Chuong mo dau:
ANH SANG VA TU NHIEN.
§1. ANH SANG LA GI?

*Anh sdng ld séng dién tUr

- La cac ngudn blrc xa dién tU trong tu nhién , nhan tao.Cac BXPT c6 budc
s6ng o rat rOng ma anh sang chi 1a m6t phan trong d6.tdc d6 truyén cla 4nh
sang :-

-.TOc d0 truyén cla anh sang :
C=y.a Trong déy la tan sO anh sang.

-Ngoai tinh chat hat tinh chat dién t {f dugc thé hién bang 2 vecto cudng do tur
trudng E va B lan truy€n va suy gidm dan trong khong gian theo ludt hinh sin

-Anh sang tu nhién 1a tap hdp cla vo s6 anh sang don sac.
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Quang ph6 :Tim , xanh da trOi , xanh lam,vang cam, do.

HOng ngoai

>

bo

M tim

Theo tiéu chudn quOc té€ (CIE) dua ra tiéu chudn phOi mau:

555nm la budc séng c6 khd niang gy cdm giac thi gic tOt nhat

380 439 498 508
631 780
nm 555
TU Xanh |Xanh |Vang |Cam |D6 Hong
ngoai luc ngoai
412 | 470 51.5 577 600 673
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§2 CO CAU cUA MAT.

« Céutao cla mat :

Thay tinh thé

vung ngoai S A
or B

B R

Voéng mac Nhan cau

-Nhan cdu thuc chat 1a mOt thau kinh mém c6 kha ning diéu tiét tiéu cu cla
né d€ hudng db sang cla né vao vong mac

-Vong mac 1a noi tap trung cac than kinh thi gidc .C6 2 loai chinh :

+Vung tap trung c& 7 tri€u noron than kinh hinh nén ding dé cdm thu mUc
chiéu sang cao ,c6 chUc ning thi gidc 4nh sidng vao ban ngdy va mau cla sy
vat.

+Vlng ngoai (xung quanh) tap trung 120 tri€u noron than kinh hinh que dung
dé tri giac anh sang & mUrc thap chi nhan thc dugc mirc do trang sang hay
t0i clla mat.

§3.TINH NANG NHIN RO cUA MAT

-Do céc t€ bao hinh nén tdp trung & gilfa vong mac nén mat va tri giac dugc
ro nét hinh dnh céc tia sang tap trung vao gilta vong mac .N6i cach khac khi
ching ta nhin 1 su vat ching ta khong tri gidc mau sac cla su' vat 1an can .

-Ning luc nhin , cac thi nghiém cho thdy mat co khd ning quan sat phan biét
dugc hai diém quan sét sai 1éch nhau 0,017 d0(géc o).
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-Tinh ning nhin cla mat dugc danh gia bdi ham Vphu thudc budc séng dnh
sang V(a) néi 1én kha ning quan sat cUa nguoi.

V=1 tUc nhin rd 100%.
V=0 khong nhin thdy gi .

—~ Tinh ndng nhin cUa mat rat phu thudc vao budc séng -  khéi niém
dudng cong hiéu qua V(«) phan biét gilta ngay va dém.

A /Ban dém

Ban ngay

> a(nm)

Chuong 1:
CAC PAI LUONG PAC TRUNG CHO ANH SANG
Cac dai lugng anh sang :Quang thong ®
PO roi E
Cuong do 1
PO chéi L

Dinh luat Dalambert cho m0i quan hé gilta Lv

§1. QUANG THONG .
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*MOoi blc xa dién tU ndi chung gay ra cac hiéu Ung khic nhau :hoa , nhiét ,
dién tlr ...v6i dai tan rat rOng .NEu goi W(M)la pho tan niang lugng cla dnh
sang thi tOng nang lugng clla ngudn blrc xa

W= [wla)da

Tuy nhién trong dé chi m6t phan

780

W= _[W( o)da 14 nang luong tao ra anh sang.Nhung xét dén tinh ning

380
clUa mat ,xétdén ning luong gay ra hiéu Ung nhin thdy cho mat ngudi ta dinh
nghia

@= [ w(a).V(a).da —Quang théng ngubn blc xa - 1a phan ning lugng
thuc su gay hiéu Ung nhin thdy cho mat.
[@]-lin(lumen).

Dinh nghia quang théng:

Quang thong clla nguOn séng 1a tOng thong ning luong gay hi€u qua
anh sang vGi mat ngudi né bi€u dién phan ning luong cla nguodn tao ra 4&nh
sang nhin thay

*Hiéu sudt phdt quang :

Pinh nghia: Néu 1 ngubn sang tiéu thu céng suat 1a P(w) va quang théng cd
thong luong 1a ® thi ti s0 :
U
n= E [ Im\w]

dugc goi 1a hiéu suat phat quang cla ngudn.

~ 1a chi sO quan trong néi Ién tinh kinh t€ cla ngubn .
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VD: bén s0i dot 220v/100w ~ ®= 1390lm

220v/40w - ®=430lm

J Tdensgidot =(1520)lm/w

ﬂhuynhquang=(60:80) Im/w.

§2. CUONG PO ANH SANG.
*Goc khéi.
-Né€u tU tdm O cUa qud cau ban kinh R chiing ta nhin thdy dién tich S trén

mat cau thi ngudi ta dinh nghia :

S .
Q= E -G6c khOi steradian.

Bi€t Scau=4n. R*0 Qaay=4n(steradian).

— Nhan xét :-N€u chiing ta nhin su’ vat dudi cliing mot géc khdi  khodng cach
tdng lén k 1an dién tich tang lén k* 1an.

*Cuong do dnh sdng I: dac trung cho mUc dd anh sdng anh sang theo cac
phuong khac nhau.

-No6i chung anh sang khéng phai phat di nhu nhau theo cac phuong khac nhau vi
vay dé€ dac trung cho thdng luong 4nh sang theo mOt phuong nao dé

-Xét ngudn sang AS goc khoi AQ:

WAS
\

T/
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Cuong do sang phat vé di€ém A:

ALl dl L
i _ . . R 0
A =4g- thuc chat I chinh la quang thong phat di theo 1 phuong .

[T]=cd

-Dinh nghia candela:1a cuOng dd anh sang theo mOt phuong clia ngudn blc
xa ,anh sang don sac c6 budc séng a=555nm va cudng dO niang lugng theo
phuong nay bang 1/683(W/Sr);

VD:Néu I=0.8cd(theo moi phuong
Peén soi dot 40W/220V 1=100cd
Dén sgi dot 300W/220V I=100cd dén 150 cd khi 1ap trong b dén .

Peén dang hudng , Biét quang théng @:

_ d|:| 41

]
I TR d®=1dQ - ®=I ! dQ=4nl. - 1= e

+Thuc t€ thudng gdp dén dat trong qud cdu ma c6 hé sO thdu quang 0.7) 1> ¢
dén 0.9) tacé:

[=1.®\4m;
+Pén dat trong bO deén (chao dén )

Ta dinh nghia duOng cong trac quan 1a duOng cong cho quan hé I(y ) —y géc du
VI.

— cho phan b6 I trong toa d0 cuc.

~. Puong trac quang la thong sO dau tién va quan trong nhat trong mOt bd dén
— cho biét phan b6 quang thong clla m6t bd dén trong khong gian .

-Tinh &:
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Moi dudng cong trac quang déu cho véi mOt ngudn sang tiéu chudn 1000lm
4

dat trong b dén . U quang théng clia b dén : @= [ T1dQ.

§3. PO ROI.

1 -Dé roi trung binh :

-Xét mot ngudn sang phat thong 1ugng anh sdng ® xudng dié€n tich S

ngudn sang

-Dinh nghia d6 roi E trén mat phang S
(
E= 0 (Im/ m* )

-Y nghia :dac trung cho mlc d6 dugc chi€u sang cla su vat .Vi vay né la dai
lugng rat quan trong danh gi chi tiéu chi€u sang clla mOt khong gian .Vi vay
trong thi€t k& chi€u sang n0i that day 1a chi tiéu tiéu chudn dau tién dugc quan
tam .

-DO0 roi cho cac khdng gian tiéu chudn khac nhau dugc tra trong cac bang
TCVN,CIE.

VD:phong hoc 300+500 lux.

Phong tri€n 1am 600+ 1000 lux.
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[

2 —Pé roi trén mét diém. n ds

-Xét nguOn sang dat tai O /ﬂ7§ A

a=(I.,n); U

dQ nhin tich 1a ds.cosa (di€n tich duOng bao).

) ds
Co: dQ=cosa. -

Mat khéc :
dd=IdQ
Lai co:

d  ITcosa

A:—: 2

ds r

*Peén treo trén cOt: d

Icosd  cog(a)

d’ d’

Vi du: Cho den 220V/150W(khong c6 chao)

Ea=

h=4m, AH=3m. Tinh EA.

4

Coso= \/m =

4
5 b

§4. PO CHOL.
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1-.Dé chéi khi nhin truc ti€p vao nguén sdng.

-Po mUc d0 gay ra hién tugng l6a mat.

-Khi ta nhin vao ngudn sdng ma ta cdm nha dugc su chéi khong chi phu thubc
vao cudng d6 I ma con phu thuOc vao cach nhin lién quan dén géc quan st dén
dién tich clla mat quan st .

-N&u chiing ta quan sat mat dS (1) dudi géc nghiéng a thi dO chéi ma ta nhan
duogc chinh 14 ti sO gilta cuOng d0 sang clla nguOn va dién tich ma ta quan sét
duoc.

o d
~ dScosa

(cd/m?)

- Trong truGng hop chung n€u 4nh sang c6 phan b I déu c6 dién tich phat
sang la S thi :

=1
==
- MOt s0O dién tich bi€u bi€n thuOng gap

+Pén cau :S=n. R?.

+ben huynh quang :

S=1.d

VD:Tinh L cUa dén cdu c6 D=0,1m trang , T=0.75.trong dat mOt béng
huynh quang.P=80W.

V@i P=80W tra bang ta c6 ®Im=3850(Im)
I= Td/4n=230(cd)

L=I/Sbk=25
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~16n 1P giy chéi mat.
-Theo tiéu chudn Lgh=500cd/m >
Lmin=10" cd/m?

2-Dé chéi khi quan sdt mét vat duoc chiéu sdng.Pinh ludt Lambert.

a-Phan xa khuyéch dai hoan toan.

-Xét mOt bé mat dugc chi€u sang bdi ngudn sang S khi d6 ngudn sang cé cach
Ung xU khéc nhau.

+N€u dudc cdu tao bdi cac hat min ddng nhat phang thi sé c6 hién tuong phan
xa khuy€ch tan hoan toan xay ra .Cé dac di€m :

+DP0 chéi L clia nguOn séng giy ra khong d6i va nhu nhau & moi phuong
dién

nhin.

+Vector do S gdy ra c6 phan b0 tao thanh mOt mat cau ti€p xiic v4i di€m

tOi
cUa tia sang va c6 dudng kinh L.S
+C6 cuOng do cUa tia sang 1,=L.Scosa .
-Tinh L:

+Dinh luat lambert :trong trudng hop c6 phan xa khuéch tan hoan toan Ién

mat
phang c6 hé s6 phan xa 1a p d0 roi la thi d chéi la do mat phang gay ra :

E.p=Ln

— Pinh luat ndy ciing ding v&i trudng hop 1a ngubn sang (tUc anh sang di qua
mOt vat liéu|cho phép anh sang di hua v6i mUc dO 1 xuyén sang .
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Khi d6: tE =LI?

Vi du : Xét t0 gidy trang c6 hé sO phan xa p = 0.7 , néu dugc chiéu sang E =

600

§.5 PO TUONG PHAN -TINH NANG NHIN
PO NHIN RO.
1. PO tuong phan C.
C:Lo- Lo VL DL

L6 LO Lo
Trong d6 : Lo d0 chéi khi ta nhin dOi tugng
Lo db choi cUa phong.
C- dac trung cho mUc d6 quan sat nhin rd vat.
Thuc té& c= 102 1a gia tri nguGng .

C<0.01 khong nhin thay su vat - nhin vao lic ban dém
VD: Xét t0 gidy trén nén bang den
Poang= 0.3,Ebang =2101x.
Peigy=0.7, Egiay=90Ix.
PE

— pgié'y:7 = =20,05(cd/m2).
C
pbéng=c—s=20,05(cd/m2).

P ¢=0P khéng nhin thay gi.

Chiéu sdng.

Page 12



2.Tinh nang nhin.

-bang thuc nghiém cho thdy ning luc quan sit cla mat ngudi ti 1€ thuén voi
C .C ti 1& v0i 1gC.Vi vay nguoi ta dinh nghia IgC 1a tinh néng nhin clla mat va
trong cac do thi dudn cong bi€u dién hay dung 1gC.

3.Dé nhin ré Vis.

. C ~ 2 2 ~ N < DUTEES N ~
Vis = os Cs;nguong tuong phan nhO nhat ma mat ngudicon nhin thay

dugc - quan hé gilta L; va C.

§6. CAC PAC TINH CUA NGUON SANG .

1.Nhiét d6 mdu cla nguén sdng T°K.

-day 1a ddc trung quan trong cho mau sac cla nguOn sang.

-DE€ so sanh chat lugng v€ mau sac cUa anh sang v4i 4nh sang tu nhién ban ngdy
ngUoi ta dua ra khéi niém vé nhiét dd mau , né mo td bang cach so sanh 4nh
sang cUa no vdi anh sang blic xa cla moOt vat den tuy€t d6i dugc nung sang dén
cac nhiét d6 nhu nhau trong khodng (2000 dén 10.000%) K.Khi d6 chudn nhiét
d0 nho nhat sé quyét dinh ph6 tan blc xa va do vay quyét dinh duoc mau sac

anh sang .
D6 thi (32): T°(K) |Mau
W(a). 1500 Do
2000 DO- trang
3000 DO trang am
4000-5500 Anh sang ban ngay
7000-10000 Anh séng lanh
Chiéu sdng.
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Biéu db kruithof:nghién c(tu sinh 1y nhin clla mat ngudi trong méi tuong quan
dén nhiét d0 ma do roi d€ dam bao tién nghi nhin .

.y nghia :day 1a co s& khoa hoc dau tién cho chiing ta chon ngudn séng cho céc
Ung dung yéu cau cac do roi khac nhau .

—n6i chung céc loai dén c6 nhiét d0 mau thich hgp cho chiing ta c6 cam giac
néng va vi vay n6 dugc Ung dung & nhi€u noi c6 yéu cau db roi thap .

-c4c dén c6 nhiét dd mau cao thi gdy cam giac lanh ,mau dung cho nhiing noi c6
mUrc chi€u séng cao.

2.-Chi s6 hodn mdu Ra
-Cung mot su vat dugc chi€u sang bang cac ngudn sang khac nhau thi sé thé
hién cdc mau sac khac nhau .Ra dac trung cho ngu6n vé su th€ hién mau sac
trung thuc cla su vat dugc chi€u sang. N6 1a thong sO noéi 1én chat luong cla
ngudn sdng .N6 rat quan trong trong khi Iita chon nguon sang Ung dung trong
thi€t ké.
Ra=0> <100
Va cang cao chat lugng cang tOt
Ra=0 - diing v&i mOi 4nh sdng don sac .
Ra=100 - anh sang tu nhién
Ra<50 - mau sac cUa su vat bj bi€n d6i hoan toan.
Ra<70 - Ung dung trong cong nghiép (thd)
Ra? 85 - anh sdng gan trung thuc.Hién nay cac dén 6ng huynh quang
da phan c6 Ra=85.
T°,Ra 1a c4c thong sO khong thé€ thi€u dugc trong 1y lich cac loai dén.
VD:cho dén sgi dot 220/300W ,h=3,5m
a)tinh d0 roi Es.
b)tinh dd chai khi nhin sich v&i ps=0,8.
c)tinh Ezo, n€u mat ban nghiéng di géc 20° so véi mat phang nam ngang.
d)Tinh d0 chéi khi nhin dén bi€t Dan=6cm.

Chiéu sdng.
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I1,7m I < 1.5m ».

Chuong 2:
CAC DUNG CU CHIEU SANG.
§1 NGUYEN LY TAO CAC PEN DIEN
VA CHI TIEU PANH GIA.

1.Nguyeén ly.

-Co6 3 nguyén ly chinh:

*Nguyén Iy dén sgi dot:

-d6t soi kim loai bang bang dién dén nhiét d6 cao tGi 1000 - 2000°K thi bat
dau c6 blc xa c6 budc séng 16n nam trong ving hdng ngoai. Néu ti€p tuc tang
nhiét d6 thixudt hién 4nh sang va pho cla né sé dich danvé phia budc séng
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ngan khi nhiét d6 ting.Nhiét ¢6 mau ciing néi 1én chat luong anh sang khi ting
nhiét d6 dot néng .Vat liéu thudng dung 1am soi dot 1a vonfram.

-Hang s6 phat quang (10+20) Im/w — hiéu suat thap .Hién nay dung sgi dot
x0dn kép d€ nang hiéu sudt quang nang(tap trung nang lugng vao dién hep).

*Nguyén ly phéng dién truc ti€p

-Né&u cho phéng dién trong 1 Ong phéng c6 chlra Na hodc Hg & ap sudt va nhiét
d0 thich hop sé c6 cac anh sang don sdc nam trong ving nhin thay.

-Hién nay n6 1a loai cho hiéu sudt cao nhat .Nhugc di€ém cla né 1a chat luong
anh sang khong cao - thuong s dung trong khong gian 16n ngoai tri.

*Nguyén Iy phéng dién két hop véi huynh quang .

-Ciing cho phéng dién trong Ong phéng trong di€u kién thich hgp d€ tao ra burc
Xa nam trong ving tUr ngoai c6 budc séng ngan khong nhin thy goi 1a budc
séng sO cap .Sau dé ching kich hoat 1én 16p huynh quang quét trong thanh Ong
dé€ phat ra anh sang nhin thdy ,mau sdc va chat luong anh sang phu thudc rat
nhiéu vao 16p huynh quang.

-Péc diém :
+Tao ra cac loai dén c6 hiéu sudt cao khodng 20%+22%
-Chat lugng anh séng tuong doi tot.

2.Cdc tiéu chudn ddnh gid mét nqudn sdnq.

C6 4 tiéu chudn danh gia.

a)-Hiéu sudt phdt quang cUa den.

-n6 1a chi tidu quan trong vé€ kinh té.
N=(10+2000) Im/w.

b)-Tudi tho D(h)

Chiéu sdng.
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-tu0i tho trung binh clla mOt loai dén.
~chi tiéu quan trong
D=(1000+2000)Im/w

c)-Nhiét d6 mau T°’K

-Pay 1a chi tiéu phdn 4nh tién nghi chi€u sang trong mOt khong gian.Trong thuc
t€ thudng phdi dugc phOi hop vGi dO roi theo ban do kruithof.

~Nhiét d6 mau(200+7000)°K.

d)-Chi s6 hoan mdu Ra.

-N6i 1én chat lugng chi€u sang cla ngudn ,phdn 4nh d0 trung thuc , mau sac
cUa su vat trong khong gian dugc chi€u sang ,Cting T°K _thi Ra 1a chi tiéu chat
lugng_,chi tiéu ki thuat cla khong gian thé.

§.2 .DEN SOT POT.
1.C4u tao.

*v0: 1a mOt qua cau thUy tinh chiu nhiét d0 c6 pha m6t ham lugng nhé P nham
tao ra mot hang sO thau qua .

*s0i d6t 1am bang sgi vonfram v&i sgi day xodn kép t%,=3500°K.Tubi tho trung
binh khodng mOt nghin gio.

*Pubi deén: 1a phan d€ noi dién gilta béng dén va ngudn.Cé 2 loai phd bién:
-Pubi cai :thdo 1ap dé nhung tiét kiém dién kém - Ung dung cho cong sudt nho.
Pudi xoay :thuong diing cho cac cap khac nhau tUr nhd dén 16n.

2.Cdc chi tiéu ddnh gid.

Chiéu sdng.
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-tudi tho thap nhat trong cac loai béng hién nay phu thubc vao U
udm .. A .
D:Dd‘“(T) ~ D,U ché d0 lam vi€c binh thuOng

D/Ddén CD(U) P(U)

VDZUam:
U=250V

[JD=178h.

Udm
Quang théng :CD:Cde(T )>

~ Udm
Cong sudt :P=Pgn( 5 )

-Hiéu sudt phat quang thap (5%)
-Nhiét d0 mau thdp — Ung dung cho chi€u sang mUtc thap

-Chi tiéu vé chi tiéu hoan mau cao Ra~100 - c6 th€ Ung dung cho chi€u sang
cuc b0, trang tri cac dén lam viéc .

Chiéu sdng.
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-U'u di€ém nai trdi 1a cau thanh don gidn,nhung can thoi gian khdi dOng.

3.Dén halogen soi dot.

-La loai dén soi d6t cai ti€n bang cach cho thém mot ti 1€ thich hop khi halo-
gen trong bong dén sQi dot.

Uu diém :

+Tang tuGi tho.
+Tang khad ning phat quang cUa deén.

+T%,.khodng 3000°K

+Ra-=100

+D=3000h

+Hiéu sudt phat quang =(20+25)lm/W
Phan loai :

+Dben clien:U=(12+220V)

+Pén qud nhét :P=10,20,30,50W
+Den diia U=220V,P=100+2000W

Dung trong khong gian 16n doi hdi 4p sudt cao.(cho san thé thao ,san dién cau
truy€n hinh mau, tri€n 1dm nghé thudt ,san khau)

OTheo bang (49) cho thdy béng c6 cong sudt 16n thi hi€u sudt cang cao trong
chUng muc c6 thé dugc.

$3 .PEN HUYNH QUANG.
Hoat dOng theo nguyén 1y phong dién két hgp véi huynh quang .c6 3 loai:

+Pén Ong
+Peén thUy ngéan cao ap

Chiéu sdng.

Page 19



+ben compac.

1 .bén 6ng huynh quang

-GOm 1 6ng phéng dién 2 dau cé dién cuc dOt néng chlta argdong cOng v3i mOt
lugng nho hg & ap suat thap P=0,01Hg

Pién cuc

) / S

/

acgong huynh quang

-nguyén ly phat séng:n€u dat U dU 1én 1én hai dién curc khi sgi dot da dugc dot
néng s€ xay ra hién tugng phdng di€n tao ra cic tia cuc tim («=254nm) chiing
kich hoat 1én thanh Ong tac dung vao 16p huynh quang 1am cho chiing phét sang.

A

\Y%
/élﬂcj*aihlfr cap
>
254 400 800 0
BX sO cap

Tuy thubc 16p bOt huynh quang ma
T°::=3000° - 4nh sing vang am
T°=4000° - 4nh sang nhat

Chiéu sdng.
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T°m=5000° - &nh sdng ban ngay
*Nguyén 1y lam viéc

L

CC Uke=400V
U,=108V

—F i
j
:

-Khi dat dién ap 1én dén — dién ap dugc dat 1én khe hé tac te - tai d6 c6 phong
dién h6 quang ,dong dién nay dot néng hai sgi d6t tao di€u kién thudn 10i cho
viéc gidi phéng cac electron ra khdi cuc K.Sau dé vi ti€p di€ém ddng tacte lam
bang bimetan - ti€p di€m dudi dan nd 16n — tu dOng ngdt hd quang.

- NhO culn chan luu tao sudt dién dong tu cdm két hgp Ungusn tao Uns dat 1én
dén c& 400V - phong dién trong dén - hoan thanh qua trinh. Uy, #108V.

—.chan luu sat tUr dugc dung.Ngoai ra con c¢6 chan luu dién t(r 1a loai bi€n tan
bi€n d6i f, - f>

+So sdnh:

-Chéan luu sat tu

+]am vi€éc On dinh, D cao ,dé thich Ung v&i cac loai dén khac nhau ,cos@=0,5.
+T6n hao 16n.

+Khi dén 1am viéc c6 thoi gian khéi dOng.

-Chan luu dién tUr
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+Cos@ cao

+TG6n hao thap

+Khdi tlc thoi

+ DAi dién 4p 1am viéc rOng ma ® thay d6i khéng nhiéu .tudi tho cUa dén bj suy
giam

+kh6 tuong thich v&i den.

*Chi tiéu danh gia.

-Hiéu sudt phat quang cao

-Nhiét d6 mau c6 ddi rbng (2500+6500)°K.
- Ra=85 - cho anh sang trung thuc .

-Tubi tho cao D=1000h.

2.bén thdy tinh.

-Nguyén 1y 1am vi€c:khi trong 6ng xdy ra phéng dién & 4p sudt cao dén 10at, c6
ch(ta Hg hoi, thi né tao ra m6t quang phG vach cé budc séng 400,450,540,560
nm dOng thdi tao ra cac blc xa t&ngoai dugc dung d€ kich hoat 16p huynh
quang.

_Chi tiéu dénh gia -

+ Hiéu suat phét quang cao.

+D=4000h.

+Ra=50-+90.

+P=75W, 150W,250W,400W.

— Thudng dua ra 4p dung trong chi€u sdng cac cong trinh cong nghi€p nang ,nha
may 16n.Tuy nhién hi€n nay kém canh tranh so v6i dén Na c6 nhi€u uu viét
hon.

3.Dén hop bo.
*Cdu tao .

Chiéu sdng.

Page 22



-NhO cdi ti€n cong nghé cho phép thu nhd dng phéng ,ngudi ta da cai ti€n dén
huynh quang thanh dén compact cho phép st dung tién 10i cac chi tiét béng dén,
chan luu déu duoc t6 hop thanh mot thié€t b tron bo.

*Pac diém .

+Bat sang ngay

+Hiéu qud 4nh sang tOt

+Npq=50+80 Im/w

+Ra= 85,T°K=2700+4000,D=5000-+8000h.

+D phu thuOc chan luu.

§4.CAC PEN PHONG PIEN TRUC TIEP.

Na thap 4p ,cao ap ,halogen kim loai.

1.Bén hoi Na dp thép.

*Nguyeén ly: Tao dién 4p cao 1én hai cuc clla Ong phéng c6 chlta hoi Na & 4p
sudt thap lalmmHg.t"=50+100°C thi sé phéng di€n tao ra doi phd vach rat gan
nhau «=589va 589,6 nm tao ra 4nh sdng mau vang cam rat gan v0i ving nhay
cam cla mat.

*Cdc chi tiéu ddnh gid
-1 cao nhat trong cac loai dén hién c6 290lm/W, c6 tubi tho kha cao khodng
8000h, T°K =1,Ra=90Dung trong khdong gian rng ,it quan tdm chat luong.

2. Den hoi Na cao dp.
*Nguyeén ly:cho phéng dién trong Ong phéng c6 chlra hoi Na & ap suat
1+2at ,t°=1000°Cénh sang c6 phd vach rOngcho anh séng trang.

*Chi tiéu
-n=130Im/W(cao).
-D=10000h.
-T°’K=1500+2500
-Ra=20+80
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— Dung trong c0 s& giao thong , san bdi , nha xudng cong nghi€p nang.

3.Dén Halogen kim loai (Metal Halogen).
*Nguyén ly:cho phéng dién trong Ong phéng chlra Hg,khi halogen thu dugc 4nh
sang c6 mau trang.Co cong sudt (100+200)W.

*Ch tiéu :

-n ca0=95Im/W

-D=4000h

-T°=4500+600°K

-Ra=90.

— thich hgp cho khéng gian rOng 16n doi hodi chat lugng 4nh sang cao.

Chuong3: o
VAN DE PIEU KHIEN ANH SANG VA CAC BO DEN.

$1.CAC NGUYEN LY PIEU KHIEN ANH SANG.
1.Xét mét ngudn sdng cd théng lugng D.chiéu Ién bé mdt cia mot vat liéu.

a-Vat liéu cé6 3 cdch Ung xu
-Vat liéu phan xa anh sang .

+Dinh nghia: p=g(<1),(1)p —lugng quang théng phdn xa trd lai theo céc
hudng khéc nhau.
+Néu goi ®.=la luong quang théng xuyén qua dugc vat liéu .
: or N e
- Binh nghia : =7 <1 ,hang sO xuyén sang.

+MOt phan quang théng @, gy ra hu nhi€t 1am néng vat liéu (bi hap thu).
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. Oa N o
— Pinh nghia: 0="5<1, hang sO hap thu.

- CO6 O=D+D,+D, Hp+t+oa=1.
VD: BOt mau trang c6 p=0,8.

Thach cao p=0,9.
Guong p=0,85.
L&p ma bac p=0,9+0,93.

Tudng hodc trdn mau trang:p=0,9.
Tudng hodc trdn mau sang:p=0,5+0.6.
Tuong hodc trdn mau tdi :p=0,3+0,4.

b-Thudng quan tdmnhét la p,t.
p,T phu thubc f(a).
(1)- Hang s phan xa déu,phdn xa bé mat .
(2)-p clla t0 gidy mau vang.
(3,4)- T cUa kinh mau luc va do.

\(\ (4)
1
Jas (1) )

\ 3)

2.Nguyén 1y diéu khién dnh sdng.
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Cac vat liéu c6 cau tric va hinh dang khac nhau sé cé cach Ung xU khac nhau
vGi anh sang ,dugc Ung dung cho ki thudt diéu khi€n anh sang va nghién c(tu
ché tao cac bO dén .chia thanh 4 hién tugng phadn xa va truy€n sang khac nhau.

Dinh hudng khuéch tan,khuéch tan hon hgp,khéch tan hoan toan.

3.CAC PHUONG PHAP CHIEU SANG .

-Cagc( vao vi€c phan bd quang théng clia mot bd dén G 2 phia trén dudi ma
ngUOi ta chia thanh 5phuong phap sau:

1.Chiéu sdng truc tiép .

-Sao cho >90% @y aen hUdng xulng dudi.

-GOm :

*Chi€u sang truc ti€p tdng cuwOng (chi€u sau).

-Phan 16n quang thdng hudng xudng phia dudi vi vay ma chi bé mat 1am viéc
dugc chi€u sang con tudng va khong gian xung quanh bi t0i.

*Chi€u sang truc ti€p md rong.
-C6 phan b0 4nh sang rOng hon - khong gian xung quanh m&t phan dugc chi€u
sang.

2-Chiéu sdng bdn truc ti€p .

-60+90% ® hudng xudng ban lam viéc khi d6 cd tudng va tran nha ciing dugc
chi€u sdng viing béng t0i gidm di vi vay khong gian 1am viéc c6 tién nghi tot
hon.

—Ung dung rOng rdi trong nha & trong vin phong.

3-Kiéu chiéu sdng hbn hop.

-Kié€u nlra trén, n(ra dudi(déu ca hai phia).

-(40-60)% quang thong xudng dudi.
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-Ung dung cho cac khong gian ma trn c6 hang s6 phan xa 16n, Ung dung anh
sang phdn xa tU trdn nha xudng, nén thudng ding cho cong cOng hodc phong
khach.

4-Chiéu sdng bdn gidn tiép.

-Ngudgc vGi hai ki€u trén 10+40% @ hudng xubng dudi ,dugc Ung dung cho
khong gian c6ng cOng.

5-Chiéu sdng gidn tiép.

-10% ®gen hudng xuldng.

-ThuOng s dung cho nha hang ,rap chi€u phim ,nha hat.

§3.PHAN LOAI BO PEN VA HIEU SUAT
CUA CHUNG.

-3 chUc nang clla bd dén.

+chiéu sang

+ChUc nang yéu cau dién

+ChUrc nang yéu cau c0.

1.Phan loai by dén theo cap chi€u sdng

-Dua trén cO sG phan bd quang thong clla b0 dén ma CIE da da phan loai chi ti€t
cac bd dén chi€u sang ndi that thanh 20 cap khéac nhau va dugc goi tén theo chif
Cai.

A,B,C,D,E F.GH,I ,J K,L,M,N O,P,Q,R,S
Chi€u sang truc ti€p  cs truc ti€p cac cap ban cs truc tiép
tdng cuong. ma rOng . truc tiép. hon hap.

-D€& lam cin c( phan loai bd dén CIE chia khong gian xung quanh b0 dén thanh 5

viing khac nhau c6 géc kh6i sai 1&ch g Sh.
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Fy

0 F
-GOi c4c F,+Fs 1a quang thdong xam nhap vao ,g6c khOi n/Q 1a phan gilta goc g va
3; .Fs quang thong ¥ ban cau trén.

F’1:F1+F2+F3+F4.

Goc lubi
quang
thong Q /2 I 311/2 211 4n
F1 Fz’ F3’ Fl, F2:F1’+F3,
41.4° 60° 75,5° 90° 180°

ONgudi ta cin c(f vao F; d€ phan cap bd dén.

*Hiéu sudt cia mot by dén

-Hiéu sudt chi€u sang clla mOt b0 dén 1a ti sO gilta ® clla b0 dén phat ra trén
quang thong tGng cla nguln sdngla béng dén dat trong do.

_ P 100%
n= rd- 0.
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Trong 1y lich b0 dén thudng cho phan bo F;v3i mOt béng deén tiéu chudn c6 qung
thong 1a 10001m 1ap trong b6 dén sau d6 ngudi ta chia hiéu sudt thanh hai thanh
phan n; va na tuong Ung 13 hiéu sudt truc ti€p va gian ti€p.
M= M= T 100%+ —-100%.

*Cdap cla b0 dén cho biét hiéu suat truc ti€p ,gidn ti€p va phan bO quang thong
clla bO deén.

VD: Cho b6 dén cap 0,45G+0,08T.
[On=0,08. Cap gian tiép.

na=0,45. Cap truc tiép .

0,53D0cap truc tiép ting cudng.(khong c6 cap gian ti€p )

VD:cho b0 dén:

F, F; F, Fs
350 260 127 20 0

One=5 (11+12+13) .100%=75%.

*Cdch xdc dinh c8p b{ deén.

-Ta can tinh c4c quang théng riéng phan tuong doi F,” sau d6 can c(f vao bang
7.2(92).

Fi
F’= E
Nhu vay :
350 127 260
F"= o7y 462 B'= g 765 =165 F'= 762343,
OF,”+F,”=805.
F\"+F,"+F;"=970.
Cac thong sO tra bang (7-2) ta c6:F,” c6 cap E,F.
F,"+F,” c6 cap D,E,F
Fi”+F,” +F3” ¢6 Célp A,G,[L.H.
Chiéu sdng.
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Ovay c6 cap bd dén E,F thda man nhung cin c F,” gan v6i gia tri gidi han nao
hon thi chon.O day chon E vi gan vGi 162 hon.

Chii §:
-Né€u khong bi€t phan b6 quang thong F; cla b0 deén khi d6 c6 thé tinh ching
bang cach tich phan dudng cong trac quang I(v) - Tinh tich phan [1()dv trong 5
vung.
-Viéc thuc hién cac tich phan d6 dugc lam gan diing bang cac cong thirc
B7.1(83).
VD: Xét bO pusma240(trang 126) co:

1(16% =126cd.

129 =110cd.

1(37,6°) =100cd.

OF,= g(11+12+13)= 176(Im).

2.Phdn loai bd dén theo tiéu chuén vé dién.

-Can cU theo chi tiéu an toan dién ta phan bd dén thanh 4 cap nhu sau:

Cdap bao vé Ky hiéu MBb td

Cép0 Khéng c6 bién phép bao
vé

Cép1 @ Bdo vé an toan bang
cach ndi dat.

Cép 2 C6 2 cach cap dién:lam

vi€éc,bdo vé choOng giat
khi cham vO.

Cép 3 @ B0 dén lam viéc v4i dién
ap thap U< 50V.
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3.Phdn loai theo tiéu chudn co.

-Phan loai theo 2 yéu cdu bdo v€:chOng cac vat ran va chdng nudc.
-Ki hléu IPX1X2
+X; chi 6 cdp chOng xam nhap vao cac vat ran cla bd den.

Chi sO 1 2 3 4 5 6

Vat cé Tuyét doi
thé xam 50 12 2,5 1 Bui kin bui.
nhap

d<(mm)

+X,:chi cdp chdng xam nhap nudc

1-Nudc roi thang

2-Nudc roi nghiéng 15° so vGi phuong thang dlng.

3-Nudc roi nghiéng 60° so vGi phuong thang dlng.

4-ChOng tia nudc phun tU moi hudng .

5- ChOng tia nudc phun tU moi hudng v4i ap luc p=0,3bar,khodng cach 3m trd
lai.

6-

7- Cho phép ngdm dudi nudc véi dd sau dén 1m.

8-cho phép ngdm dudi nudc sau hon.

§4. CAC PHUONG PHAP BIEU DIEN PHAN BO
QUANG
THONG CUA MOT BO PEN.
1.Dudng cong trac quang I(V)
-ThuOng diing cho cac b dén doi xUng.
+Theo mQi phuong .
+C6 2 mat phang d6i xUng.
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-Khi d6 anh sang thuong dugc biu dién bdi dudng bao miit cic vecto cuOng dd
anh sang nam trong mOt mat phang chifa truc quang cla dén .Trong trudng hop
doi xUng chi can vé mOt nla .
*B0 dén c6 chao.
~v€ cho béng 1000Im dat trong b0 dé néu ting

2000lm thi I nhan doi.

B0 dén c6 2 mat phang do6i xUng.

Doc

Ngang

— ThuOng dung cho cac b0 dén chi€u sang trong nha

2.Biéu dién theo bdng I(c.v).
- Ung dung cho cac bd dén dudng.
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300 - I(C)V)

3.Biéu dién theo bdng I(3.B).

-Thudng gdp trong dén pha (ding chi€u sang san thé thao ,trang tri. ..

Den pha.

Truc quang.

P
B=0
V-Goc nhin den.
B-D0 1éch.
y X
B—arctg; -V; B=arctg \/)’ZTZZ ;

-cach bi€u dién I(c,v),I(B,B) 1a cac cach khac nhau d€ bi€u dién phan bd quang
théng clla mOt bO dén phitc tap trong khong gian [JChing c6 thé chuyén ddi qua
1ai v&i nhau.
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Phén 2:
THIET KE CHIEU SANG.
Chuong 4:
THIET KE CHIEU SANG TRONG NHA.
*Muc dich :Nham dat dugc muc dich chi€u sang tién nghi ddc biét theo theo
yéu cau.
*NOi dung:
-Budc 1:Thiét ké sa bO.
+Nham xé4c dinh dugc gidi phap va thong s cd ban cla dé an :ki€u
chi€u sang,loai by dén,chi€u cao dén,sd lu'gng nham dam bdo dugc dd
roi yéu cau theo chudn va phan bé dong déu anh sang trén mat phang lam
viéc.Viéc nay c6 lién quan dén nhiéu t4i phuong dién thdm mixcho
khong gian thi€t k€ vi vay c6 thé€ c6 su phdi hop cla cac kién triic su.
-Budc 2:Ki€m tra thiét ké.
+Can phai ki€m tra cac tiéu chudn vé mau, d0 tuong phan,dd chéi,dod
roi,theo tiéu chudn.Doi hdi dén chuyén mon cla cac k su chi€u sang .

L.Thiét k€ chiéu sdng so bé.
-GOm céc budc sau:
1.Nghién c(tu khao sat d{F li€u cho khong gian thiét ké.
*Céc kich thudc hinh hoc: axbxH(m)
*Cac thong sO vat ly dnh hudng t&i chat lugng 4ng sang.
Cac hang s6 phan xa,(b6 phan xa,p1,pz, p2,pa)

p:1-hé s6 phdn xa cla tran
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p>.hé sO phan xa c6 trén
ps-hé sO phdn xa cla tulng
ps-hé sO phdn xa cla san.
[O0BO phan xa 1a 1a b0 s dac trung cho tinh phdn xa cla khong gian ndi that.
VD:p=0,8-hé s6 phan xa cUa tran tuOng, thach cao.
p=0,7-hé s6 phan xa tudng trang ,sach nhan
p=0,5- quét vOi ve mau sang.
p=0,3-s0n mau t0i,dam,hoa vin sdc s0.
p=0,1-s0n ma tOi ,kinh .
Vi san:
p=0,1-san ghép bang cac tdi mau.
P=0,3-san c6 mau sang.
Khi c6 nhiéu mang mau khac nhau thi phai tinh p:
po=(pa.Sa+pb.Sb+....)/(Sa+Sb+....).
*MO6i truOng va quadn ly hé thOng chi€u sang.
-Mbi truOng khoi ,bui,...
-Quan ly :Bdo dudng thuOng xuyén
MBoi truOng[Jchi sO v;-Hé suy gidm quang théng do méi trudng
Quan ly van hanh Ochi s6 v.-Hé s0 suy gidm tU thong do quan ly.

DPinh nghia:

]_ ]_ A n ~ ~
S= Vo Viva =-He sO bu quang thong.

— Tinh cho hé s6 chi€u sang sau mOt nim sU dung.

6=1,2+1,6
1,2 -Mbi truOng sach sé va qudn 1y tot.
1,6 -Mai trudng nhiéu bui va qudn 1y kém.

VD:8=1,6 ,Quang thong 1ap dat ban dau ,d0 roi phai tr0i 60% d€ ddm bdo sau
mOt nam s dung sé& dat dugc quang thong yéu cau.
2.Chon d0 roi yéu cau E.
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-Theo budc khdo sét trén ching ta tra bang tiéu chudn d€ chon d0 roi yéu cau
theo E tiéu chudn . — Cin c(f vao hoat dOng hay cong nghé dién ra khong gian
thi€t ké.

-Tra bang TCVN,vi du:

+Phong hoc phong thi nghiém: 300+5001x
+Hanh langm WC : 1001x
+Siéu thi:6001x

+C0 khi chinh xac. : >10001Ix

3.Chon kiéu chiéu sdng.

-Can c( vao dac di€ém cla doi tuong thi€t k€ va cac hoat dOng dién ra trong d6
d€ quyét dinh ki€u chi€u sang

+Chiéu sang truc tiép:
-Truc ti€p hep (ting cudng) thudng ding cho khong gian co
chi€u cao 18n,dat dugc hi€u qua chi€u sang cao.Khi d6 ca
tran va
tuong it dugc chi€u sang .
+Truc ti€p m& rOng va ban truc tiép:
-Tao dugc khong gian ti€n nghi, khi d6 cd tran va tudng dugc
chi€u sang mOt phan.Ung dung cho khdng gian vira
phdi.VD:phong hoc ,cong s6.
+Gian ti€p va ban gian tiép:
-Ung dung cho cac khong gian cong cOng nhu' nha ga,nha in,dai
sanh.
-Sau khi chon dugc ki€u chi€u sang thi 1ay d6 1am co s3 chon b0 dén,can phai
tham khdo 1y lich cUa ching d€ dap Ung dudgc ki€u chi€u sang da dé ra sau d6
cling can quan tdm t&i tham my cla bd dén.

4.Chon loai dén va ngu0n sdng.

-Muc dich :tao ra méi truOng 4nh sang c6 tién nghi tOt ,c6 nhiét d0 mau va chi
sO hoan mau phit hop tuong Ung vdi dO roi phut hgp tuong Ung do roi da
chon.bam bao:
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_C6 su phu hop gilra T°’K va E.

+Ra can c6 phit hop vGi yéu cau vé chat 1uong anh sang lién quan dén cong
viéc dién ra trong noi that .

+Tinh kinh t€ lién quan dén hiéu suat phat quang cla nguon, tudi tho cla
dén,lién quan dén van dé van hanh ,stta ch(fa.

-MOt s6 ggi y:

+Loai dén 6ng huynh quang dugc ding ph6 bi€n trong nha va cac xi nghiép
cong nghiép nhe(chi€ém khodng 70% trong cudc sOng doi thudng).

+Pén soi dot ,halogen dugc st dung chll yéu trong ndi that ,trong chi€u sang
cuc bo.

VD:den ban,den trang tri.
+C4c dén phéng dién:dén hoi Na.Hg, Halogen chll y€u ding trong cac nha

xUéng,xi nghiép 16n hodc cac nha thi ddu c6 khéng gian rOng,d0 cao 16n.

5.Chon chiéu cao treo den.

-D0 cao treo dén h(m) 1a théng s6 quyét dinh ti€n nghi chi€u sang.
-h 16n thi:
+Gidm dugc khd ning nhin deén truc ti€p ,gay l6a ,va tang ti€n nghi.
+Cho phép dat cac dén c6 cong sudt 16n - hiéu sudt phat quang cao.
+S0 lugng dén dat sé gidm — 1am don gidn cho bl dén va hé théng
chiéu
sang.
-Khi quy€t dinh chi€u cao h can can nhac tdi cac yéu t0 kién triic trong phong
_ quan tam dén hiéu qua cu thé.
-Dinh nghia:

= vn

--chi s treo +)J=0
)J=1/3.

Trong d6 h’ 1a khodng céach gilta dén va tran,h 1a khodng cach gilta dén va mat

phang lam viéc. |
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" s> U

mat

ya lam viéc.

B0 tri dén va xac dinh sO lugng tOi thi€u NuacUa cac bd dén.

-Trong cac tiéu chudn qui dinh sap x€p theo mot ludi chit nhat.Néu s6 lugng
qué it s& khong ddm bdo su phan phoi déu 4nh sang trong phong.Nguoc lai néu
ludi qua nhiéu di€m b6 tri thi mang dién va hé thdng di€u khi€n tOn kém.

Nimin 12 5O di€m b0 tri ngudn séng tOi thi€u d€ dam bdo chi tidu chi€u sang cho
phong,la chi tiéu dau tién phu thubc yéu to:

+)Cach b0 tri dén.

+)Khodng céach gilta cac bO dén.

+)Phu thuOc vao b phan xa cla phong.

[ON&u gilt nguyén ti s6 %(n khodng cach gilta cac dén) thi sé gilt nguyén dugc

phan bd dOng déu 4nh sang .Vi vay d€ ddm bdo dOng déu 4nh sang ta dua ra
quy dinh.

Céap bo A B C D |
den

n 0,5 0,8 1 1,2
n (max).

7. Tinh quang théng tOng.
-®, 1a quang thdng can cap cho khong gian thiét k€ d€ ddm bdo sau mOt ndm st
dung dat dugc yéu cau theo tiéu chudn.
D= a.b.Eyco. _ a.b.Eyc.
ksd ksdV

[Im].

§-Hé sb bl quang thong.
V-Hé s6 gidm quang thong.
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K.-Hé s6 st dung b0 dén.
[JQuan trong can xac dinh khi tinh ton.
*MOt s6 dinh nghia.
-Hé s0 s dung quang théng :1a ti sO gilta quang thong nhan dugc trén mat
phang lam viéc va quang thong phat ra clia béng dén.
20-6.3
>
-Hé s6 10i dung quang théng :hé sO c6 ich U la ti s6 gilta quang théng nhan
dugc trén mat phang lam viéc va quang thong phat ra clia bo dén.
Und
~ Ophat *

Thong thudng : U=U,+U..

Ua: hé s0 10i dung quang thong truc tiép.

Ui: hé s0 10i dung quang thong gian ti€p.
-Hiéu suat b0 dén

st:

1 1a ti s6 gilta quang thong phat ra trén quang thong tGng cla b den.
0 Ky=n.U=n4qUq+tniU..
K. phu thudc cap bd dén, bd phdn xa,phu thulc chi sO dia di€m ,néi 1én kich
thu@c hinh hoc va chi s6 d0 cao cla deén.

-Chi s6 treo dén.

K_ d
"~ h(a+b)

VD: Trong khong gian thiét ké c6 K=2,3; p=751;J=0,dling b0 dén
0,54E+0,16T.Tinh K.
K«=0,54.U4+0,16.U;=0,54988

0,87 - 0,82

T25-20 .(2,3-2,0)=0,85.
0,58 - 0,55
25.20 .(2,3-2,0)=0,568.
8.Xdc dinh s6 b0 dén va Ui bo tri.
SO b dén:

Uq=0,82+

U;=0,55+

0 N, <,
N—m .n- sO bong den c6 Pq
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-B& tri ludi lap dén :can c( vao kich thude hinh hoc cu th€ ma b6 tri phai dam
bdo:
+)Tinh thdm my.

2. A R . 1 1
+)Phai can nhac cac kich thuOc m,n,p,q: 3 < p(qQ)<s 2 m(n).

+)PAm bdo dén chi€u sang N>Nu,
N<Nun — Khong dat.Phdi ting N va gidm ®q
N>Nuin  Dat.
N>>Ni, — Khong kinh t€ va phlc tap hé thdng — nén thiét k€ cho
hgp ly. - Tang ®, va gidm N.
VD:Thiét ké chi€u sdng cho mOt phan xudng s(ta chlta co khi c6 kich thudc 1a
axbxH 1a 20x15x4,15.Chon b0 phdn xa p=551.
Theo tinh chat cong vi€c chon d0 roi yéu cau E,BO tri dén st tran(J=0)chon b0
dén Ong huynh quang c6 cap 1a 0,42G+0,07T.Béng dén chon loai 1,2 m c6 cac
thong sO 36W,®, =335.Tinh sO b0 dén tOi thi€u Ny,
Giai:
h=H-0,85=4,15-0,85=3,3(m)
Tra béng(% Jmx=0,15 - Nax=1,5.h=4,95(m)

Theo chiéu ngang(b): %m(n)s p(q) %m(n).

S6 khodng = 56 den=12 = > [Jx=3
6 khodng =0 dén=" =75~ [x=3.

15
On="=5>4,5(1khong dat - x=4

15
n="r- =3,75mllq=1,8m

15-2.1,8
On==","">=3,8(m).

Theo chiéu a:chon p=1,5
20-21,5
==
U Nmin=4x5=20(m)

m =4,25(m).
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*Tinh quang thong tOng ®y
®,=a.b.8/K.0phan xudng it bui bam chon S=1,4.
Ks=n¢.Uatni. Ui

ab 2015

h(a+b)~ 3,3(20 + 15)

Hé 50 dja diém K= 2,6.

Uq=0,798.;U;=0,404.

[OHé sO s dung:

K=0,42.0,798+0,07.0,404=0,36344.

20.15.250.1,4
"= 0,36344
®, 12 quang thong can cap cho xudng d€ sau 1 ndm s dung so E=2501x
*Tinh toan b dén.Chon dén hang claude.
P=36W;®=33501m;T,=3000,K;Ra=85;D=26mm.
N=®d/n.®¢=43 bOLIChon N=42=6x7.

*Phan bo 1udi bo tri dén

=288,806(1m).

Lay q=0,4mn= =2,59 m

5+2.0,4
—~chonn=2,6 m

m= =2,94 m chon m=3(m).

6+2.04
Lp= 20 26.3 =1(m).
*Nhan xét :So sanh N va N,
N>Npin - dam bdo thi€t k€ vé don déu chi€u sang.Tuy nhién
N>>Npin — €6 th€ xem xét 1ai d€ dua ra phudng an tOt hon theo
hudng gidm N.

ILKi€m tra thiét ké.

Trong phan nay c6 mot sO yéu cau da dat dugc khi thi€t ké so bd nhu:mau cla
ngudn sang phi hop vGi E,d0 ddng déu.Can tinh toan d€ ddm bdo:dd tuong
phan cla dén tran.

Chiéu sdng.

Page 41



1.Chi tiéu do tuong phdn cUa dén tran.
-Binh nghia :Hé& s0 chéi khi nhin dén

__do choi nhin den,goc nhin 45

:Ld(Y:750)/Ltr5n.

do choi cua tran
-Tiéu chudn quy dinh :
r< 20-muUc tinh xdo .
r< 50 —mUtc thong thuOng.
-Y nghia :Xét dén mUc ti€n nghi cla khong gian tranh cho ngudi lao ddng bi
chéi khi quan st dén tran.
2 Ki€ém tra d6 tuong phan theo dd roi.

o E3
-Theo tiéu chuan :0,5 < E5 <0,8.

Hoadc theo cac dac tinh E;(E,)

3.Ki€m tra tiéu chuén soller.
-Nghién c(u sinh 1y nhin cUa con ngudi v4i mUc lao dOng khac nhau thi soller
dua ra ban d6 cho dudng cong dd choi .

Y max=(y,mUc lao dOng)
-Cach ki€m tra :phdi tinh dugc d0 chéi tai mOt sO goc nhin — tra trén dudng
cong hodc vé cac dudng cong L(y) 1én dac tinh soller clla b0 dén da chon.Néu
dudng cong nam bén trai dudng cong giGi han thi két ludn tiéu chudn kiém tra
nay dat yéu cau vé tién nghi.

4.Tinh d0 roi E..

~ . NFn
- - F.= =IR. F.”+S. *
Cong thuc : E; 1000abo [Ri.F”+Si]. *)
-Trong d6: i=1,2,3. - cac d0 roi 1én tran, tudng, va mat phang lam viéc.
N- s b0 den.

F-Quang thong cUa mOt bd dén.

n-Hiéu sudt phét quang

F”-Quang thong tuong doi riéng phan trén mat phang lam viéc,tra
theo bO dén va cac chi sO khac(116,117)

RS- Céc chi sO dugc tra theo bang(118).
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MOt sO chi sO:

K - chi s0 dia diém.

a
~ h(a+b)
Th+h'

2mn ap +bq

K= h(m+n) -Chi s6 1udi;K,- (@ +b) _ chi s6 gn tuong doi.
[E; da xét tGi moi y€u tO hinh hoc,]udi phan bo dén, gan hay xa
tuong. ....dugc xem la cac thiét k€ tin cay nhat.

VD: Ki€m tra thiét k& cho vi du trén.

-Co:

K=2,6; J=0.
2mn ap +bq

K= h(m+n) =0,844; K,= (@ +b) =0 303,

=K ,/Kn=0,359.

[1X,=0,359(km).

*Tinh todn E;theo (*).
F.”=f(K,Kx,K,cap bb dén,)).
-Xét K=2,5.
K.=0,844
K,=0,359
- Khi Kn=0,5 - K,=0,1795. » K,=0 hodc 0,25 (1)
Kn=1 - K,=0,359.- K,=0hoac0,5. (2)

L 3 e 642~ 588

(DOF.”=588 hodc 6420 F,”= 588+ -

= 626,772.
620.288 — 626,772

o5 0,359

J - chi s treo.

0,1795

(2)0 F,”=537 hoac 653.0F,”= 537+

= 620.288.
NOi suy cap Ka,

F,”=626,772 42.(2.3350).0, 42 0,844-0,359
11”: ) + ) )
20.15.1,4.103 ( )
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=622,311.
Hoan toan tuong tu vGi K=3 ta ¢
F,”=631,32.
Tra bang va tinh R; Si(theo bang 118).

p=551; K=2,6.
Es=E4tE4
E4d = 42.(2.3350).0, 4312) [0,72.12.631,32+317]1=217,26 (lX)
20.15.1,4.10

E4i =0,67ni[R4.Fu’ +S4i1=19,25 (Ix)

=>E4 = 236,51

Tuong ty ta tinh dugc E3 = 181,92 Ix

Tinh E1 = 40,8 + 50,02 = 90,32 (Ix)

Ki€m tra : + PO roi trén MPLV AE% = 5,4% => tOt (AE% < 10%)

+ PO chdi nhin dén

L®(75°
y/c =220 5
LtCn
1F1_ 90,820,5
Lin= 2-=2= = 14,45 (cd/m?)

- D0 chéi clla dén &y = 75°
Kich thudc bd den 1,24*0,18*0,1

Dién tich b/k theo 2 huGng nhin
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AN / ?
~/

Sbk ngang = ab.cosy + ac.siny = 0,1775 m?

Sbk doc = ab.cosy + bc.siny = 0,0751 m?

H(75°)
Sbk

D06 choi theo 2 hudng Ld =

Tra dudng cong trac quang cUa béng dén :

Idng(75%) = 45.cd. == 30L5d => Ldng = ;ﬁfs =1698 (cd/m?)
1ddoc(75°) = 30.cd. 2;220 = 201cd => Lddoc = 0,2007151 = 2676,43 (cd/m?)
=>Cac ti sO :
Rng = 1164951;6 =117,5 > 50 => Ko dat
Rdoc = 2?164:3 =185,2 > 50 => Ko dat

Khac phuc bang cach : + X(r1i 1am ting p1 cUa trén
+ Chon lai dén theo hudng ting Sbk

+ Gidm d0 chéi cUa dén
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*Kiém tra tf s6 Ey/E,
PK 0,5 <EyE,<0,8

181,92 _
236,5

C6 Ey/E,= 0,77 => thda man

Néu t° thOa man ta khac phuc bang 2 cach :
+ Chon lai b6 dén vé phia chi€u sang mG rOng
+ Chon lai cap b0 dén
-Cach khéc quan trong hon thay ddi p,q
*Ki€m tra theo s dO Sollvier
+ Chon 5 gi4 tri y d€ tinh L(y)
+ Sau d6 vé dudng cong L(y) 1én dac tinh Soll cUa bd dén da cho

NX : Né&u ddc tinh ta v& dudc nam hét vé bén trai => dat

Chuong 2 :
Thiét ké chiéu sdng dudng
§1: Pac di€m va cac tiéu chudn thiét ké chi€u sang dudng

Muc dich : Nham tao ra mé hinh chi€u sang t6t , tién nghi , dac biét cho ngudi
tham gia giao théng , quan li va x( 1i chinh x4c , nhanh chéng céc tinh hudng giao
thong xay ra trén dudng .

1.Cdc dac diém .
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-Thiét k€ chi€u sang (TKCS) cho ngudi quan sat chuyén ddng , quan sat cd mat
dudng 1an doi tugng ciing dang chuyén dong .

-Khéc v6i chi€u sang ndi that , & day 1ay d6 roi lam tiéu chudn dau tién va quan
trong nhat d€ 1am tiéu chi thi€t k€ , thi ¢ day ngudi ta quan tim nhat dén db
chéi clla mat dudng . Thuc nghiém cho thay ko phai d0 roi ma chinh d chéi
mat dudng mGi quyét dinh chat lugng quan séat cla ngudi l4i xe.

=> Lyc tra theo tiéu chudn

-Khac v&i trong ndi that L cla tudng , tran.....tuan thu dinh ludt Lamberg va ko
phu thuOc vao hudng quan sat . DO choi cla mat dudng ko tuan theo quy luat do
vi phdn xa trén dudng 1a phan xa hon hop va rat ngdu nhién , né phu thudc chu
y€u vao bé mat va cau tao vat chat clia 18p phll mat dudng va géc quan sat cla
nguoi lai xe .

-TKCS cho du0ng ciing giong trong n0i that 1a yéu cdu ddm bao dong déu vé
d0 chéi theo chi€u ngang , dac biét theo huéng doc clia dudng .N€u ko ddm
bdp phan bo d6 chéi dong déu theo chi€u doc thi gdp phdi hién tuong “hiéu
Ung bac thang” gdy mét moi than kinh va gy bubn ngll cho ngu0i 1ai xe .

-Vi thoi gian chi€u sang cho dudng giao thong ciing vGi cong suat cla ngudn
cap la kha 16n , can chd ¥ dén chi tiéu ti€t kiém dién nang theo hudng can nhac
1ua chon bd dén c6 hiéu ning cao va tim cac bién phap di€u khi€n chi€u sang
theo c4c gi0 cao , thap diém .

-Vi chi€u sang dudng chl y€u la cac khu db thj cac chd y dén tinh thdm my ,
canh quan , lam dep.

2.Cdc tiéu chudn.

-D0 chéi clla mat dudng : L 1a tiu chudn dau tién va quan trong nhat quyét dinh
dén quan sat clla ngudi 14i xe . Theo tidu chudn ta quy dinh pham vi quan sat cUa
nguaoi lai xe .
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1.5° 0.5°

{ |
£ e Fh?m i guan sat
! t!

-Loai mat dudng : 10p phU , mat dudng sach hay ban , van toc xe.....
-Gidi phap chiéu sang
TCVN : LVN = 1,6 cd/m? (cép A)
LCIE =2 cd/m? (cap B)
*PO dong déu L
-bugc xét theo 2 phuong : doc , ngang dugc danh gia theo 2 thong s
+P§ dbng déu chung

L mi ~ ~ N
Uo = Ln?;n > 0,4 phu thuQc cap duong A,B,C,D

Trong d6 :_Lmin 1a d chéi nhd nhdt trén ludi di€m chia theo tiéu chudn
<o . Li
_Ltb la gia trl trung binh = L
n

-DY d6ng déu doc

L mi ~ ~ N
Ul= 2> 0,7 phu thuQc cap duong

Lmax

Trong d6 : Lmin , Lmax 1a d0 chéi cac di€m trén 1uGi tinh theo chi€u doc

*Han ché chéi lod mat tién nghi .
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- Tranh cho ngudi 14i xe ko bi chéi 1o khi quan sat dén dugc danh gia theo chi sO
loa G dugc CIE dinh nghia :

G = ISL + 0,97lg(Ltb) + 4,411g(h’) — 1,461g(P).
Trong d6 : _ISL : 1a chi s riéng dac trung cho mUc dO chdi loa clla 1 b
dén dugc cho rtrong i lich (3+6).
_Ttb : @0 chdi trung binh cUa mat duGng
_h: chi€u cao dén so v&i mat dudng
_h’=h-1,5: chiéu cao dat dén so v4i mat ngudi quan sat .
_p:sO dén dug dat trén 1 km chi€u dai cla dudng .
-Taco: G =1: choéilod qua sUc chiu dung.
G =9 : ko con choi loa.
G =5 : ngudng vUa chiu dugc.
TCVN: 4<G<6.

Sk st sfe sk ok

§2: Phan loai duong theo tiéu chudn chi€u sang
1.TCVN

Chia thanh 4 cap :
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-Cap A : 1a duOng phO cap db thi , dudng cao tdc c6 tbc dO chay xe 80+100 km/
h va phu thuOc vao luu lugng xe tinh bang s6 1ugt / dudng ma ngudi ta quy
dinh Ltb = 0,8 + 1,6 cd/m2.

-Cap B : 1a dudng cap khu vuc c6 tOc dO chay xe khodng 80 km/h , theo quy
dinh Ltb = 0,4 + 1,2 cd/m2.

-Cap C :1a duong n0i b0 (trong cac khu vuc chung cU') c6 vmax = 60 km/h , quy
dinh :

+ luu lugng 16n hon 500 lugt/h : Ltb = 0,6 cd/m? ; Etb = 12 1x.

+ luu lugng nhé hon 500 lugt/h : Ltb =0,4 cd/m? : Etb = 8 Ix.
=> Do tdc d6 G cap C thap , dO roi déng vai trd quan trong , can quan tam .
-Cap D : 1a cic duOng nhanh nho con lai Ltb = 0,2+0,4 cd/m2.

2.Tiéu chudn CIE (165).

-C6 5 cap duong , cac tiéu chudn cao hon .

ek kg

§3 : Cac thong s6 hinh hoc clla m&t phuong an va phan
loQi bO den.

1.Cdc théng sé hinh hoc.

-La céc théng sO kich thudc chinh clia 1 phuong &n chi€u sang dudng , sé truc
ti€p anh hudng dén hiéu qud va chat lugng chi€u sang . Co s& dau tién d€ dua
ra cac théng sO con 1ai 1a chi€u rOng cla dudng .
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7?0 dén /{)

7t dén
MepyE he

| W he

s : tam nho : 0-0,5-1-1,5-2m
y : thuOn lam bang 15°
a : khodng cach hinh chi€u clla mat dudng 1én via he
a> 0 : dén chi€u trén mat dudng
a <0 : dén chi€u mép via hé
1 : budc cOt 1a khodng céach gilrta 2 cOt lién ti€p k& cd vé 2 phia duOng

2.Phdn loai bo dén.

a.Céac ki€u
*Ki€u chup sau

-C6 anh sang phat ra trong pham vi hep vi vay tranh dugc choi lod va thuGng
dung cho noi c6 dia hinh ddc biét (cua gdp , dudng dbc...).

*Kiéu chup vUra

-Anh sang phét rat rung binh va dugc Ung dung rOng rai nhat , thudng dung véi
dén Na cao, thap ap hodc dén thuy ngan cao 4p . Dung cho cé4c loai dén thong
thuOng.

*Kiéu chup rOng.
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-Anh sang phét ra rOng theo moi hudng do d6 c6 khd ang gay chéi loa cho ngudi
quan sat thudng dugc dung d€ chi€u sang cho via hé , cho cac dudng di ndi bd
(bdi d6 , cong vién , dudng cho ngudi di bo...).

-D€& han ché chéi loa thudng ding qud cau m& d€ ting dién tich , gidm d0 chéi
loa.

=> Cin c vao viéc phan bd quang thdng , ngu0i ta dua ra bang dé€ tra (168).
b.Ggi y vé viéc dung cac loai ngudn sang cho chi€u sanh giao thong.

-Pén sgi dot hién nay ko dugc dung trong chi€u sang giao thong vi chi tiéu kinh
t€ kém , hiéu sudt phéat quang thap.

-V§i loai dudng cap A thuong ding cc béng 125;150;250;400W Na cao &p , ha
ap.; den 250 W Hg cao ap.

-Loai cap B,C thuong dung dén Na c6 cong sudt thap 75;100;125W Hg cao ap.

-V&i duong ham va 10i di ngdm thuOng dudng dung dén 6ng huynh quang va
den compact.

-L.Oi vao cac toa nha , cic duOng di dao va cac ngd phO phG bi€n nhat ding dén
compact.

Sk ok sk ok 3k

§4 : Cac phuong an bo tri dén
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.BO tri mét phia . -Ung dung cho dudng hep hodc mOt phia cé cdy che 18p , dac
biét 1a cdc doan duOng cong phai b tri 1 phia d€ gitip dinh hudng cho ngudi 14i
xe , dén dugc b tri ra phia ngoai dudng cong (do tiéu chudn an toan).

-biéu kién ap dung : d€ anh sang phan b6 déu theo chi€u ngang thih > 1. Pay la
diéu kién rang buOc d€ chon chiéu cao cOt va chiéu rong dudng .

2.B6 tri 2 phia sole.

-Ung dung cho dudng rdng , dudng ddi c6 luu théng 2 chiéu . Biéu kién dé

2 2 N 2 A~ , A ~ o - A N N
dam baolah> 51 , bO tri cOt thap hon so v0i chi€u rong long duOng.

3.B0 tri 2 phia nhung déi dién.

. N A N . N . o « A 1
-Ung dung cho duong rOng va nhiéu lan xe di . Diéu kién h 251 :

4.Kiéu truc gitra .

-Ung dung cho cac duOng ddi c6 ddi phan cach gilra
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-biéu kién 1,5m < G < 6m , G 1a dai phan cach .
-Trong tinh to4n chi tinh cho 1 bén nhung phdi xét anh hudng cla ca 2 bén.
=> Néu dudng qua rdng cho phép phOi hop cac phuong phap v4i nhau.
kR sk ki k
§3 : Hé sO st dung quang thong

*Pinh nghia : hé sO s& dungquang thong (fu) 1a ti sO gilta quang thong nhan
dugc trén mat duOng va quang thong nhan dugc tU b den.
®nhdc

= = —+
fu Oboden f1 + f2.

-fu gdm 2 thanh phan : _hé s6 s dung phia trudc 1
_hé s6 st dung phia sau f2
+N€ua>0:fu="fl+1f2

+Néua<0:fu=f1-12

-Nha sdn xudt phdi cho trong li lich duGng cong HSSD cUa b6 dén (170).
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fu

tga
VD: dudng cong hé sO st dung clla b0 dén (176)
H=10m;a=1m;1=10m;
->Tinha : tgal =0,9 => f1=0,275
tga2 =0,1 => f2=0,025
=>f=11+12=0,275+ 0,025 =0,3.
-Khi f2 qua nho thi 1am tuy€n tinh ho4 tUng doan dé tinh ti 1€ .

VD : van b0 deén trén b6 tri khac

D

0.5

tgal = 1.05
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tga2 = 0.05

=>f1=0.3; f2(0.1) = 0.025

=>£2(0.05) = 0.0125 => f = f1 — f2 = 0.2875
-> Nhan xét :

Hé s0 fu cang 16n quang thong nhan dugc trén mat dén cang nhiéu.Néu
can dén dai hodc dat cOt dén gan mép via heé thi hé s6 st dung quang théng cang
16n.Mat khac chiéu cao dat dén cang nho thi fu cang 16n
VD : BO tri truc gi(ra
fu = fuA + fuB

tgal :ﬂ
a

a
tga2=2
99 =4

-> Tra fu

Vs d

[+G+a

tga3 =

G+a

tgad =
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->Tra canh sau den
fuB=f3-14

(N€u tga2 > 1 thildy tga2 = 1 d€ ki€m tra)

§5 : Phuong phap ti sO R

*Sg lugc lich sit TKCS duong :

-1940 : 1an dau tién c6 hudng dan qubc t€ rat so lugc vé chiéu sang dudng
phO trong d6 1ay do roi 1am c0 s& va yéu cau dé€ tinh toan , thi€t ké.

-1965 : CIE cong b phuong phap ti sO R trong d6 tiéu chudn do roi dugc thay
thé€ bang do chéi trén mat dudng . Tuy nhién do phuong tién dac biét 1a may
tinh con rat han ché nén tinh toan phan bé 4nh sang gdp rat nhi€u khé khin va
cac bién phdp tinh theo phuong phap nay c¢6 d6 chinh xac hltu han nén ngay nay
van dugc st dung nhung chi tinh todn so b cho cac phuong an Iura chon .

-1975 : CIE cong b6 phuong phap tinh todn dd chéi di€m , vé& nguyén tac cho
phép tinh todn d0 roi trén tung di€ém cla mat dudng va ngay nay dugc Ung dung
rOng rai d€ ki€m tra , thi€t k€ va ngudi ta da c6 nh{ng phan mém chuyén dung
d€ Ung dung cho cac phuong phap nay.

+NOi dung : Khi thuc hién 1 do an thiét k€ ngudi ta thuong can nhac lua chon
2, 3 phuong an kha thi goi 1a phuong 4n so sanh d€ ki€m tra so bd theo phuong
phép ndy .Sau khi da chon ki€u b0 tri dén , ki€u b6 dén chiing ta ti€n hanh cac
budc tinh toan sau :

1.X4c dinh khodng céach gilra cac cbt , budc cOt e phu thudc chi€u cao cla cOt
nham hudng d€n muc dich nham tao ra d0 dong déu chiu sang ddc biét 1a
theo chi€éu doc.Trong tiéu chudn dua ra bang Imax (169).

2.Tinh quang théng cda bd dén D,

-Quang thong tinh cho 1 ndm st dung theo céng thUc :
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el.Lyc.R
fuv

dtt =
Trong d6 : + Lyc : tra theo tiéu chudn phu thuOc cap dudng
1 A \ rd
+V =V1.V2 = 5 _V1: phu thuQc thGi gian quan li
_V2 : phu thudc moi truOng
_ 0 :hé s6 bl quang thong.
TCVN: 6 =1,3:5s0idot.
d = 1,7: phéng dién

> A Etb A .~ A . B A & ~ pY hY
-TiIsO R= Th cho quan hée gita dO rQi va dO choi trén duOng , tim ra theo

thuc nghi€m cho phép danh gia so b6 mat duong .

TCVN
Tinh chat 16p phu Gidtri R
Chup sau Chup vUa
-Bé tong : + sach 12 8
+bén 14 10

-Bé tong nhua : + mau sang 14 10

+ mau trung binh 20 14

+ mau t0i 25 18
-DuOng gach lat 18 13

-Chd y : sau khi dd nhan dugc ®tt , ta chon ®d thudng khac nhau , do dé can

« A 2? 7 A . A Ve q)tt e
hieu chinh budc cOt e . Chon 1ai e theo cong thuc : od - o
thuc
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VD : Tinh dugc ®tt = 22000 Im
Biét dén Hg cao 4p : P = 250W c6 ®d = 14000 Im
P = 400W c6 @d = 24000 Im

-> Né€u chon P = 250W thi phai riit ngan e rat nhiéu do d6 ta chon P = 400W khi
dd

do ethuc = e.—
' Pt

3.Trinh tuw bdi todn thiét ké so bé.

-Budc 1 : Xac dinh kich thudc hinh hoc , chiéu rdng , chiéu dai 1ong dudng , via
hé , cap chi€u sang , d0 phU mat dudng , sau d6 can c(r vao bang tiéu chuan dé
chon cap chi€u sang , Lyc, ti s6 R , d0 phU mat dudng.

-Budc 2 : Xét dén phuong 4n bo tri dén : can chon b0 dén trén co s& do6 xac dinh
chi€u cao cOt, tdm nho cla can dén s, a, phuong an chi€u sang , phan nay can
can nhac Iua chon ra 1 sO phuong 4n so sanh dé€ tinh toan va Iita chon phuong
an tOi uu.

-Budc 3 : Xac dinh khodng cach gilra cac cOt (budc cOt) theo bang Imax , h, va
ki€u b0 dén theo bang.

-BuGc 4 : Tinh hé s6 st dung fu , roi tinh ®tt clla b0 dén can 1ap theo cong thitc
daco .

-Budc 5 : Can c(r vao ®tt d€ chon loai béng dén phu hgp . Sauk hi chon can
hiéu chinh va can nhac lai budc ¢t va Lyc.

-Budc 6 : Ki€m tra chi sO tién nghi chéi loa . Tinh ham G -> d€ so sanh.

-Budc 7 : Tinh toan chi€u sang cho via hé (n€u c6) goi la chi€u sang ting cUGng
-> can tinh chi€u sdng bd xung phan quang thong con thi€u sau khi di nhan
dugc nguon cap tir hé thong chi€u sang dudng d€ dam bdo yéu cdu do roi cla
viahe .

4.Chiéu sdng via hé .
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*Theo TCVN quy dinh thi :

- Cac dudng ma c6 hé dudng > 5m thi phai ting cuOng chi€u sang d€ bdo vé
+ Etb > 31Ix va Uo > 0,25

+ B0 chai 1d¢ < 2000 cd/m? .

- Néu via hé c¢6 d0 rOng < 5m thi c6 th€ c6 hodc ko can chi€u sang thém (chi
chi€u sang khi cé yéu cau dac biét).

Tinh chi€u sang via hé nhd hé thOng dén dudng : fu = f1 — f2.
Tinh tgal -> f1
tga2 -> 2

=> Evh 1a d0 roi do hé thOng chi€u sang long duong cap .

dvh  ODvh
Elvh = Svh  ev
®vh = fu.v.dd
at
m,_'}":

-:—
\
\
N
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-X4c dinh d6 roi con thi€u bé xung : E2vh = Eycvh — E1vh. PO roi nay can dugc
thi€t k€ va b6 xung bang hé théng ting cuOng cla via hé .

S ok sfe sfe sk Sk ok

§6 : Phuong phap dd chéi di€m

1.NGi dung .

-Phuong phap cho phép tinh d0 roi , ddc biét 1a d0 chéi trén 1 1udi di€m da
duogc chia theo tiéu chudn trén mat dudng qua dé cé dugc su’ phan bd cla E, L
nham kiém tra cac tiéu chudn va Etb, Ltb, U0, U1.

-DE€ tinh toan Ep tai P trén mat dudng ta c6 cong thic :

_ Ip.cos’y

Ep=

-Dung bang I(c,y) tra va ndi suy Ip , tinh Ep , d0 chéi Lp. Do Ep , Lp ko tudn
theo dinh ludt Lamberg -> Lp phu thulc vi tri quan sét , theo tiéu chudn quy dinh
vi tri quan sat cUa ngu0i 1ai xe cach viing quan sat 60m , cach via hé khodng 1/4 ,
d6 cao 1,5m.

S

-Cong thirc tinh Lp = q.Ep trong dé q = q(a,3,y) 1a hé sO chéi . Tuy nhién do o =
1° nén q phu thudc ko nhi€u vao o va cé th€ bd qua => q = q(B,y)

Ip(c,y).cos’ y

=>Lp = q(B,y)- o
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Ta dinh nghia R(B,y) = q(B,y).cos’ y 1a hé s6 chéi quy dbi

I b
=>Lp = R(By). 20

-Xac dinh Ip(c,y) , tra bang két hgp véi ndi suy.
-X4c dinh R(B,y) , tra bang k&t hop v4i noi suy.

2.Cdch xdc dinh I,

-V&i dén cau : thuong gdp & chi€u sang via hé

7.90d

1=

-Cac b dén c6 truc d6i xUng : Iy tra theo dudng cong trac quang

-Céc b0 dén chuyén dung cho chi€u sang dutng phan bd quang thong rat phiic
tap c6 thé hinh dung v6 s6 cidc mat phang doi x(Ung di qua truc quang cla dén .
Vi vay trong li lich ngudi ta thudng cho 1 s6 cac dudng cong trac quang chinh
va 1 bang phan b0 I(c,y).

AN /
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X, 2.0 A PH
-MOi diém P (tQa dQ) y =arctg DH

-ThuOng (c,y) tinh todn dugc thi khac gid tri trong bang => ndi , ngoai suy

3.Tra dé chéi quy d6i R(B.tga)

-Phu thuc bé mat dudng , chia thanh 4 cap quy chudn tir R1->R4. MOi cép
dugc dac trung bdi 2 thong s6 dé 1a

+Hé s0 nhin 10 a0 0,05 (t01)
0,11 (sang)

+Hé s0 st dung S1, cang sang thi S1 cang 1én

Cap S1 S1 dién hinh QO
R1 < 0,45 0,25 0,1
R2 0,45+0,85 0,58 0,07
R3 0,85+1,35 1,11 0,07
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R4 > 1,35 1,55 0,08

*R1: la duOng Bitum < 15% vat li€u nhan tao mau sang hodc dudng bétdng mau
sang.

*R2: 1a dudng Bitum 10+15% vat liéu nhan tao mau trang nhung kich thudc hat
> 10 mm, két cdu ran chac .

*R4 : dudng d6 nhua sau nhiéu thang st dung .

4.Cdch chia ludi diém kiém tra

-Theo chiéu ngang 18y 2 di€m cho 1 lan xe .
-Theo chiéudoc:1<18m : 3 diém
1<36m :6diém

1<54m :9 diém

=
Iy

Vig

TYnh to,n chiOu s, ng
b»ng ®In pha
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-§In pha lu lo!i bé ®In cad .nh s ,ng ph©n bé hNp ding ®0
chiOu s©u trong c,c kh«ng gian réng vu khofng c, ch

§1 : C,c th«ng sé& ciia bé ®In pha

l.Gac ph©n t n chim tia «

-Ly gac gi+a tOm cha chim tia s ,ng vii trdéc quang , 1lu
hing ca Imax vy hing ca céng ® nh s _ng b»ng 1/2 vu
1/10 Imax , gac nuy théng ®ic thO hiOn tran ®Ec t¥nh
tr¥c quang cfia 1 bé ®In

-C'n co vuo gac achiabd dén pha thanh 3 loai sau:
+B0 dén c6 phan bo anh sang hep o < 30°

+B0 dén c6 phan bd anh sang vlra 30° < o <60°
+B0 dén c6 phan bd 4nh sang rOng o > 60°

2.Hé toa do xyz

-Hé ndy dugc st dung khi 1 dén dat tai goc cla san dugc chi€u sdng
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z/\

¥
\é
\ Tr?c quang

X

Ax.y)

B<0 B=0 B>0

X

-g6c nhin dén (cOt dén , truc quang),thudng quy dinh N < 65°.Khi d6 hudng clal
phat vé A

+Go6c B
+Goc B

-Nha sdn xudat clla b0 dén cho phan b6 quang théng I(B,p) trong li lich
- Y
B= arctg .

X
B = arctg \/)Tf

=>n0i suy 1(B,B)

3.Phép dich cét va dich toa do
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%1 -

o
Néu dich c6t 0 -> 0’
-Duing cong th(c chuy€n hé toa dd xoy-> x’0’y’
X'=X-X1
y=y-y
4.Phép quay hé to@ dd xoyozo

-Thuc t€ truc quang ko nam trong mat phang yoz ma thudng quay di mOt géc R
dé hudng b0 dén vao san va phan b anh sang dong déu

VD: Tim Ea tai trung di€m 1 san béng (105/65) cOt dat tai o’ (x1=-21m, y =
-20m ), R =50°, v = 63° va chiu cao z = 42m.

Chiéu sdng.

Page 67



/

X0

3 ok ok sfe e ok

§ 2 :Thiét ké chiéu sdng sdn van déng

1.Cdc yéu cdu , tiéu chudn

-MOt sO yéu cau , tiéu chudn TKCS cac cong trinh th€ thao bang 16.1 (211)

-Tiéu chudn tham khdo TCVN 2003

2.Cdc phurong dn bé tri dén
*B0On cOt c6 géc quay R=0

-U'u diém : hiéu suat s& dung &nh sang cao tuy nhién U thap

Chiéu sdng.

Page 68



*B6n cOt nhung c6 R#0

N
o

-

L . X

o

-Pay la phuong an hay dugc st dung .Hé s0 s dung ko 16n 1am nhung uu
di€ém la d6 dong déu chi€u sang rat tot, dac biét 1a d0 dong déu doc tinh theo
phuong thang dUng . D& phan b6 d6ng déu anh sang trén san ngudi ta chia s6
b0 dén trén mOi cOt thanh nhi€u dén nhém sau dé bo tri cac gOc quay khac nhau
cho ching .

*Sdu cOt ¢6 géc quay R=0
-U'u diém : hé sb si dung cao sO cOt ting s€ 1am ting dO dOng déu chi€u sang

-Nhuoc di€ém : dat tién , ko kinh t€ thudng chi dung cho cac san van ddng da
chUc nang
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bobo 4

*V @i cac san bong lien hgp c6 chi€u cao khan dai > 26m thi c6 th€ b0 tri dan dén
trén cac mai che khan dai .Phuong &n nay vira dat tinh kinh t€ 1ai vUra c6 tinh
phan b0 4nh sang déng déu cao.

-Trong truOng hop néu cic khan dai & 2 phia ko du dai c6 thé khu vuc cau mén
bi thi€u 4nh sang khi d6 can b0 tri chi€u sang tdng cho khu vuc cau mon

3.Khdi niém vé do déng déu doc va ngang

-Vi quan sat cUa cac cau th trén san bong ko chi dién ra trén mat san gan v4i do
roi ngang Eh (Eng) ma trong ko gian con quan sét trén cac mat phang thang dlng
, 3 d6 con quan tim dén do roi doc Ev va d0 dong déu cla chiing

-Eh trén san béng theo tiéu chudn 1a d0 roi trén mat san hay cach mat san 1m
-Ev 1a d0 roi tinh theo 2 phuong x va y tai cao dd cdch mat san 1.5m

+Evx : d0 roi dUng trén mat phang vudng goc truc Ox

+Evy : d0 roi diing trén mat phang vuéng goc truc Oy

-0 dbng déu doc va ngang 1a cac thOng s phai ki€m ching theo thiét ké

Ehmin
Ehtb

+P§ dong déu ngang Uh=
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Evmin
Evtb

+P0 dbng déu doc Uv=

I(c,y).cosa

-Cong thUc tinh d0 roi E= PE

+Trong cong thUc ndy can phai tra két hgp véi ndi , ngoai suy d€ c6 I(c,y). Can
phdi chu y x4c dinh ding gdc o trong cac trudng hop khac nhau

o = [I,n cUa mat phang can tinh E]

4.Tinh céng sudt va loai dén

*Quang thong tinh toan

Eyc.S.0
bsd

Cong thic Dt =

6 =1.05-> 1.1 vi hé thOng dén dugc bdo dudng va thay thé lién tuc
S dién tich san
Theo tiéu chudn (400->500)h thi phdi bdo dudng , lau chui

bsd = 0.17->0.4 -.thap vi 4nh sang phét ra hep ,chiéu cao dat dén 16n va dat cach
xa so vOi san

-Khi thi€t k& budc dau phdi tam udc luong 18y gia tri trung binh ¢30.2->0.25
Sau khi tinh toan thi ki€m dinh lai bsd= ®nhan dugc trén san / Pdeén

*Chon loai bong den

-Céc dén phoéng dién c6 thé dung dén Na cao 4p c6 cong sudt 100->1000W, Hg
cao 4p 70->2000W ,hiéu suat phat quang kém hon, tubi tho thdp hon nhung chat
lugng 4nh sang t6t ,Ra=100.N€u cac san quOc gia c6 truyén hinh mau thi dac
biét uu tién loai nay.

*SO luong béng deén tinh theo céng thirc
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N=®tt/Pd trong dé6 Pd 1a quang thong cla 1 bong dén
-Phu thubc s6 cOt -> sO béng + b0 dén trén 1 cOt

-Phan bd c4c b0 dén thanh nhém , s& nhém phu thuOc sO diém roi cla truc
quang phan b0 trén mat san theo tiéu chudn .Vi dén pha thuOng c6 phan bo anh
sang hep nén cac diém roi dugc xac dinh theo cong thirc:

(n/h)max = 0.6 trong d6 n 1a khodng cach 16n nhat gi(ta 2 di€m roi
VD: chi€u cao cOt h=30m -> Nmax=0.6*30 = 18m

D€ ddm bdo d0 dong déu chi€u sang khodng cach gilta cac di€m roi trén san
thod man N < Nmax

sk kg

§3: Chi€u sang cac cong trinh thé€ thao ngoai troi

1.Cdc nguyén tac chung

*Nhirng van dé can khao sdt

-Hinh dang , két cdu va kich thudc hinh hoc cla cong trinh , cac khu vuc can
chi€u sang , vat liéu xay dung , mau sac va tinh chat phan xa clla mat tuong,
mat san , khan dai va ddc biét 1a cac vi tri c6 th€ b0 tri 1ap dat cOt va dén

-Yéu cau va muc dich st dung cUa san :luy€n tap , thi dau ,c6 hay ko quay
truy€n hinh mau

-Pac diém cla ko gian 1an cén :nam canh khu dan cu’, canh dudng giao
théng ,cting cac ddc diém khi hdu nhu van tdc gié, d0 8m ,suong mu. ..

*Cdc yéu cau

-Etb, Ev, Eh , d0 dOng déu U tra theo tiéu chudn
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-Han ché t0i da hién tugng chéi loa cho cac van dOng vién va khan gid .Can

chon cac by dén thich hgp sau d6 bo tri géc nhin dén U < 65°

-Khac phuc t0i da hién tugng nhap nhdy n€u ding dén phéng dién bang cach

st dung nhi€u pha

-Khi lua chon béng dén can quan tam tGi hiéu suat , tuGi tho D(h) ,hé s6 suy

gidm quang thdng, mau sac anh sang vsf chi sO thé hién mau .

-Hé thOng di€u khi€n chi€u sang phai b tri tap trung va noi t&i ngudn du
phong khi c6 su cO . Trong d6 quy dinh béng du’ phong cho su ¢O phdi st dung
loai dén sgi dot hodc dén 6ng huynh quang nhung pha ding chan luu dién t&r dé
bat sang ngay ko c6 thdi gian moi

-D€ ddm bao han ché chéi loa va hi€u qud s dung thi chiéu cao dat dén t0i

thi€u dugc dua ra trong bang tiéu chudn

hmin(m)

22

17

2000w

o000W ——

15

12

2000w

1000W

400W —

11

10

1500W

1000W

400W

400W

250W

500W

250W

250W

50W ——MMm

125W

300W

200W

E0 )

150w

70w

80w

2.Cdc tiéu chudn chiéu sdng sdn béng dd

Halogen
s?id?t

Hg
Ca

Na
Ca

Metal
Halide

Lo?i den
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*Pham vi chiéu sdng

-San béng da théng thuOng pham vi chi€u sang 1a mat san dugc gidi han bdi cac
duGng bién dQc va ngang .

Vi cac san lién hgp thé thao dugc hi€u 1 cac sdn bao gdm nhiéu chlfc ning
pham vi thiét k€ chi€u sang bao gOm ca dudng chay va cac hang muc thé thao
khac ngoai san bong da.

*P0 roi : dugc quy dinh theo muc dich s dung sin

Muc dich st dung Eng tb (Ix) Ung= Engmin/Engtb
Thi d&u chinh thirc > 500 0.6

Thi dau théng thuOng >200 0.5

Luyén tap giadi tri > 100 0.4

*B6 tri dén : Tuy thubc quy md k&t cau cong trinh , yéu cau vé chat lugng anh
sang ma ngUdi ta c6 thé dat dén trén cOt hodc mai che khéan dai

Cach b0 tri SO cOt DO cao t0i thi€u Hmin(m)

Chi€u sang 2 bén san 8 0.35L1 <H<0.6L1
L2<H<4L2

Chi€u sang 4 géc 4 0.35L1 < H < 0.6L.2
H<3L2

3.Chiéu sdng sdn tennis

*Pham vi chi€u sang 1a toan bd mat san duoc ding d€ thi dau giGi han bdi hang
rao hoac khan dai .
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*Quy dinh vé d0 roi va d0 dong déu

+N&u thi ddu chinh thic Engtb = 750 Ix , Ung =0.6
+N&u thi ddu théng thudng Engtb = 500 Ix , Ung = 0.5
+N&u luyén tap gidi tri Engtb = 300 Ix , Ung = 0.4

*Quy dinh d6 cao dén dat Hmin

Muc dich Cong thlc tinh Hmin

Thi dau luyén tap H>5+04L 10
H>3+0,4L

Chuong 7 :

Thiét ké cap dién cho chiéu sdng
§1 : MOt sO yéu cau va dac di€m ctia hé théng dién chi€u sang

1.Cdc yéu cau

-bién 4p cung cap cho ngudn chi€u sang phdi ddm bao sut 4p tinh tU ddu ra
cUa ngudn tGi phu tai xa nhat ko dugc vugt qua 3%

-b0 tin cdy cung cap dién : 1a mUc dd cho phép mat dién

-Ngu0n chiéu sang trlr cdc co s& ma cé cac phan t ddng luc ko dang k& con néi
chung v€ nguyeén tac thi cac phu tai chi€u sang c6 yéu cau cap dién cao hon ->
thudng thi€t k€ theo nguyén tac dOc 1ap vdi hé ddng luc bao nhiéu thi cang tot
bay nhiéu (trong nha may thuOng 18y ra truc ti€p tU thanh cai tOng)

-Kinh té :

Chiéu sdng.

Page 75



+ Chon ngu0n sang c6 hi€u nang phéat quang cao nhu dén Ong huynh quang , dén
phong dién .

+ Piéu ti€t ngudn sang phit hgp theo gid c6 thé cat bét cac phu tai chi€u sang
trong gi® thap di€m ->ti€t kiém nhung phdi chdp nhan phan bé 4nh sang ko
déu .

+ Duing cac b0 dén c6 nhi€u béng roi tat bét béng trong bd dén
+ Piéu chinh dién 4p d€ diéu chinh quang théng tuy nhién can phai can nhac
dén diéu ki€n lam viéc va khoi dOng cla dén .

2.Cdc dang phu tai thuong gap trong chiéu sdng

-GOm cac loai chinh

*Cac phu tai tap trung VD: cac phan xudng , cOt dén , bong da ...Coi I dau va
cu6i dudng bang nhau

*Cac phu tai phan bd ddi déu VD: dén dudng ... I trong cac doan khéac nhau do
d6 so do thay thé tuong duong 1a 1 phu tai tdp trung c6 cong sudt 1a tGng cong
sudt cUa cac béng dén va nam tai gilra dudng day

nLf2=L/2

n P ox.cosn

*Phu tdi rdi déu trong so' d6 phdn nhdnh
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100250+250W B
240rm

7

-VGi moi ki€u phan bo phu tai can c6 cach lua chon tiét dién day phu hop.

§2 : Thiét ké tram dién chi€u sang

1.Cac dang mach cao dp

-Céac mUc dién 4p gbm cac mUc 35,20,15,10,6 kv

*Hinh tia

N
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-Moi phu tai déu truc ti€p nhan nguodn tUr 1 di€ém. U'u di€m 1a két cdu 1udi 1o
rang van hanh mach lac thi€t bi bao vé tuong d6i don gidn va dé tin cay
nhung gia thanh dt.

*Dang lién thong

N

-Uu diém : tiét kiém , ré tién.

-Nhugc di€m : khi van hanh tinh dOc 1ap tuong dbi cla cac phu tai thap hon .

iN

*Puong ddy kép

MBA

-Duing cho phu tdi c6 yéu cau cao v€ do tin cay

*S0' d6 mach vong
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-Ddc biét tién dung va phd bién & cac db thi cac co sG cong nghiép. Co 2 cach
van hanh :

+Mach vong kin nhung nhanh hé , & gilta vong c6 may cat M , khi c6 su cO thi
M déng ->tinh cO dOng cao , ré .

+Van hanh kin : dat tién ,van hanh va bdo v€ phai st dung cac thiét bj bdo vé
cao cap.

2.Tram phdn phéi dién

-GOm c6 mOt sO ki€u két cau nhu sau:

*Tram ho' 1a cac tram dat ngoai trdi ¢ tuOng bao thuOng dugc Ung dung tai
cac nha mdy , xi nghi€p hay khu vuc ndng thén noi c6 mat bang rong

-U'u diém : kinh phi ré

*Tram kin : dat trong nha , thudng sU dung trong cac phan xuéng céng nghiép,
trong cac khu dan cu d6 thi noi c6 mat bang tudng doi rOng

*Tram treo :MBA dugc dat trén cOt
-U'u diém : kinh t€ , ré tién , tiét kiém dién tich

-Nhugc diém : pha v0 canh quan
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->chU y€u dung cho nong thén,viing sau ving xa do d6 bi cdm s dung trong

thanh pho .

*Tram hop bd (Kiog)

-Toan b0 tU cao, ha ap va MBA thudng dugc dat trong 1 vO thuGng 1am bang

kim loai va composit

-U'u diém :két cau gon dep , tinh co dOng cao

-Nhuoc diém :gia thanh dat .

3.S0' d6 nguyén ly tram dién

22Kv

O

Ph? t?i
-TU cao ap thudng c6 cadc phuong an

*Dung DCL + CC
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-U'u diém dung cho cac tram don gidn , ré , cong suat nhd dd tin cdy thap
-DCchi déng vai trd cach ly va ding d€ cat MBA khoi ngu6n khi ko tai
-CC bdo vé& ngan mach

*Dung NCFT + CC

-C6 thé cat dugc MBA ngay cd khi mang tai ,tuy nhién van can dung cau chi
d€ bdo vé ngan mach

NCFT cc

o | T

| L__I

-Pat tién

-May cat déng cat phu tdi :tdi chd ,tUr xa ,va déng cat c6 diéu khién .

-Bdo vé :ngan mach ->c6 ning luc cat ,cat dugc dong ngan mach 16n ,bdo vé
qua ap

-Trong hé thdng chi€u sang ding cac MBA rat nhé nén thudng dung DCL
-Trong cac nha may ngubn chi€u sdng can dugc lay ddc 1ap nhat vi ngudn
dOng luc vi vay thudng dugc 18y ngay sau thanh cai cUa tram ha 4p .Cac ngubn
cong sudt chuyén dung nhu dudng giao thong thuOng dung cac tram cé cong

sudt nhé va thudng diung tram treo tai cac thi tran thi t& . Trong do thi thuGng s
dung nhat 1a tram Kiog

ke sk ok 3k
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§3: Lua chon cac TBP , KCD cho ludi ha ap

1.Diéu kién chung dé€ lura chon
a.Theo dién dp dinh mUc

-La lugng day v4i thiét bi 3 pha 1a cac thong sO cho trudc trong li lich thiét
bi . D6 1a dién 4p theo quy dinh cho phép thi€t bi lam viéc l1au dai ma ko gay
hu héng (1.05 -> 1.1)Udm

-biéu kién d€ lua chon Udmtb > Udm ludi .V&i cac thi€t bi khéc thi sai 1éch
dién ap phdi dugc nhan vGi cac hé sO nhu sau :

+Cap dién luc ,khang dién ,bién dong ,bi€n &p , cau chi k=1.1
+Truong hop khac st cach dién , DCL , may cat phai nhan 1.1
+C4c thi€t bi chOng sét thi k=1.25

CT : Idmtb > Icudng burc

Trong d6 Icudng birc 1a dong di€n 16n nhat ma thi€t bi phdi mang trong hoan
canh bi sy c0 ma van phai ddm bdo cung cap dién lién tuc cho phu tai

-Sau khi chon theo 2 diéu kién Udm, Idm thi thi€t bj ddm bdo lam viéc lau
dai trong tinh trang xac 1ap .Tuy nhién moi thié€t bj lua chon van c6 thé hu
héng khi c6 su cO

*Cdc su c6 xdy ra trong lUdi dién

-Su cO dién 4p(quéa ap)

+qué ap khi quyén do sét danh_déanh truc ti€p (cOt thu 16i)
_sét cam Ung

+qué dién ap ndi b0 xdy ra khi déng cat bat thudng ,tdi cdm, dung ->bdo vé
bang cac thi€t bj bao vé chOng sét.

-Su O dong : 16n ,bé clia I
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+SU O qua tdi I = 1.2 -> 1.4 Idm ->dnh hudng dén tuGi tho may -> dung Rn,
Rdt, Rs0...

+Su 6 ngdn mach gay ra dong dién va nang lugng rat 16n c6 thé lam hu
héng nhanh chéng thié€t bj .Do d6 can dudc khac phuc tlc thi :RtU(RM),
Rdtlr, RsO ... Vi vay sau khi lua chon muOn thi€t bj 1am viéc tOt can phai
ki€m tra su' cO cho n6 dac biét 1a su c6 ngan mach 3 pha .Ki€m tra ngan
mach 3 pha theo 2 di€u kién:

_biéu kién 6n dinh dOng thiét bi : kha ning 6n dinh cUa thiét bj do tuong
tac vé luc dién tUr gilta cac bd phan mang dong ngdn mach di qua thiét b

X6dd dmTB > Ixb
IoddTBdm (kA) c6 trong li lich thiét bi
Ixb = +/2.1,8.In ; In:gia tri xac 1dp ngdn mach

_biéu kién 0On dinh nhiét : ki€m tra On dinh cQa thi€t bj khi bj huy hoai do
nhiét phat sinh do dong ngdn mach 16n .Thudng cé qua trinh va di€én ra chdm
hon so v&i On dinh dOng

PK ki€m tra Bndm tb > Bnsucd ; B: xung luong nhiét

I26dn tb . Todn > I?n.Tc = Bn

= 16dn tb > In. \/E trong d6 Iadntb, Todntb c6 trong li lich tbi

-Né€u 14 cap hay day dan ki€m tra theo 2 cach

+Can c( vao nhiét d0 cudi cling khi ngdn mach ko dugc vugt qua nhiét
d6 cho phép ©2n < Ocp ; ©2n nhiét dd cubi

+Can c( vao ti€t dién nho nhat c6 6n dinh nhiét clia ddy dan

JBn

Smin= < Schon ; C tra theo bang

Loai day ©° mn ©°n C
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Td dong 70 300 171

Td nhom 70 200 87
Cap 10kv dOng 65 250 159
Cap 10kv 16i nhém 65 100 90

*Cac thiét bj khac ki€ém tra theo tat ca cac diéu kién trén

2.Phurong phdp chon va ki€m tra cdc thiét bi dién

*Chon may cat dién
-Chon Udm > Ul
Idm > IcbUc
-Kiém tra _nang luc cat TB Icat > In
_6n dinh dOng TB I6dd > Ixb

Tc

_6n dinh nhiét TB 16dn > In.
Todn

*MCEFT : Chon lua nhu trén
*DCL :chon nhu trén
*Cdu chi

-Chon theo Udm, Idm sau d6 ki€m tra theo di€u kién cong suat cat dinh mUrc va
dong dién ngan mach dinh mUc

*Thanh dan
-Chon dong dién phat néng lau dai k1.k2.Icp > 1
+k1= 1 néu thanh dan thang dng ; k1=2 néu thanh dan ndm ngang

+k2 :hé s0 hi€u chinh theo méi truOng -> ki€m tra 6dd, 6dn
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_0dd : 6btbdm >6tt nhom 6b = 700 kg/m?2
dong 6b = 140 kg/m?
_6dn: F>alIn.JTc trong d6 Tc: thdi gian cat cUa thiét bj
a : ban kinh gi(fa cac pha (cm)

*Bu , Bi chon theo Udm,Idm , chon theo phu tdi ma ching phdi mang , di€u kién
On dinh dOng , 6n dinh nhiét.....

S ok e s ok

§4: Chon ti€t dién day dan trong mach chi€u sang

1.Nguyén tac chung : déng thoi ddm bdo

-DK 6n dinh nhiét , phat néng cho phép Schon >Scho phép(tra theo Itt)
-PK t6n that Ucp :AU < AUcp =3% .Udm = 6,6V

C6 th€ 1ay 1 diéu kién dé€ 1am viéc roi ki€m tra di€u kién con 1ai, thudng l1ay
theo diéu kién 2 trudc

-Né€u dudng day c6 tOng tré Zd= Rd + jXd =Zd L @d thi

AU= R.I.cos(d. L.sin(pd

Trong thuc t&€ cdc mach chiu sang thudng dugc buQ d€ nang cao cosg~0.85
AU=R.I=1Lpl/s pCu=22(Q2.km/mm?)

pAl = 35 (Q2.km/mm? )

2.Phu tdi rdi déu trén 1 truc (dén duong)
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*Chon 1 tiét dién

[= n.Pd
Bl \/EUd.cosgb

I.pln
2AUcp

L
AU = I.pz—S” <AUcp=6.6V =>S>

*Chon 2 c8p day S1,52

-Chon trudc cac ti€t dién S1, S2 cin c vao S d€ chon S1 va theo cac cap day
tiéu chudn

1.5-2.5-4-6-9-10-16-25-35-50-70-90-120....
S2 c6 thé chon nho di 1, 2 cap

-C6 dong dau cac doan duong day:

I S

L

P o P, B2

Bai tap :1 =30, N=20, U=380/220; cose =0.85; Pdm= (100+20), Cu

3.Bdi todn hinh cay

a.Li thuyét
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*Thuc hién theo 4 budc

-Tinh dong dién Ii tai cac dau dudng day (can than)
-Chon truc cd sd (TCS) :

+Dinh nghia :TCS 1a truc c6 AU 16n nhat k& tUr dau ngudn
Truc c6 AUmax trung v&i M phu tdi max

M= Z LLIl§.chi s6 cac doan thudc truc

+ Chon tiét dién Si cho truc co s&

L rAGE A P SLiNT . 2
Tinh he sO A= AUcp Z _ li:truccQsO

Chon tinh Sitt = A.JVIi

TU Sitt chon theo tiéu chudn Si > Stt
+ Kiém tra AU cho truc cd s c6 AU= Z AUI

VD:TCS 0_1_3_5 thi AU =AU1 + AU3 + AU5
Néu AU < AUcp = 0.6 V =>dat

- Chon tiét dién cho cac doan con lai

C6 AUi < AUcp- ) AU cic doan trén

VD :AU4= 6.6- AU1 - AU2 - AU3

pP.L.nals

+ Chon S4 > AU

Chti y:N€u Si < 1.5mm? thi theo tiéu chudn déu phadi chon Si=1.5mm? =Smin

VD : U=220 V ; cosgp =0.85 ;Cu
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> Gidi
-Tinh Ii .

Poq
L =Io>. \/§Ud.cos¢ =A.I2.Pd =7.140.1,787 = 1,75 (A)

1 1
A= J3Ud.cos¢ ~ +/3.380.0,85

=1.787

I,= A.n4.P4d= A.6.140= 1,5 (A)
I,= A.n5.P5d= A.5.275= 2,46 (A)
I,= A.n4.P4d + 14+ 15 =11,56 (A)
I,=A.8.275+12 +13=17,24 (A)
-Chon truc co sd 0-1-3-5

+tinh
:ﬁ.(zoon/n, 24 +250./11,56 +130./2,46 ) =628
p
+Tinh cac Sic ho truc co s&
S1= 6,28.,/17,24 = 26,07 (mm?)
S3=6,28.411,56 = 21,35 (mm?)

S5=6,28. /2,46 =9,85 (mm?)

+Chon S1=25 (mm?) hoac S1=35 (mm?)
$3=25 (mm?) $3=16 (mm?)
S5=10 (mm?) S5=10 (mm?)

-Kiém tra AU cho truc co s&
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AU=AU1 + AU3 + AUS

Jo) 1 C
= XI1-12-13).—+(I2+1I3).]
AU 251@ )5+ U2+ I3

0
=——.(I1+12+13)1
AU 251( ).l

i .
=>AUi =52 (3 1)

-3
=> AUlz%.(n, 24+11,56+1,75) = 2,69(V)

AU3=1,71V ; AU5=0,14V
=> AU= 2,69+ 1,71 + 0,14 =4,54 (V) < 6,6V
+Chon ti€t dién cac doan con lai :

_ChonS2:  AU2cp < 6,6 - AU1= 6,6-2,69 = 3,91 (V)
AU2:2‘°—'5122.12 => $2 > 0,84 mm? ->chon S2= 1,5 mm?

_ChonS4: AUlcp<6,6-AU1-AU3=6,6-2,69-1,71=22(V)
=>S4 > 1,125 -> chon S4= 1,5 mm?
=> Ki€m tra mOi ti€t dién theo di€u ki &én phat néng cho phép

Ly lich : V&i ddy dong 25 mm? : Icp= 140A > 17,24 A

Sk st sfe sk ok
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