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|. Thwe trang chiéu sang hién nay trong Hoc Pwon

« Chua chd trong dén tinh todn chiéu sang, dén lap tu phat dan téi 4nh sang khong
dat theo quy chuan, tiéu chuan chiéu sang Viét Nam.

« Chua lvu y trong qué trinh lap dat
+ Pén lap trén quat: Gay ra hién tugng loang quat
+ Khdng c6 dén chiéu sang bang: 4nh sang khong déu giira khu virc bang va 1
+ B6 tri dén khong déu: Khdng dong déu, sap bong din dén mathec sim(phai diéu
tiét: Gay hién tuong nhugc thi
« Do sang khong thay dbi duo theo thoi gian, theo m'l]i\;
Cuong d6 sang khdng thay doi ké ca khi anh sang t thay ddi, dan dén khong
dam bao d6 déng déu trong 16p hoc, dong thoi |5% ang tiéu thu




Mong muon chiéu sang trong hoc dwéng EQ

KHU VU'C

Phong hoc

Y KIEN CUA HQC SINH VA GIAO VIEN

Thay d6i &nh sang va nhiét d mau theo thoi gian thue
Co6 thé ddi mau sic theo ngwr canh: lam viéc, nghi ngoi,,,,

Pay la khu khong gian sir dung cho hoat dong giang diy va hoc tip ciia thiy ¢ gido va

| cac em hoc sinh

Picu khién ting giam cwong do sang, tranh 13ng phi dién ning tiéu thy
C6 thé doi mau sic theo cac hoat dong : nhu thuyét trinh, thao lun nhom,.. v.v.... viéc

b6 tri chd ngdi co thé thay doi linh hoat.




Yéu ciu ma@i va sw phat trién manh mé cta nganh chiéu sang

Vatly - LED Quang tam sinh ly hoc Cbng nghé théng tin

CONG NGHE CHIEU SANG 4.0
~ VISUC KHOE CON NGUOI1 A
( CHIEU SANG LAY CON NGUOl LAM TRUNG TAM)



11. MO HINH (Human Centric Lighting - HCL)

1. Pap ng quy chuan, tiéu chuin Viét Nam, dam bao hoat dong thi giac

va bio dam yéu cau diéu khién nhip sinh hoc :

+ Cuong do: do roi, d choi

+ Pho 4nh sang: CRI, nhiét d§0 mau

+ Phén bo trong khong gian: d6 dong déu, UGR, hién tugng nhap nhay,

+ Thoi diém chiéu sang

+ Thoi luong chiéu sang

2. Nguén sang LED

Dam bdo chi tiéu an toan quang sinh hoc IEC 62471 va chi ticu RGahom
nguy co anh sang xanh IEC 62778

IEC62778 Blue Light: Risk Group - Niidm nguy cg/dnh sdng xanky

Risk group Risk group name Corresponding t,,,., Vi du ngudn sang
number range (s
“ Exempt -Bo qua > 10000 s den HQ, den LED panel,

Low Risk -Nguy co 100 to 10000 LED CCT<5000K, Flux <5000 Im; CFL;
thép
Moderate risk- 0.25 to 100 LED 6500K; Flux>10000 Im; den sgi
Nguy co TB dét, dén cao ap,
High risk Nguy co <0.25 Mat troi; laser, den Flash

cao
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Hinh: Anh sédng xanh ciia
chiéu sang LED HCL

Hinh : Anh sdang xanh ciia LED
Khong dat chi tiéu an toan
quang sinh hoc IEC 62471

+ Pho 4nh sang cua nguoén sang LED sir dung trong chiéu sang LED HCL c¢6 phd nhu anh sang mat troi

+ Pho 4nh sang cua nguoén sang LED sir dung trong chiéu sang LED HCL c¢6 ham lugng anh sang xanh & budc song 400-460nm (deep blue) thap



3.

11. MO HINH (Human Centric Lighting - HCL)

Quang tam sinh ly hoc

Nhip sinh hoc va tac dong cua anh sang toi nhip sinh hoc

<+ MOoi sinh vat trén Trai Pat déu c6 hanh vi va nhan thuc riéng, twong Gng voifimg thoi diém trong mot ngay, nhd vao

\/
0’0

“dong ho sinh hoc” bén trong co thé.

Pong hé sinh hoc (PHSH) cd nhiém vu
“theo dBi” thoi gian va kiém soat hoat dong
ctia co thé trong chu ky caa mot ngay - dém
(khoang 24 gid) bao gom: nong do céc
hormone, sy tinh t40, hoat dong thé chat,....

R6i loan nhip sinh hoc 1a sy gian dean trofg
nhip sinh hoc. C6 rat nhiéu nguyénknhan
gay lén roi loan dong ho SmNShee nhu:
chiéu sang khong diang, giac nga, thay doi
mui gio,....

Nhip sinh hoc b1 gian®@oan la nguyén nhan
gay ra cac bénh: béo phi, tram cam, roi loai
tim mach, ung thu,....

Noon
12:00
High alertness
10:00 Best coordination
Highest testosterone secx‘*)%tigg 14:30

Fastest reaction time

Bowel movement likely 08:30 15:30

Melatonin secretion stops

Greatest cardiovascular efficiency
07:30,

and muscle strength

Sharpest rise 17:00

in blood pressure06:45y

06:00 N 2 % 2 18:00

18:30Highest blood pressure

19:00 Highest body temperature
Lowest body temperature 04:30

1:00 Melatonin secretion starts

02:00
Deepest sleep 2:30
00:00 Bowel movements suppressed

Midnight

Pong ho sinh hoc ciia con ngudi theo nhip ngay/dém



3. Quang tam sinh ly hoc
Dong ho sinh hoc

Vung ndo trung tam suprachiasmatic (SCN) la mot vung nhé cua
ndo & ving dudi doi, ndm ngay phia trén giao thoa thi gidc. N6 chiu trach
nhiém kiém so&t nhip sinh hoc va goi a4 may tao nhip sinh hoc
(pacemarker) trung tam.

+ Pau vao clia may tao nhip sinh hoc cha yéu 1a chu ky sang/toi (thdng
qua cac té bao ipRGCs), cac hoat dong thé chat, hoat dong xa hdi theo
thoi gian biéu va qui ludt an udng ciing c6 anh huong dén sy dong bo cua
may tao nhip va cac bd dao dong ngoai vi cia co thé nhu tim, gan,
than,....
+ PAu ra la cic hoat dong, cac hormone (chu yéu la melatonin);wigean
udng, mirc do tinh tdo, huyét ap, cach img xur. Cac dau ra cifigieomsu
tuong tac nguoc lai ddi v6i may tao nhip trung tim ciingfihw cac bo phan
khac cua co thé, dong thdi mdy tao nhip trung tim ciinganh hudng truc
tiép dén cac b dao dong ngoai vi

A Input SCN Output
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Metabolism

Cau tao dong ho sinh hoc ¢ nguoi

8:00AM Noon 6:00PM

Cortisol

Melatonin

Chu trinh tiét ra va vrc ché melatonin va cortisol trong co thé theo
nhip ngay dém.

Té bao hach dwa tin hiéu dén n3o va diéu chinh san xuit
ho6c mén. Ba hoéc mdn quan trong nhat kiém soat nhip sinh hoc
la:

- Melatonin lam cho ban mét moi, lam cham cac chirc nang va
lam giam kha ning hoat dong dé co thé c6 thé nghi ngoi.

- Cortisol mat khac 1a mot hooc mén cing thang dugc san xuat tir
khoang 3 gio sang. N6 kich thich su trao doi chét va lap trinh co thé
cho ché do ban ngay.

- Serotonin hoat dong nhu mot chat kich thich va dong luc thic
day.



11. MO HINH (Human Centric Lighting - HCL)

4. CONG NGHE THONG TIN - - —y
K¥ thuat sb trong Cach mang Cong nghiép 4.0 = L

bao gom:

+ Tri tué€ nhan tao (Al) eT{ e ans i 2 ©
+ Két ndi van vt -Internet of Things(loT) =h
+Dft li¢u 16n (Big Data)

3

- SP LED tich hgp céc cong nghé IOT = SP LED tham gia hé¢’sinh
thai .

- Diéu khién anh sdng nhan tao thay d61 cuong dg, mau sac, phan

b theo thoi gian, thoi luong anh sangmhu sg thay d6i trong ngay
cuia anh sang mat tro1 ing dung trong cac linh vuc:

+ Van phong cong s&
+ HQ gia dinh

+ Bénh vién

+ Hoc duong

+ Khu vyc lam viéc it ti€p xic &nh sdng mat troi

- MORNING




I11. Ung dung giai phap chiéu saing HCL sir dung dén LED Tunable white trong cac cong trinh xiy dung.

HCL st dung c6ng nghé anh sang LED Tunable White — c6ng nghé diéu chinh doc 1ap linh hoat au va cuong d6 anh sang cua hé
théng chiéu sang, voi muc dich diéu chinh &nh sang phu hep véi nhip sinh hoc hoic tao r gian, hoat canh chiéu sang pho
hop véi cac hoat dong chinh caa con ngudi mot cach tot hon vé mat sinh 1y va tam ly

3.1. Hai quan diém vé ing dung giii phap chiéu sang HCL sir dung dén nable White

Giai phap A:

Circadian office lighting

Lighting concept A:
+ DPdng bd véi nhip diéu thay Diurnal synchronisation

ddi anh sang ban ngay vé cuong
d9 va nhiét do mau.

+ Thwong &p dung cho cac hoat

dong lién tuc khong co gio nghi 6am. LU 6pm.
= illuminance
= Colour temperature ©licht.de
Giai phap B: — o
Lighting concept B: tover Q- [
+ C6 tac kich hoat, thay déi Activation ol | o G5 warmig oo
cwong do va nhiét do mau theo 800
cac hoat dong cu thé hoic ché 700 i
dé lam viée,
500
+ Ap dung cho truong hoc hodc &00 10:00 1200 1400 1600 | 1800
cac hoat dong co khoang thoi w illuminance Gocimoriiig lminime . Disthmdiilp:  iappyfioue

gian nghi (giira gio, nghi trua) pe == COloUr temperature O kcht oo




3.2. Khac biét giira giai phap chiéu sang “tinh” va giai phap chiéu sang “dong”

T Lo i
- QCVN; TCVN

2

4

5

Dbic tinh

Uu diém

Hi¢u qua

Thiét bi chiéu sang

Chuan két noi

3 dac tinh

+ Cuong do: (do roi, do choi)

+ Pho &nh séng (CRI, CCT)

+ Phan b trong khong gian (d6 dong déu,
UGR, hién tuong nhip nhdy, sap bong, hiéu
{rmg nhin nbi)

+ Pam bao hoat dong thi giac (phéat hién, phan

biét, cam nhan)
+ Tién nghi thi giac

GOp phan giam nguy co bénh vé mat: can thi,
loan thi, nhugc thi...

Dén LED

Ko

GP Chiéu sang “dong” (HCL)

bat

5 dac tinh

+ Cuong do: Tinh, dong

+ Pho 4nh sang: tinh, dong

+ Phén bd trong khong gian: Tinh, dong

+ Thoi diém chiéu sang

+ Thoi luong chiéu sang

+ bam bao hoat dong thi giadc (phat hién, phan biét, cam
nhan)

+ Tién nghi thi giac

+ Déng bo nhip sinh hoc

+ Gop phén Giam nguy co bénh vé mét: cén thi, loan th...
+ Gitp tinh tdo khi lam viéc, thu gidn khi nghi ngoi, c6 gidc
ngt tot vé ban dém dé phuc hoi stc khoe

+ Phong ngira nguy co mic 1 s6 bénh do rdi loan nhip sinh
hoc gay 1én nhu tim mach, tiéu duong, 1 sb6 bénh ung thu

DPén LED Tunable White

Chuén c6 day: KNX; DMX
Chuén ko day: WF; BLE; RF

11



- Gia"i nobel véat ly 2014:
nguén sang LED
- Phdt trién CNTT

[ Giai phdp chiéu sang xanh
Hoc dwong

Pép trng Quy chuén, tiéu chuén Viét Nam

vé chiéu séng

-

)

Déc tinh gigi phap chiéu séng xanh:
+ Cuwong do: (do roi, do choi)

+ Phé anh séng (CRI, nhiét d6 mau)

+ Phén bé trong khéng gian

(d6 dong déu, UGR, hién tuong nhép
nhay, sdp boéng, hiéu tng nhin néi)

Chiéu séang tinh:

+ Pam bao hoat déng thi giac (phat hién; phan,biét, cam nhan)

+ Tién nghij thi giac

+ Hiéu qua : GOp phan giam nguy)cebénh vé mat: can thi,

loan thi, nhworc thi...

Giai nobel y hoc 2017:
Déng ho sinh ho¢

Yéu céu trong
Quy chudn,
tiéu chuan

"\ - LED tich hop diéu khién [/~

4
&

-

Giai phdp chiéu sdang A
Green — Smart — HCL
Hoc dwong
v
5 déc tinh giai phép chiéu sang HCL: + Pam bao
+ Cuwong dé: Tinh, déng yéu cau Quy
+ Phé &nh séng: tinh, dong chuan, tieu
+ Phéan bé trong khdng gian: Tinh, dén chuan _
+ Thoi diém chiu séng + Tham gia
+ Thoi lwong chiéu séng d‘/eg klyen
' Nhjp sinh hoc |

Chiéu sang déng (Anh sang maét troi 1a chiéu sang dong):
+ Pam bao hoat dong thj giac (phat hién, phan biét, cam nhan)

+ Tién nghi thj giac
+ Dbng bé nhijp sinh hoc

+ Hiéu qua: Gop phan Giam nguy co bénh vé mat. can thi, loan thi...
Gilp tinh tao khi lam viéc, thw gian khi nghi ngoi, c6 gidc

ngu tét vé ban dém dé phuc héi sirc khoe

Phong ngtra nguy co’ mac 1 sé bénh do réi loan nhjp
sinh hoc gay |én nhwtim mach, tiéu dwong, 1 sé6 bénh ung thuw



IV. Giai phap chiéu sang G - S -HCL trong Hoc Pwong

Trong cé4c 16p hoc hién nay thuong c6 nhiéu hoat
dong da dang, khong chi don thuan nghe thay ¢ giang bai
trén bang va chép vao vo ghi hodc 1am bai kiém tra ma con
cac hoat dong khac nhu thuyét trinh, thao luan nhém,..
V.V.... viéc bo tri chd ngdi co thé thay ddi linh hoat.

Ngoai bao dam hoat dong thi gi4c t6t Cho hoc si
Giai phap chiéu sang HCL trong truong hoc can dle‘é

cudng d6 va pho anh sang:

- Khu hiéu bo Ung dung giai phap chiéu sang HCL nhu vin phong cong s

Phong thi nghiém, SP dén LED sir dung chip LED SunLike: c6 pho &nh sang
phong chirc nang nhu anh mat troi; Ra 97

Giai phép 1: Str dung b6 dén LED str dung chip LED Sunlike
két hop véi Tich hop cam bién anh sang.

Lép hoc Giai phap 2: (mg dung giai phép chiéu sang HCL cai dat theo
cac hoat dong chinh trong phong hoc: Hoc bai, 1am bai kiém

‘ tra, thuyét trinh, thao ludn nhom




THIET BI SU DUNG TRONG GIAI PHAP CHIEU SANG HCL

CHIEU SANG LOP HQC

CHIEU SANG PHONG

CHUC NANG KHU HIEU BQ
| — i
- [ N

Pén tich hop cam bién

inh séng chiéu séng 1p hoe @€l 60X60/40W

Dén LED panel 30x120/40W Downlight SMT 110/9W

N\
\

\

Pén LED chuyén dung chiéu
sang bang, 16p hoc

i ) 0000000
Downlight xoay goc )
Dén gan tuong 100/9W Downlight COB

@
£
€

=
i i
oF .

Bo diéu khién trung tim  Cong téc canh AC

HC

Cong tic canh DC Cam bién 4anh sang Switch ON/OFF AC




1. CHIEU SANG KHU HIEU BO

Khu hiéu b 14 noi thwe hién hanh chinh ciia nha trweong. Do vay chiéu sang trong ph@ngean dam bao dap &ng nhip sinh hoc
giup tinh tao khi lam viéc, thw gian khi nghi ngoi,,,,

Mot ngay bat dau 1am viée IGc 8 gid sang, anh sang choi

cha}ng 900 lux, nhiétqdc} mau GSQOK, anh sang nhu mot ly café h‘;,ﬁh(tl::‘xg
budi sang, giup co thé tinh tao nhat. X s Cool light (5500K) Warm light (3000K)
: / £, 1 oy s ~ 900
Sau khi dat mtrc cao nhat luc 10 gio sang, lugng hooc mon ! !
Cortisol trong co thé giam dan, Dén khoang 12h trua 13 lic axit 800 _6\
da day tiét ra nhidu nhat, phd hop v6i thoi diém an trua, co thé S\
chuyén dan sang trang thai nghi ngoi. LUc ndy, anh séng vang 700 -
3000K gilp con nguoi th}r gidn, dé ngu hon, tai tao ning luong il
cho cbng viéc dau gio chiéu.
Ngay trude luc dén 2 gior chiéu, &nh sang ting 1&n gén 800 500 ¢ Q ©
lux, nhiét @6 mau khoang 5500K, ciing béo hiéu cho thdi diém
tap trung lam viéc, nhung lGc nay anh sang co tac”dumg tao ra 8:00 10:00 12:00 14:00 16:00 18:00
mot nang lugng Kich thich nhe twong duong 1 ly.€a phé, gilp co
Good morning Lunch time Postdunch dip Happy hour

thé tré nén tinh téo sau gio nghi trua.

Dén 4h chiéu, anh sang giam tré lai nhu gid an trua 500
lux va anh sang mau vang 3000K “nhu dnh sang hoang hon bat
dau kich thich tiét ra hooc”Mén melatonin, bat dau chu ki sinh
hoc budi tdi.
Pén 5h chiéu, 46 sang duy tri & 500 lux nhung nhiét do
mau tang trd lai dat mirc anh sang lanh, gidp con nguoi thu gidn
trude khi trd vé nha, 15



2. CHIEU SANG PHONG HOC
Pa

2.1. GIAI PHAP CHIEU PHONG HOC SU’ DUNG CAM BIEN ANH SANG
. N/

Daylight Sensor Daylight Sensor Daylight Sensor

Q> B6 diéu khién trung tam
@®  Cam bién anh sang
- Hé thong sé& tu diéu chinh ting hodc giam anh sang cua
deén dé phl hop véi tiéu chuan cho phép
- P9 sang ciia moi truong dugc thu thap bang cam bién anh

sang va duoc xtr Iy bang bo diéu khién trung tam




2.1. GIAI PHAP CHIEU PHONG HOC SU DUNG CAM BIEN ANH SANG

Anh sang thay doi theo thoi gian thwe(C6 4nh sang tu nhién)

- Céc dén duoc trang bi cam bién trén timg dén. Khi anh sang moi trudng ty nhién thay doi, cuang 4o
sang cua bg den cling s& tu dong thay doi dé dam béo do roi , d6 déng déu trén mit ban cac khu vuc trong
16p hoc dam bao theo tiéu chuan:

Anh séng thay ddi theo thdi gian thuc (C6 4nh sédng ban ngay,dén tich hop cdm bién anh sarfg)

Thoigian | Cwong do Do roi Cong suat Tinh ndng
Anh sang tu nhién con.yéu, can dam bao do roi
0 4 1 ¥ et}
h 100% | 500 lux 38W lkich thich hifgthtihoc tap
8h-10h 60% 500 lux 22\ Aglh Sflng t}g: nhAlen bat ’dau teAmg, cu:ong do giam
van dam baoc do roi, tranh gay choéi loa
19h-14h 250 500 lux W AAnh sang tu nh1§n n}anh Phat: can giam cuong
do dén nhung van dam bao do choi
15h 60% 500 lux 22\ A?h ?sangqtl_r l’l}’lleljl ba:[ dauﬂglam,’ .cu’otng do tang
dé dam bao do roi, tranh gay choi loa
16h 100% 500X 38W Anh sang ty nhién gidm manh, can tang cuong

d6 sang dé dam bao tién nghi hoc tap

Dén chiéu sang bang chuyén dung, dam bao anh tap trung trén bang

Tuwong quan anh sang déen
va anh sang tu nhién

10h 12h 14h

Anhsidngdén ™ Anh sang tu nhién

Cong sudt dén




2.2. GIAI PHAP CHIEU PHONG HCL PHONG HOC
4 N

Phong hoc ( Mau giso): Giai phap chiéu sang A Pong bd voi nhip

diéu thay doi anh sang ban ngay vé cuong d6 va nhiét d6 mau. General indoor lighting environment

» High

Melatonin secretion curve

B High/White

[lurminance
Color temperature

Melatonin secretion

4

Low
Lo VWearm

Ll L LLAA ]

Early moming Moming am. p.m. Evening Might

% Theo nghién ctru, boi vi tré (5 thang dén 6 tudi ) von tir vung han ché, nén
viéc hinh dung bang hinh anh rat quan trong d6i véi ching.

% Khi mot ngay bt ddu & nha tré, dén duoc dat & mau anh sang ban ngay 5000k.
Tir 10 gid sang, nhiét d6 mau chuyén sang mau tring 4m hon. Tai nha tré nay,
khong phai tat ca tré em déu an va ngt cing mot luc. Pé dap tng nhu cau ca
nhan cia timg tré, trong phong c6 khong gian an udng, vui choi va ngu nghi
duoc thiét ké riéng.

% Sau d6 tir 3 gio chiéu, dén tré nén 4m hon va cudi cung 13 lac 5 gio chiéu dén
séng vang 3000 K . Tré em tai nha tré nhan thiy nhimng thay ddi tinh té nay

F W g ‘ y trong anh sang va c6 xu hudng nhin 1én xa lim trong qua trinh chuyén doi. Khi

ER AR P ' ; T TURAN deén thay dbi vao lac 5 gid chiéu, ngay ca nhirng dira tré chua biét doc gior ciing

- s& hiéu rang di dén lic bd me phai dén don. Su thay doi 4nh sang nay giup tré
Hinh anh: truong mau gido Seiwa kaisei nhan thirc rd hon vé dong chay cﬁaothc‘ri gian. tré chuﬁn bj kham pha thém vé
cach cai thién lich trinh anh sang dé giup tré phat trién voi tinh doc 1ap cao hon




2.2. GIAI PHAP CHIEU PHONG HCL PHONG HOC

Phong Hoc : tng dung quan diém giai phap B
trong giai phap chiéu sang HCL két hop véi cac
kich ban diéu khién theo chtrc niang chinh cua
phong:

Q

1. Anh sang theo kich b3 KI}S g c6 anh sang ban ngay)

Kich ban Cuwongdo au sic Do roi Tinh ning
A s < Gitp hoc sinh tinh tao, chéng lai trang thai
0, 4 v ’ o
Pau gio sang /1/00 0 Trang (6500K) 500 lux budn ngu, mét mai khi tir nha dén truong.
Chiéu sang gi . Trung tinh
thong t 00% (4000K) 300 lux
: Trang nhat Anh sang triang nhat gitp hoc sinh tap
0 . . .t .
100% (5500K) 500 lux trung lam bai trong gio kiém tra
Y Am Tao khong gian thdo luén thoai mai, gidm
a0 luan nhém 60% 300 lux  |bdt sy hung phan qua murc dac biét hoc
(3000K) . A A < n
sinh c6 biéu hién tang dong
. : Am : : : :
. ~ o , , N
Nghi ngoi thu gian 40% (2700K) 100 lux  |Gitp hoc sinh nghi ngoi, thu gian

2.Dén chiéu sang bang chuyén dung, dam bao anh tip trung trén bang

S

—
San pham dén LED tich hop Lens 1 chiéc 1.2m San pham dén chiéu sang thong thuomg
- =




