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CAc tir viét tat

TT Tir viét tat Y nghia cia tir
1 XNCN Xi nghiép cobng nghiép
2 NMCT Nha may ché tao
3 KHKT Khoa hoc k¥ thuat
4 TPL Tu dong dong 1ap lai
5 AT Ap td mat
6 BAPX Bién &p phan xuong
7 CCh Cung cép dién
8 MBA May bién ap
9 PTTT Phu tai tinh toan
10 TPP Tu phan phoi
11 TDL Tu dong luc
12 TTPT Trung tdm phu tai




Mé dau

Bai giang mon hoc Thiét ké hé thong cung cip dién duoc tap thé giang vién thuoc bo
mon K§ thuat dién bién soan nham phuc vu cho viéc giang day ctia giang vién va hoc tap
ctia sinh vién Trudng Pai hoc Cong nghé thong tin va Truyén thong - Pai hoc Thai Nguyén.
Tap bai giang nay duoc bién soan theo noi dung dé cuong chi tiét hoc phan Thiét ké hé
théng cung cép dién & trinh d6 dai hoc.

Noi dung tai liéu cung cép cho sinh vién céc kién thic co ban vé nhirng yéu cau co
ban ctia viéc thiét ké cung cap dién cho cac khu dan cu, trudng hoc, cac nha may, xi nghiép
cong nghiép. Bén canh d6 ciing hudng dan ngudi hoc sir dung cac cong cu thiét ké, tinh
toan nhu cac phin mém: Dialux evo, Ecoidial dé thiét ké chiéu sang va thiét ké cung cap
dién cho cac phu tai yéu cau. Noi dung tai liéu gom 5 chuong:

Chuong 1. Gidi thi€u chung.

Chuong 2. Thiét ké cung cip dién cho phan xudng, nha may, xi nghiép.

Chuong 3. Thiét ké hé thong cung cap dién cho khu vyc d6 thi.

Chuong 4. Thiét ké chiéu sang.

Chuong 5. Thiét ké lap dat tu bu va nang cao hé s6 cong suit.

Mic du tap thé tac gia da danh nhiéu thoi gian va cdng stc dé bién soan, song kho
tranh khoi thiéu s6t. Vay, chung tdi kinh mong quy thay cé va cac ban sinh vién déng gop
y kién dé cudn bai giang duoc hoan thién hon.

Xin trén trong cam on.



CHUONG |: GIOI THIEU CHUNG
Noi dung chinh cua chuwong

Chuong nay cung cip nhitng yéu ciu co ban cua viéc thiét ké hé thong cung cap
dién, bao gém cac yéu cau vé chat luong dién ning, mot sé cong thirc dé tinh toan, lra
chon thiét bi dién va céc ky hiéu thudng ding trong cac ban vé thiét ké dién.

Muc tiéu can dat dwocC ciia chuong

Sau khi hoc xong chuong hoc nay ngudi hoc s& trinh bay duoc nhiing yéu cau co
ban cua thiét ké cung cép dién, ap dung céc cdng thirc dé tinh toan thiét bi va sir dung céc
ky hiéu thuong ding trong cac thiét ké cung cap dién.

Bai 1: Téng quan vé thiét ké cung cap dién (Sé tiét: 3 tiét) [1], [4]
1.1. Nhitng yéu ciu co ban thiét ké cap dién

Pién 1a ngudn ning lugng sach duoc dung rong rai trong cac nganh cong nghiép,
dich vu va doi séng, phat trién rong khap tir thanh thi ¢én ndng than, tir mién xudi téi mién
ndi. Do vay viéc thiét ké cap dién dong vai tro vo cliing quan trong, dua ngudn dién dén cac
ho tiéu thy, dam bao chat luong, an toan vaéi gia thanh hop 1.

Cong nghiép ludn 1a khach hang tiéu thy dién 16n nhat. Trong tinh hinh kinh té thi
truong hién nay, cac xi nghiép 16n nho, cac to hop san xuat déu phai tu hach toan kinh
doanh trong cudc canh tranh vé chit luong va gia ca san pham. Pién ning thuc su dong
g6p mot phan quan trong vao gia thanh san pham, vao 15 14i cua xi nghiép. Vi thé dam bao
d6 tin cay cap dién va nang cao chat luong dién nang 13 mdi quan tdm hang dau cua cac dé
an thiét ké cap dién cho xi nghiép cong nghiép.

Viéc thiét ké cap dién cho cac khu vyc kinh té va sinh hoat 12 rit da dang véi nhiing
dic thi rat khac nhau. Khi thiét ké can khao sat, phan tich, can nhic ki dic diém, nhu cau
cua tirng khu vuc, timg d6i tuong sir dung dién méi c6 thé dé ra dugc phuong an thiét ké
cap dién hop Ii.

Bat ki mot ban thiét ké cap dién nao, cho bat ki ddi tugng ding dién nio, cling can
phai thoa min cac yéu cau sau day:

1.1.1. P4 tin cdy cdp dién

b6 1a mirc do dam bao lién tuc cép dién cho ho dung dién, diéu nay phu thudc vao
tinh chat va yéu cau ctia phy tdi. V§i nhiing cong trinh quan trong cap qudc gia nhu Hoi
truong Quéc hoi, Nha khach Chinh phu, Ngan hang Nha nudc, Pai st quan, khu quéan sy,

san bay, bén cang v.v... phai dam bao lién tuc cip dién & muc cao nhat, nghia 13 véi bét ki



tinh hubng nao ciing khong dé mat dién. Nhitng ddi tuong kinh té nhu nha mdy, xi nghiép
t6 hop san xut, tot nhat dit may phat dién dy phong; khi mat dién luéi s& dung dién may
phat cap cho nhimg phu tai quan trong nhu 10, phan xudng san xuat chinh... Khach san
cling nén dit may phat dién du phong. Nguoi thiét ké chi 1a ¢b van, goi ¥, gitp can nhic,
so sanh, lya chon phuong an cép dién. Cac khu vuc dan cu, cac nha cao téng c6 cau thang
may can phai dit may phat dién dy phong. Cac ho dan c6 diéu kién kinh té cho phép ciing
nén dat may phat dién du phong. Théa man cac diéu kién trén, viéc cung cép dién cho ho
ti€éu thu dam bao do tin cay cao.
1.1.2. Chdt luwong dien

Chat lugng dién duoc danh gia bang hai chi tiéu 13 tan s6 va dién ap. Chi tiéu tan sb
do co quan diéu khién hé théng dién qudc gia diéu chinh. O hé thong dién Viét Nam, tan
sd dugc gilt & mirc 49,5 dén 50,5 Hz. Khi thiét ké phai dam bao chat lugng dién ap cho
khach hang. O ludi dién trung 4p va ha ap chi cho phép dao dong dién ap quanh gia trj dinh
murc £5% (Ugm + 5%). O nhirng xi nghiép, phan xudng c6 yéu cu chét luong dién 4p cao
nhu xi nghiép may, hoa chit, co khi chinh xéc, dién tu... chi cho phép dao dong dién ap
quanh gia tri dinh muc £ 2,5% (Ugm £ 2,5%).
1.1.3. An toan

Tat ca cac cong trinh thiét ké cap dién phai co tinh an toan cao, bao gdm an toan
cho ngudi van hanh, nguoi st dung, nguoi stra chira va an toan cho chinh cac thiét bi dién
va toan bd cong trinh. Nguoi thiét ké ngoai viéc tinh chinh x4c, chon ding dung céc thiét
bi, cac khi cu dién, con phai nam viing nhitng quy dinh an toan vé nganh di¢n va nhiing
quy dinh an toan cac nganh khac co lién quan. Phai hiéu rd méi trudng lip dat hé thong
cap dién va nhiing dic diém cta dbi tugng cap dién. Ban vé& thi cong phai chinh xac, chi
tiét va day du v6i nhitng chi tiét dan rd rang, cu thé. Can nhin manh, khau lap dit co y
nghia hét strc quan trong, c6 thé nang cao hay ha thap tinh an toan cta hé théng cap dién.
Nhitng can bd ki thuat, can bo quan li, van hanh h¢ théng cép dién va nguoi su dung déu
phai c6 ¥ thirc chap hanh tuyét déi nhitng quy trinh, quy pham, quy tic van hanh va s
dung dién an toan. Cubi ciing, ngudi thiét ké phai chu y dén phong chdng chay n vé dién.
Cén phai cin cr vao tim quan trong ctia phu tai, ciia cong trinh, tinh toan chinh xac va day
du hé thong bao vé nhu bao vé chéng ngin mach, qua tai, chdng dong dién rd va nhiing
bao vé khac v&i muc tiéu cao nhit 1a loai trir, ¢o 1ap nhanh chéng chd bi hu hong ra khoi

ludi dién.



1.1.4. Tinh kinh té

Trong qué trinh thiét ké thudng xuit hién nhiéu phuong an. Vi du cdp dién cho xi
nghiép san xut hang tiéu dung nao d6 c6 nén dat may phat dién du phong hay khong, dua
dién dén noi tiéu thy bang duong day trén khong hay bang duong day cap, tuyén duong
day nén di hinh tia hay lién thong v.v... Mdi phuong an c6 wu, nhugc diém riéng, déu co
mau thuin giita hai mat kinh té va ki thuat. Mot phuong an dat tién thuong c6 wu diém 1a
d6 tin cdy va chit lvong dién cao hon. Thong thudng, dé danh gia kinh té phuong an cap
dién qua hai dai lugng: von dau tu va phi ton van hanh. Phuong an kinh té khong phai la
phuong 4n c6 von dau tu it nhat, ma 13 phuong an c6 tong hoa hai dai luong trén, sao cho
thoi han thu hdi vén dau tu 13 sém nhat. Phuong an duogc lua chon goi 1a phwong 4n t6i wu.
Ngoai bon yéu cau néu trén, ngudi thiét ké can luu ¥ sao cho hé thdng cap dién that don
gian, dé thi cong, d& van hanh, d& sir dung va dé phat trién v.v...
1.2. Tém tit cong thirc lwa chon thiét bi dién

1.2.1. Cdng thic chon cong sudt may biéen ap (MBA) ché tqo tai Viét Nam, nhizng may bién
ap nhdp khau vao Viét Nam da nhiét déi hoa

Vi tram dat IMBA Syms = Sy (1.1)
S
Véi tram dat 2 MBA g > ﬁ (1.2)

Cong thirc (1.2) dam bao cung cap dién 100% ngay ca khi sy ¢ mot may bién ap.
C6 thé chon cong suat may bién ap nhé hon néu khi sy ¢b mot may bién ap, cat cac phuy tai
cho rang khong quan trong trong thoi gian xay ra su c¢6. Cong suat may bién ap duoc lua

chon theo 2 cOng thtrc:

Syp = 87“ (1.3)
S
Sme 2 1& (1.4)

Trong d6: Ssc cong suat phai cap khi sy c6 mot may bién 4p.
Cong thirc chon cng suat may bién 4p (MBA) nhap khau vao Viét Nam chwa nhiét
dai hod, can phai dua vao hé sé hiéu chinh nhiét do kne, ké dén su chénh léch nhiét ¢6 moi

truong ché tao va mdi truong sir dung MBA

_1-%-9 (1.5)

K
he 100

Trong d6: - 01: Nhiét d6 trung binh mdi trudng sir dung MBA, °C
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- 02: Nhiét d6 trung binh m6i trudng ché tao MBA, °C

Vay cong thirc chon cong suit MBA c¢6 ké dén hé s6 hiéu chinh nhiét d6 nhu sau:

S
Vi tram dat IMBA Sy = —— (1.6)
khc
7. - Slt
Vi tram dat 2 MBA Simg T2k 2.7)
1T Mhe

1.2.2. Lwa chon may cdt dién (MC)
May ciat dién duoc chon va kiém tra theo cac diéu kién duoc ghi trong bang 1.1

Bang 1. 1: Cac diéu kién chon va kiém tra may cit

TT Cic dai lwong lra chon va kiém tra Picu kién
1 | Dién ap dinh mic Usm (KV) Udmmc = UdmLp
2 | Dong dién dinh mac I (A) lammc = livmax
3 | Dong cat dinh muc (KA) lcam >IN
4 | Cong suat cat dinh mic (MVA) Scam> SN’
5 | Dong dién on dinh dong (KA) lodd > Ixk
6 | Dong dién 6n dinh nhiét (KA) Lo ttq_d
nhdm

1.2.3. Lua chon may cdt phu tai (MCPT)

May cat phu tai bao gdm dao cat phu tai két hop véi cau chi. Trong d6, may cat
phu tai dé dong cit dong phu tai, con cau chi dung dé cit dong ngan mach, duoc lua chon
ghi ¢ bang 1.2.

Bang 1. 2: Piéu kién chon va kiém tra may cat phu tai

TT Cac diéu Kién chon Piéu kién
1 | bién ap dinh mrc (KV) Udmmc = Udmip
2 | Dong dién dinh mtc (A) lammc > livmax
3 | Dong dién 6n dinh dong (KA) lodd > ixk
4 | Dong dién dinh mc cua cau chi (A) lamee > livmax
5 | Dong cit dinh muc cua cau chi (KA) leam = |7
6 Cong suat cat dinh mic cuoa cau chi Sen > S
(MVA)
Trong do6:

UdimLp: Pién dp dinh mirc cua ludi dién (KV)



leb: DOng dién lam viéc 16n nhét di qua may cit, xac dinh theo so dd cu thé.

., I”: dOng ngan mach vo cong va sidu quéa do, trong tinh toan ngan mach ludi cung
cap dién coi ngan mach 1a xa ngudn cac tri sé nay bang nhau va bang dong ngan mach chu
Ki.

lx: dong dién ngan mach xung kich, 1a tri s tirc thoi 16n nhét cia dong ngan mach:

i, =182l (1.8)

S™: C6ng suat ngan mach:

S =3u,I" (1.9)
tanam: thoi gian 6n dinh nhiét dinh mirc, nha ché tao cho twong @ng Vi Innam (hoic
lodnh)

tqa: thoi gian quy d6i, xac dinh bang céch tinh toan va tra d6 thi. Trong tinh toan
thue té 1u6i trung ap, ngudi ta cho phép Iy tqq bang thoi gian ton tai ngdn mach, nghia 1a
bang thoi gian cit ngan mach.

ke (1.10)

tnhdm

Cdm — Inhdm = Ioo

Déi véi cac thiét bi dién c6 Iam>1000 (A) khong can kiém tra on dinh nhiét.

Vi du 1: Tram phan phdi trung tam 22 (KV) ctia 1 nha méy ¢& 16n ¢6 so d6 cho trén hinh
1.1. Yéu cau Iya chon cic may cat phu hop. Biét cong suét tinh toan ciia nha may 1a 8000
(kVA). Nha may duoc cap dién tir tram bién ap trung gian 110/22 (kV) cach 3 km bang
duong day tai dién trén khong PDK — 2 AC — 95, may cit dau ngudn loai 8BJ50 cua
SIMENS ¢0 lcam = 25 (KA).

22(kV)

DDK- 2AC - 85:3km
J\ P

BATG
@P-.'CT
N MCLL

@um
po1-22(kV)| F —<TF>— [PR2-22(KV)
r-:m@ Mcs MCS @ MC16

N N N N

Hinh 1. 1: Tram phdn phéi trung tam 22 (kV) cia nha may dung so d6 1HTTG phan
doan bang MCLL.
Nhu vay, chon 1 ti may cat 8DC11 cho tram PPTG ctia nha may.

Vi du 2: Tram ap phan phbi 1000(kVA)-22/0,4(kV) cap dién cho khach san diing méy cat
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phu tai (DCPT-CC) 22 (kV). Biét dong ngan mach sau cau chi trung ap I’ = 8 (kA), yéu
cau lya chon may cit phu tai cho TBAPP.
Gidi
Dong lam viée cuc dai 13 dong dinh mirc ciia bién ap véi gia thiét khong cho bién 4p qua
tai (néu cho bién ap qua tai thi: lgt= 1,25iams (tram 1 may), lqt =
1000

dmB — 22\/5

Chon dung dao cat phu tai cia ABB két hop vai bo cau chi dng ctia Siemens ¢6 céc thong

1,4 lgmg (tram 2 may)

I =26,27(A)

Ivmax

s6 k¥ thuat ghi trong bang sau:
Thong $6 ky thuat cua dao cit phu tai do ABB ché tao:

Loai dao ciit phu tai Uam (KV) lam (A) INmax (KA) Inss (KA)
NPS 24 B1/Al 24 400 40 10
Bang thong s k¥ thuat cau chi 6ng do Siemens ché tao:
Loai ciu chi ng Udm (KV) lam (A) INmax (KA) Ings (KA)
3GD1 406 -4B 24 32 31.5 27
Cin ctr dong ngan mach da cho, 1ap bang kiém tra b DCTT-CC.
Bang 1. 3: Bang kiém tra DCTT-CC da chon
TT | Cac diéu kién chon va kiém tra Két qua
1 | bién ap dinh mue (KV) UdmeppT-cc =24 2 Ugmrp = 22
2 | Dong dién dinh muc (A) lémcopt = 400 > livmax = 16.27

3 | Dong dién on dinh dong (KA) loga =40 > ixc = v/2.1,8.8 =20,3

odnh 10 © 4 ’ '\’
nhdm

limee = 22 > livmax = 26,27
chm = 40 2 I’,: 8

4 | Dong 6n dinh nhiét (KA)

5 | Dong dién dinh murc ctia cau chi (A)

6 | Dong cat dinh muc cta cau chi (KA)

Cong suét cat dinh mic cta cau chi . .
7 S =/3.24.40> 8" =+/3.8.23 Scam = S
(MVA)

1.2.4. Lira chon cau chi, dao cach ly cao ap

Cau chi 1a phan tir ‘yéu’ nhat trong hé théng cung cp dién do ngudi thiét ké tao ra
nham cat dirt mach dién khi c6 dong dién 16n qué tri s6 cho phép di qua. Vi thé chiic nang
ctia cau chi 12 bao vé qua tai va ngin mach. Can luu y 13 day chi ché tao rat khé dong nhat

tiét dién va kho khur hét tap chat nén lam viéc khong dugc tin cay lam, khong cat dong that



chinh xac, vi thé chtic ning chu yéu 1a bao vé ngin mach, cau chi 12 Dao cach ly (con goi
13 cAu dao) c6 nhiém vu chu yéu 1a cach ly phan c6 dién va phan khong c6 dién tao khoang
cach an toan trong thiy phuc vu cho cong tac sira chira, kiém tra, bao dudng. So di khong
cho dao céch ly dong cit mach khi mang tai vi khéng c6 bo phan dap hd quang. Tuy nhién,
c6 thé cho phép dao cach ly dong, cat khong tai bién 4p khi cong suat may khong 16n
(thudng nho hon 1000kVA). Cau chi dao cach ly dugc ché tao véi moi cp dién ap. Trong
luéi cung cap dién, cau chi co thé dung riéng 1é, nhung thuong dung két hop véi dao cach
ly hodc dao cit phu tai. Dao cach ly ciing c6 thé dung riéng 1é, nhung thuong dung két hop
v6i may cét va cau chi du phong bao vé qua tai cho aptomat hoic khéi dong tir.

* Lya chon dao cach ly, cu chi cao ap
Trong ludi dién cao 4p, cau chi thuong dung & cac vi tri sau:

- Béo vé may bién dién ap

- Két hop véi dao cat phy tai thanh bd mdy cat phu tai trung ap dé bao vé cac duong
day.

- Dit phia cao ap (6, 10, 22, 35 kV) cac tram bién 4p phan phdi dé bao vé ngan
mach cho may bién ap.

Cau chi duoc ciu tao nhiéu loai, nhiéu kiéu, ¢ dién ap trung phé bién nhéat 14 cau chi
ong. Ciing nhéc lai 1 & dién 4p trung nguoi ta con thudng dung cau chi tu roi (CCTR) thay
cho bd cau dao - cau chi (CD-CC)

Trong ludi dién cung cap trung va cao ap, dao cach ly it ding riéng ré thuong ding
két hop.

- Két hop v6i may cat trong tii may cat hoic bo MC-DCL

- Két hop v6i cau chi trung 4p dat tai cac tram bién ap phan phdi.

Cau chi va cau dao cach ly trung, cao ap dugc chon va kiém tra theo cac diéu kién
ghi trong bang 1.4 va 1.5.

Bang 1. 4: Cac diéu kién chon va kiém tra dao cach ly

TT | Cac diéu ki¢n chon va kiém tra Két qua
1 | bién ap dinh mirc (KV) UdmpcL = UdmLb
2 | Dong dién dinh muc (A) lampcL 2> livmax
5 t
3 | Dong dién on dinh dong (KA) loanh > 1, tq—d
nhdm

Bang 1. 5: Cac diéu kién chon va kiém tra cau chi
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TT | Cac diéu kién chon va kiém tra Két qua

1 | Dién ap dinh muc (KV) Udmcc = UdmLp
2 | Dong dién dinh muc (A) lamcc 2 livmax
3 | Dong cit dinh mirc (KA) lamce > 17
Cong suét cit dinh muc cia cau chi )
4 Scam =S
(MVA)

Vi du 3: Tram bién 4p cia mot x nong nghiép dit 1 may bién ap 320 (kVA) dién ap 10/0.4
(kV). Biét rang tram dugc cip dién tr TBATG 35/10 (kV) ctia huyén cach 3 km bang PDK
— 10, day AC — 35. May cét dau duong day 1a cua Lién X6 (cii) d3 mat catalog. Yéu ciu
tinh toan 2 phuong an:
1. Chon cau chi tu roi 10 (kV) cho tram
2. Chon BDL - CC 10 (kV) cho tram
3. Lua chon cau dao, cau chi ha ap

O ludi ha ap thuong goi dao cach li 1a cau dao. Nguoi ta ché tao cau dao 1 pha, 2
pha, 3 pha, véi s6 cuc khéac nhau: 1 cue, 2 cuc, 3 cuc, 4 cuc. Vé kha nang dong cit, cAu
dao duogc ché tao gff)m hai loai:

- Cau dao (thuong, khong tai) chi 1am nhiém vu cach li dong cat khong tai hodc
dong nho.

- Cau dao phuy tai 1am nhiém vu cach li va dong cat dong phu tai.

Cau chi ha 4p ciing duoc ché tao gom 3 loai.

- Cau chi thong thuong (khong 1am nhiém vy cach li, cat tai)

- CAu chi cach li c6 mot dau cb dinh, mdt ddu mé ra duoge nhu dao cach li lam nhiém
vu cach li nhu cau dao.

- Cau chi cit tai 1a cau chi cach ly c6 thé dong cat dong phu tai nhu cau dao phu tai.
Ngudi ta cling ché tao bo cau dao - cau chi theo 2 loai:

- B6 ciu dao - cau chi thong thuong

- B6 cau dao phu tai - cau chi
Béang 1.6 chi ra ki hi¢u, so dd va chuc nang cua tung loai cau dao, cau chi ha ap.
Cau chi ha ap duogc dac trung boi 2 dai luong:

lac - dong dinh mirc ciia ddy chay cau chi,

lvo - dong dinh muc cta vo cau chi (bao gdm ca dé va nip).

Khi Iyra chon cau chi ha ap phai Iyra chon ca Iac Va lvs. Thudng chon lve 16n hon lge



vai cap dé khi day chay dut qua tai, ngan mach hodc khi can ting tai ta chi can thay day
chay chir khong can thay vo. Ki hiéu day du cau chi ha 4p cho trén Bang 1.6:

Bang 1. 6: Mt s6 loai cau chi ha ap

TT Loai Ky higu Chirc nang
Cau dao (dao cach ,
ut 5)‘ ( Cach ly, dong cit mach dién c6
y CD (DCL) dong dien nhé
Cau dao phu tai 5
2 | (dao cit phu tai) CDPT Céch ly, dong cat phu tai
1 '_I r
3 | CAuchi I_'CC Bao vé qué tai va ngin mach
4 | Cau chi cach ly = Cach ly, bao vé quéa tai va ngan
CCCL mach

= o | Bao vé qua tai va ngan mach

5 | Cau chi cit tai , .
CCCT Dong cat dong dién phu tai
6 Bcf? cAu dao — cau I_'CD cc Bao vé qua tai, ngan mach, céch
chi ly
- Bé‘céu dao phu tai — 5 Béao vé gué tai va ngan mach
—cau chi CDP Dong cat dong dién phuy tai

Luuy:

- Khi n6i cau chi 100 (A) nghia 14 cau chi ¢6 Ivs = 100 (A)

- Khi n6i b6 cau dao - cau chi 100 (A) 1a: lcp = lyecc = 100 (A)

Trong luéi ha ap, cau chi va cau dao thuong dugc dat kha xa nguén (TBAPP) vi thé
dong ngan mach qua ching dii nho, nén khong can kiém tra cac dai lugng lién quan dén
dong ngén mach.

1.2.5. Lua chon may bién dong (BI)
Bang 1. 7: Lwa chen may bién dong
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TT Cic dai lwong chon va kiém tra Piéu kién
1 | bién ap dinh mic (KV) Udmsr = UdmLp
\ A A . . | _ IIvmax
2 | Dong dién so cap dinh muc (A) anel =1 o
3 | Dong dién thtr cap dinh murc (A) lam = 5 hodc 1
3 | Céng suat dinh mic VA Sam > Sperc
4 Cép chinh xac 0,2; 0,5; 1; 1,5; Ivra chon
L R ixk
5 | Hé s6 6n dinh d¢ ky >
¢ s0 on dinh dong d \E'dmsc
2 It
6 | Hé s6 6n dinh nhiét Kogon > ety

dmSC tdmnh

1.2.6. Lira chon may bién dp do lirong (BU)
Bang 1. 8: Lwa chen may bién ap do lwong

TT

Cac dai lwong chon va kiém tra

Diéu kién

Pién ap so cap dinh muc (KV)

U1dmBu = UdmLD

100

2 | Dién ap thir cap dinh muc (V) Uy =10 va 7

3 | Cong suat dinh mic VA Sdam > Sptrc

4 Cép chinh xac 0,2;0,5; 1; 1,5; luva chon
Trong do:

- l1dm, U1am: DOng dién dinh murc va dién 4p dinh mirc phia so cap.

- l2dm, Uzam: DOng dién va dién ap dinh murc phia thir cap.

- lvmax: DOng dién phu tai 16n nhat di qua may bién dong.

100 .
- U2dm = 100V va EV lua chon cho do luong va bao vé, néu chi dung cho do luong, chon

U2dm =100 V.

1.2.7. Lwa chon sir cdch dién
Bang 1. 9: Cac diéu kién chon va kiém tra sir cach dién

TT Cic dai lwong chon va kiém tra

Diéu kién

1 bién &p dinh mirc (KV)

Udm > UdmLD

2 Dong di¢n dinh muc (A)

lams = livmax




3 Luc cho phép tac dong 1én dau str, KG Fcr > kFpn

4 Dong dién 6n dinh nhiét cho phép, KA ldmoh 2> oo

Trong d6: - Fep: Luc cho phép tac dong 1én dau st.
- Fep = 0,6 Fpn (Iuc pha hoai)
- k: Hé s6 liéu chinh.

- H, H': chiéu cao ghi trén hinh 1.2.

ez = F, J.- |
=P =4t
. - T’W‘V_{II_{
T{\ o, U
Hinh 1. 2: Thanh dan dat trén sir
1.2.8. Lua chon cau dao — Cau chi ha &p

a) Cau dao ha ap
Cau dao ha ap dugc chon theo hai diéu kién:
Udmep = UdmLp (1.11)
lamep 2> livmax (1.12)
Trong do:
- Udmep: Dién 4p dinh murc cau dao
- Udmrp: Pién dp dinh muc ludi dién ha ap.
- lamep: DOng dién dinh murc ciia cau dao
- livmax: Dong dién phu tai 16n nhat di qua cau dao
Ngoai ra con phai chii ¥ dén s6 pha dé chon s6 cuc phi hop, cau dao dit trong nha hay
ngoai troi.
b) Lua chon cau chi ha ap
- Chon cau chi ha ap trong ludi dién thip sang, sinh hoat
Cau chi dugc chon theo 2 diéu kién:
Udmee = Udmep (1.13)
ldmee = livmax (1.14)
- Chon céu chi ha ap cho ludi dién cong nghiép
- CAu chi bao vé cho 1 dong co.
Cau chi bao vé cho 1 dong co dugc chon theo 3 diéu kién:

Udmcc > UdmLD (1 15)
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ldce > livmax = Kilampc

| k..l

mm __ *mm _dmDC

[24 [24

l, >

- Cu chi téng bao v¢ cho mdt nhém dong co.
Cau chi téng bao vé cho mdt nhém dong co duge chon theo 4 diéu kién:

Udmcc > UdmLD

n

Idcc 2 Z kti IdeCi

i=1

K.l

mm ~dmDC
(04

I
mm _
IM =—==
(94

n

Immmax + Z kti IdeCi

i=1

Iy 2
a

lac > ldc ctia cau chi nhanh 16n nhat, it nhét 2 cap

Trong do6:
- Udmee: Dién 4p dinh muc cau chi
- Udmrp: Pién ap dinh muc luoi dién ha ap.
- lge: DOng dién dinh muc cta day chay cau chi
- ke: Hé sb tai cua dong co, léy theo thuc té, néu khong biét chon ky= 1
- Imm: Dong dién mdé may
- lgmpc: Dong dién dinh mtrc ciia dong co
- Kmm: Hé s6 mo may cua dong co.

+ Vi dong co 16 to 10ng s6¢ kmm = 5-7;

+ kmm =5 DOng co mo may nhe (khong tai);

+ kmm= 7 Dong co md may nang (co tai).
- Imm max: DOng dién m& may 16n nhét trong nhom dong co.

o: Hé s6 dugc 1ay nhu sau:

(1.16)
(1.17)

(1.18)

(1.19)

(1.20)

(1.21)

(1.22)

+ V61 dong co mé may nhe hodc mé may khi khong c6 tdi nhu may bom, quat

gid, may cit got kim loai: . = 2.5

+ V&i dong co mo may ndng (cod tai) nhu can cau, can truc, may nang, bang tai: o

=1.6.

Trong cong thirc chon cau chi tong, hé s6 o lay theo tinh chat ctia dong co mé

mMay €O Imm max



1.2.9. Lira chon Ap t6 mat

Ap t6 mat duge lua chon theo 3 diéu kién:

Udma = UdmLp (1.23)
léma = livmax (1.24)
chmA 2 IN (125)

Trong do:
- Udma: Dién ap dinh mure cua ap to6 mat
- Ugmrp: Dién dp dinh muc cta ludi dién
- lgma: DOng dién dinh mtrc ctia 4p t6 mat
- livmax: DOng dién phu tai 16n nhat di qua ap t6 mat
- lcama: DONQ dién cat dinh muc cia ap t6 mat
- In: DOng dién ngan mach 6n dinh.

Ngoai ra, khi chon ap t6 mat phai chii y dén s6 pha dién ap sir dung: 1 pha, 2 pha, 3
pha dé chon sb cuc cua ap t06 mat cho phu hop loai 1 cuc, 2 cuc, 3 cuc, 4 cuc. Ap t6 mat
chéng 0 s tu dong cat nguén dién véi cac trj s6 dong dién ro dugc ché tao nhu sau: loai
30mA, 100mA, 200mA, 300mA, 500mA. Tuy diéu kién cu thé va yéu cau ki thuat ciia phy
tai, an toan cho khach hang ma chon dong dién ro cho phu hop.

1.2.10. Lwa chon cong tdc to va khéi dong tie

Cong tic to 1a khi cu dién dung dé dong cit ty dong mach dién. Khi ché tao cong
tic to, nha ché tao dam bao cong tic to dong & diéu kién nang né nhat nhu dong dién dé
khoi dong dong co khong ddng bo roto 10ng soc, dong dién khoi dong co thé bang 7 lan
dong dién dinh mirc cua dong co ma tiép diém cua cong tic to khong bi mai mon. Pong
thoi cong tic to ciing c¢6 thé cat duge dong dién phu tai, dong dién qua tai, tham chi ca
dong dién khaoi dong cuia dong co néu viéc khoi dong dong co khong thanh cong.

Chirc ning cta cong tic to khong cat duge dong ngin mach, do vy ¢ mach dién
nguoi ta dat 4p t6 mat hay cau chi dé bao vé cac dang ngz‘m mach cuia mach dién. Vi vay,
khi Iya chon cong tic to khong can chon theo diéu kién cat dong dién ngén mach.

Chon cong tac to va khoi dong tur phu thudc vao loai dién ap: mot chiéu hay xoay
chiéu, loai phu tai dién trd, dién cam, dién dung va ché d6 1am viéc cua phu tai, dai han,
ngén han 13p lai.

Khoi dong tir 14 cong tac to cong véi role nhiét, viéc lya chon khéi dong tir chinh 1a
viéc chon cong tac to va chon role nhiét. Role nhiét diung chu yéu dé bao vé chong qué tai
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cho dong co dién. Viéc lya chon cong tac to va khai dong tir dugc ghi ¢ bang 1.10:

Bang 1. 10: Cac diéu kién chon va kiém tra cong tic to va khéi dong tir

TT Cic dai lwong chon va kiém tra Piéu kién

1 | Dién ap cach dién cua cong tic to Ugmco V) Udmep = UdmLD

2 | bién ap cudn day dé déng mo cong tac to Udm (V) | Udmed = Uak

3 | Dong dién dinh mirc cua cong tic o Iam (A) lamcT > livmax

Cong suat dinh mic dong co 3 pha loai AC-3,
4 Pamct 2Pampc
Pampc(KW) (hP)

5 Tiép diém phu can lua chon Chon theo thuc té

6 | Do bén co (chu ki dong cat) Chon theo yéu cau

7 | Dong dién dinh murc cua ro le nhiét Iamrn (A) ldmrN = ldmdc
Trong do6:

- Uamep: Dién ap cach dién giira cac pha véi nhau, giita cac pha voi dét cia cong tic to.
Pong thoi 1a dién ap dam bao cach dién gitra tiép diém dong va tiép diém tinh khi chung
mo ra.

- Udmrp: Pién ap dinh muc cua ludi dién

- Udmea: Pién ap dinh mirc cudn day dung dé dong mo cong tic to (diéu khién cong tic to).
- Uak: Dién ap diéu khién chung cua ta dién. Vi ngudn xoay chiéu 3 pha, thuan tién dung
Uak = 220V-AC, dong thoi dién ap cudn day Udmes = 220 V-AC

- lamcr: DONG dién dinh muc cua cong tic to

- lep: DOng dién di qua tiép diém cua cong tic to. Néu phu tai 1a dong co dién, c6 thé tinh
livmax = lampc (dONg dién dinh mrc cua dong co).

- Loai AC - 3: phu tai dong co dién roto léng soc, dong dién khéi dong co tri s6 tir 5 - 7 1an
dong dién dinh murc cuia dong co. (Loai AC1: phu tai di¢n tré. loai AC-4, AC-2: phu tai
dong co c6 ham hay lam viéc ngén han Idp lai. Loai AC-4, AC-2 cong tac tu dong cit nang
né hon).

- Pamer: Cong suat dinh mire di qua tiép diém cua cong tic to.

- Pampc: Cong suat dinh murc dong co dién.

- lamrn: DONg dién dinh mirc cua role nhi¢t. Role nhiét duogc ché tao c6 mot khoang diéu
chinh dong dién bao vé dé phi hop véi nhiéu loai cong suat dong co. Gia tri dong dién
dinh murc (Iamrn) clia role nhiét chi 14 gia tri trung binh ¢ giita khoang diéu chinh ma nha

ché tao da cai dat san.



- lampc: Dong dién dinh murc cia dong co ma role nhiét can bao vé.

1.2.11. Lwa chon thanh gop
Bang 1. 11: Cac diéu kién chon va kiém tra thanh gop

TT Cac dai lwong chon va kiém tra Diéu kién
1 | Dong dién phat nong lau dai cho phép (A) Ki.ko.lep > lep
2 | Kha ning 6n dinh dong (kG/m?) Gep = Ot
3 | Kha ning 6n dinh nhiét (mm?) F>al.ft,
Trong do:

- k1 = 1 v6i thanh gop dat ding
- k1 =0.95 véi thanh gép dat ngang
- ka: Hé s6 hiéu chinh theo nhiét d6 méi trudng (tra s tay)
- & : ing suét cho phép cua vat liéu ché tao thanh gbp.
V6i thanh gop nhom: cepal = 700 kG/cm?
Véi thanh gop dong: oepcu = 1400 kG/cm?
- 6. Ung suét tinh toan xuat hién trong thanh gop do tac dong cua luc dién dong do dong

dién ngan mach gay ra.

an:%,kG/cm2

M: mO men uon tinh toan

M =i‘|, kGm
10
F. =1,76.107 lixk,kG
a

1: Khoang céch gitra cac st d& thanh gép cia 1 pha, cm

a: khoang cach giira cac pha ctia thanh gép, cm

W: m6 men chdng udn cua thanh gép, tinh theo cong thirc twong Gmg véi timg kiéu thanh
gop trong bang 1.12

Bang 1. 12: M6 men chéng udn caa céc loai thanh gop (W)

Thanh chir nhat Thanh chir Thanh tron Thanh tron
Pit dung (a) | Dat ngang (b) | nhat réng (c) (d) rong (e)
3 3 3 K3 3 3_ A3
w=on w = wo=h wom w P -d)
6 6 6 32 32
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1.2.12. Lwa chon tiét dién day ddn va tiét dién dady cdp dién
Chon tiét dién day din va tiét dién day cap dién c6 3 phwong phép.
a. Chon tiét dién day theo mat do kinh té ctia dong dién Jk (A/mm?)

Cong thuc tinh dé chon tiét dién day dan:

|
F. = J—“,mm2 (1.26)
tt

Trong do:

- Fu: tiét dién day dan tinh toan, sau d6 tra s6 tay tim tiét dién ddy dan theo tiéu chuén, lay
gia trj gidi han trén khi tra s6 tay gan nhat v6i Fu.

- ly: dong dién tinh toan 16n nhét di qua day dan. Pa xac dinh & phan tinh toan cong sut
phu tai.

- Jke: mat d6 dong dién kinh té.

Bang 1. 13: Tri 56 Jkt (A/mm?) theo Tmax va loai day

Tmax (h)
TT Loai day
< 3000 3000 - 5000 >5000
1 | Day dong 2,5 2,1 1,8
2 | Day AC-A 1,3 1,1 1
3 | Céap dong 3,5 3,1 2,7
4 | Cap nhdm 1,6 14 1,2

Chon tiét dién day dan theo mat do dong di¢n kinh té (Jkt) chi &p dung cho ludi dién
cao ap, vi & udi dién nay cac phu tai khong nbi truc tiép vao dudng day, vi vay yéu cau vé
chét luong dién ap khong doi hoi khit khe nhu ¢ ludi ha ap.

b. Chon tiét dién day dan theo ton that dién ap cho phép AUcp
Trinh ty xac dinh tiét dién day din theo ton that dién ap cho phép AU¢p nhu sau:

- Cho mot gia tri X1 1an can tri s6 0,4Q/km, tinh duoc:

QX Ql
A" == =X ==V (1.27)

dm dm



- X4c dinh thanh phan t6n that dién 4p trén dién tro cua dudng diy AU:

AU’: AUcp - AU”, Vv (128)
Xéc dinh tiét dién day dan theo AUcp
AU =R _PPL (1.29)
Udm FU dm
Tir (1.29) tinh duoc tiét dién day dan:
p.Pl 2
F, =——5—— mm 1.30
TET (1.30)

- Can cr vao Fy tra s6 tay tim tiét dién day theo tiéu chuén, 1y gi6i han trén gan nhat véi
Fit.
Trong do6:
- AU": Tén that dién ap do dong dién phu tai di qua dién khang X cua dudng day giy ra
V)
- Q: cong suat phan khang tinh toan truyén tai trén duong day (kVAr)
- I: chiéu dai duong day (km)
- AU¢p: Ton thét dién ap cho phép 1ay theo quy dinh (V)
- p: dién tré sut cua day dan (Qmm?2/km)
- Udm: di€n ap dinh murc duong day (kV)
- P: cOng suit tic dung truyén tai trén dudng day, dugc tinh & phan xac dinh cong suit tinh
toan cua duong day (kW).
Phuong phap chon tiét dién ddy dan theo AUcp, chi 4p dung cho dudng day ma khoang
cach truyén tai dai, & d6 ton that dién ap rat dé bi vi pham theo tiéu chuan cho phép.
¢) Chon tiét dién day din theo dong dién phat nong lau dai cho phép (lep)
Cong thirc tinh dé chon tiét dién day dan theo Icp
k.K,. 1, =1 (1.31)

cp = 't
Trong do: ki: hé s6 hiéu chinh ké dén sy chénh 1éch nhiét d6 moi truong ché tao v&i moi
truong dit day din (tra sb tay).

ko: hé s6 hiéu chinh nhiét do ké dén s luong day cap dit chung mot rainh 0 <k <1 ... (tra
50 tay)

lcp: DOng dién phat nong 1au dai cho phép. Nha ché tao cho tng Véi timg loai tiét dién day

(tra so tay).
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lu: DONg dién 1am viéc 16n nhat truyén tai qua day dan. Pa dugc tinh ¢ phan xac dinh phu
tai tinh toan cua duong day.
Sau khi tiét dién ddy dan d duoc chon, can phai kiém tra diéu kién voi thiét bi bao vé:

- Néu bao vé bang cau chi:

okl > o (1.32)

2-0ep = o
Trong do:

o =3 ciu chi bao vé dong co dién

a = 0,8 ciu chi bao vé mach dién chiéu sang, sinh hoat.
- Néu bao vé bang ap to mat

KKyl > 1’215’% (1.33)
Trong do: 1,25l4ma 13 dong dién khoi dong nhiét cua ap to mat; 1,25 13 hé sd qua tai.
Phuong phap chon tiét dién day dan theo lep chi 4p dung cho ludi dién ha ap. Phuong phap
nay tan dung hét kha nang tai ciia day dan. Muc dich tiét kiém kim loai mau dung cho
duong day.
d. C4c diéu kién kiém tra

Du tiét dién day dan chon theo bat ky phuong phap nao ciing phai thoéa man céac diéu

kién ky thuat sau:

AUbt S AUbtcp (134)
AU < AUsccp (1-35)
Isc < Icp (136)

Riéng v6i duong day cap & bat ky cip dién ap nao phai thoa man diéu kién 6n dinh
dong dién ngin mach:

F>al ./t (1.37)

od
Trong do:
AUpt, AU - 12 ton that dién 4p lac duong diy 1am viéc binh thuong va khi duong day bi
su ¢d ning né nhat (dut 1 duong day trong 16 kép, dut duong day trong mach kin)
AUbtep, AUscep - Tri s6 AU cho phép lic binh thudng va su ¢, duoc quy dinh nhu sau:
Vi U > 110(kV) ; AUbtep =10%Udm

AUscep = 20%Ugm
Vi U <35(kV) ; AUbtep = 5%Udm



AUsccp =10%Udm
o - hé sd, véi day nhdm o =11, véi day dong o =6
tqd - thoi gian quy ddi, véi ngan mach trung, ha ap cho phép 13y tq = tc (thoi gian cit ngin
mach) tc = 0,5 + 1s.
- Ix dong ngin mach 6n dinh
e) Chon tiét dién day dan phai chti ¥ dén d6 bén co khi va ton that cong suat do vang quang
Bang 1. 14: Tiét dién day din téi thiéu cé tinh dén dd bén co khi va ton that cong suat do

vang quang

TT | Loai dwong day trén Khoing Loai diy din dwoc | Tiét dién tdi
khéng cach (m) str dung thiéu
(mm?)
1 | Ha ap, duong xé6m, ngd | 20 - 30 A, AC A 16, AC-10
2 | Ha ap, truc thon, xa 40 - 50 A, AC A 25, AC-16
3 | Trung ap <35KV 80 - 120 AC AC-35
4 | Cao ap <110KV 150 - 300 AC AC-70
1.3. Nhitng Ky hiéu thwong dung trong thiét ké cung cap dién
STT Tén c4c phan tir trén so' do Ki hiéu
1 | Day dan
, | Dy din o6 ghi 1o s6 day: 2 day, 3 day, 4 ,5,;
day w7
3 Vi tri day dan di 1én /
4 | Vitri day dn di xudng /‘

5 Thanh gop, thanh cai

6 Day trungtinh | e

7 | Congtic 2 cuc (don) va do cao dit cong tac c{\ 7 1o

3 Vi tri dat coéng tac don, 3 cong tic don va ,
d6 cao dit cong tic f < d& ~ b
Cong tac 3 cuc (cong tac dén cau thang) va

9 A = A < 12
do cao dat cong tac \p’\ VA

55 é 0,4m



STT Tén cac phan tir trén so do Ki hiéu
10 O cidm va dd cao dat 6 cam
11 | O cim déi va do cao dat 6 cam X <z _oam
12 | Dén dién R
13 | Peén tuyp mot dén, do treo cao so véi nén
phong I | \Z_3°m
14 | Déntuyp, 2 dén, 3 dén dat chim vao tran
nha _@_
15 Tu dién, d0 cao dat tg, tu dat chim vao 0.8m
tu.(‘)'ng Am tuona v .
16 | Tu dién chiéu sang |:|
17 | Tram bién ap m
18 | Tram phan phdi EEE'
19 | MBA dién luc 2 cudn day, 3 cuon day é %—{
20 | MBA do luong (BU) 1 pha, 3 pha 5 tru é @
21 | Méy bién dong dién (BI) 8: '[
22 | Tiép diém thuong ho 1 d B
23 | Tiép diém thuong kin H ~ ==
24 | Tiép diém thuong mo dong cham & —5—
25 | Tiép diém thuong dong md cham — 1k T
26 Tiép diém role nhiét (thuong kin, thuong | NC RN NO RN

hé)

S




STT Tén cac phan tir trén so do Ki hiéu
27 | Cau chi (CC) A
l
28 | CAu chi ty roi (CCTR) ?

T atSe |

e %“
T

T
3

29 | Cau dao, dao cach li 1 cuc, 2 cuc, 3 cuc I g
| | |
30 | Khai dong tir (KPT), cong tic to (CTT) ]
a1 Ap t6 méat (A) 1 cuc, 2 cuc, 3 cuc, 4 cuc | Jr
(1P, 2P, 3P, 4P) r( (
32 | Pong co dién @ @
33 | May phat dién ® @
34 | Hé thng dién ® He
35 Quat dién N )
36 | Chuéng dién (D |;| 2b
37 Cong to hiru cong, cong to vé cong
kWh KVArh
g | VON ké + chuyén mach, Ampe ké + chuyén ® @
mach CM CM
39 | buong day cap D <
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STT

40

Chédng sét van, chong sét ng

Tén cac phan tir trén so do

N> «

Ki hiéu
41 | May cit dién (MC) (
1 May cét phu tai (MCPT), dao cat phu tai (‘!) &
(DCPT) ( (
43 | Tubu é
44 | May cit hop bo ——




Bai tap
Cau 1:
Cau 2:
Cau 3:
Cau 4:
Cau 5:
Cau 6:
Cau 7:
Cau 8:
Cau 9:

cudi chuong 1

Neéu céac yéu cau co ban cua thiét ké cung cap dién?

Néu céc diéu kién lya chon may cat dién (MC)?

Néu céc diéu kién lua chon may cit phu tai?

Néu céc diéu kién lya chon cau chi, dao cach ly cao ap?

Néu céc diéu kién lya chon May bién dong?

Neéu cac diéu kién lya chon str cach dién?

Neéu céc diéu kién lya chon cong tac to, khoi dong tir?

Neéu cac diéu kién lua chon thanh cai?

Néu cac phwong phép lua chon thiét dién day dan va cap dién?

Cau 10: Néu cac diéu kién kiém tra day dan?

CAu 11: Tinh chon ap td mat tong cho cin ho gia dinh c6 cong suét dit 8 (kW).

Cau 12: Tinh chon &p to mat cho 1 cin hd gdm 1 ngl va 1 phong vé sinh véi cac thiét b

c6 thong so sau:

TT Tén thiét bi Cong suat S6 lwong Tﬁ[ig cong
(W) suat (W)

1 | Bentuypled 1,2 m 20 2 40

2 | Pén Led 4m tran 9 12 108

3 | Bén Led hat tran 20 8 160

4 | bBen trang tri 20 3 60

5 | Quat dién 40 2 80

6 | May vitinh 500 1 500

7 | Tivi 300 1 300

8 | Piéu hoa 12000BTU 1200 1 1200

9 | Binh néng lanh 20 lit 20000 1 20000
10 | May say toc 1000 1 1000

CAu 13: Tinh chon day dan cap dién cho dong co may mai c6 sé liéu k¥ thuat cho theo

bang dudi day, biét rang day din di chung 1 rdnh v6i 5 day khac, nhiét d6 moi truong

+30°C, day duogc bao vé bang cau chi ¢6 I = 50 (A)

bong co | Pdm Cosp |[Kmm |nq
(kW)
May mai | 10 0,8 5 09
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CAu 14: Tinh chon duong day truc ha ap cho 1 cin ho gia dinh c6 cong suat dit Pq = 6
(kW), biét rang cin ho duoc bao vé bang cau chi tong Isc = 30 (A)

Cau 15: Tinh chon Ap t6 mat déng cét phu tai 13 binh ndng lanh c6 P = 2500 (W), cose =
0,8?

CAu 16: Tram bién ap phan phdi 250 (kVA), dién ap 10/0,4 (KV) cap dién cho hai day
phd, mdi diy co6 cong sudt tinh toan 100 (KV). Yéu cau lwa chon cac 4p td mat dit trong ti

phan phdi ctia tram.



CHUONG Il: THIET KE CUNG CAP PIEN CHO PHAN XUONG, NHA
MAY, X1 NGHIEP

Ngi dung chinh cua chuwong

Chuong nay cung cip nhitng yéu ciu co ban cua viéc thiét ké hé thong cung cip
dién cho phan xuang, nha may, xi nghiép. Cac budéc tinh toan, lwa chon thiét bi duoc trinh
bay theo trinh tu, dap (ng viéc yéu cau thiét ké cap dién cho céac phu tai ¢ tinh cong
nghiép.
Muc tiéu can dat dwoc cia chwong

Sau khi hoc xong chuong hoc nay ngudi hoc s& trinh bay duoc nhiing yéu cau co
ban cua thiét ké cung cap dién, ap dung céc cdng thirc dé tinh toan thiét bi va sir dung céc
ky hiéu thuong ding trong cac thiét ké cung cap dién.
Bai 2: Nhitng yéu ciu déi véi ban thiét ké cap dién cho phan xwéng, nha may, xi
nghiép (So tiet: 3 tiet) [1]
2.1. Nhirng yéu cau ddi véi ban thiét ké cap dién cho phan xwéng, nha may, xi nghiép

Nha may, xi nghiép san xuat ra mét loai san pham hozc nhiéu chung loai san pham,
nhung dé c6 tinh canh tranh cao yéu cau gia thanh san pham phai ha. Trong gia thanh san
pham, chi phi vé tiéu thu dién nang va thoi gian thu hoi vén dau tu dong gop mot phan
déang ké vao gia thanh san pham. Vi vay, thiét ké cap dién cho nha may, xi nghiép phai dac
biét chi y dén von dau tu cong trinh tdi wru nhat va phai c6 nhitng bién phép tiét kiem dién
nang cho nha may xi nghiép nhu: sir dung cac thiét bi hop Ii, cac day dan dén cac thiét bi
ngin nhat. Mudn vay, viéc xac dinh tdm cua phu tai phai chinh xac.

Ngoai ra, con tinh t6i kha nang phat trién ctua phu tai ma khéng phai xay dyng thém
ngudn dién cho xi nghiép, nha may.
2.2. Xac dinh tri s6 phu tai tinh toan phuc vu cho thiét ké cap dién.

Khi thiét ké cap dién cho xi nghiép, nha may thuong dung hai phuong phap xac
dinh phu tai tinh toan.
2.2.1. Xdc dinh phuy tdi tinh toan theo cdng sudt dat Pq

Phuong phép nay sir dung khi d4 c6 thiét ké nha xuong cua xi nghiép (chua c6 thiét
ké chi tiét bd tri cac may mac, thiét bi trén mat bang nha xuong). O thoi diém nay méi chi
biét duy nhat s6 lidu cu thé 1a cong suat dat cia tig phan xuong.

Phu tai tinh toan ctia mdi phan xuang duogc xac dinh theo cong thic:

IDlt = knc IDd (2 " 1)
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Qu =PR. g9 (2.2)
Trong do:
- kne: Hé s6 nhu cau, tra so tay ki thuat theo sé liéu thong ké cuia céc xi nghiép, phan
xuong tuong tng.
- Cos @ : Hé sb cong suat tinh toan, tra s6 tay ki thuét, tir coso tinh ra tgo.
Trén déy 1a phu tai dong lyc. Phu tai chiéu sang duoc tinh theo dién tich chiéu séang
nha xudng:
Pes = Po.S (2.3)
Trong do:
- Po: suét chiéu sang trén don vi dién tich (W/m?2). Trong thiét ké so bo c6 thé lay
theo sé liéu tham khao.
- S: dién tich can duoc chiéu sang. O day 1a dién tich phan xuong (m?).
Tuy theo loai phan xuéng sir dung dén sgi dot hay st dung dén huynh quang cho
phu hop. Néu sir dung dén soi dot cose = 1, Qcs = 0. Néu st dung dén huynh quang cose
=0,6 + 0,8, ta co:

QcCs = Pes.tgo (2.4)
D& dang tinh duoc phu tai tinh todn toan phan cua moi phan xuong:
Se =Py + Pe)’ +(Qe +Qw)’ (2.5)

Cubi ciing phu tai tinh todn ca xi nghiép xac dinh bang cach lay tong phu tai cac

phan xuong c6 ké dén viéc sir dung dong thoi céc thiét bi cua xi nghiép.

PttXN = kdtz Pttxni = kdtZ(Ptti + Pcsi) (2.6)
i=1 i=1
QttXN = kdtZQttxni = kdtz(Qtti + chi) (2.7)
i=1 i=1
SttXN =4/ Pttin + Qtfxn (28)
2
COS @,y = i (2.9)

o
Trong do6:
- ka: Hé sé ddng thoi, tinh dén kha nang phu tai cac phan xudng khong dong thoi
cuc dai. C6 thé tam lay:

- Kat, = 0,9 + 0,95 khi s6 phan xuéng n =2 + 4.



- Ka: = 0,8 + 0,85 khi s6 phan xuéng n = 5 +10.

Véi v nghia 1a khi s6 phan xudéng cang 16n thi ke cang nho. Phu tai tinh toan theo
céc cong thire trén dung dé thiét ké mang dién cao ap cua xi nghiép.
2.2.2. Xdc dinh phy tdi tinh toan theo cong suat trung binh

Sau khi xi nghiép da co thiét ké chi tiét cho timg phan xudng, ta da co thong tin
chinh xé4c vé mat bang b tri may méc, thiét bi, biét duoc céng suat va qué trinh cong nghé
cua tirng thiét bi, nguoi thiét ké co thé bat tay vao thiét ké mang dién ha ap phan xuong.
S6 liéu dau tién can xac dinh 1a cdng suét tinh toan cua timg dong co va cua tirng nhom
dong co trong phan xudng.

- Va&i mot dong co dién:

P, =P,, (2.10)
- V6i nhom dong co dignn <3
P :Zn:Pdmi (2.11)
i=1
- Véi n > 4, phu tai tinh toan cia nhom dong co bang:
P, =Ko Ky Zn: P (2.12)

Trong do:
- ksa: Hé b str dung ctia nhom thiét bi, tra s6 tay.
- Kmax: Hé s6 cuc dai, tra do thi hoac tra bang theo hai dai luong Ksg Va Nng
- Nhg: SO thiét bi str dung hiéu qua.
Trinh tu xac dinh nhg nhu sau:
- Xac dinh nng: s6 thiét bi ¢ cong suat 16n hon hay bang mot nira cong suat caa thiét
bi ¢6 cdng suat Ion nhat.
- Xac dinh P1: cdng suat cua n, thiét bi trén.
n
P= 21: P, (2.13)
n

- Xac dinh: n*:ﬁ;P*:

M_U |I—‘-U

(2.14)

Trong do:

- n: t6ng sé thiét bi ¢d trong nhom.

- Px: tong cong suat caa cac thiét bi o trong nhom.
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P = Z Pami (2.15)

Tu n, P tra bang dugc Ny
Xac dinh nnq theo cbng thuc:

Ny = NN (2.16)
Luu ¥ bang tra Kmax chi bit dau tir nng = 4. Khi nng < 4 phu tai tinh toan dugc Xac

dinh theo cbng thtrc:
R = Z Ky P (2.17)

Trong do:
- ke: Hé s6 tai. Néu khong biét chinh xac, cd thé lay tri sé gan dung nhu sau:
- ke = 0.9 véi thiét bi 1am viéc ¢ ché do dai han
- ke = 0,75 vai thiét bi 1am viéc 6 ché do ngan han lap lai.
Can luu ¥, néu trong nhém c6 thiét bi 1am viéc ¢ ché do ngan han l3p lai thi phai
quy doi vé ché do 1am viéc dai han trude khi xac dinh nig
P, =Py k% (2.18)
ka%: Hé sb dong dién phan tram.
Ciing can phai quy doi cong suat vé 3 pha ddi voi thiét bi ding dién mot pha va 2
pha.
- Thiét bi ding dién 1 pha (dién ap pha):
P =3P (2.19)
- Thiét bi dung dién 2 pha (dién ap day):
Py =3P, (2.20)
Phu tai chiéu sang phan xudng ciing dugc xac dinh theo cong thic (2.2), (2.4).
Phu tai phan khang cua tirng nhom thiét bi xac dinh theo (2.2). Cudi cing phu tai tinh

toan toan phan xuang véi n nhém bang:

PnPX = kdt Z Ptti (2.21)
i=1

Qan = kdtZQtti (2.22)
i=1

Sk = /Py + P )? + (Quox +Qs)? (2.23)



2.3. So' d0 cap dién

Tuy theo quy mé va tam quan trong cua cdng trinh cong nghiép co thé vach ra so
d6 cap dién thich hop.

Véi mot xudng co khi nho, mot té san xuat co khi hoac mot xudng sira chita néng
cu cong suit khoang vai chuc kW, khong nhat thiét phai dat mot tram bién &p riéng; chi
can mot dudng day ha ap Iy tir tram bién &p gan nhat (hinh 2.1).

So dd cap dién cho mot xi nghiép nhé gom maot s6 nha xudng, cong suat ¢& vai trim
kW nhat thiét phai xay dung tram bién ap riéng. Hé thdng cap dién cho xi nghiép loai nay
bao gém: mot dudng day trung &p nhan dién tir hé théng (tram bién &p trung gian hoic tur
duong day trung ap gan nhat), mot tram bién ap xi nghiép, mot mang ludi ha ap cap dién
cho cac may mac, thiét bi dat trong xi nghiép (hinh 2.2).

Déi véi cac xi nghiép quy mo 16n, bao gom hang chuc phan xuéng san xuat, cong
Suit dat 1&n téi hang van ki 16 04t thi hé théng cap dién ciing theo d6 ma 16n hon va phirc
tap hon (hinh 2.4). Tai xi nghiép 16n phai xay dung mot tram phan phéi trung tam (PPTT)
nhan dién tir hé théng vé, cap dién cho cac tram bién ap phan xuong. S6 luong tram bién
ap phan xuong co thé 1a 4, 5 cho dén 9, 10 tuy theo quy md cua xi nghiép, cong suat caa
cac phan xudng va vi tri gitta chung. Phan xuong 16n c6 thé dat riéng mot tram bién ap,
vai ba phan xuang nho c6 thé ding chung mot tram bién ap.

Véi xi nghiép quy md vira ¢6 2, 3 tram bién &p thi khong nén xay dung tram phan
phdi trung tdm vi khong kinh té. Truang hop nay tét nhat dua thang cap trung 4p cap dién
dén ting tram bién &p (hinh 2.3).

Kho khin 16n nhat gap phai khi vach so db cap dién cho xi nghiép quy mé 16n Ia
viéc quyét dinh sb luong va dung luong cac tram bién ap phan xudng, dong thoi véi viéc
vach so d6 néi day tir tram PPTT dén céc tram bién ap phan xudng, day l1a bai toan téi vu
t6ng hop, thuong ngudi thiét ké phai vach ra vai ba phuong 4n mang cao ap xi nghiép, tién
hanh so sanh kinh té, ki thuat, tir d6 lya chon ra phuong an tdi vu.

Sau khi da loai trir cac phuwong 4n khong thoa man chi tiéu ki thuat, tién hanh so
sanh kinh té twong dbi giita cac phuong an con lai, c6 thé dung ham chi phi tinh toan:

Z =(a, +a,)K+C.AA,  ding (2.24)

Trong dé:

- avh: hé s6 van hanh, véi tram bién ap va dwong day cap Iy avh = 0,10; véi duong

day trén khong avn = 0,04.
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- ar: Hé s tiéu chuan thu hoi von dau tu, 14y = 0,1; 0,125 hoic 0,20.

- K: Vén dau tu; trong so sanh twong dbi gitra cac phwong an, chi can ké nhitng phan
khac nhau trong so d6 cap dién.

Néu cac phuong an c6 sé tram bién &p cé dinh, gidng nhau ca vé sé luong va dung
lwong thi trong vén dau tu K chi can tinh gia tién duong day mang cao ap xi nghiép.

[

Tram bién 4p chung

Puong day ha ap ngoai xuwong

Ta phan phéi ctia xwong

Cép ha ap tir TPP dén DL

Cac ti dong hrc

Cap dén timg dong co

Cac dong co dién

Hinh 2. 1: So do6 cdp dién cho mét xwong co khi nhé
Team BATG hode DDTA ]

Puimg daly trung dp ngoai xi
nghisp

Tram BA xi nghuép

Brwomg dav HA ngoa PX

T phéin phé cta sromg l
Cép ha dp tir TPP déncée ||
TBL | BEl e

Céc tu déng luc ,:,
/\ ] G{

[— '
Cip d2n timg ddng co : ;"\ v '
Cac dong co dién é @& C{% ® 6 @%}é} gé é%

Hinh 2. 2: So d6 cdp dién cho xi nghiép quy mé vira



tro Ri.
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Hinh 2. 3: So do cdp dién cho mét xi nghiép quy mé nhé

H

Tram BATG hodc duong
day trung ap

Puong day trung ap PPTT
PPTT xi nghiép
Mang cao ap cia XN

Tram BA =i nghiép

Puémg day HA xi nghiép

T phén phdi cia xwong
Cép ha ép tir TPP dén céc
TBL

Ciéc tu déng he|

Cép dén timg ddng co

Cac dbng co dién

Hinh 2. 4: So dé6 ccfp dién cho xi nghiép quy mé lon
K= ZKO. . (2.25)

Koi: Gia tién 1m cép tiét dién i, d/m
Loi: Chiéu dai tuyén cap tiét dién i, m
C: Gia tién 1 kWh dién nang, d/kWh.
AA: T6n that dién ning trén mang cao ap xi nghiép
2
M=AP, 7= JQ Rz (2.26)
i=1

Pi. Qi: c6ng suat tac dung va cong suat phan khang truyén tai trén tuyén day i, dién
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t: Thai gian ton that cong sut 16n nhat, tra d6 thi theo Tmax va cose, hoic tinh theo
cong thuc:

7(0,124+T__.10™)2.8760 (2.27)

Trong trudng hop cac phuong 4n mang cao ap ¢d sb lugng tram bién ap khac nhau

(hinh 2.5, 2.6) can dua ca phan tram va mang ha ap vao so sanh, khi dé:
Z = (ay +8,)(K; + K, + K,) +C.2(AP + AR, +AP,) (2.28)

K, Kea, Ken: Gid tién céc tram bién &p, cap cao ap va céap ha ap

APT, APcs, APcn: ToN that cong suét tac dung cua cac tram bién ap, mang cap cao ép,
ha ap.

Cac luwong ton that cong suat trén cap tinh theo (2.27), ton that cong suit trong cac
tram bién &p tinh theo cong thuc:

S,

Z[nAP 4z AP 2y (2.29)

dmBi
APoi, APni: Ton that cong suat khong tai va ngan mach cua may bién &p c6 dung
luong Samsi.
n: S6 lugng may bién ap c6 trong mot tram
Si: Cong suat phuy tai toan phan ma tram bién ap i can cung cap.

m: S6 lwong cac tram bién ap cé trong xi nghiép.

= |
A | =|E ..............
6
A= A
2 5

Hinh 2. 5: So' d6 ding 7 tram bién dp



, ~ Hinh2.6: So dé ding 4 tram bién dp
2.4. Thiet bi tram phan phoi, tram bien ap
2.4.1. So' do tram phan phoi trung tam (PPTT)

Chi nhitng xi nghiép c6 quy md 16n méi can xay dung tram phan phdi trung tam.
Nhitng xi nghiép 16n nay c6 ¥ nghia rat quan trong vé kinh té, khéng thé dé mat dién.
Truong hop ndy vi céng suat cia xi nghiép rat 16n, néu dy phong bang may phat dién sé
khong c6 lgi bang cach cap dién bang hai duong day trung ap. Vi thé, & tram phan phdi
trung tam trén ding so do6 mot hé thdng thanh gop c6 phan doan (hinh 2.7, 2.8)

Hinh 2.7 gigi thiéu so dd nguyén Ii tram PPTT sir dung cac tu may cat hop bo trén
tat ca dau vao, dau ra va lién lac giira hai phan doan thanh gop. Tir tram BATG t6i xi nghiép
c6 thé dung duong day trén khong hodc duong day cap. Néu dung duong day trén khong,
trén mdi phan doan thanh gép cua tram PPTT can dit mot bo chdng sét van. Véi dién ap
trung &p 22 kV (hé théng cé trung tinh may bién ap néi dat truc tiép) dat may bién &p do
lwong 2 cuon day trén mdi phan doan thanh gdp. Vi dién ap trung ap 6, 10, 35 kV (trung
tinh may bién ap cach dién vai dat) phai dat trén mdi phan doan thanh gép may bién ap do
ludng ba cudn day, trong d6 co cudn day ndi tam giac ho dung dé phat hién cham dat mot
pha phia trung ap.

Hinh 2.8 gigi thiéu so dd nguyén Ii tram PPTT, trén d6 mach vao va phan doan ding
may cat hop bo, cac mach ra ding dao cat phu tai phéi hop véi cu chi (con goi la may cat
phu tai). May cat hop bo 1am viéc an toan, tin cdy hon may cat phu tai, nhung von dau tu
I6n hon. Thudng véi mach cong suat 16n cap dién cho may bién &p tir 750 kVA tro Ién,
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nén dit may cat hop bo. V&i mach cdng suat nho hon, ding may cat phu tai. May bién ap

do ludng dugc bao vé bang cau chi.

T tram Tu tram
BATG dén BATG dén

l #l
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f |
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Hinh 2. 7: Tram PPTT, dau vao, ddu ta déu ding MC hop b
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Pén cac tram BAPX Pén cac tram BAPX

Hinh 2. 8: Tram PPTT, dau vao ding MC hop bg, dau ra ding MC phu tdi
2.4.2. So' d6 tram bién ap

Tuy theo mirc do quan trong caa phan xuong ma quyét dinh dat mot hoac hai may
bién ap trong mot tram. Tuy theo diéu kién, phia cao &p tram c6 thé dit dao cach li, cau chi
- dao cach li. Hinh 2.9 gi6i thiéu mot s6 so do dién hinh cac tram bién ap phan xuong, hoic

tram bién ap xi nghiép nho.
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Hinh 2. 9: So'd6 tram bién dp 1 va 2; a),c) Phia cao dp; bd) Phia CA dat DCL-CC; e,f) Phia CA
ddt MC hop bé

Néu phia cao &p, tram duoc cap dién bang duong day trén khéng thi phai dat chéng
sét van. Va phia ha ap, néu di dén phu tai bang duong day trén khong thi ciing phai dat
chéng sét van ha &p. Trong xi nghiép, cac tram bién ap phan xudng thuong I tram xay kin,
thich hop véi céc loai so d6 trén, nhung néu 1a tram treo hodc tram cot (con goi la tram bét)
thi ciing ¢6 thé diing cau chi tu roi thay cho bo dao cach li - cau chi. Viéc dat may cat phia
cao ap chi dung cho tram bién &p cong suat 16n & xa nguon.
2.4.3. Lwra chon cAc thiét bi dién cao ap cho trgm PPTT va tram BA

Cac thiét bi dién: may cat, may cat phy tai, dao cach li, cau chi, may bién dong, may
bién ap do luong, st duoc lya chon theo cac diéu kién, kiém tra di giGi thiéu tir chuong 1
tir bang 1.1 dén bang 1.7.
2.5. Lwa chon cac thiét bi ha 4p & ti phan phéi va tia dong lwc

Céc ta phan phéi (TPP), ti dong luc (TPL) chi 1a quy udc twong doi. T phan phdi
nhan dién tir tram bién ap va sau do6 cap dién cho céc ti dong luc, ta dong luc cap dién truc
tiép cho cac phu tai.
2.5.1. Lwra chon céc thiét bi tiz phan phai

Tu phan phdi c6 thé duoc cap dién tir mot nguon, hoac hai ngudn dién ludi. Ciing
c6 thé cap tir mot nguon dién ludi va ngudn may phat dién du phong hinh 2.10. Trong tu
phan phdi thuong dat &p t6 mat tong va cac ap td mat nhanh.

Ngoai cac khi cu dién, trong ti phan phéi con dit cac thiét bi do dém; cac ampe ké,

von ké, cong to hitu cong, cong to vo cong, may bién dong dién, cac dén tin hiéu. Néu ti
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phan phdi cap dién cho duong day trén khong hoic tir duong day trén khong tai thi phai
dit thém chéng sét van ha &p ¢ thanh céi ta phan phéi.

Chon tu phan phéi, tu dong luc bao gém céc ndi dung: chon loai tu, so do néi day,
chon cac &p t6 mat, chon thanh cai, chon céc thiét bi do dém, tin hiéu, cac loai bao vé an
toan va chdng sét.

Cac ap t6 mat duoc chon theo dong lam viéc lau dai, chinh la dong dién tinh toan

dugc xac dinh & muc 2.2.

ldmAZILVmax=ln=J§Udm (2.30)
Ugp=U, o (2.31)
Véi ap t6 mat tong sau may bién ap, dé du trir ¢ thé chon theo dong dinh mic caa
may bién ap.
| o, = e (2.32)
J3u,,
Ngoai ra &p td mat con phai kiém tra kha ning cat dong dién ngan mach:
e (2.33)

Thanh cai ti phan phéi, ta dong lee dugc chon va Kiém tra da gidi thiéu ¢ chuong
I, muc 1.3, 1.4.
2.5.2. Lwra chon céc thiét bi tu déng luc

Cac ta dong luc c6 thé duoc cap dién tir ta phan phdi theo so do "hinh tia hoic lién
thdng. Vi thé c¢6 hai dang so do twong ang”.

S6 lwong mach nhéanh tuy y, phu thugc vao sé dong co va thiét bi dién khac duoc
cap dién tir tu.

Trén so d6 hinh 2.11, trong ta dong luc st dung cau chi bao vé, ciing c6 thé dat ap
t6 mat bao vé toan bo hoic dung so dd hdn hop két hop giita 4p t6 mat va cau chi tuy theo

kinh phi va déi tugng duoc cap dién.



Ngudn duf phong
Nguén chinh (tu luai hoac may phat dién)

(R

Hinh 2. 10: So do ti phdn phoi a) Khéng c¢é nguon dw phong; b) C6 nguon dir phong

- Bén 0 BL,
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Hinh 2. 11: So do ti dong lu’c a) Hinh tia bang cdu dao - cdu chi, b) Cap dién lién théng cau dao
- cau chi, ¢) Hinh tia sir dung Ap t6 mat, d) Cap dién lién thong sir dung hon hop ap t6 mat - cau
dao - cau chi. (K: Khoi déng tir dong mé dong co).

Cau dao - cau chi dugc chon va kiém tra theo muc 1.2.8 & chuong 1, 4p t6 mat duoc
chon va kiém tra theo muc 1.2.9 & chuong 1, cong tic to va khoi dong tir dugc chon va
kiém tra & muc 1.2.10 chuong 1.

2.6. Lwa chon tiét dién day din va day cap dién
2.6.1. Lura chon tiét dién day cao ap
Chon va kiém tra tiét dién day dan va day cap theo 1.2.12 va 1.2.13 & chuong 1.
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2.6.2. Lira chon tiét di¢n day ha ap
Day dan va day cép ha ap duoc chon theo diéu kién phat song theo 1.2.12 & chuong

Cau héi, bai tap
1. Trinh bay nhitng yéu cau déi véi ban thiét ké cap dién cho phan xuéng, nha may, xi
nghiép?
2. Trinh bay phuong phap xac dinh phu tai tinh toan theo cong suat dat?
3. Trinh bay phuong phap xac dinh phu tai tinh toan theo cong suét trung binh?
4. Cho bang thdng sb cac thiét bi:

STT TEN THIET BI 50 Pam (KW) Cosg
LUQONG

1 May tién 1K62 2 10 0.5
2 | May tién 1K61 7 4 0.5
3 | May tién K2H135 1 4 0.5
4 | May tién Rovonve 1T340 1 5 0.65
5 | May bao 7E 35 1 5.8 0.5
6 | May phay 6T82 3 7.5 0.5
7 | May phay 6T10 2 2.5 0.5
8 | May phay 675 11 2 1.5 0.5
9 | May khoan 2H 215 2 2.2 0.7
10 | May khoan ban 2 0.6 0.7

Yéu cau:

- X4c dinh phu tai tinh toan cho nhém thiét bi trén.

- Vach so dd Cép dién

- Tinh toan, lra chon cé&c phan tir trén so dd cap dién.

5. Trinh bay cac phuong phap lwa chon tiét dién day dan, cap?



Bai 3: Thiét ké hé thong cung cap dién cho xi nghiép céng nghiép (So tiét: 3 tiét) [1];
[4]; [5]
2.7. Thiet ke hé thong cung cap dién cho mot xi nghiép cong nghiép

Thiét ké hé théng cap dién cho xi nghiép bao gom cac budc sau day:

Bwdc 1: Xac dinh phu tai tinh toan cho tirng phan xwéng va toan xi nghiép

[e ]

Tilé: 1/3000

X rH\Inh 2.12: So dé mdt bdng nha mdy co k}lil’ﬂ T
Budéc 2: Thiét ké mang cao ap xi nghiép

Vi tri dt tram phan phéi trung tam, vi tri s6 luong, dung luong cac tram bién &p
phan xudng, so d6 nguyén li mang cao ap, lra chon cac phan tir cua so do.

Budc 3: Thiét ké mang ha 4p cac phan xuéng

Vi tri dat va loai ta PP, loai va vi tri dit cac tu DL, so 6 ndi ddy mang ha &p tir ta
PP t¢i ta PL, tir to DL tdi timg dong co, lua chon day dan va cac thiét bi bao vé dit trong
c4c ta, thiét ké mang chiéu sang phan xuong.

Buéc 4: Xac dinh dung lwgng bu va vi tri dat

Thiét bi bu dé nang cao hé sé cong suat xi nghiép dién cose = 0.94 - 0,95.

Budéc 5: Tinh toan thiét ké phan co khi dwong day tai dién

(Day, cot, xa, mong) va tinh toan thiét ké phan két ciu xay dung tram phan phdi
trung tam va céc tram bién ap xi nghiép.

Bwéc 6: Lap dw toan cong trinh

Noi dung va trinh ty tinh toan thiét ké tirng phan sé dugc hudng dan ti mi trong cac
vi du.
Vi du 2.1. Thiét ké mang cao 4p cho nha may co khi:

S6 liéu cho:

1. Mit bang nha may
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2. Bang danh sach cac phan xudng véi cong suat dat
3. Ngudn dién: tram BATG 110/10 KV céch 6 km.

Bang 2. 1: Danh sach phan xwéng va cong suat dit

TT Tén phin xuwéng Pa, KW Ho phu tai
1 Phan xuong nhiét luyén 1 1050 1
2 Phan xudng nhiét luyén 2 1015 1
3 Phan xuong co khi 630 1
4 Phén xudng lap rap 1500 1
5 Phan xuong sua chita co khi 1500 3
6 Phan xuong duc 1450 1
7 Phong thi nghiém 112 3
8 Tram khi nén 685 1
9 Nha hanh chinh 130 1

Phan 1. Xac dinh phu tai tinh toan ciia nha may

Vi cac phan xuéng chi biét cong suat dat, phu tai tinh toan duoc xac dinh theo cong
suat dat va hé sé nhu cau.

Véi phan xuong nhiét luyén s 1.

Cong suat dat 1050 kw

Dién tich xuéng 3000 m?

Tra bang phu luc vai phan xuang nhiét luyén co kae = 0,8; cose = 0,85 (dung 10 dién
trg); suat chiéu sang Po = 15 w /m?.

1. Cong suat tinh toan dong huc: Pa = Kne, Pa = 0,8.1050 = 840 kW

2. COng suat tinh toan chiéu sang

s = Po.S = 15.3000 = 45 kW
3. COng suat tinh toan tac dung cua phan xuong
Pit = Pai + Pes = 840 + 45 = 885 kW
4. Cong suat tinh toan phan khang cua phan xuong
Qu= Qai = Pa.tgp = 885.0,62 = 548,7 kVAr
5. Cong suat tinh toan toan phan cia phan xudng

i = 88 =1041,17kVA

B cosep 0,85

tt

Céc phan xudng khac tinh twong ty, két qua ghi trong bang:



Bang 2. 2: Phu tai tinh toan cac phan xwéng

TT Tén phan xwéng Pa. Kne Cos | Pan | P, P Qn St

kW ¢ | KW | kKW | kW | kVAr | kVA
1 | Phan xuong nhiét luyén1 | 1050 | 0,8 | 0,85 | 15 | 45 | 885 548 | 1042
2 | Phan xuong nhiét luyén2 | 1015 | 0,8 | 0,85 | 15 | 45 | 857 531 | 1008
3 | Phan xudng co khi 630 (0,31 | 0,6 | 14 | 42 | 507 674 845
4 | Phan xudng lap rap 1500 | 0,3 | 0,6 | 14 | 42 | 492 654 820
5 fk’:;in xuong sia chita co 1500 | 0,2 | 0,71 | 15 | 11,8 | 128 126 180
6 | Phan xudng duc 1450 | 05 [ 0,85 | 13 | 39 | 764 | 473 898
7 | Phong thi nghi¢m 112 | 05 | 0,6 | 30 | 9,6 66 85 106
8 | Tram khi nén 685 | 0,7 | 0,7 | 12 | 43 | 484 494 692
9 | Nha hanh chinh 130 | 08 | 0,8 | 15 | 7,2 | 112 84 140

6. Phu tai tinh toan tac dung toan nha may
Pom = kdtzgl P, =0,8.5417 = 4334kW
i=1
7. Phu tai tinh toan phan khang toan nha may
Qurm = Kyt Engm =0,8.3671=2937kVAr
i=1l

8. Phu tai tinh toan toan phan cua nha may

S = v Pam? + Quum” = 43342 + 29372 = 4519KVA

- Hé s6 cong suat cua nha may
4334

COS(p:M:—:OJB
S 4519

ttnm
9. Pé xac dinh dugc do thi phu tai, chon ti I& xich m = 3kVA/mm?
S

S=mzR?>R=,|— (2.34)
mrz
360.P
A :TCS (235)

t

Két qua tinh toan ban kinh R va goc ows, cua biéu dd phu tai cho trong bang 2.3
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Bang 2. 3: Ban kinh R va goc chiéu sang cia biéu do phu tai cac PX

TT Tén phan xwéng Pes P > R Olcs”
kW kW | kVA | mm
1 Phan xudng nhiét luyén 1 45 885 | 1042 | 10,5 18,3
2 Phan xudng nhiét luyén 2 45 857 | 1008 | 10,3 18,9
3 Phan xuodng co khi 42 507 | 845 9,5 29.8
4 | Phan xudng lap rap 42 492 | 820 | 93 30,7
5 Phan xuong stra chira co khi 11,8 | 128 | 180 4.4 32,5
6 | Phan xudng duc 39 764 | 898 9,8 18,4
7 Phong thi nghiém 9,6 66 106 3,4 54,3
8 Tram khi nén 4,3 484 692 8,6 3,2
9 Nha hanh chinh 7,2 112 | 140 3,9 23,7

10. V& biéu dd phu tai toan xi nghiép
Sau khi tinh toan cac thong so ta vé dugc biéu do phu tai toan xi nghiép nhu hinh
2.13.
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Hinh 2. 13: Biéu dé phu tdi ciia nha mdy co khi
Phan 2. Thiet ke mang cao ap nha may

Véi quy mé nha may nhu sé liéu ghi trong bang 2.1 can dat mot tram phan phdi
trung tdm (PPTT) nhan dién tir tram BATG Ve, rdi phan phdi cho céac tram bién &p phan
xudng (BAPX).

1. Xac dinh vi tri tram PPTT

Trén so d6 mit bang nha may, vé mot hé toa do xOy, ¢6 vi tri trong tdm cac nha

xuong 1a (x,y) sé xac dinh duoc toa do t6i vu M(x, y) dé dat tram PPTT nhu sau:



insi Z ¥iS;

X = Y= 2.36
S y S (2.36)
,_ 1042.2+1008.4 +845.7 +820.7 +180.4,3+898.7 +106.6 + 692.6,3+140.4,6 _ 6.7
B 4519 -
v 1042.2+1008.4 +845.6 +820.4+180.2 +898.2+106.1+692.1+140.7 _, -
4519 ’

Dich chuyén ra khoang tréng, vay M (6,7; 4,07).

2. X&c dinh vi tri, s6 lwong, dung lweng cac tram BAPX

Cin cr VAo Vi tri, céng suét ctia cac phan xudéng, quyét dinh dat 7 tram bién ap
phéan xudng:

- Tram B1 cép dién cho PX nhiét luyén 1

- Tram B2 cip dién cho PX nhiét luyén 2

- Tram B3 Cﬁp dién cho PX co khi va nha hanh chinh

- Tram B4 cap dién cho PX Iap rap

- Tram B5 cap dién cho PX stra chita co khi va phong thi nghiém

- Tram B6 cap dién cho PX duc

- Tram B7 cép dién cho tram khi nén.

Trong do6 cac tram Bl, B2, B3, B4, B6, B7 Cép dién cho cac phan xudng chinh, Xép
loai 1, can dat 2 may bién ap. Tram B5 thudc loai 3 chi can dit 1 may. Céac tram ding loai
tram ké, c6 1 tudng tram chung véi tudng phan xuang. Cac may bién ap dung méay do ABB
san xuat tai Viet Nam, khong phai hiéu chinh nhiét do.

Chon dung luong cac may bién ap.

- Tram BI:

o2 1002
14 14

Chon diing hai may bién ap 800 - 10/0,4 ¢6 Sam - 800 kVA
- Tram B2

T4 14

Chon diing hai may bién ap 800-10/0,4 ¢4 Sam = 800 kVA
Cac tram khac chon tuwong tu, két qua ghi trong bang.

= T20kVA
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Bang 2. 4. Két qua chon bién ap cho cac tram BAPX

TT Tén phén xuéng Sit, KVA | S6 may | Sam, KVA | Tén tram
1 | Phan xudng nhiét luyén 1 1042 2 800 Bl
2 | Phan xuong nhiét luyén 2 1008 2 800 B2
3 | Phan xuong co khi

985 2 800 B3
9 | Nha hanh chinh
4 | Phan xuong lap rép 820 2 630 B4
5 | Phan xudng stra chira co khi

286 1 315 B5
7 | Phong thi nghiém
6 | Phan xudng duc 898 2 630 B6
8 | Tram khi nén 692 2 500 B7

3. Phwong an di ddy mang cao ap

Vi nha may thuoc ho loai 1, sé ding duong day trén khong 16 kép dan dién tur tram
BATG vé tram PPTT cua nha may. Pé dam bao mi quan va an toan, mang cao ap trong
nha may dung cap ngam. Tir tram PPTT dén cac tram bién ap B1, B2, B3, B4, B6, B7 dung
cap 16 kép, dén tram B5 dung cap 16 don.

Cin ctr VAo vi tri cac tram bién &p va tram PPTT trén mat bang, dé ra 2 phuong an
di day mang cao ap.

Phuong an 1: cac tram bién ap duoc cap dién truc tiép tir tram PPTT.

Phuong 4n 2: cac tram bién &p xa tram PPTT duoc lay dién lién thdng qua cac tram
& gan tram PPTT (hinh 2.14).

Puong day cung cap tir tram BATG vé tram PPTT ctia nha may dai 6 km sir dung
duong day trén khong, day nhom 16i thép, 16 kép.

Tra cam nang, c6 thoi gian sir dung cong suat 1on nhat Tmax = 4200 h, véi gid tri cua
Tmax, day dan AC tra bang 1.11, ¢6 Juit = 1,1 A/mm?

|y, = Sun__ 491 _ 135 45
243U, 24/3.10
Fe = lum, 13945 _ 1 g2

J. 11



Phuong an 1 |I}‘

2XLPE {3x16)

2XLPE (3x16)
2XLPE (3x16) -

| B 2XLPE (3x15)

Phudng an 2

2XLPE (3x25)

Hinh 2. 14: Hai phirong én cao dp nha mdy

Hinh 2.14 chon day nhdm I8i thép tiét dién 120 mm?2, AC-120 kiém tra day da chon
theo diéu kién dong su cb.

Tra bang day AC-120 c6 I¢p = 375 A.

Khi dut mot day, day con lai truyén tai toan bo cong suat.

les =21, =2.130,45 = 260,9 A

les < lep.

Kiém tra day dan d4 chon theo diéu kién ton that dién ép.

Véi day AC-120 c6 khoang cach trung binh hinh hoc D = 1,26 m, tra bang dugc ro
=0,27Q/km, xo = 0,35Q/km.
_ PR +QX _ 4334.0,27.6+2937.0,35.6

U, 2.10
AU > AU, =5%U,, =500 V

AU

=659V

Tiét dién day phai chon tang 1én mot cap, chon AC-150.
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Sau day lan luot tinh toan kinh té ki thuat cho hai phurong an. Can luu ¥ 1a myc dich
tinh to4n phan nay 13 so sanh twong d6i gitta hai phuong an cip dién, chi can tinh toan so
sanh phan khéac nhau gitta hai phuong an. Ca hai phuong an déu c¢é nhitng phan tir giéng
nhau: dudng day cung cap tir BATG vé PPTT, 7 tram bién &p; vi thé chi so sanh kinh té ki
thuat hai mang cép cao &p. Dy dinh dung cap XLPE 16i dong boc thép cua hing
FURUKAWA Nhat Ban, c6 céc thdng s ki thuét cho trong phu luc.

a) Phuong an |

- Chon cép tir PPTT dén Bl

1042

| =% _30A
" 23.10

Vi cap dong va Tmax = 4200h tra bang duoc Jk = 3,1 A/mm?

30

F.=—=9,7mm’
31

Chon cap XLPE cd tiét dién tdi thiéu 16 mn2 —> Cu2XLPE/DSTA (3 x 16).
- Chon céap tir PPTT dén B2:

L, =208 _291a
24/3.10

F. = Bl 9, 4mm’
31

Chon cép tiét dién 16mm?2 = Cu 2.XLPE/DSTA (3 x 16).
Céac dudng cap khac chon twong tu, két qua ghi trong bang, vi cap di duoc chon
vuot cap nén khong can kiém tra theo AU va I
Bang 2. 5. Két qua chon cap cao ap 10 KV phwong 4n 1

Puong cap F, mm? L, m Pon gia, | Thanh tién,
d/m d

PPTT-B1 16 215 48 000 10 320 000
PPTT-B2 16 55 48 000 2 640 000
PPTT-B3 16 85 48 000 4080 000
PPTT-B4 16 20 48 000 960 000
PPTT-B5 16 105 48 000 5 040 000
PPTT-B6 16 85 48 000 4 080 000
PPTT-B7 16 145 48 000 8 830 000

Kit=36 000 000 d



Tiép theo, xac dinh tén that cong suét tac dung AP

2

S

AP = 07 R.10°kwW

Ton that AP trén doan cap PPTT-B1:
- 1042°

AP ——0,36.10° = 3,43kW
10

Cac théng s6 duong cap va két qua tinh toan AP ghi trong bang.

Bang 2. 6. Két qua tinh toan AP phwong an 1

Puong cap | F, mm? | L, m o, Q/km |RQ/km [SKVA [ AP, kW
PPTT-B1 |16 215 1,47 0316 | 1042 3,43
PPTT-B2 |16 55 1,47 0,081 | 1008 0,82
PPTT-B3 |16 85 1,47 0125 |985 1,21
PPTT-B4 |16 20 1,47 0,029 [820 0,23
PPTT-B5 |16 105 1,47 0,154 | 286 0,13
PPTT-B6 |16 85 1,47 0,125 | 898 1,05
PPTT-B7 |16 145 1,47 0213 692 1,02
AP = 7,89kW

T Tmax = 4200 h va cose = 0,76, tra bang c6 T =3000 h
L4y avh = 0,1; ac = 0,2; C = 750 d/kWh
Chi phi tinh toan hang ndm ctia phuong an 1 la:
Z1=(0,1+0,2)36,000.000 + 750.7,89.3000 = 10 800 000 + 17 752 500 =28 552 5004
b) Phuong 4n 2
- Chon céap tir PPTT dén B2. Tuyén cap nay cap dién cho ca B1 va B2
_ S,+S, _1042+1008

T
"™ 2BU,, 24310

F. = 9.2 =19,1 mm’

Chon cép tiét dién 25mm2 = Cu2.XLPE/DSTA (3x25).

- C4c tuyén cép gidng phuong an 1 khong phai chon lai. Cac tuyén khac chon twong

=59,2 A

tu, két qua ghi trong bang.
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Bang 2. 7. Két qua chon cap cho phwong an 2

Duong cap F, mm? L, m Pon gia, d/m | Thanh tién, d
PPTT-B2 25 55 48 000 4125000
B1-B2 16 165 48 000 7 920 000
PPTT-B3 16 85 48 000 4080 000
PPTT-B4 16 20 48 000 960 000
PPTT-B6 25 85 48 000 6 375 000
B6-B5 16 55 48 000 2 640 000
B6-B7 16 60 48 000 2 880 000
K2=2 898 000 d
Bing 2. 8. Két qua tinh toan AP phwong 4n 2
Pudong cap F, mm? L, m ro Q/km RQ AP kW
PPTT-B2 25 55 0,93 0,05 2,102
B1-B2 16 165 1,47 0,24 2,605
PPTT-B3 16 85 1,47 0,125 1,216
PPTT-B4 16 20 1,47 0,03 0,240
PPTT-B6 25 85 0,93 0,08 2,812
B6-B5 16 55 1,47 0,08 0,068
B6-B7 16 60 1,47 0,09 0,423
AP = 9,470kW

Chi phi tinh toan phuong an 2 1a:
Z;=(0,1+0,2)28 980 0004 + 750.9,47.3000 = 8694000 + 21307500 = 30 001 500 d

Sau déy 1a bang so sanh Kkinh té hai phuong an.

Bang 2. 9. So sanh kinh té hai phwong 4n mang c&p cao 4p

Phuong 4n K, 10%d Y 21080 Z, 106
Phuong 4n | 30 17,752 28,552
Phuong 4n 2 28 21,307 30,001

Trong bang Yaa, 12 gia tién ton that AA hiang nam.
Yaa=C.AA=C.AP.t

(2.37)

Qua bang so sanh quyét dinh chon phuong 4n 1 12 phuong an t4i vu mang cap cao

ap, phuong an nay khong nhitng c6 Z nho lai dé quan Ii van hanh sira chira do di tuyén céap

hinh tia.



4. Lwa chon so' @6 tram PPTT va cac tram BAPX

a) So do tram PPTT

Nhu d4 phan tich ¢ trén, nha may co khi thudc loai quan trong, chon dung so do mot
hé thdng thanh gdp c6 phan doan cho tram PPTT. Tai mdi tuyén day vao, ra khoi thanh
gop va lién lac giita hai phan doan thanh gop déu dung may cit hop bo. Bé bao vé chong
sét truyén tir duong day vao tram dit chdng sét van trén mdi phan doan thanh gop. Dt trén
mdi phan doan thanh gop mot may bién ap do lwdong 3 pha 5 tru ¢6 cudn tam giac ho bao
cham dat 1 pha trén cap 10 kV. Chon duing cac tu hop bo cia hing SIEMENS, cach dién
bang SF6, khdng can bao tri, loai 8DC11, hé théng thanh gop dat sin trong cac tu c6 dong
dinh mac 1250 A.

Bang 2. 10. Thong s6 may cat dit tai tram PPTT
Loai MC | Udm, KV | lam, A | lcienss, KA | lcieNmax, KA Ghi chu
8DC11 12 1250 25 63 Khong can bao tri

h) So d6 cé4c tram bién ap phan xuong

Vi cac tram bién 4p phan xuang rat gan tram PPTT, phia cao 4p chi can dit dao cach
li va cau chi. Phia ha ap dat 4p td mat tong va cac ap td mat nhanh. Tram hai may bién ap
dit thém ap td mat lién lac giita hai phan doan. Cu thé nhu sau:

- Pat | tu dau vao 10 kV c6 dao céach li 3 vj tri, cach dién bang SF6, khdng phai bao
tri, loai 8DH10.

Bang 2. 11. Thong sé ki thuit cia ta dau vao 8DH10
Loai ti Udm, kV lam, A Uchiu dung, KV | INchiu dungts, KA
8DH11 12 200 25 25

Cac may bién &p chon loai do ABB san xuat tai Viét Nam.
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Hinh 2. 15: So' d6 nguyén ly mang cao dp toan nha mdy

0 [ e e e e e e
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NI R SN
Céc i MC dau ra cie phan doan TG1 i
Hinh 2. 16: So dé ghép néi tram phdn pho”'i trung tam

g g Céc t MC d4u ra ciia phan doan TG2
Tat ca cac ti hop bo cua hing SIEMENS, cach dién bang SF6, loai 8DC11, khdng

phaa
can bao tri. Dao cach ly ¢6 3 vi tri: ndi mach, hd mach va tiép dat.

TG 10kV

E_
i

LEM
vbo

—o—"/ 5 |

vy
CSV | doan C%V

Bang 2. 12: Két qua chon may bién ap cho cac tram bién ap phan xwéng

Sams, KVA | UcT, kV Un, kV APo, W APNn, W Un%
315 10 0,4 720 4 850 4,5
500 10 0,4 1 000 7000 4,5
630 10 0,4 1200 8 200 4,5
800 10 0,4 1400 10 500 4,5

- Phia ha ap chon dung cac ap t6 mat ciia hang Merlin Gerin dat trong vo tu tu tao.

Véi tram 1 may bién ap dat 1 ta ap td mat tong va 1 tu ap td mat nhanh.

Vi tram 2 may dat 5 ta: 2 ta 4p t6 mat tong, 1 ta &p t6 mat phan doan va 2 ta &p to

mat nhanh.

Cu thé chon cac 4p t6 mat nhu sau:

Dong I6n nhat qua 4p t6 mat tong caa may bién ap 800 kVA




= 800 =1156A

s 30,4
Dong 16n nhat qua ap td mat tong cua may bién ap 630 kVA
6%
™ 30,4
Dong 16n nhit qua 4p td mat tong cua may bién &p 500 kVA
500

| =—— =T722,5A
J30,4

Dong 16n nhat qua ap td mat tong caa may bién ap 315 kVA
315
max \/50’4

=910A

=455A

Chung loai va sé lwong céc ap td mat chon duoc ghi trong bang.

Bang 2. 13. Ap t6 mat dit trong cac tram BAPX (hang MERLIN GERIN)

So
Tram BA Loai Udm, V lam, A leien, KA
lwgng

C1251 N 3 500 1250 42
B1,B2,B3(2x800 kVA)

C801N 4 500 800 42

C 1001 N 3 500 1000 42
B4, Bs(2x630 kVA)

NS 600 E 4 500 600 18

NS 600 E 1 500 600 18
Bs(1x 315 kVA)

NS 400 E 2 500 400 18

C801N 3 500 800 42
B7 (2x 500 kVA)

NS 600 E 4 500 500 18

e e e e e i e i

- =

N

)

May BA
315-10/0.4

T A tdng
NSGO0E

T4 A nhanh
NS 400 E

Hinh 2. 17: So' d6 dau néi tram bién dp BS, dat 1 BA
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T4A TUA May BA | Taeaoap
8DH 10 10/0,4 t8ng nhanh

nhanh téng 10/0.4 80110

Hinh 2. 18: So d6 ddu néi cac tram dit 2BA: Bl, B2,B3, B4, B6, B7
5. Tinh toan ngan mach, kiém tra c4c thiét bi dién da chon
a) Tinh toan ngan mach, can tinh diém ngan mach N1 tai thanh cai tram PPTT dé
kiém tra may cit, thanh gop va tinh cac diém ngan mach N2 tai phia cao &p tram BAPX dé

Kiém tra cap va ti cao ap céc tram.

? N, ? N,
— T —— (D
gate  MC PPTT ° BAPX
Xy z, ? N,z 7 N
1 % 1
| S L

HT

Hinh 2. 19: So d6 nguyén 1y va so do thay thé mang cao ap xi nghiép dé tinh dong dién
ngan mach (diém NI va N2)
3 U,’ B 10,5 B
"5, +/3.10.63

Thong sb ciia duong day trén khong (PDK) va cap ghi trong bang 2.14.

0,09Q2

Bang 2. 14. Thong sé ciia PDK va cép ao ap

Duong day F,mm? | Zi, km | ro, Q/km | Xo, Q/km R, Q X, Q
BATG-PPTT 150 6 1,47 0,37 1,26 2,220
PPTT - Bl 16 0,215 1,47 0,142 0,316 0,030
PPTT - B2 16 0,055 1,47 - 0081 | 0,007
PPTT-B3 16 0,085 1,47 - 0125 | 0,012
PPTT-B4 16 0,020 1,47 - 0029 | 0,003
PPTT-B5 16 0,105 1,47 - 0,154 | 0,015
PPTT-B6 16 0,085 1,47 - 0125 | 0,012
PPTT-B7 16 0,145 1,47 - 0213 | 0,020

Dong dién ngan mach tai N1:



P Y _ 10,5
YN8z, 31,267 +(2,22+0,09)’
| o1 =+/2.1,8.2,5=7,785 kA

= 2,5kA

Dong dién ngan mach N2 tai tram B1:
U, 10,5

ve ™ \/52 30,26 +0,312)? +(2,22+0,09+0,03)? = 21kA
| =2.1,8.2,1=6,539 kA
Céc diém N2 khéc tinh twong tu, két qua ghi trong bang 2.15.
Bang 2. 15. Két qua tinh dong dién ngian mach
Diém tinh N In, KA Ly, KA
Thanh cai PPTT 2,5 7,785
Thanh cai B1 2,1 6,539
Thanh cai B2 2,3 7,162
Thanh cai B3 2,2 6,850
Thanh cai B4 2,4 7,470
Thanh cai B5 2,2 6,850
Thanh cai B6 2,2 6,850
Thanh céi B7 2,1 6,539

So sanh két qua tinh dong N bang 2.14 véi cac thong sb cua ta may cat SDC11 dat
tai PPTT (bang 2.10) nhan thay: may cat va thanh gop c6 kha niang cat va 6n dinh dong
dong N I6n hon rat nhiéu (25 kA va 63 kA so véi 2,5 kA va 7,785 KA).

Véi cap, chi can kiém tra véi tuyén c6 dong N 16n nhat.

Tiét dién 6n dinh nhiét caa cap:

F = 16mm?> 6.2,4,/0,5 =10,1mm?

Vay chon cap 16mm? cho céc tuyén 1a hop .

Kha nang chiu dong N ctia dao céch li tu cao ap dau vao cac tram BAPX ciing 16n
hon nhiéu so vai tri s6 dong N.

Cau héi, bai tap
1. Trinh bay cac budc thiét ké hé théng cung cap dién cho nha may, xi nghiép?

2. Tinh toan, thiét ké mang dién cao 4p, ha 4p cho nha may véi céac sé liéu sau:
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STT | TENPHANXUONG | Ptt (kW) | Qtt (kVAr) bont tl:: phy
1 | Co dién 300 250 2
2 Cokhil 250 150 1
3 | Cokhi2 240 180 2
4 | Rén, dap 100 75 1
5 | Pic thép 200 160 1
6 buc gang 250 200 1
7 | Mdc mau 190 90 2
8 | Laprap 80 20 2
9 | Kiém nghiém 190 170 1
10 | Kho vat tu 10 5 2
11 | Kho san pham 10 5 2
12 | Tram bom 40 10 2
13 | Nha hanh chinh 180 40 1
14 | Gara 15 10 2
15 | Baové 10 5 2

3. Trinh bay cac buéc vé biéu do phu tai?
4. Cho so do cap dién nhu hinh v&, hdy giai thich chirc nang va nhiém vu cta cac phan tir
trong so d6?

5. Cho so do cap dién nhu hinh vé, hay giai thich chirc nang va nhi€ém vu cia cac phan tir






Bai 4: Thiét ké hé thong cung cap dién xwéng sira chira co khi (S6 tiét: 3 tiét) [1], [4];
[5]
2.8. Thiét ke hé thong cung cap dién cho mét xwéng stra chira co’ khi

Noi dung ban thiét ké cung cap dién cho mot xuong stra chita co khi bao gdom:

1. Phan nhom phu tai, xac dinh phu tai tinh toan caa tirng nhom.

2. Xac dinh phy tai chiéu sang cua phan xudng.

3. Xac dinh phu tai tinh toan toan phan xudng.

4. Can ctr VAo tri s6 cua phu tai tinh todn, can nhic: xem c¢6 nén xay dung tram bién
ap riéng cho xuong hay khong.

- Néu cong suat xuang nho ma gan xudng co tram bién ap du cong suat thi chi can
Xin cap mot duong ha ap.

- Néu cbng suat xuong kha 16n hoac tram bién 4p gan xuong khong du céng suat
cap thi nén xay dung tram bién &p riéng.

5. Vach so d6 nguyén |i cap dién (cao, ha ap).

6. Lwa chon va kiém tra cac phan tu trén so do.

7. Tinh toan chiéu sang xuong.

8. Tinh bu c6ng suat phan khang, nang cao hé sé cong suat.

9. Lap du toan cdng trinh.

Trén day 13 ndi dung day da cua mot ban thiét ké hé théng cap dién cho mot xuong
co khi. Trong thyc té, c6 thé khong can thuc hién hét cac hang muc, tuy theo yéu cau cua
bén dat hang.

Vi du 2.2. Thiét ké cp dién cho mot xudng sira chita co khi, c6 mat bang va danh séach
thiét bi kém theo. Biét rang, xuong duoc cap dién tir tram bién 4p 500 kVA - 10/0,4 céch

xudong 200 m. Bén A yéu cau ding cac thiét bi dién cua Nga va cua Nhat Ban.
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Hinh 2. 20: Bdan vé mdt bang phdn xudéng sita chita co khi (SCCK)



2.8.1. Xdc dinh phuy tai tinh toan cua xwong
Can ctr VAo vi trf, cdng suat cua cac may cdng cu b tri trén mit bang xudng, quyét
dinh chia lam 5 nhém phu tai.
Vi théng tin vé phu tai, c6 thé xac dinh phu tai tinh toan theo cong suét trung binh
va hé s6 cuc dai. Tra bang v6i nhom may co khi: ks = 0,16, cose = 0,6
a) Phy tai tinh toan cua nhém 1
Bang 2. 16. Danh sach may cho so do

STT Tén may S6 Loai Cong suat, | Ghichd
lwong kW
B0 phan may
1 | May cua kiéu dai 1 8531 1
2 | Khoan ban 2 NC12A 0,65
5 | May mai tho 1 PA274 2,8
6 | May khoan dung 1 2A125 4,5
7 | May bao guong 1 736 4,5
8 | May xoc 1 7A420 2,8
9 | May mai tron van nang 1 3A130 4,5
10 | May phay rang 1 5D32t 4,5
11 | May phay van nang 1 5M82 7
12 | May tién ren 1 1A62 8,1
13 | May tién ren 1 1X620 10
14 | May tién ren 1 136 14
15 | May tién ren 1 1616 4,5
16 | May tién ren 1 1D63A 10
17 | May tién ren 1 136A 20
B§ phan lip rap
18 | May khoan dting 1 2118 0,85
19 | Cau tryc 1 XH204 24,2
22 | May khoan ban 1 HC12A 0,85
26 | Bé dau tang nhiét 1 8,5
27 | May cao 1 1
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30 | May mai tho 1 3M634 2,8
B0 phan han hoi
31 | May ren cit lién hop 1 H831 1,7
33 | May mai pha 1 3M634 2,8
34 | Quat 1o rén 1 1,5
38 | May khoan dung 1 2118 0,85
B¢ phan stra chira dién
41 | Bé ngam dung dich kiém 1 3
42 | Bé ngam nudc néng 1 4
43 | May cubdn day 1 1,2
47 | May cudn day 1 1
48 | Bé ngam co ting nhiét 1 4
49 | Tu sdy 1 3
50 | May khoan ban 1 0,65
52 | May mai tho 1 HC12A 2,8
53 | Ban thir nghiém thiét bi 1 3M634 7
B6 phén dic dong
55 | Bé khir dau m& 1 4
56 | Lo dién dé luyén khudn 1 3
57 | Lo dién dé nau chay babit | 1 10
58 | Lo dién ma thiéc 1 3,3
60 | Quat 1o dic dong 1 1,5
62 | May khoan ban 1 NC12A 0,65
64 | May udn cic tim mong 1 C 237 1,7
65 | May mai pha 1 3A634 2,8
66 | May han dién 1 MTP 25 kVA
69 | Chinh luu selenium 1 BCA5SM 0,6 K=
25%

Cac thiét bj khdng c6 trong bang la c4c thiét bi khong dung dién hoac ban lam viéc.




Bang 2. 17. S6 liéu tinh toan nhom 1

Ten thiét bi S6 | Ky hiéu‘ trén Pam, KW T A
lwgng mit bang 1 may | Toan b
1 | Maycuakibudai | 1 1 1 1 2,53
2 Khoan ban 2 2 0,65 1,3 2x1,65
3 May mai thod 1 5 2,3 2,3 5,82
4 May khoan dung 1 6 45 45 11,39
5 May bao ngang 1 7 4,5 4,5 11,39
6 May xoc 1 8 2,8 2,8 7,09
Xac dinh phu tai tinh toan cho nhom 1:
Con=7 ni=4
= ; 0,57

M
n

P*:i: 2,3+4,5+4,5+2,8 0,86
P. 1+1,3+2,3+4,5+2,8

)y

Tra bang dugc n,, =0,69 - n, =0,69.7=4,83~5
Tra bang véi ksg = 0,16 va Nng = 5 duoC Kmax = 2,87
Phu tai tinh toan nhom 1
Pw1 = 2,87.0,16.16,4 = 7,53 kW
Qu = 7,53.tgp = 7,53.1,33 = 10,04 kVAr
Céac nhom 2, 3, 4, 5 tinh toan tuong tu, két qua ghi trong bang
b) Bé tinh phy tai chiéu sang, lay suat chiéu sang chung cho xuong 1a Po = 12 W/m?
Pes = Po.S = 12.(50.20)= 12 kW.

c) Phu tai tac dung tinh toan toan xuong la:

5
P, =k, P, =0,85(7,53+ 25,18+ 23,1+10,8+18, 44) = 85,05 kW
i=1

Phu tai phan khang tinh toan toan xudng

Q, =85,05.1,33=113kVAr
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2.8.2. So' do nguyén Ii hé thong cap dién cho xweong

Dé cip dién cho cac dong co may cong cuy, trong xudng du dinh dit mot ta phan
phdi nhan dién tir TBA vé va cap dién cho 5 ta dong luc dt rai rac canh tudng phan xudng,
mdi ta dong luc cap dién cho 1 nhom phuy tai.

Dit tai ti phan phdi cua TBA mot 4p t6 mat dau nguon, day dan dién vé xudng bang
duong cap ngam: Ta phan phdi cua xuong dat 1 &p td mat tong va 6 ap td mat nhanh cap
dién cho 5 ta dong luc va 1 ta chiéu sang.

Ta dong luc dugc cip dién bang dudng cap hinh tia, dau vao dit dao cach li - cau
chi, cac nhanh ra dat cau chi.

Mbi dong co may cong cu dugc diéu khién bang mot khoi dong tir (KDT) dit trong
ta dong luc hodc trén than may, trong KDT co role nhiét bao vé qué tai. Cac cau chi trong
ta dong luc cha yéu bao vé ngan mach, dong thoi 1am du phong cho bao vé qua tai cia
khai dong tir.

Theo yéu cau cua bén A, cac phan tir ciia hé thong cp dién cho xudng co khi déu
duoc chon dung thiét bi cia Nga va Nhat Ban.

So do nguyén Ii hé thong cap dién cho trén hinh 2.21.

2.8.3. Lura chon céc phan tir cua hé thong cap dién

1. Chon cép tir TBA vé ti phan phéi ciia xwéng

S 148,92

X

", 0,38
Chon cap ddng 4 151 cach dién cao su c6 vo thép tiét dién 70mm?, co:
lep = 260 A > CPT (3x70+1x50)
2. Chon ap t6 mat dau nguon dit tai tram BA loai A3140 c6
lim = 300 A

=226,5A

3. Chon ti PP cia xwéng

- Ap t6 méat tong, chon A3140 nhu 4p to6 mat dau nguon.
- 6 nhanh ra, chon ap t6 mat A3120 c6 l¢m =100 A

Tra bang chon ti phan phéi loai ITP-9322.



Ivtram bign Ap dén
cPi -6

/,.__l TRA

A0 A3140

PP

X k]

*

CPI -10
CPI-10 C>-400
400
200
100 100
K
N %]
o ~N
o (9]
—_ —
a =
PgmlkWy b1 foos| 23| a5 ]| 4523 [oes PamW) [ ¢5 | as] 7 fat| w]ra]as] wfow
T lg(Ay | 233 [ 185|182+ 1 39111391704 | 169 I g (A [2228[72 781 §7 7 1203 {25 32) 355 |13.35)25 3212 142
§08 | 712 |5 10|57 78|72 wl1a 18] 33 WTka¥™ 1456|4556 354 | T |50.64) TT |97 7RpsD a4 304
Té - Cua |Knoan| Ma |Kkoan] Bar | Way |Nluan T - Phay |M tran] Pra, | May | Ten | Tan | Ter { Tién [Khoan
en may 0dy 3. ban 0 | dumg Ingang] wou | tun en may 1ang |v ndngu ndrgiier ey tan | ren ran § rer | dimg
CcPl .10 CPI -10
ICD-ADO CD-400
1H-2 ) 400 o k-2 []] 2o
700 A 700 DL-4
i :
(&3 100
30
S
[} [s]
& =
o
3
P (kW) o |2e2|oasfoes| o8 |1/ 28] 18 & | Pam kW usc] 3 F 7 | oG
3 &) 700|172 /3}157
I Mg {A B85 |50 b4[61 282 15212 152] 1 08 |4 305 7 OB |3748) oy 1y yg (A 928 10 131709117 /33197
tMka(A) 177201 2837 504 304|4 304| 14 18] &61 $17 98| 7586 1 |epo| " wd G (B 2026|173 8|45 4a) 304
. se-ml Titn | Clu | Khoar|Be aau| Mas Ma [ Gl | = Bpol v <haan] TC Vi
Tén may 0d NG, Irén | I | san 1 amizfea ing v praf o 1 Tanmay | 8y —'Ih:
DI -8
A 17 180171 100 [1] 140
an (|| 3 ]| 5o || =0 |
o n " “
H o a5
sl = ) &
al 5] E| &| &
Pam(kW) | 4 3 10 tr] 28| 1
T Ag(a) 1043 ] 78 125321 633 § 405 709 |32 92 5 45
I ke 7076 | 152 | 082176 | A6l |14 18 |65B4 1009
. BE ihu 3 7hoan
1&n may du ) pha 58r

Hinh 2.
Bang 2. 18. Thong sé ky thuat caa 4p td méat chon

21: So d6 nguyén Iy hé thong cap dién cho xwong co khi

Loai A

Udm, V

Idm, A

Igh ciit N!kA

A3140

500

600

25

A3120

500

100

15

4. Chon cép tir tia phan phoi téi cac tia dong luc

Cép turta

PP toi tu DL1.
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Kool > 1, =19 A

hc " ¢
ol > g _ 1,25.100 _ 83 3A
15 15

Vi cap chon dudi dat riéng ting tuyén, kne = 1.
Két hop hai diéu kién chon cap ddng bon 16i tiét dién 10mm?2 c6 lep = 85A = CPI'(3
x 10 + 1 x 6).
Cac tuyén céap khéc chon twong tu, két qua ghi trong bang 2.19.
Bang 2. 19. Két qua chon cap tir ti PP téi c4c ti PL

Tuyén cap lam, A Feap, Mm? Ien, A
PP-DL 1 19 10 85
PP-DL 2 63,7 10 85
PP-DL 3 58,495 10 85
PP-DL 4 27,37 10 85
PP-DL 5 46,63 10 85

Vi xuéng cach xa tram BA (200 m), khdng can tinh ngan mach dé kiém tra cap va
ap t6 mat da chon.

5. Lwa chon cac tu PL

Cac ta dong luc déu chon loai ta do Lién X6 (cii) ché tao CII62-7/1, dau vao cau
dao - cau chi 400 A, tam dau ra 100 A: 8 x 100 A.

CD - 400A
AS140 ‘ CC - 400A
IR | . .
S I NIIRIRIIRIRIINI

To PP 8 x 100A

TG BL

Hinh 2. 22: So' do tii PP va tii PL xuong co khi
Chon cau chichotu BL 1.

- Cau chi bao vé mdy cua kiéu dai 1 kW
loc> lam = 2,63 A
2,53.5
|, >————=5,06A
2,5

Chon l¢c = 30 A.



- Cau chi bao vé may khoan ban 0,65 kW

lac > lam = 1,65 A
L2 h655 o
2,5
Chonlac =30 A
- Cau chi bao vé may mai thd 2,3 kW
lgc > lagm = 5,82A
5,82.5
1, > ~11,64 A
Chonlge =30 A

- Cau chi bao vé may khoan dting 4,5 kW
lae > lam = 11,39 A

S 11,39.5

=22,78 A

Idc

Chon lgc = 30 A.
- Cau chi bao vé may bao ngang 4,5 kw
Chon lgc =30 A.
- Cau chi bao vé may xoc 2,8 kW
lac > lam = 7,09 A

> 7,09.5

=14,18 A

Idc

Chon lgc = 30 A,
- Cau chi tong ti BL 1:
lac > lttnnom = 19,09 A
| 5,11.5+ (19,06 —0,16.11,39)
2,5
Chon lgc = 200 A

Céc nhom khéc chon lgc cau chi twong tu, két qua ghi trong bang.

=29,7A

6. Lwa chon day dan tir cac ti PL t6i tirng dong co
Tat ca day dan trong xuang chon loai day boc do Lién X6 (cii) san xuat [TIPTO dat
trong 6ng sat kich thudc 3/4", kne = 0,95.
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Chon day cho nhém 1:

- Day tir ta DL 1 dén may cua kiéu dai 1 kW
Chon day 25 mm?cd | =25 A

0,95.25 >2,53 A.

Két hop véi lac = 30 A

0,95.252> ? =10A

- Day tr ta DL 1 dén may khoan ban 0,65 kW

Chon day 2,5 mm?, khong can kiém tra.

- Day tir ta PL 1 dén may khoan dung 4,5 kW

Chon day 2,5 mm?

0,95.25>11,39 A

0,95.25> @ =10A

3

- Day tir L1 dén cac dong co khac déu ¢ cong suat bang hozc bé hon 4,5 kW, tat
ca déu chon day 2,5 mm2.

Céc nhom khac ciing chon twong tu, két qua ghi trong bang 2.19.

- Theo yéu cau an toan dién, cac thiét ké cii, vo cac thiét bi dién bang kim loai binh
thuong khéng mang dién dugc néi tryc tiép vao day trung tinh may bién ap (day N), trong
mang 3 pha 4 diy. D¢ an toan hon, sir dung mang 3 pha 5 day, nguoi ta kéo thém 1 day
trung tinh goi 1a day dat ki hiéu E. Tiét dién day E bang tiét dién day N va vo cac thiét bi
dién bang kim loai binh thuong khong mang dién duoc ndi truc tiép vao day E.

- Khi thi cong, nguoi ta kéo cap 4 16i va day E di song song vai cap 4 16i.

- Céch ndi day: 3 rudt cap chinh ndi vao 3 cuc ap té mat, day N ndi vao thanh din
dat ¢ dudi ti va cach dién véi vo tu. Day E ndi truc tiép vao vo ta dién. Tur vo ta dién noi

vao vo dong co.



Bang 2. 20. Bang lwa chon ciu chi va day dan

Phu tai Day din Céu chi
Pwong Ma L
Tén may Pam, | lam | M& | Tiét | kinh | hiéu e
KW | A | hiéu |dién| Ong
thép
1 2 3 4 5 6 7 8

Nhém 1

May cua kicu dai 1 | 253 |IIPTO | 2,5 Y ITH-2 | 100/30
Khoan ban 0,64 | 506 | IIPTO | 2,5 Y ITH-2 | 100/30
May mai tho 2,3 | 582 | IIPTO | 2,5 Y [TH-2 | 100/30
May khoan dung 45 | 11,39 | TIPTO | 2,5 Y ITH-2 | 100/30
May khoan ngang 4,5 | 11,39 | ITIPTO | 2,5 /% ITH-2 | 100/30
May xoc 28 | 7,09 | IIPTO | 2,5 Y ITH-2 | 100/30
Nhém 2

May mai tron van nang 45 | 11,39 | IIPTO | 2,5 Y% [TH-2 | 100/30
May phay rang 45 | 1139 | I[IPTO | 2,5 Y% ITH-2 | 100/30
May phay van nang 7 17,7 | IPTO | 2,5 Y% [TH-2 | 100/30
May tién ren 8,1 | 20,5 | ITIPTO | 2,5 3 I[TH-2 | 100/30
May tién ren 10 | 25,32 | TIPTO | 4 /8 [TH-2 | 100/30
May tién ren 14 | 355 | IIPTO | 4 /8 ITH-2 | 100/30
May tién ren 45 | 11,39 | TIPTO | 2,5 Y ITH-2 | 100/30
May tién ren 10 | 25,32 | [IPTO | 4 Y% ITH-2 | 100/30
May khoan dung 0,85 | 2,152 | IIPTO | 2,5 /8 ITH-2 | 100/30
Nhoém 3

May tién ren 20 | 50,64 | ITPTO | 16 /8 ITH-2 | 100/30
Cau truc 24,2 | 61,28 | TIPTO | 16 v ITH-2 | 100/30
May khoan ban 0,85 | 2,152 | [IPTO | 2,5 7 I[TH-2 | 100/30
Bé dau tang nhiét 2,5 | 6,33 | [IPTO | 2,5 7 ITH-2 | 100/30
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May cao 1 | 253 |IIPTO | 25 3, ITH-2 | 100/30
May mai tho 2,8 | 7,09 | IPTO | 2,5 7 ITH-2 | 100/30
May nén cit lién hop 1,7 | 4,305 | IIPTO | 2,5 3,7 IIH-2 | 100/30
May mai pha 2,8 | 7,09 | IIPTO | 2,5 7 ITH-2 | 100/30
Quat 16 rén 1,5 | 3,798 | IIPTO | 2,5 3,7 IIH-2 | 100/30
My khoan dting 0,85 | 2,152 | IIPTO | 2,5 7 ITH-2 | 100/30
Nhom 4

Bé ngam dung dichkiém | 3 | 7,16 | IIPTO | 2,5 3, ITH-2 | 100/30
Bé ngam nudc nong 4 110,13 | IIPTO | 2,5 Y% [TH-2 | 100/30
May cudn day 1,2 | 3,04 | IIPTO | 2,5 3,7 IIH-2 | 100/30
May cudn day 1 253 | [IPTO | 25 S/ I[TH-2 | 100/30
Bé ngam c6 tang nhiét 4 10,13 | TIPTO | 2,5 Vs ITH-2 | 100/30
Tu sdy 3 | 76 |IIPTO | 25 7 ITH-2 | 100/30
May khoan ban 0,65 | 1,65 | IIPTO | 2,5 3,7 IIH-2 | 100/30
May mai tho 2,8 | 7,09 | IPTO | 2,5 7 ITH-2 | 100/30
Ban thtr nghiém thiét bi 7 | 17,73 | TIPTO | 2,5 3, IIH-2 | 100/30
Chinh luu Selenium 0,6 | 1,52 | IIPTO 4 34 ITH-2 | 100/30
Nhom 5

B¢ khir dau md& 4 110,13 | TIPTO | 2,5 7 ITH-2 | 100/30
Lo luyén khuén 3 | 76 |IIPTO | 25 7 ITH-2 | 100/30
Lo dé nau chay babit 10 | 25,32 | [IPTO | 4 /% ITH-2 | 100/30
Lo dién ma thiéc 35 | 6,33 | [IPTO | 2,5 7 ITH-2 | 100/30
Lo dic dong 1,5 | 38 |IIPTO | 25 37 ITH-2 | 100/30
May khoan ban 0,65 | 1,65 | IIPTO | 2,5 3 ITH-2 | 100/30
M4y udn cic tim méng | 1,7 | 4,305 | IIPTO | 2,5 3, IIH-2 | 100/30
May mai pha 2,8 | 7,09 | IPTO | 2,5 3 ITH-2 | 100/30
Mai han diém 13 | 32,92 | IIPTO | 4 3, IIH-2 | 100/30




7. Lwa chon khéi dong tir cho cac dong co' dién
Khoi dong tir = ¢ong tic to + role nhiét. Vi vay viéc chon khai dong tir chinh 1a
chon ¢6ng tic to va chon ro le nhiét. Cac diéu kién chon va kiém tra cong tic to va khoi
dong tir ¢ bang (1.8). Theo yéu cau cua bén A, cac khai dong tir duoc chon cua hing
Mitsubishi Nhat Ban.
- Chon khai @ong tir cho nhém 1.
+ Chon khoi dong tir cho dong co may cua kiéu dai:
Pamk = Pam = 1 KW
lamrN =lam = 2,53 A
Tra bang, chon cong tic to'S - N10 KP (cX), Pamk = 4 KW, lamk = 20 A
Ro le nhiét TH-N18KP(cX), lamrn = 2 + 3 (2.5 A)
+ Chon khoi dong tir kép (d4o chiéu quay) cho dong co khoan ban:
Pamk > Pam = 0,65 KW
lamrN = lam = 1,65 A
Tra bang, chon 2 cdng tic to S-2xN10 KP(cX), Pamk = 4 KW, lamk = 20 A.
Role nhi¢t TH-N12KP(cx), lamrn = 1,4 + 2 (1,7 A).
Khoa lién dong co khi UN-ML11 (cx)
+ Chon khai dong tir kép cho dong co may mai tho:
Pamk > Pam = 2,3 KW
lamrN = lam = 5,82 A
Tra bang, chon 2 ¢dng tic to S - 2x N 10KP(cX); Pamk = 4 KW, lamk = 20 A.
Role nhiét TH - N12KP(cX), lamkn =4 = 6 (5 A).
Khoa lién dong co khi UN - ML1 I(cx)
+ Chon khai dong tir kép cho dong co may khoan dung:
Pamk>Pam = 4,5kW
lamrN =lam = 11,39 A
Tra bang, chon 2 cdng tic to' s 2x NI IKP(cx), Pamk = 5,5 KW, lamk = 20 A.
Ro le nhidt TIT- N 18 KP (cX), lamrn = 9 +1 3 (11 A).
Khoa lién dong co khi UN - ML11 (cx).
+ Chon khai dong tir kép cho dong co may bao ngang:
Pamk > Pam = 4,5 kKW.

lamrRn = lam =1 1,39 A
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Tra bang, chon 2 cdng tic to S - 2xN 1 IKP(cX), Pamk = 5,5 KW, lam = 20 A.
Role nhiét TH-N18KP(cx), lamrn = 9 + 13 (11 A) Khoa lién dong co khi UN ML11

(cx)
+ Chon khai dong tir kép cho dong co may xoc:
Pamk > Pam = 2,8 kW
lamrN = lam = 7,09 A
Tra bang chon 2 cong tic to S - 2x N10 KP(cX), Pamk = 4 KW, lam= 20 A.
Role nhiét TH - N 12KP(cx), lamrn = 5,2 + 8 (6,6 A) Khod lién dong co khi UN - M
L11 (cx).

Chay:

- Pién ap cach dién (Uamea) gitra cac pha va giira pha voi dat 1a 690 V.

- bién ap 1am viéc dinh mic (Udmy) = 380 V= 440 V. Vi dién &p nay, cong tic to
c6 thé dong cat & cong suat dinh muc (Pamk) Ma tiép diém caa no khdng bi mai mon, dam
bao tudi tho.

- Pién ap dinh mic cudn day (Udmed) nam cham dién dé dong cat cong tic to duoc
chon giéng nhau bang 220 VAC.

- Cong tic to, khoa lién dong co khi, role nhiét khi mua vé riéng biét nhau, sau do
duoc l4p rap lai voi nhau theo trinh ty: Néu 12 khai dong tir don, ta 1ap cong tic to véi role
nhiét bang khép néi, ki hiéu MSO — NO.

Néu l1a khoi dong tir kép, khoa lién dong bang co khi dugc lap gitra 2 cong lic to
bang khép néi, sau lap role nhiét vao 1 trong 2 cdng tic to bang khp ndi. Nha san xuat da
ché tao cac khép ndi phii hop, chinh xac, chac chan. Ki hiéu MSO - 2x N. Cac nhoém khac
chon tuong tu.

Mt bang di day xuong co khi, v& trén hinh 2.23.

Trén day 13 toan bo thiét ké mang dong luc. Néu c6 yéu cau thiét ké chiéu sang, tinh

toan b nang cao cose s& duoc gidi thidu & cac chuong tiép theo.
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Hinh 2. 23: Mat bang di ddy phdn xwéng co khi
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Bai tap cudi chwong 2

CAu 1: Néu cac yéu cau cua thiét ké cung cap dién cho phan xudng, nha may, xi nghiép?
Cau 2: Trinh bay phuwong phap xac dinh phu tai tinh toan trong nha may, xi nghiép theo
cong suit dat Pg?

Cau 3: Trinh bay phuong phap xac dinh phu tai tinh toan cua nha may, xi nghiép theo cong
sut trung binh?

CAu 4: Cho so do cip dién nhu hinh v&, hiy giai thich chirc ning va nhiém vu ctia cic phan

tr trong so' d6?

Cau 5: Cho so do cap dién nhu hinh vé, hay giai thich chirc ning va nhiém vu ctia cic phan

tr trong so d6?

CAu 6: Néu cac budc tinh chon cac phan tir ciia hé théng cap dién cho phan xudng?

CAu 7: Tinh toan thiét ké day du cho 1 xudng co khi véi cac sb lidu sau:



SO

STT TEN THIET BI LUGNG Pam (KW) Cosg
1 | May tién 1K62 2 10 0.5
2 | May tién 1K61 7 4 0.5
3 | May tién K2H135 1 4 0.5
4 | May tién Rovonve 1T340 1 5 0.65
5 | May bao 7E 35 1 5.8 0.5

CAu 8: Tinh toan thiét ké day du cho 1 xudng co khi véi cac sb liéu sau:
STT TEN THIET BI 50 Pam (KW) Cos¢g
LUQNG
1 | May phay 6T82 3 7.5 0.5
2 | May phay 6T10 2 2.5 0.5
3 | May phay 675 11 2 1.5 0.5
4 | May khoan 2H 215 2 2.2 0.7
5 | May khoan ban 2 0.6 0.7
Cau 9: Tinh toan thiét ké day du cho 1 xudng co khi vai céc sd liéu sau:
STT TEN THIET BI 50 Pam (KW) Cos@
LUOQNG

1 | May cat 1 2.2 0.65
2 | May mai 2 da dé ban 2 0.6 0.5
3 | May mai 2 da dung 2 2.5 0.5
4 | May mai tron 3K 12M 1 55 0.5
5 | May mai phang 3E 771B 1 2.5 0.5
6 | May mai dung cu 3M 642 2 2.8 0.5
7 | May cua 1 1.7 0.5

Cau 10: Trinh bay cac budc vé biéu do phy tai?
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CHUONG I1I: THIET KE HE THONG CUNG CAP PIEN CHO KHU VUC
PO THI
Ngi dung chinh cua chuwong

Chuong hoc nay cung cip cho ngudi hoc cac budce tinh toan hé théng cung cap dién
cho khu vyc db thi, 13 khu vuc phu tai da dang, ¢ nhiéu yéu cau khac nhau vé cip dién,
do d6, viéc tinh toan doi hoi p dung cac tiéu chuan khac nhau, cling véi su phat trién cua
phu tai va su thay doi nhanh chéng caa cac thiét bi st dung trong khu vuc nay, doi hoi
ngudi thiét ké can cap nhat kién thic, tiéu chuan méi phuc vu cho viéc thiét ké.

Muc tiéu can dat diroc ciia chuong

Sau khi hoc xong chuong hoc nay, ngudi hoc can xac dinh duoc cong suat phu tai
d6i véi cac hé thong cap dién do thi, véi dac diém, phu tai nho, yéu cau cung cap dién khac
nhau. Bén canh d6 can tuan thu cac budc thiét ké dé co thé thiét ké duoc hé théng cung cap
dién cho khu vuc d6 thi. Thuc hién cac bai tap, vi du dé tinh toan, thiét ké hoan thién cung
cap dién.

Bai 5: Thiét ké cung cap dién cho mét nha tap thé (Sé tiét: 03 tiét) [1]; [3]; [5]
3.1. Xdc dinh cong suat can cip cho cac ddi twong can cip cho cac ddi twong sir dung
dién

Phu tai ¢ khu vuc d6 thi 1a khu vyuc phuc tap, da dang hon nhiéu so véi ¢ong nghiép
va noéng thon. Nguoi thiét ké can khao sat ki ludng timg ddi tuong tir d6 xac dinh duoc
chinh xac yéu cau cap dién cho khu vyc thiét ké.

Cong suét tinh toan cho nha ¢ va céng trinh céng cong duoc xac dinh theo sb luong
va cong sut cua thiét bi dién dy kién lap dat trong cong trinh, p dung hé s6 str dung Ién
nhéat Ky, hé s6 dong thoi Kat va hé sé yéu cau Kye.

3.1.1. Cong sudt phy tdi chiéu sang
a) Cong suat cua phu tai chiéu sang dugc tinh toan theo s6 luong va cong suat cua

cac bo deén chiéu sang trong cong trinh theo cong thic sau:
Pe = Kye. Y Py (3.1)
i=1

Trong do:
Kyc - Hé s yéu cau ddi véi phu tai chiéu sang trong cong trinh, p dung theo bang
3.1.

Pai - COng suat dién dinh muc cua bo dén thu i.



Bang 3. 1. Hé s6 y&u cau cho phu tai CS, theo tiéu chuan NEC 2008

Loai cong trinh Cong suat dit phu tai chiéu sang (VA) | Hé s6 yéu cau (%)
, _ Phéan 3000 VA dau tién hoic nhé hon 100
Nha & riéng biét, nha .
. Tur 3001 VA dén 120000 VA 35
tap thé, nha chung cu . _
Phan trén 120000 VA con lai 25
, Phan 50000 VA dau tién hogc nhé hon 40
Cong trinh y té . )
Phan con lai trén 50000 VA 20
Khach san, nha nghi Phan 20000 VA dau tién hodc nhé hon 50
va nha tro, nha cho | Ttr 20001 VA dén 100000 VA 40
d6i twong ddc biét | Phan con lai tir 100000 VA tré 1én 30
\ Phan 12500 VA dau tién hodc hon 100
Nha kho .
Phan con lai tir 12500 VA 50
Céc cong trinh khac | Tong cong suat V-A 100

Chu thich: Hé sb y&u cau cho bang nay khdng ap dung cho céc phu tai tinh toan cua
cac 16 ra hoac phu tai tiéu thu ¢ cac khu vuc ma chiéu sang toan bo dugc st dung trong
mot khoang thoi gian (vi du nhu cac phong mo, phong khiéu vii hodc phong an, cac khu
vuc trong bénh vién, nha nghi, khach san).

b) Khi chua c6 thiét ké chiéu sang cho cong trinh thi phu tai chiéu sang duoc xac
dinh dua trén suat phu tai chiéu sang trén don vi dién tich san (m?). Suat phu tai chiéu sang
phu thudc vao kiéu chiéu sang, loai dén sir dung, chi sé dia diém chiéu sang va d6 roi yéu
cau. Suat phu tai biéu kién 4p dung cho céc cong viéc khac nhau ung véi chiéu sang bang
deén huynh quang véi mang dén cong nghiép c6 bl hé sé cong suat cose téi tri s6 0,86 dugc
trong Bang 3.2

Bang 3. 2. Suét phu tai biéu kién chiéu sang

Suat phu tai Do roi trung
Dang tai N
VA/m? binh, Lux

Kho, cong vi¢c khong lién tuc 7 150
Cong viéc nang nhu ché tao va lap rap cac

! g yieen: g : p rap 14 300
thiét bi co kich thudc 16n
Cong viéc hanh chinh, van phong 24 500
Cong vi¢e chinh xéc:
- V& thiét ké 41 800
- Ché tao, lép rap chinh xac
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3.1.2. CONg sudt tinh todn ddi Véi cac 6 cam dién

Cong suét tinh toan d6i véi 6 cam dién Poc dugc xac dinh theo cac trudng hop sau:

a) O cam dung cho thiét bi dién cu thé phai duoc tinh todn theo cdng suat dién dinh
muc cua cac thiét bi dién do.

b) Khi khdng c6 sb liéu cu thé vé thiét bi dién sir dung 6 cim hoic ¢ng dung cu thé
ctia 6 cam thi cong suat mach 6 cam dugc xac dinh nhu sau:

- B4i véi nha 1am viéc, tru 6, vin phong cong suat phu tai tir cdc 6 cam dién phai
duoc tinh toan vai suat phu tai khéng nhoé hon 25 VA/m? san.

- Di véi nha & va cac cong trinh cong cong khac, cong suat cho méi 6 cim don
khong nho hon 180 VA hodc dbi vai mdi don vi 6 cam trén mot gia kep. Di vai thiét bi
chtra 6 cdm cau tao tir 4 don vi 6 cam tro 18n thi céng suét 6 cam dugc tinh toan khong nho
hon 90 VA trén mdi don vi 6 cam.

3.1.3. Pai Vdi thiét bi bép dimg dién trong khu bép cia khéch san, nha hang

Viéc tinh toan cong suat cua cac thiét bi ndu nuéng cong nghiép ding dién, cac thiét
bi rira chén dia, bo dun nudc va céc thiét bi bép khéac theo Bang 3.3. Hé s6 yéu cau nay
duoc 4p dung cho tat ca cé4c thiét bi c6 bo diéu khién hodc ngat nhiét dugc dung nhu thiét
bi bép. Hé s6 nhu cau nay khong dwoc &p dung cho cac thiét bi 1am nong khdng gian, thdng
gi6 hoic thiét bi diéu hoa khong khi.

Tuy nhién, phu tai tinh toan cho 16 day khong duoc nhé hon tong hai phu tai bép

16N nhat.
Bang 3. 3. Hé sb yéu cau doi véi cac thiét bi bép
S6 lwong cac don vi thiét bi Hé s6 yéu ciu (%)
1 100
2 100
3 90
4 80
5 70
6 hoac 16n hon 65

3.1.4. Cong sudt tinh todn cho nha ¢ riéng biét, cdn hé trong nha ¢ tdp thé hodc nha chung
cu
Cong suat tinh toan cho nha & riéng biét, can ho trong nha o tap thé hoac nha chung

cu dugc xac dinh theo cong thuc:



Ptt = Kdt Z I:)yci (32)
i=1

Trong do:
Kat - Hé sb ddng thoi cua phu tai nha ¢ riéng biét, can ho; Ka = 0,5 + 0,65.
Pyci - CONg suat yéu cau (kW) cua thiét bi dien thi i.
3.1.5. Cong sudt tinh toan cho nha ¢ tdp thé, nha chung cw, nha tro
Pno = Pcr + 0,9PpL (3.3)
Trong do:
Ppr - Cong suat tinh toan (kW) cta phu tai dong lec trong cong trinh;
PcH - Cong suat tinh toan (kW) cta phu tai khéi can ho trong céng trinh.

a) Cong suat tinh toan cua phu tai khéi can ho duoc xac dinh theo cong thic:
Pen = Ky Z P (kW) (3-4)
i=1

Trong do:

Peni - CONg suét tinh toan (kW) cta cin ho thi i;

n - S6 can ho trong tda nha;

Kat - Hé s6 dong thoi cua phu tai khéi can ho, duoc xéac dinh theo Bang 3.4.
Bang 3. 4. Hé s6 dong thai trong nha tap thé, chung cw

STT S6 ho tiéu thu H¢ s6 dong thoi Ka
1 2 dén 4 1
2 5dén9 0,78
3 10 dén 14 0,63
4 15 dén 19 0,53
5 20 dén 24 0,49
6 25 dén 29 0,46
7 30 dén 34 0,44
8 35 dén 39 0,42
9 40 dén 49 0,41
10 50 hoac 16n hon 0,4

b) Céng suat tinh toan cta phu tai dong luc trong céng trinh dugc tinh nhu sau:
PpL = Ptm + Pt + Ppu (KW) (3.5)
Trong do6:
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PpL - CONg sut tinh toan (KW) caa phu tai dong luc;

Prm - Cong suat tinh toan (kW) ciia nhém phu tai thang may trong cong trinh;

PeT - Cong suét tinh toan (kW) cua nhém phu tai bom nudc, thong gio trong cong

trinh;

Ppi - CONg suat tinh toan (kW) cua phu tai diéu hoa trung tam hoic ban trung tam

trong cong trinh.

* CONg sudt tinh toan ciza nhém phu tdi bom nwéc, théng gié (déng co bom nwc,
quat thong gio va cac thiét bi khdc) dwec xdce dinh theo biéu thic sau:

Trong do:

n
Pgr = Kyc-Z Phii

i=1

(3.6)

Kyc - Hé so str dung 16n nhat caa nhom phu tai bom nudc, théng gié theo Bang 3.5;

n-So6 dong co;

Poii - CONg suat dién dinh mac (kW) cua dong co bom nuéce, quat thong gio th i.

Bang 3. 5. Hé s6 yéu cau Kyc cia nhom phu tai bom nwéc, thong gio

S6 lwong dong S6 lwong dong S6 lwong dong
KyC Kyc Kyc
co co co
2 1(0,8) 8 0,75 20 0,65
3 0,9 (0,75) 10 0,70 30 0,60
5 0,8 (0,70) 15 0,65 50 0,55
CHU THICH: Con sb trong ngoic 14 cho loai dong co ¢ cong suat 16n hon 30 kW.

* CONg sudt tinh toan ciia nhom phu tdi thang mdy dwoc tinh theo cong thec:

n
I:>TM = KyC'Z Pni Y Pvi + Pgi
i=1

Trong do:

Prm - CONg suat tinh toan (kW) cia nhdm phu tai thang may;

Pni - Cong suit dién dinh mac (kW) caa dong co kéo thang may thir i;

(3.7)

Pgi - Cong suat (kw) tiéu thu caa cac khi cu diéu khién va cac deén dién trong thang

may tht i, néu khong c6 sé lidu cu thé co thé 14y gié tri Pgi = 0,1Pyi;

Pyi - Hé sb gian doan cua dong co dién theo Ii lich thang may thir i néu khong c6 sé

lieu cu thé cd thé 1ay gia tri caa Pyi

:]_’

Kyc - Hé s6 yéu cau caa nhém phu tai thang may, véi nha & xac dinh theo bang 3.6.



Bang 3. 6. Hé s6 yéu cau Kyc ciia thang may trong cac cong trinh nha &

S6 Hé s6 yéu cau khi so lwong thang may bing:
tang (1 |2 [3 |4 |5 |6 |7 [8 |9 [10 [15 |20
6dn7 |1 0,85(0,70{0,55|0,55|0,45|0,45|0,42|0,40 | 0,38 | 0,30 | 0,27
8-9 1 0,900,75|0,65|0,60 | 0,55|0,50|0,45|0,42 | 0,40 | 0,33 | 0,33
10-11 |- 0,950,80|0,70 0,63 |0,56|0,52|0,48|0,45|0,42|0,35| 0,31
12-13 | - 1 0,85(0,73|0,65|0,58|0,55|0,50|0,47 0,44 0,38 | 0,34
14 -15 | - 1 0,97(0,85|0,75|0,70 | 0,66 | 0,60 | 0,58 | 0,56 | 0,43 | 0,37
16-17 | - 1 1 0,90 0,80 |0,75|0,70 | 0,65 | 0,60 | 0,55 | 0,47 | 0,40
18-19 |- - 1 1 0,90 0,80|0,75|0,70 | 0,67 | 0,63 | 0,52 | 0,45
20-24 | - - 1 1 0,95(0,85|0,80|0,75|0,70 | 0,66 | 0,54 | 0,47
25-30 |- - 1 1 1 1 0,900,85|0,80|0,75|0,62 | 0,53
31-40 |- - 1 1 1 1 0,93/0,87|0,82|0,78 | 0,64 | 0,55

* COng sudt tinh toan (KW) cia diéu hoa trung tdm hogc ban trung tam

Cong suat tinh toan caa phu tai diéu hoa trung tam hoac béan trung tdm s& dugc tinh
toan quy doi tir yéu cau cong suat trao doi nhiét cua hé théng diéu hoa trung tam hoic béan
trung tdm va céc thiét bi tiéu thu dién khac cua hé thong.

(3.8)

I:)TDN'I< d >
Pon = Tq+zpyci
i=1

Trong do:

Pron - €Ong suét trao do6i nhiét cua hé thong diéu hoa (Btu, Hp)

Kqa - hé sb quy d6i tir cong suét trao doi nhiét sang cong suat dién (Btu = 0,09W;
Hp = 0,736 kW)

n - hiéu suat 1am viéc cua hé théng diéu hoa

Pyci - €ONQ SUat yéu cau cua cac thiét bj tidu thu dién khéc cua hé thong diéu hoa.
3.1.6. Phu tai tinh toan cho nha khach, khach san

Phu tai tinh toan cho cong trinh nay dugc xac dinh theo cong thuc:

Pno = Pen + 0,9Ppy (3.9)

Trong do:

P - CONg suat tinh toan (kW) cua phu tai déng lyc trong cong trinh;

Pen - CONQ suit tinh toan (kW) cua phu tai khdi phong nghi trong cong trinh.

a) Cong suat tinh toan (kW) caa phu tai khdi phong nghi duoc xac dinh theo cong
thac:
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P, = Kdti P (3.10)

Trong do:

Peni - CONg suat dat (kW) caa phong nghi thi i;

n - S6 phong nghi trong tda nha;

Kat - Hé sb dong thoi caa phu tai khéi phong nghi, lay bang 0,8.

b) Cong suat tinh toan (kW) cuaa phu tai dong luc trong cong trinh nha khéch, khach
san dugc tinh nhu cho nha ¢ tap thé, chung cu, nha tro, nhung hé s yéu cau déi véi nhém
phu tai thang may tuan theo Bang 3.7.

Bang 3. 7. Hé s6 yéu cau Kyc caa thang may trong nha khach, khach san

S6 thang may dit trong nha Kye Hé s6 cong suit coso
Tir 1 dén 2 1 0,6
Tu 3 dén 4 0,9 0,6
Tur 4 tro 1én 0,8-0,6 0,6

3.1.7. Hé sé cdng sudt tinh todn hedi dién nha ¢
Hé sb cong suit tinh toan ludi dién nha & thudng duoc lay bang 0,80 dén 0,85.

Chuay:

- Khi x4c dinh cong suat tinh toan cua phuy tai dong lyc khong tinh cong suat cua
cac dong co dién du phong, trir treong hop dé chon khi cu bao vé va mit cat day dan cap
dién cho dong co du phong do.

- Khi xac dinh c6ng suat tinh todn cua cac dong co dién cua thiét bi chira chay, phai
ldy hé s6 yéu cau bang 1 vai sé luong dong co bat Ki.
3.1.8. Hé s¢ dong thoi theo s6 mach dién

a) Hé s6 dong thoi cua tu dién phan phoi hodc ti dién phan phéi phy

Hé sé ddng thoi theo sé mach dién cua ta dién phan phdi hoic ta dién phan phdi

phu dugc xac dinh theo Bang 3.8 nhu sau:

Bing 3. 8. Hé s dong thoi caa ti phan phai theo sé mach

Stt S6 mach Hé s6 Ka
1 2 va 3 (ti dugc kiém nghiém toan bo) 0,9
2 4vab 0,8
3 6 dén 9 0,7
4 10 va lén hon 0,6
CHU THICH: Néu cac mach chu yéu 1a cho chiéu sang c6 thé coi Ka gan bang 1.

b) Hé sé daong thoi theo chize ndng ciia mach



Hé s6 dong thoi dung cho cac mach cung cap dién cho tai théng dung dugc cho
trong Bang 3.9.

Bang 3. 9. Hé s6 dong thoi theo cac chire ning ciia mach

Chirc nang cia mach Hé s6 Kar
Chiéu sang 1
Lo su6i va may lanh 1
O cim 0,5 dén 0,8

Thang may va cau®

- Cho dong co c6 cong suat 16n nhat 1

- Cho dong co c6 cong suat 16n thir 2 0,75
- Cho dong co khac 0,6
CHU THICH:

(1) Dong dién dugc luu y bang dong dinh murc cua dong co va ting thém 1 tri sd

bang 1/3 dong khai dong cuia né.

3.1.9. Cong sudt tinh toan phy tai dau vao cong trinh cdng céng

Cong suat tinh toan phu tai dau vao cong trinh céng cong phai lay theo tinh toan ky
thuat caia cong trinh. Khi lap thiét ké co so ciing nhu thiét ké ki thuat, ding céc tri s6 ¢
Bang 3.10.

Bang 3. 10. Chi tiéu cip dién cong trinh cdng céng, dich vu

STT Tén phu tai Chi tiéu cap dién
Vién phong:
1 | - Khong c6 diéu hoa nhiét o 45 W/m? san
- C6 diéu hoa nhiét do 85 W/m? san

Trudng hoc - nha tré, miu gido
- Nha tré, mau giao

+ Khong c6 diéu hoa nhiét do 25 W/m? san
+ C6 diéu hoa nhiét do 65 W/m? san
2 | - Truong pho thong
+ Khong c6 diéu hoa nhiét do 25 W/m? san
+ C6 diéu hoa nhiét do 65 W/m? san

- Truong dai hoc

+ Khong c6 diéu hoa nhiét do 25 W/m? san
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STT Tén phu tai Chi tiéu cip dién
+ C6 diéu hoa nhiét do 65 W/m? san
Ctra hang, si€u thi, chg, trung tam thuong mai,
dich vu 35 W/m? san
> + Khong c6 diéu hoa nhiét do 90 W/m? san
+ C6 diéu hoa nhiét do
Khéi kham chita bénh (cong trinh y té)
- Bénh vién cép qudc gia 2,5 kW/ giudong bénh
> . Bénh vién cép tinh, thanh phd 2 kW/ giudng bénh
- Bénh vién cap quén, huyén 1,5 kW/ giudong bénh
Rap hat, rap chiéu phim, rap xiéc
° . C6 diéu hoa nhiét do 125 W/m? san
Tru s& co quan hanh chinh:
7 | - Khong c6 diéu hoa nhiét do 45 W/m? san
- C6 diéu hoa nhiét do 85 W/m? san

3.1.10. Phuy tdi tinh toan cia lwdi dién chiéu sang va dién déng lic cung cap cho cong
trinh cdng cong Pcc
Phu tai tinh toan cua ludi dién chiéu sang va dong lec cap cho cong trinh céng cong
dugc tinh theo cong thuec:
Pec = 0,9 (Pes + Pai) (3.11)
Trong do:
Pes - Phu tai tinh toan chiéu sang caa cong trinh cong cong (KW);
Pa - Phu tai tinh toan dién dong luc cua cong trinh céng cong (kW).
a) Phu tdi tinh toan cia ledi dién déng luc cung cap cho cong trinh cong céng
Phu tai tinh toan cua ludi dién dong luc cung cap cho céng trinh cong cong Pai (KW)
tinh theo cong thuc:
Pai = Pmax + N1P1 + N2P2 + ... + niPi (3.12)
Trong do6:
Pmax - COng suat (kW) cua thiét bi dién Ion nhat;
P1, P2, ...Pi - Cong suat (kW) cuia c4c thiét bi dién con lai;
N1, N2,... ni - S6 lwong thiét bi dién clng 1am viéc dong thoi cua mai loai thiét bi

dién.



b) Khi thiét ké Leci dién nhém chiéu sang cong trinh cong céng

L4y phu tai tinh toan theo tinh toan ky thuat chiéu sang véi hé sb aong thoi (ke =1)
va hé so st dung I6n nhat bang 1 (ku = 1).

3.2. Phwong an cap dién cho cac ddi twong khu vure do thi

- Ngudn dién cép cho khu vuc c6 thé 1a tram bién &p trung gian hoic mot duong
day cao ap di gan hodc mot tram bién &p phan phéi lan can.

- Pudng cao ap, vi di trong d6 thi nén di cap ngdm dé dam bao mi quan va an toan.
Truong hop duong day qué dai va khu vuc cho phép, mai di duong day trén khéng. Buong
ha ap nén di cap.

Do mat do phu tai dé thi 16n, ban kinh hoat dong cac tram bién ap phan phéi (1a
duong truc ha ap) khong nén 16n hon 250m (I < 250m) dé dam bao do6 sut &p cho phép cudi
duong day.

- Nén dung cac tram bién 4p cong suat nho (160 kVA) dua dén gan phu tai hon 1a
ding mot tram cong suat 16n, cap dién cho mot khu rong nhu vay vira lam giam ton that
dién nang, giam ton that dién ap trén ludi ha ap, vira dé quan li, van hanh va nang cao do
tin cay cap dién.

- V& loai tram bién ap:

Néu co6 diéu kién vé kinh phi, nén dung loai 1 tron bo (do SIEMENS hoic ABB)
san xuat, cac bién ap va thiét bi dong cat ha ap duoc dat sin trong mot khéi kin, néu khong
cling nén chon loai 1 gon, kin dam bao it tén dat dai va mi quan d6 thi.

- V& ban kinh cép dién ha ap caa cac tram bién &p do thi 1a ngan, thiét dién day dan
ha ap duoc chon theo diéu kién phat nong. Khi can thiét s& kiém tra theo ton that dién ap
cho phép.

- C4c phu tai sinh hoat dd thi dugc cip dién tir tram bién &4p may. Khi c6 yéu cau
cap dién lién tuc (nhu khach san, dai s quan, khu van phong quan trong v.v...) c¢é thé giai
quyét theo mét trong hai giai phap:

- Pit may phat du phong c6 bo ty dong dong cat nguon dy phong khi mat dién ludi
va lui ¢6 dién tro lai (ATS).

- Bat thém mat tuyén ha &p du phong tir mot tram bién &p khac.

Lwua chon giai phap du phong nao la tuy thudc vao kinh phi caa khach hang, vao kha
nang cap dién caa tram 1an can va diéu kién dia Ii khu vuc. Nhung kinh té hon ca la dat
may phat dién du phong.
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- Pam bao an toan trong thiét ké

Trong thiét ké cip dién cho dd thi, vin dé an toan phai duoc hét coi trong, can luu
Y mot s6 diém sau day:

- Heé théng tiép dia cua tram bién &p, tri 6 Ra nho hon 4Q, cang nhiéu cang tét, vi
khéng may khi co diéu kién dao boi dé chén tiép dia bo sung hang nam.

- Phai thuc hién ndi dét an toan tat ca cac cot ha ap.

- Phai thyc hién ni dat an toan tat ca céc ta dién, cac hom cong to.

- Phai thyc hién néi dat lap lai.

- Bam bao hanh lang an toan cho duong day trén khong (DDK), cép, tram bién theo
quy dinh.

- Lya chon thiét bi dién

- O nhitng khu vuc c6 diéu kién kinh té, nén chon dung céc thiét bi dong cét cao ha
&p, cap cao ha ap cua cac hang ché tao co uy tin (cia Puc, Phap, Nhat, Mi, ABB).

- Thiét ké dién cho cac khu chg, can dic biét quan tam dén sy ¢d chay nd vé dién
bang cach:

+ Chon dung cac thiét bi dong cit, bao vé (cau chi, p td mat) tin cay;

+ Dung cép chéng chay, chéng né;

+ Chon vuot cép tiét dién dé tang kha ning an toan vé du phong qua tai.

- Thiét bi dién noi that ¢ thi trueong rat da dang, nhiéu loai, 1am viéc thiéu tin cay,
thiéu an toan, tudi tho rat kém. Khi thiét ké can lya chon hoic hudng dan khach hang chon
dung thiét bi tot.

- Lya chon céc thiét bi an toan, do luong.

O nhitng tram bién ap cap riéng cho mot co quan, cong ty dién ban dién tai thanh
cai ha ap dau ngudn (gidng nhu tram cép dién cho cong nghiép, néng nghiép), trong tu
phan phdi cua tram can dit cac dong hd do dém. Céc tram bién &p cap dién cho khu vuc
dan cu d6 thi nén dit cong to dau ngudn, do viéc ban dién duoc tién hanh truc tiép véi ting
gia dinh theo cong to riéng, khi d6, tai tu phan phdi cua tram, can dit cac dong hd ampe,
von dé theo ddi dong, ap va can pha. Cong to hiru cong, cong to vo cdng chung cho toan
tram dé theo doi, kiém tra ton that dién ning, nang cao hiéu qua quan li dién cho tram bién

ap.



3.3. Thiét ké cung cip dién cho mét nha tap thé

Nha tap thé thuong duoc kién tric nhiéu tang (4, 5, 6 tang), cac can ho thuong dugc

xay dung, bé tri gibng nhau va mirc dung dién noi chung khdng qué chénh léch.

Can cép dién cho mot nha tap thé 4 ting gdom 2 don nguyén, tong cong 64 ho nhu
hinh 3.1. Dién c4p cho nha tap thé duoc lay tir mot tram bién &p chung cach nha 50m. Qua
khao sét biét rang cac ho gia dinh sdng trong nha tap thé cd mic séng trung binh thap,
khong sir dung diéu hoa nhiét do, may giat va tim néng lanh. Pién ning sir dung trong gia

dinh cha yéu dé dun nau, quat mat, chiéu sang...

3.3.1. Xdc dinh cdng sudt can cap cho nha tdp thé

a) Cong suat can cap cho toa nha:

Chon suat phu tai cho mét sé hé c6 muc séng trung binh: posh = 2 KW/I ho, xéac dinh

dugc cong suat can cap cho toan nha:
P, =Py, .H = 2.64 =128kW

T

__R 1
Cosp 0,9

=142,2kVA

L4y cose = 0,9 chung cho toan toa nha.

b) Cong suat tinh toan cho mot can ho

Bang 3. 11: Bang thiét bi dung dién trong mét h

T Thiét bi Cong suz“it' dinh mirc
thiet bi
1 | Bép dién d6i 2,0 kW
2 |Banla 1,0kw
3 | 5 bong dién (2 bong 100W va 3 bong 75 W) | 0,425 KW
4 |3 quat (2 quat tran, 1 quat cay 0,21 kW
5 | Tivi 0,1 kW
Tong Pq: 3,735kW

L4y hé s6 dong thoi 0,8 xac dinh duoc cong suat tinh toan cho mot ho phu tai
Ph = kat.Pai = 0,8.3,735 = 2,988 kW
Vit cong suat can cap cho mot ho 1a: Pn = 3 kW

c) Cong suat can cap cho mot tang ciia mot don nguyén (8 ho)

Pt = ka.H.Ph=0,8.8.3 = 19,2 kW

d) Cong suat can cap cho mot don nguyén (4 tang)
P4 = kqt.P.4 = 0,85.19,2.4 = 65,28 kW
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Ta thtr tinh cOng suét cip dién toan tda nha bang cach tinh chi tiét tir can ho, tang,

don nguyén (gdm 64 ho, 4 ting, 2 don nguyén);
Pt =k.Pq.2 = 1.65,28.2 = 130,56 kW

Nhan thay két qua tinh cdng suat toa nha tir hai cach c6 tri s6 xap xi nhau, vay lay
suit phu tai tinh todn cho mét cian ho bang 2 kW 1 hop 1.
3.3.2. Phurong dn cdp dién

T tram hién &p chung (con goi 1a bién ap cong cong) kéo mot dudng cap ha ap vé
nha tap thé. Pat mot ta dién riéng cho mdi don nguyén, dé cap dién cho céc tang cia don
nguyén. Trong mdi ti dién, dat mot &p td mat tong va 4 ap td mat nhéanh, cip dién cho 4
tang. Mdi ting dit mot hom cong to (8 cong to), phia dau vao cua hom cong to dit cau
dao, dau ra dat cau chi bao vé cong to.

So do bd tri dién trén mat bang va so dd nguyén li cap dién toan nha cho trén hinh
3.1 va hinh 3.2.

Bon nguyén 1 Don nguyén 2
I - ) ol _ — - 1
4 4 K 4! 4 4 " 4 4 ] 4 4 il < ’ 0
F—*’- L E [f L L - —rl—% —
7!!\ 3
Tu BA vé PVC (3x70 + 1x35) PVC (3x25 + 1x16)

Hinh 3. 1: So'd6 cdp dién cho nha tdp thé trén mdt bang tang 2; 1. Tii dién PP ciia ca don
nguyén, 2. Tu cong to cua tang 2; 3. Tu cong to cua tang 1, 4. Tu cau dao tong cua can ho

Cu PVC (3x70 + 1x35) Cu PVC (3x25+1x16) Tu dién don nguyén 2
_‘- ________ _I ____________ T emE_-_— J ______ il |
TUBA A300 A-160 5 A-160 ,\ 7 ;

: { ' |
orn NN pn py . U

Tu @ién don nguyén 1 | 638 SSnA 6IA 68 : 63A 63A 51A a3A .
R T T T T _. Dénticong LN Ty AN N Déntdcong
totdng 3 totang 3

©énth cong to tang 1 PVC [3x10 + 1x6) Bén i cang ta tdng 1 PVC (3x10 + 1x6)

L . Bénticong _ " ©én ti cong
;;:s;g;grﬁng z PVC (3510 + 146) tg tang 4 ;;n‘::;gy‘g;az'"g 2 PVC (3%10 + 1x6) to tang 4

N CD-60A ~ CD-50A
| s i | 2 :

i RN ] D208 i RN i -

5 | CT-20A | CT-20A

' CC-20A : l CC-20A
[ (SN Y AR R S SR Y [ oAU s W gy Ay W P J

Cu PVC (2x4) dén 8 can ho Cu PVC (2x4) dén 8 can hé

Hinh 3. 2: So d6 nguyén Iy cdp dién nha tdp thé
3.3.3. Lwra chon céc phan ti cia so do cdp dién
a) Chon cép tir BA vé nha tap thé



Dong dién tong cia nha tap thé
P 128

I = - = 216,34 A
T J3UCosp +/3.380.0,9

Tra bang thiy cap dong 4 18i, PVC, c6 dai thép, chon trong dat véi tiét dién 50 mm?
c6 =215 A, vai tiét dien 70 m2 c6 Icp = 265 A. Cap ngudn nén chon du thira dé phong phu
tai sinh hoat tang nhanh chon cap PVC (3 x70 + 1 x 35).

Tur don nguyén 1 dén don nguyén 2 chon cap PVC (3x25+1x16).

c) Chon Ap to mat dat tai tram BA dé bao vé cap vé nha tap thé

Vi It = 216,34A, chon Ap t6 mat ¢ lam = 300A.

d) Chon tii dién cho mdi don nguyén

Pon nguyén 1 dong, tong la dong tong toan nha => chon AT - 300 A.

Pon nguyén 2 dong, tong la dong mot don nguyén, bang:

__ P, _ 65018
" J3cosp +/3.380.0,9

Chon ap td6 mat c6 lam = 160 A.

I =109,89A

Céc nhanh ra cua tu cap dién cho mot tang. Dong dién cua 1 tang bang:
P 19,123

= BU.cosp V3380009 2R

Chon ap td mat nhanh cho 1 tang c6 lam = 63 A.
d) Chon ta cong to cho mdi tang
Tai ta cong to dit: 1 cau dao tong 3 pha 60A

8 cau dao nhanh 1 pha 20A

8 Cong to 1 pha 20A

8 cau chi 20A
Dong dién cap cho mét cin ho bang:

| R 3 =15,15A

"“U.cosp 220.0,9
e) Chon cép tir ti dién dén ti cong to

Vai dong dién I, = 32,32 A chon cap CUPVC (3 x10+1x6)

g) Chon day din dén ting can ho

Véi dong dién In = 15,15 A chon day ddng boc cach dién PVC (2x4) ¢6 lep= 38 A.

Cac két qua chon duoc thé hién & so do hinh 3.2.
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3.3.3. Thiét ké dién cho mét can ho
Theo thiét ké, can ho gom 2 phong 14 m? va 10 m?, khu phu rong 2m? chay doc tir
ngoai vao trong bao gdm chd dé xe, bép, nha tam, vé sinh. Phuong an bé tri dién nhu sau:

Pit mot cau dao tong vao can ho:

4500 3500

J_. - __..]_.—.. .

l = == —ﬁl_'

3 3

3500

= 4
, = 1

s
2 3 2
8 9
N\l L
2 g
5 5 — 3?5
BEp 2 Tam WwC
Bé xe I3
_f

Hinh 3. 3: Thiét ké dién néi that mét can hé 1. Tu dién - cau dao tong; 2, 0 cam + cong tdc; 3.

o

1
e

2000

Peén tuyp; 4. Quat; 5. Pén soi dot; 6. Bép dién kép; 7. 6 cam; 8. Puong day truc M(2.2,5);
Duong ddy nhanh M(2.1,5).
- M3i phong nga dat mot bang dién cap dién, cho dén, quat, dai, ti vi.
- Tai bép dat mot bang dién dung dé dun nau, cip dién cho dén nha bép, nha wec.
- Ngay ctra vao nha dat mot bang dién nho cho dén chd dé xe.
- Puong truc tir CD tong téi bang dién nha bép dung day dong boc tiét dién 2,5mm?
M(2 x 2,5).
-Tir c4c bang dién ra dén, quat, 6 cim tivi, dai, M(2 x 1,5). Toan bo day trong nha,
dién di trong 6ng ghen det, bang dién b tri cau chi, cong tac, 6 cim chon loai tét.
So dd bb tri dién toan cin ho va so d6 lap dit cac bang dién trén hinh 3.3.
Cau héi, bai tap
1. Néu phuong phép xac dinh phu tai chiéu sang trong phan xudng theo sb luong va cong
suét cua céac thiét bi?
2. Néu phuong phap xac dinh phu tai chiéu sang theo suat chiéu phu tai chiéu sang trén
dién tich mat san?
3. Néu phuong phép tinh cong suét tinh toan cho nha & nha & tap thé, nha chung cu, nha
tro?
4. Néu phuong phép tinh Phu téi tinh toan cho nha khach, khach san?

5. Néu phuong phép tinh phu tai tinh toan cta ludi dién chiéu sang va dién dong luc cung



cap cho cong trinh cong cong Pec?

6. Mot chung cu méi, dang xay dung, bao gdm:

- Nha Al: 8 ting mdi ting 10 cin ho danh cho nhimng gia dinh c6 mirc séng kha.

-Nha A2, A3: mdi nha 5 tAng, mdi tng 12 cin hd danh cho cac ho c6 mire sdng trung binh

thap.
- Tram bom dat 2 may x 14 (kW).

- Vuon hoa nho dat 6 du quay x 7 (kW) va 4 cay den thuy ngan cao ap 4 x 0,5 (kW).

Yéu cau xéc dinh phu tai tinh toan cho khu chung cu.

7. Xac dinh phu tai tinh toan cho can ho gff)m cac thiét bi sau:

T Tén thiét bi Cong suit S6 lwong Tong cong suat
(W) (W)
1 | DPéntuypled 1,2 m 20 2 40
2 | bén Led 4m tran 9 12 108
3 | Dén Led hit tran 20 8 160
4 | bén trang tri 20 3 60
5 | Quat dién 40 2 80
6 | May vi tinh 500 1 500
7 |Tivi 300 1 300
8 | biéu hoa 12000BTU 1200 1 1200
9 | Binh néng lanh 20 lit 20000 1 20000
10 | May siy toc 1000 1 1000
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Bai 6: Thiét ké cung cap dién cho mot truwong dai hoc (So tiét: 3 tiét) [1]; [3]; [4]; [5]
3.4. Thiét ké cung cap dién cho mét trwang dai hoc

Phan nay trinh bay néi dung thiét ké cip dién cho mot trudong dai hoc ¢& nhé nam
trong thanh phé. Dién tich dat truong dugc cap khdng rong nhung van bao gém day du doi
tugng st dung dién: giang duong, nha lam viéc, xudong thuc tap, phong thi nghiém, hoi
trrong, Ky tdc xa sinh vién (xem hinh 3.4).

Trudng dugc chia 1am 2 khu: khu hoc tap va khu ki tdc xa c6 cong ra vao riéng.

Khi hoc tap (khu A) bao gébm cac nha:

- Nha Al: 4 tang, 2 ting dudi lam van phong, 2 tang trén 16p hoc dién tich mdi tang
480 m?. Nhu vay dién tich van phong 2 tang 12 960 m2, mdi tang bd tri 6 1op hoc dién tich
(8 x 10) m?.

- Nha A2: 4 tang: tat ca 1am 16p hoc, mdi tang 6 16p, dién tich (8 x 10) m?

- Nha A3: 2 tang: tang dudi 1a xudong thuc tap co khi voi P = 100 KW tang trén la
cac phong thi nghiém véi tong dién tich 400 m2.

Khu ky tlc x& (khu B) bao gom:

- Nha B, B2 - mdi nha 4 tang, mdi tang 10 phong, mdi phong dién tich 24 m2, dat
6 giudng tang cho 12 sinh vién.

- Nha B3 - 2 tang, tang dudi la khu thé thao 500 m?, tang trén Ia hoi truong 500 m?
3.4.1. Xac dinh phy tai

a) Nha Al

- Khu vye van phong: 14y suat phuy tai po = 20 w/m?

P1 = po. Sa1 =20.960 = 19200 W = 19,2 kW
- Khu giang duong: 2 tng: 12 16p, véi suat phu tai po = 15 w/m?
P, =15.12.8.10= 14,4 kW
Tong phu tai nha Al
Pa1=19,2+ 14,4 = 33,6 KW
b) Nha A2
Pa2 =15.24.8.10 = 28,8 kW

c) Nha A3

Tang 1: Xuong co khi c6 cong suat dit 100 kW. Tang 2: Phong thi nghiém.

Tra bang, c6 hé s6 nhu cau kne = 0,4, thi nghiém c6 po = 25 w/m?

Chiéu sang po = 12 w/m?2. Xac dinh dugc phu tai tinh toan xudng co khi:

PA1=0,4.100 + 12.300 + 25.400 = 43,6 kW.



Phu tai toan khu A:
PA =33,6 +28,8 + 43,6 = 106 kW.

d) Nha BI, B2
Ki tdc xa sinh vién bé tri 6 givdng tang cho phong 24 m2.
Chon suat phu tai po = 30 w/m?2

Pe1 = Pg2=30.24.40 = 28,8 kw
d) Nha B3
- Tang 1: chon suét phu tai cho khu thé thao po = 15 w/m?

P1=15.500=7,5 kW
- Tang 2: chon suat phu tai cho hoi trudng Po = 20 w/m?
P2 =20.500=10.0 kW
Vay:
Pz =P1 + P2 =17,5 kW
e) Chiéu sang cong cong
Nha thuong truc va chiéu sang cong cong gom 20 bong dén 100 w
Pcs =0,1.20 =2 kW

Phu tai toan khu B la:

Pg=2.288+175+2=77,1 kW
Cudi cung xac dinh duoc phu tai tinh toan toan truong:

Pt =Pa+Pg=106+77,1=183,1 kW

B 1831
cosep 0,8

= 228,875KVA

T

Coso toan trrong duoc tinh trung binh tir cose xuwdng co khi (= 0.6) va cose cac
khu vuc khéac (= 0,85).

40.0,6+143,1.0,85 _

0,8
1831

CoS @ =

3.4.2. Phuong dén cdp dién

C6 thé so bo so sanh hai phuong an cap dién cho trudng: phuong 4n mot tram bién

ap va phuong an hai tram. Phuong an mot tram dat may 250 kVA, phuong 4n hai tram dat
mdi tram mot may 160 kVA. Quyét dinh dung phuong an mot tram 250 KVA vi kinh phi
xay dung tram ré hon va cac khu vuc phu tai rt tap trung chi cach nhau vai chuc mét, ton

that duong truc ha ap va kinh phi duong ha 4p hai phuong an khong chénh nhau 1am.
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Phuong an cap dién cu thé 1a:

- bat mot tram BA tai khu A canh nha xuong bén trong hang rao cia nha truong.

- Pit trong tram BA mét tu phan phdi, trong tu dit mot ap td mat tong va 6 ap td
mét nhénh, truc tiép cip dién dén 6 nha A1 dén B3.

- Bat 6 tuyén cap ngam ha &p tr TBA dén ta dién 6 nha.

- Tai mdi nha dat mot tu dién dé cap dién cho cac tang trong mdi nha.

So d6 bd tri dién trén mat bang va so dd nguyén li cap dién cho trén hinh 3.4 va hinh

3.5.
g | e
B2 B1 |e | 2| a2 Al
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Hinh 3. 4: So' do cdp dién trén mdt bang
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cac 1ang

4x25A

100A. 25A

Lén duong tnye  Dén xudng co kh

cictang

Hinh 3. 5: So d6 nguyén Iy cap dién truong dai hoc
3.4.3. Lyra chon céc phan ti trén so do cdp dién

a) Chon may bién ap

vi phong thi nghiem

Véi st = 228,875 kVA chon diing may bién ap 250 kVA do ABB ché tao.
Bang 3. 12. Thong sé ki thuat caa may bién 4p

Cong suat, KVA Ue, KV | Un, |APo,W|APN, W|Un, %| Trong lwgng,
250 10 04 | 640 | 4100 | 45 1130
b) Chon ta phan phéi

- Vo tu tu tao c6 kich thudc 2200 x 700 x 450 mm
- Thanh cai dong: 30 x 4 ¢6 lep = 475 A.

- Ap t6 mét téng
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| _ 228,875

T J3.0,38
Chon &p t6 mat tong NS - 400E ¢6 lgm = 400 A, leam =15 KA do hdng Merlin Gerin

ché tao.

=348,15A

- Céc ap t6 mat nhanh
+ Ap t6 mat cap cho Al:

336
A /3.0,38.0,85

Chon ap té mat NC - 100H ¢ lam= 100A, lcam = 6 KA
+ Ap t6 méat cap cho A2

=60,130A

28,8

—__ 7 _5154A
\/3.0,38.0,85

A2

Cac nha BI, B2 c6 cong suat gibng A2, déu chon 4p t6 mat NC - 100H ¢6 lam=100A.
+ Ap t6 mat cip cho A3
_ 43,6
T J3.0,38.0,6
Chon ap t6 mat NC - 125H ¢ lam = 125 A, leam = 10 KA
+ Ap td mat cip cho B3 + chiéu sang cong cong

|2 115420 g0,

= /3038085

=110,54A

Chon &p t6 méat C - 60N €0 lam = 63 A, lcam = 6 KA.

- Pat 3 dong hd ampe 400/5 A; 1 dong ho Von 0 - 500 V, 1 chuyén mach von ké; 1
cong to hiru cong 3 x 380/220 V,3 x5 A; 1 congto vo cong 3 x 380 V,3x5A;2b6 6
may bién dong 400/5 A dung cho cong to va ampe ké. Tat ca do Viét Nam san xuét.

c) Chon cép ha &p tir tram BA dén cac nha

- Cap dén cac nha Al, A2, Bl, B2, B3 duoc chon cap dong 4 16i vo dai sat tiét dién
10mm? PVC (3 x 10+1x6) c0 I, = 85 A.

- C4p dén nha A3 chon loai 16m2 PVC (3 x 16 + 1x10) c6 Pp = 115 A.

d) Chon tu dién cho cac nha Al, A2, BI, B2, A3, B3

Dong dién tang 1, 2 nha Al

9,6

- %2 _17.18A
\/3,0,38.0,85

1

Vay vai cac nha Al, A2, Bl, B2 chon ta dién nhu sau:



- Ap t6 mat tong chon NC - 100H ¢6 lgm = 100 A, leam = 6 KA.

- Ap t6 mat nhanh chon 4 cai, mdi ap td mat loai C 60N ¢0 lgm = 25 A, leam = 6 KA.

Véi nha A3:

- Ap t6 mét tong chon NC - 125H ¢0 lam = 125A, ledm = 10 KA.

- Ap t6 mat nhanh chon NC - 100H €6 lgm = 100 A va C 60N ¢0 lgm = 25 A.

Vi nha B3:

- Ap t6 mat tong chon C 60N c¢6 Idm = 63 A, [CIII]1 = 6 kA.

- 3 ap tdé mat nhanh chon 3 X ¢ 60N c¢0 lilm =25 A, lcam = 6 KA.

Ghi chi: Tat ca céc &p t6 mat chon cua hang Merlin Gerin (Phap). Tt ca cap ha ap
cua hing CLIPSAL (Oxtraylia).

d) Thiét ké dién noi that tirng nha

- Xuodng co khi: Bat mot ta dong luc, cap dién cho cac may cong cu gidng nhu cap
dién cho mét xudng co khi (xem chuong 2).

- Cac nha con lai: Bién dung cho chiéu sang, quat thiét ké mot dudng truc ting tang,
tir day cap dién cho cac bang dién trong phong giéng nhu cap dién cho cac 16p hoc.

e) Chon céc thiét bi cao ap dit trong tram

- Pt mot bo ciu chi ty roi 10 kV loai C710 - 311 PB do CHANGE (M) ché tao.

- Bat mot bo chéng sét van 10 kV loai AZLP - 10 do hing COOPER (M) ché tao.
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Bai tap cudi chwong 3

Cau 1: Néu phuong phap xac dinh phu tai chiéu sang trong phan xuong theo sd luong va
cong suit cua cac thiét bi?

CAu 2: Néu phuong phap xac dinh phu tai chiéu sang theo suét chiéu phu tai chiéu sang
trén dién tich mat san?

Cau 3: Néu phuong phép tinh céng suit tinh toan cho nha ¢ nha ¢ tap thé, nha chung cu,
nha tro?

Cau 4: Néu phuong phap tinh Phu tai tinh toan cho nha khach, khach san?

Cau 5: Néu phuong phap tinh phuy tai tinh toan cua luéi dién chiéu sang va dién dong luc
cung cap cho cong trinh cong cong Pec?

CAu 6: Néu phuong an cung cap dién cho khu vuc truong hoc?

CAu 7: Trinh bay phuong 4n cip dién cho tram phan phdi dién c6 so d6 nhu hinh v&:

Fe———————

Cau 8: Xac dinh phuy tai tinh toan ctia toa A ctia mot trudng Pai hoc co: 5 tang, 2 ting dudi
1am vin phong, 3 tAng trén 16p hoc dién tich mdi ting 480 m2. Nhu vay dién tich vin phong
2 tang 13 960 m?, dién tich danh cho khu 16p hoc 3 tdng, mdi ting bo tri 6 16p hoc dién tich
(8 X 10) m?.

Céau 9: Xac dinh phu tai tinh toan Khu ky tic xa ctia Truong dai hoc gém 2 toa nha BI,

B2 - mdi nha 4 ting, mdi ting 8 phong, mdi phong dién tich 24 m?, dit 6 giwdng tang cho



6 sinh vién.
Céu 10: Lua chon phuong an cép dién cho Truong dai hoc véi s6 liéu cho & ciu 8, 9, v&
so d6 cap dién.
CAau 11: Mot toa nha hién dai 15 ting bao gom:
- Tang 1: Siéu thj thuc pham 1500 m?
- Tang 2,3,4,5: Vian phong dai dién nudc ngoai, mdi tang 1500m?, chia lam 5 phong.
- Tang 6-15: khu vuc chung cu 10 ting, mdi tang 8 can ho danh cho cac ho co muc
séng kha gia
- Thang may: 4 chiéc 4x20 (kW)
- May bom: 3x22 (kW)

Y&u cau xac dinh phu tai dién can cap cho tod nha noi trén.
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CHUONG IV: THIET KE CHIEU SANG
Noi dung chinh cua chuong
Chuong hoc ndy cung cap nhitng kién thirc co ban vé viéc tinh toan thiét ké chiéu
sang theo hé sé st dung, cac thdng sé cua cac thiét bj chiéu sang trong nha ciing nhu ngoai
troi. Céc budc thiét ké dugc ap dung tai cac khu vire do thi, nha xudng, trudng hoc va céc
khu vyc khéc.
Muc tiéu can dat dwoc ciia chuwong
Sau khi hoc xong chuong hoc ndy, ngudi hoc c6 thé ap dung céac kién thire da hoc
dé tinh toan, lya chon va thiét ké chiéu sang cho nha xudng, cho khu d6 thi, cho khu vuc
truong hoc hoac chiéu sang cong cong. Thuc hién cac bai tap thiét ké trén gidy ciing nhu
trén phan mém Dialux.
Bai 7: Khai niém co ban vé thiét ké chiéu sang (So tiét: 3 tiét) [2]
4.1. Tong quan vé thiét ké chiéu sang
Déi twong can thiét ké chiéu sang c6 thé 1a nha xudng, phong thi nghiém, hoi truong,
van phong dai dién v.v... Can can ctr vao yéu cau chiéu sang caa khach hang, vao kinh
nghiém va tai liéu tham khao dé tién hanh thiét ké chiéu sang.
4.1.1. Tinh toan so bo
O budc thiét ké so bo, hoic véi dbi tugng chiéu sang khdng yéu cau chinh xéc cao,
c6 thé dung phuong phép tinh toan gan dang, theo cac budc sau:
- Lya chon suit chiéu sang po w/m? sao cho phii hop vai yéu cau khach hang.
- Xéc dinh cong suat téng can cap cho chiéu sang khu vuc, ¢é dién tich s, m?
s = Po.S, kKW (4.1)
- X4ac dinh s6 luong dén: chon cong suat mot bong dén Py, tir day dé dang xac dinh
s6 luong bong dén:
n=te (4.2)
Py
- Bé tri dén trong khu vuc (theo cum hoic theo day)
4.1.2. Tinh todn theo phwong phdp hé sé sir dung
Trinh tu tinh toan theo phuong phap nay nhu sau:
- Xac dinh d6 treo cao dén: H=h —h; — h;
Trong do:
h - @6 cao ctua nha, xudng;

hi - khoang cach tir tran dén bong dén, thuong hy = 0,5 ¢én 0,7 m;



h, - d6 cao mat ban 1am viéc, thuong 0,74 dén 0,9 m.
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Hinh 4. 1: B6 tri dén trén mdt bang va mdt dimg

- T bang 4.1 tra dugc ti s6 L/H, xac dinh dugc khoang cach gitra hai dén ké nhau
L, m.

- Can ctr vao b tri dén trén mat béng, mat cit, xac dinh hé sb phan xa cua tuong,
tran Tir bang 4.1 tra dugc ti s6 L/H, xac dinh dugc khoang cach giita hai dén ké nhau L,
m.

- Can ctr vao b tri dén trén mat béng, mat cit, xac dinh hé sb phan xa cua tuong,
tran pu, ptr %

- X4c dinh chi sé cua phong kich thudc a x b:

ab
- 4.3
4 H(a+b) (43)
- TU pur, pr %, @ tra bang tim ra hé so sir dung k.
- Xac dinh quang théng cua dén:
F= KESZ , lumen (4.4)
nk

st
Trong do

k - hé s du trir (bang 4.2);

E - d6 roi (Ix) (bang 4.3);

S - dién tich nha, m?;

Z - hé sb tinh toan, thuong Z = 0,8 - 1,4;

n - s6 bong dén, xac dinh sau khi bé tri dén trén mat bang. Tir day, tra bang tim cong

suat bong dén co F tuong tng.
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Bang 4. 1. Ti s6 L/H hop li cho cac dbi twong chiéu sang

L/H b6 tri nhiéu day | L/H b6 tri 1 day i
Chiéu rong gié¢i han

Loai dén va noi sir dung ctia nha xuéng khi bo
i . |maxcho| , . |max cho
Tot nhat | Tot nhat . [tri 1 day den
phép phép

Chiéu sang nha xuodng,

ding chao mo hodc sat 2,3 3,2 19 2,5 1,3H
trang men
Chiéu sang nha Xudng,
1,8 2,5 1,8 2,0 1,2H
dung chao van nang
Chu( r , -
1€u sang co quan, van 16 18 15 18 1.0H
phong
Bang 4. 2. Hé so du trir
Hé s6 dur triv
Tinh chit m6i trudng S6 1an lau béng it Pén soi
B ] Dén tuyp )
nhat 1 thang dbt
Phong nhiéu bui, khéi, tro, mo hong 4 2 1,7
Phong c6 mirc bui, khoi, md héng trung binh 3 1,8 1.5
Phong it bui, khéi, tro, md hong 2 1,5 1,3

Bang 4. 3. P§ roi tiéu chuin ciaa cac khu vuc chiéu sang E

Tinh chat cia khu vue lam viéc Emin, IX

- Phan xuodng yéu cau do chiéu sang cao (pha ché hoa chét, co khi chinh
Xac, d@)ng ho, dién tir v.v.,,)
- Phong thi nghiém

- Phong lam viée noi can do sang cao (phong thiét ké, can v&, vin phong 30
dai dién v.v...) ‘ ,

- Nha xudng co6 yéu cau chiéu sang trung binh 20
- Céc phong 1am viéc yéu cau do sang binh thuong

- Khu vuc yéu cau muc chiéu sang thap 10
- Puong di lai, van chuyén chinh trong xi nghiép 3

- Cau thang, nha vé sinh 2




4.1.3. Thdng sé ki thudt cia béng den
Duéi day, bang 4.4, bang 4.5 trinh bay thong sé ki thuat dén tuyp (hay con goi la
dén huynh quang) va dén soi d6t (hay con goi 1 dén day toc).
Bang 4. 4. Thong s6 ki thuit ciia dén tuyp

. uang thong F, uang thong F,
Cong suat,| Quang g Quang g Thoi gian st
Dién ap, V | lumen vé6i dén |lumen véi dén anh
w ] dung, h
anh sang trang | sang ban ngay
30 220 1230 1080 2500
40 220 1720 1520 2500

Bang 4. 5. Thong so6 ki thuit cia deén soi dot

Céng suat, w 11(83/(3”9 thong F’ZIS(;V Thei gian sir dung, h
15 124 111
25 222 197
45 376 336
60 670 506
75 904 684
100 1327 1004
1000
150 2217 1722
200 3100 2528
300 4926 4224
500 8715 7640
750 12375 10875
1000 20500 18300

Véi chiéu sang, tuy theo dbi twong chiéu sang va yéu cau cua khach hang, nguoi
thiét ké lua chon loai dén cho phu hop. O cac xudng san xuit it, thudng ding dén soi ddt,
vi dén tuyp nhay véi dién ap (khi U < 180 V, dén tat) va anh sang khong that. O nhiing khu
vuc can anh sang that dé phan biét mau sac (nhu can xem phan (ng hoa hoc chuyén hoé
mau sic, do két tua v.v...) thi chi nén dung dén soi dét. Pén tuyp it phat nhiét, khéng gay
nong birc, tao cam gidc mat meé, sang trong, thuong dung trong sinh hoat, van phong.

Hai loai bong dén c6 nguyén li lam viéc khac nhau, nén cac thong sé ki thuat cling

khac nhau.

105



4.2. Céc thiét bj chiéu sang
4.2.1. Nguon sang dién (den dién)

Ngudn sang dién bién doi dién ning thanh quang ning, tao ra anh sang nhan tao.
a) Nhirng céach tao ra &nh sang nhan tao
Pé tao ra anh sang, hién nay ngudi ta st dung 3 nguyén Iy sau:

- b6t soi kim loai (vonfram) & nhiét do cao.

- Sur dung hién twgng huynh quang phét sang.

- Phong dién hd quang giita 2 dién cuc.

b) Su phét trién caa dén dién

Sy phat trién cua dén dién duoc danh dau bang cac mdc thoi gian ra doi sau:

- Nam 1879: Nha bac hoc ngudi My Thomas Edison da phat minh ra dén soi dot,
day toc 1am bang than cacbon, phat minh nay da mé ra mot ky nguyén méi vé ngudn sang
nhan tao. Ngay nay soi d6t 1am bang vonfram.

- Nam 1923: dén Natri (Sodium) 4p suét thap ra doi.

- Nam 1930: dén cao ap thuy ngan ra doi.

- Nam 1938: dén 6ng huynh quang ra doi.

- Nam 1958: dén soi dot Halogen ra doi.

- Nam 1960: den Halogen kim loai ra doi.

- Nam 1962: dén cao ap natri ra doi.

- Nam 1992: dén compact huynh quang ra doi.

) Phan loai cac dén dién

Dua vao nguyén ly hoat dong c6 thé phan loai dén dién nhu sau:

i ‘ !
beén Pén anh sang Bén phéng dién
sgi A6t hdn hop
! ¥ v ! ! * v
Soi A8t Soi a8t Huynh Thily ngén Sodium Halogen
théng Halogen quang cao ap (Na) kim loai
thuéng (Metal
halide)
Gng huynh Compact Sodium Sodium
quang huynh thiy 4p thé&p ap
quang

Hinh 4. 2: Phan loai den dién



4.2.2. Pén soi dot
a) Dén soi d6t thong thuong

CAu tao deén soi dot thong thuong:

Hinh 4. 3: Cdu tao dén soi dot théng thurong

Soi d6t lam bang day vonfram. Vonfram néng chay ¢ nhiét do cao 3650K va c6 cac
chi tiéu tét vé dién tro, tinh kéo dan, kha nang phat xa va do bén vé co hoc.

Cho dong dién chay qua soi d6t, day vonfram bi nung néng phat ra cac bt xa phan
I6n trong mién hong ngoai. Khi nhiét do tang thi pho cua cac bic xa cang dich chuyén vé
mién anh sang nhin thay.

bac tinh ky thuat:

- Hiéu suat phat quang thap: (13 - 20) Im/w

- Tudi tho trung binh thap: 1000 gid

- Chi s6 mau: CRI = 100

- Nhiét @6 mau T: 2500K

- Gia thanh ha.

- Khéi dong tuc thoi.

Pén soi d6t c6 nhuge diém 1 hiéu suat phét quang thap, tudi tho thap. Str dung dén
soi dbt dé chiéu sang khong tiét kiém dién ning, phat nong (95% dién ning dén tiéu thu
phét nhiét) nén chi stir dung dén soi dot ¢ noi yéu cau do roi thap.

b) Bén soi d6t Halogen

O dén soi d6t thong thuong vonfram dé bi bay hoi ¢ nhiét d6 cao, do d6 bi mon dan
nén soi dot dé bi dut. O dén soi d6t Halogen nguoi ta cho céc chat ho Halogen vao bong
dén 1am han ché soi dét bay hoi, ting nhiét 6 soi dét nén dic tinh tét hon.

CAu tao ctia dén Halogel hinh 4.4:
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Hinh 4. 4: Béng dén soi dot Halogel
bac tinh ky thuat:

- Tudi tho trung binh: 2000 gio.

- Khéng con hién tuong soi dot bi bay hoi lam den bau dén, han ché suy giam quang
théng.

- Nhiét d6 lam viéc ciia dén cao hon do d6 lam tang nhiét @ mau T = 2800 - 3200K.

- Chi s6 CRI = 100.

- Giam kich thudc, ting hiéu suat phat quang.

Pén soi dot Halogen duoc st dung trong chiéu sang chat lugng cao. Thong s6 dén
soi dbt va dén soi d6t Halogen cho & bang 4.6, 4.7.

Bang 4. 6. Thong s6 caa dén soi dét

Cong suat P(W) | Quang thong F (Im)
15 120
25 220
40 430
60 740
75 970
100 1390
150 . 2200
200 3000
300 5000
500 8700
1000 18700
1500 27700




Bang 4. 7. Théng sb ciia dén Halogel

Cong suat P(W) | Quang théng F (Im)
100 2100
300 6300
500 10500
1000 22000 - 26000
1500 33000
2000 44000 - 54000

4.2.3. Den phong dién
a) Bén 6ng huynh quang

Bot HQ 3 phé
Vong bao vé Thuy Ngéan
Day xodn téc 3
AR ) "
M Vg ... p
1‘\}:{;  OERREEEEEEEE
Ong dén thiy tinh
:
.| S -

Chan dén
_~ Haidién cuc phdt sang

E‘ § Lap bét huynh quang E ;

Hinh 4. 5: Bén ong hupnh quang

Dua vao nguyén ly phong dién & &p suat thap. Khi dat dién &p U vao hai dién cuc
s& gay ra hién tugng phong dién lam ion hoa. Bén trong ong c6 mét it thuy ngan, dé khi
phong dién hoi thuy ngan kich thich tao céc tia so cap chu yéu 1 tr ngoai. CAc tia tir ngoai
nay dap vao lép bot huynh quang ¢ bé mit dng sinh ra cac tia nhin thay co budc song A =
400 - 700nm.

bac tinh ky thuat:

- Hiéu suat phat quang: 55 - 95 Im/w

- Tudi tho trung binh: 8000 - 10.000 gio

- Rét nhay cam véi méi trudng, kho khoi dong ¢ nhiét d6 thap.

- Loai dén T5 duong kinh 6ng 16mm 1a san pham mai hiéu suat phat quang ting
7%.

- C6 hiéu tng nhap nhay gay moi mit.

- Khé khai dong khi nhiét do méi truong thap.

- Chi s6 thé hién mau tuwong dbi cao: CRI = 85 - 95.
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- Nhiét @6 mau: T = 3000 - 6500K.

Dén 6ng huynh quang c6 hiéu suat phat quang va tudi tho cao, chat luong anh séng
tbt, nén dugc sir dung nhiéu trong chiéu sang noi that.

b) Bén compact huynh quang

CAu tao dén compact huynh quang duoc thiét ké véi kich thuéc thu nho, cac thiét
bi kém theo nhu chan luu (ballast), ticte thudng duoc gan lién véi dén (hinh 4.6) hoic tach
riéng. Pén huynh quang compact c6 thé duoc sir dung dé thay truc tiép dén soi dét vi co

hiéu suat phat quang cao hon dén soi dét (tiét kiém dién ning), 1ap dit thuan tién, tudi tho

cao.
~___Bong den
'y
& /. -Dudi dén
Hinh 4. 6: Béng dén Copact hupnh quang
bac tinh ky thuat:
- Hiéu suat phat quang: 50 - 60 Im/w
- Tudi tho trung binh: 10.000 gio
- D6 bén co hoc cao.
- Mau anh sang: trang trung tinh, tring 4m c6 chat lugng cao.
- Nhay cam véi thay doi nhiét d6 méi truong.
Théng sé cta dén compact huynh quang va dén 6ng huynh quang cho ¢ bang 4.8,
4.9
Bang 4. 8. Théng sb6 dén compact huynh quang
P (W) F (Im) T (K) CRI
5 250 2700-4000 85
7 400 2700-4000 85
9 600 2700-4000 85
11 900 2700 - 4000 85
15 1000 2700 - 4000 85
20 1400 2700 - 4000 85
23 1800 2700-4000 85




Bang 4. 9. Thong s6 caa dén 6ng huynh quang

Cong suat Quang théng @ . Lz
T(K) CRI Pwong kinh ong (mm)
P(W) (Im)
1400 2700 85
18 1450 3000 85
Dai 0,6m 1450 4000 85 26mm
1350 6000 85
1480 2700 85
18 1450 3000 85 2%
Dai 1,8m 1450 4000 85 mm
1350 6000 85
1400 2700 85
18 1450 3000 | 85 6mm
Dai 1,8m 1450 4000 85
1350 6000 85

¢) bén thuy ngéan cao ap

CAu tao dén thuy ngan cao ap trén hinh 4.7:

Dign cyc
phy

Hinh 4. 7: Cdu tao dén thiiy ngan cao dp

Day la loai dén lam viéc theo nguyén ly phong dién trong bong c6 hoi thuy ngén ¢
&p suat cao. Loai nay con goi 1a dén huynh quang cao ép.

bac tinh k¥ thuat;

- Hiéu suat phat quang: 45 - 60 Im/w

- Tudi tho trung binh: 2.500 gid - 4.000 gid

- Thoi gian khoi dong: 5 - 7 phat

- Nhiét @6 mau T: 3.800 - 4.300K

- Chi sb thé hién mau CRI: 40 - 60
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Do hiéu suat phéat quang thap, tudi tho thap so voi dén Natri cao ap nén loai dén nay
cang ngay cang it st dung dé chiéu sang duong giao thong.

d) Bén Natri thap ap

Dy 1a loai dén lam viéc theo nguyén 1y phong dién ¢ &p suat thap trong bong cé
ho1 Natri.

bac tinh ky thuat:

- Hiéu suat phat quang: 100 - 195 Im/w

- Tudi tho trung binh: 8.000 gi& - 12.000 gid

- Thoi gian khoi @ong: 6 -10 phat

- Nhiét d6 mau: 2.100K (trang, vang ngh¢)

- Chi s6 mau CRI xap xi 0 (4nh sang don sac)

Dén Natri thap &p c6 hiéu suat phét quang cao, tiét kiém dién ning, song chét luong
anh sang thap nén duogc sir dung chiéu sang dudng, bai dd xe ¢ nhiing noi khong yéu cau
chat luong cao.

6n|_z phéng dién Puéi nganh

/

= =
/ /o

ri

Vé ngodi Bién oy

Hinh 4. 8: Pén Natri thdp dp
¢) Bén anh sang hon hop

Pay 1a loai dén két hop dén thuy ngan cao ap véi dén soi dot. Trong bong ta méc
ndi tiép dng phong dién véi mot soi d6t vonfram phat sang khi dét ndng.

bac tinh ky thuat:

- Khdng can chan luwu, dau tryc tiép vao ludi dién nhu dén soi dot.

- Hiéu suat phat quang: 20 - 65 Im/w

- Thoi gian khoi dong: Do ¢6 sgi d6t nén bat sang ngay

- Nhay cam hon véi thay doi dién 4p so véi dén thuy ngan cao ap.

- Tudi tho: 6.000 gid

- Nhiét d6 mau: 3.800 K (mau tring duc)

Thong sé cac dén phong dién cho & bang 4.10, 4.11, 4.12



Bang 4. 10. Thong s6 dén cao ap thiy ngan (béng huynh quang cao 4p)

Cong suit dén Cong suat chan lwu | Quang thong F
P(W) Pcl(W) (Im)
50 10 2000
80 10 3800 - 3850
125 11 6300 - 6500
250 15 13500- 14000
400 20 23000 - 24000
700 28 42000
1000 30 60000
2000 40 125000
Bang 4. 11. Thong sé dén Natri thap ap
P(W) PcL(W) Quang thong F (Im)
18 1C 1800
35 35 4800
55 55 8000
90 90 13500
135 135 22500
180 111 33000
Bang 4. 12. Thong so dén anh siang hén hop
P(W) Quang thong F(Im)
160 3150
250 5700
500 14800

4.2.4. C4C nguon sang mai
a) ben cam ung khong dién cuc

CAu tao dén cam tng khong dién cuc v& trén hinh 4.9:
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Lap bt Bacxa
Lai st huynh quang tlt ngoai

\ R

Cuén day

Anh aéing
Hinh 4. 9: Ben cam 1ng khong dién cuc
Nguyén ly lam viéc dya vao hién trgng cam trng trong dén.
bac tinh ky thuat:

- Hiéu suat phat quang: 60 - 801m/W

- Tudi tho trung binh cao: 60.000 -5-100.000 gid

- Nhiét @6 mau T: 2.700 - 4.000 K

- Chi s6 mau CRI: 85

Loai dén nay dugc dung trong chiéu sang cira hang, thu vién, duong ham, cong

Xuong.

b) Pén LED

Nguyén Iy 1am viéc dua vao su chuyén doi truc tiép dong dién thanh birc xa anh

séng trong cau truc tinh thé caa chat ban dan.

bac tinh ky thuat:

- Hiéu suat phat quang: 20 - 25 Im /w

- Loai méi LED cyc sang c6 hiéu suat phat quang: 115 Im/w
-Tudi tho cao: 50.000 + 100.000 gid

- Mau sic: Pa dang, do, vang, xanh, trang.

Pén LED duoc st dung 1am dén tin hiéu va chiéu sang trang tri véi chat lugng tham

m§ cao.

d) bén Sulfur

bay la dén khong dién cuc, anh sang phat ra do bic xa cua cac nguyén tu sulfur

trong méi truong khi argon, khi bi kich thich bang vi song.

bac tinh k¥ thuat:
- Hiéu suat phat quang: 100 Im/V

- Thoi gian khoi dong rat ngan



- Nhiét @ mau T: 6.000K

- Chi s6 mau CRI: 80

Puoc sir dung dé chiéu sang noi that, ngoai troi, cac cong trinh vin hoa thé thao.

e) bén Laser

Phat ra anh sang don sic dua trén hién twong khuéch dai 4nh sang bang birc xa kich
thich.

Pén Laser dugc sir dung trong chiéu séng trang tri, 18 hoi va quang céo.

Cau hei, bai tap

1. Trinh bay c4u tao, nguyén ly 1am viéc, wu, nhuoc diém cua dén soi dot?
2. Trinh bay cau tao, nguyén ly 1am viéc, wu, nhuoc diém cua dén thuy ngan cao ap?
3. Trinh bay cau tao, nguyén Iy 1am viéc va dic diém cua dén huynh quang?
4. Néu su khac nhau gitra cau tao va nguyén ly 1am viéc cua bong dén soi d6t va bong dén
huynh quang?
5. Hiéu sut chiéu sang cua dén 1a gi? Tai sao khi d4nh gia hiéu qua cta dén khong chi cin

clr vao gia tri hiéu qua chiéu sang?
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Bai 8: Thiét ké chiéu sang dé thi (So tiét: 3 tiét) [2]
4.3. Thiét ké chiéu sang d6 thi
4.3.1. Thiét ké chiéu sang dwong pho

Muc dich va yéu cau cua chiéu sang duong 1a:

- Tao méi trudng anh sang tét gidp 1ai xe xt ly nhanh, chinh xéac céc tinh hudng xay
ra trén duong, dam béo an toan diéu khién xe véi toc d6 quy dinh.

- Giam dén muc thap nhét cac tai nan giao thdng, bao dam an toan cho ngudi va
phuong tién giao thong trén duong.

- C6 tac dung dan duong cho 14i xe, dic biét véi giao thdng phic tap, cac doan
duong cong, cac nat giao théng.

- Céc hé théng va thiét bi chiéu sang phai hai hoa véi khong gian, lam dep cho canh
quan d6 thi vao ban ngay va dac biét vao ban dém.

a) C4c yéu té anh huong dén sy nhin cia lai xe trén duong

Nghién ctru vé cac yéu té anh hudng dén su nhin caa 1i xe trén dudng, ngudi ta da
dua ra 4 yéu td sau:

- Po twong phan gitra vat can nhin va mat duong

- Kich thuéc cua dbi twong: ddi twong c6 kich thude cang nho, cang khé nhin thay.

- Thoi gian quan sat: vi toc do xe 16n, nén thoi gian quan sat ddi twong cua lai xe
giam. Ngoai ra c4c yéu tb bat ngd (nguoi qua dudng, 4nh sang dén cia xe nguoc chiéu...)
che chan lam giam thoi gian quan sat.

- Piéu kién thoi tiét: troi mua, bio, duong uét, swong mu, bui cat, anh huong dén
kha niang nhin cta lai xe. Vi dy, khi dudong uét, do chéi mat duong thay doi, khong dong
déu, c6 thé gay loa do anh sang phan xa tir mat nude trén dudng.

b) Cap chiéu sang dudng

Dé thyuc hién viéc chiéu sang dudong thoa man cac yéu cau va muc dich da néu, Hoi
Chiéu sang qudc té CIE, cling nhu timg nudce da phan cip duong theo luu lwgng phuong
tién giao thong, theo téc do xe, theo chirc nang va vi tri ciia con duong, thanh cac loai cap

chiéu sang A, B, C, D va E, cu thé nhu bang 4.13 sau:



Bang 4. 13. Tiéu chun chiéu sang dén dwong

Pd sang Py choi | Do dong déu Pd dong déu| Chi sb
Cap| Loai dwdng L)ién trung binh| ndichung | chiéu dec | tién nghi
Lw(cd/m?) Uo U G
Duong cao toc , :
A BAt ky 2 0,4 0,7 Bt ky
Xa lo
B o e Sang : 0,4 0,7 Sang Toi
C i . , , ang Tol
Duong chinh Téi 1.2 g
Duong hinh tia
Duong vanh dai
Duong tia hudng ] )
Sang 2 Sang
C tam .. 0,4 0,7
| Toi 1 Tol
Duong thanh pho
it nguoi di bo
Duong cac phd
chinh
D |cac phd buon ban| Séng 2 0,4 0,7 Séng
giao thong hon
hop
Dbuong ph
5 ufy 9 prw Séng 2 04 07 Sang
Pho dia ph .. : ,
O CAPIIONE | 14 1-2 Téi
Duong vang

* CAc tiéu chuan chiéu sang duong cua Viét Nam

TCXDVN 259:2001 phan cép duong phd, dudng va quang truong do thi theo yéu
cau chiéu sang duoc quy dinh trong bang 4.13.

Tri s6 d6 chéi trung binh va d6 roi trung binh dugc quy dinh trong TCVN 1404:
2005 va duoc cho trong bang 4.14.
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Bang 4. 14. Cap chiéu sang dwong va quang trudong

s Céap dwong  [Chiic ning chinh cia duong,Toc do [Cap
Loai dwong ) ]
pho, do thi pho, quang trwong (km/h) |CS
Puong cap |Cao téc Xe chay toc d6 cao, to chuc 120 | A
do6 thi thdng khac cao do.
Puong phé  [Giao théng lién tuc gita cac, 100 | A
cap 1 0, khu cong nghiép.
To chuc giao thong khac cao
Puong phé  |Giao thong c6 diéu khién lién| 80 A
cap 2 Hé véi pho cap 1
To chuc giao théng khac cao
do
) Lién hé voi duong phd chinh
Cap khu buong khu | | 80 B
cAp d6 thi
vuc 1 vuc
Van chuyén hang hoa ngoai
buong van 80 B
khu dan dung
tai
Puong ndi Puong khu  |Lién hé cac tiéu khu véi duongl 60 c
bo nha & Khu vuc.
Duong khu Chuyén chd hang hod trongl 60 C
cong khu céng nghiép
nghiép
Quang trudng chinh thanh phd| 60 c
Quang truong giao thong trudc
cau, trudc ga, dau moi giao
60 C
thdng va Quang truong trudc
cac diém tap trung cong cong

* C4c thong s va cach bd tri dén

Cac thdng sb dic trung cho bd tri dén dugc v trén hinh 4.10:




Hinh 4. 10: M¢t s6 cdch bé tri dén dwong

Trong do:

I: chiéu rong long duong

h: Chiéu cao dén

s: Tam vuon dén

a: Khoang cach hinh chiéu dén dén mép duong
e: Khoang céach giita hai bo dén lién tiép.

Tinh toan thiét ké chiéu sang dwong phé:

1. Phuwong phap bd tri dén trén dwong pho:
a. So dd bé tri dén 1 phia (kiéu don phuong):

L
[ [ [ ] [

Hinh 4. 11: So do b6 tri dén kiéu don phirong
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- Cac dén duoc lap trén cot va hudng ra duong.

- So dd nay thuong dung trudng hop duong twong dbi hep hodc mot sé phia ¢ hang
cay hozc chd udn cong. Su dong déu cia do roi ngang dugc dam bao bang gia tri h sao cho
h>1(véihladd cao cot den)

b. So do bd tri dén so le:

. ’
______ . N —
*(—)E 1
i —— A dnininini— -
[ [ ®

Hinh 4. 12: So d6 bé tri dén so le
Pén duge dat trén cot va cac cot trong so le 2 bén duong, ap dung khi duong phod

c6 2 chiéu chuyén dong. Khi d6 do dong déu chung caa do choi sé tot hon.
Su dong deu cua do roi ngang duoc dam bao bang gia tri h sao cho h > 3 I

c. So d6 bd tri dén 2 nhanh trén truc duong (kiéu tryc gitra):

—T— - = - — - —. - — - — - —  — - — |
O O C)e O O

Hinh 4. 13: So do b6 tri dén 2 nhanh kiéu truc gitta
- Ap dung khi c6 dudng d6i, & gitra ¢6 dai dat phan cach.
- Su dong déu cua do roi ngang duogc dam bao bang gia tri h sao cho h > 1

d. So dd bb tri dén dbi xang hai phia (kiéu ddi mat):

L) L) . L) L)
S —Ce——
o |
Q-0 0O
[ [ [ []

Hinh 4. 14: So do bé tri dén doi xitng hai phia
- Ap dung khi chiéu rong caa duong giao thong 16n.

- Su dong déu cua do roi ngang duoc dam bao bang gia tri h sao cho h > 0,51



g. So dd bb tri kiéu hai phia (duong c6 dai phan cach):

? ’ * ’ '
O O O O o *
Q Q Q Q
. . ¢ . .

Hinh 4. 15: So do b6 tri kiéu hai phia
- Ap dung cho duong dbi ¢ dai phan cach chiéu rong 16n. Yéu cau gidng nhu kiéu
don phuong

h. B4 tri dén tai céc ngd ré va chd co duong di bo:

e

O O

e | o
|
q ; O(_K
|

Hinh 4. 16: So' do bo tri dén tai mit giao théng

- B4 tri dén tai nit giao thong:

Pén duoc dit ¢ hai bén duong caa moi nga ré. Trong d6 H 1a d6 cao dat den.

- B4 tri dén nhitng chd c6 duong di bo:

Hinh 4. 17: So do b6 tri dén nhitng ché c¢é dwong di bo
Dén dugc dat so le ¢ hai bén duong tai vi tri co6 duong danh cho nguoi di bo. Khoang
cach gitra hai dén la 1,5H. Trong d6 H 1a do cao dat deén.
Cha y: nhitng noi c6 duong xe lta cit ngang ciing can phai phan bé dén nhu trén.

- Bé tri dén & chd c6 duong ré qua duong:
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Hinh 4. 18: So do bé tri dén & ché cé dwong ré qua dwong
Dén duoc dit dbi dién vai phia c6 ludng van chuyén cia phuong tién.

- B6 tri dén & chd c6 duong vong:

Hinh 4. 19: So do b6 tri dén & ché cé dwong vong

Pén dugc bé tri vé phan ngoai cua dudng nhu hinh vé. Néu ting sd lugng dén thi
cd thé bd tri cac dén & ciing mot bén.

Cha y: Khi chiéu sang vuon hoa, tham co, duong di bd voi nhitng dén co goc bao
vé = 159 do cao dit dén > 3,5 m.

2. Hé s6 sir dung cia b dén:

- Hé sb sir dung cua bo dén 1a phan trim quang thong do dén phat ra chiéu trén phan
hitu ich ctia con duong.

- D6i v6i mot bo dén da cho, hé s6 st dung fu phu thudc vao do ma gdc nhi dién cua
cham tia sang cat mat duodng.

- Viéc xé4c dinh hé s6 nay dua trén db thi cho trudc do nha ché tao cung cap.



0,6
0.5 /

0.4 /
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Hinh 4. 20: Biéu do xdc dinh hé s6 loi dung quang thong
- Khi b tri dén 1 bén duong:

. Hé s6 loi dung quang théng f,= Ut + Us
Hé s0 loi dung quang thong f,= Ut - Us

Hinh 4. 21: Hé s6 loi dung quang thong khi bé tri den 1 bén dwong
Sau khi xac dinh duoc céc gia tri 11 va I, ta xac dinh ty s6 li/h va Io/h va tra
d6 thi s& xac dinh dugc Us, Ut va tinh duoc hé sb loi dung quang thong cua dén.

- Khi bé tri dén theo truc duong:

b

7 o
ke
(V%)

-~ /
/

¥
1

Hinh 4. 22: Khi b6 tri dén theo truc dwong

123



Viéc tinh hé sb st dung cua ting dén a, b ciing gidng nhu trén.

Hé s sir dung tong hop cua ca b dén: £ = fua+ fuo

- Khi dén duoc bé tri ¢ ca 2 bén duong:

Tinh toan twong ty nhu truong hop dén dugc bd tri ¢ 1 bén duong. Vi dién tich mat
duong dugc chiéu sang bang ca 2 dén nén quang thong can c6 caa mdi bo dén bang 1 nira
S0 v6i trudng hop dén dugc bd tri 1 bén duong

3. Quang théng yéu ciu cia cac b dén:

@, = lel..R

Quang théng ciia dén can phat ra: v f

Trong d6: 114 chiéu rong cua dudng
Ty s6 R (tra bang), tuy thuoc loai duong
Lt 13 d choi yéu cau tuy theo loai duong
e la khoang cach trung binh gitra cac cot dén
V: hé s6 gia hoé
fu 12 hé s6 sur dung cua bo dén

Khoang cach trung binh giita cac cot dén xac dinh duoc 12 nho ty s6 (e/n)max.

Tinh todn mot cach so bd nhu trén, ta tra ra dugc loai dén can phai ding véi cong
suat, quang théng, mau sac theo yéu cau

4. Khoang céch giira cac dén:

Vi quang théng thuc cia dén sau khi di chon, ta c6 thé xac dinh duoc khoang céch
thyc gitra cac cot deén.

@,V
I.L..R

trong d6 dq4 la quang théng that caa dén.

Chu y: khoang céch gitra cac dén tinh toan khong duoc vuot khoang cach cuc dai
da xac dinh. Néu e > emax thi cong suat da chon la qua 16n, can phai giam cong suat hozc
thay d6i kiéu dén.

4.3.2. Thiét ké chiéu sang trong nha
4.3.2.1. Céc yéu cau vai chiéu sang trong nha:
1. B9 roi:
- Ngudi ta chon do roi ngang chung trén bé mat 1am viéc (bé mat hitu ich) c6 do cao

trung binh 0,85 m so v&i mat san.



- Do roi nay phu thudc vao ban chit cia dia diém, vao cac tinh nang thi giac lién
quan dén tinh chat cdng viéc, viéc moi mat, moi truong chiéu sang, thoi gian sir dung hang
ngay...

2. Pam bao sy ddng déu dd roi trén mit phang lam viéc

- Su ddng déu cua do roi bé mat hitu ich phy thudc:

+ Loai dén.

+ Khoang céch gitra cac den.

+ Hé sb phan xa cua cac tudng bén va tran dong vai trd nhu ngudn sang thir cap.
Dic biét quan trong trong chiéu sang hdn hop hoic gian tiép.

Xét 1 phong voi quy dinh lay céc ky hiéu khoang cach nhu hinh vé:

&
| SR S S cums I B
I I | [ [ m
I ____I ____l____ | ] v b
T
¢~ ————— | o
Y P b4

-l [
el ™

Hinh 4. 23: Quy dinh ldy cdc ky hiéu khodng cdch
- Do dong déu anh séang phy thudc vao ty sé n/h (h 1a d6 treo cao dén so voi mat
phang lam viéc). Cac hang san xuat dén cung cap tri s6 (n/h)max @Ng vSi Mai loai dén:

Bang 4. 15: Tri s6 (n/h)max &ng véi mdi loai dén

C?ip
chiéw | A| B | C|D|EF| G| H| LI |[K»S| T
sang
@M)max | 1 | L1 [ 13]16] 19 | 2 | 19| 23 - <6

Khoang cach dén tuong cua cac thiét bi chiéu sang gan nhat noéi chung duoc quy
dinh n/3 < q < n/2 (hay m/3 < p <m/2) trir nhitng chd lam viéc doc theo tuodng.

Trong do:

+ Tir A dén E (5 loai): kiéu chiéu sang truc tiép hep (quang thong tap trung chinh

vao mit phang 1am viéc, cac tudong bén déu bi toi)
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+ Tur F dén J (5 loai): kiéu chiéu sang truc tiép rong (quang théng phan bé rong hon
trong nira khong gian phia dudi, cac tudng bén ciing duwgc chiéu sang)

+ Tir K dén N (4 loai): kiéu chiéu sang nura truc tiép (60 — 90% quang thdng buc xa
huéng xudng phia duédi, ca twong bén va tran nha ciing duoc chiéu sang, bong téi giam di)
— thich hop véi cac nha van phong, phong khach, phong an...

+ Tir O dén S (5 loai): kiéu chiéu sang hdn hop (40 — 60% quang thdng birc xa
huéng xudng dudi. Khi d6 cac tudng bén, dic biét 1a tran dwoc chiéu sang nhiéu hon, moi
trrong sang cang tién nghi hon.

— Thuong dung trong cac khdng gian cd tran va tudng phan xa manh &nh sang.

+ Loai T (1 loai): kiéu chiéu sang gian tiép (trén 90% quang thdng birc xa hudng
I&n phia trén)

- Tuy nhién ty s6 (n/h) can duoc chon lai theo loai dén dung cho tirng kiéu chiéu
sang do cé4c hang cung cap dén quy dinh.

3. Tan dung chiéu sang tw nhién:

Do sy thay doi rat Ion cia do roi ngoai nha, cé thé xay ra do roi trong phong lic
gitta trua 16n gap nhiéu lan do roi tai cac thoi diém khéc, gdy mét moi, cing thang. Vi thé,
trong 1 s6 cong trinh ngudi ta quy dinh hudng anh sang téi vi tri 1am viéc dé tranh tao bong
gay mat tién nghi va an toan.

Yéu cau chung khi sir dung &nh séng tu nhién dé chiéu sang cac phong 1a dat duoc
su tién nghi ctia moi truong sang phu hop vai hoat dong cua con ngudi trong cac phong do
ca vé chat va luong:

+ Pat duge d6 roi yéu cau dé hoan thanh cé chat luong cong viéc twong Gmg va do
ddng déu anh sang trén toan dién tich lam viéc

+ Chét lugng méi truong sang lién quan dén viéc loai trir sy choi 16a, sy phan b
khong gian va hudng anh sang, ty 1& chdi ndi that va dat dugc su thich wng tét cia mat.

- Loai trir I6a khdng tién nghi bang cac bién phap sau:

+ Tranh anh ning chiéu vao phong, 1én mat phang lam viéc, 1én céc thiét bi gay 16a.

+ Hudng ctra s6, huéng ban 1am viéc khong vé phia bau troi qué sang hoic phia co
cac bé mat twong sang bi mat troi chiéu vao.

+ Tréanh céc két cdu che ning c6 hé s6 phan xa qué cao.

- Giai phéap chiéu sang nha dan dung: tly theo tinh chat cong viéc ma co cc cac giai

phéap khac nhau.



Véi cac cong trinh mang tinh nghé thuat, cé thé tang dan do choi, gay su chd ¥ caa
ngudi Xem cao dan tir sanh dén tiép dén khdng gian trung tam hozc giam dan d6 chdi theo
su di chuyén ctia ngudi xem tir khdng gian phu dén khdng gian chinh.

Vi cac van phong, truong hoc, vién nghién ctiru: hudng anh sang téi ban lam viéc
dudi goc bang hozc 16n hon 30°, tranh 16a do cudng do anh sang 16n bang céc két cau che
nang.

- Giai phép chiéu sang nha cong nghiép:

Chiéu sang ctra bén: ding cho cac cdng trinh ¢6 chiéu rong nha Ién, cira bén dit cao
dé dua anh sang vao siu trong nha.

Chiéu sang ctra mai, ctra troi (thuong gap): dung cac tim lop khuyéch tan c6 hé sé
xuyén sang nho (khoang 40 — 50%) cho ctra troi dé giam truc xa mit troi.
4.3.2.2. Tinh toan thiét ké chiéu sang trong nha.

1. Chon chiéu cao treo dén:

- D6 treo cao dén c6 anh huong dén sy tién nghi caa méi truong sang va hiéu qua
kinh té khi sir dung dén. Mong muén c6 do treo cao dén 16n Vi:

+ Ngudn & cang xa theo phuong nhin ngang, kha ning giy loa mat khong tién nghi
cang giam.

+ Pén cang cao, cong sut cang lon — hiéu suat sang cia dén cang cao.

+ Sb lugng deén cang giam nhd khoang céch gitra ching c6 thé ting lén.

- Trong qua trinh tinh toan, nguoi ta dua ra khai niém ty s treo dén J

— hl
h+h'

Trong d6:  h la chiéu cao cua ngudn so véi bé mit hitu ich

h’ 14 khoang cach tir dén dén tran

o -

L I [ —

Hinh 4. 24: Chiéu cao treo dén
Thong thuong h > 2h’ — 0<J<1/3
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- Ngudi ta mong mudn J = 0 (tic 1a h’=0) — dén duoc treo cao nhat co thé. Tuy
nhién véi chiéu sang ban truc tiép hozc chiéu sang hdn hop hay & cac dia diém cdng nghiép
can chap nhan h’ cho phép.

- Trong qua trinh tinh toan, J thuong dugc xem xét tai hai gidtriJ=0vaJ=1/3

2. Cong suit cia cac bd dén trong phong:

- Trén co s& phan tich do roi yéu cau, nhiét d6 mau can thiét cia bong dén, chi s6
truyén mau ta chon dugc céng suat va quang théng cua cac dén mot cach twong doi.

Vi du 1: vé6i do roi yeu cau 150 Ix, tra biéu dd Kruithof ta tim duoc nhiét d6 mau caa béng
deén dé dat duoc moi trudng anh sang tién nghi 1a 2700 — 3500 °K véi chi s6 truyén mau
CRI <85 thi c6 thé dung bong dén compact cong suat 26 W (hoic bong dén soi dot)

3. So lwong dén trong phong:

- S6 lwong dén trong phong phai 16n hon sé luong dén ti thiéu. Sau khi chon duoc
cac gia tri m, n ta xac dinh Nmin = Na.Np nhu sau:

+ S dén theo canh a 1a Na:

. a . . a
Néu —=int thi N,=—
n n

2 int thi N, :int(gjﬂ
n n

+ S dén theo canh b 1a Np:

Néu 2 —int thi Nb=B
m m

B;tint thi N, =int(£)+1
m m

Vi du 2: Xéac dinh s dén tbi thiéu can trang bi cho 1 phong hinh chit nhat c6 a=15m;
b=10m, h=3,7m. Chon loai dén E véi ty s6 (n/N)max =1,9
- Quang thdng tong cua cac dén trong phong phai dam bao du do roi yéu cau trén
mat phang 1am viéc va duoc xac dinh theo cong thic:
E,.S.0
B n\U

Trongdé S ladién tich mat phang lam viéc, m?
Eyc 1a d6 roi yéu cau trén mat phang lam viéc, Ix
n 1a hiéu suét cia dén

U 1a hé s6 lgi dung quang théng, do nha san xuat dén cung cap



(Doi khi ngudi ta cho san nU voi méi loai dén xac dinh)
& 1a hé so du trix
a. Hé s6 du trix:
- Sau mét thoi gian sir dung, quang thdng cua dén s& giam dan do:
+ Su gia di cuia bong dén.
+ Sy suy giam dan chat luong cua cac bo phan dén
+ Sy bam bui trén bong deén.
- Bé b lai su suy giam quang thong cua dén ngudi ta dung khai niém hé sé du trir.
Thong thuong ta ldy 1,25 < 5 < 1,6
b. Hé sb lgi dung quang théng U:
- Heé s6 loi dung quang théng U 1a ty s gitta quang thong roi xudng mit lam viéc
va toan bo quang thong thoat khoi dén va phu thugc vao:
+ Loai dén (tir A dén T)
+ Hé sb phan xa cua cac bé mat trong phong
+ Kich thuéc hinh hoc cta phong va duge dic trung bang hé sé khong gian K.

_ab
h.(a+Db)

Trong d6 a, b, h 1a chiéu dai, chiéu rong, chiéu cao cua phong duoc thiét ké

Nho cac sb lidu do treo cao J; hé sb khong gian K; loai dén chiéu sang (cho cap
chiéu sang tir A—T); ty s6 hé s6 phan xa cta tuong : tran : nén ta tra bang sé xac dinh duoc
hé s6 loi dung quang thdng (phu luc cudi sach chiéu sang kién tric)

c. Hiéu suat chiéu sang ciia dén:

- Hiéu suét chiéu sang cua dén 1a ty sé theo phan trim giita quang thong thoat ra
khoi dén va quang thong do bong dén birc Xa ra.

- Hiéu suat chiéu sang cua dén cang cao cang c6 loi, vo dén cang it bi nung nong.

- Hiéu suat chiéu sang cua dén thudng thay doi tir 40 — 80% tuy theo céch cau tao
ctia chung va duoc cac hdng san xuat dén cung cap.

Chu y: Khi dénh gia hiéu qua chiéu sang cua dén, khong thé chi cin cir vao gié tri
hiéu suat chiéu séng

VD: 1dén dé tran (khdng c6 vo) c6 hiéu qua chiéu sang trén 95% nhung khong giy
hiéu qua khi 13p 1&n tran 1 vian phong vi n6 c6 thé gay lod mat cho ngudi 1am viéc.

d. S6 lwong dén:
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S6 luwong dén can thiét dé dam bao do roi yéu cau trén mat phang lam viéc:

Trongdé @ la tong quang thdng can thiét da xac dinh & trén.
@4 la quang thong ctia mot dén hay bo deén.
Néu s6 luong dén tim duoc it hon sb lugng dén tdi thiéu thi phai dung sé lwong dén
t6i thiéu dé lap dit. Khi d6 quang thong cua bong dén co thé giam nho hon loai bong dén
da xéc dinh trén @, =

min

Vi du 3: Xac dinh sb dén chiéu sang cho mot phong giai khat vai s6 liéu nhu sau:

Kich thudc phong 15 x 15 x 3,3 m.

Str dung loai dén C, j = 0, hé s6 phan Xa py : pt. ps=7:5:1

Str dung bong dén compact voi hé sé du trir (tra bang) §=1,25 va hiéu suat sir dung
1=0,63

Giai:

Xac dinh Nmin

Su dong déu do roi doi hoi khoang cach cuc dai n sao cho n/h = 1,3

Tic lan=1,3.2.45=3,155 m

Chon n =3 m, ta ¢6 5 hang dén theo mdi chiéu véi q=1,5 m

Kiémtra: ni2>q>n/3

15>qg>1
— thoa man — Nmin = 25 dén.
Hé s6 khdng gian K: k = ab _ 1515 =3,06 ~ 3,0, Str dung loai dén C,

h(a+b) 2,45.30
j =0, hé s phan Xa Gy : Ut s=7:5:1 — tra bang ta duoc U=0,95

A . s E. SO 225,
Quang thong tong yéu cau: @, = — _ 150225125 70488,7 ~ 70489 Im
nu 0,63.0,95

. 3 o, 704
SO lugng dén yéu cau: N =—-= 70489 _ 39,2
®, 1800

— chon s6 dén N= 40 >Ninin
Khi bé tri dén theo hinh vudng, ta bé tri 25 dén mac thanh 5 ddy, mdi day 5 dén va

giita cac 6 vudng ta lap thém 16 dén. Do d6 s6 dén dugc méc 1a 16+25=41 dén.



Khi d6 d roi trung binh trén mat phang 1am viéc:

~1800.41.0,63.0,95

» =157 Ix
225.1,25

Phuong an thiét ké 12 hop 1y vi do roi yéu cau 1a 150 Ix.
Cau héi, bai tap
1. Trinh bay cac yéu cau khi thiét ké chiéu sang trong nha?
2. Trinh bay cac yéu cau khi thiét ké chiéu sang duong phd?
3. Thiét ké chiéu séang cho tuyén duodng dai 1320m c6 2 lan dudng va duoc bd tri nhw hinh

VE:
l=|5 m 15m
VS
14 m
via hé 1-';:-1 hﬂ
—|__H—|—
| | | |
Il il ™ i |
12m Im 12 m

Str dung bd deén chup vira ¢ cac hé sé suy giam quang thong 1a V1= 0,85, Vo= 0,7.
Biét I6p phu mat duong ciia con dudng thiét ké cé mau trung binh, ty sé R=14. Bén
duogc bd tri déu & giira dai phan cach doc theo con dudng.
Yéu cau: L,, = 2cd/m?; G=6; ISL=3,2.
4. Thiét ké chiéu sang cho 16p hoc c6 kich thudc (14x8x3,5)m.
Phong str dung den loai D, ¢6 § = 1,25; n = 0.65; pgipr:ps = 8:7: 1.
Pam bio E,. = 350Lx.
5. Thiét ké chiéu sang cho mét phong hoc ¢o kich thuéc (11x7x3,6)m.
Phong str dung dén loai C,c0 6 = 1,4; n = 0.7; pyriprips = 7:5: 3.
Pam bio E,. = 300Lx.
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Bai 9: Thiét ké chiéu sang nha xwéng (S6 tiét: 3 tiét) [1]; [2]
4.4. Thiét ké chiéu sang nha xwéng

Yéu cau thiét ké chiéu sang cho mot xuong co khi, dién tich 20 x 50 = 1000 m?, b
tri gian, phong lam viéc nhu hinh 4.25.
4.4.1. Xdc dinh sé lwong, cOng sudt bong dén

Vi 1a xudng san xuat, du dinh dung dén soi dt. Chon db roi E = 30 Ix.

Can ctr Va0 tran nha cao 4,5 m, mat cdng tac h, = 0,8 m, do cao treo dén cach tran:
h: = 0,7 m. Vay:

H=45-0,8-0,7=3m.

Tra bang, voi dén soi ddt, bong van ning c6 L/H xac dinh dugc khoang céch gitta
cac dén

L=18H=54m

Can ca vao bé rong phong (20 m) chon L =5 m.

Pén s& duoc bo tri 1am 4 day, cach nhau 5 m, cach twong 2,5 m tong cong 36 bong,
moi day 9 bong.

Xac dinh chi s6 phong:

~ab 2050
H(a+b) 3(20+50)

»

LAy hé sé phan xa caa tuong 50%, cua tran 30%, tim duoc hé sb sir dung ksa = 0,48.
LAy ho sb du trir ket =1,3, hé sd tinh toan Z = 1,1, xac dinh duoc quang théng madi
dén la:
_ KESZ _1,3.30.1000.1,1
nk,, 36.0,48

F = 2483lumen

Tra bang, chon bong 200 w ¢6 F = 2528 lumen.
Ngoai chiéu sang trong phong san xuat, con dat thém 4 bong cho 2 phong thay quan
40, phong wc. Téng cong cong suat toan xudng can:
36 bong. 200 w + 4 bong. 100 w = 7,6 kW
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10xQCE-10A

M (2x2.5)
(g‘z)(z’ W
S *

TPEY
TePY
?PPTE
?PPeY
R ¢

o Hinh 4. 25: Thiét ké chiéu sang cho phdn xiéng
4.4.2. Thiet ké mang dién chieu sang

Dit riéng mot ta chiéu sang canh cta ra vao, lay dién tir TPP cua xwong. Tu gom
mot ap t6 mét tong 3 pha va 10 4p t6 mat nhanh maot pha, mdi ap t6 mat nhanh cip dién

cho 4 bong deén. So d6 nguyén li va so d6 cap dién trén mat bang nhu hinh 4.26.
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Hinh 4. 26: So' d6 mang dién chiéu sding xuong co khi; 1. Tu dién chiéu sang; 2. Bang
dién nha thay quan do va we

a) Chon cap tir TPP t6i TCS
P, 7,6

I — Cs

® U, +/3.0,38
Chon, cap dong, 4 16i, vo PVC, do Clipsal san xuat; tiét dién 6 m? co:
lp= 45 A => CuPVC (3x6+1x4)
b) Chon &p t6 mat tong
Véi les = 11,56 A => chon &p t6 mat tong 50 A, 3 pha, do Pai Loan san xuat TO-
50EC - 50A.

c) Chon céc ap t6 mat nhanh

=11,56 A Dung dén soi d6t cose = 1

Cac ap td mat nhanh chon giéng nhau, mdi &p td mat cap dién cho 4 bong. Dong
qua ap té mat (1 pha):

Chon 10 &p t6 mat 1 pha, lam = 10 A, do Pai Loan ché tao. 10 x QCE - 10A

d) Chon day dén tir 4p t6 mat nhanh dén cum 4 dén

Chon day dong boc, tiét dién 2,5 mm? => Cu PVC(2 x 2,5) ¢6 lep = 27 A.

d) Kiém tra diéu kién chon day két hop véi ap td6 mat

- Kiém tra cap Cu PVC(3 x 6 + 1 x 4) hé s6 hiéu chinh k = 1

1,25.50

45A > =41,6A

- Kiém tra day 2,5 mm?
1,25.10

27A> =8,33A

e) Kiém tra do léch dién ap

Vi duong day ngan, cac day déu duoc chon vuot cap, khdng can kiém tra sut ap.



Bai tap cudi chuwong 4

CAu 1: Néu cac budce tinh toan chiéu sang so bo?

Cau 2: Ké tén mot sb thiét bi chiéu sang truyén thong?

Cau 3: K& tén mot sd loai thiét bi chiéu sang madi? so sanh voi1 céc thiét bi chiéu sang
truyén thong?

Cau 4: Néu phuong phap phan loai dén dién theo nguyén ly hoat dong?

Cau 5: Néu myc dich cua thiét ké chiéu sang duong phd?

CAu 6: Xac dinh s6 lugng bong dén cuia mot phan xudng san xuét c6 dién tich (10x60)m?
v&i tran nha cao 4,5 m, mat cong tac ho = 0,8 m, dJ cao treo dén cach trin: hy = 0,7 m. (gia
st dung bong dén soi dbt).

CAu 7: Cho so d6 mang chiéu sang phan xuong nhu hinh vé:

50000 3000

.
&
g gl
-+ ®-
®,
1

Hay phan tich so d6 mang dién chiéu sang trén.
CAu 8: Tinh toan chiéu sang cho 16p hoc véi cac kich thudc hinh hoc nhu sau: Chiéu dai a
= 14 m, chiéu rong b =7 m chiéu cao h = 3 m, trAn mau tring P = 0,7, tuong mau kem
Pey = 0,7, san co hé sb phan xa p, =0,3,¢co dién 3 pha, bang dat theo chiéu rong. Khoang
céch tir san dén mat phéng lam viéc 1a 0,85.
Cau 9: Thiét ké chiéu sang nha xudng co cac thong s6 a = 75m; b =25m; H = 8m

- Tran tring

- Twong mau vang nhat

- San gach
Cau 10: Thiét ké chiéu sang nha xudng c6 cac thdng s a = 23m; b = 12,6m; H = 3,6m

- Tran tring

- Twong mau vang nhat

- San gach
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CHUONG V: THIET KE LAP PAT TU BU, NANG CAO HE SO CONG
SUAT

Noi dung chinh cua chuong

Chuong hoc nay cung cép cho ngudi hoc nhitng kién thirc, kj ning, cac budc tinh
toan dé thyc hién viéc thiét ké tu bu nham nang cao hé sé céng suat cho phu tai dong co,
phan xudng nho va cac phan xuong 1on.
Muc tiéu can dat dwoc cia chuwong

Sau khi hoc xong chuong hoc nay, ngudi hoc ¢6 kha ning xac dinh duoc cdng suat
va vi tri dat tu bu; tinh toan, lya chon duoc bo tu bu cho céc phu tai, cho phan xuong, cho
cac xi nghiép lon.
Bai 10: Thiét ké lip dit tu bu, nang cao hé sé cong suat (So tiét: 3 tiét) [1]; [4]
5.1. Xac dinh cdng suat va vi tri dit tu bo

Bo tu dién bu duoc thiét ké lap dat cho céc dbi tuwong dung dién c6 hé sé cong suat
thip nhu tram bom, xudéng, xi nghiép v.v... nham nang hé sb cong suit cose dén 0,95.

Téng cong suat phan khang can bu cho ddi tugng, dé nang hé sé cong suat tir cos ¢,
dén cos @, la:

Q, = P(t9¢, ~tgp,) (5.1)
Trong d6: P - COng suat tac dung tinh toan cua dbi twong
tge, , tge, - UNg VOI cosg,, COS @,

5.1.1. Vi tri dat bo tu bu

Tu b ¢6 nhiém vy giam tn that dién ap, dién ning cho ddi twong dung dién bang
cach dit phan tan cac bo tu bu cho ting dong co dién. Tuy nhién, néu dit phan tan qua sé
khong c6 loi vé& vén dau tu va chi phi quan Ii van hanh. Vi vay, dat bu tap trung hay phan
tan, phan tan dén mac ndo 1a tuy thudc vao cau tric cua hé thong cap dién caa dbi tuong.

- Véi tram bom: vi cac may bom dat canh nhau va gan tram bién ap, nén tt nhat Ia
dit tap trung tai mot ta tu bu, canh ta phan phéi cua tram bom.

- Vi xuong co khi: vi chi c6 mot nha xudong, bd tu duoc dat tap trung tai ti phéan
phdi.

- Véi xi nghiép ¢& nho: cling c6 thé dat tap trung bo tu bu tai thanh cai ha tram bién
&p, hoic co thé dat phan tan ra ting phan xudéng. Ngoai cac phan xuong, néu con c6 dong

co dac biét, cong suat 16n, dat doc lap, ciing 1 dat riéng mot bo tu bu.



- Vai xi nghiép ¢ 16n: so bd co thé tinh bl cho xi nghiép, bang cach dat céc bo tu
tai thanh cai ha ap cac tram bién 4p phan xuong. Néu c6 day du sé liéu vé ciu trac hé théng
cap dién va phu tai cia cac phan xuong, thi phai thuc hién dat tu bu cho ting phan xudng,
mai dat hiéu qua cao cua viéc dat bu.

- Khi gia tién 1 kVAr thiét bi bu cao, ha &p chénh léch nhau nhiéu, c6 thé so sanh,
dé ra phuong an dat thiét bi bu riéng cho phia cao, ha ap hoic dit bu dong thoi ca hai phia.
5.1.2. Phan phai cong sudt bl trong ngi bé xi nghiép

Sau khi x4c dinh tong cong suat b Qu. Néu dinh bu phan tan, can phai xac dinh
cdng suat bu cho ting diém dit bo tu, sao cho hiéu qua bu cao nhat.

Thudng mang dién xi nghiép ¢ dang hinh tia, cong suat bu tai diém i nao d6 duoc

xac dinh theo cong thuc:
Q-Q-(Q-Q) = (5.2)

trong do:

Qs - cOng suat phan khang toan xi nghiép;

Qb - tong cdng suat bl, xac dinh theo (5.1);

Qi - cdng suat phan khéang tai diém i;

Qb, - ¢6Nng suat bl can dit tai diém i;

Ri - dién trd nhanh i;

R - dién tré twong duwong ca mang.

Néu trong mang dién, c6 chd phan nhanh thi can bién doi cac nhanh song song thanh
mét nhanh twong duong, rdi lai &p dung cong thic hinh tia (5.2) dé tinh céng suét bu.
5.2. Lwa chon bg tu bu néng cao cose cho xwéng co khi

Y&u cau lya chon bo tu bu dé nang cao cosg ctia mot xuong co khi 1én 0,95. Cong
suat tinh toan cua xuong 1a 80 + j106 kKVA. Xét kha nang giam cong suat may bién ap khi
dat bo tu bu.

Hé s6 cong suat caa xudng trude khi dat bu:

COS¢=L~0,6

J80? +1062

Cong suat bo tu bu can dat dé nang hé s cong suat tir 0,6 1én 0,95 1a:
Q, = P(tan ¢, —tan ¢,) =80(1,33-0,33) =80kVAr

Cong suat tinh todn toan phan cta phan xudng trudc va sau khi dat bu 1:
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S, =+/802 +106° =133 kVA
S, =~/80% + 267 =84kVA

Vay néu khong dat bo tu b, phai chon may bién ap 160 kVA, sau khi dit bu chi
can chon dit may 100 kVA.

C6 thé chon dung 2 bo tu bu ddu MIKRO 3P 40 kVAr, 440V (MMB-445040KT),
cua Malaysia hién c6 mat trén thi truong Viét Nam.

Bo tu duoc bao vé bang 4p td mat, cong tic to K dung dé dong mo tu dong bo tu,
cudn dién cam L 18i khong khi tu ché bang cach quan tir 10 - 12 vong, bang dung tiét dién
day ndi vao bo ty, dé han ché dong dién déng ban dau vao b tu. Trong ta tu bu c6 dat bong
den lam dién tré phong dién.

bién tro phong dién dugc xac dinh theo cong thuec:
U 2
R, =15—-10°,Q (5.3)
Q

Trong do:

- Q: Dung lugng cua bo ty, kVar;

- U: bién ap pha, V

- Trong truong hop bu cho xudng co khi 80kVAr, can c6 dién trg phong dién Véi
tri s6 duogc xac dinh:

0,22°

R,y =15 10° =9075Q2
80

Dung bong 40 W lam dién tré phong dién, co:

U 2 2
R=— = 220 =1210Q
40 40
S6 bong dén can dung:
n =90j =7,5bong.
1210

Nhu vay, dung 9 bong loai 40 W, dién ap 220 V, mdi pha 3 béng lam dién tré phong
dién cho bo tu. Véi cdng nghé méi hién nay, nha ché tao da dat sin dién trg phong dién
bén trong tu ba, rat thuan tién cho viéc lap dat.

So dd nguyén li va so db lap dit ta tu bu cho trén hinh 5.1:



0.4kV
._.l____

A
BA-100-10/0,4 ’\

T i

K
L
C Cc
VateN gfj
TG phan phéi tdng T0 tu b cosg !
dén cac ti dong luc 2x40kVAr

a) b)

Y
>

—
e i e s G

A

Hinh 5. 1: So' d6 nguyén Ii va so do lap dat tii tu bii cosg trong tram bién dp,
a) So dé tong hop tram bién dp va tu bii; b) So do chi tiét noi ddy cudén cam va béng den lam
dién tro phong dién.
5.3. Lwa chon b tu bu néng cao cose cho xi nghiép co nhé
Mot xi nghiép c6 mat bang cip dién nhu hinh 5.2. Yéu ciu tinh toéan thiét ké bu

dung tu dién, sao cho cose cua xi nghiép nang 1én 0,95.

BA

Cu (3x25 + 1x16)

PX 1

30 + j 30kVA

24 + j 32kVA 42 + j 56kVA

Hinh 5. 2: Mt bang hé thong cdp dién cho xi nghiép
Vi hé thong cap dién trén, ti wu hon ca 1a bu phan tan tai 3 diém: phan xuong 1,
phan xuong 2 va cuc dong co may khudy 30 KW.

Cong suat téng caa xi nghiép:

S =24+ j32+42+ j56+30+h3

S =96+ j118kVA
Hé s cong suat caa xi nghiép:
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COS(p:L:O,G?:

96” +110°
Dé nang coso tir 0,63 1n 0,95 can dit mét dung lwong tu bu:
Q, = P(tan ¢, —tan ¢, ) = 96(1, 23-0,33) = 86 kVAr

Bang 5. 1. Tinh toan thong sé cia mang ha 4p xi nghiép

TT | Puwong day I,m F, mm? Loaiday |roQ/km |R,Q
1 |BA-PX1 40 10 Cap dong 2 0,08
2 | BA—PX2 15 25 Cap dong 0,8 0,012
3 |BA-MK 50 16 Cap dong 1,25 0,062

bién tré twong duong toan mang ha ap:

1

R, =0,0090

~1 1 1
Rl R2 R3
Cong suat bo tu can bu tai cac diém, duoc xac dinh theo cdng thuc (5.2) Cong suat

bu tai PXI:

0,009
=32-(118-86) ——— = 28, 4KVAr
le ( )0 008

Cong suat bu tai PX 2:

0,009
=56 (118-86) ——— =32kVAr
QbZ ( )O 012

Cong suat bu tai may khuay:

0,009
=30 (118-86)——— = 25,6 kVAr
Qb3 ( )0 062

Can ctr két qua tinh toan trén, chon ding 3 ta tu bu do Lién X& ché tao, vai tri sb
I6n hon va gan nhat, dat canh 2 ta phan phdi PX1, PX2 va tai cuc ctia dong co may khudy.
Chon dién tro phong dién cua céc bo tu bang dén 0, cdng thire tinh toan tuong tu (5.3). So
d6 lap dat nhu hinh 5.3.
Bang 5. 2. Thong s6 cac b tu bu dit cho xi nghiép

TT| Vitriadat Loai tu bu S6 pha Q> S6 lwgng
kVAr
1 |Phanxuongl |KC2-0,38-28-3Y1 3 28 1
2 | Phanxuéng 2 | KC2-0,38 — 36 -3Y3 3 36 1
3 | May khuay KC2-0,38 — 28 -3Y1 3 28 1




I CD
CcC
C (o
J |C
TG phan phéi PX cép dién TG tu bu cosg T tu bu cosg
cho cac ti ddng luc
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Hinh 5. 3: So dé lap ddt ti bt cose tai cdc vi tri

a) Tii phdn phéi va tii tu bii ciia PX1 va PX2 b) Mady khudy va tii tu bit mdy khudy.
5.4. Lwa chon bg tu bu néng cao cose cho xi nghiép co lon

Xi nghiép quy md 16n bao gdm nhiéu phan xuong, nhiéu tram bién ap, phuong phap
t6t nhat van 1a dat tu dién bu cose phan tan tai cac phan xuong canh cac ti phan phéi phan

Xuong va tai cuc cac dong co ¢& 16n (may khuay, may bom, may nén khi v.v...).

-

Hinh 5. 4: So' @6 nguyén li cap dién ciia xi nghiép
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Tuy nhién, trong budc tinh toan so b, vi thiéu cac sé liéu cua mang dién phan
xudng nén dé nang cao hé sé cong suit toan xi nghiép, c6 thé coi nhu cac ta tu bu duoc dat
tap trung tai thanh cai ha ap c4c tram bién ap phan xudng.

Yéu cau thiét ké lap dat cac bo ta tu bu dit tai thanh cai cac tram BAPX dé nang
cos@ 1én 0,95 cho mot xi nghiép cdng nghiép dia phuong, c6 hé théng cap dién cho trén
hinh 5.5.

Bang 5. 3. S6 liéu tinh toan cac dwdng cap cao ap 10kV

TT Puong day l,m i Loai day ro,QUkm | R, Q
mm?2
1 | LoképPPTT-B1 50 16 Céap Nhat, 16i 1,47 0,0368
2 | Lo kép PPTT-B2 70 16 dé)ng, cach dién 1,47 0,0515
3 | Lo kép PPTT-B3 100 16 XLPE, v6 PCV 1,47 0,0735
4 | Lo kép PPTT-B4 80 16 co dai thép 1,47 0,0588
5 | Lo kép PPTT-B5 120 16 1,47 0,0882
PTTT

RC2 RC3 [

2 R33[

b b b b b

Qp, Q Qp, Q, Qp, Qs Qp, Q Qp, Qs

Hinh 5. 5. So' dé thay thé mang cao ép xi nghiép, ding dé tinh todn cong sudt b tai thanh cdi ha
ap cac tram bién ap PX



Bang 5. 4. S6 liéu tinh toan cac tram bién ap phan xwéng

Tén tram S, KVA Sams, KVA S6 may Rg,Q
B1 600+j400 560 2 1,5
B2 450+j600 560 2 1,5
B3 500+j500 560 2 1,5
B4 400+j300 320 2 3
B5 300+j300 320 2 3

Bang 5. 5. Két qua tinh toan dién tré cac nhanh

TT Tén nhanh Rg, Q R¢, Q R=Rp*+Rc, Q
1 PPTT-B1 15 0,0368 1,5368
2 PPTT-B2 15 0,0515 1,5515
3 PPTT-B3 15 0,0735 1,5735
4 PPTT-B4 3 0,0588 3,0588
5 PPTT-B5 3 0,0882 3,0882

bién tré twong duong toan mang ha ap:

Cin ctr 6 liéu bang 5.4, xac dinh dugc cong suat tinh toan va cose toan xi nghiép:
S =2250+ j2100kVA
2250

\/2250% + 21007

Tir day tinh duoc tong cong suat phan khang can bu dé nang cose cua xi nghiép tir
0,73 1én 0,95:

Ccosp = =0,73

Q, = P(tan ¢, — tan ¢,) = 2250(0,935—0,33) = 1350 kVAr
Ap dung cong thuc (5.2), xac dinh dugce dung luong bu tai thanh cai cac tram BAPX

nhu sau:
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Q,; =400-(2100-1350) 0,389 = 210kVAr
1,5369

Q,, =600-(2100-1350) 0,389 =412kVAr
1,5515

0,389
=500 — (2100 -1350) ——-~ — 315KVAr
Qs ( ) 1,5735

Q,, =300-(2100-1350) 0,389 = 206 KVAr
3,0588

0,389
3,0882

Q,s =300- (2100 -1350) =207 kVAr

Tai mdi tram bién ap, vi phia 0,4 kV dung thanh cai phan doan, nén dung luong bu
duoc phan déu cho hai nira thanh céi. Chon dung céc loai ta dién b 0,38 kV cua Lién X6
(cii) dang co ban tai Viét Nam.

Bang 5. 6. Két qua tinh toan va dit ti tu bu cose tai cAc tram BAPX

Tén Qo, KVAr theo ) . . .
] ) Loai ta bu So pha | Q,kVAr | So lweng

tram tinh toan

Bl 210 KC2-0,38-50-3Y3 3 50 4

B2 412 KC2-0,38-50-3Y3 3 50 8

B3 315 KC2-0,38-40-3Y1 3 40 8

B4 206 KC2-0,38-50-3Y3 3 50 4

B5 207 KC2-0,38-50-3Y3 3 50 4

Py .LQJ7§

T aptomat | TG phan phdi| TG bu cos@ | TG aptdmat | TU bu cos ¢ | T4 phan phdi| TG aptomat
t8ng cho cac PX | 2x50kVAr | phan doan | 2x50kVAr |cho cac PX tng

Hinh 5. 6: So d6 ld'p dat tu tu bu cose tram Bl (cdc tram BA khac lcfp dat twong tu).



Bai tap cudi chwong 5
Cau 1: Néu nhiém vu cua tu bu?
CAu 2: Xac dinh cong suét bu trong xi nghiép cong nghiép?

Cau 3: Cho so d6 mic ty bu, hiy cho biét vai trd cta cac thiét bi trong so dd dudi day

BA-100-10/0,4
[

i v A e 1
ey !
| A i 1
1 ] I
i /\ i !
I
BT L
| A )] A |
| ] :
: : K |
| ! :
: : L |
] | I
| ] I
1 1 C (o |
| ! )
1 i I
| i L T &l
I e I
T phan phéi tdng T tu bl cosg
dén cac th dong luc 2x40kVAr

CAu 4: Cho biét y nghia cua viéc nang cao hé sé cong suat cos ¢?

CAu 5: Cho so d6 mic tu bu, hiy cho biét vai trd cua cac thiét bi trong so dd dudi day:

T 0.4kV
)]

1t

| NI:
CAu 6: Tinh toan tu bu nang cao hé sd cong suit cose cho xi nghiép ¢& nho c6 so d6 nhu

hinh v€ sao cho nang cose = 0,90
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BA

x25 + 1x16)

0
e
3
Méy khudy
PX1 PX2 30 + j 30kVA
24 +j 32kVA 42 + j 56kVA

Cau 7: Xi nghiép co khi gdbm ba phan xudong c6 mat bang va sé liéu phu tai cho trong vé.
Y&u cau dit tu bd bén canh cac ta phan phdi cia ba phan xudng dé nang cose 1én 0,95.

Chon dién tro phong dién cho céc bo tu? V& so dd nguyén Iy?

Bxd 8 =50+ 70 (KVA)

T

100m

‘ Px2 Sy =150+ 50 (kWA)

Pxl  5;=80+j120 (kVA)

Cau 8: Xi nghiép co khi gdbm 3 phan xudng c6 mit bang va sb liéu phu tai cho trén hinh
V&. (U, = 380 V). Yéu cau:
- Chon cép cap dién tir tram bién p t&i cac phan xuong.

- Lya chon tu bu dat tai cac phan xudng dé nang cos@=0.95.

PX3:§; = 120 + j70 KVA

100m F

PX2:§, = 70 + j100 KVA

70m
¥

¥

50m

PX1:$, = 170 + j120 KVA

Cau 9: Xi nghiép san xuét gidy c6 mit bang cap dién va sb liéu phu tai cho trén hinh va.
Yéu cau:
- Chon céap cap dién tir TBA t6i cac phan xuéng va tram bom.

- Lya chon tu bu dit tai cac phan xudng dé ning cose=0.9.



200m |
4 ! 120m
PX1 PX2: 50m
100 + j100 56 +j70
KVA KVA e
30 + j30 KV A

Cau 10: Nha may san xuét bong dén gdm 4 phan xuéng c6 mat bang va sé liéu phu tai cho
trén hinh vé. Yéu cau:
- Chon cép cap dién tir tram bién p toi cac phan xuang.

- Lya chon tu bu dat tai cac phan xudng dé nang cos@=0.95.

PX1 PX2
* §, =75+ j100 KV'A S, =150 +j100 KVA [«
150m 170m
PX3: PX4
53 =100 4 j100 KVA S, =220+ j150 KVA
70m ¥ 70m ¥
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Cac cau héi thwong gap
CAu héi 1: Yéu cau chon may bién ap cho khu chung cu c6 phu tai dién tinh toan S¢ = 300
(kVA), dién ap 22 (kV).
Cau tra loi:
Vi cap dién cho khu chung cu, tram bién ap dat mot may, st dung cong thirc:
Sdams = Stt

Sams > 300 (kVA)
Chon may 315(kVA) do ABB ché tao: 315 — 22/0,4 Truong hop niy néu ding may Nga,
theo cong thirc Samp > Stt/Knc

6,—0, 1 24° —5° _0.81
100 100 '

Vé&i: 24 - Nhiét d6 (°C) trung binh & Ha Noi
5 - Nhiét d6 (°C) trung binh & Matcova
Samp > 300/0,81=370 (kVA) Chon may BAPP do Nga ché tao: TM-400-22/0,4.

Trong do: k,, =1—

Cau héi 2: Yéu cau chon 3 cau chi nhanh va bo CC-CD téng cho tu dién cép dién cho 4

dong co co cac thong sé ki thuat cho trong bang sau:

bong co | PAm(kW) | Cosop Kmm | Kt |n
May mai | 10 0.8 5 0.8 |09
Cau truc |8 0.8 7 0.8 09
May phay | 10 0.8 5 0.8 |09
May 4.5 0.8 7 0.8 |09
khoan

Cau tra loi
Lua chon cau chi cho may Mai (1):

== [ffml) —_ 1 0 1 03
YU, cosp,n  +/3.380.0,8.0,9

=21,1254

I(Im[)

I,>1,=K1,, =0,821125=16,94

dc

> [mm - Kmm[(/m/) — 521’125 — 42’2514

/ —_mm_
a a 2,5

de

Chon ciu chi ha 4p Idc = 50(A), Ivd = 100(A) Lya chon ciu chi cho cau truc (2)



1,>1,=K1, =0,8169=13,524

de = dmD

1 > Imm — K'"":’Idm]) — 7-16,9
de

o a 1,6

=73,94

Chon cdu chi ha 4p c6 Idc = 80(A), Ivd = 100(A) Lua chon cau chi cho may phay va may
khoan (3):

1. Cau chi bao vé 2 dong co |, Z K i

3 3
biéukién 1: 1, > Z Kily, = 10.10 +0,8 45100 _ 24,5A
f 3.380.0,8.0,9 4/3.380.0,8.0,9
Pidu kién 2: 1 > 3 521245 ) g5
a 2,5
Chon cau chi ha ap c6 Idc = 50 (A), Ivo = 100(A)
2. Lya chon ciu chi tong:
Piéu kién 1:
3 3 3 3
dc—ZKt. 0 10.10 8.10 10.10 4510° o1 g7a

J_3800809 J/3.380.0,8.0,9 \/_3800809 \/_3800809

Immmax + Z Kti Idm
Didu kién 2: 1, > = = 7'16’9Jrloé8'54’87 =101,37A
(04 y

Theo két qua tinh toan trén, c6 thé chon Igc = 100(A) Nhung theo diéu kién chon loc, ta
chon bd cau dao - cau chi ¢6 Igc = 150(A), lcp = Icct = 200(A)

Két qua Iya chon cau chi ghi trén hinh sau:

Ie e O




Cau héi 3: Néu cac bude thiét ké cung cap dién cho xi nghiép cong nghiép?
Cau tra loi:
Thiét ké hé théng cap dién cho xi nghiép bao gdm céc budc sau day:
Budc 1: Xac dinh phu tdi tinh toan cho tirng phan xwéng va toan xi nghi¢p
Budrc 2: Thiét ké mang cao ap xi nghiép
Vi tri dat tram phan phdi trung tAm, vi tri s6 luong, dung luong cac tram bién 4p phan
xuong, so do nguyén li mang cao ap, lwa chon cc phan tir cia so do.
Buwéc 3: Thiét ké mang ha ap cac phin xuéng
Vi tri dat va loai ta PP, loai va vi tri dit cac ta DL, so d6 ndi day mang ha ap tur tu PP t6i
ta BL, ti tu DL t61 tung dong co. lya chon day dan va cac thiét bi bao vé dat trong cac tu,
thiét ké mang chiéu sang phan xuong.
Budc 4: Xac dinh dung lwgng bu va vi tri dat
Thiét bi bu dé nang cao hé sd cong suit xi nghiép dén cose = 0.94 - 0,95.
Budc 5: Tinh toan thiét ké phan co khi dwong day tai dién
(day, cot, xa, méng) va tinh toan thiét ké phan két cau xay dyng tram phan phdi trung tim
va céac tram bién 4p xi nghiép.
Budc 6: Lap du toan cong trinh

Cau héi 4: Xac dinh phu tai tinh todn ctia nha may c6 thong sd sau:

TT Tén phan xwéng Pa, KW
1 Phan xuong nhiét luyén 1 1050
2 Phan xuong nhiét luyén 2 1015
3 Phan xuong co khi 630
4 Phén xudng lap rap 1500
) Phan xuong sua chita co khi 1500
6 Phan xudng duc 1450
7 Phong thi nghiém 112
8 Tram khi nén 685
9 Nha hanh chinh 130

Cau tra loi:
Xac dinh phu tdi tinh toan cia nha may

Vi cac phan xuéng chi biét cong suat dat, phy tai tinh toan dugc xac dinh theo cong suét



dat va hé s6 nhu cau.
Vi phan xudéng nhiét luyén s 1.
Cong suat dat 1050 kW
Dién tich xudng 300 m?
Tra bang phu luc véi phan xudng nhi¢t luyén co6 knec = 0,8; cose = 0,85 (dung 10 dién trd);
suat chiéu sang Po = 15 w /m2.
1. Cong suét tinh toan dong luc: Pai = Kne, P4 = 0,8.1050 = 840 kW
2. Cong suét tinh toan chiéu sang
s = P0.S =15.300 = 45 kW
3. Cong suat tinh toan tac dung cta phan xudng
Pit = Pai + Pcs = 840 + 45 = 885 kW

4. Cong suat tinh toan phan khang ciia phan xudng

Qu= Qai = Pa.tgp = 885.0,62 = 548,7 kVAr
5. Cong suat tinh toan toan phan ctia phan xudng

= i :&:1041,17kVA
cosp 0,85

Céc phan xudng khac tinh twong tu, két qua ghi trong bang:

Béang phu tai tinh todn cac phan xudng

Qtt,
P4, Cos | Pai, | Pes, | Pt St
TT |  Tén phan xué K | KVA ’
CHPRANXUONE oW [T o [ kw | kw | kw 7 kvA

Pha : hia
1 an.xuong . metl 000 | 08 | 0,85 | 15 | 45 | 885 | 548 | 1042

luyén 1

Pha " hiét
2 an. xXuong - MEt | 4615 [ 0,8 | 0,85 | 15 | 45 | 857 | 531 | 1008

luyén 2

. , 03

3 | Phan xudng co khi 630 1 0,6 | 14 | 42 | 507 | 674 | 845
4 | Phan xuong iprdp | 1500 | 0.3 | 0,6 | 14 | 42 | 492 | 654 | 820
5 | Phan xuong sta chia | (oo 0o 1071 | 15 | 11| 128 | 126 | 180

co khi 8
6 | Phan xuong dic 1450 | 05 | 0.85 | 13 | 39 | 764 | 473 | 898
7 | Phong thi nghiém 112 | 05| 06 | 30 | 96 | 66 | 85 | 106
8 | Tram khi nén 685 | 07 | 0.7 | 12 | 43 | 484 | 494 | 692
9 | Nha hanh chinh 130 | 08| 08 | 15 | 7.2 | 112 | 84 | 140
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6. Phu tai tinh todn tac dung toan nha may
P = kdtZQ: Py =0,8.5417 = 4334kW
i=1
7. Phu tai tinh toan phan khang toan nha may
Qi = kdtiQtti =0,8.3671 = 2937KVAr
i=1

8. Phy tai tinh toan toan phan ctia nha may

St = v Pum’ + Quum’ = V43347 + 29372 = 4519KVA
- Hé s6 cong sudt cia nha may

CoSp = P _ 4334 _ 0,76
S 4519

tthm
Cau héi 5: Néu trinh tu thuc hién thiét ké hé théng cung cép dién cho mot xudng stra chira
co khi?
Cau tra loi:
Noi dung ban thiét ké cung cap dién cho mot xuong sira chita co khi bao gdm:
1. Phan nhom phu tai, xac dinh phu tai tinh toan ctia tirng nhom.
2. X4c dinh phuy tai chiéu sang ctia phan xudng.
3. Xéc dinh phu tai tinh toan toan phan xuéng.
4. Can cir vao trj sb cua phu tai tinh todn, can nhéc: xem c6 nén xay dung tram bién ap
riéng cho xudng hay khong.
- Néu cong suat xudng nho ma gan xudng co tram bién dp di cong suat thi chi can xin cap
mot duong ha ap.
- Néu cong suat xuong kha 16n hodc tram bién ap gan xuong khong dii cong suat cap thi
nén xay dung tram bién ap riéng.
5. Vach so d6 nguyén li cip dién (cao, ha ap).
6. Lua chon va kiém ua cac phén tir trén so db.
7. Tinh toan chiéu sang xudng.
8. Tinh bu cong suét phan khang, nang cao hé s6 cong suat.
9. Lap du toan cong trinh.
Trén day 1 ndi dung day dil cia mot ban thiét ké hé thong cap dién cho mot xuwong co khi.
Trong thuc té, c6 thé khong can thuc hién hét céc hang muc, tuy theo yéu cAu cua bén dit

hang.



Cau héi 6: Néu phuong an cip dién cho cac d6i twong khu vuc do thi?

Cau tra loi:
- Ngudn dién cap cho khu vuc 6 thé 13 tram bién ap trung gian hoic mot dudng day cao
ap di gan hodc mot tram bién ap phan phdi lan can.

- Puong cao ap, vi di trong d6 thi nén di cap ngdm dé dam bao mi quan va an toan. Trudng
hop duong day qua dai va khu vuc cho phép, méi di duong day trén khong. Puong ha ap
nén di cap.

- Nén dung céc tram bién 4p cong suit nho (160 kVA) dua dén gan phu tai hon 1 dung
mot tram cong suét 1on, cép dién cho mot khu rong nhu vay vira lam giam ton that dién
nang, giam ton that dién ap trén ludi ha ap, vura dé quan li, van hanh va nang cao dg tin cay
cap dién.
- Vé loai tram bién ap:
- Vé ban kinh c4p dién ha ap clia cac tram bién ap do thi 1 ngan, thiét dién day dan ha ap
duoc chon theo diéu kién phat nong. Khi can thiét s& kiém tra theo ton that dién ap cho
phep.
- Céc phu tai sinh hoat do6 thi duoc cép dién tir tram bién ap may. Khi co6 yéu cau cép dién
lién tuc (nhu khach san, dai st quan, khu van phong quan trong v.v...) c6 thé giai quyét
theo mot trong hai giai phép:
+ Pit may phat du phong c6 bo tu dong dong cat ngudn du phong khi mat dién luéi va
ludi c6 dién trd lai (ATS).
+ Pt thém mot tuyén ha ap du phong tir mot tram bién ap khac.
- Pam b4o an toan trong thiét ké
- Hé théng tiép dia cua tram bién ap, tri s6 Rq nho hon 4Q, cang nhiéu cang tot, vi khong
may khi c6 diéu kién dao béi dé chon tiép dia bod sung hang nam.
- Phai thuc hién ndi dat an toan tat ca cac cot ha ap.
- Phai thyuc hién ndi dat an toan tat ca cac ti dién, cac hom cong to.
- Phai thyc hién ndi dét lap lai.
- Pam bao hanh lang an toan cho dudng day trén khong (DDK), cap, tram bién theo quy
dinh.
- Lya chon thiét bi dién.
-0 nhirng khu vyc co diéu kién kinh té, nén chon dung céc thiét bi dong cit cao ha ap, cap
cao ha ap cua cac hang ché tao c6 uy tin (ciia Purc, Phap, Nhat, Mi, ABB).
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- Thiét ké dién cho cac khu cho, can dic biét quan tam dén sy cd chay nd vé dién.
- Lua chon céc thiét bi an toan, do luong.
CAu héi 7: Viét cac cong thirc xac dinh cong suat can cap cho nha tap thé?

Cau tra loi:

1. Cong suat can cap cho toan nha

P =P H
S; = i
Cosgp

2. Cong suét tinh toan cho mot can ho
Pn = Kat.Pai
3. Cong suat tinh toan cho 1 tang
pt = Kat.H.Pn
Tir d6 tinh todn duoc cong suat toan toa nha gdm n tang
Pt = Ka.Pe.n
Cau héi 8: Néu phuong phap phan loai dén dién theo nguyén 1y hoat dong?
Cau tra loi:

Dua vao nguyén ly hoat dong c6 thé phan loai dén dién nhu sau:

| Dan dign ]

v ‘ !
Ben Pén anh sang Bén phong dién
sgi A6t hdn hap
v v v ! y * v
Sqi a8t Soi a6t Huynh | (Thiyngén| | Sodium Halogen
thong Halogen quang cao ap (Na) kim loai
thudng (Metal
halide)
Gng huynh Compact Sadium Sodium
quang huynh thi 4 thédp ap
quang

Cau héi 9: Néu muc dich cua chiéu sang duong phd?
Cau tra loi:
Muc dich va yéu cau caa chiéu sang duong la:
- Tao méi trudng anh sang tét gip 1ai xe xu ly nhanh, chinh xéac céc tinh hudng xay

ra trén dudng, dam bao an toan diéu khién xe véi téc d6 quy dinh.



- Giam dén muc thap nhét cac tai nan giao thdng, bao dam an toan cho ngudi va
phuong tién giao thong trén duong.
- C6 tac dung dan duodng cho 14i xe, dic biét vsi giao thdng phirc tap, cac doan
duong cong, cac nat giao théng.
- Céc hé théng va thiét bi chiéu sang phai hai hoa véi khong gian, lam dep cho canh
quan d6 thi vao ban ngay va dac biét vao ban dém.
CAu héi 10: Néu cac bude thiét ké chiéu sang?
Cau tra loi:
Thiét ké chiéu sang co ban c6 5 budc sau:
Budc 1: Thong s6 ban dau: a, b, h, hlv, ptr, ptg.
Budc 2: Véi ddi twong can thiét ké, tra so tay xac dinh suat chiéu sang Po yéu cau. Tir d6
Pes=S.Po (S — dién tich chiéu sang)
Budc 3: Chon loai dén va xac dinh quang thong ®q va cong suat dén Py, tir d6 xac dinh sb
dén n=Pcs/Pq
Budc 4: Tinh H, ¢, L va bd tri dén dwa trénn, L, a, b tir d6 suy ra Ksd
Buéc 5: Kiém tra d6 roi
Cau héi 11: Cac yéu cau ban dau khi thiét ké chiéu sang;
Cau tra loi:
+ Yéu cau chiéu ang:
- Khong bi choi mat dbi vai ca anh sang so cap va thir cap
- Khéng c6 bong tdi
- Tao duoc d6 roi ddng déu trén bé mit va dat tri s6 tdi thiéu theo yéu cau
- Phai tao dugc anh sang gan giong ban ngay
+ S6 liéu ban dau:
- Kich thudc khong gian can chiéu sang, kha ning phan xa
- B4 tri cac thiét b trong khong gian chiéu sang
- Yéu cau chiéu sang (do roi, dJ chai ....)
Cau héi 12: Mot phan xudng ¢6 a =32m, b=16m, cao 4,5m, hyy = 0,8m. Dién ap 220V.
Str dung loai dén soi d6t van ning dé chiéu sang, ka = 1,3, prr = 30% Va pg = 50%. Yéu
cau dd roi Emin = 301x. Xéc dinh cong suét dén Pgva bd tri den?
Cau tra loi:
Dién tich chiéu sang: S =a.b = 16.32 = 512m?
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Chon chiéu cao H= 3m

Taco hc=4,5-3-0,8 =0,7m

V61 phan xudéng dung den van nang, chon L/H=1,8. Vay L=1,8H = 5,4m

B6 tri dén theo quy luat hinh vudng, canh 5,4m, cach tudng ngang 2,5m va tudng doc 2,6m
S6 bong dén 1a n = 18 bong.

ChonZ=1,2

Xac dinh chi s6 phong ¢ = ab 1632 =3,56
H(@+b) 3(16+32)

Vi loai dén soi dbt van nang, ptr, Ptg, ¢, tra bang ta co6 ksg = 0,46
Quang thong s€ dugc xac dinh nhu sau:

ESk,.Z 30512.1,3.1,2

- = 2893Im
nk, 0,46.18

o=

Chon dén soi dot van nang c6 P¢ = 200W c6 ®=3000Im

R ® ® ® &
® ® & ® ® &

0 e & ®

2,6

Cau héi 13: Cho hinh vé sau, hdy giai thich cac dai Iugng theo hinh vé sau?
Hay giai thich cac thong s6 trén hinh v&.

s e o
h,
H
/ \\ Ay,
7 7 Z

Cau tra loi:
hiv — khodng cach tir mat nén dén mit cong tac (thudng duoc cho trong s6 lidu ban dau)

he — khoang cach tir dén dén tran he = h - H- hyy véi h 1 khoang cac tir san dén tran



H — khoang cach tir dén t61 mat cong tac, khoang cach nay phu thudc loai den, sb luong
dén, khoang cach giita cac dén va cac yéu cau vé chiéu sang.
L — khoang cach nho nhét giita cac dén
Cau hoéi 14: Néu khai niém va vai tro cua tu bu?
Cau tra loi:
Tu bu 1a nhom vat dan dit canh nhau va duoc tach biét béng 16p dién moi1 cach dién,
c6 tac dung tich tu va phong di ngudn dién trong mach dién. Tu bu con dugc moi ngudi
biét dén véi nhiéu tén goi khac nhau nhu: ty bu dién, tu bu cong suét, tu bu cong suét
phan khéang, tu bu cose.
Tu bu c6 kha ning tich dién tai mot hidu dién thé nhat dinh goi 1a dién dung. Trong
toan bd cac thiét dién, tu bu duoc st dung nham bu cong suat phan khang dé tang hé
sb cong suét cos@, dam bao hi¢u qua hoat dong cua ludi dién va tranh bi phat tién cong
suat phan khang. Chinh vi vy, viéc lap tu bu Ia rat can thiét, gip tiét kiém va giam
duoc rat nhiéu tién dién dong cho co quan dién lyc.
Cau héi 15: Cach xac dinh cong suat va vi tri dat tu bu nham nang cao cose cho phan
xuong?
Cau tra loi:
B6 tu dién bu duoc thiét ké lép dat cho cac ddi tuong dung di¢n c6 hé¢ $6 cong suét théip
nhu tram bom, xuéng, xi nghiép v.v... nham nang hé sb cong suit cose dén 0,95.
Tong cong suat phan khang can bu cho ddi twong, dé nang hé sb coéng suét tir cose, dén
coso la:
Qb = P(tg¢1 - 19¢2)
Tuy nhién, néu dit phan tan qué s& khong c6 1oi vé& von dau tu, va chi phi quan li van hanh.
Vi véy, dit bu tap trung hay phan tan, phan tin dén murc nao 1a tuy thudc vao cdu tric cua
hé théng cap dién cua d6i tuong.
- Véi tram bom: vi cac may bom dit canh nhau va gan tram bién 4p, nén t6t nhat 1a dat tap
trung tai mot ti ty b, canh ta phan phdi cua tram bom.
- Véi xudng co khi: vi chi c6 mot nha xudng, bo tu dugce dit tip trung tai ti phan phbi.
- Vi xi nghiép c& nho: cling ¢ thé dat tap trung b tu bu tai thanh cai ha tram bién ap,
hodc c6 thé dit phan tan ra ting phan xuéng. Ngoai cac phan xudng, néu con co dong co
dic biét, cong suat 16n, dat doc 1ap, ciing 1 dat riéng mot bo tu b
- Vi xi nghiép ¢& 16n: so bo c6 thé tinh bu cho xi nghiép, bang cach dit cac bo tu tai thanh
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cai ha ap cac tram bién ap phan xudng. Néu c6 day di s6 liéu vé cau trac hé thong cap dién
va phu tai cua cac phan xudng, thi phai thuc hién dit tu bu cho tirng phan xuong, moi dat
hiéu qua cao cua viéc dit bu. co thé so sanh, dé ra phwong an dat thiét bi bl riéng cho phia
cao, ha 4p hodc dit bu dong thoi ca hai phia.

- Khi gié tién 1kVAr thiét bi bu cao, ha 4p chénh léch nhau nhiéu



Bai thuc hanh sé 1: Tim hiéu phan mém Ecodial (S6 tiét: 5 tiét)

+ Muc dich caa bai thyc hanh: Tim hiéu tong quan vé phan mém Ecodial dé tinh toan
thiét ké, lép dat mang dién ha ap.

+ Y&u cau can dat dugc cua bai thuc hanh: Phai nam vimng kién thirc cung cap dién
va trinh tu thiét ké mang dién ha ap voi phﬁn mém Ecodial.

+ Bai giai mau

Ecodial 1a mot trong cac chuong trinh chuyén dung EDA (Electric Design
Automation - Thiét ké mang dién ty dong) cho viéc thiét ké, 1ap dit mang dién ha ap.
Ecodial cung cdp cho nguoi thiét ké day du cac loai ngudn, thu vién linh kién, cac két qua
dd thi tinh toan...va mot giao dién tryc quan voi déy du cac chuc nang cho viéce lép dat &

mang ha ap.

v" Buéc 1: Khai dong phan mém, nhap dic tinh chung

Hinh 1.1: Khéi déng phan mém

4 Buéc 2: Xay dung so d6 don tuyén

Hinh 1.2: So do don tuyén

v Budc 3: Tinh toan, chon CB
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Hinh 1.3: Tinh todn, lira chon thiét bi
v Buéc 4: Xuét két qua
1 Projectdescription

1.1 Project general settings

Installation standard

Calculation standard
Circuit breaker standard
Frequency

1.2 Settings for wiring device calculation
Maximal CSA m?

1.3 List of loads

Hinh 1.4: Xudt két qua
1.1. Céc tiéu chuan k§y thuit ciia Ecodial
+ Murc dién ap: tr 220 <690 V.
+ Tan sb: tir 50 +60 Hz.
+ Céc so d6 hé théng ndi dat: IT, TT, TN, TNC, TNS.
+ Nguon duoc sir dung: 4 ngudn chinh va 4 nguén dy phong.
+ Tinh toan va lua chon theo tiéu chuan: NFC 15100, UTE-C 15500, IEC
947-2, CENELEC R064-003.
+ Tiét dién day tiéu chuan: 95, 120, 150, 185, 240, 300, 400, 500, 630 mm?.
+ Sai sb khi lwa chon tiét dién day: 0-5%
1.2. Cac dic diém chung va nguyén tic tinh toan ciia Ecodial
a. Ché d tinh toan

+ Tinh toan so bd (Pre-sizing) dé tinh toan nhanh thong s6 ctia mang dién.



+ Tinh toan timg budc (Calculate), & ché do nay Ecodial s& tinh toan cac thong sb cua
mang timg budc theo cac dic tinh hay cac rang budc do ngudi thiét ké nhép vao.
b. Nguyén tic: Ecodial cho phép thiét 1ap cac dic tinh mach tai can yéu cau:
+ Thiét 1ap so dd don tuyén.
+ Tinh toén phu tai
+ Chon cac ché do nguén va bao vé mach
+ Luya chon kich thuéc day dan.
+ Chon maéy bién 4p va ngudn du phong.
+ Tinh todn dong ngén mach va do sut ap.
+ Xéac dinh yéu cau chon loc cho cac thiét bi bao vé.
+ Kiém cac tinh nhit quan cua thong tin dugc nhép vao.
+ Trong qua trinh tinh toan, Ecodial s& bao 18i bat ky céc truc tric nao gip phai va
dua ra yéu cau can thuc hién
+ In tryc tiép céc tinh toan nhu cac file van ban khac c6 kém theo ca so d6 don tuyén.
c. Mot s6 han ché ciia Ecodial
+ Ecodial khdng thuc hién duoc tinh toan chéng sét.
+ Ecodial khéng tinh toan viéc néi dat ma chi dua ra so d6 ndi dat, dé tinh toan va
lwa chon céc thiét bi khac.
+ Trong mdi du &n (bai tap) Ecodial chi cho phép t6i da 75 phan tir ciia mach.
1.3. Thw vién c&c phan tir cia Ecodial
Thu vién chinh cua Ecodial duoc trinh bay dudi dang so do cay rat tién ich cho
ngudi sir dung. Thu vién ndy xuat hién ngay khi khai dong chuong trinh dé chuan bj thiét
ké, chi bang mot dong tac nhap chuot va di chuyén dén noi mudn v&, nhap chudt thém lan
nita ta co thé lay ra bat ky phan tir nao nhu mong muén.
 Ngudn (Sources Library).
- May bién &p
- May phat
- Nguon bat ky
- May cit ha thé phan doan thanh céi.
e Thu vién thanh cai (Busbar Library)
- Thanh cai c6 tinh toan hodc khong tinh toan (twong duong nhanh r¢)
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- Khoa lién dong co khi gitra hai thanh céi néi vao cac ngudn khac nhau
e Thu vién 16 (ngd) ra (Outgoing Circuits Library):
- Lo gom day dan c6 thiét bi bao vé 1a Aptomat, cau chi...
- L6 gdm day dan co thiét bi bao vé va contactor.
- L6 ra la thanh cai
e Thu vién tai (Load Library)
- Tai bat ky
- Tai dong co
- Tai chiéu sang
e Thu vién may bién ap ha ap (LV transformers Library)
- May bién &p ha &p cd bao vé biang Aptomat
- May bién 4p ha ap cO bao vé bang Aptomat va cdng tic chuyén mach
e Thu vién cac phan tir khac (Others Library)
- Puong din dén céc du an khéac phia trén, phia dudi.
- Puodng ndi cac phan tir (khong dua vao tinh toan).
1.4. Trinh tw thao tac tinh toan véi ecodial
1.4.1 Khgi dgng phan mém: 4

Ecodial

Cach 1: Click dup vao biéu tuong GikE® trén man hinh desktop.

Céch 2: Vao Start — All Programs — Schneider Electric — EcoStruxure Power
Design - Ecodial INT V5.00

EcoStruxure Power Design - Ecodial INT*°

Engagement Hub

Version

Scheider

®Projects:



C . , L.
% Create a new project: Tao dy an méi.

$J - . - 5 , ~ 7 <
% Open an existing project: Mo 1 du an da c6 san
® Cac muc con lai: Thdng tin vé phan mém.

¢ Exit: Thoat chuong trinh
Pé tao 1 du &n méi ching ta click vao biéu tuong trén giao dién Ecodial

Khi d6 giao di¢n man hinh tro thanh:

New_project” EcoStruxure Power Design - Ecodial 5.0.0 INT (=]=]
pH-2RB=na-X0O

Operating mode  Normal @@ [l Calculate project

Single-line diagram

7 -] N cCeicresuts | Soutions | Sman solution | Morelnfo | Page Settings 0w da- 11 > IR octais |[Curves

Favourites

3
e I
* £
Sl i
Source
Distribution
Sutge Arrester
Lighting BTS

Feeder circuit
LV/LV wansformer Click the itto this area

‘Select a cifcutt of compenent 1o See s properties.

Coupling
Load

SECRCI  Solution table B ~

Nhdp dac tinh chung cua du an:
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parameters

Network definition

Electrical network

Surge Protection Device

EcoStruxure Power Design - Ecodial 5.0.0 INT

Device selection

Fuse default values

Design and sizing Report
Network frequency | 50 Hz
Target PF - 0.928
Reactive power threshold above which pawer factor comection is required | 50 war @
Enable / Disable Surge Protection Device Calculation No ]
Implement cascading for the final protective devices? No [~ ]
Technology | DIN

Selection of fuses alone or with fuse carmer

With fuse carrier

LV cable
Default maximum permissible cross-sectional area of cable 300 . a
{Condustor szes above 300 mm2 are not available in IEC 60364-5-52) m
Reduced neutral?  Full
Default ambient lemperature for cables, exposed to air 30 C
Default ambient lemperature for cables in the ground 20 C
Default value for the cable maximum permissible voltage drop |2 % @
Default sizing curent | Ir
BTS
Default ambient temperature for BTS 35 c

1.4.2 Chudn bi so dé don tuyén.

Tao so d6 don tuyén nhu hinh v&:

we
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a. Hiéu chinh so do

Sau khi d4 hoan chinh viéc chon cac phan tir s& tién hanh hiéu chinh so do.
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Néu mudn kéo céc thanh céi dai ra hoic ngan lai, nhap chudt chon thanh céi, khi
hinh v& xuét hién mau d6, di chuyén chugt dén thanh cong cu, nhép chon biu twong 2]
Resize XY. Di chuyén chudt dén vi tri dau bén phai hay bén trai cua thanh céi, khi con tro
chudt chuyén thanh hinh mii tén hai chiéu, nhan gitr chuét va dich chuyén dé kéo dai thu
ngin thanh cai theo yéu cau.

Muén di chuyén maot pha tir nao d6 (hoic ca so do) téi vi tri méi thi nhap chon phan
tr cho hién thi mau do roi gitr chudt va drag toi vi tri méi va tha chudt.

Trong qué trinh thao tac néu mudn xem chi tiét cac phan ti thi ding lénh Zoom
hoac biéu tuong M trén thanh cong cu. Nhap chuédt vao ndt Zoom trén thanh céng cu,
con tro ¢6 dang kich phong dai. Str dung con tré nay dé khoanh ving muén Zoom bang
cach gitr chuét trai kéo thanh maot hinh chir nhat dat nét, buéng chudt ving dugc chon sé
hién thi I6n hon.

b. Nhap thong sé cho cé&c phan tir cia mach

Budc ké tiép can phai nhap cac théng sb caa cac phan tir trong mach dién va dat
tén cho chiing dé d& quan sat ciing nhu hiéu chinh.

Muén nhap théng sé cho phan tir nao thi nhap déi vao phan tar d6, mot hop thoai sé
Xuat hién. Cac théng sé 6 thé nhap tir ngudn tré xudng hodc nguoc lai. Trong bai nay gioi
thiéu cach nhap nguoc tir tai vé ngudn dé dé chon cong suat ngudn thich hop.

- Nhdp thdng sé may bién ap:

+ Chon phan tir bang céach click chudt trai vao né (phan tir duoc chon s& ¢6 khung mau

xanh 14 xung quanh). Ban dau bang bén phai hién thi théng sé cap 1 caa phan tu.
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Circuit Source 0

-k J= & o
H 1 1 =
1 i ] ] %
= » = |::: % .
i :

- Pé nhap thdng sé cap 2, click vao ting phan caa bang phia bén phai:

MV source WO

Un [&v) 20 -
SkOmin (VA 250
Shima (WA 500
Technalogy Dry-type: =
T2 (v 400 -
Type of sysiem earthing TH-8 -

=M Change o Catle

s - Cabls length {mj) 5
g \ Change o Cirpuit breaker =

L)

" @)=

:
-
= e
H &
‘ bl SkQnmen (MVA)
'.3'-- SkOmax (MVA
“ s >
x R(NQX(1)Q
% X(10Z(10
21 IIMax (xA)
—— i v S BImn (KA
. /-'..
: P \

i .“
- . LI -
e <o
s
£ .
. \ -1

[ttt
-
]
e
— e P4
'0-4 -

1/-_‘\—«-44
Y A 1/

* Un: Pién ap day dinh muc

* SkQmin: Cdng suat ngan mach cyc tiéu cua mang trung thé
* SkQmax: Cong suat ngan mach cuc dai cia mang trung thé
*R(1)Q/X(1)Q: Ty sb dién tra / dien khang

* X(1)Q/Z(1)Q: Ty sé dién khéang / tré khang

* I[k3max: Dong ngan mach 16n nhat

* Ik3min: DOng ngan mach nho nhat



MV protection Q 0

.-
x et Type of MV profection Crtut Brednr -
3 0
1 - Operang lemperature (ms) 200
=

—G -
i
=
'Ys
- s
renea X
™ \

" X o X £ o
|34 £ \ v
3 \ 1 \W ;
! i ‘ ' 4 a
o B S
g } R
o - o)
- T .
t

* Type of MV protection: Chon thiét bi bao vé trung thé - CB hoac cau chi

* Operating temperature: Thoi gian tac dong cua thiét bi bao vé (Pang 18 dat tén muc

nay la Operating time).
MVILV transformer TAOQ

H "? S~ Technology Deytype «
J == Type of losses Normal ©
3 - /. Primary connecton 3] v
s k Secondacy connecbon yn -
- T wT2 V) w00 .
- -E. Type of system earung NG v o
= ) :
E = | AR \ Rarge Trinal
j ‘0 i l ST (VA) 160 . I
1':- i L o o~ Pt (w 2350
mERT ! kS X - WT20 W) 420
J <o : \ i \ : ‘ " S &
: i ‘ "y B2 A 254
N I
— 1,
% + ® &
.
| =

* Type of losses: Loai ton that caa MBA
* Primary connection: Két ndi phia so cap
* Secondary connection: Két néi phia thu cap

* UrT2: Dién ap day dinh mac phia thir cap
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MVILV transformer TAOQ

! W o T Prciogy Drytype »
j e o Tvoe of bese Normal v (5]
bﬂ(v Primar frechon a] -
d ~ituy
Secondary connecson n v
“ b UT2 (V) 400 v
" ':‘ TYpo of system earting NG - (7]
= "
e
; =2 J ".! = \ Rarge Trinat N
il ; .L ) ST WA 160 (.}
™ A é Uk (% 6 ‘.‘___/"
: T :-:.' Pt (W 2350
[]55 ¥ o R ¥ w 420
i 1 - ; | ; i . A ::I
‘1: = i + =
e ; I
[]= T =

® Range: Loai MBA

* SIT: Cong suat MBA. Luu y, néu khda ma (mau do trén hinh): Ecodial s& tinh toan
va chon thdng s6 nay. Néu khoa dong: Ecodial s& khong thay d6i thong sb nay, néu cong
suat MBA ta chon khong théa man, Ecodial sau khi tinh toan sé& hién ra bang théng bao 15i

cho nguoi st dung chinh sua.
* Ukr: Bién 4p ngan mach caa MBA tinh theo %
® Pkrt: Ton that ang véi dong dinh muc
® UrT20: Bién ap day dinh muc khong tai
* UiTO: Pién ap cach dién phia so cap
® Ir: Dong dinh muc

‘f

—C
Cogpar

i Sl Cabie lengh (m)
2 . ottty
A ==,
5y 2 nsdabon XLPE =
/ N\
( \ MUR-<om v
Eere v S \ / PE Separate PE »

. . InSfiatoN Mmathod
E 3T : P \ MIE
R = e - @

LV cable WD 0

Catle b

Coppar =

muB-Core Cadles on

| 1)
1
-i. et - horizontal perforated tray
I: o v Masimum permessibie CSA (ma 300 - a
o . SRR a < a
™ r e ; v HOE3 (%) 0 o (5]
VN N \ B max, cireut (% 2 Q

Correction factkor 1 ]

=
O#- 3% @ a

* Change to: Lya chon thiét bj - Cép hay thanh dén

* Cable length: Chiéu dai cap



® Conductor metal of phase: Vat liéu cua day pha.
® Conductor metal of PE: Vat liéu cua day PE

® Insulation: Cach dién

* Live conductor: Chon loai day da 16i hay don 16i.

*PE: Loai day bao vé

® Installation method: Phwong phép lip dat.

* Maximum permissible CSA: Tiét dién day I6n nhat cho phép

* THDi3: D6 méo séng hai tac dong 1én day dan

£

e

'

oo

O

"

[
e

* AU max. circuit (%): D6 sut 4p 16n nhit cho phép

* Correction factor: Hé s6 giam tai

[
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LV cable WD 0
Change o Citle
Cabie leng™h (m) S
Conductor metsl of phase(s) Copper =
Conductor mezal of PE Cogper =
Insitation XLPE =
Live conaucions MuRticon »
PE Soparate PE »
INSIARABON MBNOd
M/E
= @
muB-Core cadles on
horizontal perforated tray
Masimum permssibie CSA (ma 300 - (7]
THDS (%) 0 o 5]
AU max, citut (%) 2 (5]
Cormection factkor 5]
&
-]
LV cable WD 0
Change % Citlo =
Cadie leog (m)
Conductor metal of phase(s)  Cogper
Conductor metyl of PE Coppar -
Insusaton XLPE -
Live concuctons Muticone
PE Separate PE »

5

InsEadon metnod

NIE

THOG (%)

AU max. circut (%

Comechion facior

|

©
MUB-COMe Caties on (
horizontal pertorated tray '\ L
MaOmum pecmissibie CSA (mn 300 [

ol

0
]
o

©



Pé chon chi tiét cach lap dat day dan, click vao dong chit mau xanh: Modify the
installation method. Bé lya chon loai cap mong mudn theo yéu cau ban dau, click vao dong:

Select a product in the catalogue

Circuit breaker QA O

v Change to Circunt breaker »
Type of standard Industrial v
; - Device status Ciosed < (7]
e Withdrawabdle Not required v @
’ = Cascading No - [7)
. Motor mechanism Not required > @
— L. | Residualcurent protecton ~ No 5
el - ros
¥ \ ) o
S A
H s
i ”

b
e

-t
Pt ]
58 ¢t
-
——/
4
il

L]
-

* Change to: Lua chon loai thiét bi: CB hoic cau chi
* Type of standard: Str dung trong tiéu chuan

* Device status: Trang thai thiét bi

® Withdrawable: Kéo ra duoc?

* Cascading: Phan tang

® Motor mechanism

* Residual-current protection: Chong dong ro?

- Nhép thong so ti dién chinh:



LV switchboard UC 2

Range No preference v
14 Undefined
Rating (A) 0
Busbars WC 1
Equipotential bonding With LAy
Ks 1 [y (2]

Number and type of conductors 3Ph+N ~ |
Type of system earthing TN-S (7]

m

b 3

f
.

*Range: Loai (Néu day 1a Bus gia thi chon: No preference)
®IP: Chi s6 bao vé nudc, by

® Rating: Dong dinh muc

* Equipotential bonding: Lién két diang thé

* Ks: Hé sé dong thoi

* Number and type of conductors: Sé luong va loai thanh dan

* Type of system earthing: Loai néi dat
- Nhép théong so tai bi dong:
Circuit Load 3

* Change to Circuit breaker -
Type of system earthing TN-S >~ @
Change to Cable
Cable length (m) 5
. Sr (kVA) . -
Pr (kW) 0 =xn
Ir (A) 0 =0
_: PF. 0.85
. X : . Nobr. of circuits 1
E e Number and type of conductors 3Ph+N
¥  JETRE
ded ] iz

s
Fonas 0T
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Ban dau loai tai nay s& c6 cong suat 1a 0kVA, do d6 né s& c6 mau xanh duong
(khong duoc cung cap dién)
Circuit Load 3

* Change 10 Circunt breaker »
Crea Type of system earthing TN-S * O
i ' : . Change 1o Cable ~
- Cabie length (m) 5
~ Sr (KVA) 118 =0
Pr (kW) @m
- Ir (A) 1 =0
L‘.:.'.'. PF 085
o b
E Nbr. of circuits 1
2 N Number and type of conductors 3PheN
o i " E
X X ]

Sau khi chinh thong sé tai P = 100kW, thiét bi s& chuyén sang mau den. Luc nay da
c6 dong chay vao thiét bi tai bi dong.

Load AA 3
X St (KVA) 118 =n
Pr (kW) O -
) :» Ir (A) 170 >0
[ PF 085
: Ku 1 Fry
‘. Nbr. of circusts 1
i : Number and type of conduciors 3Ph*N  «
” AU toierance (%) 4 (7]
o — Final load Yes -
‘ X =) Motors No - ©
w4 " Non-linear 16ad No -
sl ¥ o : THD3 (%) 0 (7}
Eow I ) ¥
i) ] ] ;
“ e .
o -

Sr: Cong suat biéu kién dinh muc cua tai
Pr: Cong suat tac dung dinh muc cua tai
Ir: Dong dinh muc cua tai

P.F: hé s6 cong suat

Ku: Hé sé sir dung



Nbr. of circuit: S6 mach tuong ty
Number and type of conductors: Sb lwong va loai thanh dan
AU tolerance: D6 sut ap 16n nhét cho phép
Final load:
Motor: Pong co ¢o thay doi tbe do hay khdng?
Non — linear load: Tai c6 tuyén tinh hay khdng?
THDI3: Téng song hai cua tai
- Nhap thong so tai dong co:
Circuit breaker QA 9

* Type of standard
Type of system earthing
Device status
Withdrawable
Cascading
Motor mechanism
Residual-current protection

m

Qverload protection ?
Has contactor ?

Thermal Relay

e Implementation

B Fass

N | E e i Trip Class
Contactor

Implementation
Type of coordination

Is reversing ?

Overload protection?: Chon CB c6 bao vé qua tai khong?

Has contactor?: CB c0 contactor hay khéng?

Implementation: C6 relay nhiét bao vé phia ¢au nguon khéng?
Trip class: Cap tac dong

Implementation: Cach lap dat contactor

Type of coordination: Kiéu phéi hop cua cac CB.

Is reversing?: Co dao chiéu hay khéng?
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Industrial «
TN-S -
Closed
Not required =
No -
Not required =
No -
Yes

Yes

Any
10

Separated
Type 1
No

&
¥y

@9
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Motor load MA 9

X Type of starter Direct on line v
Pmr (kW) 1.1 -
Istart/Ir 6
Istart"/Istart <=19 -
Power factor 0.79
g E Sr for sizing (kVA) 1.87 =0
“”: Pr for sizing (kW) 1.48 =]
¥ - Ir for sizing (A) 27 =
Ku 1 |
Nbr. of circuits 1
AU tolerance (%) 4
¥ “ DeltaU max start (%) 15
\ Non-linear load No -
THDI3 (%) 0 [7)

Type of starter: Kiéu khoi dong

Pmr: Cong suat co

Istart/Ir: Ti s6 dong khai dong va dong dinh mic
Istart”/Istart: Ti s6 dong dinh qua trinh can qua do va dong khai dong
Power factor: hé sb cong suat

Sr for sizing: Cong suat biéu kién danh dinh cua dong co

Pr for sizing: Cong suat tac dung danh dinh cia dong co

Ir for sizing: Dong dinh muc

Ku: Hé s6 st dung

Nbr. of circuit: S6 mach tuong tu

AU tolerance: D6 sut ap 1on nhat cho phép

DeltaU max start: Do sut ap 1on nhat cho phép khi khai dong
Non — linear load: Tai c6 tuyén tinh hay khéng?

THDI3: Tong song hai cua tai

Launch motor wizard: Chinh chi tiét cac thong s6 cua dong co

Nhap théng sé tai chiéu sang:



Lighting load EA 10

* Type of lamp Fluorescent with ferrol
Lamp unit P (W) 18 -
Ballast unit P (W) 45 o
Nbr. of luminaires 0
Nbr. of lamps per luminaire 1
PF. 0.9 [«
= la (A) 0
= Ku 1 )
3 Nbr. of circuits 1
I Number and type of conductors 3Ph+N «
AU tolerance (%) -
Terminal? Yes v
- Non-linear load No -
THDI3 (%) 0
Sr (kVA) 0 0=
Total rated power (kW) 0 =0
o Ir (A) 0 =]

Type op lamp: Loai dén

Lamp unit P: Cong suat mdi bong dén

Ballast unit P: Cong suat mdi Ballast

Nbr. of luminaires: S6 bo dén

Nbr. of lamps per luminaires: S6 bong mdi bo dén

P.F: hé s6 cong suat

la: Dong khoi dong

Ku: Hé sb st dung

Nbr. of circuit: S6 mach tuong tu

Number and type conductors: Sé lwong va loai thanh dn

AU tolerance: P sut &p 16n nhat cho phép

Terminal: Co dau bat day khéng?

Non — linear load: Tai c6 tuyén tinh hay khéng?

THDI3: Tng song hai cua tai

Sr: Cong suat biéu kién dinh mic cua tai chiéu séang

Total rated power: Tong cong suat tac dung — bao gébm cong suat cac dén va ballast
Ir: Dong dinh muc

Hé thong chiéu sang c6 cd Cable va BTS, do dé so dé dwoc thém vao 1 phan tir két

noi “Chiéu sang” va “Bus gid”:
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Circuit Chiéu sang

e
. S £ Change to Circuit breaker ~
i —~ g
1 " Type of system earthing NS ~ @
5‘:‘;“"" Cable length (m) 25
s BTS length (m) 15
Coordination Not permitted -
-
. ‘ Circuit breaker Q8
sargrd
by
£ v ’I Change to Circuit breaker =
i gt ;
i 5 Type of standard Industrial v
I ‘f':»“ IR Type of system earthing TN-S - (2]
i Device status Closed ~ @
& Withdrawable Not required v @
socnen
amanas o .
o \ e Cascading No - @
N
T - ¥ e Motor mechanism Not required v @
@ &
| i P Residual-current protection No -
é e o =3
Gin Mo n
oo
o
M X o X o Select a product in the catalogue (7]
] H
: e 4
fin
w
e
e A
oo 4 =
i sors
s fiiF
ares
o
o
Pp—— LV cable C8
: * Cable length (m) 25
H Conductor metal of phase(s) Copper -~
" Conductor metal of PE Copper =
- Insulation PVC -
aw aron Live conductors Multi-core -
T \ = PE Separate PE ~
Installation method
E I X 31/E =
.. e
i 3
o e 3 multi-core cables on
b~ honzontal perforated tray v nstalator
Maximum permissible CSA (mn 300 -
B o« 3 THDI3 (%) o )
1 - AU max. circuit (%) 2
Correction factor 1
e = @
. o ioics




Transmission BTS D8

: * BTS length (m) 15
i Conductor metal of phase(s) Copper
" Required 1P Standard (20 to 43) -
Required 1K Standard (06 or 07) -
Ambilent temperature (*C) 35
THODI3 (%) o (o @
Max dU (9) 2 (23
Coordination Not permitted -«
Correction factor 1 @
-l
=
=
i = - S
Te LV switchboard Bus gia
i bene
& : Range No preference v
# P Undefined
o % Rating (A) a
- ) g B, Busbars B6
T - ¥ s Equipotential bonding Without ~ (o)
T % : ) ©
g E":‘ = i @ Number and type of conductors 3Ph+N + ||
a R Type of system earthing TN-S @
L X
é o ;:
n ~ £ aa . A A X .
Nhdp thong so den Metal Halide: Thong so cap 1:
- Circuit Dén Metal Halide
+ S X Change to Circuit breaker v
i o
i = Type of system earthing NS ~ @
I e Change to Cable
e Cable length (m) 5
Type of lamp Metal iodine +
saras o
Y \ Lamp unit P (W) 250 -~
N Ballast unit P (W) 25 (af)
X o X o e -
| o A o Nbr. of luminaires 1
H o S 3 w } Nbr. of lamps per luminaire 1
e i PF 085 (ol
; - bt C
o X = ¥ - X « | Nbr. of circuits 10
H 8 5 Number and type of conductors 3Ph+N +
L G £
i oy i “
= Ex brovoest =
e B =
e sse
Bl s B
...
s I

Nhdp thdng so den Metal Halide: Théng sé cap 2:
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Budc 3: Tinh toan, chon CB

Click vao nut Calculate project:

m

m

Circuit breaker Q9

Change to
Type of standard

Circuit breaker -
Industrial —

Type of system earnning TN-S - (=)
Device status Closed (7]
Withdrawable Not required -~ &
Cascaaing No - @
Motor mechanism Not required - &
Reosidual-current protection No -
L
Y " @
LV cable C9
Change to Cable ~
Cable length (m) 5
Conductor metai of phase(s)  Copper
Conductor metai of PE Copper -
Insutation PVC ~
Live conductors Multi-core «
B Separate PE «
Instaliation method
1/
31/E
muiti-core cables on
horizontal perforated tray X0 L ¥
Maximum permissible CSA (mnr 300 -
THOI3 (%) o |
AU max. circuit (%) 2
Correction factor 1
Lighting load EA 10
Type of lamp Metal iodine +
Lamp unit P (W) 250 -
Ballast unit P (W) 25 ()
Nbr. of luminaires 1
Nbr. of lamps per luminaire 1
PF 0.85 af)
1a (A) 252
Ku 1 (wf)
Nbr. of circuits 10
Number and type of conductors 3Ph+N
AU tolerance (%) 4 (7]
Terminal? Yes -
Non-linear load No -
THDI3 (%) 0 (7]
Sr (KVA) 0.971 =1
Total rated power (kW) 0.275 =0
Ir (A) 14 =0
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Sau d6 Ecodial s& thuc hién tinh toan. Tuy theo do phuc tap cia so d6 ma thoi gian
tinh todn sé nhanh hay cham.

Calculating the network...

Sau khi Ecodial tinh todn xong, man hinh s¢ tr¢ thanh:

Schematic Operating mode  Normal ‘ | & Calculate project | @

N0 o W o | one

E Select a circuit or component to see its properties.

<

[pzIcR=ll  Solution table

Alarms (=] : |
Criticality v Type Circuit Ct Message .|

»| & waming Discrimination Dén Metal Halide Q9 There is a discrimination problem between protective devices Q9 and Q8 in operating mode Normal. i |
A Warning Discriminati Béng co Q7 There is a discrimination problem between protective devices Q7 and Q4 in operating mode Normal 1=l




Dé kiém tra dic tuyén cua CB, bude dau chon CB can kiém tra, sau d6 click vao nut
Curves.
-

Schematic Operating mode  Normal | [ E calcuiate project |
4§~ | paa | cacresuts [T 1 > Properties | Detais Q- u gy
“ crimination limit = 4800 A o [
4
3 |

.
.

NEEEL

> A 10 100 1063 10e4  10e5  10e6 (¥
“ [T » 4 ol

Truong hop mudn chon lai CB, click vao “Solution table” ¢ goc trai bén dudi man
hinh Ecodial.

Schematic Opersing =000 Norms B Catculate progect o

7+ (LB Cm e, | S ] ENORe | v > e | o [EEEEER a- v

- 4 4 Dncromsnation ket = 129 A )
Lt il A %
Soune —t = BN
Dwoner ) R
L e ] _
Feecer crcet —— g e |
:vmvu\/ & \ == 1
Loupm
Lot = ! = 100 |
g P ML) R Moy
: : x = o el & - [
e] b - = e ;‘ - ¥ 1!
4
't 1 CI g ¢ e 2 T \
&l b I i] s W

01 ' 100 1067 e 0wt

oty - ]'m 3 [Sr— [y "

Budc 4: Xuét két qua:



Kaport langusge

O Carwr e

Bared] P 00T e a0 ON Omrarim re0en

Click vao “Report” trén thanh MENU

Lwa chon ngdn ngit cua file xuat ra & phan “ Report language”. C6 3 sy lra chon:
Tiéng Anh, tiéng Tay Ban Nha, tiéng Phap.

Budc tiép theo: Click vao nut “Generate report” dé bat dau xuat két qua. Thoi

gian xir Iy ciia may tay thudc vao muce do phirc tap cua du &n va cau hinh caa may tinh.

Ecodial Advance Calculation x)

0 Generating the report...

Man hinh sau khi thuc hién xuét file xong:
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Budc cudi cing 1a chon noi luu file xuét ra, click vao nit “Export report”.

) NOLE M oMM ASnC e Cam anon || =
J

i .- 2.20~200C P
m
Hopmet

Karye e g

ngme

. d AL d d AL -eie

S& 6 2 file duoc xuit ra:1 file (,jpg) 13 so do don tuyén dur an ban da thiét ké. 1 file

word (.doc) liét ké chi tiét cac thiét bi da lya chon trong du &n va céc théng sé tinh toan.



Bai thwc hanh sé 2: Thuc hanh sit dung phan mém ecodial tinh toan cung cap dién
cho phan xwéng (so tiét: 3 tiet)

+ Muc dich cua bai thyc hanh: Tinh todn, thiét ké mang dong luc cho 1 phan xudng
v6i sy trg gitp cua may tinh. Khai thac, st dung phan mém Ecodial dé tinh toan thiét ké
mang dong luc cho phan xudng co khi.

+ Y&u cau can dat dugc cua bai thuc hanh: Phai nam viing kién thirc cung cap dién
va trinh ty thiét ké mang dong luc voi phan mém Ecodial.

+ Cac bai tap thuc hanh muc d6 co ban:

2.1. Tinh toan thiét ké ddy da cho 1 xwéng co khi véi cac sé liéu sau:

STT TEN THIET BI 50 Pam (KW) Cos@
LUQNG
1 | May tién 1K62 2 10 0.5
2 | May tién 1K61 7 4 0.5
3 | May tién K2H135 1 4 0.5
4 | May tién Rovonve 1T340 1 5 0.65
5 | May bao 7E 35 1 5.8 0.5
6 | May phay 6T82 3 7.5 0.5
7 | May phay 6T10 2 2.5 0.5
8 | May phay 675 II 2 1.5 0.5
9 | Méy khoan 2H 215 2 2.2 0.7
10 | May khoan ban 2 0.6 0.7

2.1.1. Trinh tw thuc hign

Budc 1: Khai dong phan mém Ecodial va nhap cac dic tinh chung ctiia mang:

+ Chép nhan gia tri mac dinh trong hop thoai General Characteristics khi khaoi dong
phan mém.

+ Nhap cac gia tri cho mang vao hop thoai General Characteristics néu khéng mudn
st dung cac gia tri mac dinh.

Budc 2: Thiét 1ap so dd don tuyén cho mang dién

+ M¢ céc thu vién phan tu.

+ Chon nguon

+ Chon thanh céi ta phan phéi chinh, ta phan phéi dong luc
189



+ Chon phu tai va phan ti can thiét cho mang dién.

Budc 3: Nhap cac thong sé phu tai va tinh todn cng suét tong

+ Double click vao tirng phan tir, nhap cac théng sé phu tai vao hop thoai Circuit
Decription. Ciing c6 thé nhap vao hop thoai Calculation khi tinh toan theo ché do Execute
step by step calculation.

Budc 4: Tinh toan céc thdng sb phu tai cua mang dién. C6 thé tinh theo 2 phuong
phap:

+ Chon Calcultion /Pre sizing tir thanh menu néu muén tinh toan theo kich thuéc
uac tinh.

+ Chon Calculation/calculation. .. F5 trén thanh menu hodc chon biéu tuong Execute
step by step calculation trén thanh céng cu néu mudn tinh theo ché d ting budc.

Budc 5: Hién thi cac két qua tinh toan

+ Chon calculation /result trén thanh menu hoic chon biéu tuwong Display
calculation result on the diagram trén thanh cong cu.

Budc 6: In két qua tinh toan
2.1.2. Béo céo két qud

Giai thich céc thong sb két qua dugc tinh toan bai phan mém nhu: théng sé nguon,
thanh céi, day dan, phu tai, loai dén, sut ap trén cac 16 ra, dong dinh muc tai, dong bao vé
cua CB...

Isc Ik3max | Ik2Zmax | Iklmax | Ik2minh | Iklminh | Ifault
uptr

(KA)
R (mQ)

X (m€2)
Loai
CB

CSA (mm?) Theoretical Used

Per phase

Neutral

PE




Voltgte drop uptream Circuit Downstr

AU%

- Tong két sé liu tinh toan duoc.
- Nhan xét két qua
- Néu nhirng uu khuyét diém cua phan mém
+ Cac bai thuc hanh mrc @6 néng cao.

2.2. Tinh toan thiét ké ddy da cho 1 xwéng co khi véi cac sé liéu sau:

STT TEN THIET BI SO Pam (KW) Cosg
LUQONG
1 | May cit 1 2.2 0.65
2 | May mai 2 da dé ban 2 0.6 0.5
3 | M4y mai 2 d4 dliing 2 2.5 0.5
4 | May mai tron 3K 12M 1 5.5 0.5
5 | May mai phing 3E 771B 1 2.5 0.5
6 | May mai dung cu 3M 642 2 2.8 0.5
7 | May cua 1 1.7 0.5

2.2.1. Trinh te theec hién

Budc 1: Khéi dong phan mém Ecodial va nhap cac dic tinh chung ciia mang:

+ Chap nhan gié tri mac dinh trong hop thoai General Characteristics khi khoi dong
phan mém.

+ Nhap cac gia tri cho mang vao hop thoai General Characteristics néu khéng muén
sur dung cac gia tri mac dinh.

Budc 2: Thiét 1ap so dd do tuyén cho mang dién

+ M¢ céc thu vién phan tu.

+ Chon nguon

+ Chon thanh céi ti phan phdi chinh, ta phan phdi dong luc

+ Chon phu tai va phan tir can thiét cho mang dién.

Budc 3: Nhap céac thdng sé phu tai va tinh toan cong suit tong
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+ Double click vao ting phan tir, nhap cac thong sé phu tai vao hop thoai Circuit
Decription. Ciing c6 thé nhap vao hop thoai Calculation khi tinh toan theo ché do Execute
step by step calculation.

Budc 4: Tinh toan céc thdng sb phu tai cua mang dién. C6 thé tinh theo 2 phuong
phap:

+ Chon Calcultion /Pre sizing tir thanh menu néu muén tinh toan theo kich thuéc
uac tinh,

+ Chon Calculation/calculation. .. F5 trén thanh menu hoic chon biéu tuong Execute
step by step calculation trén thanh céng cu néu muén tinh theo ché do ting buéc.

Budc 5: Hién thi cac két qua tinh toan

+ Chon calculation /result trén thanh menu hoic chon biéu tuwong Display
calculation result on the diagram trén thanh cong cu.

Budc 6: In két qua tinh toan

2.2.2. Béo cao két qud

Giai thich cac thong sé két qua dugc tinh toan boi phan mém nhu: théng sé nguon,
thanh céi, day dan, phu tai, loai dén, sut ap trén cac 16 ra, dong dinh muc tai, dong bao vé
cua CB...

Isc Ik3max | Ik2Zmax | Iklmax | Ik2minh | Iklminh | Ifault
uptr

(KA)
R (mQ)

X (mQ)

Loai

CB

CSA (mm?) Theoretical Used

Per phase

Neutral

PE

Voltgte drop uptream Circuit Downstr




AU%

- Tong két sé liéu tinh toan duoc.
- Nhan xét két qua

- Néu nhitng wu khuyét diém caa phan mém
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Bai thwc hanh sé 3: Thuc hanh sit dung phan mém ecodial tinh toan cung cap dién
cho nha may (sb tiét: 5 tiét)

+ Muc dich cua bai thyc hanh: Tinh toan, thiét ké mang ha 4p cho nha may, xi nghiép
v6i sy trg gitp cua may tinh. Khai thac, st dung phan mém Ecodial dé tinh toan thiét ké
mang ha ap cho nha may, xi nghiép.

+ Y&u cau can dat dugc cua bai thuc hanh: Phai nam viing kién thirc cung cap dién
va trinh tu thiét ké mang ha 4p cho nha may véi phan mém Ecodial.

+ Cac bai tap thuc hanh mirc d6 co ban

Tinh toan thiét ké mang dién ha ap nha may véi céc sb liéu sau:

STT = TENPHAN XUONG | Ptt(kW) | Qtt (kVAr) Loai:: phy
1 | Co dién 300 250 2
2 | Cokhil 250 150 1
3 | Cokhi2 240 180 2
4 | Rén, dap 100 75 1
5 | Pic thép 200 160 1
6 | Duc gang 250 200 1
7 | Mdc mau 190 90 2
8 | Laprap 80 20 2
9 | Kiém nghiém 190 170 1
10 | Kho vat tu 10 5 2
11 | Kho san phdm 10 5 2
12 | Tram bom 40 10 2
13 | Nha hanh chinh 180 40 1
14 | Gara 15 10 2
15 | Baové 10 5 2

3.1. Trinh ty thyc hién
Budc 1: Khéi dong phan mém Ecodial va nhap cac dic tinh chung ciia mang:
+ Chép nhan gia tri mac dinh trong hop thoai General Characteristics khi khaoi dong

phan mém.



+ Nhap céc gia tri cho mang vao hop thoai General Characteristics néu khdng mudn

sur dung cac gia tri mac dinh.
Budéc 2: Thiét 1ap so dd don tuyén cho mang dién

+ M¢ céc thu vién phan tu.

+ Chon ngudn

+ Chon thanh céi ta phan phéi chinh, ta phan phéi dong lec

+ Chon phu tai va phan tu can thiét cho mang dién.

Budc 3: Nhap cac thong sé phu tai va tinh todn cng suét tong

+ Double click vao ting phan tir, nhap cac thong sé phu tai vao hop thoai Circuit
Decription. Ciing c6 thé nhap vao hop thoai Calculation khi tinh toan theo ché do Execute
step by step calculation.

Budc 4: Tinh toan céac thong sé phu tai cua mang dién. C6 thé tinh theo 2 phuong
phap:

+ Chon Calcultion /Pre sizing tir thanh menu néu muén tinh toan theo kich thuéc
uac tinh.

+ Chon Calculation/calculation. .. F5 trén thanh menu hoac chon biéu tuong Execute
step by step calculation trén thanh céng cu néu mudn tinh theo ché do ting budc.

Budc 5: Hién thi céc két qua tinh toan

+ Chon calculation /result trén thanh menu hoic chon biéu tuwong Display
calculation result on the diagram trén thanh céng cu.

Budc 6: In két qua tinh toan
3.2. B4o céo két qua

Giai thich cac thong sé két qua dugc tinh toan boi phan mém nhu: théng sé nguon,

thanh cai, day dan, phu tai, sut ap trén céc 16 ra, dong dinh muc tai, dong bao vé cia CB...

Isc
Ik3max | Ik2max | Iklmax | Ik2Zminh | Iklminh | Ifault
uptr
(KA)
R (mQ2)
X (mQ)
Loai
CB
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CSA (mm?)

Theoretical

Used

Per phase

Neutral

PE

Voltgte drop

uptream

Circuit

Downstr

AU%

- Tong két s6 liéu tinh toan duoc.

- Nhan xét két qua

- Néu nhirng uu khuyét diém cua phan mém




Bai thwc hanh sé 4: Tim hiéu phan mém dialux (s6 tiét: 5 tiét)

+ Muyc dich cua bai thuc hanh: Tim hiéu tong quan vé phan mém Dialux evo dé tinh
toan thiét ké chiéu sang.

+ Y&u cau can dat duoc cua bai thuc hanh: Phai ndm viing kién thtc tong quan vé
chiéu sang va trinh ty thiét ké chiéu sang véi phan mém Dialux evo.

Hién nay, voi sy phat trién khong ngimg cua nganh dién néi chung va nganh
chiéu sang noi riéng, co rat nhiéu cac phan mém chiéu sang duge rat nhiéu hing phat trién
va dialux 1a mot trong s6 d6. Co thé noi, dialux 12 phan mém mién phi dugc sir dung kha
thong dung, hd trg nguoi thiét ké kha t6t va c6 mot thu vién database rat 16m.

Dialux 14 phan mém tinh todn chiéu sang ctia hdng Dial GmbH cta Duc, cho
phép tinh toan thiét ké chiéu sang trong nha va ngoai troi. Uu diém cua Dialux cho phép
ngudi ding chén nhidu vat dung khac nhau vao dy 4n nhu: ban, ghé, TV, giudng, gac ling,
cu thang,... Bén canh do la mot thu vién kha nhiéu vat liéu d& ap vao céc vat dung trong
du an... ciing nhu d& dang hiéu chinh mat bing theo ¥ mudn ctia minh. Vi vay khi Render,
s€ cho ra hinh dang mau, rat truc quan sinh dong. Ngoai ra, dialux con cho phép thiét ké
trén nhimg dang phong phtic tap ma mot sé phan mém chiéu sang khac khong dap tng
dugc. Dialux con h tro file ban v& Autocad véi dinh dang *.DXF va *. DWG va cho phép
ta 1ap cac bang bao cdo tong két dudi dang dd thi, hinh v&,... va xuat két qua ra cac phan

mém PDF, Word.




4.1. Buéc dau tién trong DIALux evo — man hinh bat dau
Chi c6 khi dau tién khoi dong DIALux evo: mot thong tin phan hdi. N6 s& giup
chung ta thich (mg vé&i cac phan mém voi nhu cau va mong muén cua nhitng ngudi sir

dung.

DIALux
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Sau thong tin phan hoi s& dén man hinh bat dau:

DIALuxevo
Create new project Edit existing project Search

&, Outdoor and building planning | Select your manufacturer
a3 DWG/DXF import... Support in forum

I l Empty rectangular room 4| View manual
Project history is empty

A DIALacademy

Tai man hinh bét dau cua DIALux evo ta c6 thé:
Creat new project: tao mot du an méi

- Outdoor and building planning: (ngoai troi va xay dung quy hoach) -> xay dung
mién phi

- DWG/DXF import (nhap cac DWG/DXF)

- Empty rectangular room (phong hinh chit nhat réng) -> 1ap nhanh



- Edit/load existing projects: chinh stra / nap mot dy an
Help and Support, informations to the DIALacademy and to the manufacturers: (Giup
dd va hd tro, thong tin dén DIALacademy va cac nha san xuat).
4.2. Cai dat:
Vao File -> Settings -> Genaral Settings ta c6 thé thay d6i cai dit mic dinh cuia DIALux

evo.

Datei Bearbeiten Einfiigen Ansicht 2

Allgemeine Einstellungen

Tai thé General Settings ban co thé chinh stra:
- Gobal settings: (cai dat Gobal)
- Languages: (ngon ngir)
- CAD
- Project settings: (cai dat du an)
- Storage locations: (dia diém luu trir )

- Output: (ngb ra)

General Language settings CcAD

Graphics system @ OpenGL
® Direct3D

Internet Allow for product updates and catalogues Display English (United Kingdom) ~
Sk & Reminder every 5 Minutes Printout English (United Kingdom) ~
Anti-aliasing = ()

Undo 10 Changes
Length units M s S
b Metrc systom Dimension lines 2 Decimal places

Photometric units European system

Project preferences More locations Output settings

Project folder  C:\Users\hagiang\Documents\...\Projects Browse... Furniture C:\Users\hagiang\Docu...\UserFurnitures Footer text

Reset Header logo None

Materials C:\Users\hagiang\Docum...\UserMaterials

Standards ( Tiéu chuén )
Vao File -> Settings -> Standards vao phan cai dit tiéu chuan:
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Datei Bearbeiten Einfugen

Einstellungen

Normen

Tai muc tiéu chuan, c6 thé tuy chon dé chinh stra cac ti€u chuan dinh san cta ting

tinh hudng chiéu sang ca nhan. Thém vao c6 thé tao va két hop vai ho so (profiles) méi.

Preset Germany
General

Illuminance ratio
For emergency lighting, calculate a reflection at the ceiling

Spacing-to-height ratio (SHR)
® 0.25 1.0
Maintenance Value
@ as per EN 12464 @ overall
Profiles Search » B
Airports
Building sites
Canals, locks and harbours
Educational premises - Educational buildings
Educational premises - Nursery school, play school
Farms
Fuel filling stations

General areas inside buildings

General areas inside buildings - Control rooms

General areas inside buildings - Rest, sanitation and first aid rooms
General areas inside buildings - Store rooms and cold stores
General circulation areas at outdoor workplaces

Healthcare premises - Autopsy rooms and mortuaries

Healthcare premises - Decontamination rooms

Healthcare premises - Delivery rooms

Healthcare premises - Dentists

Healthcare premises - Ear examination rooms

Healthcare premises - Examination rooms (general)

Properties
Not editable
Use

Inside

Type of use
Assessment Zone Traffic zones inside buildings
Application Circulation areas and corridors
Hluminance
Maintenance values
Visual task (Em)
Surrounding area (Em)
Background area (Em)
Uniformity (U0)
Glare limitation
Indoors (UGR)

Cai dat mic dinh cho tiéu chuan trong DIALux evo la office (van phong); Writing

(viét), typewriting (kiéu danh chi¥), reading (doc), data processing (xir 1y dit liéu). Ta c6

thé chinh sira ho so (profiles) sau do.

Contruction — Quick planning (xay dung — 1ap ké hoach nhanh)

2

Dé ¢ duogc tiép can nhanh chong vao viée 1ap ké hoach thiét ké phong, DIALux

evo cung cap mot ké hoach nhanh chong. Vao Empty rectangular room ta sé bat dau mot

ké hoach nhanh.



Sau d6 ta c6 thé chinh stra kich thuéc phong :
- Chiéu dai, chiéu rong, chiéu cao
- bg day buc tuong

- Cai dat tiéu chuan

DIALux evo

New empty rectangular room

Assessment Zone Offices

Application Writing, typewriting, reading, data processing

Length 5400 m
Width 3.600 m

Height 2.800

Wall thickness  0.200

Thém vao ta co thé chinh sira v6i ho so (profiles) ciia phong .
4.3. The DIALux evo giao dién ngwoi dung
DIALux evo dugc chia thanh mot ché d6 va cong cu thiét ké don gian. Tai mdi ché

do s€ tim duogc cac cong cu dién hinh .

Trong DIALux evo ban phai lam viéc ¢ 4 khu vuc quan trong :

1. Mode selection (Lua chon ché do)
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2. Tool selection (Lwa chon cong cu)
3. CAD — View slection (lga chon cach nhin)
4. Display Options (Tuy chon hién thi) tai CAD-View c¢6 thé lwya chon:
- Site (V1 tri)
- Building (T0a nha)
- Storey (Tang)
- Room (Phong)

Néu mubn lya chon CAD-View khac, c6 thé tiy chon gitr:

- 3D — Rendering (dyng hinh 3D)

- Floorplan view

- Front view (nhin tir phia trudc)

- Side view from the right (nhin tir bén phai)

- Side view from the left (nhin tir bén trai)

- View from behind (nhin tir phia sau)
Cha y: Cac déi tugng, cac phﬁn to va by dén dugc dua vao dy an tai Area-view sé khong
dugc hién thi tai cac diém khéc.
4.4. Selecting Objects (Lwa chon ddi twong)

Co thé lya chon ddi tuong bé‘mg cach click 1 1an bﬁng chudt trai. O DIALux evo, ¢

thé chon cac d6i tuong an ma khong can thay ddi cach nhin. Bang cach bam giir chudt trai,
c6 thé lya chon duoc cac dbi tuong an. Nhirng doi tuong quan trong nhét sé luon duoc lya

chon co ban.



Dé Iyra chon mot thiét bi tir mot vi tri ndo @0, chi viée click chudt trai vao ddi tugng
mot lan nira.

DIALux evo khic biét giira cac dbi tuwong thanh vién. Néu ta dang s dung
Furniture and object tool (d6 noi that va ddi twong cong cu) tir ché do xay dung, ta c6
thé lya chon mot ddi tuong tir cong cu trudce. Lya chon mot doi tuong tor mdt cong cu khac
(c6 thé 1a dén) DIALux evo tw dong nhay vao cong cu dén.

4.5. Free construction — Site ( xdy dung mién phi — vi tri dit)

Bang cach bat dau vai Outdoor and building planning ta tu dong c6 dugc site tool
(vi tri cdng cu) tir construction mode (ché dd xay dung ). Tai chinh cong cu ndy c6 thé
v& duoc cac thanh phan san va xdy dung dudng vién cia tda nha méi.

i Dlluxevo 1
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Thiét ké xay dung duong vién cta toan nha méi va ciia cac thanh phan san bang cach
click vao diém goc tai CAD-view. C6 thé dong da giac ctia minh bang cach:
Chuot phai -> close/end polygon
Bam vao diém dau
4.6. Storey and buildingconstruction tang va cong trinh xay dwng
Sau khi v& duong vién nén cua toa nha tir toa nha DIALux evo tu dong nhay vao

Storey and buildingconstruction tool (cong cu ting va cong trinh xiy dung)

Raum 1

Bang cach tao ra duong vién trong nha ta c6 cac budc tuong tuy nhu vé duong vién

trong toa nha.



Bé sung thém ta co thé tao ra cac ting mdi tai Storey and buildingconstruction
tool (cong cu ting va cong trinh xay dung). Tai cong cu ndy cb thé copy mot tang hoic

tao ra cac tang moi.

M¢ catalogue bang cach vao: Slect -> Catalogue -> Object catalogue -> DIALux
evo

Thong qua viée kéo va tha vao DIALux evo va théng qua danh muc thoat dbi tuong,
c6 thé chén cac ddi tugng cua riéng minh va do ndi that cho cac co so dir liéu ctia DIALux

€vo.
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4.7. Insert and arrange of objects and furniture (Chén, sap xép ciia cac déi twong va
dd ndi that)
Chén d6i tuong va dd noi that cho du an thong qua kéo, tha va thong qua actions

(hanh dong) gidng nhu:

- V& b6 tri hinh chit nhat

- V& sap xép da giac

- V& sap xép duong tron

- V& sip xép duong

- Ty dong sap xép cho khoang trong

-
Ol ewbten  Exfigen Mk

Sau khi chén vao, ta c6 thé :
- Di chuyén - quay
- Phong to thu nho
bdi voi cac dbi tuong trong dy an. Co thé chon manipulator (nguoi van dung) (lam viéc

voi chudt) hoac dat sb nhap béng tay.



-
[ - e

Céc thao tac chinh stra da giac va chinh stra duong ludi thich ung voi su sap xép

véi su thay doi mong muodn.
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4.8. Door and Windows
Trong building openings tool (xdy dung céng cu mé) cua construction mode (ché do

xay dung) ta co thé tim nhitng ctra s6, windows va dnh sang mai nha khac nhau .

Fig. 21 Windows, doors and roof lights

C6 thé thém vao windows, cira s6 va dnh sang mai nha thong qua kéo, tha va thong
qua chirc ning position active building opening (vi tri hoat dong xay dung mé). Diéu chinh
cac thudc tinh nhu chiéu cao, chiéu rong, chiéu rong khung va chiéu cao ngach ctra ciing

duoc gia dinh.
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4.9. Room elements (cac yéu té phong)
Trong tool Room elements (cong cu cac yéu té phong) ¢ thé tim duoc :
- Poan dbc
- Cot vuong
- Cot tron

- Nén
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- Tran phang

SURT [ rr———

¢ Geltade! = Gebude2 | [T Etae1

® Haunede—ante
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C6 thé thém chung vao théng qua kéo & tha hodc thong qua insert new room element

(thém cac yéu t6 phong moi )

[ swetesny B coteremten

W Gdader = Gkl =




Sau khi thém vao, c6 thé chinh stra cac yéu to phong védi nguoi van dung hoac dua

vao dit s nhap bang tay. (C6 thé chinh sira dién tich da giac)

Oed  Bewboten Bafiges  Auiae 7

Ceilings (Tran nha): Trong ceiling tool (cong cu tran nha) c6 thé thém vao tran nha

trong sudt vao phong.

Outed  Beabalten  Fellues  Anarhl 3
e weny B Dobamentatien

¢ Gelinfe! = Gehiude? (5 Btaget

Kemne sbgrhangte Deckn sbektiert
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Chu y: O muc 3 D — view, Dialux Evo cho phép ta xem tran gia tir phia dudi. Pén
treo tran s& duoc tu dong gin vao tran gia va khong c6 khoang cach néu 1a tran tho. Sau
khi chon hinh dang phong, ta c6 thé thém tran gia mot cach tu dong hay v& mot phan tran
cua can phong.

Sau khi chén, ta c6 thé chinh stra tran nha.

R S .

Cutouts —-Pudng ngin: O muyc cutout tool, ta c¢6 thé thém cutouts (dudng ngin) cho

can phong.

Pevchearg B Datasansstin
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Ta c6 thé tao duong ngin cho phong hinh:
- Hinh chir nhat
- Tron
- Pa giac
Sau khi v& “cutouts” ta c6 thé chinh sira d6 day cua duong ngan. Bing cach click vao

Limit cutting depth, roi nhap d6 day can chinh stra.

Assessment Zones - Vung danh gia: Trong DIALuX evo, ta co thé to chire tit ca cac
phong trong khu vuc danh gia. Ngoai ra, mdi phong c6 thé dugc chia nho thanh nhiéu hon

mot khu vuc danh gia.
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Piéu nay cho phép ta 4n dinh hinh dang mit bang cho mdi phong hay ving phu
ctia moi phong. Ta co thé lya chon hinh dang mat bﬁng tiéu chuan. Hinh dang mat bﬁng co
thé duoc lwu trit va chinh stra.

ChU y: Céc yéu to luu trit ciia timg ving phu s& duoc tinh toan va xem xét & phan vin ban.
Materials: Trong cong cu vat chat, ta c6 thé gan mot két cu dé tat ca cac bé mit trong
DIALux evo. Ta c6 thé tao mau sic va két cdu cta riéng hodc chon chung tir cac ctra hang
DIALux. Chon nguyén lidu cung cap kha nang chap nhan va xir I cac két ciu hién c6 trong
du an.

Materials tool: cho phép ta gan mot két cdu cho tit ca cac bé mit trong DIALux evo. Ta
c6 thé tao mau sic va két ciu riéng hay chon tir catalogue ctia DIALux. Khi click chon vét

li¢u, phan mém s€ xu ly cac két cau co trong du an.



S Scadetn Oifagen  Woew 1

Eamengy nd 1%
Ve © %

Ta c6 thé chong cac két cau vat lidu 1én nhau. Ta c6 thé tim cac khdi vat liéu trong
DIALux evo. B::ng cach chon khdi vat liéu va chon Catalogue.

Refiesaesgrade voo Ravnd
7] Aidives Material

Farbenateris

® Maorishen o Fovorbe | @ Xatdege

Matecalkatalog - DIALIX &0

Puong nhién ban cé thé chinh stra mau cac khéi vat liéu. C6 cac lua chon sau:
- Mau séc
- Loai chat liéu
- Su tuong phan
- D6 truyén sang
- Chi s6 khuc xa

Céac két ciu sé& tu dong duoc luu khi chon.
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Reference Lines -Pwong tham chiéu: Trong cong cu dudng tham chiéu, ta c6 thé

v& dudng tham chiéu nhu trong CAD-view s& cung cap cho ta khi xay dung du an.

Copy and arrange —Sao chép va sap xép: Ta c6 thé sao chép, sap xép, két hop/tach

dbi tuong bang cong cu copy and arrange ¢ ché do construction.
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Sau khi lya chon nhiéu hon 2 ddi tuong ta c6 thé sip xép, két hop/tach, going hang

cho d6i tugng.

Claluxevo 1 - - - — - -

Sip xép:

- Mbi d6i twong (ndi thit, phan tir, bo dén,...) c6 thé duoc két hop véi nhau.
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- Mbi ddi trgng nam trong ving két hop nay c6 thé dugc chinh sira 1 cach riéng biét.
- M6t dbi twong duge sip xép trong nhiéu ving.
Két hop/Tach:
- Trinh bay don gian bang DIALUX 4.10.
Giong hang (Align):
- Rit nhiéu dbi tuong duoc lya chon nén do dé ¢o rat nhiéu cach .
Tinh toan d6i twong (Calculation objects):
Ta c6 thé chon cac d6i tuong dé tinh toén:
- Khu vuc chinh
- Tinh toan bé mat
- Tinh toan diém
- Camera
Khi tinh toan cac ddi tuong. Ta co thé chén cac doi tuong vao du an. Ta co thé tu vé

du 4n riéng roi tinh todn bang phuong phap tinh toan diém.

[ b et o

B ot reatmmptn e

*  Borcwengrbict patrere

Tinh toan bé mit va diém c6 tinh toan nhiéu lya chon:
- D6 roi ndm ngang
- Do roi doc
- B9 roi vuong (Adaptive)

- Vudng goc do roi



- Po choi ddng nhét

- Do choi

- D0 roi hinh tru va ban tru

- D6 roi hinh ban cu

- Tinh toan truc tiép.

- Camera

- B roi dinh hudng
Cac cach tinh toan nay sé co6 cac lya chon sau:

- Bu chiéu cao

- Goc nghiéng,d) rong,gdc nhin.

- Xoay

- Camera.

M&i thong s tinh toan c6 thé duoc két hop voi bat ky cac thong s khac. Cac thong
s tinh toan s& dugc hién thi duéi dang van ban.

& oucesn .
Dn  Besbates Orflgen Avicht 7
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¢ Memmaas, e

Thém vao do ta c6 thé chinh stra tinh toan ludi
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Light — insert luminaires: Pén — Chén bo dén: O ché d6 mode

light trong tool for
luminaires ta co thé chon, chén va chinh stra cac bo dén.

» Vedsad

Chon cataluge rdi chon Plugins



[ sowtrers W Cobrretstes

e Gdinde L

¥ Reckiockipe Arardwang soxchon
® Ihgerds 2rcedean) oo
-

® 8 nishamigs boar iy et
.

* 8 Lrsrassdung rectnes

®  Drizsine Louckis phetzesn

D200 x 1540 x B.050m
® Veted | & Toveetn ¥ akge

Lo 200 =

o 5 T}
Aohuetasy  S4H W E: Floe
Besthcheny TG SN - 2
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Kéo r6i tha bd dén vao du 4n, DIALux evo sé& gitp nguoi str dung bb tri dén.

Chon Automatic arrangements for spaces
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Dot Beabesten  Orfiges  Aaskit 7
" |4 Korstrultioe g Licht Aecechnena ' Debumentation
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® | Rechteckipe Ancedaung xedchnen
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0.256 x 1.230 x 0.069m

Lichtechnische Daten
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Aredhlusstestung wo W

Bestickung 726 36W

Phan mém s¢€ ty dong sap x€p, bo tri den:
- Béu trén mat phang lam viéc va doi xtg. Ta c6 thé chon bd dén do roi.
- Phan mém s¢ tinh ra s6 bd dén phu hop véi do roi trung binh trén mat phang lam viéc.

- Sau khi tinh toan cac bd dén s& duoc bd tri ddi xing.
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3 Aatcesemche Toheargainien
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Ta c6 thé chinh stra cac thong sb sau khi chén cac bd dén. Poi véi cac sip xép deén
DIALux evo cho ta mot sd hd tro:

- S6 luong cac dudng ludi cta cac bo dén

- Thong tin sép xép

- Xoay céac bd den.

Ngoai ra ta c6 thé bd tri bang tay.

Datd  Seubolrn Gefiges  Aasad 7

o stor velstind) iveriegesde | (1
Beneste ae200m s

B fugamistische Fotrungsinen

Dénr Bewboiod Onlger  AasM 1
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o Sx veletiedq ascbeqends ||
Ceserte exagen -

B Automenxche Nbrrgsiien
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Mpeiieds L o

Movtigchthe 240 =

Weting
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O thanh cong cu light mode ta sé& thay:
- Lamps —change Lamps
- Edit joints —set illumination point
- Filter —edit luminaire filter
- Copy and arrange
- Reference lines
- View
- Project overview (Xem tong quan du an).

Dot Teiboren Urftom  Asocht 2

LY Kaeswmuition

o | Rachteckign fnarding znchnen

*  Pobpponsie Avasie whres
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00 rsslomee Msedoing oocdhne
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® 0 Lesotestedivang podnan
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=

Altwe Loochta
RIC0O/155 P8

{5

0260 x 1,540 ¥ 0.07mn

Udhetechnische Duten
Udtsten 5300 W
Arschbeodatdung A4 W

Secdnyg 1306 S

Light scenes: Thanh cong cu light scenes & ché do tinh toan ta c6 thé chinh sira 4nh

séng cua tirng nhom den.
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Nhan Show ta c6 thé xem két qua tinh toan. Néu ta chinh sira anh sang cac bo dén

sau khi tinh toan ta c6 thé chon nait continue calculation dé tiép tuc tinh toan.
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Datsd  Boarbeiten E‘élimu Ansctt 7

|} Kenstruktien

Ergebnisse verwefen

Berechnungealatus
Veratete Ergebnisse vachanden (Neuberachnuag erforderich)

Lichtszenen

Két qua - Results: Cong cu results ¢ ché do tinh toan cho phép ta xem két qua tinh
toan cho cac khong gian:
- Déng tuyén
- Mau

PR iR

B Geiedel = Gobaaiel = ruget

Viame Micka o Trgabricsasmge sbebcsert

Két qua tinh toan tung khu vuc s€ dugc tu dong hién thi trén vin ban. Cac két qua

cua khu vyc nhiém vu s€ duogc ty dong hién thi.



Néu ta mudn hién thi cac khu vuc khéac ta vao Create outputs for this calculation

object .

B Far deses fracheurgratibt

Mnzeter acesen

O ché do van ban ta co thé thiy cac ddi tuong:
- Lua chon céc dbi tuong
-In
- Thong tin du 4n
- C4u hinh mau
Chon Template(m?lu). Mdi mdt mau da duoc chon sin cac cAu hinh ¢6 sin:
- Phong don
- Danh sach den
- Chu dau tu
- Chuyén vién thiét ké
- Danh sach cac b den
- None
- All
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Ta c6 thé chuyén d6i giita cac cau hinh mau ma khong lam mat thiét 1ap... Ta co thé
chinh stra

- Khd gidy ...

- Header va cai dat tiép tuc

- Default mau



LR R R R R R R R

229



Bai thuc hanh s6 5: Thuc hanh sit dung phan mém dialux tinh toan thiét ké chiéu
sang trong nha (so tiét: 5 tiét)

+ Muc dich ctia bai thue hanh: Tinh toan, thiét ké chiéu sang trong nha voi su trg gitp
ciia may tinh. Khai thac, st dung phan mém Dialux evo dé tinh toan thiét ké chiéu sang
cho nha &, van phong, phong hoc...

+ Y&u cau can dat duoc cua bai thuc hanh: Phai nam viing kién thic ki thuat chiéu
sang va trinh ty thiét ké chiéu sang voi phan mém Dialux evo.

+ Bai gidi mau:

5.1. Cac yéu cau khi thiét ké chiéu sang

- Khong bi loa mat: vi v6i cudng do anh sang manh s& 1am cho mat c6 cam giac bi
16a, than kinh bi cing thang, thi giac s& mat chinh x4c.

- Khong bi loa do phan xa: O mét sb vat cong tac cé cac tia phan xa kha manh va truc
tiép do d6 khi bo tri dén phai tranh hién tugng nay

- Khong c6 bong tdi: phai c6 anh sang déu trén toan bo dién tich bé mit can chiéu
sang dé co thé quan sat duoc toan bo phan xudng. Dé khir cac bong tdi cuc bo ngudi ta
thuong dung béng mo va chao den.

- Phai c6 do roi dong déu dé khi quan sat tir noi ndy qua noi khiac mat khong phai
diéu tiét qua nhiéu gay hién tuong moi mat

- Phai tao duoc anh sang gidng ban ngay.

5.2. Quy trinh thiét ké chiéu sang



THU THAP SO LIEU BAN DAU: BAN VE,
KICH THUGC, CHIEU CAO,PAC PIEM

Y

PHAN TICH CAC PAC PIEM, CHUC NANG

Y

LUA CHON NGUON SANG: NHIET BO MAU,
LOAI BEN, THIET BI CHIEU SANG DI
KEM,...

Y

CHON GIAI PHAP CHIEU SANG: bO ROL bO
CHOI, CRI

THIET KE VOI DIALUX EVO: KIEN TRUC,
PHAN BO DEN

CHUA DAT

>y

TINH TOAN VOI DIALUX

KIEM TRA, PANH GIA

KET THUC

Hinh 5.1: Quy trinh thiét ké chiéu sing

+ Cac bai tap thuc hanh mtc d6 co ban:

5.3. Tinh toan, thiét ké chiéu sang ndi that sir dung phan mém Dialux evo.

Tinh toan chiéu sang noi that cho 16p hoc phong 501 nha A8 véi céac kich thudc
hinh hoc nhu sau: Chiéu dai a = 14 m, chiéu rong b = 7 m chiéu cao h = 3 m,
tran mau trang p,,. = 0,7, tudong mau kem p, = 0,7, san c6 hé s6 phan xa p_

= 0,3, co dién 3 pha, bang dit theo chiéu rong. Khoang céch tir san dén mat

phang lam viéc l1a 0,85.
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Céac sd lieu khac:
3 cutra s6 sau c6 kich thuéc 2x2 m
2 ctra chinh c6 kich thuéc 2x1,2 m
9 hang ban co6 kich thusoc 2x0,6x0,85 m
9 hang ghé c6 kich thuéc 2x0,2x0,4 m
Céc budc tién hanh thiét ké véi DIALuUX evo:
Budéc 1: Thiét 1ap mé hinh kich thudc phong hoc va quan ly du an.
Budéc 2: Thiét 1ap noi that trong phong
Budéc 3: Chon b dén va chay mé phong va hién thi két qua.
O buédc nay néu két qua khdng dat yéu cau ta cd thé thay doi bo dén khac hoac thay
d6i cach bb tri dén trong phong.
+ Cac bai tap thuc hanh mirc d6 nang cao:
5.4. Thiét ké chiéu sang ciin ho 3 phong ngi:

Bang 5.1. P roi yéu ciu va céc loai dén sir dung trong cin hd

STT Tén phong P roi toi thiéu Loai dén sir dung
Baseled junior 100 L 11,5W led
1 Phong khach 200
L930 230V
Baseled 165 MRE 1x12W LED
2 Phong ngu 100
L935
_ Baseled 165 MRE 1X12W LED
3 Phong vé sinh 200
L927
4 Phong giat 100 BN120C L600 1xLED19S/830
, Baseled junior 100 L 11,5W led
5 Bép 200
L930 230V
Baseled 165 MRE 1x12W LED
6 Ban cong 100
L935

5.4.1. Thiét ké bang phan mém theo quy trinh
Budgc 1: Thiét Iap md hinh kich thudc phong hoc va quan Iy dy an.
Budéc 2: Thiét 1ap noi that trong phong
Budéc 3: Chon b dén va chay mé phong va hién thi két qua.

» Kién tric cin ho:



Hinh 5.2: Kién trdc phong khéach

Hinh 5.3: Kién tric phong ngu
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Hinh 5.4: Kién trdc phong vé sinh

Hinh 5.5: Kién trdc ban cong

5.4.2. Bdo cdo két qua
- Tong két sé liu tinh toan duoc.
- Nhan xét két qua

- Néu nhiing vu khuyét diém ctia phan mém



Bai thuc hanh s6 6: Thuc hanh sit dung phan mém dialux tinh toan thiét ké chiéu
sang phan xwéng (So tiet: 5 tiet)

+ Muc dich cta bai thuc hanh: Tinh toan, thiét ké chiéu sang phan xudng voi sy tro
gilip ctia may tinh. Khai thac, sitr dung phan mém Dialux evo dé tinh toan thiét ké chiéu
sang cho phan xudng.

+ Y&u cau can dat duoc ctia bai thuc hanh: Phai nam viing kién thic ki thuat chiéu
sang va trinh ty thiét ké chiéu sang phan xudng voi phan mém Dialux evo.

+ Cac bai tap thuc hanh mirc d6 co ban:

6.1. Thiét ké chiéu sing nha xwéng c6 cic thong s6 a =75m; b =25m; H = 8m

- Tran trang

- Twong mau vang nhat

- San gach
6.1.1. Thiét ké bang phan mém theo quy trinh

Budéc 1: Thiét Iap md hinh kich thuéc phan xudng va quan ly dy &n.
Budéc 2: Thiét 1ap noi that trong phan xudng
Budc 3: Chon b dén va chay mé phong va hién thi két qua.
6.1.2. Bdo cdo két qud
- Tong két sé liéu tinh toan duoc.
- Nhan xét két qua
- Néu nhitng wu khuyét diém caa phan mém

+ Cac bai tap thuc hanh mirc @6 nang cao:

6.2. Thiét ké chiéu sang nha xwéng co cac thong sé a = 23m; b = 12,6m; H = 3,6m

- Tran tring

- Tuong mau vang nhat

- San gach
6.2.1. Thiét ké bang phan mém theo quy trinh

Budéc 1: Thiét 1ap md hinh kich thudc phan xudng va quan Iy dy én.
Budéc 2: Thiét 1ap noi that trong phan xudng
Budéc 3: Chon b dén va chay mé phong va hién thi két qua.
6.2.2. Bdo cdo két qua
- Tong két sé liéu tinh toan duoc.
- Nhan xét két qua
- Néu nhitng uu khuyét diém caa phan mém
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