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UBND THANH PHO HO CHI MINH CQNG HOA XA HQI CHU NGHIA VIET NAM

TRUONG CAO PANG LY TU TRQNG Doc 14p — Tu do — Hanh phic
THANH PHO HO CHI MINH
CHUONG TRINH PAO TAO
(Ban hanh theo Quyét dinh so.: /OD-LTT-PT, ngay  thdng 9 nam 2018

ciia Hiéu truong Truong Cao dang Ly Tu Trong Thanh pho H6 Chi Minh)

Tén nganh, nghé: CONG NGHE KY THUAT NHIET

M3 nganh, nghé: 6510211

Trinh d dao tao: Cao ding

Hinh thirc dao tao: Chinh quy (Tin chi)

Poi twong tuyén sinh: T6t nghiép THPT hoic twong duong

Thaoi gian dao tao: 2,5 nam

1. Muc tiéu dao tao

1.1. Muc tiéu chung:

+ Am kién thirc co s, kién thic nganh va chuyén nganh Cong nghé K¥ thuat Nhiét.

+ Poc duoc ban vé so dd dién, nhiét va gidi thich dugc hoat dong, ngu}{én ly ‘lém viéc cac
thiét bi trong h¢ thong lanh dan dung, hé thong lanh cong nghiép, hé thong di€u hoa khong
khi, 10 hoi, thiét bi say.

+ Phan tich dugc cac nguyén nhan, hién twong hu hong trong qué trinh ldp dit, van hanh
cac h¢ thong lanh dan dung va cong nghi¢p, di€u hoa khong khi, dua ra gidi phap
khacphuc.

+ Phan tich dugc cac dac tinh k¥ thuat, so sanh dugc cac thong ) k¥ thuat cia cac chi tiét,
cum chi tiét, cac thiét bi lanh trong hé théng may lanh;

+ Trinh bay duoc chirc ning va pham vi sir dung cua cac thiét bi trong timg linh vurc.
+ C6 kién thirc vé an toan lao dong trong cong nghiép.
1.2. Muc tiéu cu thé:

+ Thyc hi¢n dugc quy trinh lép dat cac thiét bi trong cac h¢ théng lanh, hé théng Diéu hoa
khong khi hé théng Say, Lo hoi ding yéu cau ky thuat, cong nghé, an toan cho ngudi va
thiét bi;

+ Thyc hién dugc quy trinh bdo tri, bao dudng cac thiét bi lanh dat yéu cau k¥ thuat, cong
nghé, an toan cho ngudi va thiét bi;

+ Hiéu chinh cac thong sd k¥ thuat cia cac thiét bi lanh dam bao dat yéu ciu k¥ thuat,
cong nghé, an toan cho ngudi va thiét bi;



+ Ban giao thiét bj (hé thong may lanh cong nghiép hoic hé théng diéu hoa trung tam...)
va hudng din sir dung (hodc chuyén giao cong nghé) cho nguoi sir dung;

+ T6 chuc va diéu hanh dugc hoat dong cua to, nhém lap dit;
+ Hudng dan duoc tho dudi bac va tho phu trong cac cong viéc;
+ Van hanh, khai thac céc thiét bj lanh an toan dung k¥ thuat;

+ St dung cac trang bi bao hd an toan ding ky thuat, so ciru dugc nan nhan khi xay ra su

14
A

cO0.
1.3. Vi tri viéc 1am sau khi tt nghiép:

+ Kha ning cong tac: Pam nhiém céc cong viéc vé dién lanh nhu thiét ké co ban va thi
cong cac hé thong lanh diéu hoa khong khi tai cac cong ty co dién lanh, cac xi nghiép nha
may ché bién thuy — hai san, cong nghé lanh thyc phém, nha may dét, dugc phém, cac cao
dc van phong, khach san, siéu thi.

+ Vi tri cong tac: Nhan vién k¥ thuat dién lanh hodc can b quan ly diéu hanh trong doanh
nghiép.

2. Khoi lwgng Kién thirc va thoi gian khoa hoc:
- S6 lwong mén hoc: 40
- Khéi lugng kién thirc, k¥ nang toan khoa hoc: 90 tin chi
- Khéi luong cac mon hoc chung/ dai cwong: 495 gid
- Khéi lvong cac mon hoc chuyén mén: 1440 gio
- Khoi lugng Iy thuyét: 780 gio; Thuc hanh, thuc tap, thi nghiém: 1155 gio
- Thoi gian khoa hoc: 2,5 nam

3. N¢i dung chwong trinh:

Thoi gian hoc tap ( gio)
] Trong do
M3 mon Tén mon hoc 'tslfl Té Thue P ﬁnh/'
hoc ' v || Ly | thwetdp/thi
50 | thuyée | nghiém/bai | T o
y tap/ thao
ludn
| Cac mon hoc chung/ | 55 | 45 | 51p 255 28
dai cuwong
LLCT104 | Gi4o duc Chinh trj 4 75 41 29 5
LLCT105 | Phap luat 2 30 18 10 2
KHCB105 | Gido duc thé chat (*) 2 60 5 51 4
KHCB107 | G140 duc quoc phong 4 | 75 | 36 35 4
va An ninh (*)
CNTT101 | Tin hoc 4 75 15 58 2




KHCB101 | Tiéng Anh 1 3 40 14 24 2
KHCB102 | Tiéng Anh 2 3 40 14 24 2
KHCB103 | Tiéng Anh 3 2 40 14 24 2
KT101 | K¥ ning mém (*) 4 60 55 5
I Cac mon hoc chuyén | o) | 440 | 506 900 34
mon nganh, nghé
1.1 Mén hoc co s 16 | 240 | 226 0 14
DLANH131 | Nhiét dong k¥ thuét 3 45 43 2
DLANH132 | Truyén nhiét 2 30 28 2
DLANH103 | Co s¢ k¥ thuat dién 3 45 43 2
DLANH104 | Bién tir co ban 2 30 28 2
DLANH105 | Autocad 2 30 28 2
DLANH111 | [rang bidignh¢ thong | 30 | 28 2
lanh
DLANH106 | Bom - Quat - May nén 2 30 28 2
12 | Monhocchuptnmon | a9 | 1080 | 168 900 12
nganh
DLANH138 | Vat liéu dién lanh 1 15 13 2
K§ thuat diéu hoa
DLANH108 khong khi 3 45 43 2
DLANH109 | Co so k¥ thuat lanh 3 45 43 2
DLANH112 | Ky thuat sy 2 30 28 2
DLANH122 | Lo hoi 2 30 28 2
CK120 | Thuc tap Go 1 30 30
CK121 Thuc tap Han 1 30 30
DLANH113 | Thyc tap lanh co ban 3 90 90
Thuc tap hé thong may
DLANH114 | lanh dan dung va 3 90 90
thuong nghiép
Thuec tap hé thong diéu
DLANH115 hoa khong khi cuc bd 3 90 0
DLANH116 | 1 1¥C @p h¢ thongmdy | = 5 g, 90
lanh cong nghi¢p
Thuc tap trang bi dién
DLANH118 | | - théng nhiét lanh 3 90 90
DLANH123 gle“ hoakhong khi O 15 /y 1 45 | 13 30 2
DLANH141 | P 4n co sé nganh 1 45 45
DLANH142 | P an chuyén nganh 1 45 45
DLANH125 | Thuc tap tdt nghiép 6 | 270 270




Mon hoc tu chon
1.3 (chgn 4 trong 8 mén 8 120 112 0 8
hoc)
DLANH133 | Thiét ké kho lanh 2 30 28 2
Thiét ké so bo hé
DLANH130 | thong diéu hoa khong 2 30 28 2
khi
DLANH124 | Chuyén d& may lanh 2 30 28 2
DLANH134 | Nha may nhiét dién 2 30 28 2
DLANH135 | Ning luong tai tao 2 30 28 2
DLANH136 | Van tai lanh 2 30 28 2
DLANH137 | XY thudtthong giova 15 | 55 | g 2
hut bui
DLANH139 | Vénhanhvabaowihé |5 | 55 | 59 0 2
thong lanh
Tong cong 90 |[1935| 718 1155 62

Ca&c mon hoc dugc gin dau (*), Gido duc thé chit, Gido duc qubc phong — An
ninh va Ky nang mém khong tinh vao diém trung binh chung hoc tdp nhung la mon
hoc diéu kién dé xét hoan thanh khéi lugng hoc tap, xét diéu kién duy thi tot nghiép,
cong nhan tét nghiép.

4. Ké hoach giang day

L o Tén Mon hoc _
TT Mi‘l;‘;"“ Tén Moén hoc S"cgi‘“ Hoc truéc (a) Shhu'
Song hanh (b)
Hoc ky 1 18
Mbén hoc bdt budc 18
1 | LLCT104 | Gido dyc Chinh tri 4(3,1,7)
2 | KHCB105 | Gi4o duc thé chat 2 (0,2,1)
3 | KHCB107 Sulnar? (‘i‘;c Quoc phong-An | 4 3 4 7y
4 KT101 | K§ ning mém (*) 4 (4,0,8)
DLANH138 | Vat liéu dién lanh 1(1,0,2)
6 | DLANH131 | Nhiét dong k¥ thuét 3(3,0,6)
Mon hoc tu chon 0
Hoc ky 2 22
Mbén hoc bdt budc 22
7 | KHCB101 | Tiéng Anh 1 3(1,2,3)
8 | DLANH103 | Co so Ky thuat dién 3(3,0,6)
9 | DLANH109 | Co so K§ thuét Lanh 3(3,0,6) | DLANH131(a)
10 | DLANH104 | Bién tir co ban 2 (2,0,4)




11 [ DLANH105 | Autocad 2 (2,0,4)
12 | DLANH111 Ef;‘ﬁlg bi dign h¢ thong 2 (2,0,4) | DLANH103(b)
13 | DLANH132 | Truyén nhiét 2 (2,0,4)
14 | CK120 | Thuyc tap Go 1(0,1,1)
15 | CK121 | Thyc tap Han 1(0,1,1)
16 | DLANH113 | Thyc tap Lanh co ban 3(0,3,2)
Mon hoc tw chon 0
Hoc ky 3 23
Mén hoc bt bugc 19
17 | KHCB102 | Tiéng Anh 2 3(1,2,3)
18 | LLCT105 | Phap luét 2 (2,0,4)
19 | CNTT101 | Tinhoc 4(1,3,4)
20 | DLANH108 | o thuatdieuhoakhong | 5 556y | DL ANH131(a)
Thuc tap hé thbng may
21 | DLANH114 | lanh dan dung va thuong | 3(0,3,2) | DLANH109(a)
nghiép
Thuc tap trang bi dién h¢
22 | DLANH118 théng nhiét lanh 3(0,3,2) | DLANH111(a)
23 | DLANH141 | P6 an co sé nganh 1(0,1,0)
Mon hoc tw chon ( chon 2 trong 4 mon hoc) 4
24 | DLANH133 | Thiét ké kho lanh 2(2,0,4) | DLANH131(a)
Thiét ké so bo hé théng
25 | DLANHI130 | oo 1o khong khi 2 (2,0,4)
26 | DLANH136 | Van tai lanh 2 (2,0,4)
27 | DLANH137 bKli thuat thong gid va hut 2 (2,0,4)
Hoc ky 4 21
Mbén hoc bt budc 17
28 | KHCB103 | Tiéng Anh 3 2(1,1,3)
29 | DLANH106 | Bom - Quat - May nén 3(3,0,6) | DLANH131(a)
30 | DLANH112 | K§ thuét sdy 2(2,04) | DLANH131(a)
31 | DLANH122 | Lo hoi 2(2,04) | DLANH109(a)
Thuec tap hé thong diéu
32 | DLANH115 | - khong khi cue bo 3(0,3,2)
33 | DLANHL16 | 11¥¢ @p h¢ thongmdy 1 5 4 5 5y
lanh cong nghi¢p
34 | DLANH123 | Pidu hoa khong khi 6t6 2(1,1,3) | DLANH131(a)




35 | DLANH142 | B 4n chuyén nganh 1(0,1,0)
Mon hoc tw chon ( chon 2 trong 4 mon hoc) 4
36 | DLANH139 1\;?11;1 hanh bao trihé thong | 5 5 5 4y | pLANH131(a)
37 | DLANH124 | Chuyén dé méy lanh 2(2,0,4)
38 | DLANH135 | Nang lugng tai tao 2 (2,0,4)
39 | DLANH134 | Nha may nhiét dién 2(2,0,4)
Hoc ky 5 6
40 | DLANH125 | Thuyc tap t6t nghiép 6 (0,6,0)
Tong 90

5. Hwéng din sir dung chwong trinh:
5.1. Huéng dan xdc dinh néi dung va thoi gian cho cdc hoat dong ngoai khéa:

Can cu vao diéu kién cu thé, kha nang cua truong va ké hoach dao tao hang nam theo
tung khoa hoc, 16p hoc va hinh thirc td chirc dao tao da xac dinh trong chuong trinh dao
tao va cong bo theo timg nganh, nghé dé xac dinh ndi dung va thoi gian cho cac hoat dong
ngoai khoa ddm bao ding quy dinh.

5.2. Hudng dan kiém tra hét mén hoc:

Thoi gian td chuc kiém tra hét mon hoc can xac dinh va cé hudng dan cu thé theo
tirng mOn hoc trong chuong trinh dao tao.

5.3. Huéng dan xét cong nhdn tot nghiép:

+ Ngudi hoc phai hoc hét chuong trinh dao tao va phai tich lity da s6 tin chi theo quy
dinh trong chuong trinh dao tao.

+ Hiéu trudng can cir vao két qua tich lily ciia ngudi hoc dé quyét dinh viée cong
nhan tot nghiép cho nguoi hoc.

+ Hiéu truong can ctr vao két qua xét cong nhan tot nghiép dé cap bang tét nghiép
theo quy dinh cua truong.

Thanh phé Hé Chi Minh, ngay — thdng — ndm 2019
HIEU TRUONG



SO PO MOI LIEN HE VA TIEN TRINH PAO TAO CAC MON HQC
TRONG CHUONG TRINH PAO TAO
Tén nganh, nghé: Cong nghé ky thuat Nhiét

Ma nganh, nghé: 6510211

N\ 4 N\
[HOCKY]_ HOC KY 2 [ HOC KY 3 } [ HOQC KY 4 }
) J \\§ J
| Gidodue |{ | TiéngAnhl —— »_Tieng Anh 2 — > Tiéng Anh 3 ;
i Chinh tri L . o Phap luat E | » K¢ thuat siy E
: : P! Co so ky v . :
i | Gldodwe i 1) thuatBien | i Tin hoc - » Lo hoi |
' | Quocphong- | + Lo ‘ Dl i
‘| Anninh |1 0] Trangbidién | | ! J| K¥ thuat Dicu hoa > Bom Quat May nén :
! { || héthénglanh | 17| | g khong khi . ‘ |
| | Gidoducthé |1 | | — ] Diéu hoa khong khi :
i chét | F» Truyén nhigt Thyc tap trang bi dign > 0to |
i Co vl hé thong Nhiét Lanh tof - ) !
I T N bl — vl vl .| Thuec tap hé thong dicu —>
i | Kynangmém |\ | ] CO’ASO Ky iy E Thuec tap hé thong may Nl hoa khong khi cuc bo I
| | i | _thudtlanh | 271l janh dan dung va ) |
i —— o v | thuong nghiép | Thuc tap hé théng méay :
i Nhi¢t dong , |5 Thuc tap lanh > i | i lanh cong nghiép i
! ky thuat ME co ban ] Db 4n co so nganh RN !
: ol | — o "| Db an chuyén nganh !
i i |1 | ThuctdpGo —»| i Thiét ké kho Vantailanh | | | ‘ !
i e i | lanh (tu chon) (tu chon) o Chuyén dé Néing lugng
: ' |1 | Thuyc tap Han —» ! — bl may lanh tai tao !
: . E ' |+ Thi€tke so K§ thuat o (tu chon) (tu chon) E
i | Vatlicudién | |1 | Aytocad .y | bdhé théng thonggisva & | - :
! lanh A ' |1,  Diéuhoa hut buyi i |+ Van hanh bao Nha may 5
| Lo bién tur co | khong khi (tuw chon) i —*  tri h¢ thong nhi¢t di¢n :
i i | ban : > (tu chon) o lanh (tu chon) (tw chon) i




CHUONG TRINH MON HOC

Tén mén hoc: CO SO KY THUAT PIEN
Ma moén hoc: DLANH 103
Thoi gian thye hién mén hoc: 45 gio; (Ly thuyét: 43 gio; Kiém tra: 2 gid)
l. Vi tri, tinh chat ciia mén hoc:
— Vitri: bd tri hoc truée cac mon hoc chuyén nganh.
— Tinh chat: 14 m6n hoc co s& .
Il. Muc tiéu mon hoc:
— Kién thirc:
+ Trinh bay dugc cac kién thirc co ban vé mach dién 1 chiéu, xoay chiéu.

+ Phan tich duoc tir trudng cua dong xoay chiéu 1 pha, 3 pha, lam nén tang dé

tiép thu kién thirc chuyén mon phan dién trong chuyén nganh;

— K¥ nang: Rén luyén tu duy logic vé mach dién, nim duoc cac phuong phap co

ban gidi 1 mach dién don gian.

— Nang luc tu chu va trach nhiém: Céan than, kién tri, c6 trach nhi¢ém véi cong

viéc duoc giao.
I11. N¢i dung mén hoc:

1. N§i dung tong quat va phan bo thoi gian:

Thoi gian
Thuc hanh /
TT Tén cac bai trong mén hoc Tong Ly thue tap/ thi | Kiém
) thuyét | nghiém/ bai tra

tap/ thao luan

Chuong 1: Mach dién 1 chiéu
- Khai niém dong 1 chiéu 9 9

- Céc phan tur cua mach di¢n




Céch ghép ngudn 1 chiéu
Cach ghép phu tai 1 chiéu
Cac dinh luat co ban cua
mach dién

Cong va cong suit
Phuong phap dong dién
nhanh

Phuong phap dong dién vong

Chwong 2: Tir trwomg

Khai niém vé tir truong

Céc dai lugng tir co ban

Luc dién tir

Tir truong cia 1 s6 dang day

dan c6 dong dién

Chwong 3: Cam wng dién tir

Nguyén tic bién co ning
thanh dién nang

Nguyén tic bién dién ning
thanh co nang

Hién tuong tu cam

Hién tuong hd cam

Dong dién Phu c6 (x04y)

Chwong 4: Mach dién xoay chiéu

hinh sin 1 pha

Khai niém vé dong dién hinh
sin

Céc thong sb dic trung cho
dai luong hinh sin

Gia tri hi¢u dung ctia dong
hinh sin

Biéu thi cac lugng hinh sin




bang do thi véc to

Mach hinh sin thuan tré
Mach hinh sin thuan dién cam
Mach hinh sin thuan dién
dung

Mach dién R- L- C nbi tiép va
song song.

Cong suat va hé so cong suat

Chwong 5: Mach dién xoay chiéu

hinh sin 3 pha

Khai niém vé mach dién hinh
sin 3 pha - Hé thdng dién
xoay chiéu 3pha

Cac dai luong Day - Pha
trong mach di¢én 3 pha

Céch ndi day MFD 3 pha hinh
sao (YY)

Céach néi diy MFP 3 pha hinh
tam giac (A)

Phu tai ndi sao, phu tai can
bang nbi sao

Phu tai cAn bang ndi tam giac
Tt truong dap mach - Tu

truong quay

Cong

45

43

1. Muc tiéu:

2. Noi dung chi tiét:

Chuong 1: Mach dién 1 chiéu

Thoit gian: 9 gio

- Trinh bay dugc nhiing kién thic co ban vé mach dién 1 chiéu, cac ung dung trong

thuc tién, 1am co s& cho viéc tiép thu kién thuc k¥ thuat dién phuc vu chuyén nganh
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- Rén luyén kha nang tu duy logic mach dién.
2. No6i dung chuong:

1.1. Khai niém dong 1 chiéu:

1.1.1. Binh nghia dong dién

1.1.2. Ban chat dong dién trong cac mdi truong

1.1.3. Cuong do dong dién
1.1.4. Mat d¢ dong dién
1.1.5. Pién tré vat dan
1.1.6. Piéu kién duy tri dong dién lau dai
1.2. Cac phén tir cua mach dién:
1.2.1. Binh nghia mach dién
1.2.2. Céc phan tir mach dién
2.2.3. Két cdu 1 mach dién
1.3. Cach ghép ngudn 1 chiéu:
1.3.1. Pau ndi tiép cac nguén dién thanh bd
1.3.2. Pau song song cac nguodn dién thanh bo
13.3. P4u hdn hop cac ngudn dién
1.4. Cac dinh luat co ban cua mach dién:
1.4.1. Dinh lugt Om
1.4.2. Pinh luat Kiéckhbp
1.5. Cong va cong suat:
1.5.1. Cong cua dong dién
1.5.2. Cong suat ctia dong dién
1.6. Phuong phap dong dién nhanh
1.7. Phuong phap dong dién vong

Chuong 2: Tur truong

1. Muc tiéu:

Thoit gian: 9 gio

- Trinh bay dugc nhitng kién thirc co ban vé tir truong, ban chit tir truong dé tir do

hiéu dugc cac ing dung cua tir truong trong céc thiét bi dién thuc té;

- Rén luyén kha ning tu duy triru tugng vé tir trudng cia dong dién v6i Gmg dung cua

no.
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2. Noi dung chuong:

2.1. Khai niém vé tir truong

2.1.1. Tu trudong ctia nam cham vinh ctru

2.1.2. Tu trudong cua dong dién

2.1.3. Chiéu tir truong ctia mot sé day dan mang dong dién
2.2. Céc dai lugng tir co ban

2.2.1. Strc tir dong (luc tir hod)

2.2.2. Cuong do tu truong

2.2.3. Cuong do tu cam

2.2.4. Hé s6 tir tham

2.2.5. Tu thong
2.3. Luc dién tur

2.3.1. Lyc tac dung cta tir 1én day dan c6 dong dién

2.3.2. Luc tac dung giita 2 day dan song song c6 dong dién
2.4. Tir truong cta 1 s6 dang day dan c6 dong dién

2.4.1. Tir truong cia dong dién trong day dan thang

2.4.2. Tr trudng ciia cudn day hinh xuyén
Chwong 3: Cam wng dién tir Thoi gian: 9 gid
1.Muc tiéu:

- Trinh bay va phan tich dugc ndi dung co ban vé cac hién tugng cia cam tng dién tu;

- Rén luyén kha nang tu duy trou tuong vé cac hién tuong cu thé cia cam ung di¢n tur.

2. Noi dung chuong:
3.1. Hi¢n tugng cam ung dién tur:
3.1.1. Pinh luat cdm tng dién tur
3.1.2. Strc dién dong cam tng trong vong ddy co tir thong bién thién
3.1.3. St dién dong cam tmg trong day din thing chuyén dong cit tir trudng
3.1.4. Suc di¢n dong cam Ung trong cudn day
3.2. Nguyén tic bién co ning thanh dién ning
3.2.1. Nguyén tic
3.2.2. Thyc té

3.3. Nguyén tic bién dién ning thanh co ning
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3.3.1. Nguyén tic
3.3.2. Thyc té

3.4. Hién tugng tu cam, hd cam
3.4.1. Hé sb ty cam
3.4.2. Stc di¢n dong tu cam
3.4.3. Hé s6 hd cam
3.4.4. Stc dién dong hd cam
3.4.5. Ung dung

3.5. Dong dién Phu c6 (xo0ay)
3.5.1. Hién tuong
3.5.2. Y nghia

3.5.3. Hiéu trng mat ngoai

Chwong 4: Mach dién xoay chiéu hinh sin 1 pha Thoi gian: 9 gio

1.Muc tiéu:

- Trinh bay duockién thirc co ban vé dong dién hinh sin néi chung va dong hinh sin 1
pha nai riéng;

- Rén luyén kha ning tu duy logic, cic ing dung trong thuc té, van dung hiéu biét tiép

thu cac kién thirc chuyén nganh.
2. No6i dung chuong:

4.1. Khai niém vé dong hinh sin:

4.1.1. Binh nghia

4.1.2. Nguyén Iy tao ra strc dién dong xoay chiéu hinh sin
4.2. Cac thong sb dic trung cho dai lwong hinh sin:
4.3. Gia tri hiéu dung ctia dong hinh sin:

4.3.1. Dinh nghia

4.3.2. Cach tinh theo bién do
4.4. Biéu thi luong hinh sin bang do thi véc to:
4.5. Mach hinh sin thuan tro:

4.5.1. Quan hé dong - ap

4.5.2. Cong sut
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4.6. Mach hinh sin thuan cam:
4.6.1. Quan hé dong - ap
4.6.2. Cong suat

4.7. Mach hinh sin thuin dung:
4.7.1. Quan hé dong - &p
4.7.2. Cong sut

4.8. Mach R - L - C méc nbi tiép:
4.8.1. Quan hé dong ap
4.8.2. Cong huong dién ap
4.8.3. Cac loai cong suét ciia dong dién hinh sin
4.8.4. He s cong suat
4.8.5. Bai tap ap dung

4.9. Kiém tra

Chuong 5: Mach dién xoay chiéu hinh sin 3 pha Thoi gian: 9 gio
1.Muc tiéu:

- Trinh bay va phan tich duogc kién thirc co ban vé dong xoay chiéu 3pha, hé thong
dién xoay chiéu 3 pha
- Rén luyén kha nang tu duy triru tuong cac hién tugng cu thé ctia hé th6ng dién xoay

chiéu 3 pha, tng dung trong thuc té

2. No6i dung chuong:
5.1. Khai niém vé mach dién hinh sin 3 pha:
5.1.1. Binh nghia
5.1.2. Nguyén lymay phat di¢n 3 pha
5.1.3. Biéu thuc strc dién dong 3pha
5.1.4. Do thi thoi gian va do thi véc to
5.2. Céc dai lugng "Day - Pha" trong mach 3 pha:
5.2.1. Cach n6i mach dién 3 pha
5.2.2. Céac dinh nghia
5.3. Cach ndi day may phat dién 3pha hinh sao (Y):
5.3.1. Céch ndi
5.3.2. Quan hé cac dai luong Day - Pha
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5.4. Cach ndi day may phat dién 3 pha hinh tam giac (A):
5.4.1. C4ch ndi
5.4.2. Quan h¢ cac dai lugng Day - Pha
5.5. Phu tai ndi sao (Y):
5.5.1. Mach 3 pha c6 day trung tinh c6 tré khang khong dang ké
5.5.2. Mach 3 pha dau sao ddi ximg
5.6. Phu tai can bang ndi tam giac (A):
5.7. Tt truong quay 3 pha - Tu truong dap mach:
5.7.1. Tur truong quay 3 pha
5.7.2. Tu truong dap mach

IV. Piéu kién thwe hién mén hoc:

1. Phong hoc chuyén mén hoéa: Dung cho mot 16p 1y thuyét.

2. Trang thiét bi, may moc:
— May chiéu PROJECTOR

— Bang, phin cac so dd
3. Dung cu, hoc li¢u,
—Cac so dd
—Giao trinh
—Tai liéu hudng dan hoc sinh hoc.

V. Néi dung va phwong phap, danh gia:

1. Noi dung:

- Kién thtrc:
+ Trinh bay dugc cac kién thirc co ban vé mach dién 1 chi€u, xoay chiéu.

+ Phan tich duoc tir trudng cua dong xoay chiéu 1 pha, 3 pha, 1am nén tang dé

tiép thu kién thirc chuyén mon phan dién trong chuyén nganh;

- K§ nang: Rén luyén tu duy logic vé mach dién, nim duoc cic phuong phép co

ban giai 1 mach di¢n don gian.

- Nang lyc ty chu va trach nhiém:
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+ Thé hién tinh kién tri, can than trong khi st dung trang thiét bi nghé, cling nhu
khi thao tac thuc hién bai tap, co6 trach nhi€ém véi san phém.
2. Phuong phap: Céc kién thire va k¥ ning trén s& dugce danh gia qua cac bai kiém tra
dinh ky va bai kiém tra két thuc.
VI. Huéng dén thwe hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh d6 dao tao Cao ding
2. Hudng dan vé phuong phap giang day, hoc tdp mén hoc:
- Viét phan noi dung bai giang va giang giai truc tiép cho hoc sinh hiéu;
- Khi giang day gio vién c6 thé sir dung mdy vi tinh va may chiéu, ap dung céac
loai gido an dién ttr.
3. Nhiing trong tim can chu ¥ : Chuong 2.3,5
4. Tai liéu tham khao:
[1]. Vu trung hoc chuyén nghiép - Day nghé Gido trinh Ky thudt dién -NXB
Giao duc, nam 2002.
[2]. Bang Van Pao - Ky thudt dién Ly thuyét va 100 bai giai - NXB KHHT Ha
ndoi —nam 1994,

[3]. Nguyén Ngoc Tan — Ky thudt do — NXB Khoa hoc k¥ thuat - nam 1998
TP.H6 Chi Minh, ngay  thdng nam 2019

Trwéng khoa
(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mon hoc: PIEN TU CO BAN
Ma mén hoc: DLANH104
Thoi gian thwe hién mén hoc: 30 gio; (Ly thuyét: 28 gid; Kiém tra: 2 gio)
I. Vi tri, tinh chit cia mon hoc:
— Vi tri: Mo6n hoc dugc giang day ¢ hoc ky 5 ctia khda hoc
— Tinh chét: 13 mon hoc co s6.
1. Muc tiéu mon hoc:

— Kién thirc: Mon hoc nay cung cép cho sinh vién nhiing kién thirc co ban
vé vt liéu ché tao linh kién dién tir. Trinh bay cdu tric, ddc trung va Gmg dung
cua cdc linh kién dién tir co ban nhu DPién trd, Tu dién, Cudn cam, May bién ap,
Diode, Transistor.

— K¥ ning: 1am viéc nhom, giao tiép va kha ning doc hiéu cac tai
liéu k¥ thuat dién ta.

— Nang luc ty chu va trach nhiém: k¥ ning tu duy dé giai quyét cac bai toan

cua mach .
I1l. Noi dung mon hoc:

1. Noi dung tong quat va phan bé thoi gian:

Thoi gian (gio)
A s s 2 | Thuc hanh / thye i
TT | Tén cac bai trong mén hoe | Tong | Ly Kiém
, , | tap/ thi nghiém/
so | thuyet tra

bai tap/ thiao luan

Chuong 1: Linh kién thu

1 8 8
dong

2 | Chuong 2: Vat liéu ban dan 6 5 1
Chuong 3: Diode va mach

3 8 8
ung dung
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4 | Chuong 4: Transistor 8 7 1

Tong cong 30 28 2

2. Noi dung chi tiét:

Chuong 1: LINH KIEN THU PONG Thoi gian: 8 gio
1. Muc tiéu:
- Nam duoc cu tao céc linh kién thu dong co ban
- Trinh bay dugc nguyén ly lam viéc cua linh kién
- Trinh bay cach lap dat cac linh kién theo so d6 nguyén Iy
- Xac dinh duoc loai linh kién co ban
- Biét cach kiém tra linh kién
2. Ngi dung chwong:
1.1. bién tro
1.1.1. Ky hiéu, cdu tao
1.1.2. Céc tham s co ban
1.1.3. Poc céac tham sb cua dién trd
1.1.4. Po, kiém tra chat luong
1.2. Tu dién
1.2.1. Ky hiéu, cau tao
1.2.2. Céc tham s co ban
1.2.3. Poc cac tham sb cua tu dién
1.2.4. Po, kiém tra chét lugng
1.3. Cudn cam
1.3.1. Ky hiéu, cau tao
1.3.2. Cac tham s6 co ban
1.3.3. Boc cac tham sb cua cudn cam
1.3.4. Po, kiém tra chit lugng
1.4. Cac linh kién khac
1.4.1. Relay
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1.4.2. May bién ap

Chuwong 2: VAT LIEU BAN DAN Thoi gian: 6 gio
1. Muc tiéu:
— Néim duoc céc kién thic co ban vé vat liéu ban dan
— Nim duoc cAu truc, nguyén 1y hoat dong va dac tinh cua cac linh ki¢n
2. Ngi dung chwong:
2.1. Vat liéu ban dan
2.2. Chuyén tiép P-N (Junction P-N)

Chuong 3: DIODE VA MACH UNG DUNG Thoi gian: 8 gio
1. Muc tiéu:

— Nam duoc cac kién thirc co ban vé diode.

Tinh toan va phan tich dugc cac thong s6 cua cac mach dién tir co ban
— Thiét ké dugc cic mach ung dung cua cac linh kién dién tr.

— @Giai thich va phan tich dugc cdc mach dién tir co ban.

2. Ngi dung chwong:

3.1. Pai cuong vé Diode

3.2. Cac loai Diode

3.3. Giai tich mach Diode

3.4. Cac mach ung dung ctua Diode

3.5. Bai tap

Chuong 4: TRANSISTOR Thoi gian: 8 1o

1. Muc tiéu:

— Né&m duoe cu trac, nguyén 1y hoat dong va dac tinh cua cac linh kién dién
tir co ban.

— Tinh toan va phan tich dugc cac thong sb cua cac mach dién tir co ban

— @Giadi thich va phan tich dugc cac mach dién tur co ban.
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2. Ngi dung chwong:
4.1. Nguyén Iyciu tao, hoat dong
4.2. Cac mach phan cuc cho
4.3. Phan tich duong tai
4.4. Céc vi du vé phan cuc

4.5. Hoat dong ngit dan cua Transistor so d dau ddy, dic tuyén

IV. Piéu kién thue hién:

1. Phong hoc chuyén mén héa/nha xuéng: ban ghé du, phong sach, thoang
mat

2. Trang thiét bi may moc: may projector, micro, amli, loa, quat

3. Hoc li€u, dung cu, nguyén vat li€u: bang phén

- Tai liéu hudng dan mén hoc, bai hoc dién tir co ban.

- Céc linh kién dién ttr cac loai, IC 6n ap, transistor cac loai, cau diode.

4. Céc diéu kién khac: wifi, may tinh

V. Noi dung va phwong phap, danh gia:
1. N6i dung:

- Kién thire: Sinh vién duoc trang bi cac co ban vé mén hoc céc linh kién dién
tir, phuwong phap tinh toan mach dién, cac kién thirc vé nguyén 1y, cdu tao, dic
tinh va irng dung céc loai linh kién dién tu.

- K¥ nang: Phan tich, tinh toan, giai thich va lap luan giai quyét cac van dé

- Nang lyc ty chi va trach nhiém: Ky nang lam viéc nhom, giao tiép va kha
nang doc hiéu cac tai liéu k¥ thuat.

2. Phuong phap:

- Kiém tra — danh gia thuong xuyén

- Thao luan theo nhém

- Khéc: theo yéu cdu cua giang vién

- Kiém tra — danh gia dinh ky

VI. Huéng din thue hién:
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1. Pham vi 4p dung mén hoc: 4p dung cho hé cao dang.
2. Huéng dan vé phuong phép giang day, hoc tap mon hoc:

- Pbi véi gido vién, giang vién: SV can du gio dé dugc cung cép thong tin
hitu ich, thao ludn nam rd nodi dung.

- Bbi véi nguoi hoc: Bit budc tham gia du cac budi hoc va lam bai tap, néu
véang phai ¢6 1y do.
3. Nhitng trong tdm can chu y:

Chuong 1,3,4

4. Tai liéu tham khao:

[1] Tran Thu Ha, Dién tr co ban, Nha xuét ban DH Qudc Gia TP.HCMSPKT
2012.

[2] Lé Phi Yén, K§ Thuat Dién Ta, PHQG TpHCM 2005

[3] Thomas L. Floyd, Electronic Devices, seventh edition, Prentice Hall

[4] Robert Boyledstad, Electronic Devices & Circuit Theory, Prentice Hall

TP.H6 Chi Minh, ngay  thing  ndm 2019
Trwong khoa
(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOC

Tén moén hoe: AUTOCAD
M& mon hoc: DLANH 105
Thoi gian thue hi¢n mén hoc: 30 gio; (Ly thuyét: 28 gio; Kiém tra: 2 gio)
l. Vi tri, tinh chit ciia mon hoc:
— Vi tri: duoc bd tri ¢ hoc ky 2
— Tinh chat: 1a mén hoc chuyén mén nganh.
Il. Muc tiéu mon hoc:
— Kién thuc:

+ Phéan biét dugc cac Iénh, khai thac dugc cac tinh nang cong nghé cua cac

1énh trong phan mém.
+ Hiéu duge cac 1énh v& co ban, cac 1énh hiéu chinh, 1énh ghi kich thudc
— K¥ nang:

+ Thuc hién dugce cac 1énh trong viéc vé& va thiét ké ban vé& k¥ thuat chinh

Xac.
+ Thiét 1ap dugc ban vé k§ thuat 2 chiéu co ban

— Nang luc tu chu va trach nhiém: Can than, kién tri, c6 trach nhi€ém véi cong

viéc dugc giao.
I11. N§i dung moén hoc:

1. Noi dung tong quat va phéan bo thoi gian:

Thoi gian

Thuc hanh /
TT Tén cac bai trong mon hoc Téng | Ly thue tap/ thi | Kiém
s6 | thuyét | nghiém/ bai tra

tap/ thao ludn

1 | Chuong 1: Tong quan vé AutoCAD | 1 1
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2 | Chuong 2: Céc 1énh thiét 14p ban v& 5 )
co ban
3 | Chuong 3: Nhap toa do va phuong
thire truy bat diém 3 3
4 | Chuong 4: Céc Iénh v& hinh hoc co 5 . .
ban
5 | Chuong 5: Cac 1€nh hi¢u chinh 6 6
6 | Chuong 6: Cac 1énh bién ddi va sao
chép hinh ° °
7 | Chuong 7: Nhap chir va hiéu chinh
van ban ’ :
8 | Chuong 8: Hinh cat, mat cat 1 1
9 | Chuong 9: Ghi va hiéu chinh kich , . .
thudc
10 | Chwong 10: V& hinh chiéu tryc do 1 1
Tong cong 30 28 2
2. Noi dung chi tiét:

Chuong 1. TONG QUAN VE AUTOCAD

1.Muc tiéu cua bai:

- Trinh bay duoc cac dac diém co ban ctia AutoCAD;

Thoi gian:1 gio

- Khoi dong, nhan dién, thao tac dugc voi giao di€n man hinh cua AutoCAD;

- Biét cach go1 1€nh, cac budc trong qua trinh thyc hién 1€nh, chon dugc doi tuong,

sir dung dugc cac phim tat thong dung ctia phan mém.

- Can thén, chinh xac trong céc thao tac.

2.Ngi dung bai:

1.1 Téng quan vé AutoCAD

1.2.CAu trac man hinh db hoa trong AutoCAD
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1.3. Cac phim tit chon 1énh
1.4. Thanh céng cu
Chuong 2. CAC LENH THIET LAP BAN VE CO BAN Thoi gian: 2 gid
1.Muc tiéu cua bai:
- Trinh bay cac budc thiét 1ap ban vé;
- Thiét 1ap, luu trit ban v& 2D.
- Cén than, chinh xé4c khi thuc hién 1énh
2.Noi dung bai.:
2.1. Nhitng budc co ban thiét 1ap ban vé&
2.2. Thiét 1ap ché @06 vé
2.3. Trinh tu thuc hién ban vé, thuc hién 1énh
Chuong 3. NHAP TQA PQ VA PHUONG THUC TRUY BAT PIEM
Thoi gian: 3 gid
Muc tiéu cua bai:
- Trinh bay duoc cac phuong phap nhap toa d6 diém va cac phuong thic truy bt
diém chinh XAac;
- Nhép duoc diém, truy bat diém tam tra, gan va truy bat diém thuong tro.
Noi dung bai:
3.1. H¢ toa dg su dung trong AutoCAD
3.2. Cac phuong phap nhap toa do diém
3.3. Cac phuong tirc truy bat diém thudc d6i tuong
3.4. Gan ché d¢ bét diém thuong tra

3.5. Bai tap ap dung

Chwong 4. CAC LENH VE HINH HQC CO BAN Thoi gian: 6 gid

24



Muc tiéu cua bai:

- Trinh bay duoc cong dung, cac budc thuc hién 1énh cta cac 1énh v€ hinh hoc;
- Thue hién dugc cac 1énh v& hinh hoc dé v& cac dbi tuong
- Cén than, chinh xé4c khi thuc hién céc 1énh v&.

Noi dung bai:

4.1. Céc d6i tuong vé& trong AutoCAD

4.2. V& doan thang (1énh Line).

4.3. V€ duong tron (1énh Circle).

4.4. V@€ cung tron (1énh Arc).

4.5. V& diém (1énh Point).

4.6. V& da tuyén (1énh Pline).

4.7. V& hinh da giac déu (1énh Polygon).

4.8. V& hinh chir nhat (1énh Rectang).

4.9. V¢ Elip (I1&€nh Ellipse).

4.10. V& duong cong bat ky (1énh Spline).

4.11. Bai tap ap dung

Chwong 5. CAC LENH HIEU CHINH Thoi gian: 6 gid

Muc tiéu cua bai:

- Trinh bay dugc cong dung, budc thyc hién cac 1€nh hi¢u chinh;

- Trinh bay cac phuong phap chon dbi twong, tao cac nhom dbi tuong;

- Thyc hién duogc cac 1énh hiéu chinh dé hiéu chinh ddi tugng trong ban v&.
- Can than, chinh xéac khi thuc hién céc 1énh hiéu chinh

Noi dung bai:

5.1. C4c phuong phéap chon ddi tuong
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5.2. Tao cac d6i tuong song song ddi tuong cho trude (1énh Offset).

5.3. Xo4 cac dbi twong (1énh Erase).

5.4. Xén mot phan dbi tuong nam gitra hai di twong giao (1énh Trim).

5.5. Kéo dai d6i twong dén ddi tuong bién (1énh Extend).
5.6. Thay doi chiéu dai ddi twong (1énh Lengthen).

5.7. V& nbi tiép hai ddi trong boi cung tron (1énh Fillet).
5.8. Vat mép cac canh (Iénh Chamfer).

5.9. Bai tap 4p dung

Chuwong 6. CAC PHEP BIEN POI VA SAO CHEP HINH
Muc tiéu cua bai:

- Trinh bay cong dung, trinh tu thuc hién cac I1énh vE .

- Thue hién duoc cac 1énh bién d6i va sao chép hinh.

- Cén than, chinh xé4c khi thuc hién céc 1énh hiéu chinh
Noi dung bai:

6.1. Phép doi hinh (1énh Move).

6.2. Sao chép hinh (1énh Copy).

6.3. Phép quay hinh chung quanh mgt diém (Iénh Rotate).
6.4. Phép bién d6i ty 16 (1énh Scale).

6.5. Doi va kéo gidn cac dbi twong (Iénh Stretch).

6.6. Phép dbi xtmg qua truc (1énh Mirror).

6.7. Sao chép day (Iénh Array).

6.8 Bai tap 4p dung

Chuwong 7. NHAP CHU VA HIEU CHINH VAN BAN

Muc tiéu cua bai:

Thot gian: 6 gio

Thoi gian: 2 gio
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- Hiéu chinh dugc ndi dung, thay d6i tinh chat ciia cac dong chit trong ban vé.
- Str dung duoc Iénh Style dé tao cac kiéu chir;
- Nhap duogc cac dong chir, doan van ban vao ban v¢;
- Cén than, chinh xé4c khi thuc hién cé4c 1énh hiéu chinh
Noi dung bai:
7.1. Trinh ty nhap va hi¢u chinh van ban
7.2. Tao kiéu chi
7.3. Nhap dong chit vao ban vé
7.4. Nhap doan van ban vao ban vé
7.5. Chen bang vao trong ban vé
7.6. Hi€u chinh van ban
Chuong 8. HINH CAT, MAT CAT Thoi gian: 1 gid
Muc tiéu cua bai:
- Trinh bay duogc trinh ty vé mat cit b@“mg 1énh Hatch;
- Str dung duoc 1énh Hatch dé v& mit cat lién két va khong lién két;
- Can than, chinh x4c khi thuc hién cac 1énh
Noi dung bai:
8.1. Trinh ty v& hinh cit va mat cét
8.2. V& mat cit b%lng lénh Hatch
8.3. V& mit cit khong lién két bang 1énh BHatch
8.4. Hiéu chinh mit cat
8.5 Bai tap ap dung
Chwong 9. GHI VA HIEU CHINH KiCH THUOC Thoi gian: 2 gid

Muc tiéu cua bai:
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- Trinh bay dugc cac thanh phén cua kich thudc, trinh ty ghi kich thudc, dong cha
thich véi duong dan vao ban vé;
- Tao duoc kiéu ghi kich thudc, ghi va hiéu chinh dugc kich thudc trong ban ve.
- Can than, chinh x4c khi ghi kich thudc trén ban v&
Noi dung bai:
9.1. Céc thanh phan kich thuéc
9.2. Céc khai niém co ban khi ghi kich thudc
9.3. Trinh tu ghi kich thudc
9.4. Cac nhém Iénh ghi va hi¢u chinh kich thudc
9.5. Tao kiéu ghi kich thudc.
9.6 Bai tap ap dung
Chuong 10. VE HINH CHIEU TRUC PO Thoi gian: 1 gio
Muc tiéu cua bai:
- Trinh bay duoc cach vé& hinh chiéu tryc do;
- Tao dugc kiéu ghi kich thudc, ghi va hiéu chinh duoc kich thudc trong ban vé.
- Can than, chinh xac khi ghi kich thudc trén ban vé
Noi dung bai:
10.1. Céc thanh phan truc do
10.2. Trinh tu ghi kich thuéce
IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mén hoéa: phong may tinh dung cho mét 16p hoc Ly thuyét.
2. Trang thiét bi, may moc:
+ May vi tinh, may in...
+ M4ay chi, mang noi bd.

+ May chiéu da phuong tién
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3. Dung cy, hoc liéu, vat tu:
+ Phan mém AutoCAD 2007 ;
+ Gido trinh Huéng dan sir dung AutoCAD;
+ Tai liéu phat tay cho hoc sinh;
+ Hé thong bai tap.
V. N¢i dung va phwong phap, danh gia:
1. No61 dung:
- Vé kién thirc :

+ Nhitng chtrc ning, cong cu can thiét cia phan mém AutoCAD dé thuc hién céc

ban vé k¥ thuat;

+ Phan biét duoc cac 1énh vé, cac 1€nh hi¢u chinh, 1énh ghi kich thudc va in ra ban

~

\(

- Vé ky nang :

+ Thao tac thanh thao mdy tinh, khai thic duoc phin mém AutoCAD:;

+ Thiét 1ap duoc ban v€, vé€ va hi¢u chinh cac doi tuong trong ban v¢;

+ K&t xuét duoc ban vé.

+DPanh gia k¥ nang thuc tap trong c&c bai tap duoc thuc hién trén may tinh.
2. Phuong phap danh gia

- Vé kién thirc : Panh gia qua bai v& cudi mon.

- Vé kj nang : Dénh gia bang bai v& thyc tap trén may

Céc kién thirc va k¥ ning trén s& dugc danh gia qua cac bai kiém tra dinh ky va bai

kiém tra két thc.
VI. Huéng dén thue hién mén hoc:

1. Pham vi &p dung mdn hoc: mon hoc dugce bién soan phu hop cho trinh d§ ngudi hoc

co ban.

2. Huéng dan vé phuong phap giang day, hoc tap mén hoc:
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- Gido vién trude khi giang day can phdi can cit vao ndi dung cua tung bai hoc

chuén bj déy du céc diéu kién thue hién bai hoc dé dam bao chit luong giang day;

- Khi giang day, can gitp hoc sinh thuc hién cac thao tdc may tinh, hiéu duogc trinh
tu thue hién va thuc hién dugc cac 1énh dé xay dung ban vé€ k¥ thuat dung yéu cAu,

két xuat ban v& thiét ké, nhan thirc day du vai tro, vi tri ting bai hoc;

- Pé gitip hoc sinh nam viing nhitng kién thirc co ban can thiét sau mdi bai can giao
bai tap dén tung hoc sinh. Cac bai tap chi can & mirc do don gidn, trung binh phu

hop v6i phan Ly thuyét da hoc, kiém tra danh gia va cong bd két qua cong khai;
3. Nhitng trong tim can chu ¥: Stir dung thanh thao céc 1énh vé
4. Tai liéu tham khao:
[1] Nguyén Hiru Loc, Sir dung AutoCAD, NXB Téng hop Tp.HCM, 2007.

[2] Tran Hitu Qué, Nguyén Van Tuan, Bdn vé kj thudt, Tiéu chuan quéc té, NXB
Khoa hoc k¥ thuat, 1998.

TP.H6 Chi Minh, ngay  thdng nam 2019
Trwéng khoa
(ky va ghi ro ho tén)
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CHUONG TRINH MON HOC

Tén mén hoc: BOM — QUAT — MAY NEN
Ma moén hoc: DLANH106
Thoi gian thyue hién mén hoc: 30 gio; (Ly thuyét: 28 gio; Kiém tra: 02 gio)
I. Vi tri, tinh chat ciia mén hoc:
— Vij tri: bd tri hoc trong khi hoc cdc mon co s¢ nganh.
— Tinh chét: 1a mén hoc co s&
I1. Muc tiéu mon hoc:
— Kién thuc:
+ Trinh bay duoc chirc nang, nhi€ém vu va itmg dung ctia bom, quat, may
nén hoi
+ Trinh bay duoc dic diém ciu tao va nguyén 1y lam viéc cua céc thiét
bi bom, quat, may nén hoi.
— K¥ nang:
+ Trinh bay dugc phuwong phap do dac, kiém tra khao nghiém bom,
quat, may nén hoi.
+ Trinh bay dugc phuong phap van hanh, bao tri va sua chita bom, quat,
may nén hoi.
— Nang luc tu chu va trach nhi¢m:
+ Cén than, kién tri, c6 trach nhiém véi cong viéc duogc giao.
+ C6 1ong yéu nghé, ham thich tim hiéu bom, quat, may nén hoi.
ITI. N¢i dung mon hoc:

1.Noi dung tong quat va phan bo thoi gian:

Thot gian (gi10)
S6 , 7 | Thyc hanh / thuc .
Tén cac bai trong mon hoc ToOng Ly _ Kiém
TT . . tap/ thi nghiém/
sO | thuyét _ tra
bai tap/ thao luan
1 | Bai m¢ dau 02 | 02
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Thoi gian (g10)
S6 , 7 | Thyc hanh / thyc §
Tén céc bai trong mon hoc Tong Ly _ Kiém
TT . . tap/ thi nghiém/
sO | thuyét tra
bai tap/ thao luan
Chuong 1: Cac nguyén ly hoat
2 © shyen 04 04
dong cua bom, quat, may nén
3 | Chuong 2: Bom 12 10 02
4 | Chuong 3: Quat 04 04
5 | Chuong 4: May nén 08 08
Tong cong 30 28 02
2.N6i dung chi tiét:
Bai mé dau: Thoi gian: 02 gid
1. Muc tiéu:

Trinh bay dugc mot s tinh chit chung ctia bom, quat, may nén.
Phan loai duoc cac loai bom.
Phén loai dugc cac loai quat.

Phan loai dugc cac loai may nén.

2. No6i dung chuong

1.1. Khai niém chung
2.1. Phan loai
2.1.1 Bom
2.1.2. Quat
2.1.3. May nén

Chwong 1: Cac nguyén ly hoat dong ctiia bom, quat, may nén

Thot gian: 04 gio

1. Muc tiéu:

- Trinh bay duoc nguyén 1y thé tich

- Trinh bay duogc nguyén ly ly tam
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- Trinh bay dugc nguyén ly canh nang
- Trinh bay dugc nguyén 1y phun tia
2. Noi dung chuong
2.1. Nguyén Iy thé tich
2.2. Nguyén ly ly tam
2.3. Nguyén ly canh nang
2.4. Nguyén ly phun tia

Chuong 2: Bom Thot gian: 12 gio
1. Muc tiéu
- V& duoc cu tao cac loai bom thé tich
- Trinh bay duoc nguyén 1y hoat dong cuia cac loai bom thé tich.
- V& duoc cu tao cac loai bom canh dan.
- Trinh bay dugc nguyén 1y hoat dong ctia cac loai bom canh dan
2. N¢i dung chuong
3.1. Bom pittong
3.1.1. Bom pittong tac dung don
3.1.2. Bom pittong tac dung kép
3.1.3. Bom pittong quay
3.1.4. Uy, nhuoc diém va ung dung ctia bom pittong
3.1.5. Van hanh, théo lip bom pittong
3.2. Bom hudng truc
3.2.1. Cu tao
3.2.2. Nguyén ly lam viéc
3.2.3. Uu, nhuoc diém, ung dung bom hudng truc
3.2.4. Van hanh, thao lﬁp bom huodng truc
3.3. Bom banh rang
3.3.1. Cau tao
3.3.2. Nguyén ly hoat dong
3.3.3. Tinh luu lugng
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3.3.4. Uu nhuoc diém va pham vi ing dung

3.3.5. Lép dat, van hanh bom banh rang
3.4. Bom roto - canh gat

3.4.1. Cau tao

3.4.2. Nguyén ly lam vi¢c

3.4.3. Cong thirc tinh luu lugng

3.4.4. Uu nhuoc diém va pham vi ing dung

3.4.5. Van hanh, théo lip bom roto canh gat
3.5. Bom truc vit

3.5.1. Céu tao

3.5.2. Nguyén ly hoat dong

3.5.3. Cong thuc tinh Ivu lugng

3.5.4. Uu nhuoc diém va pham vi Gng dung

3.5.5. Van hanh, thao lép bom truc vit
3.6. Bom vong nudc

3.6.1. CAu tao

3.6.2. Nguyén ly hoat dong

3.6.3. Cong thuec tinh luu lugng

3.6.4. Van hanh, théo lip bom vong nudc
3.7. Bom ly tam

3.7.1. Céu tao

3.7.2. Nguyén ly hoat dong

3.7.3. Cac chi tiét chinh ctia bom ly tim

3.7.4. Cong thirc tinh luu lugng

3.7.5. Uu nhuoc diém va pham vi ing dung

3.7.6. Lap dat, van hanh, bao dudng bom ly tim

Chuong 3: Quat
1. Muc tiéu:

- Phan loai duogc cac loai quat.

Thoi gian: 04 gio
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- X4c dinh duoc dic tinh sb do cua quat.
- X4c dinh duoc nguyén nhin gy ra tién dn cia quat

- Nam duoc phuong phap diéu chinh ning suit quat.

- Nédm duoc phuong phap lip quat song song va ndi tiép nhau.

- X4c dinh chinh x4c cong suat dong co quat
2. Noi dung chuong
4.1. Phan loai
4.1.1. Theo ap suét do quat tao nén
4.1.2. Theo hudéng quay ctuia banh cong tac
4.1.3. Theo sb phia ong hut
4.1.4. Theo sb vong quay dic trung nS
4.2. Pic tinh sb do cta quat
4.3. Tiéng 6n cua quat
4.4. Piéu chinh quat
4.5. Quat ghép song song — ndi tiép
4.5.1. Quat ghép song song
4.5.2. Quat ghép nbi tiép
4.6. Cong suat dong co quat
4.7. Quat ly tdm
4.7.1. Cu tao
4.7.3. Nguyén ly lam viéc
4.7.3. Uu nhugc diém va ing dung ciia quat ly tim
4.7.4. Van hanh, thao lap quat ly tAm
4.8. Quat hudng truc
4.8.1. Cu tao
4.8.2. Nguyén ly hoat dong
4.8.3. Uu nhuoc diém va ung dung cua quat hudng truc

4.8.4. Van hanh, thao lép quat hudng truc

Chuong 4: May nén Thoi gian: 08 gio

35



1. Muc tiéu:
- V& duoc céu tao may nén kin
- Trinh bay duoc nguyén ly hoat dong cua may nén kin.

- V€ dugc nguyén 1y cau tao may nura kin

- Trinh bay dugc nguyén 1y hoat dong ciia may nén ntra kin.

- V& duoc nguyén ciu tao may ho
- Trinh bay dugc nguyén ly hoat dong cua may nén ho.
- Tinh todn chinh x4c cong suat dong co may nén
2. Noi dung chuong
5.1. May nén kin
5.1.1. May nén kin kiéu pittong
5.1.2. May nén kin kiéu roto
5.1.3. May nén kin kiéu xoan 6c
5.2. May nén ntra kin
5.2.1. Cau tao
5.2.2. Nguyén 1y hoat dong
5.2.3. Uu nhuoc diém va pham vi ing dung
5.2.4. Van hanh, théo lip may nén nira kin
5.3. May nén ho
5.3.1. Cau tao
5.3.2. Nguyén ly hoat dong
5.3.3. Uu nhuoc diém va pham vi tng dung
5.3.4. Van hanh, théo lap may nén ho
5.4. May nén tryc vit
5.4.1. CAu tao — nguyén Iy hoat dong
5.4.2. Uu nhugc diém va pham vi ing dung
5.4.3. Van hanh, thao lép may nén truc vit
5.5. May nén tuabin
5.5.1. Nguyén Iy cau tao
5.5.2. Nguyén 1y hoat dong
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5.5.3. Uu nhuoc diém, pham vi tmg dung
5.5.4. Van hanh, théo ldp may nén tuabin
5.6. Tinh toan cong suit dong co may nén
5.6.1. Tinh thé tich hut Iy thuyét
5.6.2. Thé tich hat thyc té
5.6.3. Nang suat khdi lugng clia may nén
5.6.4. Hiéu suat nén va cong suat dong co yéu cau
5.7. May nén 2 cap
5.7.1. Nguyén 1y ciu tao va lam viéc may nén 2 cdp thuc hién bang céc
may nén 1 cap
5.7.2. May nén 2 cap phan bac tac dung 2 phia
5.7.3. May nén 2 cap phan bac tac dung 1 phia
5.8. Piéu chinh ning suét ciia may nén
5.8.1. Phuong phap dong ngit may nén (ON - OFF)
5.8.2. Tiét luu duong hat
5.8.3. X4& hoi nén theo duong phu
5.8.4. Xa nguoc trong dau xilanh
5.8.5. Phuong phép nang van hut
5.8.6. Phuong phap diéu chinh vong quay n
IV. Piéu kién thwc hién:
1. Phong hoc chuyén mén hoa/nha xudéng: phong 1y thuyét
2. Trang thiét bi may moc: may chiéu
3. Hoc li€u, dung cu, nguyén vat li¢u: phén, bang, bai giang
4. Cac diéu kién khac: c6 kién thic vé nhiét dong k¥ thuat, k¥ thuat lanh co
Ny
V. No¢i dung va phwong phap, danh gia:
1. Noi dung:

— Kién thuc:
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+ Trinh bay dugc chirc nang, nhiém vu va ing dung cia bom, quat, may
nén hoi
+ Trinh bay duoc dic diém ciu tao va nguyén 1y lam viéc cua cac thiét
bi bom, quat, may nén hoi.
— Ky nang:
+ Trinh bay dugc phuwong phap do dac, kiém tra khao nghiém bom,
quat, may nén hoi.
+ Trinh bay dugc phuong phép van hanh, bdo tri va stra chita bom, quat,
may nén hoi.
— Nang luc tu chu va trach nhiém:
+ Cén than, kién tri, c6 trach nhiém véi cong viéc dugc giao.
+ C6 long yéu nghé, ham thich tim hiéu bom, quat, may nén hoi.
2. Phuong phap:
— Trinh chiéu, vin dap, thuyét minh, thao luan nhom
3. DPanh gié: tu luan, dugc st dung tai liéu
VI. Huéng din thue hién:
1. Pham vi ap dung: dé giang day cho trinh d¢ dao tao Cao dang
2. Huéng din vé phuong phap giang day, hoc tdp mon hoc:
— Pdi v6i gido vién, giang vién: Thuyét trinh, van dap, trinh chiéu
— DPéi véi nguoi hoc: Thuyét minh, van dap
3. Nhiing trong tdm can chu y:
— Mot sb khai niém co ban trong bom quat may nén nhu: luu lugng, cot ap,
ton that,...
— Cau tao, nguyén ly, ung dung ctia bom quat may nén trong hé nhiét
— Khao nghiém bom quat may nén
— Chon lya dugc bom quat may nén
4. Tai1 liéu tham khao:
[1] TS.Lé Xuan Hoa, Th.S Nguyén Thi Bich Ngoc, Ly thuyét va Thyc hanh
Bom - Quat - May nén, NXB Da Nang, 2005.
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[2] Nguyén Vin May, Bom Quat M4y nén, NXB KHKT 2005.
[3] PGS.TS Nguyén Buc Loi, PGS.TS Pham Vin Tuy, K§ thuat lanh co s,
NXBGD 2006.
TP.H6 Chi Minh, ngay ~ thang — nam 2019
Trwong khoa
(ky va ghi ro ho tén)
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CHUONG TRiNH MON HOQC

Tén mén hoc: KY THUAT PIEU HOA KHONG KHI

Ma moén hoc: DLANH 108

Thoi gian thye hién mén hoc: 45 gio; (Ly thuyét: 43 gio; Kiém tra: 2 gid)
l. Vi tri, tinh chit ciia mdn hoc:

— Vi tri: mén hoc duogc bd tri sau khi hoc xong Co s& nhi¢t dong k¥ thuat va

truyén nhiét, Co s¢ k¥ thuat lanh.
— Tinh chat: 1 mén hoc k¥ thuat chuyén moén dao tao nghé bét budc.
I1. Muc tiéu mon hoc:

— Kién thirc:

+ Trinh bay dugc cac khai niém co ban vé nguyén 1y diéu hoa khong khi, cac
yéu cau k¥ thuét trong khong gian can diéu hoa khong khi, cac phuong phap
tinh toan dé lua chon so d6 va cac s liéu cu thé nhiam tién hanh thiét 1ap hé
thng Diéu hoa khong khi pht hop vé6i yéu ciu dit ra.

+ Xac dinh cong suat cac thiét bi trong hé thong.

— K¥ nang: Van dung thanh thao céc so dd diéu hoa, tinh toan so bo, phan tich,
danh gid va tu van cac wu va nhugc diém cua cac hé thong diéu hoa khong khi
cho céc cbng trinh...

—Nang luc tu chu va trach nhiém: Reén luyén tinh khoa hoc, chinh xéac va cAn than

trong qua trinh lam viéc.
I11. N¢i dung mon hoc:

1. Noi dung tong quat va phéan bo thoi gian:

Thoi gian (gio)
; Thuc hanh / thue i}
TT | Tén cac bai trong mén hoc | Tong Ly Kieém
, , | tap/ thi nghiém/ bai
s0 | thuyet tra
tap/ thao luan
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Thoi gian (gio)

i} Thwe hanh / thuc i}
TT | Tén cac bai trong mén hoc | Tong Ly Kiem
) ., | tap/ thi nghiém/ bai
s0 | thuyet tra
tap/ thao luan

Chuong 1. Mot s6 van dé
1 | chung vé h¢ thong dieu hoa 3 3
khéng khi

Chuong 2: Phan loai hé
thdng diéu hoa khong khi

Chuong 3: X 1y nhiét am
khéng khi

Chuong 4. Can bang nhiét va
4 |can bang am trong khong 9 8 1

gian can diéu hoa.

Chuong 5. Thiét lap va tinh
5 | toanso d6 diéu hoa khong 12 12
khi

Chuong 6. Hé thong van
6 | chuyén va phan phdi khong 7 6 1
khi

Chuong 7. Hé thong dudng

ong dan nudce

Tong cong 45 43 2
2. Noi dung chi tiét:
Chwong 1: MOT SO VAN PE CHUNG VE HT PHKK Thoi gian: 3 gic

Muc tiéu:
- Trinh bay duoc cac khai niém chung vé hé thong diéu hoa khong khi.

- Trinh bay duogc cac yéu t6 anh hudng cua moi truong khong khi do1 voi con
nguoi va san xuat cung cac ti€u chuan danh gia can thiét.
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Noi dung bai:
1.1 .Khai niém vé hé thong diéu hoa khong khi Thoi gian: 0,5 gio
1.2 Anh huéng ctia mdi truong khong khi toi con ngudi va san xuét.
Thoi gian: 2,5 gio

1.2.1. Anh huong cua nhiét do.

1.2.2. Anh huéng cua do am.

1.2.3. Anh huong cia toc d6 khong khi

1.2.5. Anh huéng cta bui

1.2.4. Anh hudng cta do on.

1.2.5. Anh hudng cua cac chat doc hai.

1.2.6. O nhiém khong khi va thong gid

Chwong 2: PHAN LOAI HE THONG PIEU HOA KHONG KHi Thoi gian: 3 gio
Muc tiéu:
- Trinh bay dugc cac kiéu hé thong diéu hoa khong khi va dic diém ung dung
tung loai.

- Trinh bay duogc su thay d6i trang thai khong khi biéu dién trén cac d6 thi khong

khi am

Noi dung bai:
2.1. Khai niém va phan loai hé thong diéu hoa khong khi Thoi gian: 0,5 gio
2.2. Hé thong diéu hoa khong khi kiéu kho Thoi gian: 1,5 gio

2.2.1. Cac may diéu hoa cuc bd.
2.2.1.1. May diéu hoa cira s6.
2.2.1.2. May diéu hoa 2 khéi (split type).
2.2.1.3. May diéu hoa ghép (multi-split).

2.2.2. Céac hé thong diéu hoa kiéu phén tan.
2.2.1. Hé thong diéu hoa kiéu VRV.
2.2.2. Hé thdng diéu hoa lam lanh bang nudc (water chiller).

2.2.3. Hé thong diéu hoa trung tam.

2.3 Hé thong diéu hoa khong khi kiéu udt Thoi gian: 1 gic
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3.3.1. Cac qua trinh xr 1y nhiét 4m trong hé théng diéu hoa kiéu uot.
3.3.2. Thiét bj budng phun.
3.3.3. Piéu hoa khong khi kiéu bay hoi.

Chuong 3: XU LY NHIET AM KHONG KHIi Thoi gian: 6 gio
Muc tiéu:
- Trinh bay dugc cac qua trinh xir Iy nhiét va am ciia khong khi am.
- Nhan dang dugc cac thiét bi xur 1y khong khi va dac diém ung dung cua thiét bi.
Noi dung bai:
3.1. Khong khi 4m Thoi gian: 4 gio
3.1.1. Khai niém vé khong khi am .
3.1.2. Cac thong s6 biéu dién trang thai ciia khong khi am
3.1.3. Cac loai do thi trang thai cia khong khi am.
3.1.4. Cac qua trinh dién hinh ctia khong khi am trén d0 thi.
3.1.4.1. Qua trinh hoa tron
3.1.4.2.Qué trinh hdm ndng va lam mat.
3.1.4.3.Qué trinh ting 4m va giam am.
3.1.4.4.Qua trinh trao d6i nhiét va am da bién.
3.2 Céc phuong phap va thiét bi xir Iy nhiét am khong khi ~ Thoi gian: 2 gio
3.2.1. Lam lanh
3.2.2. Gia nhiét.

3.2.3. Tang am.
3.2.4. Giam am.

Chwong 4: CAN BANG NHIET VA CAN BANG AM TRONG KHONG GIAN
CAN PIEU HOA. Thoi gian: 9 gio

Muc tiéu:
- Trinh bay duoc cic phuong trinh cin bang nhiét va cn bang am
- Trinh bay dugc cac phuong phap tinh toan .

Noi dung bai:
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4.1. Phuong phap tinh can bang nhiét va can bang am. Thoi gian: 0,5
gio
1. Phuong trinh can bang nhiét
2. Phuong trinh can bang 4m
3. Phuong trinh can béng néng do chat doc hai
4.2. Xac dinh cac ngudn nhiét vao khong gian can diéu hoa. Thoi gian: 6 gio
4.2.1. Ngudn nhiét toa ra tir cic ngudn sang nhan tao,QZ.
4.2.2. Ngudn nhiét do may moc thiét bi dién toa ra,Ql.
4.2.3. Nguon nhiét do ngudi toa ra,QZ.
4.2.4. Ngudn nhiét do san pham mang Vélo,Q4
4.2.5. Ngudn nhiét toa ra tir bé mit thiét bi nhiét,Q ,
4.2.6. Nguodn nhiét do birc xa mat troi vao phong,Q_
4.2.7. Nguon nhiét do lot khong khi vao phong,Q-
4.2.8. Ngudn nhiét truyén qua két ciu bao che Qg
4.2.9. Tong luong nhiét thira Qt
4.3. Xac dinh am thira. Wy Thoi gian: 1,5 gio
4.3.1. Lugng 4m do ngudi toa ra. W,
4.3.2. Luong am thoat ra tlr san phém. W,
4.3.3. Luong am do bay hoi doan nhiét tir san am, W,.
4.3.4. Luong am do hoi nudc nong mang vao, Wy.
4.3.5. Lugng 4m thira, Wt

Kiém tra giita mon hoc Thoi gian: 1 gio

Chuong 5: THIET LAP VA TiNH TOAN CAC SO PO PIEU HOA KHONG
KHI Thoi gian: 12 gio

Mouc tiéu:

- Thiét 1ap va tinh chon céc thong sé k¥ thuat ciia cac so dd diéu hoa khong khi tuan

hoan 1 cap, 2 cip
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Noi dung bai:
5.1 Co s6 thiét 1ap so d6 diéu hoa khong khi Thoi gian: 0,5 gio
5.2. Thiét lap va tinh toan cac So do diéu hoa khong khi theo d6 thi t-d.
Thoi gian: 9 gio
5.2.1. Cac thuat ngit dic trung cua so dd diéu hoa theo dd thi t-d
5.2.1.1. Hé s nhiét hién SHF
5.2.1.2. Hé s6 nhiét hién cia phong RSHF
5.2.1.3. Hé sb nhiét hién tobng GSHF
5.2.1.4. Hé s6 di vong BF
5.2.1.5. Xac dinh nang suét lanh, luu luong khong khi cia dan lanh
5.2.2. Céc so do diéu hoa khong khi mua He
5.2.2.1. So @6 thang
5.2.2.2. So d6 tuan hoan 1 cap.
5.2.2.3. So d6 tuan hoan 2 cap.
5.2.3. Céc so do diéu hoa khong khi mua Pong.
5.2 Tinh toan cac so d diéu hoa khong khi theo do thi i-d Thoi gian: 2,5 gio

Chuwong 6.: HE THONG VAN CHUYEN VA PHAN PHOI KHONG KHi
Thot gian: 7 gio
Muc tiéu:

- Trinh bay va tinh chon kich thuéc hé duong dng van chuyén va phin phdi tudn
hoan khéng khi trong phong.
Noi dung bai:
6.1. Phan bd khong khi trong phong Thoi gian: 1 gio
6.1.1.Ludng khong khi
6.1.2. Anh huéng cua cac nhan té dén két cau lusng khong khi.
6.1.3. Miéng thoi va miéng hat khong khi.
6.2. Hé thong duong bng gid Thoi gian: 1 gio
6.2.1. Phan loai va dic diém hé thdng duong 6ng gid

6.2.2. Céc co s& Iy thuyét thiét 1ap hé thong duong dng gio
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6.2.3. Xac dinh ton that 4p suat trén hé thong duong éng gi6
6.3 Cac phuong phép thiét ké duong dng gid

6.3.1.Tong quan cac phuong phap

6.3.2. Phuong phap ma sat déng déu
6.4. Cac thiét bj phu duong ng gi6

6.4.1. Van diéu chinh luu luong gi6

6.4.2. Van diéu chan lua
6.5.. Tinh chon quat gio

6.5.1. Khai niém va phan loai quat

Thoi gian:

6.5.2. Pac tinh quat va diém lam viéc ciia quat trong mang dudng ong.

6.5.3. Lua chon quat gié
Kiém tra dinh ky

Chwong 7: HE THONG PUONG ONG DAN NUOC
Muc tiéu:
- Trinh bay dugc so dd cip nudc va phuong phap tinh chon.
Noi dung bai:
7.1 Hé théng duong 6ng din nudc
7.1.1 Vat liéu duong dng

7.1.2 Su gidn né vi nhiét cua cac loai duong 6ng

7.1.3 Gia d& duong 6ng
7.2 So @6 cip nudc cho cac thiét bi

7.3 Tinh chon dudng dng din nudc va chon bom

7.3.1. Luu luong nudc yéu cau
7.3.2. Xéc dinh duong kinh éng dan
7.3.3. Xéc dinh ton that ap suat
7.4 Thap giai nhiét va binh dan né
IV. Piéu kién thwe hién mén hoc:

1. Phong hoc chuyén mén hoéa: Dung cho mot 16p Iy thuyét.

Thoi gian:

Thoi gian:

Thoi gian:

Thoi gian:

Thoi gian:

Thoi gian:

4 gio

1 gio

5 gio

2 gio

1 gio

1 gio

1 gio
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2. Trang thiét bi, may moc: may chiéu, bang phan.
3. Dung cu, hoc li¢u,
+ Céc so d0 hé thong lanh.
+ Giao trinh, bai gidng.
V. Noi dung va phwong phap, danh gia:
1. N6i dung:
- Kién thirc:
+  Nhing kién thtc co ban vé cac hé thong diéu hoa khong khi.
+ Tinh todn phu tai nhiét.
- Ky nang:
+ Thiét lap so do diéu hoa thanh thao.

+ Tinh toan, chon may va hé théng phan phdi khi pht hop v6i mot hé thong diéu

hoa khong khi theo yéu cau da dit ra.
- Nang luc ty chu va trach nhi¢m:

+ Thé hién tinh kién tri, cAn than trong khi sir dung trang thiét bi nghé, ciing nhu

khi thao tac thuc hién bai tap.
2. Phuong phap:

- Cac kién thtc va ky nang trén s& duoc danh gia qua cac bai kiém tra dinh ky va

bai kiém tra két thuc.

VI. Huéng dén thue hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh d6 dao tao Cao dang.
2. Huéng dan vé phuong phap giang day, hoc tap mén hoc:

- B6i véi gido vién, gidng vién: st dung cac tu li€u hinh anh, cac video, thong qua
may chicéu dé bai giang sinh dong co tinh thuc té cao.
- B6i véi nguodi hoc: thue hién tot cac bai tap, cach nhan thirc bai hoc, trao doi voi

giang vién dé tiép thu kién thirc.
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3. Nhitng trong tim can chu ¥:
- Tinh phu tai lanh, hé dudng dng dan khéng khi, nude
- Thiét 1ap va nhan dang cac so d6 diéu hoa khong khi.
4. Tai liéu tham khao:
[1]. V& Chi Chinh, Gido trinh diéu hoa khéng khi, NXB Khoa Hoc va K§ Thuat,
2005.
[2]. Lé Chi Hiép, Gido trinh diéu hoa khéng khi, NXB Pai Hoc Qudc Gia Tp HCM,
2010.
[3]. Bui Hai - Tinh todn thiét ké hé thong diéu hoa khéng khi theo phwong phdp
moi, NXBKH&KT, 2001.
[4]. Nguyén Duy Dong, Thong gié va ky thudt xir [y khi thai, NXBGD, 2000
[5]. Shan K. Wang, Handbook of Air Conditioning and Refrigeration, McGraw —
Hill, 2001
5. Ghi chu va giai thich (néu co):

TP.H6 Chi Minh, ngay  thing — ndm 2019

Trwéng khoa
(ky va ghi ro ho tén)
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CHUONG TRiNH MON HOQC

Tén mén hoc: CO SO KY THUAT LANH

Ma mén hoc: DLANH109

Thoi gian thwe hién mén hoc: 45 gio; (Ly thuyét: 43 gio; Kiém tra: 02 gio)

I. Vi tri, tinh chat ciia mén hoc:

— Vi tri: 1a mon hoc co s& ky thuat chuyén nganh, dugc b tri giang day sau khi

hoc xong Nhiét dong ky thuat dé chuén bj céac kién thirc can thiét cho céc phén hoc k¥

thuat chuyén mén tiép theo.

— Tinh chit: 14 mon hoc bét budc.

I1. Muc tiéu mon hoc:

+

+

Kién thirc:

Trinh bay dugc cac khai niém co ban vé nguyén 1y lam vi¢c, so dd hé théng lanh;
Tinh toan dugc cac chu trinh lanh mét cap, hai cap cho phu hop véi yéu cau thyc
té;

Ap dung duoc kién thirc da hoc dé 1am co sd cho cac mon hoc chuyén nganh.

K¥ nang:

Tra bang thanh thao cac thong $6 trang thai cua moi chét, sir dung dugc cac dd
thi, gian do.

Chuyén d6i thanh thao cac don vi do ludng trong chuyén nganh va giai dugc mot
sO bai tap don gian.

K¥ ning 1am viéc nhom, giao tiép va kha ning doc hiéu cac so d6 hé théng nhiét.
Nang luc tu chu, thai do va trach nhiém:

Tu chu trong tu duy dé giai quyét cac bai tip tinh toan chu trinh lanh va doc duoc
cac tai li¢u k¥ thuat lién quan.

C6 pham chat dao dirc tét.

C6 ¥ thire ton trong va hop tac 1am viée v6i dong nghiép.

C6 tinh than, thai d6 nghiém tic, trach nhiém trong céng viéc.

Ludn thé hién tdt cac hanh vi, thai do dao duc trong cong viéc.

Rén luyén tinh than tich cuc trong hoc tap va tmg dung.
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ITI. Noi dung mo6n hoc:

1. Noi dung tong quat va phan bo thoi gian:

Thot gian (g10)
S6 , q ] Thyc hanh / thyc 7
Tén cac bai trong mo6n hoc Tong Ly _ | Kiém
TT , , | tap/ thi nghiém/ bai
sO thuyét tra
tap/ thao luan
1 | Chuong 1: Co sé nhi¢t dong cua 6 6 0
hé théng lanh
2 | Chuong 2: May lanh nén hoi 9 9 0
3 | Chuong 3: Chu trinh lanh mot 12 11 1
cap
4 | Chuong 4: Chu trinh lanh hai 15 14 1
cap
5 | Chuong 5: Tac nhéan lanh va chat 3 3 0
tai lanh
Tong cong 45 43 2

2. Noi dung chi tiét:

Chuwong 1: Co sé nhiét dong hé thong lanh

1. Muc tiéu:

Sau khi hoc xong chwong 1, sinh vién co thé:

Thoi gian: 6 gio

- Trinh bay dugc cac khai niém vé qua trinh nhiét dong, hé théng nhiét dong, qua

trinh thuén nghich, qua trinh doan nhiét va qua trinh tiét luu gian nd;

- Trinh bay duogc cac thong sb vat 1y;

- Trinh bay duoc cac trang thai cia méi chit;

- Trinh bay dugc céc khai niém vé nhiét luong va cong;

- M6 ta va phan biét duoc gian d6 1gP-i va gian dd T-s

2. Noi dung chuong:
1.1 Qua trinh nhiét dong.
1.2 Hé théng nhiét dong.
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1.3 Théng sb vat 1y.

1.4 Trang thai cia moi chat.

1.5 Nhiét lugng va Cong.

1.6 Gian dd 1gP-i va gian do T-s.

Chwong 2: May lanh nén hoi Thoi gian: 9

gio

1. Muc tiéu:

Sau khi hoc xong chuong 2, sinh vién c6 thé:

- Trinh bay dugc nguyén ly 1am viéc cua may lanh nén hoi;

- Trinh bay dugc hi¢u Gng cua qua trinh lam lanh;

- Tinh todn dugc cong suat lam viéc ciia may lanh, nhiét lugng ctia dan ngung, hi¢u

suat cua chu trinh;

- Trinh bay dugc chu trinh may nén hoi thuc;

- Trinh bay dugc mdi quan hé giita ap suat va thé tich.

2. No6i dung chuong:

2.1. Nguyén ly lam vi¢c cua may lanh nén hoi.
2.2. Hi¢u rng cua qua trinh 1am lanh.

2.3. Cong suat lam viéc clia may nén.

2.4. Nhiét lugng cia dan ngung.

2.5. Hiéu suit cua chu trinh.

2.6. Chu trinh may lanh nén hoi thyec.

2.7. Quan hé giira 4p suat va thé tich

Chuwong 3: Chu trinh lanh mt cap Thoi gian: 12 gio

1. Muc tiéu:

Sau khi hoc xong chwong 3, sinh vién co thé:

Trinh bay dugc so dd nhiét nguyén 1y cua 3 chu trinh nén hoi mét cdp: Chu
trinh kho, chu trinh qua lanh — qua nhiét va chu trinh hdi nhiét

Xay dung duoc gian d6 T-s cta 3 chu trinh.

X4y dung duoc gian d6 1gP-i cua 3 chu trinh.

Tinh toan dugc céac thong so tai cac diém nut cua 3 chu trinh.
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2. Noi dung chuong:
3.1 Chu trinh Carnot.
3.2 Chu trinh kho.
3.3 Chu trinh qué lanh qué nhiét.
3.4 Chu trinh hdi nhiét.
3.5 Tinh toan chu trinh mét cap.

Kiém tra: 1 gio

Chwong 4: Chu trinh lanh hai cap Thoi gian: 15 gid
1. Muc tiéu:
Sau khi hoc xong chuong 4, sinh vién co thé:

- Trinh bay duoc nguyén 1y hoat ddng cua cac chu trinh lanh 2 cip nén;
+ Chu trinh lanh nén hoi hai cap, 1 tiét luu, lam mat trung gian mot phan;

+ Chu trinh lanh nén hoi hai cap, 2 tiét luu, lam mat trung gian mot phan khong

ong xoan;

+ Chu trinh lanh nén hoi hai cép, 2 tiét luu, lam mat trung gian hoan toan khong

ong xoan;

+ Chu trinh lanh nén hoi hai cép, 2 tiét luu, lam mat trung gian hoan toan c6
ong xoan;
- Biéu dién dugc cac chu trinh lanh 2 cip nén trén gian d6 1gP-i va T-s;
- Xay dung duoc gian db T-s ctia 4 chu trinh;
- Xay dyng dugc gian d6 IgP-i ciia 4 chu trinh;
- Tinh todn dugc cac thong s tai cac diém nut ctia 4 chu trinh.
2. No6i dung chuong:
4.1. Chu trinh hai cap, mot tiét lwu, 1am mat trung gian mot phan.
4.2. Chu trinh hai c4p, hai tiét lru, 1am mat trung gian mot phan.
4.3. Chu trinh hai c4p, hai tiét lyu, 1am mat trung gian toan phan.
4.4. Chu trinh hai cip binh trung gian c6 éng xodn.
4.5. Chu trinh ho6i nhiét hai cap nén.
4.6. Tinh toan chu trinh hai cap.
Kiém tra: 1 gio

52



Chuwong 5: Tac nhan lanh va chit tai lanh Thoi gian: 3 gio

1. Muc tiéu:

Sau khi hoc xong chuwong 5, sinh vién co thé:

- Trinh bay duoc khai niém v tac nhan lanh;

- Trinh bay duoc anh hudng cia tic nhan lanh dén tang ozon;

2. No6i dung chuong:
5.1. Tac nhan lanh.

5.2. Anh hudng cta tac nhan lanh dén ting ozone.

IV. Piéu kién thue hién:

1. Phong hoc chuyén mén héa/nha xuong: ban ghé du, phong sach, thodng mat

2. Trang thiét bi may méc: may projector, micro, amli, loa, quat

3. Hoc li¢u, dung cuy, nguyén vat li¢u: bang phén

- Tai liéu huéng din mon hoc, bai gidng Nhiét dong k¥ thuat

4. Cac diéu kién khéac: wifi, may tinh

V. Noi dung va phuong phap, danh gia:

1. N6i dung:

+

Kién thuc:

Trinh bay dugc cac khai niém co ban vé nguyén 1y lam viéc, so do hé thong
lanh;

Tinh toan duoc cac chu trinh lanh mot cép, hai cap cho phu hop véi yéu cau
thuc té;

Ap dung dugc kién thic dd hoc dé lam co so cho cac moén hoc chuyén
nganh.

K¥ nang:

Tra bang thanh thao cac thong so trang thai ctia mdi chat, sir dung duoc cac
d6 thi, gian do.

Chuyén d6i thanh thao cac don vi do ludng trong chuyén nganh va giai
dugc mot sb bai tap don gian.

K¥ ning lam viéc nhom, giao tiép va kha ning doc hiéu cac so d6 hé thong

nhiét.
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— Nang luc ty chu, thai d6 va trach nhiém: Ky nang lam viéc nhém, thai do
cau thi, k¥ ning giao tiép va kha ning doc hiéu cac tai lidu k¥ thuat.
2. Phuong phap:
- Banh gia thuong xuyén
- Thao luan theo nhém
- Khéc: theo yéu cau cua giang vién
- Kiém tra — danh gia dinh ky
- Thi két thac hoc phan tu luan

VI. Huéng dén thye hién:

1. Pham vi ap dung mén hoc: ap dung cho hé Cao dang
2. Huéng dan vé phuong phap giang day, hoc tap mén hoc:

- Pdi véi giao vién, giang vién: GV can dy gid dé duoc cung cip thong tin
hitu ich, thao luan ndm rd ndi dung.

- béi voi nguoi hoc: Bit budc tham gia du céc budi hoc va lam bai tap, néu
véang phai c¢6 1y do.
3. Nhitng trong tim can chu ¥:
Chu trinh lanh 1 cap, 2 cap
4. Tai li€u tham khao:
[1]. TS. Nguyén Thanh Hao, K§¥ thuat Lanh, Nha xuat ban Pai Hoc Qudc Gia
TP.HCM, 2016.

TP.H6 Chi Minh, ngay  thing — ndm 2019
Truwdéng khoa
(ky va ghi ro ho tén)
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CHUONG TRINH MON HOC

Tén mén hoc: TRANG BI PIEN HE THONG LANH
M& mon hoc: DLANH 111

Théi gian thye hién mén hoc: 30 gio; (Ly thuyét: 28 gio; Kiém tra: 02 gio)

Vi tri, tinh chat ciia mén hoec:

— Vi tri: Mon hoc duoc bd tri ¢ hoc ky 2.

—  Tinh chat: 14 mon hoc bét budc.
Muc tiéu mon hoc:

- Kién thic:

+ Sinh vién dugc trang bi cac kién thirc co ban vé cu tao, nguyén 1y 1am viéc va
phuong phép tinh chon céc khi cu di¢n, thiét bi dién thong dung duoc st dung trong
mach dién cta hé thong thiét bi lanh.

+ Trinh bay va phan tich dugc nguyén ly 1am viéc cta cdc mach di¢n.

— Ky nang:

+ Ky niang lam viéc nhém, giao tiép va kha ning doc hiéu cic tai liéu trang
bi dién.

+ Lap duogc quy trinh lép dat, van hanh va stra chira mach dién.

+ St dyng thanh thao cac dung cy cam tay dung trong lap dat mach dién

+ Stra chira nhitng hu héng thuong gap trong mach dién.

+ Lap dat dugc mach dién theo so dd nguyén 1y va so do di day.

+ Lua chon dugc cac khi cu dién, thiét bi dién phu hop véi phu tai.

+ Pam bdo an toan, can than, ti mi, gon gang, ngan nap noi thuc tap.

— Nang luc tu chu va trach nhi¢m:
+K¥ ning tu duy dé doc hiéu cac so d6 mach dién.

+ Thiét ké dugc cac mach dién theo yéu cau.
Noi dung mon hoc:

Noi dung tong quat va phéan bé thoi gian:
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Thaoi gian (gio)
L ., ] Thuc hanh / thuc ,
TT | Tén céac bai trong mén hoc Tong Ly Kiém
, , tap/ thi nghiém/
i thuyét tra
bai tap/ thao luan
1 | Chuong 1: Khi cu dién
8 8
Chuong 2: Ung dung khi cu
g‘ q g dung ’ 10 9 1
2 | bién diéu khién cac mach dién
thong dung
3 | Chuong 3: Ung dung khi cu
Dién diéu khién cac mach dién
Hé thong lanh 12 11 1
Tong cong 30 28 2
2. Noi dung chi tiét:
Chuong 1: KHi CU PIEN Thot gian: 8 gio
1. Muc tiéu:

+ Hiéu va phan biét vé cAu tao cu thé, céc nguyén ly hoat dong, cac tham sb ky

thuat can thiét chu y€u cua cac loai khi cu dién hién duoc dung trén mang cung cap

+ Poc hiéu catalogue va xac dinh dugc cac thong sb ky thuat cua khi cu dién

trong ludi ha ap thong dung. Van dung lya chon hi¢u qua.

+ Tinh toan nhanh cac thong sb ky thuat mach di¢n, diéu kién dé xac dinh va lya
chon khi cu dién phu hop, ap dung hiéu qua cho nhu cau thiét ké xay dung hé théng

cung cap va diéu khién bao v¢ thiét bi.

+  Tinh toan lua chon, kiém tra cac khi cu dién trong hé thng dién cong nghiép va

dan dung.
2. Noi dung bai:
1.1. Céng tac, nit nhan, cau dao

1.1.1. Khai niém va cong dung
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1.1.2. CAu tao, ky hiéu
1.1.3. Phéan loai
1.1.4. biéu kién lya chon
1. 2. Cong tic to
1.2.1. Khai niém
1.2.2. Phéan loai
1.2.3. Cu tao
1.2.4. Nguyén ly hoat dong
1.2.5 Thong sb k§ thuat
1.2.6. Biéu kién lya chon
1. 3. Cau chi
1.3.1. Khai niém va cong dung
1.3.2. Phéan loai
1.3.3. Nguyén ly lam viéc
1.3.4. CAu tao
1.3.5.Thong s6 ky thuat
1.3.6. Lya chon cau chi
1.4. Role ( role trung gian , role thoi gian, role nhiét )
1.4.1. Khai niém va Ciu tao
1.4.2. Phan loai. Céng dung
1.4.3. Bac tinh ro-le
1.4.4. Thong s6 k¥ thuat
1.4.5. Céc loai ro-le, lya chon ro-le

Chwong 2: UNG DUNG KHi CU PIEN PIEU KHIEN CAC MACH PIEN
THONG DUNG Thoi gian: 10 gio
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Muyc tiéu:
+ Trinh bay dugc nguyén ly lam viéc caa mach dién
+ Trinh bay dugc quy trinh Iap mach dién theo so d6 nguyén ly
+ Tinh chon duoc cong tic to
Noi dung chuong:
2.1. Mach dién diéu khién dén st dung cong tic to
2.1.1. So dd nguyén ly caa mach dién
2.1.2. Nguyén ly lam viéc cia mach dién
2.2. Mach dién diéu khién dong co mot pha st dung céng tic to
2.2.1. So dd nguyén ly caa mach dién
2.2.2. Nguyén ly lam viéc cua mach dién

2.3. Mach dién diéu khién ty dong hai dong co mot pha 1am viéc theo tht tu (Dung

ro le thoi gian)

2.3.1. So d6 nguyén ly ciia mach dién

2.3.2. Nguyén ly lam viéc cua mach dién

2.4. Mach dién diéu khién dao chiéu quay dong co khong déng bo 3 pha
2.4.1. So d6 nguyén ly cia mach dién

2.4.2. Nguyén ly lam viéc cua mach dién

2.5. Mach dién diéu khién 2 dong co hoat dong luén phién

2.5.1. So dd nguyén ly caa mach dién

2.5.2. Nguyén ly lam viéc cia mach dién

Chuong 3: UNG DUNG KHI CU DPIEN PIEU KHIEN CAC MACH PIEN HE
THONG LANH Thoi gian: 12 gio

Muc tiéu:
+  Trinh bay dugc nguyén ly lam viéc cua mach dién

+  Trinh bay dugc quy trinh 1ap mach dién theo so d6 nguyén ly
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Noi dung chuong:

3.1. Mach dién diéu khién dong co may nén khéi dong sao — tam giac
3.1.1. So db nguyén ly cia mach dién

3.1.2. Xac dinh dong dién dinh murc cua cac phu tai 1 pha
3.1.3. Nguyén ly lam viéc cua mach dién

3.2. Mach dién diéu khién diéu hoa khong khi

3.2.1. So db nguyén ly cia mach dién

3.2.2. Xac dinh dong dién dinh murc cua cac phu tai 1 pha
3.2.3. Nguyén ly lam viéc cua mach dién

3.3. Mach dién diéu khién kho lanh

3.3.1. So do nguyén ly ciia mach dién

3.3.2. Xac dinh dong dién dinh mirc cua cac phu tai 1 pha
3.3.3. Nguyén ly lam viéc cua mach dién

3.4. Mach dién hé thong may lanh chiller

3.4.1. So d6 nguyén ly cia mach dién

3.4.2. Xac dinh dong dién dinh murc cua cac phu tai 1 pha

3.4.3. Nguyén ly lam viéc cua mach dién

3.5. Mach dién diéu khién may nén lanh c6 st dung ro le ap suat cao (high pressure

Relay) va ro le ap suét thap (low pressure Relay) ro le ap suat dau ( oil pressure

Relay)
3.5.1. So d6 nguyén ly cia mach dién
3.5.2. Xac dinh dong dién dinh mrc cua cac phu tai 1 pha
3.5.3. Nguyén ly lam viéc cua mach dién
IV. Piéu kién thuc hién mon hoc:
1. Phong hoc chuyén mén hoa/nha xuong: ban ghé du, phong sach, thodng mat

2. Trang thiét bi may moéc: may projector, micro, amli, loa, quat
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3. Hoc liéu, dung cu, nguyén vat lidu: bang phan
- Tai liéu hudng dan mon hoc, bai hoc co s trang bi dién.

- Céc khi cu dién: nat bam, cong tac to, role thoi gian, role nhiét, ro le &p suat cao,

ro le ap suat thip.
- Pong co khong dong bo 1 pha va 3 pha
- M6 hinh cac mach dién.
4. Céc diéu kién khac: wifi, may tinh
V. Nogi dung va phuong phap, danh gia:
1. No6i dung:
- Kién thuc:
+ Céc co ban ve khi cy dién,
+ Phuong phép tinh toan mach dién chon cau dao, cau chi, cong tac to
+ Céc kién thizc vé nguyén ly, cau tao, dac tinh va tng dung cac mach dién.
- K¥ ning: Phan tich, tinh toan, giai thich va 1ap luan giai quyét cac van dé

- Nang lyc tu cha va trach nhiém: K§ nang lam viéc nhom, giao tiép va kha

ning doc hiéu cac tai liéu ky thuat.
2. Phuong phap:
- Kiém tra — danh gia thuong xuyén
- Thao luan theo nhom
- Khéc: theo yéu cau cua giang vién
- Kiém tra — danh gia dinh ky
VI. Huéng din thuc hiégn mén hoc:
1. Pham vi 4p dung mdn hoc: ap dung cho HKII nam thir nhat
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:

- Péi vai gido vién, giang vién: SV can dy gid dé duoc cung cap thong tin hitu ich,
thao luan nam rd noi dung.
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- Pdi voi nguoi hoc: Bat budc tham gia du cac budi hoc va 1am bai tap, néu vang
phai co ly do.

3. Nhiing trong tdm can chd y: Cac chuwong 2 va 3.

4. Tai liéu tham khao:

- Nguyén Dtic Loi. T déng hod trong hé théng lanh. NXB Giéo duc.

- Thuc hanh k¥ thuat Co dién lanh — NXB Pa Nang 2004

- Automatic Control Refrigerating — Korea Technology Eng. Co., LTD 2005
TP.H6 Chi Minh, ngay  thing — nam 2019
Trwéong khoa
(ky va ghi ro ho tén)
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CHUONG TRINH MON HOC

Tén mén hoc: KY THUAT SAY
Ma mén hoc: DLANH112
Thoi gian thwe hién mén hoc: 30 gio; (Ly thuyét: 28 gio; Kiém tra: 02 gio)
I. Vi tri, tinh chét ciia mén hoc:
— Vi tri: 12 mén hoc k¥ thuat chuyén nganh, duoc bé tri giang day & HK4.
— Tinh chat: 1d mon hoc chuyén nganh bét budc

II. Muc tiéu mon hoc:
— Kién thuc:
+ Phan loai va nhén biét duoc céc thiét bi say.
+ Trinh bay dugc ban chét cua vat liéu am va tac nhan séy.
+ Xéc dinh dugc céac thong sb vat 1y dac trung cua vat li¢u 4m va tac nhan séy.
+ Phat biéu dugc ban chat ctia qua trinh say 1y thuyét va qua trinh sdy thuyc.
+ Biéu dién dugc qua trinh sdy 1y thuyét va qué trinh sdy thuc trén d6 thi I-d
+ Tinh toan duoc luu luong tac nhan sdy can thiét va cong suat nhiét cho qua
trinh sdy 1y thuyét va qua trinh siy thyc.
+ Tinh toan duogc thoi gian say.
+ Trinh bay dugc nguyén 1y hoat dong ctia mot sé thiét bi say thong dung.
+ Ap dung duoc kién thirc di hoc dé 1am co s& cho ciac mon hoc chuyén nganh.
— K¥ nang:
+ Nhan dang va phan biét dugc cu tric dic trung cia cac hé théng sdy.
+ Tinh toan dugc cic thong s6 cua tac nhan sdy trong qua trinh say 1y thuyét va
qua trinh sdy thuc & cac thiét bi siy ddi luu.
+ K¥ ning lam viéc nhom, giao tiép va kha niang doc hiéu cac so do hé thong
sdy.
— Nang lyc ty chu, thai @0 va trach nhi¢m:
+ Tu chu trong tu duy dé giai quyét cac bai tap vé Say va doc dugc cac tai lidu k§
thuat lién quan.
+ C6 pham chét dao duc tht.
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+ CO y thirc ton trong va hop tac 1am viéc véi dong nghiép.

+ C6 tinh than, thai d6 nghiém thc, trach nhiém trong céng viéc.

+ Luén thé hién tot cac hanh vi, thai d6 dao dirc trong cong viéc.

+ Rén luyén tinh than tich cuc trong hoc tap va ting dung.

I11. No¢i dung mon hoc:

1.N6i dung tong quat va phan bd thoi gian:

Thoi gian (gi0)
S6 . q Thyc hanh / thuc 7
Tén cac bai trong mon hoc Tong Ly Kiém
TT ) . tap/ thi nghiém/ bai
sO thuyét tra
tap/ thao luan
1 Chuong 1: Kién thirc co ban vé 8 8 0
sdy
2 Chuong 2: Qua trinh sy 1y 6 5 1
thuyét va ché do say
3 Chuong 3: Tinh toan nhiét thiét 12 12 0
bi say dbi luu
4 Chuong 4: Thoi gian sy 4 3 1
Tong cong 30 28 2

2.Noi dung chi tiét:

Chuong 1: Kién thitc co ban vé say

1. Muc tiéu:

Sau khi hoc xong chuong 1, sinh vién co thé:

- Trinh bay duoc dong luc qua trinh say;

- M6 ta dugc cac bd phan co ban cua hé thong say;

- Trinh bay dugc cac phuong phéap séy;

- Nhan biét va phan loai dugc cac hé théng séy;

Thoi gian: 8 gio

- M6 ta dugc tim quan trong cua vi¢c xac dinh do am cta vat liéu séiy (VLS);

- Tinh toan duoc do 4m VLS va luong nudce bdc hoi tir VLS;

- X4c dinh duoc dd 4m can béng cua VLS;
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- Trinh bay duoc ban chat ciia khong khi am (KKA);
- Tinh toan dugc cac thong sé dic trung ciia KKA;
- Tinh toan dugc céac thong sb dac trung cua khoi 10;
- Biéu dién dugc cic qua trinh nhiét dong ciia KKA trén db thi I-d va T-d;
- Trinh bay duoc duoc biéu dd duong cong sdy, duong cong toc do sdy va duong cong
nhiét do séy.
2. No1 dung chuong:
1.1. S4y va cac phuong phap siy
1.1.1. Pong lyc qua trinh sy
1.1.2. Cac bd phan cta hé thong say
1.1.3. Phuong phap siy
1.1.4. Phan loai hé thong siy
1.1.4.1. Hé thdng say lanh
1.1.4.2. Hé thdng sdy nong
1.2. Vat liéu 4m va tac nhan séy
1.2.1. Vat liéu &m
1.2.1.1. TAm quan trong cua vi¢c xac dinh do 4m cua VLS
1.2.1.2. Céc khéi niém co ban vé do am VLS
1.2.1.3. Phuong phap xéc dinh d6 am VLS va luong nudc bdc hoi tir VLS
1.2.1.4. Cac dac trung nhiét vat ly cua VLS
1.2.1.5. Xac dinh d6 4m cén bang
1.2.2. Tac nhén siy
1.2.2.1. Khong khi 4m
1.2.2.2. Khoi lo

Chuwong 2: Qua trinh sy ly thuyét va ché d¢ siy Thoi gian: 6 gio
1. Muc tiéu:

Sau khi hoc xong chuong 2, sinh vién co thé:

- Trinh bay dugc ban chat cta qua trinh siy 1y thuyét trén hé thong sdy ddi luu va hé
thdng sy lanh;

- Biéu dién dugc qua trinh sdy 1y thuyét trén do thi I-d;
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- Trinh bay duoc nguyén 1y hoat dong va biéu dién duge qué trinh nhiét dong cta cac
ché d¢ siy trén d6 thi I-d.
2. Noi dung chuong:
2.1. Qua trinh sdy 1y thuyét
2.1.1. Qua trinh sdy Iy thuyét ctia hé thong sdy dbi luu
2.1.2. Qua trinh sdy Iy thuyét cta hé thong siy dbi lanh
2.2. Ché d¢ siy
2.2.1. Ché d6 siy c6 dbt nong trung gian
2.2.2. Ché d6 siy hoi luu mot phan tac nhan say
2.2.3. Ché d6 sy hoi luu toan phan
Kiém tra dinh ky: 1 gio

Chuwong 3: Tinh toan nhiét thiét bi sy doi luu Thoi gian: 12 gid
1. Muc tiéu:
Sau khi hoc xong chuong 3, sinh vién co thé:
- Biéu dién dugc qua trinh sdy 1y thuyét va qué trinh say thuc trén do thi I-d;
- Tinh toan dugc cong suit nhiét qua trinh sdy 1y thuyét va qua trinh sdy thuc trén thiét
bi say ddi luu khong hdi luu;
- Tinh toan dugc cong suit nhiét qua trinh say 1y thuyét va qua trinh sdy thuc trén thiét
bi say d6i lvu hoi luu mot phan TN'S;
- Tinh toan dugc cong suit nhiét qua trinh sdy 1y thuyét va qua trinh sdy thuc trén thiét
bi sdy d6i luu c6 d6t nong trung gian;
- Tinh toan dugc luu lugng TNS can thiét cho qué trinh siy 1y thuyét va qué trinh siy
thuc trén thiét bi siy d6i luu khong hoi luu;
- Tinh toan dugc luu luong TNS can thiét cho qué trinh sdy 1y thuyét va qua trinh siy
thue trén thiét bi sy d6i luu hoi luu mot phan TNS;
- Tinh toan dugc luu lugng TNS can thiét cho qué trinh siy 1y thuyét va qua trinh sy
thuc trén thiét bi siy ddi luu c6 d6t néng trung gian.
2. Noi dung chuong:
3.1. Tinh toan nhiét thiét bi siy ddi luu khong héi luu
3.1.1. Qua trinh sy 1y thuyét
3.1.2. Qua trinh sdy thyc té
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3.2. Tinh toan nhiét thiét bi sdy ddi luu hdi lwru mot phan tac nhan sy
3.2.1. Qua trinh sy 1y thuyét
3.2.2. Qua trinh sdy thyc té
3.3. Tinh toan nhiét thiét bi sdy ddi luu c6 dét néng trung gian
3.3.1. Qua trinh sy 1y thuyét
3.3.2. Qua trinh sdy thuc té

Chuong 4: Thoi gian siy Thoi gian: 4 gid
1. Muc tiéu:
Sau khi hoc xong chuong 4, sinh vién c6 thé:
- Trinh bay duoc 3 phuong phap xac dinh thoi gian say;
- Tinh toan dugc thoi gian sdy theo phwong phap Luikov va phuong phidp GK.
Phylonhenko.
2. No6i dung chuong:
4.1. Gidi thiéu cac phuong phap xac dinh thoi gian siy
4.2. Phuong phap Luikov
4.2.1. Xac dinh thoi gian 14
4.2.2. Xéc dinh thoi gian 1,
4.3. Phuong phap G.K. Phylonhenko
Kiém tra dinh ky: 1 gio

IV. Piéu kién thue hién:
1. Phong hoc chuyén mon héa/nha xudng: ban ghé du, phong sach, thoang mét
2. Trang thiét bi may moc: may projector, micro, amli, loa, quat
3. Hoc li¢u, dung cuy, nguyén vat li¢u: bang phén
- Tai liéu hudng dan mén hoc, bai giang K¥ thuat Say

4. Cac diéu kién khac: wifi, may tinh

V. Noi dung va phuong phap, danh gia:
1. N6i dung:
- Kién thirc:
+ Trinh bay dugc ciu tao, nguyén 1y hoat dong ctia mot sé hé thong sy thong

dung trong cong nghiép & bao quan nong san;
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+ Trinh bay duoc ban chét ctia qua trinh siy Iy thuyét va qua trinh sy thuc;
+ Biéu dién dugc qua trinh sdy 1y thuyét va qua trinh sdy thuc trén d6 thi I-d;
+ Tinh toan duoc luu lugng tac nhan sdy can thiét va cong suat nhiét cho qua
trinh siy 1y thuyét va qua trinh sy thuc;
+ Tinh toan dugc thoi gian siy.
- Ky nang:
+ Nhan dang, st dung thanh thao cac d6 thi 1—d;
+ Nhéan dang va phan bi¢t duogc cAu tric dic trung cua cac hé théng séy.
+ Tinh todn thanh thao cic thong sé cila tic nhan sdy trong qua trinh siy Iy
thuyét va qua trinh sdy thuc & cac thiét bi siy déi luu
- Nang luc tu chu, thai do va trach nhiém: K¥ nang lIam viéc nhom, thai do cau
thi, k¥ ning giao tiép va kha nang doc hiéu céc tai liéu k§ thuat.
2. Phuong phap:
- Banh gia thuong xuyén
- Thao luan theo nhom
- Khac: theo yéu cau cua giang vién
- Kiém tra — danh gia dinh ky
- Thi két thic hoc phan tu luan

VI. Huwéng dén thuc hién:
1. Pham vi ap dung mén hoc: ap dung cho trinh do Cao dang
2. Hudng dan vé phuong phap giang day, hoc tap mén hoc:
- Poi voi gido vién, giang vién: GV can du gio dé dugc cung cip thong tin
hitu ich, thao luan nam rd nodi dung.
- Dbi véi nguoi hoc: Bit budc tham gia du céc budi hoc va lam bai tap, néu
vang phai c6 1y do.
3. Nhitng trong tim can cht y: Chuong 2.3 va 4
4. Tai liéu tham khao:
[1]. Tran Vian Phu -K§ thuat sdy - NXB Giao Duc, Ha Noi -2008.
[2]. Tran Vin Phu - Tinh toan va thiét ké hé thong sy - NXB GD, Ha Noi, 2002
[3]. Hoang Vin Chudc - K§ thuat siy - NXB KHKT, Ha Noi - 2004,
[4]. Hoang Vin Chudc - Thiét ké hé thdng thiét bi sdy - NXB KHKT, Ha Noi -
2006
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[5]. Nguyén Vin May - Gido trinh K§ thuat sdy nong san thuc pham
[6]. A.S.Mujumdar,Hand book of Industrial Drying, Publishers, 1995.
TP.H6 Chi Minh, ngay  thing — ndm 2019
Truwdéng khoa
(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: THU'C TAP LANH CO BAN

M& moén hoc: DLANH 113

Thoi gian thye hién mén hoc: 90 gio; (Thuc hanh: 90 gio; Kiém tra: 0 gid)

I. Vi tri, tinh chat ciia mén hoc:

— Vi tri: mon hoc dugce giang day & hoc ky 3 cua khoa hoc

— Tinh chét: 14 mén hoc thudc chuong trinh bét budc.

1. Muc tiéu mon hoc:

— Kién thuc:

+ Cung cép cac kién thic co ban nhit vé s dung moéi chét lanh, chét tai lanh, dau

lanh, vat liéu cach nhiét, hut am

+ Cung cap cac kién thirc cau tao, nguyén ly lam viéc cua céc thi€t bi trong hé

théng lanh
— Ky nang:

+ Su dung thanh thao cac dung cu chuyén nganh.

+ Dau va stra chira cac hu hong vé dién co va cac thiét bi dién dan dung.

+ Dau dién va stra chita nhitng hu hong co ban cac mach di¢n di€u khién.

+ Biét han gi6 da trong sira chita lanh.

+ Ky niang lam viéc nhom, giao tiép va kha ning doc hiéu cac tai liéu k¥ thuat

dién.
— Nang luc ty chu va trach nhi¢m:

+ K¥ ning tu duy dé giai quyét cac cong viéc.

+ Can than, kién tri, lam viéc nhém va c6 trach nhiém voi cong viée dugc giao

I11. N¢i dung mén hoc:

1. Noi dung tong quat va phéan bo thoi gian:

Thoi gian (gio)
L ., Thwe hanh / thue .
TT Tén céc bai trong mon hoc Tong Ly Kiém
, , tap/ thi nghiém/
i) thuyét tra
bai tap/ thao luan
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Chuong 1: Céc kién thirc co ban

1, ‘ 12 12
ve an toan va dung cu nghé
Chuong 2: Dau dién dan dung 1

2 24 24
pha
Chuong 3: Pau cic mach Pién 3

3 24 24
pha co ban

4 | Chuong 4: Ky thuat han gio da 30 30

Téng cong 90 90 0

2. Noi dung chi tiét:

Chwong 1: CAC KIEN THUC CO BAN VE AN TOAN VA DUNG CU NGHE

1. Muc tiéu:

- Huéng dan thao tac an toan dé tranh tai nan dién giat.

- Huéng dan thuc hién so clru nguoi bi dién giat.

Thoi gian: 12 gid

- Str dung thanh thao céc loai déng ho do dién va d@)ng ho do trong lanh.

2. No6i dung chuong:
1. K¥ thuat an toan

1.1. Cac bi¢n phap an toan dién

1.2. Thao tac cip ctru nguoi bi dién giat

2. Str dung cac dong ho do trong lanh

3. Str dung cac dung cu cdm tay trong sira chita lanh

Chuong 2: PAU PIEN DAN DUNG 1 PHA

1. Muc tiéu:
- Cach d4u day mach dén thong dung.
- Cach d4u day quat ban, quat tran.

- X4c dinh cac dau day dong co khong dong bo 1 va 3 pha.
- Stra chita nhiing hu hong thong thuong ctia mach den.

- BPau mach dam bao yéu cau my thuat, an toan.

2. No6i dung chuong:

2.1. PAu dién cac mach dén thong dung

Thot gian: 24 gio
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2.2. PAu dién dong co khong dong bo 1 pha
2.3. Piu dién quat giai nhiét

2.4. Pau dién dong co khong dong bo 3 pha
2.5. Xac dinh cac dau ddy may bién 4p

Chuong 3: PAU CAC MACH PIEN 3 PHA CO BAN Thoi gian: 24 gid

1. Muc tiéu:
- Trinh bay duoc nguyén tic hoat dong cia cac khi cu dién (role nhiét, khai dong
tu, role thoi gian, role dién thé, nat nhén).
- Kiém tra dugc hu hong cua cac khi cu dién.
- Poc duoc cac thong sb trén cac khi cu dién.
- Lap céc khi cu dién theo yéu cau.
- Poc so d6 mach dién 3 pha.
- Pau mach dién diéu khién 3 pha.
- Stra chita mot s6 hu hong thong thuong trén mach dién.
2. No6i dung chuong:
3.1. Kiém tra cac khi cu dién
3.2. Pau mach dién khoi dong truc tiép cho dong co KB 3 pha
3.3. Pau mach dién tuan tu cho 2 dong co KPB 3 pha
3.4. Pau mach dién bao su ¢b cho dong co KB 3 pha
3.5. Pau mach dién dao chiéu quay cho dong co KPB 3 pha
3.6. P4u mach dién giam dong khoi dong Y-A cho dong co KPB 3 pha

Chuong 4: KY THUAT HAN GIO PA Thoi gian: 30 gid

1. Muc tiéu:
- Sur dung an toan b han gi6 da.
- Cach mdi va diéu chinh ngon lira.
- Cach han ndi 6ng phuc vu sua chita lanh.
- Han dtng k¥ thuat 6ng kim loai ddng va sit.
2. Noi dung chuong:
4.1. St dung bd han gi6 da.
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4.2. Mbi chinh ngon lira han.
4.3. Ky thuat han dng cung &.
4.4. K§¥ thuat han dng khac & .
4.5. K¥ thuat han dng sat va dong.
4.6. K¥ thuat han bit ng c6 ap luc.
4.7. K¥ thuat han phin loc.
IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mén hoa/nha xudng: ban ghé du, phong sach, thoang mat
2. Trang thiét bi mdy méc: may projector, micro, amli, loa, quat
3. Hoc li¢u, dung cu, nguyén vat li¢u: bang phén
- Tai liéu huéng ddn mon hoc, bai hoc lanh co ban.
- Cac m6 hinh dau dién mach dén chiéu sang.
- Cac md hinh d4u dién mach diéu khién cong tac to.
- Cac dong co khong ddng bo 1 pha va 3 pha.
- Bo han gi6 da, éto, ban dé han.
- Day dién, bac han.
- Dung cu nguoi tho dién.
4. Cac diéu kién khac: wifi, may tinh
V. Noéi dung va phwong phap, danh gia:
1. Noi dung:
- Kién thirc:
+ DAu cac mach dén chiéu sang.
+ Pau mach diéu khién dong co khong dong bo 1 pha va 3 pha
+ K¥ thuat han gio6 da.
- K¥ ning: Phan tich, tinh toan, giai thich va 1ap luan giai quyét cac van dé
- Nang lyc tu chu va trach nhiém: k¥ niang 1am viéc nhom, giao tiép va kha ning
thuc hién cac bai thuc hanh ky thuat.
2. Phuong phép:
- Kiém tra — danh gia thuong xuyén
- Thao luan theo nhém
- Khéc: theo yéu cau cua giang vién
- Kiém tra — danh gia dinh ky
- Thi két thuc hoc phan thyc hanh
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VI. Huwéng dén thue hién mén hoc:
1. Pham vi ap dung mon hoc: ap dung cho hoc ky 3.
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
- Béi voi gido vién, giang vién: SV can du gio dé duoc cung cip thong tin hitu ich,
thao luan nam rd ndi dung, thuc hién cic bai thyc hanh.

- D61 vo1 nguoi hoc: Bat budc tham gia dua cac budi hoc va lam bai thyc hanh, néu
vang phai c¢ ly do.

3. Nhitng trong tim can chu ¥:
Tét ca cac k§ ning trong ndi dung cac chuong.
4. Tai liéu tham khao:
[1]. Nguyén Vin Tai — Ky Thudt Pién Lanh - Nam 2003.
[2]. Trin Khanh Ha - T Lanh, Mdy Diéu Hoa Nhiét Bé Din Dung — Nam 2012
[3]. Chau Ngoc Thach - Thuc Hanh May Pién - NXB Gido duc 1988.
[4]. Nguyén Buc Loi - Day Nghé Sita Chita T Lanh Va Méy Piéu Hoa Ddn Dung
- Nha xuét ban gido duc 2006.
TP.H6 Chi Minh, ngay — thing  nam 2019
Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mén hoc: THUC TAP HE THONG MAY LANH DAN DUNG VA
THUONG NGHIEP

Ma& mon hoc: DLANH 114
Thaoi gian thwe hién mén hoc: 90 gid; (Thuc tap: 90 gid; Kiém tra: 0 giod)
I. Vi tri, tinh chét ciia mén hoc:

— Vi tri: dugc bo tri sau khi hoc xong cdc mon hoc co sé va cac moén do luong dién -

lanh, thuc tap lanh co ban.
— Tinh chét: 13 mon hoc k¥ thuat chuyén moén dao tao nghé bét budc.
1. Muc tiéu mon hoc:
— Kién thirc:

+ Trinh bay dugc nguyén 1y hoat dong, ciu tao va phan loai cua tu lanh dan dung &

thuong nghiép.

+ Hiéu va phan tich dugc quy trinh 13p dit cac ta lanh dan dung & thuong nghiép dat

yéu cau k¥ thuat, cong nghé, an toan cho nguoi va thiét bi, dat nang Suét.
— K¥ nang:

+ Thyuc hién dugc quy trinh lép dat cac tu lanh dat yéu cau k¥ thuat, cong nghé, an

toan cho nguoi va thiét bi, dat nang sut;

+ Thuyc hién dugc quy trinh bao tri, bio dudng cac may dat yéu cau k¥ thuat, cong

nghé, an toan cho ngudi va thiét bi;

+ Hiéu chinh cac thong sb k¥ thuat cua cac may dam bao dat yéu cau ky thuat, cong

nghé, an toan cho ngudi va thiét bi.
— Nang luc tu cha va trach nhi€ém: Reén luyén tinh can théan, chinh xéc trong qua trinh
lam viéc.
I11.  N¢i dung mon hoc:

1. N¢i dung tong quat va phan bd thoi gian:

74



Thoi gian (gio)

Ly Thuc hanh /
.| thuye | =~ ° )
i} . nghiém/ bai i}
tap/ thao luan
Chuwong 1: PAU PIEN TU LANH TU
30 30
KEM
1 | Bai 1: Khao sat so d6 nhiét hé thong 6 5
5 Bai 2: Kiém tra tinh trang dong co 1¢ tu 6 6
lanh, td kem
3 Bai 3: Pau mach dién khoi dong va bao 5 5
vé 16¢ ti lanh
4 | Bai 4: Dau mach dién ti lanh 12 12
Chwong 2: SUA CHUA LANH 42 42
5 | Bai 5: Vé sinh thiét bj trao doi nhiét 6 6
6 | Bai 6: Ky thuat han ndi duong ong 6 6
7 | Bai 7: Ky thuat can cap tu lanh, ti kem 6 6
8 | Bai 8: Thur kin cic mbi han ta lanh 6 6
9 | Bai 9: Huat chan khong ta lanh 6 6
10 | Bai 10: Nap ga ta lanh 12 12
Chwong 3: VAN HANH 18 18
Bai 11: Kiém tra thtr tai va hoan chinh ta
11 9 9
lanh
Bai 12: Xac dinh va xir 1y cac hu hong
12 9 9
trong tu lanh, tu kem
Cong 90 90

2. Noi dung chi tiét:

Chuwong 1: PAU PIEN TU LANH TU KEM

Bai 1. KHAO SAT SO PO NHIET HE THONG

Muc tiéu:

Thot gian: 30 gio

Thoi gian: 6 gio
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- Néu duge mot sd so dd nhiét cac hé théng tu lanh dan dung va thuong nghiép trong

thuc té.
- Rén luyén kha ndng phan tich vé1 thai do nghiém tuc .
Noi dung bai.:
1.1. So d6 nhiét cta hé thong
1.1.1. Phan thiét bi lanh
1.1.2. Céc thiét bi phu ctia hé thong lanh
1.1.3. Céc thiét bi dién ciia hé théng lanh

1.2. Phan loai

Bai 2. KIEM TRA TINH TRANG PONG CO LOC TU LANH - TU KEM
Thoi gian: 6 gio
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién duoc:
- Kiém tra dién dong co 16¢ kin tu lanh.
- Kiém tra dau 1dc kin ta lanh.
- Kiém tra ap suat hat, nén 18¢ kin tu lanh.
Noi dung bai
Kiém tra dién dong co 16¢ kin ta lanh.
2.1 Xéc dinh duoc 3 dau day c,r,s cua 16¢ ta lanh.
2.2 Kiém tra do céch dién.
2.3 Kiém tra dong dién khoi dong va dong dién khong tai 16¢ ta lanh
Kiém tra dau 16¢ kin ta lanh .
2.4 Xadau.
2.5 Nap dau.

2.6 Kiém tra luong dau nap

BAI 3. PAU MACH PIEN KHOI PONG VA BAO VE LOC TU LANH
Thoi gian: 6 gio
Muc ti€u: Sau khi hoc xong bai nay hoc sinh thuc hi¢n dugc:

- Kiém tra cac thiét bi dién khéi dong va bao vé 16¢ ta lanh, ti kem
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- PAu cac thiét bj dién khoi dong va bao vé 16¢ ta lanh, ta kem
- Stra chita cac thiét bi dién khoi dong va bao vé 16c ti lanh,ti kem

No6i dung bai

Kiém tra chon ro le khoi dong.

3.1  Kiém tra Thermic ( ro le bao v¢)

3.2 Bingrole dong .

3.3  Bingro le dién tir.

Pau dién ro le khoi dong vai 16c ti lanh .

3.4  Dau dién kiéu ro le dong dién cho 16¢ ti lanh.

3.5  Pau dién kiéu ro le dong dién véi tu dé cho 16¢ ti lanh.

3.6  Déu dién kiéu ro le khai dong dién tir ( PTC) cho 16¢ tu lanh.

3.7 DPiuro le bao vé, ro le khdi dong, tu dé (néu c6) véi 16¢ ti lanh

3.8 Stra chita hu hdng thuong gap

Bai 4. PAU MACH PIEN TU LANH Thoi gian: 12 gid
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thyuc hién dugc:
- Kiém tra céc thiét bi thermostat, cong tdc va dén tu lanh.
- Phén tich so d6 mach dién ta lanh co ban.
- Xac dinh duoc cac day ra cua ta lanh
- P4u mach dién ta lanh co ban.
Noi dung bai
3.1  Kiém tra, chon thermostat.
3.2 Kiémtra cong tac dén, chudi dén, dén ta lanh.
3.3 Phan tich so @6 mach dién.
Xac dinh duoc cac dau day ra cta ti lanh.
3.4  Tulanhra 3 dau day
3.5  Tulanhra 4 dau day
3.6 Tulanhra 6 dau day
Kiém tra dién tr& sudi cira tu ( néu c6) ro le thoi gian ( Timer)
3.7 PAu hoan chinh mach dién ta lanh (ta quat).

3.8 Stra chira hu hong thudng gap
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CHUONG II: SUA CHUA LANH Thoi gian: 42 gid
Bai 5. VE SINH THIET BI TRAO POI NHIET Thoi gian: 6 gid
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thyuc hién dugc:

- Lam sach duong 6ng dan néng, dan lanh ta lanh.

- Kiém tra tinh trang dan nong, dan lanh ta lanh
No6i dung bai
5.1  Téch ro1 dan nong, dan lanh ta lanh.
5.1 V¢ sinh dan néng, dan lanh tu lanh.

5.3  Kiém tra tinh trang dudng 6ng dan ndng, dan lanh

Bai 6. KY THUAT HAN NOI PUONG ONG Thoi gian: 6 gio
Muyc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hi¢n dugc:
- Han ndi duong dng dan ga lién két cac thiét bi.
- bang k¥ thuat, dam bao kin, dep.
No6i dung bai
6.1 Chuan bj duong 6ng.
6.2 Lam phin lgc.
6.3  Thay phin Igc.
6.3  Han nbi dudng ong.

6.5  Sura chita nhitng hu héng thong thuong.

Bai 7. KY THUAT CAN CAP TU LANH, TU KEM Thoi gian: 6 gio
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién duoc:
- Xac dinh tré luc cua 6ng mao.
- Can cép ta lanh pht hop cong suat, dung tich, nhiét do.
Noi dung bai
So dd can cép.
7.1  Phuong phéap 1: Can cép trong
7.2 Phuong phdp 1: Can cap ngoai
Can cép.
7.3 Diéu chinh cap
7.4 Stra chira hu hong khi can cap
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Bai 8. THU KIN CAC MOI HAN TU LANH Thoi gian: 6 gid
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién dugc:
- Kiém tra d¢ kin ctia cac mdi han trudce khi tién hanh nap ga.
No6i dung bai
8.1 Cac phuong phap thu kin.
8.2 Tao 4p suét bén trong hé théng
8.3 Tao ap suat bén trong hé thong
8.4 Stra chita hu hong

Bai 9. HUT CHAN KHONG TU LANH Thoi gian: 6 gio
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién duogc:
- Ht sach khong khi ¢ trong duong trudce khi tién hanh nap ga.
No6i dung bai
9.1 So do hut chan khong.
9.2 Tao 4p suat chan khong.
9.3 Nhirng luu ¥ khi hit chan khong

Bai 10. NAP GA TU LANH Thoi gian: 12 gid
Muyc tiéu: Sau khi hoc xong bai nay hoc sinh thyuc hi¢n dugc:
- Trinh bay dugc quy trinh nap ga tu lanh.
- Nap ga dung theo quy trinh va dat yéu cau thong sb k¥ thuat.
- Str dung dting cac dung cu do kiém
Noi dung bai
9.1 So d6 nap ga ti lanh.
9.2 K¥ thuat nap ga.
9.3 Théng s6 k¥ thuat.
9.4 Cac sy cb thuong gap khi nap ga - bién phap khéc phuc, stra chira.

CHUONG III: VAN HANH Thoi gian: 18 gid
Bai 11. KIEM TRA THU TAI VA HOAN CHINH TU LANH  Thoi gian: 9 gio
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién duoc:

- Kiém tra céc thong sb ky thuat tu lanh.

- Han kin d4u nap ga.
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Noi dung bai

11.1 Kiém tra ta lanh hoat dong co tai.

11.2 Piéu chinh ga phu hop.

11.3 Kiém tra nhiét do.

11.4 Kiém tra do on dinh khi ti lanh hoat dong.

11.5 Hoan chinh cac cong doan stra chira.

Bai 12. XAC PINH VA XU LY CAC HU HONG TRONG TU LANH, TU KEM
Thoi gian: 9 gid
Muc tiéu: Sau khi hoc xong bai nay hoc sinh thuc hién dugc:
- Chan doan, kiém tra, x4c dinh céc hu hong.
- Khéc phuc cac hu hong.
No6i dung bai
12.1 Van hanh, do kiém céc thong sb.
12.2 D4u hiéu hoat dong binh thudong cua mot ta lanh.
12.3 Cac hu hong thudng gip va khac phuc sira chira.

IV. Piéu kién thue hién mén hoc:
1. Phong hoc chuyén mon hoa: Dung cho moét 16p thuc hanh 18 hoc sinh.
2. Trang thiét bi, may moc:
+ MO hinh tu lanh, ti kem, ti mat, ta trix

+ May hat chan khong

—+

May nen khi

3. Dung cy, hoc liéu,

+ May nén, bao vé qua tai, ro le khoi dong (Thermic) Timer x4 da, dién tro xa,
+ Dén han o6xi

+ Bo dd co khi

+ Ong dong cac c&

+ Que han

+ Baéng dinh céch dién
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+ QGas cac loai

V. N¢i dung va phwong phap, danh gia:
1. No1 dung:
- Kién thirc:

+ Trinh bay céu tao, phan loai, nguyén 1y 1am viéc cua ta lanh dan dung & thuong

nghiép.

- K¥ nang:

+ Lap trinh ty va lap dat may nén

+ Lap trinh tu va lép dat mach dién

+ Lap trinh ty va lap dit cac thiét bi trao d6i nhiét

+ Lap trinh ty va lap dat thiét bi tiét luu (6ng mao)

+ Lap trinh ty va lap dit phin siy loc

+ Lap trinh ty va lam chan khong nap ga tu lanh dan dung
+ Van hanh va ban giao dugc sau lép dat

- Nang luc tu chu va trach nhiém:

+ Thé hién tinh kién tri, cAn than trong khi sir dung trang thiét bi nghé, ciing nhu khi

thao tac thuc hi¢n bai tap, cé trach nhi¢m véi san phém.
+ T6 chirc noi 1am viée ngan nép, khoa hoc.
2. Phuong phap: Panh gia bang bai tap thuc hanh sau khi thyc tap
VI. Huéng dan thye hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh d6 dao tao Cao ding
2. Hudng dan vé phuong phép giang day, hoc tip mén hoc:
- Dién giai
- Truc quan
- Goil mo
- Thuc hanh

- Phai c¢6 day du thiét bi cho hoc sinh, sinh vién thyc tip
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3. Nhitng trong tdm can cht y: chuong 2.3

4. Tai liéu tham khao:

[1]- May va thiét bi lanh- NXB Gido duc

[2]- Tu lanh, may kem, may d4, may diéu hoa nhiét d6 — NXB Gido duc
[3]- K¥ thuat lanh rng dung - NXB Giao duc

[4]-. Nguyén Dtic Loi - Day nghé stra chira ti lanh va mdy diéu hoa dan dung - Nha
xudt ban gido duc — 2006.
[5]- Nguyén Vin Tai - Ky thuat dién lanh — Nam 2003.
[6]- Cataloge may
TP.H6 Chi Minh, ngay — thdng — ndm 2019
Trwéng khoa
(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mén hoc: THUC TAP HE THONG PIEU HOA KHONG KHI CUC BQ

Ma& moén hoc: DLANH 115

Thoi gian thue hién mén hoc: 90 gio; (Thuc tap: 90 gio; Kiém tra: 00 gid)

I. Vi tri, tinh chat ctia mon hoc:

— Vi tri: dugc bo tri sau khi hoc xong cac mon hoc co sé va cac mon Do luong dién -

lanh, thuc tap lanh co ban.

— Tinh chit: 13 mon hoc k¥ thuat chuyén moén dao tao nghé bat budc.

I1. Muc tiéu mon hoc:

1. Noi dung tong quat va phan bd thoi gian:

—Kién thuc:

+ Phéan loai dugccac loai may di€u hoa cuc bo.

+ Trinh bay dugc cau tao, nguyén 1y lam viéc, thong s6 lam viéc cua cac loai may

diéu hoa cuc bd.

— K§¥ nang: Pam bao dung quy trinh, an toan cho ngudi va thiét bi trong viéc:

+ Lap rap thanh thao cac thiét bi lanh c6 trong may diéu hoa cuc bod

+ Lap dat hoan thién céac loaj may diéu hoa cuc bo

+ Pau mach di¢n may di€u hoa cuc bd

+ PAu dién board mach dién tu

+ Bdo tri, bdo dudng, sira chita may diéu hoa cuc bd

—Nang luc ty chu va trach nhiém: Can than, kién tri, lam viéc nhém va ¢6 trach

nhiém vo1 cong viéc dugce giao;

Noi dung mon hoc:

TT

Tén cac bai trong mon hoc

Thoi gian (gio)
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Thuc hanh /

Tong Ly thue tap/ thi | Kiém
) thuyét | nghiém/ bai tra
tap/ thao luan

Phin 1 — May lanh 1 khéi 30 30
Bai 1: Khao sét ciu tao, tim hiéu

1 | nguyén Iy lam viéc, thong s6 k¥ 3 3
thuat

2 Bai 2: Khao sat so do mach dién 3 3

3 B:':,li 3: Pau dién may nén, quat, so 12 12
do6 mach.

4 | Bai 4: Tht bom, nap nhét may nén 2 2

5 | Bai 5: Gia cong 6ng, stra chira 6 6

6 Bai 6: Bao tri, v¢ sinh may lanh 2 2
Kiém tra 2 2
Phan 2 — M4y lanh 2 khoi 60 60
Bai 7: Khéo sat ciu tao, tim hiéu

7 | nguyén Iy lam viéc, thong s6 k¥ ° °
thuat cta cac loai may lanh hai khoi
Bai 8: Khao sat so d6 mach dién

° ctia cac loai may lanh hai khdi ° °
Bai 9: Pau dién Board mach may

? lanh hai khéi ° °

10 Béi 10: Pau dién két noi giita hai i 6
khoi

" Bai 11:’K§1 tliuélt 13 ong, bao 6n 6 i
dudng ong dan ga

12 | Bai 12: Lap dat may lanh hai khoi 12 12

13 | Bai 13: Thir kin hé thong 3 3

14 | Bai 14: Hut chan khong, nap ga 3 3

15 | Bai 15: Béo tri, v€ sinh mdy lanh 6 6

16 | Bai 16: Chuan doan cac hu hong 4 4
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thudng gip, bién phap khic phuc,

xu ly, stra chira.

Kiém tra 2 2

Cong 90 90

2. Ndi dung chi tiét:
Phin 1: MAY LANH MOT KHOI Thoi gian: 30 gid
Bai 1: Khio sat cdu tao, tim hiéu nguyén ly 1am viéc, thong so ky thuat
Thoi gian: 3 gid
Muc tiéeu:
- Nhan dang duoc cac thiét bi lanh.

- Nam vitng so do céu tao, nguyén 1y hoat dong, thong sé k¥ thuat.

Noi dung :

1.1. Khao sat so d6 céu tao.

1.2. Tim hiéu nguyén 1y hoat dong.

1.3. Thong sb k¥ thuat, hién tuong.
Bai 2: Khao sat so dd mach dién Thoi gian: 3 gio
Muc tiéu:

- Nam viing cac loai so do mach

- Giai thich, van hanh duoc mach dién

Noi dung :

2.1. So d6 mach dung cong tic chia (National)

2.2. So d6 mach dung cong tic chia — Timer (Toshiba)
Bai 3: Pau dién may nén, quat, so' @6 mach. Thoi gian: 12 gio
Muc tiéeu:

- P4u dién dung quy trinh, k§y thuat, an toan.

- Nghiém tic dam bao an toan dién trong qua trinh dau dién.

Noi dung :
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3.1. Pu chay may nén

3.2. Piu chay quat giai nhiét

3.3. P4u mach dung cong tic chia

3.4. Pau mach dung céng tic chia - Timer
Bai 4: Thir bom, nap nhét may nén Thot gian: 2 gio
Muc tiéu:

- Biét cach kiém tra may nén.

- Nap dau vao may dam bao dung ching loai va sb lugng trong pham vi cho phép.

- Nghiém tiic dam bao an toan dién trong qua trinh kiém tra, nap dau.

Noi dung :

4.1. Thir bom nén (vé co, vé dién)

4.2. Xa nhdt cii, nap nhdt méi
Bai 5: Gia cong 0ng, sira chira Thoi gian: 6 gid
Muc tiéu:

- Biét cach di dng (udng dng, nong dng, han dng)

- Nam viing k¥ thuat hit chan khong, nap ga dam bao ding quy trinh, dung chung loai

ga va du lugng ga nap vao.
- Nhan biét dugc cac hu hong thuong gip, cach khic phuc, sira chira.

- Nghiém tuc ddm bdo an toan trong qua trinh gia cong, stra chira.

Noi dung :

5.1. Gia cong phin loc, éng di, dng vé, dau can cap, dau hut gié nap ga

5.2. Hat chan khong, nap ga

5.3. Cac hu héng thuong gap
Bai 6: Bao tri, vé sinh may lanh Thoi gian: 2 gio
Muc tiéu:

- Biét cach bao tri dam bao an toan cho ngudi va thiét bi

- Nghiém tuc dam bdo an toan trong bao tri, v€ sinh.
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Noi dung :
6.1. K¥ thuat v€ sinh.may

6.2. Céach bdo tri, bao dudng v¢ sinh may

Kiém tra Thoi gian: 2 gid
Phin 2 - MAY LANH HAI KHOI Thoi gian: 60 gid

Bai 7: Khio sat cau tao, tim hiéu nguyén ly 1am vi¢c, thong so ky thuit ciia cac loai

may lanh hai khoi Thot gian: 6 gio
Muc tiéu:
- Nhan dang duoc cac thiét bi lanh.
- Phan biét dugc cac loai may lanh hai khoi.

- Nam viing so do cau tao, nguyén ly hoat dong, thong s6 k¥ thuat, hién tuong.

Néi dung : khdo sdt cdu tao, nguyén Iy hoat déng, thong sé ky thudt, hién twong ciia cdc

logi may lanh hai khoi:

7.1. Loai treo tudng (1 chiéu — Mono)

7.2. Loai treo tudng (2 chiéu — Inveter)

7.3. Loai dat san

7.4. Loai 4p tran

7.5. Loai 4m trin

7.6. Loai diu tran

Bai 8: Khao sat so dd mach dién ciia cic loai may lanh hai khoi

Thoi gian: 6 gio

Muc tiéu:

- Nam vitng cac loai so dd mach

- Giai thich, van hanh dugc mach dién

Noi dung : tim hiéu cdc loai so do mach dién cua cac logi may lanh hai khoi

8.1. So @6 mach may lanh treo tudng (Mono)
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8.2. So' dd mach may lanh treo tudng (Inveter)

8.3. So dd mach may lanh dat san

8.1. So d6 mach may lanh 4p tran

8.1. So dd mach may lanh am tran

8.1. So @6 mach may lanh dau tran

Bai 9: Piu dién Board mach may lanh hai khéi Thoi gian: 6 gio
Muc tiéu:

- PAu dién ding quy trinh, k¥ thuat, an toan.

- Nghiém tic dam bao an toan dién trong qua trinh dau dién.

Noi dung :
9.1. PAu dién board mach Mono
9.2. Pau dién borad mach Inveter
Bai 10: PAu dién két noi giira hai khoi Thoi gian: 6 gid
Muc tiéeu:
- Ndm virng k¥ thuat két ndi day dién gitta cuc lanh va cuc néng cua cac loai may lanh
hai khoi.
- Piu dién ding quy trinh, k¥ thuat, tiét dién day, sb luong day.

- Nghiém tic ¢am bao an toan dién trong qué trinh dau dién.

Noi dung : Pdu day dién két noi gitta hai cuc cua cac logi mdy lanh hai khoi:

10.1. Loai treo tudng (1 chiéu — Mono)

10.2. Loai treo tudng (2 chiéu — Inveter)

10.3. Loai dat san

10.4. Loai ap tran

10.5. Loai Am tran

10.6. Loai dau tran

Bai 11: K¥ thuét 14 6ng, bao 6n dwong 6ng din ga Thoi gian: 6 gid
Muc tiéu:
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- Nam vitng k¥ thuat 1a dng, nbi 6ng, boc cach nhiét dng dan ga, dng thoat nudc ngung.

- Nghiém tiic dam bao an toan trong qué trinh dau dién.

Noi dung :
11.1. Chon chiéu dai, kich c& dng dan ga
11.2. Boc cach nhiét, quén si 6ng
11.3. L4, ndi éng
11.4. K§ thuat gia cong dng dan ga, 6ng thoat nudc am tudng
Bai 12: Lip dit may lanh hai khéi Thoi gian: 12 gid
Muc tiéu:
- X4c dinh dugc quy trinh lip dat may
- Lap dat theo ban vé thi cong
- Lap dugc may dung quy trinh, dam bao yéu cau ky thuat, thoi gian
- Str dung dung cu, thiét bi dang k¥ thuat, an toan
- Can than, chinh x4c, nghiém chinh thyc hién theo quy trinh

- Pam bao an toan.

Noi dung :

12.1. Chuén bi trang thiét bi, dung cu can thiét phuc vu lép dat

12.2. Chon vi tri lép dat may cho phu hop, ddm bao qua trinh trao d6i nhiét ti wu
12.3. Lap dat khdi trong nha

12.4. Lap dat khoi ngoai nha

12.5. Lap dit duong dng dan gas - dién va dudng nudc ngung

12.6. Lap dat duong dién ngudn cho may

12.7. Thir kin méi ndi, xa khong khi trong dng dan ga va dan lanh.

12.8. Chay may, kiém tra thong sb k¥ thuat, hién twong (nap gas bd sung néu can)

Bai 13: Thir kin hé thong Thoi gian: 3 gio
Muc tiéu :

- Trinh bay duogc trinh ty thur kin hé théng may lanh.
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- Thur kin duoc cac loai hé théng may lanh dat yéu cau k¥ thuat.

Noi dung :

13.1. Chuén bi

13.2. Thir kin céc thiét bi

13.3. Thir kin cac hé théng duong 6ng

13.4. Thtr kin toan hé thong

Bai 14: Hit chan khong, nap ga Thot gian: 3 gio
Muc tiéu :

- Trinh bay dugc trinh ty hat chan khong, nap ga hé thong may lanh.

- Hut chan khong, nap ga dugc céac loai hé théng may lanh dat yéu ciu k¥ thuat.

Noi dung :

14.1. Chuén bi

14.2. Thuc hién theo trinh tu ctia quy trinh

14.3. Kiém tra do chan khong, luong ga nap vao may.
Bai 15: Bdo tri, v€ sinh may lanh Thoi gian: 6 gio
Muc tiéu:

- Biét cach thao lép, v¢€ sinh ludi loc, dan nong dan lanh ddm bao an toan cho nguoi va
thiét bi

- Nghiém tic dam bao an toan trong thao lap, vé sinh.

Noi dung :

15.1. Chuén bi

15.2. Cho may chay kiém tra truéc khi vé sinh. Ngimg may
15.3. V¢ sinh dau lanh:

+ Thao ludi, thao mat na

+ Che chin board mach dién tir

15.4. V¢ sinh dudi nong

90



Bai 16: Chuin don cac hw hong thwong gip, bién phap khic phuc, xir 1y, sira chira.
Thoi gian: 4 gid
Muc tiéu:
- Nim vitng cac hu hong thudng gip ciia mdy lanh hai khi

- Nghiém tic ddm bao an toan trong qua trinh chuan doan, stra chira.

Néi dung : Cdc hw hong, nguyén nhan, bién phdp khdc phuc

16.1. May kém lanh

16.2. M4t mét lanh hoan toan

16.3. May bi bam tuyét duong di

16.4. May chay nudc ngung chdy vao nha

Kiém tra Thoi gian: 2 gid
IV. Piéu kién thwe hién mén hoc:

1. Phong hoc chuyén mon héa: Dung cho mot 16p thuc hanh 18 hoc sinh.

2. Trang thiét bi, may moc:

+ MO0 hinh céc loai mdy lanh hai khéi

+ May huat chan khéng

+

May nén khi
3. Dung cu, hoc li¢u,
+ Timer, cong tic to, ro le
+ Den han 6xi
+ B0 ddco khi
+ Ong dong cac c&
+ Que han
+ Bang dinh cach dién
+ Gas cac loai
V. Noi dung va phwong phap, dianh gia:

1. No1 dung:
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- Kién thuc:

+ Trinh bay céu tao, phan loai, nguyén 1y lam viéc cia may lanh hai khéi
- Ky nang:

+ Biét duoc trinh tu va lap dit cac thiét bi trao doi nhiét

+ Biét duoc trinh tu va l'Zip dat mach dién

+ Biét duoc trinh tu lép may, v€ sinh, stra chira

- Nang lyc ty chu va trach nhiém:

+ Thé hién tinh kién tri, cAn than trong khi sir dung trang thiét bi nghé, ciing nhu khi

thao tac thuc hi¢n bai tap, cé trach nhiém vdi san phém.
+ T6 chire noi 1am viée ngan nép, khoa hoc.
2. Phuong phap: Panh gia bang bai tap thyc hanh
VI. Huéng dén thue hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh do dao tao Cao dang
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
- Dién giai
- Tryc quan
- Go1 m&
- Thyc hanh
- Phai c6 day du thiét bi cho hoc sinh, sinh vién thuc tap
3. Nhiing trong tim can chu y:
Phan 1: bai 3,4,5,6
Phan 2: bai 12,13,14,15
4. Tai liéu tham khao:
[1[- Méy va thiét bi lanh- NXB Giso duc
[2]- May diéu hoa nhiét do — NXB Giao duc

[3]- K¥ thuat lanh trng dung - NXB Giao duc



[4]- Cataloge may lanh

TP.H6 Chi Minh, ngay

thang nam 2019

Truong khoa

(ky va ghi vo ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: THUC TAP HE THONG MAY LANH CONG NGHIEP
M& mon hoc: DLANH 116

Thoi gian thue hién mén hoc: 90 gio; (Thuc tap: 90 gio; Kiém tra: 00 gid)
I. Vi tri, tinh chat ciia mén hoc:

— Vi tri: mdn hoc duoc bd tri & hoc ky cudi, sau khi hoc xong cac mon hoc thuc tip

cO SO.
— Tinh chat: 1a mén hoc k¥ thuat chuyén moén dao tao nghé bat budc.
Il. Muc tiéu mon hoc:
— Kién thic:

+ Trinh bay dugc nguyén 1y hoat dong, ciu tao va phan loai ciia hé théng may lanh

cong nghi¢p

+ Poc va phan tich duogc cac so dd hé théng lanh va so do hé théng dién cua hé théng

may lanh: kho lanh, may da cay, may cap dong, da vay

+ Hiéu va phan tich duoc quy trinh lip dit cac hé thong mdy lanh cong nghiép dat

yéu cu k¥ thuat, cong nghé, an toan cho nguoi va thiét bi, dat nang Suét.
— Ky nang:

+ Thuc hién duoc quy trinh lap dat cac hé thong may lanh cong nghiép dat yéu cau k¥

thuat, cong ngh¢, an toan cho nguoi va thiét bi, dat nang sut;

+ Thyc hién dugc quy trinh bao tri, bdo dudng cac hé thong may lanh cong nghiép dat

yéu ciu k¥ thuat, cong nghé, an toan cho nguoi va thiét bi, dat nang suat;

+ Hiéu chinh cac thong s6 k¥ thuat cta cac hé théng mdy lanh cong nghiép dam bao

dat yéu cau k¥ thuat, cong ngh¢, an toan cho nguoi va thiét bi.
— Nang luc tu chu va trach nhiém:

+ Rén luyén tinh linh hoat, can than, nghiém tuc trong cong viéc va dam bao an toan

cho ngudi va thiét bi.
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I11. N§¢i dung mén hoc:

1. N§i dung tong quat va phan bo thoi gian:

Thoi gian (gio)
Thwe hanh /
TT Tén cac bai trong mén hoc Tong Ly thue tap/ thi | Kiém
) thuyét | nghiém/ bai tra
tap/ thao luan
Chuong 1: Khao sat cac so do
1 nhiét va nguyén 1y hoat dong cac 12 12
thiét bi trong hé théng lanh.
Chuong 2: Cau tao va nguyén ly
2 hoat dong cac thiét bi trong hé 12 12
thong lanh.
Chuong 3: Trinh ty van hanh va
3 xéc dinh cac thong sb trong hé 12 12
thong lanh
A Chuong 4: Thao tac thyuc hién 18 18
cac ky nang stra chira co ban.
. Chtrong 5: Phuong phép bao tri Y y
thiét bi lanh.
6 Chuong 6: Phuong phéap xac dinh 1 1
cac hu hong.
Tong cong 90 90

2. Noi dung chi tiét:

Chwong 1: Khao sat cic so' dd nhiét va nguyén ly hoat dong cac thiét bi trong hé

théng lanh.

Muc tiéu cua bai:

- Néu dugc mot sd so dd nhiét cac hé thong may lanh cong nghiép trong thuc té.

Thoi gian: 12 gio

- Rén luyén kha nang phan tich vi thai do nghiém tuc trong cong viéc.

Noi dung :
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1.1. So d6 nhiét cta hé thong

1.1.1. Phan thiét bi lanh

1.1.2. Céc thiét bi phu ctia hé théng lanh

1.1.3. Céc thiét bi dién cua hé théng lanh

Chuong 2: Ciu tao va nguyén Iy hoat dong cac thiét bj trong hé théng lanh

Thoi gian: 12 gio

Muc tiéu cua bai:

- Néu duge mot sd ciu tao cac thiét bi trong hé théng.

- Poc dugc nguyén 1y hoat dong ciia cac so d6 hé théng may lanh cong nghiép .

Noi dung :

2.1 Céu tao céc thiét bi :

CAu tao cia may nén
Céu tao cia TBNT
Chu tao cuia TBBH

CAu tao cua Van tiét luu

2.2 Nguyén Iy hoat dong cta cac so dd hé thong may lanh cong nghiép :

Kho lanh
May lam da
Kho cép dong

Bing chuyén IQF

Chuwong 3: Trinh tw vin hanh va xéc dinh cc thong s trong hé thong lanh

Thoi gian: 12 gio

Muc tiéu cua bai:

- Trinh bay duoc cac ndi dung can thuc hién khi van hanh hé théng may lanh cong

nghiép .

- Thuyc hién dugc cong tac van hanh dat yéu cau k¥ thuat, my thuat.

- Reén luyén thai d6 nghiém thc trong cong viéc.
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Noi dung :
3.1. Quy trinh van hanh.
3.1.1. Thao tac van hanh.
3.1.2. Thao tac dirng may
3.2. Xéc dinh céac thong sd trong hé thong lanh
3.2.1. Nhiét do
3.2.2. Ap suat
3.3. Phuong phap diéu chinh thong s cua hé théng lanh.

Chuong 4: Thao tac thuc hién cac ky nang sira chira co ban.

Thot gian: 18 gio

Muc tiéu cua bai:

Trinh bay dugc trinh tu nap ga, nap dau hé thong may lanh cong nghiép .

Trinh bay duoc trinh ty xir Iy ngap dich dat yéu cau k¥ thuat.

Rén luyén thai dd nghiém tac trong cong viéc.

Noi dung -

4.1 Thi kin céc thiét bi:
4.1.1. Thir kin cac hé théng duong dng
4.1.2. Thir kin toan hé thong

4.2. Thyc hién Hut chan khong

4.3 Thuc hi¢n nap ga :
4.3.1. Kiém tra loai , lugng ga can nap
4.3.2. Chuan bi cac thiét bi dé nap
4.3.3 Nap ga theo trinh ty

4.4 Thuc hi¢n nap dau :

4.4.1. Kiém tra loai, lugng dau can nap

Trinh bay duoc trinh ty thir kin, hat chan khong hé thong méy lanh cong nghiép .
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4.4.2. Chuan bj cac thiét bi dé nap
4.4.3 Nap dau theo trinh tu
Chuong 5: Phwong phap bao tri thiét bi lanh. Thot gian: 24gio
Muc tiéu cua bai:
- Trinh bay dugc cac phuong phap bao tri ciia hé théng may lanh cong nghiép .
- Liap dit duoc cac loai dudng 6ng cua hé théng may lanh cong nghiép .
- Reén luyén thai d¢ nghiém tuc trong cong viéc.
Noi dung -
5.1. Bao tri may nén
5.2. Bao tri TBNT
5.3. Bao tri TBBH
5.4 Baotri thiét bi phu
5.5 Bao tri thiét bi dién
Chuwong 6: Phwong phap xac dinh cac hu hong. Thot gian: 12 gio
Muc tiéu cua bai:
- Trinh bay dugc cac phuong phap xac dinh hu hong cua hé thong may lanh cong
nghiép .
- Néu duoc cac nguyén nhan, hién tuwong gay hu hong
- Trinh bay céch stra chira
Noi dung :
6.1 Van hanh hé théng:
6.1.1. Trinh ty van hanh
6.1.2. Ghi nhén cac thong sd
6.2. Xéc dinh vi tri , thiét bi hu hong
6.3. Xac dinh nguyén nhan gay hu héng

6.4. Panh gia, néu bién phap khic phuc
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IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mon hoa/nha xudéng: Dung cho mot 16p thuc hanh 18 hoc sinh.
2. Trang thiét bi, may moc:
+ MO0 hinh may lanh
+ Hé thong lanh kho lanh, ti déng.
+ Heé théng may diéu hoa khong khi
+ May huat chan khéng
+ May nén khi
3. Dung cuy, hoc li¢u, vat tu:
+ Timer, cong tac to, ro le
+ Den han oOxi
+ B d co khi
+ Ong dong cac c&
+ Que han
+ Bang dinh cach dién
+ Gas cac loai
+ Tai liéu tham khao
V. Noi dung va phuong phap, danh gia:
1. No1 dung:
- Kién thirc: Trinh bay cau tao, phan loai, nguyén 1y lam viéc ciia may lanh cong nghiép.
- K¥ nang:
+ Thyc hién quy trinh lap dit cic may lanh cong nghiép dat yéu cau k¥ thuat, cong
nghé, an toan cho nguoi va thiét bi, dat nang sut;
+ Thuc hién quy trinh bao tri, bao dudng cac may lanh cong nghiép dat yéu cau ky
thuat, cong ngh¢, an toan cho nguoi va thiét bi, dat nang sut;
+ Hiéu chinh cac théng sb k¥ thuit ciia cic may lanh cong nghiép dam bao dat yéu
cau k¥ thuat, cong nghé, an toan cho nguoi va thiét bi.
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- Nang luc tu chu va trach nhiém:

+ Thé hién tinh kién tri, cAn than trong khi st dung trang thiét bi nghé, cling nhu khi

thao tac thuc hién bai tap, c6 trach nhiém véi san phém.
+ T6 chire noi lam viée ngin nép, khoa hoc.
2. Phuong phap: Panh gia bang bai tap thyc hanh

VI. Huwéng din thye hién mén hoc:
1. Pham vi 4p dung mo6n hoc: dé giang day cho trinh d6 dao tao Cao déng van hanh stra
chita thiét bi lanh
2. Huéng dan vé phuong phap giang day, hoc tdp moén hoc:
- Giao vién trude khi day can phai can cr vao muc ti€u va ndi dung cua tung bai hoc,
chon phuong phap gidng day phu hgp, dac biét quan tAm phuong phédp day hoc tich cuc
dé nguoi hoc co thé tham gia xay dung bai hoc. Ngoai phuong tién giang day truyén
thong, néu co diéu kién gido vién nén sir dung may chiéu projector, laptop, va cac phan

mém minh hoa nham lam rd va sinh dong ndi dung bai hoc.

- Boi véi cac gio thuc hanh, gido vién can chuan bi day du vat tu, dung cu va phuong

tién va xuong truong mot cach day du.

- Cudi mdi budi hoc, can c6 sy danh g14 nhan xét két qua budi hoc.
3. Nhitng trong tim can chu y:

Chuong 3,4,5,6

4. Tai liéu tham khao:

[1] Nguyén buc Loi, Pham Van Tuy (2007), May va thiét bi lanh, NXB Khoa hoc Ky
thuat, Ha Noi
[2] Nguyén Dirc Loi — Pham Vin Tuy, Dinh Vin Thuan. Co sé Ky thudt lanh g dung
-Nha xuat ban gido duc -2000.

TP.H6 Chi Minh, ngay  thdng nam 2019

Trudéng khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HQC

Tén mén hoc: THUC TAP TRANG BI PIEN HE THONG NHIET LANH
Ma mon hoc: DLANH 118

Thoi gian thye hién mén hoc: 90 gio; (Thuc hanh: 90 gio, Kiém tra: 0 gio)

I. Vi tri, tinh chét ciia mén hoc:

— Vi tri: mon hoc dugc giang day sau khi hoc Thuc tap dién lanh co ban.
— Tinh chét: La mén hoc thudc chuong trinh bét budc.
Il. Muc tiéu mén hoc:
— Kién thic:
+ Poc va phan tich duoc cac mach dién dong luc, diéu khién.
+ Lap dit duoc mach dién theo so dd nguyén 1y hé thng lanh
+ (Co6 khéd nang thiét ké duoc cac mach dién diéu khién theo yéu cAu.
— Ky nang:
+ Su dung thanh thao cac dung cu chuyén nganh.
+ Déau dién va stra chira nhitng hu hong cac mach dién dong luc va diéu khién.
+ K¥ nang 1am viéc nhom, giao tiép va kha ning doc hiéu cac tai liéu hé thong
- Ning lyc ty chi va trach nhiém: Ky nang tu duy dé giai quyét cac cong viéc

I111.N¢i dung mén hoc:

1. Ni dung tdng quat va phén bd thoi gian:

Thoi gian (gio)
NI R . Thuc hanh / thue ,
TT Tén cac bai trong mon hoc Tong Ly Kiém
. . tap/ thi nghiém/
i) thuyeét tra

bai tap/ thao luin

1 | Chuong 1: Cac thiét bi ty dong diéu

chinh béo hiéu, bao v¢ ap Suat trong h¢ 24 24
thng lanh
2 | Chuong 2: Piu cac mach dién diéu
. 30 30
khién co ban
3 | Chuong 3: Pau cac mach dién diéu
khién hé thong lanh cong nghiép 36 36
Téng cong 90 90

101



2. Noi dung chi tiét:

Chuwong 1: CAC THIET BI TU PONG PIEU CHINH BAO HIEU, BAO VE AP SUAT
TRONG HE THONG LANH Thoi gian: 24 gio

1. Muc tiéu:
- Hiéu duoc chu tao chire nang lam viéc cua role ap suét va role nhiét do dién ti.
- Thuc hién cach xac dinh cac dau day role ap suét va role nhiét do dién tur.
- Can chinh va kiém tra duoc role ap suét va role nhiét do dién tu.
2. No6i dung chuong:
1.1.Role 4p suat cao HP.
1.1.1. Cach doc thong sd trén role.
1.1.2. cach diéu chinh.
1.1.3. Céach dau dién
1.2. Role ap suit thap LP.
1.2.1. Cach doc thong sb trén role.
1.2.2. céch diéu chinh
1.2.3. Céach dau dién
1.3. Role ap suét dau OP.
1.4.1. Cach doc thong sb trén role.
1.4.2. Céch diéu chinh
1.4.3. Céch d4u dién
1.4. Role nhiét do dién tu.
1.5.1. Cach doc thong sb trén role.
1.5.2. Céch diéu chinh
1.5.3. Céch d4u dién
1.5. Ro le 4p suat nude ( WP).
3.1. Cach doc thong sd trén role.
3.2. Cach diéu chinh
3.3. Céch d4u di¢n

Chuong 2: PAU CAC MACH PIEN PIEU KHIEN CO BAN Thoi gian: 30 gid

1. Muc tiéu:
- Poc hiéu nguyén Iy cac mach dién.
- Thuc hién ddu hoan chinh cic mach diéu khién, dong luc cho dong co KPB 3 pha co ban
trong hé thong lanh.
2. No6i dung chuong:
2.1. Mach tuén tu diéu khién dong co ba pha
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2.2. Mach luan phién diéu khién dong co ba pha
2.3. Mach bao vé mit pha, bao su cd

2.4. Mach xa da

Chuwong 3: PAU CAC MACH PIEN PIEU KHIEN HE THONG LANH CONG NGHIEP
Thoi gian: 36 gio
1. Muc tiéu:
- Poc hiéu nguyén 1y cac mach dién.
- Thuc hién d4u hoan chinh cac mach diéu khién, dong luc cho dong co KPB 3 pha co ban
trong hé thong lanh.
2. Noi dung chuong:
3.1. Mach dién kho lanh c6 st dung role ap suét cao, ap suat thap va diéu chinh nhiét do.
3.2. Mach giam tai may nén két hop bao sy ¢ HTL
3.3. Mach dién diéu hoa khong khi giai nhiét béng nude co su dung role ap suét cao, ap suét thép,
ap suat nudc .

3.4. Mach dién hé thong lanh chiller ¢6 sir dung role ap suat cao, ap suat thip va role ap suat dau.
IV. Piéu kién thwc hién mén hoc:

1. Phong hoc chuyén mén héa/nha xudng: ban ghé dii, phong sach, thoang mat
2. Trang thiét bi may méc: may projector, micro, amli, loa, quat
3. Hoc li¢u, dung cu, nguyén vat li¢u: bang phén
- Tai liéu hudng dan mén hoc, bai hoc thuc tap trang bi dién hé théng nhiét lanh.
- Cac md hinh d4u dién hé thong lanh cong nghiép.
- Cacro le HP, LP, WP, OP, thermostat dién tir.
- Pong co khong dong bo 1 pha va 3 pha
4. Cac diéu kién khac: wifi, may tinh
V. Noi dung va phuwong phap, danh gia:
1. Noi dung:
- Kién thirc:
e (Cac loai ro le HP, LP, OP, WP, thermostat dién tir.
e Cac mach dién diéu khién va bao vé hé thong lanh cong nghiép
- Ky nang:
e Phan tich, gidi thich va lap luén dugc cac chiic nang cia cac loai role.
e DPiu duoc cac mach dién hé thong lanh cong nghiép.
- Nang luc tu chu va trach nhiém:
e K¥ niang lam viéc nhom, giao tiép va kha niang doc hiéu céc tai lidu k§ thuat
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e (0 kha nang tu thiét ké mach dién va lam viéc doc lap.
2. Phuong phap:
- Kiém tra — danh gia thuong xuyén
- Thao luan theo nhom
- Khéc: theo yéu cau cia giang vién
- Kiém tra — danh gia dinh ky
VI. Hréng din thyue hién mén hoc:
1. Pham vi 4p dung mén hoc: ap dung cho hé cao déng.
2. Huéng dan vé phuong phap giang day, hoc tdp mon hoc:
- Pbi véi gido vién, giang vién: SV can du gio dé duoc cung cip thong tin hiru ich, thao
luan nam rd nodi dung.
- P6i v6i ngudi hoc: Bat bude tham gia di cac budi hoc va thyc hanh cac bai tap, néu vang
phai co 1y do.
3. Nhiing trong tim can cha y: Chuong 2,3
4. Tai liéu tham khao:
[1]. Nguyén Puc Loi - T déng hod trong hé thong lanh - NXB Gido duc.
[2]. Thuc hanh ky thudt Co dién lanh — NXB Da Nang 2004
[3]. Automatic Control Refrigerating — Korea Technology Eng. Co., LTD 2005
TP.H6 Chi Minh, ngay  thdng nam 2019

Trwéong khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: LO HOI

Ma m6n hoc: DLANH 122

Thaoi gian thwe hién mén hoc: : 30 gio; (Ly thuyét: 28 gio; Kiém tra: 2 gid)
I. Vi tri, tinh chit ciia mén hoc:

— Vi tri: mon hoc duogc bd tri sau khi hoc xong Co s¢ nhi¢t dong k¥ thuat va truyén

nhiét.
— Tinh chét: 1a mén hoc chuyén nganh.
Il. Muc tiéu mén hoc:

— Kién thue: Trinh bay dugc cac khai niém co ban vé cau tao, nguyén ly lam viéc

cua céc loai 10 hoi thuong gap.

— K§ nang: giup cho sinh vién hiéu biét vé phuong phap tinh toan thiét ké, kiém tra

10 hoi , hoat dong cua cac hé théng dd thi, hé thé)ng cép nudc va hé théng phu tro.
— Nang lyc tu chu va trach nhiém: Rén luyén tinh can than, chinh xéc trong qua trinh
lam viéc.

III. N¢i dung mon hoc:

1. Noi dung tong quat va phéan bo thoi gian:

Thoi gian
Thuc hanh /
TT Tén cac bai trong mon hgc Tong Ly thue tap/ thi Kiém
) thuyét nghiém/ bai tra

tap/ thiao luan

Chuong 1: Khai niém chung vé

1 . 3 3
10 hot
Chuong 2: Nhién li€u va co s&

2 . 6 6
1y thuyét chay

Chuong 3: Cac san pham chay

cua nhién liéu
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Chuong 4: Hiéu suat nhiét cua

4 3 3
16 hoi

5 | Chuong 5: Tinh nhiét 10 hoi 6 5
Chuong 6: Tinh strc bén cho 16

6 _ 3 3
hoi

7 | Chuong 7: Van hanh 10 hoi 3 3
Chuong 8: Xt Iy nudc cho 10

8 _ 3 2
hoti

Cong 30 28
2. Ndi dung chi tiét

Chwong 1: KHAI NIEM CHUNG VE LO HOI

Muc tiéu:

Sau khi hoc xong chuong nay sinh vién c6 kha nang:
- Trinh bay nguyén 1y lam vi¢c cua 10 hoi.
- Danh giad dugc mot 10 dya theo cac thong s6 chinh.

- Phan loai mot s6 thiét bi 10 hoi.

Thoi gian: 3 gio

- Trinh bay dugc mot s6 thiét bi 10 hoi str dung trong dan dung, trong cong nghiép.

Noi dung
1.1 Lo hoi
1.2 Phén loai 160 hoi

1.2.1 Theo lich st phat trién

1.2.2 Theo cong dung cua 16 hoi.

1.2.3. Theo thong sb ap suat.

1.2.4. Theo san lugng hoi.

1.2.5. Theo ché do tudn hoan cta nude

1.3 C4c Théng sb co ban ciia 10 hoi.

1.2.1 San luong hoi
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1.2.2 Ap suét va nhiét d6 hoi
1.2.3 Nang suét boc hoi
1.2.4 Phu tai nhiét
1.2.5 Hiéu sut nhiét cua 16 hoi
1.4 Qua trinh phat trién cia 10 hoi
1.4.1 Lo hoi dng 16 va éng lura.
1.3.6.1 Lo hoi 6ng 15.
1.3.6.2 L0 hoi ng lira.
1.3.6.3 Lo hoi phdi hop 6ng 10 dng lira.
1.4.2 Lo hoi dng nuée tuin hoan ty nhién.
1.3.7.1 Lo hoi 6ng nudc nam ngang.
1.3.7.2 Lo hoi 6ng nudc thang dimg.
1.4.3 Lo hoi truc Iuu
1.4.4 Lo hoi tang s6i
1.5 Ung dung caa 16 hoi
1.5.1 Lo hoi cong nghiép.
1.5.2 Lo hoi nha may nhiét dién.

1.5.3 Lo hoi cip hoi 4m cho cac toa nha

Chwong 2: NHIEN LIEU VA CO SO LY THUYET CHAY Thoi gian: 6 gid
Muc tiéeu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:
- Trinh bay cac thanh phan héa hoc ciia nhién liéu.
- Trinh bay cac déc tinh cua mdt nhién li€u dac biét nhién li¢u ran.

- Trinh bay dugc qua trinh chdy nhién li¢u.
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- Trinh bay dugc cac phan ing chay cua mét nhién li€u va céac thong s6 can trong

tam trong qua trinh chay.
- Tinh to4n duoc cac thong s ctia khong khi va cac thanh phan cta nhién liéu
- Trinh bay phuong trinh dac trung cua qua trinh chdy hoan toan.

- Trinh bay dugc phuong trinh can bang tong quat trong diéu kién van hanh 10

hoi.
- Tinh toan cac ton that nhiét trong qua trinh chay.
Noi dung
2.1 Nhién liéu
2.1.1 Khai niém
2.1.2 Thanh phén hoéa hoc cua nhién li¢u
2.1.2.1 Nhién liéu rén va long
2.1.2.2 Nhién li€u khi
2.1.3 Nhiét tri cua nhién li¢u
2.1.2.1 Binh nghia
2.1.2.2 Phan loai
2.1.4 Nhién liéu quy u6c va cac dic tinh quy dan cta nhién liéu
2.2 Co sé 1y thuyét chay
2.2.1 Khai ni¢m
2.2.2 Su lan truyén ngon lira
2.2.3 Pic diém cua cac qué trinh chdy nhién liéu
2.2.3.1 Chay nhién li¢u ran.
2.2.3.2 Chay nhién li¢u long.
2.2.3.3 Chay nhién li¢u khi.
2.2.4 Co so khi dong dé phan loai buong lira
2.2.4.1 Chay theo l6p

2.2.4.2 Chay theo ngon ltra
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2.2.4.3 Chay xoay

2.2.5 Céac tiéu chi danh gia budng lira
2.2.5.1 Nhiét thé dién tich
2.2.5.2 Nhiét thé thé tich

2.2.5.3 Hé sb khong khi thira

Chwong 3: CAC SAN PHAM CHAY CUA NHIEN LIEU Thoi gian: 3 gio
Muc tiéu:

Sau khi hoc xong chuong nay sinh vién c6 kha nang:

- Trinh bay va xé4c dinh thong s ctia cc san pham chay ctia nhién liéu.

Noi dung
3.1 Thé tich khong khi 1y thuyét
3.2 Thé tich san pham chay 1y thuyét
3.3 Thé tich san pham chay thuc té
3.4 Do lot khong khi
3.5 Su chéy hoan toan va khong hoan toan
3.6 Enthalpy ctia san pham chay

3.7 Xéc dinh hé s6 khong khi thira

Chwong 4: HIEU SUAT NHIET CUA LO HOI  Thoi gian: 3 gid
Muc tiéeu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:
- Tinh dugc hi¢u suat nhiét cua 16 hoi
- Trinh bay dugc cac loai ton that cta 10 hoi
Noi dung

4.1 Phwong trinh cin bang nhiét tong quat cia 10.
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4.1.1 Nhiét luong dua vao
4.1.2 Nhiét luong hiru ich
4.2 Cac loai ton thit nhiét

4.2.1 Tén that nhiét do khoi thai mang ra ngoai.
4.2.2 Ton that nhiét do chdy khong hoan toan vé hoa hoc.
4.2.2 t6n that nhiét do chay khong hoan toan vé co hoc.
4.2.3 Tén that nhiét do toa nhiét ra moi trudng.
4.2.4 Tén that nhiét do xi mang ra ngoai.

4.3 Kha nang tin dung nhiét thai cua 10 hoi cong nghiép
4.3.1 Tan dung nhiét khoi thai
4.3.2 Nudc xa 1o

4.3.3 Hé théng thu hdi nudc ngung

Chuwong 5: TINH NHIET LO HOI Thoi gian: 6 gid
Muc tiéu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:

Tinh toan mot s gia tri nhiét trong budng lira.

Trinh bay céac dic tinh ctia budng lira.

Trinh bay céac dac tinh ctua hé sb khong khi lot vao lo.

Tinh toan so bo buéng Itra,cac thiét bi chinh trong 10 hoi.
Noi dung

5.1 Bé mit truyén nhiét cia 10.
5.1.1 Bé mit sinh hoi
5.1.1.1 Dan bng sinh hoi trao d6i nhiét bang burc xa
5.1.1.2 Dan 6ng sinh hoi trao d6i nhiét bﬁng burc xa
5.1.1.3 B qué nhiét
5.1.2 BE& mit truyén nhiét phy
5.1.2.1 BO ham nuéc.

5.1.2.2 By say khong khi.
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5.1.3 DPiéu kién 1am viéc cia cic bé mat phu
5.1.3.1 Sy bam ban bé mit
5.1.3.2 Su mai mon

5.1.3.3 Su an mon
5.2 Tinh nhiét 16 hoi.
5.2.1 Tinh nhiét budng lira.
5.2.2 Tinh trao bé mat truyén nhiét d6i luu.
5.2.2.1 Xac dinh Q
5.2.2.2 D9 chénh nhiét do trung binh Logarit
5.2.2.3 Hé sd truyén nhiét K

5.2.3 Mot s van dé khi tinh nhiét 10 hoi.

Chwong 6: TINH SUC BEN LO HOI Thoi gian: 3 gio
Muc tiéu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:
- Trinh bay céach tinh strc bén cac bo phan chinh cua 16 hoi.
Noi dung
6.1 Mé diu
6.1.1 Kim loai dung ché tao 16 hoi
6.1.2 Ap suat tinh toan
6.1.3 Nhiét do tinh toan vach
6.1.4 Ung suat cho phép ciia kim loai
6.2 Tinh sitc bén mét s6 bd phén chinh cia 10 hoi
6.2.1 Cac bao hoi va than hinh try chiu ap suit bén trong
6.2.2 Cac 6ng bé mit Tiép nhiét va dng dan chiu 4p suat bén trong
6.2.3 Hé s6 bén vimng
6.2.4 Xéac dinh dudng kinh 16n nhét cho phép cua 16 khong c6 gia cudng
6.3 Tinh day cong
6.4 Tinh cac bo phan hinh tru chiju ap luc bén ngoai
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Chuwong 7: VAN HANH LO HOI Thoi gian: 3 gio
Muc tiéu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:

- Phén loai mét s6 budng lira ghi.

Trinh bay dac di€m cau tao cua cac loai buong Itra ghi.

Trinh bay dic tinh cta budng lira phun.

Trinh bay dac diém va ciu tao cuia mot so thiét bi bué)ng Itra phun.

Noi dung
7.1 Khéi dong lohoi

7.1.1 Chuan bi
7.1.2 Khoi dong
7.1.2.1 Khéi dong 10 hoi dot dau
7.1.2.2 Khoi dong 10 hoi d6t than
7.2 Van hanh 10 hoi
7.3 Durng 10 hoi
7.3.1 Dung binh thuong
7.3.1.1 Lo hoi d6t nhién liéu ran
7.3.1.2 Lo hoi dot dau
7.3.2 Dirng sy ¢b
7.3.2.1 Lo hoi d6t nhién liéu ran

7.3.2.2 Lo hoi dbt dau

Chuwong 8: XU LY NUOC TRONG LO HOI Thoi gian: 3 gio
Muc tiéu:
Sau khi hoc xong chuong nay sinh vién c6 kha nang:
- Trinh bay dugc yéu cau vé chat lugng hoi phuc vu cho hd tiéu thy.
- Trinh bay cac dac tinh dé rtra sach hoi.

Noi dung
112



8.1 Muc dich va y nghia cta viéc xir ly nwée.
8.1.1 Muc dich
8.1.2 Y nghia
8.2 Tiéu chuin vé chit lwong nuwéce cip
8.3 Cac bién phap chéng dong cau
8.3.1 Phuong phap ling loc
8.3.1 Phuong phép xtr Iy bang héa chat két hop lang loc
8.3.1 Phuong phép trao d6i cation
8.3.1 Phuong phap trao d6i ation
8.3.1 Phuong phap xtr 1y nhiét
8.3.1 Phuong phap dung dién truong
8.3.1 Phuong phép dung tir trrong
8.3.1 Phuong phap dung siéu am
IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mén hoa: Dung cho mét 16p 1y thuyét.
2. Trang thiét bi, may moc: May chiéu
3. Dung cuy, hoc li¢u,
+ Céc so do
+ Giao trinh
V. No¢i dung va phwong phap, danh gia:
1. No1 dung:
- Kién thirc: Mon hoc gitp cho sinh vién hiéu biét vé phuong phap tinh toan thiét ké
va tinh toan kiém tra 10 hoi , hoat dong cua cac hé théng dd thi, hé théng cép nudc, hé
théng tu dong an toan va cac thiét bi phu khac cta 10 hoi .
- Ky nang:
+ Nhan dinh, kiém tra, tinh ton cac 16 hoi nhé trén thyc té.
- Nang lyc ty chu va trach nhiém:
+ Thé hién tinh kién tri, cAn than trong khi st dung trang thiét bi nghé, ciing nhu khi

thao tac thuc hién bai tap, c6 trach nhiém véi san phém.

113



2. Phuong phap: Cac kién thirc va k¥ ning trén s& duoc danh gia qua cac bai kiém tra

dinh ky va bai kiém tra két thic.
VI. Huéng dan thue hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh d6 dao tao Cao ding
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
- Viét phan ndi dung bai giang va giang giai truc tiép cho hoc sinh hiéu;
- Khi giang day gido vién co6 thé sir dung may vi tinh va may chiéu, 4p dung cac loai
gido an dién tu.
3. Nhitng trong tdm can chi y: Chuong 3,7,8
4. Tai liéu tham khao:

[1] Pang Thanh Trung, Gido trinh Lo Hoi, Nha xuat ban Pai hoc qudc gia TP.H6 Chi
Minh, 2013.

[2] Pao Ngoc Chan-Hoang Ngoc Pong,, Lo Hoi va thiét bi dét, Nha xuat ban Khoa hoc
va Ky thuat, 2008.

[3] Tran Gia MY, Ky thudt Chdy, Nha xuat ban Khoa hoc va K¥ thuat, 2005.

TP.H6 Chi Minh, ngay  thing nam 2019

Trwéng khoa

(ky va ghi ro ho tén)
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Tén mén hoc: PIEU HOA KHONG KHi O TO

CHUONG TRINH MON HOQC

M& moén hoc: DLANH123

Thoi gian thuc hién mon hoc: 45 gio; (Ly thuyét: 13 gio; Thuc hanh: 30 gio, kiém tra:

2 gid)

. Vi tri, tinh chat ciia mo6n hoc:

— Vi tri: dua vao hoc sau khi hoc sinh da dugc hoc cac mén hoc k¥ thuat co so va

chuyén mon;

— Tinh chat: Pay 13 mon hoc c6 tinh chuyén siu va mé rong trong chuong trinh dio

tao cua nghé.

1. Muc tiéu mon hoc:

- Kién thuc: Trinh bay dugc chirc ndng, nhi€ém vy, cau tao cua céc thiét bi lanh, so do

hé théng lanh so @6 mach dién cua hé théng diéu hoa trén xe 6 t6.

-K§¥ niang: Sau khi hoc mén hoc nay hoc sinh ¢6 thé lip dit sta chita bao dudng céac

thiét bi dién lanh trén xe 6 to.

- Nang luc tw chi va trach nhiém: rén luyén tinh can than trong cong tac.

I11. No¢i dung mon hoc:

1. Noi dung tong quat va phan bo thoi gian:

Thoi gian
Thuc hanh /
TT Tén céc bai trong mén hoc Tong | Ly thue tip/ thi | Kiém
) thuyét | nghiém/ bai tra
tap/ thao luan
. Bai 1: Tong quan hé thong dicu o 4 .
hoa khong khi trén xe 0 t0
Bai 2: Cau tao, nguyén Iy hoat
2 | dong cua cac bo phan hé théng | 12 3 8 1
diéu hoa khong khi trén xe 6 td
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Bai 3: Mach dién hé thong diéu

hoa khong khi ty dong trén xe 0 t6

Bai 4: Stra chita bao dudng hé
4 | thdng diéu hoa khong khi trén xe 6 | 12 3 8 1

to

Cong 45 13 30 2

2. Noi dung chi tiét:

Bai 1: Tong quan hé thong di¢u hoa khong khi trén xe  to.
Thoi gian: 9 gio

Muc tiéu cua bai:
- Trinh bay dugc cac kién thirc co ban, nguyén tdc 1am viéc cua cac thiét b trén hé théng
diéu hoa 6 to;
- Phan tich dugc cac chirc ning va chu ky lam lanh hé thong diéu hoa khong khi trén xe 6
to;
Noi dung cua bai:
1. Gidi thiéu vé hé thong diéu hoa khong khi trén xe 6 to
2. Su thong gi6 va phan phdi khong khi trong xe.
3. Nguyén 1y ctia hé thong lanh 6 t6

Bai 2: Cau tao, nguyén ly hoat dong ciia cic bd phan hé thong diéu hoa khong khi
trén xe 6 t6 Thoi gian: 12 gio
Muc tiéu cua bai:

- Trinh bay dugc cAu tao va hoat dong cua cac bo phan h¢ théng diéu hoa khong khi;

Noi dung cua bai:

1. Hé théng sudi

2. Hé théng 1am lanh

3. Nguyén tic hoat dong ciia cac bo phan diéu khién trong hé thong
Bai 3: Mach dién Hé thong diéu hoa khong khi tw ddng trén xe 6 to

Thoi gian: 12 gio
Muc tiéu cua bai:
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- Trinh bay dugc mach dién, van hanh mach dién ctua hé théng diéu hoa khong khi ty dong
trén xe 0 t0;

Noi dung cua bai:

1. Khai quat

2. So d6 mach dién

3. Nguyén ly hoat dong

Bai 4: Sira chira bao dudng hé¢ thong diéu hoa khéong khi trén xe o td
Thoi gian: 12 gio
Muc tiéu cua bai:
- Trinh bay duoc kién thirc kiém nghiém, bao dudng va sta chira hé thong;
- Thyc hién kiém nghié¢m, bdo dudng va stra chita h¢ théng;
Noi dung cua bai:
1. An toan k¥ thuat trong bao tri stra chita hé¢ théng dién lanh 6t6
2. Dung cu va thiét bi thong thuong khi stra chira, bao tri hé théng dién lanh 6t6

3. Bao tri stra chira hé théng dién lanh 6t0
IV. PIEU KIEN THU'C HIEN CHUONG TRINH:

1. Phong hoc chuyén mon hoa: Dung cho mot 16p thuc hanh 18 hoc sinh.
2. Trang thiét bi, may moc:
+ M0 hinh diéu hoa nhiét do 6 to cac loai
+ Diéu hoa nhiét do 6 t6 céc loai
+ May hat chan khong
+ May thu hoi ga
3. Dung cy, hoc li¢u, vat tu:
+ Chai nito cao ap
+ BO dd nghé dién lanh chuyén dung
+ Am pe kim
+ B0 nong loe cac loai
+ Mo 1ét cac loai
+ Xi lanh nap ga
+ Den han

+ Ong dong cac loai
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+

Tiét luu cac loai

+

Que han cac loai

+

+

Dau lanh, gi¢ lau, day dién, cong tac, ap t6 mat, den tin hiéu......
V.PHUONG PHAP VA NOI DUNG PANH GIA:

1. Noi dung:
- Vé kién thirc :
+ Trinh bay chirc nang, nhiém vy, cAu tao cua céc thiét bi trong h¢ théng lanh trén
hé théng diéu hoa trén xe 0 to
- Vé ky néng :
+ Le‘ip dat sura chita bao dudng cac thiét bi dién lanh trén xe 6 t6.
-veé nang lyc tw chu va trach nhiém:
+ Thé hién tinh kién tri, cAn than trong khi sir dung trang thiét bi nghé, ciing nhu
khi thao tac thuc hién bai tap, c6 trach nhiém voi san phém.
+ T6 chure noi lam viéc ngan nép, khoa hoc.
+ Chuyén can thyc tap, dam bao thoi gian tham gia hoc tap mo dun. C6 du cac bai
kiém tra dinh ky theo dung quy ché hién hanh.
2. Phuong phap danh gia
- Vé kién thire : Panh gid qua bai viét tu luan hodc tric nghi¢m khach quan
- Vé ky néng : Danh gia bang bai tap thuc hanh
- Vé ndang lie tir chii va trach nhiém: Puoc danh gia bang phuong phap theo ddi va

ghi chép trong sb tay cua gido vién bo mon
VI. HUONG DAN CHUONG TRIiNH:

1. Pham vi ap dung chuong trinh :

- Chuong trinh 4p dung giang day cho hé Cao dang.

2. Huéng din mot sb diém chinh vé phuong phép giang day dao tao:
- Thuyét trinh

- Giang giai

- Truc quan

- Thuc hanh

- Thao luan nhom

3. Nhiing trong tim chwong trinh can cha y :
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- Su khéc biét cua hé thong diéu hoa trén xe 6 t6 va hé thong diéu hoa khong khi khac.
- CAu tao hoat dong cua tung thiét bi trong hé théng, cac so dd hé théng lanh va so d6
mach diéu khién.

- Céc bién phép kiém tra danh gia, sira chita bao dudng hé thong.
4. Tai liéu tham khao:
[1] Hé théng diéu hoa khong khi 6t6- NXB Gido duc

[2] Tai liéu bao tri sira chita hé thong lanh trén xe buyt— NXB Giao duc

TP.H6 Chi Minh, ngay  thing nam 2019

Trwoéng khoa

(kv va ghi ro ho tén)

119



CHUONG TRINH MON HOQC

Tén mén hoc: CHUYEN PE MAY LANH

Ma& mon hoc: DLANH 124

Thoi gian thye hién mén hoc: 30 gio; (Ly thuyét 28 gio; Kiém tra: 2 gio)

I. Vi tri, tinh chat ciia mén hoc:
— Vi tri: sau khi d2 dugc hoc cac mon hoc k¥ thuat co s¢ va chuyén mon,;
— Tinh chat: ddy 1a méon hoc chuy@n mén tu chon

Il. Muc tiéu mon hoc:
— Kién thic:

+ Trinh bay dugc chirc nang, nhiém vy, cAu tao, hoat dong cua cac thiét bi trong

hé thong lanh hap thy, hap phu ran.

+ Phén tich dugc nhirng kién thic co ban nhat vé lép dit thiét bi lanh sir dung

cong nghé khac véi cong nghé may lanh nén hoi.
— Ky nang:

+ Phéan biét duogc su khac nhau gitra ciu tao, nguyén 1y lam viéc cua cac hé théng
lanh thong thuong (may lanh nén hoi) voi may lanh hap thy, hap phu ran. Nam

duogc uu nhuoce diém, pham vi, va hudng phat trién ctia hé théng may lanh nay;
+ Nhan biét dugc céac thiét bi trong hé théng lanh hép thu, hép phu ran;

— Nang luc tu chu va trach nhiém: Can than, kién tri, c6 trach nhi¢ém vaéi cong viée

duogc giao.
I11.  N¢i dung mén hoc:

1. Noi dung tong quat va phan b6 thoi gian:

Thoi gian
L . i Thuc hanh / thuc .
TT Tén céc bai trong mon hoc Tong Ly Kiém
) , tap/ thi nghiém/
s0 | thuyet tra
bai tap/ thao luan
1 | Chwong 1: May lanh hip thu 12 11 1
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1.1 Pai cuong:

1.2 Chu trinh 1y thuyét:

1.3 Mbi chat dung trong may lanh
hap thu

1.4 May lanh hap thu
nudce/Bromualiti (H,O/LiBr) loai
Single Effect

1.5 May lanh hip thy
nudc/Bromualiti (H,O/LiBr) loai
Double Effect

Chwong 2: May lanh EJECTO 6 6
2.1 Khai niém:

2.2 Nguyén ly lam vi¢c va chu

trinh Ly thuyét cia may lanh

EJECTO:

2.3 Tinh toan nhiét thiét bi lanh

EJECTO

2.4 Pic diém cua chu trinh thuc

trong may lanh EJECTO

2.5 Qua trinh 1am viéc va két ciu

cia may lanh EJECTO

2.6 Cac phan tir co ban cua hé

thdng lanh EJECTO

Chuwong 3: Thiét bi lanh ding | 12 11

nang lwgng mat troi

3.1 Téng quat

3.2 May lanh hép thy dung ning
lrong mat troi

3.3 Méy lanh hip phu ran ding
nang luong mat troi

3.4 Hé théng lanh san xuét nuéc
da

3.5 Mot sb so dd cu thé
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Cong 30 28 2

2. Ndi dung chi tiét:
Chuwong 1: May lanh hip thu Thoi gian: 12 gio
Muc tiéu:

- Hiéu dyoc cac kién thirc vé cac chu trinh may lanh hép thu

- Trinh bay dugc phuong phap tinh so bo cac chu trinh may lanh;

- C6 10ng yéu nghé, ham thich tim hiéu cc hé thong lanh khac.

Noi dung bai

1.1. bai cuong: Thoi gian: 1 gio
1.2. Chu trinh 1y thuyét: Thoi gian: 2 gio
1.3. Moi chat dung trong may lanh hip thy Thoi gian: 2 gio

1.4. May lanh hap thu nu6c/Bromualiti (H,O/LiBr) loai Single Effect Thoi gian: 3 gio
1.5 May lanh hap thy nudce/Bromualiti (H,O/LiBr) loai Double EffectThoi gian: 3 gio

Kiém tra: Thoi gian: 1 gio
Chuong 2: May lanh EJECTO Thoi gian: 6 gio
Muc tiéu

- Hiéu duoc céc kién thirc vé cac chu trinh may lanh EJECTO
- Trinh bay duoc phuong phép tinh so bo chu trinh may lanh EJECTO
- C6 1ong yéu nghé, ham thich tim hiéu cac hé thong lanh khac.

Noi dung bai

2.1. Khai ni¢m: Thoi gian: 0,5 gio
2.2. Nguyén ly 1am viéc va chu trinh Ly thuyét cia may lanh EJECTO Thoi gian:1 gio
2.3. Tinh toan nhiét thiét bi lanh EJECTO: Thoi gian: 2 gio
2.4. Pic diém cua chu trinh thuc trong may lanh EJECTO: Thoi gian: 0,5 gio
2.5. Qué trinh 1am viéc va két cau cua may lanh EJECTO: Thoi gian: 1 gio
2.6. Cac phan tir co ban ciia hé thong lanh EJECTO: Thoi gian: 1 gio

2.6.1. EJECTO
2.6.2. Thiét bj bay hoi
2.6.3. Thiét bji ngung tu

Chuong 3: Thiét bi lanh dung ning lwong mit troi Thoi gian: 12 gio
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Muc tiéu
- Hiéu dyoc cac kién thtc vé cac chu trinh may lanh hap thu, hip phu rin dung ning
lugng mat troi.
- Trinh bay duoc phuong phép tinh so bd chu trinh may lanh hap phu rin
- C6 10ng yéu nghé, ham thich tim hiéu cac hé thong lanh khac.
Noi dung bai
a. Tong quat Thoi gian: 2 gio
3.1.1 Hép thy va Hap phu
3.1.2 Hap thy
3.1.3 Hap thu va khuyéch tan

3.2 May lanh hap thu dung ning luong mat troi: Thoi gian: 2 gio
3.3 May lanh hap phu ran dung ning lwong mat trdi: Thoi gian: 2 gio
3.4. He¢ thong lanh san xuét nudc da: Thoi gian: 2 gio

3.5.1. So d6 hé thong
3.5.2. Nguyén tic hoat dong
3.5.3. Céu tao cua cac thiét bi
3.7. Mot sd so dd cu thé Thoi gian: 3 gio

Kiém tra: Thoi gian: 1 gio

IV. PIEU KIEN THU'C HIEN CHUONG TRINH:

1. Phong hoc chuyén mén héa/nha xuong: Lép hoc bd tri du ban ghé du, phong sach,
thoang mat.
2. Trang thiét bi may méc: hinh anh hoic mé phong thiét bi
+ M4y lanh hip thu cac loai
+ May lanh EJECTO
+ Thiét bj lanh dung ning luong mit troi
3. Hoc li€u, dung cy, nguyén vat liéu: bang phén
+ - Tai liéu huéng dan mén hoc.
+ Céc diéu kién khac: wifi, may tinh
V. PHUONG PHAP VA NQI DUNG PANH GIA:

1. No1 dung:

- Kién thirc:
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+ Chtrc nang, nhiém vy, cAu tao, hoat dong cua cac thiét bi trong h¢ théng lanh hép
thu, hap phu rin

+ Phan tich nhiing kién thirc co ban nhét vé k¥ thuat may lanh va diéu hoa khong khi
str dung cong nghé khac vai cong nghé may lanh nén hoi

+ Uu nhuoc diém, pham vi, va huéng phat trién cua cac hé théng may lanh;
- K¥ nédng:

+ Phan biét sy khac nhau gitra clu tao, nguyén 1y lam viéc cua cac h¢ théng lanh
thong thudng (may lanh nén hoi) v6i may lanh hap thy, hip phy rin.;

+ Nhan biét cac thiét bi trong hé théng lanh hép thy, hép phu ran;
- Ning lyc ty chu va trach nhiém: C6 10ng yéu nghé, ham thich tim hiéu cic hé thong
lanh khac.

2. Phuong phap:

- Kiém tra kién thirc bang hinh thirc trac nghiém khach quan, ty luan
- Kiém tra thai d6 qua viéc chap hanh ndi qui hoc tip va sb gio tham gia hoc tap.

- Kiém tra két thuc béng hinh thure trc nghiém, tu luan.
VI. HUONG DAN CHUONG TRINH:

1. Pham vi 4p dung chuong trinh: Chuong trinh giang day cho trinh d6 Cao dang
2. Huéng ddn mot sé diém chinh vé phuong phap giang day mon hoc:
- Giang giai
- Tryc quan
- Thao luan nhom
- C6 thé cap nhat cac chuyén dé thuc tién cong nghé hién dai cia chuyén nganh da,
dang va s& phat trién trong tuong lai tai dia phuong va trén thé gidi.
- Bdi véi gido vién, giang vién:
+ Str dung cac tu liéu hinh anh, cac video, thong qua may chiéu dé bai giang sinh
dong, ¢ tinh thuc té cao.
+ Trinh bay céc ndi dung tong quat, co ban cho phil hop bac hoc, nham bo sung
kién thirc cho qua trinh thuc hanh nghé nghiép.
+ Cac phﬁn tinh toan nén duoc téng hop, rat gon va c6 dong lai so v6i gido trinh
tham khao. Khong yéu cau chi tiét tinh toan phirc tap, chi cong nhan cac cong thirc dé

lam co s& cho viéc chon lua thiét bi.

124



- Pbi véi nguoi hoc: thyc hién tt cac bai tap, cach nhan thuc bai hoc, trao ddi voi
giang vién dé tiép thu kién thirc.
3. Nhitng trong tim chwong trinh can cha y:
- Su khac biét cuia hé théng lanh hép thu va hép phu so v6i cac chu trinh may lanh nén
hoi
- CAu tao hoat dong cua tirng thiét bi trong hé théng, cac so dd hé théng lanh
- Tinh toan cac chu trinh
4. Sach gido khoa va tai liéu tham khao:
[1] Lé Chi Hiép, Mdy lanh Hdp thu trong ky thudt Piéu hoa khéng khi, NXB PH Qudc gia
TP.HCM 2013
[2] Nguyén Ptic Loi, Pham Vin Tuy. K thudt lanh iing dung, NXB gi4o duc.
[3] Hoang Dwong Hung. Néing Luwong mdt troi Ly thuyét va g dung. NXB Khoa Hoc Ky
Thuat
[4] Nguyén Pirc Loi , Pham Van Tuy. Méi chdt lanh. NXB gido duc.
5. Ghi chu va giai thich (néu co):
TP.H6 Chi Minh, ngay  thing nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: THIET KE SO BQO HE THONG PIEU HOA KHONG KHI

M& moén hoc: DLANH 130

Thoi gian thye hién mén hoc: 30 gio; (Ly thuyét: 28 gio; kiém tra: 2 gid)

I. Vi tri, tinh chét ciia mén hoc

— Vi tri: Pugc dua vao hoc sau khi hoc sinh da dugc hoc cac mén hoc k¥ thuat co s¢

va chuyén nganh.

—  Tinh chat: Pay 1a mon hoc ¢6 tinh ung dung cac kién thirc da hoc dé tap su giai

quyét nhiém vu cu thé duoc giao.

I1I. Muc tiéu mon hoc

—  Kién thic: Trinh bay dugc phuong phéap tinh toan tai lanh, thiét 1ap so d6 hé thong

lanh cén co, lya chon may va trang thiét bi cho hé théng.

— K§ nang: Tinh so bo duoc cong suét, sé luong, ching loai may va thiét bi, thiét ké

va thé hién duoc so dd lép ndi hé théng.

— Nang luc tu chu va trach nhi€ém: Rén luyén tinh can than, chinh xéc trong qua trinh

lam viéc.

ITII. N¢i dung mon hoc:

1. N§i dung tong quat va phéan bo thoi gian:

Thoi gian
L . i Thuc hanh / thue .
TT Tén cac bai trong mon hoc Tong Ly Kiém
, . | tap/ thi nghiém/
s0 | thuyet tra
bai tap/ thao luan
1 | Chuong 1: M¢ dau 3 3
2 | Chuong 2: Tinh todn xac dinh | 10 9 1
phu tai lanh
3 | Chuong 3: Thiét ké so d6 bo tri | 17 16 1

thiét bi cua hé thong Piéu hoa
Khdng khi.
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Cong 30 28 2

2. Noi dung chi tiét:
Chuwong 1: MO PAU Thoi gian: 3 gid
Muc tiéu cua bai:

- X4c dinh noi dung tong quat va trinh tu cac bude khi thyc hién thiét ké tinh toan so bo

hé thong Diéu hoa khong khi
Noi dung cua bai:
a. Téng quan

b. Trinh ty thyc hién thiét ké so bo hé thong Piéu hoa khong khi

Chuong 2: TINH TOAN XAC PINH PHU TAI LANH Thoi gian: 10 gid
Muc tiéu cua bai:
- X4c dinh két cau khong gian can diéu hoa

- Xéc dinh ddi twong can 1am lanh, kiéu lam lanh (truc tiép/gian tiép), bd tri, sap xép

san phém,...

+ Nhiét d6 lanh can dat

- Tinh toan phu tai lanh

+ Tinh cach nhiét, cach 4m, kiém tra dong suong, dong am cta vach

+ Xac dinh phuy tdi may nén va thiét bi, chon may nén va cac thiét bi

Noi dung cua bai:

2.1. Xéac dinh két ciu khong gian can diéu hoa, dbi twong can 1am lanh, kiéu lam lanh
(Truc tiép/ gian tiép), b tri, sép xép san phém... Nhiét d6 lanh can dat

2.1.1. Xéc dinh dién tich xay dung, kich thudc, sb luong cac loai phong,...Dinh két

ciu cac vach ngin che.
2.1.2. Nhiét dg lanh xé&c dinh theo yéu cau.
2.2. Tinh toan phu tai lanh
2.2.1. Tinh dong nhiét truyén qua két ciu bao che
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2.2.2. Tinh dong nhiét do san pham va bao bi/khudén/khay toa ra
2.2.3. Tinh dong nhiét do van hanh : Pong co, bom, quat, nguoi, den,...
2.2.4. Tinh dong nhiét do thong gio, 1o lot
2.2.5. Tinh dong nhiét tir san phdm mang vao.

2.5. Kiém tra cubi bai

- B4o cdo, trinh dién dé G/V danh gia, gop ¥:

- Két cau Khong gian can diéu hoa.

- Kiéu lam lanh

- Tinh toan nhiét, cach nhiét, cach am, phu tai lanh

- Chon may va thiét bj.

- Pat / chua dat (phai chinh stra dé dugc lam tiép chuong 3)

Chwong 3: THIET KE SO PO BO TRi THIET BI CUA HE THONG PIEU HOA
KHONG KHI Thoi gian: 17 gid

Muc tiéu cua bai:

- Thiét ké so d0 nguyén 1y hé théng Piéu hoa khong khi

- Chon duong 6ng, van va céc thiét bi phu khac ctia hé théng may lanh

Noi dung cua bai:

2.1. Thiét 1ap so dd hé thong:

2.2. Tinh chon hé théng dudng 6ng phan phdi gio

2.3 Tinh chon hé théng dudng 6ng nudc

3.2. Tinh chon vat li¢u, duong kinh émg, van céc loai va céc thiét bi khac cho hé théng

B6 tri, dinh vi thiét bi, xay dung va v& so dd nguyén 1y chi tiét cac cum may thiét bi va

toan h¢ thong

3.3. Kiém tra cubi bai

- Bo c4o trinh dién ban v& dé G/V danh gia, gép ¥
- Xem x¢&t ndi dung trinh bay ban vé

- Pénh gia chat lugng thé hién ban vé.
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- Pat / chua dat (phai chinh stra dé duoc du kiém tra danh gia cudi mén hoc)
IV. Piéu kién thue hi¢n mén hoc:
1. Phong hoc chuyén mén hoéa: Dung cho mot 16p 1y thuyét.

2. Trang thiét bi, mdy moc: May chiéu, Gido trinh, so tay thiét ké, cac tiéu chuan nha

nudc lién quan
3. Dung cy, hoc li¢u
+ Céc so do
+ Gido trinh
V. Noi dung va phuong phap, danh gia:
1. No1 dung:
- Kién thuc: Trinh bay phuong phap lua chon va tinh toan mot hé théng lanh co ban
- K§ nang: Tinh toan diing va chinh xéc theo yéu cau dé ra
- Nang luc tu chu va trach nhiém:
+ Thé hién tinh kién tri, cAn than trong qua trinh hoc va lam bai tap.
+ Tb chirc noi lam viéc ngin nip, khoa hoc.

2. Phuong phap: Cac kién thirc va k¥ ning trén s& dugc danh gia qua cac bai kiém tra

dinh ky va bai kiém tra két thac.
VI. Huéng dan thye hién mén hoc:

1. Pham vi ap dung chuong trinh :

- Chuong trinh 4p dung giang day cho h¢ Cao dang

2. Huéng dan mot sb diém chinh vé phuong phép giang day dao tao:
- Thuyét trinh

- Giang giai

- Truc quan

- Thao luan nhém

3. Nhitng trong tim chwong trinh can chu ¥: tit ca cac bai.

4. Tai liéu can tham khéo :

[1]. V& Chi Chinh, Gido trinh diéu hoa khéong khi, NXB Khoa Hoc va K§ Thuét, 2005.
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[2]. Lé Chi Hiép, Gido trinh diéu hda khdng khi, NXB DPai Hoc Qudc Gia Tp HCM,
2010.
[3]. Bui Hai - Tinh todn thiét ké hé théng diéu hoa khong khi theo phwong phdp méi,
NXBKH&KT, 2001.
[4]. Nguyén Duy Dong, Théng gié va kj thudt xir [y khi thai, NXBGD, 2000
[5]. Shan K. Wang, Handbook of Air Conditioning and Refrigeration, McGraw — Hill,
2001
- Gi4o trinh, s tay thiét ké, cac tiéu chuan nha nudc lién quan.

TP.H6 Chi Minh, ngay  thing nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: NHIET PONG KY THUAT

Ma mén hoc: DLANH131

Thaoi gian thwe hién mén hoc: 45 gid; (Ly thuyét: 43 gio; Kiém tra: 02 gio)

I. Vi tri, tinh chat ctia mén hoc:

— Vi tri: 1& mén hoc co sé k¥ thuat chuyén nganh, duoc bd tri giang day ¢ HK1 dé

chuin bi céac kién thirc can thiét cho cac phén hoc k¥ thudt chuyén mon tiép theo.

— Tinh chat: 1a mén hoc bét bude

I1. Muc tiéu mon hoc:

+

+

+

Kién thuc:

Trinh bay dugc céac kién thirc co ban vé Nhiét dong k¥ thuat;

Tinh toan dugc cac chu trinh nhiét dong;

Ap dung dugc kién thire da hoc dé 1am co so cho cac mon hoc chuyén nganh.

K¥ nang:

Tra bang thanh thao cac thong sb trang thai ciia méi chat, st dung dugc cac do thi,
gian do.

Chuyén ddi thanh thao cac don vi do ludng trong chuyén nganh va giai duoc mot sd
bai tap don gian.

K§ ning 1am viéc nhom, giao tiép va kha ning doc hiéu cac so db hé thong nhiét.
Nang luc tu chu, thai d6 va trach nhiém:

Tu chu trong tu duy dé giai quyét cac bai tp vé Nhiét dong va doc dugc céc tai licu
k¥ thuat lién quan.

C6 pham chat dao dirc tét.

C6 ¥ thirc ton trong va hop tac 1am viéc voi dong nghiép.

C6 tinh than, thai d6 nghiém tic, trach nhiém trong cong viéc.

Ludn thé hién tbt cac hanh vi, thai do dao duc trong cong viéc.

Rén luyén tinh than tich cuc trong hoc tap va ung dung.
NoOi dung mon hoc:
1. N¢i dung tong quat va phan bd thoi gian:
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Thoi gian (gio)
S6 Thuc hanh / thue

Tén cac bai trong mon hoc Tong | Ly Kiém
TT ., | tap/ thi nghiém/ bai
sO | thuyet tra
tap/ thao luan

1 | Chwong 1: Mét s6 khai niém co 6 6
ban va phuong trinh trang thai

ctia vat chat & thé khi

2 | Chuong 2: Dinh luat nhi¢t dong 9 9
thi nhat va cac qué trinh nhiét

dong co ban cua khi ly tuong

3 | Chuong 3: Dinh luat nhi¢t dong 3 3

thir hai
4 | Chuong 4: Chét thuan khiét 6 5 1
5 | Chuong 5: Mot s6 qua trinh dic 3 3

biét cua khi va hoi

6 | Chuong 6: Khong khi am 6 6
7 | Chuong 7: Qua trinh nén khi va 6 6
hoi
8 | Chuong 8: Chu trinh may lanh 6 5 1

va bom nhiét

Tong cong 45 43 2

2. Noi dung chi tiét:

Chuong 1: Mot s6 khai niém co ban va phwong trinh trang thai ciia vat chat & thé
khi Thoi gian: 6 gio
1. Muc tiéu:
Sau khi hoc xong chuong 1, sinh vién c6 thé:
- Trinh bay dugc cac khai niém vé hé thé)ng nhiét dong, nguén nhiét, dong co nhiét,
bom nhi¢t va may lanh; chat moi gi61; qua trinh thuén nghich va khong thuan nghich;
- Phan biét duogc céac thong $6 trang thai cta chat moi gidi nhu: nhiét dJ, ap suat, khoi

lwong riéng, thé tich riéng, ndi ning, enthalpi, entropi;
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- Chuyén déi duoc cac don vi do ludng trong chuyén nganh;
- Phén biét duoc thé nao 1a khi 1y tuong voi khi thuc;
- Trinh bay dugc phuong trinh trang thai cua khi ly tuéng va phuong trinh trang thai
cua khi thuec;
- Trinh bay dugc khai niém khi Iy twéng va hon hop khi 1y tudng;
- Trinh bay duoc dinh luat Gibbs — Dalton; dinh luat Amagat;
- Trinh bay dugc cach biéu dién cac thanh phan ctia hdn hop khi 1y tuong nhu: thanh
phan khéi luong; thanh phan thé tich; thanh phan mol;
- X4c dinh duge mot s6 dai luong dic trung ctia hon hop nhu: khdi luong p Gng véi 1
kmol ctia hdn hop; hang sb chat khi 1y twong R cta hdn hop; thé tich riéng va hdn hop
riéng ctia hdn hop; phan 4p suét cila cac thanh phan trong hon hop;
2. No6i dung chuong:
1.1 Mot s6 khai niém va dinh nghia.
1.2 Thong sd trang thai.
1.3 Phuong trinh trang thai ctia vt chat & thé khi
1.4 Hon hop khi 1y tudéng.
Chuwong 2: Pinh luit nhiét dong thir nhat va cic qua trinh nhiét dong co ban ciia khi
ly twéng Thoi gian: 9 gio
1. Muc tiéu:
Sau khi hoc xong chuong 2, sinh vién ¢6 thé:
- Trinh bay duoc cac khai niém vé cong trong cac qua trinh nhiét dong cua hé thong
nhiét dong;
- Phan biét dugc cac don vi chi nang luong (J, kJ, kcal, W, kW ...) st dung trong
chuyén nganh;
- Phéan bi¢t dugc cong gian no, cong luu dong, cong ki thuat;
- Phén biét dugc quy udc vé ddu ciia cong, phat biéu duoc nhitng hé thng nao sinh ra
cong va nhitng hé thong tiéu hao cong;
- Biéu dién dugc cong nén hay gian no trén db thip — V;
- Trinh bay duoc cac khai niém vé nhiét lugng trong nhiét dong lyc hoc;
- Phan biét dugc nhiét dung riéng dang ap va nhiét dung riéng dang tich;
- Tinh to4n dugc nhiét lvong theo sy thay ddi entropi, tinh nhiét lvgng theo nhiét dung

riéng;
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- Phan bi¢t duogc céac loai nhiét dung riéng va don vi cia chiing trong nhiét dong luc hoc
k¥ thuat;
- Trinh bay dugc quan hé gifta cac loai nhiét dung riéng, h¢ s6 mii doan nhiét va hé“mg
s6 chit khi 1y tuong;
- Trinh bay duoc ndi dung dinh luat nhiét dong tht nhat, viét duoc phuong trinh dinh
luat nhi¢t dong thi nhat;
- Trinh bay duoc nguyén tic bao toan khéi lugng; cin bang ning luong trong hé thong
hd; cac tng dung phuong trinh ning lwong cua hé théng ho;
- Trinh bay dugc mot s6 qua trinh nhiét dong co ban & diéu kién 1y tudng chuan bi co
s& cho viéc nghién clru cac chu trinh;
- Trinh bay duoc cac phuong trinh biéu dién qua trinh; thiét 1ap méi quan hé giita cac
thong ) trang thai co ban & diém dau va diém cubi; xac dinh lugng bién ddi noi nang,
enthalpi va entrdpi; xac dinh cong va nhiét luong trao do6i gitta chat moi gidi va méi
truong;
2. Noi dung chuong:
2.1. Cong.
2.2. Nhiét lugng.
2.3. Pinh luat nhiét dong thtr nhat.
2.4. Mot s6 qua trinh nhiét dong co ban cua khi Iy tudng.
Chuwong 3: Dinh luat nhiét dong thi hai Thoi gian: 3 gio
1. Muc tiéu:
Sau khi hoc xong chuong 3, sinh vién c6 thé:
- Trinh bay duoc hai phat biéu co ban cta Dinh lut nhiét dong thir 2;
- Trinh bay duoc ban chit cia qua trinh thuan nghich va khong thuan nghich;
- Trinh bay dugc chu trinh Carnot;
- Trinh bay duogc cac h¢ qua ctia PBinh luat nhi¢t dong thir hai.
2. Noi dung chuong:
3.1. Hai phat biéu co ban ctia Dinh luat nhiét dong thir hai.
3.2. Qua trinh thuan nghich va khong thuén nghich.
3.3. Chu trinh Carnot.
3.4. Céac hé qua cua Dinh luat nhi¢t dong thir hai.
Chuwong 4: Chit thuan khiét Thoi gian: 6 gid

1. Muc tiéu:
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Sau khi hoc xong chuong 4, sinh vién c6 thé:

- Phat biéu duoc ban chat cua cac chat thuin khiét noi chung va hoi nudce ndi riéng;
mg dung cta chung trong thyc té;

- Khéo sét cac trang thai bién ddi cua hoi nudc trong diéu kién 4p suat khong doi;

- Phan bi¢t dugc trang thai 16ng chua s61, bao hoa 1éng, hoi bao hoa am, hoi bdo hoa
kho va hoi qua nhiét;

- Trinh bay duoc ban chat d6 kho ciia chat thuan khiét;

- M6 ta duoc gian d6 khdi biéu dién quan hé p — v — T ctia cac chat thuan khiét;

- Phan biét dugc qua trinh nong chdy va qua trinh thang hoa, qua trinh héa hoi va qua
trinh ngung tu;

- Phan biét duoc cac pha trong chat thuan khiét néi chung va hoi nudc néi riéng, cac
qua trinh bién ddi pha cta chung;

- S0 sanh dugc cac thong so lién quan dén diém 3 thé ciia mot s6 chat thuan khiét;

- Xac dinh duoc cc thong s trang thai cta chét thuin khiét thong qua bang tra, do
thi hay phuong trinh;

- Poc duogc cac loai bang tra cua cac chat thuan khiét dé tir d6 tim ra duoc thong )
trang thai cua chung;

- Phén biét dugce cac loai d0 thi clia hoi nuéc: @6 thi T —s; do thii—s;

- Biéu dién duoc cac duong déng ap, déng nhiét, déng tich, doan nhiét 1én cac do thi
trén;

- Ap dung dugc phuong trinh dé tim thong s trang thai ciia chat thuan khiét khi can
thiét;

- Trinh bay duoc cac qua trinh nhiét dong co ban cua cac chat thuan khiét: qua trinh
dang tich; qua trinh dang ap; qua trinh dang nhiét; qua trinh doan nhiét;

- X4ac dinh duoc trang thai dau va cudi cua qua trinh; tinh dugc lugng nhiét va céng
trao ddi gitta chat méi gidi va moi truong.
2. Noi dung chuong:
4.1. Tong quat.
4.2. Qua trinh héa hoi dang ap.
4.3. Gian d6 khoi biéu dién quanhé p—V - T
4.4. Qua trinh ndng chay va qua trinh thang hoa
4.5. Cach xac dinh céac thong s trang thai cta nudc va hoi nude.

4.6. Cac qua trinh nhiét dong co ban.
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Kiém tra: 1 gid
Chuwong 5: Mot s6 qua trinh dic biét ciia khi va hoi Thoi gian: 3 gid
1. Muc tiéu:
Sau khi hoc xong chuwong 5, sinh vién c6 thé:
- Phan biét dugc qua trinh luu dong va qua trinh tiét luu;
- Trinh bay duoc mét sé quan hé co ban ciia dong luvu dong: quan hé gitra ap suét va toc
d6 ctia dong; quan hé giira hinh dang dng véi téc do va cac thong sd trang thai; quan hé
gitra tdc d6 va mat do cua dong;
- Trinh bay duoc ng ting tdc va tng dung cua né trong k¥ thuat;
- Trinh bay duogc khai niém vé tiét luu; tng dung quaé trinh tiét luu vao trong cong nghé
k¥ thuat nhiét.
2. No6i dung chuong:
5.1. Qua trinh luu dong.
5.2. Qué trinh tiét luu.
Chwong 6: Khong khi am Thoi gian: 6 gid
1. Muc tiéu:
Sau khi hoc xong chuong 6, sinh vién co thé:
- Trinh bay duoc cac khai niém co ban vé khong khi am;
- Phén biét dugc khong khi kho va khong khi am;
- Trinh bay duoc thong sb trang thai cia khong khi am;
- Phan biét duoc cac loai khong khi am;
- Xac dinh dugc cac thong sb dic trung cua khong khi am: do 4m tuyét ddi; d6 Am
tuong d6i; d6 chtra hoi; enthalpi ctia khong khi am;
- M6 ta dugce cac loai do thi ding trong khong khi am;
- Phén biét duge do thi t —d va dd thii—d;
- X4c dinh duoc cac thong sb trang thai ciia khong khi 4m dwa vao do thi;
- Biéu dién dugc cac thong s trang thai ctia khong khi am trén do thi;
- Trinh bay dugc cac qua trinh nhiét dong co ban cua khong khi 4m va tmg dung cua
no.
2. Noi dung chuong:
6.1. Khai niém co ban.
6.2. Cac thong sb dic trung cua khong khi am.
6.3. D6 thi khong khi am.
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6.4. Céac qua trinh nhi¢t dong co ban.
Chuong 7: Qua trinh nén khi va hoi Thoi gian: 6 gid
1. Muc tiéu:
Sau khi hoc xong chuwong 7, sinh vién c6 thé:

- Phan biét duoc thé nao 14 quat va thé nao 1a may nén;

- Phan loai dugc cac loai may nén khi;

- Trinh bay duoc cau tao va nguyén 1y 1am viéc may nén piston;

- Trinh bay duoc nhitng qu4 trinh co ban clia may nén piston mét cap;

- Xac dinh dugc cong ti€u hao cia may nén;

- Trinh bay duogc dung tich thira va tac hai cua no;

- Trinh by dugc nhitng qua trinh co ban clia may nén piston nhéu cap. Tir d6 xac
dinh cong ti€u hao; nhiét luong khi nén thai qua xilanh va qua binh lam mat trung gian;

- Trinh bay dugc may nén Tuabin va phan loai ching;

- Trinh bay duoc cong sut tiéu hao cia may nén va hiéu suét;
2. Noi dung chuong:

7.1. Khai niém chung.

7.2. May nén piston.

7.3. May nén Tuabin.

7.4. Cong suat tiéu hao clia may nén va hiéu suét.
Chwong 8: Chu trinh may lanh va bom nhiét Thoi gian: 6 gio
1. Muc tiéu:
Sau khi hoc xong chuong 8, sinh vién c6 thé:

- Phan biét rd day 1a loai chu trinh nhiét dong nguoc chiéu tiéu hao cong;

- Trinh bay dugc khai niém hé s6 1am lanh va hé s 1am nong trong may lanh va bom
nhiét;

- Chuyén ddi duoc cac don vi cua nang suat lanh: kJ/h; kcal/h; Btu/h hay kW;

- Trinh bay dugc cac tac nhan lanh dung trong bom nhiét va may lanh,;

- Trinh bay duoc hé théng may lanh dung khong khi 1am tac nhan lanh: cau tao, so
dd nguyén 1y; dd thi nhiét dong; cac qua trinh nhi¢t dong; h¢ s6 1am lanh;

- Trinh bay duoc chu trinh thiét bi 1am lanh bang hoi: ciu tao, so dd nguyén 1y; do
thi nhi¢t dong; cac qua trinh nhiét dong; hé s6 lam lanh;

- Trinh bay duoc chu trinh may lanh bang hoi nhiéu cap: ciu tao, so dd nguyén ly; dd

thi nhi¢t dong; cac qua trinh nhiét dong; hé s6 1am lanh;
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- Trinh bay duoc bom nhiét: cdu tao, so d6 nguyén ly; dd thi nhiét dong; cac qua
trinh nhiét dong; hé s6 1am nong;
- Trinh bay duoc cac tng dung ctia may lanh va bom nhiét trong thuc té.
2. No6i dung chuong:
8.1. Khai niém.
8.2. Hé thong may lanh st dung khong khi lam tac nhén lanh.
8.3. Bom nhiét.
8.4. Céac ung dung cua may lanh va bom nhiét trong cong nghé k¥ thuat nhiét.
Kiém tra: 1 gid
IV. Piéu kién thwc hién:
1. Phong hoc chuyén mén héa/nha xuong: ban ghé du, phong sach, thodng mat
2. Trang thiét bi may madc: may projector, micro, amli, loa, quat
3. Hoc li¢u, dung cu, nguyén vat li¢u: bang phén
- Tai liéu hudéng dan mon hoc, bai giang Nhi¢t dong k¥ thuat

4. Céc diéu kién khac: wifi, may tinh

V. Noi dung va phuong phap, danh gia:
1. No1 dung:
- Kién thuc:
+ Trinh bay duogc cac kién thirc co ban vé Nhiét dong ky thuat;
+ Tinh toan dugc cac chu trinh nhiét dong;
- Ky nang:
+ Tra bang thanh thao cc thong so trang thai ciia moi chat, sir dung duoc cac dd
thi, gian do.
+ Chuyén d6i thanh thao cac don vi do ludng trong chuyén nganh va giai duoc
mat s6 bai tap don gian.
+ K¥ ning lam viéc nhom, giao tiép va kha ning doc hiéu cac so d6 hé thong
nhiét.
- Nang luc ty chu, thai do va trach nhi¢m: Ky ndng lam viéc nhém, thai do cau thi, ky
ning giao tiép va kha nang doc hiéu cac tai liéu k¥ thuat.
2. Phuong phép:
- Banh gia thuong xuyén
- Thao luan theo nhom

- Khéc: theo yéu cau cua giang vién
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- Kiém tra — danh gia dinh ky
- Thi két thac hoc ph?m tu luan

VI. Huéng dan thye hién:

1. Pham vi 4p dung mén hoc: ap dung cho hé Cao ding
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:

- D6i véi gido vién, giang vién: GV can dy gio dé dugc cung cip théng tin hitu
ich, thao ludn nim rd noi dung.

- Di v6i ngudi hoc: Bét budc tham gia di cac budi hoc va lam bai tip, néu ving
phai c6 ly do.
3. Nhitng trong tim can chu ¥: tit ca cdc chuong, trong tim ctia mdi chuong
4. Tai liéu tham khao:
[1]. Hoang Pinh tin — L& Chi Hiép, Nhiét dong luc hoc k¥ thuat, Nha xuit ban Pai
Hoc Qubc Gia TP.HCM, 2011.
[2]. Hoang Dinh Tin - Bui Hai, Bai tap Nhiét dong hoc k¥ thuat & Truyén nhiét, Nha
xuat ban Pai hoc qubc gia Tp.HCM — 2012.

TP.H6 Chi Minh, ngay  thdng nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: TRUYEN NHIET

Ma moén hoc: DLANH132

Thaoi gian thwe hién mén hoc: 30 gid; (Ly thuyét: 28 gio; Kiém tra: 02 gio)

I. Vi tri, tinh chat ctia mén hoc:

— Vi tri: 1& mon hoc co s& k¥ thuat chuyén nganh, duoc bd tri giang day ¢ HK2 dé

chuin bi céac kién thirc can thiét cho cac phén hoc k¥ thuat chuyén mon tiép theo.

— Tinh chat: 1a mén hoc bét bude

I1. Muc tiéu mon hoc:

+

+

Kién thuc:

Trinh bay dugc céac kién thirc co ban vé Truyén nhiét;

Tinh toan duoc cac bai toan truyén nhiét trong thuc té;

Ap dung dugc kién thire da hoc dé 1am co so cho cidc mén hoc chuyén nganh.

K¥ nang:

Tra bang thanh thao cac thong s trang thai, thong sd vat Iy cia moi chat va cia vat
liéu. Str dung duoc cac do thi, gian do.

Chuyén ddi thanh thao cac don vi do ludng trong chuyén nganh va giai duoc mot sd
bai tap don gian.

K§ niang lam viéc nhom, giao tiép.

Nang luc tu chu, thai d6 va trach nhiém:

Tu chu trong tu duy dé giai quyét cac bai tap vé Truyén nhiét va doc dugc cac tai
liéu k¥ thuat lién quan.

C6 pham chat dao dirc tét.

C6 ¥ thirc ton trong va hop tac 1am viéc voi dong nghiép.

C6 tinh than, thai d6 nghiém tic, trach nhiém trong cong viéc.

Ludn thé hién tbt cac hanh vi, thai do dao duc trong cong viéc.

Rén luyén tinh than tich cuc trong hoc tap va ing dung.
NoOi dung mon hoc:
1. N¢i dung tong quat va phéan bd thoi gian:
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Thoi gian (gio)
S6 _ 7 | Thuc hanh /thye tap/ | |
Tén cac bai trong mon hoc Tong | Ly Kiém
TT , , | thi nghiém/ bai tap/
sO | thuyét tra
thao luan
1 | Chuong 1: Nhirng khai niém 4 4
co ban vé truyén nhiét
2 | Chuong 2: Khai niém vé dan 2 2
nhiét
3 | Chuong 3: Dan nhiét 6n dinh 6 5 1
4 | Chuong 4: Khai ni¢ém co ban 2 2
vé trao d6i nhiét dbi luu
5 | Chuong 5: Toa nhiét d6i luutr | 10 10
nhién, téa nhiét ddi luu cudng
btrc, téa nhiét khi ngung va toa
nhiét khi s61
6 | Chuong 6: Cac dinh luat co 2 2
béan vé trao doi nhiét birc xa
7 | Chuong 7: Truyén nhiét hon 4 3 1
hop
Tong cong 30 28 2
2. Noi dung chi tiét:
Chuwong 1: Nhirng khai niém co ban vé truyén nhiét Thoi gian: 4 gid
1. Muc tiéu:

Sau khi hoc xong chuong 1, sinh vién c6 thé:

- Phat biéu duoc ban chit cua qué trinh truyén nhiét;

- Trinh bay duoc khéi niém co ban ctia dan nhiét, trao d6i nhiét doi luu va trao d6i
nhiét birc xa;

- Chuyén ddi duoc cac don vi can thiét trong Truyén Nhiét.
2. Noi dung chuong:

1.1 Ban chét cua qua trinh truyén nhiét.
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1.2 Cac dang truyén nhiét.

Chuwong 2: Khai niém vé din nhiét Thoi gian: 2 gid
1. Muc tiéu:
Sau khi hoc xong chuwong 2, sinh vién c6 thé:

- Phat biéu duoc ban chét cua qua trinh dan nhiét trong vat chit noi chung;

- Trinh bay duoc dinh luat Fourier;

- Trinh bay dugc h¢ s6 dan nhiét cua vat ran, chét long va chét khi;

- Thiét 1ap dugc phuong trinh vi phan din nhiét trong vt rin;

- Trinh bay duoc cac diéu kién don tri, 4 diéu kién bién;

2. No6i dung chuong:

2.1 Dinh luat Fourier.

2.2 Hé s6 dan nhiét A.

2.3 Phuong trinh vi phan dan nhiét.

2.4 Céc diéu kién don tri.

Chuwong 3: Din nhiét 6n dinh Thoi gian: 6 gid
1. Muc tiéu:
Sau khi hoc xong chuwong 3, sinh vién co thé:

- Giai dugc cac bai toan dan nhiét qua cac loai vach phéng, véach tru, vach cau, cu thé
1a ¢6 thé xac dinh dong nhiét truyén qua vach, nhiét do tai cac bé mat va cac 16p tiép
xuc, chiéu day vach can thiét...

- Giai duoc cac bai toan dan nhiét qua cac loai thanh co6 tiét dién don gian, cy thé 1a
c6 thé xac dinh dong nhiét truyén qua géc thanh, nhiét d6 thira tai cac diém dic biét...

- Giai duoc cac bai toan dan nhiét qua céc loai canh phang thang va canh tron ¢ tiét
dién khong d6i, cu thé 1a c6 thé xac dinh dong nhiét truyén qua canh, nhiét do tai bé mat
va céc diém dac biét...

2. No6i dung chuong:

3.1 Dan nhiét qua vach phang mét 16p va nhiéu 16p.

3.2 Dén nhiét qua véach tru mot 16p va nhiéu 16p.

3.3 Dan nhiét qua véch cau.

3.4 Dan nhiét qua thanh dai vo han va thanh dai hiru han.

3.5 Dan nhiét qua canh thang va canh tron.

Kiém tra 1 gio.

Chuwong 4: Khai niém co ban vé trao ddi nhiét ddi lwu Thoi gian: 2 gio
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1. Muc tiéu:
Sau khi hoc xong chuwong 4, sinh vién c6 thé:
- Phat biéu duoc ban chét qua trinh trao d6i nhiét ddi luu trong luu chét;
- Trinh bay dugc dinh luat Newton;
- Trinh bay duoc hé sb téa nhiét o ciia chat 16ng va chét khi va cac yéu té anh huong
dén hé s a.
2. No61 dung chuong:
4.1 Khai niém chung vé trao d6i nhiét d6i luu.
4.2 Pinh luat Newton.
4.3 H¢ s6 toa nhiét a.
Chwong 5: Téa nhiét d@6i lwu ty nhién, téa nhiét ddi lwu cudng birc, téa nhiét khi
ngung va téa nhiét khi soi Thoi gian: 10 gio
1. Muc tiéu:
Sau khi hoc xong chuong 5, sinh vién c6 thé:
- Trinh bay duoc dic trung qua trinh toa nhiét ddi luu tu nhién va cudng birc;
- Trinh bay dugc cac phuong trinh ddc trung cho céac qua trinh trong tung truong hop
cu thé;
- Van dung dugc cac phuong trinh dé gidi dugc cac bai toan toa nhiét ddi luu tu
nhién trong khong gian v6 han;
- C6 thé giai dugc cac bai toan toa nhiét d6i luu ty nhién trong khong gian hiru han
nhd quy vé bai toan dan nhiét trong dwong;
- Xac dinh duogc kich thudc xac dinh va nhiét @6 xac dinh trong tirng bai toan cu thé;
- Chi ra duoc phuong trinh dic trung trong ting bai toan cu thé;
- Van dung dugc cac phuong trinh dic trung dé giai duoc cac bai toan téa nhiét ddi
lwu cudng buc trong timg trudng hop cu thé;
- Phan bi¢t dugc hién twong ngung mang va ngung giot;
- Tinh toan dugc céc bai toan ngung mang don gian;
- Phén biét dugc hién twong s61 mang va soi bot;
- Tinh toan dugc cac bai toan s61 mang va soi bot don gian.
2. No6i dung chuong:
5.1 Téa nhiét d6i luu ty nhién.
5.1.1 Téa nhiét d6i luu ty nhién trong khong gian v han.
5.1.2 Toa nhiét d6i luu ty nhién trong khong gian hiru han.
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5.2 Toa nhiét ddi luu cudng bic.
5.2.1 Toa nhiét khi dong chay trong dng.
5.2.2 Toa nhiét khi dong chay ngang qua dng don.
5.2.3 Téa nhiét khi dong chay ngang qua chum dng.
5.3 Téa nhiét khi ngung.
5.3.1 Bai toan téa nhiét khi ngung.
5.3.2 Céc yéu té anh huéng dén qua trinh toa nhiét khi ngung.
5.4 Toéa nhiét khi soi.
5.4.1 Khai niém chung.
5.4.2 Cac yéu t6 anh huong dén qua trinh téa nhiét khi soi.
5.4.3 Tinh toan khi s61 bot va khi s6i mang.
Chuwong 6: Cac dinh luit co ban vé trao ddi nhiét birc xa Thoi gian: 2 gio
1. Muc tiéu:
Sau khi hoc xong chuong 6, sinh vién co thé:
- Trinh bay duoc cac khai niém vé burc xa nhiét;
- Phat biéu duoc ban chét cua qua trinh burc xa nhiét;
- Trinh bay duogc cac dinh luat co ban vé blrc xa nhiét: dinh luat Plank, dinh luat
Wien, dinh luat Stefan — Boltzman;
- Trinh bay duoc buc xa cua chat khi.
2. No6i dung chuong:
6.1 Khai niém co ban vé birc xa nhiét.
6.2 Cac dinh luat vé buc xa.
6.3 Birc xa ctia chat khi.
Chuwong 7: Truyén nhiét hén hop Thot gian: 4 gio
1. Muc tiéu:
Sau khi hoc xong chuwong 7, sinh vién c6 thé:
- Giai duoc cic bai toan truyén nhiét hdn hop qua vach phang, vach tru 1 16p va
nhiéu 16p;
- C6 thé dua ra cac bién phap vé ting cudng va han ché truyén nhiét;
- Trinh bay duoc nguyén 1y lam viéc ciia 6ng nhiét.
2. No6i dung chuong:
7.1 Truyén nhiét qua vach phang, vach tru.

7.2 Tang cudng truyén nhiét va ting cudng cach nhiét.
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7.3 Khai niém vé 6ng nhiét.

Kiém tra 1 gio.

IV. Piéu kién thwe hién:

1. Phong hoc chuyén mén hoéa/nha xudng: ban ghé du, phong sach, thoang mat

2. Trang thiét bi may madc: may projector, micro, amli, loa, quat

3. Hoc li¢u, dung cy, nguyén vat li¢u: bang phén

- Tai liéu hudng dan mon hoc, bai giang Truyén Nhiét

4. Céc diéu kién khéac: wifi, may tinh

V. Noi dung va phuong phap, danh gia:

1. No1 dung:

+

+

Kién thuc:

Trinh bay dugc cac kién thuc co ban vé Truyén nhiét;

Tinh toan dugc cac bai toan truyén nhiét trong thuc té;

Ap dung dugc kién thirc da hoc dé 1am co s& cho cac mon hoc chuyén nganh.
K¥ nang:

Tra bang thanh thao cac thong sd trang thai, thong s6 vat 1y ciia moi chét va cia
vat ligu. Sir dung duogc cac dd thi, gian do.

Chuyén d6i thanh thao cac don vi do luong trong chuyén nganh va giai duoc
mot sb bai tap don gian.

K§ niang lam viéc nhom, giao tiép.

Nang luc tu chu, thai d§ va trach nhiém: K¥ nang lam viéc nhom, thai do cau

thi, k¥ ning giao tiép va kha ning doc hiéu céc tai liéu k¥ thuat.

2. Phuong phap:

- Banh gid thuong xuyén

- Thao luan theo nhom

- Khac: theo yéu cau cua giang vién

- Kiém tra — danh gia dinh ky

- Thi két thuc hoc phan ty luan

VI. Huéng dén thuc hién:

1. Pham vi 4p dung mén hoc: 4p dung cho hé Cao dang

2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
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- Dbi v6i gido vién, giang vién: GV can dy gio dé dugc cung cip thong tin hiru
ich, thao luan nim rd nodi dung.

- Béi voi nguoi hoc: Bat budc tham gia du cac budi hoc va lam bai tap, néu ving
phai c6 ly do.
3. Nhitng trong tim can chu ¥: Tat ca cac chuong, trong tAm ciia mdi chuong.
4. Tai liéu tham khao:
[1]. Hoang Pinh Tin, Co s& truyén nhiét va thiét ké thiét bi trao doi nhiét, Nha xuét
ban Pai Hoc Quédc Gia TP.HCM, 2013.

[2]. Hoang Dinh Tin - Bui Hai, Bai tap Nhiét dong hoc k¥ thuat & Truyén nhiét, Nha
xuét ban Pai hoc qubc gia Tp.HCM — 2012.
TP.H6 Chi Minh, ngay  thing nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: THIET KE KHO LANH
Ma mén hoc: DLANH133

Thoi gian thye hién mén hoc: 30 gio; (Ly thuyét: 28 gio; Kiém tra: 02 gio)

I. Vi tri, tinh chat ciia mon hoc:

— Vi tri: bé tri & hoc ky 4

— Tinh chét: 12 mén hoc chuyén nganh

Il. Muc tiéu mén hoc:

— Kién thuc:

+ Trinh bay cach chon céc thong s6 ban dau cua thiét ké kho lanh

nang:

!
+ O+ o+ o+

+ Tinh dugc phu tai lanh ctia kho

Trinh bay dugc cach lép dat duoc kho lanh

+ Chon duoc thiét bi chinh va phu cho kho

Trinh bay duogc cach chon so dd nguyén Iy cho hé théng,

Chon duoc céac thong s6 ban dau cta kho lanh

+ Trinh bay nhimng cong viéc thudng gap khi lap dit kho

— Nang lyc ty chu va trach nhi¢m:

+ Can than, kién tri, c6 trach nhiém voi cong viéc duoc giao.

+ C6 1ong yéu nghé, ham thich tim hiéu thiét ké kho lanh.

I11. Noi dung mon hoc:

1. Noi dung tong quat va phan bd thoi gian:

Trinh bay céach tinh phu tai lanh, chon dugc thiét bi chinh va phu, cach nhiét

Thoi gian (gi0)
S6 _ 7 | Thyc hanh / thyc ,
Tén céac bai trong mon hoc Tong | Ly . Kiém
TT , , tap/ thi nghiém/
sO | thuyéet _ tra
bai tap/ thao luén
1 Chuong 1: Tinh toan xac dinh
20 18 02
phu tai lanh
2 | Chuong 2: Thiét ké so bo hé
04 04

thong mdy lanh

147



Thoi gian (gi0)
86 Thyc hanh / thyc

Tén cac bai trong mon hoc Tong | Ly Kiém
TT , tap/ thi nghiém/
sO | thuyét tra
bai tap/ thao luan

3 Chuong 3: Lap dit hé thong may

Lanh 06 06
Téng cong 30 28 02
2. Nbi dung chi tiét:
Chuong 1: Tinh toan xac dinh phu tai lanh Thoi gian: 20 gio

1. Muc tiéu:

- Tinh toan duoc sb lugng kho, xac dinh kich thudc, két cAu va bd tri mat béng to
hop kho lanh

- Xac dinh dugc ddi tugng can lam lanh, kiéu lam lanh (Tryc tiép/gian tiép), bo tri,
sap xép san pham,...

- Tinh toan dugc phu tai lanh cta hé thong

- Tinh toan va kiém tra duoc cach nhiét, cach am, kiém tra dong suong, dong am
cua vach

- Xac dinh duoc phu tdi may nén va thiét bi, chon may nén va cac thiét bi

- Phan tich cac vu nhuge diém cua cac loai kho lanh

- Giai thich duoc vu nhuoce diém cua cac qué trinh lam lanh

- Tra bang va dd thi thanh thao

- Rén tinh cén than, ty my, nghiém tuc, trung thue trong hoc tap va lao dong
2. No6i dung chuong
1.1. Xac dinh két cau ho dung lanh (t6 hop kho lanh/ budng lanh/ bé da...), dbi tugng can
lam lanh, kiéu lam lanh (truc tiép, gian tiép), b tri sép xép san phém... Nhiét d6 lanh can
dat

1.1.1. Xéc dinh di¢n tich xay dung, kich thudc, sb luong céc loai phong/hodc kich

thudce kho bao quén/bé nude da,...dinh két ciu cac vach ngan che.

1.1.2. Nhiét d6 lanh x4c dinh theo nhiém vu hodc theo san pham can lam lanh
1.2. Tinh todn phu tai lanh

1.2.1. Tinh dong nhiét truyén qua két ciu bao che

1.2.2. Tinh dong nhiét do san pham va bao bi/khudén/khay toa ra

1.2.3. Tinh dong nhiét do van hanh
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1.2.4. Tinh dong nhiét do thong gio, ro lot
1.3. Tinh cach nhiét, cach am, kiém tra dong swong dong 4m ctia vach
1.3.1. Tinh chiéu day céc 16p cach nhiét
1.3.2. Kiém tra dong swong trén vach
1.3.3. Kiém tra dong 4m trong vach
1.4. Xac dinh phu tai may nén va phu tai thiét bi, chon may nén va cac thiét bi
1.4.1. Tinh phu tdi may nén
1.4.2. Tinh phu tai dan lanh
1.4.3. Xay dung va tinh toan chu trinh lanh
1.4.4. Chon may nén va cac thiét bi
Chuwong 2: Thiét ké so' b hé thong may lanh Thoi gian: 04 gid
1. Muc tiéu:
- V& dugc so d6 nguyén 1y hé théng méy lanh
- Tinh chon duoc cac thiét bi duong 6ng, van va céc thiét bi phu khac cua hé théng
may lanh
2. Noi dung chuong
2.1. B tri, sip xép thiét bi, xay dung va v& so dd nguyén Iy chi tiét cac cum may thiét bi
va toan hé thong
2.1.1. Xay dung so d6 nguyén 1y hé thong
2.1.2. Thiét ké so d6 mat bang
2.2. Chon vat liéu, duong kinh 6ng, van cac loai va céc thiét bi khac cho hé théng
2.2.1. Chon vat liéu, kich thuéc duong dng
2.2.2. Chon céc thiét bi phu cho hé théng
2.3. Tong hop két qua
2.3.1. Tong hop két qua tinh toan
2.3.2. Kiém tra so d6 nguyén ly
2.3.3. Kiém tra so d0 bo tri thiét bi
Chuong 3: Lap dit h¢ thong may lanh Thoi gian: 06 gid
1. Muc tiéu:
- Trinh bay dugc quy trinh lap dit hé théng may lanh cong suat nhé, cac yéu cau ky
thuat khi lap dat
- Lap dat duoc hé théng may lanh dam bao cic yéu cau k¥ thuat, my thuat va thoi
gian
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- Chép hanh dung ndi quy thyc tap, dam bao an toan cho ngudi va thiét bi
- Nghiém tlc, can than, chinh x4c, an toan.
2. Noi dung chuong
3.1 Cong tac chuan bi
3.1.1. Xéc dinh khéi lugng vé cach nhiét
3.1.2. Lap bién phap thi cong
3.2. Lap dat hé théng may lanh dya theo so dd nguyén 1y hé thong mdy lanh
3.2.1. Kiém tra trude khi lap dat
3.2.2. Lip dit may nén
3.2.3. Lap dit thiét bi ngung tu
3.2.4. Lap dit thiét bi bay hoi
3.2.5. Lap dit duong éng
3.2.6. Lap dit cac thiét bi diéu khién va ty dong diéu chinh
3.2.7. Thir bén, thir kin, hut chan khong hé thong
3.2.8. Nap moi chit va chay ra hé thong
IV. Piéu kién thue hién:
1. Phong hoc chuyén mén hoéa/nha xudng: phong 1y thuyét
2. Trang thiét bi may moc: may chiéu
3. Hoc li¢u, dung cu, nguyén vat li¢u: phén, bang, bai giang
4. Céc diéu kién khéc: c6 kién thirc vé nhiét dong k¥ thuat, k¥ thuat lanh co s
V. Noéi dung va phwong phap, danh gia:
1. Noi dung:
— Kién thuc:
+ Trinh bay cach chon céc thong sb ban dau cua thiét ké kho lanh
+ Trinh bay céch tinh phu tai lanh, chon dugc thiét bi chinh va phu, cach nhiét
+ Trinh bay dugc cach chon so d6 nguyén 1y cho hé thong,
+ Trinh bay dugc cach lip dat dugc kho lanh
— Ky nang:
+ Chon dugc cac thong s6 ban dau cta kho lanh
+ Tinh dugc phu tai lanh ctia kho
+ Chon duoc thiét bi chinh va phu cho kho
+ Trinh bay nhimng cong viéc thuong gap khi ldp dat kho

— Nang lyc ty chu va trach nhiém:
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+ Can than, kién tri, ¢ trach nhiém véi cong viéc duogc giao.
+ €6 10ng yéu nghé, ham thich tim hiéu thiét ké kho lanh.
2. Phuong phap:
— Trinh chiéu, van dap, thuyét minh, thao luan nhém
3. Danh gia: ty luan, dugc sir dung tai liéu
VI. Huéng dan thye hién:
1. Pham vi 4p dung: dé giang day cho trinh d6 dao tao Cao ding
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:

— DOai voi gido vién, giang vién: Thuyét trinh, van dép, trinh chiéu

Déi voi ngudi hoc: Thuyét minh, van dap

3. Nhitng trong tim can chu ¥:

Tinh phu tai lanh

Chon panel, kiém tra hién tuong dong swong

— Chon duoc so dd hé théng, thiét bi chinh va phu

— Trinh bay dugc cac quy trinh thir bén, thir kin, hiit chan khong, nap gaz cho hé kho
lanh

4. Tai liéu tham khao:
[1] Pham Vin Tuy — Nguyén Ptc Loi, K§ thuit lanh co sé, NXB Gido duc, Ha Noi,
1996
[2] Nguyén Dirc Loi, Pham Vin Tuy, Dinh Vin Thuan, K§ thuit lanh tng dung, NXB
Giao duc, Ha Noi 1995
[3] Nguyén Pirc Loi, Pham Vin Tty, M4y va thiét bi lanh, NXB Giao duc, Ha Noi 1999
[4] Nguyén DPuc Loi, Hwéng din thiét ké hé thong lanh, NXB Khoa hoc k¥ thuat, Ha
Noi 1999
[5] Pinh Van Thuén, V& Chi Chinh, Hé thong may va thiét bi lanh, NXB Khoa hoc k¥
thuat, Ha Noi 2007

5. Ghi chu va giai thich (néu c6):

TP.H6 Chi Minh, ngay  thing nam 2019

Trwéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: NHA MAY NHIET PIEN

Ma moén hoc: DLANH134

Thoi gian thye hién mén hoc: 30 gio; (Ly thuyét: 28 gid; Kiém tra: 02 gio)

I. Vi tri, tinh chét ciia mén hoc:

— Vi tri: bé tri sau hodc song song cidc mon chuyén nganh

— Tinh chét: 12 mén hoc chuyén nganh

I1. Muc tiéu mén hgc:

— Kién thuc:

+ Trinh bay dugc mot s6 khai niém thudng gip trong nha may nhiét dién

+ Trinh bay dugc so d6 nguyén 1y chu trinh nha may nhiét dién dang hd va kin

+ Trinh bay dugc chic ning nhiém vu cac thiét bi thuong gip trong nha may

nhiét dién

— Ky¥ nang:

+ Biéu dién nguyén 1y hoat dong cua cac chu trinh nha may nhiét dién 1én do thi

T-svalgP-h

+ Tinh toan duogc cac chu trinh nha may nhiét dién

— Nang lyc ty chu va trach nhi¢m:

+ Can than, kién tri, c6 trach nhiém voi cong viéc dugc giao.

+ C6 1ong yéu nghé, ham thich tim hiéu nha may nhiét dién.

III. Noi dung mon hoc:

1. N§i dung tong quat va phéan bo thoi gian:

Thoi gian (gi0)
S6 . 7 Thuyc hanh / thuc 7
Tén céc bai trong mon hoc Tong | Ly | Kiém
TT . , | tap/ thi nghi€ém/ bai
sO | thuyét tra
tap/ thao luan

1 Chuong 1: Chu trinh Rankine 20 18 02
2 Chuong 2: Pinh ludt nhi¢t dong | 04 04
3 Chuong 3: Turbine 06 06

Tong cong 30 28 02

2. Ndi dung chi tiét:
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Chuong 1: Chu trinh Rankine Thoi gian: 20 gid
1. Muc tiéu:
- Trinh bay dugc chu trinh Rankine cho nha may nhiét dién
- Tinh toan duogc chu trinh Rankine
2. Noi dung chuong
1.1. Téng quan
1.2. Chu trinh Rankine 1y tudng
1.3. Chu trinh Rankine khong thuan nghich
1.4. Hoi qua nhiét
1.5. Qua nhiét trung gian
1.6. Ho6i nhiét ham nudc cap
1.7. Chu trinh trich hoi dang h&
1.8. Chu trinh trich hoi dang kin
1.9. Chu trinh trich hoi dang kin c6 dung bom nudc ngung
1.10. Hiéu suat nhiét
Chwong 2: Dinh luit nhiét dong Thoi gian: 04 gid
1. Muc tiéu:
- Trinh bay duoc dinh luat 1,2
- Trinh bay duoc cac tinh chat ciia chat khi
- Lam dugc bai tip qua trinh va chu tinh chét khi
2. No6i dung chuong
2.1. Dinh luat nhiét dong thur 1 va hé ho
2.2. Dinh luat nhiét dong thtr 1 va hé kin
2.3. Chu trinh
2.4. Mot s tinh cht co ban cua chat khi
2.5. Dinh luat nhiét dong thu 2
2.6. Qua trinh thuan nghich va khong thudn nghich
2.7. Chu trinh Carnot
Chuong 3: Turbine Thoi gian: 06 gio
1. Muc tiéu:
- Trinh bay dugc cac nguyén ly xung luc, phan luc
- Céc ton that va hiéu suit trén turbine

2. No6i dung chuong
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3.1. Tong quan
3.2. Nguyén ly xung luc
3.3. Turbine xung luc
3.4. Nguyén ly phan luc
3.5. Turbine phan lyc
3.6. Ton thét trén turbine
3.7. Héu suit cua turbine
3.8. So d6 b tri cac turbine
IV. Piéu kién thue hién:
1. Phong hoc chuyén mén hoéa/nha xuong: phong 1y thuyét
2. Trang thiét bi may moc: may chiéu
3. Hoc li¢u, dung cu, nguyén vat li¢u: phén, bang, bai giang
4. Cac diéu kién khac: co kién thtrc vé nhiét dong k¥ thuat, k¥ thuat lanh co so
V. Noéi dung va phwong phap, danh gia:
1. Noi dung:
— Kién thuc:
+ Trinh bay dugc mot s6 khai niém thudng gip trong nha may nhiét dién
+ Trinh bay dugc so d6 nguyén 1y chu trinh nha may nhiét dién dang hd va kin
+ Trinh bay dugc chic niang nhiém vu cac thiét bi thudong gip trong nha may
nhiét dién
— K¥ nang:
+ Biéu dién nguyén 1y hoat dong cta cac chu trinh nha may nhiét dién 1én d6 thi
T-svalgp—h
+ Tinh todn dugc cac chu trinh nha may nhiét dién
— Nang lyc ty chu va trach nhi¢m:
+ Cén than, kién tri, c6 trach nhiém v&i cong viéc duoc giao.
+ €6 10ng yéu nghé, ham thich tim hiéu nha may nhiét dién.
2. Phuong phép:
— Trinh chiéu, van dap, thuyét minh, thao luan nhém
3. Danh gia: tu luan, dugc st dung tai liéu
VI. Huéng dén thuc hién:
1. Pham vi 4p dung: dé giang day cho trinh d6 dao tao Cao dang

2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
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Déi véi gido vién, giang vién: Thuyét trinh, van dap, trinh chiéu

— Déi v6i ngudi hoc: Thuyét minh, van dap

3. Nhitng trong tim can chu ¥:

— Ly thuyét chu trinh Rankine, chu trinh carnot, turbine

— Tinh toan chu trinh Rankine

4. Tai liéu tham khao:

[1] Nguyén Thanh Hao, Nha may nhiét dién, NXB Dai hoc cong nghiép Tp. HO Chi
Minh

[2] Pham Luong Tué, Tube Bin hoi nwéc — Ly thuyét va cdu tao, NXB Khoa hoc va
k¥ thuat, 2005

5. Ghi chu va giai thich (néu co):
TP.H6 Chi Minh, ngay  thing nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: NANG LUQONG TAI TAO

Ma mén hoc: DLANH135

Thaoi gian thwe hién mén hoc: 30 gid; (Ly thuyét: 28 gio; Kiém tra: 02 gio)

I. Vi tri, tinh chat ciia mon hoc:

— Vi tri: 12 mén hoc chuyén nganh, dugc b tri giang day & HK4 dé trang bi nhiing

kién thirc thuc té cho sinh vién trudc khi ra truong.

— Tinh chat: 1a mén hoc tu chon

1. Muc tiéu mon hoc:

+

+

+

Kién thirc:

Trinh bay duoc cac kién thirc co ban vé nhiing nguén nang lugng tai tao, van dé
nang lugng véi moi truong;

Trinh bay nhimng kién thirc co ban vé cau tao va nguyén 1y hoat dong cia cac bo thu
nang luong mat troi1 va Pin mat troi;

Ap dung duoc kién thirc d3 hoc dé cap nhat nhitng céng nghé méi trong thuc té.

K¥ nang:

+ Phén biét duogc cac loai bg thu nang luong mat troi, turbine gio, turbine thuy dién.

+

+

Doc thanh thao cac thong ) k¥ thuat cua Pin mat troi.

Chuyén ddi thanh thao cac don vi do nang luong va giai dugc mat sb bai tap don
gian.

K¥ ning 1am viéc nhém, giao tiép va kha ning doc hiéu cic so d6 hé thong ning
lugng.

Nang luc tu chu, thai d6 va trach nhiém:

Tu chu trong tu duy dé giai quyét cac bai tp vé Nhiét dong va doc dugc céc tai licu
k¥ thuat lién quan.

C6 pham chét dao dirc tét.

C6 y thirc t6n trong va hop tac 1am viéc voi dong nghiép.

C6 tinh than, thai d6 nghiém tic, trach nhiém trong cong viéc.

Ludn thé hién tdt cac hanh vi, thai d6 dao duc trong cong viéc.

Rén luyén tinh than tich cuc trong hoc tap va ing dung.
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I11. Noi dung mon hoc:

1. Noi dung tong quat va phan bd thoi gian:

Thot gian (gi0)
S6 _ q | Thuc hanh / thyc tap/ |
Tén cac bai trong mon hoc Tong | Ly Kiém
TT , . | thi nghiém/ bai tap/
sO | thuyét tra
thao luan
1 | Chuong 1: Nang luong, moi 2 2
truong va sy phat trién bén
viing
2 | Chuong 2: Blrc xa mat troi 6 6
3 | Chuong 3: B6 thu nang lugng 8 7 1
mat troi
4 | Chuong 4: Pin mat troi 8 8
5 | Chuong 5: Nang lugong gi6 2 2
6 | Chuong 6: Cac ngudn ning 4 3 1
luong tai tao khac
Tong cong 30 | 28 2
2. Noi dung chi tiét:
Chuwong 1: Ning lwong, mdi truwdng va sw phat trién bén virng Thoti gian: 2 gio

1. Muc tiéu:

Sau khi hoc xong chuong 1, sinh vién co thé:

- Trinh bay dugc cac khai niém vé nang luong va chat mang ning luong, ning luong tai
tao va nang luong khong tai tao;

- Chuyén d6i duoc cac don vi do nang luong;

- Trinh bay duoc ban chét cia su phat trién bén viing.

2. No6i dung chuong:

1.1 Nhiing khéi niém co sé.

1.2 Van d& ning luong va méi trudng.

1.3 Su phét trién bén viing.

Chuong 2: Birc xa mat troi Thoi gian: 6 gid
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1. Muc tiéu:
Sau khi hoc xong chuong 2, sinh vién c6 thé:
- Trinh bay duoc cac khai niém co ban vé mat troi, trai dat, birc xa mat troi;
- Phén loai duoc céc loai birc xa mit troi trén trai dat;
- Trinh bay dugc cac loai may do birc xa mat troi1 va ing dung cia chiing;
- Tinh toan duogc céac thong s6 co ban cta buc xa mat troi trén trai dat.
2. No61 dung chuong:
2.1. Cac khai niém.
2.2. Blrc xa mat troi trén trai dat.
Chwong 3: B) thu nang lwgng mat troi Thot gian: 8 gio
1. Muc tiéu:
Sau khi hoc xong chuong 3, sinh vién c6 thé:
- Trinh bay duoc ciu tao va nguyén 1y hoat dong ctia bd thu tAm phang, bo thu dng chan
khong va bd thu dang tap trung;
- Trinh bay duoc cac dic tinh k¥ thuat ciia cic bo thu tdim phang, bo thu dng chan
khong va bd thu dang tap trung;
- Tinh toan dugc cac thong sd co ban cua bo thu tim phang, bo thu éng chan khong va
bo thu dang tép trung.
2. No6i dung chuong:
3.1. B9 thu tim phang.
3.1.1. Cu tao va nguyén 1y hoat dong.
3.1.2. Phan loai.
3.1.3. Ly thuyét bo thu tim phang.
3.2. B thu 6ng chan khong.
3.1.1. Cau tao va nguyén 1y hoat dong.
3.1.2. Phan loai.
3.1.3. Ly thuyét bo thu dng chan khong.
3.3. B§ thu dang tap trung.
3.1.1. Cau tao va nguyén ly hoat dong.
3.1.2. Phan loai.
3.1.3. Ly thuyét bo thu dang tap trung.
Kiém tra: 1 gid

Chuong 4: Pin mat troi Thoi gian: 8 gio
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1. Muc tiéu:
Sau khi hoc xong chuong 4, sinh vién c6 thé:
- Trinh bay duoc nguyén 1y hoat dong va ciu tao cta pin mat troi;
- Trinh bay duogc cac thong sb co ban cta pin mit troi
- Trinh bay duogc cac thé hé pin mat trot;
- Trinh bay duoc cac thanh phan chinh trong hé théng dién mit troi va tic dong cua
ching 1én hé thong;
- Trinh bay tdc dong ctia birc xa mat troi 1€n hi¢u suét cua pin mat troi;
- Tinh toan thiét ké so bd duoc hé théng dién mit troi
2. No6i dung chuong:
4.1. Céu tao va nguyén 1y hoat dong ctia pin mat troi.
4.2. Céc thé hé pin mat troi.
4.3. Hé thong dién mat troi.
4.4. Tinh toan thiét ké so bo hé théng dién mat troi.
Chuong 5: Nang luwgng gio Thoi gian: 2 gid
1. Muc tiéu:
Sau khi hoc xong chuong 5, sinh vién co thé:
- Trinh bay duoc ngudn goc cia gio;
- Phan loai dugc cac loai gio;
- Trinh bay dugc nguyén ly hoat dong cua turbine gio;
- Phan loai dugc cac loai turbine gio;
- Trinh bay duogc ciu tao cua turbine gio;
2. No6i dung chuong:
5.1. Tong quan vé ning lugng gio.
5.2. Turbine gio.
Chuwong 6: Cac ngudn ning lweng tai tao khac Thoi gian: 4 gio
1. Muc tiéu:
Sau khi hoc xong chuong 6, sinh vién co thé:
- Trinh bay duoc cac 1y thuyét co ban cua thuy dién, ning luong dia nhiét, ning
lugng sinh hoc va nang luong dai duong;
- Trinh bay dugc wu, nhuoc diém va ung dung cua thuy dién, nang luong dia nhiét,
nang luong sinh hoc va nang lugng dai duong;

2. No6i dung chuong:
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6.1. Thuy dién.

6.1.1. Tong quan.

6.1.2. Cac loai turbine str dung trong nha may thuy dién.

6.1.3. Cac loai nha may thuy dién.

6.2. Nang lugng dia nhiét.

6.2.1. Gidi thiéu vé ning luong dia nhiét.

6.2.2. Cac g dung cua dia nhiét.

6.2.3. Céc thach thirc vé moi truong khi st dung dia nhiét.

6.3. Nang lugng sinh hoc.

6.3.1. Tong quan.

6.3.2. Mot sb cong nghé san xudt nhién liéu sinh hoc.

6.4. Nang luong dai duong.

6.4.1. Nang lugng song dai duong.

6.4.2. Nang luong thiy chiéu.
6.4.3. Nang lugng nhié¢t dai dwong OTEC.

Kiém tra: 1 giod

IV. Piéu kién thue hién:

1. Phong hoc chuyén mén hoéa/nha xudng: ban ghé du, phong sach, thoang mat

2. Trang thiét bi may madc: may projector, micro, amli, loa, quat

3. Hoc li¢u, dung cu, nguyén vat liéu: bang phén

- Tai liéu huéng ddn mon hoc, bai giang Ning lugng tai tao

4. Céc diéu kién khac: wifi, may tinh

V. Noi dung va phuong phap, danh gia:

1. No1 dung:

+

Kién thirc:

Trinh bay dugc cac kién thirc co ban vé nhitng ngudn ning luong téi tao, vin dé
nang lugng véi moi trudong;

Trinh bay nhitng kién thirc co ban vé ciu tao va nguyén Iy hoat dong cta cac bd
thu nang luong mat troi va Pin mat troi;

Ap dung duoc kién thirc da hoc dé cap nhat nhitng cong nghé mdi trong thuc té.

Ky nang:
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+ Phan bi¢t duogc cac loai bg thu nang luong mat troi, turbine gio, turbine thuy
dien.
+ Doc thanh thao cac thong ) k¥ thuat cua Pin mat troi.
+ Chuyén ddi thanh thao cac don vi do nang luong va giai dugc mat s6 bai tap
don gian.
+ K§¥ ning lam viéc nhom, giao tiép va kha ning doc hiéu cic so d6 hé thong
nang luong.
— Nang luc tu chu, thai d§ va trach nhiém: K¥ nang lam viéc nhom, thai do cau
thi, k¥ ning giao tiép va kha ning doc hiéu cac tai liéu k¥ thuat.
2. Phuong phép:
- Banh gid thuong xuyén
- Thao luan theo nhém
- Khéc: theo yéu cau cua giang vién
- Kiém tra — danh gia dinh ky
- Thi két thuc hoc phan ty luan

VI. Huéng dén thyc hién:

1. Pham vi 4p dung mén hoc: ap dung cho hé Cao dang
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:

- D6i v6i gido vién, giang vién: GV can du gio dé dugc cung cip thong tin hitu
ich, thao luan nim rd nodi dung.

- Bdi véi nguoi hoc: Bit budc tham gia du cac budi hoc va lam bai tap, néu Véng
phai co 1y do.
3. Nhitng trong tim can chu y: Chuong 2,3,4,5.6.
4. Tai liéu tham khao:

[1]. Nguyén Thé Béo, Ning lugng tai tao va sy phat trién bén viing, Nha xuat ban
Pai Hoc Qudc Gia TP.HCM, 2016.
TP.H6 Chi Minh, ngay  thdng nam 2019

Trudéng khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mén hoc: VAN TAI LANH

M& mon hoc: DLANH136

Thoi gian thuc hién mon hoc: 30 gio; (Ly thuyét: 28 gio; Thuc hanh: 00 gio, kiém tra:

2 gid)

. Vi tri, tinh chat cia mon hoc:

— Vi tri: dua vao hoc sau khi hoc sinh da dugc hoc cac mén hoc k¥ thuat co so va

chuyén mon;

— Tinh chat: Pay 1a mon hoc c6 tinh chuyén siu va mé rong trong chuong trinh dio

tao ctua nghé.

1. Muc tiéu mon hoc:

- Kién thtrc: Hiéu dugc churc ndng, nhiém vy, cau tao cia cac thi€t bi lanh c6 trong cac

loai van tai lanh. Poc, phan tich dugc so dd nguyén ly cua hé théng lanh van tai lanh.

-K¥ ning:Sau khi hoc mén hoc nay hoc sinh c6 thé lip dit stra chita bao dudng céac

thiét bi dién lanh trén cac loai xe van tai lanh .

- Nang luc tw chi va trach nhiém: rén luyén tinh can than trong cong tac.

III. N§i dung mon hoc:

1.  Noi dung tong quat va phan bo thoi gian:
Thoi gian
L . i Thuwe hanh / thue .
TT | Tén cac bai trong mén hoec | Tong Ly Kiém
, , tap/ thi nghiém/
sO | thuyét tra
bai tap/ thao luan
Chuong 1: Tong quan cac loai
1 . . 3 3
hé thong van tai lanh
Chuong 2: Cau tao, nguyén ly
2 | hoat dong cac loai h¢ théng van | 12 11 1
tai lanh
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Chuong 3: Mach dién cac loai

hé théng van tai lanh

Chuong 4: Stra chira bao dudng
cac loai hé théng van tai lanh

Cong 30 28 2

2. Noi dung chi tiét:
Chuong 1: Tong quan cac loai hé thong van tai lanh. Thoi gian: 3 gid

Muc tiéu:

- Hiéu duoc céc kién thic co ban, nguyén tdc lam viéc cta céac hé théng van tai lanh
- Phan loai duogc cac hé théng van tai lanh.

Noi dung

1. Pai cuong

2. Phan loai van tai lanh

Chwong 2: Céiu tao, nguyén ly hoat ddng ciia cic loai hé théng van tai lanh
Thoi gian: 12 gio

Muc tiéu:

- Hiéu duoc céu tao va nguyén 1y hoat dong cia cac hé théng van tai lanh;

Noi dung

1. Otd lanh

2. Cotainer lanh

3. Tau thuy lanh

4. Tau hoa lanh

Kiém tra Tthoi gian: 1 gio
Chuwong 3: Mach dién cac loai hé thong vén tii lanh Thoi gian: 9 gio
Muc tiéeu:

- Hiéu, gidi thich dugc mach dién cua cac hé théng van tai lanh.
Noi dung

1. Khai quat

2. So d6 mach dién

3. Nguyén ly hoat dong
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Chuwong 4: Sira chira bao dudng cac loai hé thong vén tai lanh
Thoi gian: 6 gio
Muc tiéu:
- Hiéu duoc kién thuc kiém nghiém, bao dudng va stra chita h¢ théng van tai lanh;
- Thue hién kiém nghi¢m, bao dudng va stra chita h¢ théng van tai lanh;
Noi dung
1. An toan k¥ thuat trong bao tri stra chita hé théng van tai lanh
2. Dung cu va thiét bi thong thuong khi stra chira, bao tri hé théng van tai lanh
3. Bao tri stra chita hé thong vén tai lanh
Kiém tra Thoi gian: 1gid
IV. PIEU KIEN THU'C HIEN CHUONG TRINH:

1. Phong hoc chuyén mon héa: Dung cho mdt 16p hoc.
2. Trang thiét bi, may moc:

+ May chiéu projecter

+ Man chiéu

+ Laptop
3.Dung cuy, hoc liéu, vat tu:

+ Phan, bang

+ Tai liéu, so dd ban v& cac loai hé théng van tai lanh
V.PHUONG PHAP VA NOI DUNG PANH GIA:

1. Noi dung:

-Vé kién thirc :

+ Trinh bay chtrc nang, nhi¢m vy, cAu tao cua céc thiét bi trong hé théng van tai
lanh.

-Vé ky nang

+ Poc dugc cac so d6 nguyén 1y, so d6 mach dién cta hé thong van tai lanh.

+ Phan tich duoc cac hu hong thuong gip, dé ra bién phap khic phuc, xt 1y, stra
chira.

-Ve nang luc ty chu va trach nhiém:

+ Thé hién tinh kién tri, cAn thén, nang dong trong hoc tap.

+ T4 chue noi hoc tap ngin nap, khoa hoc.
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+ Chuyén can, dam bao thoi gian tham gia hoc tip mé dun. C6 du cac bai kiém tra
dinh ky theo dung quy ché hién hanh.
3. Phuong phdp danh gia
- Vé kién thirc : Danh gia qua bai viét tu luan hodc tric nghiém khach quan
- Vé ky néng : Panh gia bang cach doc cac so dd nguyén 1y, so dd mach dién
- Vé nang lie tir chii va trdch nhiém: Puoc danh gia bang phuong phap theo ddi va

ghi chép trong sb tay cua gido vién bo mén
VI. HUONG DAN CHUONG TRINH:

1. Pham vi 4p dung chuong trinh :

- Chuong trinh 4p dung giang day cho hé cao dang

2. Huéng dan mot s6 diém chinh vé phuong phap giang day dao tao:

- Thuyét trinh

- Giang giai

- Truc quan

- Thao luan nhém

3. Nhitng trong tim chwong trinh can cha y

- Su khac biét cuia hé thdng van tai lanh va hé théng diéu hoa khong khi khéc.
- Céu tao hoat dong cua ting thiét bi trong hé théng, cic so dd hé thong lanh va so do
mach diéu khién.

- Cac bién phép kiém tra danh gia, sira chita bao dudng hé thong.

4. Tai liéu tham khao:

[1] Hé thong diéu hoa khong khi 6t6- NXB Gido duc

[2] Tai liéu bao tri sira chita hé thong lanh trén xe buyt— NXB Giao duc

[3] K§ thuat lanh (g dung — Nguyén Pirc Loi — Pham Vin Tuy — Dinh Vian Thuan
TP.H6 Chi Minh, ngay  thdng nam 2019

Trudéng khoa

(ky va ghi ro ho tén)

165



CHUONG TRINH MON HOQC

Tén mén hoc: KY THUAT THONG GIO VA HUT BUI

Ma moén hoc: DLANH 137

Thoi gian thye hi¢n mén hoc: 30 gio ; (Ly thuyét: 28 gio; Kiém tra: 2 gid)
I. Vi tri, tinh chat ciia mén hoc:

— Vi tri: mon hoc dugce bd tri khi hoc cac mon co s6.

— Tinh chét: 1a mén hoc k¥ thuat chuyén moén dao tao nghé bét budc.

Il. Muc tiéu mon hoc:

— Kién thirc:

+ Trinh bay hé thong thong gi6, hé théng hut bui, hé thong van chuyén khi va bui, hé

thong tiéu 4m, ciing céc thiét bi chuyén nganh lién quan.

+ BO tri va ap dung cac giai phap t6 chirc thong gio, hat bui, chong 6n, chdng nong ,
chéng 4m, chdong hoi va khi doc hai ... két hop cac bién phap k¥ thuat nham han

ché hoac giam thi€u cac ngudn gay ton hai moi truong.
— Ky nang:

+ B tri va ap dung céc giai phap t6 chirc thong gio, hut bui, chong on, chéng néng ,
chéng am, chdng hoi va khi doc hai ... két hop cac bién phap k¥ thuit nhdm han ché

hodc giam thi€u cac nguon gay ton hai moi truong.

— Nang luc tu chu va trach nhiém: Can than, kién tri, c6 trach nhi€ém vo1 cong viéc dugce

giao.
I11.  No¢i dung mon hoc:

1. Noi dung tong quat va phan bo thoi gian:

Thoi gian (gio)

. . ] Thuc hanh / thye .
TT | Tén céac bai trong mén hoec | Tong Ly Kieém
, , tap/ thi nghiém/
SO thuyet tra
bai tap/ thao luian

1 | Chuong 1: Khai niém chung 3 3
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Thaoi gian (gio)

. ., Thuwe hanh / thue .,
TT | Tén céac bai trong mén hoc | Tong Ly Kiém
, , tap/ thi nghiém/
S0 thuyét tra
bai tap/ thao luan
vé thong gi6
o | Chuong 2: Thong gi6 tu nhién 6 6
Chuong 3: Thong gié cudng
3 9 8 1
btrc
4 | Chuong 4: Loc bui 6 6
g5 | Chuong 5: Tiéu am 6 5 1
Tong cong 30 28 2
2. Noi dung chi tiét:

Chwong 1 : Khai niém chung vé thong gi6

Muc tiéeu:

- Trinh bay duoc cac khai niém vé hé théng thong gio .

- Trinh bay dugc cach xac dinh luu lugng thong gid.

Noi dung :

Thoi gian: 3 gid

1.1 Khai niém, muc dich va phan loai cac hé théng théng gio

1.2 Xac dinh luu lugng thong gio6

1.3 BOi sO tuan hoan

Chuong 2- Thong gié tu nhién

Muc tiéeu:

- Trinh bay dugc cac phuong thirc thong gid tu nhién.

Noi dung :

2.1. Khai niém

2.2. Thong gi6 tu nhién dudi tdc dung cua nhiét thira

2.3. Thong gio tu nhién dudi tac dung ap suit gio.

Thoi gian: 6 gio
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2.3. Thong gi6 ty nhién theo kénh dan gio

Chuwong: 3 Thong gi6 cwdng birc Thoi gian: 9 gio
Muc tiéu:
- Trinh bay dugc cac phuong thirc thong gioé cudng bic.
Noi dung chuong:
3.1 Khai niém
3.2 Thong gi6 cuc bo
3.3 Théng gid tong thé

3.4 Mot sé so d6 thdng gio6 cho cé4c loai phan xudng.

Kiém tra Thoi gian: 1 gio
Chuong 4- Loc bui Thoi gian: 6 gid
Muc tiéu:

- Trinh bay duoc cac phuong thic loc bui.
Noi dung chuong:
4.1 Khai niém
4.2 Thiét bi loc bui, phan loai va cac théng sb dic trung
4.3 Mot sb thiét bi loc bui
Chwong 5: Tiéu am Thoi gian: 6 gio
Muc tiéu:
- Trinh bay dugc cac phuong thirc tiéu am.
Noi dung chuong:
5.1 Khai niém.
5.2 Xéc dinh d¢ on
5.3 Tinh toan d¢ on

5.4 Thiét bj tiu am
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IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mén hoéa: Dung cho mot 16p 1y thuyét.
2. Trang thiét bi, may moc: may chiéu.
3. Dung cuy, hoc li¢u,
+ Giao trinh
+ Tai liéu tham khao, phéat tay cho hoc sinh;
V. Noi dung va phwong phap, danh gia:
1. Noi dung:
- Kién thire:
+ Nhitng kién thtrc co ban vé hé théng lanh thong gid, tiéu am, loc bui
- Ky nang:
+ Thiét 1ap duoc so dd hé thong thong gid theo yéu cau.
+ Lua chon duoc ca phuong thirc thong gio, loc bui , tiéu 4m pht hgp cho hé thong.
- Nang luc tu chu va trach nhi¢m:
+ Thé hién tinh can than, chinh x4c trong khi qua trinh hoc va lam bai tap.
2. Phuong phap: Cac kién thic va k¥ ning trén s& dugce danh gia qua cac bai kiém tra
dinh ky va bai kiém tra két thac.
VI. Huéng dan thye hién mén hoc:

1. Pham vi 4p dung mén hoc: dé giang day cho trinh d6 dao tao Cao dang .
2. Hudng dan vé phuong phép giang day, hoc tap mén hoc:
- Bdi vé6i gido vién, giang vién: st dung cac tu liéu hinh anh, cac video, thong qua may
chiéu dé bai giang sinh dong co tinh thyc té cao.
- Déi véi ngudi hoc:thye hién tbt cac bai tap, cach nhan thirc bai hoc, trao ddi véi giang
vién dé tiép thu kién thuc.
3. Nhitng trong tim can chi y: Chuong 2,3.4.,5
4. Tai liéu tham khao:
[1]. V6 Chi Chinh — Gi4o trinh diéu hoa khong khi — NXB KHKT Ha Noi — 2008.
[2]. Nguyén Duy Pong - Thong gié va k¥ thuat xir Iy khi thai — NXB Giao duc — 1999.

[3]. Hoang Thi Hién — Thiét ké thong gi6 cong nghiép-NXB Xay dung — 2000.
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TP.H6 Chi Minh, ngay  thdng nam 2019

Trwoéng khoa

(ky va ghi ro ho tén)
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CHUONG TRiINH MON HOQC

Tén mén hoc: VAT LIEU PIEN LANH
Ma mén hoc: DLANH 138
Thoi gian thuc hién moén hec: 15 gio; (Ly thuyét: 13 gio; Kiém tra: 02 gid)

. Vi tri, tinh chat mon hoc :

- Vi tri :Puoc bé tri sau khi di hoc xong cac mdn hoc chung va co sé ki thuat dién,

Co so ky thuat nhiét - lanh.

- Tinh chat; La mén hoc tu chon .

I1. Muc tiéu moén hoc:

— Kién thic:
+ Trinh bay duoc tinh chat, cong dung cua cac loai vat liéu lanh, vat liéu cach
nhiét, hat am, cac loai dau bai tron;

— Ky nang:
+ Nhan biét duoc, phan loai duoc céc loai vat liéu lanh, vat liéu cach nhiét, hat
am va céc loai dau
+ Luwa chon dugc cac vat lidu dé lap dat va sira chira hé thong lanh

— Nang luc ty chi va trach nhiém: Nghiém tdc tim hiéu vé cac dic tinh cua céc vat

licu dé sir dung dung muc dich.

I11. N§i dung mon hec:

1. Nai dung téng quét va phan bé theoi gian:

S6
TT

Thaoi gian (gio)

., Thuc hanh / thuc .
Tén chwong muc Tong Ly Kiém
, , | tap/ thi nghiém/ bai
SO thuyet tra
tap/ thao luan

Bai 1: Vit liéu k¥ thuat
lanh

Bai 2: Vat liéu cach am,

hut am
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Cong 15 13 2

2. N$i dung chi tiét
Bai 1. Vat liéu ky thuat lanh Thoi gian: 8 gio
Muc tiéu

- Trinh bay dugc tinh chat, cong dung cua cac loai vat liéu lanh, vat liéu cach nhiét va cac
loai du boi tron;

- Nhan biét duoc, phan loai dugc cac loai vat liéu lanh, vat liéu céch nhiét va cac loai dau
bo1 tron;

- Nghiém tdc tim hiéu vé cac dic tinh caa cac vat liéu dé st dung dung muc dich.

Noi dung :

1. Vit liéu k¥ thuat lanh:
1.1.Vat liéu kim loai

1.2. Vat liéu phi kim

1.3. Vat liéu cach nhiét co ban:

1.4. Dau boi tron:

Bai 2 . Vit liéu cach am, hat am: Thoi gian: 7 gio
Muc tiéu
- Trinh bay duoc tinh chat va cdng dung cua cac loai vat liéu cach am, hat am;
- Nhan biét dugc cac loai vat liéu cach am, hit am; st dung dung trong cac truong hop cu
thé;
- Nghiém tdc tim hiéu vé cac dic tinh cua cac vat lidu dé sir dung dung muc dich.
Ngi dung :
2.1. Vat liéu cach am
2.2. Vat lieu hat am
Kiém tra:
IV. Piéu kién thuc hién mon hec:
1. Lép hoc/ Phong thyc hanh:
- L6p hoc ly thuyét bé tri cho 35 HSSV, néu dong hon phai b tri phong rong, da ban
ghé phl hop véi do tudi HSSV.

- Céc phong hoc chuy@n mon héa khac caa nghé.
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2. Trang thiét bi may mac:
- May chiéu projector, may tinh xach tay, phong chiéu...
3. Hoc liéu, dung cu, nguyén vat liéu:
- Ban vé& Ay, Bang biéu, cac ban v& phim va cac mé hinh hoc cu, vat liéu thuc té dé hoc
sinh, sinh vién dé& hiéu bai.
V. N§i dung va phwong phap danh gia:

1. Noi dung:
- Kién thic:
+ Céc kién thuc vé vat lieu k¥ thuat lanh;
- K¥ nang:
+ Nhan biét, lya chon cac vat liéu dé lap dat va stra chira hé thong lanh;
- Thai d¢:
+ Nghiém tdc tim hiéu vé cac dic tinh cua cac vat lidu dé str dung dang muc dich.
2. Phuong phap:
- Cubi mdn hoc 1 bai kiém tra viét hoic trac nghiém.
VI. Huéng dan thuc hién moon hoc:
1. Pham vi ap dung cia mon hoc:
- Chuong trinh duoc ding giang day cho trinh d6 Cao dang nghé
2. Hudng din vé phuong phéap giang day, hoc tdp mén hoc:
- Khi giang day gio vién can chi y chuan bij cac ban v& phim va cac mé hinh hoc cy, vat
ligu thyc té dé hoc sinh, sinh vién d& hiéu bai.
3. Nhitng trong tdm can chl y: ca 2 chuong
4. Tai liéu can tham khao:
[1] Nguyén Duc Loi, Pham Van Tuy. Mdi chat lanh. NXB gido duc Ha Noi, 1995,
[2] Nguyén Déc Loi, Pham Van Tuy. Ky thudt Lank co s¢. NXB

TP.H6 Chi Minh, ngay  thdng nam 2019

Truwong khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mén hoc: VAN HANH VA BAO TRI HE THONG LANH

M& moén hoc: DLANH 139

Thoi gian thye hién mén hoc: : 30 gio ; (Ly thuyét: 28 gio; Kiém tra: 2 gio)

Vi tri, tinh chit ciia mén hoc:
Vi tri: mén hoc dugc bé tri khi hoc xong K¥ thuat dién, K¥ thuat lanh.

Tinh chat: 14 mén hoc k¥ thuat chuyén moén dao tao nghé bét budc.

. Muc tiéu mon hoc:

Kién thirc:

+ Trinh bay dugc cac khai niém co ban vé cong tdc van hanh va bao tri cac thiét bi

cua hé théng lanh;
K¥ nang:

+ St dyung thanh thao cac thiét bi do va xay dung dugc qui trinh van hanh, bao tri

thiét bi ctia hé théng lanh ddm béo an toan nguoi va thiét bi ;

Nang luc tu chu va trach nhi€ém: Can than, kién tri, ¢6 trach nhiém vdi cong viéc duogc

giao.
Noi dung mon hoc:

1. Noi dung tong quat va phéan bo thoi gian:

Thoi gian (gio)
N . Thuc hanh / thue N
TT Tén cac bai trong mén hoc Tong Ly Kiém
, ) tap/ thi nghiém/
i) thuyet tra
bai tap/ thao luan

. Chuong ,1. So dd nguyén Iy 5 6

cac hé thong lanh.
) Chu’oing 2. Quy trinh van hanh 6 5 1

h¢ thong lanh.
3 | Chuong 3.Bao tri hé thong 6 6
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Thoi gian (gio)
. ., Thuwe hanh / thue .,
TT Tén cac bai trong mon hoc Tong Ly Kiém
) ) tap/ thi nghiém/
i} thuyét tra
bai tap/ thao luan
lanh.
Chuong 4. Cac dang su ¢
4 | thudng xay ra trong hé thong 6 5 1
lanh.
5 | Chuong 5. Béo tri may nén. 6 6
Tong cong 30 28 2

2. Noi dung chi tiét:

Chwong 1 : SO PO NGUYEN LY CAC HE THONG LANH  Thoi gian: 6 gid

Muc tiéu:

- Trinh bay duoc céc so dd nguyén Iy cta hé thong lanh.

- Trinh bay duoc hoat dong cta chu trinh lanh.

Noi dung :

1.1. So @6 hé théng lanh mot cap.

1.1.1.So dd hé théng may da.

1.1.2.S0 @6 hé théng kho lanh.

1.1.3.S0 @6 hé thong diéu hoa khong khi.

1.2. So d6 hé thdng lanh hai cap.

1.2.1.S0 d6 hé thong cap dong tiép xuc.

1.2.2.S0 @6 hé thong cp dong gio.

1.2.3.S0 @6 hé théng cp dong IQF.

Chuong 2- QUY TRINH VAN HANH HE THONG LANH Thoi gian: 6 gio

Muc tiéu:

- Trinh bay duoc cac quy trinh van hanh cua hé théng lanh.
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- Trinh bay duoc cac k¥ thuat ciia phuong phap van hanh.
Noi dung :
2.1 Téng quan.
2.2 Quy trinh van hanh hé théng lanh.
2.2.1 Heé théng lanh mot cap.
2.2.2 Heé thdng lanh hai cép
2.3 Ky thuat van hanh .
2.3.1 Quy trinh nap ga, rit ga.
2.3.2 Quy trinh nap dau, xa dau.
2.3.3 Quy trinh xa tuyét.
2.3.4 Quy trinh x4 khi khong ngung.

2.3.5 Diéu chinh ché do nhiét do ctia HTL

Chuong: 3 BAO TRi HE THONG LANH Thoi gian: 6 gio
Muc tiéu:
- Trinh bay duoc cac dang bao tri sira chita ctia hé thong lanh.
Noi dung :
3.1 Khai niém.
3.2 Céc dang bao tri .
3.2.1 Béo tri 16n.
3.2.2 Bao tri nho.

3.3 Stra chira dinh ky.

Chwong 4- CAC DANG SU CO THUONG XAY RA TRONG HE THONG LANH.
Thoi gian: 6 gio

Muc tiéu:
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- Trinh bay duogc cac dang su c¢d cta hé théng lanh.
Noi dung :
4.1 Tong quan.
4.2 Phan loai su cb.
4.2.1 Sy cb phan dién
4.2.2 Sy cb phan co.

4.2.3 Sy cb phan lanh.

Chwong5 BAO TRI MAY NEN Thoi gian: 6 gio
Muc tiéu:
- Trinh bay dugc quy trinh sira chita va bao dudng may nén .
Noi dung :
5.1 Tong quan.
5.2 Céng tac chuan bi.
5.3 Quy trinh thdo may nén.
5.3.1 Quy trinh thao may nén.
5.3.2 Chay dimng, don gas, thao moi chat.
5.3.3 Kiém tra va danh gia.
5.4 Quy trinh lip may nén.
5.4.1 Kiém tra phuc hoi va thay thé.
5.4.2 Quy trinh ldp rap may nén.
5.4.3 Kiém tra.
5.4.4 Van hanh.
IV. Piéu kién thwe hién mén hoc:
1. Phong hoc chuyén mén hoa: Dung cho mét 16p 1y thuyét.

2. Trang thiét bi, may moc: may chiéu.
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3. Dung cuy, hoc li¢u,
+ Céc s6 dd hé théng lanh
+ Gio trinh van hanh va bao tri h¢ thong lanh
+ Tai li€u phat tay cho hoc sinh;
V. Noi dung va phwong phap, danh gia:
1. Noi dung:
- Kién thire:

+ Nhiing kién thirc co ban vé so d6 nhiét ctia hé thong lanh 1 va 2 cap thudng dung

trong nganh hé thong lanh,

+ Nhitng kién thtrc co ban vé van hanh va bao tri hé théng lanh.

- Ky nang:

+ Lap quy trinh van hanh thanh thao.

+ Nhéan dinh dang cac budc thuc hién stra chira, bdo tri 1 hé thé)ng lanh.
- Nang lyc tw chu va trdach nhiém:

+ Thé hién tinh kién tri, can than trong khi sir dung trang thiét bi nghé, cling nhu khi

thao tac thuc hi¢n bai tap..

2. Phuong phap: Cac kién thirc va k¥ ning trén s& duoc danh gia qua cac bai kiém tra

dinh ky va bai kiém tra két thiic.
VI. Huéng din thwe hién mén hoc:

1. Pham vi 4p dung mén hoc: dé giang day cho trinh d¢ ddo tao Cao dang .
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
- Bdi véi gido vién, giang vién: st dung cac tu liéu hinh anh, cac video, thong qua may
chiéu dé bai giang sinh dong co tinh thyc té cao.
- Péi voi nguoi hoc:thuc hi¢n tdt cac bai tap, cach nhan thuc bai hoc, trao ddi vai giang
vién dé tiép thu kién thic.
3. Nhitng trong tdm can chi y: chuwong 2,3,4,5
4. Tai liéu tham khao:
[1] Nguyén Ptrc Loi — Pham Vin Tuy, Pinh Van Thuan. Co sé Ky thudt lanh iimg
dung Nha xuit ban gido duc -2000.
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[2] Nguyén Prc Loi —Pham Vin Tuy, Mdy va thiét bi lanh - Nha xuét ban gido duc -
2000.
TP.H6 Chi Minh, ngay  thdng nam 2019

Trudéng khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HQC

Tén mon hoc: PO AN CO SO NGANH

Ma mén hoc: DLANH 141

Thoi gian thuce hién mon hoc: 45 gio;

l. Vi tri, tinh chit ciia mén hoc:
— Vi tri: duoc bé tri giang day & HK3, sau khi hoc xong cic mén co sé nganh.
— Tinh chét: 1a mon hoc bit budc

1. Muc tiéu mon hoc:

— Kién thirc:

+ Gilp sinh vién tong hop va hé thong toan bo kién thic dd hoc bao gém cac
mon co s¢ nganh;

— KY¥ nang:

+ Van dung cac kién thuc dé giai quyét mot bai toan cu thé trong thuc tién;

+ K§¥ nang lam viéc nhoém, giao tiép va kha nang doc hiéu cac so d6 hé thong.

— Nang luc tu chu, thai d6 va trach nhiém:

+ Ty chu trong tu duy dé giai quyét cac bai tap vé Nhiét dong va doc duoc cac
tai liéu k¥ thuat lién quan.

+ C6 pham chat dao duc tot.

+ C6 ¥ thic ton trong va hop tac lam viéc véi dong nghiép.

+ C0 tinh than, thai d6 nghiém tuc, trach nhiém trong cong viéc.

+ Luén thé hién tot cac hanh vi, thai d6 dao duc trong cong vi¢c.

+ Rén luyén tinh than tich cyc trong hoc tap va Gmg dung.
I11. N¢i dung mén hoc:

1.Ndi dung tong quat va phin b thoi gian:

T Tén céc bai trong moén hoc Thoi gian (gi0)
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, ] Thuc hanh / thuc ,
Tong | Ly ' Kiém
. , | tap/ thi nghiém/
sO | thuyét tra
bai tap/ thdo luan
1 | Chuong 1: Tong quan 5 5
2 | Chuong 2: Lap ké hoach 10 10
khao sat, thuc hién dé
cuong dd an
3 | Chwong 3: Thuc hién d6 an | 30 30
Tong cong 45 45

2. Noi dung chi tiét:

Chuong 1: Tong quan

1. Muc tiéu:

- Bang ky duogc dé tai, noi dung duogc giao;

Thoti gian: 5 gio

- Trinh bay duoc quy dinh trinh bay d6 4n co s& nganh;

2. Noi dung chuong:
1.1 Pang ky dé tai.

1.2 Quy dinh trinh bay do an co s¢ nganh.

Chwong 2: Lap ké hoach khio sat, thwc hién dé cwong do an

1. Muc tiéu:
- Xac dinh duoc muc ti€u cua do an;

- Lap dugc ké hoach thuc hién do éan;

Thot gian: 10 gio

- Tim dugc tai liéu tham khao phit hop voi ndi dung do an

- Viét duoc dé cuong d6 an.
2. Noi dung chuong:
2.1. Muc tiéu cta dd an.

2.2. Ké hoach thuc hién db an.
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2.3. Bé cuong d6 4n.

Chuwong 3: Thuc hién do 4n Thoi gian: 30 gio
1. Muc tiéu:
- Hoan thanh duoc cac bude d dé ra trong ké hoach thyuc hién dd 4n;
- Hé théng duoc kién thirc thuc hién trong dd 4n;
- Lién hé duoc kién thire trong dd 4n véi thuc té;
- Rén luyén k¥ nang lam viéc ddc lap, lam viéc nhom.
2. Noi dung chuong:
3.1. Hoan thanh noi dung dd an.

3.2. Kiém tra toan dién do an.

IV. Pi¢u kién thue hién:
1. Phong hoc chuyén mon héa/nha xudng: ban ghé du, phong sach, thoang mat
2. Trang thiét bi may moc: may projector, wifi, may tinh micro, amli, loa, quat

3. Hoc li€u, dung cu, nguyén vat li¢u: bang phén
4. Céc diéu kién khac: Sinh vién da hoan thanh cidc méon hoc co sé nganh.

V. N¢i dung va phwong phap, dianh gia:
1. No1 dung:
- Kién thuc:
+ Trinh bay dugc cac kién thirc co s¢ nganh di hoc.
- K¥ nang:
+ Tra ctru, tham khao tai liéu, doc hiéu céc so d6 hé théng nhiét
+ Lam viéc nhom, giao tiép trao doi thong tin
- Nang lyc tu chu va trach nhiém: théi do cau thi, khiém tén trong giao tiép, can
than chu dédo khi trinh bay D0 4n, tu hoc hoi va trau giéi kha ndng doc hiéu cac
tai licu ky thuat.
2. Phuong phép:
- Danh gid thuong xuyén
- Thao luan theo nhom
- Kiém tra tién do thuc hién— danh gia dinh ky
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- Thi két thic mon hoc: Céan ¢ vao noi dung cudn dd 4n, qua trinh thuc hién
dd 4n cta sinh vién va nhan xét cua can bd huéng dan dd an dé danh gia cho mdi
sinh vién.
VI. Hwéng din thwe hién:

1. Pham vi 4p dung mon hoc: 4p dung cho hé Cao dang

2. Huéng dan vé phuong phép giang day, hoc tip mon hoc:

- Dién giai

- Go1l mo

- Huéng dan

3. Nhitng trong tdm can chu y:

Cac dé tai D6 an co s nganh chu yéu tap trung vé 1y thuyét co so nganh. Dé tir
d6, sinh vién c6 thé phat trién va tiép tuc di sdu hon khi thuc hién do an chuyén
nganh.

4. Tai li€u tham khao:

Cac tai li¢u co s& nganh da hoc

TP.H6 Chi Minh, ngay  thang nam 2019

Trudéng khoa

(ky va ghi ro ho tén)
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CHUONG TRINH MON HOQC

Tén mén hoc: PO AN CHUYEN NGANH

M& mon hoe: DLANH 142
Thoi gian thuce hién mon hoc: 45 gio;

I. Vi tri, tinh chat ciia mén hoc:

— Vi tri: dugc bo tri sau khi hoc xong cdc mon hoc co s¢ va hoan thanh d6 an Co s&

nganh.

—Tinh chat: chuyén mén nghé bat budc.

1. Muc tiéu mon hoc:

— Kién thirc: Gitip cho sinh vién tong hop toan bd kién thirc theo chuong trinh da

hoc bao gdm cac mon chuyén nganh va co s¢ nganh.

—K¥ ning: Sinh vién van dung kién thirc dé giai quyét mot bai toan cu thé trong

thuc tién.

— Nang luc tu chu va trach nhi¢m: Can thén, kién tri, lam vi¢c nhom va cé trach

nhiém vo1 cong viéc dugce giao;

I11. N¢i dung mon hoc:

1. Noi dung tong quat va phan bd thoi gian:

Thoi gian
Tong Thue hanh / | Kiém
TT Tén céc bai trong mén hoc ) Ly thue tap/ thi tra
thuyét | nghiém/ bai
tap/ thiao luan
1 | Chuong 1: Cong tac chuan bj 10 10
Chuong 2: Lap ké hoach khao sat, | 10 10
2 | dé cuong thuc hién
3 | Chuong 3: Thyc hién do 4n 25 25
Cong: 45 45

2. Noi dung chi tiét:
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Chuwong 1: Cong tac chuén bij Thoi gian: 10 gio
Muc tiéu:
- Trinh bay duogc dé tai , noi dung dugc giao;
- Chuén bi chu d4o cho qua trinh thyc tap ;
Noi dung
1. bang Ky dé tai
2. Phén b6, nhan ké hoach thyc hién

Chuwong 2: Lap ké hoach khio sat, dé cwong thue hién Thoi gian: 10 gio
Muc tiéeu:
- Tim hiéu duoc y tudng dé 1én ké hoach cac buéc thuc hién ;
- Phan tich tai li¢u chu dao.
Noi dung
1. Tim hiéu dugc y tuong lién quan dén dé tai ;
2. Tim cac tai li¢u lién quan;

3. Phan tich, tong hop tai liéu .

Chuwong 3: Thue hién dd an Thoi gian: 25 gio
Muc tiéu:
- Hoan thanh céc giai doan da chuan bi khi 1én ké hoach.
- Van dung kién thitc co ban d3 hoc vao cong viéc ;
- Reén luyén, nang cao k¥ ndng thyc hanh va ky nang lam vi¢c doc lap, lam viéc
nhom;
Noi dung
1. Hoan thanh ndi dung dd an
2. Thyc hién kiém tra.
IV. Piéu kién thwe hién:
1. Phong hoc chuyén mén héa/nha xudng: ban ghé di, phong sach, thodng mat
2. Trang thiét bi may madc: may projector, wifi, may tinh micro, amli, loa, quat

3. Hoc liéu, dung cy, nguyén vat liéu: bang phén

4. Céc diéu kién khac: Sinh vién da hoan thanh cdc mon hoc co sé nganh, chuyén

mon nganh.
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V. No§i dung va phwong phap, danh gia:
1. No1 dung:
- Kién thuc:
+ Trinh bay duoc cac kién thirc co s& va chuyén mén nganh di hoc.
- Ky nang:
+ Tra ctru, tham khao tai liéu, doc hiéu céac so d6 thiét bi chuyén nganh
+ Lam viéc nhom, giao tiép trao doi va cap nhat thong tin
- Nang luc tu chu va trach nhi¢m: thai do cau thi, khiém ton trong giao tiép, can than
chu do khi trinh bay Db an, ty hoc hoi va trau gidi kha ning doc hiéu cac tai liéu ky
thuat.

2. Phuong phép:

- Déanh gia thuong xuyén

- Thao luan theo nhom

- Kiém tra tién d6 thuc hién— danh gia dinh ky

- Thi két thuc mén hoc: Can ctt vao nodi dung cudn d6 an, qua trinh thyc hién dd an
ctia sinh vién va nhan xét ciia can bd hudng dan do an dé danh gia cho mdi sinh vién.
VI. Huéng din thwe hién mén hoc:
1. Pham vi 4p dung mén hoc: dé giang day cho trinh do dao tao Cao ding
2. Huéng dan vé phuong phap giang day, hoc tdp mén hoc:
- Dién giai
- Truc quan
- Gol mo
- Thyc hanh: xay dung b6 cuc, muc luc, thu thap va tham khao tai liéu, bién soan ndi
dung, bao cao tién do...
- Pinh ky tap trung (2 tuan/Itiét.1an) dé kiém tra tién d6 thuc hién, huéng din va hiéu

chinh cho sinh vién.

3. Nhiing trong tim can chu y:

Pé tai D6 an chuyén nganh can tap trung cu thé vao cac may moc thiét bi, hé théng,
day chuyén cong nghé, cong trinh Gmg dung, cap nhat cong nghé moi... di va dang
c6 ciing nhu xu hudng tmg dung trong thuc tién thudc vé chuyén nganh Nhiét lanh
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4. Tai liéu tham khao:
- Céc tai liéu chuyén nganh da hoc.
TP.H6 Chi Minh, ngay  thdng nam 2019

Trudéng khoa

(ky va ghi ro ho tén)
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