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L&i néi ddu
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L&i gioi thigu

Phuong phap nay d& cap dén phép do do duy tri quang thong cla cac go6i LED vb co, day LED va
médun LED. Tiéu chuén nay khang nhdm dua c4c ché 60 hdng héc bét ky khang phai d6 duy tri quang
thdng. Trong tidu chudn nay, vigc str dung thuat ngl ‘ngudn sang’ chi dé cap dén goi, day va madun.

Phuong phap nay mé ta quy trinh cac ngudn sang LED c6 thé hoat dong trong cac didu kién o6 khong
ché dé dat duoc o6 dir lidu c6 thé so sanh 16 wu v& sy thay dbi frong vigc phat ra &nh sang trong subt
vong i clia bdng dén. Cac ngudn sang nay phai duoc hoat ddng trén thiét bj phy tro bén ngoai.

LED thudrng ¢ dac tinh tudi tho 1am vide rédt dai va, tuy thudc vao dong dién diéu khién va diéu kign si
dung, tudi tho co thé kéo dai 50 000 h hodc dai hon. Ciing gibng nhu tat ca cac ngudn sang, anh sang
phat ra tr LED thwérng giam cham theo théi gian. Khang gibng véi cac ngudn sang théng thwéng, LED
khong ¢ xu thé hong dat ngdt. Do d6, theo thei gian d duy tri quang thong c6 thé tao ra anh sang yéu
hon dw kién trong quy dinh k¢ thuat hodc trong cac yéu cdu Idp dat, tiéu chudn hodc qui chuan ky
thuat.

LED ¢6 thé ciing trai qua nhirng dich chuy@n tir ¥ trong phd phat xa theo thdi gian ma sé gay ra sy thé
hién mau khéng chap nhan dugc. Nhipng thay dbi nay cd thé anh huéng dén do duy tri quang théng do
s\ thay ddi &4nh séng phat ra lam thay d6i phan bd cng suét phé.

Bidu quan trong la phai biét anh sang phat ra, higu suét sang va dd duy tri quang théng'cﬁng nhw tudi
tho cia cac ngudn anh sang nay. Véi thdng tin vé tric quang ctia ngudn sang LED, xem 2.1.2 trong
TCVN 10886. Thuat ngl tudi tho' thirérng duwgc sir dyng d& mé ta tidu chi cudi tudi the vi dy nhw khi
db duy tri quang thdng thap dudi ngudng xac dinh. Tiéu chudn nay thiét lap céc quy trinh d& do 46 duy
tri guang théng.

Tinh néng clia cac ngudn sang LED thwing bj anh hudng bdi cac bién sb nhw chu ky lam viéc, didu
kién &nh hwdng tir cac thiét bj phy tre va co cdu lp dat, nhiét dd mai tredng, ludng khong khi va
huwéng 1&p 63t. Cac didu kién va chuong trinh thir nghiém can dwoc thiét ké dé& dua ra céac két qua cb
thé so sanh duoc chdp nhan b&i cac phong thir nghiém khac nhau. Céc khuyén cao trong tidu chuén

Ny dirgs thiee kign nh3o muc dah nhie vay,
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Phwong phap do dé duy tri quang théng cua cac nguén sang LED

Method for measuring lumen maintenance of LED light sources

1 Pham vi &p dung

Phurong phép trong tidéu chudn nay 1a mét trong mdt loat lién tiép cac phuong phép thir nghiém duec

chép nhan b&i IESNA ', nhdm cho phép so sanh tin cdy cac két qua th(r nghiém gilra cac phong thi

nghiém béing cach thiét 13p cac phrong phép thir nghiém déng nhét. Tiéu chudn ndy dva ra phép do

d6 duy trl quang thong ddi véi cac ngudn sang LED dugc thiét ké va ching nhan dép (g céc tiéu
" chuén cdng nghiép chiéu sang.

Tiéu chudn nay quy dinh cic phrong phap do dd duy tri quang théng clia cac ngudn sang chi chira
céc g6i LED, ddy LED va madun LED. D§ duy tri quang thong Ia d&c tinh dwec do trong cac diéu kién
dugce kidm soat. Tinh ndng trong (rng dung cu thé c6 thé khac nhau. Phuwong phap nay khéng cung
cép huwéng din hodic dwa ra khuyén cdo bét ky lién quan dén cac wéc lwgng dy doan hodc ngoai suy
d6 duy tri quang théng xa hon ¢éc gidi han vé dd duy tri quang théng xéc dinh dugc tir cac phép do
thyre té.

2 Tai lidu vién din

Cac tai lidu vién din sau 1a cin thiét cho vigc 4p dung tidu chuén. D4i v6i cac tai ligu vién din ghi ndm
cdng b thi 4p dyng ban dwgc ndu. Béi voi cac tai liéu vién din khdng ghi ndm cdng bd thi dp dyng
phién ban méi nhét, bac gdm ca céc sira doi.

PN HORE0 LS LR-7G-00), 748 G G Vo Gliig Cho 60 Séa phiacri Chidu sang vdn

CIE 127:2007, LED measurement (Phép do LED)

3 Thuét ngir va djnh nghia
Trong tiéu chudn ndy, p dung cac thuat ngi va dinh nghta sau.

31
Don vj do (measurement units)
Don vi do dién |a von, ampe va oat. Nhiét dd dugce tinh bing °C va don vi do quang 12 lumen.

Y IESNA : llluminating Engineering Society Standards from ANSI
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3.2
Ngudn sang LED (LED light source)
Gbi LED, day LED hodc modun LED duoc hoat dong nhé b didu khién phy trg.

33

D6 duy tri quang théng (lumen maintenance)

D§ duy tri quang théng 1a quang théng con lai (thirong thé& hién dwéi dang phan tram clia quang thong
I&n nhét) tai thori didm hoat dang chon trudre bat ky. D3 duy tri quang thong 1a nghich dao cba do giam
quang théng.

34

Tudi tho duy tri quang théng (lumen maintenance life)

Théi gian hoat dong tai d6 dat dén phan trim suy gidm quang thong quy dinh hodc do duy tri quang
thong, tinh biing gi». Thi gian hoat dong khong bao gdm thei gian ngudn sang cét dién chu ky hodc
cit dign dinh ky.

3.5

Héng ngudn sang LED (LED light source failure)

Khadng phat ra anh sang. Viéc héng nay, vi du nhu khéng hoat djng do 16i ché tao dwec ghi lai nhung
khéng dura vao tinh todn @9 duy tri quang théng ciia ngudn sang LED.

3.6
Tudi tho duy tri quang théng danh dinh (rated lumen maintenance life)
LP
Théi gian hoat déng ma trong thdi gian d6 ngudn sang LED s& duy tri phan tram, p, clia quang thong
ban d&u cla no, vi dy
L70 (h): thovi gian dén khi d6 duy tri quang thong con 70 %
L50 (h): thoi gian dén khi dd duy tri quang thong con 50 %
3.7
Nhi&t a6 d4 (nase temperature)
Ts
Nhiét d6 ctia diém gén nhiét ngiu Ién 8é cta ngudn sang LED duqc xéac dinh béi nha ché tao dé do.

4 Pidu kién mdi tredng va diéu kién vat ly

4.1 Quy djnh chung

Khuyén c&o ring viéc bao quan va thir nghidm céc ngudn sang LED cén dugc thyce hign trong méi
treong twong déi sach. Trwde khi hoat dng, cac ngudn sang cin dugc 1am sach dé loai bd cac ddu
vét clia qua trinh van chuydn va phai tuan thd hudng dan van chuyén clia nha ché tao, v dy phéng
dién tinh dién (ESD). |
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4.2 Panh déu trén LED

Cac ngudn sang LED riéng ré phai dwoc theo déi trong sudt thir nghiém tudi the. Cac ngudn séng nay
c6 thé dugc nhan bidt bng cach ghi trwc tiép 18n ching hodc bing cac nhan gén vao trong qué trinh
van chuy@n va danh gia ho3c dwa gén vao vi tri clia ngudn sang d6 trén gia thir nghiém tudi tho.

Phuong phap nhan biét dwgc chon phai tinh dén tac dong clia &nh sang va nhiét. Phwong phép danh
ddu hodc vat lidu phis hep 1a ma vach, danh déu bing myc gdm, danh déu bang nhiét dd cao hoic
phuwong phap khac cé thé lam méi lai dinh ky trong suét qua trinh thir nghigm tudi tho.

4.3 Chonméu

Chon mAu ngudn sang LED 1a quan trong vi gia tri clia thir nghiém s& phuy thudc vao phurong phap lay
mau, c& mAu, didu kidn thir nghiem va cac yéu tb khac. Cac ngudn miu phai dwgc chon di dé dai dién
cho toan bd san phdm dwoc thir nghiém. Trong hdu hét c4c trwdng hep, viéc Idy mAu nay cé thé dugc
quy dinh bdi tai lidu clia ban k§ thuét thich hep. Phai ghi lai phrrong phap Iy méu va c& mau st dyng.

4.4 Pidu kign mai trwdng

44.1 Rung

Béng dén khang dwoc rung hodic xéc qua mirc trong qué trinh thir nghiém tudi the. Vén dé nay khang
phai 1a Ién ddi véi dén LED so véi cac ngudn sang khac.

4.42 Nhigt do va do dm

Hoat ddng clia cac ngudn sang LED gitra cdc phép do quang phai & gia tri nhd nhét trong ba gid tri
nhiét do dé, T, st dung cang mdt dong dién didu khién. Ba gia trj nhigt do dé, T, phai la 55 °C va 85 °C
v&i nhigt do thir ba dwoc chon bdi nha ché tao. Nhiét do dé va dong dién didu khién dwgc chon boi
nha ché tao can dai dién cho ky vong cla cac rng dung clia nguwdi tigu ding va cin ndm trong dai
nhiét dd 1am viéc khuyén céo. Céc nhigt o dé phai dugc khéng ché dén -2 °C trong thir nghiém tudi
tho. Nhiét da ctia khang khi xung quanh cén dwoc duy tri trong pham vi -5 °C so véi nhiét 4o dé trong
cuAt y pahidne MEAE A Yhdns YR sina cuanh Gha duee thoa dAi frang 4 thiy nahige, DA Apy rhadi

dwoc duy tri nhd hon 85 RH trong suét thiy nghiém tudi tho.

4.4.3 Ludng khéng khi

Ludng khéng khi phai nhé nhat cé thé cho viéc khdi dong va hoat ddng thich hop clia ngudn sang do
dic tinh ludng nhiét sé khac do sy thay dbi ludng khdng khi. Vi can phai ¢6 sy dich chuyén nhét dinh
clia khéng khi d& tranh phan tAng nhiét nén cdn than trong dé gidm thidu ludng gié bét ky tai khu vyc
[&n c&n sat voi thiét bi cén thdr nghigm.

4.4.4 Hudng lip dit va khdng gian cia ngudn sang LED

Huéng 1&p dat clia ngudn sang LED can thir nghiém phai nhw quy dinh cla nha ché tao. Nhin chung,
huéng I4p Gat khéng anh hudng nhigu dén cac ngudn sang LED vi chiing 12 finh kién ban dén nhung

9
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c6 thé anh hudng bdi khong khi déi leu do tan phigt va phan bd nhiét. Ngudn sang LED phai dwoc dé
cach nhau cho phép c6 ludng khéng khi giira cac cac mau thir nghiém. Biéu ndy duoc thyc hién bang
céch thiét ké cac gia thir nghiém tudi tho hér véi cac thanh phéin két cau t6i thiéu han ché tré ngai lubng
khéng khi.

5 Didu kign va dién va nhiét

5.1 Dién ap va dong dién vao
Dién ap vao phai phu hep véi dign 4p vao danh dinh (higu dyng) va tan sb cia bd diéu khién. Khi sty
dyng dang dign mét chidu, dién ap nhap nhé khang dugc virgt qua 2 % dign 4p mét chidu dau ra.

5.2 Dang séng dién ap lweéi

Ngudn dién phai c6 dang song dién ap sao cho d§ méo hai tdng khong vugt qua 3 % thanh phan cor
ban.

5.3 Quy dinh vé dong dién vao

Déng dién vao phai dwoc theo ddi va diéu chinh trong pham vi + 3 % gi4 tri hiéu dung danh dinh trong
subt thir nghiém tudi tho va trong pham vi + 0,5 % gia tri hiéu dung danh dinh trong cac phép 8o quang.
Dong dién didu khién phai duoc duy tri trong toan b theri gian lam viéc clia ngudn sang LED. Déng
dién c6 thd dwge thay d8i theo ham clia nhiét 3 theo khuyén cdo clia nha ché tao. Myc dich I dé thir
nghiém LED & dong dién gibng nhu trong hoat déng thye té.

5.4 Thiét bj phu trer ké ca cac b didu khién

Déi véi cac ngudn sang LED, phai sir dung céc bd didu khidn bén ngodi phi hgp véi hwéng dan clia
nha ché tao.

5.5 Nhiét b aé

Ha thdny o rhigh aedu o Ko v ASTM 7220 Doy 1 eEs 536 hon Je B e 4,
chon gia tri ndo Ion hon) phai dwgc str dung dé theo dbi nhigt 6 dé. Nhiét dd dé T, phai dugc theo doi
trong sudt thir nghiém tudi tho. T, duoc do tryc tiép trén linh kién tai didm do nhiét @ dé do nha ché
tao 4n dinh (tirc 13 diém gén nhiét ngdu) trén LED. Nén st dyng tan nhigt ap (rng cac khuyén céo clia

nha ché tao.

L P T
VL noRe LA

6 Thir nghiém va quy trinh do

6.1 Thiét bj do

Trong th( nghiém tudi tho, d chinh xac ghi dwoc v& thdi gian hoat dong la quan trong. Néu duoc sir
dung, déng hd do thdi gian phai dwgce néi dén cac vi tri thir nghiém cy thd va chi bat dAu do thoi gian

10
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ké tlr khi ngudn s&ng LED bét ddu dwoc cép dign. Trong trwéng hep hdng ngudn cho mdt vi tri thi thiét
bi theo d&i khong duorc tiép tuc tich |Gy thei gian. Phai s& dung theo déi bing ghi hinh, theo ddi bang
dong dién hodc cac phwrong tién khac G& xac dinh thai gian hoat déng néu duoc thiét ké dé cung cap
d 86 chinh xac v& thoi gian. T4t ca cac hiéu chudn thiét bj phai theo quy dinh k§ thuat cla nha ché

tao. Do khéng dam bao do clia thdi gian tdng can nam trong pham vi £ 0,5 %.

6.2 Phép do quang

Cac phép do quang phdi phit hop v&i phurong phép thich hgp cla phang thi nghiém ddi véi ngudn
sang LED cén thir nghiém. Quang théng phai dwgc do & dong dign cla bd didu khién sir dung frong
thir nghiém tudi th. Mt cach Iy twéng, dong dién didu khién ban dau can dwgc thiét 1ap & dong dién
clia bd didu khién str dung dé x4c dinh théng sb déc ireng vé& quang théng ciia nha ché tao.

Vi d8 8n dinh mau trong subt tudi tho 12 tham sé quan trong dbi véi nhidu (rng dung chiéu sang nén
phai xac dinh cac gia trj mau. Cac gia trj quang va gia tri mau phai dwgc xac dinh tir cac phép do tdng
théng lwgng birc xa phd sk dyng méy do phd birc xa.

6.3 Nhiét 49 cia phép do quang

Nhigt dd mdi tnrémg trong céc phép do quang thdng va cac phép do mau phai dwge 43t & 25°C + 2 °C,
Nhigt d6 mdi trwding trong subt thi gian thée nghiém phai dugc cung cap trong bao céo thir nghiém dbi
vé&i mdi phép do quang. Ngudn sang LED phai dwoc lam mat vé nhiét dd phéng trwédce khi do.

7 Phwong phap thie nghiém dé duy tri quang théng déi véi cac ngudn sang LED

7.1 Khodng th&i gian va khodng cach giira cac thir nghiém d¢ duy tri quang thong

Tai nhiét dd mai tredng quy dinh néu trong 4.4, nguén sang LED phai hoat ddng tbi thidu 6 000 h, trong
khodng th&i gian do thu thap sb liéu ol sau 1 000 h. Wy tién hoat dgng 10 000 h déi v&i cac muc dich
cai tién md hinh héa dy béo.

7.7 Che o st @3nae

Khong gibng véi cac ngudn sang khac ma chu ky cia ngudn dién anh huwdng bét loi dén tudi tho va
tinh ndng, LED ¢6 thd didu bién 100 % & téc dd cao véi anh hwdng rat it dén tudi tho. Tuy nhién, cac
thiét bj va mddun phai dugc didu khién & dong dién khdng ddi d& loai trir bit ky vén d& didu bién nao
anh hwéng dén két qua. Phai ghi lai phirong phép didu khién.

7.3 Ghi lai cac hdng héc

Viéc kiém tra cac hong héc cia ngudn sang LED bing cach quan sat hodc giam st ty dong phéi duoc
thye hién & téi thidu tirng khodng do. M&i héng héc phai dwere nghién cru dé chéc chiin ring d6 1a cac
héng héc cda ngudn sang LED chir khéng phai do hoat ddng khdng ding cla thiét bi phy trer hodc cac

41
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d4u ndi Gién. Viec héng ddt ngdt ngudn sang LED phai duge ghi lai va dwgc dua vao bao céo thl
nghiém.

7.4 Mau

Dich chuy&n mau phai dwec do va ghi lai trong sudt thdi gian thte nghigm d6 duy tri quang thong bang
cac do mau & tirng khoang théi gian thl nghiém quang.

8 Bao cio thir nghiém

Bao céo thir nghiém phai bao gbm tét cd cac di ligu thich hop lién quan dén cac diéu kign thiz nghiém,
kiBu thiét bi va kidu ngudn sang LED can thi nghi#m. Céac hang muc duéi day phai cé trong bdo céo

thi» nghiém :

1)
2)
3)
4)
5}
6)
7
8)
9)

S6 lwong ngudn sang LED can thir nghiém

M& ta ngudn sang LED

Mb ta thiét bj phy tro

Chu ky hoat déng

Didu kién méi trudng k& ca ludng khdng khi, nhiét d6 va do 4m tuong ddi
Nhigt d6 gé (nhiét G diém thir nghigm)

Dong dién didu khién cla ngudn sang LED trong thir nghigm tudi tho
Quang théng ban ddu va dién ap thun tai dong dién do quang

D ligu v& d8 duy tri quang théng d&i v&i tirng ngudn sang LED riéng ré ding véi gia trj trung
binh, 83 léch tiéu chudn, gia tri 30 duy tri quang théng nhd nhét va Ién nhét cla tat ca cac
ngudn séng LED

10) Két qua quan sat hang hoc ngudn sang LED bao gdém céc diéu kién hdng va thei gian hong

11V 1A thivi gian theo 438 agudn sang LED

12) B khdng dam bdo do quang

13) D4 dich chuyén mau ghi lai trong suét thevi gian do

T4t ca cac hang muc dwoc ghi lai cho tirng thir nghiém. K&t qua thir nghiém phai duoc trinh bay dwéi

dang bang.

12
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