]
Gigi thieu mon hoc, dé cuong, tai lieu tham| M1.1 |Poc trudc tai All
khao M2.1 |liéu; A2.1
M2.3 |Giang bai

Chuong 1: Nhitng kién thirc co ban
ciia qué trinh qua trinh truyén chat
A. Khai niém co ban
1.1. Pinh nghia va phan loai cac qua trinh
truyén chat
1.2. Biéu dién thanh phan pha
B. Can bang pha
1.3. Khéi niém vé can bang pha
1.4. Quy tic pha cua Gibbs
1.4.1. Hé théng mot cau tir
1.4.2. Hé théng hai cau tir
1.5. Cac dinh luat can bang pha
1.5.1. binh luat Henry
1.5.2. Binh luat Raoult
C. Céc dinh lugt khuéch tan
1.6. Khuéch tan phan tu
1.6.1. Van téc khuéch tan




1.6.2. Cong thuec tinh hé sb khuéch tan
1.6.2.1. Hé s6 khuéch tan cua khi trong
khi
1.6.2.2. Hé sé khuéch tan caa khi trong
long
1.7. Khuéch tan di luu

D. Can bang vt liéu va dong luc cia qué trinh
1.8. Phuong trinh c4n bang vat liéu trong thiét
bi truyén chat
1.9. Bong luc khuéch tan
1.10. Phuong trinh truyén chat va dong luc
trung binh
1.10.1. Phuong trinh c4p chét
1.10.2. Thir nguyén va y nghia vat ly caa hé
s6 cap chat
1.10.3. Phuong trinh truyén chét
1.10.4. Xac dinh dong luc trung binh
1.10.4.1. Bong luc trung binh tich phéan
1.10.4.2. Bong luc trung binh l6garit
E. Phwong phdp tinh dwong kinh va chiéu cao
thiét bj truyén chat
1.11. Tinh duong kinh thiét bi
1.12. Tinh chiéu cao thiét bi

1.12.1. Tinh chiéu cao thiét bi theo phuong
trinh truyén chat

M1.1
M1.3
M2.1

Poc trudc tai
liéu;

Giang bai

All
A2.1

1.12.2. Tinh chiéu cao thiét bi theo sb bac
thay doi nong do
1.12.3. Tinh chiéu cao thiét bi theo s don
Vi truyén chat
1.12.3.1. Sé don vi truyén chat
1.12.3.2. Xac dinh sé don vi truyén chat
1.12.4. Xéac dinh chiéu cao thiét bi truyén
chat theo cach v& dudng cong dong hoc
F. Pong dang cua qué trinh truyén chat
Chuong 2. Chung
2.1. Khai niém
2.2. Han hop long hai cau tir
2.2.1. Khai niém
2.2.2. Can bang hoi léng cia hdn hop hai

M1.2
M1.3
M1.3

Poc trudc tai
liu;

Giang bai;

All
A2.1




CAuU tir
2.2.2.1. Phan loai hdn hop hai cau tir
2.2.2.2. Db thi x —p
2.2.23.Dothixy -t

2.3. Chung bang hoi nudc tryuc tiép
2.3.1. Nguyén 1y chung hé chat long khong
hoa tan vao nhau
2.3.2. So d6 chung bang hoi nudc truc tiép
2.3.3. Gidi han cua nhiét @6 chung
2.3.4. Xé4c dinh luong hoi nudc tidu ton
2.3.5. Quan hé giira nang suat va nhiét do
chung
2.4. Chung lién tuc
2.4.1. Chung don gian lién tuc
2.4.1.1. Chung bc hoi
2.4.1.2. Chung tiét luu
24.13.Dothix,y—tvay—x
2.4.1.4. Can bang vat liéu trong chung
lién tuc don gian
2.4.1.5. Puong cong can bang cua qué
trinh bay hoi
2.4.2. Chung luyén lién tuc
2.4.2.1. Nguyén tic chung luyén
2.4.2.2. Xac dinh sb dia theo Mc Cabe
va Thiele
2.4.2.3. Chi sb héi luu thich hop
2.4.2.4. Tinh lugng hoi va long di trong
thap
2.4.2.5. Anh huong cua nhiét d6 hdn
hop dau
2.4.2.6. Lugng hdi luu vao thap & nhiét
d6 khong soi
2.4.2.7. Ngung ty héi Iuu ¢ dinh thap
2.4.2.8. Chung cit dung dich chtra nuge
2.4.2.9. Thap chung luyén lién tuc chi
c6 cot chung
2.4.2.10. Phuong phéap tinh toan xéac
dinh chi s6 hdi luu va sb dia 1y thuyét
2.4.2.11. Xac dinh sb don vi chuyén

M1.2
M1.3

M1.4
M2.1

M2.2
M3.1
M3.2

Poc trudc tai
liéu;

Giang bai;

All
A2.1




khoi
2.42.12. B6 thi quan hé ham nhiét —
nong do (i — X, y)
2.5. Chung gidn doan
2.5.1. Sy phu thugc vao thoi gian cua qua
trinh chung
2.5.2. Chung gian doan don gian
2.5.3. Chung luy¢n gian doan
2.5.3.1. So d6 chung luyén gian doan
2.5.3.2. Chung luyén gian doan véi chi
s6 hoi luu khong doi
2.5.3.3. Chung luyén gian doan vai thanh
phan san pham dinh khong doi

2.6. Can bang nhiét luong cta qua trinh chung
luyén
2.6.1. Can bang nhiét lugng cua chung luyén
lién tuc
2.6.1.1. Can bang nhiét luong cua thiét bi
dun néng
2.6.1.2. Can bang nhiét luong cua thap
2.6.1.3. Can bang nhiét lugng cua thiét bi
ngung tu
2.6.1.4. Can bang nhiét luong cua thiét bi
lam lanh
2.6.2. Can bang nhiét luong cua qua trinh
chung luyén gian doan
2.6.2.1. Chung luyén khi thanh phan
dinh thap khong doi
2.6.2.2. Chung luyén khi chi s6 hdi luu
khong doi
2.7. Chung luyén nhiéu cau tir
2.7.1. Toa d6 tam giac déu
2.7.2. Van dung cac dinh luat co ban cho hon
hop ba cau tir
2.7.3. Biéu dién duong s6i va dudng ngung
tu trong do thi tam giéac
2.7.4. Biéu dién duong chung trén do thi tam
giac
2.7.5. Puong can bang trén d6 thi tam giac
2.7.6. Xac dinh s dia Iy thuyét

M1.2
M1.3

M1.4
M2.1
M2.4
M3.1

bPoc trudc tai
lidu;

Giang bai,

All
A21




2.7.7. Chung luyén nhiéu cau tir
2.7.7.1. Quan hé can bang cua hén hop
nhiéu cau tir
2.7.7.2. Do bay hoi tuong déi & hdn hop
nhiéu cau ti
2.7.7.3. Piém s6i va diém ngung tu cua
hdn hop nhiéu cau ti
2.7.7.4. Sy bay hoi cta hdn hop nhiéu
CAu tur
2.7.7.5. Hé théng chung luyén nhiéu ciu
to
2.7.8. Céc phuong phap chung khac
2.7.8.1. Chung luyén hdn hop ding phi
2.7.8.2. Chung phan tir
Chuwong 3. Hap thu
3.1. Co so vat ly ciia qué trinh hap thu
3.1.1. b6 hoa tan cua khi trong long
3.1.2. Phuong trinh duwong lam viéc cua qué
trinh hap thy
3.1.3. Anh huéng cia lugng dung méi dén
qua trinh hap thy
3.1.4. Anh huong cua nhiét do va ap suat Ién
qua trinh hap thu
3.1.5. Hap thu khdng dang nhiét
3.2. Thiét bi hap thy va chung luyén
3.2.1. Khai niém
3.2.1.1. Thiét bi loai bé mat
3.2.1.2. Thiét bi loai mang
3.2.1.3. Thiét bi loai phun

M1.1
M1.2
M1.3

M1.4
M2.2
M2.4
M3.2

Poc trudc tai
liu;

Giang bai;

All
A2.1

3.2.1.4. Thap dém
3.2.1.5. Thép dia
3.3. Qué trinh nha hap thu
3.3.1. Can bang vat liéu caa qua trinh nha
3.3.2. Luong khi duoc dung trong qué trinh
nha hap thu
3.3.2.1. Luong khi téi thiéu
3.3.2.2. Luong khi (hoti) thich hop
3.4. Hé théng hép thu

Bai tgp phan 1

M1.2
M1.3
M2.1
M2.4
M3.1
M3.4

Poc trudc tai
liéu; Bai tap

Giang bai;

All
A2.1




Chuong 4. Trich ly M1.2 |Poc trudc tai A2.1
4.1. Khai niém va dinh nghia M2.2 |liéu;
A. Trich ly chdt léng M3.3 |Giang bai;
4.2. So @6 nguyén tac trich ly cht léng M3.4 |Thi gitta ky
4.3. Can bang pha trong hé long — long
4.3.1. Pinh luat phan b
432.Dothiy—x
4.3.3. Do thi tam giac
4.4. Nguyén tac trich ly
4.5. Can bang vat liéu caa qua trinh trich ly
4.6. Cac phuong phap trich ly
4.6.1. Trich ly mot bac
4.6.2. Trich ly nhiéu bac chéo dong
4.6.3. Trich ly nhiéu bac nguoc chiéu
Thi giira ky
4.7. Céu tao thiét bi trich ly M1.2 |DPoc trudc tai A2.1
4.7.1. Loai khong c6 nang lugng ngoai kich| nM1.3 |liéu;
thich M2.3; |Gidng bai
4.7.1.1. Thap phun M2.5
4.7.1.2. Thép c6 tAm ngin M3.1

4.7.1.3. Thap dém
4.7.1.4. Thap dia ludi c6 6ng chay truyén
4.7.2. Loai c6 nang lugng ngoai kich thich
4.7.2.1. Thap dia hinh vanh khan c6 canh
khuay
4.7.2.2. Thiét bi c6 gay chan dong ngoai
B. Cac qua trinh hoa tan va trich ly ran — léng
4.8. Khéai niém
4.9. Can bang va van téc caa qua trinh trich ly
ran —long
4.10. So @ trich ly ran — long
4.10.1. So db trich ly mot bac
4.10.2. Trich ly nhiéu bac
Chuong 5. Két tinh
5.1. Khai niém
5.2. Can bang trong két tinh
5.3. Van téc két tinh
5.3.1. Qua trinh tao mam




5.3.2. Qué trinh 16n 18n cua tinh thé
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5.4. Phuong phép két tinh
5.4.1. Két tinh tach mot phan dung mai
5.4.2. Két tinh véi thay di nhiét do
5.4.3. Két tinh chan khéng
5.5. Tinh toan qua trinh két tinh
5.5.1. Can bang vat chat trong két tinh
5.5.1.1. Két tinh tach mot phan dung moi
5.5.1.2. Két tinh khéng tach dung moi
5.5.2. Can bang nhiét két tinh
5.6. Céu tao thiét bj két tinh
5.6.1. Thiét bi két tinh tich mot phan dung
moi
5.6.2. Thiét bi két tinh 1am lanh bang dung
dich
5.6.3. Thiét bi két tinh 1am lanh bang khong
khi va nudc
5.6.4. Thiét bi két tinh chan khdng
Chuwong 6. Qua trinh hip phu
6.1. Khai niém
6.2. Chat hap phu cdng nghiép
6.2.1. Cau trtic xop cua chat hap phu
6.2.2. Than hoat tinh
6.2.3. Silicagen
6.2.4. Chat déo xdp
6.2.5. Zeolit
6.2.6. Nh6m oxyt hoat tinh
6.3. Can bang hap phu va co ché hap phu
6.3.1. Hoat do hap phu (hoat d tinh)
6.3.2. Cac thuyét hap phu va cac duong ding
nhiét hap phu
6.3.2.1. Cac duong dang nhiét hap phu
6.3.2.2. Thuyét hap phu Langmuir (1916)
6.3.2.3. Thuyét hap phu BET va su phan
loai cac dudng dang nhiét
6.3.2.4. Phuong trinh Freundrich
6.3.2.5. Thuyét thé ning cua Polanvi
6.3.3. Anh hudng cua nhiét do
6.3.4. Hap phu nhiéu ciu tir

M1.1
M1.2
M1.3
M2.2
M2.4
M2.5
M3.2

Poc trudc tai
liéu;

Giang bai;

A21




6.3.5. Anh huéng cua cau tric mao quan,
tinh chat bé mat caa chat hap phu va caa pH
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6.4. Bong hoc qué trinh hap phu
6.4.1. Chuyén chét trong pha lién tuc (long
hoac khi)
6.4.2. Chuyén chit trong mao quan hat
6.4.3. Bong hoc qué trinh hap phu
6.5. Thiét bi hap phu
6.5.1. Cac thiét bi hip phu gian doan
6.5.1.1. Chu trinh trén thiét bj gian doan
6.5.1.2. Thiét bi gian doan
6.5.1.3. Hé thong lam viéc lién tuc
6.6. Tinh toan qua trinh hap phu
6.6.1. D4i véi 16p chét hap phu ¢b dinh
6.6.2. DPi voi 16p chat hap phu chuyén dong
Chuwong 7. Say
7.1. Khai niém chung
7.2. Céc thdng sé co ban cua khdng khi am
7.2.1. D6 am tuyét dbi cua khong khi
7.2.2. Do 4m twong dbi cua khong khi
7.2.3. Ham am caa khdng khi am
7.2.4. Nhiét luong riéng cua khong khi am
7.2.5. Piém suong
7.2.6. Nhiét d¢ bau uot
7.2.7. Thé tich khéng khi am
7.2.8. Khéi luong riéng caa hdn hop khéng
khi 4m
7.3. Do thi | — x cta khong khi am
7.3.1. Nguyeén tic thanh lap db thi | — x
7.3.1.1. Puong dang nhiét do (t° = const)
7.3.1.2. Puong dang ¢
7.3.1.3. Dudng &p suét hoi riéng phan pn
7.3.2. Céch sir dung d6 thi 1 —x
7.3.2.1. Bé xac dinh trang thai khong khi

7.3.2.2. Xac dinh nhiét do diém swong ts
7.3.2.3. Xéc dinh nhiét ¢6 bau uét
7.3.3. M6 ta qua trinh thay doi trang thai trén

dd thil —x

M1.1
M1.2
M1.3
M2.2
M2.3
M2.4
M2.5
M3.1

Poc trudc tai
liéu;

Giang bai;

A2.1




7.3.3.1. Khai niém

7.3.3.2. Tron lan hai luong khdng khi am
c6 trang thai khac nhau

7.3.3.3. Lam lanh va lam khé khéng khi
am

7.4. Can bang khi sdy M1.1 |Poc trudc tai A2.1
7.4.1. Khai ni¢m M1.2 |liéu;
7.4.2. Céc dang lién két am voéi vat liéu M1.3 |Giang bai;
7.4.3. Do am cua vat lieu va su thay doi| oo

trang thai caa nd trong qua trinh say M2.4
7.5. Can bang vat liéu va nhiét lugng cia may M2.5
say
7.5.1. Can bing vat liéu cia may say M3.1
7.5.2. Can bang nhiét lugng
7.6. Xac dinh lugng khong khi va luong nhiét
tiéu ton trong may say bang phuong phap do thi
12 7.6.1. Cach biéu didn qué trinh sdy trong
may say ly thuyét trén db thi | —x
7.6.2. Céch biéu dién qué trinh siy trong
may say thuc té
7.7. Cac phuong thuc siy
7.7.1. Phuong thuc sdy cd bd sung nhiét
trong phong sy

7.7.2. Phuong thtc say c6 dot ndng gitra cac
buong sy

7.7.3. Phuong thtic sy c6 tuan hoan mot
phan khi thai

7.7.4. Phuong thirc siy bang khoi 10 truc tiép

7.8. Van toc sy M1.1 |Poc trudc tai A2.1
7.8.1. Van tbc va cac giai doan siy M1.2 |lidu;
7.8.2. Sy thay doi nhiét do cua vat liéu trong| N2 2 |Giang bai;

qué trinh say M3.1
7.8.3. Cuong do bqay hoi %m ’ M3.3
13 7.8.4. Sy bay hoi am tur bé mat vat ligu say M3.4

7.8.5. Sy di chuyén am & bén trong vat liéu
7.8.6. Thoi gian say
7.9. CAu tao may sy
7.9.1. Cac may say dbi luu véi 16p vat lidu
dang yén hay chuyén dong




7.9.1.1. Phong say

7.9.1.2. Ham sy

7.9.1.3. May sy kiéu bang tai

7.9.1.4. May say kiéu bang gap khuc
7.9.2. May say dbi luu vai 16p vat lidu duoc
dao Ion

7.9.2.1. May sy kiéu thung quay
7.9.3. May sy dbi luu voi lop vat lidu &
trang thai séi (long gia)

7.9.3.1. May siy tang s6i mot bac

7.9.3.2. May siy tang sdi hai phong say

7.9.3.3. May siy tang sdi nhiéu bac

7.9.3.4. May siy phun M1.1 |Poc trudc tai A2.1
7.9.4. May sy dbi luu véi 1op vat ligu dugc| m1.2 |liéu;
van chuyén M13 |Giang bai;
7.9.5. C4c may say tiép xdc M2.1
7.9.5.1. Tu say c’hén khong M2.2
7.9.5.2. May say chan khéng cO canh
iy y sy g M2.4
14 7.9.5.3. May sy hai truc lan M2.5
7.10. Cac phuong phap say dic biét M3.1
7.10.1. Sy bang tia birc xa M3.2
7.10.1.1. Say bang tia birc xa kiéu dén
7.10.1.2. Thiét bi siy c6 bo phan buc xa
bang kim loai hay sanh s
7.10.2. Sy bang dong dién cao tan
7.10.3. Sy thang hoa (sdy lanh dong)
Bai tap phan 2 M2.3 |Bai tap; 6n tap A2.1
Tong két M3.1 |Giai dap thic
= M3.3 |mic
M3.4

7. QUY PINH CUA HQOC PHAN
(Céac quy dinh cta hoc phan néu cd)




8. NGAY PHE DUYET: ....cccuuvvvenennne.

Chi tich Hoi déng Nhom xay dung dé cwong
TS. Nguyén Thi Thu Huyén PGS. Tran Trung Kién

9. QUA TRINH CAP NHAT

A Ngay
Lan , p . .
R . a i thang Ap dung tir Ghi
cap NOi dung diéu chinh " . i ,
N dwoc phé ky/khéa cha
nhat .
’ duyét
1 |
2 |




