_ BOGIAODUC VAPAOTAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC CONG NGHE SAI GON Péc lap — Tw do — Hanh phiic

PE. CUONG CHI TIET MON HQOC

1.  Théng tin vé mén hoc:

[1] Tén mén hoc: Cac giai phap tiét kiém dién
Tén tiéng Anh: Electric Energy Efficience Solutions
M3 mon hoc: [EE74357)
[2] MBbn hoc thudc khdi kién thirc:
Kién thic gido duc dai cuong Kién thirc gido duc chuyén nghiép
Khoa hoc tir nhién Khoa hoc xa hoi Co s¢ nganh Chuyén nganh
Bit budc O I TuchonO | BétbudcO I TwchonO | BatbugeD | TuchonD | Bétbude D | Tuchon @

[3] Déi tuong sinh vién: (trinh d6/nganh/nam hoc/hoc kY)

+  Trinh dé: Pai hoc M Cao déng O Lién thong dai hoc O
+  Nganh: Cong nghé k¥ thuat dién, dién tr  Khéa hoc: Ap dung tir khéa 2021
+  Hocky (HK): __ Nam hoc:

[4] Sb tin chi: 3[2.1.6]
Phén bd thoi gian:
+ Ly thuyét trén 16p (15 tiét/tin chi): -------r--nmmmmmmmmmmmeennnnne- 30 tict
+  Bai tap trén 16p (15 tiét/tin chi): ----- - . 15 tiét
S Tu hoc, tu nghién ctru: 90 tiét

[5] Yéu ciu cia mdn hoc vé phong hoc, trang thiét bi cn thiét dé giang day:
+  Phonghoc:  Phong hoc ly thuyét
+  Phongthi:  Phong thily thuyét
+  Tb chirc thi: Phong Déo tao té chirc ¥ Khoa/Ban tb chirc O
+  Trang thiét bi cAn thiét: Bang, mdy chiéu, micro
+ Yéu cdu dic biét khac:  Khong

[6] Cac mdn hoc lién quan (péu co):

+  Mbn hoc tién quyeét: Khong
+  Mon hoc trude: Cung cép dién
+  Mo6n hoc song hanh: Khong
+  Mon hoc sau: Khong

2.  Théng tin v& don vi phu trach chuyén mdn, gidng vién giang day:

[1] Khoa/Ban: Khoa Dién - Dién tir
T6 by mon:

[2] Giang vién bién soan dé cuong:

+ Ho tén: Vii Hing Cudng

+ Hoc ham — Hoc vi: Giang vién - Thac si

%+ Dia chi co quan: 180 Cao Lo, Phuong 4, Quén 8, TP. Hb Chi Minh
+  Dién thoai lién hé: 08 38505520

& Hop thu dién tir: cuong.vuhung@stu.edu.vn

[3] Giang vién phu trach giang day: e
+  Hoc ham —Hoc vi: il oty R
+  Dia chi CO QUAN; =-mmmmmmmmmmmmmmmmmmmmmm e mmm oo oo
+ Dién thoai lién hé¢: —
+ Hop thu dién tir (email): -- — .
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+

Thoi gian va dia diém lam viée:

[4] Giang vién tro giang: e .

+ + + + +

Hoc him — HQC Vj: ==enesmmmemmmm—amaeee
Pia chi co quan:
Dién thoai lién hé: -------- e e -
Hop thu dién tir (email): e
Thoi gian va dia diém lam viéc:

[5] Céch lién lac véi giang vién: Dién thoai hodc email

Mo t tém tit ndi dung mén hoc:

N&i dung cua hoc phén cung cdp mot linh vuc kién thirc chuyén dé tu chon vé:

+

Trong tam thuc té cha dé hiéu qué dién ning EEE (Electrical Energy Efficiency),
cung cép ly thuyét chi t:et va ap dung thuc hanh cho phép ngudi ky su chon nhiing
giai phap cho nhitng van dé hiéu suit dén (Electroefficiency Problems).

Mén hoc tir chon nay trinh bay cho nhiing k§ su cta nha cung cép dién nang (Dién
luc) ciing nhu k§ su clia nhiing nguti dung di¢n tiém ning (ngudi quéan ly dién
ning cua khu cong nghi€p, nha may, campus dai hoc,... ) nhing tdm nhin hién
trang va xuc tién viéc thuc hién nhiing giai phép tiét kiém dlen nang.

Sau khi hoc xong chuyén dé nay sinh vién k¥ thudt dién va dién tr, cé dugce nhitng kién thitc
chuyén sau, k§ nang ap dung va thai do chuyén nghiép nhu sau:

+

Mot tAm nhin khéi quat toan dién vé nhitng cong nghé khéc nhau lién quan dén hiéu
suat dién (electroefficiency);

Phac théo nhimg k’héi’njém giam sat diéu khién viéc su dung dién va gidi thi¢u
nhimg k¥ thuat thiét ké thuc tién dé sir dung dién nang hiéu qua nhat trong nhiing
ung dung cong nghiép;

Mb ta nhiing tiéu chuén hién hanh vé déng co, thiét bi chiéu sang, dién tir cong

suat,...v6i nhitng nghién ciru trudng hop chi ra cach dat duoc thiét k& 6t hon vé
mdt hiéu qua dién ning;

Trinh bay nhiing théng tin cp nhat vé tiéu chuén, céng nghé, thuc tlen kinh té va
nhiing chi s6 vé hiéu qua dién ndng cua nhing kién triic hé thong, cAu tric thiét bi,
chét luong vt liéu dién,... sir dung trong hé thong cgng'cap dién (loai chinh dang
thong dung va nhiing thanh qua phat trién trén tam quoc t€);

Tinh toan duge tn thét dién ning trong dudng diy phén phbi va trong May bién 4p
phén phdi;

Thong hié}l cach nhiimg nhiéu dong chat lwvong dién ning trong mot hé thong lap dat
dién ha thé va trung thé gdy nén nhimg tic dong giam hiéu qua sir dung dién ning;
Hiéu dugc mbi lién quan giira nhimg giai phap EEE véi nhimg hé thong thong minh
va tién tién nhu SMARTHOME, MICROGRID, Data Center v.v...

Ap dung va vén dung nhiing tjéu chuéq Viét Nam va Quéc té c6 lién quan vé hiéu
qua dién nang; danh gia chi so hi¢u suat dién ndng cuia mdt ludi hay mot co s& st
dung dién thuc te.

Hiéu nguyén 1y va thyc hién duoc thiét ké nhimg thiét bi, hé thong k¥ thuét, hd tro
cho viéc gidm sat thoi gian thue, do ludong danh gia thuong xuyén hi¢u suat dién
nang cho mot nguai dung dién.
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4.

Muc tiéu va két qua du kién cia mén hoc (CPR)

[1]

[2]

Muc tiéu ciia mén hoc:

+ Cung c4p kién thirc chuyén sdu vé quéan 1y dién ning hidu qué (giam tién dién va chi
phi bdo dudng) cho nhiing dbi twong k¥ su dién; ky su thiét ké; nguoi thiét ké ME;
chuyén vién kinh té cong nghiép.

+  Cung cép nhing kién thiic can thiét cho nhung ngudi quan ly, hoach dinh bao
dudng hé théng cong nghiép d& c6 thé danh gia (thanh hidu qua ddng tién) nhitng
giai phap EEE cho nhimg dau tr 16n.

+  Cung cip tu liéu tham khéo thi vi cho nhimg nguoi nghién clru dién nang, nguoi
lap chinh sch, nha tir vén, nhimg sinh vién k¥ thudt Dién - Dién tr ndm cudi va
nhiing sinh vién chudn bi cho dé tai cao hoc vé EEE.

Chuén dau ra mén hoc (CBbR):

V& kién thic:
+ CDbRal:
+ CDbRa2:
+ CbRa3:
Vé k§ ning:

+ CPRDb1:
+ CBbRb2:
+ CDPRb3:
V& thai do:

+ CBRcl:
+ CDbRc2:
+ CDBRc3:

Str dung tiéng Anh téng quat t6i thidu, hoc hoi thém mot so thudt ngit
tiéng Anh chuyén mén tir mén hoc, de hiéu duoc nhiing ) tay va tai
liéu tham khao vé tiéu chudn quoc té, hudng dan thiét ké ky thut
bang tiéng Anh va hiéu dugc giao dién cling nhu chuong trinh phén
mém chuyén ding trong thiét ké c6 lién quan.

Ap dung nhiing klen thirc co s& nganh vé hé théng dién, xir Iy tin hiéu
s6, dién tir cong suét, trong tinh toan thiét ké nhimg thiét bi do dém va
giam sat dién nang sir dung.

Ap dung nhing kién thirc chuyén nganh vé may dién, cung cép dién,
khi cu dién dé giai quyét cho cac van d& chuyén mén trong Hiéu suat

dién ndng.

St dung dugc nhing goi phin mém l4p trinh nhu MATLAB véi
Simulink, dé 4p dung cho nhiing gia lap thiét k& cho hé théng giai
phap tiét kiém dién ning;

Doc hiéu tai liéu chuyén dé ctia mdn hoc, giao tiép voi giao dién phan
mém chuyén dung bang tiéng Anh;

Phén tich tuong quan va tuong tac giita nhung thanh phan cua hé
théng lép dit dién ha thé clia nguoi ding véi nhiing trang bi lap dat
khac trong hé théng dién cdng nghiép cua co s, khao sat thue té va
d4nh gi4 nguyén nhan nhiing ton thit dién ning tiém tang.

Thé hién tinh than trach nhiém cao, tdc phong lam viéc chuyén nghiép
trong nhitng cong viéc nhu nghe giang, lam bai tép giao v€, 14p trinh,
tinh to4n, va bdo céo bai tdp 16n cho nhom.

Déam bao an toan cho ban thin va ban cing nhém, sir dung an toan va
bao vé may tinh trong gid hoc & phong may tinh.

C6 ¥ thirc tu phét trién k§ ning tinh toan thiét ké mot giai phap chu
dong hay mdot hé thong ky thuit d&é do ludng, danh gia hodc dé cai

thién nang cao hi€u sut dién néng cho hé théng 14p dit dién, cho mot
luéi va nang cao kién thirc nghé nghiép k¥ su.
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5.  Quan hé giira chuin diu ra mén hoec (CBDR mén hoc) va chuin diu ra chwong trinh dao
tao (CDR CTDT):

[1] Ma trn tich hop gitta CDR mén hoc va CBR CTDT:

Chuén diu ra Chuén déu ra mén hoc
Ch‘égggtat;‘“h CDRal | CPRa2 | CDRa3 | CDRbl | CDRb2 | CPRb3 | CPRcl | CPRe2 | CDRc3

CDR_A01

CPR_A02

CPR_A03 %

CHR_A04 X

CDR_A05 X

CPR _B0I X

CDR_B02 X

CDR_B03 X

CPR _B04

CPR_B0S5

CPR_B06

CPR _C0I X

CPR_C02

CPR _C03 X

[2] Quan hé gitra CDR mo6n hoc va CBR CTDT:

?DR Cac l}oat d{‘)Ang day va hoc Pi(l;g: %ﬁi};ngi(é:r;l(;’r ac;is?h kyg)la CBbR
mén hoc (theo timg phéan, chuong, ...) e —— T9trong CTPT
CbRal, |- Giang trong chuong 1 Bai tip trong 16p, bai 4% CDR_A03
CDRa2, tap giao vé nha, kiém CDR_A04
CDRa3, tra gitra ky. CDR_AO0S5
CDRb], CDR_B01
CDRb2, CPR_B02
CDRb3, CBR_B03
CBRel, CDR_C01
CBRe2, CDR_C02
CPRec3. CPR_C03
CDRal, |- Giang trong chuong2 Bai tap trong 16p, bai 25% CDbR_A03
CDbRaz, tap giao vé nha, kiém CDBR_A04
CPbRa3, tra giira ki va cudi ky CDR_A05
CDRb], CDR_B01
CDRb2, CDR_B02
CDRb3, CDR_B03
CPRecl, CPR_CO01
CDRe2, CPR_C02
CDRc3. CPR_C03
CbRal, |- Giang trong chuong 3 Bai tap trong 16p, bai 20% CDR_AO03
CbRa2, tap giao vé nha, kiém CBR_A04
CDRa3, tra giita ky va cudi ky. CDbR_AO0S
CDRbI, CBR_B01
CDRb2, CBR_B02
CDRb3, CPR_B03
CDRcl, CPR_CO01
CPRe2, CPR_C02
CPRc3. CDR_C03
CbRal, |- Giang trong chuong 4 Bai tap trong 16p, bai 7% CDR_AO03
CDRa2, tap giao vé nha, kiém CDR_A04
CDRa3, tra cudi ky. CDbR_AO05
CDRbI, CDR_B01
CDRb2, CDR_B02
CDRb3, CPR_B03
CPRcl, CDR_C01
CPRc2, CBR_C02
CPRc3. CDR_C03
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Phuong phap kiém tra dénh gia

CDR Céc hoat dong day va hoc (qué trinh, giia k3 e CPR
: DL AR . gitia ky, cudi ky)

mdn hoc (theo timg phén, chuong, ...) Phwong phép T4 trong CTBT
CbRal, Giang trong chuong 5 Bai tap trong 16p, bai 19% CPR_A03
CPRa2, tap giao vé nha, kiém CDR_A04
CDRas3, tra cudi ky. CBR_A05
CBRbl, CBR_BO01
CDRb2, CBR _B02
CDRb3, CPbR_B03
CDbRcl, CBbR_C01
CPRc2, CBR_C02
CDRc3 CBbR C03
CBbRal, Giang trong chuong 6 Bai tip trong 16p, bai 15% CDBR_A03
CBRa2, tap giao v& nha, kiém CDR_A04
CbRa3, tra cubi ky. CbR_AO05
CDRbl, CPR_BO01
CDRb2, CPbR_B02
CDRb3, CBR_B03
CbRcl, CbR_C01
CbRc2, CBbR_C02
CDRc3 CDbR_C03
CbRal, Giang trong chuong 7 Bai tép trong 16p, bai 6% CDPR_A03
CPRa2, tap giao vé nha, kiém CDBR_A04
CDRa3, tra cudi ky. CBR_A05
CDRbl, CDbR_B01
CDRb2, CDBR_B02
CDRb3, CBR_BO03
CDbRcl, CBR _C01
CDRc2, CBR_C02
CBRc3 CBR C03
CDbRal, Giang trong chuong 8 Bai tap trong 1op, bai 4% CDR_A03
CDRa2, tap giao v& nha, CDR_A04
CDRa3, CDbR_A05
CDRbI, CbR_B01
CBRb2, CBR_B02
CDRb3, CPR_B03
CBbRecl, CbR_C01
CBRc2, CBbR _C02
CDRc3 CBbR CO03

6. Gido trinh va tw liéu:

Tai liéu tham khao chinh:

(1]

2]

[3]
conservation. CRC Press.
Tai liéu tham khao phu:
(1]
(2]

(3]

Sumper, A., & Baggini, A. (2012). Electrical energy efficiency: technologies and
applications. John Wiley & Sons.

Thumann, A., & Franz, H. (2020). Efficient electrical systems design handbook. CRC Press.
Thumann, A., & Dunning, S. C. (2020). Plant engineers and managers guide to energy

Abdelhay A. Sallam, Om P. Malik. (2019). Electric Distribution Systems, The Institute
of Electrical and Electronics Engineers IEEE, and John Wiley & Sons.

Jacques Peronnet, J. (2018). Electrical Installation Guide According to international
IEC Standards. Schneider Electric, S.A., France.

International Standard IEC 60050:2013. International Electrotechnical Vocabulary.
International Electrotechnical Commission.
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(4]

International Standard IEC 60364-8-:2014. Low-voltage electrical installations — Part

8-1: Energy efficiency. International Electrotechnical Commission.

7.  Phwong thirc dinh gid mén hoc:

[1] Yéucéu chung ctia mdn hoc theo quy ché:
+  Sinh vién tham du 16p hoc day du, tham gia thao luén xdy dung bai trén 16p va
chudn bi bai tap k¥ ning ¢ nha dé tu cung co kién thirc cho ban than;
# Sinh vién nghiém tuc thuc hién céc yéu céu cua giang vién d6i voi mén hoc;
+  Sinh vién nghiém tac thuc hién bai kiém tra gitra ky va bai thi két thiic mbn hoc;
+  Sinh vién vi pham quy ché thi s& bi xir Iy theo quy dinh.
[2] Déhoan tat mén hoc, sinh vién phai “dat”:
+  Piém tbng két mén hoc > 5 ;0 (ném) diém theo thang diém 10, 0 (mudi);
+  Thuc hién ddy du cdc yéu ciu danh gia mon hoc theo trong s6 (%) cua cac diém
thanh phén nhu sau:
SR - T R RR——————— - chiém 30% (a)
- Diém kibm tra giita ky: -----mmmmmmmmmmmmmme chiém 20% (b)
- Piém thi cudi ky: chiém 50% (c)
- Piém tdng két moén hoc: - (a) + (b) + (c) = 100%
+  Xép loai danh gi4 cia mon hoc: Theo thang diém 10,0 diém
_ Thang diém 10,0 diém | =
a Tir Dén P g chuan dau ra mon hoc
Loai dat Dat CDR mén hoc theo cd'p do
- Xuit séc 09,0 10,0
- Gioi 08,0 <09,0
- Kha 07,0 <080
- Trung binh 06,0 <07,0
05,5 < 06,0
- Trung binh kém 05,0 < 05,5
Loai khong dat Chura dat CDR mén hoc, phai hoc lai
- Yéu 04,0 <05,0
- Kém 03,0 < 04,0
00,0 < 03,0
[3] Hinh thirc, ndi dung, thoi lwong va tiéu chi chdm diém ctia cac bai thi:
+  Bai kiém tra giira ky:
- Hinh thire kiém tra: ---- - --- Tréc nghiém
- Thoi lugng: --- --- ---- 60 phut
Mirc d6 dat cta ndi dung danh gia
Noi dung Cau hoi/Ndi dung danh gia Bai tap Bai tap Bai tap Piém
mbn hoc co s van dung néng cao
Céau hoi Céu hoi Céu hoi
Chuong 1 Tiéu chudn hoa hiéu qua ning luong 1 1,0
Chuong 2 Giai phap EEE cho hé théng cung cép dién 2 1 3,0
Chuong 3 \?;;\1/[ l;?;fo%}f_[gho hé thong SMARTHOME 2 1 3.0
Chuong 4 Gii phép EEE trong quan ly chét luong dién ning 1 1 1 3,0
Téng 6 3 1 10,0
+  Bai thi cudi ky:
- Hinh thic thi cudi ky: Tric nghiém va tu luan
- Thoi luong: - 90 phut
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Mirc d6 dat ctia ndi dung dénh gia
N6i dung Cau hoi/Noi dung danh gié Bai tap Bai tap Bai tdp ik
mon hoc co s@ vén dung néng cao
Céu hoi Céu hoi Cau hoi
Chuong 2 Giai phap EEE cho hé théng cung cip dién 1 1 2,0
Chuong 3 ?gllal\lx[ FI)E?OE(]}S}EI Ic:)ho hé thong SMARTHOME 1 1 1,5
Chuong 4 Giai phap EEE trong quan Iy chit luong dién nang 1 1,0
Chuong 5 G"iéi pl‘n‘étp‘{E]-EE~ chP d@n% co, hé thong truyén 1 1 1 2.5
dong va dién tir cOng suat
Chuong 6 Giai phap EEE cho hé théng chiéu sang va HVAC 1 1 2,0
Chu‘gng T Giai phap EEE cho quy trinh D!a_ nhiét 1 0,5
Chuong 8 Giai phap EEE cho trung tdm dif liéu 0,5
Tong 2 6 4 10

[4] Tiéu chi danh gi4/chAm diém cu thé:
+  Tiéu chi chdm diém déi voi phan bai tap nhom, bai tap vé nha:
- Giai bai tép theo nhém phén cdu hoi ma nhém phu trach (thuong nim trong

mdt chuong);
- Thuc hién déy @i cac yéu ciu dénh gid phan bai tdp nhém theo trong s6 coa
céc diém thanh phan nhu sau:
°  Giai bai tap chi tiét: - PACR I PIESEEY 50%
°  Giai dap thic mic ciia nhom khac: -25%
®  Nop bai ding han: 25%
+ Tiéu chi chdm diém dbi véi mot cau hoi thi viét 3
Tiéu chi chim diém mdt cau hoi Két qua Trong sb
- Chét luong phén 14p luan: Phén tich Kha néng dua ra cac Idp luan va biéu thirc, phwong trinh hop 30%
dugc y nghia, co sé phi hop, chinh xac | 1y ddi vdi cdc ndi dung phén tich.
- Kha nang img dung phén 1y thuyét Co so 1y 'Ehu}’!ét xéc ding, img dung dé giai guyét vén dé cu 0%
dé giai quyét tinh huéng cu thé thé hop ly, céc tinh todn hop ly, ding don vi.
Giai quyét vin d& dat ra voi giai php don gian, thé hién y
= Thising o tlrc')rn';I ri}:“ang clia sinh vién troigih?mptré lc‘y% ’ g
- Chu tric va hinh thirc trinh bay Céc ndi dung tra 1o ¢6 cAu triic hop ly, trinh bay rd rang, mach lac 20%
100%
+  Tiéu chi chim diém dbi véi phan thi tric nghiém: '
Tiéu chi chim diém mét cau hoi Két qua Trong sb
Phin tric nghiém: 60%
- Céc céu co so 20%
- Céc céu vén dung 30%
- Céc cdu nang cao 10%
Phin tur ludn: 40%
- Chét lugng phin 14p luin: Phén tich Kha nang dua ra céc 1ap luén va biéu thie, phuong trinh hop -
duoc y nghia, co s& phu hop, chinh xdc | 1y ddi véi cac ndi dung phén tich. :
- Kha néng img dung phén ly thuyét | Cosdly thuyét xac dang, ing dung dé giai quyét vén dé cu 10%
dé giai quyét tinh hudng cu thé thé hop ly t]'.:’lh tgén hop l)?,' dl.‘l.n.g don vi. B —
100%
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N§i dung mén hoc (d& cwong chi tiét cia mdon hoc):

Chuwong 1:  Tiéu chuin héa hiéu qua ning lwgng (2 tiét)

1.1.

12,
1.3,
1.4.

Tiéu chuén hoa

1.1.1. ISO

112. IEC

1.1.3. CEN va CENELEC

Thuét ngit thdng nhét vé hiéu qua ning luong
Tiéu chuén IEC 60364-8:2014

Nhimng giai phap EEE

Chuong2: Gidi phép EEE cho h¢ théng cung cAp dién (11 tiét)

2.1

22,

23

Cép va dudng day (2 tlet)
2.1.1. Ly thuyét truyén nhiét
- Hiéu tmg din truyén
—  Hiéu tng d6i lwu
—  Hiéutng phat Xa
2.1.2. Dinh mirc dong cua cap lap dit trong khong khi
2.1.3. Khia canh kinh té
2.1.4. Tinh toan dinh mirc dong dién:
—  Chi phi téng
—  Danhgia CJ
2.1.5. Xaéc dinh c& day dan kinh te
—  Pham vi dong kinh té cho mdi ddy dan trong mét sé-ri c& day
—  C& day dén kinh té véi mdt tai cho trude.
M4y bién ap dién nang (6 tiét)
2.2.1. Tbn thét trong may bién 4p
—  Tbén thét khéng tai
—  Tbn that tai
—  Nhimg tén thit phu
- Nhtmg tn ’rhat ngoai lai do song hai, khong can bang va cong suét phan khing
2.2.2. Hiéu sut va hé sb tai
2.2.3. Tbn tht va hé théng lam mat
2.2.4. Nhitng tiéu chun va khuyén nghi vé hiéu qua nang luong
-  MEPS
—  Khi nhan bét budc
- Chuong trinh tinh nguyén
2.2.5. Chi phi vong doi
- Chi phi vong doi cia MBA
—  Xem xét chi tiét
2.2.6. Thiét ké, vat liéu va ché tao
- Lai
- Déy quén
—  Nhimg phat trién khac
2.2.7. Nghién ciru trudng hgp — Dénh gia TOC cia MBA cong nghiép
- Phuong phap
- Kétqua
B cong suét phan khang (3 tiét)
23.1. Bu cong sudt phan khéng trong luéi tién ich dién luc
- On tap khéi niém cong sudt Q va P
- Hiéu suét kinh té ctia b Q
2.3.2. Bucdng sudt phan khang trong ludi cong nghiép
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233

Chuong 3:

- B tuyén tinh

—  Bunhdém

—  Bu phituyén

Bu Var

—  Tudién ddng bd

- Bangty

—  Thiét bi bt n dién tir cong suét

Giai phap EEE cho h¢ thong SMARTHOME va MICROGRID (9 tiéf)

3.1. Nhiing hé théng tur dong toa nha, diéu khién va quan 1y (6 tiét)

8

3.1.2.

3.1.3.
3.14.

Chitc ning t déng cho tiét kién nang lugng
—  Piéu khién nhiét @
- Chiéu sang
- Truyén dong va ddng co
—  Canh bao k¥ thuét va quan ly
Diéu khién tir xa
He thdng tu dong
—  Héthéng KNX
- Hé thng Scada
Tu hao dién cta khi cu ty dong
So db co ban
- Sudi va 1am mat
—  Thong gié va diéu hoa khdng khi
—  Chiéu sang
—  Man che ning
- Quan ly k¥ thuét toa nha
U'éc lugng hiéu sudt ning luong cia toa nha
—  Tiéu chuin Chau Au EN 15232 113
~  Phuong phép so sanh: tinh toan chi tiét va nhitg hé sé BAC

3.2. Phat dién tai chd va MICROGRID (3 tiét)

321

D
3.2.3.

Chwong 4:

Nhiing cong nghé tai nguyén ning luong phin b

—  Ngudn ning luong

- Luu trit nang lugng

Téc dong ctia DG trén Ton hao dién nang trong nhiing lu6i phan bb
MICROGRID

- Khai niém

- Ung dung luu trit ning luong

—  Quan ly va diéu khién

—  Chét lugng dién nang va db tin cdy trong MICROGRID

Giai phap EEE trong quan Iy chit lwong dién ning (3 tiét)

4.1. Muc 4p hiéu dung

4.1.1.
&:1.2.
4.1.3.

Ngudn )
Hiéu tmg trén hi€u suét ning luong
Nhitng phuong phép khic phuc

4.2. Thiang giang dién ap

4.2.1.
4.2.2.
4.2.3.

4.2.4.

M35 ta nhiéu loan

Ngudn cua thing gidng dién ap
Hiéu tng va chi phi

Nhirng phuong phép khic phuc

4.3. Mit can bang dién 4 4p va dong dién

4.3.1L

M5 ta nhiéu loan
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432. Ngudn
43.3. Hiéu Gng va chi phi
4.3.4. Phuong phap khédc phuc
4.4. Méo dién ap va méo dong
4.4.1. M5 tanhiéu loan
442. Ngudn
4.4.3. Hiéu ung va chi phi
44.4. Phuong phap khic phuc
Chwong 5:  Gidi phap EEE cho djng co, HT truyén dong va dién tir cong suit (8 tiét)
5.1. Dong co dién (4 tict)
5.1.1. Tbn hao trong dong co dién
—  Can bang cOng suét va hiéu suit niang luong
—  Phén loai thanh phén tén hao
—  Hé db anh huéng
5.1.2. Tiéu chuén hiéu suit dong co
—  Tiéu chuén phan loai hiéu suét
—  Tiéu chuén do ludng higu suat
—  Tiéu chuén tuong lai cua din dong tc do thay d6i VSD
5.1.3. Cong nghé dongco hiéu suét cao

- Vit liéu dong co
—  Thiét ké dong co
—  Ché tao dong co

5.2, Truyen dong dién va dién tir cong sudt (4 tiét)

3:2.1.

322

.23,

5.2.4.

Chwong 6:

Phuong phap diéu khién cho dong co cam ung va PMSM
—  V/f Control

—  Piéukhién Vec-to

- DTC

Phuong phap diéu khién t61 wu nang lugng

—  Tbn thét bd bién dbi

—  Tbn thét dong co

—  Chién lugc diéu khién t6i uu néng luong
Topo cua truyén dong toc do thay doi

—  Téng ngd vio

= Bus DC

— Bb bién tan

Nhimg khuynh hudng méi trong ban dén cong suét
— Ky thuat diéu ché

—  On tap nhitng k§ thuét diéu ché khéc nhau

Gidi phap EEE cho HT chiéu sing va HVAC (7 tiét)

6.1. Chiéu sang (4 tlet)

6.1 1

6.1.2.
6.1.3.

6.1.4.

Ning lugng va hé théng chiéu sang

—  Tiéu thu ning lugng trong hé thong chiéu sang
- Hiéu suit ning lugng trong hé théng chiéu sang
Quy pham

Nhitng tién bd cong nghé trong hé théng chiéu sang

—  Ngudn sang hiéu qua

—  Ballast hiéu qua

—  Deén dién hiéu qua

Hiéu suét nang lugng trong chiéu sang noi thit

- Téc ddng chinh sach hd trg hiéu suat nang luong
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6.2,

—  Thay dén hay thiét ké lai ?
- Piéu khién chiéu sang
—  Chiéu sang ban ngay
6.1.5. Hiéu suit ning lwong trong ht chiéu sing bén ngoai
- Dén va dén dién hiéu qua
—  Diéu khién chiéu sang bén ngoai
6.1.6. Bao dudng nhiing ht chiéu séng.
Hé théng HVAC (3 tiét)
6.2.1. Khdi niém co s&
6.2.2. Tién nghi nhiét méi trudng
6.2.3. Heé théng HVAC
—  Bao toan nang lugng
-~ Cén biang ning luong
—  Hiéu suit ning luong
6.2.4. Nhiing bién phép ning luong trong ht HVAC
—  Dich vu sau cing
- Phuong phap thu dong
—  Thiét bi bién d6i
—  Ngubdn ning lugng

Chwong 7:  Giai phap EEE cho quy trinh gia nhiét (3 tiét)

7 e ¥
iy

y

Nhitng khia canh chung cua gia nhiét trong cong nghiép
Nhiing cong nghé gia nhiét chinh

7.2.1.  Gia nhiét dién tr&

7.2.2.  Gia nhiét hong ngoai

7.2.3. Gia nhiét cdm Ung

7.2.4. Gia nhiét dién moi

7.2.5. Lo hd quang

Nhiing khia canh riéng lién quan gia ting hiéu suit ning lwong trong nhiing quy trinh

gia nhiét cdng nghiép

7.3.1.  Thay thé cong nghé gia nhiét truyén thong
7.3.2.  Lua chon cong nghé dién thich hop nhét
7.3.3.  Gia tang hiéu suét thiét bi dién nhiét hién hitu

Chwong8:  Giai phap EEE cho trung tim dit liu (2 tiét)

8.1.
8.2.

8.3.

8.4.

8.5.
8.6.

Tiéu chuin

Dién mao tiéu thu

8.2.1. Chi sb hiéu sut néang lugng EPI
Ha tang IT va thiét bi

8.3.1. May chu Blade

8.3.2. BO luu trix

8.3.3. Thiét bi mang

8.3.4. Tinh vimg chic

8.3.5. Aohoéa

8.3.6. Phin mém

Ha tang tién ich

8.4.1. Ha ting k¥ thuat dién
8.4.2. Hating HVAC

DG va CHP cho trung tdm dit li¢u
T6 chire hiéu suit ning lwong
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9.  Hinh thirc té chire day hoc:

[1] Hinh thirc td chirc gidng day mon hoc:
Hinh thirc té chirc giang day mdn hoc
Noi dung Giv 1én 16p Thuc Tu hoc/ Tong cong
Ly thuyét Bai tap Théo luin hanh nghién ciru
Chuong 1 % 0 4 6
Chuong 2 8 3 16 27
Chuong 3 6 3 12 21
Chuong 4 % 1 4 7
Chuong 5 5 3 10 18
Chuong 6 4 3 15
Chuong 7 2 1 7
Chuong 8 1 1 2 4
Téng 30 15 60 105
[2] K& hoach giang day va hoc tép cu thé:
3 » : . Yéu cau sinh Hinh thic t5 Tai liéu
Tuan Tiét hoc Noi dung chinh ey chusin b chirc giang day tham khao
Tuén [ 1-3 - Chuongl: 1.1-2.1 Doc trude bai_ - Hocly thuyét; bai | - Tailiéutham
giang; Tim hiéu tép trong lop. khéo chinh [1],
ndi dung trén (2], 3]
internet; Chuén bi - Tai liéu tham khao
- Internet.
Tuan 2 4-6 - Chuong2:2.1-22 Boc trude bai - Hoclythuyét;bai | - Tailiéutham
giang; Tim hicu tap trong lép. khéo chinh [1],
ndi dung trén (2], 3]
internet; Chuén bi - Tai liéu tham khao
cu hoi. phu [1], [2], [3]
: - Internet.
Tuén 3 7-9 |- Chuong2:22 (tiép theo) Doc trudc bai - Hoclythuyét;bai | - Tailiéu tham
giang; Tim hiu tép trong lép. khao chinh [1],
ndi dung trén. (21, 3]
internet; Chuén bi - Tai liéu tham khdo
céu ho. phu [1,[2], [3]
‘ - Internet.
Tuén 4 10-12 | - Chuong2:22-23 Boc trude bai - Hoclythuyét;bai | - Tailiéu tham
giang; Tim hiéu tap trong lép. khao chinh [1],
ndi dung trén (2], [3]
internet; Chuan bi - Tai liéu tham khéo
céu hoi. phu [1], [2], [3]
; - Internet.
Tuén 5 13-15 | - Chuong3:3.1 Doc truée bai - Hoclythuyét;bai | - Tailiéutham
giang; Tim hiéu tip trong 16p. khéo chinh [1],
ndi dung trén [21.[3]
internet; Chuéan bi - Tai liéu tham khao
cau hoi. phu [1], 2], [3]
‘ - Internet.
Tuédn 6 16-18 |- Chuong3:3.1 (tiép theo) Doc trude bai - Hoclythuyét;bai | - Tailiéutham
giang; Tim hiéu tap trong 16p. khao chinh [1],
ni dung trén (21, 3]
internet; Chuan bi - Tai liéu tham khao
céu hoi. phu 1], [21, [3]
- Internet.
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R " s . Yéu cau sinh Hinh thirc t6 Tai ligu
ans Tithe Noi dung chinh vién chuén bi chiic gidng day tham khao
Tuan7 | 19-21 Chuong 3: 3.2 Poc truéc bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tép trong 16p. khao chinh [1],
ndi dung trén 2], [3]
internet; Chuén bj Tai liéu tham khao
cau héi. phu [1], [2], [3]
Internet.
Tuén 8 22-24 Chuong 4:4.1-4.4 Doc trude bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tép trong 16p. khao chinh [1],
ndi dung trén [2], [3]
internet; Chuén bi Téi liéu tham khao
cu hoi. phu [1], [2], [3]
Internet.
Tuén 9 2527 Chuong 5: 5.1 Poc trudc bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tp trong 16p. khao chinh [1],
ndi dung trén [2], [3]
internet; Chuén bi Tai liéu tham khao
céu hoi. phu [1],[2], [3]
Internet.
Tudn 10 | 28-30 Chuong 5:5.1-52 Boc trudc bai Hoc 1y thuyét; bai Tai ligu tham
giang; Tim hiéu tap trong l6p. khao chinh [1],
ndi dung trén : [21, [3]
internet; Chuén bi Tai liéu tham khao
ciu hoi. phu [1], [2], [3]
Internet.
Tuén 11 31-33 Chuong 5: 5.2 Doc trude bai Hoc ly thuyét; bai Tai liéu tham
Chuong 6: 6.1 giang; Tim hiéu tép trong lop. khao chinh [1],
ndi dung trén 2], [3]
internet; Chuén bi Tai liéu tham khao
céu hdi. phu [1], [2], [3]
Internet.
Tudn 12 | 34-36 Chuong 6: 6.1 (tiép theo) Poc trude bai Hoc ly thuyét; bai Tai ligu tham
giang; Tim hiéu tép trong 16p. khao chinh [1],
noi dung trén (2], [3]
internet; Chuén bi Tai liéu tham khao
ciu hoi. phu [1], [2], [3]
Internet.
Tuin 13 | 37-39 Chuong 6: 6.2 Doc trude bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tap trong 16p. khao chinh [1],
ndi dung trén [2], [3]
internet; Chuén b Tai liéu tham khao
cdu hoi. phu [1], [2]. [3]
Internet.
Tuén 14 40-42 Chuong 7:7.1-7.3 Poc trude bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tap trong 16p. khao chinh [1],
ndi dung trén 21, 3]
internet; Chuéin bi Tai ligu tham khao
céu hai. phu [1], [2], [3]
Internet.
Tuédn 15 43 -45 Chuong 8: 8.1 - 8.6 Poc trude bai Hoc ly thuyét; bai Tai liéu tham
giang; Tim hiéu tap trong 16p. khéo chinh [1],
néi dung trén ! [2], 3]

internet; Chuén bi
cdu hoi.

Tai liéu tham khao
phu [1], [2], [3]
Internet.
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10. D& cwong dwoc bién soan va cip nhit ngay:

11. Dé cwong dwge thAm dinh va théng qua ngay:

Giang vién bién soan
(Ky va ghi rd ho tén)

(=

THS. Vi Hing Cudng

12/08/2021

Trudng Khoa/Ban chuyén mon
(Ky va ghi rd ho tén)

———

TS. Tang Van To
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