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1. Tai sao can dai lwong va don vi do anh sang riéng biét

Anh sang 1a phan btic xa dién tir treong mat ngwdi cdm nhan dwoc thong qua
thi giac
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Pho nhay cam anh sang ban ngay ciia
mat nguoi V(A)

= (Cac dai lugng do btrc xa di¢n tu truong 1a nang luong va cong Sut,
donvido:JvaW

# Céc dai luong va don vi do anh sang khong chi tinh dén nang luong
btrc xa & dai pho nhin thay ma con tinh t&i phan bo pho nhay cam ciia
mat nguoi

= (Oat anh sang: 1W burc xa ¢ budc song 555nm = 683 Im



2. Pai lwong va don vi do anh sang

Quang thong (@): Irgng anh sang do mat
nguén sang phat ra

Bon vi do la lumen {Im) el
Hiéu suat nang lwgng (n): t sé gita L E:
quang théng phat ra va céng sudt tiéu thy cla
nguén sang (ImwW) ; L'y
Cwdng dd sang (l): Irrgng quang théng do : :’u"_.:,_—:._;:; 4
ngudn sang phat ra theo mét hwdng nao dé EER 8 ,,,
Bon vi do la Candela (cd)

Do chdi (L): 46 sang cda mét bé miat phat i g
sang hodc dudc chifu sang ma mat ta nhan thay - = -
Ban vi do 14 candela trén mat mét vudng (cd/m?) T

Bo roi (E): Ivong quang théng di tdi bé mat d- - ™ mm

oo chiéu sang
Ban vi do la lux (1x)

|



2.1 Quang thong @, (Im)

Spectral Power Distribution Comparison
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Trong do:

-V, - pho nhay cam anh sang ban ngay ciia mat nguoi theo bude song

- K =683 Im/W — hé sb chuyén doi don vi ning luong birc xa sang nang luong
anh sang

Dinh nghia:

Quang thong la ning luong birc xa ctia ngudn sang phat ra trong mot gidy duoc
danh gia thong qua cam nhan cua mat nguoi



Hinh dung vé quang thong ciia mét bong dén phat ra

Quang théng la luong anh sang Luu luong nudc ciia ngon thac
cua bong dén phat ra trong mot chay qua trong mét gidy
glay



%~ Quang thong clia mot s6 dén ciia Rang Pong:

9 49 § 9 9 § 9 9

Bong dén soi dot

Bong den HQ compact
Bong den HQ

Bong den cao ap Natri
Bong den Metal halide
Bong den LED bulb A60
Bong den LED par
Bong den LED tube

ILA60  60W 600 Im
CFL 3UT3 20W 1200 Im
FL 36-T8 36W 3100 Im

HPS-ED 250W/220 28000 Im
MH-ED  250W/642 21000 Im
LED A60 OW 810 Im
LED PAR30/12W 1000 Im
LED Tube 01 120/22W 2200 Im

= Khoéng co lién hé co dinh nao giira ning luong dién bong dén tiéu thu va ning lugng
anh sang phat ra.
= Hiéu suat sang ctia bong dén: Ty so gitta quang thong cua bong dén va cong suat dién
ti€u thu.



2.2 Cwong do sang | (cd)

MGt trong 7 don vi co ban trong hé Sl

Mirc d6 tap trung ctia anh sang & mot hudng nao do

- Cuong d6 sang la quang thoéng phat ra trong mot don vi goc khoi (goc khdng
gian) theo mot hudng nhat dinh trong khéng gian

- candela & cuong d6 sang theo mot hudng cho trude cua mot ngudn phéat ra birc xa
don sac véi tan s6 540x1012 Hz (bude séng 555nm) va cudng do birc xa theo
hudng d6 la 1/683 oat trén mot steradian. (CIE, 1979)

- CO thé so sanh v&i d6 manh cua tia nude & mot hudng ndo do
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Cuong do sang theo hudng Y.

Iy = AD/o



Goc khoi w (sr) steradian

® = s/r? steradian Isteradian = S mat cau/ 4n
1 radian = chu vi hinh tron/ 2z

Steradian

- Goc khoi 16n nhat cd thé 14 cua ca hinh cau va bang 4x steradian



Cwong do sang cia dén khac nhau ¢ cac hwéng

Phan bo cudng d6 sang

ctia bong dén soi dot — i .
Phan bé cwong do sang cua den HQ

“ Theo cac mat cat doc va ngang 7"
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Cwong d0 sang ciia mét so loai den

Béng dén soi dot IL A60 60W I, =60 cd
Bong den HQ compact  CFL3U T3 20W [,=100cd
Bong den LED bulb A 60 LED A60 9W [,= 85cd
Pén LED panel D P01 60x60/50W 1, = 1850 cd
Peén LED CS duong D CSD 02L/40W I, = 1200 cd
Pén pha LED D CP02/50W [, =1600 cd



2.3 D0 roi E (lux)

&

&

Ty 16 quang thong di téi mot bé mit va dién tich bé mit dé
E=®/S
1 lux =1 Im/m?

C6 thé so sanh d0 ro1 trén bé mat vdi lugng nude mua ro1 xudng mot dién
tich bé mat trong mot giay




P roi trong mot sé trwong hop thue té
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Ngoai nang gitra trwa he troi khong may
Dud1 bong ram

Dudi bau troi day may den

Chiéu sang phong thiét ké
Chiéu sang phong

Chiéu sang duong pho
Dudi 4nh tring ram

100 000 lux
10 000 lux
5000 lux
1000 lux
100 Tux
5-30 lux
0,25 lux



Mic db roi (lux)
Loai phéng hay |vat quansat vat quan

Witz d6 roi trung binh

theo TCVN 7114:2008 edng Vidc vatuong &t nhé hay
) phan trung tudng phan
binh thap
Wan phang - céng
viéc chung 300 _ 500
Cong viéc doc
hotic viét 500 750
Phong thiét ké 750 - 1000
Phong hop 300 500
Khu vuic dich vu,
cau thang va hanh| 150 200
lang

Chiéu sang hiéu suat thap Chiéu sang hiéu suét cao



2.4 P9 choi L (cd/m?)

Dién tich biéu kién:

Khi nhin tir cAc hudng khac nhau
phan nhin thay cta hinh thap thay
d6i ca vé hinh dang va kich thudc

L khdng phu thuoc khodng cach
nhung phu thuéc huong quan sat
ngoai trir bé mat px khuyech tan

CAac bé mit v6i hé s6 phan xa khac
nhau nhin tir cac huéng cho cam nhan
khac nhau vé do sang

b6 chdi khac nhau

Do chdi: Ty sb gitta cuong do sang tir
mot bé mit theo mot hudng cho trude
va dién tich biéu kién ctia bé mat theo
hudng do

L=1/S,
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P§ choi ciia mdt so loai bé mit

Mt ta nhin thday moi vit 1& nho dé choi va chénh léch dé choi giita ching

Bé mit mit troi 1 650 000 000 cd/m?
Day toc bong dén soi dot 7 000 000 cd/m?
Bong dén huynh quang 5 000 cd/m?
Pén LED panel 5500-7000 cd/m?
Mit tring hom ram 2500 cd/m?
Gidy trang px 80% chiéu sang 400lux 100 cd/m?2
Mat ban mau ghi px 40% d6 roi 400lux 50 cd/m?
Mit dudng chiéu sang nhan tao 0,5-2 cd/m?
l
= 5000 cd/m’

Do chéi cac bé mit trong
phong lam viéc




3. Quan hé giira cac dai lwong anh sang
3.1 Quang théng va cwong do sang

Quang thong va cudng dd sang ctia ngudn phat sang déu moi hudng
.= @/ 4n

VD: Bong dén soi d6t IL A60 100W ¢ quang thong 1000 Im dit trong qua ciu trang duc truyén
quang 80% c6 cuong do sang & moi hudng bang 1000x0,8/4x3,14= 63 cd

3.2 Quang théng va d¢ roi trung binh

VD: Phong l1am viéc 12m2 chiéu sang bang bo dén
LED panel RD loai D PO1 60x120/75W quang thong
6500 Im ¢06 d6 roi trung binh:

Etb = 6500/12 = 540 lux




3.3 Cwong do sang va do roi tai mot diém

Luat binh phwong khoang cach

- Tia sang chiéu vudng goc:  E, = 1/d?
e——— 0.5m >T< 0.5m—m)
, g :
S Sl

- B0 roi mat ngang tai A tia sang chiéu xién goc

E= dé}::c:‘asﬁ

E:d—i}{ﬁmsﬁz%}{C‘msx(j‘mfﬁ:é}{(ﬂmfﬁ

251x

Intensity towards A =1_,




3.4 Cwong do sang va do choi

L=1/S,

VD: Bén cao ap Natri HPSE-T 250W/220 c6 ong
phdong dién dai 100mm, duong kinh 8mm, cuong do
sang o hudng vudng goc véi ong bang 4350 cd. Po
chdi ciia ong & hudng vudng goc véi deén:
4350/(100x8) = 4,35 cd/mm? = 4 350 000 cd/m?

3.5P0 roi va do choi
Do roi va do chéi cia bé mat phan xa khuyéch tan
L=pE/m=n
VD: bBén ban RD-RL-10E.LED tao d6 roi 500 lux

trén mat ban. Vo giay trang phan xa 70%. Do choi
trén mat to gidy: 500x0,7/3,14 = 110 cd/m?



4. Cac dai lwgng va don vi do birc xa quang hoc

Cac dai lugng va don vi do burc xa quang hoc hoan toan dva trén nang luong cua
blrc xa trong dai budc song can quan tam.

Cac dai luong do bure xa va dai lugng trac quang

Thong luong buc xa W Quang théng Im
Cuong do buc xa W/sr Cuong do sang cd
Do chiéu xa W/m? Do roi lux
Do chdi buc xa W/sr.m?2 Do choi cd/m?

Quan h¢ giita c4c dai lugng do burc xa twong tu nhu giita cac dai luong tric
quang



5. Thiét bi do anh sang va k¥ thuat do
5.1 May do do roi (luxmeter)
Gom dau thu (sensor) va thiét bi hién thi
Anh sang chiéu t&i dau thu gy nén dong quang dién
trong mach dugc hiéu chuan sang don vi do d§

roi va hién thi trén man hinh.

Silicon sensor dugc phu 16p hiéu chinh dé co pho
nhay cam phu hop véi pho nhay cam ciia mat nguoi.

v

100

Chup trang sita kiéu vom dé hiéu chinh
cosin.

801

60+
Yéu cau
40+

C6 thoi gian thich tng voi d6 sang can do |

Hi€u chinh nhiét d0 moi truong .

Photopic V (A)
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Dinh ky kiém dinh thang do
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5.2 May do dd choi

Hé thong quang hoc chiéu anh ctia phan
bé mat can do d6 chéi Ién mat nhéan anh
sang cua sensor quang dién. Dong quang
dién trong mach duoc hiéu chuan cho gia
tri 6 choi véi don vi cd/m2 hién thi trén
man hinh.

- Huéng 6ng kinh vé phia bé mit can do
sao cho truong nhin cua may nam tron
trong phan bé mit can do.

5.3 Hé do cwong do sang

Goniophotometer

Hé théng guong quay quanh dén
phan xa &nh sang tir dén téi dau thu
dat cach deén tr 6 dén 12m




Po cwong dd sang ciia dén trong cac miit phang cit khac nhau

So d6 nguyén Iy do cuong d6 sang cua dén

C-axis

Synchromous axis Test Lighting Luminaires

Detector

Rotating Mirror

Forore A




Biéu dé cwong dd sang ciia mot sé6 dén RP

Pén LED D CSD 01/35W chiéu
sang duong

Biéu dd dic tinh chiéu sang

©4/1000 b

sor 600 550 SO0 450 400 350 300 250 200 150 100 S0 0 50 100 150 200 250 300 350 400 450 500 550 600

Chu thich;
Pudng phan

b theo tryc
chinh cua dén

= Pudng phan

bb theo tryc
phy cla dén

o Diém cyc dal
o Diém cyc tidu

Biéu dé dac tinh chiéu sang

Cha thich:

— Budmg phan
bd theo tryc
chinh cda dén

—— Dudng phan
b theo tryc
phy cua dén

o Didm cyc dal
o Diém cyc tibu

DPén LED D CSD 02L/40W chiéu
sang duong




5.4 H¢ do quang

Cau do quang - photometric
Integrating sphere (Ulbricht sphere)
duong kinh 0,5m — >3m tuy theo cong
suat va kich thudc nguon sang can do.
Thiét bi do quang + hé thong do dién
tu dong st dung phan mém phan tich
s6 liéu.

Céc thong sb do

- Théng so dién

- Quang théng

- Quang pho va phan tich pho
- Toa dd mau

- Nhiét @6 mau

- Chi s6 mau Ra (CRI)

- Budc song dinh




So liéu do
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Bpectres 1.0 © 1.0710s000am/an ™" ", . Eew g,)lsgg 19,2393

1.0

o4

5 a0 3
Spectral Distribution CIE1931 Chromaticity Diagram

Colorimetric Parameters

Chromaticity Coordinate: x = 0.3242 y = 03353 /u' = 0.2034 v = 0.4733 (duv=7 97e-04)
CCT= SRBGK Prcp WL: Ld=484.4nm  Purity=3.0%

Paak WL: Lp=451nm FWHM: =252nm RatiocR=14.3% G=80.8% B=4.9%

Rendar Index: Ra = 2.4
R1 =81 R2 =85 RI =88 R4 =R3 R5 =81 RE =80 H7T =88
RE =72 R9 =15 R10=65 R11=80 R12=54 R13=82 R14=83 R15=78

Photometric & Radiometric Parameters
Fluk = 582685 Im EN :B87.58 ImAN Fa = 1.8206W

Electrical parameters
V=2200V |1=0046T0A P=6425W PF=06242

CONG TY CP BONG DEN PHICH NUOC RANG DONG



6. Ky thuat do dac tai hién truong

1. Biét rd diéu kién do
-Loai thiét bi do

Dién 4p cua hé thong chiéu sang

- Nhiét d6 mdi truong noi tién hanh do

Tinh chat phan xa cua tudng, tran trong phong do
Thoi gian st dung ctia ngudn sang

2. Tranh che khuat hoic 4nh sang ngoai lai

Khi do d0 rol can chi y dit dau thu 1én bé mat ce‘i‘n do, khﬁr]g dé bong
nguoi che sap bong hoac anh sang phan xa tir quan ao Ién dau thu.

Khi do do chéi bé mit can do khong bi bong t6i hodc phan xa anh sang
Khi do ngoai troi tranh do khi thoi tiét xau (mua, gidng béo ...)

Po d6 roi phai thuc hién nhiéu diém do dé lay gia tri trung binh.



Két luan

= Po luong anh sang dua trén hé théng cac dai luong va don vi do tinh t61
ning lugng cua buc xa nhin thay va d6 nhay cam ctia mat ngudi doi voi
cac budc song khac nhau. Dai lugng anh sang co ban la cuong do sang co
don vi do 12 candela (cd) 1a mét trong 7 don vi co ban cta hé thong do
luong quoc té SI.

& Cac dai luong anh sang khac gom quang thong, do roi, 4 choi va cac don
vi do cua ching déu dugc dan xuat tir cuong do sang. Quan hé gitra cac dai
lugng anh sang thong qua cac biéu thire rat can khi tinh toan thuc té trong
k¥ thuat chiéu sang.

% Céc dung cu do anh sang hién tai chu yéu hoat dong trén nguyén 1y quang
dién. Pai lugng chu yéu do dugc 1a do roi, cac dai lugng trac quang khac
dugc chuyén do1 tir do ro1 thong qua cac cong thirc phu hop.



