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Pé cudng mon hoc

LO HOI VA THIET Bl DOT

(Steam Boilers and Burners)

S6 tin chi 3(2.2.5) MSMH: | ME3043
S6 tiét Téng: 60 | LT: 30 TH: 15 TN: 15 BTL/TL: X
Ti 18 danh gia BT: TN: 10% KT:20% | BTL/TL:20% | Thi: 50%

Hinh thirc danh gia

- Hogt dgng nhém: bdo cdo thic hanh vé 16 hoi va thiét bi dot
- Kiém tra: Thi Viet — 45 phat
- Bai tdp lon: 4 bai tap vé nha

Thi: Thi Viét — 90 pht

Mon tién quyét

Mobn hoc trudce

Bom, quat, may nén

Nhiét dong va truyén nhiét

ME2039
ME2041

M6n song hanh

CTDT nganh

Ky thuét nhiét

Trinh d6 dao tao

Pai hoc

Cap d6 mon hoc

Sinh vién nam thar 3

Ghi chu khac

Thuc hanh / thi nghiém trén mo hinh thyc té tai PTN Nhiét lanh

1. Muc tiéu cua mon hoc

Moén hoc nay gi6i thiéu cho sinh vién hiéu biét vé cdu tao, nguyén Iy lam viéc cia céc
loai 16 hoi thuong gip trong nha may nhiét dién va trong cong nghiép bao gém: nhién liéu va
qua trinh chay, trao d6i nhiét, qua trinh thuy dong, khi dong trong 10 hoi.

Mén hoc ciing gitip cho sinh vién hiéu biét vé cac hé thong ddt, hé thong cap nudc, hé théng tur
dong an toan, cac thiét bi phu khac cua 10 hoi.

Thong qua mén hoc sinh vién s& c6 kha nang tinh toan thiét ké va tinh toan kiém tra 16 hoi.

Course Objectives:
The aim of this course is to provide students with knowledge to understand the construction and
working principle of steam boilers, concerning: fuel and combustion procces, heat exchange,
hydrodynamics and aerodynamics in boilers.
Students also understand the typical firing systems, feed water systems, automatic control
systems, and boiler accessories.
During this course, students will get skills required for boiler design and/or verified calculation.

2. Noi dung tém tit mén hoc

Lo hoi 1a thiét bi ding dé bién nhiét toa ra khi chay nhién liéu thanh hoi nudc c6 nhiét d6 va ap

suat cao, dugc str dung rong rai trong nha may nhiét dién va xi nghi¢p cong nghiép.

Thong qua mén hoc sinh vién s& dugc phat trién cac kién thuc va ky nang lién quan dén nhiing
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van dé sau:

+ Céc loai 10 hoi va nguyén 1y lam viéc ctua chung;
+ Nhién liéu va qua trinh chay;

+ Can bang nhiét va hiéu suit 10 hoi;

+ Budng ltra va Thiét bi ddt;

+ Céc bé mat truyén nhiét cua 10 hoi;

+ Tinh toén thiét ké 10 hoi;

+ Ché do nudc cua 10 va chat lugng hoi;

+ Hé thdng trang, thiét bi phu cua 10 hoi.

Course outlines:

The function of steam boilers is to convert the heat released from fuel burning into steam with
high parameters necessary for electricity generation and for heat supply. During the course the
students will develop their skills and knowledge in the following areas:

+ Boiler types and their working principles;
+ Fuels and combustion;

+ Heat balance and boiler efficiency;

+ Boiler furnace, and Burners;

+ Heating surfaces;

+ Boiler calculation;

+ Feed-water treatment and steam quality;
+ Boiler equipment and accessories.

3. Tai liéu hoc tap

Séch, gido trinh chinh

[1] Pao Ngoc Chan, Hoang Ngoc Pong, Lo hoi & Thiét bi dot, NXB Khoa hoc va K thuat, Ha
ndi, 2008
[2] Pham Lé Dan, Nguyén Cong Héan, Céng nghé 16 hoi va mang nhiét, NXB Khoa hoc va k¥
thuat, Ha Noi, 2001
[3] Basu P., Kefa C., Jestin L., Boilers and Burners: Theory and Design, Springer — Verlag,
New York, 1999

Sach tham khao

[4] Tran Thanh Ky, Thiét ké lo hoi, DH Bach Khoa HCM, 1990
[5] Donatello Annaratone, Steam Generators: Description and Design, Springer, 2008

[6] The Babcock and Wilcox Company, Steam: Its generation and use, 2005

4. Cac hiéu biét, cdc ky nang can dat dwoc sau khi hoc mén hoc

STT ] Chuin diu ra mon hoc ] CDIO

L.O.1 | Nam duoc nguyén ly lam viéc, cau tao mét so kiéu 10 hoi chu yeu 1.1,1.2,
L.0.1.1 - Hiéu nguyén Iy 1am viéc cua 16 hoi trong nha may dién. 2'13;.?:331;'4’
L.0.1.2 - Hiéq nguyén ly lam viéc, cau tao caa mot so loai 10 hoi
cong nghiép dién hinh.

L.0.2 | Tinh toan qua trinh chay nhién li¢u 1.1,1.2,
L.0.2.1 — Biét dwoc cac dic tinh cua nhién liu 2.1,2.2,23,
L.0.2.2 — Xac dinh thé tich khdng khi, thé tich va entanpi cua khoi. 31,32

L.0.3 | Xac dinh dugc hiéu suat 16 hoi 1.1,1.2,
L.0.3.1 — Biét lap phuong trinh can bang nhiét va cong thic tinh hiéu 2'1?; izé 2'3'

suit 16 hoi
L.0.3.2 — Hiéu va xac dinh dugc cac ton that nhiét trong 10
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L.0.4 | Nam duoc nguyén ly cau tao va dic diém cac loai buong hra va thiét | 1.1, 1.2,
bi dot 2.1,22,23,
L.0.4.1 — Nam dugc nguyén ly ciu tao va dic diém budng lira ghi 3.1,3.2
L.0.4.2 — Nam dugc nguyén ly lam viéc, dac diém cua budng hira
phun va budng lira ting sdi
L.0.4.3 — Biét duoc so do va dic diém cac hé théng chuan bj nhién
ligu dot
L.0.5 | Hiéu dugc nhiém vu, cau tao va dic diém cac bé mat truyén nhiét coa | 1.1, 1.2,
10 hoi 2.1,2.2,23,
L.0.5.1 — Hiéu vé dan ong sinh hoi, bd quéa nhiét va bo quéa nhiét | 3.1, 3.2
trung gian
L.0.5.2 — Hiéu vé bd ham nuéc va bo say khong khi
L.O.6 | Biét thuc hién tinh toan trao doi nhiét trong 10 hoi 11,1.2,
L.0.6.1 — Tinh toan trao d6i nhiét bic xa trong budng lira, xac dinh 2'19; i33 3'4’
nhiét do khoi ra. B
L.0.6.2 — Tinh toan trao ddi nhiét trong duong khéi phia sau budng
lra
L.O.7 | Hiéu céc yéu cau vé chat luong nudc cap va chat lugng hoi 1.1,1.2,
L.0.7.1 — Hiéu tai sao phai bao dam chat luong nude 16 hoi 2'1?; i33’ ;'4’
L.0.7.2 — Biét cac phuong phap xur 1y nuéc cap cho 10 hoi B
L.0.7.3 — Hiéu vé yéu cau chit lugng hoi va phuong phap thu nhan
hoi sach
L.0.8 | Biét phuong phép tinh sitc bén nhiing chi tiét chinh caa 10 hoi 1.1,1.2,
2.1,2.3,2.4,
3.1,32
L.0.9 | Hiéu rd cac trang bi phu cua 16 hoi
L.0.9.1 — Biét tinh toan hé thong thong gid 10 hoi
L.0.9.2 — Hiéu vé c4c thiét bi do kiém, an toan
L.0.9.3 — Nidm duoc hé thong kiém soat van hanh 16 ty dong
L.0.10 | Nang cao k¥ nang lam viéc nhom 3.1,3.2,4.3,
44,45
L.0.11 | Tang cuong von thuat ngit chuyén mén bang tiéng Anh 11,12, 21,
2.4,3.1,3.2
Course Learning outcomes:
When you finish this course, you will be able to:
Course Learning Outcome CDIO
L.O.1 | Understand working principle of boilers, construction of some basic 1.1,1.2,
types of boilers 2.1,2.3,24,
L.O.1.1 — Understand working principle of power boilers 3.1,32
L.0.1.2 — Understand working principle and construction of some
typical industrial boilers
L.O.2 | Solve problems related to fuel combustion 1.1,1.2,
L.0.2.1 — Determine properties of fuels 21,2.2,23,
L.0.2.2 — Calculate volume and enthalpy of air and combustion | 3.1,3.2
products
L.0.3 | Determine boiler efficiency 1.1,1.2,
L.0.3.1 — Establish heat balance, and formulars for boiler efficiency 2.1,2.2,23,
calculation 31,32
L.0.3.2 — Determine heat losses in boiler
L.O.4 | Understand working principle, construction, features of basic types of 1.1,1.2,
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furnarces and burners 21,2.2,2.3,
L.0.4.1 — Understand grate firing systems 31,32
L.0.4.2 — Understand pulverised fuel firing systems and fluidised bed
firing systems
L.0.4.3 — Understand fuel preparation systems
L.O.5 | Understand role, construction, features of boiler heating surfaces 1.1, 1.2,
L.0.5.1 — Understand evaporators and superheater 21,22,23,
L.0.5.2 — Understand economizer and air heater 31,32
L.O.6 | Demonstrate the calculation of heat transfer taking place in boilers 1.1,1.2,
L.O.6.1 — Calculate heat transfer by radiation in boiler furnace. 2.1,23,2.4,
i 3.1,32
Determine gas oulet temperature
L.0O.6.2 — Calculate heat transfer in the flue paths after furnace
L.O.7 | Understand quality requirements for boiler feed-water and steam 1.1,1.2,
L.0.7.1 — Know how to keep required quality of boiler feed-water 2'1?; i% 3'4’
L.O.7.2 — Understand methods applied for boiler feed-water treatment T
L.O.7.3 — Understand quality requirements for generated steam
L.0.8 | Demonstrate the thickness calculation of the boiler pressure parts 1.1,1.2,
2.1,2.3,24,
3.1,3.2
L.0.9 | Understand main boiler equipment and accessories
L.0.9.1 — Determine the gas pressure drop in the boiler system
L.0.9.2 — Understand the devices for measurement, test, and safety
L.0.9.3 — Understand the boiler control systems
L.0.10 | Improve teamwork skills 3.1,3.2,4.3,
44,45
L.O.11 | Understand more terminology terms (in English) of boilers and | 1.1, 1.2, 2.1,
burners 2.4,3.1,3.2

5. Huong din cach hoc - chi tiét cach danh oia mon hoc

Cach hoc:

Ap dung cac phuong phéap hoc tép tich cuc, chu dong trén 16p: két hop truyén dat kién

thirc thong qua bai giang, xem video, md phong, hudng dan bai tap trén 16p, dit cau
hoi dé sinh vién tra 101, tao cac hoat dong thdo ludn, thi dua gitta cac nhoém, khuyén

khich sinh vién dat cau hoi va trinh bay suy nghi cd nhan.

Dua bai giang, bai tap, d€ cuong mon hoc, cac thdong bdo, yéu cau ve bai tap, do an,

cac tai liéu tham khdo, diém danh gid, diém thi vv... 1én website E-learning dé sinh
vién c6 thé chu dong hon trong viéc hoc tdp; tao dién dan trao doi cac van dé lién quan

dén mon hoc

Céch danh gia: két hop danh gia thong qua céac hoat dong trén 16p, bdo cdo nhom, cac bai
kiém tra, thi gitta ky va cudi ky. Cu thé nhu sau:

- Hoat dong nhém (thdo ludn, lam bao cédo, vv..)

: 10% tong diém
- Bai tap ca nhan vé nha : 20% tong diém
- Thi gitra ky (Tu luan) : 20% tong diém
- Thi cubi ky (Tu luén) 50% tong diém

Learning Strategies & Assessment Scheme:

Learning Strategies:

The course will be offered simultaneously in class and online. During class time, students will
attend lectures from the instructor; participate in active learning activities such as Questions &
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Answers, problem-based discussion in group, project — based learning, etc. Besides, students
are always able to access online course materials in order to download lectures, exercises,
previous projects and exams, etc. anytime and anywhere they want.

Assessment Scheme:

Your final grade will be based upon your performance in in-class activities, exercises,
homeworks, teamwork participation, and exams. You are encouraged to discuss with others
about homework problems. However, you must prepare your own solution. Midterm and Final
exams will be open book and open notes. You must work on your own for the tests and the

exams.

- Group activity contribution
- Individual homework

- Midterm exam
- Final exam

. 10% of final grade
. 20% of final grade
: 20% of final grade
: 50% of final grade

. Du kién danh sdch Cdn bj tham gia gidng day:

Cac can bo gii"lng day thuoc B moén Cong nghé Nhiét Lanh:
- TS. Nguyén Van Tuyén
- Th.S V& Kién Quoc

. Noi dung chi tiét:

Tuén Noi dung Chual.l q?u ra Hoat dong day va hoc Hoat dggg CELL
chi tiet gla
1 Gidi thiéu mon hoc: » Nguoi day:

- Tong quan vé mon L.OL1  —1 - Giang bai két hop trinh chiéu cic slide bai | _ \Mco#: Theng
hoc: tam quan trong Hiéu nguyén giang powerpoint e,
ctia moén hoc, yéucau | ly lam viéc qua céc cau trac
vé chuan dau ra, cia 10 hoi | - Giéi thiéu cho sinh vién cac vi du, hinh nghiém on tap
phuong.phép danh gia, trgng nha May |  anh minh hoa, videos, vv... vé& hoat dong chuong 1 trén 16p
thang diém, vv... di¢n. ctia 16 hoi trong nha may dién.

Chwong 1: Nguyén ly - Pit cau hoi cho SV suy nghi va tra 10i
lam viéc va cau tao 1o
hoi » Nguwoi hoc:
1.1 Vai tro cua 10 hoi va - Tra 161 cau hoi GV duara
phan loai L
1.2 Cac dac tinh k¥ thuat - Dat céu hdi cac van d€ quan thm
cua 10 hoi
1.3 Nguyén ly lam viéc
cua 10 hoi nha may dién
2 ) LO.12 - > Nguwoi day:
Nhic lai ngi dung chinh T!'éti‘ NQUYEN | - Giang bai két hop trinh chiéu cac slide bai
cuiia bai giang trudc y lam viéc, iane powerpoint
ciu tao cua| S EPOMP
1.4 Lo hoi cong nghi¢ép | mot so loai 10 | - Giéi thi€u cho sinh vién céc vi dy, hinh
(ImSinl?ah . ho;]“ c(;r}g anh minh hoa, videos, vv... vé& ciu tao va
S Lohoiongnuée | nghiep  dien | oot qone ciia 16 hoi cdng nghié
1.6 Mot sé thiét bi cdp | hinh. oat dong cua lo hot cong ngniep.
nhiét khac - Pit cau hdi cho SV suy nghi
- MCQ#1: cic cau tréc nghiém trén 16p
» Ngudi hoc:
- Tra 101 cau héi GV dua ra
- Pit cau hoi cac van dé quan tam
L.O.11 - Tang » Nguoi day:
cudng  von | _ gy dyng nhiéu slide bai giang bang tiéng
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R A
Chuan dau ra

Hoat dgng danh

Tuan Noi dung chi tiét Hoat dong day va hoc gia
thudt nglr | Anh
chuyén  mon )
bing tiéng | - St dung céc video mé phéng hoatrd(f)ng
Anh cta 10 hoi voi thuyét minh bang tieng Anh
- Giai thich cac thuét ngir tiéng Anh
» Nguwoi hoc:
- (Pugc khuyén khich) St dung thuat ngi
tiéng Anh khi tra 16 cau hoi GV dua ra
L.0.10 -Néng
cao !(37 nang |» Nguoi day: - SVY: banh gia
lam vi¢c nhém | _ yey cAu chia 16p thanh cac nhom vadinh | qua y kién SV
hudng kiéu thiét bi 16 hoi ma SV trong thong qua “Khao
nhém s& lam cac bai tip vé nha sat cubi mon hoc”
» Nguwoi hoc:
- Chu dong chia thanh cac nhom. Bau nhom
truong
- Théo luan dé thong nhét ké hoach phéi
hop khi lam céc bai tap vé nha
3 | Nhic lai ndi dung chinh | L.0.2.1 — Biét > Nguoi day: - IHW #1: Theo két
ciia bai gidng truéc duge cac dac | - Giang bai két hop trinh chiéu céc slide bai | qua bai tap vé nha
cn ten t!rjh cta nhién giang powerpoint s6 1
Chuwong 2: Nhién li¢u | liéu
va tinh todn qué trinh - Trinh bay mét s6 vi du, hinh anh thuc té - MEX: Dya vao
chay vé nhién liéu thudng sir dung két qua thi gitra ky
2.1. Thanh phi‘m va dac - Giao cho mdi SV/nhém SV mot dang 10
tinh ctia nhién li€u hoi va loai nhién liéu cu thé s& dung cho
o ) céc tinh toan thyc hién trong tat ca cac bai
2.2. Cac loai nhién li¢u tap vé nha
thuong dung cho 10 hoi P ’
2.3. Nhiét do dong suong - Pua ra céc yéu cau cho Bai tap vé nha #1
cua khoi
- biét cau hdi cho SV suy nghi va tra 161
» Nguwoi hoc:
- Tra 161 cau hoi GV duara
- Pt cau hoi cac van dé quan tim
4 Nhic lai ndi dung chinh | L.0.2.2 — Xac » Nguoi day:
cia bai gidng trude ﬁ]ﬂh ﬂll; ) “ﬁb - Giang bai két hop trinh chiéu c4c slide bai
ong khi, the iang powerpoint
2.4 Tinh toan qué trinh | tich va entanpi glang powetp
chdy nhién liéu ) cta khoi. - Trinh bay vi du vé tinh toan cac so liéu
2h5' Kiém soat ché do cAn thiét khi dét mot nhién lidu cu thé
chay
- biét cau hdi cho SV suy nghi va tra 161
» Ngudi hoc:
- Tra 161 cau héi GV dua ra
- Lién hé v6i loai nhién li€u duoc giao trong
bai tap vé nha
- Pit cau hoi cac van dé quan tam
5 Nhic lai ndi dung chinh | L.0.3.1 — Biét > Nguoi day: - IHW #2: Theo két
cia bai gidng truéc lap  phuong | - Giang bai két hop trinh chidu céc slide bai | qua tinh trong bai

trinh can bing
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R A
Chuan dau ra

Hoat dgng danh

Tuan Noi dung chi tiét Hoat dong day va hoc gia
Chwong 3: Can bing | nhiét va cong | gidng powerpoint tdp vé nha so 2
nhiét va hiéu suat 16 hei | thuc tinh hi¢u )

31 Can bé“mg nhiét va | sudt16 hoi - Trinh bay cac vi dy, hinh anh lién quan - MEX: Dva vao
tinh higu suit 16 hoi dén cac ton that nhiét va hiéu suat 16 hoi. két qua thi gitra ky
3.2 Xac dinh hiéu suat 1o | L.0.3.2 - o N
hoi Hidu va xac | - Puaracac yéu cau cho Bai tap v¢ nha #2
d}nh dch C_élc - Goi y cho SV p dung vao tinh toan ddi
ton that nhigt tuong 16 hoi cu thé dugc giao cho nhom
trong 10 ne ; -
5 » Nguwoi hoc:
L.O0.10 -Nang | _ 14 14 cac cau hoi cia gido vién
cao ky nang
lam vigc nhdm | - Thao luén nhom, phén tich dé ap dung
viéc x4c dinh cac tén that nhiét va hiéu
sut phit hop voi dbi tugng 16 hoi cu thé
dugc giao
6 | Nhic lai ndi dung chinh | L.O.4.1 - > Nguoi day: - IHW #2B: Theo
ctia bai gidng truéc Nam — dugC | - Giang bai két hop trinh chiéu c4c slide bai | két qua tinh trong
N L nguyen . ly Ca}u giang powerpoint bai tap vé nha s6 2
Chuong 4: Buong ltra 10 | tao  va  dac
hoi va thiet bi dot diem buong | - Trinh bay cac vi dy, hinh anh, video vé - MEX: Dua vao
4. 1. Nhing yéu cau doi | lra ghi c4u tao va hoat dong cua 10 hoi véi budng két qua thi gitra ky
véi budng Itra va cac dac i .
. A R ua ghi
tinh cong nghé¢
4.2 Buong ltra ghi - Yéu cau SV lién hé véi ddi tugng budng
lira trong bai tap vé nha
» Ngudoi hoc:
- Tra 161 cac cau hoi cua giao vién
- Lién hé v6i loai budng lira cuia 16 hoi duoc
giao trong bai tap vé nha
- Pit cau hoi cac van dé quan tam
7 LO4.2 - » Nguoi day: - FEX: Dya vao ket
Nam I,d}rﬁvc - Giang bai két hop trinh chiéu cac slide bai | qua thi cudi ky.
Nhic Iai ngi dung chinh | "9YeN Y 1M oiang powerpoint
cuiia bai giang trudc V!?C va gac 5
diém  buong | - Trinh bay cac vi du, hinh anh, video vé
4.3 Budng lira phun lra phun va | pudng lira ghi va budng lira ting sbi
PO n buong lira tang
4.4 Buong lua tang s6i SBi >  Nowdi hoc:
45 Hg théng chuin bj VAN
nhién lidu dét - Tra 101 cac cau hdi cta giao vién
- Pit cau héi cac van dé quan tim
L.0.4.3 - Bict > Nguoi day: - FEX: Dya vao két
guchsq do va | - Giang bai két hop trinh chiéu cac slide bai | qua thi cudi ky.
ac diém cac 2 ;
: ) 1ang powerpoint
hé thong gang p P
chuan bi nhién | - Trinh bay c4c vi du, hinh anh, video vé
ligu dot nguyén 1y hoat dong ctiia mét s6 hé théng
ddt tiéu biéu
» Nguwoi hoc:
- Tra 161 cac cau hoi cua gido vién
- it cau hoi cac van dé quan tim
8 Nhic lai ndi dung chinh | L.0.5.1 - » Nguoi day: - FEX: Dya vao két

cuia bai giang trudc

Chuong 5: Cic bé mit

Hicu vé dan
ong sinh hoi,
bo qua nhiét

- Giang bai két hop trinh chiéu cac slide bai
giang powerpoint

qua thi cudi ky.
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R A
Chuan dau ra

Hoat dgng danh

Tuén Noi dung chi tidt Hoat dong day va hoc o
trao d6i nhiét trong 16 | vd bO qua | - Trinh bay vi du, hinh anh, video vé cac bé
hoi ) ) nhigt  trung | mjt sinh hoi va bo qua nhiét
5.1 Céac beé mat ong sinh | gian ) o ) 7
hoi - Nhan manh nhitng van dé / sy c¢6 co thé
5.2 B qua nhigt xdy ra d6i v6i dng sinh hoi va bo qué nhiét
> Nguoi hoe:
- Dt cau hoi/ Tra 101 cac cau hoi cua gido
vién
- Lién hé vé6i dan dng sinh hoi va bo qua
nhiét cta 16 hoi dugc tinh trong bai tap
9 | Nhic lai ni dung chinh | L.0.6.1 - Tinh > Nguoi day: - IHW #3: Theo két
cia bai giang truéc todn trao doi | - Giao bai tap vé nha s6 3 cho VS/nhém qua tinh trong bai
nhiét buc xa SV, noi dung: tinh toan thiét ké budng lira | tap vé nha sb 3
Chwong 6: Tinh nhiét | trong bu@ng 16 hoi
thiét bj 10 hoi lra, xac dinh ) x e A A
6.1 Nhiém vu va trinh tu | nhiét do khoi | - Huéng dan phuong php tinh nhi¢t buong
tinh nhiét 16 hoi ra. Itra, Iuu y t6i dac diém riéng cua tirng
6.2 Tinh trao doi nhiét nhom bai tap
birc xa trong budng » Ngudoi hoc:
lira -Thao lugn nhém, dwa ra cich ap dung
phuong phép tinh cho loai budng Itra trong
bai tdp dugc giao
10 | Nhic lai ni dung chinh | L.0.6.2 — Tinh > Nguoi day: - IHW #4: Theo két
cua bai giang trudc todn trao dOi | - Giao bai tap vé nha sb 4 cho VS/nhém qua tinh trong bai
_ ‘ nhi¢t  rong | gy ni dung: tinh toan thiét ké bé mit tap v& nha sb 4
6.3 Tinh nhiét cac bé mat | duong khoi A ny aAs
nhan nhiét déi luu | phia sau | Mhénnhitdoilwu o
budng lira - Hudng ’dan phuong phap tlnhﬂbe mat nhan
nhiét doi luu, Ivu y téi dac diém riéng cta
ting loai bé mat
» Ngudoi hoc:
-Thao ludn nhém, dua ra cach ap dung
phuong phap tinh cho loai bé mat nhén
nhiét d6i luu trong bai tap dugc giao
11 Chuong 7: Tén dung | LOS2 - » Nguoi day: - FEX: Dya vao két
nhiét khoéi thai ;[iéu Ve b | - Giang bai két hop trinh chiéu cac slide bai | qua thi cudi ky.
am nuéc va 2 .
7.1 B ham nuée bo shy khong | SongPowerpomt
7.2 B¢ sy khong khi khi - Trinh bay vi du, hinh anh, video vé b
ham nudce va bo siy khong khi
- Nhén manh nhitng van dé / su ¢b co thé
xay ra dbi véi bo ham nudc va bo say
khong khi
» Nguwoi hoc:
- Dt cau hoi/ Tra 161 cac cau hoi cua giao
vién
- Lién hé v6i bo ham nuéc va bo siy khong
khi cta 10 hoi dugc tinh toan trong bai tap
12 | Nhic lai ndi dung chinh | L.O.5.2 - » Nguwoi day: - IHW #4: Theo két

cuia bai gidng truéc

7.3 Tinh toan bo ham
nudc va bg say
khong khi

Hiéu vé ho
him nudc va
bo siy khong
khi

- Huéng dan phuong phép tinh bo ham
nudc va bo say khong khi, luu ¥ toi dic
diém riéng cua ting loai bé mat

» Ngudi hoc:

- Théao luén nhém, dua ra cach ap dung
phuong phap tinh cho bé hdm nuéc va bo
sdy khong khi trong bai tap dugc giao

qua tinh trong bai
tap vé nha s6 4
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R A
Chuan dau ra

Hoat dgng danh

Tuén Noi dung chi tidt Hoat dong day va hoc o
13 | Nhic lai ni dung chinh LO.71 - » Ngudoi day: - AIL#1: Banh gia
cia bai gidng truée Hiéu tai sao | - Giang bai két hop trinh chiéu céc slide bai | dua trén céc phat
. ph?' bao dam giang powerpoint biéu, thao luan
Chuwong 8: Ché d§ nuwée | chat luong LA ,
16 hoi va chét lrong hoi | nudc 10 hoi - Trinh bay cac vi dy, hinh anh cho thay cua cd nhan/nhém
8.1 Nhimg chi tiéu chat nhitng van d& / hu hong cua 16 hoi lién - MCQ#2A: Panh
g?gnlgéccuﬁarimkohci nuée chp quan dén ché d6 nudc gia qtla bai .kAiérn
khong dat chi tidu - Cho céc nhom lam bai tréc nghiém dé thi | 2 Tac nghiém
8.3 Cac phuong phap xu dua giita cac nhém va iy diém thuong trén 10p
1y nude cap cho 16 hoi
8.4 Van de¢ chat lugng » Nguoi hoc:
hoi nude - Tra 16i cac cau hoi cua gido vién
- Tham gia tra 10i céc cu tric nghiém
) > Nguoi day: - AIL#2: Danh gia
L:O-7-2 - Biét | - Giang bai két hop trinh chiéu cac slide bai dua trén cac phat
;i%p l)b(ll}rum})g;/ giang powerpoint biéu, thao luan
nuéc cap cho | - Trinh bay cac hinh anh, video vé thiét bi ctia cd nhan/nhom
16 hoi 1am mém / xir 1y nuée cp 16 hoi - MCQ#2B: Danh
- Cho cac nhom lam bai tric nghiém gla q?a bai .k}em
tra trac nghiém
» Ngudoi hoc: trén 16p
- Tra 101 cac cau hoi cua gido vién
- Tra 16 cac cdu tric nghiém
LO.7.3 - » Nguwoi day: - AIL#3: banh gia
Hicu veé yeu | - Giang bai két hop trinh chiéu céc slide bai dua trén céc phat
C@ Cf‘lét luong giang powerpoint biéu, thao luan
hoi va phuong A ,
phap thu nhan | - Trinh bay cac hinh anh, video vé cac cta cé nhan/nhém
hoi sach phuong phap thu nhan hoi sach - MCQ#2C: banh
- Cho cac nhom lam bai tric nghiém gla q?a bai .kAmm
tra trac nghiém
» Nguoi hoc: trén 16p
- Tra 101 cac cau hoi cua gido vién
- Tra 16 cac cdu trac nghiém
14 | Nhic lai ndi dung chinh | L.O.8 - Biét » Nguoi day: - AlL#4: Banh gia
cia bai gidng trudc phuong  phdp | - Giang bai két hop trinh chiéu cac slide bai | dua trén céc phat
. L tmb suc . b_éAn giang powerpoint biéu, thao luan
Chuong 9: Kim loai ché | nhiing chi tiét LA ,
tao va tinh toan bén 16 | chinh cia 10 | - Trinh bay cac vi du, hinh anh, video thuc cua cd nhan/nhém
hoi hoi té v& két cAu mot sb chi tiét chiu ap luc - FEX: Dua vao két
9.1 Pic diém lam viée va chinh qua thi cudi ky.
yéu cau kim loai trong 10 » Nguoi hoe:
hoi . - Tra 16i céac ciu hoi cta gido vién
9.2 Tinh sic bén nhiing
chi tiét chiu ap lyc - Thao luan nhém, li¢t k€ nhiing bo phan
chiu ap lyc cua 16 hoi trong bai tap dugc
giao
15 Nhic lai ngi dung chinh » Nguoi day: - AIL#5: Danh gia

cua bai giang truéc

Chuwong 10: H¢ thong
thong gio6 10 hoi

10.1 Phan loai hé thdng

L.0.9.1 — Biét
tinh todn hé
thong  thong
i 10 hoi

- Giang bai két hop trinh chiéu cac slide bai
giang powerpoint

- Trinh bay phuong phap xac dinh tro luc
duong khi trong 1o

dua trén cac phat
biéu, thao luan
cua ca nhan/nhom

SVY#1: Tién hanh
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A A Chuén dau ra " 5 Hoat dong danh
Tuan Noi dung chi tiét Hoat dong day va hoc gia
thong gi6 10 hoi ) - Cho SV trao d6i vé dic diém mot sé hé thu thdp ¥ kién SV
10.3 Tinh toan h¢ thong théng thong gi6 16 hoi dién hinh qua “Khdo sat cuoi
thong gi6 10 hoi ) ) . mon hoc”
- H¢ thong hoa kién thirc, chuan bi cho ky
thi cudi ky
- Yéu cau sinh vién tham gia “Khao sat cudi
moén hoc”
ON TAP CHUAN BI > Ngudi hoc:
THI CUOI KY - Tra 161 cac cau hai cta giao vién
- Thao luan nhom, trao d6i vé uu / khuyét
diém ctia mot hé thong thong gi6 cu thé
dugc GV chi dinh
- Tham gia danh gia, dong gop y kién qua
“Khéo sat cudi mén hoc”

TN1 | Khio sat thiét bi 16 hoi | L.O.10 > Nguoi day: - GPJ: Panh gia
thuc té tai PTN Nhiét R _ | - Giao nhiém vu cu thé cho tirng nhom dua vao ban bao
lanh I Nang cao Ky | yyge khitién hanh khao sat thiét bi céo ciia nhom
1. Tim hiéu tong thé cau | nang lam viéc
tao va nguyén ly lam viéc | theo nhom - Yéu cau viéc thao luan va 1am bao cdo
2. Khao sat cac mau
nhién liéu, mau tro xi » Ngudoi hoc:

- Phan cdng cong viée chi tiét cho ting

thanh bién trong nhom

- Thao luan & Lap bao cao cua nhom
L.O.1 - Nam » Nguoi day: - GPJ: Banh gia
duqC  NGUYEN | - Gisi thi¢u toan b thiét bi 16 hoi thyc té va |  dya vao ban béo
1y lam VIEG, | cac mAu nhién lidu, mAu tro xi tai PTN c4o cua nhém
cau tao mot so Nhiat lanh
kiéu 10 hoi chu e
yeu. .| - Pit cac cau hoi dé SV lién hé thyc té voi
L.O2.1 . B'f:t nhitng van dé Iy thuyét
dugc cac dac
tinh cta nhién » Nguoi hoc:
ligu - Khao sat moé hinh mot cach tich cuc

- Dat cau hdi/ tra 101 cau hdi cla gido vién

TN2 | 3. Khdo sat h¢ thong dot | L.O.4.3 — Biét » Nguoi day: - GPJ: Panh gia
dau cta 10 hoi nay, tan dugc so do Va | - Gigi thiéu cac hé thdng va thiét bi dét ddu | dua vao ban bao
suong bang khi nén dac diem cac i ) 40 ciia nhém
4. Khao sat cau tao mot hé thong | - Bdt cac cau hoi dé€ SV lién h¢ thuc t€ voi
s0 phu kién cta h¢ thong | chuan bi nhién | nhiing vén dé 1y thuyét
a6t lidu dbt. B
5. Khéo sat trinh ty van » Nguoi hoc:
hanh mot thiét bi dot dau, - Khao sat mo6 hinh mot céch tich cuc
tan suong ap lyc. et A

- Dat cau hdi/ tra 161 cau hdi cua gido vién
TN3 | 6. Tim hiéu chirc ning L.0.9.2 - » Nguwoi day: - GPJ: Panh gia

cua céc trang thiét bi phu
16 hoi

Hiéu veé céac
thiet bi do
ki€m, an toan.

- Gi6i thiéu céc trang thiét bi phy ctia 10 hoi

- it cac cau hoi dé SV lién hé thuc té véi
nhitng van d¢ 1y thuyét
» Ngudi hoc:
- Khao sat mo6 hinh mét cach tich cuc

dua vao ban bao
c4o ctia nhom
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A A A -
Tudn Noi dung Chuan dau ra Hoat dong day va hoc Hoat dong danh
chi tiet gia
- Dat cau hdi/ tra 161 cau hoéi cua gido vién
TN4 | 7. Tim hiéu hé thong xtr | L.O.7.2 — Biét > Nguoi day: - GPJ: Panh gia
Iy nuée va cap nude vao | cac  phuong | - Gisi thi¢u h¢ thng xir 1y nude va cap dya vao ban bao
10 pha}p )A’(u y nude vao 10 tai PTN Nhiét lanh c4o ctia nhom
nugc cap cho
16 hoi - Dt cac cau hoi dé SV lién hé thuc té véi
nhiing van d¢ Iy thuyét
» Nguwoi hoc:
- Khao sat moé hinh mot cach tich cuc
- Dat cau hdi/ tra 161 cau hoéi cua gido vién
TIN5 | 8.Kiém soat tu dong, van L.Q.9.3 - » Nguwoi day: - GPJ: Danh gia
hanh 16 hoi Nam duge hé | - Gisi thi¢u cac thiét bj kiém soat van hanh | duya vao ban béo
th‘{ng R kl‘em 16 hoi cao cia nhom
soat van hanh
16 tr dong. - Dit cac cau hoi dé SV lién h¢ thyc té voi

nhitng van d¢ 1y thuyét

» Ngudoi hoc:
- Khao sat mé hinh mot cach tich cuc

- Dat cau hdi/ tra 101 cau hdi cla gido vién

THI Cp(")l ng
(50% tong dieém)

Luu y: Cdc tir viét tdt trong Bang trén dwoc gidi thich & Bang bén dudi:

Ky hiéu T tiéng Anh Nghia tiéng Viét

ATT | Attendance Chuyén can

AlL Activity in class Hoat dong trén 16p

EIL Exercise in class Bai tap trén 16p

IHW | Individual homework | Bai tap ca nhan vé nha

GHW | Group homework Bai tap nhom vé nha

MCQ Multi-choice Kiém tra tric nghiém trén 16p

questionnaires

MEX Midterm exam Thi gitra ky

FEX | Final exam Thi cudi hoc ky

TSC | Total score Diém tong két

GPJ Group project D6 4n nhom

OPR | Oral presentation Thuyét trinh

SVvY Survey Khdo sat

L.O. Learning outcome Chuan dau ra
8. Théng tin lién hé
B6 mén/Khoa phu trach B mon Cong Ngh¢ Nhiét Lanh, Khoa Co Khi
Van phong Toa nha B5
bién thoai 08-38647256-5897
Giang vién phu trach Nguyén Vin Tuyén
Email ngvantuyen@hcmut.edu.vn / tuyen55@gmail.com
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Tp.Hé Chi Minh, ngay 17 thang 01 nam 2015

TRUONG KHOA CHU NHIEM BO MON  CB PHU TRACH LAP PE CUONG

PGS. TS. Nguyén Hiru Ljc GS. TS. Lé Chi Hiép TS. Nguyén Viin Tuyén
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