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LOTNOI PAU

Pién cong trinh la mén hoc vé: Tinh todn lua chon cdc thiét bi dién;
thiét k& hé théng cung cdp dién; b6 tri sit dung dién mt cdch hop li, an
todn va tiét kiém trong cdc céng trinh.

Cudn Gido trinh Dién céng trinh dugc viét dé lam:Tai liéu hoc tdp cho
sinh vién nganh kién triic va xdy dung, cdm nang cho viéc thiét ké thi céng
phdan dién trong cdc cong trinh kién tric, 1ai lidu tham khdo cho cdc kT su
dién khi tim hiéu vé dién cong trinh.

Tdc gid chdn thanh cdm on sy gidp d6 cia B¢ Gido duc va Pao tqo,
Ban gidm hiéu Truomg dai hoc Kién triic Thanh phé H6 Chi Minh; Pong
thoi tde gid ciing chdn thanh cdm on nhitng ddng gép quy bdu cia
TS. Trén Thu Ha, TS. Pham Thi Thanh Binh, ThS. Nguyén Thi Hoan Lién,
TS. Nguyén Hoang Minh Vi cho néi dung cudn sdch.

Sdch xudt bdn ldn ddu tién, nén chdc chdn khéng trdnh khéi thiéu sot.
Rat mong nhdn duoc nhiing gop ¥, phé binh ciia ban doc dé ndi dung cudn
sdch dugce hoan thién hon trong ldn tdi bén.
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CHUONG MG PAU

0.1. KHAI NIEM CHUNG VE MON HOC PIEN CONG TRINH

Pién c¢ong trinh 12 mén hoc vé& viée tinh todn lwa chon cdc thi€t bi dién dé b tri
sif dung trong cdc cdng trinh v thi€t k& hé thdng cung cap dién d€ sit dung cdc thigt
bi dién da bd tri hgp 1y, hién dai, an toin va tiét kiém.

Gido trinh Pién cbng trinh 13 tai liéu vé thi€t k& cung c¢dp dién cho cdng trinh
duge viét riéng cho sinh vién nganh ki€n tric, xdy dung va cdc nganh khéng dién
khdc. Gido trinh nay bao gém cédc chuong muc vé nhitng vin dé thi€t k& cung cdp
dién lién quan dén thi€t k& thi cdng cdc cong trinh ki€n tric dé€ gitp sinh vién nganh
kién triic va x4y dung tim hiéu vé tinh ning cdc thi€t bi dién bd tri trong cOng trinh;
~ Tim hi€u cdc quy cdch st dung, nguyén tdc tinh todn d€ lya chon trang thi€t bi dién

phit hgp ndi that cong trinh, phit hgp nhu cau st dung. Tir d6 dé xuat viéc Iya chon
sd d6 cung cAp dién hdp 1y cho cdc c¢bng trinh. Mang dién cong trinh tinh tif ngudn
dién cia cong trinh 1a cdc tram bi€n 4p v mang phan phdi. V6i cdc cOng trinh quy
mo nhé, cong suat ngudn dudi 1000kVA thi thi€t bi va mang phén phdi trong cong
trinh 14 mang ha 4p. Pay la mang dién phd bi€n cho cdc cdng trinh nha § va nha
cong cdng nhd nhy rudng hoc, khu nha hanh chinh... V&i cdc cdng trinh quy md 1dn,
cdc toa nha cao ting hodc cdc xi nghiép cong nghiép, nhu ciu sit dung dién rat 1dn,
pham vi khu vic rong hodc nhi 6 rat nhiéu tang (trén 15 ting). Khi d6 mang phin
ph&i ha thé 12 ling phi va khong thich hgp, phdi sit dung mang phan phdi trung thé.
Vi vay, cin cung cip cho sinh vién nhitng khdi niém vé nhu cdu phu tai, vé€ dién dp
va cong sudt ngudn, vé lya chon va bé uf diy din dién, bd tri ngudn cdp dién trong

cOng trinh.

1. Muc dich

Trong chuong trinh dao tao kién tric su va k¥ su xdy dyng nhitng ki€n thifc vé
dién trong cong trinh 12 v6 cling cin thi€t va quan trong.

Cén thiét: Cung c¢ap cho sinh vién nhitng ki€n thifc cdn ban vé cdc loai phu tdi
dién, v& ngudn dién, vé hé thong cung cdp dién. Nhd cdc hi€u bi€t vé thiét bi chi€u
sang d€ chon lva cdc loai dén thich hgp vira dat hiéu qia chi€u sdng, trdnh lang phi,

vira lam vit trang tri nghé thudt trong cong trinh.



Quan trong: Vi dién ning chinh 13 dong m4u tao nén sic sdng cia cdng trinh kién
tric. Ngay nay, d€ xdy dung cdc cong trinh ki&n tric ngay cang hién dai khong thé
thi€u dién nang. Cdc thiét b sit dung dién d& thi cong xay dung va dudc b6 tri trong
cOng trinh nhdm phuc vu con ngudi 1am viéc, tao tién nghi trong sinh hoat, nang cao
ch&t lugng cude séng cda con ngudi. Pién ning 1a ngudn ning lugng gitp con ngudsi
tiép cdn cac phuong tién hién dai

2. Yéu ciu

Khi hoc xong mdn hoc nay, yéu cdu ngudi hoc can 1am dudc viéc thiét k& hé
th&ng dién cong trinh bao gdm cdc viéc sau:

a) Xdc dinh phu tdi dién: Chon didng ching Ioai thi€t bi dién cin thiét trong cdng
trinh nhut chon cdc loai d&n dién d€ chi€u sing bén trong va bén ngoii nhi, chon cédc
thi€t bi théng gié nhu cdc quat hoidc diéu hda khong khi, chon loai & cdm dién mot
pha hoic ba pha, mdy bom nudc, dong ¢d dién v.v...thong qua viéc tinh todn nhu ciu
chi€u sdng bén trong va bén ngoai cdng trinh; Nhu ciu thdng gié theo quy dinh.

b) Chon vi tri 1dp dit thi&t bi dién hgp 1y trong cdng trinh, phtt hop v6i nhu cau s
dung theo cong ning ciia cong trinh d€ ddm bao an toan cho con ngudi va tai sdn,
ddm bdo m¥ quan cho ¢dng trinh.

¢} Tinh ding céng suit clia cdc thiét bi s dung dién trong cbng trinh. Ty theo
quy md va cong suit yéu cdu ma chon dién 4p mang cip dién cho cdc thi€t bi dién
14 mdt pha hodc ba pha.

d) Can ¢t nhu cdu s dung dién ctia mdi loai thi€t bi, mdi déi wgng duge cung
cdp dién @€ chon lua so d6 cip dién hgp 1y, an toan, don gidn, dé thao tdc, d€ ldp
dit, d& bio tri va sifa chita vé sau.

e) Tinh todn lira chon cdc phin tf trong so d6 dién nhu:

Loai diy din va ti€t dién day trén ting nhdnh cla sd db dién.

Thiét bi déng cit va bio vé mach ha thé nhu ciu dao, cau chi, cdng tic, aptomat v.v...

f) Xdc dinh phuong phép bd tri 1ip dit ddy dién va thi&t bj di€u khién theo yéu
cdu cdp dién cla titng céng trinh. Cdch thiét trf v phuong phdp dit ddy, cdch tinh
todn lya chon i€t dién diy phdi phit hgp vGi yéu ciu cia loai phu tdi theo so as
nguyén 1y da chon, d@m bdo cho mang dién trong cdng trinh hoat ddng hi¢u qud an

toan, 1iét kiém nhét.

0.2. NOI DUNG GIAO TRINH

Gido trinh gdm 6 chuong, qua titng chudng s& din d4t ngudi doc tirng budc d€ 1am
quen véi cdc thiét bi dién thdng dung trong cdng trinh cho dén viéc chon lua cdc
thi€t bi va so do cdp dién hop 1y phuc vu cho viéc cung cdp dién cho cong trinh va
ti€n hanh thi€t k& cdp dién cho cong trinh.
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Chuong 1. Phu tdi dién cong trinh

Chuong nay gidi thiéu khdi qudt vé hé thdng dién ndi chung va & Viét Nam néi
riéng. Gidi thi€u vé cdc loai thi€t bi dién co bdn trong cdng trinh va cdc nhu cau st
dung dién clia cong trinh ma ta goi [a phu tdi dién.

Phu tdi dién chi€u sdng ¢6 mit trong t4t ¢4 cdc loai ¢dng trinh: Nha J gia dinh,
cOng trinh cong cdng va cdng trinh cbng nghiép. Pac biét, déi vdi nganh kién trdc,
xdy dung viéc tinh todn b& tri dién chi€u sdng lién quan nhiéu d&n trang trf ndi that
va chét lugng hoat déng cla cdc nganh nghé khdc nhau, chi€u sing dién khong chi
13 di sang, ma phai 13 su lua chon phuong thic chi€u sdng hdp 1y, chon loai den
thich hgp, b6 tri dén ding chd, tiét kiém dién ning va k€t hop skt dung dén l1a vat
trang tri trong noi that cdng trinh. Vi vy, phu tai dién chifu sang dugc dé cdp riéng
thinh mo6t muc 16n. Trong phin nay s& trinh bdy mdt s6 phuong phdp tinh todn chiéu
sdng thudng gip dd dugc gidi thiéu trong mot s& sach tham khdo.

Vi cdc loal phu tai khdc, tiiy thudc doi tugng nghién cifu, ta xem x€t cu thé dé
tinh todn lya chon, ma chit y&u 13 xdc dinh cdng sudt yéu cdu cda cdc phu tdi, dién
4p lam viéc d& lam can ¢t chon cong sudt ngudn dién cho cOng trinh va tinh todn
Ita chon tiét dién diy cdp dién cho cdc thi€t bi dién bd tf trong cong trinh . Xdc
dinh chinh x4c phu tdi dién cling nht cdc yéu cdu dic biét ciia phy tdi dién dé chon
s d6 cip dién hdp 1y cho cbng trinh.

Chuong 2: Ngubn dién cda cong trinh

Chuong nay gidi thiéu nhitng loai mdy di€n quan trong li€n quan dén viéc cung
cdp dién ning trong cdc cOng trinh. DG 12 cdc leai may bi€n 4p mot pha va ba pha,
mdy phit dién, mdy phdt dién Diezel, cdc b6 luu dién UPS. Viéc gidi thi€u trong
chuong nay chi giéi han & 56 bd vé k&t ciu, nguyén Iy 1am viéc, cdc dic diém khi s
dung, cdch luwa chon thi€t bi theo nhu cdu sif dyung, nhitng yéu cau vé an toan dién,
khong di siu vao ciu tao, cdch bdo hianh hojc sira chita.

Chuong 3: Tinh todn cdc tham s& co bdn ciia hé théng dién

Trong chuong nay néu nhitng nguyé€n tic va phuong phdp tinh todn lya chon céc
thanh phin ctia so dd cung c¢dp dién. Bao gdm viéc xdc dinh loai ngudn dién, cong
suit tram bi€n 4p, vi trf 14p dat tram. Lya chon so dd cung cdp dién cho cong trinh,
lwa chon cdc thi€t bi déng cdt va bio vé mach dién ciing nhu x4c dinh ti€t dién day
din dién, chon phudng thifc bd trf hé théng ¢dp dién cho cong trinh.

Chuong 4: Chéng sét cho cdng trinh kién triic

Céc cong trinh ki€n tric duge xay dung trén ddt nude ta déu ndm trong viing hoat
dong ctia sét. Hang nam trén thé gidi va ngay cd & nudc ta, sét di gly nhicu tdc hai
dén tinh mang v tai sin cla con ngudi: Nhu ddnh chét ngudi, Jam a8, gy cay céi,



ddnh chdy thi€t bi, mdy méc, d6 vd céng trinh ... Do vy viéc nghién cifu, thiét k€ va
ldp dat hé thdng chdng sét cho mdi cong trinh xdy dung 13 diéu cin thiét va bit
budc. Trong chuong niy gidi thiéu vé hé thdng chdng sét cd dién Franklin gdm céc
phéan cdu tao, tinh todn va 1dp dit. '

Chuong 5: An todn cung cdp va sit dung dién

Khi xdy dyng cdc cdng trinh ki€n tric déu cin st dung dién d€ chi€u sdng thi
cOng, cung cip dién cho cdc mdy méce thi cong hoat d6ng va cén ldp dit hé théng
dién cho ngudi st dung cong trinh vé sau. T4t c4 nhitng hoat déng 4y déu yéu ciu
ngudsi thi€t k&, ngudsi chi huy thi cong v c3 cong nhin cin cé cdc hi€u biét t3i thiéu
vé an toan dién d€ dim bdo an toin cho bin than v cho moi ngudi ciing nhu an
toan cho cdng trinh trong qud trinh thi cdng xdy dung, sit dung va nhifng quy dinh vé
an toan dién do nganh dién ban hanh.

Chuong 6: Huong dan thiét k& cung cdp dién cho cong trinh

Pé lam tai lidu cho sinh vién tham khdo khi thi€t k& dién cho ¢dng trinh, trong
phin nay xin gidi thiéu thi€t ké cdp dién cdng trinh cho hai loai ¢dng trinh:

1- Cong trinh din dung: Nha & gia dinh dang chung cu.

2- Céng trinh ¢Ong nghiép: Xi nghiép céng nghiép.

0.3. NHOUNG BOI TUONG NGHIEN CU'U TRONG GIAO TRINH

Bao gbm
1) Thiét bi tiéu thu dién:
- Thié&t bi chi€u sang : Céc loai den dién, chup dén;
- Thiét bi nhiét: Lo dién rd, bép dién;
- Thi&t bi déng hre: Péng co dién.
2) Thi&t bi ngudn: Mdy bién dp, mdy phét dién diezel
3) Mang dudng diy phin phé&i dién:
Cdu tao va tinh nidng 1am viéc cla:
Céc loai day dan dién;
Cédc phu kién dugng diy;
Cic thi€t bi déng cZt bdo vé mach dién.
4) Céc so dd nguyén 1y c4p dién cho cdng trinh.
5) Mit bing b tri thi€t bi dién
Mait biing cdc hé thdng phan phdi dién ning.
6) Pharong phdp [dp dit thi€t bi dién va day dién trong cong trinh.
7) Cdc bién phédp bdo v& an toan cho ngudi vi cdng trinh.



Chuong 1
PHU TAI PIEN CONG TRINH

1.1. NHUNG VAN BE CHUNG

Dién ning 1a loai ning lugng wu viét dé dang chuyén d&i tit cdc dang ning lugng
s0 ¢ip. Ning Iwgng sd cap ¢6 nhiéu loai,vi du nhu:

- Ning lugng ctia dong nude chdy tif trén cao xudng lim quay tude bin nudc: tde
bin nudc 1a dong c¢o so cap trong nhd mdy thiy dién.

- Ning lugng cha hoi nude qud nhiét lam quay tudc bin hoi: tudc bin hoi 12 dong
cd sg cAp trong nhia mdy nhiét dién (hdi qud nhiét dudc cung cip nhiét lugng tr viée
dot than da).

- Ning lugng clia diu, khi chuyé&n héa trong cdc dong cg dot trong.

- Ning lugng mat rdi thu nhin qua pin mit troi.

- Niing lugng ctia gié thu nhin qua dong co gid.

- Ning luong clia qud trinh bian phd hat nhin Uranjum.

Pién ning d& vin chuyén di xa, nhanh chéng, so vdi vin chuyén cic loai ning
luong khdc thi t3n hao it lai d& dang bién déi rd lai cdc dang ning lugng khdc nhau
phuc vy cho cdc muc dich st dung khdc nhau. Dién ning hd trg tich cuc cho viée
ning cao myc sOng cla ngudi din, hién dai hod, dién khi héa, wr dong hoa cic quad
trinh sén xudt va kinh doanh. Pién ning tao diéu kién dé dang cho cdc phdt minh
khoa hoc mdi ¢6 diéu kién thuc hién va ph5 bi€n rong rii.

P¢ dua duge dién ning tif ndi san xuit dén noi tiéu thy va diéu hanh phin phoi
dién ndng, ngudi ta cAn x4y dyng hé théng dién. Dudi diy xin gidi thi€u doi nét vé
hé th&ng dién.

1.1.1. H¢ théng dién

M6t hé thdng dién bao gdm ngudn dién 13 cdc nhd mdy sdn xudt ra dién, cdc
tram bi€n 4p bi€n ddi dién dp, hé théng duong day din dién va cdc phu tdi tiéu
thy dién.

1.1.1.1. Ngubdn dién

Ngudn dién 12 noi ¢6 cdc mdy phdt dién chuyén héa cdc loai ning lugng khic
thanh dién ning ta goi do la cdc nha mdy dién.



Ngubn dién ciia hé théng dién Viét Nam:

Bao gém cdc nhi mdy nhiét dién va thiy dién bd tf tr Bic chi Nam:

- Céc nha mdy nhiét dién v6i ngudn ning lugng sd cip 12 than dd chd yéu nim &
mién Bac dugc cung cip tif md than Quang Ninh 14: Udng Bi, Phd Lai, Ninh Binh v.v..

- Cidc nha mdy nhiét dién vdi ngudn ning lugng sd c4p 1a ddu diezel chi yéu
nim & mién Trung va mién Nam nhu 1a: Thi Pic, Tra Né¢, Séc Trang ...

- Céc nha méy nhiét dién vdi ngudn ning lugng so cdp 12 khi thién nhién nhu cum
nim nha mdy Ién hién dai & Phi M§ tinh Ba Ria - Viing Tau gém Pha My 1, Phi M§
2-1, Phi M§ 2-1 md rdng, Phd M§ 3 va Phi M¥ 4 vdi t6ng cong sudt dén 3859 MW
(trong d6 phan dudi hoi chi€m d&n 2258MW).

- Cdc nha mdy thiy dién véi ngudn ning lugng so cip la thdc nude trén cdc dong
sdng. Tinh tif Bic vao Nam I6n nhat 12 thdy dién Hoa Binh, ngoaira c6 Thdc Ba, Pa
Mi, Ham Thuén, Pai Ninh, Pa Nhim, Thac Mo, Yaly, Tri An, Vinh Son, Séng Hinh ...

& nudce ta con nhiéu nha mdy dién dang trong qud trinh xay dung hodc di ¢6 du
4n xdy dung. Cac nhad mdy dién k€ trén sin xudt ra hang nim cho dit nudc khoi
lugng dién hang chuc ty kilo Oat gid, song vin chua ddp ¥ng dd nhu cau tiéu ding
va sdn xuit. Do d6 tiét kiém dién vin 1a yéu ciu.hang diu.

Trong cdc loai ngudn dién ndy, cdc nhia mdy nhiét dién 1a loai d& xdy dung vi
khong kén chon dia di€m xiy dung, khong gdn lién v6i ngudn nguyén li€u nhu nha
mdy thdy dién. Riéng nha mdy nhiét dién st dung khi thién nhién lai phéi xay dung
¢in ngudn nguyén liéu d€ gidm chi phi ddu tr va t3n hao trong qud trinh van chuyén
khi d6t. Loai nha may nhiét dién ndy dugc vu tién xay dung & mién Nam la nhiét
dién & Phd M¥ st dung ngudn ning lugng 1a khi thién nhién, ¢ phin nha mdy vin
hanh v6i co ché dudi khi ddng hanh tdn dung ngudn nhién liéu 1€ ra phai dot bd, lam
ting kha ning sdn xuat dién ning, ti€t kiém chi phi vdn hanh.

Nudc ta 1a mot nudc nghéo nhung may mén cd nhiéu séng ngdi, cdc dong sdng
& khu vyc mién Trung ngin, doc, nhiéu thdc cao, thudn Igi cho viéc xay dung nha
mdy thiy dién. Thoi gian xdy dung mét nha may thiy dién tir bdn d€n mudi ndm,
vén ddu to tuong d6i 16n; nhung chi phi sdn xudt vdn hanh, bdo quin thdp, cho
phép mau thu hdi von, nén gid thanh sdn xuit ra dién thdp. Vi thé€, cdc nha mdy
thiy dién clia nudc ta duge xdy dung phiéu, ¢6 thdi gian sédn lugng dién tit thiy
dién chi€m ty trong trén 68% t8ng sin lugng dién clda cdc nhd mdy dién trong ca
nudc. Nhung nhude di€m cda cdc nha mdy thiy dién 1a phu thuge nhiéu vao thién
nhién, khi moa néng kéo dai, nudc hd kho can thi viéc sdn xudt dién gdp kho khan
thdm chi phdi ngung ph4t dién. Vi vy, dé ddm bdo an toan dién cho qudc gia,
nganh dién phdi ting cudng xdy dung thém cdc nha mdy nhiét dién.
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Cac médy phat dién trong cdc nha mdy dién cé nguyén 1y lam viéc nhu so dd khoi
nhu hinh 1.1:

Pién 4p xoay chiéu

$44

Mady phdt /—\ M4y phat

Bjng cc /\
% sd Cﬁ'p dién xoay dién mot
v chidu | W chiéu

Hinh 1.1: So d6 khoi nguyén Iy lam viéc cia mdy phdt dién

Do didu kién ngudn nguyén liéu va yéu cdu vé cd sd ha ting clia cdc nha mdy
dién, cdc nha mdy dién thudng dat xa cdc trung tdm tiéu thu dién la cdc db thi 18n,
cac khu c6ng nghiép. D€ tiéu thy ngudn dién ning sdn xudt tr cdc nha may dién,
ngudi ta cdn phai thi€t 14p mang dudng diy truyén tdi dién ning di xa hang trdm
kildmét, tham chi rdt xa d€n hang ngan kildmét. Va do vin chuyén xa nhu vdy, nén
vin d& phai chon lwa c&p dién dp hop 1y d€ tdi dugc dién d&n ndi tiéu thy véi ton
hao 1a thdp nhat. Do d6, mang truyén tdi dién cdn ¢6 dién dp cao. Dién 4p tif cdc
mdy phét dién clia cdc nha mdy dién phdt ra tir 10kV dén 20kV khong dud khd ndng
dé truyén tdi di xa nhu vay. Ngudi ta phdi xdy dung ngay tai cdc nha mdy dién cdc
tram bi€n dp lam nhiém vu ning dién 4p ¢ ddu ra mdy phdt 1én cao. Tuy thude
quing dudng van tii va cong suat dién cén truyén tdi ma quyét dinh mifc dién 4p
duge nang 1én. Vi du: BE truyén tdi dién tif nha mdy thdy dién Tri An vé TP HCM
vGi khodng cdch trén 70km, dién dp dugc nang lén 110kV. Nhung dé truyén tdi dién
tir nha mdy thiy dién Hoa Binh vé tram Phd Lam tai TP HCM véi khodng cich trén
1700km, dién 4p dudc ning 1&én 500kV. Mang ludi dién lién k€t tdt cd cdc nha may
dién théng qua mang hidi cdc tram bién dp vdi cdc phy tdi tiéu thu dién tao thanh
ludi dién qudc gia. Ludi dién nay dugce didu hanh bdi cdc cdng ty truyén tai dién.

1.1.1.2. Mang Widi truyén tdi dién ndng ciia quéc gia

Bao gdm nhidu tram bié€n 4p va hé théng dudng day din dién véi nhiéu cdp dién
4p khdc nhau. Tdng dung luogng cdc tram bi€n dp trong hé théng 16n hon nhiéu tdng
cong suit ctia cdc mdy phat dién. Hé thdng mang dudng diy truyén tdi dua dién
ning dén khip moi mién dit nudc gidp cho viéc tao cong dn viéc 1Am cho ngudi
din, tao diéu kién phat trién kinh t€ xa hdi va ddng thdi gép phin ning cao mic
séng vé& moi mit cho ngudi din. Tt nha mdy dién, théng qua tram bién 4p ting 4p,
dién dp cia dong dién xoay chiéu dudc ning cao 1én d€ truyén tdi trén dudng day.

i1



Hé thdng dudng day dién dp cao chd y€u dit trén cdc tru cao di qua khu wye it
ngudi, nii d6i, ddng rudng. Khi dé€n noi tidu thy, dién dp clia dong dién xoay chidu
lai dge cde tram bién dp ha dp ha xudng nhiéu 1an véi mic phit hgp vdi cdc cip
truyén tdi dién cho d€n tin thiét bi tiéu thu dién chii y&u la thiét bi cé dién thé thap
dudi 1000V (G nudce ta thi€t bi tiéu thu dién chi y&u cé dién dp ba pha 380V va mot
pha 220V).

1.1.2. C4u triic ¢o ban clia mang dién coéng trinh

Bé cung cip nhitng hi€u biét vé c4u tric cd bin clia mang dién cong trinh d&
phuc vu cho cdng tdc thi€t k€ va thi cong cdc cdng trinh kién tric. K&t hop véi cédc
ki€n thifc chuyén mon cla nganh kién triic va xay dung gilp cédc kié€n tric su, k§ su
xdy dung va nhitg ngudi khong chuyén vé dién cé thé thiét k€, hudng din thi cong
cdc hé thdng cip dién cho cong trinh. Trong phin niy s& trinh biy cdu triic ¢o bdn
cla mang dién trong céng trinh. B

Mang dién ciia mgt cong trinh bat k¥ déu ¢6 cac bd phan chinh sau diy: tinh theo
thit tif dong dién di qua.

- Ngudn dién;

- Puding day truyén tdi dién;

- C4c thi&t bi déng cat va diéu khién mach dién;

- Thi€t bi bdo vé mach dién;

- Thi&t bi tiéu thy dién.

Quan hé giita cdc bd phan clia hé théng dién duge md 4 thdng qua s¢ do dién
nguyén ly. Cin ci vao so dd dién nguyén 1y d€ ti€n hanh tinh chon cdc thanh phan
ciia sg dd dién nguyén Iy, nhu chon tiét dién diy, chon thi€t bi déng cdt ... So d6 dién
nguyén ly xdy dung trén cd s& chon lva phudng dn cip dién phi hgp véi qud trinh
lam viéc cUa cong trinh hay clia diy chuyén sén xudt.

V&i nguyén tic an toan va ddm bado tinh chon loc, khi tinh chon cdc thanh phan
ctia sd d8 dién nguyén 1y cin phéi cin cd vao phu tdi xa ngudn nhit d€ tinh chon
thi€t bi 1an huigt ngude vé ngudn. -

1.1.3. C4c thiét bj dién tiéu thu dién cht yéu

Pé thuin 1gi cho viéc tinh todn va phl hgp véi cdc loai ¢dng trinh duge phan chia
trong ki€n triic, thiét bi dién duge phin thanh ba loai chi y&u:

1.1.3.1 Thiét bi dién sinh hoat

Bao gém thiét bi dién phuc vu cho nhu cdu chi€u sdng, lam madt, thi€t bi dién
gia dung (diing trong gia-dinh). Cédc thi€t bi ndy da phdn gdn ¢ dinh trén k&t cu
cOng trinh nhu cdc loai béng dén di€n; mdy bom nudc chd y€u st dung cdc dong
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¢o di¢n xoay chiéu mot pha; ban i, mdy dun nude néng, bép dién, 10 dién (bién
dién ning thinh nhiét ning); thi€t bi dién dung trong gidi tri (tivi, cattset...),
thi¢t bi thdng gid: cdc loai quat gié (dong o dién bi€n dién ning thinh c¢d ning
trong quat g16 ding dé quay cdnh quat); di€u hoa khdng khi, cdc thi€t bj tw ddng
dong ma clta, tr dong bdo vé.. vd cde 6 cdm dién (cdc thi€'t bi di dong dude c¢dp
dién thong qua cdc & cim dién). Thi€t bi dién sinh hoat chi yéu 1a thi€t bi mot
pha.

1.1.3.2 Thiét bi dién chuyén ding

Thiét bi dién chuyén diing trong cdc cong trinh cdng cdng, trong cdc nganh
nghé dic thd bao gdm cdc thi€t bi dién y t&, thi€t bi trong ngidoh cong nghé
thong tin (mdy tinh, mdy in..), thi€t bi thi nghiém, thi€t bi diing trong thi cdng
xdy dung (mdy hin dién, mdy trdn bé tdng, mdy khoan, mdy cua cam tay, mdy
mai v.v..). Nhitng thi€t bi ndy ¢6 yéu cdu vé dién dp khdc nhau, da phin ¢6 cling
dién dp ha thé theo quy dinh cta ludi dién quic gia vad mot sd it ¢d dién dp khdc.
Trong cd¢ thi€t bi nidy ¢6 nhitng thi€t bi ¢& dinh va cde thi€t bi di dong duge cap
dién thong qua cdc & cdm dién.

1.1.3.3 Thiét bi dién san xudt

Bao gdm cdc loai thi€t bi chi y&u sau:

- Podng co dién 1 thigt bi dong luc clia cdc mdy chuyén ding trong sdn xuft cong
nghiép vi nong nghiép. Theo dién dp ta ¢6 cde dong ¢d dign xoay chiéu ba pha va
mot pha. Ngodi ra, mot s6 thiét bi sin xud't st dung dong co dién mét chiéu. Trong
cde mdy mdée khie nhau, ¢d ning trén truc ddng cd dién dugc truyén chuyén dong
sang cdc ¢o cdu dé lam cde mdy moc chuyén ding hoat ddng.

- Thiét bi nhi¢t: Lo nung, 10 sdy (10 [am bing dién trd nhiét),

- Thiét bi dién phdn: Xi ma kim loai;

- Mdy han dién.

Vi cde thiét bi chuyén ding khéc.

1. 2. PHAN LOAI PHU TAI BPIEN THEO NHOM NGUON CAP PIEN

B¢& thidt k& hé thong ¢dp dién cho cong trinh, cin biét rd nhu ciu tiéu thu dién,
tinh chd't ctia thiét bi tiéu thu dién ma ta goi 13 phu tdi dién, dién dp cda thiét bi, khd
niang ngudn c¢ip dién, khodng cdch cip dién, tinh kinh t&, von diu tu va cde diéu
kién vé an todn khdc. Trong gido trinh ndy chi gidi han gidi thiéu cdc phu tdi dién
ha dp 14 cdc phu tdi ¢ dién dp dudi 1000V 1ip bén trong va bén ngodi ¢dng trinh
bao gdm phu tdi chi€u sdng, phu tdi sinh hoat, phu tdi ¢dng nghiép va cde phu i

dién trén cOng trudng xdy dung.
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Cdc thi€t bi dién dugc dic trung bdi cong sudt tiéu thu dién (1a cong sudt tic dung
dinh mifc ctia cdc thi€t bi dién Pyp, (don vi 1a W hodc kW)) va dién 4p dinh mic cda
thi€t bi Ugy (don vi 12 V) d&€ Jam viéc trong mang dién. Céc § cdm dién ciing dic
trung bdi cong suit hay cudng dd dong dién cyc dai clia thi€t bi dién véi dién 4p pha
hgp cho phép cdm vao & cim dién va s6 pha cilia thi€t bi.

* D01 v6i cde cong trinh quy mo nhd: Téng cong sudt cda phu tdi ciia cdc thigt bi
dién ¢d dién dp dudi 1000V 13 dudi 100kW. Ngudn cung cip dién cho cdc phu tai
nay la cde duong ddy cd dién dp dudi 1000V 1y 1Y cdc tram ha 4p gin nhit. Mang
dién phan phdi tlr sau tram bién dp dén cdc phu tdi goi 1a mang ha 4p. Mang ha dp
la mang dién thdng dung cung cdp dién ning cho cdc phu tdi chi€u sing, phu tii
sinh hoat va cdc phu tdi cOng cOng cdng sudt phan tdn, nhd. Py 13 ludi dién chi
yéu cip dién cho nha din theo kiéu nhi phd, nha lién k& hay khu din cu & ngoai
thanh, néng thén.

* P81 voi cde cbng trinh quy mé trung binh: Téng cong suit clia phu tdi x4c dinh
v6i cdc thidt bi dién trén 100kW dén dudi 2000kVA, phu tdi dién xdc dinh véi cdc
thi€t bi dién cé dién dp dusi 1000V. Ngudn cung ¢ip dién cho cdc phu tdi nay la ede
tram ha dp dugc bd trf ngay trong pham vi dit clia ¢ong trinh. Vi du: Cong trinh {2
¢dc chung cu cao dudi 10 ting, trudng hoc, bénh vién hay cdc xi nghiép, nha mdy,
cdc phan xudng san xuit ¢é ngudn dién 1a tram bi€n dp b8 tri trén cdt hoidc trong
nha trong khudn vién clia ¢dng trinh d6. P& vdi cdc cong trinh nay, ngudn dién cdp
tif cdc duding day trung thé cda ludi dién khu vye.

* PO1 véi cde cdng trinh quy mé 16n: Téng cong sudt clia phu tdi xdc dinh véi
cdc thi€t bi dién trén 2000kW, hodc khodng cdch tit ngudn cdp dién dén cdc
nhém phu tdi trong ¢6ng trinh xa trén 500 m, thi cdn bd trf ngudn cung c¢dp dién
cho cho ¢oéng trinh 12 tram bién dp trung dp vdi dudng ddy phdn phdi trung dp
(mang c¢d dién dp tir 15kV dén 35kV) hodc cao 4p (mang c6 dién dp trén 35kV)
dé dua dién dén tirng tram ha dp ciia nhém phu tdi. Ty yéu cdu vé chdt lugng
dién niing cta cdc nhém phu tdi d€ chon so dd dién thich hgp (mach vong, phdn
nhdnh hay hinh tia).

Gid tri cOng sudt va dién dp ciia phu tdi 13 ¢d s& d€ Iya chon cOng sudt ngudn dién,
tinh ti€t dién cdc loai diy din cdp dién cho phu tdi va chon cdc khi cy dién khac.

Do vay, tinh phu tai dién la c6ng viéc quan trong nhit, 12 viéc dau tién phai lam
trong viéc thi€t k& hé thdng dién cho cong trinh, nhim thda min nhu ciu vé ngudn
ning lugng, ddm bdo cho hé thong cdp dién lam viéc hop Iy. Khi st dung thiét bi
didn cAn tuin theo nhitng yéu cdu nghiém ngit vé quy pham an toan, tiét kiém va
an todn, phong chdng tai nan dién giit ch&t ngudi va phong chéng chdy né do
chdp dién (qud tdi hodc ngdn mach) gy nguy hiém cho con ngudi va tai sdn.
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. Trén cdng trudng xdy dyng, thi€t bi dién cé mat trén khip mit bing céng

trinh, nhiu ching loai, nhiéu kich thu6c va hinh ddng khdc nhau, dién 4p va
cong sudt khdc nhau. Do dd, khi thiét k& ¢dp dién cho cong trinh, phdi tim hiéu
day dd yéu cdu stt dung dién cia cong trinh, phdi 14p dugc bing théng ké chi tiét
v& cdc thi€t bi dién va cdc dic diém trong qud trinh lam viéc cda ching d€ tinh
dd nhu cdu vé dién va ¢ du phdng cho thay ddi thi€t bi, ting cong sudlt, ting
cudng dd dong dién ma khong phdi thay ddy hay l1am tan rd hé théng.

Phu tdi dién chi€u sing va phu tai dién sinh hoat, cong trinh loai nao cling phéi st
dung tir nha &, cong trinh cdng cng hay cdc nhi mdy, xi nghiép. Pic biét, do yéu cau
ctia nghé nghiép, cdc kign triic su va k§ su xdy dung cin tim hi€u sdu hon vé phu tai
chi€u sdng dé lua chon thiét bi, tinh todn bd tr cdc loai dén khi thiét k& va thi cdng
¢dng trinh nhim dat yéu ciu vé ky thuit vi thim m¥ ki€n tric. Vi vdy, trong gido
trinh nay, viéc tinh phu tdi dién chi€u sdng dugc bd trf vao mdt muyc riéng.

1.2.1. Phy t3i dién chi€u sing

Phu tdi dién chi€u sdng 12 loai phy tdi tinh d&€n phan dién ning dugce st dung
dé bi€n ddira dnh sdng phuc vu cho chi€u sing bén trong va bén ngoii céng trinh
ki€n tric. Phu tdi dién chi€u sdng bao gdm thi€t bi dién chi€u sdng 1lam viéc,
chi€u sdng an toan va chi€u sdng trang tri. P31 vdi ki€n tric su va k§ su xdy
dung, viéc lya chon dén va ldp dit dén trong cong trinh khéng chi 1a can lam dat
dd roi theo tiéu chudn ma con 12 ¢dng viéc nghién citu dé dat cdc yéu ciu vé
trang tri nghé thuat cho céng trinh. Cin tinh todn dé chon loai dén thich hop vdi
tiéu chudn chi€u sdng, dat yéu cdu vé mau sic dnh sdng. Chon cdch b tf dén
phl hgp véi tirng ndi that ¢Ong trinh va dat hiéu qud vé chi€u sdng, thim m§ va
ti€t kiém, hgp 1y v€ s dung dién nang. Chon dén phai di déi vdi viée chon loai
chup dén thich hgp véi loai dén dd chon va khong gian ki€n tric d€ 1dp dat nd.
Chon loai dén, loai chup dén ¢6 mau sdc thich hgp, bo tri dén ding chd trong cin
phong dé€ dat d§ sdng tai cdc diém nhin, tai cdc vi tri lam ndi bat cdc dudng nét
kién tric dic biét hay cdc hoa ti€t, tranh tugng trang tri... lim cho con ngudi dudc
song théa mdi, d& chiu, nidng cao ning sudlt lao dong, tén vinh dude cdc sdng tao
cla kié€n tric sir.

Tim hi€u vé phuy tdi dién chi€u sdng bao gdm viéc tim hiéu vé cdc loai dén dién,
cdu tao, ¢cOng dung vi tinh ndng hoat dong cia ching. Tim hiéu vé cdc loai chup
dén va cdch bo ui dén. Bén dién 1 cdc thit bi duge ché tao dé lam viéc vdi dién
dp pha, nén mdi d&n dién duge bd trf trén mot pha. Dong dién cdp cho dén 1a dong
dién xoay chi€u mot pha hinh sin véi tdn s6 S0Hz. Tay theo 4nh hudng cia dong
di€én xoay chiéu ma quy pham ctia nha nudc quy dinh s§ béng den nung sdng (1a 50
béng) hoic s& béngvdén huynh quang (1& 20 bdéng) trong mdt gian phong dude 1ip
trén cing mgt pha. G nhitng cdn phdng cé dién tich 16n, d€ ddm bdo do roi theo tidu
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chufin s6 lugng den nhidu hon con s6 néu trén, khi d6 cin cung cdp dién cho phong
bing ngudn dién c6 hai hodc ba pha (3 diy hodc 4 day khong ké ddy ndi dit) dé
phin s& dén ndy ra hai hodic ba pha. Muc dich ld khong tao ra ngudn dnh sdng chip
chdn do qud trinh ddo chiéu dong dién trén mét pha.

K&t qui cla viéc xdc dinh phu tdi chi€u sdng 12 thi€t 1dp mirt biing bs uf dén, vi
tri b& trf cde thidt bi diéu khi€n dén, xdc dinh s dd diéu khién va bdo vé dén. Cong
vide Ira chon theo thif ty vu tién khi sit dung dién thé hién rén so d6 ¢dp dién nhim
phit huy hidéu qui hoat dong cla cdc thi€t bi bdo vé trinh sy cd hu hdng, chdp dién,
chdy nd xdy ra thi cde thi€t bi niy kip thdi tu déng ngdt mach. Cin ¢ vao két qud
tinh chon dén dién, cdch bd tri dén dé€ thi€t [ap so do dién nguyén Iy va tinh cOng
suat tiéu thu dién cia cdc loai dén

1.2.2. Phu tdi dién sinh hoat

La loai phu tdi tinh dén phin dién niang cung cdp cho cic dung cu st dung dién
wong sinh hoat gia dinh, trong ¢dng trinh cong cdng hodc trong cong trinh cbng
nghiép. Phu tdi dién sinh hoat thyc ra bao gom cd dién si dung d€ chi€u sdng, thiét
bi thong gid, tivi, td lanh, b&p dién, ban Ui, mdy lanh, mdy tinh, may bdm nudc va
cdc thidt bi dién gia dung khdc. Cdc thi€t bi dién sinh hoat loai quay chi yé&u st
dung dong ¢d mot pha loai ¢d tu dién dé khdi dong hodc ¢d _CS 26p - chdi than.

Phin dién cung c&p cho cdc thidt b sinh hoat 1a mot phin rdt quan trong trong
cip dién cho cong trinh va cho do thi. Phu tdi dién sinh hoat ¢6 trong nha & gia dinh,
trong nha cong ¢dng vi nha cong nghiép. Phy tai dién sinh hoat chiém mat ty trong
I6n trong cAp dién do thi, 13 mdt nhu cdu khdng ngling tdng cda do thi. Bién dp ¢ip
cho cdc phu tdi sinh hoat nhu quat gid, ti vi, t laph .. 1a dign ap pha, nhung khi s&
[gng thi€t bi I6n, thi phdi phin cdc thi€t bi nay ra nhiéu pha, sao cho phuy tdi trén ba
pha ludn cin biing nén ngudn ¢dp dién cho phu tdi sinh hoat ciing ¢4 thé 12 mdt, hai
hodc ba pha.

K& qui clia viée xde dinh phu tdi sinh hoat la thiét 14p mit biing bd uf cdc thiét
bi dién sinh hoat ¢& dinh va xdc dinh vi tri bo tri cdc & cdm dién cho cdc thiél bi di
dong. Trén cd s§ d6 xdc dinh sd d6 diéu khién vi bdo vé thiét bi khi ¢é su ¢d hu
hong, chip dién, chdy nd xdy ra thi kip thoi hode wy dong ngit mach. Cin cf vao
mit bing b tri thi€t bi d€ 1dp bdng thong ké tinh cOng sudt tiéu thu dién cha cdc
thi€t bi sinh hoat.

1.2.3. Phu tai dién sdn xuit

La Joai phu tdi tinh d&n phdn dién ning cung cdp cho cdc xi nghiép, cdc nha
mdy va cdc tram bom, tram xay xdt, ché bi€n néng sdn § néng thon. Pién ndng
dude st dung 1am ngudn ddng lue cho cdc mdy chuyén dung trong sdn xuit thong
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qua cdc dong cd dién mét pha va déng co dién ba pha. Chiing 14 thi€t bi dién chd
y€u nhdn dién ning d€ chuyén ddi ra thinh cd ning cung cap cho cdc mdy méc
san xud'tlam viéc.

Vi du: Cip dién vao dong cd dién gin trong cic mdy cong cu nhi mdy tién, miy
mai, mdy bio, mdy may v.v... dé truyén chuyén dong cho cdc mdy gia cdng cd khi, mdy
may, cdc biing tdi, cic mdy méc trong cdng nghé nén, kéo thép sgi, can kéo diy dong.

Dién ning bién thanh nhiét ning trong 1o dién trd, trong cdc 16 hoi, 10 dot dé
nung, sy sdn phdm trong cong nghiép luyén thép. Cap dién cho siy sdn phdm ndng
nghiép, cip dién cho cdc mdy dong lanh v.v...

Pic diém ctia phu tii sdn xuit 12 phu thudc vao quy trinh cong nghé va tinh chat
clia sdn phdm, vao thdi gian lam viéc, ddi tugng lam viéc. Ngoai ra, viéc cung cap
dién cho phu tdi sdn xuat con phu thudc vao quy md va pham vi ciia cong trinh.

K&t qua clia viéc xdc dinh phu tdi sdn xuat 1a thi€t lap mit bing cung cdp dién
cho phu tdi theo cdc mdy méc san xuit. Tinh nhu cdu st dung dién dé chon cong
sudt, va vi tri b3 trf ngudn dién, chon thiét bi bdo vé mach dién d€ ddm bdo hoat

déng cda cdc cd s§ sdn xudt.

1.3. TINH NHU CAU SU DUNG PIEN CUA CAC LOAI PHU TAI BIEN

1.3.1. Cong suit dat
Cong sudt dién cla phu tdi dic trung bdi ba dai lugng:
1. Cong sudt tdc dung
Ky hiéu P, don vi Oat (viét tdt1a W). Boi s8: 1kW = 1000W.
Cong suit tdc dung dic trung cho kh3 ning tiéu thu dién ning d€ bi€n ra ning
lugng khdc clia thi€t bi dién. :
Vi du: Béng dén dién nung sdng 40W, tiéu thu 40W dién ning d€ bié€n ra 370
Lumen dnh sang.
Cong thic tinh ¢Ong suat tdc dung:
Phu tdi mdt pha: P, = Upl,.cosg (W, kW) (1-1)
Phu tdi ba pha: P3, = V3 Udlacosp (W, kW) (1-2)
Trong d6: Up-dién dp pha (V);
Uy -dién dp diy (V);
Ip - dong dién pha (A);

I, - dong dién day (A);

\ THU VIEN
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Cong suat dat tic dung ki hiéu Py hay cdn goi 1a cdng suit d‘inh muc ky hiéu Py, .

Cong suit dit Py con goi i cong sudt danh dinh 12 gid tri cOng suit dién tiéu thu
d€ thi€t bi lam viéc & dién 4p va dong dién dinh mic. Pon vi W hodc kW. Cong suit
dit tic dung 1 gid tri dugc cdc nha sdn xudt ghi trén nhin mdy.

P& vdi cdc cong trinh d3 dude lua chon va bd tf cdc thiét bi dién nhw dén, thi€t bi,
maiy méc san xudt, thi cong sudt dat cda ting thist bi da biét va can lam cdng tdc
thdng ké d€ cé tdng cong suit dat 3Py hay 2Py, cla toan bd cong trinh. Gid ti nay la
¢d s3 d€ tinh chon ¢6ng suit cda ngudn dién cidp cho cong trinh.

Tinh t8ng cong suat dit > Py, vdi cong sudt dat Py bay Pay 1a cong sudt dinh miic
chi trén nhin mdy cda cdc thiét bi dién. Bon vi W hodc kW,

ZPdm = Pdl + sz + ...t Pdi

Can cif cbng sudt dit va dién dp cla phu tdi ta tinh dugc cudng d dong di€n theo
cac ¢dng thuc sau:

2. Cong sudt phan khdng

Ky hiéu Q, don vi Var. B6i s0: 1kvar = 1000Var

Céne suat phan khéng dic trung cho khd ning trao d6i nang lugng vdi ngudn bing
cich nhin ning htong tiY ngudn, tich lily trong tu dién hodc dcquy dién trudng, hodc
tich liy trong cdc cudn day dudi dang tir trudng va trd lai cho ngudn.

Céng thic tinh:

Phu tai mét pha: -Qp = Upl,.sine = P tgo (Var, kVar) (1-3)

Phu tai ba pha: Q3p = V3 Uglu.sing = Payige (Var, kVar)  (1-4)

Ghichii: Khicosp=1thitgo=0nén Q=0

Khi cos ¢ < 1 thi tgo = 0;
Vidu: cos ¢ = 0,6 thi tge = 1,33; cos ¢ = 0,7 thi tge = 1,02
cos ¢ = 0,8 thi tge = 0,75; cos ¢ = 0,9 thi tgp = 0,434

3. Cong sudt biéu kién

Ky hiéu S, don vi VA, bdi s@: 1kVA = 1000V A.

Cong sut biéu kién dic trung cho khd ning 1dn nhdt cia thiét bi, thudng dung chi
cong suit ciia may bién dp hay cong sudt clia mdy phét dién (con goi la dung luong).

Cong thitc tinh:

* Phu tdi mdt pha: = Sp=Upl, = —= (VA, kVA) (1-5)
COsSQ
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P,
(VA, kKVA) (1-6)
cosQ

Phu tdi ba pha: S3p= JgUdId =

4. Sudt phy tdi dién: ky hidu p,

D61 v6i cdc cong trinh chira ¢6 sin ma dy ki€n x4y dung, cdn xdc dinh nhu ciu
dién d€ chon cdng suit ngudn dién du kién thi cin ctf vao sudt phu tdi dién (ky hiéu
Po). Suit phu tdi dién ¢6 nhiu loai thy theo ddi tugng dugc sit dung lam don vi tinh
todn, vi du:

- Sud't phu tdi dién chi€u sing 12 cOng sudt dién d€ bd tri dén dién wén dién
tich Im”

Pes = po-S (1-7)

“Trong d6: p, - sudt phu tdi chiéu sdng don vi (W/mz),
o . 2
S - dién tich dudc chi€u séng (m").

- Sudt phu t3i sinh hoat 14 cdng suat dién dé cung c&p cho cdc phuy tai sinh hoat,

¢6 thé cho theo cdc don vi sit dung dién khédc nhau.
Psh = po-S

- Sui't phu tai dién clia cdc cong trinh mdi xdy dyng 6 thé ciin e vao tiéu chuin

quy dinh hodc dya trén cdc ¢dng trinh ¢ phy tai tudng ty d€ tinh, sudt phu tii ¢ thé
. < A aen T  a . . 2 o 2

tinh 13 c¢6ng sudt di€n d€ bo tri thiét bi trén dién tich I rr12 (don vi W/m™), hodc phan
cOng suit dién d€ san xuit ra mot don vi sdn phdm (don vi W/sdn pham), hodc cdng
suit dién cdn cé tinh cho mét giuvdng bénh trong bénh vién d€ dam bio cho hoat
déng clia bénh vién (don vi W/giudng), hodc cdng suit dién cin cé tinh cho m6t chd
& trong khdch san d€ ddm bao hoat déng clia mét khach san (don vi W/chd) v.v...

Vi dy I: Cin phong lam viéc ctia mdt ¢d quan thi€t k&€ ¢6 sudt phu tdi chi€u sdng

- 2 - - N . . A . . L7 - o .

12 po = 0,03 kW/m™. Néu cidn phong cé di€n tich S = 30m2, thi tOng cdng sulrt cdc
dén cén ¢6 1a bao nhiéu ?

Bai gidi:

Téng cong suat chi€u sang 1a:

Pes = po-S = 0,03 x 30 = 0,9kW = 900W;

Gid sd, chon dén huynh quang chiéu dai 1,2m c6 cong sudt mdi dén 1a
(40 + 15) = 55W (Gia tri cOng sudt ghi trén béng dén chua tinh dén cong suat dién
tiéu thu trén chin hwu, néu tinh ¢ coéng suat tiéu thu trén chidn Juu ma chua c6 s6
liéu cu thé ¢6 thé tinh khodng 30% cong suit bong dén; cong suit bong dén huynh
quang 1a 40W vi cong suit tiéu thu trén chan Ivu 13 15W), thi cdn s8 dén la:
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P,
S = 200 =16,36 (bong) = Chon 16 dén

n=
P,+P, 55

Ghi chii: V&i cdc den huynh quang sit dung chan luu théng thutng thi hé $G cos @ =
0,6 — 0,96, khi lip tu bu (cos ¢ = 0,8) hodc diing chan luu dién ti¥ (cos ¢ = 0,96).

Vi du 2: Suit phu tdi dién clia mot rudng phd thong la p, = 0,14 kW/chd, tinh
t0ng cdng suat sinh hoat clia trudng cho bi€t trudng ¢6 3000 chd hoc.

Bai gidi:

Psh = po-S = 0,14 x 3000 = 420,00kW

Cong sudt dién 420kW ctia trudng bao gdm cong sudt dién cung cip cho chiéu
sdng, cho quat gié, bom nudc, thi€t bi thi nghiém, phdong mdy tinh... cua todn trudng.

Suit phu tai sdn xuit cho theo W/m®;

Vi du 3: Trong xudng cd khi ¢é dién tich 20 x 40 mz, suit phu tdi dong lyc 1a 400
W/m’, suit phu tai chi€u sang 12 15 W/m?%; Cin b& tri bao nhiéu béng dén nung sing
100W — 220V ? N&u biét cdng sudt mdt may tién van nang la 5, 4kW, mGt mdy bao
giudng 1a 28kW, mét mdy khoan ditng la 17kW, m{t mdy han 1&12kVA, mét mdy
dot dip 1a 15kW, thi ¢6 thé bo tri duge bao nhiéu nhém mdy (vdi ty I& s6 mdy wong
Ungla 5:2:1:1:1)?

Bai gidi:

+ Cong suit dién cin cho cdc thi€t bi chi€u sdng la:

P = 15 x 20 x 40 = 12000W = 12kW

+ S6 bong deén nung sdng can bd i Ja:

12000
n=——=120 (bén
=00 (bong)

+ Cong sudt dién cdn cho cdc thi€t bi dong lyc 1a:
Py = 400 x 20 x 40 = 320 000W = 320kW
+ Cong sudt cho mdt nhém mdy theo ty 1€ da cho la:
3%x5,44+2x28+17+12+15=127kW

+ SO nhdm thiét bi:

N=22_2 519 (mhém)
127

Cé6 thé chon nhu sau:
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Loai mdy S8 Iwgng | CoOng sudt mét mdy (kW) | Téng cong suat (kW)

Miy tién van nang 13 54 70,2
Mdy bao giudng 5 28 140
Mady khoan ding 2 t7 34
Mdy han 3 12 36
M4y dotdip 3 15 45

Tdng cOng suat dit 1a TPy = 325,2kW
5. Cuong dé dong dién dinh mic
Cudng d6 dong dién clia dén hay phy tai mét pha tinh theo cong thie:

I= P (A) (1-8a)
U, coso

Trong d6: P - cdng sudt dinh mdc cia dén hay phu tdi mét pha (W, kW);
U - dién ap pha (V);
cos¢ - hé s6 cdng sudt;

kW dau vao
cosp = —.
kVA daura
- Cudng d6 dong dién cia phu tai nhiét mdt pha tinh theo cong thirc:
P
I=— (A) (1-8b)
U

P
Phu tdi nhiét c¢6 coso = 1.
- Cudng d6 dong dién cta ddng co di€én mdt pha tinh theo cong thitc:
P
[= ————— (A) (1-8c)
U,m.cos9

Vi P 1a cong sudt dinh mitc clda dong cd dién mot pha;U 1a dién dp pha va cose
12 hé s8 cdng sudt va i) 14 hiu suit cda déng co:
Céng sudt diura

n= — (kW/kW)
Cong suat dau vao

- Vi P 14 ¢Ong sudt dinh mic ca phu tdi ba pha;Uy [4 dién 4p giita hai diy pha,
cos@ 12 hé s6 ¢dng suit va n 1a hiéu suit clia dong cd; Cudng d6 dong dién cia dong

cd dién ba pha tinh theo cOng thitc:

I= P (A) (1-9)

\/?:Up.n.cosq)
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1.3.2. Phu tdi tinh todn

Céng sudt phu tdi xdc dinh theo cong sud't dinh mic chua phdi 12 nhu cau thuc
t& clia phu tai, vi d6 chi mdi 1a tdng hgp cong sud't dinh mic theo tri s6 cho trén
nhin thi€t bi dién. Trén thyc t€ ¢6 nhitng thi€t bi it s¥ dung (nhung cin phdi ¢d)
hoic thoi gian st dung rdt ngdn. Do vdy, n€u chon c6ng sudt mdy bi€n 4p ngudn
theo cong suit dinh mic cia phy tdi thi cdc mdy bi€n dp ngudn sé luén ludn &
trong tinh trang non tdi ddn dén ting t6n hao khdng tdi, lam cho cdch dién cla
mdy bi€n 4p mau chéng bi gia hod, va hé 56 coso cfia hé thdng rat thdp lam thit thu
di€n ndng.

Vi vay, qua nghién citu thong ké ngudi ta dit ra théng s khdc 13 cong sudt tic
dung tinh todn ky hiéu Py,.

Cong suft tic dung tinh todn Py 1a cong sudt tic dung cia thi&t bi dién twong duong
cong sudt thyc & vé mat phét nhiét. Cong suit tinh todn (Bon vi W hodc kW) dugc
xéc dinh dya trén cong suit dinh mic nhung ¢ xét dén hé s8 can dung K. (k€ dén
thdsi gian st dung thi&t bi duge cho trong phy luc 1.1; phu luc 1.2) va h& s§ dong thoi
K, (k€ d&n su ddng thoi khdi dong ctia thi€t bi cho trong phu luc 1.3; phu luc 1.4). Cdc
hé s& nay déu nhd hon 1, do d6 cong sudt tinh todn s& nhd hon cong suft dit.

+ Téng cong suat tic dung tinh todn:

tht = Z(KC X Ks x Pdm) (Wa kW) (1—10a)
d6i vdi cac phu tai chung ngudn cung cip nhung khdc nhau KcKg
TPy = K x K¢ x XPgm (W, kW) (1-10b)

d6i v6i cdc phu tai chung ngudn cung cip nhung gidng nhau K K

Trong d6: K 1a hé s3 cin diing k€ dé€n sy can diing cda loai phu tai

K, 12 hé s& ddng thdi ké dén sy ddng thdi lam viéc clia phy tdi.
Khi tinh tuong ddi c6 thé chi ké dé&n hé s6 cin dung.
+ Téng cdng sudt phdn khdng tinh todn:
S0 = XPy x tgo  (Var, kVar) (1-11)

+ Cong sudt bi€u ki€n tinh todn:

P& chon cong sut ngudn, can cif cong sudt tinh todn Py dé tinh ¢dng sudt biéu
ki€n tinh todn Sy:

Cong suit bifu kién:

P, .
Sy = 2P néu cdc phu tdi c6 cang coso (VA, kVA) (1-12a)
: coso
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Cong suat biéu kién:

P . . . '
Sy = Z¢ néu cdc phu tdi khdc cosp (VA,kVA) (1-12b)
cos @i

Cong suat bi€u ki€n tinh todn Sy 13 gid tri duge ding 1am cin cd d€ chon cong
suft clia ngudn dién Sgm COng sui't ngudn dién Sy 1a cong sudt thue t€ chon theo
cong suidt may bi€n thé hodc mdy phét dién duge sdn xudl trén thi trudng va dugc
nganh dién cho phép 1dp dat vao ludi dién. Khi chon céng sudt ngudn dién Sgm cin
theo céng thic:

Sum = Su (1-13)

Cidc tri s8 cdng suit mdy bi€n ap ha thé cich dién bing dau dugc sdn xuit tai

nudc ta xem trong phu luc 2.1.
1.3.3. Tinh todn phu tai dién

B¢ xdc dinh nhu cidu st dung dién cia tirng loai phu tdi, ta ¢6 thé sit dung mot
trong hai cdch tinh d81 véi cdc loai cdng trinh:

1.3.3.1. Tinh chi tiét

Puge st dung dé€ tinh todn cho cédc cOng trinh hién hitu, hodc cdng trinh di co
thi&€'t k& ki€n tnic chi ti€t, cu thé. Can cif yéu cdu cuy thé dé€ bé i dén hay thiét bi st
dung dién cho titng don vi phong, gian xudng ... va ldp thdng ké cho mdi c¢ong trinh
d€ cé duge téng cong suit dit yéu ciu.

1. Tinh phu tdi dién sdn xudt

Phu tdi sdn xui't ¢6 nhiéu loai chit y&u st dung cic dong co cdm iing, thiét bi nhiét,
ddng ¢o dién mot chiéu va céc thi€t bi dién phan ...Muén xdc dinh phu tdi dién cla
mot xi nghiép, nha may hodc cong trudng can c6 cong tac thdng k& vé cdc loai mdy,
cdng suit mdy, cdch phan bd va vi tri b& tri mdy trong cdng trinh dé thong ké dugc
cOng sudt yéu cau cho cdc may san xuit tai titng khu vire, titng phin xudng.

Vi du: Tinh phu tai dién trong mdt phin xudng may mic:

St Tén got S8 lugng Cong sufl téng cong (kW)
HP kW
1 Mdy may 80 1,50 80x1,5=120
2 | Mdy cit vai 3 3,70 3x3,7=11,1
3 | May b1 vai 12 1,50 12x1,5=18
4 May lam khuy 2 0.6 _ 2x0,6x0,735=0,882
Téng cong 2Pim=120+ 11,1 + 18 + 0,882 = 149, 982
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Ta ¢6: Cong suat dit clia thi€t bi sin xuit 1 > Pay = 149, 982kW.

Néu xi nghiép ¢é cdc phin xudng gidng nhau thi chi viéc nhin véi s6 lugng cdc
phin xudng. N&€u xi nhiéu ¢6 nhiéu nhém cdc phian xudng khdc nhau, thi tinh titng
loai nhém phin xudng va tdng hgp lai.

2. Tinh phu tdi chiéu sdng

Cin ¢ vao méit bing bd tri dén, hodc sd db dién, cdn ¢l cdng suit cia titng dén
dién c6 trong cong trinh dé xdc dinh téng cong sudt dit clia tt cd cdc dén (Théng ké
cOng sudt cla cdc dén trong hé théng lam viéc va cbng sudt cla cdc dén trong mach

cip dién sy cd riéng).
3. Tinh phu tai dién sinh hoat

Phu tdi sinh hoat dugc tinh trong cdc ¢6ng trinh nha 3, c6ng trinh céng cdng
va ¢d cong trinh cdng nghiép, cong suit cda cdc quat thong gid, ¢dng sudt clia
cdc thi€t bi dién gdn ¢d dinh nhu mdy bom nudc, thang mdy, diéu hod khéng khi,
cdc bép dién ..

P&i v6i cdc nha cOng cdng, cdc bénh vién, ngin hang, cdc van phong, cidc cd
quan, ngoai viéc tinh dién chi€u sdng con cin tinh cy thé cdng sudt cla cdc mdy
méc chuyén dung cho nhu cdu clia ¢dng trinh nhu mdy bom nudc, thang mdy, hé
thdng diéu hoa khéng khi, quat gié v.v... Ngoai phdn cdc thi€t bi dién ¢ dinh ¢6 vi
tri va cong suat cu thé, con cén tinh thém cong suit clia cdc thi€t bi di dong lién két
vao mach dién théng qua cdc & cim dién. Cin c cdng ning ca cOng trinh, phu tdi
sinh hoat dugc tinh theo tiing phong, timg cidn hd hay ting phin xudng, ting cOng
Viée vov..

Sau d6 sé& t8ng hgp cong sudt dién tinh theo chi tiét d€ c6 tdng cong sudt dién yéu
ciu cia toan cdng trinh. Tdng hop lai ta ¢é tdng cong sudt dit X Py,,; Cin clf vao
tdng cong suit dit Py, va cdc hé sd cin dung, ddng thoi d€ xdc dinh cong sudt
tinh todn va tir d6 xdc dinh cdng sudt bi€u ki€n d€ chon cong sudt ngudn dién cung
cdp cho cdng trinh.

Vi du 1: Tinh phu tai dién tinh todn cda mét chung cu 8 ting gdm 40 cin hd ¢6 phu
tai cla mdi can ho 1a: 5 bo den HQ 1,2m-2 x 40W-220V, 3 quat tran 80W-220V,
2 mdy tinh, 12 8 cdm dién. Ngoai ra, cdc thiét bi ding chung 1a 2 bom nuéc mdi
bom SkW -380V va 2 thang mdy mdbi thang 12kW — 380V, Gid st chung cu ¢6
cosp =0,9.

Bai gidi:

1) Tinh cdng sudt dién dinh mic trong mot cin hé:
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Stt Tén goi 5§ Cong sudt Tong cOng
lugng | Hp kw (kW)
1 | Dén HQ-2 x 40W-220V 5 2x(0,040+0,015)=0,11] 5x0,11=0,55
2 | Quat trin 80W-220V 3 0,080 0,08 x3=0,24
3 [ Mdiy tinh ) 2 0,3 2x0,3=0,6
4 | 6 cim dien 12 1,000 12x1=12
Téng cdng SPin=13,39

2) Tinh ¢6ng sudt dién dinh mdc cda cdc thi&t bi dién dung chung:

Stt Tén goi S8 luong Cong sufl Tong cong
HP 13%% (kW)
1 | Mdy bdm nudc 2 5 2x5x0,735=7, 35
2 | Thang may 2 12 2x12 =24
Téng cdng SPim=7,35+24=31,35

Ta ¢6: Cong suit dit cita phu tdi sinh hoat cda mdt cin hd 12 2 Pgm = 13, 39 KW

Cong suit dit cia cdc thi€t bi dién ding chung 12 > Py = 31,35kW

N&u tinh cho nhém 40 cin ho gidng nhau cia modt chung cu 8 tang thi chi viéc tinh
ting 1én theo s& hugng cin hd k&t hgp hé s6 dong thai cho trong bdng phu luc 1.1,
1.2, 1.3.

Ta ¢ K. =0,9 cho chung cu

K4 = 0,41 v6i 0 cin ho dén 40 cin.

Kg = 0,75 vdi thang may va Kg = 0,5 v&i cdc ddng cd khac.

2Py chung cu = 0,9 x (0,41 x 40 x 13,39+ 0,75 x 24 + 0,5 x 7, 35) =213, 093 (kW).
Ciin ¢t vao tr $8 nay dé€ chon cong suat may biép ap cho tram ha thé cla chung cu.
Theo cong thiic (1-12a)
D Py 213,09

Céng suat biéu kién: Sy = = =236, 766 (VA, kVA)
COS¢ 0,

Chon mdy bi€n 4p c6 cdng suidt Sy, = 250kVA.

1.3.3.2. Tinh tong hop

D61 vdi nhitng cdng trinh trong cdc du 4n cAn xdc¢ dinh nhu ciu s dung dién,
cong trinh trong cdc quy hoach ngin han hoic dai han, ma chua c6 thi&t k& cu thé dé
lam cidn ctf chon cOng suit va thi€t bi clia ngudn dién. Cin cin cif tiéu chudn cla
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tirng loai hd phu tdi theo quy mo du ki€n, c6 k€ d&n phin du phong phdt trién vé sau
d€n 15 - 20 nam d€ tinh. Hodc can ¢ mét ¢dng trinh hién hitu ¢6 cdc yéu ciu dung
dién twong 1. Vi du dang cdng trinh chung cu, cdng trinh trudng hoc, bénh vién hay
xi nghiép sdn xuit gach béng, gach men, xi nghiép lp rdp dién t¥ twong ty d€ tinh.
Tinh téng hgp chl y&u la ciin cf theo sudt phu tdi quy dinh vi mdi loai phu tdi dién
va lam cong tac thdng ké d€ ¢d cdc thdng s& chung.

K&t qui tinh todn theo tinh tdng hgp cho biét tdng cOng sudt yéu cau theo quy md
dy ki€n clia ¢ong trinh d€ 1am cdn ci xdc dinh cong suit ngudn dién, cdp dién 4p
phit hop vdi cong trinh. Ngudi thiét k€ phdi quyét dinh d€ chon midc cong suit theo
giai doan diu tr xay dyng hgp phid hgp véi khd ning diu to va ti€n trinh thyc hién
cOng trinh.

Tinh t8ng hop cin xdc dinh nhu ciu dién d€ chon cdng sut ngudn dién dy kién
thi cin ¢ vio sudt phu tai dién (k¥ hiéu p,). Sudt phu tai dién c6 nhiéu loai tiy theo
ddi twgng duge s dung ¥am don vi tinh todn, vi du:

- Suit phu tii dién chiu sdng 12 cdng sudt dién d€ b& tri dén dién rén dién tich 1m®.

Pes = po-S
Trong d6: p, - sudt phu tdi chi€u sdng don vi Wim?;
S - dién tich dugc chi€u sdng (mz).

_ Sudt phu t4i sinh hoat 13 cong sudt dién d€ cung cadp cho cdc phy téi sinh hoat,

¢6 thé cho theo cdc don vi st dung dién khidc nhau.
Psh = Po-S

- Sufi't phu tdi dién cla cdc cdng trinh mdi x&y dung ¢6 th€ cdn cif vao tidu chudn
quy dinh hodc dya trén cdc ¢dng trinh ¢6 phy tdi wong dé€ tinh, suit phu ti c6 thé
tinh 12 c6ng sudt dién dé bd trf thi€t bi trén dién tich 1 m (ddn vi W/m” ), hodic phin
¢ong suit dién d€ sdn xuft ra mot don vi sén pham (don vi W/sdn pham), hodc cong
suit dién cin ¢ tinh cho mdt giudng bénh trong bénh vién dé dam bdo cho hoat
dong clia bénh vién (don vi W/giugng), hodc cdng suit dién cin c6 tinh cho mdt chd
§ trong khdch san d&€ ddm bao hoat dong clia mot khach san (don vi W/chd)..v..v..

Vi dy 2: M6t cao ¢ da nanc7 ¢6 10 tdng, mdi ting ¢6 4 vdn phong lam v1ec dién
tich md&i vian phong la 80 m” , 21d s suat phu tdi chi€u sdng 12 p, = 0,04 kW/m suit
phu tdt sinh hoat 1a p, = 0,05 KW/m® , hé s8 K¢ = 0,8, thi tdng cOng sudt ngudn can
¢6 1 bao nhiéu ?

Bai gidi:

Tinh céng suit tinh todn cho mdi vin phong:

Piyp = 0,8 x (0,04 + 0,05) x 80 = 5, 76 (kW)
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Tinh ¢Ong suit tinh todn cho mdt ting ¢ 4 vin phong:
Puvp = 5,76 x 4 =23,09 (kW)
Téng céng suit ngudn can cé:
P, =23, 09 x 10 = 230,9 (kW)

Ghi chii: Ty theo trudng hop cu thé ta ¢ thé chon phuong phdp tinh chi tiét hay
tdng hop khi thi€t k& cip dién cho cdng trinh.

1.4. PHU TAI CHIEU SANG

Trong thiét k& ki€n wdc ¢ong trinh, mdt trong nhitng yéu ciu quan trong la thiét
k& chi€u sdng cho cdng tinh. Bing cdc gidi phap vé két cdy, cdu tao ki€n trdc dé
gidi quy&t cdc yéu ciu vé chi€u sdng ty nhién. Tuy nhién, ¢6 nhiéu vi tf cla cong
trinh vao ban ngay ciing khéng ¢é hoac khong dd dnh sdng ty nhién. Khi cén hoat
déng vao ban dém, ngudi ta cin ding chi€u sdng nhin tao dé thay th€ dnh sdng mit
trSi. Vi vdy chi€u sang nhin tao 1a cin thi€t, ¢6 nhiéu cich chi€u sing nhén tao nhu
st dung dén diu, nén, dudc v.v... nhung thuin tién va nhanh hon, sdng hon 1a chiéu
sdng nhén tao bang dén dién.

Tinh phu tdi chi€u sdng dién cho cdng trinh chia lam hai phan: Bén trong nha va
bén ngoai nha vi nhitng dic di€ém khdc nhau cda khong gian 13p dit thiét bi va phan
dnh hudng chi y&u cia khéng gian xung quanh dén chi€u sdng.

- Chiéu sdng dién trong nha: Chiéu sdng trong nha vdi khong gian gidi han, vdi
cdc véu ciu do roi cu thé cho ting loai ¢dng viéc hay déi tugng st dung dnh sdng.
Bén trong nha ¢6 vi tri 1dp didt dén, ¢é dnh hudng cia dnh sdng phidn xa tir cdc mit
phiing dugc chi€u sing nhu tudng, trin, sin nhi. Chi€u sang bén trong nhi cdc cong
trinh cu thé nhu nha & gia dinh hodc vin phong, xudng sdn xuat, ndi luyén tdp va thi
ddu th€ thao, chi€u sing phin khong gian chung bén trong chung cu, chidu sang bén
trong nha cOng cdng nhu trudng hoc, bénh vién, siéu thi v.v... Chi€u sdng trong nha
phuc vu cho hoc tip, lam viéc, nghi ngdi va quan sdt chung bén trong nha. Cic dén
chi€u sdng trong nha vira 12 céng cu chi€u sidng vira 13 sdn phim dé tham gia trang
tri nghé& thudr cho ¢dng trinh. _

- Chiéu sdng dign bén ngoai nha: Chi€u sdng bén ngodi nhd véi khéng gian rong
{6n, ¢é cdc ddi tugng st dung dnh sdng véi muc dich khdc nhau. Bén ngoai nha
khong gian rong 16n khdng gidi han, khong cé chd treo dén, khong 1oi dung dudc
dnh sdng phdn xa 1én twong tran. Cédc loai dén bd trf ngoai trdi chiu 4nh hudng thay
d6i cta moi trudng khi hju noi 1dp dit chiing. Cdc loai dén, chup dén s dung trong
nhi khong thudn tién khi b8 trf & ngodi nha. Chi€u sdng ngoai nha bao gdm chi€u
sdng bao vé& va chiéu sdng trang tri phan khong gian bén ngoai nha, chi€u sdng xung
quanh nha hodc khudn vién clia khu nha (chiéu sdng ngoai vi), chi€u sdng dudng
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ph&, chi€u sdng cdc khu vuc lam viée sinh hoat vui chai ngoai trdi, chi€u sdng cong
vién, sin vin dong. Chi€u sdng giao thong véi cac muc tiéu di dong la mdt phin dic
biét trong chi€u sing ngoai trdi.

1.4.1. Mgt s6 don vi ¢d ban trong tinh toan chi€u sing

P& tinh phu tdi dién chi€u sédng cin bi€t cdc dai lugng dic trung cho chi€u sdng,
tiéu chudn chi€u sdng va nim dugc cdc phuong phdp co bdn d€ tinh phu tai dién
chi€u sdng.

Cdc dai lugng nay sinh vién dd duge tim hi€u trong chuong trinh hoc vat 1y.Vi
vy, trong tai liéu nay chi nhic lai cdc dinh nghia va don vi cia ching dé thudn tién
st dung trong tinh todn sau nay. -

1.4.1.1. Quang thong, ky hi¢u F

Quang thong 1a thdng luqﬁg 4nh sdng ctia mot ngudn sdng phdt ra trong mdt géc
kh&i Q (ky hiéu Q 1a géc trong khdng gian) 1 Sterian; (Sterian la gbc gidi han bdi
mdt phan mit cdu c6 dién tich R? véi qua cAu c6 ngudn sdng dat & tdm diém va bén
kinh I3 R); Pon vi do ciia quang théng 12 lumen viét tit 1a Im.

Pé do ludng quang thdng cla cdc ngudn sdng, trude ddy ngudi ta do bing cdm thu
cia mit ngudi. Sy cdm thu nay phu thudc vao kha ning mit ngudi do nén két qua
khong phai lic nao cling chinh xdc nhu nhau. Cac dai lugng do 4nh sing nhu nén
ciing khong chinh xdc. Ngay nay ngudi ta dd ché tao cdc thiét bi chuyén ddi dién,

dién t, k¥ thuit s¢ do theo d6 nhdy sing dé do luding 4nh sdng nén k&t qua do dac
duoe khdch quan va chinh xdc hon. Thi€t bi nay goi la lumen Kké.

1.4.1.2. Cuong dg sdng, ky hieu I

Cudng do sdng 12 mat d6 khong gian cia quang thong do ngudn sdng biic xa theo
mot hudng nao dé va dugc biéu di&n bing mot vectd ¢ hudng, vectd nay ¢ chiéu
dai dic trung cho d§ manh cia ngudn sing goi 12 vectd cudng d6 sdng. Cdc loai dén
dién bitc xa 4nh sang theo moi hudng va dd Idn ctia mit dd sdng theo cdc hudng cd
thé khong g;ongj nhau. Tdp hop ddu mili cdc vectd cudng do sdng trong khoéng glan
cda mét ngudn sdng ta cb “biéu dd cudng do sdng” . Biéu db cudng do sdng clia mdi
loai dén dit trong mdi loai chup dén khdc nhau phu thudc ki€u chup deén, vit liéu
ch& tao chup dén nén khdc nhau. Do vay, khi tinh todan can chon ding loai dén va
loai chup dén phd hgp véi noi st dung dé tinh todn méi dat hiéu qud.Cic biéu dd
nay dugc cdc nha sdn xuat cho sdn theo cac loai dén.

Pon vi cudng dd sdng la Candela viét tat 1a Cd. Candela 13 cudng d6 sdng theo

mdt phuong clia ngudn sdng bifc xa don sc v&i tin s8 540. 10"’Hz.

Bi€u db cudng d6 sdng cla cdc loai dén dién v6i cdc loai chup d&n dugc cdc nha
s&n xudt cung cip k&ém theo thiét bi (Xem cdc phu luc 1.22 dén phu luc 1.25).
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1.4.1.3. D roi, ky higu E

B0 roi 1a thong lugng dnh sdng thu duge rén don vi dién tich dugc chi€u sdng;
Pon vi d6 roi 1a lux vi€t tdt 1a Ix.

E:E (1 lux = 1 lumen/1lm") (1-14)

Trong thiét k& chi€u sdng ngudi ta chon gid tri d6 roi t81 thidu By, 1am tiéu chudn.

1.4.1.4. B¢ choi, ky hiéu L
P& chdi 14 gid tri xdc dinh phin dnh sdng ¥ ngudn sdng phat ra hay phdn xa lai
cia mot bé mat khi duge chi€u sing. Don vi dg chéi 1a Cd/m’.

Trong thiét k& chidu sdng, ngudsi ta chon gid tr d6 choi trung binh Ly, 1am tiéu chudn.

1.4.1.5. Nhigt d6 mau, ky hiéu Tm, don vi °K

Nhiét dd mau clia mot ngudn siang (ngudn siang khdo sdt § diy la béng dén dién)
la nhiét d6 cia vit den tuyét doi khi duge dot néng dén nhiét d ma dnh sdng do né
btic xa c6 phd hoan toan gidng dnh sing clia ngudn sdng khdo sat.

Nhiét dé mau cla cdc loai béng dén dién dudge xac dinh tir 2000°K dén 10000°K.

- Cdc ngudn sdng ¢6 nhiét d6 mau thdp (goi 12 ngudn sing néng) tir 2000°K
dén 4000°K bao gdm cic loai dén nung sdng, chi y&u 12 cdc dén dién cho dnh sdng
don sdc.....

- Cdc ngudn sang ¢ nhiét d6 mau cao (goi 1a ngudn sdng lanh) tir 4000°K dén
10000°K. Bao gém cdc loai dén huynh quang, dén ti€t kiém ndng lugng, dén
phdng di€n ...

- Khi thi€t k&€ chi€u sdng can quan tim lva chon [oai ngudn sdng ¢o nhiét dd mau
phil hgp véi ddi tugng duge chi€u sdng. Vi du chi€u sang bii ¢d hay tugng dai st
dung dén ¢d nhiét d§ mau cao.

1.4.1.6. Chi s6 hoan mau, ky hitu IRC

La gid tri ddnh gid sy hién mau thuc cla vit trong dnh sdng cla ngudn sing, hay
cOn goi 1a khd ning phin biét chinh xdc mau sic.

Chi 8 hoan mau chia ra 100 béc, tir 0 d€n 100; IRC = 0 ddi vdi dnh sdng don sic
vd IRC = 100 d6i vdéi 4nh sdng tring. Chi s& hoan mau cda cdc loai dén dién wr 0
dén 98. Khi chi€u sdng cdc khdng gian ¢dn miu sic nhu phong v&, phong trién 1am
tranh mau, phong in, nhudm hodc cdc noi can yén tinh, mat diu cin s dung cdc loai
dén ¢6 chi s6 hoan mau cao.

Khi chiéu sdng cdc mau vt ¢6 miu sdc thuan tiy nén ding dén dnh sdng don sic.
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1.4.2. Cac loai béng dén dién théng dung

. P& tinh todn chidu sdng trong nha cling nh chi€u sing ngoai trdi, ta cin tim hidu

vé& tén goi, hinh dang va ciu tao clia cdc ngudn sang nhin tao bing dién, d6 la cdc
loai béng dén dién.

Pén dién bao gdm 2 bd phan chinh 12 béng dén va chup dén. Béng dén 1a ngudn
phit sdng bi€n ddi dién nang thanh quang ning. Chup dén 1a bd phan bdo vé béng
dén ¢ tac dung hudng 4nh sdng dén noi can chi€u sing, chdng chéi va lam bd phdn
trang tri. Ciing c6 nhitng dén dién khong st dung chup dén ta goi 1a dén tran, vi du
den huynh quang tran.

Dudi day xin gidi thidu cdc dic tinh cin ban cia cdc loai bong dén thong dung
bao gbm hinh ding, cdu tao co bdn, cong sudt tiéu thu dién (cong suit tdc dung
P (W)), kha ndng 'phét sdng (quang théng: Im), nhi€t 3§ mau T, K, chi s& hoan mau
(khd ning hién mau dudi dnh sdng clia den IRC), lugng tiéu thu dién so vdi lugng
anh sdng phat ra (quang hiéu n (Im/W)) . Ta ¢An cin cf theo nhu ciu st dung dén,
dé lua chon loai béng dén, chup dén, mau sic 4nh sdng dén thich hgp cho cdng trinh
ducc thiét k€. :

1.4.2.1. Béng den nung sdng, ky hiéu la den NS

Vi du: NS-100W - 220V 12 bong dén nung
sdng c6 cong sudt 100W, dién dp hai dau cuc
dén 1a 220V.

Bong dén nung sdng con goi la béng dén
tron ¢6 cdu tao don gidn, lam viéc theo
nguyén 1y chdt rdn phdt sdng ¢ nhiét do cao
trén 500°C. Day t6c dén bing kim loai
(wonfram, tungstene) kéo sgi manh va ching

Béng dén

Tée den

c6 nhiét d6 néng chy rat cao khodng 2500°C.
Diy téc den dugc cudn 1o xo (d€ tang khd
ning tip trung nhiét) hodc mic ziczac trén
cdc gid dd bing Molipdel, diy téc dén dudc
dit trong béng den lam bing thiy tinh chiu
nhiét (thiy tinh trong hodc thiy tinh m& dé
gidm dd choi tir tim dén). Trong bong den
duge hiit chin khong va bom vao mot it khi tro (argon hodc krypton) aé glam chin
cho tim dén. Hai diu diy téc dén dugce dua ra ngoal qua hai thanh din c6 cdu tao
dic biét d€ ndi ra hai dién cuc ¢ dudi dén (dudi nganh wré) hodc mét cuc dén va
chudi den (dudi xoin 6¢) va ndi vao wdi dién mot pha. Béng dén nung sdng cdu tao
ddn gidn, nhd gon, 4nh sing don sic, mau viang d8. Tudi tho cda dén thip do tim

Thanh dan

Budi dén

Hinh 1.2: Bong dén nung sdng

30



dén béc hoi mon din din d&n dift. Quang thong gidm din do tim dén bj d6t chdy bay
ra bdm vao thanh bén trong béng dén (goi 1a mudi dén). Pén nung sdng thure chat 1a
mét di€n trd bi d6t néng dén phdt sidng. Do viy cé thé coi bong dén nung sing 1a
thuan tr§ khi tinh todn trong mach dién, cose = 1.

Céc thong s chinh:

Nhiét d6 mau: 2500 - 3000°K;
IRC: 100

Quang hiéu: 7 - 38 Im/W;
Tudi tho: 1000 h

Hién nay béng dén nung sdng it dugc st dung dé chi€u sdng lam viéc trong nha,
nhat [a & khu vuc phia nam nudc ta vi khi hdu néng; hiéu sudt phdt quang thip; bong
dén ming sdng dudc coi 14 loai bong dén t6n dién. Mit khic, chi s8 hoan mau cia
dén nung sing tuy cao nhung thuc t& khi cdng sudt béng dén dudi 100W dnh sdng
dén lai nhiéu tia vang dé, it tia xanh tim nén dnh hudng dén viéc phin biét mau sic,
tudi tho cta dén lai quéd ngin. Chi s6 hoan miu cao chi véi cdc béng dén cdng suit
I6n trén 150W dén trén 1000W.

Trudc ddy, cdc béng dén nung sing dude b tri trong cdc by dén chum dé€ trang
tri, m&i chiim dén tir 2, 5 d&€n 100 béng gay tén kém dién ning rat 1dn nhét 1a nhing
ndi nhur khdch san, cdc trung tim sinh hoat, cdc s&n vidn déng ...Sau khi bong den
chit U ra ddi, béng dén nung sang it ding trong cdc chim d&n, ngudi ta thay thé
ching bing cdc loai béng deén chi¥ U ¢c6 quang hiéu cao hon ma t6n it dién hon.

Tuy nhién do gid thanh ré, 1p dit don gidn, chiu su rung ddng cd hoc, khdng dnh
hudng bdi su sut gidm dién thé, nén loai béng dén nay vin dudc st dung thip sing
& cOng trudng xay dung, hang rao bdo vé hodc & nhitng noi cao kho thay ddi den, ndi
ving vé va st dung cho cdc phuong tién giao thong di ddng nhu 6 16, xe mdy. Nhifng
ndi lanh nhu & phuong Bic, ngudi ta vin phai sit dung dén nung sdng virta dé chiéu
sang vira d€ sudi am.

Trong sdn xudt ngudi ta cdn dung béng dén nung sing tao cdc budng siy véi
nhiét dd 6n dinh dé sy sdn phim nhu gd hodc néng san ...

Quang théng clda béng dén nung sdng xem d phu luc 1.5.

Cdng thic tinh dong dién lam viéc di qua dén tinh theo cong thite (1-1):

1= 2 &

Up

V§i: P - cOng sudt den (W);
U, - di€n 4p dit vao hai cuc den (V).

Dué6i ddy 1a hinh vé& gidi thiéu hinh dang mdt vai loai béng dén nung sang.
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Hinh 1.3: Cdc loai bong dén dién nung sdng

1.4.2.2. Béng dén quatz halogen

Nhim ndng cao tudi tho cila

béng dén nung sdng bang cdch tao n
chu trinh tdi hoan vonfram cho tim -

1

den bi bay hoi khi ddt néng; vdi
muc dich tim dén luén dugc dién
day sau khi bay hoi do bi dat néng.

Hinh 1.4: Biéng deén hulogen

Ngudi ta dua ra loai béng d&n quatz halogen. B6ng dén nay gdm hai 1dp vo 16ng vao
nhau, 16p v3 bén trong lam bing thach anh (guatz) chita hdi halogen va tim den. Hai
halogen c6 tic dung tao chu trinh tai hoan cia tim dén, vd bén ngoai chia day dan

dién va bdo vé cho béng bén trong.

Cdc thong s6 cla béng dén halogen:

Nhiét d6 mau: 2900°K
Quang hiéu: 21 -27 Im/W;
IRC: 100

Tudi tho: 2000 — 3000h
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Vdinguyén ly lam viéc cda dén nhu viy ¢6 wu di€m 12 kéo dai tudi tho cia d2n,
nhung gid thanh cao gan 20 lan béng dén nung sdng cung cong sudt va nhiét d6 & vd
ngodi cao téi 600°C, do d6 dé tao ra vét rd khi sit dung tay ¢6 mé hoi din dén nift v
béng dén. Béng dén ndy dugc sit dung 1am dén trang tri, b8 tri trong cdc chup dén c6
bd phén xoay goi 1a dén mdt &ch, hodc lam bd phin dén k€t hop sdy kho trong cédc
mdy nha khoa.

Quang théng ctia béng dén halogen xem & phu luc 1.6.

1.4.2.3. Bong dén huynh quang, ky hi¢u la déen HQ
L3 loai d&n lam viéc theo nguyén ly phéng dién trong khi 4p suit thap.

1. Céu tao

4

Bén huynh quang Hai thuy ngan E;E
Pién cue Bién cuec |

Hinh 1.5: Dén huynh quang

Pén huynh quang gdm nhiéu bd phén :

+ Bdng dén huynh guang c¢é hinh dang 8ng
thiy tinh hinh tru thing, hinh chi¥ U hoic uén
tron. Mdt bén wong thanh 6ng thiy tinh ¢6 phd
mot 16p bdt phdt huynh quang (14 loai bét phdt
sdang khi ¢6 kich thich).Trong 6ng dudc hit chin
khong dén dp sudt 0,01 mmHg va bdm vio mot it
khi trg, khi argon hod¢ khi krypton hdu nhu khéng
cd khi néon, mic db trudc diy duge goi 12 dén
néon) dé gidm chan cho tim dén cing vai giot
thiy ngédn, thdy ngidn b8c hoi thinh khi din
dién). Hai ddu 6ng ¢ gdn 2 dién cuc lam bing
kim loai vonfram kéo sgi manh va dan lai thanh
ong, cudn 10 xo d€ tap trung nhiét, bén ngodi tim
dén phi thém mot 16p bot BaO d€ ting khi ning phdt xa dién ti. Béng dén
huynh quang khdng tryc ti€p phdt sdng tir viéc d8t ndng cdc dién cuc, ma théng
qua sy phéng dién d€ kich thich su phdt sing cia 16p bdt huynh quang b&i bén
trong thinh 6ng. Mau sdc, quang théng ctia dén phu thudc cdu tao va chi't lugng
cua 1dp bot huynh quang. Cdc béng dén huynh quang cé dudng kinh éng khidc
nhau, tr 10 dé€n 54 mm) do lya chon cda nha sdn xudt, cdng sudt béng dén ting
khi chiéu dai dén ting. Cdc dic tinh cda dén hujmh quang xem phu luc 1.7,

Hinh 1.6: Bén huynh quang
chiz Uva tron
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+ Céc thi€t bi k&m theo:

Béng dén HQ khong lam viéc doc l4p trong mach dién nhu dén nung sing, ma phai
lam viée kém theo cdc thiét bi phu nhu: Chan luu, starter, bd khGi ddng hoac con goi
132 b6 mdi den), chin dén, méng dén... ndi thanh mach dién nhu trong hinh 1.7 :

Chan luu ) 5 I3 "
o No— | Bet . .
LD huynh quang | {71 thug ngan [;E J.

Dién cye Dién cuc
Pha T FoaN

¥

Starter

Hinh 1.7: Much 1 dén huynh quang
C6 hai loai starter 12 loai nhiét va loai sut dp, do cdu tao don gidn, gid thanh thdp,
hién nay loai nhiét 1a phd bién. P& chdng nhidu trong mdi starter déu ¢ mot tu dién
C, mic song song, ta goi d6 1a tu dién chong nhiu. Ngoai ra, khi cin thi€t ngudi ta
mic thém tu C, d& néng cao hé s8 cong sudt cos o.

2. Nguyén ly lam viéc

Khi déng cong tic, dién 4p ngudn dit 1én hai cyc starter, dudc ch& tao bing mot
ludng kim dit trong béng thiy tinh), tao sy phong dién hd quang trong starter. Sy
phéng dién ndy lam hai cuc starter ndng 1én, giin ra, chap vao nhau. Khi d6 c6 dong
dién chay qua cac dién cyuc clia dén lam cdc dién cuc nong 1én va thily ngan bdc hdi,
ddng thisi chan luu nhin ning lugng dién tr ngudn tich loy lai dudi dang tr trudng. Vi
thong mach, ¢ dong dién di qua nén luGng kim ngudi di, ngdt mach ddt ngdt, ddng
thisi tir trudng trong chan luu bién thanh dién trudng tao dién ap cOng vdi dién dp
ngudn thanh dién 4p mdi den dat 1én hai dién cuc da duge ddt néng sinh ra sy phong
dién giita hai cuc dén. Dong dién trong béng dén dudc duy tri nhd hoi thiy ngin. Qud
trinh phét xa dién t tf tim dén kém theo sy phat sinh tia tif ngoai, cdc tia ndy dip vao
16p bdt huynh quang trén thanh béng den, lam cho cac dién t trong 18p ngoai cla 16p
bdt nay nhdy mic nang luong gidi ph0110 cdc photon dnh sdng. Do viy ta néi dnh sang
dén huynh quang la 4nh sdng thi cip. Pén huynh quang b6 tri & ludi dién xoay chiéu
mdt pha nén khi dong di€n d61 chiéu, sy phéng dién cling d8i vi tri giffa hai dién cuc.
Do tan so clia dong dién xoay chiéu 1a 50 Hz nén dong dién qua dén déi chiéu 50 1in
trong mdt gidy. Sy 81 chiéu dién ra qud nhanh nén mit thudng ta khé nhén thay.
Nhung néu trong mét phdng ¢6 s& béng den huynh quang trén 20 bong thi s€ tao ra sy
sdng 01 dong thai lam cho mit ngudi khé chiu, thdm chi gay 40 gidc cho ngudi & trong
phong d6é va dé gdy tai nan do 40 teéng vé hoat dong clia cdc thiét bi b& i trong
phong. Vi vdy, quy pham ldp dat thi€t bi dién quy dinh khi sO béng deén huynh quang
trong mo6t phong trén 20 béng, phdi mic vao 2 pha g 1én nhiim thay ddi thdi gian
ddng nhip nhdy cla dén dé tao ra mdc do sdng déu trong phong.
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Cdc thong sd ¢o bdn clia béng dén huynh quang:

Nhiét d6 mau: 2800 - 6500°K;
IRC: 55-92

Quang hiéu: 40 - 105 Im/W;
Tudi tho: 7000 - 10000 h

Cic béng dén huynh quang cho nhiéu mau sdc 4nh sdng khdc nhau, phu thudc
cdc chdt c6 trong 16p bot huynh quang bdi trén thanh 6ng va dp sudt khi trong 8ng.
Pugc st dung phd bi€n nhat 12 dén huynh quang cho dnh sdng trdng vi nguén sdng
dai, 4nh sing mat diu gan gi6ng dnh sdng ban ngay va cd ban so véi béng dén nung
sdng tiét kiém dién ning hon nhiéu (Quang higu cao hon nhiéu so véi dén nung
sang. Vi du: Béng dén nung sing 40W c¢6 quang thong 14 370lm, bong dén huynh
quang 40W 4nh sing mit tr¥i ¢6 quang thdng 2200lm). Riéng v€ béng dén huynh
quang anh sdng tring ngudi ta ch€ tao chia thanh ba loai dugc goi tén theo mau sic,
vdi cdc théng s& xem trong bang phu luc 1.7.

Tuy nhién, béng dén huynh quang ¢é nhugc di€m 12 c¢dng kénh vi chiéu dai
dén 1dn khé 14p dit & noi chit chdi. Béng dén huynh quang c¢6 nhiéu b phin,
béng dén, mdi dén, chin dén, chidn luu...), nén xdc xudt hv hdng I6n. Chin dén
hd ra bén ngoai, nén dén huynh quang khéng st dung & ndi ¢6 hod chdt &n mon, -
noi ¢é khi d& bdc chdy hay noi méi trudng 4m udt (ngdy nay di ¢ nhiéu kiéu
chan d&n mdi khdc phuc dugc nhugce diém niy). Pac biét khéng nén st dung
béng dén huynh quang dé€ chi€u sdng dudng di & ngoai trdi (vi chiéu dai dén 16n
d& gdy gy cham chip khi c¢6 gid, bio). Khi dién 4p dat vao dén huynh quang
sut gidm 15% so vdi dién 4p dinh mdc cia dén hodc nhiét d6 méi trudng noi dat
den xudng dudi 5°C thi dén rat khé bit sdng.

Trong bd d&n HQ c¢6 chin luu cfu tao tif cic diy ddng quin trén 15i thép dé thuc
-hién nhiém vu: Tao dién 4p mdi dén, han ché dong dién d5t nong tim dén, chin luu
nay lam viéc nhu mot cudn cdm, do dé hé s8 cong sudt cose clia dén chi vao khodng
0,6. Mudn khic phuc tinh trang cose thip dé ¢ hé s§ cong suit cose gin bing 1, ta
phdi mic thém tu dién ndi ti€p véi chdn luu hodc song song véi ¢d mach dién dén
dé€ cos = 0,85. Chan luu ciing 12 mdt thi€t bi tién thu dién dudi dang nhiét ning,
dong dién qua chin luu d6t néng diy dbng va 15i thép), nén né ciing tiéu thu .mdt
phin cdng suit dién (vio khodng mdt phin ba céng suit béng dén). PE khic phuc
hién twgng nhap nhdy khi khdi dong ngudi ta ché tao ra chdn luu dién tf bing mach
ban din, khi d6 tiéu t8n dién nidng cho chidn luu gidm va ciing loai trit dugc hién
trgng nhap nhdy, dén sang ngay khi bat, hé s& cong suit coso = 0,96.

& nhitng noi san xudt ¢6 cdc may mée van hanh véi (dc d6 va tin s§ khdc thn 56
dao dong cla dén huynh quang, dé sinh ra hién twgng o gidc cho con ngudi, nhit 13
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khi ¢ong nhin mét méi. Hién tugng nay d& giy ra tai nan cho c¢dng nhan. Vi vdy can
han ché st dung d&én huynh quang & cic phin xudng gia cdng cd khi, 16 quay, ép
nhua v.v...

Dong di€én qua dén huynh guang tinh theo c¢Ong thiuc (1-2):
_ Py+Po
- U,.cos@

1 (A)

Trong d6: Pg4- cOng suit trén bong dén ,W;

Pc1, - ¢dng sudt cia chdn luu Pop = 5_"—4 W

1.4.2.4 Béng den compacte, ky hiéu la den CP, béng dén chiv U hodc bong den TKINL

Pé gidi quyét cdc han ch€ ca béng dén huynh quang, ngudi ta ché tao bong dén
colmpacte (tdng hgp béng dén huynh quang va béng dén nung sing). Con goi la
béng dén ti€t kiém nidng lugng, dén TKNL), vi dic tinh ¢o bdn 14 loai dén nay
tiéu thu it dién ning ma cho quang théng 1én tuong tu bong dén huynh quang
Pén nung sing cng suit 15W chi cho 102 lumen, dén compacte c¢ong sudt 13W
(it hon 2W) cho d€n 900 lumen gip gin 9 14n. Hinh ddng dén bong hinh 8ng ki€u
dén huynh quang, dudi xody giéng dén nung sdng, dé mic vao mach dién nhy
dén nung sang.

V& ciu tao: Kich thuc den nhd gon, mbi dng dén duge udn hinh chit U, 6ng dén
¢4 dudng kinh 8ng tit 7 dén 12 mm va ¢6 dudi dén nhu béng d&n nung sdng. Béng
den compacte ¢6 quang thdng tuong tu bong HQ cing ¢dng suft, cac bd phan khdi
déng, chan lwu 1a mach dién t& nhd gon niim ngay trong dudi den. Pen d& ldp rdp
nhu dén nung sdng. Bén ¢6 tudi tho cao, quang thong 16n.

Pén lam viéc nhw nguyén 1y ctia dén huynh quang, nhung vdi mach khdi dong
bing dién t& di thu gon kich thudc dén nhiéu lin, 1am cho dén gon dep, dé ldp dit,
d& khdi dong, it t6n dién d€ tao ra lugng dnh sdng nhiéu hon. Bén sdng ngay khi bat
cong tic, khong ¢6 hién tugng nhap nhdy, phit hgp cho viée chon dén dé chigu sing
lam viéc va chi€u sdng trang tri cho céng trinh.

Béng dén compacte duge ché tao véi béng ¢6 1 6ng chit U, cong sudt béng
déntir3,5,7,9W; béng cd 2 &ng chi U, cong suat bong dén tir 11,13W; bong ¢6
3 8ng ch U: Cong sudt béng dén tir 15, 18W, bong c6 4 6ng chir U: Cong sudt
béng dén 26 - 52W; Cong ty bién quang Viét Nam di ché€ tao ra cdc loai dén
compacte cé 6ng thing va 6ng xoin lam thu ngdn chiéu dai Ong dén, cling Ja tao
ra dugc mdt ki€u ddng béng dén trang tri. Cdc didc tinh cla dén compacte xem
trong phu luc 1.8,
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Diéu khdc biét v6i den HQ 1a dén compacte sang ngay khi bét, khéng ¢6 thai
gian moi dén. Khi dién dp sut gidm, thim chi dén 50% bdng dén vin sing, tuy
khéng dat d€n quang thong tiéu chufin cta nha sin xuat di cho.

Cdng thidc tinh dong dién 1dm viéc di qua dén la:

P

[= —
U, cosg

Trong d6: P - ¢dng sudt bong dén, W;
. U, - dién dp ddt vao hai cyc dén, V,
cosp = 0,96 - hé s& cong suit cia dén.
1.4.2.5. Béng dén cam ting dién ti
Bdng dén cdm ng dién tr 14 béng dén lam viéc trén nguyén ly cam dng dién i,
khéng cé dién cyc, tudi tho cao. Pic tinh clia dén nhy sau:

Nhiét dé mau: 3000 - 4000°K
IRC: > 80

Hiéu suit: 65 - 70 Im/W
Tudi tho : 60000 h

Pén nay dudc ché tao v6i mach cdm dng 12 bd phin kim loai ciia chao dén, con
goi 1a dén “Touch “ thudng sit dung trong phong ngu.

1.4.2.6. DPén phong dién

Go6m hai chiing loai:

- Bén phéng dién 16¢ sdng;

- Bén phéng dién hd quang.

* Pé&n phong dién 16e sang bao gém hai loai:

+ Dén Ide: dé? 16 sdng khodng 4m katdt: si dung 12‘1[{1 Bong dén loé sdng
dén chong dém, 6n 4p, dén cé quang thdng nho, céng suat
nhd moét vai W, cudng dd dong dién vai mA, quang thdng vai lumen..

Céu tao dén:

- Béng thuiy tinh chiu nhiét;

- Dién cuc bing dong dién gidi;

- Khi trong dén 12 hdi thdy ngin hodc hdn hgp khi ¢ dp sudt tir 5 - 25mmHg;

- bién dp van hanh 70 - 300V;

- Dién trd cla dén tir 5.10% - 3.10°Q,

So dé ndi den: Pén mic song song trong mach dién dé lam dén bdo hiéu hoidc
dén én 4p.
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+ Pbén 0ng cao thé:

Cé cdc dic tinh sau: Pén lde sdng khodng duong katdt, st dung lam den trang tri.

Cdu tgo dén:

Peén c6 dudng kinh Ong thiy tinh nhé hon 2,5cm, chi€u dai béng tay y tir 100mm
d&n 5 - 6m. Chiéu dai béng den cang dai thi 4p suit hai trong béng phdi cang cao (1 5
d&n 20mmHg), quang thong dén cang 16n va dién thé hai dau bdng cling cang 1én (1
500V dén 25k V). DPen ¢6 nhiéu loai véi miu siic 4nh sdng tuy ¥, hinh ddng da dang (tv
do udn &ng den theo hinh ddng vat thé hodc chif viét bing dén ¢on dé trang uf). Mau
sic dnh sdng cta dén phu thude chdt khf nap trong dng, xem trong phu luc 1.10.

Tudi tho ctia dén 2000 h. S¢ d6 médc dén xem trong hinh 1.8:

Chén oy * ,
| B -
hginh guang Hei thuj ngan [;E
L »
Bién cye Do

Pl £TT

Starter

?__—_————

Hink 1.8: Mach cdp dién cho dén éng cao thé

Mau sic ctia dén 8ng cao thé

Loai khi Mau sic cia d&n Loai khi Maiu sic cla dén
Argon Xanh lam Ne+Hoa giai+TTUran | Xanh la
Ncon Hong C0O, Tring
Helium Cam Krypton Tim nhat
Nec + Hoa gidi { Xanh dudng Xenon Xanh lo

* Pén phéng dién hd quang:
Pic diém: Dén lam viée trong hd quang tao ra khi cac chat khi bdc hai. Ap suit hoi
trong dén rit 16n wr 1 at dén 20 at(1at = 760 mmHg). Pén ¢6 quang thdng rit Idn, nén
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pham vi chiu sdng rong. Bén duge sit dung chil y&u d€ chi€u sing ngoai wdti; chi
-~ - - -a 7 [P ¢ - - - n A ~ LR s syt “ .

dung dén phéng dién dé chi€u sing trong nha khi ¢ yéu ciu dd roi rit 16n v6i nha ¢

chigu cao rén 8 mét. Bé ddm bdo an toan phdi dit dén trong chup bio vé phong nd.

bén phong dién hd quang dudc chia ra 3 loai tiy thude dp sudt khi trong dén:

- Pén hé quang ép SUé./t th:{p Dudi lat Trong dén Sfl’ dung hat lOﬂl
- Pén hd guang 4p sudt cao: T 2at dén 10 at khi b&c hdi 12 khi Natri

- Pén hé quang dp sudt cyc cao: trén 20at va khi thuy ngin

+ Peén hoi Natri dp suit thap:

Céu tgo: Ngodi cung 1a béng thiy tinh chiu nhiét, phi bdt huynh quang bén trong
thanh béng. Bén trong béng dén ¢é mdt ng phdng dang dng thing hoidc dng hinh
chit U, hai diu dng c¢6 gid dd, chita hoi natri d4p suat 0,001 mmHg, dnh sdng don sdc
mau vang do. Pudi dén xoay ¢ nhu dudi dén nung sdng.

Nhigt do mau: 1000 °K;

IRC: 0, anh sdang don sic ving, cam);
Quang hi¢u: 100 - 200 Im/W;

Tudi tho: 8000h.

Cdc dic tinh cla dén Natri dp sudt thip xem phu luc 1.9.

beén sir dung chi€u sdng dudng di trong cdc khu dan cu,dudng ndi bd hodc dudng
phd budn ban.

+ Dé&n hoi Natri 4p sudt cao: (cdn goi 1a dén sodium)

Céu tao: Ngoéi cung la béng thiy tinh chiu nhiét, phi bét huynh quang bén trong
thinh bong. Ong phéng thing hodc chit U (xem hinh 1.8) lam bing thach anh cé
diém néng chiy tdi 1000°C, nhiét d6 tai tim hd quang t6i 6000°C, gidm din khi ra
ngoai thinh ng con 800°C. Hai ddu &ng phéng ¢6 hai dién cic chinh bing vonfram
¢6 tdm cdc dioxyt kiém thd, khong c6 bd phdn d6t néng dién cuc trude. Ngoai hai
di€n cure chinh con 6 thém mét dién cyc phu (dén hai cuc) hodc ¢é hai cyc phu (dén
bdn cyc). Cdc cye phy ndy lAm biing kim loai thutng, mi cyc phu dit gin mdt cuc
chinh vi ndi véi cue chinh qua mot dién trd.

Nhiét do mau: 2000 - 2500°K;
[RC: 20 - 80

Hiéu sudt: 70 - 120 lm/W;
Tudi tho: 10000 h

Pén Natri dp sudt cao ciin dit trong v4 bdo vé dé dé phong nd béng den gay nguy
hiém cho nhitng ngudi ditng gin noi dit dén. N&u dung d€ chi€u sdng trong nha thi
phdi dit & nai ¢ chiéu cao trén 8m.
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Hinh 1.9: Béng dén sodium Hinh 1.10: Chup dén cao dp
dnh sdng vang thiy ngdn, sodium

Nguyén ly lam viéc:

bén st dung chi€u sdng ngoai troi,
dudng cao tdc, quing trudng, nha ga, sdn
bay .. Cdc dén phéng dién c¢é chian luu
hodc khong c¢é chdn luu, loai truc ti€p)
déu phai c6 thdi gian moi dén tor 12 dén
29 phiit, 4nh sdng ti¥ d3, xanh tim chuyén
sang sdng tring (dén cao 4p thiy ngén)
hodc vang sdm(sodium). Khi bi mét dién,
phdi ¢6 thdi gian d€ ngudi d&n, khodng 4
phidt) mdi lap lai chu ky phéng di€n mdi
cho dén.

Pén duge diéu khién riéng hodc tip trung bing dptomat hodc mit quang dién tif
chinh dinh theo 4nh sdng mat trdi. Pidc tinh cda dén xem trong phu luc 1.10.

Hinh 1.11: Bong dén cao dp

1.4.3. Chup deén

P& ting cudng hidu qua chi€u sing, € ddm bao t3i da dnh sdng tf béng dén phat
ra huéng t6i ndi cin chi€u sing, d€ bio vé cdc bd phan dé v3 cia bong dén va dac
biét 1a d€ chdng chéi, ngudi ta st dung cdc loai chup dén. Cén cif vat li¢u céu tao
chup dén, vi tri b6 trf dén, cdch si dung chup dén, phin quang thong dwa d&n mat
lam viéc, ngudi ta ¢6 thé phan loai chup dén theo cdc cdch nhu sau:

1.4.3.1. Phén loai chup den theo vt li¢u cdu tao chup den
. + Chup dén cdn sdng: La loai chup dén cdn trd dnh sdng vé mot phia nao dé: Bao

gdm chup dén bing bétdng, gom, sif, ton, thach cao.. Loai chup dén nay cho phép

chin 4nh sing vé phia cin cén trd va ting cudng 4nh sdng & phia khdc can thi€t dnh
sdng nhiéu hon bing cdch son hodc xi ma mit trong chup dén cic loai vdt liéu phédn
xa dnh sdng 5t nhu niken, bac, magié, thiéc.. Chup dén cin sdng dimng cho nhitng
ndi ¢6 yéu ciu dd roi cao.
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+ Chyp dén khéng cdn sdng: La loai chup dén cho dnh sang xuyén qua lam biing
cdc vit ligu: Nhua, gidy vdi, da.. Khi 4nh sdng xuyén qua chup dén, quang théng
den s€ bi gidm khodng 5-10%, nhung dong thdi gidm d6 chéi cia dén. Cin chon
chup dén hop ly vdi tirng doi tugng sit dung dé khong gidm do roi qud mutc vi diéu
d6 bit bude phai Jip dit thém den dé€ ddm bdo dd roi yéu ciu lam ting chi phi 1ap
diat den. Chup dén khdng cén sing ding cho nhitng noi ¢6 yéu ciu dd roi thap.
Thudng dung d€ trang trf, [Am cdc dén cham, dén tudng, dén ngy.

1.4.3.2. Phéan logi chup deén theo khd ndng phén bo dnh sdng (dua vao duiong
phét quang) |

+ Chup dén chiéu sdng tryc tiép
(Chup dén tric chiéu):

Anh sdng tit dén ¢hd y&u di thing
d&n ban lam viéc, sin nhi sdng, trin
nha va nita phin twdng phia trén bi
t&1 hon. Chup dén loai nay ding cho
nhitng noi ¢6 khdéng gian rong, yéu
cdu do roi 16n, nhu nha lam viée, Hinh 1.12: Pén truc chiéu dm trin
phong thi nghiém. Uu diém clia loai
chup d&n chiéu sdng tryc ti€p la tin dung hiu hét lugng 4nh sdng cta den phdtra va
thém cd phin dnh sdng phdn xa tIr bén trong chup dén nhd cdc chdt Liéu phan xa
bén trong chup dén (cdc chup dén van nang hodc dén c6 chup hinh 10ng mdng thi
han ch& phin 4nh sdng chi€u 1én trdn nhd). Chup dén tryc chi€u duge ché tao theo
cdu tao cua loai béng dén 13 dén nung sidng, dén compacte hodc dén huynh quang.
Piy ciing chinh 12 loai chup d&n chin sing vé m&t phia (xem hinh 1.12).

Chup d&n tryc chi€u con st dung kém theo cdc bd phin phin tdn dnh sdng ldp &
mit dudi cda chup dén, cdn trd dnh sdng choéi phdt ra tir tim den. Vi du: mat dudi
chup dén tryc chi€u c6 1u6i phin tin dnh sang, ¢6 kinh md, kinh hoa, rém tdn sdng,
ki€u chup dén xuong cé ... dit sdt trdn, dit Am trin hay treo cdch trdin mot khodng. .
Khi sit dung chup dén c6 thém bd phén tdn quang thi gidm chéi va ting d6 sdng dua
dén mit lAm viéc (xem hinh 1.13). ‘

Hinh 13: Chup dén dm tréin
1. Kiéu xuong cd; 2. Kiéu c6 udi tdn sdng; 3. Kiéu kinh mo.
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Chup dén tre chi€u tin dung dnh sing phét ra tir ngubn sing nhi€u nhit. Vi viy,
khi yéu cdu ¢6 do roi 1dn trén mit 1am viée, ngudi ta ludn st dung chup dén truc chi€u
dé chi€u sdng trige ti€p. Vi du: chiéu sdng phong hoc, phong lam viée, xudng sdn xuft ...

Khi st dung chup dén truc chi€u, tiy theo vi trf dit dén [ Am trin, sdt trin hay
treo cdch trin mot khodng ma dnh sdng trong phong tod rOng todn cin phong ké cd
tran nhi, hodc chi chi€u sdng sin nha cung khodng tudng phia sdt sin nha, hodc chi
chi€u sdng phin san nhd. Phin dnh sdng phét ra rong hoidc hep, cudng dd 16n hoidc
nhd con phu thudc vi tf tuong doi ctia bong dén va chup dén, khi géc bdo vé 16n thi
dnh sdng téa rong va cudng do y&u hon.

+ Chup dén chiéu sdng bdn truc tiép (Bdn truc chiéu)

Vdi loai chup den nay, dnh sdng tr dén phdtra
phin bd déu hon cho cé trin va tudng phia trén.
Ki€u d&n nay st dung cho cdc cin phong cao, ndi
lam viéc yén tinh. Bdn truc chi€u st dung cdc
loai chup dén lam biing thay tinh hoac nhya md,
treo cich trin. Chup dén nay cho phép tao khong
gian m3 ¢é dnh sdng chan hoa, tao sy thda mdi
nhe nhing. St dung chup dén nay dé chiéu sdng
thu vién, phong nghi, phong chd ..

Hinh 1.14: Pén bong long

+ Chup dén chiéu sdng hén hop (Truc gidn chi€u hodc bdn gidn chiéu)

St dung cho nhitng ndi ¢6 yéu cau do sdng
chung khéng cao chi dé quan sdt va di lai, cén
phin b3 déu, khéng chéi. Nhung ndi lam viée thi
yéu cdu ¢6 do roi 16n. Pén chi€u sdng chung ¢4
thé bo uf wén trdn, wén twdng, ¢ thé dit ndi

hodc dit ngdm trén trin, dén ¢ thé gdn st trén
hodc treo trong khéng gian nhi tiy thudc yéu cdu  Hink 1.15: Dén truc gidn chiéu
chi€u sdng va trang tri ndi that. Bén dé lam viéc
con goi 1a dén chiu sdng cuc bd duge b trf gan
nGi yéu ciu chi€u sdng. Loai chup dén nay dudc

‘i - - -2 ~ N
sit dung cho cdc phong trién ldm, bdo tang ...
+ Chup dén chiéu sding dong déu (Toan chiéu):

Vi chup dén hinh cdu thdy tinh miu sifa,
hodc bdn ¢du mau sifa dnh sdng chi€u déu ra

moi hudng va gidm chdi khéng cho thdy tim Hinh L16: Dén ciu miu siia
dén, do roi thdp vi quang théng gidm trén 10%, gdn trén tuong
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dén dugce st dung chiéu sdng hanh lang, cdu thang hoic nhitng noi khéng ¢d nhu

cau do roi 1dn

Thidm chi ding chi€u sdng cdng vién hodc nhitng duding di bd, dudng dao.

V3i chup dén hinh cau thdy tinh trong, ta nhin thiy r6 tim dén, gdy chéi dudce
str dung & ¢cOng vién, vudn hoa, dudng di dao.. véi muc dich khong cin ting cOng

suit dén.

+ Chiéu sdng gidn tiép (gidn chiéu):

Vi nhu cdu dnh sdng lan 1da déu
gidng dnh sdng ban ngay dudc st
dung chi€u sing cho nhifng noi yén
tfinh, nhitng noi ¢é trdn nha cao, tao
cdm gide d€ chiu thyu thdi cho ngudi st
dung. Ngudi ta ding dén gidn chiéu.
Cdc dén duge bd i ngdm bén trong
k&t cdu xdy dung, hodc st dung loai
chup dén kiéu cdi 10, cdi dia dé che
diu bong dén. Anh sdng tir dén phat
ra, di dén tran nhd réi méi phan xa lai
chiu sdng cdn phong. St dung chup
dén chi€u sdng loai nly, khi gian
phong yéu ciu do roi nhd. Uu diém la
khong choi mit, néu gian phong ¢6
yéu ciu dd roi 16n thi phai bd tf rat
nhiéu dén. Loai chiu sdng nay ding
cho phong ngd, phong khich hodc
nhitng noi hdi hop ti€p khdch trang tri
trang nhd sang trong phdi hop vdi cdc
vit lidu trang tf khdc nhu trin thach

cao, rém che cira ...
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Hinh 1.18: Ldp dén dm trong g0 trin
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Hinh 1.18: Dén phu
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1.4.4.Cac phudng thifc chi€u sang trong nha

Phan loai theo dic tinh phdi quang xem trong bdng sau:

Hinh 1.19: Pén mdt éch

Loai

Dic tinh phdi quang

Pic diém
phin b8 dnh sdng

Ndi st dung

Truc chi€u

<.
=

90% - 100%: dnh
sdng roi xudng

10% - 0%: anh sdng
roi ién

Nha rat cao nhu hdi
trudng, xudng,
phong lam viéc,
phong hoc...

Bdn truc chiéu

M

10% - 40%: 4nh sdng
roi lén

90% - 60%: é4nh sdng
roi xuéng

Nha cao vira ¢é trin
nhu: thu vién, vin
phong

Toan chiéu

il

( u

Anh sdng phan bd
d&u cho moi ndi trén
mit bing cin chi€u
sang

Hanh lang, ciu
thang, ndi déng
ngudi qua lai

Bidn gidn chi€u

D) | |

60% - 90%: 4nh sdng
roi lén

40% - 10%: 4nh sang
roi xudng

Phong vé, phong
chd, khiach san
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w A
bic diém

AT . Noi str dun
phdn bd 4nh sang g

Loai DBic tinh phéi quang

Gin chié
14n chiéu 10% - 0%: 4nh sdng

roi xudng Phong ngd, rap hdt,

C_Q 90% - 100%: 4nh phdng bénh nhin...
sdng roi lén

1.4.4.1. Phén loai chup dén theo khd ndng thich ting v6i moi triong

Ngoai cdch phan b chup dén theo phuong thifc phan b8 dnh sdng da k& § wén,
con ¢6 nhitng loai chup dén dugc ché tao v6i nhitng muc dich vt ly dit biét nhu:
d&n phong bui, phong nudc, phong nd.

- Dén phong bui: Ngin khong cho bui bam vao mat ngoai va chui vao bén trong
chup d&én. Ding cho nhifng ndi nhiéu bui nhu: dudng giao théng, nha mdy xi ming,
nci khai thac d4..

- Pén phong néd: C6 vo day khodng 1 cm, chiu dp luc cao, ngin khong cho béng
deén bi nd v&, bin minh ra ngoai giy tai nan cho ngudi st dung. Dung cho nhiing noi
¢S dp sudt cao, ndi ¢6 cha't khi b&c hoi, khi gdy chdy, nd, trong cdch dudng him,
duding dng 4dp luc cao, kho xing dau ...

- Bén phong nude: st dung vit liéu khong ngdm nudc bé trf noi 4m udt: nha tdm,
ngodi trgji, cdc tAng ham ... .

Ngay nay, cong nghiép ché tao chup dén phit trién manh mé, tao thinh mot nghé
ch& tao chup dén vdi di loai vat liéu khdc nhau nhim muc dich tham gia trang tri
ndi that, ngoai that cho cin nhd va cho c¢éd cdnh quan do thi.

Du6i diy xin gidi thi€u mat vai kiéu chup dén ngoai triji:

Hinh 1.21: Pén ddt trong sdn vieon
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Hinh 1.22: Pén chiéu sdng bén ngodi nha

Dé chifu sang trong nha ¢ thé s dung cdc phudng thifc chidu sdng: Chiéu sdng
chung déu, chi€u sing chung chia ra khu vuc hoic chi€u sing hdn hop. Theo quy
pham vé chiéu sang khdng cho phép sif dung phuong thitc chi€u sing cuc b ddn déc.

1. Chiéu sdng chung déu

La phuong thic chi€u sing ddm bdo d0 roi dong déu trén mit nhin dnh sdng, mat
lam viéc). St dung phuong thifc ndy cho nhifng noi ¢ cbng viéc giéng nhau cho
ciing d8i tugng s dung nhu nhau. Vi du: 16p hoc, nha hanh chinh, céc gian sanh, cic
gian ban hang bdch hoa, trién 1dm chung .. Cdc vi trf trén ban hoc, trén bang den,
ban lam viéc, ban trung bay hang héa déu cé chung d6 roi tiéu chudn. '

Thyc hién phuong thite chi€u sang chung déu ¢ thé bd tri den trén tran tzo thanh
cdc hinh chit nhat hodc hinh vudng, hinh thoi, v6i cédc dinh [a tAm cdc dén, clng cd
thé b6 tri ty do theo yéu cdu vé ki€n tric clia tran nha.

o . Knu chiu hinh ch nhat
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Hop dén HQ - 2x40W - 220V

Chup dén s dung trong phuong thifc chi€u sdng chung déu nén chon cic loai
chup truc chi€u néu dd roi yéu cdu Idn, hoic gidn chi€u néu d6 roi yéu ciu nhd. BE
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ddm bdo chdt lugng dnh sdng theo yéu ciu st dung, cin chon Iwra ding loai dén cé
mau sic dnh sdng phi hgp véi mau sic trang trf trén trin, tudng cling nhu mau sic
clia nén nha. Céch bd urf dén HQ trén trin trong chidu sing chung déu ¢ thé nhu
“trong hinh trén day. |

Dic biét ddi v6i nhitng khdng gian rong nhu nha kho, gian ban hang bich hod ¢6
b& trf nhiéu loai hang hod khéc nhau theo tirng khu vuc riéng, c6 yéu ciu chi€u sing
khdc nhau thi chi cin b& tri dén chiéu sdng ddng déu trong tirmg khu vie riéng do.

Vi du: Trong nha kho chung clia mdt xi nghiép cia nganh dét may, ¢4 khu vuc
chtta nguyén liéu thd ¢6 yéu cau dd roi thap, c6 khu vuc chita phu kién loai 16n thay
th€ trong mdy dét, ¢6 khu vuc chita phu kién loai nhd thay thé trong mdy dét c6 yéu
cdu dd roi cao hon. Khi d6, ¢an b6 tri dén cho cdc khu vuc v6i d6 roi khdac nhau. Néu
ding cling loai dé&n thi s& dén trong tirng khu virc nhiéu it khdc nhau; hoidc st dung
céc loai dén khdc nhau va cdch bd tri cao thap khdc nhau. Ta goi dé 1 chiu sdng

chung chia ra tung khu vyc.

2. Chiéu sdng hon hop

La phuong thitc chi€u sang két hop viéc ddm bdo do roi ddng déu trén toan khu
vuc lam viéce vi 6 ting cudng d6 roi dbi vdi nhitng noi ¢é nhu ciu cao hon. Khi dé
ngodi cdc dén chi€u sdng chung cin b trf thém dén cuc bd dé ting cudng d6 roi cho
nhitng ndi ¢6 nhu ciu cao. D6 roi trong chi€u sing chung dé€ quan st chung chi
chi€m 10 - 20% Ong d6 roi tiéu chudn. D6 roi ctia chi€u sing cuc bd trong pham vi
lam viéc ¢6 nhu cdu do roi cao chi€m 90 -80 % d6 roi tidu chudn.

Vidu:

- Trong xudng gia cdng cd khi tidu chuidn dé roi 1a 200 lux, phin dd roi cho chiéu
chung cho mit bing todn xudng dé quan sit, lvu thong chi€m 20% 1a 40 lux. Cin bd
tri thém dén tai rén ban dao tién d€ soi 1o vat gia cdng cho ¢bng nhin lam viéc véi
do roi 80% 1a 160 lux. Téng cOng dd roitrén ban tién 14 200 lux.

- Trong phin xudng ldp rdp dién ti¥, cdc chi tiét rat nhd, cin do roi rit cao c6 thé
lén d€n 500 - 700 lux trong pham vi ban ldp rap, 4nh sdng chidu chung trong gian
xudng chi cdn 100 - 150 lux d€ quan sdt theo ddi todn bo qud trinh sdn xudt, khi d6
cin thém dén ting cudng cho timg ban 1dp rip d€ dat d6 roi yéu ciu.

- Trong phdng mé chia bénh vién, binh thudng phai ¢6 dén d€ db roi trong phong
dat khodng 200 lux d€ cdc y bac sy chudn bi dung cu phiu thuit, nhung khi ti€n hanh
md, can b trf thém bo deén md ting cuding vdi dd roi khoang 2000 d&n 3000 lux.

- Trong phong trung bay & cdc bdo tang, cic méu vit quan trong, cdc tAm tranh
quy déu cin ting cudng do roi vdi miu sic 4nh sdng phit hgp mau rén cdc bic
tranh d€ lam 3 nét cdc chi Hét ddc biét cho ngudi xem. Ngudi ta thudng bd tri thém
dén chi€u soi 16 cdc gée d6 dac biét trén bite tranh.
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Chi€u sdng hdn hgp a phudng thidc chi€u sdng duge st dung cho nhitng ndi lam
viéc chuyén nghiép, cdc phong triém 1am, phong trung bay héi hoa, cdc xudng san
xuit yéu ciu tinh chinh xdc cac hodc cdc phong thi nghiém muc dich 14 tao dd 4nh
sdng lam viéc, khdong ling phi va khéng gdy chéi.

1.4.5. Cdc hé théng chi€u sing biing dién

D€ didm bdo an toan cip dién cho cdng trinh nhat 1a vé phuong dién chiéu sdng,
ta st dung cdc hé théng chi€u sdng bang dién nhu sau:

1.4.5.1. Hg théng chiéu séng dién lam vigc

Hé th&ng chi€u sing dién lam viéc gdm cdc dén dién dugc cap dién tif ngudn cip
dién chinh cho c.(")ng trinh, chd y&u 1 tit IuSi dién cta khu virc. Ty theo tim quan
trong cla céng trinh v& nhu cdu chi€u sdng am viéc ma chon ngudn cung cip dién
cho hé thong nay tir mdt, hai hodc ba noi khdc nhau. N&u khdng cé diéu kién 18y
dién tir nhidu ndi thi phai cé ngudn cip dién chi€u sdng du phong 1a cdc mdy phat
dién diesel hodc ngudn ning lugng khac nhu ning lugng mat wrdi, gid ..

Hé thong chi€u sang lam viéc dudce tinh chon theo tiéu chuén chi€u sdng va bd tri
cdc dén ¢6 dinh dé chi€u sdng am viée. Céc thi€t bi chiéu sdng dugc diéu khién doc
lap vdi nhau theo so dd da chon.

1.4.5.2. Hé thong chiéu sdng dién si ¢é

Hé thong chi€u sdng dién sy ¢ 1a hé théng chi€u sdng dién dugce s dung khi xdy
ra ¢dc sy ¢ nhu mat dién, chdy nd v.v... H& thong nay 12 bit bude ddi vdi nhitng noi
tip trung déng ngudi & (cé trén 50 ngudi), lam viéc nhu chung cu, cdc nha cong cOng
va cdc xi nghiép cong nghiép. Chi€u sdng sy ¢4 bao gdm hai loai:

- Hé thdng chiéu sdng dién su ¢6 lam viéc ddm bdo chi€u sdng ti€p tuc dé lam
viéc khi xdy ra cdc su ¢8 nhw mat dién ngudn chidu sdng lam vi€c, chdy nd, sip nha,
ddng dat v.v... H& théng nay duge cap dién tir ngudn riéng la cdc dudng ddy 1t lwdi
dién khdc 1udi cdp dién chinh clia cong trinh (hd loai 1) hodc tif cdc mdy phdt dién
hodc cdc binh dc quy (ngay nay céc loai dén ¢6 binh dequy sac dign tryc ti€p ti dién
1461, ¢6 hé thong déng mach ty dong khi ma't dién ludi dugc sif dung lam dén sy c0).
Hé thdng nay dam bio 90% lugng 4nh sdng d€ ti€p tuc lam viéc. Nhing noi tip
trung déng ngudi cdn ddm bio an toan tinh mang clia con ngudi (nhu phong md clia
bénh vién, sin bay, cdc c¢dng trudng xay dung, him md, cdc xi nghiép sadn xult cdc
sin phim dic biét phdi theo doi lién tuc ....);

- Hé théng chiéu sdng dién su c¢& an toan ddm bdo chi€u sing dé gitp ngudi
thodt ra khi ndi bi sy ¢8 mot cdch an toan. Cdc dén chidu sdng su cd an todn dugc
b6 tri & clta ra vao, 16i di, ciu thang, hanh lang, chd ré ngoit, vi tri Ién xudng tang
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Hinh 1.23: Cdc ky hiéu

1.4.6. Tinh todn chiéu sdang dién trén bdng dén chi déin

Sau khi tim hi€u vé cdc loai d&n, cdc loai chup dén, cdc dic tinh vd cdng
dung cua ching, cdch chon loai dén, cdch bd tri dén. Ta can ti€n hanh tinh todn
dé xdc dinh s6 lugng dén vi cdch bd tri dén d€ dat duge d6 roi theo tiéu chudn
quy dinh cho tirng d81 tugng duge chi€u sdng bing dién. Pdng thdi phdi hgp cdch
chon loai dén ¢ mau sdc dnh sdng phit hgp va bé tri dén theo thim m§ cia cong
trinh. Khi tinh todn chi€u sdng can duva vio nhitng quy dinh cu thé vé& d6 roi cho
mdi loai d6i tuong dé chinh 12 tiéu chudn chi€u sdng nhin tao néu trong muc
dudi day. '

Trong tinh todn thi€t k& chiéu sdng, cdc ciin cf quan trong 12 tiéu chuén do roi 81
thi¢u va nhiét dd mau d€ dat duge moi truGng anh sdng tién nghi nhu dnh siang ban
ngay. Ta ¢6 thé chon dén theo bidu dd Kruithof d&€ chon dén c6 nhiét d6 mau thich
hgp véi d6 roi yéu ciu cho cin phong dugc tinh chi€u sdng (hinh 1.24) gidi han trong
viung mdi trudng tién nghi.

Cong viée tinh todn thi€t k&€ chi€u sdng cu thé gdm cdc budc sau

- Tim hi€u nhiing yéu cdu cu th€ vé chi€u sdng cho cong trinh ¢d lién quan vé
hinh ddng, kich thude cin phong ,v& mau sidc trin, tudng, nén nha, cdc chi ti&t dic
biét vé ki€n tric can ting cudng do roi.

- Xdc dinh d6 roi tiéu chuin

- Chon ki€u d&n, kiu chup dén

- Chon phuong thitc chi€u sdng phi hop .

- Chon d cao treo dén theo yéu cdu chi€u sdng tién nghi c6 xem xét anh huong
d€n trang tri ndi that.

- Chon cdch b3 tri den phit hop yéu cdu vé phan bd dnh sdng va ¢ chd ¥ dén yéu

cdu vé trang tri ndi that.
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Hinh 1.24: Biéu dé Kruithof

1.4.6.1. Tiéu chudn chiéu sdng

La tiéu chudn quy dinh vé d6 roi trén mit lam viéc phy thudc cdng ning cua
cong trinh, chidu cao mit lam viéc, loai dén st dung. 3 Viét Nam, khi tinh todn
chi€u sdng cho cdc cong trinh ki€n tric ta st dung:

- Tidu chuin chifu sing nhén tao bén trong cong trinh (phu luc 1.11dén phu luc 1.13).

- Tiéu chudn chi€u sdng nhin tao bén ngoai cdng trinh (phu luc 1.14 d€n phy
luc 1.19).

Cic tiéu chuan nay do Bo Xay dung thay mdt Nha nude ban hanh nam 2001.
Ngoai ra con cin tham khdo tiéu chuén clia Hoi chi€u sdng Qudc & (Hudng din
thi€t k€& 1dp dit dién theo tiéu chu#n Quéc t€ IEC — Nha xudt bin khoa hoc k¥ thudt
Ha N&i ndm 2002).

Tiéu chuin chi€u sdng do B x4y dyng Viét Nam ban hanh quy dinh dd roi t6i
thi€u trén mat lam viée ddi vdi cdc not 8, lam viéc trong nha & hode ¢ong trinh
cong cong. Ngoai ra con ¢d ti€u chudn chi€u sdng trong nhi, ngoai tdi cho cdc
céng trinh thé duc thé thao, déu chudn chiéu sdng sdn xuét, tiéu chuin chiéu
sdng dudng di v.v.. ‘

Tiéu chuin chi€u sing duge xay dung trén cd s& cdn cif theo nhu cdu ¢dng viée
ctia ngudi st dung, kha nang cung cdp dién cta nganh dién va phi hop vdi cdc didu
kién vé khi hau, moi rudng § Viét Nam. Khi tinh todn chi€u sdng, cin st dung cic
tiéu chuin nay lam cd s& d€ dam bdo do roi 181 thiéu theo quy dinh. P31 véi nhitng
don vi khdng ¢6 tén trong bing tiéu chuin, ngudi thi€t k& cin chon cdc don vi ¢
chigc ning tuong ty d€ tinh. Khi cdn, c6 thé tham khdo thém cdc tiéu chudn Quéc t&
cia Hoi ddng k¥ thuit dién Qudc t& (IEC).
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Cdc tiéu chudn chifu sdng trong cong trinh cong nghiép khdng cho cu thé véi mdi
loai céng trinh, mdi loai sdn phdm. Khi 4p dung tiéu chudn chi€u sdng cdc cong
trinh ¢Ong nghiép, ngudi thi€t ké phai t xem xét d8i tugng chta vit nhin, mau sic
clia nén va do tuong phdn giifa vat nhin va nén dé w chon tri s6 d6 roi thich hop cho
déi wong minh thi€t k&, Viéc tinh todn nhu viy c6 tinh chit gid dinh, nén phdi tinh
lap nhiéu lan d€ chon phuong 4n 81 uu.

1.4.6.2. Chon logi dén

Trong thi€t k& chi€u sdng, viéc dau tién 1a cin chon loai dén thich hgp cho tiing
phong clia cong trinh, hay cho cd cong trinh trong cdc loai dén dd gidi thi€u trén
day, hoidc céc loai khic néu thdy phit hgp va dat yéu ciu thim my¥ theo cin cif cdc
chi tiéu:

- Nhiét d6 mau: d€ chon dén ¢é mau sic 4nh sdng thich hgp véi cdng viéc, hodc
thich hgp tAm 1y ngudi si dung (loai dnh sing néng hay dnh sdng lanh). Nhitng noi
lam viéc tdp trung cao, ddng ngudi nén chon dén cé nhiét d0 mau cao. Nhiing ndi
nghi ngdi, yén tinh, khi hgu mat mé nén chon d&n c6 nhiét dd mau thép.

- Chon chi s8 hoan mau IRC: phit hop véi mau sic cidn phén biét. Nhitng noi ¢d
nhu cdu hién mau dac trung nhu cdc tiém nit trang chon dén dnh sdng don sdc vang.
Nhitng noi ¢ nhu ciu phin biét mau sdc nhu phong in, phong v&, phong trién IEm
tranh chon d&n ¢6 chi s6 hoan mau cao trén 80. Chi€u sdng nhiing khong gian yéu
cAu thodng m4t, thu thdi chon dén dng sdng tring vai ki€u chi€u sdng gidn chiéu.

- Ngoai hai chi tiéu trén cin chon loai dén thich hgp v6i khéng gian 1dp ddt dén.
Pén huynh quang ¢6 chiéu dai ngubn sdng 18n, chi thich hdp véi nhitng noi rng rii,
yéu cau dé roi 16n. Khong nén ldp d&n huynh quang § nhitng ndi chit chdi, hodc
nhirng ndi ¢ trdn nhi qud cao, khé khin cho viéc thay thé sita chita vé sau.

1.4.6.3. Chon chup dén theo khéng gian kién triic

Pé tan dung dién ning ngudi ta thudng chon chup dén chi€u sing tryc tiép, vi
loai chup dén niy tip trung hdu hét dnh sdng dua dén ndi can chi€u sdng. Nhung do
yéu ciu cu thé cla tirng d&i trgng ma ta c6 thé chon ki€u chup dén chiéu sdng tryc
ti€p, bdn gidn ti€p hay gidn ti€p. Chon loai chup d&n nao, trudc hét 1a né phai phit
hop v6i ndi dy tinh 1dp dat. Trude hét 1a phit hop véi chiéu cao, chiéu rong gian
phong, phil hop véi kiéu trang tri ndi thit trong cin phong.

Khi muén c¢6é dnh sing v&i dd roi cao va ddng déu trén mit lam viéc dit song
song vGi mit sin ma khéng mudn c¢6é dnh sdng chi€u lén trin nha, ta st dung cdc
loai chup dén tryc chi€u lam bdng cdc vit liéu chidn sdng gin sat trin néu tran nha
thdp hoic treo cdch tran véi mot khodng cdch nao d6 néu trdn nha cao. Béng dén
duge b8 tri ndm siu bén trong chup dén sao cho géc bdo vé cda chup dén nhd hon
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45°. N&u mudn roi sdng thém tran nha thi phdi sit dung chyp dén c6 gée bao vé 1dn
hon 60° d€ béng den 16 ra khdi chup dén.

V&i quan niém khéng gian déng mau, ngudi ta phai st dung chi€u sdng gidn
chi€u, tife 14 dnh sdng tir den s& hudng dén tran nha, hodc cde tdm chidn phdn xa. Tia
phin xa xuit phat tif trdn nha hay cdc tim chin chi€u d&€n cdc vt nhin trén mit Jam
viee. Kiéu chi€u sing nay hoan toan khic phuc tinh trang c¢héi lod. Nhung v& mat
dién ning thi khd ton kém.

Tuy nhién, khéng phai lic nio ngudi ta ciing mudn chi€u sdng déu, trong trang tri
noi that, ngudi thi€t k€ Judn mudn tao cdc di€m nhan, vi viy viéc chon loai dén, bg
tri d&n tai mdi diém duge xem xét dudi gée d6 nghé thudt nhiéu hon nhim lam ndi
bat vi trf dugc luu ¥ d&n ngoai viée ddm bio d6 roi theo tiéu chudn.

Quan niém vé su déng déu dnh sing, hay tao khdng gian ¢6 anh sidng nhu ban
nedy khi€n ngudi ta dua ra nhidu kiéu chup dén mdi. Ngay nay, cdng nghé ch& tao
chup dén phat trién manh mé, nhiéu ki€u chup dén don gidn hay doc ddo dudc gidi
thiéu. Song ngudi thi€t k&€ phdi chon loai chup dén phi hgp vdi yéu cAu st dung dah
sing, phit hop vdi miu sdc tran wing va cha yé&u 12 phdi tao ti€n nghi cho ngudi s
dung va ¢é su hai hoa vdi ndi thi't clia cin nha. Chup dén ciing la bd phén trang tri
ndi thit nén ciing cin ngudi thiét k€ bd cong nghién citu Iya chon.

- Chon chup dén truc chi€u khi can d6 roi cao, chi€u sdng tip trung vio mit lam
viéc, khong cin chi trong chi€u sédng tran nha."

_ Chon chup dén bidn truc chi€u khi can d6 roi vira phdn nhung ngoai phin
chi€u sdng 1&n ban lam viéc con cin chi€u sdng trdn nha d€ quan sdt cdc trang trf
trén tran.

- Chon chup dén toan chi€u cho nhitng ndi di dao, phong chd, sinh chd, 161 di
xuyén qua nhit hanh lang.

- Ngoai ra trong nhitng m6i trudng lam viée ¢d yéu cdu dic biét thi phdi chon dén
theo khd niing thich nghi mdi trudng dé dim bdo an todn trong chiéu sdng dién vira
tiét kiém dién ning. Vi du: Noi bui badm nhiéu nhu nha mdy xi ming thi chon dén
phong bui; ngi dé chdy nhur kho xing, ndi sang chi€t nap gaz trong nha mdy thi chon
deén phong nd; noi c¢in yén tinh nhe nhang nhu thu vién, phong ngd, phong bénh
nhin chon chup dé&n gidn chiéu.

1.4.6.4. Chon chiéu cao treo dén

- P&i vdi nhitng cin phong chi sit dung lam phong ngt, nén han ch€ treo dén 1én
trin nha, ma chuyén sang treo trén wong hodc bd ti trong cdc gid d3 dat trén san.

- P61 v6i céc cong trinh cdng cong, khi cin tao khong gian thodng, réng 16n, nén
chon cdch treo dén sdt trdn hodc Am trin nhir sidu thi, hdi trudng, nha thi dau thé thao.
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- B6 cao treo den hgp 1y d€ 6 4nh sdng hidu qua, ti&t kiém dién ning va dim
bao an toan cho ngudi st dung. Vi du: khoéng st dung dén cao 4p trong nha c¢6 chiéu
cao dudi 8m) nhung phdi phit hgp vdi cao d§ cla cin phong. Pén treo trén tran phii
cdch san tir 2,5m trd 1én d€ bdo didm an toan, nhung khi dit dén trén tudng thi ¢6 thé
thdp hon 2,5m. Cdc dén trang tri trén tudng thi cd thé khong theo quy dinh nay vicé
thé 1dp dit theo trang tri ndi that.

- D&i v6i céc cOng trinh cdng nghiép, d6 cao treo d&n phu thudc kich thudc may
mac thi€t bi, kich thude vt nhin; do vy phdi tao dd cao thich hgp véi cdc dan treo
d&n. P&i vdi cde dén cuc bd phuc vu cho mdi ddi tugng nhin khdc nhau, ta cdn bd
tri sat vt nhin trong pham vi cho phép dé dat hiéu qud chi€u sdng cao va tiét kiém
dién nidng.

1.4.6.5. B6'tri dén

B& trf dén trong mét cin phong phu thudc nhu cdu phin bd dnh sdang, k&t cdu trdn
nha vi cd yéu cdu vé trang tri thim my trong cin phong. Pi vdi cdc phdng ¢6 trang
tri hodc da ngan cdch trdn thanh cdc & nhd thi can bd tri dén cho mbi 6. Pon gidn
nhi't 12 bd trf déu, cdc dén bd tri theo hinh chit nhat hay hinh thoi. N&u goi khodng
cdch cdc vi trf diat dén trong mdt diy 12 L thi khodng cich tir dén cudi ciing dén

twdng bing % dén % Trong cin phong hinh chit nhat, khodng cdch dén theo hai

chiéu ¢6 thé giéng nhau hodc khdc nhau. Nhitng céin phong cé cdc di bé téng ngan
céch trin thanh cdch phin riéng thi khi bd trf den phai 18y theo khodng trin gilta cdc
da bé téng d& bd tri cho hop 1y.

Nhitng cin phdng ¢6 trang tri bing tranh v& hodc cidc vat thé kién triic trén trdn
hodc trén tudng thi cin theo yéu cau trang tri d€ 1am ndi cdc cdc bifc tranh hodc vat
thé trang tri bing cdch b3 tri dén & nhitng vi tri thich hgp d€ ddm bdo chiéu sdng 5t
nhi't cho nhitng diém nhin cin thi€t. Khi d6 khong bit bude bé tri dén déu vdi cic
khoang cdch quy dinh. Hodc khdéng chi chon mét loai dén, mdt loai chup dén ma cé
thé chon nhiéu loai hon.

Ngiy nay, viéc st dung céc loai d&n dién d€ chi€u sdng trong va ngoai nha
khong chi don thudn 13 chi€u sdng ma cdn 12 trang tri nghé thuit. Chon ding loai
dén ¢6 mau sdc dnh sdng thich hgp, b tri d&n hop 1y ¢6 tic dung phuc vu ding muc
dich chiéu sdng déng théi lam ndi bit cdc chi tiét trang tri kién tric,ciing nhu cdc db
vit trang tri ndi that. Vi tri bS tri dén, chon loai dén, loai chup dén thich hop 1 vo
cing quan trong. Nhitng diém nhan thda min khi duge chidu sing ding chd va hop
ly. Nhiéu khi chi vi chon mau sic 4nh sdng dén thich hop di giy hitng thd cho ngudi
nhin. Vi du: Anh szing mau vang lam cho vang dep hon, trdi ciy, rau qua tudi hon,
ngon hdn, cdc do quan trung bay véi cdc ki€u ddng hip din hon, cin nha ndi bat ruc
rd hdn v.v..
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3 trong nha, den dién dudc bd tri trén tran, trén twdng hodc trén san. G mbi vi tri
dat den, tily theo loai chup dén, 4nh sdng s& chiéu tryc ti€p hodc gidn tiép vao udng
trdn sin véi nhitng mic d6 sdng t81 khdc nhau. Ngudi ta dd 1am nhiéu thi nghiém
va dic rit k&t qui d€ 4p dung trong viéc bd tri dén ddm bdo yéu cdu thim m¥ cho
c¢dng trinh.

1.4.6.6. Tinh todn chiéu sdng trong nha

Sau khi thue hién viéc chon lya loai dén va loai chup dén thich hgp, chon duge
cdch b6 trf dén thod min yéu ciu chi€u.sdng va trang tri, ta c&n tién hanh tinh todn
aé€ xdc dinh s6 lugng den, cong suit dén. BE tinh todn chi€u sang trong nha ta c6 thé
st dung cdc phuong phdp sau day:

1. Phuong phdp hé s6 loi dung quang thong

Phuong phdp hé s6 16i dung quang thdng la phudng phép don gidn cdn goi tat la
phuong phdp quang thong. Phuong phdp nay duge sit dung dé tinh chi€u sdng cho
cdc cin phong c6 nhu ciu chi€u sdng chung déu,

Cin ct theo tiéu chuin chi€u sdng nhén tao trong nha, theo trang tri ndi thd't cdn
phong, loai bong deén, chup dén duge chon dé tinh dugc téng quang théng cdn thiét
ciia mdt cin phong. Cin ot k&t qud tinh d€ xdc dinh s6 bong dén cén thiét theo loai
dén da chon.

Cac budc tinh cu thé nhy sau:

a) Xdc dinh mat lam viéc (mit st dung): La mat bing ndi ¢6 cdc cong vige cin
]am: mit ban, mit bing, mit gid sdch, mat san, mit sin thé thao v.v...

b) Chidu cao lam viéc hy: L2 khodng cdch tit noi mit 1am viéc dén mat san nim
ngang hodc mat ditng (tudng, bang hodc gid sich). Trong phong hoc, mat lam viéc la
mit ban vi mit bing. DS1 véi mat bang hay mat gia sdch: tinh tr gifta bdng dén san.
D3i voi mit gid sdch: tinh tif giffa gid sdch d&n san. Trong nha mau gido, mat lam viéc
chinh 1a mit san nha ndi cdc chau bé ngdi chot. Trong xi nghiép sin xuit, mit lam
vigc 12 ndi ¢6 cdc cdng viéc dang dugce quan sdt nhu mét ban mdy may, mit ban lap
rép v.v...

¢) Chiéu cao treo dén hy: Lakhodng cdch tif tran nha tdi deén. Phu thudc loat chup
d&n va phuong thic chiéu sing. Khi dén dit cang cao, hy nhd), dnh sdng phan bd
déu nhung dé€ ddm bdo do roi theo tiéu chudn, phdi s dung nhidu dén, cOng suat
dién tiéu thu cang phai 16n. P81 vdi cdc can phong thip cé thé dat den sat trin hoic
am trin. Trong cdc xudng sin xudt ¢6 khéng gian rong va cao, ¢6 thé treo dén thinh
tirng dan vdi chiéu cao hgp 1y d€ tan dung dnh sdng tir dén.
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Chon chiéu cao treo dén con phu thude vi tri 4nh sang tir den d&n mat lam viéc,
trong trudng hdp dén dat sdt tran, d&n dit 4m trin hodc dén dit trong cdc hop dén
chi€u dnh sdng 1én trin nha, 4nh sdng tir trin nha phin xa xudng ban lam viéc, khi
linh todn ta déu coi hy = 0.

] /\ - hd# éf hy=0

SN _

Mat [am viéc (mat ban) h
[ T ] v

M3t lam vigc (mat bing)

Y

Y
2 VI IIIILL I TSI SIS

Hinh 1.25: Cdc chiéu cao trong phong

d) Chiéu cao tinh todn, ky hiéu hy, tinh theo cdng thifc:

hy=H-h, ~h,

Trong d6: H - chiéu cao toan bd cin phong (m);
hjy- chiéu cao lam viéc (m);

hy - chiéu cao treo d&n (m).

e) Ty s6 cdch cao, ky hiéu: A
Khi b8 tri dén trén trin, do cao treo dén hay khodng cich giita cdc dén thay d6i
s& din tGi thay d6i sy phin bd 4nh sdng. Chidu cao treo den phu thudc chiéu cao cin
phong, doi tygng sit dung 4nh siang cho céng viéc. Pén treo cao thi su phian phdi 4nh
sdng déu, nhung d6 roi dén mit 1am viéc it do vay phdi diing nhiéu dén. N&u goi
khodng cdch gitta cdc dén 1a L va chiéu cao tinh todn lahy, goi ty s& cdch cao 1a A,
Y - L P e ~ b » d - *
dugce cho theo cdng thitc A = — . Can phoi hdp dd cao treo dén va khodng cdach gilta
i '
cdc dén d€ 4nh sdng trén ban lam viéc duoc ddng déu, gidm vi trf dit den.
Theo kinh nghiém tri s&:
A <1,5 dGi vdi den thdong thudng
A <1,25 d6i vdi d&n ¢6 chup chiéu siu ...

£) Chi s& hinh phong, ky hiéu @
Chi s& hinh phong 1a chi s& phu thudc hinh ddng,kich thudc cin phong, cdng
thde tinh:
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S

Q= 1-1
h, x(0,5 chu vi) (1-13)

Gia tri ¢ cho sin trong bang tra cho trong phu luc 1.21 thay ddi 4nh hudng dén
viéc tinh chi€u sdng trong pham vi tir 0,6 d&€n 5. Do d6 khi tinh todn néu < 0,6 thi tinh
v6i @ = 0,6 va khi ¢ > 5 thi tinh ¢ = 5, n€u 0,6 < ¢ < 5 thi phai ndi suy.

V&i can phong hinh chif nhat ¢6 chiéu ngang a va chiéu dai b thi:

S axb
B h, x0,5xchu vi - h, x(a+b)

¢

Trong d6: S - di€n tich cdn phong (mz);

a, b - chiéu dai, chiéu réng cin phong (m) — a + b = 0,5 chu vi;
hy, - chiéu cao tinh todn (m).

Vi cin phong 6 hinh dang bat ky: ta ¢ thé chia nhé mit san thanh nhitng phin
¢6 hinh dang c¢d ban nhu hinh vuéng, hinh chi¥ nhit... dé tinh dién tich, dién tich toan
cin phong tinh bing tdng dién tich cdc phin nhd; chu vi cin phong tinh theo toan bd
dudng bao san cdn phong.

g) Phdn xa cia trin tudng

Pen chiéu sdng vao trin nha, tudng nha, tiy theo mau sic cda vat liéu to tran
trding s& ¢6 su phan xa dnh siang khdc nhau duva d&n mit [am viée. Mau sic wén
twdng cing sdng, sy phin xa cang nhiéu va higng dnh sdng ndy b8 sung thém phan
anh sdng tif ngudn sing duwa t&i mit lam viéc. Diéu ndy cho phép gidm bdt viée bd
tri thém dén, ciing 13 ti€t kiém dién ning. Theo nghién ctu, ngudi ta cho phép tinh
todn su phan xa theo ty 1& phan trim dnh sdng chi€u vio wdng nha va tran nha theo
mau sic clia tdng va trin. Thong thudng, trin nha khé bam bui hon twdng nén khi
¢6 cling mau son, phdn xa 4dnh sdng I rdn bao giy cling nhiéu hon tf tudng. San
nha chii y&u 12 noi nhin dnh sédng hodc song song vdi mat lam viéc, nén ta thudng
khoéng dé cip dén dnh sdng phdn xa tif sin nha.

Ky hiéu: Goi hé s& phin xa dnh sdng cta trdn nha 12 py, hé s6 phdn xa dnh sing
cuia tudng nha p, A

Theo kinh nghiém ngudi ta quy dinh s phdn xa nay nhu sau:

Tran nha miu rat tring: pr= 10,70
Trin, wdng nha miu trdng vifa: Py, Pg= 0,50
Trin, tudng mau nhat: Pur, Prg = 0,30

Tran, tidng mau sam: Pur, Prg = 0,10
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Nhitng ndi yéu cau ¢6 db roi cao, dé ti€t kidm, ngudi ta sit dung son nuéc mau
tring hodc mau sdng d€ t6 wong nha hodc trin nha. Trin nhi nén chon ¢6 mau sdng
~ hon twong, do tudng dé bam bui hon trédn nha. Vi du, néu trdn va twdng cling son nudc

mau [rz'fng thi hé sé’phén Xxa cla tran chon la py = 0,70 va hé s6 phin xa cia tudng
chon 1& p,=0,50.

P&i véi cdn nhd khong ¢é Lafont (b&tdng trin hoic lgp ngdi, 1gp tdn), hodc nha
¢6 lafont 1am biing cdc vit liéu phan xa dnh sdng kém nhu tran gd ddnh vecni, son
PU, hé s8 phédn xa cia trin chon p, = 0,30;

P61 vdi nhitng ndi tudng sdm hodc khong c¢6 wdng, hodc tudng bing kinh ta chon
o =0,10 '

h) Hé s6 duy trit, k¢ hiéu K

Khi st dung dén dién, sau mot thdi gian, dnh sdng tit dén phdt ra s& suy giam do
su boc hoi clia tim dén va chd y&u la do bui bam vao bén ngoai béng dén (nén phdi
¢6 dinh k¥ lau bui bdm ngoai béng dén). Do viy khi tinh todn lugng quang thong can
thi€t d€ chon dén, ngudi ta dua thém mot phian quang théng vao khi thi€t k&€ ban dau
d€ ba vao lugng hao hut do sy gia héa clia dén va bui bam bam vio bén trong, bén

_ngoai béng dén bing cdch nhin thém hé s& dy trit K trong cdng thdc tinh t0ng quang
théng cho ciin phong. Hé s8 dy trit K cho trong phu luc 1.20.

i) Binh sud't danh sdng, ky hiéu Z
Pé dam bio chi€u sdng déu, dd roi & nai 161 nhit 161 thi€u ciing gin bing noi ¢
d6 roi trung binh, ngudi ta dua thém binh suit 4nh sdng Z vao cong thiic tinh téng .
quang thdng:
E

7 = min
E[b

Z 13 ty 1& giita do roi toi thi€u va d6 roi trung binh, ngudi ta cho phép chon
Z=0,8+09 “
j) Hé s6 1¢i dung quang thdng U

Quang thong mat lam viéc nhan duoc F
U= = _lv
‘ Téng quang thoéng ngudn sang phat ra 3

U la ty sO gita quang thong mit lam viéc nhin duge so v6i quang thong tong cla
cdc ngudn sdng phét ra. HE s6 nay phu thudc: Ki€u chup dén, loai deén, phdn xa cda
tiong nha va trdn nha, kich thudc cdn nha. Tri s& nay thu nhin dugc qua thyc
nghi¢m va dugc cho san trong phu luc 1.21.
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Ciéc budc tinh theo phuong phdp hé s8 1¢i dung quang thdng nhu sau:

- Céin clf cdng ndng cla can phong chon Epi, (don vi Lux) tra phu luc 1.11 dén 1.14;
- Tinh chiéu cao tinﬁ todn hy;

- Tinh dién tich cin phong (k¥ hiéu S, don vi m”);

- Tinh chi s6 hinh phong ¢;

- Chon loai dén va loai chup dén (ur chon);

- Chon hé s8 dy trit K (tra bang phu luc 1.20);

- Chon binh suét 4nh séng Z = 0,8 hodc Z = 0,9.

Ciin cf mau sic tran tudng d€ chon phén xa clia tran nha p, va phdn xa ciia tudng

nha p

- Tra phuy luc 1.21, tim gid trj cia U

NG1 suy tim U theo cdng thuc:

(U, ~Ux(e —¢p) (1-16)
G2 =P '

U=U, +

Trong d6: o ;- Gid tri lién ké trude ¢;

@z - gid tri lién k€ sau ¢;

U, - Gia tri Gng v3i @y

U, - gid tri dng vé1 @a.
- Sau d6 tinh quang thong trong toan phong (ky hi€u Fy) theo cong thifc:

B, xSxK
Fy= —[—j——xz— (lumen) (1-17)

Trong dé: Ee- 0 roi ti€u chudn (Pon vi lux) tra phu luc 1.11 dén phu lyc 1.13;

S - dién tich cin phong (m?);

K - hé s8 du trit , tra phu luc 1.20;

Z-twchonZ=0,8-09;

U - hé s6 Igi dung quang thong, tra phuy luc 1.21.

K&t qua tinh duge Fs 13 quang théng cdn c6 trong todn phong, mudn b& tri dén

trong phong ta cin chon loai dén theo thi€t k€ ¢ quang thong cha mot bong dén (ky
hiéu Fq) xem bang tra va tinh s& lugng bong dén cdn thi€t theo cong thifc:
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Fl]

Trong d6: Ng - s6 lugng béng dén;

Fy - quang thdong cta mét béng dén (Im).



Hoic tiy theo cach bd tri dén trén trdn, trén wdng dé tinh quang thdng tai mét vi
tri ddtden Fyj i '

F
Fijui= —= (1-19)
N
Tir d6 tinh s& dén tai mdt vi trf dit den trong phong
Fvi tri . ( 1 _20)

v =

J

Sau khi tinh chon s6 lugng dén va xdc dinh vi tri 1dp dat dén, ta 18p bdng
th6ng ké dé xdc dinh cong sud't dién ning cia todn bd s6 dén 6 trong mbt cdn
phong, din dén tinh téng céng sudt tiéu thy dién ning cda tdt cd cdc dén ¢d trong
cdng trinh.

Vi du I: M3t phong hoc cla trudng dai hgc cé kich thude: Dai 12m, rng 6m, cao
3,5 m. Cho biét trin tudng déu son tring. Phong hoc st dung dén huynh quang tran
khoéng bao dai {,2m, cdng suat bong 40W dién dp 220V, treo cach tran nha 0,2m.
Chiéu cao ban hoc 13 0,8m. Tinh s6 dén cin ¢é vi vé mit bing bd tri dén cho phong
hoc dé.

Bai gidi: Tinh theo phudng phdp quang thOng;

Cdc budce tinh:

1) Tra phu luc 1.11, db roi phdng hoc clia trudng dai hoc ¢6 Eyin = 200 lux.

2) Tinh chiéu cao tinh todn:

Theo dé bai ta ¢6: H = 3,5 m; hyy = 0,8 m; hy = 0,2 m, vay chiéu cao tinh todn hy 1a:

hn = 3,5 - 0,8 - 0,2 = 2,5 m.

3) Tinh dién tich cdn phdng:

S=axb=12x6=72m*

4) Tinh chi & hinh phong ¢:

S 72
h,x(a+b) 2,512+6)

(P:

5) Theo dé bai da chon dén huynh quang (tra phu luc 1.7), ta ¢6 quang thong cla
dén huynh quang dai 1,2m (chon loai 4nh sdng mat trdi) 40W-220V 1a Fy = 2200 Im.

6) Chon hé s6 du uir K: nhdn xét phong hoc 12 it bui (tra phu luc 1.20) chon
K=1,5.

7) Chon binh suit 4nh sdng Z = 0,8.

8) Cin c mau sic trin twdng d€ chon hé s& phan xa cta tran nha p, vh phidn xa
cla tudng nha p,theo dé bai:
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Trin nha mau rit tring: pe=0,70
Tréin, twdng nha miu tring vira: o= 0,50
9) Tir cdc gid tri d4 tinh todn va chon & trén, tra phu luc 1.21 va st dung phuong
phdp ndi suy dé€ xdc dinh gi4 tri cda hé s8 st dung U:
Tacé: o =1,5<=1,6<p,=2.0
V6i @) = 1,5 thi U; = 0,54; @7 = 2.0 thi Up = 0,60;
(Up=UDx© =9) _ o, , (0,60-0,58)x(1,6-1,5)
= : 2,0-15

U=U1+

=10,552

10) Tinh quang thdng trong toan phong (ky hiéu Fy) theo ¢dng thue (1-17).
E . xSxK 200x72x], :
Fy = o ROXR x72x1,5 =48913 (don vi: lumen)
UxZ 0,552x0.8

11) Tinh s6 dén cin c6 trong phong:

N I ) < PP béng dén —» chon 22 béng den.
F, 2200

Néu chon méi vi tri mot hop 2 béng dén, ta ¢6 s6 vi tri dat dén Ja:

. 22 . . R N o a2 LA s An
lyj 1ri = ndz"" = =2 =11 vi tri, ¢6 thé lam tron 10 hodc 12 hp d&n d€ bd tri dén
cin x¢ng hodc gilf nguyén s8 11 hdp den va b tri ty do.
12} B& tri dén:

- Céch 1: Pén c6 thé bd i tw do theo yéu cau trang tri cda ki€n tric.

- B& tri déu thanh hinh vudng:

Pén b tri trén tran déu tao thianh hinh vuéng mdi géc hinh vudng dat mot dén,
chiéu dai canh hinh vudng 12 khodng cdch giita hai dén ké nhau, tinh todn nhu sau:

L A
Chon A = 1, theo c6ng thitc A = h_ tinhL=Axh,=1x25=2,5m va

u

L,=Ly=2,5m.
Goi s6 vi tri d&n theo chiéu dai 13 n,; s8 vi trf dén theo chi€u rong 12 ny;
{ _
na=—2=4,80h()nna:5 ) L o o
, ' Tdng s6 vitri ditden1a N=n,x,b=5%x2 =10 vitri
6 Mbi vi tri mot hop 2 béng dén 2 x 40W-220V
np= — =24chonny=2
2,5
Khoang cdch tir den cudi diy d&n tudng theo chiéu dai a la:
12-4
Du = TXZ,S_ = lm
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Khodng cdch tir dén cudi day dén tudng theo chiéu rong b l1a:

6-2,5

D, = =1,75m

B& tri mdt bing dén nhu sau:

6,00
250

1,00

| 2,50 2,50 2,50 | 2,50
¥

k- ‘;‘—- -] =]= - -

12,00

Vi du 2: Tinh dd roi tai ban Iam viéc trong mét phong hop gido vién cda trudng
dai hoc, kich thude phong: dai 10m, réng 8m, cao 4,0m. Cho bi€t phong hop ¢6 trin
son nudce tring, tuéng son nudc xanh nhat, phdong hop dd bd ti 30 bong dén
Compacte dnh sdng tring ¢6 cong suidt mdi bong 26 W dién dp 220V quang thdng
mdt béng dén 1a Fy = 1800 Im, béng dén bé tri trong chéa Inox dit &m tran. Chiéu
cao ban hop 1a 0.8 m.

Bai gidi:

1) Tra phu luc 1.11, phong hop gido vién cua truding dai hoc ¢6 Eq, = 150 lux. Ta
cin tinh xem vdi s& dén da cho 1a 30 béng compacte, do roi trong phdng c6 dat tiéu
chudn nay khong ?

2) Tinh chiéu cao tinh todn:

Theo dé baita ¢6: H=4,0m; h,, = 0,8 m; Pén datam trdn cé hg =0 m, viy

H,=40-08-0=32m.

3) Tinh dién tich c&n phong:

S=axb=10x8=80m"

4) Tinh chi s& hinh phong o:

S 80

= — = 1,39
hyx(@a+b) 3,210+8)

(P =
5) Theo dé bai da cho phong bd trf 30 dén- compacte ¢6 cong sudt 26W dién dp

220V, quang théng mdi béng dén 12 1800 Im trong chéa Inox dit Am trdn, viy tdng
quang théng cua 30 bong dén nay la:
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Fs =30 x 1800 = 54000 Im

6) Chon hé s duy trit K(tra phu luc 1.19), K = 1,5.

73 Chon binh suit dnh sdng Z = 0,8.

8) Cin ctf mau sic trdn tSng d€ chon hé s& phén xa cda trdn nha p, va phin xa
cla tudng nha p, theo dé bai:

Tran nha miu rit tring: pir= 0,70

Trin, tudng nha mau xanh nhat: p,= 0,30

9) Tit cdc gid tri da tinh todn va chon § trén, st dung phuong phdp ndi suy dé
xdc dinh gid tri ctia hé s0 sit dung U cho loai chup dén chi€u sdng tryc ti€p. Tra
phu luc 1.20 (6 thit 4 dén gdn 16m trong tran).

Ta c6: (0 = 1.25) < (¢ = 1,39) < (2 = 1,5)

Vi @) = 1,25 thi U; = 0,35; @2 = 1,5 thi U = 0,38;
(Up=UDx(@ =) _ 55, 038-0.39x(139-125) ;10

U=U, +

@y — Py 1,5-125
10) Tinh quang thong trong todn phong (ky hiéu Fr) theo cong thic:
: E . xSxK
V@i Fy = 54000 lim, Tif cdng thife: Fy = Smin XXX B suy ra:
UxZ
xUxZ 54000x0.36 0.9
E, . _FsxUxZ _54000x0.3668x0.9 _ ;0 554 jux
SxK 80x1,5

So vdi tiéu chudn 12 150 lux, thidu gin 1,446 lux, K&t ludn: Eqio = 148,554 lux =
150 lux — coi nhu dat yéu ciu.

Vi du 3: Tinh chon dén chi€u sdng va v& mdt bliing b6 trf dén cho mot san thi ddu
ctia nha thé thao da ning loai vira ¢6 trén 1000 chd ngdi khan gid.Cho bi€t: San thi
diu ¢6 Kich thude 18 x 36 m chidu cac 11,5m. SU dung cic loai dén phéng dién hd
guang Natri cOng suit mdi béng ¢ong sudt P = 250W, quang théng Fq = 25000 Im,
treo trén dan ¢ thé diéu chinh d6 cao theo modn thi dau. Nha thi dau cé lafont son
tring, tudng son vang nhat.

Bai gidi:

1) Tra bdng phu luc 1.12, phong thi diu da nidng ¢d trén 800 chd ngdi ¢6
Emin = 150 lux trén mit di¥ng vdi h)y = 2 m, E mia = 400 lux trén mat ngang vdi
hyy = 0 m.

2) Tinh chiéu cao tinh todn: V§i hai d6 cao hy, khdc nhau ta tinh hai gid tri cia hy

Theo dé bai ta ¢6: H=11,5m; hyy; =2 m; hy, = 0 m, gid st chon dén diéu chinh
duge trong khodng hg =0 m d€n hy = 1,5 m so vdi tran
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Tinh chiéu cao tinh todn cho mat ditng khi hy, = 2m
hy=11,5-(2+1,5)=8,0m.
Tinh chiéu cao tinh todn cho mit ngang khi h;, = Om
hy=11,5-(0+ 1,5)=10,0m.
3) Tinh dién tich cdn phong:
S=axb=18x36=648 m’
4) Tinh chi s& hinh phong o.

y e S 648
Tinh cho mdt ditng: P = = =15
h,x(a+b) 8x(18+36)
y - S 648
Tinh cho mit ngang: @ =

“hyx(a+b) 10x(18+36)
5) Chon hé s3 du trir K (tra bang 1.21) coi cdc dén ndy nhuv dén nung sdng
K=1,3.
6) Chon binh suit dnh sdng Z = 0,8.
7) Cin ¢ mau sic tran twdng dé chon
Phin xa cta trin nha p, tran nha Lafont son trang: pu=0,70
vd phidn xa clia tudng nha p tudng nhd mau vang nhat:  p,= 0,30
8) T cdc gia tri da tinh todn va chon & trén,sit dung phuong phdp ndi suy dé xdc
dinh gid tri ca hé s& st dung U cho loai chup dén chi€u sdng tryc ti€p.
Tra phu luc 1.21 (6 s6 1).
+ Tinh cho mit dong:
Véig=1,5thi U=(0,54
+ Tinh cho mit ngang:
V6i o = 1,2, ¢in ndi suy U gilta hai gid tr1 @ = 1,0 vd @2 = 1,25
Vdéi @) = 1,0 thi U;=0,45; @2 = 1,25 thi Uz = 0,49, suy ra:
(U =UDx(@2=0) 49 (0,49 0,45)x (1,25 —1,2)
P2 — P 1,25-1,0

=0,482

U=u,-

9) Tinh quang théng trong toin phong (ky hiéu Fy) theo cong thic.
Tinh tng quang thong theo yéu cau chi€u sdng miit ddng: Enin quny = 150 lux
E XSXK_150><648><1,3

Fy = —min = =292500 (lumen)
UxZ 0,54 %0,8

Tinh tdng quang thong theo yéu ciu chi€u sing mit ngang: Eqin ngane = 400 lux
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EinxSxK  4000x648x1,3
UxZ 0,54x0,8

Fy = = 873858 (lumen)
Do quang thong yéu cdu theo mat ngang 16n hon, ta chon dén theo quang thdng
trén mat ngang, s& dén nay di dap Ung yéu cau chi€u sdng trén mat ding.
10) Tinh s6 dén cin cé trong phong: Theo dé bii di chon dén phdng dién ho
quang Natri cong suit 250 W ¢6 Fg = 25000 Im, s6 dén can c6 la:
Fs 873858

Aoy = —= = ——— = 34,95 béng dén — Chon 35 béng.
F, 25000

11) Bo tri dén: Chon cdch bd tri déu theo hinh chi¥ nhit, chon A= 0,45. Ta c6

2
L=Xxh,=045x 1():4,5m,chQnLu:4mv€1Lb=%:5111.

Goi s vi tri den theo chidu dai 1 n,; s8 vi uf dén theo chiéu réng 1a ny

18 ,
n,= — =4,5; chonn, =5 vi tri;

Tong s& vi tri bd ri den N=n,xny=5x7=35

36
np= ? =7,2;chonn,=7 vitri.

12) Tong ¢dng ¢6 35 vi tri dén, mdi vi tri bd tri nyiwi = 1 dén.

Ghi chii: Trén thuc & cdc phong thi ddu da ndng déu tinh chon dan dén cd b
phdn diéu khién linh hoat cao d¢ cia ting nhém dén phuc vy cho mdi logi hinh thi
ddu hodc sit dung cdc dptomdt didu khién den theo ting nhém vi tri can chiéu sdng.
Khi dé s6 den cho thi d&u mbi mén s& b6 tri khdc nhau. Pén ding trong nha thi ddu
sit dung chup den ¢ kinh mo d& chdng chéi. Mdr bang bo tri dén xem trong hinh

ducdi day:

‘ 8# ...... “ E
st i » * % * ¥ *
A4 H i
4 o Eed fed It i 3 e
ol 2
g
-1 £ % 3% 3 3 &
o
Ty ey % 2 .3 i*
=1 )
...... Y. =X ﬁ :
2500 500 i 500 i 500 500 i 500 500 _ 250
» 36,00 -
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2. Phutong phdp diém sdng (Phuong phdp tinh chinh xdc)

Phuong phap di€m sang duge st dung d€ tinh chon deén chi€u sdng khi sit dung cdc
loai dén dugc coi 1 diém sing. Cdc dén dude coi 1a diém sang 1a cdc loai dén nung
sdng, dén compacte, dén HQ trdn, den phong dién ho quang. Phuong phdp di€m sdng
12 phuong phép tinh chinh xdc cu thé d0 roi tai moi diém trén mat lam viéc.

Pé tinh todn chiéu sdng theo phuong phdp diém sdng, ngudi ta 4p dung dinh ludt
binh phuong khodng cdch: Vi trf nhin dnh sdng cang xa ngudn sdang, lugng dnh sdng
cang gidm, mifc gidm ty 1& binh phuong véi khodng cdch tit ngudn sdng dén diém
nhin dnh sang Vi du: Mot diém M trén mit lam viéc ¢6 khodng cdch dén vi tri dit
ngudn sing 12 R, sé nhan duge lugng dnh sdng gidm di R? lin so véi lugng 4nh sdng
nhin duge tai di€m cdch ngudn sdng 1 don vi (mét). V&i ngudn sdng cé quang thong
1000 lumen dude coi 1a dén chudn d€ ngudi ta 1am thi nghiém. Ngudi ta ghi két qua
do cudng dd sdng tai vi tri cdch ngudn sdng chudn 1 m bing nhitng vectd cudng dé
sdng. N6t diu cde vects cudng do sdng, ta ¢ “biéu db cudng do sdng” cda dén. V6i
cdc loai dén dat trong cdc chup dén khdc nhau, ngudi ta vé cdc “biéu dé cudng do
sdng” khic nhau. Khi cin tinh todn, ta st dung cdc “bi€u dd cudng do sdng” theo
loai dén da chon dé€ tinh d6 sdng tai cdc diém mudén biét.

Cic “biéu db cuding d6 sang” 1a cdc dudng biéu didn cuding do sdng trong toa dd doc
cuc hodc cdc dudng biéu dién do roi twong déi theo mat ding di ngang qua dén. Vi vay
ta ¢6 thé st dung céc loai biéu d6 cudng dd sang I, cla cdc loai chup dén dugc cdc nha
sdn xudt v& bing thi nghiém, hodc bidu db db roi twong ddi e theo d va h dé tinh todn
dd roi tai cdc di€m trén mit lam viéc; a, d xdc dinh nhu trong hinh vé duéi diy:

-
o

b)

Hinh 1.26: Chiéu sdng diém
a) Piém M trén mdt phing ngang; b) Piém M trén mdt phdng ding;
¢} Diém M trén mdt phdng nghiéng.

a) Cdch th nhat
St dung bidu dd cudng d6 sang I, ta 4p dung cong thae tinh do roi tai diém A:
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- Khi da biét cdch b& tri den, quang thong tai mdi vi tri bd trf dén Fy; i, ta c6 thé
tinh dugc 4o roi chinh xdc tai 1 vi trf A trén ban lam viéc theo cdng thiic sau:

3
_I,.cosa

F. .
E, = x —I (Jux 1-21
AT Kxh? 1000 (e (1-21)

Trong d6: Ea - d6 roi tai diém A (lux);
Iy - cudng dd sdng (Candela);
a - gbc xdc dinh hudng cia vectd cudng do sing tir dén di dén diém A;
Fyi i - quang thong tai mot vi tri ddt den (Im);
K - hé s6 duy triy;
hy - chiéu cao tinh todn (m)

Céc biéu d6 cudng d6 sdng I, dugc v& cho mdi loai dén véi chup dén riéng (xem
phu luc 1.22 d&n phu luc 1.35).

- Nguge lai, khi di biét cdch b6 trf dén, biét yéu clu dé roi trong cin phdng, chon
mét vi trf A (dudc coi 1a diém bt 1gi v& dnh sdng trén bin 1am viéc), ta ¢6 thé tinh
chinh x4c quang thoéng tai mdi vi tri b8 tri dé&n, viée theo cong thic sau:

K xh?

3

x 1000 (Im) (1-22)
I, xcos’a '

Fvi tri =

Chon loai dén ¢ Fy (xem-cdc phu luc 1.5,1.6), ta tinh dugc s& bong dén ¢in ¢6 tai
mot vi tri dat den:

F

vitri

Dyjari =

J
b) Cdch thi hat
Sir dung bi€u db do roi wong ddi e, ta 4p dung cong thic tinh d6 roi tai diém A
Khi di bi&t cdch b6 tri dén, quang théng tai mdi vi tri b3 tri dén Fy; i, ta ¢6 th€ tinh
dugc @6 roi chinh xdc tai 1 vi tri A trén ban lam viéc la Ea theo ¢Ong thic (1-23):
F

vitr

E, = ——xux2e (lux [-23)
* = Toook * (lux) ‘ (

Trong d6: Ea - d6 roi tai diém A (Jux);
Foiet - quang thong tai mt vi tri dat dén (Im);
K - hé s8 du trif;
it - hé s8 phan xa dnh sdng: PSi v6i dén thong thudng p=1,1- 1,2
D&i vai dén c¢é chup tdn xa u= 1,6
Se - tdng d6 roi tuang d6i clia tit ¢4 cdc dén cd thé giti dnh sdng tdi
diém A.
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Méi gid tri e tra trong do thi cho sdn phi hgp véi loai dén va loai chup dén dugce
chon, cdc gid tri e nay 1a ham bi€n d6i (d va h) theo dinh luit binh phuong
khodng cdch di néi & rén. Cdc dd thi e = f(d;h,) cho trong phu luc 1.26 dé&n phu
luc [.311a ctia cdc den duge coi la di€m sdng.

- Nguge lai, khi @2 bi€t cdch bd trf dén, biét yéu cau d roi trong cin phong 13 E,
chon mdt vi tri A (dudc coi 1a diém bat Igi vé€ 4nh sdng trén ban lam vigc), ta ¢6 thé
tinh chinh xdc¢ quang thdng tai mdi vi tri bo tri dén F.ivi theo cdng thic sau:

_ Ex1000x K (Im) (1-24)
uxZe

Chon loai dén c6 Fq(xem cdc bang tra quang thong cia dén), ta tinh duge 54 bong

Fv_i tri

deén ¢in ¢6 tai mot vi uf ddt dén:

F.. .
Vi tri (1_25)

d

Nyjri =

Vidy 1: Tinh d0 roi tai cdc di€m A,B trong cin phong ¢ mit biing bé tri dén cho
trong hinh vé&, bi€t cin phong c¢6 chiéu cao 4,2m, dién tich 8 x 6m, Kxs = 1,5,
hy=1m, hg=0, p=1,6. Mdi vi tri dit mdt d&n trong chup van ning dudi ¢ kinh md
TKNL-2 x 18W-220V-F; =2 x 1200lm

Hop 1 dén TKNL 2x18W - 220V
- FLii = 2x1200 = 240Cim

.l

wilri

Bai gidi:

1) S dung phuong phdp duding bi€u di€n cudng dé sdng lo:

Pittén vi tri dén 1,2,3 nhu trén hinh vé.

Tinh chi€u cao tinh todn:

Theo dé& bai ta ¢6: H=42m;hy=1mhy=0m,

vay hy=4,2 - 1~0 = 3,2 m.

Xdc dinh cdc gid tri cia goc o theo ¢dng thic: o = arctg(—d— ), cdc k€t qua tinh ghi

1t

trong bang sau:
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Tinh cho diém A:
Céc gid tri o tra trong Phu luc 1.25 biéu dé 3:

Tir d&n s6 3
& A d (m) o Cos’o o (Cd) .
1 4 51,34 0,624° = 0,243 250
2 (24 4% = 6 403 63,44 0,447° = 0,089 0
3 3 43,15 0,729°=0,388 370

Quang théng vi tri nhy sau:
Foiwi= 2 x 1200 = 2400 (Im}),
Tinh d6 roi nhan dugc trén mat 1am viée tai di€m A:

3 3 3
Ly -cos” ) + 100870 + 155008703 Foiui

Er =
* K xh? 1000
250.0,243 + 0.0,089 +370.0,388 2400
= x =31,92 lux
1,5%3,2° 1000
Tinh cho diém B:
Tur den 56 d (m) o Cos’a. Ia (Cd)
dén B
1 3 43,15 0.729°=0.388 370
2 2 32 0.848% = 0.609 400
3 4 51,34 0.624*=0.243 250

Tinh d8 roi nhin dudc trén mit lam viéc tai diém B:

3 3 3
Iy .cos"ay +1gp.€08°0 +145c087a Fyi

B = K xhZ 1000
370.0,388 + 400.0,609 + 250.0,243 2400 ~
= 1,5X3,22 X 1060 =70 lux
2) Sit dung dd thi d6 roi twong doi e
Bai gidi:
Tinh chiéu cao tinh todn:
Theo dé bai ta c6: H = 4,2m; hy, = 1m; hy,z = Om,
vay he=42-1-0 = 3,2m.

Tinh cho di€m A:

Cdc gid tri e tra trong phu luc 1.26 (Pén trong chup van ning):
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Ty dén s6 dén A d {m) e
1 4 4,0
2 57 + 47 = 6.403 2
3 3 7
Fiiwi= 1800 (Im)
Tinh d6 roi nhin duge trén mat lam viéc tai diém A:
2400
E BT e % 1.6x(d+1,2+7)=31,232 (lux)
A TToook xDe= 1000% 1,5
Tinh cho diém B:
Tir dén s6 dén B d (m) [
1 3 7
2 2 12
3 4 4

Tinh d6 roi nhan dugc trén mit lam viéce tai di€ém B:
2400

E Vllrl
5 = Toook x2.e= 1000x1.5

K&t ludn: Theo cd hai cdch tinh ta déu ¢6: D9 roi tai diém B 16n hon do roi tai
diém A.

x 1,6 % (7 + 12 +4) = 59 (lux)

3. Phuong phdp dudong sdng (Phuong phdp tinh chinh xdc)

Phuong phip dudng sang duge sit dung € tinh chon dén chi€u sdng khi si dung
cdc loai d&n hiiynh quang dit riéng 1&, dit trong hdp nhiéu béng dén hay dit ndi lién
ti€p theo dudng truc clia béng dén thanh day dai. Pudng séng tao bdi cdc dén hiiynh
quang ¢6 chiéu dai dudi bdn 1dn khodng cdch tir den dén diém duge chi€u sdng. Néu
khoéng céch theo phuong ngang 16n hon bon 1an khodng cdch tir den dén diém duge
chiéu sdng thi lic d6 dén s€ duge coi la diém sdang. P& tinh todn chifu sang theo
phudng phiap dudng sdng, ta can dat ra mot s§ quy ude nhu sau:

a) Quang théng don vi:

Peén huynh quang phin bd dnh sdng theo chiéu dai béng dén, vi vdy, d€ tinh todn
chinh xdc, ta cAn dua chiing v& nhitng gi4 tri theo quy udc tinh rén chiéu dai cla 1
mét bong dén. Quang thdng cla 1 mét chiéu dai d&n goi la quang théng don vi.

Ky higu F, don vi tinh: lm/m.
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Vidu:
- B& dén huynh quang c¢é 2 béng dén song song cong suit 2 x 40W-220V, loai
dnh sdng mat trdi m3i béng ¢6 quang thdng 2200 Im, chiéu dai dén 13 1,2m; quang

thong don vi B = 222290 _ 36667 1mym.

- Hop dén huynh quang 5 béng dén song song cdng suat 2 x 40W-220V, loai 4nh
sdng ngay, mdi béng ¢6 quang thong 1960 Im, chiéu dai hép dén 1a 4m; quang thong

donvi F’ = fxlﬂ = 2450 Im/m.

Hop dén huynh quang 3 béng dén ¢dng sudt 20W-220V, loai 4nh sdng mit trdi

mdi béng ¢6 quang thdong 900 Im, chiéu dai hép dén 1a 0,6m; quang thong don vi
3x900

»

= 4500 Im/m.

b) Didy dén lién tyc va gidn doan:

+ Day lién tuc:

Khi cdc bd den dat ndi nhau lién ti€p theo chiéu dai, néu goi khodng cdch giita
hai diu dén lién ti€p 1a m, v6i m= 0,5 hy, ta goi diy dén 12 diy dén lién tyc. Toan bd
cac by dén dit lién tiép trong diy duoc coi [a 1 dén cé chiéu dai bing tdng chiéu dai
cdc deén ké ctia khodng hd giita cdc bd deén.

Quang théng don vi:

profa*Fe gm (1-26)
diy

Trong dé: ng - s8 béng dén ¢6 trong day;

Fs- quang théng cda mdt bong dén (Im);
Lyzy - chiéu dai toan bo ddy dén (m).
+ D3y gidn doan:
Ngugce vdi ddy lién tuc la day gidn doan véi m > 0,5.hy, quang thdng don vi

Fvilri
F = 2% (m/m) (1-27)
vitri '
Trong do: Fiiwi - quang thong ta1 mdt vi tri dat dén
Ly - chiéu dai day dén tai mot vi tri
Vi du I: Mot day dén ¢6 bon bd den huynh quang mdi bd ¢é 2 béng deén, mdi
béng ¢6 quang théng 2200 Im, chiéu dai mdi dén 1a 1,2m; cdc bo dén dit ndi tiép
theo chiéu dai v6i khodng cdch m = 1 mét. Gia st chiéu cao tinh todn 13 3,2m. Tinh
quang théng don vi cla diy dén.
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Khodng cdch giita hai dau dén lién ti€p: (m=1m) < (0,5 hy=0,5%x3,2=1,6 m)
do dé, ta goi la day lién tuc.

S& den trong ddy la: ng=4x2
Quang thdng clia mot bong dén la F;=2200 (Im)
Chiéu dai toan bd didy dén la: Ly=4x1,2+3x1 (m)
Viy: Quang thong don vi cia day dén la:
n, ..n,F 2200
F= viuf7d—d _Ax2x2200 _ 5956 41m/m

" ny L, +s0 khodng cichm  4x1,2+3x1
Vi du 2: Hai hop dén huynh quang, mbi hdp 5 béng, mbi béng ¢ quang thdng
1960 1m, chiéu dai mai hép den 13 4m; hai hop den dit ndi ti€p véi khodng cdch
m = 2m. Gia st chiéu cao tinh todn 1a 3,5 m.
Khodng cédch giita hai ddu dén lién ti€p: (m =2m) > (0,5ha=0,5%x 3,2 = 1,75 m),
ta goi hai hép dén la day gidn doan. Mbi hop den lic d6 1a mdp day lién tuc ri€ng.

S@ dén trong mot ddy 1a: ng= 5 bdng
Quang thong clia mdt bong dén la: Fq= 1960 (Im)
Chiéu dai toan bo ddy dén 1a: Ly=4 (m)
Viy: Quang thong don vi ctia ddy dén la:

pro 221980 5us0 (Im/m)

Trong do6: Fyjwi=3 x 1960 = 9800 (Im);
Lyiwi= 4 (m).

¢) Khodng cdch va chiéu dai ddy dén:

Pén huynh quang 1a loai nguén sdng dii, vi tri twong d6i cla den dén diém duge
chi€u siang ¢6é dnh hudng 16n dén d6 roi nhan duge tir dén. Ta xem xé&t dé€ dat vi tri
dugc roi sdng ludn ludn thudc dudng giao nhau cla mit phing lam viéc vdi mit
phing vudng géc véi mot dau den (mit phing di qua AjH;M,). Do vy, ta quy udc
khodng céch va chidu dai dén theo vi trf tuong d6i cda di€m nhan dnh sdng trén mét
lam viéc nhu sau (xem trén hinh 1.26).

Gia st ngudn sdng c6 chidu dai L ¢6 chiéu cao tinh todn d€n mit 1am vigc 1a hy.

Pi€m M, thudc mit lam viéc va mit phdng A HM;. Mit phdng A;H,M vudng
¢Sc véi dén huynh quang c6 chiéu dai L ngay tai ddu dén A,. Piém M, dugc chiéu
séng bdi dén cé chidu dai L dit cdch diém M; mot khodng Py (khodng cdch Py xét
trong mit phing lam viéc). Piém M; goi 12 diém & ddu den.

Piém M, thudc mit 1am viée va mit phing A;H;M,. Mit phing A HoMyvudng
o6c v6i den HQ dai L ngay tai diém A, nim bén trong dén. Piém A, chia chiéu dai
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dén thanh hai doan L va L,. P€ diém M, ciing thudc mat phing vudng gée vdi dén
ngay tai mdt ddu dén, ta tich dén thianh 2 dén. B&i véi mdi dén,diém M, déu coi 1a
nim tai mot diu dén. Khi do, coi di€m M, dude chi€u sdng bdi den ¢ chidu dai L,
dit cdch diém M, mot khodng P, va diém M, dude chidu sdng bdi dén ¢6 chiéu dai
L, dit cdch diém M; mét khodng P,. Nhu vay, di€ém M, duge chi€u sdng béi hai nia
den. Pidm M goi 1a didm & bén trong dén.

Hinh 1.27: Khodng cdch P va chiéu dai L den doT vai vi tri clia cdc diém My My M,
Piém M; thudc mat lam viéc v mit phing A;HsMs. Mit phing AsH:Msvudng
g6c vdi den HQ dai L ngay tai diém A; nim trén dudng kéo dai dén. Di€m Aslam
chidu dai den kéo dai thém doan L’. PE€ diém M; ciing thude mit phing vudng géc
véi dén ngay tai mdt dan dén, ta coi diém M, dugc chi€u sdng bdi d&n c6 chiéu dai
(L + Lipar) diit cdch diém Mz mot khodng P, Piém M; goi 1a diém & bén ngodi dén
P& thuin 1¢i cho viée tinh todn, ta coi cdc diém duge chidu sang va vi tf den & uén
cling mdt mat phing. Vi viy trén ban v& mit biing chi cin thé hién nhu trong hinh sau:

L Linem
) L - E .
A — ] =
1 A, A,
p
2 P3
Py M,
M, M

Hinh 1.28: Mdt bdng khodng cdch P va
chiéu dai L den d61 vai vi tri cda cde diém M; My M;



Phuong phdp tinh: Tuong ty nhu phuong phdp dié€m sdng, khi tinh chi€u sdng bdi
dén huynh quang, ta st dung mdt trong hai loai biéu do:

- Tinh theo dudng biéu dién cudng do sdng. PGi vai dén HQ ¢6 hai duding bidu
dién cudng dd sdng theo chiéu dai va chiéu rong ctia dén. Viéc tinh theo loai biéu
dd nay phuac tap hon vi phdi tinh theo cd phuong doc va phudng ngang cda den.

- Tinh theo dulng biéu didén dd roi tuong ddi phu thudc vio chiéu dai L_VE;
khoidng cdch P tir di€m nhin dnh sdng dén vi i dit den. Cidc gid ui nay tinh theo

L

quy doi P’ = r va L’ = h—; ¢ = f (P"; L) cho theo thye nghiém trong phu luc 1.32

It )
dén phu luc 1.35.
- Cong thite tinh: Khi biét quang thong cua den va cdch bé tri dén, cin tink df roi
tai mét diém trong phong (diém M) ta st dung cong thifc:

H
=———Fx > e (lux 1-28)
1000x K xh, Z () (

V§i: F'- quang thdng don vi (Im/m);

1 - hé s& phdn xa: DI vdiden thudng u=1,1-1.2

Poi véideén tdn xa: u=1,6

K - hé s8 dy trit;

Za _ t8ng d6 roi wung d6i cita cdc bd dén gidng nhau gui dnh sdng dén
diém dang duge xét. D6 roi wong ddi tai diém M; do it cd cde den gl d&n di€m
M, mdi gid tri € tra trong dd thi cho sdn phit hop véi loai den va loal chup dén duge
chon, cdc gid tri € nay 1a ham bign ddi theo (P° va L’) theo dinh luiit binh phuodng
khodng cdch di néi trong phin di€ém sdng.

Cong thite tinh: Khi bi€t cdch bd tri dén va yéu cdu do roi trong phong, cin
tinh quang thong don vi A€ chon loai dén, s6 lugng dén tai méi vi trf ta st dung
cOng thue:
1006x K xh,

Copxye
Trong dé: E - d@ roi tiéu chuin, hodc do roi yéu cau (lux);

K - hé s0 du tri;

hy - chiéu cao tinh todn (m);

F'=Ex (Im/m) {1-29)

i - hé s0 phdn xa,  thong thudng u=1,1-1,2
dén tdn xa: p=1.6.
Ze - tdng_ dé roi twong doi.
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Khi ¢6 quang thong don vi, tity theo chiéu dai day dé tinh s dén cin c6 trong day:
Tinh quang théng cia mdt day dén:
Faay = F'x Ly
Chon loai dén vdi béng dén ¢é quang théng Fg,tinh s6 béng dén cin cé trong
mat ddy:

Fdﬁ Y

Nday =
d

Vidyu 1: Mot cin phong ¢ b tri dén nhu hinh vé:

&

A “y

n' &
g

1 2 o F

lI iy |

/ : I SIS

. — 4

3 = iy |
Hop 4 béng dén huynh quang =3

4 x 40W - 220V i e

trang chup nhua md 1
Fd = 2200/m B o
3 =

[_"_"""'"1—-——-
l———l}\ Y
— ¥ r
3,00 1,50 : 1,50 2,00 | 1.00 3,00
R - N o Hap 6 béng d&n huynh quang
) 12,00 § x 40W - 220V
il il trong chup nhira mg
Fd = 2200/m

Nha cao 5m, hyy = 1 m, hyg =1 m, Kyg= 1.5, p=1,1.
Hay st dung phuong phdp dudng sdng dé tinh d6 roi tai cac di€m A, B.
Bai gidi:
1) Tinh chiéu cao tinh todn:
Hy=H-hg-hy=5=1-1=3(m)

Xdc dinh quang théng don vi:

. 4% 2200
Diy dén 1 va 2 gidng nhau: Fyy’ = %—— = 2200 (Im/m)

. 6x2200

Dédy den 3 : Fs’ =3771,45 (Im)

2) Xdc dinh cdc khodng cdch P va chiéu dai dén L:
L4p bdng sau va tra d3 thi trong phu lyc 1.32, d€ tinh:
a) Tinh cho diém A: Piém A & diuday 1 va diy 2, va giita day 3:
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P L
T den P(m) — L(m) — £ e
hy by,
1 3 1 4 1,33 35 35
R 3 1 4 1,33 35 35
3 1,5 0,5 1,3
8 2,67 3,0
2 0,67 1,7
Tinh:
Do roi tai diém A:
E — = —F'x>¢
A~ 1000 K <h, 2

M 2200 %2 x35+3771,45x 3)
1000 1,5%3

= 40,41 (lux)
b) Tinh cho di€m B: Piém B & ngoai diy 1 va diy 2, ngoai day 3:

S P L
Tir
P — L — g ze
den (m) hy (m) hy
6 2 125
l 0 0 125 -75=50
2 0,67 75
6 2 8
2 6 2 8§-39=4,1
2 0,67 39
_ 5 1,66 55
3 2 0,67 55-38=
1,5 0,5 38

4) Tinh d6 roi tai diém B:

Eg =

Fx Y e

1,1
= — 1 % [2200x (50 +4,1) +3771,45 x 17]
1000x1,5%3
= 44,766 (lux)
Vidy 2: Ngudita mudn bé tri dén trong mdt cin phong nhu hinh v& sau, hdy xdc
dinh s& d&n cin ¢6 tai mbi vi tri d€ quang thong dén trong phong dat 50 lux. Cho
bi€t: nha cao 3.8m, hy, = 0,8 m, hug =0 m (dén treo dm tran), Kuo=15,p=11

IOOOxKxh

Hiy sit dung phuong phip dudng sang dé tinh.
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b od ; 1 i 2
‘-1‘: E g (S S—
=it =) N‘ ™Y L
<. ol - A
5
- o~
3 X 4
-.o“ [r— 5 ?:
F — H : H
‘1,5_‘ 4 __‘2,5__‘25__‘ 4 __j,?_
‘ 16 o

Bai gidi:

1) Tinh chiéu cao tinh todn:

Hiy=H-hg—hy=38~-08-0=3(m)

2) Chon 2 di€m A, B (coi 12 diém bat Igi dé tinh) va chon dén HQ chup xuong cd
tra dé thi trong phu luc 1.32. Xdc dinh cdc khodng cdch P va chiéu dai dén L it cdc
vi tri dén dén 2 diém A va B;

Lip bing tinh cho titng diém nhu sau:

) Tinh cho di€m A

P L
T dén P (m) - L({m) — £ Ze

hll hll

1:3 3 1 13 4,33 35

2x(35-35)=0
9 3 35
2:4 3 | 4 i,33 28 2x28=56
5 2 0.67 2.3
6.5 2,16 23+23=4,06
2 0,67 2,3

Vi cdc hop dén hoan todn gidng nhau nén tinh Zeg, = 0+ 56 + 4,6 = 60,6.

b) Tinh cho diém B

P L
Ti dén P{m) h_ L{m) 'h_ £ 2e
1 4
;2 7.5 2.5 6,5 2,16 3 2x(3-1,8)=24
2.5 0,83 1,8
: 1 0.5 6,5 2,16 80
34 = 2 x (80 — 60) = 40
2.5 0.83 60
6.5 2,16 110
S 0 0 110-90 =20
2.5 0,83 90
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Vi cdc hdp dén hoan todn gidng nhau nén tinh Zs g=24+40+20=624

So sdnh Zgp = 60,6 va Zey = 62,4 ta ¢6 Zg, nhd hon nén chon di€m A d€ tinh
chon dén.
Cin cf d6 roi theo y&u cdu tai diém A 12 Ex= 50 lux, tinh F™:
F'= E x w (lm/m)
ML X ZE
o 1000x1,5x3
1.1x (0 + 56 +4,6)

F'=50 3375,338 (Im/m)

Quang thong cita cdc hop dén ¢6 cung chiéu dai 4 m la:

Fay=F xL=3375338 x4 =13 501 Im

Chon béng dén huynh quang 40W — 220V dnh sdng tring ¢6 quang thong cla mét
bong dén la Fy = 2480 Im, s8 béng dén HQ trong mét hop s&€ la:
13501
2480

Vi dy 3: Gian khdn gid cia mét héi trudng ¢d dién tich 15 x 20 m?, cao 5,2 m, trin
son tring, twdng mau xanh nhat. Cdc ddy dén huynh quang khéng bao dat sat trin
mdi diy 10 béng 40W-220V-2200 Im dé chi€u sdng chinh va cdc chim dén 4 bong
compacte 18W-220V-1800 Im d€ trang tri treo cach trdn 1,0 m. Xdc dinh d roi tai 2
diém A va B nhu trong hinh v&, cho bi€t Kyg= 1,5, Kep= 1,3, = 1,1

Nyjui = = 5,44 béng; Chon 5 bong trong mdi hdp den.

3,0 90 3,0

1.0

DaydenHQ
10 bong (}% 3 Qe

40W - 220V

9x20
/
=)

X\ /
X\ o ok

i

06! 10x12+49x02= 138 iag
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Bai gidi: |
1) V6i mau séc clia trdn tudng, ta chon hé s& phin xa cda tran p,= 0,70, hé s&
phin xa cda wong 1a p, =l0,50. Gid st chon chiéu cao lam viéc t6i mit ban gin trén
gh& khdn gia la 0.8 m, dén treo 4m trin nén hug = 0.
Xdc dinh do roi tai hai di€ém A va B cho trén hinh vé bing phuong phdp duting
sang va diém sdng: _ : '
2) Tinh cho d&n chiim biing phuong phdp diém sdng
Chiéu cao tinh todn clia bd dén chum 13:
hy=52-08-1,00 =34 (m)
Theo dé bai loai d&n CP — 18W ¢4 Fy = 1800 Im, quang thdng cta mdi chiim 4 béng
Fir =4 x1800 =7200 Im
a) Tinh v6i dén chiim cho di€m A (coi chum dén la di€m sdng, tra phu luc 1.25
hinh 4).
Foivi1 =4 x 1800 =7200 Im

T dén s6 dén A _ d (m) e
a, e V4,57 +16% =16,62 0
b, f V4,57 +12% =12,816 0
¢, g J4,5% +8% =9,178 0,29
d,h V4,55 +47 =6,02 1,2

T8ng d6 roi tudng 61 tai di€m A la:

2ea=0+0+0,29+1,2=1,49

Tinh d6 roi nhin duge trén mit 1am viée tai diém A la:

Eacp = 153(;;( xpuxYe = ﬁf}; x{l.l x 1,49 = 9,077 (lux)
b) Tinh véi dén chim cho diém B: )
TirdénsG dénB d (m) e
asc V5P +11,4% = 12,448 0
e, g /5% +2,4% = 5,546 1,4
b JZ+10,4% = 11,443 0,12
f J12+2,42=26 7
d J7+1L,47 = 1337 0
h 7 +2,4° =74 0,6
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Fyiuit =4 x 1800 = 7200 Im;
Téng d6 roi twong ddi tai diém B 1a:
2ep=0+14+0,12+7+0+0,6=9,12
Tinh d6 roi nhan duge duge trén mat lam vige:
__viui e = 7200
1000K 1000x 1,3
b) Tinh cho dén huynh quang bing phuong phdp dudng sing:
- Chiéu cao tinh todn di tinh & trén la:
hy=52-08-0 =44 (m)
- Xdc dinh quang thong don vi d6i vdi cdc day lién tyc:
. 10x2480
T 138

- Xdc dinh cdc khodng cdch P va chiéu dai den L:

x 1,1 x 9,12 = 55,56 -(lux)

Egcr

= 1797 (Im/m)

!

Lap bdng sau va tra db th trong phu luc 1.33 d€ tinh:
a) Tinh cho di€ém A: Piém A nim giita cdc ddy dén nén ta chi cdn tinh € cho nifa

diy va sau dé nhédn 2.

P L.
T dén P (m) T L(m) - g Ze
hy by
I 19 4,318 6.9 1,568 0
2 17 3,803 0,6
3 15 3,409 1,1
4 13 2,954 2,0
5 il 2,5 4.0
2 x 300,7 =601 .4
6 9 2,045 10
7 7 1,59 i3
8 5 1,136 45
9 3 0,681 90
10 I 0,227 130

D6 roi tai diém A:

x1797 x 601.,4

o : L1
Eang= ————F'x>ea=
" 1000xKxh, 2.2 1000 1,5 4,4

= 180,1193 (lux)
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Tinh cho diém B

Piém B nim trén twdng & dd cao cdch san 0,8 m. Vi trf ndy cdch dau dén gan

nhat 13 0,6 m vi ngay ddu ddy dén s 5; cdc ddy 1va 9,2 va 8,3 va 7, 4 va 6 ddi

xing nhau qua B, diy 5 va diy 10 riéng, tra phu luc 1.33, ta ldp bang tinh nhu sau:

P L
Tir dén P (m) — L(m) T € ZS
hll h[t
14,4 3,27 13
1:9 8 1,818 13-2,7=10,3
0,6 0,136 2.7
14,4 3,27 27
2:8 6 1,3636 27-8=19
0,6 0,136 8
14,4 3,27 80
3.7 4 0,909 _ 80 - 20 = 60
0,6 0,136 20
14,4 3,27 110
4:6 2 0,4545 110-37=73
0,6 0,136 37
14,4 3,27 140
5 0 0 140 - 48 = 92
0.6 0,136 48
10 10 2.272 14,4 3,27 6.8 68-12=56

4) Tinh d6 roi tai diém B:

Fgp= —+——
1000xKxh,

1.1
T 1000x1,5x 4,4

= 89,91 (lux)

Téng do roi tai diém A do dén HQ va dén chim chiéu tdi la:

Téne do roi tai diém B do dén HQ va dén chum chi€u téi la:

Es = Egno + Epchum = 89,91 + 55,56 = 145,47 lux

4. Phuong phdp cong sudt dién trén don vi dign tich:

n

F'XZSB

x 1797 % [2(10,3 + 19 + 60 + 73) + 92 + 5,6]

EA: EAHQ + EAghi_‘]m: 180,1 193 + 9,077 = 189,1963 lux

Piy 1a phuong phdp tinh todn don gidn theo ki€u thong k&, khi biét tiéu chuin
chi€u sdng cla mot loai cong trinh cho theo cbng suat dién trén don vi dién tich
po (W/m?), ta c6 thé xdc dinh duge cong sudt dién P (W, kW) cho dién tich S (mz)
ctia cong trinh dé. Sau d6 cin ¢ theo loai ¢dng suit Pycda bong dén dugc chon, dé

tinh s& lugng dén N cdn thi€t bd tri trong céng trinh d6.
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Cong sudt dién chiéu sing: Pes=po x S (W, kW)

S& béng dén: N = Fu 1536 (béng)
P, 40

Vi du: Mot phong hoc ¢6 dién tich 8 x12 m?, bi€tpo = 16 W/m?>. Néu sit dung dén
HQ 40W-220V-2200 Im d€ chiéu sdng cho phong hoc thi cin bao nhiéu dén ?
Bai giai:
Cong suit dién chi€u sang:
Py =poxS=16x8x 12=1536 (W, kW)

SG bdng den HQ cén ¢é:

N = L = 1536 = 38,9 bdng
P, 40

Chon 39 béng bd tri mdi vi tri 3 béng, gdm 13 hdp 3 béng

hoidc 40 béng bd trf mbi vi tri 2 béng, gdm 20 hdp 2 béng

Trén diy la phin tinh todn chi€u sing dé dat lugng dnh sdng theo tiéu chuin.
Nhung d6i véi cdc cong trinh ki€n tnic khéng chi cidn di 4nh sdng, ma con cin thiét
tinh d€n thim my cla cong trinh nhim st dung dén nhu vit trang tri. S& dung 4nh
sdng dén lam ndi bat cdc ¥ tudng trong sdng tdc ki€n tric ndi that cia cong trinh,
Diéu ndy doi hdi ngudi thi€t k& phai suy nghi, lra chon mau sic 4nh sdng, vi tri bd
tri dén, hudng chiéu clia dén nhim dat nhing yéu cdu thim my dé& ra. Theo xu
hudng chung, n€u mudn tao ra dnh sdng chan hoa nhir 4nh sdng ty nhién ngudi ta bé
trf chd y€u 1a chi€u sdng gidn chi€u vdi cudng dé sang cao. Nhur thé cin ¢6 su so
sinh vé cdc chi tiéu kinh t€ va nghé thuit & Iva chon hop 1y cho mot khong gian
ki€n trdc dic biét va thdi gian s dung kiéu chiéu sdng d6.

Thong thuting, cdc dén duge bd tri theo dnh sdng tr nhién, nghia [ dat § wén cao
dé chi€u xudng, do vdy chf bd tri cdc dén & st chin twdng, chan bic thang trong
truGng hgp dic biét nhu bd tri den cho phong ngd, phong bénh nhin, gian khdn gii.
Trudng hgp ddc biét, ngudi ta bd tri dén tai nhitng vi tri yéu ciu 1am ndi cdc chi tiét
ki€n tric hoidic cdc hoa tiét trang tri. Trong cdc rudng hgp nay, d6 roi duge xac dinh
bdi yéu cdu clia ngudi thi€t k&, khong c6 quy ludt chung. Viée 1gi dung 4nh sdng ciing
chi y&u ia 4nh sdng phdn xa t¥ trdn va wdng cdn dnh sdng phan xa tit sin rat thap.

1.4.6.7. Tinh chiéu sdng bén ngoai nha

Chi€u sing bén ngoai nhi ]a chiéu sang khu vuc khéng gian khéng cé tudng,
tedin, sin gi6i han, khong ¢é phdn xa dnh sdng tir trdn hoic tudng. Ngoai ra, ngoai
trfi ¢6 nhilng thay ddi bat thudng cda thdi tiét ning, mwa, gi6, bui v.v.. 4nh hudng
rdt nhiéu d&n thiét bi va 4nh sdng tir d&n phdt ra. Muc dich ctia dén chi€u sing ngoai
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trdi 13 chi€u sdng cdc khu vuc 1am viéc va di lai ngoai udi, chi€u sdng khudn vién,
chiéu sdng trang tri va chi€u sdng bdo v&. Mt lam viéc 12 mit ngoai cong trinh, mit
dat, mit dudng.

Khu vuc ngodi trdi ¢6 yéu ciu chiéu sang rat khdc nhau, nhiéu yéu t6 dnh hudng
dén chidu sang. Khu vitc ngoai trdi khic nhau vé d6i tugng duge chifu sdng,vé
khodng cdch, mau sic, td¢ d6 di chuyén clia ngudi, xe v.v...

D& b trf dén chiu sdng ngoai nha phai xdc dinh vi tri va d6 cao dit dén dé bd tri
¢Ot dén, hoic dit dén trén tudng nha, mdi nha va chifu sdng khu vuc bén ngoai.
Chiéu cao bd tri dén phy thudc muc dich st dung dén, trdnh 1am lod mdt (trdnh bi va
quét hu hong hay gdy cham, chip nguy hiém cho con ngudi v.v..). Pén chi€u siang
ngoai trdi phai xac dinh rd muc dich va nhiém vu dé chon ding loai dén, loai chup
den vi vi tri b tri.

Trong d6 thi, dén chi€u sdng ngodi tr¥i con phédi lam thém nhiém vu soi sdng
canh quan va tao vé dep didc trung cho doé thi (phin chiéu sdng cdnh quan cdn nghién
cifu riéng).

D¢ tinh todn chi€u sdng ngodi rdi c¢in cin cif theo tiéu chudn chi€u sdng ngoai
tr3i (phu luc 1.14 d&n phu uc 1.19), mdi tiéu chudn cho theo ddi tuong nhi't dinh.
Chi€u sdng ngoai tr¥i phin ra cdc loai:

- Chiéu sdng cdc loai dudng di trong d6 thi nhu dudng phd, dutng di bd, dudng
trong phd budn bédn, dudng cao toc xuyén qua db thi, cdc giao di€m, cdc quing
trudng v.v...

- Chi€u sdang cdc khudn vién, dudng ndi bo trong cdc khu dén cu, trong nhi may,
¢Ong trinh, trong cdc ¢dng vién, cdc khu vui chdi...

_ Chi€u sdng cdc nha ga, bén cang, sin bay, cic quing trudng ciia thanh phs, cdc
nit giao théng 16n, cdc sdn vin déng v.v...

- Chi€u sdng thim m§ mit ngodi cdc cong trinh ki€n tric, cdc tugng dai, dai
phun nudc ...

1. Tinh chiéu sdng dudng di

Chi€u sdng dudng di bao gdm: Chi€u sdng dudng pho trong d6 thi, dudng di trong
khu dan cu, trong cdc xi nghiép céng nghi€p, dudng cao 8¢, quang trudng ... Chi€u
séng dudng di nhim soi ré long, 1é dudng, @& cho nhitng ngudi tham gia giao thdng
¢6 di 4nh sing theo yéu cdu, nhin 15, d& dang phan dodn, d€ kip thoi xt 1y cdc tinh
hufng x4y ra trén dudng di, ddm bdo an toan.

Chon dén chi€u sdng dudng di phu thudc vao bé réng mat dudng, chat liéu mat
dudng, d6 cao tru dén, loai chup dén, mit d6 va tdc dd luu thong cla cédc loai
phuong tién giao thdng trén dudng.
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Tai liéu nay khong d€ cap dén viéc tinh chi€u sdng cho cdc dudng giao théng 16n
trong d6 thi chi tinh todn chiéu sdng cho cdc dudng ndi bd, dudng phd nhd trong cédc
khu dan cu, trong nha mdy, cong trinh, trong cdc cong vién ...

1- Cde chi tiéu dugc sit dung Iam cin ct khi tinh todn chi€u sdng duding di bao gdm:

a) Po roi trung binh: ky hiéu Ey,, don vi: lux

B3 roi trung binh 12 tri s§ trung binh cta dd roi tai nhiéu diém trong khodng gitta
hai tru dén lién ti€p trén mit dudng theo chiéu dai va bé réng mat dudng.

E
Ep=RLyp hayR= —2 (1-28)
th

Tiéu chuén chi€u sing dudng di xem trong (phu luc 1.14, phu luc 1.15). Tri s6 R
tra trong phu luc 1.36.

b) P6 chéi trung binh: ky hiéu Ly, don vi Cd/m>.

P chéi trung binh 12 gid tri xdc dinh phin dnh sdng phin xa mit ngudi tham
gia giao thong trén bé mat mdt doan dudng khi dugc chi€u sdng. PS chéi trung
binh phy thudc:

- Chit liéu mit dudng.

- Van t6¢ va chd ngdi clia ngudi ldi xe.

- B cao cia tru dén, khodng cdch cdc try dén, loai dén, loai chup dén, cdch bd
tri den

¢) b6 ddong déu cda do chéi trén mit dudng:

D§ dong déu cia dg chdi la ty s giita doi chéi 18i thi€u va dé chéi trung binh
duge do tai cdc di€m trén phin mit dudng nim gita hai try dén lién ti€p. PO déng
déu cda dd chéi danh gid theo hai gid tri:

Do déng déu chung, U,

U,= Loin (1-29)
le
b0 dong déu doc, Uy:
L.
U, = —Tn (1-30)
Lmux

d) Hé s6 1gi dung quang thong, U

Hé s6 nay tinh d€n phin dnh sdng bifc xa tir mit dudng, phu thudc géc chifu cla
chup dén trén mat dudng. Khi chi€u thing chinh dién vdi mat dudng d€n I¢ dudng
doi dién thi hé s& 1dn (dudng lién nét), khi chi€u xién dé&n he dudng cung phia dat
dén (dudng dit név), hé sd nhd. Xdc dinh hé sd nay theo bi€u d6 U phy thube tj s6
B/h trong db thi cho & hinh sau:
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0.7

0.8

05 _—

|/

0,3 /
0,2 / P
>
rd
0,1 ‘

s Hinh 1.29. Biéu a6 xdc dinh

0 ; , 3 P hé s& loi dung quang thdng U

e) Hé s& suy gidm quang thong

La hé s& tinh dén khi ning suy gidm quang thong do su gia hda clia béng dén
(v,) va sy bam bui bén ngoai béng den (vz). COng thifc tinh:

V=v XV (1-31)

Hé s& v; xem phu luc 1.37, hé s8 v, xem phu luc 1.38.

2- Thi€t k&€ chi€u sing dutng di:

a) B& trf dén: C6 4 cdch b tri den d€ chigu sdng duting di:

+ BG tri tru dén mét bén duding: S¥ dung khi ¢6 B <h, trdng cdy wén 1& dudng;
véi B 1a bé rong mat dudng, h 1a chiéu cao try dén. Pdy chinh [a cich bd i den
cho nhitng dudng hep, dudng mot chiéu, dudng c6 cdy xanh; khi dudng quanh co,
den cin b8 ti & phan cong ra ngoai cua dudng dé tao diéu kién cho ldi xe nhin 16

1& duding.
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+ B& tri tru dén hai bén dudng so le v6i nhau: St dung khi ¢é h < B <1,5h; day la
cdch b3 tri dén cho nhitng dudng ¢6 mit dudng vdi hai chidu luu thdng ngudc nhau,
hodc dudng mét chiéu ¢6 bé rong mit dudng 16n hon chiéu cao tru dén nhung nhd
hon 1,5 1an chiéu cao tru dén.

+ B3 trf hai bén dudng déi dién: S dung khi ¢é B > 1,5h; d€ b& tri dén cho nhitng
dudng ¢6 mit dudng rong, mat d6 luu thdng 1én.

¢ ?
o

F 3

+—O-10
00

+ B0 tri ¢ tryc gilfa trén ddi phin cdch, hoidc trén ddi phin cdch clia dudng phan
nhi€u tuyén chitc ning khdc nhau,

4

%/_)

I s P N
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+ D8 véi cdc khic quanh, chd ¥ b6 tri dén phia dudng cong ra bén ngoai dé€ ddm
bao chi€u sdng 0t

————————— D —— e —

o ol

o 26-30m__ 15 - 200

—0 O —
| (0] '___g———-l—é ] I
Q C. —
Nt N
- Im [ I5m [ 1m [ ]5] 35m
O
10m
-0 O— -
oy )
A o \.
30-35m 25m 8 I 6t 25m 30-35m M

+ B& tri den & ngd ba miii tau thudc cdc dudng b tri dén so le:
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b) Chiéu cao try dén:
Chiéu cao try dén dudng phu thudc loai chup dén va quang théng cda dén trén
mot try, st dung tiéu chudn TCXD 95 -1983 cho trong bang sau:

. . P95 cao treo dén thﬁ‘p nhit
Tong quang thong khi d&n 14p bong
STT | Tinh chit cia d&n I6n nhat clia cdc - - - -
béng dén trén mdt tru Bong dén Bong dén
nung sing phéng dién
| Dén nim 4nh > 6000 3,0 3,0
sdng tdn xa < 6000 4,0 4,0
< 3000 6,5 7,0
Tu 5000 — 10000 7,0 7.5
Bén c6 phan by 10000 — 20000 7.5 8.0
2 dnh sing bdn
cong 20000 - 30000 9,0
30000 — 40000 10,0
> 40000 11,0
< 5000 7,0 7.5
Tir 5000 — 10000 8,0 3.5
, | Bencophanbs 10000 — 20000 9,5 9,5
dnh sdng rong 20000 — 30000 10,5
30000 — 40000 11,5
> 40000 13,0

¢) Khoang cédch gilta cdc tru dén, ky hiéu i

Pugc xdc dinh theo ty s8 kinh nghiém ﬁ theo bang sau:

Kiéu chup d&n (H)
Chin sing
Béin chin sing 3,5
Khéng chén sdng 4
Nhu viy khoang cdch gilra ¢dc try dén tinh theo cdng thic:
fmax = () % h (m) (1-32)
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d) Xdc dinh cOng suit cda béng dén wén try: theo cdng thic:
- Tinh quang thong cta dén trén tru:
_ BxixLy xR
UxV
Trong d6: B - bé rdng mit dudng (m);
Ly, - d6 chéi trung binh (Cd);

R -ty s8 cho sdn trong bang;

Fq (lm) (1-33)

U - hé s6 1¢i dung quang thong (tra do thi);
V = v, x vy - hé s8 suy gidm quang théng;
Fy - quang thong clia d&n cin ba tri trén try (Im).
Tra bang fim dén ¢6 quang thong phit hgp i s6 nay, doc chi s6 cong sudt bong dén.
Vi du 4: Tinh chon s& tru dén va céng suit bong den d€ chi€u sdng cho doan
dudng ndi bo trong khu din cu c6 bé rong B = 4 m, chi€u dai L = 300 m.
Bai gidi: Pudng ndi bd trong khu dén cu ¢6 thé di bg, di xe véi 8¢ d6 cham, bé
rong mit dudng B = 4 mét, chon chup dén khéng chin sing véi chiéu cao try dén
5,5 m, b& tri d&én mbt bén dudng.

Khodng cich gitta cdc try dén:

iz(ﬁ)xh:4x5,5 =22 m.

Nhu vdy s8 try d&n cin thiét [a:

Ny = 3—2059+1 = 13,6 +1=14,5 tru — Chon 15 tru dén.

Quang théng cua bdng dén trén try:

F, = BxixLgxR (Im)
UxV
" ) E, 2
Véi: B=4m; i=22m;Lp=05;Ep=2;R= " =—=4
L, 05
B/h =0, 72, tra db thi U = 0,32; v; = 0,95; v2 = 0,65;
Két qud:
F, = BxixLy xR
UxV
4%x22x0,5x4

= 890, 688 (Im).

T 0.32%0.95x 0,65

Chon béng dén compacte ¢6 cong suit 18 W — Fg = 900 Im dat trén mdi tru.
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2. Chiéu sdng cdc khudn vién, duong néi bg trong cde khu dan cu, trong nha mdy,
cong trinh, trong cdc cdng vién...

Bao gdm chi€u sdng khudn vién cdc cong trinh, cdc khu vuc sin bai, dudng di
trong trong cdc khu din cu, trong nha mdy, xi nghiép, trong cdc cong vién ...

Can chon cdc Joai dén duge ché tao dé chi€u sdng ngoai wrdi. BO i dén trén
tudng bén ngoai nha, trén tudng rao hodc cdc tru dién.

Tinh chon s8 lugng d&n, cdéng sudt dén theo phuong phdp di€m hoidc tinh theo
chi€u sdng dudng di (dudng ndi bd).

a) Chi€u sdng trang tri mit chinh:

N&u cén chi€u sdng trang tri mit chinh bé&n ngoai ¢ong trinh, phdi xdc dinh d6 roi
theo tiéu chudn TCXD 95-1983 cho trong phu luc 1.18: '

- Trén thuc t€, d5i v6i cdc cong trinh kién triic niim trong d6 thi khi ¢in quan sdt
tir xa (trén 1km) hodc mudn lam ndi cdc chi tiét dic biét ¢6 gid tri cao d6i véi sy
cam thu vé dep ki€n tric cda cong trinh can ting do roi so v6i tiéu chudn néu trén.

- P8i v6i cdc cong trinh kién tric nim & ngoai vi d6 thi, vdi khung cdnh ciy xanh
bao boc thi dd chéi can gidm 1 Cd/m*. i

- Chi€u sdng mat chinh clia tda nha con phu thude chi€u sing toan bd dé lam cho
cong trinh trd nén d4 $6, hay véi muc dich dé néu bit dd cao dic biét ctia cdng trinh,
hodc d€ lam ndi hinh ddng ¢au tric ki€n tric clia cdng trinh ma ta chon vi tri bo tri
den. B&i véi mit chinh cd dién tich 1dn, ty 1& d0 roi thich hdp ty 1€ thong thudng cia
chi€u sing nén va chi€u sdng mat chinh 1a 1 : 3, n€u mit chinh lam bing vat liéu cé
hé s3 phdn xa Ién (kinh phdn quang, d4 mai béng ..) thi t¥ 1& ndy 1a 1 : 5. B&i vdi
chi€u sdng cdng trinh hep va cao, chon chi€u sdng ki€u bic thang vdi d6 sdng gidm
din khi I&n cao. i -

Peén dé chi€u sdng mit ngoai 1a cdce loai dén pha, dén ¢6 chup hinh parabol hodc
chup d&n hinh hép méo hodc mang thing. Pén bd tri trén cdc tru dén, trén twdng, trén
mdi nha doi dién (néu dugc phép) hoic trén nén sin xung quanh cdng trinh; ludn luu ¥
chd b& tri den @& tranh tao bong trén mit chinh khi ¢6 ngudi di qua phia trude den.

Pé€ chon chup dén hdp 1y, ngudi ta khuyén ring: Chiéu sdng cdc muc tiéu &
xa thi nén chon chup dén hinh parabol ¢6 chiim tia hep, détxi¥ng. Chi€u sdng cdc
muc tiéu & gan nén chon chup dén hinh hép méo hojc mang thing ¢é chim tia rong
hodc rat rong.

Cdng thifc tinh 10ng quang théng cin ¢6 trén mit chinh la:
SxE,xWxK .

by

F; = (1-34)
Trong d6: S - dién tich bé mit (m?);
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Ew - d0 roi trung binh (lux);
W - hé s8 tiéu phi 4nh sang phu thudc bé mit sach hay ban W =0,5 - 0,65;
K-hésddutrt K=1,3-1,8;
bs - hé s8 chum tia:
Chup dén parabol: 0,3-0,5
Chup dén hinh hép méo hay mang thing 0,25 - 0,35.

- Chi€u séng cong vién cdy xanh: Codng vién cay xanh 12 nhitng noi nghi ngot yén
finh, ngudi ta di dao thong thé, thanh thdn nhin ngim cdnh quan. Vi thé, chi€u sdng
nhitng noi nay cin nhe nhiang vita di d€ tao tam 1y thda mdi, thu gidn. Cong vién
thudng rong Idn va co cly xanh, béng mdt. Do dé, nén chon dén c6 nhiét d6 mau
cao, 4nh sang diu mat. Tru dén khong cdn cao i5m vi sif dung cdc chup dén dep mit
nhung khong gdy chéi, lod.

+ Chiéu sang dudng chinh, dudng dao:

Tinh todn nhu chiéu sing dudng ndi bo.

+ Chiéu sdng cay xanh, vudn hoa, hd nudc:

Stt dung cdc logi dén sin vudn ¢6 mau sidc phit hgp.

- Chiéu séng twgng dai, dai phun nude, vudn ciy canh:

Pén chifu sing tgng dai hodc dai phun nudc 1a cdc loai den chi€u, dén pha di
duge néu ra § trén. Cdc den duge bo tri & nhiéu vi tri, ty 16 d6 roi hudng chinh va
hudng phu 1 3 : 1. Nhitng chi tiét cin 1am néi phii cé chiéu sdng cuc bd. Néu chi€u
sdng qua kinh loc mau, phdi chon mau sic phi hop véi vét the duge chiéu.

- Chi€u sdng dai phun nudc phai chiu toan bo tia nudc véi do chéi Idn dé tao
chm gidc sinh dong, sang khodi.Dd roi chon theo theo quy dinh trong phu luc 1.19.

3. Chiéu sdng khu lam viéc ngoai troi, quang truong, giao 19 1on, sdn ga tau héa,
sdn bay, bén cdng, san vdn dong khéng mdi che ..

D& thit k& chidu sdng lam viéc cho cdc khu vyc 16n & ngoai udi can sif dyng céc
loai dén pha. Bén pha la loai dén c¢é chup dic biét, mat trong chup dén trdng cdc
kim loai nhu bac, dong, Nikel, Magié, ... ¢6 kha ning phan xa va khuéch dai dnh
sing ctia ngudn sang trong chup dén én nhidu lan. Céc loai dén nay cho phép chi€u
séng trong pham vi rong vdi khodng cdch rat xa noi dit dén. Pén pha phéi bd tri trén
cdc tru cao hodc trén cic mdi nha k€ can dé trdnh tao béng den trén bé mit dudgc
chi€u séng.

Trudc day, ngudi ta st dung bong den trong cdc den pha 1a cdc bong dén nung sang
cong suit den 16n tir 200 W dén 1500 W tiéu thy dién nhidu ma lugng dnh sdng tao
ra khong 16n vi quang hiéu cta cdc loai béng dén nay rit thap chi tir 7 — 38 Im/W,
Ngay nay ngudi ta thay th& c4c loai béng dén nung sdng bang boéng deén Halogen,
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bong hiiynh quang, bong compacte, bong dén phdng dién natri cao dp hoic bdng hoi
thiy ngin, bong I6t-dua kim loat cong sudt tr 100W dén 1000W nhung quang thdng
cao gdp hon 10 14n boéng dén nung sdng cling cdng suit. Nhd vay do roi trén mat lam
viéc dugc ting cudng 1én phiéu IAn ma dién ning tiéu thy lai gidm ding k€. Khi tinh
todn sit dung cdc loai dén pha d€ chi€u sdng, cdn sit dung cdc bi€u dd cudng do sdng
cua deén pha.

P& tinh todn chifu sdng bing dén pha cho cdc khu vuc Jam viéc ngoai udi tién
hinh theo trinh tf sau:

a) Chon d6 cao tru dén theo céng thirc:

Vi hy, 1a chiéu cao tru dén (m)

/I ,
Rinin = % (m) ChQH hg 2 Bmin (1-35)

Trong d6 In.. - cudng d0 sdng cuc dai cda den (Cd) tra dd thi cudng d) sdng cla
dén do nha san xuft cung cip (xem phuy luc 1.43).

b) B tri dén: C6 hai cach bé tri dén pha:

- B& tri rdi rdc trén céc tru cao, cdc mdi nha, tudng nha k€ cdn vdi khodng cdch
50 d&n 100 m mot den .

- B& tri thanh cum rdt nhiéu dén trén cung mdt dan thép cao (vai bo dén dén
vai chuc bd den trén mot dan). Cdc dan thép nay cé thé ddt cdch xa nhau 200, 300
dén 500m.

¢) Tinh chon cOng suit dén rén tru: ST dung mét trong ba phuong phdp:

- Phuong phdp diém sdng. '

- Phuong phap v& dudng ding lux.

- Phuong phdp chum dén pha.

Cu thé:

* Phuong phdp diém sdng:

Pén pha dudc coi 13 diém sdng; d6 roi tai mot di€ém A trén mit lam viée duge xdc

dinh theo cOng thic:

I th tri
Ex= —cosa .
R 1000 N e
1 3 Fvi i h R

& > Cos”
K.h 1000

Y

Tinh d§ roi trén mét doan dudng gifta hai 0 N
dén v&i nhiéu di€m va tinh gi4 tri trung binh.
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* Cach tinh theo phuong phdp vé duing ding lux nhy sau:

Pudng ding lux 12 dudng v& trén mit lam viéc gidi han pham vi ¢6 dd roi ngang
nhau (that su phin siu bén trong dudng ding lux cé thé c6 do roi 16n hon phan bén
ngoai dudng ddng lux ¢ d6 roi thip hon), ngudi ta quy USc dd roi trong dudng ding
lux 12 ngang nhau.

RVAYA

£ =1En)

Hinh 1.30: Vé duing ddng lux

V& duding ding lux 13 ciin cif vao cdc dd thi dd duge v€ bing thuc nghiém vdi
ngudn sdng chuan 1000 Im tao ra trén mat phing quy uéc ¢6 hai truc toa df 1a nva &,
mit phing quy udc dit vudng géc véi truc phdp tuyén cta dén pha va cdch mat
chinh ciia dén pha 1 m. Cdc d8 thi nay duge vé& theo thuc nghiém cho mdi loai chyp
den vdi cong sudt béng dén khdc nhau khdc nhau (xem hinh 1.30 va hinh 1.31).

Phwong phdp chi dp dung d€ tinh chi€u sdng cho nhitng khu vue ¢6 do roi thip
nhé hon 5 lux nhu san dé vit liéu, cong vién hay cdc kho bidi ngoai troi.

N2
Hinh 1.31: M{t bing cdc
duirng ddng lux trén hai tru dén
(M3i hinh 1d mét dén cin b6 tri
trén hai tru N va N3)
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Trinh ty tinh todn nhy sau:

- Xdc dinh pham vi ¢dn dudc chi€u sing.

- Chon vi trf b3 trf try dén (phén tin hodc tip trung)

- Tinh chon géce nghiéng 6.
. X X

ST ss 2=1 2 =15 2 =2
h h

-2 —25. X 23, X 235 (chénh nhau 0,5 mdi
h h h

X

~h
. ) L X . X

lan) v.v.. Xdc dinh gia tri cua x: m =1thix=1xh; u =1,5 > x =1,5h.

- Xdc dinh cdc tri sO cho sdn &, p, p” trong phu luc 1.41 phl hop véi gée nghiéng 6
dd chon & trén.
- Tinh d0 roi tuong dd1 € theo cdng thic:
£=Ey, hz.p3
Véi By - cho trong tiéu chudn;
h - chiéu cao tru dén;
p” - tri s cho sin trong phu luc 1.41.
- Tra dé thi n = f(¢, £) dé xdc dinh.
-Tinhy =n.p. h '
- V& db thi y = f(x) trong mit biing bd trf try d&n, khi d6 ta v& dugc mdt nita dd thi
vdiy > 0.
- Liy doi xing qua truc Ox, ta dugc db thi toan phin, d6 chinh la dudng ding lux
cuia loai dén vira chon.

Thi€t 14p bang tinh nhu sau:

X- 3
N g Slee € n y
Tir Xy=h

Tw

I 1,5h ’ ., \
10” Tra trong béng & Tra @ Tra & db thi Tinh
ai | @én 2,0h ) d thi
300 I5 2,5}] p " lUC 142 £ = Elh .hz. p3 n = f(é’ 8) y = np h

Vi dy 5: Tinh chon dén chi€u sing cho mét quing trudng dai 300m, réng 80m
(ngoai trdi) vii By, = 4 lux, st dung dén pha loai chup dén F1ZC-35, ¢dng suit béng
den Natri cao dp 250W ~ 220V, Fyq = 250001lm, I, = 16000Cd bé tri rai rdc cdch
nhau 50 m/dén (hinh vé).
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Bai gidi:
- Xdc dinh pham vi cdn dugc chidu sang: khu vire 300 x 80 m’.
- Chon chiéu cao tru dén theo cong thife:
hmin = Jlmux = \j16000 = 7,28 m
300 300

- Chon chiéu cao tru dén: h=8m.

- Chon vi tri b3 trf tru d&n (phin tdn) nhu trong hinh vé.

- Tinh chon géc nghiéng 9.

, " 8 180 .
Mit cdt ngang cho biét 6 = tgm =0,197 x — =126,46
T

Chon géc nghiéng 6 = 26°
- X4c dinh gid tri cda x twong Wng l1a 8; 12; 16; 20; 24; 28:32: 36; 40m.
- Xdc dinh cdc tri s8 cho sdn &, p, p’ trong phu luc 1.41 phil hgp véi géc nghiéng 6
dd chon & trén.Tinh d6 sdng tudng do1 € theo cong thifc:
g = Ep h%. p3

VGi Eyg - cho trong tiéu chudn;

h - chiéu cao tru dén;

p* - tri s cho s&n trong bang phu luc 1.41.
- Tra dé thin= f(&, €) d& xdc dinh.

-Tinhy =v.p. h
L4p bang tinh:
9 % X £ p P’ € n Y
oo ! 8 | 037 | 1,34 2,31 0,591 0 0
1,5 12 0,14 1,8 3,7 1,4592 0,35 5,04
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x .
O 1| X £ p o’ g M y
' 2 ‘ 16 0,01 2,2 ' 11 2,816 0,38 0,688
2.5 20 0,08 2,7 19 4,864 0,27 5,832
3 24 0,14 3.1 31 7,936 0,24 5,852
26" 3.5 .28 0.18 3,6 46 11,776 0,15 432
4 32 0,21 4.0 65 16,64 0 0
4,5 36 0,24 4,5 90 23,04 0 0
5 40 0,26 4.9 120 30,72 0 0
V& dd thi y = f(x) trong mit bang bd trf tru dén, khi d6 ta vé duge mdt nira do thi
véiy > 0.
LY
7
6 T
5
4 d \
; .
2 A N
1 /. N
/ -
0 5 10 15 20 25 &0 35 0 x

= Lay doi xing qua truc Ox, ta dugc dd thi toan phin,dé chinh 13 dudng ding lux
cia loai deén vira chon. Pudng niy cé: h=8m, 6 = 26°.

~

Ya
; :
6 T
5
4 /
5 b
2 Y
1 / N
‘ / .
0 5 10 15 20 .25 30 a5 0 x

- Pemn @6 thi nay vé chdng 1én vi tri ting tru dén, ta ¢6 ban v& mit bing dudng
ding lux cta 1 ddy dén, 18y d&i xitng s& ¢6 cia toin bd dén chiu sdng doan dudng

yéu ciu.
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50 ? 50 j}
ah -t
Pé tinh chi€u sdng cho cdc cong trinh ¢6 d6 roi yéu cdu I6n hon 5 lux, cdn dat
dén tip trung thanh cdc cum 16n, tru dén cAn phai cao d€ pham vi tda sdng 16n, vi du
dén chi€u sdng quing trudng trung tdm thanh phd, san vian dong Jén réng hon 3 ha,
ta phdi stt dung phuong phdp chim dén pha dé tinh chi€u sdng.
Chiim dén pha 12 mdt nhém nhiéu dén pha dat trén cing mét dan deén ¢ cung dd
cao, cing goéc nghiéng O nhung xoay 1éch vdi nhau mot gée t. Xac dinh géc can bdo
vé o cia mot hang den va gée 1, ta ¢6 thé tinh dugc & dén cin ¢6 trong mot hang.

Hinh 1.32: Cham dén pha

Chium dén pha dugc sit dung chi€u sdng cdc sin bdi réng 1dn, cdc sin bay, bén
tau thiy, chi€u sdng trang trf mit ngoai cda nhitng cong trinh dd sd v.v...

Dé tinh chi€u sdng bling chitm dén pha cin xdc dinh cdc yéu ciu sau:

_Vj trf dat dén va nhitng 4nh hudng cla chidu sdng dén pha doi v6i thim m¥ cda
cOng trinh.

- P% cao dan dén.

96



- Vi tri ¢dn dugce chi€u sdng, 46 roi tai mdi vi tri duge chifu sdng.

- SO lugng va cdng sudt cda dén pha trén mdi dan den.

Trinh tu tinh todn nhu sau:

- Chon vi trf bé tri dan deén.

- Xac dinh tiéu chuin chiéu sang Enin hodc Ey,.

- Xdc dinh chiéu cao 181 thi€u clia dan dén hg,, chon chiéu cao dan dén h. Chon
gGe nghiéng 9.

- Xdc dinh goc bdo vé o cia mdt hang dén.

-

- Chon 2 diém bat loi trong khu vuc can chi€u sing. Tinh cdc ty s

N

X .
—,vél x la
h

khodng cac tir diém bat Igi d&n vi tri chdn dan dén.

Tra d6 thi E = £ (6, %) trong phu luc 1.42, tinh YE vdi mdi diém bat Idi, chon

ZEmin
- Tinh:
ZEmin
1= Lmmin (1-36)
E . Kh*

Vi T1a gbc gilta hai bong dén lién tiép trén cung clia géc o
- Tinh s§ dén trén mét dan:
o
n=—+1 (1-37)
T

. X IV
Tra d6 thi E = [ (0, E) ,linh >E v8i moi diém bat Idi, chon 2 Eqyip.

Vi dy: Tinh chi€u sdng cho mot sin tdp luyén béng d4.

Kich thudc sdn bong dd 1a: dai 120 m, réng 90 m, chiéu cao quan sdt]a < 15 m.

Tiéu chudn chi€u sdng sin tip luyén Ja;

+ Ngang O m can E i, = 50lux,

+ Ptng 5 m can En, = 30lux.

Can bdo ddm do roi & cd hai bén mit phing ding di qua truc doc sén.

Cho bi€tK = 1,5.

Bai gidi:

1) Chon vi trf d&n dit hai bén sdn, mdi bén 2 tru nhu trén hinh v&, trén tru bd tri
d&n pha, can xdc dinh s8 lugng d&n trén méi tru vi cbng suit béng dén.

2) Chon chiéu cao tru dén: h = 30 m.
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3) Chon 2 diém bat 1gi A (di€m gifta sin) va B (12 di€ém cdch dudng bién cudi sin

15m) nhu trén hinh v&. Khodng cdch tif d&n 1 dén diém A la:

98

Xia= V502 +552=74m

Véi 2= %: 2.4, chon 0 =27° ta ¢6: E = 9.10%,

h
Diém A nhén 4dnh sdng tir 4 try dén doi xing nén: YE = 4. 9.10% = 36.10*

_ 4
Tinh: T= Zémmz = 36.10 5 =5,33°
E_Kh® 50.1,5.30

Chon géc bdo vé: a=60°

Ta ¢ & dén trén mdt dan:
n=% o120 1211574121257 Lamtwon 13 dén

T 5,33

Hinh 1.33: Dan dén pha cia
sdn thé thao ngodi troi




Thay doi géc nghiéng 6 va géc bdo v& o va vdi gid tri thich hgp, ta ¢6 thém cédc
hiang dén khic. Tinh véi dién tich mit sdn ¢6 thé c6 it nhat 2 dan dén trén mdi tru,
Viy s8 dén trén mbi tru 12 13 x 2 = 26 den.

1.5. PHU TAI PIEN NHA G GIA BINH

Phu t3i nha & gia dinh bao gdm phu tdi chi€u sdng (tinh nhw phén trén) va phu tdi
sinh hoat. V&i gia dinh don 1é hay & trong cdc biét thu, sau khi tinh todn xdc dinh phu
tdi chi€u sdng tir viéc chon loai d&n, cdch b trf den,sau d6 thdng ké cong suat cla
tit cd cdc dén cin ¢6 trong ¢Ong trinh, ngoai ra ta ¢in thong ké cdc thi€t bi st dung
dién khdc nhu: Quat gié, mdy lanh, bép dién, bom nudc, cdc thi€t bi sinh hoat si
dung dién ldp c¢d dinh va tdng s6 cdc & cdm dién (st dung cidm céc thiét bi dién rdi);
mdi & cdm nay dudc tinh vSi cong sudt 1000W/1 § cdm, sau dé thong ké lai theo
cong thuc:

i=1

Puch = Ke. D Pami (cho cdc phu tdi ciing K,) (1-38a)
n
i=1
Puk =Y. KePami (cho cdc phy tai khdc K.) - (1-38b)
n
HOé.C Puch = Kc-po-s

Trong d6: Py - cOng sudt tinh todn cia mdt can hd (kW);
K, - hé s8 cin dang (Cho sin trong tiéu chuin);
P - cOng suit dinh mifc ctia thiét bi st dung dién thit i trong cin hd (KW);
P, - sudt phu tai (kW/chd, kW/m?).
Khi c6ng trinh 1a chung cw hoidc cdng trinh da ning ¢6 n cin hd gidng nhau ta tinh:
Prhém ch = Puch X
Néu cong trinh 12 chung cu hodc ¢ong trinh da nidng ¢6 nhi€u cin hd ¢ phu tdi
khic nhau thi phai tinh cho tirng cin hd va tdng hgp lai.
Phin tinh todn thong gid s& hoc trong gido trinh mdn théng gié. Nhung k&t qua
cong sudt dién clia cdc quat gié hodc diéu hoa khdng khi ciing dugc tinh trong phu
tai dién sinh hoat.

1.6. PHU TAI BPIEN NHA CONG CONG

Nhi c6ng cong ¢é thé 1a chung cu, nha lam viéc, trudng hoc, siéu thi, bénh vién,
rap chi€u phim, nha thi ddu thé€ thao v.v... Khi tinh todn c¢dng suit dién cho cdc
c6ng trinh thudc loai ndy, ta cin cén ci vao thiét k& thuc t&€ dé€ tinh tirng phin

cu thé:
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1) Tinh ¢dng sudt dién cung cip cho dén chi€u sdng, cdc thi€t bi dién sinh hoat ¢
dinh nhu quat gié, mdy lanh, thiét bi théng tin, mdy tinh v.v... v cOng suft dién cp
cho cdc thiét bi ciim vao cdac & cim dién cho titng c¢dn hd, tirng phong 1am viée hodc
phong hoc, phong bénh nhén....

Py=Ke¢. Panomen (1-39)

Trong do:

P, - cOng sudt tinh todn cta phu tdi, gid trf ndy dude sif dung lam cén ¢ chon
cOng sudt ngudn cung cip (kW);

K. - hé¢ s& can dung chung cho cong trinh (cho sin trong tiéu chuin);

Pohom o - €ONg suit tinh todn ctia mét cin hd hodc timg phong lam viéc hoic
phong hoc, phong bénh nhén.... (kW)

2) Tinh cong suit dién cung cap cho cdc thiét bi dién chuyén diing.

1=

Pumici o = Ko Z Pamedi (1-40)
n

K. - hé s& cAn dung (cho sin trong tiéu chudn);

Pimedi - €Ong suat dinh mic cda thi€t bi sit dung dién chuyén dung th 1 (kW).

3) Tinh cong suit cta cdc thi€t bi dién ding chung cda todn cdng trinh nhu bom
nude,thang mdy, quat thdng gié.v.v...

Ghi chit: Phin tink nhiét xin xem gido trinh nhiét khi hdu, phdn thong gié xin xem
gido trinh thong gio.

+ Cong suat dién cung ¢ap cho thang mdy tinh theo cOng thic:
n
Prv =Ko D (P,VTS% +Py,) (1-41)
i=1

Trong do:

K, - hé s0 cin diing cda thang mdy (xem phu luc 3.2);

P, - ¢dng suit dong cd chinh ctia thang mdy (kW);

JTS% - hé & thisi gian Fum viée = 0,15; 0,20; 0,40; 0,60;

P, - cOng sudt thiét bi diéu khi€n, d&n, mdy lanh...trong thang mdy.

+ Cong suit dién cung cip cho bom nudc:

Vi cdn ho trong cdc chung cu cao ting cé thé cin cif suat phy tdi cho trong
bang sau:

+ Tinh cOng sudt dién cung cip cho cdc thi€t bi dién stf dung chung sau do théng
ké lai theo bing tdng hgp nhu sau:
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Cong suit Ene ¢
Tén phu ti S5 g Tong iong |
thi€t bi lugng HP (Quy ddi kW) Ghi chi
(1HP = 0,735 kW)
Thiét bi dién P, Sau khi
chi€u sdng tinh todn,
P tatca
Céc thi€t bl Py, L e
. tri s6
sinh hoat . .
cdng suit
Thiél bi dién Py = déu quy
st dung P + 0P ddi vé
chung don vi kW

P.ux - €Ong sudt cia thiét bi 1¢n nhat;
P; - cOng sudt clia thiét bj thy i;
n; - sG thiét bi ¢6 cling cdng suilt.
Cong sudt dién t6ng c¢dng cia xdc dinh cta 1a 2Py
2Py =09 (P + Paiye y
Cong sudt tdng nay dugce chon lAm cin ¢t &€ chon cdng suit dién ciia ngudn cung
cip, 1a cOng sudt mdy bi€n dp ha thé hodc cdng suit may phat dién.

1.7. PHU TAI PIEN NHA CONG NGHIEP

La loai phu tdi tinh d€n phan dién ning cung c4p cho cdc xi nghiép, cdc nha mdy,
cdc phin cia nha cong nghiép, bao gdm dién chi€u sang, thiét bi dién sinh hoat
trong cdc xi nghiép, nha mdy, dién cung c4p cho cdc thi€t bi sdn xuat, cdc trang thiét
bi phuc vy sdn xuat nhu dong cd dién, mdy han, 10 dién v.v...

Tinh cong suft tinh todn cho phu tdi céng nghiép bao gdm phu tii chi€u sdng va
phu tdi sdn xudt, phu tdi chi€u sing c6 thé (vi nén) tinh cu thé theo ting phan
xudng; phu tdi sdn xudt tinh theo titng mdy hay tinh theo day chuyén san xuit, theo
loai sdn phdm v.v...

Py =KoPym =Kepo.S

Trong dé:

Py, - cdng sudt tinh todn cda phu tdi, gid tri ndy dugc st dung lam cin ¢ chon
cong sudt ngudn cung cAp (kW);

K. - hé s6 cin diing (cho sdn trong tiéu chuin);

Pt - cONg suﬁ'_t dinh mifc cda thi€t bi sit dung dién (kW),

P, - sudt phu tdi (don vi W/m?, W/sdn phdm v.v...).
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sau do thong ké lai theo bang t6ng hop nhu sau:

Céng suat Téne cb
STT Tén phu tai Sa = ons ?Ong
1 : 61 kW i chi
i€t bi lwong *| w HP {(Quy dt ) Ghi chi
(1HP = 0.735 kW)
Thi&t bi dién Sau khi
chi€u sdng tinh todn,

141 ca tri 56

Céc thi€t bi ) =
cOng suat

sinh hoat >
déu
Thiét bi dién quy ddi vé
st dung chung don vi kW
Téng cong | Tong cdng suit tinh todn xdc dinh

duge 1a 2Py,

Pong co dién

Pong cd dién 12 loai thi€t bi tiéu thu dién ning dé bién ra cd ning, ¢d ning dudc
truyén cho cdc thi€t bi chuyén dung khic ndéi vio truc dong cd cla dong cd dién.
Pong ¢o dién lam viéc theo nguyén Iy cdm dng dién t nén con goi la déng cd cam
tng. Tay theo yeu cdu cda thiét bi chuyen ding, ngudi ta st dung cac bd bi€n ddi
toc do dé tao tdc dd hop 1y theo yéu cdu cong nghé (bd diéu téc). BO diéu téc ¢d hoc
12 cdc hop sO vGi bdnh ring, hodc diéu t6c theo bién trd, bd diéu td¢ hién dai theo
tin s& (b0 bi€n tin Altivar Telemecanique) la tang thém cong sudt cin cung cAp tdi
ddong cd khodng 10%. Pdng co dién chinh la loai phy tdi dzen chti yéu trong cdc xi
nghiép, nha may.

Cdc xi nghiép cong nghiép déu s dung cdc dong co dién dé€ lam ngudn ddng luc
cho cdc mdy chuyén ding: Mdy may, mdy dét, may tién, mdy khoan, may kéo Ong,
may dun nhya lén khudn miu d€ tao san phim, cdc diy chuyén ctia hé théng sdn
xudt sira, mi 4n lién, kéo sgi va tring nhya diy di€n .. . cho dén c¢dc quat gid,mdy
bom nudc. Piu ddu clng st dung dbng cd dién vi sy tién 1¢i, hitu ich va sy lam viée
bén bi clia nd. Céc ddng cd dién cd cdng suat thay d6i trong mot gidi han it rong.
Péng co dién mdt pha c6 cdng suft tif mdt vai W cho dén dudi 3kW. DPdng co dién
ba pha ¢d cdng suit tir mot kW cho dén vai tram kW. N6i chung cdc dong cd dié€n
déu lam viéc & dién 4p thap dudi 1000V. Cdc ddng cd cam @ng khi lam viéc 6 ch&
ab dong co déu gép phian lam gidm hé 8 cong suat cos ¢ cia hé thong. Do vay khi
cung cip dién cho cdc nha mdy, x{ nghiép 12 noi st dung nhiéu dong c¢d cam Ung
trong sdn xudt, ngudi ta ludn nhic nhd viée thi€t lap hé thOng tu di¢n dé bu cong
suat phdn khing d€ 1am ting hé s& cong sudt cos ¢ tdi gid tri quy dinh dé ning cao
kha ndng tai cia ludi dién.
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Ngoai ra, khi ¢dn cdc ddng co v6i mémen 16n hodc diéu chinh tdc d6 lién tuc
nhung deéu dan, ngudi ta stt dung ddng cd dién mot chiéu. Ngudn dién cung cip cho
cdc ddng cd dién mét chi€u trong cdc nhd mdy, xi nghiép phai 14y qua bd bi€n déi.

Pong co dién khong dong bp xoay chiéu ba pha

Dong cog dién khdng ddng bd xoay chiu ba pha la
loai thiét bi dién st dung dong dién xoay chiéu dé 1am %
ngudn ddng hrc théng dung nhat trong sinh hoat va sidn
xuit. Ta ¢ th€ tim hifu sd bd vé cdu tao va cdc tinh
ning cd bdn cda ching khi sit dung 1am cdc phu tdi trong
hé thdng thi€t bi tiéu thu dién cda cdng trinh.

Ky hiéu trén bdn vé.

1. Cdu tao:

Pong co dién khéng ddng bd gdm hai bd phan chd y&u 1a:

- Phan ditng yén (Stato): gdm I3i thép va diy quin.

+ Loi thép: lam biing thép k¥ thuit dién (loai thép sdn xudt riéng dé€ lam 15i clia
cdc thi€t bi dién). Cac 14 thép dudc dip sin theo hinh vanh khuyén vdi cdc rang cua
& mit trong (xem hinh 1.34b). Cdc 14 thép nay x&p lai thanh mot hinh try, sao cho
cdc ring cua mit trong tao thanh rinh dé€ dat diy quin stato. Lai thép stato 12 mach
din tir thong ciia stato.

Q

W
NS

U

N\

R

Lo R B e A I

“\
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o,

Hinh 1.34: Mt cdt 150 thép djng co dién khéng dong b
a) Loi thép réto; b} Loi thép stato.

1. Géng roto; 2.Rdng; 3. Ranh; 4. Ranh thing gic hudng truc; 5. LS truc; 6. Géng stato.

+ Diy quin stato: D81 v6i dong cd dién khdng dbng bd ba pha, diy quin stato gdm
ba cudn ddy gidng hét nhau. Cédc cudn diy nay dit Iéch nhau trong khong gian 120°.

- Phidn quay (réto)

+ Loi thép rdto (xem hinh 1.34a) tuong ty nhy I3i thép stato nhung véi cic ring
cua ndm ¢ mit ngoai hinh vanh khuyén. Cic 14 thép nay ciing x&p theo hinh tru nhu
161 thép stato.
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+ Day qudn roto: Day qudn réto bd tri theo 2 kiéu khéc nhau:
Kiéu 18ng s6¢ (coOn goi 1a rdto ngdn mach):

Day quin 1a nhitng thanh ddng (hodc thanh nhdm) ddt trong cdc rdnh, hai ddu cde
thanh han vao hai vanh ddng(hoic nhdom).

al bf
Hinh 1.35: Cdu tao réto ngdn mach
) Day qudn 1ong séc; b) Roto Iong séc gbm 161 thép va day qudn.
Kiéu diy quan (réto c6 dién trd phu):
Day quin gém ba cudn ddy bé tri 1éch nhau nhu & stato. Mot ddu ndi chung vdi
nhau, diu con lai ndi vao ba vanh trugt lip ¢& dinh trén truc. Tai mbi vanh trugt déu
¢6 mdi ch01 than tiép xiic. Cdc chéi than nay ndi vdéi nhau qua mét bién trd phu ¢

thé didu khién thay d6i tri s0dién wrd tham gia vdo mach dién clia réto dé dang t
bén ngoai. Piém cudi cdc bi&n trd cling ndi lai véi nhau theo hinh sao.

10 |

Hinh 1.36: Mdt cdt doc dong co dién roto ddy qudn (c6 dign trd phu)
2. Nguyén ly lam viéc:
a) Pong c¢o roto 1ong soc¢:
Khi déng 4ptdmiat (CB), dong dién ba pha l1an lugt duge dua vao 3 ddy quén stato,

tao nén Y trudng trong diy quan stato, do vi tri ba cudn diy niy 1€ch nhau 120°, nén
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W trudng tao thanh 1A W trudng quay. Tir trudng nay gy ra dong dién cdm &ng trong
diy quén rdto. Lyc tuong tdc cia tif trudng quay 1én dong dién trong day quén réto.
lam cho réto quay. Do qudn tinh ban diu nén ¢é sut chim vé t8¢ dd quay ciia réto so
véi tif trudng quay cua stato nén ta goi 12 ddng co khdng dong bo.

V& mit cau tao, dong cd 16ng séc don gidn, gid thanh ré, vdn hanh an toan,
momen m3 mdy 16n, ty khdi dong dugce. Loai déng cd nay cé dong di¢n md mdy 16n
o 6 - 7 14n cudng do dong dién dinh mite, hé s cong sudt cos ¢ thap.

b) BOng co rdto ddy qun:

Khi cAn md& mdy nhe nhang, diéu khién t6c dd trong pham vi réng, ngudi ta suf
dung dong co roto didy quin. Loai ddng c¢d nay ¢ thé st dung c4c thi€t bi ty dong dé
ngit ddn cdc bi€n trd, Jam cho mdy khéi dong nhe nhang. Loai ddng cd nay c6 cu
tao phifc tap, gi4 thanh cao nén chi ding khi ¢6 yéu ciu.

Dong co dién khdng déng bo xoay chiéu ba pha dugc ché tao véi cong suit 16n han
3kW dién dp day 380V.

3. Dong dién yéu cdu (Dong dién day dinh miic):
Pong ¢d ba pha ¢6 dong dién yéu ciu I yum tinh theo cdng thic:
P3phd 1000
im = \/—U .COSQ
Trong d6: Pipn, - COng suat dinh mifc ctia dong cd 3 pha (kW);
Uy - Dién ap day (V);

cosq - Hé 58 cdng suit.

(1-42)

4. Dong dién khdi dong:
Khi khdi ddng dong co dién ba pha dong dién di vao cudn didy Stato ting 1én I6n

hon tir 5 dén 7 lan dong dién yéu cau. Gid tri ndy cho theo hé s8 tdi trén nhin mdy
K. = —Iﬂﬂ N&i chung doi v6i déng co ba pha ¢ong suit 16n, khi khdi dong ddong dién
dm
ting manh 1am dién 4p ngudn sut gidm dnh hudng dén su lam viéc cda cdc thiét bi
dién khdc, nén can ¢ cdc bién phap md mdy riéng cho cdc ddng cd cOng sudt 16n.
1.7.1.2. Péng co dién xoay chiéu mot pha
Pdng co dién khong ddng bd mdt pha ¢6 ¢du tao nhu sau:
1. Céu tao
Phéan ding yén: (stato) gdm 15i thép va diy quin mét pha bd tri trén cdc ranh.
Phin quay: (roto): cau tao theo dang 1ng séc.
Sq d6 dau day dong co dién khéng déng bd mot pha:
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Day quan Stato Tu dién khdi gong

a Déy quén State

Reéto lng séc L g

Roto 16ng séc

2. Nguyén ly lam viéc

Day quin stato 1a ddy qudn mét pha, nén tif trudng sinh ra trong stato chi Ia ur
trudng dap mach nghia 13 tif trudng chi d8i chiéu ma khong ddi phuong. Do vdy
ddng co dién khdng dong by mot pha khong tg khéi dong duge. B¢ khdi dong dong
¢ khong ddng bd mot pha cin ¢6 trg gitp bing cdch:

- Tédch diy quin pha thanh hai cudn diy chinh - phu dit léch phau 90" trong
khong gian, dé tir trudng téng do ching tao ra 1&ch pha véi tf trudng trong day
chinh, 1 trudng tdng tac ddng 1&€n dong dién trong day quan roto, lam cho réto quay.

- NGi thém mét tu dién vio cudn diy phu, dé ddm bdo ¢6 sy 1éch pha cho dong co
ty khdéi dong.

- Sit dung loai mdy di€én mot pha ¢6 ¢ gép va chdi than cho nhitng ddng ¢d cOng
suit nhé (khodng 100 - 200W) .

3. Ung dung

Péng co dién xoay chiéu mét pha 12 loat thi€t bi dién cong sudt nhd phd bién.
Ching duge 1dp trong cdc thi€t bi gia dung nhu: Quat tran, quat ban, quat ding,quat
hit gid, bdm nudc,mdy xay sinh td, mdy xay thit, mdy gidt,mdy lau san, mdy hut
bui... Cdc thiét bi dién cAm tay st dung nhiéu trong sdn xudt, vd nhat 12 cdc thi€t bi
dién cAm tay st dung trong xdy dung nhu mdy khoan, mdy cdt, mdy bio, mdy cua
gach, mdy vdn vit, mdy mai, mdy dim rung.. déu la st dung dong cd dién xoay
chiéu mét pha (c6 mdy cho phép diing déng cd xdng hoac déng ¢d dién).

MOt vai loai mdy xdy dung st dung déng c¢d dién mét pha va ba pha:
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1.8. BIEU DO PHU TAI BIEN

D& chon vi trf dat ngudn dién hgp Iy cho mét khu vic ¢6 nhidu phu tai, ta cin tién
hiinh vé& biéu dd phu tai.

Biéu db phu tdi Ia ban v& tdp hop cdc hinh tron, cdc hinh tron nay 6 tim 12 tim
hinh hoc ctia cdc phu tdi dién, bdn kinh cta hinh tron duge tinh theo cOng thice:

R= |l (1-43)
m,m
Trong dé: Py 13 céng sudt tinh todn cda cdc phu tdi (kW);
m 1a hé s5 ty 1.

Biéu dd phu tdi duge vé cin cit vao bdn v& mit bing cong trinh duge xdc dinh
nhu cdu st dung dién. Cin ct vao bi€u dd phu tdi, ta ¢6 thé thdy duge nhu cdu st
dung dién cia tirng khu vure d€ xdc dinh vi tri nguén cung cap cho tirng nhém phu tdi
trong titng khu vuc vdi cdp dién dp thich hgp. Mdi nhém phu tdi ¢6 mdt pham vi
cung ¢ip dién phu thudc theo cép dién dp.

Can ctf vio kha ning tdi dién cia dudng diy vdi cip dién dp dé sut dp & phu tdi
cudi dudng diy nim trong gidi han cho phép d€ chon cip dién 4p cho mang dién.
Cidp dién dp cia cdc mang dién & nude ta da duge B dién luc quy dinh:

Mang ha 4p dién dp dusi 1000V 12 mang dudng day dién diu ra cda cdc tram
bi€n dp ha dp, bdn kinh phuc vy cda tram ha dp chinh 12 chiéu dai dudng day dién
ha dp dan tr tram bi€n dp dén phu tdi phu thudc cobng sudt mady bién dp trong tram.
Bdn kinh phuc vu cia tram ha 4dp 18t da khong gda 500m déi véi tram bi€n dp ¢6
cOng suit téi 1250kVA. NEu ¢ong sudt tram nhd hon tri s& trén, ban kinh phuc vu sé&
ngin hon (chi ¢cdon 250 d&€n 350m). Bi€u dd phu tdi 14p cho mét cOng trinh ¢ nhiéu
phu tdi ha dp riéng biét, hodc khu vuc ¢6 nhiéu khéi nha, x{ nghiép, nha mdy cé
nhiéu phin xudng tiéu thu dién ha 4p.

N&u cong sudt cdc phu tdi dién 16n hoiic khodng cdch giita cdc phu tii xa, dudng
diy phdn ph6i dién cho cdc phy tdi dai hon 500 m, thi khi d6 khong thé sit dung
dudng diy dién ha dp d€ phén phdi dién cho cdc phu tdi ma phii ding dudng diy
trung dp hodc cao 4p. Tai mdi phu tdi phdi thi€t 1dp mdt tram bién dp ha dp d€ dén
nhdn ngudn dién 161 va bién ddi dién 4p phin phdi lai cho cdc phin cia phu ti.

Luu y: DOEi véi cde cdng trinh cao ting biét lip trong d6 thi, ta khéng cin vé bidu
dd phu tdi cho céng trinh vi mdi céng trinh s& phdi dat mot tram bién dp riéng. Tay
thude cdc di€u ki¢n vé cdng ning ciia cong trinh, cong suit yéu ciu clta phu tdi, kha
ning tdi va dién dp cha ngudn cung cip, vé khéng gian kién tric, vé vin chuyén Ep
dit va bdo tri, vé diu kién an toan cAp dién, phong chay, chita chiy dé quyét dinh
vi tri dat tram bi€n dp & tng trét, ting him ngay trong nha cao ting hay ldp dit
tram bén ngodi nha.
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Cic bude tién hanh vé biéu d6 phu tdi nhu sau:
- Lap bdn v& mit bing cbng trinh.
- Tinh ¢ng sudt tinh todn cta cdc phu tdi.
- X4c dinh tAm hinh hoc cda cdc phu tai.
- Lip hé truc toa d6 XOY trén ban vé& mat bing cong trinh, xdc dinh toa d6 (x;; yi)
cdc tim hinh hoc cla cdc phu tai.
- Tinh bén kinh phu tdi theo cdng thitc:
R= | o (1-44)
T, m
va v& dudng trdn ¢é tdm 13 tAm hinh hoc cda cdc phy tdi véi ban kinh R.
- X4c dinh toa db tim quy udc clia ngudn cdp dién theo cdng thic

2®ix) oy 2Py (1.45)
2P 2 Pu

- Cidn cu mit bang thuc t& va cdc yéu ciu cda vj tri nguon cip dién d€ chon lai

ddng vi tri bd trf ngudn dién cho cong trinh.
Vidyu: Hiy vé bi€u dd phu tdi va xdc dinh vi ui tram bi€n th& cho mdt xi nghiép

may ¢é mit bing nhu Kinh v& dui day:

Xo= S Wic

- ] ;

Céc chi tiéu cia xi nghiép cho trong bang sau:

Pn (W‘, m2) Dléﬂ
tich K,_- K.-.'

STT Té&n cbng trinh bong e | Chiu sing b
1 | Phong diéu hanh, hanh chinh 16 300 09 ! 04
2 | Xudng thi€t k& miu 120 19 400 | 06 | 03
3 | Xudng do, cit 350 19 400 | 0.8 | 05
4 Xudng may 1 250 15 500 0.8 0,7
5 | Xudng may 2 280 15 500 | 08 | 07
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P, (W/m?%) Di¢n
STT Tén ¢Ong trinh } tich K. K,
Bong luc | Chi€u sdng (m?)
6 | Xudng hoan thién 300 19 350 | 06 | 03
7 | Kiém tra, déng g6t 180 17 350 05 1 03
8 Kho, xual xudng 50 12 800 0.5 0,2
Bai gidi:
1) Lip bdn vé mat bing cong trinh.
Theo bin vé di cho trong dé bai
2) Tinh cOng sudt tinh todn cta cic phu tdi theo cong thic .
Py = Ko Ky (Poat + Poesy-S
K&t qda tinh ghi trong bdng sau:
| P, (W/ m?) Dién 5P,
STT Tén ¢Ong trinh Pong Chi&u lic;}} K. K, (W)
lue sang | (m7)
1 Phong di¢u hanh, hanh chinh 16 300 0.9 0,4 1,728
2 Xudng thiét k& miu 120 19 400 0.6 0,3 | 10,008
3 Xudng do, ciit 350 19 400 0,8 0.5 | 39,040
4 Xudng may 1 250 15 500 0,8 0.7 | 74,200
5 Xudng may 2 2380 15 500 0.8 0.7 182,600
6 Xudng hoan thién 300 19 350 0,6 0,3 | 20,097
7 Kiém tra, déng g6i 180 I7 350 0,5 0,3 | 10,342
3 Kho, xudt xudng 50 12 800 0,5 0,2 4,960

3) Xdc¢ dinh tdm hinh hoc cta cdc phu tdi.

Lip hé truc toa d§ XQY, xdc dinh toa 46 (x;;yi) cde tim hinh hoc cta cde phu tdi

Chon truc toa do ¢6 gdc O dat tai tim hinh hoc ciia xudng may 2

Toa 36 tdm hinh hoc
STT Tén c¢Ong trinh
X Y
1 Phong di¢u hinh, hanh chinh 0 2.3
2 Xudng thi¢t k& mau -5,7 2,8
3 Xudng do, c¢iit -5,7 0,4
4 Xudng may 1 -5,7 22,1
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Toa dd tim hinh hoc
STT Tén céng trinh — -
X y
I 2 3 4
5 Xudng may 2 0 0
6 Xudng hodn thién 0 -2,5
7 Kié€m tra, déng géi 5,5 -2.5
8 Kho, xuit xudng 5.5 1,8
iy
=
4 —
2 1l
S~
™ N
i / 5 \ B
Ei ?lﬁ -‘:--Ai 3\.2 i_1 ; 1\ 2i|3i |Big x';
X KA /
/ . A g T /
[N v
/ |_<T N
N - 4_:,./
Vi tri chon 5]
~ i - 9 v ~ 7 P[l - ~ - -~ e o~ ~
4) Tinh bédn kinh phy tdi theo cdng thic R =  |—— va ve dudng tron cd tdm la

7, m

tam hinh hoc cta cdc phu tdi v8i ban kinh R, chonm = 1 (kW/cm).

STT Tén cdng trinh R (cm)
1 Phong diéu hanh, hanh chinh 0,74
2 Xudng thi€t k& mau 1,785
3 Xuwdng do, cit 4,336
4 Xudng may 1 4,861 .
5 Xudng may 2 5,129
6 Xudng hoan thi€n 2,599
7 Kiém tra, d6ng géi : 1,815
8 Kho, xuat xudng 1,258
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V& cdc vong trdn v6i ban kinh da tinh duge trén ban v& mit bing,

5[ ]
4.
2 2l
f 8
~d - / / Jr
N T ZaE
3 / 1 _
: / 5 B
P AR 312 | AN 2‘\!3'4'5 6 7 8 9 x
)\::X\ \ -1 / ] Vi tef tam
(/ 4 \\ N TN /'/ Pl B
: Fa N r 7
| s /
~_ -~ . \4‘:_/
Vit chon 5

Xdc dinh toa d6 tAm quy wdc clia ngudn cdp dién theo cong thic:

DN GIED)
Z tti

1,728 % C+10,008x (-5,7) + 58,040 x {-5,7) + 74,200 x (-5,7)+ 82,600 x 0 + 20,097 % 0+ 10,342 x 5,5 + 4,960 x 5,5
1,728 +10,008 + 59,040 + 74,200 + 82,600 + 20,097 + 10,342 + 4,960

_ 1323506 e,

262,975

YO — zé [110 .'

1,728)(2,3+10,008x2.8+59.040><O,4+74,200><(-2,1}+82,600x0+20,097x(-2,5)+10,342x(—2,5)+4,960><1,8
1.728+10,008 + 59,040 + 74,200 + 82,600 + 20,087 + 10, 342 + 4,950

= —169,56 =-0.644

262,975

Toa d6 tdm quy udc 12 X, =~ 2,784; Y, = -0,644, vi tri Mtrén hinh vé.

7) Cén ctf mat bing thuc t€ va cdc yéu cdu cha vi irf ngudn cip dién dé chon lai
ding vi trf b3 uf ngudn dién cho cbng tinh.Vi tri ¢6 toa d6 tim quy udc mdi théa
min diéu kién 12 trung tAm phu tdi, nhung néu dia diém tim quy udc chua phu hgp
v€ quédn Iy va an toan phong chdy, chita chdy hodc vé m§ quan clia khu vuc thi ta c6
thé ddi vi tri tram dén ndi khac thich hop vdi diéu kién thuc t& ma cling khong xa vi
tri tAim quy udc da xdc dinh.
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Chuong 2
NGUON PIEN CUA CONG TRINH

Ngudn dién clia cong trinh bao gdm cde loai mdy bi€n dp, mdy phdt dién. Mdy
biéh 4p 13 thi€t bi dién ding yén dung dé€ bi€n dbi dién dp clia dong dign xoay chiéu
ting 1én hay gidm xudng ma vin giif nguyén tan sG. Mdy phdt dién bi&n doi cdc
ning lugng khdc nhu cd ndng, nhig¢t ndng, hoa ning ra dién niing.

Trong chudng niy ta sd b6 tim hi€u vé ciu tao, nguyén ly lam viéc va cdc dac
tinh ¢o bin cla cde loai mdy bién dp vt mdy phdt dién, cdch lya chon loai may,
¢cOng sudt va dién dp cia mdy theo yéu ciu cta phu tdi. Ngoai ra, trong chudng nay
ciing dé cip dén vide 18 chie khong gian yéu cau cla cde tram bi€n 4p, tram phdt
dién duge bd tf rong cong trinh. Muc dich d€ cdc kién trdc su va k§ su xdy ding
twong lai thdy rd vai trd quan trong cda ngudn dién, tao khéng gian thich hgp dé bd
tri ngudn sao cho phil hop vdi yéu ciu vé an todn cdp dién, phong chéng chdy nd,
tao didu kién d& dang cho Hp rdp vin hanh, bdo hanh va thay the vé sau. Tai liéu
niy khong cung ¢dp cho ban doc khd nidng ché tao hay stfa chita cdc may bién dp

hay mdy phat dién.

2.1.MAY BIEN AP

Miy bi€n dp sif dung trong hé thdng truyén tdi
dién ning goi 13 mdy bién dp luc, hé thdng truyén ti
dién nipg tir ngudn dén tdi khong thé thiéu mdy
bién dp. Vi dién dp cia mdy phdt dién khong 16n
han 20 kV, ndu dung dién 4p ndy d€ truyén tdi thi
@n that dién dp va dn thit dién ning déu rat 16n.
Do vy phdi st dung cdc mdy bi€n dp ting dp bo tri
& diu ra mdy phdt dién. Khi dién dp ddu ra nhd hon
dién dp ddu vio ta ¢6 mdy bi€n dp ha dp va ngugc
lai ta ¢é mdy bién dp ting dp. Cédc qué trinh bién doi Hinh 2.1: Mdy bi¢h dp mot pha
dién tr dién ra bén tong mdy. Qua trinh truyén tai
trén cdc khodng xa tiY vai chuc, vai trim dén vai ngan kin phai st dung ngudn dién vdi
dién dp cao. Khi d&€n noi phin phoi, hodc ndi tiéu thu phdi ha dién dp cho phi hgp véi
thict bi stf dung. Lam nhiém vu ting, ha dién dp chinh 1a cdc mdy bién dp.
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Hinh 2.2: Mdy bién dp ba pha
aj Mdy bién dp ba pha cdch dién béing ddu; b} Mdy bién dp ba pha cdch didn khd.

2.1.1 M4y bi€n 4p mét pha hai cuén day

2.1.1.1. Cdu tao ciia mdy bién dp

May bi&n 4p c6 hai bd phan chi y€ula [ 4 (s / \ 3 ,
161 thép va cudn diy, ngodi ra cOn cdc bd
phan phu nhung rdt quan trong la cich [2| |1
dién gifta cdc cudn didy vSi nhau vd cdch
dién gitta cdc cudn diy vdi 161 thép. Mdy
bién 4p con phan bidt bdi cdch diu day
vi vin d& lam mat mdy. Dudi ddy 12 hinh
vé md td sd bg cdu tao va nguyén 1y 1am _
viéc clia MBA mét pha hai cudn day. Cic bo phin chi y&u cta mdy bi€n 4p 1a:

N
Lo~
—
sl

Hinh 2.3: Cdc ld thép cida [5i thép
mdy bién dp mét pha kidu kin.

1. Loi thép

L5i thép mdy bién dp 13 mach tif ciia mdy, mach tir 1a noi luu dén tir thdng trong
méy. L.o1 thép dugc ciu tao tir cdc 14 thép dic biét bing tolesilic. Tole silic 1a loai
thép dudc ché tao riéng dé lam mach t¥ vi né ¢6 khd ning luu gilt tif thong con got
12 thép k¥ thuit dién khdng dung trong xdy dung. Tly theo loai may bi€n 4p mot
pha hai cudn diy ki€u m6t cita s hay hai cta s6 ma c#u tao 161 thép ¢6 khdc nhau.
Goi tén phin 15i thép ding 12 tra d€ 1dng cdc cudn diy dong, phdn 1561 thép ndm
ngang goi 13 gbng tir; Mach tir clia mdy bién 4p 12 lién mach, tir thong khép kin ti
tru qua gdng tir. Mdy bién dp mét pha ¢6 mot, hai hodc ba tru.

2. Cudn ddy

Diy cufn trong mdy bi€n 4p m6t pha gdm: hai cudén diy lam bing d6ng hay
nhom kéo thanh sdi ¢6 ti€t dién trdn hodc chir nhit, bén ngoai diy trdng cich dién
bing son vecni hodc quan sgi vdi, sgi thldy tinh 1am cdch dién.
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Mbi cudn ddy dit trén mdt tru, ¢ cdch dién vdi tru (loai 161 thép mot cita s6).
M3Bi cudn day chia ra nhi€u banh dit chdng 1én nhau trong mot try & gilta (mdy bi€n
dp ki€u kin hai ctta s8). Hodc bd trf cudn cé dién 4p thap nim sdt 15i thép, cudn cé
dién dp cao ndm boc bén ngoai cudn diy cé dién ap thip. Hai cudn diy nay khong
ndi tryc ti€p vdi nhau.

Vi mdy bi€n 4p mot pha ba cudn diy sé cé mot cudn diy so cip ¢ W, vong day
v hai cudn diy thit cdp ¢c6 W, va W3 vong diy. Loai mdy nay cé ba cip dién 4p.

S& vong ddy khdc nhau ctia cdc cudn ddy cho dién 4p & diu ra khdc nhau.

a) y b) U,
(\4—1-? Ot
2 1 ‘ { .
= ! £ ;:: ?—j
- 1
T ] B |  e——
7 | ¢ !
4 ] A
Cﬂ_—-U1——-\" L,__—ES—.J)

Hinh 2.4: Céu tao cla mdy bién dp mdt pha
a) Hai ddy qudn; b) Ba ddy quén
1- Ddy qudn so ¢dp; 2-Ddy quén thit ¢cdp; 3- Ddy qudn thit 3; 4- Much tix.

3. Cdch dién trong mdy bién dp
C6 nhiéu loai vat liéu duge chon lam chd't cdch dién trong mdy bién dp.
M4y bi€n 4p mdt pha va ba pha déu ¢é cdch dién nht nhau :

a) M4y bién dp c6 cdch dién bling chét I6ng: Nhu ddu khodng chét, hydrocarbon
mat do cao, esters, silicones hodc halogen 16ng. Diu trong mdy vira 1am nhiém vu
céch dién vira lam mdt mdy théng qua hé thdng d6i luu biing cdch tdn nhiét ldp &
héng thung may. Diu khodng chat 1a chdt d& chdy nén loai mdy c6 cdch dién I6ng
thuding bi cim st dung trong nh cao ting vi nguy hi€m dé gy chdy, n6. Loai mdy
nay cho phép dit ngodi trdi hodc trong cdc nha riéng biét. Mdy dudc treo trén try,
hodc dat trén bé cao cdch sin it nhit 14 300 mm, xung quanh c6 ho chifa dau tran,
bén trong hd rii d4, sdi d& ngan chdy lan rong. D& ddm bo déu trong mdy ludn day,
cach ly hoan toan v6i khong khi ngudi ta diing loai mdy bién 4p ki€u kin hoan toan
¢6 cdnh 1am mét c6 kh3 ning bién dang dan hdi 1ip bén ngoai thiing dau chinh.
Hodc phdi lam thang diu phu bd tri ngay wén ndp mdy bi€n dp. Céch dién loai 1dng
c6 gid thanh thdp, d& 1am mat. Nhung sau mdt thdi gian vin hanh diu mit din tinh
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cdch dién, nén phai kiém tra, b sung, loc hoic xdng siy, bdo dudng dinh ky dé ddm
bdo kha ning lam viéc cda mdy & ding ch€ d¢ quy dinh.

b) M4y bién dp cach dién khd: Cdc cudn ddy clia mdy bi€n dp dugc boc nhya
trong chin khéng cao 4p. Nhy'a Epoxy ¢6 phy gia Jam déo dé ting muic dan héi trdnh
mit khi mdy vin hanh cdc cufn day phat néng do cé dong dién 16n di qua. Céc chit
¢4ch dién nay c6 khd ning chiu l¥a t8t, c6 thé coi 1a khong chdy. Loal m4y bi€n dp
nay ché tao phic tap hon, nén & nudc ta chua s&n xudt, chi nhap d€ st dung va sua

chira khi hw hong.

4. Cdc bd phdn khdc

Céc mdy bi&€n 4p mot pha va ba pha déu c6 thing chita rudt mdy (161 thép va cédc
cudn day dbng) va dau bi€n dp (hodc chin khéng d6i véi mdy bién dp kho), ndp diy
c6 ldp s¢ cdch dién cao, ha ndi véi cdc cudn diy bén trong ruft may. Bé& phin bdo
vé mdy bi€n 4p bing role hai (do dp sudt hoi cia dau trong may hay 4p suat chan
khong) hoat déng khi dp suat hai trong mdy vudt mic quy dinh. Rd le nhiét (do nhiét

" d6 lam viéc cia mdy) hoat dong khi nhiét d6 trong mdy vugt mitc quy dinh. Quat gié

cudng bic dé 1am mdt mdy d&i vai cdc mdy khong ddm bdo khi chi théng gié tu
nhién, cht chdng 4m (silicagien), gid d& va banh xe d€ di chuyén m4y.

2.1.1.2. Nguyén Iy lam viéc

Khi dit dién 4p xoay chidu u, vio 2 ddu ddy quidn W), trong cudn diy so cip c6
dong dién i xoay chiéu bién thién, dong dién nay tao ra tif thong moée vong qua 161
thép va mdéc vong cd cudn Wy, tir thong nay goi tén 13 tr théong chinh ¢.. T thdng
nay bi€n thién méc vong cudn W, gy ra trong cubn nay sitc dién déng cam Ung uy,
néu cudn diy W, ndi vao tai, s& c¢6 dong di€n 1; cung cap cho tai.

Ky hiéu trén sd dd

Uy I

— 1
D i ?

q.P P Phy

W W, 4 I

u q > t 2 1 Uz t3

L et | D '
qT:b q
Up : !
]
. 1
1

Hinh 2.5: So d3 nguyén Iy ciia mdy bién dp mt pha hai ddy qudn

M3y bién dp mot pha duge sit dung d€ bién ddi di¢n 4p mdt pha clia ngudn cung
c&p cho thi&t bi dién st dung dién 4p pha. Loai mdy nay c6 2 cap dién dp: Pién 4p
diu vio va dién dp ddu ra, ty 1€ gifta hai tri s6 dién 4p dau ra va du vao goila ty s6

bi€n dp K:
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(U
U,
N&u K < 1ta ¢6 mdy bién dp ha dp, ngugc lai thi goi 1a may bién 4p ting 4p.
Khi cong sudt clia phu tdi 16n hon 100 kV A, viéc sit dung dién mot pha la khéng
¢d 1gi vi d€ gdy mat 6n dinh hé théng ngudn, ngudi ta sit dung dién ba pha.

! 4
W, W, 4 U, [:] Phy
T tai

U= 110k

Hinh 2.6: So 46 nguyén Iy cia mdy bién dp mét pha ba ddy qudn
a) Ky higu trén so do dién; b) So db nguyén Iy.

2.1.2. M4y bié&n 4p ba pha hai cugn day

Mdy bi€n dp ba pha c6 thé ghép tir ba mdy bi€n 4p mat pha hodc ché tao may
bién 4p ba pha bing cdch dat cdc cudn diy clia ba pha 1én mdt 16i chung,

2.1.2.1. Cdu tqo ciia mdy bién dp ba pha c6 16i chung

I Loi thép:
Tuong tu 181 thép clia mady bién 4p mot pha, nhung ¢é ba hodc nim tru. Méi tru
1dp dit ddy quin cao 4p va diy quén ha dp cda cling mét pha.

2. Déay qudn

M4dy bién 4p ba pha hai cudn diy gdm mdi pha hai cudn diy, mdi pha quin trén
mot tru. Pién dp diu vao gilta cdc dau diy pha 1a dién dp ddy, dién 4p dau ra giita
cdc dau diy pha 1a dién dp day, nhung phu thudc cdch ddu diy cla cdc cudn diy trong
mdy 1a tam gidc (ky hiéu A) hodc sao(ky hiéu Y), Ziczac (tam gidc hd ky hiéu Z)
" néu ¢é thém dau trung tinh thi ty 1& gitta haj tri s0 dién dp didu ra va diu vao goi la
ty s& bi€n 4p K. N&u ty 1é nay nhd hon 1 ta ¢6 mdy ha dp, ngudc lai thi goi 1a mdy
ting dp. Phu thudc vao cdch ndi day cia cdc cudn diy sd cdp va tht ¢dp trong mdy
bi€n dp ba pha ta cé cdc t6 ddu day : AMA; Y/Y; MY, Y/A; A/Z. Ngudi ta con cidn cf
vio goc léch pha cia vecto dién dp pha cda cudn ddy thit c¢dp v6i vectd dién dp pha
cla cudn diy sd cdp irén ciing mdt pha quy udc bing cdc vectd twong dudng kim
phiit quy dinh chi s6 12 trong ddng hé (chi vecto dién 4p so c¢ip) va quy udc bang
cdc vectd twong duong kim gidf (chi vectd dién dp so cdp) 12 nhitng bdi s6 clia 30° &€
goi tén 8 ddu ddy, vidu : A/Y-11; Y/Y-12 v.v..
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Hinh 2.7: So dé mdy bién dp ba pha
hai cudn ddy

1. Cdc cudn diy ba pha so cdp ndi hinh sao;

2. Cdc cudn ddy ba pha thit cdp ndi hinh sao; Hinh 2.8: Quat théng gic lam mds

3. Mach ur cite mdy bién dp

Ngoai 16i thép va diy quin, mdy bi€n dp ba pha cé it cd cdc phu kién nhu mdy
mot pha, dic biét nhitng mdy cong suit 16n hé théng 1am mat bing quat gié la rat
Ién (xem hinh 2.8).

2.1.3. Lya chon mdy bién dp

P& lua chon mdy bi€n 4p can lam cdc viée sau :

- Lua chon loai mdy bi€n 4p mdt pha hoidc ba pha ¢6 cdch dién 1dng hodc kho thy
theo yéu cdu si¥ dung cla cdng trinh, loai ddt ngoai trdi hay trong nha.

- Lwa chon dugc cong sudt t8i uu cho may dédm bdo nhu cdu hién tai,cé khd ning
diéu chinh hé s8 cong suit cosp dé€ gidm tién phat, ¢6 khad ning md rdng ting tai
trong tugng lai.

- Pdm bdo théng gié lam médt mdy bing thong gié ty nhién, néu khéng di phai
ting cudng thong gié nhin tao bing quat gio.

- Pién dp ddu ra cda mdy bi€n 4p phii phd hgp véi dién dp cla phu tdi ma né
cung cip dién. dién 4p ddu vio cta mdy bi€n 4p phdi phit hgp v6i dién dp ngudn
clia ludi cap dién cho mdy bién dp.

- Lita chon t8 d&u day phit hdp (n€u la mdy bién 4p ba pha).

2.2. MAY PHAT PIEN, KY HIEU MFP
Thiét bi sdn xuit ra dién chinh 13 mdy pht dién. Mdy ph4t dién la thi€t bi d€ sin
xuit dién bing cach bi&n d8i cdc ning lugng sd cap thanh niing lugng dién.
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Mdy phdt dién tao ra dong dién
mét chi¢u goi 13 m4dy phdt dién mot
chiéu, loai mdy nay ding nhiéu trong
giao thong vén tdi bing dién; phdat nap
icquy.

May phét dién tao ra dong dién xoay
chi€u goi 1a mdy ph4t dién xoay chiéu,
cO loai midy mdt pha va loai may ba
pha. Mdy phdt dién xoay chi€u ba pha
12 nguén dién cung cip chinh cta ludi
dién quéc gia. M4y phit dién xoay
chiéu ba pha c6 khd ning tao ra céng
suat dién 1dn.

NN
.

N
SN
3
RN

\\\\\

3
3

NG

OB

Hinh 2.9: So do dién tir clia mdy phdt dién
1. Ddy qudn stato; 2. Ddy gudn roto.

* Nguyén Iy lam viéc cia mdy phdt dién xoay chiéu

Khi dong cd sd c¢dp quay mang rbto mdy phdt dién xoay chiéu vi roto cila may
phdt dién mdt chiéu quay theo, trong mdy phat mdt chiéu cdc cudn ddy quay trong
nam chdm vinh cdu, nhd b chdi gép ma sinh ra dong dién mot chiéu. Dong dién
mdt chiéu ndy cung cip cho diy cudn roto clia mdy phdt dién xoay chiéu d&€ bi€n
ching thanh nam chim dién. Cdc cudn diy roto cliia mdy phdt xoay chiéu mang
ddng dién chuyén dong sinh ra tir trudng quay, tif trudng quay nay ldn lugt quét qua
cdc cudn day stato, lin lugt gy ra sic dién ddng cam ting trong ba cudn diy. Vi cdc
cudn diy nay bé tri 1éch nhau trong khéng gian 120° nén vé thdi gian cac sdc dién
ddng ndy léch pha nhau mdt phin ba chu ky. Khi cdc ddu diy nay ndi vai ludi dién

s€ ¢6 dong dién cung cip cho lu6i.

Hinh 2.10: Mdy phdt thily dién (tuabin nudc 10SMW, 13,8 kV) kiéu déng bf cuc 18i-
1. Phdn kich tir; 2. V& stato; 3. Mai thép stato; 4. Cuc ciia rdto
5. Lung réto; 6. Cjng ot réto; 7. Xa do.
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*Cong dung

May phzit dién xoay chiéu ba pha d€ phit ra dién, tiy theo ngudn ning lugng so
cap ma ciu tao clia ching ¢6 khdc nhau. Trong hinh 2.10 la mdy phdt thuy dién
tuabin nudc cé dién dp diura 13,8 kV. Truc cda tuabin dat dimg. Céc tudc bin nam
rong dong chady clia nude. Nha mdy thuy dién phdi dit ndi ¢ ngudn nude. Trong
hinh 2.11 13 mdy phat nhiét dién vdi tuabin hdi ¢6 dién 4p ddura 18 kV. Truc cia
tua bin dit ndm ngang. Cdc loai mdy phdt nay c6 cong suét rat 16n tr vai chyc dén
vaitram MVA dugc ldp dit trong cdc nha mdy dién.

Hinh 2.11: Mdy phdt nhiét dién (tuabin hoi) kiéu cuc dm
1. Phin kich thich; 2. Vé mdy; 3. Loi thép stato; 4. Bo lam lanh bdng khi hydro; 5. Réto.

Hinh 2.12: Mot kidu mdy dién ddng b6 céng sudt nhd c6 hé thdng cuc it quay.

Ngoai ra, nganh dién dang tim ki€m thém nhitng ngudn ning lugng khdc dé xay
dung nhi mdy dién: Ning lugng mit trdi, ning lugng gié, ning lugng nguyén i,
nang lugng khi hod 18ng v.v...

Trong hé thdng dién cong trinh, khong st dung cdc mdy phat dién cong sudt 16n
nhu trong cdc nhi mdy nhiét dién va thiy dién ma chi yéu ding mdy phdt dién
Diezel cong sudt nhd (dudi-1000 kVA) hodc cdc bd luu dién UPS cdng suat lén. Cdc
m4y phét dién cong sudt nhd hoat ddng nhd ddng cd sif dung ndng lugng 14 diu
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diesel hodc khi hda 16ng 1am viéc theo nguyén 1y cda ddng cd ddt trong lam déng co
sd cdp. Loai mdy nay 1 khdi lién két déng cd - mdy phdt, phd bi€n nhit 1a mdy phat
dién diesel. Ngay nay, vita d€ bdo vé méi trudng vira d€ d6i phé vdi nan khan hi€m
dau mé, ngudi ta tich cyc ché€ tao cdc loai dong co méi ding ddu hitu ¢d (ddu co),
khi d6t hodc hydro ho4 18ng d€ han ché sinh khi CO, b4o vé méi trudng.

2.2.2. Mdy phét dién Diezel |

D€ 1am nguén dv phong cho cdc cong trinh kién tric din dung va cong nghiép
hi€n nay ngudi ta st dung mdy phét dién xoay chiéu lam viéc theo nguyén ly cla
dong co d6t trong thudng goi 1a mdy phét dién diezel véi nguyén liéu chinh 14 diu
diezel. Cdc loai mdy phdt dién diezel dugc chon 1am ngudn dy phong trong cdc cong
trinh vi nhitng tinh ning wu viét sau :

- La loai mdy phdt dién ddng bd ba pha hoic mdt pha khéng chdi than (trdnh
ddnh lira & vong cé g6p), tr ddng kich ti, ty ddng diu chinh dién dp, ¢6 4 thi.

- K&t cdu nhd gon: vi du mdy phat dién c6 cong suit 150 kVA ¢6 chiéu dai 2,23
m rong 0,73 m, cao 1,356m trong lugng 1355kg; mdy cé cong suit 300 kVA ¢6 chidu
dai 3,331m, rong 1,270m cao 2,137m, trong lugng 3000 kg.

- Tiéu hao nhién liéu it : Mdy 150 kVA tiéu hao 161 da 28 lith, Mdy 300 kVA tiéu
hao tdi da 63,7 lit/h.

- Lam mat bing nudc.

- C6 dém chdng rung va bd phin gidm thanh.

- C6 khd ning chuyén ngudn ty ddng nh s dung bo chuyén mach ATS gin ngay

diu ra mdy ph4t dién.

Hink 2.13: Méy phdt dién Diezel 80 kVA
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2.2.2.1. Céutao co bin
Mady phdt dién diezel ¢6 hai bé phin chinh la:

1. Péng co diezel (hodc djng co xdng, khi dé1): Loai ddng co bon thi, ¢ 6 xilanh
ding véi téc d6 1500vong/phuit. Kich tif tw dong bing thyristor v6i ngudn mdt chiéu

la dcquy 24V.

2. Mdy phdt dién: d0ng bd ba pha hodc mot pha khong chdi than (tranh ddnh lira
& vong ¢8 gop), ty dong kich tir, ty dong diéu chinh dién 4p, tan s6 dong dién phit ra
12 50Hz. Ba pha cos¢ =0,8.

2.2.2.2 Nguyén ly lam viéc

Khi nh&n nit khéi dong, diu boc chdy trong xilanh,tao dp lifc dly pitiong chuyén
dong lam quay truc dong cd, 6 xilanh lién ti€p chuyén dong, truyén chuyén dong cho
roto may phat dién dé€ phét ra dién.

Khi can cdng sudt 1én hon ¢ thé€ ghép song song 2 hodc 3 mdy phit dién.

2.2.3. Lya chon may phat dién

Cin ctf vio yéu cdu cip dién cia phy tdi dé lya chon:

- Pién 4p ddu ra clia mdy phit dién duge chon lam thi€t bi du phong phdi phd
hdp vdi dién 4p ctia phu tdi ma né cung cap dién.

- Ty theo sg d6 cdp dién, ma chon cong sudt mdy phdt di€n phu hop cOng suit
t4i toan bd d& thay th& ngudn dién lwdi, hay chi mét phdn phu tdi dugc ¢dp ngudn dy
phong bing mdy phdt dién.

- Mdy phdt dién diezel dung lam ngudn dy phong phii duge chon bd phdn khdi
dong phit hgp v6i yéu cdu cita phy tai. V4i nhitng phu tdi quan trong, thoi gian cho
phép mit dién dudi Ss, phai chon bd d8i ndi ngudn ty ddng. Trong cdc trudng hgp
khic cho phép déng ngudn du phong bing tay.

Vi du: Chon mdy phdt dién c6 cong suit 300 kW — dién 4p dau ra 380/220V.
Trén ban vé can ghi : MFD ~ 300KW-380/220V.

2.3. TRAM BIEN AP HA AP

Tram bi&n 4p ha 4p 12 tram bi€n 4p c6 dién 4p ddy diu ra d€ cung cdp cho phuy
tai 1a 0,4 kV = 400V ba pha va dién dp mdt pha 230V. Loai tram bi€n 4p nay la phd
bin vdi cdc phu tdi cé cong sudt dudi 1250 kVA. Bén kinh hoat dong ngZn nhat (12
khodng cdch xa nhit ti¥ tram ha ap dén cac phu ti 1 cda cdc tram ha 4p) phu thudc
cong suit phu tdi xem trong phu luc 2.5. Cdc phu tai sinh hoat, phy tdj cOng cOng
hay phu tii cong nghiép hiu hét déu dugc cip dién tir cdc tram ha dp. Tram ha dp
nén cé cong suit nhd (dusi 1250 kVA), dit cang gin phu tai sit dung dién cang tot,
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muyc dich 12 d¢ dudng ddy mang dién 4p thap cang ngin thi cang i€t kiém. P& vdi
ddy dan & mang dién 4p thdp, néu cong sudt tai I6n thi dong dién trong day l6n vi
th€ cdn ti€t dién 16n. Day c6 tiét dién 1dn cang ngdn thi cang it t6n kém ci vé vat
1an t6n hao dién ning va (Gn that dién 4p, d& quin 1y va van hanh. Do vy cin dat
tram ha 4p gin phy tdi tiéu thu dién thi cang gidm t8n thit dién 4p va cd t6n thit

di€én ning.
2.3.1. Céc loai tram bi€n 4p

2.3.1.1. Tram trén cit

- Tram bi€n 4p ngodi tr&i b tri trén cdt goi 1a tram trén ¢dt. Tram bd tri trén mot
¢t 1a cdc tram dién 4p mot pha, hodc cdc tram ba pha ¢dng suit nhé dudi 200 kVA.
Tram hai ¢6t 13 tram b8 trf trén dan cOngson thép dit gilta hai cot. Cong $uit tram
trén cot dudi 600 kVA.

- Cdc khu nha & lién k€ hoidc cdc cdng trinh c6ng cdng quy mé nhé ¢ céc thiét bi
tiéu thu dién vdi dién dp dudi 1000 V, tdng cong suit yéu cau trén 30 kVA dén dudi
1000 kVA cin b6 tri tram bién dp riéng.

- Tram bién ap ha 4p ¢o thé b& tr ngoai tri vdi hinh thife treo trén mét tru (Tru
bing bé tong ly tdm). Tram c6 mot mdy bién 4p mot pha hodc ba mdy bi€n dp mot
pha c6 téng cong sudt dudi 200 kVA. M4y bién dp dudc treo 1én tru biing gid d3 mdy.

- Tram bi€n 4p ha 4p ddt trén hai tru véi mdy bi€n dp mot pha hodc ba pha c6
tong cOng suit tir 250 dén 630 kVA. Mdy bi&n 4p diit trén xa d3 bing thép L75 hodc
U80, U100 dudgc 1dp chit vao c¢dt, khodng cdch giffa hai tru t61 2,8 mét. Ngoai mdy
bi€n dp, cdc thi€t bi do d€m phia cao thé, sit d, cau chi roi, chong sét van va thing
dit CB ctia phan phan phoi ha thé cling 1dp trén try (xem hinh 2.14).

Khi céng suit cia may bi€n dp 16n hon 630 kVA, do trong Iugng mdy bién dp qud
16n khong thé dit thi phai dit trén san.

2.3.1.2. Tram trén dat

Khi tram bi&n 4p ngoai trdi cé cong suit I6n hon 600 kVA, mdy bi€n 4p ¢6 trong
lugng 16n trén 5000 kg. Viéc bd tri mdy bién 4p wén hai tru 12 khéng thé va khong
an toan. Vi vdy lic nay phdi xdy dung tram trén dat. Phdi xdy bé dit mdy bi€n dp
cao hon mifc nude ngdp cao nhit hang ndm 13 0,3 m. Xung quanh tram phai ¢6 hang
rao bing ludi thép hoic tudng xay vdi cao do trén 1,8 m. Phii c6 c6ng ra vao rong
t5i thidu 12 2 m, réng trén 2m d€ ra vao tram. Cong phdi m& ra ngoai (hinh 2.15).

Khi khong c¢6 thé bd trf tram bién 4p ngoai trdi do yéu cdu thim my hodc khdng
c6 dat ngoai troyi dit d€ x4y dung tram, ngudi ta bo tri tram trong nha. Vi trf dit tram
c6 thé x4y bén ngoai nhi lién ké cin nha cda cdng trinh, hodc bd tri ngay bén trong
cOng trinh.

122



1400 L 1400

650 650

3200

8500

| B4
S ®
@
Y
3 I T I Y
© T i T
j E = - E
& ®)— g
By,

Hinh 2.14: Tram bién dp ddt trén hai tru

1. Mdy bién dp; 2. Cdu chi tit roi;
3. Chdng sét van; 4.51;

3. Ti phin phéi ha dp;

6. Thanh don ¢8;7. Ddy déin

8. Thang sdt.

9. Ghé cdch dién.
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Hinh 2.15: Tram bién dp ngodai troi ddt trén mdr ddt

1. Bé mdy bién dp; 2. Tii phin phdi ha dp;

3. Ghé cdch dién; 4. Chdng sét van;

5. Cdu chi ty roi; 6. Sit d;

7. Thanh ding cimg @8; 8.Tutmg rao cham,

9. Cita thdng gid ¢d Wdi chdn bén trong: 10. Hé théng tiép dia.



2.3.1.3. Tram trong nha

Tram trong nha bd tri trong nha xdy riéng 1am tram bién thé hodc xdy tram lién
ké vGi nha chinh. Tram bi€n 4p phin xudng bd tri ngay trong phan xudng.Tram
trong nha cé thé b tri § tdng trét, tang mét hodc trong tdng hdm clia can nha Khi b&
tri tram bién 4p trong nha phdi luu y vé chiéu cao gian nhi didt mdy bi€n dp hay may
phdt dién, phdi ddm bdo khodng cdch an todn dién. Vi cdc tram ha th& cong sudt
dudi 1000 kVA, chiéu cao nha it nhat 1a 4 m, dién tich tram b& trf trong nha it nhat 1a
20 m°, khong k& noi bd trf mdy phdt dién dy phong. Phéi chi ¥ 18i ra vao tram du
rong, dG cao d€ van chuyén thi€t bi. Trong tram phéi bd tri dén chi&u sdng va thdng
gié 1, ¢4 thong gio ty nhién va thdng gidé cubng bifc. Phai bdo dam cdc trang thiét
bi bdo chdy va chita chdy trong tinh trang sdn sang hoat dong. Clra rong trén 2 m dé
thudn tién cho viéc van chuyén, 1dp rdp van hanh, bdo tri va stta chita thi€t bi dién
trong tram. |

Tram bién 4p trong nha va tram bién dp ngoai trdi khdc nhau cd bdn vé thiét
bi dién trong tram va khodng cdch 1§p dit thidt b dién. Tram pgodi trdi phii s
dung thi€t bi dién ch€ tao d€ dat § ngoai tdi, cdc thi€t bi nay chiu dude sy
thay d&i cda thai tié€t va méi trudng. Khodng cdch an todn gilfa cdc cuc, cdc pha
xa hon.

Tram trong nha dit trong cdc phong kin ¢0 twong chéng chdy ngan cdch véi cdc
phong khic cla chung cu hay phan xudng sdn XuAt.

Tram trong nhi 13 tram hgp bd ¢6 v6 boc bing kim loai.

Tram trong nha cao ting sit dung bin dp kho khong cin xdy hd chia dau.

Tram bi&n 4p ha dp cdp dién cho dén dudng hién nay dang duge b uf trén cdc
tru dién dit bén dudng. Trong tudng lai cAn tinh t6i my quan do thi dé xay dung cdc
tram bi€n 4p trong nha hoic dit ngdm theo dang quan 1y tf dong.

Khi bS trf tram trong nha, dién tich va chiéu cao noi d4t mdy bi€n dp phai ddm
bdo khodng tréng mdi bén mdy it nhat Ia 1 mét, chiéu cao dén tran phdi dim bdo do
cao ctia mdy k€& cd diu si theo gquy dinh khodng cdch an toan cda dién dp phia cao
th&. N&u tram ¢6 nhiéu 16 ra, s& td bing dién ting I&n thi dién tich khu vuc ti phin
phdi ha thé phii ting Ién.Tudng ngin cdch bing vat liéu chiu lfa, cé hé thng thong
gié tr nhién va cudng bic, ¢6 hé thdng ndi dit an toan va ndi dit chdng sét, cdc
thi€t k& tram trong nha phai dude nginh dién ki€m tra, xét duyét va nghiém thu mdi
duge dong dién van hanh. Vi tri dit tram phai thudn 1gi cho viéc lap dit, vin hinh,
qudn Iy vi stia chita v€ sau.

Khi b& trf tram trong nha, nha't 1A d6i vdi cdc nha cao ting, phdi bdo ddm 151 van
chuyén cd giéi, bé rong va chiu cao hanh lang.
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Hinh 2.16: Tram bién dp trong nha
1. Mdy bién dp; 2. Pdu cdp cao dp; 3.Pdu cdp ha dp;
4. Thanh ddn cao dp; 5. Cita thong gié; 6. Rinh cdp ngim;
7.Ttt phdn phot ha dp; 8. Tii cao dp; 9. Rao chdn.
2.3.2. Bao vé tram bién 4p
D& bio didm an toan cung cip dién, an toan tinh mang con ngudi va tai sdn thit
bi clia tram bi€n 4p cin ¢6 cdc bdo vé sau : :
- Bio vé chdng cham dién tryc ti€p va gidn ti€p;
- Bdo vé chong phéng dién dp cao;
- Bdo vé chong qud dién 4p do ngdn mach hay sét danh;
- Bdo vé chdng nham lin thit tv thao tdc;

- Bdo vé qud tdi, bdo vé qud dong.
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2.3.2.1. Phia trung thé

- Bdo vé chéng cham dién tryc ti€p : Boc cdch dién theo cdp dién 4p cdc b phan
ma con ngudi ¢6 thé cham dé&n, ddng thdi si dung hé théng ndi ddt véi dién td ndi
dat theo gidi han cia dong cham da't. B6 trf vi trf ndi v8i vt nd1 ddt tai nhitng noi it
ngudi qua lai khé tao diéu kién hinh thanh dién 4p budc.

- B4o vé chong cham dién gidn ti&p : biing cdch thurc hién ludi ding thé.

- Bio vé chdng phéng dién 4dp cac: Dung ludi chin, ca ngin ¢6 bang bdo hi€u
khu virc nguy hiém khong cho ngudi khdng ¢6 nhiém vy vi pham.

- B4o vé chéng qud dién dp do ngan mach, qui tdi, qua dong hay sét dénh : St
dung cac mdy cit mach khi ¢ tai, cdu chi roi phoi hdp vdi LBS va cdc chdng sét van
LA, hodc bd tf kim chdng sét truc ti€p ¢ hé théng ndi dat chdng sét véi dién rd du
nho ddi véi cdc cdp dién dp cao cla tram (tram c6 dién dp dén 15,22 kV dién 6 ndi
dat chong sét nhd hon 4. Tram c6 dién 4p dén 35 kV dién ud ndi dat chong sét nhd
hon 1€2. Tram c6 dién dp dén 110 kV dién trd ndi dat chéng sét nhd hon 0,1Q. v.v..).

- B4o vé chong nhiam lin thi tu thao téc : su
dung cdc khéa lién dong bing co khi hay dién dé
tranh nham 14n khi thao tdc (cdc so dd ddu ndi cu
thé€ xem & phin so dé dién nguyén Iy cla tram
ha ap).

Phin diy din clia mach dién chinh: Déng cit
vi bdo vé phia trung th€ tryc ti€p bing cdc thiét
bi ¢6 dién 4p trung thé tr 15 d€n 35 kV nhu':

- M4y cidt ¢6 téi;

- C4u chi oy roi;

- Chong sét van LA;

- M4y cdt tai ¢6 d€ chi.

Hinh 2.18: Chdng sét van LA Hinh 2.19: Mdy cdt 35 kV
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Viéc lua chon cdc thiét bi cu thé thy theo sd dd nguyén 1y cla tram, nhitng tram
bi€n dp cong sudt nhd, don Ié chi cin st dung ¢du chi ty roi véi dong dién day chidy
khéng qud 20A. Dong ngdn mach khdng qud 30 kA.

Dong dién dinh muc cia cau chi chon theo cong thite

min |

. I
Idmcc > 194 Idml va Idmcc < T

Trong do:

Lamee - dOng dién dinh mic ciia cau chi (A);

Lgmi - dOng dién dinh mitc so cAp mdy bién dp (A);

Tmin1 - dOng dién cuc tiéu phia sd cdp khi ¢6 ngin mach ddu day phia thit cap.

Cdc tram ¢6 dong dién phia ha thé trén 750 A nén st dung may cit ¢6 tdi phia
trung thé,

Hinh 2.20: Dao cdt ¢6 tdi SF6 Hinh 2.21: Mdy cdt tdi ¢é d& chi
(con goi ld DS)

Céc thi€t bi déu bd tri trong cdc td bidng dugc ché tao theo quy chudn. Nhitng
noi chit hep khong dd chd bd tri td bdng théng thudng, nhirng tram mach vong
hay nhitng noi diéu kién khi hdu khic nghiét, 6 nhiém cao, ngudi ta st dung cdc
td hgp bd (compact dang mdédun loai nay cé kich thudc nhd gon, linh déng dé
thao tdac).

Ngoai ra cdn cdn b3 tri bdo vé role ty dong khi ¢6 sy ¢ ngoai chuong trinh (phin
niy khong trinh bay cy thé vi di sdu vao chuyén mén clia nganh dién).

2.3.3.2. Phia ha thé

- B4o vé mdy bi&n dp biing role nhiét, role hoi khi c6 si ¢d bén trong thiing may.

- Sit dung 4ptémat (CB) dit & diu ra phia ha th€ mdy bi€n dp d€ cidt ti khi c6 sy
¢d hoidc qud tai.

- Tuy sd dd cda tram, da phan tram ha thé ¢6 trung tinh truc ti€p ndi dat.
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2.3.3. Cidc sd d6 dién nguyén Iy cia tram bi€n 4p ha ap ¢6 mdt mdy bién 4p
v6i cdc ngudn trung the khic nhau

Chon sg db cdp dién cho cOng trinh tuy thudc yéu cdu vé chit lugng dién nang
d61 v8i cong trinh, d6 13 tinh lién we cung cdp dién va tri s§ dién dp & mic quy dinh,
tin s& dong dién khong dao ddng qua 50Hz. Nhy di gi6i thiéu & phin trén, ¢ cdc
loai so dd hinh tia, phan nhdnh va hdn hgp.

Bisn udi 15(22)KY

S -t
Phytdi1  Phutai2 ) )l )‘ Chigu sang va quat gi tram

Phu tai 31 Phu tai 32 Phuy 3i 33

Hinh 2.22: So dé mét MBA mét ngudn dign Ludi véi mang phdn phéi hink tia 2 cdp

Theo quy pham trang bi dién clia B$ Pién lyc phan loai hd phu tai theo do tin ciy
cung cip dién nhu sau :

- Loai 1 la nhitng hd tiéu thu ma khi cung cdp dién bi gidn doan cé thé giy ra
nguy hi€m chét ngudi, 3n that 16n cho nén kinh t& qudc dan, hu héng thiét b, hu
hdng hang loat sén pham, r3i loan cic qué trinh cdng nghé phic tap va cdc bd phan
ddc biét quan trong ciia thanh phd. Vi du: cdc cOng trinh dic biét nhu: Dai phdt
thanh, truyén hinh, bwu dién, tram chita chdy, nha mdy nudc, bom chita chdy, thang
mdy, chi€u sidng cta cic nhi trén 16 tang, cdc cong trinh cdng cOng tip trung ddng
ngudi nhu nha khich chinh phu, sin bay, siéu thi, phdong md clia cdc bénh vién,
phong ¢ap cifu ... _

Ho tiéu thy loai mét duge cung cdp bing hai ngudn dién doc 1ap, hodc ¢d ngudn
du phong 1a dcquy, mdy phét dién diéu khién biing thiét bi ty dong.

- Loai 2 1a nhiing hé tiéu thy ma khi cung cap dién bi gidn doan thi s& lam hut muc
k& hoach hang loat sdn pham, ling phi nhan cOng, dinh tré mdy mée va van tai cong
nghiép, r6i loan hoat déng binh thudng cha thanh ph&. Thudc loai 2 1a cic c¢bng trinh
nhu nha tré, tradng hoc, cdc bénh vién, co quan hanh chinh, nha cao rén 5 ting ...

129



D31 v6i ho tiéu thu loai hai hodc phin cong trinh c6 tam quan trong khdng 16n, sy
mat dién khdng 4nh hudng dén tinh mang con ngudi, tai sén, kinh t& hay chinh tri thi
chon sd d8 chuyén mach bing ciu dao hai ngd déng cit ngudn dy phong bing tay,
€ ti&t kidm v&n ddu tu, chon s¢ d6 ¢6 mdy phét dién dy phong toan bd hay chi dyf
phong cho mot s& thi€t bi dién quan trong trong céng trinh.

- Loai 3 12 nhitng hd tiéu thy khong thude hai loai trén.

Vi cdc cong trinh thude hd loai mdt va loat hai chon so d6 hinh tia va so dd hdn
hop, vdi cdc cong triinh thude ho loai ba chon sd dd phin nhédnh.

Bién ludi

—:—.———H:

1
MBA 15{22)/0,4kV

50 3

Phutai1 Phutai2 p—— Phy tai 3
) ——— Phy t3i 32
) —— Phu t2i 33

bl

P41 P42 P43

Chigu sang va quat gio fram

Hinh 2.23: So d6 mot MBA mét nguodn dién luvi
véi mang phén phdi hén hgp hinh tia va phdn nhdnh

------------------------ _.—._",'--'_-""-"""-"‘--‘l
- Ti phan phéi chinh 0,4kV

Cap ngam
mach vong

Phutdi1 Phytdi2 \f ‘ \t Chig sang va quat gio tram

Phuy tai 31 Phy i 32 Phy t3i 33 °

Hinh 2.24: So d6 mét MBA c6 ngudn dién 1t cdp ngdm mach vong
vdi mang phén phét hinh tia
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Cap ngim | .
S
1

song song : }
Phutdi1  Phytdi2 )

Phy i 31 Phy thi 32 © Phytii3z

% % Chigu sang va thong gio

Hinh 2.25: So d6 m@t MBA ¢6 2 ngudn dién tit cdp ngdm song song
¢6 khda lién djng vdi mang phin phéi hinh tia

2.3.4. Chi€u siang tram bién 4p

Tram bi&n 4p cin dugc chi€u sing lam viéc va chi€u sdng bio vé :

- DGi v6i tram ngoai trdfi, stt dung céc loai dén pha dit trén cbt treo mdy bién dp
dé chi€u sdng tram.

- DGi v6i tram trong nha, chi€u sdng tram 12 can thi€t d& soi 15 cdc mit dong hd do
dién dp, dong di€n, géc pha, cong sudt, cdc bd chi thi vi tri, cdc bang hudng dan v.v...

- Ngudn c&p dién cho chi€u sdng tram 14y tif phia truéc hodc phia sau CB t8ng, va
ludn cin ¢6 mach chi€u sdng sy ¢& bing ngudn dién khic vdi ngudn dién cda tram.

- Tram bi€n 4p cOn can c6 thi€t bi chi€u sdng di ddng d€ ki€m tra nhitng vi tri ma
chi€u sdng bing cdc dén cd dinh khéng soi t6i dugc.

2.3.5. Thong gi6 tram bién 4p

Tram bi€n 4p trong nha cin dugc théng gié chéng néng bing thdng gié tw nhién.
Thong gid ty nhién bing cdch 6 thdng gi6é théi vio kich thudc tir 400 x 1000 (mm)
cdch san tram 200 mm va 6 thdng gid hiit ra kich thuéc rif 400 x 1000 (mm) cdch san
tram 1800 d€n 2200 mm. Khi khéng dat théng gié tu nhién, cin c6 théng gi6 cuBng
bifc cho tram bang cdc quat gi6. Thong gié cudng bitc bing quat dudgc diéu khién tu
ddng bing cic rdle nhiét.

2.4. TRAM PIEN CO NGUON DU PHONG

2.4.1. Piéu kién d€ chon ngudn dién dy phong

Trudc diy ngudi ta chia hd tiéu thy theo ba loai va chi chd trong ngudn dién du
phong cho hd loai 1 va loai 2. Ngay nay, do yéu ciu ciia cdng viéc va mdc séng
nang cao, cdc hd tiéu thy dién ké c4 ho loai 3 déu c6 yéu cdu dude lién tuc cung cip
~dién, dam bdo d6 tin cdy va chét lugng dién nang.
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Vé phia ¢ quan quan 1y, cdc cdng ty truyén tii dién phdn phdi dién manh dan
duwa dién dp cao vao sdu trong do thi, sit dung viéc phan chia ludi dién trung thé theo
dang mach vong, tang cu’dng cdc tram bi€n 4p trung/ha, lién k&t cdc th phin phoi ha
th& d€ didm bio lién tuc cip dién cho phu tdi. Nhung nhu th& van chua hoan toan
dim bao khong mat dién.

DGi vdi cic tai quan trong nhy cdc bénh vién, sin bay, cdc xi nghiép sdn xuit c6
diy chuyén cong nghé cao, cdc khdch san ba sao trd 1én, cdc cao 6c vin phong, trung
tAm thu'dng mai, cdc ngin hang, cdc trung tdm mdy tinh, vién théng, quin sy v.v... thi
cdc ngudn dién dy phdng cho cong trinh 1a mdy phat diesel, ning lugng mét trosi qua
b6 chuyén ddi dién va luu trif trong cdc bd acquy va bd lvu dién (UPS) tai chd 12 can
thi€t khi ngudn cip dién chinh bi sy 6.

Cin cit yéu cdu cong nghé vé cdc diéu kién :

_ Khong duge ngit dién: Cdc hé IT (cong nghé thong tin), cdc quy trinh cdng
nghé lién tuc.

- Duy tri dit liéu trong 10phut

- Ty dong déng ngudn du phong dé ddm bdo an toan cho ngudi van hanh

Can cu thdi gian ngit dién:
- Khong dude phép ngit dién
- Cho phép ngit dién dudi 1s
- Cho phép ngat dién dudi 15s
2.4.2. C4c loai ngudn dién du phong
1. Mdy phdt dién diezel kem vdi bg nghich luu
M4y phdt dién diezel kém v6i bd nghich luu va bo acquy thyc hién ndi tai & td
phén phdi ha the. So db ndi mach nhu hinh 2.26.

Nguén gien \di . .

r B0 chuyén ngudn

MBA mang 1 MBA mang 2
B0 nap acquy
Bao vé ! Ba nghich ivu W Dag dong béng tay
364y t \ € sifa chita Hinh 2.26: S0 di
IO dédo nghich luu cila

lI

\V \V ) \Y mdy phcirdién
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2. Si dung b ddo chiéu ty déng ATS (Automatic
Transfer Switches) gdn vio dau mdy phdt dién
thuc hién d8i ngudn cap dién & phin ha 4p clia mdy
bi€n thé.

B6 ddo chiéu c6 thé lam viéc vdi dién d4p 600V
xoay chiéu, 125V mdt chiéu, thdi gian déng ngudn
du phong 0,4 - 0,6s, dong cdt qud tdi tr 5 dén 12
kA, dong cit ngin mach tir 12,5 d€n 30 kA. Hinh 2.27:

B§ ddo chiéu tu djng
I“/—"‘“Hl

MBA 15(22)/0,4KV @

Khod kén dong

Ngudn dién lugi 15(22)KV

ATS

Phy thi 1 Phuy t3i 2

Hinh 2.28: Su d6 dién nguyén Iy mach ¢6 bj phin ddo chiéu tw dong AT
ddm bdo an toan bing khda lién déng

Ky hiéu tram bién 4p :
Vidu:

Trambi€ndp: U3 =22kV
U, =0,4kV TBA - 2210 4KV

Codng suat : 300 kVA 300 KVA

3. B nghich luw va bo luu dién UPS

B0 nghich luu cung ¢ap ngudn dién xoay chidu AC chi't lugng cao (hinh sin khéng
méo) tif ngudn mot chiéu théng qua b chinh Iuu.Khi thém bo acquy & diu vao bod
nghich luu ta ¢6 b6 UPS. UPS 12 bd ty dong Iuu dién.

C6 hai dang bd UPS 1a :

+ BG UPS ngoai tuy&n : NGi song song véi ngudn dién tryc ti€p ti¥ mang dién
phan phdi, ty van hanh khi ma't dién lwu6i d€ cung cap dién cho phy tii bing dung
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lvong di nap day tfong binh acquy. Khi 1udi ¢é di€n tré lai, nd lai ti€p tuc nap
dién trd lai cho ac quy. Loai UPS nay ¢6 dung lugng nhd dudi 3kVA, chiing dugce
dung 1am ngudn duy tri cho cdc thi&t bi tin hoc trong mét thdi gian. SO d4 noiday
nhu sau :

Ludi cung cép AC

-
—

Tai nhay

R

Chinh ! nap dién Nghich fuu B loc

Acquy

Hinh 2.29: So di B UPS ngoai tuyén
+ B6 UPS truc tuyén : N&i true tiép gifi’a ngudn dién lwsi v6i ti va o kha ndng
t¢ vin hanh khi mit dién luéi dé cung cp dién cho phu tdi. Thoi gian ty hanh phu
thude vao dung lugng acquy va cong suét ctia phu tdi. Khi ludi ¢é dién trd lai, nd lai
tiép tuc nap dién trd lai cho fcquy. Loai UPS nay ¢6 dung lugng nhd dudi 3 kVA
hozc 16n hon nhiéu MVA (IMVA = 1000 kVA).

Luéi cung cép AC Téi nhay

—_— —~ —_— i

Chinh uu/ nap dién Nghich luu

T

Acquy

Hinh 2.30: S0 dé B¢ UPS truc tuyén

Chon UPS :
- Lua chon cdng sudt dinh mitc cia UPS dua trén yéu cdu vé cong sudt ngudn du
kién Sy (kKVA) va gid tri cuc dai cia dong dién khi khdi déng cdc thi&t bi ¢6 cong

sudt 1dn.
- Midte dién 4p ddu vao va daura
- Thdi gian hoat dong bing ngudn dién 14y tir ac quy.

- T4n s& diu vio va diu ra ciia UPS phdi phl hgp véi ngudn vi tdi cda né.
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UPS la thi€t bi thich hgp cho cdc hé thdng cdc thiét bi théng tin ¢6 céng sudt phi
hop vi thti gian tw hanh khi mt ngudn dién chinh rit ngin (dudi 10ms), né con 1A thiét
bi thich hgp cho cdc bd dy trit d€ phong sy ¢& cla cdc mach nhi thit trong cdc tram
hién 4p. O cdc cong trinh ¢dn 8n dinh ngudn cdp dién mifc cao nhir phong diéu hanh
bay clia sin bay, khach san cao cip, nha 1€ nghi cda Chinh phd v.v... ngudi ta thich su
dung cic UPS cong suit I6n hon 1a mdy phat dién vi sy tién dyung va khong 8 nhiém.

B& phin quan trong clia UPS 12 acquy, cdc UPS ¢8 nhé sit dung acquy kho cé thé
cim dién tryc ti€p, lién tuc. Cdc UPS cong suit 16n si dung dc quy chi cung cip
dién du phong cho cdc hé thdng diéu khién trung tim. Acquy dugc bd tri tp trung
trong nhifng gian phong I6n thinh ting diy mét tdng hodc hai ting. Nhilng cin
phong nay cin dugc thong gié t6t, nén phdng lam bang vat liéu chiu axit v.v... Céc
can phong d€ ac quy ¢6 thé bé tri xa cdc bd nghich lutu nén phai chon day dan c6 ti€t
dién phi hop vdi dong tai d€ tranh tn thit dién ning va dién 4p khong cén thiét.

e 1ia AL a7 ara o - - ~
Cong suit, tiét dién day tdi dién dé€n acquy clia cdc bd UPS xem phu luc 2.5.

2.5. PHAM VI TRUYEN TAI PIEN cO HIEU QUA CUA CAC LOAI TRAM
BIEN AP PHU THUOC CAC CAP BIEN AP

Hé théng truyén tdi nang lwgng lam nhiém vy truyén tdi dién ning tif noi sdn
xuit d&n ndi tiéu thu, goi 12 mang ludi truyén tdi dién ning. Ta biét ring, khi ¢6
dong dién trén duding diy s& c6 tdn hao do sut dp va ton hao dién ning do phat
néng. Ciing mdt céng suit truyén tai trén quang dudng dai nhu nhau khi dién dp
cang cao thi cudng d6 dong dién trén diy cang nhd, nhu vy tiét dién diy gidm
nhd. Tiét dién day nhd, bSt chi phi vat tw vé ddy dén dién lam bing kim loai mau,
kéo theo 1gi ich 1a cdc bd phdn d3 ddy nhu tru di€n, xa d& s& nhe nhang hon bét chi
phi v& méng cdt , t&n that dién 4p va t5n thdt dién ndng s& gidm nhiéu hon.

Céc nhi mdy dién hién nay, dién 4p ddu ra clia mdy phdt dién khong 16n lim
khodng 10 - 18 kV (riéng m4dy ph4t dién ha th€, dién 4p dau ra clda mdy phdt dién
mdt pha 1a 230 V, cia mdy phét dién ba pha 13 400 V). Vi th€ n€u dua dong dién c6
dién 4p thap 1&n ludi dé truyén tii di xa thi t8n that dién ning va t6n thit dién 4p
déu rat 16n. C4c nha mdy dién, néu 12 thdy dién phdi dit gan ngudn nudc (ndi cé
thdc nuéc), n€u 1a nhiét dién thi phdi d€ noi dé dang nhin nguyén liéu va phdi
¢6 dién tich rdng rdi cho cdc bd phdn phu trg nhu noi chita diu, chia than, chia
nudc v.v... Cdc nha mdy dién da phan & xa noi tiéu thu dién chinh (12 cdc d6 thi va
cdc khu céng nghiép).Vi vay phéi ¢6 bién phdp gidm cdc loai tdn that niy cho ludi
dién. Do d6 cin thi€t phdi st dung cdc mdy bién 4p trong hé thdng truyén tdi va
cung ¢ip dién. Tai diu ra clia mdy phat dién, ngudi ta bd tri cdc may bién dp ting
dp, ¢6 thé dua dién 4p ting 1&n 35 kV, 110 kV, 220 kV hodc 500 kV tiy thude nhu
cau din dong dién di xa (di cing xa dién 4p phdi cang cao).

135



Khi dén noi tiéu thu, cdc thiét bi st dung dién dp thdp hon nhiéy, vi vdy phai st
dung cédc bién 4p ha dp d€ tao ra dién dp thich hgp. Tuy nhién, khodng cdch gilta
céc cip dién dp so cap va thif cdp trong mdy bién 4p phai phy thudc vao cip cdch
dién, khodng cdch dién dp cang lén, cdch dién phdi cang cao, Idp cdch dién cang
day, céu tric médy cang cbéng kénh; vi th& khong thé st dung mdy bi€n dp
500/0.4kV, ma ngusi ta phdi ha din ting bac dién dp 500/220 kV; 220/110kV;
110/35 /15kV; 15/0,4kV. Mit khéc, tir cdc tram bién dp cao dp phai thi€t 14p cdc
duding diy phan phdi dién 4p vdi cdc khodng cdch xa gan khic nhau, mang dién can
¢6 nhiéu c4p dién 4p phit hgp véi yéu cdu d6.

Pham vi gidi han nay c6 thé tham khdo trong phu lyc 3.5. Pdi v8i nhitng cong
trinh yéu ciu ¢6 ngudn dién dy phong cho mot phin cdng trinh, thi noi dat mdy phat
dién nén b tri gin noi dat bang diéu khién cla phdn cong trinh dugc cap dién dy
phong dé thuan lgi trong cOng viéc chuyén mach ngudn cap dién.
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Chuong 3

TINH TOAN CAC THAM SO CG BAN
CUA HE THONG PIEN

3.1. KHAI NIEM CHUNG

3 chuong 1, ta d3 ti&n hanh xdc dinh phu tii dién, két qua 12 biét dudc tdng cong
sud't dinh mifc LPym, va sau d6 13 tinh dude ZP,. P6 1a cd s& d€ xdc dinh nhu ciu cung
cip dién cho céng trinh. Chuong 2 giSi thiéu cdc loai ngudn cip dién cho cdng trinh,
cidc mdy bi€n 4p, may phat dién, tram bién 4p va tram bi€n dp c¢é ngudn dién dy
phong. Chuong nay ciing dé cip dén pham vi cip dién ddi v6i mdi cap dién dp véi cha
y vé chiéu dai gidi han ciia dudng diy ha thé€, dé nhic nhd ngudi thiét k€ luu ¥ dua
tram bién 4p cing gin sit v&i phu tdi ha the cang tat. Trong chuong nay ta tiép tuc tim
hiéu vé viéc thiét lap so db dién nguyén 1y clia phan mang dién sau mdy bi€n ap ha
4p va tinh toin lya chon cdc phin ¥ trong so dé dé. Mang ha 4p chinh 12 mang cdp
dién cho phu tdi tif sau may bi€n 4p cda cbng trinh ¢é dién dp dudi 1000 V.

Thiét 14p cdc so db cdp dién nguyén Iy cho cdng trinh theo cdc dang s¢ d6 mau
duge trinh bay trong chuong niy cho mdi cong trinh. Cin ¢ vio cdc s dd nay dé
chon cdc phan t trong sd d6 nhu: 1€t dién cdc loai ddy, cdng sudt va khd ning lam
viée cta cdc thi€t bi déng cit, diéu khién va bdo vé mach dién, cé tinh chon loc
dam bdo an toan cho ngudi s dung dién va hoat déng ciia mach dién.

3.2. SO PO PIEN NGUYEN LY

So db dién nguyén Iy 1a bdn vé chi 1o nguyén ly cap dién cho cic phu tdi, hudng
truyén ctia dong dién tif ngudn d&n phu tai, vi trf cdc diém r&, cling nh vi trf cin bé tr
cdc chdt chin dé dat cdc thiét bi bio vé mach dién déng cit. So dd dién ciing cho biét
loai phu tai ndi vao mach 12 mdt pha hay ba pha, dang sit dung dién & pha nao. So d
dién ¢6 cdc dang chd y&€u la sq d6 hinh tia, so dd phan nhanh v so @6 hdn hop.

So dé didn mot nét:

Pay la loai so d6 dién nguyén 1y vé& theo dang mot nét: Chi thé hién nguyén ly
cip dién chung ¥ ngudn d&€n phu tdi vdi cdc thi&t bi déng cit va cdc loai diy truyén
din dién bing mot nét vé. Loai s¢ d6 nay khong chi r5 cédc thi€t bi mét pha dang
dudc sit dung & pha nao, chi phin biét thi€t bi mot pha va ba pha bing cich ghi rd
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dién dp st dung. So dd nay tién 1gi cho viéc tim hi€u hé théng cdp dién chung, vé&
nhanh, dé hi€u, do d6 ngay nay sd dd méot nét vin dugce st dung phd bién.

% Chuyén mach
MBA bang tay hodc ATS
- ﬁ.. -

IRE R H%%F

Hinh 3.1: So di hinh tia khéng cé du phong  Hinh 3.2: Su dé hinh tia ¢6 nguén du phong
la mady phdt dién MFD

1. Dang hinh tia

2. Dang phdn nhdnh MBA
AN

Hinh 3.3: Su dé MBA - duing déy chinh

3. Dang hén hop

b)
3) MFD

: MBA

Chuyen mach
bang tay hodc ATS

T giBu khign x

e . d *o—

trong tram bién api _ _ H

B o \ f \- D

Tt diéu khién
trong tram bién ap

N\

BERCA

% \Y A
—‘—U—"____U_

—

L

P

_n——}_t\_ Hinh 3.4:
a) So dd hén hgp khéng du phong;

= b) S0 dé hén hop ¢6 du phong cho todn bo phu tdi.
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¢)

MFD

Chuyén mach
bing tay hodc ATS

Th digu khién
trong bign ap

Hinh 3.dc: So dé hdn hop c6 dy phong cho mt s6 phy 1di

So dé nhidu nér: Khi yéu cau biét rd thiét bi dién dau ndi vao tiing diy pha nao
dé phan b6 cong suit trén titng pha, chi y&u 12 mang ha thé€ c6 nhiéu thiét bi mot
pha cin ddm bdo su cin bing cong sudt dién trén cic pha.

Tén goi va ky hiéu cdc loai mang dién theo quy udc qudc t& nhu sau:

- Mang TN: Mang dién c6 trung tinh néi dat truc tiép, vo thi&t bi dién ndi vdi
diém trung tinh (nd1 khong)

- Mang TN-C: Mang TN ¢6 ddy bdo vé vura 1a day trung tinh.

- Mang TN-S: Mang TN ¢6 ddy bdo vé va ddy trung tinh riéng biét.

- Mang TN-S-C: Mang TN trong d6 phdn ddu clia mang c6 day bdo vé va day
trung tinh chung, phan sau cla mang ¢ diy bao vé va day trung tinh riéng biét.

_ Mang TT: Ky hiéu quéc & clia mang c6 trung tinh néi dat tryc 1iép, vo thi€t bi
dién ndi dit bdo vé

- Mang IT: Ky hiéu qudc t€ cia mang ¢é tmng tinh cdch ly vdi ddt, vd thi€t b
dién dudgc noi dat.

Ghi chii:

Chit thi nhat:

T: Terre: (ti€ng Phdp): néi dat,

1: Insulation (ti€ng Anh) Cédch ly véi dit hay ndi qua tdng trd I6n.

Chit thif hai: N: Neutre (Phdp), neutral (Anh) N&i tryc ti€p vo thi€t bi vao diém
ndi dit qua day bdo vé.

T: Terre: (ti€ng Phdp): ndi dit vd thi€t bi doc 1ap vGi nd1 dat cda mang.

Chif thif ba:

C: Combine: (Phdp) Common (Anh) Day trung tinh tdch biét v8i diy bdo vé.

S: Separa (Phdp) Separated (Anh) Dy trung tinh chung véi day bao vé.
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. [ T [ i
EXXXaSEk An Py h
! TBB 3 pha TBO 1 pha 3 78D 1 pha

- Hinh 3.5: Mung dién ba pha TN - C

T

L1,02,13 Cdc diy pha; N: Ddy trung tinh; Vo thiét bi tritc tiép néi dat.

Y *

A~ * *

Y » »

L i e

® PEN ? ,_
| , [][][]T il E# il
EXXEmak h Py

i TBD 3 pha TED 1 pha 3 T80 1 pha

= Hinh 3.6: Mang dién bu pha TN - C— S

Hé thdng san bdng dién thé PEN - Dy trung tinh vita 1a ddy bdo vé;
L1,L2,L3 Cdc ddy pha; N: Ddy trung tinh

vy ’ s »—
o v —f -
. ____________________ e o - — - — _] e e —E—E—————— — — - ——

2

EXXEAET B

! TBD 3 pha T8 2 pha ;

- Hinh 3.7: Mang dién ba pha TT =
L1,1.2,L3 Cdc ddy pha; N: Ddy trung tinh; PE: Sun bdng dién thé

1 T8E 3 pha T8O 2pha 3
Hinh 3.8: Mang dién ba pha IT <6 ddy bdo vé®
1. N&i dét qua khe hi phong dién 2. N6t ddt v thiét bi;
PE: San béing dién thé: L1,12,L3 Cdc ddy pha.’

=
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1]

L1

4‘—[ [

[eeet |

L2
L3

- -t

%

i

1

TBD 3 pha

Hinh 3.9: Mung dién ba pha logi TT c6 mdy cdt dong ro

7BE 2 pha

PE

I.NGT dat lam viée; 2. NOT dat vé thiét bir 3. NoT dit bdo vé; 4.Mdy cdt dong ro.
L1,L2,L3 Cdc ddy pha; PE:San bing dién thé

So do dién cho mét cin ho riéng lé:

Vidy: Pong hé d€m dién nang hitu cong.

Bién 1 pha tu
ludi 380/220V

KwWh

Bang phan phdi dién chinh tean nha

CB cla Cty dién lyc

Céc thigt bi dign

Trét Lau 1

May
lanh

Bao chdy, bdo ding

Den HQ 40W-220V

bén CP 15W —220v

Dén CP 18W-220V

Dén trang tri 11W-220V

Sl o | ra

Quat Trin 80W-220V

My [N Jos |~ |
Bl |bs|lols| s

-y

Quat hit gio S0W - 220v

Mday dun nudc ndng
1500W-220v

May hit mii nha bép

300W-220 V
O cdm dign

10

2 HP

3x
1,5HP

1 bd bédo chdy. va
mit b§ béo déng
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O trong nha, v& cdc sd dd bo tri dén chiu sdng va cdc phu tdi sinh hoat cho ting
phong vdi ngudn ¢ap dién 12 mot pha. MBi phdng c6 mot CB tdng riéng.

3.3. KET CAU MANG PIEN CONG TRINH

P& thiét lap hé théng cip dién cho céng trinh, ta cin tim hi€u vé két cdu cda
mang dién ¢ong trinh bao gdm cédc thanh phin c4u tao nén mang dién nhur diy din
dién, cot dién, gid d3 day va nguyén Iy k&t ndi giita cdc thanh phan nay, cdc kiéu
dat diy ngoai trdi v trong nha, di néi hodc di ngam.

3.3.1. Cic loai diy dan dién

Diy dén dién dugc Jam tir kim loai din dién, tt nhat 1a vang, bac, déng, nhom.
Thue 1€, ngudi ta chon ddng va nhém lam diy din dién vi nhitng uu di€m ciia né va
gi4 thanh ré hon nhiéu so v6i vang va bac. Do yéu cidu cdng nghé, cdch dat day,
ngudi ta ché tao cdc loai day dan dién sau:

3.3.1.1. Ddy dén dién tréan

Loai diy din dién lam tr v4t liéu ddng, nhdém hodc thép kéo soi dé trin khong
boc cdch dién.

* Péng 1a loai vat lidu din dién t6t, dién & suat ca dong & 20°C 12 pey = 0,01748
Qmm*/m (diy mém) vi pey = 0,01786Q.mm>/m (day cing), dién din sudt yo, = 56
1/C), mm>, trong hiong riéng clia ddng & 20°C 1a 8,9 kg/dm”, d6 gian dai 1a 45%. Khi sit
dung cdc loai dong dang thanh d€ ting cudng tinh chat cd hoc (d cing, ngudi ta pha
thém As, P, Sb, Ni, Fe, Mn, Mg, Si. Nhiét dd
néng chdy binh thidng clia dong la 1083 °C.
Stic bén dit khi kéo ddi véi diy dong mém la
21 kG/mm>, d6i vai day ddng ciing la 45
kG/mm?®. Dy dbng dang kéo sgi dugc ding
lam diy din dién, con & dang thanh, hgp kim
duge s dung 1am thanh ndi, kim thu sét, coc
né&i dat hodc ché tao cdc thiét bi dién.

Vi du: M -16 hoic Cs - 16: Cép dong

X PR S 2 ~ . . 2 X
trin ¢6 tiét dién 16 mm”. Hinh 3.10: Cdp dong trin

* Nhom cling 1a loai vit liéu dan dién t6t, dién ud suit ctia nhém ¢ 20°C 1a
par = 0.0294 Q. mm>/m (ddy mém), dién din sudt ya = 36 m/Q. mm> Trong lugng
fieng cdia nhom & 20°C la 2,7 kg/dm’. DO gian dai la 20%. So vi déng, nhom din
dién kém hon nhung nhe hon nhiéu. Nhiét 36 néng chdy binh thudng cia nhém la
657 °C. Day nhém tuy mém déo, nhung kha ning chiu kéo kém. Stc bén diit khi kéo
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ddt véi didy nhém mém 1a 9 kG/mmz, didy nhOém cing 1a 17 kG/mm®. A -50: Cap
nhdm trdn ¢6 tiét dién 50 mm”

Hinh 3.11: Cdp nhom trd\n. Hinh 3.12: Cdp nhdm 01 thép

* Day nhom [6i thép: PE ting cudng sitc bén co khi ctta ddy nhém ngudi ta ché
tao ddy nhom cé thém 15i thép (12 mét hay nhiéu sgi thép) va goi tén 1 diy nhém
161 thép. Uu di€ém clia loai diy nay 1 ting cudng luc kéo; khi vin hanh dudng diy
nhém 16i thép & dién 4p cao thi gidm dugc ton thit ning lugng nhd hidu tng vanh
dai ¢ bé mat ddy din dién. Nhugc diém ctia diy nhém 15i thép 13 trong luong ting
thém 35% d€n 80% trong lugng ban diu cla diy nhém ciing loai. Khi cin ndi day
phdi ¢6 moi ndi riéng dic biét véi 2 loai vit liéu khdc nhau.

Ky hiéu cdc¢ loai day tran nhu sau:

Vidy:  C - 38:Diy dong trin ti€t dién 38 mm?;

AC -70 hodc As - 70: Cdp nhom 13i thép ¢6 tiét dién 70 mm>.

Déy thép: O mot s ndi do diéu kién th&i tiét qud khic nghiét, hay c6 gibng bio,
phu tdi qud it 61 va nhé bé, lai cdch nhau xa, ngudi ta con cho phép sit dung day
thép dé€ din dién. Tuy nhién vdi loai diy nay tdn that 16n hon nhiéu.

Vidu: TK-35: Cdp thép trin vin xodn

Day trdn 12 day khong boc céch dién gdy nguy hi€m cho ngudi cham truc tiép va
ngudi ditng gan noi dit diy cé dién dp cao. Ngay nay, ddy tran chi st dung & mang’
duding ddy trén khong ngoai d6 thi hoic nhitng noi bén trong d6 thi nhung cé khoing
cdch an toan cho phép va cé che chin ddm bdo khong cho ngudi tiép xtdc hodc vuat
qud khodng cdch an toan dé.

Ngay nay, day tran chi cho phép s dung trong duding day trén khong ngoai do thi.

3.3.1.2. Déy dén dién boc cdch dién

Pé ddm bdo an toan cho moi ngudi, khi truyén tii dién bén trong dd thi va bén

trong cOng trinh, di mic & trén cao hay dudi thip, thim chi dit ngdm trong dat hay
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trong tudng, ngudi ta bit bube phdi s& dung ddy boc cdch dién. Day boc cich dién 1a
loai diy bén ngoai 16p din dién bang ddng hay nhdm la mdt hay nhiéu I6p cach dién.

Ldp cdch dién lam bidng cdc loai vat liu khong dan dién nhu nhua tng hop,
nhua phenol, polywnylcloru cao su butyl, caosu xilicon v..v... duge tinh todn thit
nghiém theo cdp dién dp cia dudng ddy 1ip dat. Kiém tra cdch dién cia ddy dan,
trude hét 1a ki€m tra cdc chi tiéu vé chiu nhiét, chiu dién dp phéng qua, chiu tdc
dung va dip cd hoc. Céc loai ddy dién bi_)c mdt 1Gp cdch dién duge ché tao v6i dién
4p dudi 1000 V (chi y&u la 600V). :

Ky hiéu ciia ddy boc cdch dién nhu sau:

Tén goi va dic tinh k¥ thuét Ky hiéu — Vidu
M3 hiéu -Budng Ti&t dién
kinh 10/10 =1 mim (mm?)
CV - 10/10 0.8
Diy dﬁf; 1 rudt dc‘zng cdch dién CV - 12/10 113
biing mét 16p PVC
CV - 16/10 2.0
CV -20/10 12.6
CV -30/10 7
Day din 1 rudt dong €t dién 3,5 mm?® cich dién CV -3,5 mm’
bing mot 16p PVC
Diy din 1 rudt nhom tiét dién 3,5 mm’cich di¢n VA -3,5mm’
bing mét 1gp PVC
Day mot rudt mém dong boc PVC (Rudt déng gdm CV- 2,5 mm’
50 sgi, mdi soi dudng kinh 0,25 mm).
Day d6i mém hai rudt dong boc PVC (rudt ddng CVm-2 x 2,5 mm’
gbm hai 151, mdi 18i 50 s¢i, mdi soi dudng kinh 0,25
mm boc chung trong mdt vo).

3.3.1.3. Cdp dién lyc

Khi cdn cdc loai ddy din dién c6 y€u cdu cdch dién cao hon ngoai ra con
thém cdc yéu cau dic biét khdc, ngudi ta ché tao cdp dién. Cdp dién lyc 1a loai
cdp din dong dién cOng nghiép phdi chiu tdc dung cua dién mIdng (dién dp) 6
tin s6 50 Hz hodc 60 Hz, tic dung cda nhiét do va cdc tdc dung vé va cham cd
hoc, vé in mdn hda hoc khi bé tri cdp trong khéng khi, trén mat d4't hodc ngdm
trong dat. BE gidi guy€t cdc tdc dung dé, ngudi ta tao ra quanh rugt dan dién
nhidu 1dp boc v4i vit liéu va tinh ning khdc nhau. V41 diy din dién mdt ruft
mdt 1dp v4, 1dp cdch dién it nhat 12 mdt 16p, sv dung PVC. Khi ¢é hai ru6t day
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dén dién trong mot cdp, mdi day di€n riéng boc trong mdt 16p PVC, hai ddy boc
chung bdi it nhdt 1a mgt 16p PVC nita. PE ddm bao nhidu yéu cdu khic nhu da
néu trén, ddy din dién boc thém nhiéu 16p cdch dién khdc d€ ddp dng cdc yéu
¢iu d6. Néu Idp boc bing cdcvat lidu khé ta c6 cdp khd; néu tong cdc 16p boc
¢S 18p gidy hodc sgi tdm dau cdch dién, ta ¢6 cdp ddu. Cdp khd c6 thé dit nim
ngang hay dit ditng ty ¥, nhung véi cdp tdm ddu phdi ¢é tinh todn cu thé dé€ bs
tri vi tri ti€p diu, d9 nghiéng cho phép cta cdp d€ ddu khdng bi dén viao mot
chd, & cdc chd khdc khong ¢6 dau khdong ddm bdo cho cip lam viée theo quy
dinh. Khi tinh todn k€t cdu cda cong trinh, noi dit cdp phdi [am bing vit liéu
khéng chdy hodc khé chdy, phdi tinh d€n trong lugng cdp, trong hugng dat 14D,
hyc d& cia cdc phuong tién cd gidi, thay d6i nhiét do ciia méi trudng dé chon
cdch bdo vé va du phong thém tr 1 % dén 3% chiéu dai cho viéc co din nay.
Dudi day la hinh v& gidi thiéu ti€t dién ngang cda mdt vai loai cdp luc:

.

. 0 My v K

Y o BB by
aty o p et
-
S lee

»!
G

Hinh 3.13: Tiét dign ngang ciia cdp dién hue
a) Cdp hat 16 vai tiét dién hinh tron hodc nita trom;
b) Cdp ba l5i vdi cdch dién ddi va v riéng biét;
¢) Cdp bin 131 vii 166 Rinh quat, tron, tam gidc.
1. Lgi ddn dién; 2. Léi trung hou; 3. Céch dién IGi; 4. Man bdo vé 15i ddy didn;
5. Cdch dign; 6. Chdt ddn chiu luc;7. Man chén 10§ cach dién: 8. Vo nhita;
9.V thép; 10. Lip bdo vé bén ngodi

Vi du: Tén goi, dic tinh k¥ thuit, ky hiéu mdt vai loai ¢dp dugc cho trong bang
dudi day:
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Tén goi va dic tinh k¥ thuat

Ky hiéu —Viduy
(ky hi¢u — S cap x ti€t dién
1 rudt cdp)

CAP HA THE BIEN AP 0,6/1 kV (cdp kho)

Cédp dién luc hai rudt déng, mdi rudt ti&t dién 50 mm’
cdch dién bing hai 16p PVC (Mdi rudt déng gbém 19 soi
dudng kinh 1,8 mm)

CVV-2 x 50 mm®

Cép dién luc ba rudt ddng, mdi rudt ti€t dién 80 mm’
cdch dién bing hai 16p PVC (mdi rudt déng gbém 19 sgi
du®ng kinh 2,3 mm)

CVV-3 x 80 mm?

Cép dep rudt ddng boc 2 16p PVC (rudt ddng gém 50 sgi
mbi sdi duding kinh 0,25 mm).

VCTFK - 2,5 mm’
VVF - 2,5 mm’

Cép dién lyc b&n rudt déng, mdi rudt tiét dién 80 mm’
cdch dién bing hai l6p PVC (rudt déng gdm 19 sgi dudng
kinh 2,3 mm).

CVV-3 x 80 mm?

Cip dién luc 0,6/1 kV chén ngdm c¢6 bon rudt dong, ba
rudt tiét dién 95 mm® va mdt rudt tist dién 50 mm® cich
dién bing cic l6p XLPE/PVC/DTA/PVC cé gidp nhdm,

hai 18p bing thép

CU/ LPE/PVC/DSTA/PVC —
0,1 kV-3x 95+ 1 x 50 mm?

CAP TAM DAU PIEN AP CAO (3-30 kV)

Cép trung th€ bén rudt dong 24 XV chén ngdm, ba ruot
ti€1 dién mdi rudt 95 mm® va mot rudt (€t dién 50 mm?,
céch dién nhiéu 16p XLPE/PVC/DTA/PVC

CU/ LPE/PVC/DSTA/PVC —
24 KV-3 %95+ 1 x 50 mm”

Cip trung thd mdt rudt nhdm dién 4p 12/20(24) kV et
dién 70 mm? cdch dién bing cic 16p XLPE/PVC

A/XLPE/PVC -1 x 70 mm®

3.3.2. Phin phéi dién ning trong cong trinh

Mang dién cdng trinh dudc st dung’ aé phan phdi dién ning cda nguon dién dén
ndi tiéu thu (phu tdi). Viéc xdc dinh két cau clia mang dién phy thudc yéu cdu cip
dién ctia phu tai (tim quan trong clia phy t41), cong sudt phuy tdi 16n hay nhd, khodng
céch tif ngudn dén phu tdi. C6 cdc cdch phan phdi dién nang nbu saw:

3.3.2.1. Cap dién tit dutng ddy ha thé ngodi nha

P&i v6i cdc phu tdi ha thé phan tin nhd 1€, ta st dung mang dudng day ha thé dé
phan phéi d1en ning. C6 thé sit dung dudng day trén khdng hodc cép ngam.

1. Néu sit dung duong ddy trén khéng (ky hi¢u PDK)

Cian phai trdng céc try dién, 14p xA, sit va kéo diy. Phin phdi dién cho cdc cong
trinh loai nay st dung so dd6 MBA-dudng diy chinh cho cdc hé tiéu thy chd yéu &
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khu vuc ngoai thanh va ndng thén (nhuge diém 13 d¢ an toan cdp dién kém). PDK
dién dp dé&n 1000 V 1a mang phén phdi ha thé cho cdc hd tigu thy nho khéng quan
trong (hé loai 3) phin b8 theo doc truc dudng diy. Pudng day trén khdng c6 cdc bo

phdn chit y&u sau:

Cor dién (try dién): Lam tif cdc vit liéu: Gb, thép, bé tong cot thép... N&u diing
cOt g6 1am cdt dién, ngudi ta phdi chon gb da tdm chat chdng mdi, mot, muc. Cot g
chdn truc ti€p vao dit § nhitng noi khé rdo quanh nim. C8t g5 ¢6 chin bé tdng (Cot
7 m ¢6 phan than g8 5,5m, chin bé tong 1,8m, dutng kinh t5i thi€u 180mm; cot 5m
c6 phin gb 3,5m, chin bé tong dai 1,8m,dudng kinh t3i thi€u 160mm), hodc méng
dic sdn bing bé tong cdt thép ding cho nhitng ndi 4m w6t, lin. CHt thép Sng dai 5
dén 7m dudng kinh 60 - 70mm, chiéu day thép 5 - 7mm. Cot nhdm Ong dai 5 dén 7
m dudng kinh 60 - 70mm chiéu day nhém 8 - 10mm. C6t bé tong ly tim (BL) dai
7,5 dén 8,5m. C6t bé tong vudng (BV) dai 5 - 8,5m kich thude 100 x 100mm. Nhitng
ndi d& ngdp nudc, x6i 18 phdi c6 bién phdp phong chéng x6i 13. Nhitng ndi phai vugt
qua dudng giao théng hodc cdc cong trinh thi st dung c6t vugt trung gian hodc cbt
vudt r€ nhdnh. Hinh thic cdc loai ¢4t dién ha th€ 0,4 kV xem trong hinh 3.14:

|d
ﬁ

e E:—% i H
= = = = =
I Bt W sy whee W e mlig wec f A =7
= _‘ = J = d = | a = P a
T 1 21
a) b) c) d) e)

Hinh 3.14: So d6 ¢ét bé t6ng cOt thép 0,4 kV
a) Cit trung gian; b) Cjt vigt trung gian; ¢) CHt néo,cdt cudi;
d) Cét gbc,cdt néo,cft ré nhdnh; e) Cot viegt ré nhinh,
Cac kich thude trong hinh v& xem theo phu luc 3.11.

Déy din di¢n: Day din dién clia dutng diy wén khong st dung day rudt dong
hoidc rudt nhém boc cdch dién. Tiét dién ddy tinh theo cdc diéu kién phdt néng va
ton hao dién 4dp (s& hoc trong chuong 3). Ngoai ra, ti€t dién day F phdi ddm bido do
bén co tinh theo cdng thic:

Trong d6: M - mémen phu tdi (kW.m);
P - cong sudt clia phu tdi (kW);

147



L - chiéu dai dudng day (m);
C - hé s6 tinh todn phy thudc vat liéu day din va sO pha cta ludi
dién cho trong bang sau:

Vat liéu Diay ddng Diy nhdm

$& pha 3 pha 2 pha 1 pha 3 pha 2 pha 1 pha

Hé s6 C 83 37 14 50 22 8
L

Rack v sif cch dién: Lip wén tru dé do ddy dan dién.

B& tri duong ddy trén khéng ha dp cdp dién cho cdc hé tiéu thu.

Khi cung cip dién cho cdc phu tdi cong sudt nhd, mudn ré diy vao mot cong
trinh, phdi ndi day ré nhdnh tr ¢4t dién gin cong trinh dé nhat (xem hinh 3.15a).
Pudng day vao cdc hd ticu thu di vio mdt trudc cdn hd, né&u khodng cdch xa trén
mot khodng vugt day, cin phdi bd trf thém cOt phu. Vi tri d6n diy vao nha s¥
dung gid chit T dat ¢o dinh § tudng nha, trén twdng 1&p gid d8 hai si (mot pha)
hodc bén st 6ng chi (ba pha) dé don day, day vao nha ludn qua st Sng di€u dé
ngin nudc mua theo day chdy vao nhd. Budng diay vao nha dua dén bang di€n
chinh ndi vao cong td dién.

2. Sit dung duong ddy cdp ngdm cdp dién cho cac phu tdi :

Si dung dudng ddy cdp ngdm ha the dé cip dién cho céc ho tiéu thy trong cdc
khu quy hoach nha & cao cdp, nha biét thy, nha vuon. Can thi€t lap céc ti phan phoi
dién cda timg khu vue theo nhdém quy hoach. Dén dién U tram bién ap gin nhdt dén
céc ti phéan phdi khu vuc bing dudng cap ngim va tit cdc w phin phdi din dién
bing dudng cdp ngdm dén cdc cong trinh trong khu vie (xem hinh 3.15b) s¢ dd dién
trong trudng hop nay 1a kidu hinh tia, so d6 nay cé loi vé mdt an toan cap dién, thao
tac don gidn nhung ton déy.

a) h)
Cap ngdm tutl PP

: aén ho fidu thy dign
Tram bién &p 1 2

ha ap s . —T] Ti phén phdi
N dién khu vuc
Try dién i = L ;
5
Dudng day ° 20 nedm i
dign ap hap __ Con o
tram bién ap
<1000V ° 7 dén tl PP

Tram bign &p ha ap

Hinh 3.14: Mdt béing phdn phdi dién ndng ha dp
u) Bing PDK; b) Bdng cdp ngdm.
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Mang phan phéi dién ha dp bing cdp ngim cho mot khu din cu hay mét tiéu khu
nhd 6. Dudng cdp ngdm di ra ti tram bién dp dé€n cdc td phan phéi clia tirng khu vue,
tif 1 phin phoi nay dién duge dua dén céc hé tiéu thu bing cdc dudng cdp chén
n gﬁm truc tiép (n€ucé 1, 2 cap) hodc ludn trong cdc 6ng PVC.

3.3.2.2. Cép dién cho cong trinh tiv dudng diy trung thé ngoai nha

Né&u cong trinh ¢6 cong sudt dd 16n trén 100 kKVA. Cin thiét lap tram bi€n dp ha
dp cho riéng cong trinh va cung cap dién cho tram bi€n 4p tir dudng diy trung thé.
Tram bi€n 4p ha dp dugc bd i bén ngoai nha: dit trén tru hodc trén d4t; khi cong
trinh ndm gon trong mot toa nhi thi tram bién 4p bé tri trong ting trét hay ting him
cla cdng trinh.

1. Buomg ddy trung thé cé dién dp trén 1000V la dudong ddy trén khéng (vi du
PDK - 15(22) kV). BPudng diy trén khdng c6 dién dp trén 1000 V ¢6 cic bd phén
chd y&u:

Cét dién: Gidng nhi tru dién cia dudng diy trén khong c6 dién 4p dén 1000 V
nhung chat lugng cao hon, quy cdch phic tap hon, vi n6 cin citng, bén vi cao hon.
Do dién 4p cao, cdu tric cda vat liu cdch dién va phu kién 16n hon,nhiéu hon va
phtic tap hdn, yéu cdu khodng cach cdch dién (kich thudc cdch dién bing khong khi)
I6n hon. Cic cdt dién duge l1dp ghép thanh cdc ciu tric dic biét &€ thuc hién vai trd
cia né trong hé thong truyén tai dién ning: C6t trung gian, cdt néo, cOt géc, ot dau,
cbt cudi, cdt chuyén mach, ¢t chuyén diang, c6t mach don, mach déi v.v... C6 cac
loai cOt: G thong dai hon 6,5 m ¢6 tim chat ch6ng mdi mot, bé tng ly tim, c6t kim
loai 1dp rdp 1am tir cdc thanh thép ma kém.

4
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a) b)

Hinh 3.16: S50 46 c{t bé tong c6tthép 6 - 15 kV
a) C¢t trung gian; b) Cot néo, ¢t cudi, cft goc trung gian; ¢} Cét géc néo.

* Cot gd: Chi st dung cho nhifng noi ¢6 vén toc gi6é dusi 30 m/s, khong si dung
c6t g8 & viing c6 nhién liéu dé chdy.
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* Cot kim loai: Lap rap tif cdc phin tif riéng biét (ché tao tif thép ma kém) bing
bu 16ng; phin phia trén dugc han ndi thanh tirng nhém riéng, dinh ¢ i€t dién
vuong. C6t kim loai cho phép 1dp rdp véi do cao 16n 1én d€n 50-60m hoac t6i 100 m
(cHt vugt sdng).

* COL bétdng cot thép: Pugde ché tao sin tir cdc nha mdy, khi cin d6 cao tir 20 m
ho#ic 1én hon, ngudi ta 1dp ghtf’:p ching lai véi nhau. (C4u tao tru dién xem hinh 3.16)

Day din va phu kién:

a) Diy din: Dy din & dudng day trén khong ¢6 dién 4p dén 1000 V do dién dp
ting cao hon gdp nhiéu ldn, cudng 44 dong dién di trong day dudc gidm nhd, do d6
cho phép ting cong suit van chuyén trén dudng ddy. Diy trin dugc sit dung chil y&u
trong hé théng truyén tdi dién ap cao & ngoai 4o thi. Khi dua dién dp cao vao sdu
trong d6 thi, ngudi ta phdi sif dung loai day boc cdch dién, day cdp c6 cdch di€én phu
hgp véi dién dp cia dudng ddy.

PDK ngoai do thi sit dung day trin ¢6 thé si dung day din mot hay nhiéu sgi
bing ddng, nhom, nhém 161 thép, a& dam bdo diéu kién dd bén cd hoc khi dit ngoai
troji, tiét dién day khong nhd hon:

Day nhém nhiéu s¢i: 16 mm”. )

Diy nhdém 15i thép va ludng kim nhiéu sgi: 10 mm>.

b) Phu kién: P& tao khodng cdch giita cdc ddy mang dign.

Phy kién cta dudng diy trén khong dién ap trén 1000V bao gdm nhiéu loai st
d3, sit néo, st chudi (st treo), xa d3, mdi ndi, bd 14p ghép ...

PDK c6 dién dp dén 35 kV dugc ding st ding hay st treo; PDK ¢6 dién dp tir 110
KV & 1&n chi dudc dung sif treo. ST bt sif treo cua cdc dudng day 6-35 kV nhu sau:

Pén 10 kV: 1 bdt; 20kV: 2 bat; 35 kV: 3 bat.

S& bét s treo ciia cac dudng day 110 - 220 kV phu thude diéu kién lam viée an
toan trong moi trudng khong khi noi b3 tr dudng day: 3 méi trudng khong khi ¢é do 6
nhiém trung binh, § d6 cao dén 1000 m so vdi muc nudc bién: S& bat sg trén PDK
110 kV tir 6 - & bat thy theo loai bat sif, con DDK - 220 kV 14 10 dén 14 bét su.

Pén 10 kV @ 1 bat; 20 kV : 2 bdt; 35 kV : 3 ba; khi 1am viéc trong moi trudng ¢ O
nhiém cao, hay trén céc ¢t vugt trén 40 m thi phdi thy trudng hdp cu thé d€ chon s&
bat sit. DDK ¢6 dién 4p d&n 35kV cdn c6 rt nhiéu loai khéa nhu khod treo, khoa
néo, khéa 48, khoa trugt....

Quy dinh vé bé tri duong day:
+ PDK c6 dién 4p trén 1000 V, cu thé 1a PDK - 15 kV, 22 kV, 35 kV va 110 kV
khi dua vio trong thanh phd déu phai tuin thé cdc quy dinh vé 36 cao cda cbt,
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d§ cao cia vi trf mic day trén ¢4t, 6 vong cia day, khodng cdch dén cic dugng
ddy cing mach hay khdc mach, noi PDK di qua khu vuc déng din cu, khu CN
hodc cdc céng trinh khdc, cao d quy dinh. Cédc pha cia PDK ¢6 thé ¢6 mét hodc
nhiéu day, viéc xdc dinh dudng kinh, mat cit, s6 Iugng day, khodng cdch cdc day
phdi théng qua tinh todn, nhung i€t dién ddy nhd nha't theo d6 bén co cho trong
phu luc 3.12.

* PDK - 15kV, 22kV khi mic diy rén ¢4t phadi mic riéng tirng ddy. Day trung
tinh ¢6 ndi da't nén mic wén cing d€ 1am diy ndi ddt chdng sét cho dudng day. O
cdc ¢Ot ¢6 ndi dat 13p lai thi phai ndi dat diy trung tinh véi loai ddy ¢ dudng kinh
16n hon 6mm vdi dién trd ndi da't khong 16n hon 50 Q. Céc diy din dit trén cic ting
xa, khodng cdch gifta cdc ddy khong nhd hon 15 c¢m, tit ddy din dén cdc bd phin
khac khéng nhé hon 5 ecm.

* Khi PDK - 15kV, 22kV giao chéo vdi cdc cong trinh, dudng phd, quing trudng
thi gé¢ giao chéo khéng quy dinh.

- B§ vong clda PDK- 15kV, 22kV tai cdc khu déng dan 1a 6 m, tai cdc khu it dan
cuf Ia 3,5 m, khi din BDK vao nha phdn ngang qua via hé c6 thé cho phép 3,5 m.

- Khodng cdch ngoai ciing clia mdng cdt t6i cac dudng cdp, duding ndi dng din nudc,
dan khi, din hoi, thodt midc, cdc cap dién ... 1a 1m. Vi cdc cot tiép xing diu 1a Sm.

- D6 cao giao chéo vdi sdng nhé, kénh, rach khong 6 tiu thuyén qua lai 1a 2 m.

- Khi b8 tri BPDK- 15 kV, 22kV va dudng diy thong tin (DTT) va dudng day tin
hiéu (DTH) trén cing m@f cdt thi PDK phéi § phia trén dudng diy thong tin (DTT)
va dudng ddy tin hiéu (DTH), khodng cdch ditng it nhat 13 1,25 m.

Khi dién dp ctia PDK ting lén thi cdc khodng cdch ndy ciing ting lén tiy thude
cap dién 4p cla dudng day.

+ Cdc BDK ¢6 dién dp 110 kV trd 1én mic trén cdt kim loai va ¢6t BTCT déu
phdi bdo vé chdng sét truc ti€p subt chiéu dai tuyén day. Cdc PDK-20 kV trd xudng
thi khéng yéu cau bd trf chdng sét, nhung phai bd trf ndi dat.

2. Pudng ddy trung thé cd dién dp trén 1000V la dudng cdp ngdm:

Khi stt dung dudng ddy cdp ngdm trung th& d€ c4p dién cho cdng trinh ¢in tuin
thi cdch dit diy theo quy dinh nhu trong hinh 3.16 dén hinh 3.18. Ngoai ra, cin
ph6i hgp véi mit bing cong trinh &€ vi tri tuyén cédp tranh cit ngang cdc cong trinh
ngam khic.

a} Cdp dién dit hg

Cap dién ddt hd ngoai trdi trén cdc médng cdp treo trong khong khi, d& tranh 4nh
ning mit tr&i phéi st dung ndp che, cdc k&t cAu danh riéng d€ dat cdp la cdc mang
cdp, hdp ndi cdp, muong cdp phai duge 1p dit ¢d dinh cdp chdc chdn dé cép khong
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bi trdy sudt. Phai chii ¥ d&n cdc vi tri udn r& cdp, ddm bdo khong bi bi€n dang rudt
c4p, s& Iugng cdp dat trong ranh di theo mét hudng khdéng qui 6 cdp. Cap dit trong
cdc mudng trén cdc gid treo hojc gid d3 duge & dinh chic chin.
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Hinh 3.17: Cdp dqt trong rdnh, muong ndi, muong ngdm, khdi bé téng
«) Muong cdp bing bé tong dic sdn; b) Dang mdng up; ¢) Cdp ddt trén gid treo
ldp mét bén thanh muong cdp; d) Cdp ddt trén gid dd dai ldp mgt bén thanh
muong cdp; e) Cdp ddt trén gid treo ldp hai bén thanh miong cdp; g) Cdp ddt
trén gid treo va gid &3 ldp hai bén thanh muong cdp; k) Cdp dat trén gid di ldp
hai bén thanh muong cdp; i) Cdp 4dt truc tiép trén nén muong cdp.

b) Cdp chén tryc ti€p

Vi s6 luong cdp di vé mot
huéng it, cdch vi tri 1€ nhanh it
hoic khong r& nhanh. Ngudi ta st
dung céch chdn cdp tryc tiép. Cép D P 5

100

chon tryc ti€p l1a phdi ludn cdp _ RS Wik —
vio 6ng bdo vé 1a ng PVC chon g 500 | 1250 dinh mic
& chd dit binh thudng khong b 100 o 250, oo
dao xdi. G chd cap phéi xuyén B,

Ving an toan

qua dudng 6 t6, dudng sit ... ngui
ta phai ding &ng che bing thép
hoic khdi 8ng bé tdng dic sin.
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¢) Cdp dit trong khéi Sng cdp

Chi diing diit & chd giao chéo gitta dudng cdp vdi dudng sit, dudng 6 td hoic &
nhifng noi qud chdt hep, cdp duge dit trong cdc khdi Sng bing bé téng cot thép diic
sdn dit lién tiép nhau @€ ludn cdp.

d) Cdp dit trong him

Khi s6 cap nhiéu hon 20 sgi di vé cling mdt hudng, ngudi ta phai xiy dung ham
cdp. Cap dit trong hidm cho phép ding loai cdp khéng boc thép, trir cdc diém niit
quan trong ctia ludi dién thi phdi diing cdp boc thép, bén ngoai cdp boc thém 16p vit
liéu khong chdy. Him cdp nay chi 13 loai him cdp riéng d€ bé tri cdp dién luc (xem
hinh 3.8).

+ Dt cdp trong dng, khdi Gng, trong muong

Ong, khéi 6ng lam bang thép, gang, bétdbng amiang, bé tdng, sinh, s hodc bing
nguyén vit liéu wong ty. Khi chon vat liéu 1am khdi 6ng 1udn cdp phai xem xét kha
nidng chiu xdm thuc cla vét liéu. .

Phai dim bdo dé ddc cda Sng, mucng khdi éng 1a 1% doc vé giéng thidi.Khodng
cdch giffa cdc Ong gidng nhu trudng hop chodn cép truc tiép.

Phdi c6é b phdn ngdn chan nude hoidc cdc sinh vat ludn theo 8ng vio nha.

C6 thé st dung ddy muong d€ thoit nudc mua

+ Pt cdp trong him:

Ham cdp ¢6 thé bd i nhiéu loai cdp vdi dién 4p cong ning khdc nhau; k€ ¢ Ong
dan nudc dédn khi nhung khong dit cdp chung dudng him véi Sng din khi d6t hodc
dng dan cdc nhién liéu dé bit chdy. Trong him cdp c6 thé bd tri:

- Mt hang: Trén cung 12 cdp luc, bén dudi ta cdp théng tin, dudi nita 12 éng din
khi néng va &ng din nudc sach.

- Hai hang: N&u dit hai hang thi mét bén 12 cdp thong tin va &ng din nhiét, bén
kia 1a cdp lyc va Sng din nudc.

Khi ¢6 dng din nhiét thi phai bdo ddm kha ning thong gié dé nhiét d6 trong him
khdng ting qud 5°C so véi moi trudng xung quanh.

Kich thudc ham cdp xem hinh 3.19.

Ham cdp la mot hé thong din cdp ngdm dusi dat, ching tuong d6i ddt va sit dung
trén cdc tuyén cdp chinh. Chiing ¢ mit cit hinh chiy nhdt hay hinh tron. Him kiém
tra, sita chifa cdp doc theo chiéu dai tuy&n. Trén hinh (a) va (b) 13 dutng him cdp
vugt (thdng) ¢6 mit cit hinh chit nht va cdp dit doc hai phia. Him cdp vugt hinh
chi¥ nhit.
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" Hinh 3.19: Him cdp

3.3.2.3. Cép dién cho céng trinh ti cdc tram bién dp

Céc tram bién dp ngoai troi bd tri trén mot ¢ot hodc hai ¢ft, cdc tram bié€n dp
ngoai trol bd trf trén san hodc trong cdc nha riéng déu phdi bé tr trong pham vi dat
xay dung clia cong trinh, khong dat trén via he hay ddt cong cong.

D81 vdi cdc khu vue din cu hodc cdng trinh cong cdng xdy mdi & d6 thi, cin bo i
tram bién dp trong nha ngay trong khu vuc quy hoach phén 16.

Déi vai cdc khu vue clia ds thi co nhiéu kién tric cao ting, tram bién dp dugc b&

trf ngay bén trong cong trinh, tram dit § ting trét hodc ting him cda cong trinh.

Pién 4p diu vao va diu ra clia cdc tram bién dp cdng trinh phu thudc dién 4
phu tai va dién dp Iugi dién cia khu vuc.

Nhitng khu vuc c6 nhiéu cong trinh tiéu thu cong sudt dién 16n, cdn phai xay dung
¢éc tram trung th€ trén dat cong cia dd thi.

p cia
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D& ddm bdo an toan cung cip dién nén xdy dung hé thong cip dién mach vong
cd ha thé€ va trung th€. Ngoai ra, khi xét dén my quan dé thi, cdc tram bi€n 4p trong
dd thi nén st dung loai tram trong nha. Pudng diy phan phdi dién i cdc tram dén
¢Ong trinh cling nén st dung dudng cip ngim.

3.3.2.4. Pudng ddy trong nha

1. Mach phdn phéi ha thé trong nha

butng ddy trong nha 18y tif dau ra cia mdy bi€n dp dua d&én bing dién chinh va
tr bang dién chinh din dién dén cdc bing dién phu phin phdi dién cho cdc phu t3i
ha th& ¢é dién ap dudi 1000V.

a) Béng dién chinh

Khi din dién vao céng trinh, noi nhin dién mdy bién dp 1a bang dién chinh cta
cong tinh. Bdng dién chinh la noi b8 trf bd phin déng cdt va bdo vé {aptomdt) cho
ngudn trén dudng day chinh khi phy tdi phia sau c6é sy cf, hé thdng cac aptomat
déng cit cde mach dién nhdnh va cOng td hitu cong do d€m dién ning tiéu thu. Bang
dién chinh dat gin clta ra vao hodc sinh chinh clla cdn nha. Bing dién chinh gin
ngay sau CB ciia hdp dién k€ ctia nganh dién & d6 cao cdch san 1,3 m.

+ N€u cdng trinh ¢6 quy mé nhd (vi du nha
¢ gia dinh, biét thy hodc cin hd don 18), bing T
dién chinh (hinh 3.22) 13 noi nhin dién tt -
dutng diy chinh dua dén qua cbng to va
dptomdt tong, tf sau Aptdmat tdng 13 cac
aptdmdt ¢é dong dién lam viéc nhd hon lam
nhiém vu déng cit, bdo vé cic mach nhinh dé
cdp dién cho cdc phu t3i, d6 cao dat bang dién
chinh trén wdng cach san 1,3 m. Mach dién
nhdnh 12 mach dién cung cip cho cdc nhém
phu tdi c6 yéu ciu st dung gidng nhau nhu
mach ¢3p dién cho thiét bi chi€u sang, thiét bi
théng gi6, bom nudce, thang may, thiét bi bao
dong, thi€t bi tr ddng hodc 13 mach nhénh cho v et

i
2

mot don vi nha §, vdn phong ... N&u mach ' O,
chinh I3 ba pha, thi mach nhanh ¢6 thé 1a mot
pha hodc ba pha. N&u mach chinh chi ¢4p dién Hinh 3.20: Bing dign chinh

mot pha thi mach nhdnh chi ¢6 dién mot pha. frong vdn phong hodc cdn hé

Nguyén tic khi cip dién ba pha cho céng trinh 13 phai phan ph&i déu phu tdi ra ba
pha sao cho cén biing (cho phép 1&ch pha vdi cong sudt 161 thi€u ctia mot thigt bi mot
pha ¢6 ¢Ong suit I6n nhat).
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NEu cong trinh ¢6 quy mé 16, bang dién chinh (hinh 3.21) 12 hé théng td dién, gom
1 dién t3ng nhén dién ur may bign dp dua dén, td phan phdi véi cdc dptomdt dbng cit-
ting mach dién nhanh, td ciu dao di néi (ATS) néu ¢6 mdy phdt dién dy phong.

Hinh 3.21: Ti phiin phii trong nha mdy, xi nghiép hodc nhd cao tdng
Vi trf td dién chinh bd tri noi thudn tién cho vi€e s dung, theo doi, kiém tra, déng
¢4t mach khi ¢6 s ¢8 hojc hda hoan. Noi dit bang dién c6 th€ 1a phong ti dién,
phong phan phdi ctia tram bi€n dp § tang wét hay ting hAm cia toa nha. Cén tao
thuén 101 cho viéc b8 i cdc dudng diy din dién tr t& dién chinh d€n hop gel chinh

ciia toa nha hodc cic ting ky thuit.

b) Bing dién phu (hinh 3.22)

La bang dién trong ting phong, bs trf
gin cifa ra vao.Trong bang di¢n phu ldp
céc aptomat (CB). Ty s6 lugng CB ma
chon kich thudc bang dién phu (c61,2,4
hoic 6,7 CB).

- Ngay nay, bing dién phu b i toan Hinh 3.22: Bdng dién phy
b6 thi€t bi déng cdt mach dién trong mot
phong st dung & cdc cong trinh cong cong can didu khién dién tdp trung hodc st
dung cho cdc mach dién c6 gdn bo phan diéu khién tir xa. Trong cdc phong ctia nha
& hodc noi lam viéc dang vin phong ngudi ta bé trf cdc cong tic rdi rac trén tudng (3
dd cao cdch san 1,3 m), bd tri 8 cim dién & 36 cao cdchsin 0,2 - 0,3 rﬁ, tham chi ca
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O cdm dién thoal, ti vi cing & do cao cdch san 0,2 - 0,3 m ... d€ tao thudn Igi cho
ngudi st dung; Khi d6 trén bing dién phy chi ¢ mét CB t8ng cda cin phong hoic
thém mot vai CB cda cdc nhdnh phu cdn déng cit biét lap khdc trong phong d6.

¢) Dat diy trong nha:

C6 thé sit dung céc hinh thitc dit diy sau:

+ Day dién dit ndi:

Diy dién duge bd tri trong cdc 8ng nhua tron hodc dep gdn ndi trén tudng, trin.
Vitri bo tri ddy 14 nhitng dudng giao tuy€n tudng —tudng hodc tudng trin. Ngay nay
ngudi ta c6 xu hudng bd tri cdc dng day dién & vi tri thdp (hinh 3.23) giao tuyén sin
tudng hodc tén tudng cdch san 0,3m dé thuén tién cho viéc sita chita va thay thé vé
sau. C4c vi ti r& day phai vudng géc. Ong nhua dat diy dién c6 nhidu loai nhung
loai ¢6 ranh sif dung thudn lcji cho viéc dit day va ki€m tra an toan hon c4. Loai ¢6
ranh phin chia d€ mdi ddy b tri trong mot rdnh va ¢6 gd chin dé 1ip cdc thiét bi
di¢u khién tryc ti€p 1én mit 6ng diy. Chy y st dung diy ¢é vé mau khdc nhau. Mau
dd, vang, xanh cho ddy pha (A, B, C), mau tring hoic den cho day trung tinh (N); v&
mau ving — xanh ld cho diy n6i dat (E).

RS T

Hinh 3.23: Ddy dién bd' tri
trong dng ¢d rinh, gdn ndi
trén tuong

Hinh 3.24:

Mt doan mdng cdp treo
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D3y dat ndi trong cdc phéin
xudng san xudt duge bd tri
trong cdc mding treo. Cic
médng hd hodc mdng kin ¢o
nip diy. Mdng dit diy lam
bing thép son tinh dién, mdng
¢6 ranh thong gié lubn day, ¢
méng hd va mang kin ¢é ndp
day (hinh 3.24 d&n hinh 3.25).

Hinh 3.25: Cdc dogn cida
mdng cdp cong 90°, ré nhdnh,
gdp khic, ddt cdp dién hd,
mdng cdp treo

Mdng cdp son tinh dién:
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Diy dién ddt ngim:

Didy dién dat trong 8ng chuyén diing (Ong gin bing nhua cing khong chdy hoic
khé chdy) chén ngdm trong tuong, san hodc chén ngam trong di't. Dy dién dit trén
gid d3 gin cé dinh trong cdc hép gel dit ditng hodc ddt ndm ngang. P36i vdi ddy dat
trong Ong ngam thi ngoai viéc phdi tinh ti€t dién day theo diéu kién phat néng con
phdi nhdn cutng dd dong dién cho phép di trong didy vdi hé s8 gidm néu s@ diy
trong cling mot 6ng ting: Nhan vdi 0,68 néu c6 5-6 diy; nhin 0,63 néu c¢6 7 - 9 diy;
nhan 0,60 néu ¢6 10-12 ddy. Cdc mach cda cing mét t& mdy, cing mot bang dién,
clia ciing mdt nhém den vdi tdng s6 day trong mdt ng khéng- qud 8 sdi.

Chii y:

- Cdc diy cia cdc mach dy
phdong 14n nhau nhu mach dién
chi€u sang Iam viéc va mach
dién chi€u sdng sy c¢d khéng
duge dat chung trong mot &ng.
Khong dung diy dién rudt
nhém cing d€ dit ngdm (vi
didy nhém dé bi giy ngim).

- Cdc chd ré nhanh hoidc ndi
diay dién, cdp dién phdi su
dung démino hodc hdp néi; &
cdc diy din ti€t dién 16n, mdi

Hinh 3.27: Ddt ddy dién ngdm trong vin phong

nd1 phai han hoic ép bing kep dic biét.
- O cdc khe lin, khe co din phai kéo dai thém diy d€ du phong.
- BS trf b0 phan diéu khién déng cit & bén ngoai.

Hinh 3.28: Dgt ddy dién ngém trong san nha.
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Hinh 3.29: Bat day cdp chdn ngdm trong san trong xi nghiép

d) Lua chon diy dén va cdp

- Day dfn va cdp din dién dugc lya chon trude hét 1a ¢6 cdch dién pha hop
véi dién 4p cda ludi dién dugce st dung. N&u ludi dién ¢6 dién 4p d&n 500V thi
phédi ding ddy ¢6 cdch dién 600 V. Day trung tinh phdi ¢6 cdch dién bang cdch
dién clua diy pha.

_ Diy din va cdp din dién phii ¢ ti€t dién théa mén yéu cdu dong dién cla phu
tdi theo diéu kién phdt néng.

- Diy dén va cdp din dién phdi c6 ti€t dién thda min yéu ciu dé dién 4p cua phu
t41 khong sut gidm qud mic cho phép.

- Day dén va cp din dién phdi c6 vé bdo vé théa mia yéu cau ly hod va d bén
cd hoce tai noi dédt chung. _ '

- Diy dién dit ngdm c6 rudt ciing nén chon day rudt déng dé tranh bi gdy ngam.

¢) Nhitng chu y kbhi dat ddy

- Khi dit day va cdp dién song song vdi dudng &ng din nhién lidu hodc khi dot
Sng din hoi néng hodc 6 nhiét do cao thi phdi dit rong cdc hop gel riéng.

- Khi diy din di qua tudng gd va tdm ngdn kho rdo thi cho phép dit trong cung
mot 6ng cdch dién.

- Khi diy din di qua tif phong kho sang phong udt, hay tir phong Am uSt nay sang
phong &m wdt khac thi mdi day phdi dat trong mot 6ng cach dién riéng. M6 ndi day
phdi thuc hién trong phong khd.

~ Khi diy din va cdp di qua tran ngiin gilta cdc tAng phdi dit trong Sng.
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- Khi dit ddy ngam trén lafont hodc ting 4p mai, phdi ludn diy trong Gng khong
chdy va ¢d dinh chic chin. ’

- Déy cap dién cho dén chi€u sdng ting him hodc ting 4p mai, tAng k¥ thuat phai
b3 tri b6 phin diéu khién dong cdt mach dién & bén ngoai.

b)

a)
Hinh 3.30: Ldp ddy trong hdp gel ngdm trong ruong
a) Hop gel ¢ rdnh; b) Hjp gel ding <6 gid di.

Céc hop gel dat day dong cdn di thong sudt d cao cong trinh, tai mdi ting
cin 6 cita kiém tra. Clta nay dit tai vi tri c6 bang dién ting d€ dé dang ndi day
dién, cép dién tit bang dién chinh d&n bing dién tdng. Clia ki€m tra cho phép ngudi
ti€p xtc dugc v6i day dién cin s¥a chita nhung khong giy nguy hiém nhu té, nga,
cham vao phan mang dién.

3.3.3. M3t biing b tri dién

Mat bing dién tdng thé thé hién sg dé nguyén ly cdp dién cho cdng trinh:

1. So dé hinh tia

2. So dé phén nhdnh

Mit biing bd tri thi€t bi dién nhu mat bing bd trf dén, quat, § cim dién hodc cdc
mdy mac st dung dién. Cac thi€t bi dién dugc vé& bang cdc ky hiéu dic trung ¢6 kich
thudc theo ty 1& thue t&,
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Trén mit bing cin thé hién vi tri cdc thi€t bi s dung dién va vi trf cdc thi€t b
diéu khi€n, déng cit mach dién, huéng diy cip dién tir cdc vi tri diéu khién dén cdc
thi&t bi sit dung dién. Vi du:

Mait bing b trf dén vi cdc thiét bi dién sinh hoat cho cdc cin hd trong chung cu
xem trong hinh v& dudi day:

&
Hinh 3.31: Mt biing b& tri dién hai cdn ho ké lién

3.3.4. C&u tao, nguyén ly 1am viéc va cdc dic tinh clia cdc thi€t bi déng
cit,diéu khi€n va bdo vé mach dién

P& diéu khién hoat déng ctia mach dién va chd dong ngdt mach dién kbi ¢6 sy c6
qué tai, ngin mach hay chdy né xdy ra trong cdng trinh ngudi ta cin st dung cdc
thi€t bi dong cit, diéu khién va déng ngdt mach dién.

3.3.4.1. Cée su c& théng thiding trong mach dién ha thé

1. Qud tdi

Qud tai 14 hién tugng xdy ra khi dong dién yéu cau cta phuy tai 16n hon dong dién
cho phép din dén thiét bi, lam cho diy din dén thi€t bi phdt néng qud mic, gy
gidn gdy va din d€n chdy sau mot thdi gian. Cin phai cit dién d€ loai phu tii giy

qud taira khéi mach!
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2. Ngdin mach

Ngidn mach 13 hién twgng xdy ra khi c6 sy ti€p xiic dot xuit cia day pha nay vdi
diy pha khic, hodc diy pha vdi day trung tinh, ddy pha véi vé.. Cédch dién gidm
xudng bing khéng, cuting d6 dong dién ting vot dot ngdt gap tram ldn, ngan Idn
dong dién dinh mtic, d€ dang giy ra chdy nd néu khéng cit ngudn kip thdi.

3.3.4.2. Cdc thiét bi di¢n déng cdt, bde vé mach

Dé& diéu hianh hoat d6ng clia mang dién vi gidi quyét cdc sy cd xdy ra trong qud
trinh viin hanh mang dién, ta cin st dung cdc thiét bi déng cit va bido vé mach dién
théng dung nhu gidi thiéu dudi diy:

1. Aptomdr (Cdu dao 1w déng)

Aptomdt (tén thudng goi hién nay la CB la
viét tdt cda Circuir Breakers) 12 thi€t bi déng
cdt biing tay va cdt oy dong cdc mach dién ¢é

I 2
dién dp dudi 1000V. Aptomdt dugce st dung dé
bio vé qud tdi va bdo vé ngin mach cho mach
ha th€. Hinh ddng bén ngoii va bén trong cla
aptomit cho trong hinh 3.32a.

Aam cndm
thitn

#
Lueing
him

B diy Civ ga!

CACH BOC MA $3:

AS02002 [T [Glsl/[1: {110}

rovaeeery TLLLL D
iw . e
° [ Bl | & Dong gien dinn g
i 84 cuc
L Dang cdr dann dinh

Dixc tnh ngdn

S¢ Su-n san pham

h)

Hinh 3.32:
@) Apmmat; b} Cdu tao ciia CB

Cac thiét bi déng cit, diéu khién va bdo v€é mach dién goi chung 14 khi cu dién
bao gom nhiéu loai: Ngudi ta ché tao dptémdt don cve, (1 cuc 1P) Aptdbmdt mot
pha(2 cyc 2P) va dptdmadt ba pha (3 cuc 3P). Binh thudng dptomdt déng cit bing tay
d€ chii dong cAp dién lam viée cho cdc thiét bi dién ndi ti€p sau dptomat. Khi ¢é su
¢G, dptomdt 1 ddng ngit mach, tich phn bi sy c& ra khdi mach dién.
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Mbi cuc cia dptomadt duge ldp mot hodc hai phan nf bdo vé khong phu thude vao
¢d cau diéu khién bing tay. C6 cac loai cd cdu bdo vé dptdmat nhy sau:

- Co cdu ngdt nhiér: Pugc ciu tao bing mat thanh ludng kim, khi cudng dd dong
dién ting vugt tri s& dong dién dinh mic clia dptomit, s& lam gia ting nhiét d0 cla
thanh ludng kim qud mifc cho phép. Thanh ludng kim uén cong 1am ngit mach dién.

- Co cdu ngdt tir: Khi xdy ra ngin mach, cudng d6 dong dién dot ngdt ting rat
cao, sinh ra tif trudng lam cho cudn diy dién tir tdc déng. mach dién bi ngit tic thai
(thdi gian ngdt mach dudi 0,1s).

Aptomét c6 cudng do dong dién dinh mife goi la Icp: C6 cdc loai CB ¢6 dong dién
dinh mudc tir 5 dén 2000 A, dong cit tir 6 -10 kA, ¢6 thé déng cdt tdi 10000 — 20000
1in, nhigt d6 lam viéc tir —25 dén +55°C (Xem phu lyc 3.13).

Cdc dptomadt ¢3 nhd dung trong sinh hoat dé& déng cdt va bdo v& mach dién cho
cdc cin phong cin hd thudng st dung loai 1 pha 1 cyc hode 1 pha 2 cuc ¢6 cutng dd
dong dién dudi 100A (CB mdt pha théng dung c6 cudng d6 dong dién lam viéc:
5,10,15, 20, 30, 40, 50, 60, 75A). C4c loai dptdmat sif dung ki€u dit ngdm dé bdo
ddm an toan va m¥ quan hon. D€ déng cdt va bdo vé€ mach cho nhitng mach ba pha
cé dong dién trén 100A s dung dptdmat ba pha.

Céc loai 4ptdmat ba pha dung trong cdng nghiép c¢6 hinh dang nhy sau:

Hinh 3.33: Cédc CB cOng nghiép
Khi cudng d6 dong dién lam viéc 16n, cdc CB ba pha ¢6 trong Iugng 1dn {(vi du
CB-3p-800 A c6 trong lugng 39 kg; CB-3p-1000 A c6 trong lugng 58 kg) va lyc dong
cdt 16n, do d6 noi 15p dit CB phai ¢6 k&t cdu chidn chdn dé chiu trong Iugng ctia CB
va luc dong cdt clia 10 xo khi déng cit mach dién.
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2. Cdu dao chéng ro: RCD

b)

a)

LOAD

Hinh 3.34:
a) RCD chéng ro; b) S dé dién nguyén 1¥ hoat ddng cia cdu dao chdng ro 1 pha.

Ciu dao chdng ro dién mét pha va ba pha hoat déng theo nguyén tic can bing
dong di€n giifa day pha va diy trung tinh trong mach dién. Phin t¥ ngdt mach lam tir
nam chdm vinh ciru. Khi xdy ra cham dit, ddong rd nhanh chéng dat t6i tr s& cla
dong di¢n dinh mic lam mat cin bing dién dp gita diy pha va day trung tinh, cdu
dao chong ro sé ngdt mach ngay 1ap titc. Hinh ddng bén ngoai cia RCD xem trong
hinh 3.34a, b. '

Hinh 3.35: Duo cdch ly mét pha Hinh 3.36: Dao cdch Iy ba pha

3. Dao cdch ly

Dao cdch ly 1a thi€t bi déng cdt biing tay c6 hai vi tri déng va md ding dé cit
mach di€n khi kh6ng tdi, bdo ddm khodng cdch khong néi dién gitta cdc cuc dién
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thd'y duge 16 rang. Dao cdch ly ché tao cho mach dién ¢é dién dp trén 1000 V va
mach dién ¢6 dién dp dudi 1000 V. C6 loai dao cdch Iy mét pha va dao cdch ly
ba pha.

Dao cdch ly trong mach dién dp cao thudng sit dung dé cit khong tai.

& mach ha ap dao cdch ly ding kém vGi CB dé bdo ddm déng va ngdt mach dién
an toan.

4. Thiét bi tw déng chuyén ddi dong ngdt mach (ATS)

Puvce st dung dé ty dong chuyén d6i mach dién hodc déng ngit ngudn dy phong.

Hinh 3.37: ATS bu pha bén cuc

5. Congtdcto

Khi cin déng ngdt mach dién lién tuc voi tin s§ dong cit cao (d&n 12001an/h)
ngudi ta st dung céng tic to. Congtictd sit dung vdi chu ky déng md cho thdi gian
lam viéc lién tuc 12 8 gid, thdi gian ngit mach gidn doan tit 3, 10, 30, 60, 90 gidy
hoic ldu hon thy sy cai dit kém theo mGt role thdi gian. Céngticto con duge trang bl
thém role nhiét d€ chong qua tii. Khi sit dung congtictd, c6 thé thuc hién viée
dong hod diéu khién hoat dong clia mach dién c6 cong sudt tuong dé1 16n.

6. Cdu chi

Ciu chi 1a thi€t bi dang d€ bdo vé qud tai va ngdn mach; ngdy nay cédc loai cau
dao lién ciu chi d€ sit hay d€ biing dd da dugce thay thé biing cdc dptomal; ngudi ta
sdn xudt cdc loai cdu chi 6ng bd trf trén cdc cAu ndi hodc trong ndp vin mit chai.
CAu chi hdp st véi day chdy rdi hdu nhu dd khong cdn st dung.
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Thoi gian cdt mach clda cau chi phy thudc vao vat liéu lam day chdy. Diy chiy ciu
chi [am bing chi, hop kim chi vdi thi€c, k&m, nhom, déng, bac v.v... Chi, hop kim chi
véi thi€c ¢6 nhiét dd néng chdy thip sit dung cho ciu chi ha dp. P3i v6i ciu chi cao
dp, ddy chdy lam bing dong, bac ¢6 dién ird sudt bé, nhiét dd néng chiy cao.

C6 hai loai ciu chi:

- Loai nhd ding trong mach ha thé ¢6 cudng dé dong dién d&n 100A.

- Loai I6n st dung ngit cdc mach dién cutng do 16n sif dung trong cdng nghiép,
hoic dién dp cao (cdu chi ty rdi hinh 3.38b);

Ciu tao:

Céc cdu chi 8ng bao gom:

- MGt 6ng thiy tinh chiu nhiét bén trong chita ddy chdy va &ng fibrobakelit chita
bot dap hd quang SiO-, & nhiét d6 cao xenlulo bdc hdi thanh khi gdy dp suidt 16n
két hdp vdi téc dung cla bot dap hd quang SiO; c6 tdc dung dip tit hé quang

nhanh chéng.

Budng cong thii gian
16 thiéu tién hd quang

Bucng cong

/ thdi gian dut chi

Hinh 3.38: a) Bdc tinh lam vigc cita cdu chi ngdt phdn;
b) Cdu chi tw roi 18 (24) kY mach dign bi su c6 ra khdi hé thong dién.

Pic tinh lam viéc cta cau chi: Cu chi ty rdi bd trf 3 ddu vao mdy bi€n 4p.

Vi duding dic tinh 1am viéc cda cdu chi (hinh 3.38a), dd nhay cta céu chi kém
khi qud tai, phai c6 thdi gian tic d6ng nén dong dién tuong ddi 16n duy tri trong
mach do thdi gian néng chdy clia ddy chi, nhung khi ngin mach, ddong dién ting 1én
dot ngdt, hd quang lam bdt SiO; bde hdi thi cau chi ngdt mach ddt ngdt.

7. Céng tdc co khi

Coéng tic cd khi 1a thi€t bi co khi sit dung d€ déng ngit mach dién cé cudng
d6 dong dién nhd dudi 5A & dién 4p pha dén 250V. Céng tic dugc bd tri trén
diy pha cla thi€t bi sit dung dién mot pha. C6 nhi€u loai c¢dng tdc nhu trong
bang dudi ddy:
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Té&n goi va hinh dang Cong dung

Cong tic 1 cuc Ky hiéu trong sd d6 Cong dung
./' Déng cdt thiét bi dién tai mot
vi tri
—_—

® . L aia
Péng cit thiét bi di¢n tai hai
A B3i cdc vi trf ndi thiét bi vio

mach hoic ngdt thi&t bi ra

@ khoi mach

Chinh sdng 151 dén cong sudlt
dén 630 W - 220V
M3 hiGu: BM2, BMP2,
BMG3

Céng tic diéu chinh
dén sdng 161

{Dunmer)

Cong tic 2 cyc 20A | Chia khod cho | Piéu khifn tir xa
dung khéa ¢6 dén | cong tic E3IKT bing Remost
bdo: E31KT

i

Ngay nay, cong tic cd khi duge ché tao thanh ting thanh phan riéng 1€, bo tri vao
cling mdt mit chira sin mdt, hai, ba cho dén 6 cong tic. Ngoii ra co thé phdi hop
cOng tic, 8 cim dién, & ndl1 ti vi, dién thoai hay diu cim ndi mang internet trén cung
mot mit na. Céng dung déng cidt'mach dién cla cdng tic g khi ¢6 thé xem trong

cde sd dd hinh 3.39.
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Hinh 3.39: S déd diéu khién den & 1 dén 4 vi tri bling céng tidc co khi

Thiét bi diéu khién tit xa (Remost} bing tia hong ngoai:

D& déng cit cdc mach dién ta ¢6 thé st dung bo diéu khién tir xa bing tia hdng
ngoai. Tai vi trf diy pha ndi vio mdi thiét bi dién bd tri mot bd ¢cdm Wng quang dién;
ddi véi dén, quat ngudi ta dd cho phép dung chung bd didu khién tir xa ki€u cdm tdng
quang dién. Thi€t bi diéu khién tir xa ¢6 thé dung cong tic hen gid ngdt ¢6 thai gian.

Thi€t bi diéu khién tir xa c¢é thé dung cong tic to k&t hop vdi md cit a€ diéu
khién déng cit mach theo chu ky thdi gian.

o . o
8 O camdién

]

O céim dién 12 thi€t bi 1dp chd s&n trén mang dién d€ cdp dién cho cdc thiét bi di

dién vao cdc thift bj ndy phdi thong qua phich cim. Cic & cim phin biét § kiéu
ddng 16 cdm va s0 16 cdm. Phich cdm phdi phit hgp vai 16 ¢dm mdi sit dung & ¢dm
duge. MOt vai loai & ¢cdm va phich cédm cho trong hinh v& dudi ddy.

55158

55807 55817

Hinh 3.40: Cdc loai phich cdm va 6 cdm mdt pha 3 16 vat bu pha bin 16

Cdc thi€t bl mot pha st dung & cdm dién mdt pha va cdc thiét bi ba pha st dung &
cam di€n ba pha. Phich cim va 6 cdm cin ti€p xdc chit d€ wdnh tao hd quang an
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mon chd ti€p xidc tham chi gay hda hoan. O cdm dién ¢ thé dit tip trung hodic phin
tdn ting cdi trén tudng cdch san 0,2 -0,4 m. Nén stt dung & cam ¢6 16 ndi dat d€ bio
ddm an toin cho ngudi sit dung (8 cim mdt pha 3 16 va 6 cam ba pha bon 18).

3.4. TINH TOAN LUA CHON CAC THANH PHAN CUA HE THONG BIEN

Cidc budce tinh:

3.4.1 Xac dinh phu tai dién

Tinh chi€u sdng d€ xdc dinh s& dén va cong sudt dién cla thi€t bi chi€u sing. Két
qua c¢o Pcs.

Cin ctf nhu ciu st dung cdc thi€t bi dién sinh hoat clia ngudi st dung va tiéu
chuin vé théng gid lam mat, vé bam nudc, van.chuyén bén trong nha dé xdc dinh vi
trf [dp dat va cong sudt cda cdc thi€t bi d6.Tinh duge Py,

B tri cdc & cdm dién theo yéu cdu st dung, néu khong ¢é yéu cau cu thé b0 tri

2

cdc & cam dién theo dién tich can phong. V&i ¢ian phong ¢é dién tich dudi 12 m° b

- s ‘A ~ = . T N ~ 29 . ..
tri it nhat 2 & cim dién mot pha, cin phong ¢6 dién tich tir 12 m2 dén 24 m” b tri it
nhit 4 & cdm dién mot pha, cdn phong ¢6 dién tich trén 24 m?” b& tri nhidu hon 4 &

cdm dién mot pha. O cim dién ba pha b& tri theo yéu ciu s dung ctia cdc thi€t bi cu
th€ (& cdm ba pha thudng chi st dung trong céng nghiép hodc cong trinh cdng cdng

¢6 thiét bi ba pha di dong). Tinh dugc Py
Tinh cdng suit clia cdc thi€t bi dién st dung trong nha § hay trong nha céng cong,
xf nghiép san xudt theo yéu cau ctia cong nghé P..
Téng hop cdng sudt yéu cdu goila T Pag.
2Pyy =Pcs + Pan + Po + ... (3-1)
Cin cd Z Pyz, va cdc hé s& Ke,Ks cia tirmg loai phu tai dé tinh ¥ Py.
5 Py = Ke.Ks. SPgg.. (3-2)
Tri s6 £ P, 12 cidn cif @€ tinh cong sudt bi€u kién tinh todn Sy va chon cong Suilt
nguén dién Sam cho cong teinh.
3.4.2. Tinh chon ngudn cdp dién
Chon ngudn ¢dp dién cho cong trinh bao gdm chon cong sudt ngudn, loai ngudn
vi vi tri dat ngudn dién.
1. Chon cong sudt nguén dién
- Ciin e cOng suit dat yéu cu dé tinh cong sudl tinh todn.
S Py = T Pgye x Ko
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Vi K 1a hé s6 cin ding, K, 12 hé s8 ddng thdi, cdc hé s§ nay cho sén trong cdc
phu luc 1.1 dén phu luc 1.4.
Cin cf cOng sudt tinh todn dé tinh dung Iugng tinh todn cGa ngudn dién Ia tram

hién 4p ha dp.

2P
Su= . (3-3)
cosQ
V3i cos @ 12 hé s6 céng sudt cla ting loai cong trinh, tri ¢ ndy cho sin
trong cdc bang tra. Theo quy dinh ctia B6 ning lugng, hé s& cOng sudt trung binh
cos @ = 0,92 — 0,95 ddi v6i tdt cd cdc don vi khdch hang.
Cin cit dung lugng tinh todn ctia tram bién dp ha dp dé chon dung lugng ciia tram
trung 4p cling nhr yéu ciu cdng sudt chuyén tdi trén dudng diy trung dp.
» Cong sudt ngudn dién:
Sam = Sy (3-4)

Trong d6 Sqm 13 c¢dng suit dinh mifc cla cdc mdy bi€n dp.

N&u cong trinh & khu vuc khong cé khi ning nhin dién tr ludi dién qudc gia, thi
ngudn dién duge chon 1a mdy phat dién.

CoOng sudt mdy phdt dién clng tinh wong ty:

SdeFD 2 Su (3'5)

Trong d6 Sam 13 cdng sudt dinh mdc clia may phét dién.

Vi cdc phu tadi sit dung dién dp dusi 1000V c6 cdng suit trén 30 kVA, duge bd
tri mot tram bién dp riéng.

e Dién dp cda ngudn dién:

D& v6i mdy bién 4p ha dp: Pién dp dau vao phl hgp vdi dién dp 1udi dién cung
cap (Iwéi trung dp 15,22 hodc 35 kV), dién dp ddu ra ctia may bién dp phit hdp vdi
dién 4p cia phu tai stt dung dién (0,40/0,23 kV).

D3&i v6i mdy bién dp trung dp: Pién dp didu vao phi hop véi dién dp 1u6i dién cao
dp cung cap, dién dp ddu ra clia mdy bién dp trung 4p chinh 14 dién dp cila ludi trung
dp 15,22 hodc 35 kV va cling 1a dién 4p ddu vio cta bi€n 4p ha 4p.

2. Chon logi nguén dién

NE&u cong trinh & khu vife ¢6 khi ning nhin dién ti luéi dién qudc gia, thi ngudn
dién dugce chon 12 tram bién 4p.

Né&u cong tiinh khong & khu vyc cé kha ning nhan dién tr usi dién quéc gia, thi
ngudn dién duge chon 12 mdy phét dién (ndng lugng so cAp clia cdc mdy phat dién la:
Diu diezel, than, nang lugng mat udi, nang lugng gis, ning lugng cia khi ddt v.v..).
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3.4.3. Chon vi tri bé tri ngudn dién

Neudn dién cda cong rinh duge b tri ngay trong pham vi ddt xdy dung cong
trinh. Tram dién bd i & vi ti trung @m phuy tdi, gin dudng vin chuyén, c6 dién tich
xung quanh rong rii thudn tién dé bd i cdc dudng day din dign d€n tram vi ti¥ tram
ra. C6 thé chon tram bi€n dp ngodi trdi hodc tram bi€n 4p trong nhi.

Mdy bién dp duge bd tri trong cdce tram bién dp. Pham vi hoat dong (bdn kinh
chidu dai ddy cip dién i ddu ra mdy bién dp) clia mdi ¢ip di¢n dp khdc nhau nhim
dim bdo do sut 4p trén dudng diy tai dién trong pham vi cho phép. M&i tram bién
dp co thé b tri mot, hai hay nhiéu mdy bién dp tiy theo yéu cdu cta phu tdi dién.
SG lugng mdy bidn dp trong tram khdng quy dinh, nhung thee kinh nghi€m védn hanh
thi s mdy trong tram chi nén ¢ mdt, hai hodc 61 da la 3 mdy bién 4p. Theo quy
dinh cia nha nude, cdc tram bi€n dp cla cong trinh can dat ngay trong pham vi dat
clia timg cong trinh goi 12 tram khich hang. Tram khich hang da phin Ia tram bién
dp ha dp 13 loai tram bi&n dp phia trung th€ ndi vao luGi cong cong €6 dién dp tr
15 kV dén 35 kV; phia ha d4p ndi vdi phu tdi tiéu thu dién.

3.4.4. Du¥ng day vao va ra khoi tram

1y Puting ddy viio tram ha th€ 12 dudng day trung th€ cung cip dién cho tram bién
ip ha dp. V& k&t ciu ¢6 thé 1a dutmg ddy trén khong hogc dudng day cdp ngam.
busng day d&n ¢6 thé 1a mdt mach don, hai mach doc 1ap hay mach vong. Do d6 phdi
dit bo phan bio vé wén dudng diy trung th€ dén tram bién dp. Pién dp cda duting day
cung ¢ip dién cho tram ha 4p 1a duGng day trung ip c6 dién dp 15,22 hodc 35 kV.

2) Puisng diy ra khéi tram ha th€ dén cée phu tdi 6 thé 1a dudng day ha thé€ wén
khong hodc dudng ddy cdp ngdm. M&i dutng diy ra goi 1 motld ra.

3.5. TINH CHON TIET DIEN DAY

Dong dién truyén trong diy diin 1am bing kim loai phdt sinh nhiét luong va gy
sut dp trén dudng ddy. Khi cuong dé dong dién ting thi nhiét ning phat ra ty 1& véi
binh phuong cudng dd dong dién (Pinh luat Jun-Lenxd). N&u chon ddy quéd nho,
dong dién cho phép di rong ddy nhd, ma cip dién cho phu tdi cong suit 16n, s& 1am
dong dién tdi 1dn, do dé nhiét nang sinh ra i¢n qua midc cho phép lam chdy day dién,
trude hét 1a chiy phin cich dién, din t6i bien dang diy din dién, 1am hdng hé
thong cip dién vi gdy chdy nha, lam thiét hai tai san, thim chi lam chét ngudi hodc
lam ngudi bi thuong ¢ khu vure xdy ra chdy. Nguy hi€m nh4t 1a chdy ngdm trong cic
hé thong day dit ngdm, ma di€u ndy lai thudng xdy ra. Mat khdc, chon ti€t dién day
din dién lién quan dén chi phi diu tu, nén néu khong tinh todn, chon diy qud ldn,
khong cdn thiét s& lam ting chi phi ddu ur.

Tinh chon ti€t dién ddy din dién cho cdng trinh theo ba diéu kién:
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3.5.1. Diéu kién phit néng

Dié‘uo kién phdt néng 14 diéu kién quy dinh gi4 tri dong dién trong diy & mitc cho
phép d¢€ diy khong phdt néng qué quy dinh. Gi4 tri nhiét d6 quy dinh phu thuéc vao
vat liéu va cdch dién cia diy dan do nha sdn xuat quy dinh. Tri s6 dong dién cho
phép I6n nhat di qua 1du dai trong ddy ma diy khong phat néng qud quy dinh.Tri s&
nay tham khdo trong cdc bdng G phu luc. Nhiét d6 phdt néng cia day dan dién dugc
tinh theo d6 phit néng cta rudt 1a 65°C, ctia khdng khi xung quanh 1a 25 °C, khi dat
ngim trong dit thi nhiét d6 cia dat 1a°C

Cong thite tinh chon ti€t dién day dan dién theo di€u kién phdt néng la:

Iy <KpxIp (A) (3-6)

Trong dé: .

Iy - Cudng d6 dong dién lam viéc hay cudng dé dong di€n dinh mic (A) trong
diy pha;

K, - Hé s0 diéu i€t nhiét d6 cho phép cda diy din theo nhiét d6 mdi trudng (xem
phu luc 3.21).

I, - Cuding d6 dong dién cyc dai cho phép di qua ddy l4u dai trong ddy pha (A).

Cudng dd dong dién lam viéc cung cap cho cdc phu tai duge tinh theo cdc cbng

thitc sau:
P
Vdi phu tdi mot pha: = —2— (A) (3-7)
U, cosg
‘b
Vi phu tdi ba pha cin bing: L= —2 (A) (3-8)
ﬁUd cos®

Trong dé: P, - c6ng sudt tdc dung cda phu tdi rri(?)t pha, don vi W;
P3, - cOng sudt tdc dung cda phu tdi ba pha, don vi W;
Up -di€n dp pha (gilta ddy pha va day trung tinh), don vi V;
Uy - dién dp day (gilta hai ddy pha), don vi V.
Luuny:
- P81 v6i mach dién mét pha, ti€t dién day pha va 1i€t dién diy trung tinh la
bing nhau.
- D31 vdi mach dién ba pha, néu la ba pha ddi xing, ti€t dién day trung tinh ¢6
th€ 14y bing mot nita hai phin ba d&n ti€t dién day pha.
- BGi v6i mach dién ba pha, néu 1a ba pha khéng doi xitng, i€t dién day pha 18y
bing ti€t dién ddy pha clia pha ¢6 phu tdi mét pha ¢6 céng suit 16n nhat.
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- Cic béng tra chon ti€t dién diy xem phu luc tif phu luc 3.5 dén phu luc 3.11.

Vi du 1: Tinh chon tiét dién diy dién boc PVC chon trong tudng cho mdt bo dén
huynh quang 2 boéng dai 1,2m, c6ng suit mdt béng dén 40W, dién 4p 220V,
cosp = 0,6. Cho biét nhiét dd mdi trudng noi dit den 1a 35°C.

Bai gidi:
Day cip dién cho dén huynh quang 14 diy dit trong khéng khi: K, = K.K».K3.

Tinh cutng dé dong dién qua den:
| P 2x(40+15)
Iv = =

= = =0,833 (A)
U, cosg 220x0,6

Tra bing tim hé s6 K,: véi K| = 0,7; Chon trong tudng: K, = 1; Cach dién PVC:
Ki=0,93dodotactd: K, =0,7x1x0,93=0,651.

Tinh cudng d6 dong dién cho phép:
I, 0,833
K, 0651

n

= 1,27 (A)

Iep =

K&t ludin: Chon day din dién rudt déng boc PVC tiét dién F = 1 mm® ¢6 Icp = 6A.

Vi du 2: Tinh chon ti€t dién day cdp cdch dién 2 16p PVC chdn ngdm trong dat
cdp dién cho mdt mdy bom nude c6 cdng suit 5 kW, dién dp 380V, cose = 0,85; Cho
bi&t nhiét d6 mai trudng ndi dit may bom l1a 37°C.

Bai gidi:

Tinh cuding dd dong dién qua may bom:

P,
Iy = Sehe 2000 = 8,937(A)
\/?_;de cos¢  3x380x0.85
Tra bing tim hé s8 K;, diy cip dién cho mdy bom la ddy cdp chon ngam trong

dit: K, =K, KK, K,. Trong d6: K4 = 1; K5 = 1; K¢ = 1; vi nhiét d6 mdi trudng la

37 °C nén ta phdi ding phu’dng phdp ndi suy: ¢6 K, = 35°c = 0,82 vad K = 40 c=0/77
suy ra K7 =0,798.
Ta ¢6 K37 =0,798.
I, 8,937

inh: Irp = =""_=11,199(A
Tin cp < 0.793 (A)

n *
Két lugn: Chon day ddn dién 3 rudt dong boc PVC, iiét dién F =3 x 2,5 mm2

(Icp = 15 A). (Ghi chu: ba sdi c4p, mdi s¢i ¢6 ti€t dién 2,5 mm”).
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Vi dy 3: Tinh cOng suit cho phép 1dn nhilt cda thiét bi dién ba pha dién 4p 380V,
cos@ = 0,9, duge cung c¢dp bdi diy cdp dién ba rudt dong cdch dién bing hai 1dp
PVC dit trong khong khi, ti€t dién mdi rudt 10 mm”~. Cho bi&t nhiét dd mai trudng
noi dit thiét bj 1a 30°C.

Bai gidi:

- Cin ctt loai diy cdp dién ba rudt dong cdch dién bing hai 16p PVC dit trong mdng
treo trong khdéng khi, ti€t dién mdi rudt 10 mmz, tra bang tim cudng d§ dong dién cho
phép: I, = 535A.

- Xdc dinh hé s6 K, =K, K, K; =1x1x1;dodd Ijy =1, = 55 A,

- Tinh ¢6ng suit thiét bi theo cdng thic:

Ppha = /3% 380 x 55 x 0,9 = 32,579 W = 32,579 kW

- Cong suit cho phép t&i da 1a 32,579 kW.

Vi du 4: Tinh chon tiét dién diy din dién dén cdc phu tdi trong sd dd dién vdi cdc
thong s& clia cdc phu tai cho trong biang bén va ti€t dién diy cdp chinh choén ngdm
trong dat. Biét dién dp dinh mic cla thi€t bi Uy = 380V, U, = 220V. Nhi€t do moi

380/ 220V ]\)

truting 1a 35°C.

1. 2 3 4 5 6 7 8
STT P (kW) K, Coso SSphaca | @\ duing day
phu tai

1 12 0.8 0.9 1 Trong KK
2 15 0.8 0,8 | Trong KK
3 16 0,9 0,9 [ Trong KK
4 20 0,9 0.9 3 Trong dilt
5 50 0,8 0.8 3 Trong dat
6 [8 0,9 0.8 1 Trong dat
7 35 0,9 0,9 3 Trong KK
8 8 0,8 0,9 1 Trong KK
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Bai gidi.

Tinh cudng dd dong di€n lam viéc cia cédc phu tdi theo cdng thite:

P P
Phy t3i mot pha I, = —2—; . Phy tii ba pha: Iy =———22
U,coso \EUd Cos @
P
Phutdil: I, = p - 12000 = 60,606 A
Upcoscp 220%0,9
P
Phu tdi 2: I, = p . 15000 =85227 A
Uy,cosp  220x0,8
P
Phu tii 3: I = p 16000 = 80,808 A
U,cosp  220x0,9
' P
Phutdi4:  [j=——® _ = 20000 _ 337634
\/gUd cos P V3 x380%0.9
Phu tdi5:  Is= Piga 50000 =94,958 A
\/gUd cos® J3x380%0.8
p
Phu tdi 6: Is = p 13000 =102,272A
U,cos¢  220x0,8
Phutai7: Lot o 39000 o085
\/gUdCOS(P V3 x380%0,9
P
Phutii8: I3 p - 8000 404044

" Uycosg  220%0,9

e Tinh cudng d6 dong dién cho phép clia cdc phu tai theo hé s6 diéu tiét K, = 0,82:

Cong thifc tinh: L2 T

Kn

Phutdil: I;= 60,606 =73,909 A
0,82

Phutdi2: L= 85,227 _ 103,935 A
0,82

Phutdi3: 3= 80,808 =98,546 A
0,82

Phutii4: I4= 33,763 =41,174 A
0,82
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04,958

Phutdis: Is= = 115,802 A

Phutdi6:  Ig= 92272 _ 104667 A
0,82

Phutii7: L= 2202 L7055

Phutdi8:  ITg= -290% _ 49273 4
0,82

Cudng d6 dong dién trong diy din dén phy tdi ba pha s& 7 va phu tdi mot pha s 8:
I3=17+ 13 =72,055 + 49,273 = 121,382A
e Chon ti€t dién diy cho cdc phu tdi theo yéu cdu s dung:
Phuy t3i 1 (m6t pha): I;= 73,909 A
= Chon diy boc PVC loai diy CV — 2 x 16 mm>
Phu tii 2 tm@t pha): I, =103,935A
= Chon diy boc PVC loai ddy CV - 2 x 25 mm”
Phu tdi 3 (m6t pha): I3 = 98,546A
= Chon diy boc PVC loai diy CV — 2 x 16 mm>
Phy tdi 4 (bapha): [;=41,174 A
~> Chon day cdp boc hai 16p PVC ludn trong 6ng PVC chon ngim trong dat loai
day CVV -4 x4 mm’
Phu tdi 5 (ba pha): Is=115,802 A
- Chon ddy cédp boc hai 16p PVC, boc gidy tdm diu cé gidp nhém chén ngim
trong dat loai diy CU/XLPE/PVC/DSTA/PVC — 0,1 KV-3x25+1x 16 mm”°
Phu tai 6 (m4t pha): Ig = 124,667 A
= Chon diy boc PVC loai diy CV - 2 x16 mm”
Phu tdi 7 (ba pha): Iy =72,055A
—> Chon diy cdp boc hai 16p PVC ludn trong 8ng PVC chén ngim trong dit loai
day CVV - 4 x 10 mm°

Phu tdi 8(mot pha): Iy =49,273 A
> Chon diy boc PVC loai diy CV — 2 x 16 mm>
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D6i véi nhém ba phu tai mot pha 1, 2, 3, chia mdi phu tdi ra mét pha, chon day
pha theo pha c¢é cudng d6 dong dién I6n nhat 14 cda phu tai 2: Chon diy boc hai I6p
PVC-CVV-25 mm’. |

P61 v6i nhém hai phu tai gdm phu tdi ba pha s& 7 va phu tdi mot pha s6 8, cudng
d6 dong dién 16n nhit 12 cla tong hai phu tdi trén ddy mot pha Ja:

. I3 =17+Ig==121,382A

Do d6: Chon day cdp boc hai 16p PVC dat trong khong khi CVV-3 x 35 +
1 x 25 mm".

Phin phdi phu tdi ra ba pha sao cho mifc 1€ch pha la it nhat nhu sau:

Téng céng sudt trong ba pha la:

EPd_ 12+15+16 +20+50+ 18 +35+ 8 = 174 kW = 174.000 W

Phan dong dién khéng can bing do cdc phu tai mot pha gdy ra, can phin b& cic
phu tii mot pha ra ba pha sao cho mic khéng can bing 1 it nhit. Téng cudng dd
dong dién cia cdc phu tdi mdt pha la:

73,909 + 103,935 + 98,546 + 124,667 + 49,273 = 450,330 A
450,330

Chia ra cho ba pha, binh quin trén mdi pha Ia: — - 150,110 A
Cudng 36 dong dién (A)

Phu tii s& Pha a Phab Pha ¢
1 | 73,909
2 103,935
3 08,546
4 41,174 41,174 41,174
5 115,802 115,802 115,802
6 124,667
7 72,055 72,055 72,055
8 49,273

Téng cong 382,239 401,486 353,698

Nhut vay, cudng dd dong dién trén mdi diy pha ciia ddy chinh chon theo pha chiu
cudng do cuc dai la 401,486 A. Chon 4 cdp mdt rudt ddng chdn ngdm trong dat tiét

dién ba diy pha mdi diy 1a 70 mm’ (Ip = 440 A), tiét dién diy trung tinh 50 mm’
(Icp = 360 A) (day cdp rudt dong mi hiéu CU/XLPE/PVC/DSTA/PVC - 0,1 KV-3 x
70+ 1 x 50 mm )
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3.5.2. Pi¢ukién tén hao dién ap

Nhu trinh bay & trén, khi ¢6 dong dién di qua day hai diu ddy c6 dién 4p U, dién
dp nay goi 1a dién dp roi. Dién 4p rdi ty 1& thuin vdi dién rd sudt cda day va chidu
dai day, ty 1& nghich véi ti€t dién diy. Do viy, ddy cang dai, sut dp cang I6n, ddy c6
ti€t dién cang nhd, sut 4p ciing ting 1én. N&u sut 4p qué mute, dién 4p trén thi€t bi §
cudi dudng diy c6 thé & dudi mic cho phép lam dnh hudng dén hoat dong cia cic
thi€t bi, thim chi dén (dén huynh quang) khéng phat sing, dong cd khong khdi dong
duge hodc dong c¢d lam viéc khong dat toc dd quy dinh lam &dnh hudng dén chat
luong san phim v.v...

Diéu kién tdn hao dién 4p quy dinh tri s& dién dp ton that tinh theo % phu thudc
cdng sudt ngudn dién va hé s3 cos ¢ clia phu tdi cho sin trong bdng sau:

Tén thi't dién 4p DU% 1 gi4 trf tn that dién 4p so vdi dién 4p dinh mifc tinh theo

phan trim;
DU,
DU% = P % 100
dm
DU%xU
Suy ra: DU,,= ——— —dm
Y P 100

Tdn thi't dién dp DU, gdm hai phan, do dong dién gy ra sut 4p trén dién trd va
sut 4p trén dién khdng clia diy din. Thé hién trong c4c cdng thic sau:
Pu ><Rd + Qu ><Xd
U U

DU,=DU" +DU” =

dm dm

Trong dé: Py va Qy - cOng sudt tic dung tinh todn va céng sui't phan khdng tinh
todn cda phu tdi & cudi dudng day:
Py = K¢ x Pgm
Qu = K¢ % Qdm =Py x tgo
Ry va X4 - dién trd va dién khdng clia dudng day;
Uqy, - dién dp dinh muc phia ha thé clia mdy bién dp (V).
DitRy=r,x L
Véir, - dién trd cla mot don vi dai diy din (%);
L - chiéu dai ctia diy din (m)

. x1 1 .- 1 . ... .= s o aa oz
Tinh r, = P> _ vdi ¥ = — la dién dan suat cia diy dan.

F yxF’ p
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V6i day din rudt déng va hgp kim ddng: y=56 (m/Q.mm");
Vi ddy din rugt nhom, ddy nhém 18i thép: vy =36 (m/Q.mm°) ;

Tit d6 ta c6: py’ = — Fuxk

= Uty
i

PatXy=x,xL
V§i x, - dién khdng clia mot km day dén (Q/m);
L - chiéu dai ciia diy din (m).

Dién khdng cta day din phu thudc k&t cau dudng day din dién la dudng day wén
khong hay dudng cdp chdn ngim trong dat. Ngodi ra, dién khdng cia day din cdn
phu thudc dién 4p cua dudng day.

D51 véi dudng day trén khong (PDK) ¢6 dién ap trén 1000 V thi x, = 0,3 - 0,4 (Ykm).

Déi v6i dudng day wén khong (PDK) ¢6 dién ap dudi 1000 V thi x, = 0,25 (€2/km).

D6i v6i dudng diy cdp thi khdng cin phin biét dién dp dudng day

Né&u b4 trf ngdm trong k&t ciu xdy dung thi x, = 0,007 (C¥/km)

Né&u chén ngdm trong dat thi x, = 0 (Ykm)

Vi du 1: Tinh ti€t dién day cép ¢6 4 rudt ddng chon ngdm trong dat theo diéu kién
phét néng va diéu kién tdn that dién 4p. Cho bi€t dudng cdp nay nhin dién tf tram
bign dp 22/0,4 kV d€ cung cap dién cho thi€t bi dién c6 cdng suat dit la 24 kW, dién
ap dinh mifc cia thi€t bi 1a 380 V, K¢ = 0,9, cose = 0,8, DU% = 5,0. Thiét bi dién
nay dat cach tram bi€n 4p 220 m. Nhiét d6 mdi trudng la 37°C.

Bai gidi:

Nhiét d& mdi trudng la 37°C. Suy ra K37 = K4.K5.Kg.K7; Trong do6: cdp chdn truc
ti€p K4 = 1; 1 cdp Ks = 1; ddt kho K = 1; vi nhiét d6 moi trudng 1a 37°C nén ta phdi
duing phudng phap ndi suy: ¢6 K; = 35°c = 0,84 va K, 40°c = 0,77 suy ra K7 = 0,798.
Dodé K,=1x1x1x0,798 =0,798.

DéE chon ti€t dién diy cdp cdp dién cho thiét b dién cén tinh theo 2 diéu kién la:

1) Biéu kién phét néng: Iy < Ky x Iep

o] day:

Py 24.000

I, = = =45.581 A
I V3U,, cos@ V3x380x0,8

J nhiét a6 37°C, hé s8 K, = 0,798.
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I, _ 45,581

Ta tinh dugc: Iep2 =
K, 0,798

=57,119 A

Chon cédp bdn rudt dong chdn ngim trong c6 1€t dién: 4 x10 mm® 6 I, =60 A

(hodc3x 10+ 1 x 6 mm )
2) Piéu kién t6n hao dién ap:

Vdi DU% = 5 ta co:

DU, = DU%xUgn _ 5x400 =20V
100 100

Cép dit ngdm trong dit nén nén x, = 0 Vkm
P, xtgoxx L 0,8x24x0,75x0,007x120

= =0V
Ugn 380

Tinh DU™: DU” =

DU’ =DU,, -DU”=20-0=20V
Ta ¢6 tiét dién cép la:
PxL 0,8x24000x 220

F= =— =9,428mm’
yxU, xDU’  56x400x20

Tra bang chon cdp 3 x 10 mm® (hodc3x 10+1x6 mmz)

Két lugn: So sianh két qué tinh todn véi hai diéu kién chon cdp chén ngdm trong
da't 4 x 10 mm°(hodc 3 x 10 + 1 x 6 mm°)

Vi du 2: Tinh ti€t dién diy cdp chinh ¢6 4 rudt dong dit trong khong khi din dién
tif tram bién 4p dit trong ting hdm clia mot cao &¢ 1én ting 20 theo hop gel ding
theo diéu kién phat néng va di€u kién ton thit dién 4p cho bié€t tram bi€n dp ¢6 dién
dp 15/0,4 kV cong suit 630 kVA. Tdng cong suit dit cia cac thiét bi dién tai ting
20 1a 300 kW, K. = 0,9, cosp = 0,8, chiéu dai dudng diy tir td dién chinh cda tram
bi€n 4p d&n tdng 20 1a 165 m. Nhiét d6 méi trudng 1a 36°C.

Bai gidi:

Nhiét 6 méi trudng 1 36°C. Suy ra Kss = 0,798

D€ chon tiét dién day cdp cdp dién cho thi€t bi dién tai ting 20 theo 2 diéu kién,
trudc hét ta tim DU% theo quy dinh 13 4,2%

V&1 DU% = 4,2 ta ¢6:

DU%x U, _ 4.2x400
100
Udme =400 - 16,8 =383,2V

DU, = =168V
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1) biéu kién phatnéng: Iy <K, x I

. P

O day: Iy = dm = 80000 = 150,67 A
V3U,, cosp  ~/3x383,2x0,8

Ta tinh dugc: Iep = L, _ 150.67 188,8 A

K 0,798

Chon cdp bén rudt ddng dit trong khong khi ¢6 i€t dién: 3 x 95 + 1 x 50mm”
2. Piéu kién t6n hao dién 4p:

Cidp dit trong khong khi nén ldy x, = 0,007 Q/km

P, xtgoxx,L _0,8x300x0,75x0,007x165

Tinh DU™; DU” = =0,519V
Ugm 400
DU’ = DU, - DU” = 16,8 - 0,519 =16,281 V
Ta c6 tiét dién cdp la:
po_ PxL _0.8x300000x165 o0 ooy 2

yx Uy, xDU' ~ 56x400x 16,281

Tra bng chon cp ¢6 tiét diép 120 mm”

K&t luin: So sdnh k&t qua tinh todn v4i hai diéu kién chon cdp dit trong khong
khi ti&t dién 3 x 120 + 1 x 70 mm”

Vi du 3: Mot dudng day trén khong bing nhom 15i thép gdm 4 day, 3 diy ¢6 tiét
dién 185 mm2 va mdt diy c6 tiét dién 95 I‘I‘lm2 din dién t¥f tram bién 4p 15/0,4 kV
cong suit 630 KVA dat trén 2 tru dén céc phin xudng trong mdt xi nghi€p cong
nghiép vé6i chiéu dai dudng ddy 12 265 m. Hay xdc dinh cong suit 16n nhat cda phy
tai cdc phan xudng cé dién dp dinh mitc 0,4 kV, cosp = 0.9, K¢ = 0.9, theo diéu kién
phat néng va diéu kién ton that dién dp. Nhiét 6 mdi trudng 1a 32°C.

Bai gidi:

Nhiét d6 moi trudng 1a 32°C. Xac dinh hé s6 K, =K. Ko K3 =1x1x 0,958 = 0,958.

Trude hét ta im DU% theo quy dinh 12 4,6%

Vi DU% = 4,6 ta ¢6:
DU%.Uy, _ 4,6x400
100 100

Ugn = 400 — 18,4 =381,6 V

=184V

1) bi€u kién phdt néng: Ij, K, x I,
Didy AC - 185 ¢6 I, = 310 A (chi tinh theo diy pha)
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Ta tinh dugc: I, =0,958 x 310 =296,98 A

COng sudt 16n nhit clia cdc phin xudng phan phdi bdi dudng diy nay 1a:
P = /3 x 381,6x 296,98 x 0,9 = 176660 W = 176,66 kW

2) Piéu kién t&n hao dién 4p:

DPudng diy trén khéng dién dp 400V nén 1dy x, = 0,25 Q/km

P, L " Piigoxx L
YUde Udm

Tinh DU™: DUy =

p DU, x Uy xv.F
tL_L(l—sﬂ/xI:"xtg(px x010”3)

Suy ra:

18,4 x400x 36 x 185

= 5T T 146,722 W
265x (1+36x185x%0,484x0,25x107")

K& luan: So sdnh két qua tinh todn vdi hai diéu kién cho thiy:

Cong suit 16n nhat cho phép cda cdc phan xudng dugce cdp dién bdi dudng day
nay la: 146,722 kW

3.5.3. Diéu kién mat d6 dong dién kinh t&

1. Trong mang ha thé

M4t d6 dong dién kinh t&, ky hiéu J don vi (A/mmz) 1a mit dd cudng d6 dong
dién trén mot don vi tiét dién diy din dude chon sao cho kinh t&€ bdo ddm do tin cdy
cung cip dién. Mat do dong dién kinh t& cho theo loai ddy dn dign va s§ gid st
dung phu tii cho trong phu luc 3.19:

Ti€t dién day dan F chon theo mat do dong dién kinh t& theo cong thifc sau:

F= T (mmz)

Trong d6 I, 13 cudng d6 dong di€n lam viéc (A)

Mat d6 dong dién kinh t€ cho theo mitc d6 quan trong vé dd tin cdy cung cip dién
clia loai phu tai:

_ D61 vdi ho loai 1, hodc cdc phu tdi quan trong c¢6 yéu cau vé dj tin cdy cung cdp
dién cao, chon J = 1 - 2 (A/mm?). B

- D61 véi cac ho loai 2, hodc cdc phu tdi it quan trong hon c¢6 yéu ciu vé df tin
cdy cung cap dién tuong ddi cao cao, chonJ=3-4 (A/mmz).

- B6i v6i cdc ho loai 3 cling nhu cdc phy tai thong thudng khac, chonJ =35 (A/mmz).
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- PGi véi nhitng noi di 6 s&n dudng diy dién, mudn bi€t cong sudt phy tii cho
phép dau ndi vao dudng ddy, ta tinh cudng d6 dong dién lam vi€c cho phép:
I, =F x J (A)
Didu kién mat do dong dién chi s& dung dé kiém tra nhanh tiét dién diy theo yéu
cdu an toin dién trong 1dp dit.

2. Trong mang trung thé va cao thé

Mit d6 dong dién kinh t€ cho theo loai diy, theo s6 gid st dung phu tdi cuc dai
(gid), Tmax = trén 3000- 5000 h sif dung s& nhd, Trax = 1000 - 3000 h st dung s 16n.

_ P&i v6i BDK stt dung diy nhém (A) hodc nhom 161 thép (As): T =1-1,3 (A/mmz).

- DGi v6i PDK, cdp ngdm sif dung cdp rudt dong: J=27-35 (A/mmz).

- Pdi vdi PDK, cdp ngam st dung cdp rudt nhom: J=12-16 (A/mmz)

Ngoai ba diéu kién chon ddy néu trén, trong cdc tiéu chudn quy pham con yéu
ciu chon ddy ddm bdo diéu kién d6 bén co, nhdt 1a cdc ddy dién ngoai viéc cung
¢dp dién con phéi chiu luc kéo cda chinh thiét bi st dung dién.

3.6. TINH CHON THIET BI PONG CAT VA BAO VE MACH PIEN THEO PIEU
KIEN PHAT NONG VA BIEU KIEN NGAN MACH

Céc thi6t bi déng cit va bdo vé mach dién nhuv cdu dao, ciu chi, aptomdt
(cdu dao wr dong) da gidi thiéu & phin trén. Khi dua vao mach dién d€ sk dung,
ching cdn dudc Iya chon theo cdc diéu kién quy dinh dé dam bao su hoat dong &n
dinh cfia hé thong dién va khdng ché tich cuc cdc sy ¢8 xdy ra cho thiét bi v& hé
thong. Nhiém vu quan trong nhit clia cdc thiét bi nay ngoai viée diéu hanh déng cit
mach dién thong thudng, 1a phdi hoat dong khi x3y ra sif ¢& qué tdi va ngin mach.
Do d6, cin tinh chon thiét bi déng cit va bdo vé mach dién theo diéu kién phdt néng
va diéu kién ngdn mach. X4c dinh kha ning lam viéc dn dinh cta thi€t bj trong diéu
kién lam viéc binh thudng va khéng binh thudng.Cic thiét bi ludn dit ngay dau vao
ctia mach dién ma né cin déng cit va bdo vé.Theo mdi loai sd db, dong dién 1lam
viéc dinh mifc va dong dién cyc dai cia thi€t bi dugc chon tit thiét bi xa nhat ngudc
v& ngudn, cang xa ngudn tri s& cang nhd,nhing thi€t bi cang gén ngudn tri s cudng
d6 dong dién cang 16n. D6 chinh 14 tinh chon loc cta thi&t bi bdo vé.

Diéu kign phdt ndng ciia khi cu dién:

Nguyén 1y bdo vé qud dong:
P&i v6i cédc thi€t bi dién c6 cudng dd dong dién lam viéc nho, cdc thi€t bi dién
mét pha, d& cdc khi cu dién lam viéc phdi ddm bdo chon khi cu déng cit ¢d cudng

d6 dong dién dinh mic Ixcp = Iy cla thiét bi dugce khi cu dién bdo vé.
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D3i vdi cdc thiét bi dién (cdc dong cd khong ddng bod) khi khéi dong c6 hé s& khéi
dong 1dn, cudng do dong dién khi khdi dong 16n gip 5-7 1an cuding dé dong dién lam
viéc, cdn chon khi cu dién c6 cuding do dong dién dinh mitc theo cdng thifc sau:

Ixep 2 hn_ viio=1,6-25
jod

Ixcp la cudng dd dong dién clia cdc cdu dao, cdu chi hodc ciu dao ty dong chon
trong cdc bing 3-11 d&€n bang 3-13.Trong diéu kién hién nay, m6i KCP déu duge
cung cip bién ban ki€m tra xuit xudng, do d6 nén chon thi€t bi theo cdc dic tuyén
lam viéc clia ddng cd da duge nha sdn xuat cung cap.

Im la cudng do dong dién md mdy cyc dai cia dong cd dién (A).

Chon: o= 2,5 déi v&i cdc may ¢d [y nhd.

o= 1,6 —2,0d81 véi cdc mdy ¢b Iy ning
o = 1,6 dd1 vdi cdc mdy han.
P& ddm bdo an todn cung cép dién, nguyén tic chon Ixcp, Lp cla diy din trong
cung moét mach di€n la:
- Ly <Ixkp <l
Trong d6: Ijy - cudng do dong dién lam viéc (A);
Ixp - cutng dd dong dién khdi ddng cuc dai (A);
I.p - cudng dd dong dién cho phép lau dai trong diy (A).

Piéu kién ngdn mach:

Ngiin mach i hién tugng x4y ra khi ¢6 su ndi tit vé dién giita cic diy pha véi
nhau hodc gitta ddy pha véi diy trung tinh hodc day pha bi cham dit. Khi ngin mach
xdy ra, dong dién ting cao dot ngdt, gdy phdt néng tai cdc di€m tép xiic va lan
truyén nhanh chéng ra cdc phan khac cta khi cu dién, néu cdc phan vit liéu cita khi
cu dién ¢6 nhiét d cao hon midc ghi trong phu luc 3.20 thi khi cu dién phai hoat
ddng dé ngidt mach gin nhu tic thdi.

Vi dy 1: Mt phong hop c6 mit bing bd tri thi€t bi dién nhu trong hinh vé.

Nhiét d6 méi trudng 13 35°C, K, = 0,82. '

Hiy:

1- V& 50 db dién.

2- Tinh chon ti€t dién day dén cdc dén va § cim va mdy lanh va tiét dién day tif
bén ngoai din dién dén phong.

3- Chon CB trong sd dd sao cho ddm b3o tinh chon loc.
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1,75

8,00
2,50

1,75

Cho biét: hop dén 2 béng HQ 40W- 220V, cosg = 0,6
¥ §cim 5A-220V.cosp=1
1 Mady lanh 2,5 HP -220V, cose = 0,8,K; = 3.5
(K, 12 hé s6 tdi = Lo
v
Bai gidi:

1- V& so dd dién nguyén ly:

Theo ky hiéu trén bin v& mit bing c6 thé thi€t 1ap so dd dién nguyén 1y nhu sau:

Day ngudn to “L

Aptomat CB1

Aptomat
CB4

Day, dén nhom dén
va o cam

Cong tic va 8 cdm

Bén HQ - 2X40W - 220V ‘“ m l“ : E | Maylanh2,5HP

2- Tinh chon tiét dién ddy dén cdc dén:

Puting day trong phdng cung cip cho cdc thi€t bi dién chidu dai ngdn nén chi can
tinh chon theo diéu kién phdt ndng:

- Diy din dién d&n nhém den s6 1 (twong tu nhom s8 2) gdm 5 bo dén mbi bd 2
béng, cudng 36 ddng dién trong diy:
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P
b s, 240+15)

g =Ilgz =5 x = 4,166 (A
U, cosp 220x 0,6 %)
I 4,166
Tepa = K—d= i =508 (A)

n )
Cudng d¢ dong dién qua ba nhom den 1a 2 x Ipg
Tra phu Iuc 3.5 chon diy boc PVC i€t dién 1 mm?, 3 day 1 rudt déng dit chung
trong mdt ong, cudng dé dong dién cho phép 1a 15A
Cuding do dong dién qua CB3 1a: '
Icps =2 x Tay = 2 x 4,16 = 8,32 (A)
Chon CB3 ¢6 Iep = 10(A)

3- Tinh chon ti&t dién diy d€n mot diy ba § cim:

[38cim =3 x11§cim =3 x5 =15 (A)

Lgetm = 15 _ 1599 a)
K. 08

n

Icp35 ¢im =

Tra phu luc 3.5 chon diy boc PVC tiét dién 1,5 mmz, 2 diy 1 rudt dong dat chung
trong mot 6ng, cudng dd dong dién cho phép 1a 19A.
Cdc 6 cim dién trén thyc t€ 12 khong ddng thdi ¢6 nhiéu phu tdi cdm vao nén hé
6 1am viéc cla cdc 6 cim 13: 0,5
Cudng d§ dong di€n qua CB4 1a:
Icps = Isgeim = 18,29 x 0,5 = 9,145 (A)
Chon CB4 ¢6 Icgg = 10 ' (A)
Tuong tu CB4, chon CBS5 ¢6 Icps = 10 (A)
4- Tinh chon CB1: \
Cutng d§ dong dién qua CB1:
Ieg) = Icps+ Icps + Iogs= 10 + 9,145 x 2 = 28,29 (A)
Chon CB1 ¢6 I, = 30A

5- Tinh chon ti€t dién day dé€n mdy lanh:

2,5.736
Iy =2 x I = 2 x =2 = 20,9(A
IML IML 22008 (A)
I 20,9
I =ML 227 —2549(A
PIML = = 0.82 (A)

4]
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Tra phu luc 3.5 chon ddy boc PVC tiét dién 2,5 mmz.,_?._dﬁy 1 rudt ddng dit chung
trong mdt &ng, cudng d6 dong dién cho phép la 27A.

Mdy lanh ¢é K, = 3,5 nén, chon CB theo diéu kién md mdy, chon o = 2,5

Cudng do dong dién qua CB6 la:

I35 _ 10,45.3,5
2,5 2,5

Chon CB6 =CB7 ¢6 I = 20 (A)
Cudng dé dong dién qua CB2:
Icr2 = Ieggs + Iop7 = 2 x 14,63 = 29,26 (A)
Chon CB2 ¢6 Icgy = 30A
6- Tinh i€t dién day t¥ bén ngoii din dién dén phong:

Icge = Icp7 = = 14,63 (A)

Téng cudng d6 dong dién trong diy chinh:
Idz’iychinh =2 x Icpd +2 x Icp35 cim +Icp ML = 2x508+2x 18,29 + 25,49 = 72,23 A

Tra phu Iuc 3.5 chon diy boc PVC ti€t dién 16 mm?, 2 day 1 rudt dong dit chung
trong mét 6ng, cudng do dong dién cho phép la 80A.
Sd d3 dién s& dudc vé lai cu thé véi cdc thanh phan da dugce tinh todn nhu sau:

_PVC-2x 16 mm (dd + tring)

Day nquon téi *-
L CB1 - 30A { cB2-30A
Aptomat )r I
Aptomat ' | 5 lcB6- 208 -
CB3- 10A i CB4 - 10A )iCB5-104 HiVEo-
i g CB7-20A

Day dén nhom den . .9 2 :
PVC -2 x{1.0mm” PVC -2 15mm ! 2 i :
PVC -2|x:1,50mm PVC £ & 2,5mmPVC|-Zx Z,5mm

e ey O

4 4
¥ 3y ¥ ¥ r 4
Dea HQ - 2x40W - 220V “H“H B Maylanh25HP
P PVC-2x25mm’

:' i :' E E Pl i (vang xanh 1)

NS

Cang the va 8 cdm 'y
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Chuong 4
CHONG SET CHO CAC CONG TRINH KIEN TRUC

4.1. SET, HIEN TUGNG, NGUYEN NHAN VA HAU QUA CUA SET bO1 V3l
CONG TRINH KIEN TRUC :

1 Hién tuong va nguyén nhdn gdy ra sét

Tim hi€u v& nguyén nhan hinh thianh sét ¢ rdt nhiéu ¥ ki€n, trong dé c6 thuyét
cia nha bdc hoc Simson nhu sau: V& mua ning, nude boc hoi manh, hdi nude tich tu
rén bau. O trang thdi 4p suat thap, cang 1én cao khong khi cang lodng, nudc & trang
thdi phan ly thanh ion H* v ion OH ™

Hinh 4.1: Sy phin Iy cda cde giot nudc

Vé trong lugng cdc ion nay chénh
léch nhau rat nhiéu. Cdc ion H* tip
hdp nhau thanh nhifng nhém mang
dién duong nhe va bdc 1€n cao trong
ddm may; Cdc ion OH " tip hgp thanh
nhitng nhém ning hon & phia dudi
ddm mdy. Do tdc ddng cda 4p suit
khi quyén va gié xody, ching tich
thanh nhitng ddm miy mang dién. Ta
g01 do la nhitng ddm miy tich dién

gol tit 12 “may tich”, cdc ddm may ‘ '

. . - . 7 o - A FEiriirrrly FEETT 77T rrrrrry
tich cung dau bi day tr6i d€n gan

nhau 1am cho mit do tich dién cang Hinh 4.2: lon duong nhe bay Ién cuo,

ting 1én hodc didn sa xudng gin mit ton dm ndng chim xuing
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dit kich thich sy ¢dm dng dién tich trdi ddu (dién tich duong) & nhilng diém cao trén

mit dat.

-85°C

TT 0770707017370 20 0727077 0fTTi7iiiiyiiiiiiy

Hinh 4.3: Qud trinh phin ly trong ddm mdy tich

DuGi nhiét dé va dp sudt khi quyén
cde ion duong va ion 4m tdch thanh
cdc ddm mdy trdi ddu. Gida cdc dim
“miy tich" trdi ddu, hodc gifa cdc
ddm mdy tich (di€n tich dm) va cdc
diém cao trén mit dit sé hinh thinh
nhitng dién trudng E vdi cudng do
ting din. Lic ndy khong khi ngdt
ngat vi sy ion hod da lam gidm néng
dd oxy ty do trong khdng khi, nhiét do
ting cao, oi bitc. Khi cudng d§ dién
rudng ting téi trén 20 - 30 kV/em thi
xdy ra hién tugng sét.

Hién tugng sét 12 su phong dién giifa

L rnresrsrarsrrenare s ErsrEs sy EedEErErDEEE

Hinh 4.4: Hién twong phong dién sét

hai ddm miy tich dién trdi dau hoidc gifta cdc ddm mdy tich vdi cdc di€m cao trén
mit dit. Khi hai dong dién trédi ddu gip nhau c¢é sy trung hoa vé dién giy ra dnh
chdp sing 1da ta goi 12 sét, ddng thdi khong khi gidn ra dot ngdt gay nén ti€ng nd ta
goi 13 sdm, vi Am thanh di chiam hon dnh sdng nén bao giv ta cling thay chdp sdng
loa rdi méi nghe sim nd. Sy phong dién gita hai ddm may tich s& lip lai va kéo dai
vdi cudng d6 nhd dan cho dén khi ¢6 sy trung hoa vé dién trong ddim miy mdt chim
dit. Sét gitta cdc ddm miy goi la sét diy, sét ddnh thing xudng mit dit hay nha cia
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cong trinh, ngudi va vt & dudi dit goi 1a sét dinh thing. C6 nhitng dong sét cudng
dé cuc Idn, phéng cuc nhanh ta £o1 12 sét cuc.

N6t chung, cudng d6 dong dién clia ddm may sét rat I6n, tir 50 kA dén wén 200 kA
vdi nhiét dd 1én dén 10000°C. Khi sét ddnh thing xudng nha, xuyén qua tudng dé lai
cdc 16 thdng chdy xém ta goi [a sét cyc. Sét ddnh vio dudng diy dién, vao cdc
dudng dng dat trong khong khi goi 1a sét lan truyén. Dong dién sét giy cidm tng cho
cdc vit dung lam bang kim loai trong nha, hodc chan dong, hu héng cdc thidt bj
dién, thi€t bi dién tir, ta goi 1a sét cim dng. |

Viét Nam [ nudc ¢ cudng do sét rit idn wén 100 ngay c6 sét trong mot nam.

Fvars

Hinh 4.5: Hinh dnh sét ddnh xudng nha cita céng trink

2. Hiu qud

Vé mia mufa hay xdy ra hién tugng sdm sét. Hién twgng sim sét xdy ra trong con
mua vdi ti€ng nd rén va nhifng tia chdp nhodng trén biu twdi. SAm sét giy ra nhiéu
hiu qud tai hai, 1am ché&t ngussi (hoic b thudng), chét gia sic, sét lam giy dd ciy
¢d1, hu héng nhi cita va thi€t bi. Vi cudng do dong dién sét I6n, dién 4p cao, nhiét
dd 16n ta goi sét 1a hién twgng quéd dién dp thién nhién. Hién tugng qud dién 4p
thién nhién giy nhiéu hiu qua ning né, ma nim nao bit ddu vio mita mua 1 ta déu
bit ddu nghe cdc thong tin v& sét ddnh chét ngudil, suc vat, phd hoai nhi cita ciy cdi.
Khi sét ddnh tryc ti€p vao cdc cly cao, nhilt la cde cdy don déc ding gifta dong,
dong di€n s€t vdi nhiét dd cao phéng nhanh qua 15i cdy, lam 161 cdy boe hoi khdng
kip, ciy bl x€ toac ra, ngudi ditng trd mua dudi gdc cdy ciing s& bj dnh hudng niing
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né&, ¢ thé bi chét; vi viy ngudii ta khuyén khi tr¢fi mua dirng ding tri mua dudi cdy.
Sét dinh thdng vio nha cita, lam d6 nha, chdy nha; sét dinh vio dudng day dién,
vao cdc dudng 6ng dat trong khdng khi dong di€n sét lan truyén lam chdy nha, chdy
nd thi€t bi dién, chdy tram dién tham chi sét lan truyén d&n cdc thiét bi d4t trong cdc
him ngidm phd hiy ching.. Hing nim, trén th€ gidi (& Trung Qudc, Inddnéxia...),
nhifng ddm chdy ritng do sét ddnh trong cédc ritng sdu lan rong mau chéng va rat khé
ciu chita. Khi sét ddnh vao ngudi, lam mau dong lai, ngudi bi chét hoac bi thudng
rat ning né. Sét con gdy ra cdm dng tinh dién trén cdc vat dung bing kim loai hay
cadm wng dién tir 1&n tdi hang chyc ngan von lam hy hdng cdc thi€t bi dién i, sai
1énh hoat déng ciia cac hé théng dién tir.

Ngudi ta da thi€t 14p bin dd sét (xem hinh), cho thdy noi nao én ban db nudc ta
ciing ¢6 dau hiéu bi sét ddnh. V1 vdy, nhifing ngudi lam cong vigc thi€t k€ xdy dung
nha cita cong trinh ludn phai xdc dinh nhiém vu thiét k&, bd tri hé thdng chdng sét
cho cong trinh 13 cdn thi€t, cin tié€n hanh song song v6i viéc thi€t k€& kié€n triic cho
cdng trinh. Khi thi cdng cling cAn thi cong ciing ldc véi cdng trinh theo ting giai
doan tif thip 1&n cao. ' ’

49 YEU CAU CHONG SET CHO CONG TRINH KIEN TRUC

Nhy trén da trinh biy, cdc cong trinh kién tric bat k& cao hay thap, rong hay hep
déu phai xem x¢t khd ning bi s€t danh dé ¢6 bién phap d€ phdng hitu hiéu nhét.

Tuy nhién viéc bd tr{ hé théng chéng sét cho moi c¢bng trinh khong gidng
nhau, ma phédi qua khdo sdt, tim hiéu, du bdo kha ning gdy hdu qud khi b1 sét
dinh, nhitng tdc hai v& con ngudi, tai sdn..v..v.. Dy dodn nhifng vi tri d& bi sét
dénh: Nhitng diém cao, nhifng chd nhd ra, nhifng khodng tréng trai .. NGi chung,
viéc thi€t 14p hé théng thu sét nhit tao ra mot tAm man che phi dé sét khong
ddnh xudng ¢dng trinh. '

1. Phdn cdp chéng sét

Cic cong trinh kién trijc ra ba cip d6 chong sét nhut sau:

- Cdp I: La nhiing cbng trinh trong d6 tda ra khi chdy, hoi chdy, bui hodc sdi
chdy. Céc chat nay d& dang chuy€n sang trang thdi 1o lirng va ¢6 khd ning k€&t hgp
d& dang v&i oxy ty do trong khong khi hodc cac chdt oxy héa khdc dé€ tao thanh cédc
hdn hgp nd. C6 khd nang gy nd ngay ¢ trong diéu kién lam viéc binh thudng. Khi
chay nd xay ra s& gdy ra tn that 16n vE ngudi va tai s&n.

- Cdp 2: Tudng 0 nhu ¢6ng trinh cdp 1 nhung khd ning gy nd chi xdy ra khi vin
hanh sai quy tic. Khi chdy nd x4y ra s& gy ra t8n that nhé vé& ngudi va tai sdn
(khdng ché&t ngudi, hut hai tai sin khong ddng k&).

- Cdp 3: Nhitng cdng trinh con lai.
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2. Yéu c4u chéng sét cho céng trinh

Do hinh thite sét ddnh ta ¢6:

~ Sét ddnh tryc tiép (ddnh thing)

-8ét ddnh lan truyén.

- Sét cam tUng.

Cin b& trf chdng sét cho cdc cong trinh theo cdc cap dd da phan nhu sau:

- Cong trinh cip 1,2: Sk dung cd ba bién phip ch&ng sét tryc ti€p, chong sét lan
truyén va c4 chdng sét cdm dng. |

_ Cong trinh ¢Ap 3: Chi cdn chdng sét ryc ti€p va chdng sét lan truyén

4.3. CHONG SET DANH THANG

P& chéng sét ddnh thing, tif xua Franklin da nghién cfu va dua ra st dung hé
th6ng thu sét bing kim thu sét. Ngay nay, ta goi dd la hé thing thu sét thy ddng. Vi
hé thong nay rat don gidn, duge bo i chd sén, khi ¢d miy gidng, ¢6 sét xudt hién 12
thu 14y dong dién sét dé dua xudng dit. Hién nay, do tdc hai qud 16n cia sét, trén
thé gidi 6 rit nhiéu ndi nghién cu ché tao céc thi€t bi chdng sét d€ chit dong trong
viéc chdng sét, ta goi d6 1a thi€t bi thu sét tich cue.

4.3.1. Hé thong chdng sét thy dong Frankiin

4.3.1.1. Céu tao

Gdm ba bo phén chinh:

1. B3 phdn thu sét

B& phin thu sét 1a b phédn ¢6 nhi€ém vu tao ra vung bao vé dé thu hdt cdc dién
tich trong cic ddm mdy giéng. BG phan thu sét dit & vi trf cao nhat cia cOng trinh
hodc nhitng noi d& bi sét ddnh (mdi nha, céc géc nhon, chd nhd ra trén mai nbu &ng
khoi, Sng thong hai, b€ nude mdi, cdc goc 131 v.v..).

+ B6 tri bo phén thu sét phu thudc cdp chéng sét ctia cong trinh:

- Cong trinh ¢ip 1: BO phin thu sét phéi dit bén ngoai cong trinh, khoang cach
¢dn nhat clia ndi dt chong sét dén méng cong trinh 1a 5 mét. ‘

- Cong trinh cap 2: B phén thu sét €6 thé dit bén ngoai cdng trinh, hodc ba tri
ngay trén cong trinh, nhung phéi bd tri b6 phén céch ly vé dién vdi cdng trinh.

- Cong trinh cdp 3: BO phin thu sét dugc phép bd tri ngay trén cong trinh.

+ Céu tao cia bd phin thu sét:

_ Kim thu sét: duge 1am bing thép, thép ma kém, ma déng hodc dong thau ¢0 (i€l
dién tron vdi dudng kinh trén 12 mm, hodc thép Ong, thép goc voi chidu day thép
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trén 3,5mm, ti€t dién ddu kim khong nhé hon 100mm®. Kim thu sét ¢6 phin tryc tiép
thu sét 1a thép tran (khong son), thép ma kém, ddng thau ¢4 chiu dai trén 400mm.
Phan con lai 1 gid da.

Kim thu sét —]

/— Day dén sét

Cét chdng sét

—1/— Cachdién

CTedpll

CTedp!

]

L Kim thu sét
/— Dai thu sét

_— \

CTedplll

Dai thu sét

Hinh 4.7: Cdc ki¢u b6 tri kim, dai va ddy thu sét
cho céng trinh ¢dp 1 va cdp 2, cdp 3.

T Kim thu sét

A

Bai thu sét

Kim thu sét

CTeapll Coc ndi dat

Day ndi dat

Hinh 4.8: Cdc kiéu bé phan
ctia hé thing thu sét o6 dién Franklin cho nha mdi bing
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Bai thy sét: Nhitng c6ng trinh ¢6 chiéu dai bd néc, tudng chin mdi 16n ¢6 thé si
dung dai thu sét lam bing bing thép, thép ma k&m, ma ddng bd tri ngay trén bd néc
hodc tudng chidn mai dé€ thu sét. Pham vi bio vé ciia dai thu sét theo doc dai v6i bé
rong hep hon kim thu sét (Xem trong phan tinh todn)

Ludi thu sér: D61 v6i nha rdt rong 1gp méi t6n v6i do dde it (dudi 27°), mii t6n
chi lam nhiém vy din sét, cdn phd 1&én mdi lu6i thu sét 1am bing bing thép, thép ma
k&m, ma dong v4i 6 Iudi cé dién tich khong nhd hon 20 x 20 m?.

Ddy thu sét: Lam bang thép tron thép ma k&m, ma ddng hodc bing ddng c6 tist
dién khong nhé hon 100mm?®. Day thu sét diing d€ bdo vé cdc dudng day dién hoic
dudng 6ng theo chiéu dai.

2. B§ phan déan sét

B6 phdn din sét 1a bd phin lam nhiém vu din dong dién sét ti bd phin thu sét
xudng bd phin ndi ddt. B6 phan nay c6 thé dat ndi trén vat céch dién gdn wén rong
hodc ludn trong &ng cdch dién dit ndi hodc chim trong tudng. Day din sét phai di
theo dutng ngdn nhat, chon noi it ngudi qua lai. Khodng cdch tir day din sét dén clra
ra vao phédi 1dn hon 1,5 m. o} d$ cao dudi 3 m hodc ndi ¢é ngudi qua lai, bd phian dan
sét phéi ludn trong 6ng cdch dién dit néi hoic chén ngdm trong wdng.

Cau tao:

B phdn din sét lam bing diy dién mét rudt dong hoic diy dién mot rudt nhdm
(ddy rudt nhom it ding vi hay gdy ngdm kém an toan) cdch dién bing hai I6p PVC
hodc dung diy thép. Mdi cdng trinh phdi ¢6 it nhit hai diy din sét. Céng trinh ¢6
chiéu dai I6n thi ¢t 20 m c¢6 mdt day din sét. Tiét dién diy bing mot nita tiét dién
bo phin thu sét. G vi tri diy xuéng cdch mat dat 1 mét, dat b phén ndi bd phén thu
$ét véi bd phdn ndi dat, bd phan nay lam hai bing &c xi€t cap (6¢ déng néu diy din
sét 1am bing dong, oc thép n€u diy din sét lam bing thép) c6 thé thdo lip dé dang.
Vi trf ndi diy 12 noi cdn thdo ra ki€m tra dién trd cda bo phan ndi dit vao trudc mdi
miia mua dé ki€m tra tri s6 dién trd ndi dit cla bd phin ndi dat so vdi tiéu chuin
quy dinh.

3. Bé phdn néi dar

Khi thi€t 1ap hé thdng ndi dat chéng sét, ta coi ddt 13 ddng nhi't va ding hudng
véi cdc dong dién di vao long dat va tdn ra cdc 1p ddt xung quanh. B phdn ndi
dat 1a b phén lam nhiém vu phan tdn dong dién sét vao cdc 16p dat xung quanh
bd phin nay. Bo phin ndi di't chén trong dat & d6 sdu 0,8 m so v§i mat dit wy
nhién. B6 phin ndi ddt phdi dit noi ¢6 dién trd sudt thdp, noi it ngudi qua lai dé
trinh di¢n dp bude. B6 phin ndi d4't 12 bd phin quan trong trong hé théng thu sét,
bé phén nay dugc ki€m tra chi s§ hing nim vao ddu mita mua.Tri s dién trd ndi
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dit phu thudc mic d6 nguy hi€m cida céng trinh khi bi sét ddnh va dién ap ludi
cung ¢dp cho cdc thi€t bi dién trong cong trinh. Khong duge son quét nhua dudng
hay cdc chat cdch dién 1én bo phin ndi dat. Pién trd ciia trang bi ndi dat 12 ty sd
gilta dién dp trén trang bi ndi dat va dong dién di qua trang bi ndi dat tdn vao
trong dat. DS1 véi ndi dit chdng sét: Pién dp dat vio trang bi ndi dit 1a dién dp
giffa cdc ddm may sét va trang bi n8i dat. Dong dién di qua trang bi ndi ddt la
dong dién sét. Cdc tri s& nay rit Ién nén dién trd ndi dat nhan tao cia hé thong thu
sét duge yéu ciu rat nhd.

- Ciu tao:

+ Coc ndi dat:

Co cau tao va yéu ciu gidng kim thu sét. VAt liéu cla coc ndi ddt 1a thép, thép
ma kém, ma dong hodc dong thau c¢é ti€t dién trdn véi dudng kinh trén 12 mm,
hodc thép 6ng, thép goéc vdi chiéu day thép trén 3,5mm, ti€t dién khéng nhé hon
100mm?. Chiéu dai cia coc ndi dat phu thudc yéu cau vé dién trd ndi dat d6i véi
cOng trinh va dién tr§ suat cia noi dat b phin ndi dat. Nai ¢6 dién trd suit cao dén
3 x 10*Qcm cin sit dung coc ndi dit ¢6 chiéu dai tir 2,5 m — 3 m. Noi ¢6 dién 3
sudt cao tir 3 x 10°Qcm dén 7 x 10°Qcm (phan dat 16p trén mit dat kho 1an cdt sdi,
dd cudi, cdc Idp @4t mém c6 mach nude & sdu bén dudi) thi can si dung coc ndi dat
¢6 chiéu dai trén 3 m.

+ Ddy n6i dat:

Day ndi dit [am bing thép, thép ma kém, ma déng hoidc ddng kéo sgi ¢6 ti€t dién
tron hodc chif nhat khong nhé hon 100 mm?. Day ndi dit dudc sit dung riéng r& goi
[4 tia noi dit, mach vong ndi dat. Day ndi dat lién két vdi cdc coc ndi dét thinh hé
thdng coc - tia. Noi ¢6 dién trd sudt thdp hon 1x10°Qcm cén st dung tia ndi dd't. Noi
¢6 dién trd suat trong khodng 1 x 10*Qcm dén 5 x 10*Qcm cin st dung hé théng coc
-tia ndi dat.

- Hinh thifc b6 tri b6 phin ndi dat:

+ B& tri ndi dat tAp trung: 1a hinh thifc ndi dd't bing coc ndi dit hodc hé thdng coc
— tia. H¢ th&ng ndi dit nay b8 tf & nhitng noi dit cé dién trd suit thdp nhit trong
khu vie bo tri bd phan ndi dit, nhitng ndi khudt, it ngudi qua lai. Hé thdng nay skt
dung 3 dén 5 coc, khodng cdch gitta cdc coc biing 1 d&n 3 14n chiéu dai coc (né€u yéu
cau dién trd ndi dit dudi 1 Q, can bé tri thém nhiu coc).

+ B& tri mach vdng: S dung hinh thiic nay cho nhitng ndi ¢6 dién trd sudt cda dat
khong cao, dién tich cdng trinh nhé.

+ B0 tri nGi dat phan tdn:

St dung hinh thifc niy cho nhitng ndi ¢6 dién trd suit clia dat thap, I6p ddt bé mit
mém, dé dan dién, dién tich céng trinh nhd.
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Hinh 4.9: Mdt béing va mdt cdt bd phdn ndi dit céng trinh
a) Mot coc ndi dat; b) Tia ndi dat: ¢) Not dét coc tia; d) NGT ddt mach vong.

Cic kiéu ndi dat véi tri s& dién rd 18 dat cho sin trong phu luc, chi cin chon va
do kiém tra sau khi 1dp dat. )

_ Caitao dit:

& nhitng viing dat quéd khd cin, d4 sdi din dién kém, viéc b tri nhigu coc ndi dat
vita t5n kém lai vira khong dd chd, khé dat trj s& ndi dat theo quy dinh. Khi b& i
nhiéu coc ndi dat gan nhau (néu khodng cdc coc dudi 1 lin chidu dai coc) s& xudt
hién hiéu (ng man chin (tao bdi cdc dién tich cung diu ddy nhau) lam cén trg viéc
thodt dong dién sét vio céc 1dp d&t xung quanh. Hé théng ndi dit nhu vay kho dat
céc tri 0 dién trd ndi dat theo quy dinh dé ddm bdo an toan khi bi sét danh. Khi d6
ta cAn st dung cdc bién phdp 1am tang d0 din dién cia dat.

Sit dung mudi va bot than cii, than xi. Tai mdi hd chdn coc n6i d4t hay rinh dit
day n6i dat, a3 vao h§ (rnh) tir 20 dén 30 kg hon hgp bot than — mudi. Pa1 vi coc
néi dit, s& hén hop bot than — mudi nay chi cin n¥m trong khodng mdt phin ba
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chiéu dai coc tinh tir mat dit xuSng (xem hinh v&). Bién phdp nay c6 gid thanh ré
nhung cdc dién cyc (nhdt 1a coc, diy bang thép trin mau bi 4n mon phai thay thé,
S d@mg CaC[g_Cuz SO4, F82(504)3

Ngoai ra ngudi ta cdn sit dung hdn hop ché€ tao sdn cla cdc cong ty ch€ tao thi&t
bi thu sét d€ cii tao dat, tuy nhién so sdnh v& gia thanh thi ddt hon nhi€u.

05-08

a)
? § ? %% 05-08
:Than - mudi B "” Than - mudi

Hinh 4.10: Cdi tao dign trd sudt clia ddt bdng than - mudi
Ghi chii:
- B phin ndi dit phai dugc
kiém tra tri s6 ndi dit hang nim
vao dau mua mua, néu 16n hon tri o /
o e . . . Day dan sét
$d dién twd quy dinh phdi ddéng
thém coc hodc phai thay coc, thay
day ndi dat. Vi vay, diém ndi giita

—

bd phin din sét va bd phin ndi dat ﬂ
lam bing 2 &c¢ xiét cdp, diém ndi o
. I - PP Vi tri ndi day
nay bd tri cich mit dat tif 0,8 m dén sét vic - g
< . o b6 phan ndi dat =
dén 1 m & ndi dé trong thdy dé o pranienes I
N =1
kiém tra.
3

\w\ SN NSNS,

- D61 véi cdc cdng trinh cao

ting can thyc hién néi dit ding ? g
tang tiic la néi cdc bd phin kim DEn ndi dit 4—/
loai (v6 thi€t bi) vao day ndi dat
trong mdi ting.

)

Hinh 4.11: N&i ddy ddn sét vao ddy ndi dat

4.3.1.2. Tinh todn bo phdn thu sét

B0 phdn thu sét 1a bd phin quan trong dé tao ra pham vi bdo vé& cho cOng trinh
khoi bi sét ddnh. Theo kinh nghiém duge TCVN céng nhin, pham vi bdo vé ctia mdt
kim thu sét dc lap 12 mét hinh nén giy, véi dinh nén, tring dinh kim, ddy nén ¢é
ban kinh bing 1,5 12n chiéu cao kim tinh tif mit dat. Cin c hinh ddng, pham vi va
cao d6 cla cdng trinh, ngudi ta dua ra bon trudng hgp bo tri kim thu sét nhu sau:
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1. Truong hop mot kim déc ldp

Theo dinh nghia vé pham vi bdo vé clia mét kim thu sét, ta ding biéu dién
trén ban vé miit bang vd mit cidt pham vi bdo vé cla kim thu sét nhu trong hinh
dudi diy:

e 0,60(m)

o7sh . osh i | fo7sh. i osn

15h° F15h

Pharr vi bdo vé & d5 cao hy,

Ban kinh béo vé hy,
Ban kinh bdo vé h,, &
EERE Pham vi bdo vé § dé cao h,,

Hinh 4.12: Mt ¢dt va mdt bing pham vi bdo vé ciia m{t kim thu sét dac ldp
Co6ng thic tinh nhu sau:
Khi bi&t chidu cao kim h va chiéu cao cin bio vé hy, tinh bdn kinh pham vi bdo
vé€ Ry
. 2 . . 2 .
Néu hy > 3 hthiR,=0,75 (h—hy) ; Néuhy < 3 hthi Ry =1,5 (h-1,25 hy);

Khi bi€t chiéu cao cin bdo vé he va ban kinh pham vi bdo vé& Ry, tinh chiéu cao
kim h
R

N&u h, > 2,67 Rythih= % +hy; Néu h, < 2,67 Rethih = -1—5 + 1,25 hy

»

2. Truomg hop hai kim cao bdng nhau

D3&i véi nhitng ¢ong trinh ¢6 cling d6 cao nhung ¢ chiéu dii 16n, néu s dung mét
kim thu sét dé bao vé ¢Ong trinh thi kim sé& rit cao, bat tién cho thi cong va mat my
quan cong trinh. Khi d6, ngudi ta bd tri hai kim cao bing nhau. Pham vi bdo vé cda
hai kim thu sét cao bing nhau dugc phdi hgp bdi pham vi bdo vé clia mdi kim. Phin
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ndm gitta hai kim ¢6 sy lién k&t tao thanh mot cung tron. Cung trdn ¢6 tim cdch mat
dat mot khodng biing bdn 1dn chiéu cao kim (tinh tif mit dit dén dinh kim) v3 bdn
kinh cung tron tinh theo ¢dng thifc:

R = \/(3h)? +(0.52)% = \Joh® + 0,252

himj
4( A ﬂ—
2/3nim)

i hygim)
Pia(m)

Q.00(m]

0.75h 0.75k 0.75h 0.75h

156 i 150§

Pham vi bao vé ¢ do cao hy

Pharn vi bdo v& § 60 ¢ao by,

RxI_sz: Bin kinh bdo Vé [al hx],hxg
by1.bxz: BE réng nita pham vi bdo vé& chd hep nht giita hai kim tai hy , hyo
Hinh 4.13: Mdt cdt va mqt bing pham vi bdo vé cia mot hai kim thu cao bing nhau

Khodng cdch tir ddy cung tron d€n mat di't goi 1a ho, néu hg > hy thi trén mit
ding, phin cdng trinh nim giita hai kim duge bio vé.

ho = 4h = R = 4h - /Oh? + 0,25a°
Trén mit bing, pham vi bio vé gira hai kim bi thu hep lai, goi nita bé rng pham
N . . B .
vi bdo vé gilra hai kim trén mat bidng tai cao dd h, 1a b, , n€u b, > E thi cOng trinh

ducgic bdo vé trén mit biing. Gid tri by tinh nhu sau:

- Khi bi€t chieu cao h, va chiéu cao cdn bdo vé hy, tinh pham vi bio vé b,

. 2
Néu h, > 3 h, thi by = 0,75 (h, — hy)
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. 2
Néu hy, < 3 hy thi by = 1,5 (hy —1,25 hy)

- Khi biét chiéu cao cin bao vé hy vi bé réng pham vi bdo v& by, tinh chiéu cao
thip nhi't clia cung tron h,:
b
0
b

X

5

Né&u hy > 2,67 by thi h, = + hy

7
Né&u h, < 2,67 by thi h, = —"5 + 1,25 hy

—

Sau do6 tinh chiéu cao kim h theo cdng thic:

h=0,571 hy + /0,183h2 +0,0357a>

Ban kinh pham vi bdo vé tai mdi vi tri dit kim tinh nhy mdt kim doc lap theo
cong thite & phan wén.

3. Truomg hop hai kim khong bang nhau

x1

h1h5p
x2
L 07BN i 075N 0T5Nngy | OTShngp

|

Pham vi bdo vé & d6 cao hy
Hinh 4.14: Mgt cdt va mdt bdng pham vi bdo vé cria hai kim thu sét khdc cao do
Trén thue t& cdc cbng trinh ¢6 méi v6i nhiéu cao d khdc nhau, ta can xét trudng

hop b6 tri hai kim ¢6 d6 cao khong bing nhau. Khi d6, bdn kinh pham vi bao vé tai
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mdi vi tri dat kim tinh nhu mot kim doc lap theo cong thite & phin trén. G phin gitta
hai kim cdn xdc dinh vi tf kim gid tudng (khéng ¢6 kim that) 1a kim ¢ dd cao bing
kim thap bd tri trén dudng ndi hai kim cao — kim thap va cdch kim cao mdt khodng
R’ biing pham vi bdo vé cda kim cao cho do cao bing kim thap.

Trong trudng hgp ndy ¢an tinh:

oty = o= /9N, + 0,250

Tinh b, theo kim thap:
- Khi bi€t chiéu cao heng, v chidu cao cin bdo v& hy, tinh pham vi bdo v€ byngp:

. 2
Néu hx > 'g hulh thi bxth = 0’75 (holh - hx)
v 2 .
Néu h, < 5 hun thi by = 1,5 (hom -1,25 hy)

_ Khi bi€t chidu cao cin bdo vé h, va bé rong pham vi bio V& by, tinh chiéu cao.

thap nhit cliia cung tron hym: -

. . b
Néu hy > 2,67 by thi how = —— + hy
0,75

. b
Néu hy < 2,67 by thi hom = 1—"5— + 1,25 hy

1

Sau d6 tinh chiéu cao kim thap hy, theo cdng thifc:

his = 0,571 hgy + 1/0,1830%, +0,0357(a - R')’

4. Truong hop nhiéu kim khong bdng nhau
Trén thyc t& cdc ¢ong trinh ¢6 nhiéu méi véi nhiéu cao do khdc nhau, ta can xét
tirng trudng hgp vaéi hai kim ¢é dd cao bing nhau, hai kim cé d§ cao khong bing
nhau véi diéu kién cdc by giira hai kim lién ti€p déu 16n hon 0. Sau d6, tdng hop lai
dé ki€m tra pham vi bio vé gilta cdc kim bing cong thic: \
D <8 (h-hy
Trong d6 D 12 dudng kinh cia dudng tron ngoal ti€p da gidc ¢d dinh la vi tri cdc

kim thu sét tham gia bdo vé cong trinh.

Chii y: Khi kim thu sét cao hon 30 m thi phdi nhin D vGi hé sOp= %

4.3.1.3. Cdc vi du tinh todn lua chon bo phdn thu sét

Vi du 1: Xdc dinh chidu cao kim thu sét dit trén dinh dng khdi cao 20 m, dudng
kinh miéng 6ng khoi 1a 1 m.
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Bai gidi:

a) Néu 8ng khoi khong ¢6 chup che, kim thu sét duge g&n trén thinh miéng dng
khoi, khi d6 ta ¢6:

b)hy=20mva R,=0,5m

¢) PG cao kim tinh theo cdng thie:

Néu (hy =20 m) > (2,67 R,=1,335)thi h = %S-SM + 20 =20,667m

Phin kim trén miéng 6ng khéi cao 0,667 m.

Vi dy 2: Mot nha mdi bang ¢6 dién tich 24 x 6 mz, gOm hai cao d8, phin cao 20 m
¢6 dién tich 36 m?, phin con lai cao 14 m (xem hinh vé). Hiay b trf kim thu sét véi
chiéu cao kim khong qud 2 m d€ bio ddm my guan cho cdng trinh va v& pham vi
bao vé cia cdc kim trén.

N

| 600

F o b4 4
2222
&

6,00

9,00 800 1 900

Bai gidi:

1-.B& ui 4 kim thu sét tai cdc diém A, B, C, D d€ bdo vé cho phan nhd cao 20 m
theo cong thire

D < 8(h - hy), ta ¢6: D = 6+/2 = 8,485m

+ Chiéu cao kim tai ABCD la:

8,485 +20=21,06m

hascp=
+ Ban kinh bdo vé cia cdc kim ABCD la:

. 2
N&u (hy = 20) > (5 > 21,06 = 14,04) thi Rog = 0,75(21,06 - 20) = 0,795 m
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+ Tinh bx gita 2 kim cao A va kim cao B:

Tinh: * hean=4x 21,06 — yJ9x1,06> +0,25x 6% = 20,988m
2 2
So sdnh h,=20m va ~3— hoan :g x 20,988 =13,992m
thi byga = 0,75 (21,06 - 20)=0,795m>0m
2- D& bao vé cho khdi 14 m, trude hét ki€m tra cdc kim trén:
Bi€t chiéu cao kim h = 21,06 m va chiéu cao cdn bdo vé h, = 14 m, tinh bdn

kinh pham vi bdo vé R,
. 2
Néu: (he = 14) < (5 x 21,06 = 14,04)
thi Riy4=1,521,06-1,25x 14)=5,34m

V&i ban kinh nay phin nhi 14 m khong duge bdo vé, ta phdi dit thém kim tai cdc
g0c EFGH (xem hinh).

b e l
ldi A addd

9,00 8,00 8,00

Phin nha cao 14 m dude bio vé hoan toin néu cic bz>0 va D < 8.(hg —14).
Trong d6: D = v6% +9% =10,816 m.

D6 cao kim tai E can 1a:

hee Da14= 19810 14 15350 m
8 8
Tinh chon vi tri kim gid tudng gitra hai kim A va E nhu sau:
So sdnh: h,=15,352m vdi -% he = %21,06 =14,04 m
3
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2 ,
ta cd hy > Eh“’ do d6 khodng cach kimgid wdng dén kim cao la:

R’ =0,75 x (21,06 — 15,352) = 4,281 m
+ Tinh bx giita kim cao A va kim thip E;
Khodng cdch giifa kim tai E va kim gid tudng 1a:
0-4281=4719m

Tinh: ho ity = & x 15,352 — | 9x15,3527 + 0,25 4,719° = 15,2916 m
Chon kim tai EFGH 1a 15, 352 m ta ¢4 cdc by 1an lugt 1a:
So sanh hy=14m va % hl,1h=—23— x 15,2916 = 10,194 m
thi bea = 0,75 (15,2916 — 14) = 0,9687 m > 0
+ Tinh bdn kinh bo vé Rx ctia cdc kim thdp E:
. 2
N&u (= 14)> (5 x 15,352 =10,194)
thi Rg =0,75 (15,352 -14) =1,014 m
<ﬂ&- 20,00

15,352
\ 14,00

0,00

Mat diing pham vi bao v8 clia cac kim sét
i !

go0 i 800 I 900

Mt bing pham vi b3o vé clia Gac kim fhu sét

Hinh 4.15: Mt cdt va mdt bing pham vi bdo v cila mgt kim thu sét dic ldp
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+ Tinh bx giita 2 kim thdp E va kim thip F:

Tinh: hoge=4 x 15,352 — 9% 15,3522 4+ 0.25x 62 =15.254 m
, 2 2
So sdnh hx=14mva‘1 3‘ ho!h:g x 15,254 = 10,169 m
thi ber = 0,75 (15, 169 — 14) = 0,876m > 0

K&t ludin: PE bdo vé cho cbéng trinh trén véi kim c6 chiéu cao dudi 2 m, ta dat 4
kim méi kim cao 1,06 m tai cdc vi tri ABCD (cao d& 20 m) va 4 kim mdi kim cao
1,254 m tai cdc vi tri EFGH (cao @0 14 m).

Nhén xét: Khi diing nhiéu kim thu sét dé bdo vé cho cOng trinh thi d§ cao cdc
kim déu dugc thu ngdn, pham vi bdo bé vdn hiéu qud, m§ quan va an toan, dé
dang cho thi ¢dng Idp dat. Vi vay, nén dung nhiéu kim thap hon 1a diing it kim cao

hodc qud cao.

4.3.2. B6 phan thu sét tich cuc

P& chii dong phong chdng sét cho ¢dng trinh, ngudi ta da nghién cdu ché tao cdce
loai kim thu s€t phéng dién sdm. Du6i diy xin gidi thiéu hai loai kim cda Global
Lightning Technologies Ltd (dang qué cdu Dynaspere va hinh tru Interceptor), kim
thu sét Saint -Elmo cia Franklin France (dang miii tén)

1. Kim thu sét cia Global Lightning Technologies Lid

a) Cautao:

Kim thu sét phéng dién sdm c6 dang qud ciu thu sét Dynaspere, dang hinh tru.

Interceptor do Global Lightning Technologies Ltd ¢h€ tao va tht nghiém. Bd
phin chinh qud ciu bing kim loai boc ngoai 13 thi&t bi tao ion, gidi phéng ion va chi
déng phong ra tia dién sém vé phia cdc ddm miy SEt.

b) Nguyé&n ly hoat déng:

Khi khéng 6 sét, qud cdu duge ndi dit qua hé thdng diy din sét va coc ndi dat:
khi ¢6 ddm miy sét xuat hién, ion trdi ddu trong ddm miy sét ghép dién dung voi bé
mit quéd ¢dv, qud clu tao ion bing bd phin cim ng nim bén trong qua ciu vdi ion
trong ddm may sét xudt hién gin né. B phan cdm iing c6 khd ning ting nhanh ion
(a0 ra tdi mie di 16n d€ gdy ra phong dién sdm ma khéng cdn ¢6 ngudn cip ning
hugng bén ngoai hd rg.

¢) Ving bdo vé clia qua cau:

Buge xdy dung tir mét ban cau phéng dién v mét parabol gi61 han, day parabol
ngay vi tri dat qud ciu. Ngudi ta chia ra ba mic bao ve: Binh thudng, trung binh va
cao (tong duong cdng trinh cip ba, cap hai, cip mér).
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Hinh 4.16: Hinh dang bén ngodi

cha qud cdu va hinh tru thu sét

Ving bdo vé cua
qud cAu thu sét phi
kin toan bd cOng
trinh ma né bado vé

Chud trong cdc goc
nhd ra goi la cdc
di€m canh tranh
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Hinh 4.17: Phdn tng trong
qud cdu thu sét khi ¢ sét

xudt hién gdn qud cdu




Mit bing pham vi bdo vé ctia mot qué cdu nhy hinh vé.

2. Kim thu sét hinh miii tén Saint -Elmo

Kim thu sét hoat déng bing cdch thay ddi tr wuding
xung quanh ¢dng trinh dudge bio vé, tao diéu kién thuin
Igi cho viée phdt tri€n hiéu tng Corona kich thich phong
dién sém

a) Ciu tao:

Kim c¢6 ba b phin chinh 12 diu thu, bd phan kich
thich va thin kim. Pdu thu b& trf tai vi tri cao nhat cia
cong trinh d€ tao ra dong khéng khi chuyén dong. Bo
phédn kich thich 1am bing Piezoelectric Ceramic dit wén
thin kim, mét sgi ¢dp chay doc thin kim ndi bd kich thich vdi dinh nhon phat xa
ion.Thén kim diing d€ dd kim, thin kim dugc 1am bing ddng thau hodc inox

b) Nguyén ly lam viéc

Khi ¢6 miy gidng xudt hién, bo kich thich tao ra dién dp cao tai diu nhon phdt ra
lon va gia ting mdt d6 ion trong budng thu gid lam gia ling vin toc phong dién
corona. Kim ¢6 khd niing gia tang su kich thich ngay cé ¢ rudng tinh dién cudng do
thap tir 2 d€n 4 kA. D = 10 x I’ v6i D 1a khodng cich kich hoat, I 1a cudng d dong
sé€t tinh vdi don vi kA.

Ngodi ra con c6 ki€u kim thu sét lonostar, loniftash ciia Paratonneres, kidu
Prevection clia USA, va nhi€u loai khdc (sinh vién tv tim hiéu).

B0 phdn dan sét vi bd phdn ndi ddt clia bd phan thu sét tich cyc chit y&u d€ din
dong dién cOn du sau khi da phong dién vao dim mdy sét. Bo phin din sét va bd
phin ndt dit ¢4 thé lam nhu & hé théng chéng sét Franklin.
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Pau thu

4.4. CHONG SET LAN TRUYEN, CHONG SET CAM UNG

Pé chong sét lan truyén, bién phdp an toin nhit 13 chon ngdm céc dutng ddy
dién, diy dién thoai va cdc duding &ng vao trong dit. G d6 thi, ngudi ta cin thigt va
dang lam didu d6. Nhung cdc hé thdng ngdm cé chi phi diu tr gdp ba d€n bon lan
cdc hé thong dit ndi, thai gian thi ¢6ng lai 14u hon. Vi vy, cdc cdng trinh mdi, cdc
khu vue xdy dung mdi ddu dat vin dé dé€ thi€t k& thi cOng cdc hé thong k¥ thudt
ngim nhu dudng diy dién, duting diy dién thoai, diy mang.. Cdc cong trinh hi¢n
hifu phdi b trf cdc thi€t bi chdng sét lan truyén nhv chéng sét dng ding dé bdo vé
qud dién dp cho cdch dién cta diy din, chéng sét van dé bao vé& tram bi€n dp ...

4.4.1. Chong sét van d€ bde vé tram bié€n 4p

Chdng sét van 1a thi€t bi duge st dung dé
bdo vé chdng sét phia cao thé cho cdc tram
bién ap. Pién dp cla chdng sét van phai phu
hgp vdi dién dp cua dudng day hay tram ma
né bio vé. Vi du: Tram bi€n dp ¢ dién dp
15/0.4 kV st dung chong sét van LA-18kV,
tram bién dp c¢6 dién dp 22/0,4 kV sk dung
chdng sét van LA-24kV.

Cdu tao cia chéng sét van:

V3 ngodi 1a sd cdch dién cao thé. Bén
trong 12 Ong fibrobakelit chita bdt dip hd Chéng sét van LA
quang (Si0O,). Mot ddu ndi véi dau diy dan
dién vao may bién thé, ddu kia ndi véi bd phin ndi dat.

Nguvén Iy lam viée: Binh thudng dong dién tf ludi chi y€u di vao mdy bi€n thé
hiu nhv khong di qua chdng sét van, vi lic nay dién wd cda ldp bot bén trong dng
rit 16n. Khi bi sét ddnh vio dudng diy dién, dong dién sét vdi cudng dd cyc 1dn lan
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truyén trén dudng diy dén diu ndi
vao chdng sét van [am bot SiO, bdc
hdi tré thanh chit din dién vdi dién
tr¢ rat nho tao thudn Igi cho dong
dién sét xuyén qua chdng sét van
va theo diy ndi dat xudng dat
khong di qua mdy bi€n 4p. Sau d6
né trd lai trang thai ban diu.

Ciu tao vao nguyén Iy cla
chéng sét &ng ciing tuong tu.

Chon chéng sét dng theo dién 4p
danh dinh cda ludi va gidi han dong dién cit; chon chéng sét van theo dién 4p danh

dinh va ¢Ong dung clia thiét bj.

4.4.2. Chong sét ha th&

Puge st dung d€ chéng sét phia ha th& cla tram bi€n dp, cdc chdng sét nay
¢6 cudng d6 dong dién 16n t 32 dén 1630A, loai mdt pha hodc ba pha ¢d kha
ning tdn xung sét cao dén 135 d€n 160 kA vdi tin sudt xung sét 8 1dn trong 1 ps
tay chiing loai.

4.43. Chong sét lan

truyén trén dudng tin

hién

'Tl\llltlillllui\ii\f

St dung dé bio vé et
chdng sét cho dudng diy :
dién thoai,

4.4.4. Chong sét lan
truyén dudng truyén
tin hiéu diéu khié€n
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4.4.5. Chéng sét lan
truyén dudng day an
ten o

Viée Iga chon va sit dung cdc thi€t bi chong sét mdi do céc nha thi&t k&€ dua ra yéu
cdu, cdc cong ty cung cdp thiét bi thi€t ké, 1dp dat va chiu trdch nhiém bao hanh.

4.5. TINH TOAN BO PHAN NOI DAT CHONG SET

Hé thdng chéng sét hoat dong hiéu quad chinh nhd b phan ndi dat. Do vay khi
kiém tra an toan phong chéng chdy cho cong trinh, ngudi ta can kiém tra tri s dién
{ré nGi dat chong sét theo quy dinh cda tirng loai cong trinh. Tri s& nay cling 1a ¢idn
ott d€ tinh toén lua chon bd phin ndi ddt chdng sét cho cOng trinh.

4.5.1. Pién trd ndi dat (Ky hiéu Ry): 1a dién trd cda trang bi noi dat, phu thudce
vao cdc yéu td sau:

Pién trd suit cda ving ddt bo tri bd phin noi dat. Pién trd suit clia dat ky hiéu la
pg, don vi Qem, duge xdc dinh bing cach diing ddng hd do truc ti€p. Khi do lai phdi
tinh d€n 4nh hudng cia thdi tiét bing hé 5§ K., mita khd K, = 1,4; mia mua Ky = 1,8,

Pién trd suit cta dat py tinh theo cOng thiic:

= — (Lcm
Pa L ( )
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VGiR 14 dién tr3(Q) cda khéi dit 6 tist dién F (sz) chiéu dai L (cm)

bién trd suat cda dat ps cling ¢6 thé tinh theo don vi Qm.

Khi khong do cy thé d€ tinh so b ¢6 thé can cit quy pham thi€t k& chéng sét cho
cdng trinh kién trdc QPXD-46-71 quy dinh trong phu Iuc 4.1.

Khi sit dung hé thdng coc - tia thi dién trd ndi dat tin s6 cong nghiép clia nhém
coc tia tinh theo cdng thifc:
R, R,

—— (Q)
NN, + 7,1,

Rct_)c-lia =

- Dién rd ndi dd't chdng sét Ry = Regeaia X Ok
Trong dé:

R. - dién trd clia mét coc ndi dit;

n. - s& coc ndi dat;

R, - dién trd cda mot tia (mach vong)ndi dat;
n, - s§ tia noi dat;

Ne-he Sef s dung coc ; } Xem Phu luc 4.7

M - b€ s0 sU dung tia(mach vong); :

ok - hé s6 xung kich (tinh dén hién tugng gidm nhé dién trd ndi dat do phdng
dién trong dat) (xem phu luc 4.8).

Dé don gidn viéc tinh todn, ta ¢é thé sit dung cdc bang tinh sin:

4.5.2. Pién tr¢ ndi dit xung kich Ry, (ndi da't chong sét)

bién trd ndi ddt Ryclia trang bi ndi dat cdc thiét bi dién khdng duge 16n hon 4 O

bién trd nd1 dat cda cdc cdng trinh ¢6 thi€t bi dién vdi cdc cdp dién dp khdc nhau
tudn theo quy dinh cia nganh dién: Vi du:

Thi€thi 220 V1A 8 Q, 380V 124 Q, 660 V1a 2O ...

Vi du: Tinh todn bd phan ndi dat: '

Tinh dién tr§ nd1 d4t Ry cia b phén ndi dat coc ~tia gdm 3 coc bing thép ti&t
dién tron ¢6 dudng kinh 16 mm dai 2,5 m chén sdu 0,8 m. Khodng cich giita 2 coc
ké nhau I 5 m lién k&t bing cdp thép tron dudng kinh D = 10 mm. B4 phin néi dat
duge chdn & khu vyce ¢6 dién trd svat 8n dinh 13 5.10°Qcm.

Bai giai:

Tinh dién trd ndi dat ciia mdt coc ddng:

p=5.10";L =25 m=250cm; t = 80 + 125 = 205 cm; d = 1,6 cm; hé s& man chin
Ne = 0,85; n: =0,90.
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2L
R= L(Ln — + an4t+L
2rL d 2 4t+L

4
_ 5.10 (Ln 2'250+0,5 Ln 4.205+ 250
2.m.250 1,6 4.205-250

=31,847 (3, 442 +0,315) =119, 717(Q2)

Tinh dién trd ndi A4t cda tia ndi dat bing ddng:
p:5.104;L:5m=500cm;t=80=800m;d= 1,0cm; b=2d
Re P pn 20 J 50° 21000 o0 4 808 38438 ()

2rl. bt 2.m1.1000 2.1.80
Tinh dién trd tdng hop clia ca nhém & tdn 86 cdng nghiép :

R, .R, _ 119,717.38,438
R +Rmn,  119,717.0,85+38,438.0,90.3

=22,388(Q)

chc-(ia =

Tinh dién trd ndi dat chéng sét cla cd nhom la:
ka = Rcoc-tia X Olxk = 22,388 X 074 =8995 (Q)
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Chuong 5

AN TOAN PIEN TRONG THIET Igﬁf VA XAY DUNG
CAC CONG TRINH KIEN TRUC

5.1. CANH BAO TAI NAN PIEN TRONG SU DUNG THIET BI PIEN GIA
DUNG, TRONG SAN XUAT CONG NGHIEP VA TRONG THI CONG XAY
DUNG CAC CONG TRINH KIEN TRUC

& phén trén ta da biét tic dyng quan trong cda dién ddi véi cong trinh kién tric.

Tuy nhién,mét diéu hét sic quan trong Ia khd ning bi tai nan dién trong st dung

thi€t bj dién gia dung trong sdn xudt cong nghiép va thi cdng xdy dyng, cling nhu khi

di chuyén trong khu vuc ¢6 dién rat dé xdy ra. Nhitng khd nang do la:

5.1.1. Kh4 ning ti€p xiic véi b phan mang dién cda thiét bi dién

- Khi stt dung cdc thiét bi dién trong nha, trong nha mdy, xi nghiép va noi cong
cong: Cdc thiét bi hu héng vé bdo vé chi duge bé budce so sai khi€n ngudi cé thé tiep
xiic truc ti€p vdi bd phan mang dién, hodc b6 phin mang dién cham vao vé kim loai
cla thit bi khong c6 bdo vé. V4 cdch dién cda day din dién bi ndt né, rdy xudc,
khéng dudc sita chita, thay thé kip thdi. S dung thi€t bi dién khdng biét rd dién dp
cong suat thiét bi.

- Trén cdng trudng ¢6 nhiéu loai sdt thép dai, ngén, to nhd khdc nhau va thudng

12 @€ ngdn ngang theo vi tri thi cong, hodc do ¢éng nhin mang vdc di lai.

- Day dién mic trén cdc cdng trudng x4y dung, nha § riéng 1& da phén tam bg,
hoic treo trén canh tru tam, hoiac kéo 1& dudi dit.

- Nhiéu céng trinh xay dung vi pham hanh lang an toan dién (chiéu ngang va
chiéu ditng).

- Céc cong trinh ¢6 mang day dién s& dung ldu nim, cdch dién di hét han st dung

- M6i trudng Am w6t hodc ngdp nude gdy rd dién.
5.1.2. Kha ning gay sy ¢d trén thiét bi dién

- St dung thi€t bi dién khdng biét rd dién 4p cdng suit thi€t bi. Khi mic vao
mach gdy qué dién dp trén thiét bi (vi du thiét bi dién dp pha mic vao dién dp day),
thi€t bi cdng suat 16n mic vao dudng diy c6 tiét dién qud bé, qué tdi din dén cham

chip, chdy nd.
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- Khi mic vio mach gay qud dién 4p trén thi€t b (vi du thi€t bi dién dp pha mic
vao dién 4p diy), thiét bi cong suit 16n mic vao dudng diy co i€t dién qud bé giy
qud tdi din dén cham chép, chdy nd.

- Thi c6ng kéo diy ba pha khong phin biét mau vé diy pha, diy trung tinh, dau
day khong rd rang. St dung thi€t bi bio vé& c¢6 dong 16n qud mufc can thi€t lam mét
tdc dung cua thiét bi.

- Céc thiét bi s dung trén cdng trudng xdy dyng nhu mdy han dién, mdy tdn
bé t6ng, miy khoan, mdy cua, mdy dim, mdy mai.. déu si dung dién d€ lam viéc.
Trong qud trinh v4n hinh ching d& bj va dap 1am tridy xuGc, mop méo, hodc hdng vo
bao che, roi vé bdo vé hodc ndp chup khdng duge quan tim sita chifa ngay. Thim chi
d& thao tdc nhanh, nhiéu céng nhan con cit bd phich cim dé méc day tryc tép vao
ngudn khong qua thi&t bi bio vé& déng cit an toan.

- Cd quan chii quin khong chd ddng phd bi€n va tdp huén cdc quy dinh va k¥
thuit an toan dién cho céng nhin trude khi thdu nhin vao lam vige 3 ¢cOng trudng,
nha mdy.

_ Chua b6 tri ti€p xtc gidn tiép bing ndi d4t ding thé, hay cdc bd phin tu dong
ngdt mach dién bi su ¢ ra khdi ngudn.

- St dung thi&t bi dién trong mdi trudng &m wdt, hodc tham chi bi ngdp trong nudc.

5.1.3. T4c hai ctia ngu@i khi bi dién giat

- Bién giat: Tac dung sinh Iy cta dong dién 1én con ngudi khi ngudi tiép xdc véi
bé phin mang dién ciia thi€t bi. Ban than con ngudi dugc coi 12 mdt dién rd ¢d tri s
khong ¢8 dinh. Trong trang thdi binh thudng, mdt ngudi khde manh cé dién trd
khodng 100.000 £, d6i véi tré em tri 6 nay nhé hon nhiéu vi cd th€ tré chita nhiéu
nude (khoang 75%), dé& din dién, mit khdc da tré em mdng, 15p siimg trén da khdng
¢6, vi vy tré em tép xic véi dién nguy hiém hon ngudi trudng thanh. Khi bi dién
gidt, trang thdi tam Iy cda con ngudi thay ddi do hodng s¢ lam wc ch€ gy té liét
thin kinh, m& hoi tia ra, lam dién trd cda con ngudi sut gidm nhanh chéng khi€n
dong dién di vao ngudi dé dang hon, 16n hon va nguy hiém hon, din d&n chan tay co
quip, tc ché hoat ddng cta tim lam mdu khong lwu théng, ngung thd. N&u khong kip
thoi tach ngudi ra khoi ngudn dién va cifu chifa thi dé dang dan dé&n ut vong. Vi vay,
dién 1a ngudn ning lugng quy gid, gidp con ngudi rat nhiéu trong cudc séng hién
dai, tién nghi, nhat 1a dién khi hod va tr ddng hod trong san xuit cdng nghiép . Song
cling chinh viéc sir dung dién, n&u khong cé nhilng ki€n thifc an toan sé Ia con
dudng ngin nha't din con ngudi di dén tf vong.

- Vi tri dong dién di vio va di ra khdi co thé khdc nhau cling 12 nguyén nhin gdy
nén tinh trang bi dién giit nang nhe khdc nhau. Néu dong dién di t tay trdi sang tay
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phdi, hay tir tay trdi qua chin s& ning hon néu dong dién di tif chin qua chin. Pic
biét nguy hi€m khi cham dién vao diu, tai, mat ...

Vi védy, nhiing ngudi 1am cbng tdc thi€t k€, hudng din thi cong va nhitng ngudi
tho thi cdng phdi i ngudi ddu tién cin ghi nhd nhitng quy tic vé an toan dién dé
trude hét bio vé& ban thin, bdo vé tai sdn thi€t bi hanh nghé va dua ngudn dién an

toan dén cho ngudi st dung cdng trinh.

5.2. CAC BIEN PHAP DE PHONG TAI NAN PIEN

5.2.1. Bién phap dau tién 1a bdo vé chéng cham dién

5.2.1.1. Bio vé chong cham tryc tiép (toan bj v cuc bj)

Bdo vé chong cham tryc ti€p bing cdc rao chin tao khodng cdch cdch ly thich
hop vdi mbi cdp dién dp , boc cdch dién toan b hay titng phin hodc boc dic biét
bing cdc 1dp cach dién khdc nhau cdc bd phin mang dién cla cdc thi€t bi dién,
ddy din dién dé€ tach rdi cdc b phin c¢6 dién thé khdc nhau, d€ ngin cdch ngudi
ti€p xudc khdi bi dién gidt. Cdch dién 14 cdc loai v4t liéu khéng din dién hodc din
dién rit kém dugc st dung d€ bao che, che phd bd phdn mang dién ¢6 khd ning
loai trir dugce sy cham truc ti€p vao bd phin mang dién. Cdch dién d&i vdi trng
cdp dién dp khdc nhau thi khdc nhau cd vé ching loai vat ligu, s& 1dp vit lidu va
dd day cia cdc 18p vat liéu. Cdch dién lam cho dong dién chi dugce phép di theo sg
d6 di quy dinh.

Vit liéu cdch dién rit quan trong trong ché tao thi€t bi dién. Tinh trang vat 1y cda
ching rit da dang, c6 loai vat liéu cdch dién 18y tif thién nhién, c6 thit phii qua ch&
tao. Trang thdi vat chit cda cdch dién tdn tai & ci ba thé: rdn, 18ng, khi. Ciing ¢6
loai ban ddu & thé rdn, khi lam viéc thi héa thanh thé khi (b6t dip hd quang), hodc
dang 1a thé€ 18ng khi ch& tao xong thi thanh thé rin (son cdch dién).

Viét ligu cdch dién hitu ¢o 12 nhiing hgp chdt chida cacbon, hydro, OXy, nitg,
xenlulo, chiing ¢6 tinh dan hoi 6t d& ddt mdng va kéo sdi, tao thanh cdc mang phi
cdch dién cho thiét bi, nhung kha ning chiu nhiét thﬁ’p; —

Vit liéu c4ch dién vo ¢d 1a nhitng hop chit chia nhidu Si, Al va cdc kim loai
khdc. Vit liu cdch dién v6 co thudng gion, dé gy, kém dan hdi nhung kha ning
chiu nhiét rat cao.

Ngudi ta da nghién citu ché tai cdc chit cdch dién téng hop tin dung cdc wu diém
clia mdi loai vét liéu cdch dién hitu co va v6 c¢d dé dugce cdc chit cdch dién bén,
déo, chiu nhiét cao nhu polymer, epoxy... Ngoai dic tinh cdch dién, cdch nhiét tat,
vit li€u cdch dién con doi hdi phdi chiu 4m, chiu mai mon, chiu 4nh hudng cda khi
hiu thdi ti€t va va ddp ¢d hoc.
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+ Bao vé toin bd chdng cham 12 skt dung cdc bién phdp bdo v& ngudi chéng cham
vio bd phin mang dién khi khéng st dung cdc phudng tién phu hodc loai trir dugc
dién giat khi ngudi cham vao cdc b6 phdn dé: St dung rao chin, chia khéa chuyén
dung ctia cdc td dién, ndi dat vo kim loai cda td di€n v.v..

+ Bdo vé cuc bd chdng cham 13 s dung cdc bién phdp ngidn cdch bing cdc
chudng ngai vat dit ngodi tim véi nhim bdo vé ngudi chng cham ngiu nhién vao bd
phin mang dién.

+ Bio vé dic biét: St dung dién dp thdp dudi 36V mdt chi€u hodc 50V xoay chiéu

1. B6i vdi mang dién c6 dién dp dwdi 1000V

_ Mang dudng ddy din dién bén trong cong trinh, néu c¢é diéu kién nén chon
mang dit ngim trong dat, trong tudng, trong trdn hoic trong cdc hdp gel. Cac thi&t bi
dién nhu dén, & cim, cong tic, dptdmat cling 12 thi€t bi dit ngam.

- Khéng déng cit dptémat, t4t bat cong tic, cdm thi€t bi vao 6 cim dién khi tay
wdt di chan khong hodc ding not Am udét.

_ Khoéng st dung day tran hodc diy kém chit lwgng, day dién thoai, diy c6 tiét
dién qud nhd dé din dién. '

- Nguyén 1y bdo vé chinh 1a che chin bing cdc vt cich di€n hodc tao khoang
cdch xa chd ngudi lam viéc ké ca khodng tay vuon tdi dén bg phdn mang di€n.

- Khi cidn ré day, phdi dung bd ndi diy (Pémind) khéng vin xodn hay ciu
moc tam bg.

- Cdc thi€t bi dién bi hu hdng phai thay thé& ngay, khi chua kip thay thi phdi dung
bing cach dién che lai va gin thong bdo ° ‘cam str dung*.

_Day din dién dit ngdm nén s dung day rudt dong.

_ Hé thong cap dién phdi c6 vi tri thudn lgi dat aptomat hodc cau chi cé khd nang
cit mot phin hay toan bd hé thong khi xdy ra cdc sy ¢8 nghiém trong nhu chdp dién,
chdy nha, bao lut v.v..

_ Pé bio vé ngudi tranh tiép xic trye ti&p vao phan mang dién dang vin hinh, ta
can chon thi€t bi dién, day din dién c¢6 vé bdo vé an toan theo cap dién dp quy dinh
ma thi€t bi dién dang st dung. Phai dam bio an toan dé cdc tdc dong bén ngodi vé
¢6 hoc, dién lyc, dién trudng va hod hoc khéng lam gidm kha nang cta vé bio vé.

- Trude khi thio md thiét bi d€ bdo i, sifa chifa phii c6 cd cfu dong ngit dién,
hoic phdi chu dong ngit dién. :

- § cdc cong trudng xdy dung ludi dién chiéu sang va ludi dién dong luc phai b&
tri riéng &, c6 thi€t bi déng c4t an toan nhu aptomét ¢6 kha ndng cat dién trong tung

khu vuc theo yéu cdu. Day dén clia cdc hé thong nay phai dang ddy boc cdch dién,
cdc cbt d3 phai duge chon chic chdn. Céc vi tri 13y dién dua vio thi€t bi phai 14y tai
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c¢dt dién gan nhdt v6i mdi néi an todn cé cdch dién. Cdc thi€t bi cdm tay ddu vio
lu6i dién phdi ndi qua § cim dién biing phich cim ti€p xic chit d€ tranh hiéu tng
nhiét gdy chdy, nd. Cdc thi€t bi dién cdm tay phdi dugc ki€m tra an toan trudc khi
dura vao st dung.

_ T4t ¢4 cic dan gido bing kim loai, dutng ray ciu truc... déu phai duve ndi dat bao vé.

_ & nhitng noi c6 nhiéu dan gido, khdi thiét bj cdng kénh, cé hd mong ... can ldp
den bio vé treo cao tif 2,5 m trd 1én. N&u treo thip hon phdi ¢6 bd phén che chin
hodc stf dung thi€t bi vdi dién dp dudi 36V.

2. P6i voi mang dién ¢ dién dp trén 1000V

Phii bio dim khodng cdch an toan quy dinh d6i v6i mdi cap dién 4p. Khodng cdch
an toan I1a khu vyc duge ngin cdch, che chin khdng cho ngudi khong ¢6 trdch nhiém
budc vao, khodng cdach nay cho theo chiéu ngang va ca chiéu ding ddi vdi mang
duding day trén khong. P6 chinh 14 hanh lang an toan dién cia dudng ddy trén khodng.

- Hanh lang an toan dién clia duding ddy trén khdng (Trong gido trinh nay chi ké
dén phan dudng diy trén khong ndm bén trong cng trinh). Puting diy trén khong
dién 4p cao st dung cdc day din dién 13 day tran hoiic diy boc cdch dién bé tri trén
cdc ¢Ot dién. Khi ¢6 bién ddng cia thién nhién nhu mua, gié bio, sim sét, ciy dé...
hoidc do thdi gian, ddy bi dit, giy c8t v.v... dé gdy ra tal nan cho con ngudi vd nha
ctia néu nim trong pham vi cla dudng diy. O cdc dudng diy dién 4p cao, nhat [a
day trin, dién dp cao c¢6 thé giy phdéng dién qua khodng khdng. Do d6 d€ bdo ddm
an toan khi xay dung va vin hanh ludi dién dién 4p cao ngudi ta phdi dé ra quy dinh
nhitng khodng cdch trong khéng gian tir vat kién tric dén duding diy dién. D6 chinh
14 hanh lang an toan dién @81 véi dudng diy trén khong. Hanh lang an toan dién khi
b& tri PDK trong d6 thi 14 khodng cdch theo chiéu ding va chiéu ngang tir dudng
diy mang dién d&én mit di't hodc cdc kién tric. Cdc khodng cdch ny ¢6 thay ddi
néu BPDK di qua khu vuc it din cu, khu séng nudc hodc khu vyc déng din cu. Phu
luc 3 TCVN — 4086 (1985) x4dc dinh viing nguy hi€m 14 viing doc dudng day tdi dién
trén khdng vi hai phia dudc quy dinh 13 mot dai dit vi khodng khong gian dugc gidi
han b&i hai mit phing thing ding song song, mit thif nhit di qua diy ngoai ciing, mit
thit hai cdch mit thit nhat mdt khodng tuong dng véi cdc cdp dién 4p cho dudi day:

bién ap (kV) : Khoédng cdch (m)
Duadi ] 2
Tir 1 dén 20 10
35 15
110 20
150 - 220 25
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3. Hanh lang an toan dién cia duong ddy ngdm

+ Chon cép truc ti€p: Khi dit ddy cdp dién di ngdm trong dat can tudn thld cdc
khodng cdch an toan quy dinh tiy theo loai cdp, phuong phdp dat cdp va dién dp clia
dudng cdp. Tuyén cdp lua chon ¢é chiéu dai ngdn nhit, ddm bdo an todn vé mit cd
hoc (khong bi va ddp, d6t ndng hodc bi dnh hudng do hd quang sinh ra gifra cdc cdp
dit qud gan nhau).

Khi dit cdp ngdm ha th€ dudi 1 kV chiéu sdu tif mit dd't d€n mat cdp it nhat
la 0,5 m.

Cdp ngdm dién 4p dén 35 kV ditsiu0,7m-1,0m |

Khodng cdch dit cdp: Khi ddt cdp song song v4i nhau thi khodng cdch gilta
cdc cdp:

- C6 dién 4p dudi 10 kV 1a 100 mm.

- Cé dién dp trén 10 kV dén 35 kV 12 250 mm.

- Cédc cdp dau ¢é dién 4p 110 kV [a 500 mm.

- Gifta cdp Jwc va cdp théng tin va cdc loai dudng ng din la 500 mm; néu 1a 6ng
din diu hay khi d&t khodng cdch it nh4t 1a 1 m; néu 13 Ong dan hoi néng thi khodng
cichnayla 2 m.

- Khi dit cdp song song véi duding sit thi phai dit ngoai pham vi dudng sit (néu
phai dit bén trong pham vi thi phdi cdch dudng sdt 3 m. Khi dat cdp gin dudng st
tau dién thi phai dat cdp trong &ng thép, 6ng phai quét nhyra cdch dién.

- Khi dat cdp song song vdi dudng 6 to thi phdi dat ngoai pham vi dudng cdch
ranh nuée hodc 1€ dudng it nhitla 1 m.

Kich thudc viing an toan cia duong diy cdp ngam

Ving an toan clia cip dit ngdm dudi dit (trif cdp dudi hé dudng trong thanh phd)
12 khodng d4t han ché bdi hai dudng thing song song chay doc tuy&n va cich mép

cdp ngoai § cd 2 phia mét doan 12 1m.

§ Viing an toan

i‘l m E = m —_— —
P = =
INI. — __/5,
— T

& & ,
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Kich thudc vitng an roan cua cdp dudi hé dudmng:

Ving an toan cda cdp dit ngdm dudi hé dudng trong thianh phd dudc tinh tir tudng
nha hay cdng trinh d€n mép cdp ngoii cing cla cdp 12 0,6m va tif mép cdp ngodi cling
dén phan dudng di 13 Im. Cdc cong viéc stta va cdi tao tyén cdp theo k& hoach ma
nhit thi€t phii pha dudng, chi dugc phép ti€n hanh khi ¢6 sy dong ¥ clia cd quan quin

74

I Nha {cong trinh)

Iy dutng.

I Ving an toan

Nhu véy, khi tién hanh xdy dyng cdng trinh bén canh hay dudi cdc dudng diy
dién cao th€ (ndi chung 13 khéng duge phép xay dung cdng trinh bén dudi cdc dudng
day cao th&) phai tuin theo cdc quy dinh trén dé€ tranh tai nan xdy ra.

5.2.1.2. Bio vé chéng cham dién gidn tiép

- Cham dién gidn ti€p 1a cham vao vd, phin khéng mang dién cia thi€t bi hoidc
phin mang dién dd dugce cdch dién, nhung do bi hu hdng cdch dién cot 1a cham dién

gidn tép.
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Thi&t 1ap hé thdng bdo vé chdng cham tryc tiép bing cic thiét bi tu dong ciit ngudn
cung ¢&p khi ¢6 cham v nhu ndi dat vé thi€t bi, st dung dptomat chéng rd RCD.

Pit RCD tai bing dién dau vao vdi role so 1éch tife thi, dat RCD cho cdc mach dién
clia & cim, duting day cip dién cho nha tim, nhitg gian nha 4m wot, ting ham v.v..

5.2.1.3. Thiét ldp hé thong bién bdo, den bdo thodt hiém

Pua cdc ky hiéu sau diy gdn viio cdc hdp dén ¢6 cip dién thuding va di€n sy cd
b i tai cde ndi cdn thi€t d€ hudng dan:

Ky hiéu Kich thudc Y nghia

215 x 76 mm Lén cau thang

227 x 90mm Pi xudng ra cda

I - Jﬁ 227 x 90 mm Ra cifa phia trdi
y l 227 x 90 mm Ra cita phia phdi
EXIT .
230 x 45 mm Loira
TARGERCY
EXIT
EXIT 230 x 90 mm Loira
325 x 125 mm Ra khdi thang may va di xudng
325 x 125 Ra khéi thang may

Pén bdo sy ¢d an toan st dung acquy kho véi mach dién ty nap dién mic trsc
ti€p vao ludi dién lam viéc. Bén ldp dat § cifa ra vao, 161 1én xudng ciu thang,chi
hudng ra cita thodt hiém v.v..

5.2.2. Noi dat lam viéc — ndi dat an toan

NGi dit 13 ndi cic bd phin bat k¥ cla thit bi dién (v6 may dién,vd mdy bién ap,
cdc khi cu dién, vo, d€ cdc dén dién) véi trang bi nGi dat (trang bi ndi ddt 1a tdt cd
cdc vat thé kim loai dén dién duge dung 1am cue noi dat hay diy ndi dit chdn trong
it iép xic trye ti€p voi dat: NOi ddt nhdn tao 1a cdc trang bi n&i da't do yéu ciu cia
nGi dat, ndi dit ty nhién 13 cdc bé phin bing kim loai chon ngam trong dat nhu
duding Ong (triy dudng Sng din cdce chat d& chdy, n6), mong nha ...ti€p xic tric tiép
vGi it va ¢6 kha ning din dién).
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N6i dit 1am viée 1a n6i ddt mot phdn ndo d6é thude phin din dién cta thi€t bi
theo ch&€ d6 1am viéc cilia thiét bi.

NGi dét an toan 12 néi dit dé€ ddm bio an todn cho ngudi khi ti€p xudc vdi thi&t bi
mang dién.

{3 L1
= L2
= — L3

e ——— —P-I-E—---—ib-—?’T----—--—0——--—--— P’E
LU me |0
I YT K tl o i t 'y I

3

TB dien 3pha TBdién 1pha

NGT khiing trong mang dien ba pha TN - C - §
1. NOT ddt lam viée; 2. NSt ddt vé thiét bi; 3.HE théng san béing dién thé PEN
(vire la day trung tinh vira la ddy bdo vé); L1, L2, L3: Cdc ddy pha; N: Ddy trung tinh

i

| e | e i
TBdién3pha TBdién1pha 3

NI ddt trong mang dién ba pha TT
1. N&T dat lam viée: 2. NGE dat vo thiét bi: 3.NGT ddt bdo vé;
Li, L2, L3: Cdc ddy pha; N: DAy trung tinh; PE: San bdng dién thé,

lo—— YY) D L1
Y'YV L2
—" VY L3
Y (a0 il

2
:’: Lu ee ¥ I . e &
1

TBdién3pha TBdién 1 pha
Ddy bdo vé trong mang dién ba pha TT

1.N&I dat qua khe hdf phong dién; 2. N6t déit vé thiét bi;
PE: San béing dign thé: L1, L2, L3: Cdc ddy pha.
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A= 71 * ;

|,
\o ‘T I

1
-\- T8 dién 3 pha TB dién 1 pha

Mang dién ba pha loai TT ¢d mdy cdt dong ro:
J.NGT ddt lam viée 2. NoT ddt vd thiét bi 3. NGT adt bdo vé: 4. Mdy cdt dong ro.
L1.L2,L3 Cdc ddy pha; PE:San bing dién thé

5.2.3. Noi khong

- Trong mang dién c¢é dién dp dudi 1000 V: Trong mang dién ba pha day
“khéng” 1am viéc (ky hiéu N) 4 diay néi vdi diém trung tinh ndi dat tryc tép

clia mdy phdt dién hodc mdy bién d4p d€ cdp dién cho cic thi&t bi dién con goi la
diy trung tinh; trong mang dién mot pha ddy “khdng” lam vi€c la diy ndi thiét
bi dién mdt pha vdi diém trung tinh tryc ié€p ndi di't; & mang dién mot chiéu day
“khong” la diy vé.

- Day “khdng” bdo vé (ky hiéu PE) trong mang dién ¢6 di€n a'lp dugi 1000 V la
diy din ndj cdc bd phin cAn ndi “ khong” vai diém trung tinh noi da't tryc tiép cua
mdy phét dién hodc mdy bién dp.

- Dy “khéng” chung (ky hiéu PEN) vira lim viéc vira bdo vé.

Cic so dd ndi “khéng” thigt bi dign:

L1

— -
—— ]
. ——] L3

.—-..—.‘—.._.-_.._..—.._.. L J— e o — — — _.-’—.._ —_—— PEN
i see ﬂ
= IBdien3pha  TBdén1pha 3 ki loai ¢ia thiét bi

S¢ d6 diy “khéng” chung (ky hiéu PEN) vira lam viéc vita bdo vé (mang
TN - Q).
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1 2
L3
............................... -..?_... B A R I '
I::l 2 L
(] EXXIaEX N j
= TB dién 3 pha TBdién 1 pha 7B dién 3 pha V& kim loai cla thigt bi

So db diy “khéng” bdo vé (ky hiéu PE) va tich m6t phin ddy “khong * 1am viée
ri€ng (k¥ hi€u N) (mang TN - C - 8)

L1

\ 4 Lz
L3

.._..__...__...__......._.._.._.._ PE

= T8 dién 3 pha TB dién 1 pha Vo kim loai clia thigt bi

So 48 Day “khong” bio vé (ky hiéu PE) va diy “khong “ lam viée riéng (k¥ hidu N)
{mang TN -S).

5.2.4. S&f dung ngudn dién an toan

Cdc thi€t bi dién cam tay, thi€t bi cho tré em sif dung phdi sit dung ngudn dién
an toan.

Ngudn dién an todn 1a ngudn dién ¢é dién 4p thip (pin, acquy, mdy phdt dién
dp thdp); dién dp an todn 12 dién dp & ch€ d6 danh dinh khéng vugt qud 36 V (tri
hi¢u dyung doi v4i ddong dién xoay chiéu) va 48V (tri hiéu dung d&i véi dong dién
mot chiéu).

Ngudn dién an todn 1a ngudn dién dp thip cé thé 18y tir cdc mdy bién 4p cach ly
khong ¢6 lién hé tryc ti€p vé dién v&i mang dién dp cao (khéng st dung mdy bién
dp t ngiu).

Ngudn dién an toan ciing ¢6 thé 14y tif mang dién thong thudng nhung c6 cdc bién
phdp cdch dién va cdc thi€t bi ddm bdo dién 4p ddu ra lubn & tri & an toan ngay cd
khi ¢6 sy ¢ & mang dién chinh,
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5.3. CACBIEN PHAP XU LY TAI NAN PIEN

1. Khi ¢¢ nguoi bi dién gidt:

- Lap tifc cdt ciu dao dién hay dptdmadt & chd gin nhat.

- Diang khin, chin hodc 4o khd trim vio ngudi bt dién giit dé kéo ra khdi chd
ti€p xic dién, chi ¥ khong d€ bi ngd s& thém mot tai nan khic.

- Né&u bi dién giat do diy roi & ngoai dudng: Dung cay khd, hodc khian, gidy bdo
khd boc vao cidy gat diy dién ra khoi ngudi bi nan.

- Phdi s ctfu ngudi bi dién gidt trude khi chd di ¢o quan y t&.

2. Cdp citu nguoi bi dién gidt

- Dung phuong phéap ha hoi théi ngat:

P& nan nhin nim ngita, ndi 1dng quin 40 nan nhin, moi rdt dai trong miéng nan
nhin ra, ddy 1én miéng nan nhin mét chi€c khin méng hoic mot mi€ng gac y t€,
mot ngudi quy bén canh nan nhin, dung hai tay bdt chéo ép manh, nhanh lén nguc
nan nhan theo titng nhip (60 1an/phiit), ddéng thdi ngudi thit 2 sau khi hit diy hoi s&
ghé sdt miéng nan nhin thdi manh. C¢ thdi ngat mot 1an thi xoa bop ép tim bdn lan.
Lam lién tuc ¢& ging lam cho d&n khi nan nhin thd dugc hodc ¢ ¥ ki€én bdc s¥ thi
mdi dirng lai. Sau d6 chuyén nan nhin dén co quan y t& gén nhat.
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Chuong 6
HUGNG DAN THIET KE CUNG CAP PIEN CONG TRINH

6.1. MUC DICH THIET KE CAP PIEN CONG TRINH

bién dé lam ngudn ddng luc cho sdn xuft va tiéu dung cla nhdn din. Do viy viéc
cung c&p dién cho cong trinh 13 mdt nhu ciu cén thiét, khong thé khong tinh dén khi
thi&t k&, xay dung cong trinh. Nhu cdu sit dung dién clia cong trinh rit da dang, rit I6n
vi cong suit st dung dién ludn ludn phiat trién theo da thay ddi thiét bi do nhu ciu sén
xuAt, nhu ¢iu hoc tip, vui chai, gidi tri, nghi ngai, trang trf ... ciia con ngudi.

Dé thi€t lap hé thdng dién cho mdt ¢bng trinh doi héi phdi nghién cdu ky ludng
ban vé thi€t k& ki€n tric, v d6 clia ngudi sit dung, cdng ning clia cong trinh dé tinh
todn va bo tri dii cong sudt clia hé thdng ¢ap dién cho cdng trinh cling nhu cdc trang
thi€t bi st dung, trang thi€t bi déng cit va bdo vé, chon lya va bo trf ddy cdp dién
hop 1¥, m§ quan, an toan, tranh thi€u hut hodc dur thira lang phi.

6.2. YEU CAU

Yé&u cau cia cong tdc thi€t k€ ¢dp dién cdng trinh la:

1- Chon thi&t bi dién hop 1Y, thi€t bi déng ct béo vé chinh xdc bd tri ding chd.

2- Xdc dinh ding cdng suit sit dung dién clia tirng thiét bi dién.

3- Chon lya tiét dién cdc day dan dién va bo tri ddy hgp 1y, ranh mach, an toan,
my quan va dé thay thé, sa chita.

4- Lay cdng suit clia phu tai lam cin cit d€ chon cong suit tram ha dp lam cdng
suit ngudn.

5- Chon so db cap dién thich hgp véi phu tdi va cong ning cda cdng trinh.

6- Chon vi tri b tri ngudn hop 1y, phlt hgp vé miit cung cdp dién, an toan, my
quan, d& dang thay thé, sifa chita, bdo tri, ddm bio an toan phong chdng chdy né.

6.3. CO SO PE THIET KE CAP PIEN CHO CONG TRINH
D& thiét 1ap ban vé c4p dién cho cdng trinh ¢in ¢6 cdc tai liéu ¢ s6 sau:
1- Toan b ban vé kién triic ¢ng trinh (mit bing, cdc mit cit, mit ding).

2- Bdn ve& vi trf va va dién 4p clia cdc tram bi€n dp, dudng ddy ha dp, trung dp va
cao 4p gan cong trinh (cé kha ning cap dién cho cdng trinh). '
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3- Yéu cau cap dién cho cOng trinh.
4- Khd ning vé dién du phong.

6.4. NOI DUNG CONG TAC THIET KE CAP PIEN CHO CONG TRINH

Cin ¢ muc dich va cdc yéu cau thiét k€ cdp dién cho cdng trinh di néu & trén ta
ti€n hanh cdc budc thiét k€ cap dién cho ¢dng trinh nhy sau:

6.4.1. Tim hiéu nhu cdu dién ca céng trinh ki&n tric - Tinh phu tai dién

- Thi€t l4p bdn vé& miit biing ki€n tric.

- Tinh todn Iua chon cdc loai dén, b8 tri dén theo yéu cau chi€u sdng quy dinh va
nhu cAu ca ngudi st dung cho' titng cin phong. Chon va xdc dinh vi tri b3 tr céc
thi€t bi ddng md dén.

- Chon va bd tri cdc thi€t bi sinh hoat ¢& dinh (quat tran, quat hit gié, diéu hoa
khéng khi, may dun nuéc ndng ....).

- Chon va bd tri cdc & cdm dién (sit dung cho cédc thi€t bi khong ¢6 dinh nhu ti vi,
td lanh, ban 4i, quat ban, quat ding va cdc thi€t bi gia dung khdc)

- Lip bang liét ké thi€t bi dién trong tidng phong (481 v6i xi nghiép sdn xuat tinh
cho tirng phan xudng). Tinh téng cdng suit dat TPq cla tdt cd cdc phu tai.

- Tinh t3ng c6ng sudt tinh todn cho toan cdng trinh. K&t qud c¢é ZPy

6.4.2. Thiét lap mit bing bd tri thi€t bi dién cho ¢dng trinh kién tric

V& mat bing bd trf thiét bi dién chi€u sang (va cdc thi€t bi dién sinh hoat khdc néu
Ja cOng trinh dan dung), bd tri diy din dién tif ngudn d&€n cdc thi€t bj tiéu thuy dién cho
ting phong, ting ting cda cong trinh va mat bing tdng thé cho chi€u sing ngoai vi,

V& mat biing bd trf thi€t bi dién khédc bao gdm mit bing thi€t bi dién sdn xuat
cho titng phan xudng, tiing cong doan sdn xudt clia xi nghiép, nha mdy.

6.4.3. Chon loai nguén dién, dién 4p, cong sudt va vi tri dit ngudn

- Cin ct tdng cong suit tinh todn ZP, clia phu tdi d€ chon cdng suit ngudn dién,
loai ngudn dién, s pha vi vi trf dat ngudn dién.

- Cin ct dién dp cda ludi dién cung cp va dién dp cla thiét bi sit dung dién dé
chon dién dp cho ngudn dién (mdy bi€n dp)

- Cin ¢f phudng dn cdp dién hgp 1y (theo cong ning, theo yeu ciu an toan cung
cip dién) dé xdc dinh yéu cAu vé& ngudn dién du phong: C6 cdn ngudn dy phong hay
khong, cin loai ngudn gi, kha ning déng md mach ty déng hay bing tay.

6.4.4. Thiét lap so dé cap dién

V& so do cdp dién chi tiét cho tirmg phong, titng phin xudng. Céc so dd nay cdn
chi tiét dén tiing phu tdi vi chi 16 cong sudt yéu cau cida timg phu tdi, huéng cip

228



dién cling nhu vi tr va khd ning 1am viéc cda cdc thi€t bi déng cdt bdo vé trén tirng
nhinh mach dién

V& 50 d0 cdp dién tdng thé cho toan cong trinh. Trong so dd niy chi cin thé hién
ngudn dién, cdc ngudn du phong, thi€t bj déng md ngudn dy phong hudng cdp dién
dén bang dién phuy, bang dién dnh sdng trong tirng phong, trng phin xudng.

6.4.5. Tinh todn ti&€t dién cdc loai diy cé trong s¢ do dién

Xac dinh ti€t dién cdc day cip dién.

Chon cong suat,dién dp,dong dién lam viéc ...clia cdc thi€t bi déng cdt va bdo vé
mach theo sd dd cap dién.

6.5. MOT VAI THI DU

Vi du I: Thigt k& cung cdp dién cho mdt chung cur 15 ting tai TP. HCM, méi ting
¢6 7 cin hd, 1 ting him dé xe, hé théng bom nudc sinh hoat va cifu hda, va tram
bién dp, san thugng bd tri budng may clia thang mdy. Chung cu st dung 2 bom nuéc,
mdi bom ¢é cong sudt 15 kW-380V va 2 thang mdy ¢ cong sudt dong cd chinh 1a 20
kW-380V. Chung cu cin ¢é d&n chi€u sing chung & hinh lang, cau thang b6 va khu
vifc sin vudn xung quanh, d&n chi€u sdng sy ¢ & clta ra vao va hanh lang. Tinh
chon ti€t dién cdc loai diy din va thi€t bi déng cdt, bdo vé mach dién. Cho biét
ngudn dién cip cho chung cu dugc 1dy t ludi dién khu vyc c¢6 dién 4p 22 kV, nhiét
d6 moi trudng 37°C.

Bai gidi:

1- Tim hiéu nhu cau dién cia cong trinh ki€n tric — Tinh phu t3i dién.- Chon mit
bing ki€n triic clia cdc cin hd chung cv nhu hinh 6.1. '

2- Tinh todn lua chon cdc loai dén, b& tri dén theo yéu cau chi€u sdng quy dinh
va nhu cau ctia ngudi st dung.

a) Cidn hé loai 1:

- Phong khach

Phong khach ¢6 dién tich S = 3,6 x 4,6 = 16,56 m?; chu vi CV = (3,6 +4,6)x2
= 16,4 m; Chiéu cao H = 3,0 m. Tran son nudc tring p, =70%, tuSng xanh nhat
Py = 50%. Chon dén theo 2 cdch sau: ,

+ Chon dén HQ gén sdt tran dé chi€u sing chung va dén CP gan trong dén chim
dé trang tri hyg =0 va hep = 0, chon hyy = 0,8 m.

+ Chon dén Compact gin 1om trong trin dé chi€u sidng chung va gin trong d&n
chiim d€ trang trf hyg = 0 va hep = 0, chon hyy = 0,8 m.

Theo tiéu chuin Epmintg = 75 Lux. Bén HQ va dén compact (1a dén HQ céi tién)
nén ta st dung tiéu chuin ciia d&n HQ. Hé s6 du trit K = 1,5; chon Z =0,8.
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Tra phu lyc 1.21 dén tryc chi€u 6 thit ba vdi pe = 70%, P = 50%
@ = 0,8 thi hé s6 l¢i dung quang théng U = 0,37 } _
¢ = 1,0 th hé 6 Igi dung quang thong U = 0,44 J 1101 Suy 12 ¢6 Ungs = 0,411

Téng quang thong trong phong la:

Fy = E...SK _ 75.16,56.1,5 = 5666 Im
U.Z 0,411.0,8
Chon dén HQ cong sud't 40 W-220V ¢6 Fy= 2480 Im, s§ béng dén cin ¢6 la:
N = 296—6: 2,2béng > chon 2 béng
2480
(Hodc chon dén CP cong sudt 18 W-220V ¢6 Fg= 1200 Im, s6 béng dén can cé 1a:
N = 2666 = 4,72 béng > chon 5 béng. '
1200

Sinh vién ty b6 trf ki€u dén nay).

- Phong ngi s& 1 va s8 2

Phong ngil ¢6 dién tich S=3,6 x4 =144 m* ntachu vi0,5CV =3,6 +4 = 7.6 m:
chiéu cao H = 3,0 m. Trin son nudc tring p, =70%, Wwdng mau 18 chudi non
piy = 50%. Chon dén HQ hodc chon dén compact gidn trong bao nhua md gin
trén twdng (tryc chi€u) d€ chi€u sdng chung hep = 1,3 m, chon hyy = 0,4 m.

Theo tiéu chuin Eninkg =75 lux. Bén HQ va dén compact 12 dén HQ cdi tién
nén ta sif dung tiéu chuin clia dén HQ. Hé s du trit K = 1,5; Z = 0,8.

Tinh chiéu cao tinh todn:

hy=H-hy-h; =3,0-0,4-1,3=1,3m
Tinh chi s& hinh phong:
S 14,4

Q= = = 1,457
h,x0,5CV  1,3.7,6

Tra phu lyc 1.21 dén tryc chi€u 6 thit 5 v6i py = 70%.py = 50%
= [,25 thi hé s§ lgi théng U =044 .

©=125thihé 56 loi dung quang théng } N6 suy ta ¢6 Uy asy = 0,46

¢ = 1,5 thihé s 1gi dung quang théng U = 0,47

Tdng quang théng trong phong 1a:

Epia-SK _ 75.14,4.1,5 _

Py = Lomin 4402 Im
Uz 0,46.0,8
Chon dén HQ cong sudt 40 W-220V ¢6 Fy= 2200 Im, s6 béng dén cin ¢6 l1a:
N = %: 2.0 béng = chon 2 bong HQ cong suit 40 W -220V
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(Hoic chon den CP ¢6ng sudt 18 W-220V ¢é Fy= 1200 lm, s8 bong d&n cin ¢6 1a:
= —?%: 3,6 bong > chon 4 béng CP cdng suit 18 W-220V)

- Phong bép:

Phong b&p ¢6 dién tich S = 2,8x2 = 5,6 mz; n%a chu vi 0,5 CV = 4,8 m; chiéu cao
H = 3,0 m. Trin son nuSc tring p, =70%, tudng ldt gach men trdng py, = 50%. Chon
den HQ gin sdt trdn dé chi€u sang chung hug = 0,5, chon hy, =0,8 m.

Theo tiéu chudn Epppo=50Lux . Hé s6 durtt K = 1,5, Z=0,8

Tinh chiéu cao tinh todn:

hy=H-hy-hs =3,0-0,8-05=1,7m
Tinh chi s& hinh phong:
S 5,6

~ h,x0,5CV 1,748

¢ = 0,686

Tra phu luc 1.21 d&n tryc chi€u 6 thit nhat véi py =70%,py = 50%
= (.6 thi hé s6 1gi dung quang thdng U = 0,36
® 1t 80 Tor dung quans Hons } Noi suy ta ¢6 U gse = 0,398
¢ = 0,8 thi hé 56 1gi dung quang thong U = 0,45
Téng quang théng trong phong la:
E_ SK_ 5056.15

FE — min -
U.Z 0,398.0,8

Chon dén HQ céng suit 20 W-220V ¢é Fg= 980 Lm, s8 dén cdn ¢6 la:

N= %: 1,34 bong - chon 1 d&n HQ-1 x 20W-220V

= 1319 1m

Hanh lang, phong WC ¢6 thé bé i ty do: Mbi ndi 1 béng dén HQ 20 W -220 V
trén twong cdch san 0,4 m.

Ban cong bd trf 1 hdp den vubng béng CP 11W-220V.

- Mit bing bd tri thiét bi dién cho cdn h loai 1 nhu trén hinh 6.2.

Hop dién chinh ciia mdi cin hd sif dung cac loal hép nhu sau:

BG tri CB trong c4c hop dién nay. Cdc hop dién c6 thé gin ndi trén tudng hoic
chén ngim trong twdng. .

Ghi chii: Chon kich thudc hop tinh theo CB 1 cuc.

Trong ti ¢6 1 CB t8ng, CB cho mdy lanh v CB cho mdy nudc nong 1a 2 cye.

Céic CB dén dén va 8 cim trong tirng phong 1a CB 1 cyc, ddy trung tinh va day
ndi dat di thing dén titng phdng

Tuong ty vdi cdc cdn hd loai khéc trong chung cu.
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GHI CHO

== B&n huynh quang 0,6m don khing chod
me== Dé&r huynh quang 1,2m don khéng chod
&==p Dén huynh quang 1,2m d4i khong chod
o Déntangti
@  Quatirdn220V-75W
«  QOcAmdien 10A - 250V - 1000W
¢ Céngtée
G TOdién tang

' 2800 3600 |

4 d

Hinh 6.2: Mt biing b6 tri dién cdn hi logi 1: TL 17100
Sq dd dién nguyén Iy ciia cin ho loai 1 ¢ thé vé kém theo [a bing liét ké thi€t bi
dién trong tifng phong nhu sau:

. | kwn
Bién 1 pha i | H—T17
wgi 380/220V. —— I Bang phan phdi dién chinh toan can h¢ logi 1
Céc CB 1 pha '

oo (| 2 | e | M| e | s
Pan HQ 40W-220V 2 2x2 Bx55 = 330
Den HQ 20W-220V 1 2 1 4x28 = 112
Pén frang tri 11W-220V 1 1x11=11
Quat Trin S0W-220V 1 1x80 = 80
Quat hit gié 30W - 220V : 1 : 1 2x30=50
My nugc norg 1500W-220V 1 1x1500 = 1500
Mdy hat mii 300 W-— 220 V 1 1x300 =300
G cim dign 400 W -220 v 2 2x2 2 2 10x400 = 4000

Téng cng cong sudt dit clia can ho loai 1 13 TP, = 6393
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b) Cin hé loai 2:

- Phong khiach

Phong khach c6 dién tich S =4 x 52—208m2' chuviCV=(4+52)x2=184m;
chidu cao H = 3,0 m.Tran son nudce tring pir = 70%, tudng xanh nhat py, = 50%.Chon
deén theo 2 cach sau:

+ Chon dén HQ gin st trin d€ chi€u sing chung va dén CP gin trong dén chim
d€ trang tri hyo = 0 va hep = 0, chon hy, = 0,8 m.

+ Chon den Compact g&n 18m trong trin d€ chi€u sdng chung va gin trong dén
chiim dé trang tri hug = 0 va hep =0, chon hy, = 0,8 m. -

Theo tiéu chudn Eminng = 75 lux. BPén HQ va dén compact (la Qén HQ cdi ti€n)
nén ta st dung tiéu chuin cta dén HQ. Hé 0 du trit K = 1,5; chon Z = 0,8.

Tinh chidu cao tinh todn:

hy=H-hy-hy =3,0-08-0=2,2 m
Tinh chi s& hinh phong:
S 20,8

© = = = 1,027
h, x 0,5CV  2,2.9,2

" Traphu luc 1.21 dén truc chié'u O thit ba v6i py = 70%, prg = 50%
©=10 thihé sd loi dung quang thong U = 0,44
© = 1,25 thi hé & 1o dung quang thong U = 0,49} NGi suy ta ¢6 Unyis = 0,455

Téng quang thdong trong phong la:

E. .. .SK 7520815

Fy = —0 = = 6647,72 lm
U.Z 0,44.0,8
Chon dén HQ cong sudt 40 W-220V ¢d Fy= 2480 Im, s6 béng den can c6 la:
= w— 2,68 béng =2 chon 3 bong
2480
(Hodc chon dén CP cong suit 18 W-220V ¢6 Fy= 1200 Im, s0 béng dén can ¢é la:

N = 66—47—= 5,54 béng = chon 5 bdng.
1200

Sinh vién ty bd tri kiéu dén nay).

- Phong ngl s6 1:

Phong ngl ¢ dién tich S =3,6 x4 = 144 m* ntachuvi0,5CV=36+4=7,6m;
chidu cao H = 3,0 m. Tran son nudc trdng p, = 70%, tudng mau 14 chudi non
P = 30%. Chon dén HQ hodc chon dén compact gin trong bao nhwra md gan trén
wong (trye chi€u) d€ chiu séang chung hep = 1,3 m, chon hy, = 0,4 m.
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Theo tiéu chuin Enminng =75 lux. Bén HQ va dén compact 1a dén HQ c4i ti€n nén
ta s dung tiéu chudn cda dén HQ. Hé s6 dv w¥ K = 1,5; Z =0.8.

Tinh chiéu cao tinh toan:
hy=H-hy-hy =3.0-0,4-13=13 m

Tinh chi s& hinh phong:

o= S _ 144 sy
h, x0,5CV 1,376

Tra bdng phu luc 1.21 dén tryc chi€u 6 tht 5 véi py, = 70%,py = 50%

o = 1,25 thi hé s6 Igi dung quang thong U = 0,44
. ) Noisuy ta céd U; 457 =0,46
¢ =1,5 thihé sd lgi dung quang théng U = 0,47

Téng quang thong trong phong la:

po= EonSK_ 7514415 0

U.Z 0,46.0,8

Chon d&n HQ céng suat 40 W-220V ¢6 Fy= 2200 Im, s& béng dén can ¢6 1a:
4402 . . . »
= ——=2,0 béng = chon 2 béng HQ cbng suit 40 W-220V
2200
(Hoic chon dén CP cdng suat 18 W-220V ¢6 Fg= 1200 Im, s6 béng dén can ¢6 1a:
4402

= 1200 = 3,6 bong = chon 4 béng CP ¢éng suit 18 W-220V)

- Phong ngtl 56 2:

Phong ngli ¢6 dién tich S = 4,6 x 5,5 = 25,3 m?; ntta chu vi 0,5 CV = 4,6 + 5,5 =
10,1 m; chiéu cao H = 3,0 m. Trin son nudc tring p, =70%, twdng miu ld chudi non
Py = 50%. Chon dén HQ hodc chon d&n compact gdn trong bao nhua md gin trén
tudng (trye chidu) dé chi€u sang chung hep = 1,3 m, chon hy, = 0,4 m.

Theo tiéu chuin EnipHo =75 lux. Bén HQ va dén compact la den HQ cai tiéfn
nén ta st dung tiéu chuan clia d&n HQ. Hé s6 du writ K = 1,5; Z =0,8.

Tinh chiéu cao tinh todn:

hy=H-hy-hy =3,0-04-1,3=13m
Tinh chi s& hinh phong:
S 25,3

Pp= = = 1,92
h, x0,5CV  1,3.10,1

Tra phu luc 1.21 d&n truc chi€u 6 thit 5 vdi pyy = 70%, P = 50%.
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o = 1,5 thi hé s8 1o dung quang thong U = 0,47 .
) } Noi suy ta cé Upgr =0,512
@ =2,0 thihé so lgidung quang thong U =0,52
T8ng quang thong trong phong 1a:
E. .S K 75.25,3.1,5

Fy = —2i- = 6948,8 Im
Uz 0,512.0,8

Chon dén HQ céng suit 40 W-220V ¢6 Fg= 2200 Im, s8 béng dén cin ¢6 1a:

6 48,8 - . ~ A
N= 3200 = 3,15 bong > chon 3 béng HQ cOng suat 40 W =220V
(Hozc chon dén CP cdng suit 18 W-220V ¢é Fg= 1200 Im, s6 bong dén cin ¢o la:
6948.8
1200

- Phong dn va bép:
. Phong 4n vi bép c¢6 dién tich S = 3,3 x 4+ 29 x2,5=2045 m?; ntta chu vi
O 5 CV = 10,2 m; chiéu cao H= 3,0 m. Trin son nudc tring py = 70%, tudng 14t gach

men tring Py, = 50%.Chon den HQ gin sdt trin dé chi€u sang chung hug = 0,5,
chon hy, = 0,8 m.
Theo tidu chudn Euminto = 75 lux. Hé s¢ dy it K= 1,5;Z=0.8.

N =

= 5,79 b6ng -> chon 6 béng CP cong sudt 18 W-220V)

Tinh chiéu cao tinh todn:
he=H-hy -hg = 3.0-08-=22m
Tinh chi s& hinh phong:

S 2045

= = 0911
h,x0,5CV  2,2.10,2

(P:

Tra phu luc 1.21 dén truc chi&u 6 thif nhat v6i pe =70%, prg = 50%
= 0,8 thi hé s6 1di dung quan thong U =0,45
? ) ) £d s s } N6i suy ta cé Upyrir = 0,472
¢ = 1,0 thi h€ s 1gi dung quang théng U = 0,49
Téng quang thdng trong phong la:
SK _ 7520,45.1, 5

Fr= Eonip = = 6091 Im
U.Z 0,472.0,8
Chon dén HQ cong sufit 40 W-220V 6 Fq= 2200 1m, s& dén can cé la:

_ 6091, 768 bong > chon 3 dén HQ-40W-220V

Phong WC c6 thé b trf ty do 1 béng den HQ 20 W-220 V trén tudng cich san 0,4 m.
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Hinh 6.3: Mt béing b tri dién cdn hd logi 2: TL 1/160

- S¢ db dién nguyén 1§ cta cin ho loai 2 ¢6 thé vE kém theo 12 bang liét ké thi€t

bi dién trong tiing phong nhu sau:

Bién 1 pha tu udi-
380/220V

Cac CB 1 cyc

Bang phan phéi dién chinh to&n ¢én ho loai 2

b4

. T I ! 1l =
rmyan | o | s | | e |y | s

Beén HQ 40wW-220V 2 2 2’ 3 9x 55 =485
Ben HO 20W-220V 1 1x20 = 20
Bén trang tri 11W-220V 1 2 3x11 =233
Quat trdn 80W-220V 1 1x80=280
Quat hat gio 50W — 220V 1 1 1 3 x 50 =150
My nudc nong 1500W-220V 1 1 x 1500 = 1500
Pidu hoa khéng khi 1 HP 1 1x1,16 = 1160
May hit mdi 300 W- 220 v 1 300
6 cim dign 3 3 3 3 12 x 400 = 4800

Tdng cong sudt it cha cin h loai 2 12 8538 KW
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¢} Cin hd loai 3;

Tinh wong wr cho cdc loai cén hd 3,
4,5, 6,7, v& ban v& mit bing bd tri
dién va sd db dién cling bdng tdng hgp

cdng sudt dudi day.

Hinh 6.4: Mdt biing bé tri dign
cdn hd loai 3: TL 17100

5600

L

4300

4600

5400

- Sg db dién nguyén Iy ciia can ho loai 3 ¢6 thé vé& kém theo 12 bdng liét ké thiét

bi dién trong tirng phong nhu sau:

Bién 1 pha t udi
380/220V

Cac CB 1 pha

B&ng phan phoi dién chinh toan can ho loai 3

=\

T ] INERE i =

oo | | 0 | | || o
pén HQ 40W-220V 2 4 3 9 x 55 = 495
Dén HQ 2x40W-220V 2 2x2 % 55 = 220
Den HQ 20W-220V 1 1x20=20
pén trang tri CP-11W-220V p 2 4x11 =44
Quat Trin 80W-220V 1 1 2 x 80 =160
Quat hat gid 50W - 220V 1 1 1 3 x50 =150
May nudc nong 1500W -220V 1 1 x 1500 = 1500
Digu hoa khong khi 1 HP 1 1x1,16 = 1160
Méy hit mi 300 W - 220 V 1 300
8 cdm dign 400 W -220V 3 3 2 3 11 x 400 = 4400

T8ng cong sudt dit cla cin hd loai 3 13 8149 kw
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Hinh 6.5: Mt bing bé'tri dién cdn hé loai 4: TL 1/100

- So d6 dién nguyén 1y ciia cin hd loai 4 ¢6 thé vé kém theo 12 bdng liét ké thiét

bi dién trong tirng phong nhu sau:

] KWh
Bién 1 pha t udi i LE
380/220V H Bang phéan phéi dién chinh toan can ho loai 4
T . L
Céc CB -1P ’ﬂ) , g _ g .
N
) R R O :
I i’- 1 ] T 1
Cdc thist bi dien P.&K:;i;h Bsz:zﬁ we Téng cér;\gmt):ﬁng suit
Dén HQ 40W-220V 2 2 4 x 55 = 220
Beén trang trf 11W-220V 1 1Tx11 =11
Quat trin 80W-220V 1 1 2 x 80 = 160
Quat hit gi6 50W — 220V 1 1 2 x50 = 100
M4y nube néng 1500W ~220V 1 1 x 1500 = 1500
May hut mii 300 W - 220 V 1 300
¢ cdm dien 3 3 B x 400 = 2400
4691 W

T8ng cong suit dit ca cin hé ioai 4
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Hinh 6.6: Mdt bing b tri dién ciin hé logi 5 TL : 17100

S¢ db dién nguyén 1y cta cin hd loai 5 cé thé vé kém theo 12 bang liét k& thiét bi
dién trong ting phong nhu sau:

kWh

pign 1 pha ti i i
380/220V

Ba&ng phan phdi dién chinh toan cén hé loai 5

Céc CB 1 pha 'g !r % = fr N ' t

Jr

Ay "'_'_'_'_'_I":j SR — :

T 1 i . =
Cac thiét bi dign P knich | B&p | P. ngl WG Téng Cﬁr;&f?ﬁ"g sult
pén HQ 40W-220V 2 2 4x 55 =220
pén HGQ 20W-220V 1 1 2x28=53
Dén trang tri 11W-220V 1 1 2x11 =22
Quat trdn SOW-220V 1 1x80=80
Quat hit gid S0W -220V 1 1 2 x50 =100
May nudc néng 1500W~220V 1 1 x 1500 = 1500
§ cim dien B 2 2 6 % 400 = 2400
Téng cdng suit dat clia can ho loai 5 4378 W
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Hinh 6.7: Mdt béing b6 tri dién cdn hé loai 6: TL 1/100

- S¢ dd dién nguyén 1y cta ciin hd loai 6 ¢ thé v& kém theo 12 bang ligt ké thiét
bi dién trong ting phdong nh sau:

Bién 1 pha W ludi | N
380/220V —_—

ang phan phdi dién chinh toan can hé loai 6

Cac CB 1 pha ‘% | ?) ’) % % L

il 1 [ [ 1 I =
Cac thidt bi gién P, khich sza:a zg‘;”f f\gﬁ"zg Wwe Tong CO“(%,V‘):G”Q sudt

pin HO 40W-220V 2 1 2 2 7 x 55 = 385
Dan HQ 20W-220V 2 1 2% 28 = 56
Dan CP-11W-220V 1 1 2 2 5x11=65
Quat trén S0W-220V 1 1x 80 = 80
Quat hit gio 50W — 220V 1 1 1 1 4 x 50 = 200
My migc nong 1500W —220V 1 1% 1500 = 1500
My hit mii 300 W - 220 V 1 300
& cam dign 3 2 2 3 11 % 400 = 4400

T8ng cdng sudt dit cha cin hd loai 6 12 6I87KW
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Hinh 6.8: Mdt bing b6 tri dién cdn hd logi 7: TL 1/100

- S0 d6 dién nguyén 1y cla cin ho loai 7 ¢o thé vé& kém theo 13 bang liét ké thiét
bi dién trong ting phong nhu sau:

kWh

Bién 1 pha t¥
luGi 380/220V

Bang phan phdi dién chinh toan cén hé loai 7

Céac CB 1 pha ‘g % ‘ t

s

1 [ T -
Cac thiét bi dien P.&K:;;:h Bizr\:a WG Téng cén(g\gNiﬁng sugt
Dén HQ 40W-220V 3 2 5x 55 = 275
Dén HO 20W-220V 1 1x28=28
pan trang tri 11W-220V 1 1%11 =11
Quat trén SOW-220V 1 1% 80 =80
Quat hit gié S0W — 220V 1 1 2x 50 = 100
Mdy nudc ning 1500W -220GY 1 1 x 1500 = 1500
May hit mii 300 W — 220 V 1 © 300
0 cimdign 3 2 | 5 x 400 = 2000
Téng céng sust d&l cla cin hd loai 7 4294 W
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Chon hép dién chinh cho mdi cin ho theo s§ CB don cuc can ldp trong hop, néu
ditng CB 2 cuc phai tinh 1 2 vi trf CB. Chon thiét bi va xdc dinh vi tri bd trf cdc thiét
bi déng md den.

M3i phong cidn ¢6 1 CB téng va cdc cong tic d€ diéu khién den, cdc by dong mb
den trang tri (dén nung sdng st dung cdc Dimmer) cho phép sdng - 51t i, CB
tdng b tri & bang dién phu trong mdi phong & vi trf gén clfa ra vao va cdch san 1,3
mét, dit ndi hay 4m tudng. Cdc cbng tac cd khi b tri thanh tiing nhém trong mdt
mat chung hoic b& tri rdi réc titng cdi mot theo yéu cdu diéu khién dén .

e
.

0o 00 of vo o ool

ON®;
RG]
OO0
OO0
OO0

Hinh 6.10: Cdc logi mat 4 - 6 cong tde (I6), mdi 18 6 thé bd tri I cdng tdc dén, hodc ] b
didu chinh &6 sdng dén nung sing (Dimmer) hodc 1 & cdm dién thogi, & cdm anten

a) b) c)

Hinh 6.11: a) Mdat I cong tdc, 1 8 cdm dién 1 pha 3 cuc;
b) Mt 2 & cdm dién 1 pha 3 cuc;
¢) Mdr 2 cong tde, 1 6 cdm dién 1 pha 3 cuc

3- C6 thé b6 tri bo didu khién tir xa biing cdch gin trén diy pha vao mdi dén mt
diu thu tin hiéu. Cic bd diu thu clia dén, quat déu gidng nhau cho phép st dung
chung b6 diéu khién ty déng tir xa. Khi d6 khong cdn phai bd trf nhi€u cong tic ¢d
khi & nhidu vi trf nita.

4- Chon va bd tri cdc thi€t bi sinh hoat ¢6 dinh.

Ciéc thi€t bi sinh hoat ¢& dinh trong cin hd 1i: Quat trin, m4y lanh, mdy nudc

néng trong WC.
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5- Chon vi bé tri cdc 6 cdm dién (st dung cho cdc thi€t bi khong ¢d dinh): Phong
khidch b& tri 4 d6€n 5 § cdm trén twdng cdch sin 0,3 m. Phong ngi: bd tri 4 & cdm,
b&p b tri ngay trén tudng bép cach mit b&p 0,2 — 0,3 m hai bd § cdm 1 pha 3 cyc
(mdibd 2 & cdm dién), phong in bd i 2 & cdm dién.

6- Tinh cdng sudt dién chi€u sdng, sinh hoat :

Theo dé bai, chung cu cé 15 ting giéng nhu tdng da tinh va thém 1 ting him dé
b& tri nha xe, tram bién 4p, mdy phat dién, mdy bom nude, sin thugng bd iri
budng thang mdy thi cdc phan nay s& dugc tinh riéng. Phu tdi dién cda 15 ting
chung cu chia ra ba pha, mdi pha 5 tang. Tang hdm va sin thugng cé cdc dén chiéu
sdng 1a phu tdi 1 pha dugc phin déu ra 3 pha , cdc phu tdi cOn lai va thang mdy
déu la phu tdi ba pha. Ciin ¢t tSng cong sudt dit va tra bing tim cdc hé s§ can
ding, hé s& déng-hdi dé tinh cong sudt tinh todn va tf cong suit tinh todn d€ chon
¢éng sudt ngudn dién.

Téng cong sudt dién chidu sdng va sinh hoat cta mét tang la:

YPs= 6393+ 8538 + 8149 + 4691 + 4378 + 6987 +4294
= 43430 kW
Cong sudt dién ca 15 tdng gidng nhau bao gom 15 x 7 = 105 cén ho
Gia sit cdc cin ho nay déu khéng st dung bép dién thi:
TPescanns = 1,02 x 43430 x15 = 664,479 kW
Ting ham d€ xe 6 dién tich 625 m>.Cong sudt dién cho chidu sdng ting ham la:
Pes ting him = 16 W/m® x 625 m” =10,000 kW
Chi€u sdng tién sdnh thang mdy va ciu thang bd:
P.. iin sinn = 15ting x 4HQ x 55 = 3,300 kW

I ting hdm d€ xe, hé théng bom nudc sinh hoat va ciiu héa, va tram bi€n dp, sin
thuong bé tri budng mdy clia thang mdy. Chung cu ¢dn ¢6 dén chi€u sdng chung &
hanh lang, cdu thang bd va khu vuc sin vudn xung quanbh.

7- Cong sudt 2 thang may:

Thang may:Cong suit 1 thang mdy 12 20 kW-380V

n
Prw = Ke D (P, VTS% +Py)
i=1
=0,9x 2% (20 x /0,60 + 0,15 x 20) = 33,285 kW
Cong sut sinh hoat va chi€u sdng chung:

Pchié'uszing = Ceanho + Pcs tién sinh + Pr.'s Ia'fng him

= 664,479 + 3,300 +10,000 = 677,779 kW
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Cong suat dong luc:
Paige = Pry +NpnPpon = 33,285 + 2 x 15 = 63,285 kW
8- Tdng cong suat tinh todn clia toan chung cur [4:
Bdm nudc cho chung cu st dung 2 mdy bom c¢ong sudt Pg =15 kW dién dp380 V.
TPy = Ko x (Pes + Pawe) = 0,9 x (677,779 + 63,315)
- =0,9 x 741,094 = 666,984 kW
9- Chon loai ngudn dién, dién 4p, céng suat va vi trf dat ngudn.
Cin ctf TP, ta tinh dung ludng tinh todn yéu cau la:
So= 2P o 606,984 _ 00 558 1va
cosQ 0,94
Theo ¢Ong sudt cdc mdy bién thé€ cho trong bdng 2-2 ta chon: M4y bién 4p cé
dién 4p 22/0,4 kV dung lugng 800 kV A kich thudc:
Dai x Rong x Caola 1770 x 1075 x 1695 mm trong lugng 2520 kg,
Toan bd chung cu cin s dyng mot may phat dién du phong cho chi€u sdng
chung,chi€u sdng tang hdm, bom nudc cttu hda vdi cdng suat:
13,300 + 30,000 = 43 kW
- Chon mdy phdt dién Diezel c6 cong suit 50 kW - 380/220V.

Chon vi tri dit tram bié€n 4p va mdy phdt dién tai ting hdm ciia chung cu véi dién
tich 40 m”.

10- Thiét 1ap s d6 cp dién.

V& sd d6 cap dién chi ti€t cho titng phong, titng phin xudng. Cic sd d6 nay cin
chi ti€t d€n timg phu tdi va chi rd cong sudt yéu ciu cta tirng phu tdi, hudng cip
dién. (dd v& & trén). V& sd dd dién tdng hgp cho toin chung cu nhu sau (hinh 6.12).

11- Tinh chon ti€t dién cdc loai ddy din va thi€t bi déng cdt, bdo vé& mach dién.

Cho biét ngudn dién cdp cho chung cu duge 18y tir ludi dién khu vie ¢6 dién 4p
22 kV. Qua mdy bi€n dp, dién dp & dau ra mdy bién 4p trudc khi cap dién cho cdc
phu tdi c6 tri sG: dién dp day 400V, dién 4p pha 230V. Tly theo cdng suit cda phu
t4i, tiét dién ddy din dién dén phu tai, chidu dai dudng day, loai diy din dién ma
dién 4p trén phu tdi c6 khdc nhau so véi dién 4p dinh mic. Muén ddm bdo trj s
dién 4p dinh mic trén phu téi, ta cin ti€n hanh tinh todn d€ lva chon tiét dién day
hgp 1y.

a) Tinh i€t dién ddy nhdnh dé€n tiing (hi€t bi dién 1 pha (chi tinh theo diéu kién‘
phédt ndng vi cdc diy nay ngin).

Cudng d6 dong dién di trong ddy pha d€n mdi den HQ 40W-220V ¢6 cosop = 0,6 1a:
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[- P, 40

= = - =0,303 A
U]j cosq  220.0,6

Cudng do d(‘)ng dién di trong ddy pha dén mdi dén HQ 2 x 40W-220V ¢6
cosp =0,61a:
P, 240

1= P

= = = (,606A
Up cosp  220.0,6

Cudng d6 dong dién di trong ddy pha dén mdi den CP 1 x 18W-220V ¢4
cosp =10,8 la:

- P, 18

= = = 0,102 A
. U, cos@ 220.0,8

Cudng d6 dong dién di trong diy pha dén mbi quat tran 80W-220V c6
coso = 0,8 la:
P 80

1= D

= = =045 A
U, cos¢ 220.0,8

Cudng do dong dién di rong ddy pha d€n mbi & cim dién 1000W-220V la
[ P, 1000 _

= = = 4,5A
U, coso 220.1

Cudng d6 dong dién di trong ddy nhdnh dén cdc mdy dun nudc ndng 1500W-
220V la:

9A

- P, 2000 _
U, cos¢ 220.1

Cac dong dién da tinh déu rat nhé so vdi dong dién cho phép theo dd bén cd khi,
. _ 12
vy ta chon diy nhdnh dén ting thi€t bi 1a ddy cd dudng kinh Emm = 1,2 mm tuong

duong tiét digndayla 1,13 mm’. . .

N&u chon day don boc PVC tiét dign 1 mm® cudng d6 dong dién qua ddy cho
phép khi dit hd 1a 17A, khi ludn 2 day trong 1 &ng }a 16 A_.(xem phu luc 3.13), v{i
nhiét d6 moi rudng 12 37°C hé s6 diéu tiét K, =0,776, cudng d6 dong dién cho phép
thuc t& trong day 1 mm? 1a: Khi lubn 2 day trong 1 ong :

I, =Ky x L, =0,776x 16 = 12,416 A

Két lugn: Chon diy nhdnh d€n dén, quat, dén 1 & cim 1000 W-220V 13 diy don
boc PVC tiét dién 1 mm’.

Cudng d6 dong dién di trong diy nhdnh dén nhém 4 & cdm 1000W-220V la:
4x45=18A
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Né&u chon diy nhdnh dén nhém 4 § cdm 1000 W-220V 1a 1,5 mm? ¢6 I, = 23A
khi dat hd va 19 A. Nhiét dd moi rudng 37°C, hé s6 di€u tiét nhiét d6 1a 0,776. Khi
ludn 2 diy trong ! 8ng, cudng d6 ddng di€n qua didy cho phép la:

Ly =Ky x1p =0,776 x 19 = 14,744 A;

Nhé hon dong dién lam viéc di tinh, nén lic nay cin chon day cé ti€t dién 16n
hon, ta chon diy ¢6 tiét dién 2,5 mm® ¢é L, = 27 A, I, cia thi€t bi & nhi¢t d6 moi
trudng 37°C la:

L, =27x0,776 =20,952 A

K&t lugn: Chon diy nhdnh dén nhém 4 § cdm 1000 W-220V 1a day don boc PVC
tié1 dién 2,5 mm’.

b) Tinh ti&t dién diy chinh 14 cdp 2 rudt dat trong khéng khi (tra phuy luc 3.8) dén
mdi déng ho dién cda mdi loai hé tiéu thy dién trong mot ting:

Loai hd Cécloai cin ho trong 1 ting

A o Loail | Loai2 | Loai3 | Loai4 | Loai5 | L.oai6 | Loai7
Cic théng s0 '

Céng suat Pdm (KW) 7,882 | 11,238 | 11,549 | 5,980 | 4,978 | 10,087 | 5,294

Cudng 4% dong dién 51,299 | 73,141 | 75,165 | 38,920 | 32,398 | 65,65 | 34,455
danh dinh (A)
Ti€t dién 1 rudt ddng 10 16 16 6 4 6 4

trong 1 cdp 2 rudt d€n
cin hd (mm?)

¢) Tiét dién day chinh di trong hdp gel chung dén cdc tang:
Cdc phu tdi trén duge phin ra ba pha theo quy udc 5 ting cép dién 1 pha. Cong
suat dién dinh mifc trén mot pha s& la:
Ps=Pg=Pc=43430x 5=217,150 kW ; cos 0 = 0,94
Cudng dd dong dién lam viéc trong 1 diy pha cia ddy chinh [a:
_ Po  _ 217150 _ 1050 A
U, cos¢ 220.0,94

Iy

Cudng d6 dong dién cho phép trong mdi diy pha theo diéu kién phdt néng l1a:
1050
PT 0,776
Tiét dién diy chinh di trong hdp gel chung dén cdc tang 12 (tra phu luc 3.8) :
Chon 3 cdp mdt rudt tiét dién 185 mm? (¢ Icp = 510 A) cho mdi pha:
3x (3% 185+ 1 x 185) mm®

= 1353 A
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d) Tinh ti&t dién cdp tif bdng dién chinh d&€n thang mdy:
Thang may cé cOng sudt dit 1a 20 kW-380V, cudng do dong dién trong dédy chinh
d&n mdi thang mdy tinh theo dicu kién phdt néng la:
3 20000
" 3.380.0.8.0.776

Viy tit dién cap ba rudt ddng tir bang dién chinh d&€n mai thang may 1a: 3 x 10 mm’

=48,949 A.

e) Tinh ti€t dién cdp tir bing dién chinh dén bom nudc:
Bom nudc ¢6 cdng sudt dit 1a 15 kW-380V, cudng d6 dong dién trong ddy chinh
dén mdi may bom tinh theo diéu kién phdt néng la:
Ity = 15000 =36,712 A.
J/3.380.0.8.0.776
Viy (i€t dién cap ba rudt ddng tif béng dién chinh dén mdi thang may 1a:3 x 6 mm’
f) Tinh ti€t dién cdp chinh tif mdy bi€n 4p ba pha dé€n bdng dién chinh
Vi mdy bi€n 4p dat ngay trong ting him chung cu, chiéu dai day tif MBA dén
bdng dién chinh ngin, nén chi cin tinh theo di€u kién phdt néng:
2Paw = Pes + Page = 677,779 kW

Dong dién dinh mic la:

67779
7 J3.380.0,94.0,776

Chon 3 cdp ha th& 600V ¢d 1 rudt déng cdch dién cao su trong vé PVC khdng
¢é dai thép, ti€t dién mdi cdp 1a 240 mm? cho mdi day pha: téng cdng cdn cdp
3% (3 x 240 + 1 x 240) mm”.

g) So db dién tng thé (hinh trang 249):

12- Tinh chon thiét bi déng cit, bdo v& mach di¢n.

a) Tinh chon CB bio vé dit sau déng hd dién ctia mdi can ho:

= 1411,78 A

Cin ctt dong dién lam viéc dé chon CB cho mdi loai cén hé:

Loai ho Cic loai cin ho trong | ting
Cic thong s0 Loail | Loai2 | Loai3 | Loai4 | Loai5 | Loai6 | Loai7
Céng suat dm (kW) 6393 5538 8149 4691 4378 6987 4294
Cudng dd dong dién Tym (A) 30,76 | 41,28 | 39,40 | 22,68 | 21,17 33,78 | 20,764
Dong dién dinh mifc cua cic 40 50 40 32 25 40 25
CB mdét pha 2 cyc chdng rd
dat sau ddéng hé dién(A)

Dong dién dinh mic ¢dp cho

mdi ting 12 (A) Lisng= 189,07
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So do dién toan céng trinh

b) Chon CB dit tai mdi phong cida titng cin hd 13 CB 2 cuc ¢6 dong dién dinh
mitc 10 A Tz = 4500 A va CB dat trong td dién cda tirng cin ho gdm: CB t8ng la
CB 2 cuc loai chéng rd ¢6 cudng dd dong dién nhut trong bang trén, cdc CB nhdnh 1a
CB mot cyc 10A Iy, = 4500 A. |

¢) Chon CB cho dudng diy chinh l1én cdc ting dédttai bdng dién chinh cla toan
c¢Ong trinh :

Cin it so dd dién tong thé, mdi pha cdp cho 5 tAng, cudng d6 dong dién cho mdi
pha clia dudng ddy chinh 1én cdc ting & td-dién Ong s 1a:

Iy= 189,07 x5= 94535 A
Cuding d6 dong dién cho phép trong mdi diy pha theo diéu kién phdt néng la:

I, = 945,35 =1218,23 A > ChonCB-3P-~ 1400 A
0,776
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d) Chon CB dat tai bing dién chinh cip dién dén thang may:
Thang mdy ¢6 cong sudt dit 1a 20 kW-380V, cudng dé dong dién trong ddy chinh
dén mdi thang may tinh theo diéu kién phdt nong 1a: 48,949 A.
_ Tinh theo dong dién khéi déng vdi hé s6 tai K = 3,0, chon o = 1,6, ta ¢6:

48,949,
ITM:—’gT%=91,779A > Chon CB ~ 3P = 100 A

e) Chon CB dit tai bang di€n chinh cip dién d€n bom nudc:

Bdm nudc ¢ cong suat dat [a 15 kW-380V, cudng do dong dién trong day chinh
dén mbi mdy bom tinh theo diéu kién phat néng la: 36,712 A; Tinh theo dong dién
khéi dong v6i hé s tdi K, = 2,5, chon o = 2,0, ta ¢d:

Ign = -———36'7;2'2’5 =4589 A > ChonCB-3P-50A

f) Chon CB dit tai bdng dién chinh: Piu vao bdng dién chinh tif dudng cdp
xuit clia mdy bi€n 4p ba pha. Vi mdy bi€n 4p dat ngay trong tang ham chung cu,
chidu dai day ¢ MBA dén bang dién chinh ngdn, nén chi can tinh theo diéu kién
phdt néng:

SPym = Pus + Panee = 677,779 kW
Dong dién dinh mdc 1a:
_ 677779
1 /3.380.0,94.0.776

13- Chon tii dién ha thé:

a) Chon ti dién dat tai mdi cén ho:

Ta dién dit tai mdi ¢in hd gém 1 th dién c6 cong td va 1 CB do nganh chd qudn
cung cip. Phia sau CB nay la i dién ciia mdi cin hod ¢d cdc thiét bi bén trong theo
sd 38 di vé & wrén. Chon tit dlen cho ciin ho cin cif theo s6 CB trong sd do.

= 1411,78 A > Chon CB - 3P - 1600 A

Hé loai |

pién 1 pha t |
lugi 380/220V | S

CB-2P-40A

Cac CB- 1P }10/:\ %10;\_ ?10;\ sA > 10A
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Chon loai td dién 4m tudng ¢é kha nidng chita 8 CB 1 cuc kich thudc 215 x 255 x
105 ma s& E4FCSL.

Ho logi 2
KWh
Dién 1 pha tir ! T CB-2p-50A
1UGi 380/220V Y
[ ' Bang phan phdi dién chinh toan cén ho loai 2
[l
1

Cac CB -1P 113 10A %10!\ %10A % 10A % 10A

Chon loai t. dién dm wdng ¢6 khd ning chita 8 CB 1 cuc kich thude 215 x 255 x 105
mi s& E4FC8L.

Hé loai 3
kWh

Bién 1 pha t ] C

lugi 3go/220v | | CB-2P-40A

Cac CB-1P 10A 10A %10}1\ % 5A } 10A

Chon loai ti dién dm tudng cd kha ning chita 8 CB 1 cuc kich thudc 215 x 255 x 105
mi s& E4FCSL. '
Hé loai 4 kWh

£ién 1 pha td
lugi 380/220V

Pl
i CB-2P-32A
1

i

Cac CB -1P ‘$1OA ?10#\ % 10A
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Chon loai th dién v kim loai ¢é kha ning chita 6 CB 1 cuc kich thudc 210 x 200 x 62
ma s6 EMC6PL.

Hé loai 5
kWh
v . A B'2 -
Pién 1 pha ti T CB-2pP-324
lugi 380/220v @ | ;
:‘ Bang phan phdi dién chinh toan c&n hd loai 5
1

cwone [T Y Y S :
SR

Chon loai t0 dién am tdng c6 kha ning chita 8 CB 1 cuc kich thudc 215 x 255 x 105
mi s& E4FC8L.

Hé loai 6
kWh
Pién 1 pha tu | CB-2P-40A
lugi 380/220V k L
! Bang phan phdi dién chinh toan cin hd loai 6
I

t . — ‘ - .
Cac CB 1 pha ‘%10#\ ?f 10A % 10A % 10A % 10A

Chon loai td dién am tuding ¢6 khd ning chita 8 CB 1 cyc kich thudc 215 x 255 x 105
mi s& EAFCSL (hinh trang 237).

Chon loai ti dién v kim loai ¢é kha ning chita 6 CB 1 cuc kich thude 210 x 200 x 62
ma s EMC6PL.
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Hd loai 7

kWh
CB-2P-32A

Dién 1 pha to
[udi 380/220V

Bang phan phdi dién chinh toan cén hd leai 7

Cac CB 1 pha ‘$' 10A $1OA % 10A

b) Chon i dién dit tai mdi ting:

Trong ti ¢é CB-2p-200A cilia ting vd CB déng ngdt dén ciu thang, hiaoh lang
timg ting. Chon tt Am tudng vo kim loai 4 cyc kich thude 210 x 130 x 62 mm mi
hiéu EMCG6PL.

¢) Chon t bing dién chinh dit 1ai ting him:

Theo s dd diémr nguyén 1y trong td ¢é ong CB-3p-1600A cia toan chung cu,
aptomdt téng CB-3p-1400A cda dudng cdp din 1én cdc cian hd va CB déng ngit
thang mdy, bom nudc, d&n ting him, hanh lang, ciu thang va cdc § cdm dién & ting
him. Téng cdng ¢ 2 aptomat ba pha loai rdt I6n va 6 dp tomdt loai trung binh va
nhé. Ngoai ra con ¢é cau dao chuyén mach biing tay.

Chon 2 1l phan phdi loai ding cdu dao tdng MCCB kich thude 2000 x 700 x 600
mm {cao x rong x siu).

Vi du 2: Thidt k& cung cip dién va chdng sét cho mdt cao 8¢ viin phong 10 ting
oiGng nhau (Mat biing ki€n tric mdt ting cho trong hinh 6.9). Trin twdng son nudc
ring, cira sG kinh mau xanh den day 5 mm.

Yéu cau:

- Tinh chon dén chiéu sdng theo tiéu chuin

- B6 trf cdc loai 8 cim va céc thi€t bi thong gi6, cdp nudce sinh hoat,nude chita chdy

- BO tri thang mdy

- Tinh tdng cong suit yéu ciu va chon cdng suit ngudn dién

- B3 tri mdy bién dp ngudn.

- Thi&t k& chdng sét cho cdng trinh.

Bai gidi:

1. Tinh todn cung cip dién: Cin cf theo mit bing cOng trinh, 1dp bing thong ké
nhitng chi tiéu cu thé lién quan dén viéc tinh todn
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a) Tinh todn chi€u sdng bing dén dién;

Dién tich Chiéu | Chiéu

STT| Tén phong a{m) | b(m) | phdong i?g; ggﬁ chiéu dj;}nsgﬁ’
H (m) hyy (-m) (m) Sang '
1 | Phongso 1 50 | 5,5
2 | Phong sé 2 6,2 | 6,5
3 |Phongsd 3 6,2 | 11,5
4 | Phongso 4 6,2 | 6,5 200
5 |Khuso 1 1,8 18 0,8
6 |Khusd?2 8.8 18
7 | Khusé 3 72 | 38 | 39 0 HO
8 | Phong héithao| 5,3 10,8 150
9 | Phong hop 5,0 7.5
10 | Sdnh thang 40 | 7,2
may
11 |[Hanhlang, cau - 0 75
thang -
12 [2xWC 3,5 | 40
- Tinh cu thé cho phong s& 1:
+ Dién tich : S=5x%55= 27.5(m?
+ Chu vi: : C=05+535x2=21(m)
+ Chiéu cao tinh todn: Hy=3- 0,8 -0=22(m)
+ Chon hé s6 du tri K=1,5
+ Chon binh suidt 4nh séng Z=0,8
axb 5x5.5 - 1,19

+ Chi & hinh phong 0= =
h,(a+b)  2,2x(5+5,5)

Chon chup dén HQ gidn I8m trong tran bén dudi ¢ rém tdn sing: p, = 0,70;
p[g = 0,50

+ N&i suy U trong Uy = 0,35 va U, = 0,38, ta ¢o?
(U, =U.(o—-o;) - 035+ (0,38—-0,35).(1,19-1) ~ 0373
(P2 —¢,) (1,25-1)

U=U1+
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+ Téng quang thong trong todn phong la:

E. SK  20027.5.1.5
By, = —min>D 2-Lo 596474501
"= Tvz 0.373.0.8 ? (Im)

+ Chon s0 vi tri diat dén 1a N = 8 vi tri, thi quang thdng clia dén tai mdt vi tri s€ la:

F, _ 27647,453

Foim = = 3455,832 (Im)

N
+ Chon dén HQ — 40W — 220 V =2200 Im, thi 88 dén tai mot vi tri s& la:
3455,832
Ny = ———— = 1,571 = Chon 2 den tai 1 vi tri.
2200

- Tinh tutgng tr cho cdc phong khdc, ta ¢6 bdng thong ké sau:

o Dién tich (m?)
STT Tén phong P U Fs N Tyi tri
a(m) | b(m) '

] | Phong sd 1 5,0 5.5 1,19 | 0,373 | 27647 8 2
2 | Phongso 2 6,2 6,5 |1,442| 0,403 | 37500 8 2
3 |Phongsd 3 6,2 11,5 1,831 | 0,436 | 61324 9 3
4 | Phong sG 4 6,2 6,5 | 1,364 0,403 | 37500 8 2
5 |Khusdl 1.8 18 1,62 | 0,306 | 39705 7 3
6 |Khusd?2 8.8 18 |0,744| 0474 | 125316 20 3
7 | Khuso 3 7,2 38 2.69 | 0,475 | 216000 39 3
8 |Phong hoithdo | 3,3 10,8 | 2,75 | 0,394 | 38330 12 2
9 | Phong hop 5.0 7.5 1,1 0,420 | 26768 7 2
10 | Sdnh thang

mdy . .

Khu vuc nay ¢ thé ty bo tri

Il | Hanh lang,

ciu thang
(2 12xWC 3.5 4,0 1,01 | 0,471 | 2x4713 7 1

- Céng sudt cdc dén hanh lang, cau thang da b& trf nhu trén hinh 6.10 la: 30 béng
HQ — 40W-220V cho mot ting
- Téng cong sudt dién chi€u sdng cho mdt ting la:
P, =(82+82+93+82+73+ 203 + 393 + 12.3 +7.2).(40 + 40.0,3) + 30 x 40
=301 x 52 + 1200 = 16852 W '
- Téng cOng suit dién chi€u sdng cho 10 ting giéng nhau la:

PCS[()lﬁng = 10 x 16852 = 168,520 (kW)
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b) Cong suit dién cho cdc mdy bom nudc sinh hoat va cifu hda theo tinh todn cip
nudc vdi gid dinh: Cao 8¢ ¢6 700 ngudi lam viéc, tiéu chudn dung nude 15 litngudi
/ngay. Ap luc nudc thanh phd 12 10 m, hé s6 K, =1.4, ta ¢6 luu Iugng nude tiéu thy
1 ngay dém tinh theo céng thifc:

N.g 700.15

g = — Kae = = 10,5 m/ ng,
Qo= 1000 ™ = 000 m’/ng, d

Vi dung tich bé nudc ngam:

W =(0,5: 2).Qugo =0,5.10,5=5,25m’".

K&t nude sinh hoat va citu hda dung chung dat & san thugng cao 8¢ 10 tang vdi do
cao H = 40m, ta ¢6 mdt may bom chung v thém mot mdy bom dy phong cho chira
chay. Luu lugng bom tdng cong la:

Qb= Qu +Qu =197+25 =4471/s
- Chon 2 mdy bom cé cong sudt Py, = 10KW
Pién dp 3 pha 380 V.
c) Cong suit dién ding cho thong gi6: (Cong thic tinh cu thé xem gido trinh

thdng g16).

Thong gi6 cho ¢ong trinh cao ¢ van phong chi y&u sif dung diéu hoa khong khi
trung tAm va hd trg thong gié cdc gian phu biang quat hut gié. Tinh thong gic cho cédc
vin phong bit ddu tir tinh nhiét thita: Bao gdm nhiét tod ra tr ngudi, cdc thi€t bi
dién, tif bdc xa 4nh sdng mit trdi qua cla s8, clra di va qua k€&t cdu bao che cong
trinh. Sit dung bifu dd trang thai I-d d€ xdc dinh Ly, Ir,Iy tif d6 tm Qu . Qu 12 hedng
nhiét thita cin thai di. Nang suit lanh cta thi€t bi chon theo cong thifc:

Qo = Qu. by~ 1v (kcal/h)
Iply

Cian ctf vio Q, d& chon cong sudt mdy; gid s cong trinh nay chon hai mdy diéu
hoa trung tim véi cong sudt 300 KW — 3pha 380 V.

d) Thang may:

Cao &c 10 ting cin si dung thang mdy d€ di chuyén, xdc dinh cong suit thang
may biing cong thic: )

G.wv

Pry = kW
™ = 1o (kW)

Trong dé: G - tii trong van chuyén, bao gom tdi trong budng thang va s& ngudi,
hiing ho4 trong budn thang; '

V - vin t6c thang mdy (gém cac gié tri: 0,5; 1, 1,6; 2 m/s.
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Gia st cong trinh b3 tri 6 thang mdy mdi thang mdy cé dién tich ca bin loeji
1,1 x 1,4 m* dung tich cabin 350 kg, vin chuyén 8 ngudi trung binh 60 ke/ngudi, di
chuy€n vdi vin tdc 1 m/s, hiéu sud't bo truyén ddng 1a 0,75. Cong suit dong cd chinh
clia thang mdy la:

_ Gy (350+8x60)

= = 10,849 (kW)
102 102x0,75

Prum

Téng cdng sudt dién 6 thang mdy 1a:
Perm = 6 x 10,849 = 65,094 (kW)

e) Cong suat dién cho cdc 6 cdm dién trong cdc phong:

Tinh trung binh m&i phong, khu vifc 4 § ciAm 1000 W. M3i ting 40 & cdm, toan
¢Ong trinh cdn bé trf 400 & cim. Coéng suit dién dua dén cdc & cim 1 pha 13: 400kW.
Trén thuc t&, khong phai lic nao cdc 6 cim nay ciling lam viée, do d6 ¢6 thé tinh véi
hé s8 déng thdi K, = 0,2 (xem phu luc 1.4).

P,. =400 x 0,3 =80 kW

f) Tinh cOng suat diit clda toan cdng trinh:

P: = 168,520 +2x 10+2x 300 + 65+ 80 = 933,52 (kW)

g) Cong sut tinh todn v6i K. = 0,8 (xem phu luc 1.2)

h) V&i hé s8 cong sudt quy dinh clia nha nude hién nay 12 cosp = 0,94, cdng suit
t61 thi€u (vi c6 mot s& thiét bi chua tinh hét) clia tram bi€n dp cin bé tri cho cao 8¢
viin phong nay la

Py = 0,8 x933,52 =746,816 kW

Do d6:

P, 746,816

Sy =
cos 0,94

=794,48 (kVA)

Chon tram bién &p ¢6: mot mdy bi€n dp céng sudt 800 kVA hodc 2 mdy cdng suit
mdi mdy 400 kVA .

i) V& 5o dd dién nguyén 1y:SV ty vé.

k) Tinh ti€t dién day va chon cdc thiét bi dong cdt va bdo vé mach dién (thuc
hanh tai ldp)

2- Tinh todn chdng sét ;

Cao 8¢ vin phong 1a loai cng trinh cao cdp, tdp trung déng ngudi va nhiéu may
mée quy hi€m. Ta chon thi€t bi chdng sét kiéu tich cuc loai qud cdu System 3000.
Chi can 1 qlia ciu thu sét c6 ban kinh pham vi bdo vé 120 m & d6 cao mai 40 m. M3t
bing nhu trong hinh v&.
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PHU LUC

Cédc phu luc trong 131 liéu nay dudc trich ra tir :

- Tiéu chudn Viét Nam TCVN-3743, 5681, 9525, 27, 4418 do B6 X4y dung ban hanh

- Quy pham trang thi€t bi dién [ ITCN -18 dé&n 21-84 do B Dién luc ban hanh

- Tap hop cdc tiéu chudn k§ thuit an toan vé dién do B Lao dong va Thudng binh xa
hdi ban hanh
. Huéng din thi€t k& Iip dit dién theo tiéu chudn qudc t& IEC (tham khdo)

- Catalogue clia cdc cong ty dién ABB, See, Legrand, GeWiss, Valo, Duhal, Multiphase,

Clipsal v.v...
Phu luc 1.1: Hé s& can dung K., suit phu tii p,
cla mét s phu tdi sinh hoat ¢cong céng

Loai phu tai Don vi P, K,
Nha & chung cu kW/ chd 0.3 0,9
Dichvu ' KW/ chd 0,5 0,8
Khach san kW/ chd 0,3 0,9
Nhi vin hod, ciu lac bd kW/ chd 0,25 0,9
Nha ré, mau gido kW/ chd 0,4 0,8
Cd quan thiél k& kW/ m? 0,045 0,9
Trudng phé théng kW/ chd 0,14 0,8
Trudng TH, DPH chuyé&n nghiép kW/ chd 0,16 0,8
Phong thi nghiém kW/ m? 0,06 0.8
Bé&nh vién nhi dong kW/ giudng 2 0.8
Bénh vién da khoa KW/ giudng 22 0.8
Sin van dong trén 40000 chd kW/ chd 0,02 0,8
CUa hang dn udng KW/ m? 0.6 0,8
Ctra hiang bén thuc phim KW/ m’ 0,11 0,9
Co quan hanh chinh W/ m? 40 0,9
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Loai phu tai Boadn vi P, K.
Nha nghi kW/ chd 0,6 0,8
Hiéu cit téc kW/ chd 0,13 0,8
Rap hét, chiéu phim, xiéc kW/ chd 0,12 0,9
Phu luc 1.2: P4i vdi phu tai sén xuit
Loai phu tdi Bdn vi &L K.
Déng luc C.sing
Xudng ndu va dic Wim® 240-270 12-19 0.8
Xudng cd khi Wim?* 300-580 11-15 0,32
Xudng han va nhiét luyén Wim? 300-600 13-15 0,35
Xudng dung cu W/m® 330-560 15-16 0,7
Xudng md hinh va ché bién gb W/m® 75-140 15-18 0.16
Nha mdy thi€t bi khoan va thiiy hyc W/m? 260-330 14-15 0,35
Nha mdy thi€t bi diu mé Wim? 220-270 17-18 0,5
Xudng p rdp cd khi W/m® 280-300 12-19 0,75
Phu luc 1.3: Hé s& dong thdi k,cia chung cu
S& ho tidu thu Hé s6 K, S& ho tiéu thy Hé s6 K,
2 dén4 1 25 dén 29 0,46
5dén 9 0,78 30 dén 34 0,44
10 dén 14 0,63 35 dén 39 0,42
15 dén 19 0,53 40 dén 49 0,41
20 dén 24 0,49 50 dén hon nita -0,40

Phu lyc 1.4: Hé s6 ddng thdi k, theo chifc niing cia mach

Chitc ndng mach Heé s6 K,

Chiéu sing 1
Sudi v mdy lanh 1
S cdm 0,1 d&n 0,2
Thang may va ciu

- Cho déng ¢d manh nhit 1

- Cho ddng cd manh nhi 0,75

- Cho cdc dong co khdc 0.5
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Phu lyc 1.5: Quang théng f 4 (Im) va quang hiéu n (Im/W) ciia dén nung sing

Cong suit | Quangthong | Quang hiéu | Congsuit | Quangthéng | Quang hidu
P (W) Fy (Im) 1 (Im/W) P (W) Fs (Im) n (Im/W)
15 102 7,0 200 2700 13.5
25 205 8.2 300 4350 14.5
40 370 9,25 500 8100 16.2
60 620 10,33 750 13100 17.46
75 840 11,2 1000 18200 18.20
100 1240 12,4 1500 28000 18.66

150 1900 12,66

Phu luc 1.6: Quang théng F 4 (Im) va quang hié¢u n (Im/W) ctiia dén Halogen

Cong sudt (W) Q“a‘(‘{%’m‘)h@ng le?:jvl;l)éu
100 2100 21
300 6300 51
S 10500 21
1000 26000 26
1500 33000 29
2000 54000 27

Phu luc 1.7: Quang théng F 4 (Im) va quang hiéu ) (Im/W) cita dén huynh quang

Cong suat Cudng do Quang thong Fy (Im) Ct,liéu cféi Quang hiéu
P (W) i asngay | 25 ! AStrdng PO W)
(A} mit trdi (mm)

g 0,17 270 - - 300 33.75
15 0,33 525 600 630 450 35-42
20 0,34 . 760 900 980 600 38-49
30 0,37 1380 1500 1740 900 46-58
40 0,41 1960 2200 2480 1200 49-62
65 0,82 3440 3840 4320 1500 53-66
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Phu luc 1.8: Quang théng F4 (Im) va quang hiéu n (Im/W)
cia dén compacte

y - Béng dén Bdng dén Béng dén Bong dén
Pic tinh k¥ e =
thuit Compacte wr Compacte tu Compacte to khdi | Compacte ty khéGi
' khdi dong 1 6ng | khdi dong 2 6ng déng 3 Ong déng 4 6ng
Cong suil
9 13 18 25
(W)
Lua chon | Ty ¥ Tiy ¥ Thong Thong
dung dung
Pubi dén G23 g G24- | 4 sy | G24- - 7 G24- - 27
m T | a1 @7 a2 T d3 !
Nhiét do 1 T 7 i
ek | 2700 2700 4 | 2700 i | 2700 |
Quang
N 600 900 1200 1800
thong {Im)
Quang hi¢u
(Im/W) 66,66 69,23 66,66 72
Tudi th
“‘("}i)‘ © | s000 5000 5000 5000
Béng dén

Pic tinh k¥ thudt

Compacte trén

Céng suit (W) 21-23
Lua chon Tuy ¥
Chudi dén E27
Nhiét d6 mau T°K 2700
Quang théng (Im) 1450 - 2000
Quang hiéu(lm/W) 63 - 86.9
Tudi the (h) 5000

f-100-+|

f—— 1B
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Phu Iyc 1.9: Quang théng F; (Im) va quang hiéu 1 (Im/W)

cua dén hai

natri 4p sudt thap

bic tinh k¥ thuit

Cong suit (W) 18 35 55 a0 135

Quang thong (Im) 1800 4300 8000 22500 33000

Quang higu(lm/W) 100 137.14 145.55 250 244 .44
8000

Tudi tho (h)

Phu luc 1.10: Quang thong F,; (Im) caa dén cao 4p

Pén cao dp thay ngén

dnh sdng tring

anh sdng vang

Pén cao dp natri (sodium)

Cong sudt (W)

Quang thdéng (Im)

Cong sudt (W)

Quang thong (Im)

125 5200 70 5800
250 - 2 cuc 9500 100 9500
250 - 4 cuc 11600 150 15500
400 19000 250 25600
700 35000 400 47000
1000 46000 J

Phu lye 1.11: Tiéu chuén chi€u sing nhin tao trong nha ¢
va ¢dng trinh céng cong

STT Tén phong Masir dung Froin (wx) Ghi chi
hy (m) Pén HQ | Bén NS
I Co quuan hanh chinh sy nghiép, vign nghién cifu, vién thiét ké:
I | Phdng lam viéc, van phong - Ngang 0,8 200 100 C6 & cdm
2 | Phong thi&t k€, vé k¥ thuit Ngang 0,8 400 200 C6 & cim
3 | Phong nghiép vu Ngang 0,8 200 100 C6 8 cim
4 | Phong ddnh mdy, mdy tinh Ngang 0,8 300 150 C6 & cim
5 | Kho luu trit k6 so
a) Ban lam viéc Ngang 0,8 200 100 Cé & cim
b) Gid dé hé so DPing 1,0 200 100 C6 8 cdm
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STT Tén phong Mt st dung Erun (w9 Ghi chu
hy (m) Pén HQ | Pén NS

6 | Phong in Offset

a) B phin trinh bay Ngang 0,8 200 100 C6 8 ¢dm

b) B§ phin chudn bi vi ch& tao Ngang 0,8 150 75 C6 6 cdm

khudn in

c) B phén in Ngang 0,8 100 50 C6 6 cim
7 | Phong in Ozelit Ngang 0.8 100 50 C6 & cdm
8 | Phong dnh Ngang 0.8 75 30 C6 & cim
9 | Xudng mdc miu, md hinh Ngang 0,8 150 75 C6 & cim
10 | Phong hop, héi rudng Ngang 0.8 150 75 C6 & cim
11 | Phong gidi lao, sdanh San 0,0 75 30 C6 & cim
12 | Phong thi nghiém Ngang 0,8 200 100 C6 & ¢im
11 | Truomg phid théng, dui hoc, cao ddng, trung hoc chuyén nghiép va day nghé
1 | Phong hoc

a) Bang Ding giita 200 100 C6 & cim

bang

b) Ban hoc Ngang 0,8 200 100 C6 6 cim
2 | Phong thi nghiém,xét nghiém Ngang 0,8 200 100 C6 & cim
3 | Phong hoa, v& k¥ thuit, thi€t k&

a) Bing Piing giita 200 100 C6 & cdim

bing

b) Ban Ngang 0,8 300 150 C6 6 cim
4 | Xudngrén Ngang 0,8 - 100 C6 & cim
5 | Xudng mdc Ngang 0,8 200 100 C6 & cim
6 | Hoc théu, may Ngang 0,8 200 100 C6 & cim
7 | Hocnfu in Ngang 0,8 100 75 C6 6 cim
8 | Thé dyc thé thao San 0,0 200 100 Cé & cim

bing 2,0 73 30

9 | Vin phong, phong gido vién, Ngang 0,8 100 50 C6 & cdm

ban gidm hiéu
10 | Phong nghi giai lao Ngang 0,8 75 30 C6 8 cdm

266




Miat st d Emin (lux
STT Tén phong ahswcung () Ghi chd
hy (m) Pén HQ | Bén NS
11 | Hoi trudng, gidng dudng c6 San 200 100 C6 & cim
chiéu phim
12 | San khdu cda hdi rudng Bing 1,5 150 75 C6 & cim
13 | Kho dung cu San 75 30 C6 &6 cim
Il | Thirvién
1| Phong doc Negang 0.8 | 200 100 | C68cim
2 | Phong danh muc Bing trén 150 75 C6 & cim
mit dé
danh muc
3 | Phong cip thé Ngang 0,8 150 75 C6 & cim
4 | Phong trung bay, gidi thi¢u sdch | Ngang 0,8 100 50 C6 6 cim
5 | Kho sdch Bing 1,0 75 30 Cé6 § cim
6 - | Phong déng bi, d6ng sdch Ngang 0.8 100 50 C6 & cam
IV | Nha hdt, cdu lac b§, rap chiéu phim, nhé trién 1dm
la} | Hoi rudng Idn Ngang 0,8 400 200 | C68cim
1b) | Hoi trudng vira Ngang 0,8 200 100 C6 & cdm
2 | Gian khén gid c@a nha hdt, cung | Ngang 0,8 100 75 C6 & cAim
vin héa, phong hoa nhac, rap
xi€c 7
3 | Gian khdn gia cia CLB, nha vin San 75 50 C6 6 cim
héa, phong gidi lao cda nha hdt
A
4 | Gian trién lam Ngang 0,8 200 100 C6 6 cam
5 | Gian khén gi4 ctia rap chi€u Ngang 0,8 75 50 C6 8 c&m
phim
6 | Phong gidilao San 100 50 Cé 6 cim
7 | Phong sinh hoat chuyé&n dé Ngang 0,8 100 30 C6 8 cdm
8 | Phong dit may Ngang 0,8 75 50 C6 & cim
9 | Phong dién vién héa trang bing 1,0 100 50 C6 8 cim
V| Nka tré, méu gido
Il ! Phong nhin tré Ngang 0,8 100 50 C6 & cim




STT Té&n phong Matsif dung Emin (0%) Ghi chu
b (m) | Ben HQ | Bén NS
2 | Phong sinh hoat San 100 50 C6 6 cdm
3 | Phong ngu Ngang 0,45 75 50 C6 & cim
4 | Phong cdchly Ngang 0,45 75 50 C6 & cdm
VI | Nha nght
Phong ngu Ngang 0,8 100 50 C6 & cam
VII | Bénh vién, nha an dudng
| | Phong md Ngang 0.8 300 150 Cé6 § cim
Tang cudng
dén mé
3000 lux
2 | Phong gy mé, d¢, hiu phiu, Ngang 0.8 300 150 C6 6 cdm
bing bo
3 | Phdng bdc sy, phong khdm bénh | Ngang 0,8 200 100 Cé 6 cim
4 | Phong bdc s§ tri liéu Ngang 0,8 75 30 Cé & cim
5 | Phong X quang Ngang 0,8 75 30 C6 6 cim
| Phong bénh nhén Ngang (0.8 75 30 Cé 6 cdm
7 | Phong hoi chin Ngang 0,8 200 100 Cé & cim
8 | Phdngyud, truc y 1d Ngang (0,8 150 75 Cé 6 cim
9 | Phong béc sy trudng khoa Ngang 0,8 200 100 Cé 6 cam
10 | Phong xét nghiém Ngang 0,8 200 100 Cé & cim
11 | Phong dugc
a) Gian bdn hiang Ngang 0.8 100 50 C6 & cam
b) Not nhin don, dé thudc di Ngang 0,8 100 50 Cé 8 cim
pha ch&
12 | Kho thudc + Dung cu Ping 1,0 75 30 C6 6 cim
13 | Phdng d€ ndi hdp tiét riing Ngang 0,8 75 30 C6 8 cdm
14 | Buéng mdy phdng xa Ngang 0,8 75 30 C6 & cim
15 | Phong d& chin man, ndi glfi do Ngang 0,8 75 30 C6 6 cdm

cta bénh nhin
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STT Tén phong Matsitdung | Smin (lux) Ghi chi
h, (m} Pén HQ | Bén NS
16 | Nha xdc Ngang 0,8 75 30 Cé 6 cim
17 | Phong ding ky cdp cifu Ngang 0,8 100 75 C6 & cdm
VI | Phong y t&
1 | Phong chd Ngang 0,8 75 30 C6 8 cim
"2 | Phong ding ky, phong truc Ngang 0,8 100 50 C6 6 cdm
3 | Phdng bdc sy, phong bing Ngang 0,8 75 30 C6 & cAm
4 | Phong liéu phap vatly Ngang 0,8 200 100 Cé 6 cim
5 | Béng hip, kho thude Ngang 0,8 75 30 C6 8 cdm
X Cita hing
1 | Gian bdch hod tdng hgp Ngang 0,8 150 75 Cé &6 cam
2 | Gian bdn VLXD, dé dién, vin Ngang 0,8 100 50 C6 8 cdm
phong pham
3 | Noi the tién, phong thii quy Ngang 0.8 100 75 C6 & cdm
4 | Kho San - 30 C6 8 cim
X Ciéa hang dn uéng v dich vy
1 | Phongin Ngang 0,8 100 50 C6 & cim
2 | Giao nhdn Ngang 0,8 100 50 Cé6 6 cim
3 |B&p Ngang 0,8 100 50 C6 8 cdm
4 | Kho San - 50 C6 6 cdm
5 |WC San 100 30 Diing dén
chéng
thAm nudc
- 6 | Higu cdt téc, udn t6c Ngang 0,8 100 75 C6 & cdm
7 | Chup dnh Ngang 0,8 100 50 C6 & cdm
8 [ Nhudm hip, iy, giit Ngang 0,8 100 75 C6 & cim
9 | May do C6 & cdm
a | Do tht Ditng 1,5 100 50 C6 & cim
b | Cit Ngang 0,8 300 150 C6 8 cim
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STT Tén phong Matstrdung | Fmin (u) Ghi chi
h, (m) Pén HQ | Bén NS
¢ | May Ngang 0,8 400 200 C6 & cim
d |Uihip Ngang 0.8 150 75 C6 & cim
10 | Cla hang stra chifa
a |Pdda Ngang 0,8 300 150 C6 & cim
b | DPddién Ngang 0,8 150 75 C6 & cim
¢ | Déng hé, kim hoan Ngang 0,8 300 150 C6 6 cim |
Tang cudng
den 1000
Lux
d | Mdy dnh Ngang 0,8 300 150 Cé & cim
11 | Cia hing bing dia Ngang 0,8 100 50 C6 6 cdm
X1 | Khdch san
I | Ti€ptin Ngang 0,8 100 50 Cé6 6 cim
2 | Gian bin hang my ngh¢ & db Ngang 0,8 100 50 C6 6 cdm
Ivu niém
3 | Phong dn Negang 0,8 100 50 Cé & cdm
4 | Phong chi¢u dai, hop Ngang 0,8 200 100 Cé & cim
5 | Vi rudng Ngang 0,8 75 30 Cé 6 cim
6 | Quiy bar Neang 0,8 100 50 Cé 6 cim
7 | Phong khdch Ngang 0,8 100 50 C6 & cim
& | Phong ngi Ngang 0.8 75 30 C6 8 cim
9 Phong nhin vién Ngang 0,8 75 30 C6 &6 cim
X1 | Nha &
1 | Phong &, bép Ngang 0,8 75 50 Cé & cim
2 | Hanh lang, WC Ngang 0.8 30 C6 & cim
X1 | Phong phu tro
1 | Hanh lang San - 75 C6 & cim
2 | Ciu thang Ngang 0,8 - 30 C6 8 cim
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Phu luc 1.12: Tiéu chuin chi€u sing nhin tao trong nha céng trinh thé thao

i
. - 2 2 Mat \j’ hv Emin isd
Cdc mén thé duc thé thao e ! Chf _:.0 Ghi chu
dung {m) Lux ! dudi P
Y &2 3 |
I - Cau ldng, béng rd, bong
chuyén, quan vot, bong da
Sén luyén [z;ip va\ thi dau Ngang 0 200 60 Cin dim bio b
¢6é < 800 chd ngdi khin gid Buing 2 75 chidu sing & hai
San luyén tip va thi ddu Ngang 0 300 60 bén mét phiang
6 800 chd ngdi khin gia Diing 2 100 qua truc doc san
San luyén tap va thi ddu Ngang 0 400 60
¢é > 800 chd ngdi khdn gid Ditng 2 150 B
1
2 - Béng bin ‘
| SinluyCn tap va thi ddu Ngang | 0.8 | 300 6o | Candambaodo
i i o Ay rol trén miat ban
¢ < 800 ché nedi khin gia . s
2 = va ¢dch mép bian
Sin luyén tap va thi dau Ngang 0.8 400 60 4m
¢é > 800 ¢hd ngdi khdn gid
3 - Didn kinh v cdc mén khac i
Sin tuyén tip va thi diu Ngang 0 150 60
<6 < 800 chd ngdi khén gid Can dimbao 4o
- T ) chi€u sing & hai
Sin luyt_:nﬁlap \i'a thi ddu Ngang 0 200 o0 bin mat phing
cO 800 chod ngﬁi khin glﬁ gua truc doc San
San luyén (ap vi thi ddu Ngang 0 300 60
¢6 > 800 chd ngdi khdn gid
14-Cy Qudc & Khi st dung
| Ndiiuyén (ip va thi diunhd | Ngang | 0 150 60 | chiCusinghon
- hgp 300 lux
Nai fuyén tdp va thi ddu ldn | Ngang 0 200 60
5 - B¢ bdi trong nha
i &n tip va thi da; Ngai . 5 A aw e oan
Sin luyén lip va\ -Lm diu gang Tu:n 150 60 Cin dim bio dé
¢0 < 800 chd ngdi khdn gia me_El chitu sdng & hai
nudc 5 < 2
bén mit phing
gua truc doc bé
San luyén tip va thi diu Ngang 0 200 60 bdi, khong gay
¢6 800 chd ngdi khin gid phin xa dnh sdng
— trén mét bé boi
Sin luyén tip va thi diu Ngang 0 400 60

¢6 > 800 chd ngdi khin gid
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6 - Caunhdy trong nhi Khi s dung
Noi luyén tip va thi dfu nhé | Ngang | 0 150 | 60 | chi€usdnghdn
. - hdp 300 lux
Not luyén tip va thi dduldn | Ngang 0 400 60
7 - Phong khdi dong 0 200 60

Phuy Iyc 1.13: Tiéu chudn chidu sang nhén tao trong nha sin xuit

B min (10X)
Tinh | Kich | i tong phin X Pén HQ Pén NS
chat thudc R T Mau
cbng | vitnhin C?Pg gitra vatﬂ‘nhm va sicnén| CS CS
vig¢e (mm) | ¢ fen hdn Cl’ilfl hén - }EZS
hdp S| nop | T
Rit | 0,01 I Nhé T6i | 2000 { 500 | 1000 | 200
chinh Sdng | 1500 | S00 | 750 | 200
xac Nhé-trung binh | T&i | 1000 | 400 | 500 | 200
Sing | 1000 | 400 | 500 | 200
Trung binh-16n T6i 750 300 400 100
Siang | 750 | 300 | 400 | 100
Lén T5i | 500 | 150 | 300 | 75
Sding | 500 | 150 | 300 | 75
400 | 100 | 200 | 50
Chinh |0,1+03| 1I Nh T6i | 750 | 200 | 400 | 100
xdc Sing | 500 150 | 300 75
cao Nhé-trung binh | T& | 500 | 150 | 300 | 75
Sing | 400 | 100 | 200 | 75
Trung binh-1én | T6i | 400 | 100 | 200 | 30
Sing | 300 | 100 | 100 | 50
Lén T&i 300 75 100 50
Sédng 200 50 75 30
Chink |05+ 1,0 III Nhé Tsi | 100 | 100 | 100 | 30
xdc Sdng | 100 100 100 30
Nhé-trung binh | T8i 100 | 100 | 100 | 30
Sdng | 75 75 75 20
Trung binh-16n Téi 75 75 75 20
Sdng 75 75 75 20
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E:min (lUX)

Tinh Kich Ci S ) :
chilt thde Aap : 11‘ urcAmg pihan Mau beén HQ Bén NS
A A . cong | gilfa vitnhinva |
cong | vatnhin . N sacnén | CS§ CS
A vigc nén han Cs b3 Cs
viée (mm) bon chung bon chung
Chinh
xdc 1=+10 v 75 75 50 20
vira
Thé sd >10 Vv 50 50 10 -
Quan
sat VI | Khong phu thudce 100 100 20 -
chung
Phu luc 1.14: Tiéu chuén chiéu sdng nhin tao dudng di
Cap dudng phd va | Luu lugng xe 16n nhi't trong thdi gian Ly Ey
quing trudng chi€u sdng (k& ci 2 chiéu xe/h) (Cd/m?) (Cd/m®)
A Trén 1000 +3000 1,0 15
Trén 500 +1000 0.7 10
Dudéi 500 0.4 6
B Trén 2000 1,0 10
Trén 1000 +2000 0,7 6
C Trén 500 -+1000 0.4 6
Trén 200 +500 0,2 4
Trén 200 0,2 4
Duéi 200 0,1 2

Phuy lyc 1.15: Tiéu chudn chi€u sdng nhan tao dudng phé cda CIE

B v
) o D6 | Chiss
Cép dong 5 .
e s . Ly x déng chéi
chiéu Loai duding Via ke 5 déu déu doc 16a
sing (Cd/m’) chung :
U, Uy G
A Puding quée 16 - 2 0,4 0,7 5
Pudng cao td¢c -
B Budng I6n Sdng 2 0,4 0,7 5
Pudng nhd T61 6
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bo .
. L0 D6 | ChisS
Cap L dong | 4ong | choi
chi€u Loai dudng Via he * ) déu diu dic 16a
sdng (Cd/m™) | chung '
U, Us G
C Pudng thanh phd hoic Sing 2 0,4 0,7 5
dudng nhéd
Pudng di b T&i 1 6
D Puding phd chinh phd budn | Sdng 2 0,4 0,7 4
bdn T&i
E Budng phu Séang 1 - 0,5
T61 0,5 5
Phu luc 1.16: Tiéu chudn chiéu séng khudn vién
STT P3i trong chifu sdng E(lux)
I Truimg hoc, vuon tré
| | Sin choi va tip thé duc 4
2 | Puting nhé, dudng din d&n cdc ngdi pha va sin nhé 2
11 Bénh vién
I | C8ng vao, khu ti€p nhin va thim hdi bénh nhan 3
2 | Dudng nhd, dudng din d€n cdc nha difu tri 2
3 Budng va sin dao chai 2
4 | Sin clia cdc khu nghi ngoi, gidi tr 3
{1 | Nha diéu dudng, nghi ngoi
1 | Céngvao 3
2 | Pudng nhd, dudng din dén cdc nha nghi, nha an, rap chi&€u phim va 2
cdc nha khac
3 Pudng chinh c6 cdy xanh 2
4 | Budng nhd c6 cdy xanh 4
5 | san 8 chifc cac trd choi, sin nghi ngoi, gidi tri, sin phia trude sin 4
khiu
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Phy luc 1.17: Tiéu chudn chi&u sing nhin tao céng trinh thé thao ngoai troi

Ghi chi

Cén dam bio db chi€u
sdng & hai bén mat
phing qua truc doc sdn

CAn dam bdo dd chiéu
sdng & hai bén mit
phing qua truc doc sin

Cén dédm bdo do chiéu
sing & hai bén mat
phing qua truc doc sin

Cin dam bio d6 chiu
sing & hai bén mat
phing qua truc doc sén

Cdc m6n thé duc thé thao Erin Mit st dung
lux
|1 - Béng d4
Sén luyén tap 50 Ngang - Mitsan
30 Ping < 15m
San thi ddu c6 < 5000 ¢hd ngdi | 100 | Ngang - Matsin
khdn gid 50 Bing < 15m
San thi d?fu ¢6 1 5000 dén 200 | Ngang - Mit sin
50000 ché ngdi khdn gid 75 Pitng < 15m
2 -Béng chuyén
San luyén tap va thi ddu nhd 50 Ngang - Mit sin
30 Pingtir 1 +5m
San thi ddu 16n 150 | Ngang - Mitsin
50 Bbungtirl +5m
3 -Béng rd
San luyén tdp va thi ddu nhd 50 Ngang - Mit sin
30 Pifng i 2,5 m
Sin thi ddu 16n 150 | Ngang - Mit sdn
50 Btngtr 2,5 m
4 - Quin vagt
Sén luyén (dp va thi ddu nhd 100 | Ngang - Mitsin
50 Pingtr <5m
San thi ddu Idn 150 | Ngang-Mitsén
75 Pingtr <5m
5- Bailéi
Séan luyén tdp va thi ddu nhd 100 | Ngang - Mat nudc
50
Sin thi diu 1én 150 | Ngang - Mit sin
75 | DPimgti <5m

Cin ddm bdo dd chiéu
sing ¢ hai bén mit
phdng qua truc doc bé
boi, khéng giy phin xa
dnh sdng trén mit bé
boi
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Phu lyc 1.18: Tiéu chuén chidu sang mit chinh toa nha va cong trinh ki&€n tric

Vit liéu 8p trai hodc mau son chinh Hé s8 phdn xa E;, (lux) khi I, (Cd/ m®)
ctia tod nhi va cOng trinh kién tric ciia vatliéu <1 1-5 55
P4 hoa tring, gach men tring, vt
3 & 5 rang, via > 0,6 20 30 50
tring
Vira xd ing, h tring, h g8
J’t Xam sang, gach trang, gach gom 0,45 06 30 50 75
tring
Sfm xa'rr’1, gfmh I,nﬁ}.]-dé cit k&t mau 0.35 - 0.45 50 75 100
vang, dd hoc, da véi
h: e ~ 3 -
San ?(anl} t arll, g0 mau tham, da 0.13— 0.3 75 100 150
granit mau tham
- A h : Fe
So"nh,mau thim, hat vun méu den, d4 <015 100 150 200
phién, tebrado

Phu luc 1.19: Tiéu chudn chi€u sing tugng dai, dai phun nude

o . Hé 56 phin xa Eu (lux) khi I, (Cd/m®)
Vit liéu cia tugng dai e aqeal
coa vitliéu <1 I—5 -5
Thach cao, gach men mau sdng > 0,6 20 30 50
Bé& tong mau sdng va xdm sdng 0,45-0,6 30 50 75
D4 granit va bétd au x4 A
a Dra‘ml v}a bétdng mau xdm, dd 0.35 — 0,45 <0 75 100
hoa mau xam
P4 tdng, dd hoa mau thim 0,13-03 75 100 150
Mi)c déng den, gang, tebrado mau <0.15 100 150 200
tham
Phy Iuc 1.20: H& s6 dy trit K
, $& 14n lau béng dén Hg s6 K
Tinh chit cong trinh 0 fan fau bong 7e
trong mot thing Pen HQ | PBénNS
Phong nhiéu bui, khéi 2 1,7
Phong bui khéi trung binh 1,8 1,5
Phong it bui khéi [,5 1.3




Phu luc 1.21: Béing tra hé sd I¢i dung quang thong u

Chi "
& Prr | 0,70 pr | 0,50 pr ! 0,30
Loai chup dén hinh -
phong Pig ‘ Prg Pig
» 0,50 0,30/0,10|0,500,300,10 0,50 | 0,30 | 0,10
True chidu 06 |036 031 028|035 031 028035 031 028
‘ 0,8 1045 040 037|044 040 037|044 040 037
1,0 | 049 045 040049 0,44 040|046 043 040
1,25 | 0,55 049 046|053 049 045052 048 045
1,5 [0,58 0,54 049|057 0,53 049055 052 0,49
2,0 10,64 059 055061 058 055|060 0,56 0,54
2,5 0,68 0,61 060065 062 059|064 061 0,58
3,0 0,70 065 062|067 064 061|065 063 0,61
40 0,73 0,70 0,67 (0,70 0,67 0,65 0,67 066 0,63
-/ 50 10,75 0,72 0,690,773 0,70 0,67 | 0,70 0,68 0,66
Trye chiéu 0,6 |021 0,18 0,6 021 0,18 0,16 0,20 0,18 0,16
0,8 |028 024 022027 024 022026 024 0,22
1,0 10,32 0,29 0,26 0,31 0,28 026|030 0,27 0,25
1,25 10,35 0,32 029034 031 029032 030 029
1,5 |037 034 031|036 033 031034 032 030
20 |041 037 035|039 037 034|038 036 034
25 |043 040 038|042 0,39 037|040 0,38 0,37
30 (045 042 040|044 041 040042 040 0,39
40 |047 044 043|046 044 042044 042 041
50 {049 046 0451047 046 044|046 044 043
Truc chiéu 06 (029 024 019]027 022 019|024 021 0,19
Huynh quang trin 0,8 (037 0,31 027|035 030 025)031 028 029
1,0 {044 0,37 033|040 035 031035 032 0,30
1,25 10,49 0,42 (,38/045 040 0,36|0,39 0,36 0,33
/ 1,5 (054 047 042|050 044 040|043 040 0,37
2,0 |0,60 049 047|054 049 045048 045 041
25 |0,64 057 053|057 0,53 049|052 048 045
30 067 061 057060 0,57 053|056 052 049 |
40 10,71 066 062|064 061 057059 0,55 0,51
50 (0,74 0,70 0,66 0,68 0,64 061|062 058 0,52
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Chi

| e 1070 op | 0,50 or | 030
Loai chup dén hinh
phong P Prg Pig
@ 0,50 10,30 | 0,10 | 0,50 | 0,30 { 0,10 | 0,50 | 0,30 | 0,10 |
Truc chiéu 0,6 (0,27 0,24 022026 0,24 0,22 026 0,24 0,22
Bé&n rong chup nhua 0,8 (032 0,30 0,27 032 0,29 0,27 031 029 0,27
md 1,0 | 035 032 030035 0,32 0,30|0,3¢4 0,31 0,30
1,25 10,38 0,35 032038 0,35 0,32 0,38 0,35 0,33
1,5 0,41 038 036|040 0,38 035|040 0,37 0,35
20 045 042 040|043 041 039043 040 0,39
25 047 043 042|045 043 041|045 042 041
30 |048 045 044|047 045 043|040 044 042
40 049 047 046048 047 0,45 10,47 045 044
50 1050 049 048049 048 047|048 047 046
Truc chi€u 06 |027 02t 0,180,224 020 018022 0,19 0,17
Pén 6ng trong bao 0,8 (034 0,29 026032 028 025029 026 0724
nhya m&, den NS, den |y 0 140 035 031]037 035 030|033 030 028
CP chup bdn clu
1,25 10,44 039 035040 036 033036 033 03]
15 (0,47 042 038043 0,39 036038 035 0,35
20 0,52 047 044|047 044 041|041 039 0,37
25 0,55 0,51 0,480,550 047 044|044 042 040
3.0 |0,58 0,54 0,510,552 0,49 047047 045 0,43
40 |o061 057 054055 0,52 0,500,50 047 0,45
50 0,63 0,59 0,570,557 055 053051 049 047
0,6 {024 021 019023 021 019023 0,20 0,19
0.8 |030 027 024|029 026 024029 0,26 0,24
1,0 1033 030 027|032 029 027|032 0,29 0,27
1,25 | 036 0,33 030035 032 0,30 0,35 0,32 0,30
HO2béneskinh | L5 039 036 033038 035 033038 034 033
2.0 1043 0,39 037041 039 036 0,40 0,37 0,36
25 (045 041 039043 0401 039 0,42 040 0,38 '
3,0 1046 043 041 044 0,42 041043 042 040
Pén béng 16ng 40 (049 045 044046 045 043045 044 042
50 (0,530 0,47 046|049 0,47 0451047 045 044
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I |
’F 5O ‘ P | 0,70 Pre | 0,50 I Pur 0,30 |
‘ Loai chup den hinh ‘
.i J phong Pte Pig Pig
¢ [050[030]0.10050]030(0,10]0.50]0,30 0.0
Toan chi€u 06 |023 0,18 0,14|020 06,16 0,12 0,17 G,i4 0,11

08 1030 0,24 020027 022 016[022 0,19 0,16
1,0 {036 029 025|031 026 022026 023 0,19
1,25 [ 041 034 029035 030 026|029 026 0,22
1,5 (045 0,39 033]039 0,34 030|031 028 0,25
2,0 1050 0,45 040043 038 034:034 032 029
25 1054 049 044046 042 038|037 035 032
3.0 |0,57 0,52 048|049 045 042|040 038 034
4,0 10,60 0,56 0,520,552 048 046043 041 0,37
50 1063 060 056|054 051 049045 043 040

Gidn chidu 0,6 1007 005 004004 0,03
0,8 | 009 007 006,006 0,05
o ”f’f}}"*‘ 1,0 [ 0,11 0,09 008|008 0,07
T "”?':ii’f"{‘f 125 0,13 0,11 009|009 0,08
1,5 10,14 0,12 0,10]0,10 0,09
20 10,16 014 0,12 0,11 0,10
2,5 1017 0,15 0,140,112 0,11
30 (0,18 0,16 0,15[0,12 0,1t
4,0 019 018 0,16 0,13 0,12
50 (0,20 0,19 017|014 0,13
Gian chidu 06 1020 0,15 0,12
08 028 024 0,20
1.0 {034 0727 021
125 1037 0,34 031
1,5 | 040 036 0,34
20 1045 042 039
25 1047 044 042
30 | 049 046 044
40 052 049 047
50 10,54 051 0,49

\"*;\1%}«,&%3{*@\‘%;“x."«u.
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Phu luc 1.22

a) Pén compact 4p trin mau bac s§
W2131L2 x 9W PL, mau ving s&
W2I32L 2 x 9W PL

b) Bén compact 4p trin mau bac s§
W31411.2 x 26W PLC, mau vang
s8 W3142L 2 x 26W PLC

¢) P&n metal halide 4nh sdng sim
ma hiéu M171-172, cé
Tm = 3000 °K cong suit 70 - 150W
hodc M171-172 cOng suit
70 -150W, F; = 12000 lm

d) Pén metal halide dnh sdng sim c6
Tm = 4300 °K v& bac mi hiéu
M271 - cong sudt 70W hodt vo
vang mi hiéu M272 cdng suit
100 -175W, Fy = 5000 Im
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| 192

1 Fall
$hietding Angle 30"

W2121L

LO.R. 582%
Lamp: Lumen Hating 60C LM3

W3l41L

LO.R 48.1%

LO.R 65.6%

Lamp: Lumer Rating 120Q0 LMS
M271-70
N
400 60
[ £ - ,
S
- .\ 00
* 200
I
f »
LO.R 62%
Shlekiing Angies 40" Lamp: Lumen Rating 5080 LZS




a) Pén nung sdng trong chup mé hiéu
M?221-50, cong suidt SO0W
Fs=1900Im

b) Bén nung sing trong chup mi hiéu
M221-80, cdng suit 80W
F; = 3200Im

c) Bén nung sdng trong chup ma hi€u
M351-80, cdng sudt 80W
Fq = 3300Im

d) Dén nung sdng trong chup ma hiéu
M351-80, cdng sudt 80W
Fy = 6300Im

Phu luc 1.23

WMZ221-50

216w

Shielding Angles 40°

LQ.R. 60.5%
Lawnp: Lumen Rating 1500 LMS

1M221.89

80

400 40

1200

0 30

LO.R. 62.0%
Lamp: Luten Rating 3200 LS

LOR 54.1% .
Laang: Lumen Rating 33001 M5

Shiedding Angles 40°

M351-125

LOR, 54.i%
Lamp: Liemen Rating 530C LMS
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a) Pén CP trong chup mi hidu M191
hode M-192, cOng sudt 1x13W
Fy = 900 Im

b) B&n CP trong chup ma higu
M210lhoic M2102, cOng suit
2x I3WF; =2 %900 Im

c) Bé&n CP trong chup mi hiéu M3111
hodc M3112, cdng sudt 2 x 18W
Fi=2x12001m

d) Dén CP trong chyp md hi¢u M3121]
hode M3122, cOng sudt 4 x 9W
Fy =4 x 600 Im
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90

190 60
700
30
0 30
LOR, 55.7%
Lasnp: Lusen Rating 590G LMS
MZ101
%0
700 &
300
600
0 30
LC.R 58.1%
Larmc Lumen Rating 900 LMS
M3111
90
200
80
400
600
0 30
LO.R. 57.6%
Lumge Lurien Rating 1200

LOR, 64.9%
Lamep; Lumen Rating 800 LIS




a) Bén CP trong chup mi hiéu
M2131L hoic M2132L, cong sudl
2 x 9W, Fy = 2 x 600 Im

b) Bén CP trong chup ma hicu
M2101Lhoic M2102L, cOng sudt 2
x13W, Fy =2 x 900 Im

¢) Bén CP trong chup mi hiéu
M3111L hosic M3112L, c6ng sudt
2x 18W,F;=2x 1200 Im

d) Bén CP wong chup mi hiu
M3141L hodc M3142L, cOng suilt
2x25W,F;=2x 1800 Im

Phu luc 1.25

’ 241
i

M2131L
I 50
J : = [
! 80
' 1R L
196
2% ‘
300
0 30
LO.R S00%
Shieiing Angias 30 Lampe Lurmin Reting 530 LIS
M210IL
9%
1
/ 60
r’ 200
195
| 218 [
| 1 300
a0
LOK 52.5%
Shickling Angh 30" Eatmgz e Rirting 500 LVS
M2111L
%
2
50
400

220
241

Shiking Ang 30"

LOR. 47.5%
Larngs Limgn Rrilng 160 UAS
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Phu Iyc 1.26: Dén trong chup van nang
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Phu luc 1.27: Pén trong chup van ning bén dudi ¢é6 kinh mo
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Phu luc 1.28: Chup chiéu sdu vira
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Phuy lyc 1.29: Chup chiéu siu
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Phu lyc 1.32: Bén huynh quang trong chup xuong ci
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Phu luc 1.34: Pén haynh quang tran khong chup
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Phy luc 1.36: R - Ty s§ gii¥a dg roi trung binh va d6 chéi trung binh
theo tiéu chudn cia CIE

Tri s R
Kifu chup d&n | Mit dudng béldng M4t dubng nhua Mat dudng lat
Sach Do Sing | Trung binh | T&i1 dd
Chin sing 12 14 14 20 25 (8
Bin chin sdng 8 10 10 14 14 13
Phu lyc 1.37: Hé s6 v,
e P | Do | g o | 258
3000 0,95 0,90 0,85 0,85
6000 0,90 0,85 0,80 0,80
9000 0,85 0,80 0,75 -

Phu luc 1.38: Hé s8 v,

M®éi rudng khong khi Pén khéng chup Peén ¢é chup
Bin 0,65 0,70
Sach 0,90 0,95

Phu luc 1.39: Pb thin =f (£ ; ¢)
d6i vdi dén pha 1000W 220V
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Phu luc 1.40: Bé thin

ddi vdi dén pha 500W =220V
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Phu luc 1.42: D6 thi E =£ (8, E)
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Phu luc 1.43: Bidu dé cung dé sing cia deén pha
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Phu luc 2.1: Thong s& ky thuit ctia may bi€n 4p ha 4p do ABB san xuat

) . Sn h ien 4
23:? Diék% ip 1;21;;?:: T(r)lgﬁrz ’ B;Za’: ' \K_ichhthu‘(jc E;’:g
KVA DPo%(W) D;,: ;f(w) r{}ii: Dai-Rong-Cao ke
315 | 35004 150 200 45 890-680-1310 420
22104 200 1250 4 860-705-1325 510
35/0,4 240 1250 45 920-730-1365 467
75 | 35/0.4 280 1400 45 920-730-1255 525
o L2204 30 2050 4 900-730-1365 630
35/04 | 360 2050 45 | 1010-750-1445 695
o L2204 | 500 2950 4 1260-770-1420 820
35/0,4 530 2050 45 | 1160-765-1495 945
o L2204 530 3150 4 1260-770-1420 830
35/0,4 530 3150 45 | 1160-765-1495 068
22/0.4 530 3450 4 1290-780-1450 885
200 504 600 3450 45 | 1350-815-1530 | 1040
b 2204 640 4100 4 1370-820- 1485 1130
35/0,4 630 4100 45 | 1430-860-1550 | 1166
2004 | 720 4850 4 1380-865-1525 1275
S R 800 4850 45 | 1470-870-1605 1402
22004 | 740 5750 4 | 1620-1055-1500 | 1440
00 504 920 5750 45 | 1640-1040-1630 | 1650
204 | 1000 7000 4 1535-930-1625 1695
00 Ts0a | 1150 7000 45 | 1585-930-1625 1695
22/04 | 1200 8200 4 1570-940-1670 | 1970
0 504 | 1300 8200 45 | 1620-040-1750 | 2218
22004 | 1400 10500 5 1770-1075-1695 | 2520
00 M504 | 1520 10500 55 | 1750-1020-1755 | 2420
204 | 1750 10500 5 1770-1075-1695 | 2910
000 S0 | 1900 10500 | 5.5 | 1840-1080-1900 | 3051
>1000 Sin xuvdt theo don dat hang
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Phu luc 2.2: Mdy bi€n d4p cdéng suit Ién cila hing Huyndai

Dlzrﬁ/%\}lf)ng Kich thudc (mm) Trong lugng
Dai Réng Cao (kg)
15/20 5600 4000 5300 48000
20/25 5700 4100 5450 54000
25730 5850 4200 5600 62000
30/40 6000 4300 5750 72000
45/60 6300 4500 5950 84000
60/80 6600 4700 6150 100000

Phu luc 2.3: Théng s6 k§ thuit cia mdy phat dién diezel Hifu Toan

Model HT5113 | HTS5115 | HT5121 | HT5125 | HT5130
Kigu M4y phit dién ddng bd ba ph‘a,khéng chdi than,
o ddng kich tir,ty ddng diéu chinh dién dp

- Tan s6 (Hz) 50
5 6 |kva | 150 165 235 275 330
fé Cong | 42 | kW 120 132 188 220 264
> | sudt |pien [KVA | 130 150 210 250 300
= we | kW | 104 120 168 200 240

Mitc dién 4p (V) 110/220V, 115/230V; 220/380V; 240/415V
S& pha-S& day-cosg 3 pha —4 diy -0,8
Model 8061Sri26 | 8061Sri27 | 8361Sri26 | 8210Sri25 | 8210Sri26
Kidu Diezel 4 thi, xi{anh d}?n% bu(‘in% ddt thong nhat
lAim mdt bang nudc
$6 xilanh 6 6 6 6 6
g Ts; | HP 179 197 279 330 395
£ [Cong | 9 kW | 132 145 205 243 291
sudl |yian| HP 155 180 251 300 359
we | kw 114 132 185 221 264
Bo didu t&c ' Dién
Kiéu khdi dong DC 24V

’ Dai mm 2230 2630 2630 3065 3331
:;;‘;hc Rong mm 730 730 730 1155 1270
Cao mm 1356 1567 1567 2052 2137
Trong lugng kg 1355 1500 1730 2850 3000
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Cong sudt may phé!: dién tir 200 KW dén 4440 kW

Phu luc 2.4: Théng s6 k¥ thuit ctia may phat dién diezel Huyndai.

(Tai liéu nay chi ghi mdt vai loai lam thi du)

Model HEG- | HEG- HEG- HEG- HEG-
200S | 4008 6008 800S 15008
Kidu M4y phdt dién ddng bo ba pha, khéng chdi than,
tur'dong kich tir, tw dong diéu chinh dién dp
& Tan 8 (Hz) 50
5 3
5 | Cong Toida | kW | 200 400 600 800 1500
S| SU&L | lignwe ! kW | 180 350 545 725 1250
N
=
. 208/120V,115/230V;
- d -~ rd » 1
Muc dien dp (V) 380/220V:480/277;3300;6600; 11000V
S& pha-$8 diy-cosg 3 pha —4 diy -0,8
Model LT KTA VTA QST KTTA
10-GI | 19G2 28G5 30G2 50G2
2 Diczel 4 thi, xilanh ding, budng d&t thdng nhat
Kién N P .
lam mat bang nuGe
3 S$& xilanh I-6 6 V-12 V-12 V-16
[=Y4}
& | Cong | T6ida | BHP | 380 600 900 1200 2220
SUat | Liéntuc | BHP | 345 525 815 1085 1855
B& diéu tdc bién
Nguon V/AH DC 24V/200 DC 24/400
khdi dong '
Dai mm | 3404 | 4065 4305 4260 5652
Kich Rong mm | 1194 | 1461 1830 1743 2248
thudc
Cao mm | 1927 2356 2280 2321 2507
Téng trong lugng ke | 3740. | 5960 9311 10341 14370

Cong suat tdi dién clia dutng day tdng khi cip dién 4p cla dudng ddy tdng.
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Phu luc 2.5: UPS cong suit In

C(“)rlg Déng vao va ra (A)
;;ﬁ; Mach 1 véi acquy 3 pha 400V Ma cl;gi hodc | Dong acquy I,
mic
(KVA) Nap lai cho thdi ky du phong | 3 pha 400C
Troi I
10 phiit 15-30 phut
40 70 86 87,6 60,5 109
60 100 123 127 91 160
80 133 158 164 121 212
100 164 198 200 151 255
120 197 240 244 182 317
160 261 317 322 243 422
200 325 395 402 304 527
250 405 493 500 360 638
300 485 590 599 456 790
400 646 793 806 608 1050
500 8§14 990 1005 760 1300
600 967 1080 1200 912 1561
800 1290 1648 1548 1215 2082

Phu luc 3.1: Sui't phu tai tinh todn cia ciin hg

4

" Suit phy i tinh todn ( kW) khi ¢6 cin ho

Pic diém cin ho
1-3 5 10 ‘ 20 30 40 60 | =100
C6 b&p dién 4 248 | 1,88 1,6 14 1,32 1,2 1,12
C6 céc loai b&p khdc 2.5 1,75 | 1,55 | 1,25 | 1,12 |} 1,07 | 1,05 | 1,02
Phu luc 3.2: Hé s6 k. ctia thang may
$& thang m4dy dit trong cong trinh Hé s K.
Tit 1 dén 2
TU3dén 4 0,9
T 4 trG 1&n 0,8 - 0,6
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Phu luc 3.3: He s6 ky. clia cdng trinh c6 thang may
S6 tine Hé s8 yéu cdu k. khi s§ thang mdy la
2 3 4 5 6 7 8 9 10

6 dén 7 0,85 | 0,70 | 0,55 | 0,55 | 0,45 0,45 0,42 | 0,40 | 0,38

8 dén 9 0,90 | 0,75 { 0,65 | 0,60 | 0,55 0,50 0,45 | 0,42 | 0,40
10dén 11 0,95 | 0,80 | 0,70 | 0,63 | 0,56 0,52 0,48 | 0,45 | 0,42
12 dén 13 1 0,85 | 0,73 0,65 | 0,58 0,55 0,50 | 0,47 | 0,44
14 d&n 15 1 0970851075 10,70 0,66 0,60 | 0,58 | 0,56

Phu luc 3.4: Chiéu dai dudng day tai dién theo cip dién ap

Pién ip dudng e e en R o . Khodng cich
day (kV) Loai duding diy dién Codng suat tai (kW) (i dién (km)
BDK <75 0,15
0,22 -
Cdp ngam < 100 (,20
PDK <100 0,25
0,38 -
Cip ngam < 175 0,35
10 bDK < 2000 5-10
10 Cép ngim < 3000 8
PDK < 3000 §-15
15
Cédp ngim < 5000 20
35 BDK 2000 - 10000 20-50
110 PDK 15000 - 50000 50-150
220 BDK 100000 - 150000 160 - 300

Ghi chi: DDK la dudng ddy trén khéng : Ddy dén mdc trén sit dd treo trén cdc try
dién, di trong khong khi. Cdp ngdm: Puong ddy cdp chén ngdm trong dét
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Phu lyc 3.5: Dong dién lién tuc cho phép ddi v6i day din day

boc rudt dong cach dién cao su hodic PVC (CVV)

Déng dién lién tuc cho phép (A)

Ti€t dién Day dit chung trong mot Ong
day (mm®) Dﬁfﬂ 2diy mét | 3diymdt | 4 ddy mot | | diyhai | 1dayba

rudt rudt rudt ruét rudt

0.5 11 - - - - -

0,75 15 - - - - -
1,0 17 16 15 14 15 14
1,5 23 19 17 16 18 15
2.5 30 27 25 25 25 21
4 41 38 35 30 32 27
6 50 46 42 40 40 34
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 . 115 125 100
50 215 185 170 150 160 135
70 270 25 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
150 440 360 330 - - ;
185 510 ; . i ] ]
240 603 - ] ] _ ]
300 695 ; . ] ] )
400 830 . ] ] ] ]
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Phu luc 3.6: Dong dién lién tuc cho phép ddi véi day din rudt dong
cédch dién cao su trong v6 bdo vé biing kim loai va cdp rudt dong
¢6 cdch dién cao su trong vo chi, PYC hoic cao su, ¢6 hodic khéng cé dai thép

Dong dién lién tuc cho phép (A)

Diy din va cdp

dﬁglf[(iﬁg) Mot rudt Hai rudt Ba rudt
Khi dat frong

Khéng khi Khéng khi bt Khéng khi bat
1,5 23 19 33 19 27
2.5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 170 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -

Phu luc 3.7: Dong dién lién tuc cho phép déi vdi diy dan
diy boc rudt nhom cach dién cao su hodc PVC (VVA)

Dong dién lién tuc cho phép (A)

Day dit chung trong mot 8ng

Tict dién -
day (mm’) Da}f@da‘ 2 ddy mot | 3ddy mot | 4daymét | 1ddyhai | 1ddyba
rudt rudt rudt rut rudt
R 24 20 19 19 19 16
4 32 28 28 23 25 21
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Tiét dién

Dong dién lién tye cho phép (A)

Day dat chung trong mot 6ng

46y (mm’) Dagéda[ 2daymét | 3diy mét | 4ddy moL | 1ddy hai | 1 day ba
rudit rudt rudt rudt rudi
6 33 36 32 30 31 26
10 60 50 47 39 42 38
16 75 60 60 55 60 55
25 105 85 80 70 75 65
35 130 100 95 85 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
95 255 215 200 175 190 165
120 295 245 220 200 230 190
150 340 275 255 - - -
185 390 - - - - -
240 465 - - - - -
300 535 - - - - -
400 645 - - - - .

Phu lyc 3.8: Dong dién tién tyuc cho phép
ddi vdi cdp ruét nhém cdch dién cao su hodc chit déo ¢6 vé chi, PVC
hodc cao su, cé6 hoic khong cé dai thép

Tiét dién

Dong dién lién tuc cho phép (A)

Diy din va cdp

R 2 Mot rudi Hai rudt Ba rudt
ddy (mm”)
Khi dit trong

Khéng khi Khéng khi Pat Khdng khi Dit

2,5 23 21 34 19 29

4 31 29 42 27 38

6 38 38 35 32 46

10 60 55 80 42 70
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Dong dién lién tuc cho phép (A)
Diy din va cdp
d?ft(iﬁ’;) Mot rude Hai rudt Ba rudt
Khi dit trong
Khéng khi Khéng khi Pal Khéng khi DAt
16 75 70 105 60 90
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135. 205 110 175
70 210 165 245 140 210
95 250 200 2935 170 - 255
120 295 230 340 200 295
150 340 270 390 235 335
185 390 310 440 270 385
240 465 - - - -
Phu [uc 3.9 : Dong dién lién tuc cho phép
ddi véi day din rudt dong boc mét 16p PVC (CV)
Ti€t dién day Dong dién lién tuc Ti€t dién ddy Dong dién lién tuc
(mm?) cho phép (A) (mm®) cho phép (A)

1 6 25 125

1,5 10 35 150

2,5 15 50 190

4 25 70 240

6 35 95 290

10 60 120 340

16 90
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Phu luc 3.10: Chi tiéu ch(_)n‘c('_‘)t

Kich thude (mm) S6 Trong Trong
C oA lrgng . lrgng
Loai cdt ) lvgng phan thé
cach BTCT(ke) cp
h d hu a dlél’l g (kg)
Trung gian 7130 | 400 | 1600 - 5 525 7.92
Trung gian chd | 7130 574 1600 - 10 252 17.68
giao nhau
Néo 7130 400 1600 3100 10 1050 62.07
Gde néo 7100 400 1600 3100 10 1050 61.71
Néo ré nhdnh 6930 660 1600 3100 10 1050 54.74
Cot cudi 7100 400 1600 | 3100 5 1050 45.16
Vudt trung gian | 8460 800 1800 - 10 1125 26.91
Vugt r& nhdnh | 8460 800 1800 3850 20 2250 81.40
: Phu lue 3.11; Chon tiét dién diy theo d6 bén co
] Ti€t dién diy (mm”)
Pic diém cia DDK
A AC,As TK (Thép)
Trén cdc khodng cot thong thudng cia PDK 35 25 25
T’ren ca;: kh\oang co_t cia PDK vudt séng, kénh 70 25 25
¢6 thuyén bé qua lai
Trén cdc khodng c¢6t cia PDK vudt cdc cong trinh
- Diy thdng tin 70 35
= X s . N . : Khén
- Ong din ndi vao cdc dudng cdp vin chuyén 70 35 cho phgp
- Duding sit 70 35
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Phuy luc 3.12: Cdc kich thuéc t8i thi€u cda cdng trinh cdp

Kich thude ti thi€u khi dit cdp
(mn1)
Tén cdc kich thudc N
Trong him cap Trong
va gian cdp muong cip
Chidu cao 1800 Khong
quy dinh
Khodng cdch ngang gita | khi dat gid dd hai bén 1000 300
cdc gid dg Khi dat gid d3 mot bén 900 300
Khodng cich thing difng gilta cdc gid 48 ngang :
a) Khi gid d3 ¢6 tir 2dén | - Piéndp 10 kV 200 150
4 cdp lye: - Dién 4p dén 35 kV 250 200
0,6 chi¢u dai congson gid d3 ‘
b} Khi gid d8 c6 rén 4 - D31 véi cap luc dién 4p 300 250
cap luc 1Hokv ' 100 100
- B3i v6i cdp kiém tra va
cdp théng tin lién lac
Kho#dng cich ngang giita cdc gid 43 theo chiéu dai cOng 800 - 1000 800 - 1000
{rinh
Khodng cich thing ding va khodng cdch nim ngang Khong nhé hon
gilta cdc cap lyc (Pién dp 10 kV dén 35kV) dudng kinh cdp nhd nhalt
Klzoang cdch nim ngang gilfa cac cdp kiém tra va cap Khéng quy dinh
théng tin

Phu luc 3.13: Bang chon aptomit (cau dao ty ddng cia CLIPSAL)

CB - loai 1 cuc

Dong cit (A) Dong dién dinh mifc (A) M3 s§
06 L4-06/1/C
10 L4-10/1/C
16 L4-16/1/C
20 L4-20/1/C
4.500 25 L4-25/1/C
32 1L.4-32/1/C
40 L4-40/1/C
50 L7-50/1/C
63 L7-63/1/C
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CB - loai 2 cuc

Dong cit (A) Déng dién dinh mic (A) M3 s8
10 1L4-10/2/C
16 1.4-16/2/C
20 1.4-20/2/C
4300 25 L4-25/2/C
32 14-32/2/C
40 L4-40/2/C
50 L7-50/2/C
10000 63 L7-63/2/C
Loai 3 cuc '
Dong cit (A) Dong dién dinh mic (A) M3 s8
10 L4-10/3/C
16 - L4-16/3/C
20 L.4-20/3/C
4200 25 1.4-25/3/C
32 L4-32/3/C
40 L4-40/3/C
16000 50 L7-50/3/C
63 L7-63/3/C
Phu luc 3.14: Céc théng s6 ciia cau dao chdng ro
-Céu daorch(")'ng ro (RCD) 2 cuc [EC1008
Dong rd (A) | Dong dién dinh midc (A) M3 s8
25 F7-25/2/0,03
40 F7-40/2/0,03
30 63 F7-63/2/0,03
80 F7-80/2/0,03
100 FN-100/2/0,03
100 25 F7-25/2/0,1
40 F7-40/2/0,1
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63 F7-63/2/0,1
80 F7-80/2/0,1
160 FN-100/2/0,1
40 F7-40/2/0,3
* 300 63 F7-63/2/0,3
80 F7-80/2/0,3
100 FN-100/2/0,3
Ciu dao chéng rd (rcd) 4 cuc IEC1008
Dong rd | Ddng dién dinh miic M4 s8
(A) (A)
25 F7-25/4/0,03
40 F7-40/4/0,03
30 63 F7-63/4/0,03
- 80 F7-80/4/0,03
gk EF 100 EN-100/4/0,03
25 F7-25/4/0,1
40 F7-40/4/0,1
100 63 F7-63/4/0,1
80 F7-80/4/0,1
100 FN-100/4/0,1
40 F7-40//0,3
300 63 F7-63/4/0,3
. 80 F7-80/4/0,3
100 FN-100/4/0,3
Ciu dao chéng rd ¢6 bdo v& qua tdi (rcbo) loai 2 cue ‘IEC1009
Dongrd | Dong dién dinh mic Mi s8
(A) (A)
16 FL7-16/1N/003/C
20 FL7-20/1N/003/C
30 25 FL7-25/1N/003/C
32 FL7-32/1N/003/C |
40 FL7-40/1N/003/C
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Phu luc 3.15: T phéan phdi dién loai nhé

Ti phan phdi bing nhya loai 4 CC (chita 4 CB don cuc +1CB 2 cuc)

Khd ning Kich thudc L

chia Cao x Rong x Sdu Ma 50
1 133 x 35 x 69 4CCICM
2 133 % 53 x 69 4CC2CM
3 133x70x69 4CC3CM
4 | 153 x88x69 4CC4CM
6 153 x 130 x 69 4CC6CM

Loai EMC (chta tir 2 CB d&n 17 CB don cuc)
Khi ning Kich thudc Mi s8

chifa Caox Rdng x Sau
2 210 x 130 x 62 EMC2PL
3 210 % 130 x 62 EMC3PL
4 210 x 130 x 62 EMC4PL
6 210 x 200 x 62 EMC6PL
9 210 x 271 x 62 EMCYPL
13 210 x 345 x 62 EMCI3PL
17 210 x 422 x 62 EMCI17PL

Td 4m twdng loai E4FC
3 ni Kich thuéc
m=d Kh(;lgzng Cao x Réng x Siu M 5§

8 215 x 255 x 105 E4FCSL
12 215 x 325 % 106 E4FCI2L
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Phu luc 3.16: Ta dién tdng trong céng trinh leai 16n

T phin phdi loai khéng ding cdu dao téng

Khé ning Kich thudc Ma s§
chita Cao x Réng x Sau
12 538 x 356 x 137 CTDBAO4SG
18 412 x 356 x 137 CTDBAQOGSG
24 466 x 356 x 137 CTDBAOSSG
36 575 x 356 x 137 CTDBA12SG
42 628 x 356 x 137 CTDBAI14SG
T4 phén ph6i loai ¢6 ding ciu dao tdng
M(;CB Kha ning Kich thudce M3 &
ong chifa Cao x Rong x Siu
12 539 x 356 x 137 CTDBAOQ4/1008G
18 592 % 356 x 137 CTDBAQ06/100SG
100 24 646 x 356 x 137 CTDBAOS/100SG
36 754 x 356 % 137 CTDBA12/1005G
42 809 x 356 x 137 CTDBAI14/1008G
12 518 x 356 x 137 CTDBAD4/1255G
18 572 x 356 % 137 CTDBAOQ6/1255G
125 24 626 x 356 x 137 CTDBAO8/1255G
36 734 x 356 x 137 CTDBAI12/1258G
42 790 x 356 x 137 CTDBA14/12558G
12 508 x 356 x 137 CTDBAOG4/160SG
18 653 x 356 x 137 CTDBAO6/160SG
160 24 706 x 356 x 137 CTDBAO8/1605G
36 816 x 356 x 137 CTDBA12/160SG
42 867 x 356 » 137 CTDBA14/1605G
Ti phén phdi loai khong c6 thanh phdn pha
Kh4 ning Kich thudc M4 s&
- chifa Cao x ROng x
S8 cuc Siu
r 48 567 x 356 x 137 CDRB48SG

ot S
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Phu lyc 3.17: Tén that dién dp cho phép

Céng sudl ciia

Té&n thit dién d4p DU %

mdy bi€n dp .I;Udi, Ludi dong luc &chi€u sdng
ngudn (KVA) chiéu sing
cosp=1 0,81 <cosp<1 | 0,71<cos ¢ <0,8 | 0,6]l<cos ¢ <0,7

Tit 10 dén 20 4,5 3.0 2,5 2,5
Tir 30 dén 50 5,0 35 3.0 2,5
Tir 75 dén 100 5,0 3.5 3,0 2,5
Tir 150 d&n 250 6,0 4,5 4,0 3,0
Tir 400 d&n 630 6,2 4,6 4,2 34
T 630 d&€n 1000 - 4.3 3,7 34

Phu luc 3.18: Tén thit dién dp trén titng doan cita ludi dién trong nha ¢

o Tén thit dién dp % khi s& don nguyén
Cdc doan cua luét dién S8 tang nha -

1 2dén 8§
Pudng diy cdp dién dén bén 4-9 1,4-1,5 1,8-1,6
ngodi nhi dii dén 100 m 10 -12 1.8-1.6 2.0-1,7
13-16 2,2-1,7 2.2-1.8
Nhir trén nhung dai tir 100 m 4-9 5,1-49 43-36
d&n 200 m 10-12 50-438 39-33
13-16 4,9-406 3.5-30
Pudng diy cdp dién nim 4-9 03-0,2 14-09
ngang trong nha 10-12 0,4~0,2 1,6-12
13-16 05-03 L5 -1,5
Pudng diy cdp dat ding 4-9 0,3 - 0,4 0,5 - 0,3
10-12 0,4-0,2 06-04
13-16 05-03 0,7-0,5
Nhom céin hd 4-9 0,9 -0,7 0,9 - 0,7
10-12 1,0-0,8 [,0-0,8
13-16 1,0-0,8 1,0-0,8
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Phu luc 3.19: Mat 6 dong dién kinh t&

Mt d6 dong dién kinh t& J (A/mm°)
Trén 1000 dén | Trén 3000 d€n B
3000 5000 Trén 5000
Thanh va day trdn DPéng 2,5 2.1 1,8
Nhém 1,3 1,1 1,0
Cap cich dién gidy, cich Péng 3,0 2,5 2,0
dién cao su vid PVC Nhém 16 11 12
Cép cdch dién cao su Déng 3.5 3.1 2.7
hodc chit deéo Nhém 19 1.7 16

Phu luc 3.20: Nhiét dé phat néng che phép khi ngin mach

Dang va vit din dién Nhiet do Caoo?:h‘ﬁ cho phép

Péng 300

Nhém 20

Thanh din bling Thép khong nc?’i tryc tiép 400

Vi thiét bi
Thép néi trve i&p véi thiét 300
bi

Cép rudt déng hodc nhém céch dién bing gidy tdm ddu 200
dén 10 KV

Cédp rudt ddng hodc nhém cdch dién bing PVC hodc cao su 150

Cép rudt déng hoic nhém cdch dién bing PE 120

D4y trdn bing ddng chiu hyc dén 20N/m’ 250

Déy trin biing ddng chju lyc trén20N/m’ 200

Diy trin biing nhém chiu lyc d&€n 10N/m’ 200

DAy trin biing nhém chiu luc trén 10N/m’ 150

Phin nhém ctia diy nhém 15i thép 200
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Phu luc 3.21;: Hé s6 hiéu chinh nhiét d6 theo thoi tiét K,
K = K,.K2.Kj; véi cap dit trong khong khi . _
K = K4 .K5.K K7 véi cap chon ngim trong dat

1. Trong d6 : K, thé hién cdch ldp dat cdp :

Mi chir Cidchdatcdp Vidu K,
B Cap dat thing ’ 0,70
trong v4t ligu cach y"
dién, chiu nhiét -
6ng ddy dat trong 0,77
vat lidu cdch dién,
chiu nhiét
Ciép nhiu 15 3,90
@
Him va muong 0,95
cap kin
-
C Cép treo trén rin 0,95
B,CEF Céc trudng hgp 1

khic

311



Hé s6 K, theo s& mach cédp trong mét hang don .

Cdch dat
gan nhau

Hé 56’ K2

S6 lvgng mach hodc cdp nhiéu 161

4

5

6 7

8

9 12

16

20

Lip hoic
chén trong
twdng

1,0

0.8

0,7

0,65

0,60

0,57

0,54

0,52

0,501 0,45

0,41

0,38

Héng don
trén tudng
hodc nén
nha, hoic
trén mdng
cdp khdng
duc 16

0,85

0,79

0,75

0,73

0,72

0,72

0,71

0,7 | 0,7

Hang ddn
trén trin

0,95

0,81

0,72

0.68

0,66

0,64 10,63

0,62

0,61 (0,61

EF

Hang don
nim ngang
hodc trén
mang ding

10,88

0,82

0,77

0.75

0,73 10,73

0,72

0,72 10,72

Hiang don

trén thang

c4dp cOng
son

0.87

0,82

0,8

0.8

0,79 10,79

0,78

0,78 10,78

3. Hé s6 K3: Cho nhiét d6 méi trudng khic 30°C

Nhiét d¢ méi Céch dién

truting °C Cao su(chdl déo) PVC Butyl polyethylene (XLPE), cao
su ¢o ethylene propylene(EPR)

10 1,29 1,22 1.15

15 1,22 1,17 1,12

20 1,15 1,12 1,08

25 1,07 1,07 1,04

30 1,00 1,00 1,00

35 0,93 0,93 0,96

40 0,82 0.87 0,91

45 0,71 0,79 0,87
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50 0,58 0,71 0,82
55 0,61 0,76
60 0,50 0,71
65 0,65
70 0,58

4. Hé s0 Ky Anh hudng clia cdch [3p ddt ddy cdp ngam

bit trong dng : 0,8
Trudng hgp khac:1

5. Hé 58 Ky : s6 diy trong hing véi cap chon ngdm: S8 mach hogc cap nhiCu 0

l

2

3

4

5

6

7 9 12 16 20

1

0,8

0,7

0.6

0,57

0,54

0,52 0,5 0,45 | 041 0,38

6. Hé s6 K Anh hudng cia dat chon cdp:

R&t uSt (bio hoa)  : 1,21
Ust 11,13
Am 01,05
Khdé .1
R4t kho 10,86

7. Hé s& K7: Anh hudng nhiét 46 cla dit:

—
Cdch dién

Nhiét do clia dat'C

Butyl polyethylene (XLPE), cao su ¢6

PVC ethylenc propylene(EPR)
10 1,10 1,07
15 1,05 1,04
20 1,00 1,00
25 0,95 0,96
30 0,89 0,93
35 0,84 0,89
40 0,77 0,85
45 0,71 0,80
50 0,63 0,76
55 0,55 0,71
60 0,45 0,65
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Phu lyc 4.2: Ban kinh canh tranh tiy thudc cao dé cia diém canh tranh

Hm | Ra(m) H () R. (m) H (m) Ra (m)
3 j 12 14 30 26 37
4 17 16 31 28 38
6 20 18 33 32 39
8 23 20 34 34 40
10 26 22 35 45 41
2 28 24 36 70 42

Phu luc 4.3: Viing bao vé ciia kim thu sét hinh mii tén Saint -Eimo

R (m) SE6 Al=15m SE9 Al = 30m SE12 Al = 45m SEI5Al = 60m
I I { I | I 1 Ir | I [ I | 1 1 1 | 1
2 1318 20 ] 19 ] 25 | 28 | 25| 32| 36 | 31| 39 | 43

4 25 136 | 41 | 38 | 51 {57 | 51 |65 | 72|63 | 78 | 85

6 32 | 46 | 52 ] 48 | 64 | 72 | 63 | 81 | 90 | 79 | 97 | 107

8 33 | 47 | 54 | 49 | 65 | 73 | 64 | 82 | 91 | 79 | 98 | 108

10 34 1 49 | 56 | 49 | 66 | 75 | 64 | 83 1 92 | 79 | 99 } 109

20 35 | 55 | 63 | 50 | 71 ! 81 | 65 | 8 | 97 | 80 | 102 | 113

30 35 | 58 | 69 | 50 | 73 | 85 | 65 | 89 | 101 | 80 ! 104 | 116

60 35 | 60 | 75 150 1 75 | 90 | 65 | 90 | 105 | 80 | 105 { 120

Phu luc 4.4: Tri s6 dién trd suat clia dit diing trong tinh todn so b

o Dién trd suit cta
Loat dét -
dat pg (Qcm)
D&t sét, dat vudn, ddt rudng, dit sét pha cdt, dit bun, ddt den, dat 0,5.10°
¢6 14n quing sit va dat cé mach nude ngdm
D&t thit khé, dt pha cdt &m, dit pha cdt udt, nude song, ho 1.10°%
Dat thudsng, di't cdt den, ddt cdt 13n sbi 5.10°
Bat cdtkho, ddt cdt 1an sdi va dd dam, d4t cdt 14n dd vun, cér 10.10°
wrdng vira

Loai va vit liéu cda trang bi ndi ddt : Coc, diy, Sng bing déng hodc bing thép
ma ddng, thép trin ...
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Phu luc 4.5: Céng thic tinh dién trd ndi dit

Loal
cyc ndi S¢ db ndi dat Cé6ng thic tinh Ghi chd
dat
4t t>20,5m
R:L[ln?jﬁ..{.lln +L) L . .
M6t coc 2nL d 2 4it+L p: Dl(;:f} Lr suAat
W Q) : cua dat
0,5-0,8m d: bugng kinh
&ng
: N&u ding thép
J g6c bé rong b
thi tinh b = 2d
/
—225bla
2t
chiéu rong clia
thanh (cm)
z & 1 A
Mbt tia rR=_P ln-%li ) Néu dung t!u,p
oL L4 0.5 30,6m , 2aL bt {iron, thép éng
(thanh) thi b = 2d
nam Vi d 1a dudng
neans kinh thép &ng,
thép tron
Né&u ding thép
ron, thép dng
thib=2d
’ Vdidla dudng
2 i ) Gne
Mach ?ﬁ P 8D ) k}?}h [[h?p one
vong . 0,5-08m . 11D bt thep tron
I |
i I
N
The R=—2_ | +2arcsin——"—| | FIa ti&t dién
1ep 0,5-0.8m F , f p A
im : — ] 4t° +— tdm thép cm
Do T T
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Phy luc 4.7: Hg s6 st dung clia bé phan ndi dit hdn hop coc —tia

Hé s8 st dung n ” H& s& st dung 1
. S0 coc
all | Sococ | pgj voi AU . o
Pé1 vai tia : badivdicoc | PoO1 vditia
coc
2" 0,85 0,80 0,80 0,60
0,80 0,80 0,75 0,55
1 0,70 0,75 1 0,70 0,50
10 0,60 0,60 10 0,66 0,40
20 0,61 0,30
3 0,75 0,50
0,90 0,90 4 0,65 0,45
) 0,85 0,90 ) 6 0,60 0510
0,80 0.85 10 0,55 0,35
10 0,75 0,75 20 0,50 0,25
40 0,40 0,20
3 2 0,95 0,95 3 0,90 0,75
3 0,90 - 0,90 3 4 0,85 0,70
5 0,85 0,80 6 0,80 0,65

Phu luc 4.8: Hé s6' xung kich o ctia mgt s3' bd phan ndi dit don gidn

. Chiéu dai Véi tri s6 dién trd sudt(Qcm)
Kig¢u ndi dat . =
coc, tia(m) | o 5.10* 1.10* 3.10* 5.10° 10.10°

Coc 2-3 0,85 0,80 0,60 0,40 0.35

1 tia nim ngang 2,5 0,96 0,80 0,60 0,40 0,35
10 0,90 0,70 0,50 0,40

20 i,12 1,10 0,90 0,70 0,60

30 1,40 1,00 0,80 0,70

40 1,75 1,70 1,30 0,90 0,80

2 tia nim ngang 5-10 0,95 0,80 0,60 0,40 0,35
20 0,90 0,70 0,50 0,40

0 | 112 1,10 0,90 0,70 0,60

60 1,40 1,00 0,80 0,70

80 1,70 1,30 0,90 0,80
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. Chidu dai Véi tri s§ dién trd sudt (Qem)
Kiéu ndi dat .
coc,ia(m) | 510 | 1.10° 3.10% 5.10° 10.10*
2 tia nim ngang 4 0,80 0,70 0,50 0,30 0,34
6 0,89 0,75 0,55 0,40 0,35
8 0,94 0,84 0,60 0,44 0,36
10 0,98 0,88 0.65 0,46 0,38
12 0,99 0,89 0,70 0,59 0,40

Phu luc 4.9: P3i v6i cong trinh din dung, tiéu chuan quy dinh

Thi&l bj chdng sét dit doc
lap vdi cOng trinh

Thi€'t bi chdng sét
dit ngay trén cdng trinh
khong ¢é ngudi § va
lam viéc thudng xuyén

Thiét bi chdng sét
_dit ngay trén cdng trinh
¢6 ngudi & va
lam viéc thuding xuyén

pg < 500 Om

P > 500 (m

Pa< 3500 Qm | pya>500m

Pa< 500 Qm | pg> 500 Qm

20

50

50

20

10 20

Phu luc 4.10: Tri s dién 4p cham phu thudc vae thoi gian tac dong

Pién dp xoay chifu tin s6 tir 15 Hz d&€n 100 Hz

Thai gian tic ddng (s) 0,06 0.15 0,2 0.5 0,9 3
Pién dp cham (V) 650 300 400 130 80 65
Pién 4p mot chidu
Thdi gian tdc dong (s) 0,06 0,6 1 3
DPién ap cham (V) 650 250 200 140
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