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LOI MO PAU
Cung cap dién 1a mot nganh kha quan trong trong x4 hoi loai ngudi, ciing nhu
trong qua trinh phat trién nhanh cua nén khoa hoc ki thuat nuéc ta trén con
duong cong nghiép hoa hién dai hoa cua dat nude. Vi thé, viéc thiét ké va
cung cip dién 1a mot van dé hét stc quan trong va khong thé thiéu ddi véi
nganh dién n6i chung va mdi sinh vién da va dang hoc tap, nghién ctiru vé linh
vuc noi riéng.

Trong nhimg nim gan day, nude ta di dat duoc nhitng thanh tuu to 16n
trong phét trién kinh té xa hoi. S6 luong cac nha may cong nghiép, cac hoat
dong thuong mai, dich vy, ... gia ting nhanh chong , dan dén san luong dién
san Xuat va tiéu dung cua nudc ta ting 1én dang ké va du bao 1a sé& tiép tuc
tang nhanh trong nhitng nam tdi. Do d6 ma hién nay chiing ta dang rat can doi
ngil nhitng ngudi am hiéu vé dién dé 1am cong tac thiét ké cling nhu van
hanh, cai tao stra chira udi dién néi chung trong d6 c6 khau thiét ké cung cap
dién l1a quang trong.

Nham gitip sinh vién cung cb kién thirc d3 hoc ¢ truong vao viéc thiét ké cu
thé. Nay em duoc giao dé tai “Thiét ké cung cap dién cho toa nha chung cu
duong 402 Thanh Son ”do Thay gido Thac s§ Nguyén Poan Phong huéng
dan.
D6 an gdm cac ndi dung nhu sau:

e CHUONG 1 :XAC DPINH PHU TAI TINH TOAN CHO TOA NHA

CHUNG CU DUONG 402 THANH SON

e CHUONG 2 : TINH TOAN LUA CHON THIET BI CAO AP HA AP

CHO TOA NHA CHUNG CU BUONG 402 THANH SON

e CHUONG 3 :THIET KE HE THONG CHIEU SANG CHO TOA NHA
CHUNG CU DUONG 402 THANH SON
e CHUONG 4 : BIEN PHAP THI CONG



CHUONG 1 : XAC PINH PHU TAI TiNH TOAN CHO TOA
NHA CHUNG CU PUONG 402 THANH SON

1.1 CAC PHUONG PHAP TiNH TOAN CUNG CAP PIEN
Hién nay c6 nhiéu phuong phap dé tinh toan phu tai tinh toan. Nhiing

phuong phéap don gian, tinh toan thuan tién, thuong két qua khong that chinh
xéac. Nguoc lai, néu ché do chinh xac dugc nang cao thi phuong phap phuc
tap. Vi vay tuy theo giai doan thiét ké, yéu cau cu thé ma chon phuong phap
tinh cho thich hop. Sau day 1a mot s6 phuong phap thuong dung nhét:
Cong thiec tinh:

Ptt = Kne . Y1 P

Q=P . tgo

_ Py

 cosg
Mot cach gﬁn dang co thé Iéy Pa=Pdam

Do @6 Ptt =kne . Y= 1 . Pami

Trong do:

Pgi Pami - cong suat dat va cong suat dinh muc cua thiét bi thir 1, KW;

P, Qut, Stt - cong suat tac dung, phan khang va toan phﬁn tinh toan cua nhom
thiét bi, KW, kVAr, kVA;

n - s6 thiét bi trong nhom.

Néu hé sb coso cua cac thiét bi trong nhom khong gidng nhau thi phai tinh hé
s6 cong sut trung binh theo cong thirc sau:

Pycos@y+ Pacosgat- +Ppcosgn
P14+ P+ +Pp

Hé s6 nhu cau cua cac may khac nhau thuong cho trong cac so tay.
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Phuong phap tinh toan phu tai tinh toan theo hé sé nhu cau c6 wu diém
1a don gian, thuan tién, vi thé né 1a mét trong nhitng phuwong phap dugc ding
rong rai. Nhuoc diém cua phuong phap nay 1a kém chinh xac. Béi hé s6 nhu
cau Ky tra duoc trong so tay 1a mét s6 liéu ¢ dinh cho trudc khong phu thuoc
vao ché don véan hanh va sb theiets bi trong nhom may. Ma hé 6 Kne = Keq -
Kmax 6 nghia 13 hé s6 nhu cau phu thudc vao nhitng yéu to ké trén. Vi vay,
néu ché d6 van hanh va sé thiét bi nhoém thay d6i thi két qua s& khong chinh
Xac.

2.1.2. Xac dinh phu tai tinh toan theo suét phu tai trén mot don vi san xuét
Cong thirCc:Py=1po . F

Trong do:

Po- SUAt phu tai trén 1m?dién tich san xuat, kW/m?.

F- dién tich san xuat m® ( dién tich dung dé dat may san xuét ).

Gia tri po co thé tra duoc trong so tay. Gia tri po cua ting loai ho tiéu thu do
kinh nghiém van hanh thong ké lai ma co.

Phuong phap nay chi cho két qua gan dang, nén né thuong duoc dung trong
thiét ké so bd hay dé tinh phu tai cac phan xudng c6 mat d6 may moc san xuat
phan bd twong ddi déu, nhu phan xudng gia cong co khi, dét, san xuat o to,
vong bi...

Xéc dinh phu tai tinh toan theo suat tiéu hao dién ning cho mét don vi san
pham

Cong thirc tinh:

Trong do:
M- sb don vi san pham duoc san xuat ra trong 1 nam ( san luong );

Wo- SUAt tiéu hao dién nang cho mot don vi san phém, kWh/don vi sp;
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Tmax- thoi gian sir dung cong suét 16n nhat, h

Phuong phap nay thuong dugc ding dé tinh toan cho céc thiét bi dién co dd
thi phu tai it bién d6i nhu: quat gi6, bom nudc, may khi nén... Khi d6 phu tai
tinh toan gan bang phu tai trung binh va két qua twong ddi trung binh. Xac
dinh phu tai tinh toan theo hé s6 cuc dai Kmax va cong suét trung binh Py, (con
goi la phuong phap sd thiét bi hiéu qua Nhq)

Khi khong c6 cac sb lidu can thiét dé ap dung cac phuong phap tuong doi
don gian di néu trén, hoic khi can ning cao trinh do chinh xac cua phy tai
tinh toan thi nén dung phuong phép tinh theo hé s6 dai.

Cong thure tinh:Py = Kmax - Ksg - Pam(2.7)

Trong do:

Pam- cOng suat dinh muc, W;

Kmax, Ksg- é s6 cuc dai va hé s sir dung

hé s su dung Ky Ctia cac nhom may c6 thé tra trong sb tay.

Phuong phép ndy cho két qua twong ddi chinh xac vi khi xac dinh ¢4 thiét bi
hiéu quar ny, ching ta di xét t6i mot loat cac yéu té quan trong nhu anh
huong cia s6 lugng thiét bi trong nhom, s thiét bi cé cong suét 16n nhét ciing
nhu sy khac nhau vé ché do lam viéc cua ching.

Khi tinh phu tai theo phuong phap nay, trong mot sb truong hop cu thé ma
dung cac phuong phap gan dang nhu sau:

e Truong hgp n <3 va nyy < 4, phu tai tinh theo cong thuc:

— n
Pu_- i=1 Pu:lm[

Déi vai thiét bj 1am viéc & ché do ngan han lap lai thi:

g _SCm\'-E:Im
tt -
0,875

e Truong hgp n > 3 va nyq < 4, phu tai tinh theo cong thuc:
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— m
Ptt_- i=1 k,‘ar[Pdm[

Trong do: Ky~ hé s6 phu tai cua tirng may
Néu khong c6 sd liéu chinh xac, co thé tinh gan dung nhu:
Kot = 0,9 D6i véi thiét bj lam viéc & ché d¢ dai han
Ko = 0,75 Déi véi thiét bi 1am viéc & ché do ngan han lap lai
® Nig > 300 va Kg < 0,5 thi h¢ s6 cuc dai kmax dugc lay ung voi
Nhg = 300. Con khi nyq > 300 va kgg >= 0,5 thi Py = 1,05 . Kg . Pgm
e Doi véi cac hiét bi co do thi phu tai bang phang (cac mdy bom,
quat nén khi,...) phu tai tinh toan co6 thé lay bang phu tai trung
binh: Py = Py = Kgg . Pgm
e Néu trong mang cé céac thiét bi mot pha thi phai cd gang phan
phdi déu véi cac thiét bi d6 1én ba pha cua mang.
2.1.3. Phwong phap tinh toan chiéu sang
C6 nhiéu phuong phap tinh toan chiéu sang nhur:
- Lién X0 c6 cac phuong phap tinh toan chiéu sang sau:
+ Phuong phap hé sé sir dung
+ Phuong phap cong suat riéng
+ Phuong phép diém
- My ¢6 cac phuong phép tinh toan chiéu sang sau:
+ Phuong phap quang thong
+ Phuong phép diém
- Con & Phap thi ¢6 cac phuong phap tinh toan chiéu sang sau:
+ Phuong phap hé sé sir dung
+ Phuong phép diém va ca phuong phap tinh toan chiéu sang bang cac phan
mém chiéu sang.
Tinh toan chiéu sang theo phuong phap hé sé sir dung gom cé cac budc:

> Nghién clru d6i twong chiéu sang
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> Lwa chon d6 roi yéu cau
> Chon hé chiéu sang
> Chon nguén sang
» Chon b6 den
> Lua chon chiéu cao treo dén
Tuy theo: dic diém cua dbi tuong, loai cong viéc, loai bong dén, su
giam choi, bé mat lam viéc. Ta co6 thé phan bd cac dén sat tran (h’=0) hoac
cach tran mot khoang h’. Chiéu cao bé mat lam viéc c6 thé trén do cao 0,8m
S0 V&1 san(madt ban) hoac ngay trén san tuy theo cong viéc. Khi d6 dg cao treo
dén so vé6i bé mat lam viéc: hy=H -h>- 0,8
(v6i H: chiéu cao tir san dén tran).

Can chua ¥ rang chiéu cao hy ddi v6i dén huynh quang khong duoc vuot
qua 4m, néu khong do sang trén bé mat lam viéc khong da. Con ddi voi cac
deén thuy ngan cao ap, dén halogen kim loai... nén treo trén d cao tur 5m tro
1én dé tranh choi.

1. Xac dinh cac thong so ky thuat anh sang:

- Tinh chi s6 dia diém: dic trung cho kich thudc hinh hoc caa dia diém

ah
K=
h (a+h)

Véi: a,b - chiéu dai va chiéu rong cua cin phong; hy - chiéu cao h tinh
toan

Tinh hé s6 bu

Tinh ty s6 treo:

_ i
h'+h,

j

véi h’ - chiéu cao tir bé mat dén tran.
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Xac dinh hé sé str dung: dua trén cac thong sé loai bo dén, ty sb treo, chi sb
dia diém, hé s6 phan xa tran, tudng, san ta tra gia tri hé s6 str dung trong cac
bang do cac nha ché tao cho san.

1. Xac dinh quang thong téng yéu cau:

_E,Sd

‘l:l PR HE L-

Trong d6: E, - d6 roi lwa chon theo tiéu chuan (lux)
S - dién tich bé mit 1am viéc (m?)
d - hé s6 bu.
®yong - quang thong tong cac bo dén (Im)
1. Xéc dinh s6 bo den:
P

= T

eashang' lba

Kiém tra sai s quang thong:

-\".a.- de"ml::‘h:"“.‘-l' b _m“" ¢
ADY = —= ﬂ; % 100%

-
Trong thuc té sai s tir - 10% dén 20 % thi chap nhan duoc.
2. Phan b6 cac bo deén dua trén cac yéu tb:
- Phan b cho dd roi dong déu va tranh choi, dic diém kién trac cua ddi
tuong, phan bd db dac.
- Thoa man cac yéu cau vé khoang cach tdi da gifta cac day va giita cac
dén trong mot day, dé dang van hanh va bao tri.
3. Kiém tra do roi trung binh trén bé mat lam viéc:

RN S
E.._= o cachang! Lo
’ Sd

1.2 Théng ké phu tdi cho toa nha chung cw dwong 402 Thanh Son
Thiét ké cap dién cho toa nha cho toa nha chung cu dudng 402 Thanh Son

Tang him: Bao gdm gara 6 to, phong may phat dién va may bién ap, phong
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k¥ thuat, nha v¢ sinh.

Tang 1: La khu siéu thi.

Tang 2-5: Déu c6 cu tric giéng nhau, mdi ting duoc chia 1am 7 phong, mdi
phong co dién tich 6,0 x 4=24 m® va sanh hanh lang.

Tang 6: Gom c6 phong hoi nghi 7,8 x 15,6 =120 m? va 2 phong hop sb 1

va s6 2 v6i dién tich 4,0 x 8 =32 m”.

Tang 7: Gom sanh tang, phong k¥ thuat thang may, phong kho va khong gian
giai lao.

Cac phu tai khac: Ngoai cac phu tai trén con c6 cac phu tai sau: Thang
may, hé théng cuu hoéa, hé théng am thanh, hé théng thong tin lién lac, hé
théng camera quan sat, WC ...

Toda nha CHUNG CU DUONG 402 THANH SON c6 3 thang may mdi
thang may c6 cong suat 22 kw

Céc thiét bi cao 4p va ha 4p dung loai tot nhat trén thi trudng , kinh phi
khong han ché
1.2.2:Xdc dinh céng sudt di¢n can cdp cho tang ham:

Tang ham gom:
- Garage 6 t6 250m®: 20 bong huynh quang 36W
- Cau thang: 01 bong 36W
- Thang may: 01 bong 18W
- Phong k¥ thuat dién, nuéc 20 m*: 2 bong huynh quang 36W;
- Phong dat may phat va tram bién ap: bong huynh quang 36W;
- 1 Diéu hoa 18000 BTU
- 3 Quat thong gid 25W
Xdc dinh phu tai Gara:
Tang ham st dung .
* Heé thong chiéu sang:

+ Gara tang ham st dung 7 bong dén huynh quang loai 2x36W
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do Dién Quang ché tao. Cong suit dit cho chiéu sang chung :
Peschung = 7 X 2 X 36= 0,504 kW
+ Phong dit may phat va may bién ap: Sir dung 2 bong dén
huynh quang 36W. Cong suit dit cho chiéu sang chung :
Peschung = 2 X 2 X 36= 0,144 kW
+ Phong k¥ thuat: Sir dung 2 bong dén huynh quang 36 W. Cong
suat dat cho chiéu sang chung :
Peschung = 2 X 2 X 36= 0,144 Kw
+ Cong suat quat thong gio :
Poc =2 x 25 = 0.05kw
Cong suat can thiét cho hé thong chiéu sang :
Pcs = 0,504+ 0,144+0,144+0.05=0,842kW
InCS = 5,98A

Chon cos=0,45, ¢ =1,98, Ks=1 nén: Sy = 1,87KVA
Phu tdi é cidm

Bé tri 2 6 cam d6i 1KW trong phong k¥ thuat Nhu vy phu tai tinh toan 13

Pi = Kg.1.Pp = 0,8.1,2= 1,6 (kW)
I = 5,2A

cos=0,8; ¢ =0,75; Kg=1 nén: Sy = 2KVA.

Céng sudt diéu hoa lam mat:
Véi moi trudng 13 phong lam viée , 1dy suét diéu hoa 1 p, = 700
BTU/m?. Cong suit can thiét 1a P = 700.20 = 14000 BTU
Chon 1 diéu hoa loai 1 pha DAIKIN cong suit 18000 BTU.Nhu
vay cong suat dat thuc té 1a 18000BTU:
Chon cos= 0,8tg= 0,75;= 0,9; Ky = 0,8; K4 = 1Phu tai chiéu sang su co
va cau thang
Tang ham gdém c6: Khu gara ¢6 2 dén EM am tran bong

halogen1x10W, 2 dén bong compact 18W lip chiéu sang cau thang may, 1
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dén EM treo tran halogen 2x10W chiéu sang cau thang bo va 1 dén Exit treo
tran 10W chd cong vio ra cua ting ham.

Pcs =2*10+2*18+1*2*10 +1*10 =0,086 kW

Chon co =0,45, ¢ =1,98, K4s=1 nén: Sy = 1,36 KVA.

Xdc dinh céng sudt dién cdn cdp cho ting 1:

Tang 1 1a khu siéu thi:

Gom c6: 44 bd deén tuyp bdn bong 36 W, 28 6 cam (0,5 kW va 1kW),
12 diéu hoa va 6 bong compact 18W chiéu sang cau thang va WC. Cu thé nhu
Sau :

a.Phu tdi chiéu sdang

Péi véi khu vuc siéu thi thi chiéu sang c6 mot vai tro dic biét quan
trong, n6 vira gitp khach hang quan sat dé lua chon san pham, vira co tac
dung trang tri lam ting tinh my quan bén trong. Do vay can can than trong
thiét ké chiéu sang ctia khu vuc nay, thong thudng dung dén huynh quang dé
chiéu sang.

Tinh toan theo suét chiéu sang trén don vi dién tich, doi vai phu tai siéu
thi chon p, = 20 W/m?

Khi d6 cong suit can thiét 1a:

Per = Po.S =310.20 = 6,2 kW

-Chon so bd: dung bd dén 4 bédng céng sudt mét béng 1a 36W

+ Cong suat mot bo 1a: Py, = 36.4 = 144 (W) = 0,144 (KW)

-Do cac dén lam viéc dong thoi nén kg, = 1

Pas = 44.0,144 = 6,34 kW

-Phéan pha: viéc phan pha dam bao cho phu tai cac pha phan bo doi

xung nhau
+ Pha A : Ding 15 bd (Pa = 2,16 kW)
+Pha B : Dung 15 bd (Ps = 2,16 kW)

+Pha C : Ding 14 bd(Pc =  2,02kW) Phu tai tinh toén chiéu sang:
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Py = 3.max(Pa, Ps, Pc) = 3.2,16= 6,48 (kW)

= 6.48 : 1/3.0,38.0,8=12.3A

b.Phu tdi é cam

Do siéu thi duoc phan ra 1am nhiéu gian hang, c6 nhiing gian hang
dung nhiéu cong suit nhu dién may, lai c6 gian hang dung it nhu bay ban dd
may mic, thyc pham...nén viéc phan bd cong sudt phai hop 1y. Vi vay, ta
chon 2 loai 6 cdm dé lép dat, cu thé nhu sau:

- Loai 6 cam 1(kW)

- Loai 6 0,5(kW)

S6 lugng 6 cam bo tri déu trén tudng nha véi khoang cach cac 6 1a
2,5m trong d6 gian hang dung nhiéu phu tai thuong tap trung gan nhau s&
duoc bd tri cac 6 1 kW

- S6 6 cam can dung 1a : n =(16.2+18.8)*2: 2,5 =28 6

- Chon 14 6 ¢6 cong suat 1a 1kW

- Chon 14 6 ¢6 cong suit 1a 0.5kW

Phan pha :

Pha A gdm: 56 1 kKW + 4 60,5 KW(P = 7 kW)

Pha B gdm: 56 1 kW +4 60,5 KW(PA = 7 kW)

Pha C gom: 4 6 1 kW + 6 6 0.5 KW(Pa = 7 kW)

Nhu vay, phu tai tinh toan la:

Py = K4.3.PA =0,8.3.7= 16,8 (kW)

1,:=16.8:( V/3*0.38*0.8)=32.1A

c.Phu tdi diéu hoa

V&1 moi truong 1a van phong lam viéce, si€u thi, léy suét diéu hoa la Po
=700 BTU/M?

Cong sut can thiét 1a P =700.310 = 217000 BTU

Chon 12 diéu hoa loai 1 pha DAIKIN, mdi chiéc cong suat 18000 BTU.
Nhu vy cong suat dit thuc té cta phu tai diéu hoa 1a 216000 BTU
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Quy d6i ra don vi KW vai kg = 1, ta co:
Pupn = 5,3 X 12 = 63,6 (kW)
lh4h=63.6: (0.22*0.8*12)=30.11(A)
d. Phu tdi chiéu sdng cau thang va WC
-Chiéu sang WC va khu vyc thang may dung 6 bong 18W nhutrén.
Do cac béng nay phai dugce bat toan bd khi lam viéc (kg = 1) nén cong
suat tinh toan cta phu tai nay la:
Py =6.0,018 = 0,108 kW
1:=0,108:0.22=0.5A
e.Phu tdi tong tang 1
Phu tai tong hop cua 1 ting = Phu tai 6 cam + Phy tai chiéu sang + Phu
tai diéu hoa + Phu tai khu cau thang va WC:
Pitting 1 = Pcst Poc +PputPcrsivs= 6,48 + 16,8+63,6+0,108= 86,988
(kw)
lit(cs+oc)=86,988 : (3.0,38.0,8) = 165.2 (A)
Hé s6 dong thoi K, 14 0,75
Sit = 86988 * 0,75 = 65241 VA = 65,241 (KVA)
Chon Sy = 66 (KVA)

ZPM‘;":'
2 Dan

Cos= 6.48%0.45+168%08+636%08 +0.108* 045 —( 77
86.988
Xac dinh cong suit dién can cap cho tang 2-5.

Cosgp=

MJi ting gdm 7 phong lam viéc:
- Xac dinh phu tai phong lam viéc 16m2
Phu tai chiéu sang
-Cong suat can thiét cho chiéu sang chung:

Po = 24 W/m? suy ra Pcs = 24. 16 =384 (W)
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Trong vin phong, ta st dung cac bd dén huynh quang dé chiéu sang,
mdi bd gém 2 bong 36 W. Nhu vay, s6 bo dén can thiét la:

384
n=
36*2

=5,3Lamtronbang6

Cong suit chiéu sang nha vé sinh: Str dung 2 dén 6p tran compact 18W.
Vay cong sudt dit cua phu tai chiéu sang 1a:

Pcs = 6%2*0,036+2*18 = 0,468(kW)

Do cac phu tai chiéu sang lam viéc véi cudng do cao nén lay ky = 1, do
vay cong suat tinh toan cua phu tai nay chinh bang cong suat dit :

Py = 0,468(kW)

I = 0.468 : 0.22* 0.8=2.66(A)

Phu tai 6 cdm:

Déi véi khu vuc van phong, cac phu tai ding 6 cam thuong 1a: may vi
tinh, may photocopy, may in, may fax, binh dun nudc, may hay tai ligu,...
Thuong thi cac phu tai nay khong lam viée toan bd cung mét luc, 1ay kg, = 0,8

Chon suét 6 cam 1a p, = 120W/m?

Cong suét dit can thiét: P = 120.16 = 1,92 (kW) Chon loai 6 cam doi,
cong suat mot 6 1a 1kW

S6 6 cim can dung cho phong 16 (m®) la: n= 2

Cong suat dat thuc té cua phu tai 6 cam la: Py = 2.1 = 2 (kW)

Py =Pg . kg =2%0,8 = 1,6 (kW)

14+=1.6:0.22*0,8=9,1(A)

Phu tai diéu hoa van phong

Véi méi truong 14 van phong 1am viée, 1ay sudt diéu hoa 1a p,= 700
BTU/M

Cong sudt can thiét 1a P =700.16 = 11200 BTU

Chon 1 diéu hoa loai 1 pha DAIKIN, mdi chiéc cong suat 12000 BTU.

Quy d6i ra don vi kW véi kg = 1, ta c6:
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Pupn = 3,52*1=3,52 (kW)
Ihah=3.52: (0.22*0.8* 2 ) =10A
Phu tai chiéu sang hanh lang
Chiéu sang WC va khu vuc thang may dung phu tai nhu sau: 2 dén EM
am tran 10W
1 dén Exit treo tran 10W
1 dén EM treo tran Halogen 2x10W 10 dén tuyp d6i 2x36W am tran
Do cac bong nay phai dugc bat toan bd khi lam viéc (kg = 1) nén cong
suat tinh toan cta phu tai nay la:
Py = 2*10+1*10+1*2*10+10*%2*36 = 0,77 kKW
l¢ =0,77:0,22=3.5A
Téng hop:
Céng suét tinh toan tong hop cua cac phu tai chiéu sang, 6 cdm va diéu hoa

Py= 7*(0,468+1,6+3,52)+0,77 = 39,886 (KW)

Py= 7%(0,468+1.6+3,52)+0,77 = 39,886 (kW)
39,886

Licscoc)= ———=75.8 (A)
HE00 J3.03808
Zme?'j il
Cos 4=
¢ S P,
Cos,i= 7%(0,468%0,45 +1,6%0,8 +3,52%0,8) +0.77* 045 —() 76
39,886

Xdc dinh céng sudt dién can cdp cho tang 6:

-Khéng gian hoi thao tong dién tich 120m* 20 bd bong huynh quang
4x36W.

-Khéng gian hop dién tich 32m*: 6 bd bong huynh quang 4x36W.

-Khong gian nha vé sinh: st dung 5 bong compact 18W.
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-Khong gian hanh lang:

-2 Dén EM am tran 10W

1 dén exit treo tran 10W

1 dén EM treo tran halogen 2x10W

10 b béng huynh quang 2x36W

Xdc dinh phu tdi phong héi thdo 120 m®

Phu tai chiéu sang

Cong suat can thiét cho chiéu sang chung:

Po = 24 W/m? suy ra Pcs = 24. 120 =2880 (W)

Trong vin phong, ta st dung cac bd dén huynh quang dé chiéu sang,
mdi bd gom 4 bong 36W. Nhu vay, s6 bo dén can thiét 1a:

N=2880: ( 36*4)=20 bd

Cong suit chiéu sang nha vé sinh: Str dung 5 dén bp tran compact 18W.
Vay cong suat dit cua phu tai chiéu sang la:

Pcs = 20%4*0,036+5*0,018 = 2,97(kW)

Do céc phu tai chiéu sang lam viéc vdi cuong dd cao nén léy ke =1, do
vy cong suat tinh toan cua phu tai nay chinh bang cong suat dat

Py = 2,97(kW)

1=2,97 : (0.22*0.8) = 16,88A

Phu ti 6 cdm:

Pbi voi khu vuc van phong, cac phu tai dung 6 cim 1a cac thuong la:
may vi tinh, loa dai,... Thuong thi cac phu tai nay khong lam viéc toan bo
cung mt luc, 1ay kq, = 0.8

Chon suét 6 cim 1a p, = 110W/m?

Cong suat dat can thiét: P = 110.120 = 13200 (W)=13,2 (kW) Chon
loai 6 cidm déi, cong suat mot O 1a kW

S6 6 cam can dung cho phong 120 (m?) 1a: n = 14

Cong suét dat thuc té ciia phy tai 6 cam la: Py = 14.1 = 14 (kW)
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Py =Pq4 . Kg =14*0,8 = 11,2 (kW)
l:=11,2: (0,22*0,8) =63,64A
Phu tai diéu hoa phong hoi thao
Véi moi trudng 13 van phong lam viée, 1y suét diéu hoa 1a p, = 800
BTU/m?
Cong suét can thiét 1a P = 800.120 = 96000 BTU
Chon diéu hoa 4m trdn 1 pha DAIKIN, mdi chiéc cong suit
18000BTU. S6 may diéu hoa:
N = 96000 : 18000=5.3
Vay ta chon 6 chiéc diéu hoa 4m tran 18000BTU
Quy doi ra don vi kW véi kg, = 1, ta ¢6:
Pupn = 5,3*6=31,8 (kW)
l.an=31.8: (0,22*0.8*%6 ) = 30,1 A
Xdc dinh phu tdi phong hop 32 m®
Phu tai chiéu sang
Cong suat can thiét cho chiéu sang chung:
Py = 24 W/m?® suy ra Pcs = 24. 32 =768 (W)
Trong vin phong, ta st dung cac bd dén huynh quang dé chiéu sang,
mdi bo gom 4 bong 36W. Nhu vay, s6 bd dén can thiét 1a:

n=_"98 5 3p5
36*4

Ta chon 6 bo dén.
36*4

Viy cong sudt dit cua phu tai chiéu sang 1a:

Pcs = 6*4*0,036 = 0,864(kW)

Do cic phu tai chiéu sang lam viéc v6i cuong do cao nén lay kg = 1, do
vy cong suét tinh toan cua phu tai nay chinh bang cong suat dat

Ptt = O,864(kW)
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1,=0,864: (0,22*0,8)=49 A

Phu tai 6 cdm :

Chon suét 6 cdm 1a p, = 110W/m? kg = 0,8

Cong suét dat can thiét: P = 110.32 = 3520 (W)=3,52 Chon loai 6 cadm
doi, cong suat mot 6 1a 1kW

S6 6 cdm can dung cho phong 120 (m®) 1a: n= 4

Cong suat dat thuc té cua phu tai 6 cim 1a: Py = 4.1 = 4 (KW)

Py =Pg . kg =4*0,8 = 3,2 (KW)

Iy =3,2:( 0,22 *0,8) = 18,2A

Phu tai diéu hoa phong hop

Véi moi truong 14 van phong lam viée, lay suét diéu hoa 1a p, = 700
BTU/M

Cong sut can thiét 1a P = 700.32 = 22400 BTU

Chon diéu hoa treo tuong 1 pha DAIKIN, mdi chiéc cong suét
18000BTU.

S6 may diéu hoa:

22400 _,

12000
Viy ta chon 2 chiéc diéu hoa tro tuong 12000BTU. Quy dbi ra don vi
kW voi kg = 1, ta co:
Pupn = 5,58*%2=11,16 (kW)
lhan =11,16:(0,22*0,8*2)

Phu tai chiéu sang hanh lang

Chiéu sang WC va khu vuc thang may dung phu tai nhu sau: 2 dén EM
am tran 10W

1 dén Exit treo tran 10W

1 dén EM treo tran Halogen 2x10W 9 dén tuyp doi 2x36W am tran

Do cac bong nay phai dugc bat toan bg khi lam viéc (kg = 1) nén cong

25



sut tinh toan cta phu tai nay la:
Py = 2*10+1*10+1*2*10+9*2*36 = 0,97 kW
¢ =0,97: 0,22=44 A
Téng hop :
Cong suét tinh toan tong hop cua cac phu tai chiéu sang, 6 cam va diéu hoa

P = (2,07+11,2+31,8)+2*%(0,864+3,2+11,16)+0,97 = 77,4 (KW)

[}

Xdc dinh céng sudt dién cdn cdp cho tdng 7

Tang 7 gdm phong k¥ thuat thang may, phong kho va khong gian giai lao.

4 Pén huynh quang 2x36W chiéu sang phong kho va phong ky thuat
thang may.

1Pén 6p tran Compact 20W chiéu sang ngoai ctra thang may

20 cam d6i 500W & phong giat + 3 6 cam d6i 500W & phong k¥ thuat
thang may.

1 dén EM halogen 2x10W

Vay tong cong suat tang 7 :

Py= 4*2*36+ 1*20+5*500+1*2*10= 2800 W=2,8 KW

lit(cs+oc)=2,8:(0,22*0,8)=92A

2 Pw?
CO&ﬂb=
LP'_:'“
Cosg= (47270.036+1%0.02 +1¥270,01)*0.45+5%0,30.8 —( 77

28
Xdc dinh cong sudt dién can cdap cho phu tdi bom
Heé théng bom gdm:
- 2 May bom nudc sinh hoat
- 2 May bom tang ap
- 2Maybom nudc thai

-2 May bom chira chay
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-2 Bom bu chua chay
Xdc dinh phu tdi mdy bom nwéc cip va niréc thii:
+ C6 2 may bom nudc sinh hoat, 1 may lam viéc, 1 may du phong
11 (KW), n=2 cai, cos= 0.75tg =0.88, = 0.9, K= 0.9,K4=0.5
@ = P 7
_ Ksd*Kdt*Ptb*n _ 09*0.5%11% 2
7
Q= Pwpm™ ¢ =11*0.88 =9.68 (kvar)
IS =14.65(KVA)
+ Co 2 maybom tang ap. 1 may lam viéc, 1 may dir phong

4 (KW), n =2 céi, cos p=0.65 = 1g#1.16,5,0.9, K;g= 0.9,K4=0.5

Py = 11(kw)

_Ksd*Kdt*Ptb*n_ 09*05%4*2

Py . = X =4 (kw)
Q= Puyw™* o= 4* 1.16 = 4.64 (kvar)
Sk=6.1(KVA).

+ May bom nojdc thai:

1.5 (KW), n =2 cai, cos p=0.78=tg#0,77,5,0.9, K;3= 0.9,K4=0.5

p.— Ksd*Kdt*Ptb*n_ 09*05*15*2
! 7 09

Q= Papu® o= 1.5%0.77 = 1.155 (kvar)

=1.5(kW)
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S, = 1.899 (KVA).

% Cacthiét bi duoc tinh trong bang didi day: phu tai bom nude (TD-BN)

Bang phu tai bom nwoc

SO Cong suat (VA) CS tong
Phu tai n |cos |ig

lrong PhaA [PhaB [PhaC | (VA)
May bom | 1 0.90.75 |0.88( 4890 | 4890 | 4890 |14670
nuedge 11KW
May bom | 1 0.90.75 | 0.88| 4890 | 4890 |4890 |14670
nuroc 1 1KW
May bom tang

1 0.90.65 |1.16|2042 | 2042 | 2042 |6126
ap 4 KW
May bom tang

1 0.910.65 |1.16|2042 | 2042 | 2042 |6126
ap 4KW
May bom
nwde thai 15 1 0.9]10.78 |0.77| 633 633 633 1899
KW
May bom
nuwgce thai 15 1 0.9]10.78 |0.77| 633 633 633 1899
KW
Tong cong suat (VA) 45390

Dua vao bang tinh toan trén va do h¢ s6 dong
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Cosg=

Cosg, =

Phu tdi ciiza bom chira chdy:

n

¥

thdi ke= 0,75 Suy ra tong cong suat cho phan

nay la:

St = 45390 * 0,75 = 22695VA = 34,5 (KVA)

2P .

LP-_H.-

0.75x2x11 + 0.65x2x4 +0.78x2x1.5

2x114 2xd + 215

=0.73

Gom 2 may bom chita chdy 15 KW, 2 may bom bu ap 4KW.
=0,9;cos =0,8; 0 =0,7; Ks=0,5; Kg=0.9
@

Bang 1.3: Bang Tu dien bom chita chay (TB-BCC)

S Congsuat (VA) CS tong
Phu tai n COSgp | t2@

lagng (VA)

Pha A | PhaB | PhaC

Bom chita chay

1 09 (0,8 [0,75]|6100 | 6100 |6100 | 18300
15 KW
Bom bu ap 4

1 0.9 |08 0,751 1600 | 1600 | 1600 [ 4300
KW
Tong cong suat (VA) 46200

Viy cong suat tong 1a: 46,2 KVA

He s6 dong thoi 1a ke= 0,75;,

Cos ¢ = 0,8 Suy ra cong suét

29




tinh toan: Sy = 34,7 KVA.
Xdc dinh cong sudt dién can cdp cho phu tdi khdc
- Toa nha gdm c6 2 thang may, mdi thang may st dung
mot dong co dién khong dong bo 3 pha roto 16ng soc
- P = 22kW; n =2 cai; cos= 0,75
= ¢l =0,88, =0,9; Ky=0,9; Ky=1
Qu= Puwmw™* ¢ =22*0,88
=19,36(kvar) Sy = 29,3

(KVA).
- Dong dién tinh toan la:
1:=89,1A
Bang phu tai thang may
Cong suat (VA)
, ] Tong
Tén thiét | SO COs .
7 tg cong suat
bi lyong @
Pha |Pha |(VA)
Pha A
B C
Thang
] 1 0,910,75 0,88 |9767 |9767 |9767|29300
may so 2
Tong 58600

Vay cong suat tong 1a: 58600(VA) = 58,6 (KVA) Hé s dong thoi 1a ky= 1.
Suy ra cong suét tinh toanS; = 58,6 (KVA).
Tinh toan phu tii cho toan toa nha CHUNG CU PUONG 402 THANH
SON :
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Phu tai tinh toan & ngudn dién binh thudng:

Ting | TD-TH i 0,75 12,0 1 12,0
ham 1 —==1N ] 0,73 16 0,75 345
TD-BCC i 0,8 46,2 0,75 34,7
Tang1 | TD-TI i 0,77 65,3 0,75 48,9
Tang 2
, TD-T2
dén 4 0,76 52,5 0,75 157,5
) -TD-T5
tang5
Tang 6 | TD-T6 i 0,74 99,2 i 99,2
Tang 7 | TD-T7 15 0,75 3,64 0,75 2.8
Thang
TD-TM i 0,75 58,6 1 58,6
may
Tong 0,73 448,2

Ngudn du phong 15% nén
St = 448,2*1,2=537 KVA
Nhu vay sau khi tinh toan phu tai tinh toan ¢ nguén dién binh thurong cho toa
nha CHUNG CU DUONG 402 THANH SON ta tinh dugc cong suat biéu
kién la:

S = 537(KVA) = 540(KVA)
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CHUONG 2 : TINH TOAN LUA CHON THIET BI CAO AP
HA AP CHO TOA NHA CHUNG CU PUONG 402 THANH
SON

2.1.  LUA CHON PHUONG AN CAP PIEN CHO TOA NHA CHUNG
CU PUONG 402 THANH SON

Tir 16 24kV ta ha xudng 0,4kV thong qua TBA. Tir ta phan phdi trung
tam ta cap dién cho 1 ti phan phdi trung gian. Tir ti nay s& cap dién cho tu
dién & cac tAng va cac tu phu tai khéc.

2.2.  XAC PINH DUNG LUQNG CHO TRAM BIEN AP
2.2.1. Tong quan vé chon tram bién ap.

Tram bién 4p dung dé bién do6i dién ap tir cip dién ap niy sang cap dién

ap khac. N6 dong vai tro rat quan trong trong hé thong cung cap dién.

Theo nhiém vy, nguoi ta phan ra thanh hai loai tram bién ap:

+ Tram bién &p trung gian hay con goi 1 tram bién ap chinh: Tram nay
nhan dién tir hé théng 35 220kV, bién thanh céac cap dién ap 15kV,10kV,
hay 6kV; ca biét c6 khi xuéng 0.4 kV.

+ Tram bién 4 ap phén xuong: Tram nay nhan di¢n tur tram bién 4p trung
gian va bién doi thanh cac cip dién ap thich hop phuc vu cho phu tai cia cac

nha mdy, phan xudng, hay cac ho tiéu thy. Phia so cip thuong 1a cac cip dién
ap: 6kV, 10kV, 15kV,24kV. Con phia thir cip thuong co cac cip dién ép:
380/220V, 220/127V, hoic 660V. Vé phuong dién cdu tric, ngudi ta chia ra
tram trong nha va tram ngoai troi.

+ Tram BA ngoai troi: ¢ tram nay céc thiét bi phia dién ap cao déu dit & ngoai
troi, con phan phan phéi dién ap thap thi dit trong nha hodc trong céc ti sat ché
tao san chuyén dung dé phan phdi cho phia ha thé. Cac tram bién 4p c6 cong

suat nho ( 300 kVA) duogc dat trén tru, con tram c6 cong suat 16n thi duoc dat
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trén nén bé tong hoac nén gd. Viéc xay dung tram ngoai troi sé tiét kiém chi
phi so v&i tram trong nha.
Tram BA trong nha: & tram nay thi tit ca cac thiét bi dién déu duoc dat trong nha.
Chon vj tri, s6 luong va cong sudt tram bién ap. Nhin chung vi tri cta
tram bién 4p can thoa min céc yéu cau sau:
- Gan trung tam phu tai, thuan tién cho ngudn cung cép diéndén.
- Thuan tién cho van hanh, quan ly.

- Tiet Kiém chi phi dau tu va chi phi van hanh,v.v...
Tuy nhién, vi tri dugc chon lga cu6i cung con phu thudc vao cac diéu

kién khac nhu: Pam bao khong gian khong can tré dén cac hoat dong khac,
tinh my quan, v.v... Trong do 4n nay ta s& dit trong ting ham vi yéu cau vé
mit bang.

Chon cap dién ap: Do toa nha duoc cap dién tir duong day 24kV, va phu
tai cua toa nha chi st dung dién ap 220V va 380V. Cho nén ta s€ lép dat tram
bién 4p ha ap 24/0,4kV dé dua dién vao cung cip cho phu tai ctia toa nha.

Chgn S(ﬁ"lu’g’ng va cong sudt MBA.
Vé viéc chon so lugng MBA, thuong c6 cac phuong an: 1 MBA, 2

MBA, 3 MBA.

- Phuong an 1 MBA: Di véi cac ho tiéu thu loai 2 va loai 3, ta co
thé chon phuong an chi sir dung 1 MBA. Phuong 4n nay c6 diém 1a chi phi
thap, van hanh don gian, nhung do tin cay cung cap dién khong cao.

- Phuong an 2 MBA: Phuong an nay c6 wu diém 1a d6 tin cay cung ¢p
dién cao nhung chi phi kha cao nén thuong chi sir dung cho nhitng ho tiéu thu
c6 cong suat 16n hoic quan trong.

- Phuong an 3 MBA: D0 tin cay cap dién rat cao nhung chi phi ciing
rat16n nén it duoc sir dung, thuong chi s dung cho nhiing ho tiéu thy dang dic
biét quan trong.

Do vay, tuy theo mirc d§ quan trong cua ho ti€u thy, cling nhu céc ti€u

chi kinh té ma ta chon phuong an cho thich hop.
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Do déy la tda nha van phong cao cip, ta c6 thé quy vao ho tiéu thu loai 1
yéu cau cip dién lién tuc nén ta chon phuong 4n st dung 1 may bién ap.
Phuong 4n ndy c¢6 vu diém 1a chi phi thip nén thudng chi str dung cho nhiing
ho tiéu thu c6 cong suit trung binh.

Khi chon méy bién ap ta chon theo cong thirc sau: Vi tram 1 may bién ap :

Trong d6 1,4 1a hé sb phu tai trong thoi han qua tai 5 ngdy, mdi ngdy
khong qua 6h.

Sam 1a cong sgét dinh muc cia may bién ap (KVA).
St 12 cong suat tinh toan toan phan cua phu tai (KVA).

Thong thudng cong suat cia may bién ap dugc ché tao twong tng vii
nhiét d6 moi trudng nhat dinh do nudc san xuat nghi trén 1y lich may, vi st
dung bién ap san xuat & nudc ngoai co nhiét do méi truong khac véi 6viét nam
thi ta phai hiéu chinh cong suat dinh mtrc cia may bién ap
Theo tinh todn trén co6:

Se= 540 (KVA)

Ta chon 1 may bién ap (MBA)

S
Samp= -t
dmB 14
540

2

S n = T_l::: 400(KVA)

May bién ap duoc dit trong ting ham do yéu cau vé mit bang.
Dé co thé md rong phu tai trong twong lai, ta chon may bién ap nhu sau:

Ta chon 1 may bién 4p ba pha hai diy quén do cong ty thiét bi DPong
Anh ché tao. Dién ap 22 kV/ 0,4 kV. Té déu day[] A / Y, voi cac thong sd

nhu sau:
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Cac thong so k¥ thuat vé may bién ap

] . bién |Kich thodc bao
Cong Ton hao (W)
, Dong | ap (mm) Trong
suat Usm )
Khong . |dién | ngan loong
bM (kV) Ngan
tai (A) |mach |Dai |Rong|Cao |(Kg
(kVA) mach
Un(%)
400 22/0.4| 450 4200 [ 57744 1880 | 1430 | 1590 3310
Chon nguon du phong :

Pé dam bao tinh lién tuc cung cip dién, ta chon may phat du phong.
Trong trudng hop su cd mat dién may nay s& van hanh dé cung cap cho cac

phu tai nhu ta da chon & trén.

Ciing nhwr chon may bién 4p. ta chon may phat sao cho:

Sam may phat phai lon hon hodc trong duong Sy, cua tai khi chay may
phat.

Tachon may phat400 (KVA) cua hing MITSUBISHI, kich thojoc

1x2.6x2.8m; 1530kg

Cacthong so k¥ thuat vé may phat

Congsuat |Hé so| N
) ] ] bi¢énap | Tanso | SO cue, pha,
Xuatxr |DPongco | Sim cong W) H) | d
) z ay
(KVA) suat
o 4 cuc, 3 pha,
Nhatban |DIEZEL | 400 0,8 380/220| 50 1 ds
ay

35



LUECTEHES TRUNG THE

$0'00 DA DAY DIEN TONG

F 3
AT - LKy (\ SRR R JHO TR
R B T s BAAY PHAT DEN DU PHONG

CONG SUAT: 400 KVA

oy TU DIEN TONG MDB

i oy Mg i 0025
Cu/PVE/PVC (43240mm3)

:);’If ] J
f

CufPVC PV (421 20mm3)

c—

J.\.r- Fi) J ¥
p HCTH F

Tl )

Caf PV JF [ S Hieven 70 ) Qevwm ]
Ca /P oL /P [Jalbmend

Th by Fdee L .
[ o e — e ]

BN ey . .
Coa /o PVC [ JalSmm ] s nlmm ]
O by o=k, ',

Coa T T [ Ba T ' o Bl e
LT ALk n;
CanfPVE P [ Seman3

L) '] 2 L1 m.

G 0T PVE [ 3 Mmem 2 s BadSrem F)

o g B P
G0 PWE [Jad2vwen T o Dal w7
£ g B 3 Ly =

o S PWE [ JaZomen 7 o Dol v 7

'] T —— _
Co P PVE [ Baderenls Tl S ¥]
8 g g taingg

Gy P PWC [JallevemTs Dl lvamT]

i
S
i
S
N
N
S
'S
'S

36



TINH TOAN VA LUA CHON CAC THIET BI BAO VE PHiA CAO AP

So do nguyén ly : ,
Theo quan diém k¥ thuat thi viéc noi gitta MBA véi duong day cung

cap dién thong qua dao cach ly va may cét dién co6 thé ap dung trong tt ca cac
truong hop. Song trén thuc té may cat dién twong ddi dit tién va phic tap khi
bd tri & tram. Thém vao dé, khi st dung can phai tinh toan 6n dinh nhiét va on
dinh dong trong khi ngan mach

Tinh chon thiét bi phia cao ap:

Chon cap dong 3 18i 24KV, cach dién XLPE, dai thép, vo PVC do hang
FURUKAWA ché tao. Tiét dién tdi thiéu 35mm” - PVC(3.70), I,,=170A.

Chon dao cach ly 22 KV :
Nhiém vy chu yéu ctia dao céch ly 1a tao ra mdt khoang hd cach dién

duoc trong thay gitta bd phan dang mang dong dién va bo phan cat dién nham
muc dich dam bao an toan va khién cho nhéan vién stra chira thiét bi an tdm khi
lam viéc. Do vay ¢ nhitng noi can sira chita ludn ta nén dit thém dao cach ly
ngoai cac thiét bi dong cat khac.

Dao cach ly dugc chon theo dién &p dinh mirc, dong dién dinh mirc va
kiém tra theo diéu kién 6n dinh nhiét va 6n dinh dong khi ngin mach.

Piéu kién chon va kiém tra dao cach ly:

- Diéu kién chon va kiém tra dao cach ly:

- Dién ap dinh mac : Ugmper = Udmmax

- Dong dién dinh micC : lgmper > liemax

- Kiém tra 6n dinh d6ng : lggmpci > ix

Chon dao cach ly 3DC do Siemens ché tao tra bang 2.35[ trang 129,3]
c6 thong sb sau:

Cac thong s k¥ thuat vé dao cach ly

LDE_ii DCL Uh-max l:k\f] I dm (AJ I}Imax (kA] I}h (kA]

3DC 24 630 40 16
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Chon ciu chi cao ap 22 KV
- Dong dién lam viéc cudng burc phia 22kV la:
Izzm: Izzdm: Sdm _  540(KVA) _ 142 (A)
Ubb [3.22(K7)

- Dong dién lam viéc cudng birc phia 0.4kV la:

ID.—'1- _ ID:—'1- Sdm 540

= thod " .04 = 780(A)

Chon day chay cau chi :
I, =14,2.2.5=35,5(A)

C

Cac thong sd k¥ thuat vé cau chi

Loai Ulvmax I 4m Iy Trong luong
(kv) (A) (kA) (kg)
3GD1408-4B | 24 40 31,5 3.8

% Chon chdng sét van :
Nhiém vu cta chong sét van la chong sét danh tir ngoai dudng day trén

khong truyén vao tram bién 4p va tram phan phdi. Chéng sét van dugc 1am
bﬁng dién tré phi tuyén. Véi dién ap dinh muc cua ludi dién, dién tréd cua
chong sét van ¢6 tri s6 16n v6 cung khong chg dong dién di qua, khi c6 dién
ap sét dién tré giam t6i khong, chdng sét van thao dong sét xudng dat.
biéu kién dé chon chéng sét van Ugmncsy Udmip
Tra bang PL6.8 (414-[2]) chon van chdng sét do hing Cooper My ché
tao cO
s0 hi¢u : AZLP501B24 ; U 4y, = 24kv
Chon thanh céi cao ap 22kv cua tram bién ap : Thanh din duogc chon
theo diéu kién phat nong Dong dién 16n nhit chay qua thanh dan :
lvmax =14,2(A)
Kich thuéc : 25x3 (mm?)
Tiét dién mot thanh : 75 (mm?) Dong dién cho phép: I,=340 (A)
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Chon may bién dién ap do luong dit & thanh cai 22K V.

May bién dién ap do luong dugc chon theo cac diéu kién sau:

Cong suat SdmBU > St Cép chinh xac.

Chon may bién dién ap cho mang 22KV tra bang 3.19[trang 274] ta
chon dugc may bién dién ap c6 thong sd ¢ bang sau :

Céac thongso k¥ thudt vé may bién dién ap

Loaimdy |Capdién|Uspm KV)|Usm V) S (VA) Cap chinh
bién dién ap | ap (KV) | so cap thi cap - Xdc
HK-220 24 22 380 400 0.5

Chon may bién dong dat & thanh cai 22KV.

May bién dong cho mang cao ap 22KV chon theo cac diéu kién sau:

Di¢n 4p dinh mirc cua cudn so cép: Udmer 2Udmrp

Cong sut : Iymce > Tivmang

Kiém tra 6n dinh dong , kiém tra 6n dinh nhiét;

Day din tir may bién dong dén tdi cac dong hd rat ngin, phu tai rat nho,
dé dam bao chinh x4c cho dong hd do dém ta chon day dong 2,5 mm? ciing
khong nhat thiét phai kiém tra 6n dinh nhiét.

May bién dong dién 22KV: theo diéu kién trén ta chon may do

Siemems ché tao c6 cac thong sé k¥ thuat sau:

Bang Thongso k¥ thuat cia may bién dong.

Loai may | U,

A I m A II m A I : ]:D
biéndong | (KV) tom(A) am(A) an1s(KA) ai(KA)

4MAT4 24 50 5 80 120

39




TiINH TOAN VA LUA CHON DAY DAN TU TRAM BIEN AP
PEN CAC TU PHAN PHOI HA TONG

Chon day dan ciing 1a mot cong viéc kha quan trong, vi diy dan chon
khéng phu hop, tirc khong thoa min cac yéu cau vé ky thuat thi ¢ thé dan
dén cac sy ¢6 nhu chap mach do day dan bj phat nong qua mac dan dén hu
hong cach dién. Tir d6 lam giam do tin cdy cung cip dién va co thé gay ra
nhiéu hau qua nghiém trong. Bén canh viéc thod man cac yéu cau vé k¥ thuat
thi viéc chon lua diy dan ciing can phai thod man cac yéu cau kinh té.

Cap dung trong mang dién cao ap va thap ap c6 nhiéu loai, thuong gip
1a cap ddng, cap nhém, cap mot 15i, hai 18i, ba hay bdn 15i, cach dién bang
dau, cao su, hodc nhua téng hop. O cép dién &p tur 110kV dén 220kV, cap
thuong duoc cach dién bang dau hay khi. Cap c6 dién ap dudi 10kV thuong
duoc dftao theo kiéu ba pha boc chung mot v chi, cap co dién ap trén 10kV
thuong duoc boc riéng 1¢ timg pha. Cap c6 dién ap tir 1000(V) trd xudng
thuong dugc cach dién bang gidy tim dau, cao su hoic nhya tong hop.

Day dan ngoai troi thuong 1a loai ddy tran mot soi, nhiéu soi, hoic dy
rong rudt. Dy dan dit trong nha thudng duoc boc cach dién bang cao su hoic
nhua. Mot s6 truong hop & trong nha c6 thé dung ddy tran hoic thanh dan
nhung phai treo trén sir cach dién.

Tuy theo nhimg yéu cau vé cach dién, dam bao d6 bén co, diéu kién lip
dit cling nhu chi phi dé ta lwa chon day din ma nd dép Gng dugc yéu cau vé
k¥ thuat, an toan va kinh té.

Trong mang dién chung cu, day dan va cap thuong dugc chon theo hai
diéu kién sau:

- Chon theo diéu kién phat néng cho phép.

-Chon theo diéu kién ton tht dién ap cho phép.

- Xac dinh tiét dién day theo do sut ap.
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- Xac dinh tiét dién day theo diéu kién phat nong va d6 bén co.

Cac thiét bi dién & mang di¢n ha &p nhu aptomat, cong tic to, cau dao,
cau chi...duoc lya chon theo diéu kién dién ap, dong dién va kiéu loai lam
viéc.

Trudec tién ta s€ phai phan lai khu vuc phu tai cua nha may cho phu hop
dé thuan tién cho viéc lép dat ta phan phéi. T tram bién ap cua toa nha ta di
day céap tir may bién ap TR dén ti phan phdi ha ap tong MBS

Tinh toin chon diy cho toa nha CHUNG CU PUONG 402
THANH SON

Tir may bién 4p vao ti dién chinh MBS

% Chon day dan:

S, 540
CH =780 (A
Fiv. Jroa O

Chon cap dong ha ap, 1 18i cach dién PVC do Lens ché tao, mdi pha 2

I,max =

soi cap don , mdi cap don mang dong 390 (A).Tra bang chon duoc cap co tiét
dién 151 1a 240 mm?®, dong cho phép 13 439 (A)

Suy ra:

Chon day trung tinh c6 : S = Spha = 240 mm®

Vay ta chon duoc két qua: ((240 mm*x2)x3) + N(240 mm?*x2)

e Chon may bién dong ha ap.

Pé dam bao cho ngudi van hanh cudn tht cip ciia may bién dong phai
duoc nbi dat.

Chon may bién dong ha 4p U < 600 V do cong ty thiét bj do dién ché
tao.

Chon may bién dong c6 thong sb :

Céc thong s k¥ thuat vé may bién dong
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_ Dong so R Dung .
M3 san . Dong thiwr | SO vong so Cap chinh
cap max| . loong
pham cap(A) cap Xac
(A) (VA)
TKM-05 800 5 1 10 0.5

Lya chon Aptomat :

Diéu kién lya chon aptomat

U dma > U 4m mang dién

U ¢ mang dién = 380 V véi aptomat 3pha

=220 V vdi aptomat 1 pha

| 4m: dOng dién dinh murc cua aptomat (A)

l: dong dién tinh toan cuia mang dién (A)

Ta tinh duoc Ij,(max)=780(A) => chon aptomat do Merlin Gerin ché tao co

thong s6 :

Cac thong s6 ky thuat vé ap to mat:
Loai SO cuc Lim(A) Ugn(V) L(kA)
M32 4 800 690

Chon thanh cai ha ap dit trong tt MBS Thanh céi duoc chon theo diéu kién

phét nong

Dong dién 16n nhét chay qua thanh céi:
lvmax= 780 (A)

Kich thude : 50x5(mm?)
Tiét dién mot thanh: 250 (mm®)
Mdi pha 1 thanh cai bang Cu, dong dién cho phép Ip= 860 (A) Nhi¢t 4o tiéu

chudn ctia méi trudng xung quanh 1a +25°C

Béang phu tai cua ti dong luc tdoa nha chung cu duong

402 Thanh Son
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o bén Cong suat dat | Tong cong suat
D Tang Phu tai tang (KVA) dat (KVA)
TD-TH 12,0
Tang Ham | TD-BN 34,5
TD-BCC 34,7
Tang 1 TD-T1 48,9
MBS Tang 2 dén | TD-T2 488,2
tang 5 TD-T5 1279
Tang 6 TD-T6 992
Tang 7 TD-T7 2,8
Thang may | TD-TM 58,6

Tir tii dién chinh dén ti phdn phéi ciia toa nha:

e Chon Aptomat tong va day dan tir MSB dén ta dién cap nguon cho
tang ham (TD-TH)
lvma= 12 :V3.0,4=17,3 A
Chon Aptomatloai HiIBE33 do Huyndai ché tao ¢6 Igm = 20A; Ugn
=600v ; I, = 2.5KA.
Chon diy dan:

Iz = IIvmax = 1713(A)

Cap duogc dit trong 6ng ngdm am tudng diy boc PVC duoc dit riéng

mdt tuyén trong 6ng.

Cép dat trong éng cach dién chiu nhiét K1 =0,77

C6 1 day dan cho 1 phaK2 =0,8

Nhiét do dit 20°CK3 = 1
K=0,616

Dong dién cho phép lam viéc lau dai cua day :
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lep = lvmax/K = 28,0 (A)

Chon cap dong ha ép, 4 161 cach dién PVC day mém do CADIVI ché
tao, moi pha 1 soi cap don, mdi cap don mang dong 28,0 (A). Tra chon duoc
day cap c6 dong cho phép 1a 38 (A), tiét dién 4mm”°.

Ta chon diy 3Cx4 mm® + 1Cx2,5 mm*(N) dong cho phép 1a 38 (A)
Vay ta chon dugc két qua:

e Tinh sut ap:

Tiét dién: S =4 mm’ Dong dién:1 = 17,3 A

Chiéu dai: L=25m
Xo=0 (/km) (d6i v6i day c6 tiét dién nho hon 50 mm?®)
Ro=22,5:4=5,6 Q/km

e Chon Aptomat tong va day dan tir TDC dén ta dién bom nuéc (TD- BN)
lymax=34,5 1 (V3 .0,4)= 49,8A

Chon loai HiBE 53 do Huyndai ché tao c6 Igm = 50A; Ugm = 600V; I,
=2 5KA
Chon day dan:

Iz = IIvmax = 4918(A)

Cap dugc dit trong 6ng ngdm am tudng diy boc PVC duogc dit riéng

mot tuyén trong éng.

Cap dat trong 6ng cach dién chiu nhiétK1 = 0.77

C6 day dan cho 1 pha K2=10,8
Nhiét d6 dat 20°C K3=1
K =0,616

Dong dién lam viéc cho phép lam viéc lau dai cua day dan: Iy =

lvmad/K = 80,7 (A)
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Chon cap dong ha ép, 4 16i cach dién PVC day mém do CADIVI ché

tao, mdi pha 1 sgi cap don , mdi cap don mang dong 80,7 (A). Tra chon dugc

day cap co dong cho phép 1a 91 (A), tiét dién 16 mm?

Ta chon day trung tinh 1a 10 (mm2), dong cho phép la 68 (A) Vay ta

chon duoc két qua: 3x16mm? + 1x10 mm?*(N)

oTinh sut &p

Tiét dién S = 16mm®

Dong dién [ =49,8 A
Chiéu dai: L=25m

Xo =0 Q/Km (d6i voi day co tict dién nho hon 50 mm?)

Cosp = 0,8 = sing =0,6
AU = 3T* (Ry Cosp + X, sing )*L
= 3 *49.8%(1,4* 0,8 + 0*%0,6)*0,025

= 241
AU % = 100% A7 :103*211:0:63%{5%
Un 380

e Chon Aptomat tong va day dan tir TDC dén ta dién bom chita chay

(TD-BCC)

7,5KA

5 34,7
Ir.-l'IlEl}i = i ] —_ 2 5{};1” A
Chon loai HIBE63 do Huyndai ché tao c6 Iym = 60A; Uy = 500V; |, =
Chon day dan:
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Iz = IIvmax = 50,1(A)

Cép duoc dat trong 6ng ngdm am tudng diy boc PVC duoc dat riéng
mét tuyén trong 4ng.

Cép dat trong 6ng cach dién chiu nhiét K1 = 0,77
C6 1 day dan cho 1 phaK2 = 0,8

Nhiét do dat 20°CK3 =1
K=0,616

Dong dién lam viéc cho phép lam viéc lau dai cta day dan : I, =
lvmax/K = 72,3 (A)

Chon cép dong ha ap, 4 18i cach dién PVC diay mém do CADIVI ché
tao, moi pha 1 sgi cap don , mdi cap don mang dong 80,7 (A). Tra chon dugc
daycap c6 dong cho phép 14 91 (A), tiét dién 16 mm®.

Ta chon day trung tinh 1a 10 (mm2), dong cho phép 1a 68 (A) Vay ta
chon duoc két qua: 3x16mm? + 1x10 mm?(N)

e Tinh sut ap:

Tiét dién: S = 16 mm?
Dong di¢n: I =49,8 A
Chi¢u dai L = 25m
X;=0 Q/Km (d6i vdi day co tiét dién nhé hon 50 mm?
225_ 22

Ry= 2=
’ S 16

LA

!

— 1.4 (Q/Km)
COS@ = G_.ﬁ = SjIl;;,a- = 0.6
AU = .3T*(Ry Cosp + X, sing ) L

= .3 %49 8%(1.4*0.8 +0*0,6)*0,025
= 2.41

_ 100*2.41

\U% = 100* &
Un 380

=0.63%<5%
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e Chon Aptomat tong va day dan tir TDC dén tang 1 (TD-T1)

489 _20.6(A)

[ymax= == =
T Vau. Bo4

Chon loai HiBE103do Merlin Gerin ché tao coO Iy, = 75A; Uy, = 500v
; =14 KA

Chon diy dan:

1Z = liymax = 70,6(A)

Cap duoc dit trong 6ng ngdm am tudng day boc PVC dugc dit riéng

mot tuyén trong 6ng.
Cép dat trong 6ng cach dién chiu nhiét K1 =0,77
C6 1 day dan cho 1 pha K2=0,8
Nhiét d6 d4t20°C K3 =1

K=0,616
Dong dién 1am viéc cho phép lam viéc lau dai cua day dan :
lep = lvmax/K = 114,6 (A)

Chon cap dong ha ép, 4 16i cach dién PVC day mém do CADIVI ché
tao, mdi pha 1 soi cap don , mdi cap don mang dong 114,6 (A). Tra chon
dugc day cap c6 dong cho phép 1a 122 (A), tiét dién 25 mm®.

Ta chon day trung tinh 1a 16 (mm2), dong cho phép 1a 91 (A) Vay ta
chon dugc két qua: 3x25 mm? + 1x16 mm*(N)

oTinh sut ap :

Tiét dién :S = 25mm?®

Dong dién :I = 70,6 A

Chiéu dai : L=30m
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-

X;=0 o/Km (d6i v&i day co tiét dién nhé hon 50 mm?

225_ 225
Ro= === 222 = 0,9 (0/Km)
S 25 o

Cosgp=0.8 = sinp =0,6
AU = f3T*(Ry Cosgp +Xpsing)*L

= /3 *70.6*(0,9* 0.8 + 0*0.6)*0.03
= 2,64

_ 100* &7 _100* 2,64

T Tam en

AU % =0.69 % < 5%

e Aptomat tong cho tang 2 dén Tang 5 (TD-T2 dén TD-T5)

(=]

S - 1575/4 _ 56 8(a)
3w  30A Chon loai HiBE63 do huyndai

ché tao ¢6 Iym = 60A; Ugm = 500V; I, = 7,5 KA
Chon day dan:
IZ = I|Vmax :56,8(A)

ymax=

Cap duoc dit trong 6ng ngdm am tudng diy boc PVC duoc dit riéng
mot tuyén trong dng.

Cép dat trong 6ng cach dién chiu nhiét K1 =0,77

C6 1 day dan cho 1 pha K2=0,8
Nhiét 46 dat 20°C K3=1
K =0,616

Dong dién 1am viéc cho phép lam viéc lau dai cua day dan :
1;,=92,3 A
Chon cap déng ha ap, 4 161 cach dién PVC day mém do CADIVI ché
tao, mdi pha 1 soi cap don , mdi cap don mang dong 114,6 (A). Tra chon
duoc diy cap c6 dong cho phép 1a 122 (A), tiét dién 25 mm®.
Ta chon day trung tinh 1a 16 (mm2), dong cho phép 1a 91 (A)
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Vay ta chon duoc két qua: 3x25 mm® + 1x16 mm*(N)
oTinh sut &p
Tiét dién S =25 mm’
Dong di¢n I =56,8A
Chiéu dai L = 35m
X, =0 o/Km (d6i véi day co tiét dién nho hon 50 mm?

225_ 223

= > = 0.9 (0/Km)

[ ]
=
f

Rn.=

]
LA

Cosgp=0.8 = sing = 0.6

AU = J3T*(Ry Cosgp + Xpsing *L
= .3 ¥56.,8*%(0.9* 0,8 + 0*0,6)*0,035
= 2.48

v = 1007 A7 _100°2.48
n 380
< Aptomattong cho tang 6 (TD-T6)

=0,65% < 5%

'Sr:'.v. — gga;,
Chon loai HIBE203 do Huyndai ché tao ¢6 Ly, = 150A; Ugy = 500V I,
= 25KA.

[ymax = =143.2(A)

Chon loai HiBE203 do Huyndai ché tao cO Igm = 150A; Ugm
=500V;1,=25KA

Chon day dan:

1Z = liymax = 143,2(A)

Cap duoc dit trong 6ng ngdm am tudng diy boc PVC duogc dit riéng

mot tuyén trong dng.
Cép dat trong 6ng cach dién chiu nhiét K1 =0,77

C6 1 day dan cho 1 phak2 =0,8
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Nhiét do dat 20°CK3 = 1

K=0,616

Dong dién 1am viéc cho phép 1am viéc lau dai cua day dan :

Chon cap dong ha éap, 4 161 cach dién PVC day mém do CADIVI ché
tao, moi pha 1 soi cap don , mdi cap don mang dong 232,4 (A). Tra chon
duoc day cap c6 dong cho phép 1a 284 (A), tiét dién 25 mm®.

Ta chon day trung tinh 1a 70 (mm2), dong cho phép 1a 229 (A)

Viy ta chon duoc két qua: 3x95 mm” + 1x70 mm?(N)
e Tinh sut ap:

Tiét dién : S =95 mm?
Dong dién : | =143,2 A
Chiéu dai : L=45m

Xy =0 o/Km (d6i v&i day co tiét dién nhé hon 50 mm?)
)

]
]

ey
= = T — 2
Ro= === 22 =024 (2/Km)

LA

!

Cosgp=0.8 = singp = 0,6
AU = 3T* (R, Cosg + X, sing )*L

= .[3*143.2%(0.24* 0,8 + 0%0.6)*0,045

= 2,14
- Y]z
AU% =100t &7 1007218 sh00< 506
Un 380

e Chon Aptomat tong va day dan tir TDC dén ta dién tang 7 (TD-T7)
2.5

S,
I max =——" = =3.6(4)
) B, Bo.4
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Chon loai HiBS 33 do Huyndai ché tao c6 Igm = 10A; Ugm = 600V; I,
=7,5KA

Chon day dan:

1Z = liymax = 3,6(A)

Cap duoc dit trong 6ng ngdm am tudng day boc PVC dugc dit riéng

mot tuyén trong dng.

Cap dat trong 6ng cach dién chiu nhiét K1 =0,77

Co6 1day dancholpha K2=0,8

Nhiét d6 dat20°C  K3=1

K=0,616

Dong dién 1am viéc cho phép lau dai cua day dan

lep = lvmax/ K = 5,84 (A)

Chon cép dong ha ap, 1 16i cach dién PVC nita mém do CADIVI ché
tao, moi pha 1 soi cap don , mdi cap don mang dong 5,84 (A). Tra chon duoc
daycap co6 dong cho phép 1a 18(A), tiét dién 1mm”®.

Chon day PE c6

Ta chon day trung tinh va PN 1a 1(mm?2), dong cho phép 1a 18 (A) Vay
ta chon duoc két qua: 4x1,0 mm?

e Tinh sut ap:
Tiét dién :S=1,0 mm?

Dong dién: 1=3,6 A
Chiéu dai : L=25m

Xo = 0€Q/Km (d6i voi day co tiét dién nhé hon 50 mm?)
Ro=2,25 (Q/km)

Cos e =08=¢n =06
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AU = 3T* (Ry Cosgp + X sing )*L

= 3 *3,6%(2.25%0,8 +0*0.6)*0.025

= 0.28
. =77
A% = 100U 100028 _ ) 7305 <504
Ln 380
e Aptémattong cho thang may tai khach (TD-TM)
I max = = 88 _ga6a)

Bl B304

Chon loai HIBE103 do Huyndai ché tao co Igm = 100A; Uy = 600V, 1,
=14KA

Chon day dan:

1Z = liymax = 84,6 (A)

Cap dugc dit trong 6ng ngdm am tudng diy boc PVC dugc dit riéng

mot tuyén trong 6ng.

Cép dat trong 6ng cach dién chiu nhiét K1 =0,77

Co6 1 day dancholpha K2=0,8

Nhiét d6 ¢t 20°C K3 =1

K=0,616

Dong dién 1am viéc cho phép 1am viéc lau dai cua day dan :

lep = lvmax/ K = 137,3 (A)

Chon cap dong ha éap, 4 16i cach dién PVC day mém do CADIVI ché
tao, mdi pha 1 soi cap don , mdi cap don mang dong 137,3 (A). Tra chon
duogc day cap c6 dong cho phép 1a 149 (A), tiét dién 35 mm®.

Ta chon day trung tinh 1a 25 (mm2), dong cho phép la 122 (A) Vay ta
chon duoc két qua: 3x35 mm® + 1x25 mm?(N)

e Tinh sut ap:

Tiét dién : S = 35 mm?
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Dong dién : | = 846 A
Chiéu dai : L=70m
Bang thong ké aptomat va day dan ha ap.
Aptémit Diy din
Céng suit Dong
. Dong
Di tir Deén dit Loai - cho
cho phép Loai dav dan
(KVA) | aptémat phép
(A)
(A)
TD-TH 12 HiBE 33 20 3x4 mm? + 2.5mm (E) 38
HiBE 53 Ix16mm? +1x10mm
TD-BEN 345 20 91
(E)
HiBE 63 Ix16mm? +1x10mm
TD-BCC 347 60 91
(E)
HiBE 103 3x25 mm? + 1x16mm
TD-T1 489 75 122
(E)
TD-T2 HiBE 63
MES . 3x25 mm? + 1x16mm
dén TD- 157.54 &0 ® 122
T:
HiBE 203 3x95 mm? + 1x70mm
TD-T & 99 2 150 284
(E)
) HiBE 33 3x1 5 mm? + 1.5mm
TD-T 2.8 10 19
(E)
HiBE 103 4x%35 mm? + 1x25mm
D-TM 58.6 100 ® 149

Chon day truc cho mdi tang :

T ta dién ctia mdi tang 13 3 pha 4 day, do d6 ta chia thanh 3 truc, mdi

truc 1a cép 1 soi, 161 déng, tiét dién 6 mm?. Ti duodng truc léy dién vao cac

bang dién phong qua cac hop noi.

Thiét ké dién noi that phong lam viéc :
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Phong lam viéc dat mot bang dién chim vai 3 aptomat 3A - 15A

-Mot aptomat cép dién cho diéu hoa

-Mo6t aptomat cap dién cho quat

-Mot aptomat cap dién cho dén.

Céc thiét bi dién trong phong : aptomat ctiia Merlin Gerin, ddy dan cua
Clipsal. Day duogc di ngam trong 6ng tuyp dat trong tuong

Chon day va aptomat cho diéu hoa 18000 BTU/h

Sit = 2500VA

=

S
tt 200 43 4

= =700

Chon day dan:
12=lymax =11,4 (A)

Cap dat trong ong ngam am tudng diy boc PVC duoc dit riéng mot tuyén
trong dng.

Cép dat trong 6ng cach dién chiu nhiétk1= 0.7
Co 1 day dan cho 1 phaK2 =0.8

Nhiét do dat 30° K3=1
K =0.56

Dong dién 1am viéc cho phép 1am viéc 1au dai cua day dan :
Chon cap dong ha ap, 1 16i cach dién PVC nira mém, mdi pha 1 s¢i cap

don , mdi cap don mang dong 24 (A). Chon duoc day cap S= 3,5 mm?, c¢6

dong cho phép 1a 27 (A)

e Chon aptomat:
Idmcb > 1114 (A)

Chon loai 50AF kiéu HiBE 53 cua hang Huyndai c6 Iy =2,5 KA, l4, =
20A

Chon day va aptomat cho quat tran trong phong lam viéc.

Stt = 2000 VA
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l:= 2000 : 220 = 9,1A

Chon day dan:
IZ=|Ivmax =13 (A)

Cap dit trong dng ngdm 4m tuong diy boc PVC dugc dat riéng mot tuyén
trong dng.

Cép dat trong 6ng cach dién chiu nhiétK1=0,7

C6 1 day dan cho 1 phaK2 =0,8
Nhiét d6 dat 30° K3=1
K =0,56

Dong dién lam viéc cho phép lam viéc 1au dai ctia day dan :

lep = lvmax/ K = 24 (A)

Chon cap dong ha ap, 1 16i cach dién PVC nira mém, mdi pha 1 soi cap
don, mdi cap don mang dong 24 (A). Chon duge diy cap S= 3.5 mm?, co
dong cho phép 1a 27 (A)

Chon aptomat

lameb > 13 (A)

Chon loai 50AF kiéu HiBE 53 cua hang Huyndai c6 Iy =2,5 KA, l4,=

20A.
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CHUONG 3 : THIET KE HE THONG CHIEU SANG CHO
TOA NHA CHUNG CU PUONG 402 THANH SON.
3.1. TONG QUAN VE THIET KE CHIEU SANG

Ngay nay, van dé chiéu sang khong don thuan 13 cung cap anh sang
dé dat do sang theo yéu cau ma né con mang tinh chit my quan va tinh té.
Trong bat ky nha may, xi nghiép hay cong trinh cao dc ndo, ngoai
anh sang tu nhién (4nh sang ngoai troi) con phai dung anh sang nhan tao (do
cac nguon sang tao ra). Pho bién hién nay la dung dén dién dé chiéu sang
nhan tao vi chiéu sang dién c6 nhiing wu diém sau: thiét bi don gian, st dung
thuan tién, gia thanh ré, tao duoc anh sang gan gidng anh sang tu nhién, hoic
dé dang tao ra anh sang c6 mau sic theo y mudn.
Cac yéu cau can thiét khi thiét ké chiéu sang cho tda nha chung cu
duong 402 Thanh Son :
- Khong bi lo mat.
- Khong lo4 do phan xa.
- Khoéng c6 bong.
- Phai ¢ do roi déng déu.
- Phai tao dugc anh sang giéng anh sang ban ngay.
- Phai tao ra dugc anh sang theo yéu cau cua ting khu vue (vi du: &
phong ngu thi cdn anh sang mau vang tao ra cam giac am ap...).
Nhiém vu:
% Lua chon phuong phap tinh toan chiéu sang.
< Lua chon nguon sang cho cac dbi tuong cho chung cu.
% Xac dinh d6 roi (IX) cho tirng phong trong chung cu
% Xac dinh s6 luong bong dén, phan b dén.
< Chon day dan, CB, so do di ddy cua hé thong chiéu sang.

< Bang tong két chiéu sang toan chung cu
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Cac dang chiéu sang:
< Chiéu sang chung:

Chiéu sang toan bo dién tich can chiéu sang bang cach b tri 4nh sang
déng déu dé tao nén do roi déng déu trén toan bo dién tich can chiéu sang.

< Chiéu sang riéng biét hay cuc bo:

Chiéu sang & nhirng noi can c6 do roi cao méi 1am viée duogc hay chiéu
sang & nhitng noi ma chiéu sang chung khong tao du do roi can thiét.

%  Cac ché do lam viéc cua hé thong chiéu sang: 7

Khi h¢ thong dién 6n dinh ta cé chi€u sang lam vi¢c: dung dé dam bao
su lam viéc, hoat dong binh thudng ctia nguoi va phuong tién van chuyén khi
khong c6 hoic thiéu anh sang ty nhién.

- Khi mat dién hoic xay ra hoa hoan ta cé chiéu sang su ¢ (Str dung
ngudn cua may phat du phong): tao méi truong anh sang an toan trong truong
hop mat dién.

Do roi chiéu sang su cd & 16i thoat hiém, & hanh lang, cau thang khong
dugc nho hon 3 lux. O cac 16i di bén ngoai nha khong duge nho hon 2 lux. PO
roi dén trong nhiing tinh thé khan cap nhat c6 thé xay ra va trong thoi gian it
nhat 13 mot gio dé hoan tt viéc di tan.

Heé thong chiéu sang su cb ¢ thé 1am viéc dong thoi voi hé thong chiéu
sang lam viéc hodc hé théng chiéu sang su cd phai dwoc dua vao hoat dong tr
dong khi hé thong chiéu sang 1am viéc bj mat dién.

Chon @0 roi

Khi chon d6 ro1, can cha y cac y€u t6 chinh sau day:
-Kich thudc vat can phan biét khi nhin
-B¢§ tuong phan gitra vat va nén

-Khi d6 chéi ctia nén va vat khac nhau it , do tuong phan nho ( khoang
0,2)

-Khi d§ choi ctia nén va vat khac nhau & mirc do trung binh, dg tuong
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phan trung binh (tr 0,2 dén 0,5).
-Khi d6 choi ctia nén va vat khac nhau 16 rét, do tuong phan lon
(khoang 0,5).
-Mirc d6 sang ciia nén
- Nén xem nhu tdi khi hé s6 phan xa cua nén < 0,3
-Nén xem nhu sang khi hé ) phan xa cua nén > 0,3
- Khi dung dén huynh quang, khong nén chon do roi < 75 lux vi néu
thé sé tao cho ta 4nh sdng c6 cam giac mo t6i

Khi xac dinh tiéu chuan do roi trong tinh toan chiéu sang can phai lay
theo céac chi sb trong thang do roi.

Sau khi chon d9 roi tiéu chuén theo bang, khi tinh toan chiéu sang can
phai nhan thém hé s du trit Ky , tinh do gia cdi ctia bong dén, bui ban hay bé
mit phat sang bi cii. Tinh chat phan xa 4nh sang bi giam theo thoi gian, hé s6
du trir K¢ phu thudc vao chu ky lam vé sinh dén

Céc ngudn sang:

Pén soi dot

Hoat dong dua trén nhiét o débt néng & soi day tdc bong dén. Khi dién ap
dat 1én day toc thay doi thi nhiét do dbt nong sé thay doi nén do phat quang ciing
thay doi theo.

Peén soi dbt duge st dung trong cac khu vuc can thay doi do sang thong
qua nut diéu chinh dién ap. Vi nhiét do mau thép, c6 bd dén soi dbt rat thuan
tién cho viéc chiéu sdng murc thép va muc trung binh ¢ cac khu vyc dan cu va
thuong duoc st dung trong cac muc dich sinh hoat (khach san, vui choi) nho
su két hop véi cac bd phan phan quang (dén chum, dén chiéu hat...).

Uu diém:

-Nbi truc tiép vao ludi dién

-Kich thudc nhé

-Bat sang ngay
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-Gia ré
-Tao ra mau sac am ap

Nhuoce diém

- Hiéu suat chuyén d6i dién quang thap hon so véi cac loai dén khac.
Hiéu qua phat sang cta dén tir 10 dén 20 Im /w.

Tinh ning cua dén thay doi dang ké theo bién thién dién ap ngudn

Peén soi dot — Halogen:

bac tinh hoat dong ctia dén soi dot -halogen tuong tu nhu dén soi dét.

Pén soi dot — halogen c6 phan phat sang 1 soi dot dit trong moi truong
chat halogen & thé khi nén dén c6 hiéu suat chuyén doi dién quang rat 16n (dat gan
90%) va co do bén cao.

Do loai dén soi dét c6 dic diém do chiéu sang 16n nén thudng duoc ding &
cac khu vyc ma khoang cach tir nguon sang téi bé mit can chiéu sang tuong doi
16n nhur tién sanh, hanh lang, hay chiéu hit my thuat bén ngoai nha.

Trong céac khach san, céc loai den sgi dbt — halogen c6 cong suat nho, mau
sac am  s& duoc dung dé trang tri my thuat.

Pén hoi Natri ap suit thap:

Pén ¢6 dang 6ng doi khi 6ng co6 dang hinh chit U, chira Natri (khi
ngudi o trang thai giot) trong khi Neon cho phép mdi éng (4nh sang do da
cam) va bay hoi Natri.

Peén dugce str dung ¢ nhimg noi ma viéc thé hién mau khong quan trong
hay dung dé chiéu sang xa 10.

Hiéu qua phét sang cua dén c6 thé dat toi 190 Im /w, vuogt xa cac ngudn
sang khac. Nhung chi s6 mau ciia dén bang khong do su toa tia sang hau nhula
don sic.

Pén hoi Natri ap suat cao:

Pén ¢ kich thude nho dé duy tri nhiét 6 va ap suét va duoc 1am bang
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thuy tinh alumin, thach anh bi an mon bo1 Natri. 6ng dugc dat trong bong
hinh qua trimg hay hinh dng c¢6 dudi xoay.

Deén dugce sir dung chu yéu dé chiéu sang ngoai troi trong cac ving dan
cu nhu dudng phd, bén dd xe, mot sb cong trinh thé thao.

Hiéu qua 4nh sang cta dén c6 thé dat téi 120 Im /w, nhung chi s6 mau
ctia dén thap (R,20) nén dén c6 nhiét do thap

Peén huynh quang :

Hoat dong trén nguyén tic phong dién trong khi hiém do su va dap cua
cac hat dién tich v&i cac 16p chat phat quang phi trén mit trong ciia ong thuy
tinh. Tuy thudc vao cac loai khi hiém va cac chat phat quang ma c6 thé ché
tao dén c6 mau sic khac nhau. Hién nay c6 hai mau pho bién 1a sang lanh
(ding chu yéu trong cac gia dinh) va anh sang tring 4m giéng nhu anh sang
ban ngay (dung trong cac cao 6c).

Uu diém :

- Hiéu qua anh sang cao: 40 - 90 Im /W.

- Tubi tho 1au c6 thé dat tgi 10.000 gio.

-Quang thong cua dén it bi phu thudc khi di€n ap luodi bi giam

-D chéi trong dbi it.

- Trong luong nho.

-C6 thé tao duoc ngudn sang véi nhimg tap hop quang phd khac nhau.

- [t sinh nhiét.

Nhuoc diém :

-Co it loai cong suat khac nhau

-Kich thuéc 16n

- Can phai c6 thém thiét bi phu (chan luu, strater. ..).

- B§ phat sang ctuia dén giam nhanh sau khoang 100 gio st dung (con
khoang 85% so vé6i ban dau) sau d6 dén méi hoat dong on dinh

- Quang thong giam nhiéu & cudi tudi tho dén (con khoang 60%).
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Céc phuong phap tinh chiéu sang.

Hién nay, tinh toan chiéu sang c6 rat nhiéu phuong phap duoc sir dung,
nhung nhin chung né c¢6 2 phuong phap hién nay duoc sitr dung phd bién &
nuoc ta:

- Phuong phép cong suét riéng.

Phuong phép nay chi gan dang, chi 4p dung phuong phap nay khi  can
mudn udc lugng cong suat chiéu sang cta hé théng chiéu sang.

- Phuong phap diém.

Phuong phap nay thirong ap dung cho dbi tuong chiéu sang khong
dang hinh hop chir nhat, hodc khi c6 it nhat hai ngudn sang trd 1én. Phuong
phép diém ciing thudng st dung ddi véi chiéu sang dén hoi ty, dén pha, va
chiéu sang lam viéc khi chi sb dia diém it hiéu qua.

TINH TOAN CHIEU SANG CHO KHU VAN PHONG

Cong suét chiéu sang mot phong 1am viéc 16m?
Pcs = 24*16=384 W
Dién tich:16 m?

Dai: 4,0 m

Rong: 4,0 m

Cao: 3,3 m

Do roi yéu tiéu chudn yéu cau cho chiéu sang khu vyuc van phong:

Emin= 400 lux.

Tran : Tréng hé sb phan xa tran o w=0,7

Tuong : Xanh sang h¢ s6 phanxa tuong:  ,=0,5
, P

San . Gach hé s6 phanxasan : ¢=0,3

fe,

Str dung 1 loai deén: Beén huynh quang (dén tuyp) 36W, dai 1,2m. Ta su
dung bo dén gém 2 dén huynh quang 2*36W.

Do Peg = 384 W => s bd dén can sir dung trong phong :n =384/ 2,36

~ 6 bo dén, do d6 ta sé& sir dung 6 bd dén trong phong 1am viée va duoc bd tri
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thanh 2 hang mdi hang ¢6 3 bd dén duoc bé tri nhu trong hinh vé sau

e Ry e
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B6 tri dén chiéu sang cho 1 phong lam viéc.

Chon day dan va aptomat cho chiéu sang trong phong lam viéc.

Cong suat chiéu sang trong phong 1am viéc : Pcs = 6*2*36=432W

et 2 444

U#cosp 220%

LA

|

Chon déy dién ha ap, 16i dong mém nhiéu soi cach dién PVC .Chon
duogc day cap S= 1.25 mm?®, c6 dong cho phép 14 12 (A) c6 chéu day cach dién
PVC 14 0,8mm. Puong kinh day téng thé 3,1 x 6,2mm

Chon aptomat

lgmeb > 7,07 (A)

Chon loai 50AF kiéu ABE 53a cua hang LG c6 Iy =2,5 KA. 14, =15 A.

TINH TOAN CHIEU SANG CHO KHU VUC HQI TRUONG

Tda nha c6 3 phong hoi truong 16n cac phong c6 dién tich 1an luot 1a:

- Phong hoi truong: Dién tich 120m?

- 2 Phong hop s6 1 va s6 2: Dién tich 32m®

62



Céc phong hoi truong 16n nay duge dit trén ting 6 cua toa nha. Dién
tich con lai ctia ting dugc dung 1am khong gian giai lao va khu vé sinh.

* Cong sudt chiéu sang mot phong hoi truong 130m° Pes =
24*120=2880W

Di¢n tich:120 m’

Dai: 15,6 m

Rong: 7,8 m

Cao: 3,3 m

Do roi yéu tiéu chuan yéu cau cho chiéu sang khu vuc vin phong:
Emin= 20 lux.

Tran: Trang hé s6 phan xa tran : =0,7

Tuong : Xanhsang  hé sé phanxa tuong: 1g=0,5

San: Gach hé sb phan xasan : ¢=0,3

Str dung 1 loai dén: Beén huynh quang (dén tuyp) 36 W, dai 1,2m.

Ta str dung bo dén gdm 4 dén huynh quang 4*36W.

Do Pcs = 2880 W => s6 bd dén céan sir dung trong phong :

n = 2880/ 4*36 =20 bd dén

do d6 ta s& st dung 20 bd dén trong phong hoi trudng va duge bd tri

thanh Zhang mdi hang ¢6 10 bd dén va duge bd tri nhu trong hinh vé sau.
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Ch(_)n day dan va aptomat cho chiéu sang phong h()l truong 120m?

Cong suat chiéu sang trong phong 1am hoi trudng : Pcs = 2880W

Pes 2880

- = =29.1(A)
U'*cosgp 220% 045 o

== [cs=

Chon day dién ha ap, 16i d6ng mém nhiéu soi cach dién PVC .Chon
dugc day cap S =4 mm?, c6 dong cho phép 1a 38 (A) c6 chiéu day cach dién
PVC 14 1,2mm. Puong kinh soi1 3,57 = 0,02 mm.

+ Chon aptomat Iy > 29,1 (A)

Chon loai 50AF kiéu ABE 103a cta hang LG ¢6 Iy =5 KA. I4, =60 A

64



TINH TOAN CHIEU SANG CHO KHU VUC PUONG NOI BO

Puong nodi bo trong toa nha co chiéu rong 2,5m chiéu dai 12,4m Coéng
suét chiéu sang cho khu vuc duong noi bd 2,5x11,4= 30 m?

Dién tich:30 m

Dai: 12,4 m

Rong: 2,5m

Cao: 3,3 m

Do roi yéu tiéu chuan yéu cau cho chiéu sang khu vuc duong nodi bo :
Emin= 200 lux

Tran: Tréng hé sb phan xa tran :,= 0,7

Tudng : Xanhsang  hé sb phianxa tuong:,=0,5

San : Gach hé sb phan xa san: ¢=0,3

Str dung 1 loai den: Ben huynh quang (den tuyp) 36W, dai 1.2m.

Ta sé& sir dung 10 bo dén, mdi bd gom 2 dén huynh quang 1*36W duoc
bb tri thanh 1 hang.

Chon day dan va aptomat cho chiéu sang hanh lang

Cong suat chiéu sang trong phong 1am viéc : Pcs = 10*2*36 = 720W

=>lcs= Fes S 7.3 (A)

LU'*cosgp  220% 045

T

Chon day dién ha ap, 16i dong mém nhiéu soi cach dién PVC .Chon
dugc day cap S= 2,5 mm? c6 dong cho phép 1a 18(A) co chiéu day cach dién
PVC Ia 1,0mm. Buong kinh sg1 3,1 mm.

+ Chon aptomat lgme, > 7,3(A)
Chon loai 50AF kiéu ABE 103a cta hang LG ¢6 Iy =5 KA; l4, =15
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SO PO HE THONG PIEN TOA NHA CHUNG CU PUONG
402 THANH SON
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So dd bd tri chiéu sang tang 1
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So dd bb tri chiéu sang tang 2 dén tang 5
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CHUONG 4 : PHUONG AN KY THUAT
VA BIEN PHAP THI CONG

4.1. PHUONG AN KY THUAT THI CONG PIEN DAN DUNG
4.1.1. Quy trinh k¥ thuét lip dit dién dan dung :

« Lip dat cac dudng 6ng bao vé: cho phan day cap dién am tudng,
duong 6ng ngdm chay dudi long dit, mang cap trunking, thang cap (tray
cable, ladder cable...), cac dng dién noi. ..

.Lip dit cap dién: truc tiép vao hé thong dudng dng nodi trén.

-Lép dat ta di€n, bang dién: thuong 1a ta dién, bang dién téng dan vao
ting ting va ting phong.

-Lép dat cac thiét bi dién: cac loai thiét bi dién va may moc dung dién
nhu cong tac dén, 6 cdm dién, cac vat dung dién tir nhu tivi, tu lanh, may giat,
hé théng dén chiéu sang. ..

«Thuc hién cong tac d4u ndi: kiém tra, nghiém thu cac mbi ndi, ddu ndi
dién, thir nghiém va kiém tra kha nang van hanh.

-Duéi déy 1a di sau vao chi tiét cho ting budc phia trén

4.1.2.Ldp ddt hé thong bdo vé dwong diy dién :

« Hé thdng ong dit trong san bé téng duoc thuc hién ngay sau khi
don vi xay dyng dan xong 16p sat san: O nhitng noi chi c6 mdt 16p sat san,
6ng din s& dat ngay trén 16p sat, & vi tri c¢6 hai 16p sit san, 6ng s& duoc dit
gitta hai 16p sit san. O nhitng doan r&, cac éng nay s& duoc udn cong bang 10
x0, ban kinh & vao khoang 6 dén 9 lan duong kinh ong, dam bao chung ta co
thé d& dang kéo day va thay thé sau nay néu xay ra sy cd.

Tuyét ddi khong dung cac co ndi & nhitng doan r&: s& anh hudng truc
tiép dén viéc kéo day do khuc r& qua gat. O cac doan ré phan tir 3 nhanh day
tr¢ 1én nén dugc thuc hién trong cac hop.

«Cac 6ng chd dau kéo day phai duoc boc kin: tranh vat la lot vao trong

va gap kho khan trong viéc kéo day sau nay.
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Luu y khi lip dit 6ng di ngdm: nén lp dit sira khi xay tudng 5 ngay,
dé tuong da do cung, khong bi nut khi duc tuong, va chi nén duc sau khi cat
tuong. O cac vi tri phai cat dng va ndi, dau cit can duge lam tron dé tranh gay
xude day. Khoang cach giira 2 khép ndi >50mm so véi khoang gitra éng va
>25mm & doan cudi 6ng. Nén duoc cb dinh bang xi mang hoic bé tong sau
khi duge cb dinh bang thanh thép nim ngang hodc day thép cot.

« Ong di ndi trén tang k¥ thuat, trong hop k¥ thuat: phai duoc c¢b dinh
bang kep 6ng va khoang cach giita cac kep nén >1200mm. Khoan céc vit va
tac ké dé gan kep 6ng bang khoan dién.

«Tiéu chuan di éng dién Am san: dng di trong tudng nén di theo phuong
song song, ¢d doan cudi 1a hop chira cong tac, 6 cam. C6 dinh dng voi hop
bang khép ndi vin, hop dén di 4m trong san can nhét gidy, x6p va quan bang
keo phu kin, dé tranh lot vita vao. Ong ni phai cach van khudn >7mm, tranh
bi ran chan chim tran.

«Diing dng can nudc dé xac dinh vi tri va cao d6 cho hop dén, hop cong
tac: dam bao cac hop sau khi lap dit khong bi nghiéng, 18ch.

1.Ldp ddt cdp di¢n

o S luong day chi nén chiém <40% tiét dién dng: dé co thé dé dang
thay thé. Cac day nén duoc phan phdi ding khu vuc, dung bang mau trong
thiét ké.

«Lap dat day theo dung thir tu, vi tri trong so do cac ti phan phdi dién:
cac mdi ndi chi nén duge thuc hién trong cac hdp noi, hop 6 cam hodc hop
mang dén. Khong nbi day trong dng, tranh xdy ra cac su cd vé dién nhu chap
dién, cling nhu giup dé dang sira chita hodc thay thé sau nay.

«Tiéu chuan dau cap ndi: c6 dudng kinh phu hop voi tiét dién day, cap
dién d4u ndi vao cac thiét bi. cac mdi ndi nay phai ddm bao cach di¢n toan hé
thong, khong tring trén cac mat cat, khoang cach cac tuyén day hop 1y, khong

gy vuong viu, dién tré cach dién phai dat yéu cau theo TCVN.
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-Duong diy cap di phai chic chin: cap di ngam phai c6 do sau tdi thiéu
800mm, ludn trong éng PVC c6 bé tong bao vé, mat do day di trong éng va
mang phai <40% dé day tan nhiét tt, khong bi anh hudng boi cac phuong
tién luu thong bén trén.

2.Ldp dat tu dién , bang dién , cin cé tho chuyén moén cao va kinh
nghiém :

« Nin bang tén cua cac nhanh ra tur tu: dé tién cho viéc kiém tra va bao
dudng sau nay.

«Cac thiét bi bén trong t: phai dugc lap dat boi doi ngii cong nhan tay
nghé cao. Kich thudc va chi tiét cac thiét bi bén trong s& duoc ban giao cho
cht dau tu trong ban v& dé ho tién hanh san xuét, lap dat cling nhu c6 thé tu
van giam sat viéc thi cong sau nay. Tu s& duoc thiét ké, 1ap dit theo ding quy
dinh va dap tmg duoc tiéu chuan IEC.

«Thoi diém lap dat ti: ngay sau khi hoan thanh 16p son nudc mot.

«Day tiép dat: duoc rai tir vi tri dat ta phan phéi dén coc tiép dat. He
théng coc tiép dat dugc 1ap ngay sau khi san lap xong nén, dap tng cac sé do
dién tr& quy dinh trong thiét ké va quy pham.

.Dung dau cbt cap dé dau ndi: sau khi tu va bang dién dugc dua vao vi
tri dau ndi giira day tiép dat va thanh cai tiép dat.

3.Ldp dat cdc thiét bi di¢n

*Day dién, ap-to-mat, cong tic: phai dam bao ding chét luong, ching
loai dugc yéu cau trong ban thiét ké va ding theo éu cau ciia chu dau tu.

Dén chiéu sang, cong tac, 6 cam: dugc lép thot1 diém sau khi kéo day
va 16p son cong trinh da hoan thién.

*Hé thdng diy dan va thiét bi dién: nguyén 1y 1ap dat tuan thi quy trinh
quy pham k¥ thuat, thuong xuyén kiém tra, d6i chiéu véi ban vé thiét ké dé

phéi hop ding tién d6 v4i phan xay dung.
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*Vi tri hdp dién, hdp cho: phai lrflp dit chinh xé4c ca vé vi tri 1an d6 cao,
theo ding tuyén va phai c6 d6 chic chin. Cac dau day cho phai co6 ddu phan
biét, tranh 1an 10n.

*Tién hanh thtr x6ng dién, va hoat dong cia hé théng: ngay khi da lap
dat du cac thiét bi dién, néu chua dat yéu cau, kiém tra va stra doi kip thoi
trude khi ban giao dé dua vao st dung.

4. Thwe hién cong tic diu noi kiém tra:

«Cac dau rudt cap duoc bam dau cbt: ngay tir trude khi lap dat vao
diém ndi cua thiét bi, cac dau rudt cap phai duoc bam dau cdt, trr cac trudong
hop két cdu diém ndi tai thiét bi c6 cong suét nho.

*Trudc khi tién hanh d4u ndi: phai kiém tra can than so d6 dau ndi, hiéu
dién thé sir dung cua thiét bi dugc mé ta trong catalogue hodc trén tem nhan.

Gan ma sb thiét bi cho: hop ndi, dén chiéu sang, quat, may lanh, can

deén, tru deén...tao thudn lgi cho cong tac kiém tra va bao dudng sau nay.

72



PHUONG PHAP THI CONG

Ban v& mit bang combine

73



Mit bang cip ngudn cho
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Mt bang di 6ng chiéu sang
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M3t bang dién nhe
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M3t bang cap ngudn 6 cam
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KET LUAN

Sau 12 tuan nghién ctru va thuc hién dd an em d3 hoan thanh dé tai tt nghi¢p
v6i nodi dung dé tai: "Tinh todn va thiét ké hé thong cung cép dién cho toa

nha chung cw dwong 402 Thanh Son ". Bang kién thirc di dugc hoc trong
truong em da van dung va hoan thanh nén db an. P an di giai quyét duoc
van dé cung cip dién cho toa nha.

Tuy nhién bén canh d6 van con mot s khiém khuyét em thay con thiéu trong
d6 an nhu: Hé thong cung cap dién cho chita chay, bao dong ...

Do kién thtrc thuc té c6 han nén trong dd an ctia em khong co cac phan néu
trén. Qua d6 em mong nhin duoc su gdp ¥ cua thdy cd va cac ban trong 16p
dé d6 an nay ctia em duogc hoan thién hon nira.

Em xin chan thanh cam on Thay Nguyén Poan Phong d3 tan tinh hudng dan
gitip & em dé em hoan thanh d6 4n nay. Trong thdi gian hoc tap tai trudng em
xin chan thanh cam on tat ca cac thﬁy c6 gido trong bo mon Pién da day do
em dé em c6 duoc kién thire nhu ngay hom nay. D6 1a nén tang co ban gitp

em thyc hién do an tot nghiép ciing nhu 13 cho cong viée sau nay.
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