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NOI DUNG

Thwe trang, mong muon chiéu sang hién nay trong
cac TTTM

Giai phap: Chiéu sang lay con ngwdi lam trung tam
(Human Centric Lighting - HCL)

Ung dung giai phap chiéu HCL str dung LED
Tunable White vao cac cong trinh

Giai phap chiéu sang cho cac khu vwe tai TTTM




. Thwe trang chiéu sang hién nay trong céac trung tam thwong mai

+ Nguon sang truyén théng chat luong anh sang: CRI, hé s6 cos ¢, tudi tho...
thap => khong dam bao tiéu chuan, ling phi dién
« Hg¢ thong chiéu sang trong cac cira hang khong thay do6i trong sudt ca ngay
 Chi quan tAm dén muirc do sang( do roi) chiéu sang chung, khong quan ta
dén hoat dong cu thé (QCVN 22:2016/BYT Quy chuan k¥ thuat quété

chiéu sang quy dinh ):

+ Hoat dong tham quan, mua sam, an uéng cua khac hz‘mg/

+ Hoat dong lam viéc cu thé ctia nhan vién
+ Thoi gian theo mua va thoi gian tron 3
Mau sic anh sang (nhiét d6 mau) khong thay d6i ngay, theo cac ngt canh




Khao sat nhu cau chiéu sang trong trung tam thwong mai

KHU VU'C

Khu vwc cira hang

Ctra hang thei trang

Khu vwe an

Hanh lang

Y Kkién ciia khach hang

- Thay déi chiéu sang sang thay doi theo thoi gian trong ngay
- Chiéu sang hop Iy sé tao cam gidc an twong va tin ciy

- Pay la khu vire tap trung di lai cia khach thim quan va mua sim
- Chiéu sang phai gilip thwe pham bay ban hinh dang,mau séc rd rang tao cam giac twoi,
xanh, ngon, dep... cho khéach

- Chiéu sang trong store phai ton l1én vé dep ciia cac san pham dwoc bay ban va
thu hat sw chu y cua khach tham quan

- Piéu chinh &nh sang tai khu vue riéng biét, tao khong gian riéng tw
- Thay d@6i anh sang theo cac kich ban mic dinh: fin cing gia dinh, khach, hen
ho...

Y&u cau co thé tw dong giam dd sang khi khong c6 nguoi nham tiét kiém dién ning
chiéu sang

- Yéu cau deén co6 thé giam sang hodc tat xen ké
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CONG NGHE CHIEU SANG 4.0
Vi SU'C KHOE CON NGUOI



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 tiu an toan quang sinh hoc IEC 62471 va chi ticu RG nhém
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 séng
number range (s
Exempt -Bo qua > 10000 s den HQ, den LED panel,

RG1 Low Risk -Nguy co 100 to 10000

LED CCT<5000K, Flux <5000 Im; CFL;

thip
RG2 Moderate risk- 0.25 to 100 LED 6500K; Flux>10000 Im; den soi
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



11. MO HINH (Human Centric Lighting - HCL)

3. 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 ng véi ting thaidiemtrong mot ngay, nhd vao

L0

“dong ho sinh hoc” bén trong co thé.

X Déng hd sinh hoc (PHSH) c6 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 12 sy gian doan treng
nhip sinh hoc. CO rat nhiéu giguyén nhén
gay lén roi loan dong hd\ sinh hec nhu:
chiéu sang khong ding,\gf@e\ngt, thay doi
mui gio,....

Nhip sinh hoctbi gian doan 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(*)egtigg 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 o 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), viéc an
udng, mirc do tinh tdo, huyét ap, cach img xur. Cac dau ra ciing co s
tuong tac nguoc lai ddi v6i may tao nhip trung tim ciing nhu.cac'\bd phan
khac cua co thé, dong thdi mdy tao nhip trung tim ctifig-anh hudngtruc
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

K¥ thuét sb trong Cach mang Cong nghiép 4.0

bao gom:

+ Tri tué nhan tao (Al)
+ Két ndi van vat -Internet of Things(1oT)

+Dir 1iéu 16n (Big Data)

- SP LED tich hop cac cong nghé IOT - SP LED tha
sinh thai s6.

- Diéu khién anh sang nhan tao thay doi cue
phan bd theo thoi gian, thoi lugng anh s su thay d01
trong ngay cua anh sang mat trd1 ing dung trong cac linh

vuc:

+ Van phong congs¢

+ HQ gia di
+ Bénh vién
+ Hoc duong

+ Khu vuc lam viéce it tiép xtic &nh sdng mat troi ¥ MORNING

" Ho gia dinh



III. Ung dung giai phap chiéu sing HCL sir dung dén LED Tunable white
HCL st dung c6ng nghé anh sang LED Tunable White — cdng nghé diéu chinh ddc 1ap linh hoat nhiét 6 mau va cudng d6 anh sang cta hé
théng chiéu sang, véi muc dich diéu chinh 4nh sang phu hop véi nhip sinh hoc hoic tao ra cac khong gian, hoat canh chiéu sang phu

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 wng dung giai phap chiéu sang HCL s 3‘ ien LED Tunable White

Giai phap A:

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

déi anh sang ban ngay vé cwong
d0 va nhiét do mau.

+ Thwong &p dung cho cac hoat

dong lién tuc khong co gio nghi 6am. noon 6p.m.
m illuminance
= Colour temperature © licht.de
Giai phap B: - S—
Lighting concept B: tover Gy [
+ C0 tac kich hoat, thay doi Activation %00 8 CoolNpht G500 am Wacre Kt ooty
cwong d¢ va nhiét do mau theo 800
cac hoat dong cu thé hoic ché 700
do lam viéc. soo0
500
+ Ap dung cho tru’(‘mg h()c hOi:lC 800 10:00 12:00 14:00 16:00 l 18:00
CéC hoat d(’jng Cé kh()ﬁng th(‘)’i =3 i“uminaﬂce Gu;d morning Lunch time ? Po;t4und|dlp Hmpyht;lr
gian nghi (giira gio, nghi trua) e = CoOloUr temperature Olkhtdo ”




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

o >0

va gidi phap chiéu sang “dong”

- GP Chiéu sang “ tinh” GP Chiéu sang “déng” (HCL)

2

4

5

- QCVN; TCVN

bic 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 nhap nhay, sap bong, hiéu
{rmg nhin nbi)

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

biét, cam nhéan)
+ Tién nghi thi giac

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

Dén LED

Ko

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 lugng chiéu séng

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

+ Tién nghi thi giac

+ Dé)ng bo nhip sinh hoc

+ Gop phén Giam nguy co bénh vé mét: cén thi, loan thi...
+ Gitp tinh tdo khi lam viéc, thu gidn khi nghi ngoi, ¢6 giac
ngt tot vé ban dém dé phuc hoi stc khoe

+ Phong ngira nguy co mic 1 sd 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

12



IV. GIAI PHAP CHIEU SANG CAC KHU VUC CUA TTTM .

Sanh Ung dung giai phép chiéu sang HCL: giai phap A

Store, siéu thi mini Ul;lg dung.Glal,phap ch1e1.1?sang- HCL G.l fu ptlap A; .
Két hop kich ban: scale giam gia, gidi thiéu san pham méi
Chiéu sang theo kich ban : Gidi thiéu san pham, trung bay ...

Cira hang thoi tran N o .
J J Chi€u sang tao di€ém nhan

Ung dung giai phap chiéu séng HCL: giai phap A

Khu 3 . : s e s o Y .
viean Keét hop tao kich ban: an cung gia dinh, an véi khach, hen ho...

Hanh lang, Pén LED dimming 2 cap

Peén LED tich hop cam bién khi c6 nguoi dén sdng 100%; ko ¢ nguoi dén

Téang ha ,
SO sang 30% 13




1. CHIEU SANG KHU VUC SANH

Tién sanh 14 khong gian tiép x(c dau tién ciia tdoa nha. Chiéu sang hop Iy sé tao cam giac an twong

va tin cdy. Luu ¥ lwa chon ngudn sang phul hep véi chiéu cao va khong gian dién tich ciia sanh.

Sanh: tng dung quan diém giai phap A trong giai phap chiéu sang

HCL

< Budi sang: 5000 k duoc sir dung dé tiép thém ning luong cho
nhirng nguoi di lam.

< \Vao budi chiéu "anh sang séng dong" 4500K dugc sir dung dé tao
ra anh sang tuoi vui va sdi dong trong nhiing gid cao diém cua
luu luong nguoi qua lai.

< Cudi ngay , nhiét d mau am (3000K) da duoc &p dung véi muc
dich tao ra an twong nhe nhang va thu thai cho khach hang

14



2 . CHIEU SANG CUA HANG, SIEU THI MINI

Siéu thi 1a noi kinh doanh , budn ban chiing loai hang hoa phong phi, da dang,théa man nhu cau mong muén cia khach

hang. Do vay chiéu sang chiéu sang hep 1y tao an twong, thoai mai cho khach.

B~00‘ 11:00 ) : " 1413 ] ) '18100 2150
Opening in early morning Morning to noon Evening Night-time
Bit dau mdt ngay Color temperature | 5000K | |  4000K | | 3000K | | 2700K |
Mot ngdy méi bat  dau bang &nh séng choi S— 100% 90% 80% 60%
chang cuong dé 100% , nhiét do mau 5000K. — —
Do roi trong cira hang dwoc dat cao trong thoi - i =
gian cO anh sang ngoai troi gilup khéng gian ef &
trong cira hang khong c6 cdam giac 16i. G ’
Budi trua $ Buéi chiéu Buodi toi
Do sang 90% nhiét nh sang dé Do séng 80%, nhiét dg mau 3000K .Tao bau khdng khi dm Nhiét dg mau 2700K, dg sang giam di
chiu. clng bang cach gidm dan nhiét d mau tir budi sang dén 40% s0 véi budi sng . Tao khong gian
Pdm bdo khd ning hién thi rd rang, tot Cac sdn buéi trua. ém dju va giam tiéu thu dién nang hon
pham hang hoa trong cac cira hang dong thoi Pong thoi, thire pham tioi song Va thiee pham ché bién sdan nira.

2 ’ ’ 2 N 15
thuc day hitng thd mua hang cuia khach hang. dwoc chiéu sang tot dé truyén tai cam giac twoi ngon.



3. CHIEU SANG CUA HANG THOI TRANG

C4c cira hang thai trang 1a noi khach hang thim quan mua sam quan 4o, phu kién trang phuc. Do vy chiéu sang
trong cac cira hang riéng biét can phai ton 1&n vé dep ciia cac san pham dwge bay ban va thu hat sw chi y ciia khach
tham quan.

- Véi céc san pham quén 40, tuy theo mau sic, mau ma.
Céac den chiéu sang vai anh sang cung tbng mau véi san pham, lam tén
[én mau sac cac trang phuc

Kién tric va noi that ctra hang ciing quyét dinh dén viéc chiéu
sang:

+ CAc ctra hang ¢6 nhiéu gdoc khuét nén bé tri cac de
hat khe chiéu sang voi cuong do 50%, anh séng tranf‘(G
Vira che di goc khuat vira trang tri cho shop.

+ B6 tri cac dén hat tu kinh va cé % i
sang véi cuong do 100% tai cac gian hang de C pham
ddng thoi ting cam himg mua hang cho

+ Khu vuc thay d6: Dung

ap, xua tan lanh gia mua dong.



4. CHIEU SANG NHA HANG
@ Khu vue dn udng la noi dong nguoi véi di cac Ira tudi va gidi tinh. Chiéu sang ngoai viéec dam bao tién nghi cong phai
khoi day cam hirng, tang hirng tha trai nghiém mon an cho thwe khach

« Do sang va nhié au 6 thé duge cai dat theo
ngay;

thoi gian tr phu hop vai lich trinh hang

nga& ai bau khong khi thoai méi.

Ban'cling c6 thé dit thoi gian phét sang theo lich
rinh hang tuan dé phd hop véi nhitng thay doi
trong gior 1am viéc hodc thay d6i cai dit cta ban dé

phU hop vai su kién, cac dip bat thudng, V.v.v

« Mot s6 kich ban cai dit phi hop véi dic biét
su kién, ngay ky niém:

Dung bira trong gia dinh 200 lux; 4500K
Hen ho 200 lux; 3000K
A A S O Ngay ky niém 100 lux; 3000K
i&;: éﬁ%trgamtﬁgéﬁ‘é inh sing mau fm cho mét A A o y nie '

tém trang tuci méi. khing gian sfng ding trang Gidm din ds ma an phia

nhiing giét khi nha hing nhin by énh sing : ju dé
nh;pégkhé;hhang. hop vél canh dém phi hop khung cinh dé thu




5. CHIEU SANG KHU VUC HANH LANG

Khu vuc hanh lang 12 noi it nguoi qua lai, nhu cau chiéu sang khong lién tuc. Do d6 dé dam bao tiét kiém
dién ma van bao dam nhu cau chiéu sang chung téi dua ra giai phap s dung cac dén cammbicén cO kha nang
bat sang khi cé nguoi

27l

Khéng c0 nguoi

Khi cé nguot dén tu dong sang 100%. Khi khong c6 nguoi dén tu dong giam dé sang con 30%. Vira gilp
dam bao tiet kiém dién, vira dam bao tiéu chuan chiéu sang
18



6. CHIEU SANG HAM

Khu vuc ham dé xe 1a khu vuc bit budc phai ¢ cta cac
toa nha hién dai. Cho nén viéc chiéu sang khu vuc nay
1a vO cling can thiét.

Pic Piém:

- Ham Ia khu vuc hoat dong khéng thudng xuyén, it
ngudi qua lai. Hoat dong giri Xe va lay xe chi dién ra
trong thoi gian ngan nhung phan b sudt 24h.

Do d6 bd dén st dung dé chiéu sang khu vuc ndy can

tich hop cam bién, vira dam bao chiéu sang khi G S
m

ngudi, vira bao dam tiét kiém dién ning cho trun
thuong mai.
- Dong thoi ham ciing la khu vue am u i h¢ thong

6ng dan chang chit trén tran.
Do d6 loai dén st dung yéu ca p@ha nang chong ‘I Khong nguoi

am tot.

giam d¢ sang con 30%.
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