BO GIAG DUC VA DAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PH BACH KHOA HA NOI Doc lap - Ty do - Hanh phuc

CHUONG TRINH PAO TAO TIEN Si

KY THUAT NHIET
Doctoral Degree Program
Thermal Engineering

Tén chwong trinh: K§ thuat Nhiét
Name of program: Thermal Engineering
Trinh d¢ dao tao: Tién si
Education level: Doctoral Degree
Nganh dao tao: Ky thuat Nhiét
Major: Ky thugt Nhiét
M4 nganh: 9520115 (Tién si)
Program codes: 9520115 (PhD)
Thoi gian dao tao: 3 -4 nam
Duration: 3 - 4 years
Bing tot nghiép: Tién si K§ thuat Nhiét
Degrees: PhD in Thermal Engineering
Khéi lwong kién thic
toan khoa: 120 tin chi
Credits in total: 120 credits
(Ban hanh tai Quyét dinh sd /QD-DHBK-DT ngady  thang  nim

ctua Hiéu truong Truong Pai hoc Bach khoa Ha Noi)
1. Noi dung chwong trinh (Program Contents)

1.1.Céu tritc chung ciia chwong trinh dao tao (General Program Structure)

BAC TIEN Si
(Doctoral Degree)
Khbi kién thirc Tin chi Ghi chu
(Professional component) | (Credit) (Note)

Kién thic nganh rong G(;)-m 01 hoc ph.ﬁn bat budc (3 TC) V-é 5 tin chi lya ch?n

(Major knowledge) : 8 This component is composed by 1 required course (3 credits) and
selected course (5 credits)
Day la khoi kién thirc nganh nang cao, chuyén sau theo cac
dinh huéng chuyén moén cua nganh dao tao.

) Khdi kién thirc nganh nang cao gébm 2 phan:

Kién thirc nganh nang (i) 2 TC danh cho tuyén luan tong quan

cao (i) 03 chuyén dé/seminar; mdi chuyén dé/seminar 13 2

(Advanced specialized 8 TC. Khbi nay 14 6 tin chi.

knowledge) This is the advanced, specialized knowledge component of

professional orientations.
Advanced professional knowledge consists of 2 parts:
(i) Research Overview: 2 credits




(if) 03 seminars (each accredited 2 credits). This part sums up
to 6 credits.

Luén an tién si
(Doctoral Dissertation)
Tong cong chuong
trinh Tién si (Total)

90

120 tin chi (120 credits)

1.2 Danh muc hec phan va ké hogch hoc tdp chudn (Course List & Model Study Plan)

Bang 1. Danh muc hoc phén va ké hoach hoc tap chuén cua Chuong trinh tién si KV thuat
Nhiét (Thermal Engineering Program’s Course List and Model Study Plan)

——= - - x Kb
T MA SO TEN HOC PHAN KHOI, LU(?NG y hoc

(Course (Course Name) (Tin chi) (Semester)
(No.) | Ip) (Credit) 1]2[3[4]5]6
BAC TIEN SI 120

(Doctoral Degree)

Kién thirc chuyén nganh bt budc 3
(Major Core - Required Course)

DPinh hudéng phat trién va
phuong phap nghién ciru trong
linh vuc nhiét — lanh
(Development orientation and
Research Methodology in Thermal
Engineering)

1 | HE7100 3(3-0-0-6) 3

Kién thirc chuyén nganh tu chon 5
(Major Core - Selected Courses)

Trao d6i nhiét - trao do6i chat
trong mo phong tinh todn qué
2 HE7010 trinh lanh thuc phém

(Heat-mass transfer for modeling
and calculating food refrigeration
processes)

3(3-1-0-6) 3

K¥ thuét bién ddi nhiét héa nang
cao cta nhién liéu ran

3 HE7020 | (Advance Thermo-chemical 3(3-1-0-6) 3
Conversion Technologies of Solid
Fuels)

Ly thuyét truyén nhiét - truyén

4 HE7 chat co ban
030 (Theory of heat and mass transfer 3(3-1-0-6) 3

process)

Nhiét dong hoc phan tir

> HE7040 (Molecular thermodynamics)

3(3-1-0-6) 3

Truyén nhiét trong chay cong

6 | HE7050 |Dghi¢p _ _ 2(2-1-06) | 2
(Heat Transfer in Industrial

Combustion)

Cong nghé than sach

! HE7060 (Clean Coal Technologies) 2(2-1-0-6) 2
Phuong phép chinh dinh hé thong
8 HE7070 diéu khién bat dinh 2(2-1-0-6) 2

(Method of Parameters Setting of
Control System with Uncertainty)




A SO . X KHOI L Ky h
7 | MASO TEN HQC PHAN O LUONG y o
(Course (Course Name) (Tin chi) (Semester)
(No)) ID) (Credit) 1123456
Co hoc dong hai pha téc do cao
9 HE7080 | (Mechanics of high-speed two-phase 2(2-1-0-4) 2
flow)
Téi wu hoa da muc tiéu
10 HE7090 (Multi-Objective Optimization) 2(2-1-0-6) 2
11 HE7110 Céc hién tugng truyén dan 3(3-1-0-6) 3
(Transport phenomena)
Kién thirc nganh chuyén siu 8
(Major Specialization)
Tiéu luan tong quan v
12 HE7000 (Literature and Research Overview) 2(0-0-4-4) 2
Chuyén dé 1
13 HE7001 (Special Study 1) 2(0-0-4-4) 2
Chuyén dé 2
14 HE7002 (Special Study 2) 2(0-0-4-4) 2
Chuyén d& 3
15 HE7003 (Special Study 3) 2(0-0-4-4) 2
Luén an tién si 9
(Doctoral Dissertation)
16 | LA7001 | Lvanantiensi 90(0-0-90-90) | 15|15 | 15|15 |15 15
(Doctoral Dissertation)

1.3 Danh muc hec phan Bé sung (Preparatory Course List)

Cac ddi twong A2, A3 phai hoc bd sung (thuc hién sau khi dy thi tuyén sinh). Cac dbi tugng
va cac hoc phan bd sung cu thé do Khoa Ning lugng Nhiét xem xét ho su du tuyén quyét
dinh.

Students of A2 or A3 should learn Preparatory Courses (implemented after admitted). The Academic Committee
of the Department of Thermal Energy Engineeringwill decide which courses should be taken by each case.

1.3.1 Hoc phan bé sung danh cho Péi rweng A2 (Preparatory Courses — A2 Group)
NCS phai hoan thanh cac hoc phan b sung trong thdi han 2 nam ké tir ngay ky quyét
dinh cong nhan 1a NCS gdém cac hoc phan cuy thé trong Bang 2.

The candidates should accomplish the whole preparatory courses in 2 years since the date of admission. The
preparatory courses are listed in the Table 2.

Bang 2. Danh muc céc hoc phan bd sung kién thac danh cho d6i twong A2 (List of
preparatory courses for A2 Group).

TT MA SO TEN HQC PHAN KHOI, LU?NG Ky hoc
(No.) (Course (Cours.e Name) (Tin c_hl) (Semest.er)
ID) (Credit)
BAC THAC SI 60 1 ]2 |3 | 4
Kién thirc nganh rong 12
(Major Knowledge)
1 [ DX6000 | Db an dé xuét 6(0-0-12-12) 6

Mo dun: Cong nghé ning lwong va nhiét dién 6
(Module: Energy Engineering and Thermal power plant)




A SC . - KHOI L
TT LN TEN HOC PHAN 0 i U?NG Ky hoc
(No.) (Course (Course Name) (Tin chi) (Semester)
ID) (Credit)
Lo hoi 1.1,
2 HE4021 (Steam boiler) 3(2-1-1-6)
Tua bin 1.0
3 HE4031 (Turbine) 7 3(3-1-0-6)
H¢ thong diéu khién tw dong nha
may nhiét dién 3(2-1-1-6
4 HE4034 (Automation system of thermal power ( )
plant)
M6 dun: HE thong va thiét bi nhiét 6
(Module: Heating Systems and Equipments)
Lo cong nghiép -1-0-
S HEA4053 (Industrial Furnace) 3(3-1-0-6)
K thuat xir 1y phat thai khi Y
6 HE4414 (Flue Gas Treatment) 3(3-1-0-6)
Truyén chét va co so ki thuat say
7 HE4033 | (Mass Transfer and Fundamentals of 3(2-1-1-4)
Dryer Engineering)
Bom nhiét va iing dung cua bom
8 HE4412 nhiét 3(3-1-0-6)
(Heat Pump gnd its Applications)
Mo dun: Cong nghé Lanh va Diéu hoa khong khi 6
(Module: Refrigeration and Air Conditioning)
May va thiét bi lanh a1
9 HE4212 (Refrigerating Equipments) 3(2-1-1-6)
K¥ thuat di€u hoa khong khi 1.1,
10 HE4208 (Air Conditioning Engineering) 3(2-1-1-6)
He¢ thong dién cong trinh 1.1,
11 HE4413 (Electr’ic Power Supp[y System) 3(2-1-1-4)
H¢ thong van chuyén khong khi va
12 | HE4410 | chat tai lanh 3(2-1-1-4)
(Ventilation and Piping Systems)
Kién thirc nganh nang cao 15
(Advanced specialized knowledge)
Xac suat thong ké va Qui hoach
13 | MI3180 | thyc nghiém 3(2-2-0-6)
(Statistics and Experimental Design)
Co hoc chét luu tinh toan cho quéa
trinh nhiét
v 3(2-2-0-6
14 HE6004 (Computational Fluid Dynamics for ( )
Thermal Processes)
Phuong phép mo hinh héa cac qua
trinh va thiét bi nhiét lanh
AT 3(2-2-0-4
15 HE6150 (Methodology of thermal process and ( )
equipment modeling)
16 | HE6001 | Chuyén d& 1/Seminar 1 3(0-0-6-6)
17 HE6002 Chuyén d& 2/Seminar 2 3(0-0-6-6)
Mo dun dinh hwéng nghién ciru
(Research-oriented elective module)
Mo dun: Cong nghé ning lwong va nhiét dién 15
(Module: Energy Engineering and Thermal Power Plant)
Nha may nhiét dién tubin khi va .
18 HE6142 chu trinh két hop 2(2-0-0-4) 2




TT
(No.)

MA SO
(Course
ID)

TEN HQC PHAN
(Course Name)

KHOI LUQNG
(Tin chi)
(Credit)

Ky hoc
(Semester)

(Gas turbine and combined cycle
Power Plant)

19

HE6061

Cong ngh¢ hi¢u qua nang luong
(Energy Efficiency Technologies)

3(3-1-0-6)

20

HE6092

Phan tich va tong hop hé thong
diéu khién qué trinh nhiét

(Analyze and synthetize thermal
process control system)

2(2-1-0-4)

21

HEG6160

Cong nghé xur Iy phat thai khoi
(Flue gas  emissions  control
technologies)

3(3-1-0-6)

22

HEG6301

Thiét ké va danh gid du an ning
lugng

(Energy  Project Design and
Evaluation)

2(2-1-0-4)

23

HEG6201

Ché d6 lam viéc thay doi cua to
hgp L0 hoi — Tuabin

(Transient operation of Boiler -
Turbine unit)

3(3-0-0-6)

M6 dun: H¢ thong va thiét bi nhigt
(Module: Heating Systems and Equipments)

15

24

HE6120

Truyén nhiét - truyén chat hon hop
trong qua trinh va thiét bi nhiét
lanh

(Heat and mass transfer in thermal
processes and equipments)

2(2-1-0-4)

25

HEG6068

Noi hoi cong nghiép
(Industrial boiler)

2(2-1-0-4)

26

HEG6110

Qua trinh va thiét bi co — nhiét
(Thermo-mechanical processes and
systems)

3(3-1-0-6)

27

HEG6208

K§ thuat diéu hoa khong khi
(Air Conditioning Engineering)

3(2-1-1-6)

28

HE6402

Tang cuong truyen nhiét trong cac
thiét bi nhiét — lanh
(Heat transfer Enhancement)

2(2-1-0-4)

29

HE6415

K thuat xtr Iy nhiét 4m chinh xéac
(Precise air handling system)

3(3-1-0-6)

Mo dun

(Module:

: Cong nghé

Lanh va Diéu hoa khéng khi

Refrigeration and Air Conditioning)

15

30

HE6405

K¥ thuat lanh rng dung
(Refrigerating systems and
applications)

3(2-1-1-6)

31

HE6130

Danh gia hé thong lanh va diéu hoa
khong khi theo quan diém chu trinh
vong doi

(Refrigerating and Air conditioning
systems analysis by the life cycle
assessment principle)

2(2-1-0-4)

32

HE6044

Tu dong hoa hé théng lanh va
PHKK
(Automatic Control of Refrigeration

3(2-1-1-6)




TT MA SO TEN HQC PHAN KHOT LU?NG Ky hoc
(No.) (Course (Course Name) (Tin chi) (Semester)
ID) (Credit)
and Air conditioning systems)
Thiét ké ¥ tuong hé théng PHKK
33 HE6140 | (Concept design for air conditioning 2(2-1-0-4) 2
system)
Str dung tiét kiém va hiéu qua ning
lugng trong hé théng lanh va
34 HE6172 | PHKK 2(2-1-0-4) 2
(Energy efficiency in refrigerating and
air conditioning systems)
Truyén chét va co so ki thuat say
35 HE6033 | (Mass Transfer and Fundamentals of 3(2-1-1-4) 3
Dryer Engineering
1.3.2  Hoc phan bé sung danh cho Déi tuweng A3 (Preparatory Courses — A3 Group)

NCS thudc ddi tugng A3 can hoc cac hoc phan b sung trong Bang 3.

The candidates in A3 Group should accomplish the preparatory courses listed in the Table 3.

Bang 3. Danh muc cic hoc phan bo sung kién thic danh cho ddi twong A3 (List of
Preparatory Courses for A3 Group of Candidates)

POI
TUQNG
(Group of
Candidates)

NOI DUNG
(Contents)

MA HP
(Course
ID)

TEN HQC PHAN
(Course Name)

TIN
CHI
(Credits)

KHOI
LUQNG
(Structure)

A3

HE6004

Co hoc chét luu tinh toan cho
qua trinh nhiét

(Computational Fluid Dynamics for
Thermal Processes)

3(2-2-0-6)

B0 sung

HE6150

Phuong phap md hinh héa cac
qué trinh va thiét bi nhiét lanh
(Methodology of thermal process
and equipment modeling)

3(2-2-0-4)

(Preparatory
courses)

HEG6010

Truyén nhiét cong nghiép
(Industrial Heat transfer)

3(3-1-0-6)

HEG6140

Co so 1y thuyét tinh chat nhiét
vat ly cta cac vat liéu
(Fundamentals of thermophysical
properties of materials)

3(3-1-0-6)

HEG6040

Pong luc hoc chét luu ung dung
(Applied fluid dynamics)

3

3(3-1-0-6)

1.3.3  Hoc phan bé sung danh cho Poi twong A4 (Preparatory Courses — A4 Group)

NCS thudc ddi tugng A4 can hoc cac hoc phan b sung trong Bang 4.

The candidates in A4 Group should accomplish the preparatory courses listed in the Table43.

Bang 4. Danh muc cic hoc phan bd sung kién thic danh cho ddi twong A4 (List of
Preparatory Courses for A4 Group of Candidates)

POI
TUQNG

NQI DUNG
(Contents)

MA HP
(Course

TEN HQC PHAN
(Course Name)

TIN
CHI

KHOI
LUONG




(Group of ID) (Credits) | (Structure)
Candidates)
Xac suit théng ké va Qui hoach
thuc nghiém
MI3180 (Statistics ~ and  Experimental 3 3(2-2:0-6)
Design)
Co hoc chét luu tinh toan cho
. qua trinh nhiét
BO6 sung HEG004 (Computational Fluid Dynamics for 3 3(2-2-0-6)
A4 (Preparatory Thermal PrOCESSES)
courses) Phuong phdp md hinh hoa cac
HE6150 qud trinh va thiét bi nhiét lanh 3 3(2-2-0-4)
(Methodology of thermal process
and equipment modeling)
HE6001 | Chuyén dé 1/Seminar 1 3 3(0-0-6-6)
HE6002 | Chuyén dé 2/Seminar 2 3 3(0-0-6-6)




