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“Giai Nobel nam 2014 |a veé anh sang”
“Phét minh LED xanh lam hiéu suat cao cho phép tao ra nguon
sang trang d6 chdi cao va tiét kiém nang lvong”.

Asamu Akasaki, sinh 1929  Hiroshi Amano, sinh 1960  Shuji Nakamura, sinh 1954
GS PH Nagoya GS DPH Nagoya DH California, Santa
Barbara USA

GS Per Delsing Vién Han |am Hoang gia Thuy dién giai thich:
“LED mau dé va xanh |& cay da c6 tlr nhiéu nam, nhwng mau xanh
lam thi thiéu...Nh& c6 LED xanh lam, chiing ta méi c6 ngudn sang
trdng tiét kiém nang lwong va tudi tho cao.




Nam 2015 |[a nam ANH SANG (Unesco 20-1-2015)
Anh sang la gi?

Chung ta c6 nhin thiy anh sang hay khéng ?
AS hinh gi? Kich thuoc?

Pinh nghia anh sang ctia cac nha vat ly

Hat, song dién tu hay vira sdong vira hat?
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Anh séng la hat:  Newton

Democrite (400 TCN) (1642-1727)
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7 mau=7 ndt nhac?




binh nghta anh sang cua cac nha khoa hoc thi giac
Alhazen (965-1039): triet gia A rap

x...:‘“”bﬁﬂ...am

Linh hén: cdm
nang toi hau

Lan dau tién trong lich s& nhan loai xuat hién quan diém cho rang
hinh anh cda thé gidi bén ngoai dwgc truyén bdi cac tia sang va
hinh thanh trong mat.



M?Xwe” (1831'1879?: Thomas Young(1773-1829):
Bon phuong trinh noi
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Thém anh sang vao anh sang sinh ra béng t4i!



A. Einstein: Anh sang lai 13

Photoelectric Effect ¥
Einstein Solves the Mystery

electroas

Low Frequency High Frequency ik
High Intensity Low Intensity 77\ Electrons ejeced
\ from the surface /
\
S/
Hiéu rng quang dién cd thé gidi thich duoc %\ i
bang ly thuyét hat anh sang clia Newton | | \ ,
khéng? — oaas
Theo ly thuyét séng, nang luong cha chum E, = hv = ho/A 1)
sang sé ty 1é thuan vdi binh phuong bién dé h 1a hang so Plank, h=6.626x107% J.s =

n ? \ 7 4_1357)(10_15 eV.S
dao déng cua chum sang



Anh sang cho ta biét...

hinh hai vi tru... ,
- Noi chung ta séng...

va ca hinh dang
cac té bao nhd bé



http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=rfPeBAbBMaBFlM&tbnid=gy9k1sUdnjW90M:&ved=0CAUQjRw&url=http://www.archdaily.com/tag/hanoi/&ei=OLASU8PzLI-hiQeA3YD4DA&bvm=bv.62286460,d.dGI&psig=AFQjCNFa2l5bIl90amgtG1fPz3m7iZdj4A&ust=1393820033542230

Céc loai nguén sang
Ngubn sang tw nhién: mat troi

—|  Phd mat tréi ngoai khi quyén

A Phé mat troi trén mat bién
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Vung kha Viing héng
kién ngoai
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Trwéce khi co dién

L(ra

Pén dau

" Lra: trang thai plasma?




Pén dién soi dot: cach mang lan thir nhat

Bong soi dot

J. Winson Swan
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Pén phéng dién, huynh quang: cach mang lan th hai

Pién twr => Plasma => HQ

100 1.0 = 247mW/nm

Compact Fluorescent Lamp CFL
Tubular Fluorescent Lamp TFL
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Chira Hg




Pén phéng dién: cach mang lan th hai

1.0 = 1252mW/nm

X . Phé dén Na
Chiéu sang

giao thong

Phé dén MH
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Uu diém: Hiéu suat quang cao (90 dén
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LED- cach mang chiéu sang lan the 3

- Tiét kiém nang lvong
« Tubi tho cao

« R4t nhiéu mau sac

* Kich thuwdc nhd

- Diéu khién théng minh
- Diéu khién cwdng do
« Chiju va dap tbt

* Than thién moi trwdng

Céach mang dién t&: Bong dién tlr ‘ Bong ban dan ‘ Mach t6 hop

Céch mang chiéu sang: Béong SB #Béng HQ ‘ Chiéu sang ran



Cudc cach mang ngudn sang lan th 3

Béng LED thay thé bén LED thay thé
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Cudc cach mang ngudn sang lan thir 3
Ung dung dén LED m¢i: thay dén ban, dén dau ¢

Pén ban truyén théng
Bb dén ban: vwdng, tao bong, choi
Bong dén tron: 40W tén dién, khdng
bén, néng
Bong compact 12 W: khdng bén khi
bat tat, khéng vira chao chup
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Cudc cach mang ngudn sang lan th 3
Ung dung dén LED m&i: gan twong, cau thang

B6 den: vudng, tao bdong, choi

Bong dén tron: 50W t6n dién, khong bén
BAng compact 12 W: khdng bén khi bat tat,
khéng vira chao chup
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Cudc cach mang ngudn sang lan the 3 Thay thé
Pbén chum LED

i

Dén chum treo trén tran

Phong khach

Sanh khach san, phong hop
Phéi hgp déng bd vai gian dén
Thién quang

Thé hién bidu twong Dai sen Quang thong thap,
Hinh dang phong phu, tinh t& Tao nhiéu bdng
nho ¢ 16 canh cup xoe ty do Choi l6a,

Hrng bui

CRI, CCT khéng hop chuan

Cé thé d6i hudng mat canh
sang 150°

Khong hirng bui va xac con
trung

Céng suat tiéu thy: 106 W
Quang théng hiéu dung: 8480
Im

CH-8028/6
(550 x H650
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Phan 2. Cac tiéu chuan chiéu sang chu yéu

“Chiéu sang la tot khi ta nhin rd va dé chju
moi vat xung quanh”. Teichmuller 1925
Mtrc chiéu sang
Chat lwong chiéu sang:
* Phan b6 do chéi trong trwong nhin
* Thoat khoi chdi loa
e Tinh dinh hudng cdia anh sang va d6 béng
e Mau sac anh sang, do trd mau



Pang cap cta nguon sang nhan tao trong
chiéu sang

Diéu khién cam xuc,
ve dep va tam trang

Chiéu sang dam bao
thong tin thi giac,

Nguon sang tiét kiém
nang lvong
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Cac tiéu chuan chiéu sang chid yéu

52 Observers of

Gibsen a
Tyndall (1923)

0.8

Théng s6 chiéu sang dac trung:

0.6

-d0 roi (1 lux=1 Im/m?)

Variation of luminous efficiencies

0.4

- d0 chai (1 cd/m?=Im/sr.m?)

- d0 sang (brightness)

-do loa . .
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Mrc chiéu sang

PO roi TB & dd cao 75 cm 7 I

Chiéu sang tw nhién
}\\ | //é
Ee

7N
|

Khu vue can chiéu sang Do roi (lux)

m Pbuong giao thong 20
': :’ ‘ Chiéu sdng nén khu lam viéc 250
sy , .
¥ Coéng xuong, cua hang 500
‘ T; Cong s&, P Thi nghiém 750

Lap rap dién tl, co khi chinh >1000
Xac




Chat lwvong chiéu sang:

Phan bd dd chdi trong trwong nhin

UGR Tiéu chi Hopkinson

10 Khdng thé nhan thay
13 Hoi nhan thay

16 Nhan thay

19 Tam chap nhan duoc
22 Khong chap nhan duoc
25 Hoi khéng thoai mai
28 Khong thoai mai

Két qua tinh d6 16a cho dén
Panel treo cao 2,5 m, dirng xa 3
m, goc nhin ngang , quang
thong co dinh

Unified Glare Rate
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Alpha 90; Beta 30; P 1.46

BGR tuminace 50 cd/m2
H=2.5m; D=3 m
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Trong phong lam viéc can tranh twong phan Ty & d6 chai gitra d6i twong lam viéc va
cao vé do chdi va mau sac xung quanh khong nén qua 1/3!



Twong phan qud murc trén mat ban va nén
twong gdy mdi mét va mat tién nghi

Anh sang ty nhién ti clra sé tao
ra twong phan qua muic, nhat la
khi bau troi pht may, gay choi
|6a



Pén mang guong thiét ké chuan la mot Cac loai dén Rang Dong ¢ nhiéu tinh
thiét bj chéng chéi |6a hiéu qua nang uwu viét hon



Anh phan xa dén chiéu sang trén mat  Anh phan xa dén chiéu sang trén mit gidy
man hinh [a mot nguyén nhan gay béng cling lam mat tién nghi
chdi l6a



Ngubn sang diém tao mat sdng va bdéng d6
manh cho vat mau

Viéc lya chon can than ty |& sdng tdi giup tang cwdng hiéu qua 3D



Cac d6 vat trong quay hang cd thé tao ra an
twong cao khi chon lya goc chiéu thich hop



Anh sdng va mau sac

Mau sac la cdm thu cda thi gidc cia ngudi quan sat chuan véi cac buwdc séng khac nhau

Mot mau nao do cd thé 1a két qua cua
nhiéu tdp hop cac budc sdng khac
nhau

Y
4@

Quy luét tron mau bé sung Quy luét tron mau trir mau vé, muec in

Sac la phan mau tinh khiét
trong toan bd phd dnh sang




hé sb tra mau

O mau va

N

?

Anh hwong cla nhiét d

HPS 2000 K

7 1.0 = 1252mW/nm

FL 6500 K-

o a,_.,_—“ )
frrTm s08.0

LED 3500 K




Piéu hoa tong thé moi trudng
Nhu cau ciia khach hang: [am viéc va thu gian?
Chuyén dbéi chiéu sang tir lwgng sang chat

Bai todn céng ndng: dam bao
dnh sdng cho céng viéc cu thé:

Bai todn nghé thudt: tao dn
twong thdm my cuda kién tric va
cdc vat dung xung quanh (tw
nhién><sén khdu nhén tao.

Bai todn kinh té: xdc dinh duwoc

gidi phdp téi wu dém bdo cd
hai bai todn trén

DO roi du, hiéu qua nang luong,
phan bd hop ly, khdng chdi l6a

Két hgp anh sang véi khdng gian,
hinh dang, trang tri diéu khac, mau
sac ndi that, sinh ly con nguoi dé
tao an tuong va hai hoa.

Giai phap ky thuat, giam chi phi,

tiét kiém nang luong




Nhan thé hoc (ergonomics) la gi?

Nhan thé hoc la khoa hoc nghién citu vé méi lién quan
gitta moi truvong lam viéc va ngudi lam viéc, nham nang
cao hiéu qua va giam cuong do lao dong.

Mac du ching ta cé thé thich nghi v&i diéu kién va méoi
trwong lam viéc khong tién loi, nhuwng ndng suat va sic
khoe bj anh hudng



Piéu hoa téng thé madi trudng la gi?

Thiét ké chiéu sang tot tao ra moi truong khéng nhirng
dd murc sdng, ma con lam théa man tat ca cac yéu cau
khac vé trong khéng gian lam viéc va nghi ngoi: tao ra
khong khi dé chiu, diéu kién tién nghi, chat lvgng chirc
nang va trang tri hai hoa, am ap hay mat mé, hanh phuc
hay dau kho...

V@i suw dich chuyén diém nhan tir lwgng sang chat, nhitng ngudi
dong vai trd quan trong trong ki thuat chiéu sang khong chi la
ky su chiéu sang, ma con |a kién truc su, bac si, ngwdi trang tri
clra hang va nghé si?



MOt so vi du vé khu vre chiéu sang

Chiéu sang phong cong sd& rong

500-900 lux
CRI 80
CCT 5000-6000K



MOt so vi du vé khu vue chiéu sang

Chiéu sang hoi trwong thi dau thé thao

Thi dau thé thao Trinh dién su kién
DO roi ngang toi da

3500 lux MH MH 400 W
2000W 500 lux

DO roi mat ding Halogen 2000W

2000 lux cho TV




MOt so vi du vé chiéu sang
Chiéu sang cong xuwong

Cong nang va hiéu qua su
dung anh sang

Murc sang t&i 1400 lux
Chiéu sang 2 hudng=>3D




MOt so vi du vé chiéu sang
Chiéu sang xa 10
S Treo dén lién nhau

o Do chdéi mat duong
y theo goc nhin 15°




