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TOM TAT

Ngay nay, viéc sir dung dén LED (light emzttmg diode ) ngay cang tré nén phé bién do mike tiéu
thu nhién liéu dién thap, nhung van cho dg sang cao. Hiéu qua sir dung dén LED cao hon cdc dén
thong dung khac boi hai ly do sau: 3

- Dén LED c6 mike tiéu thy nang lwong it hon nhung van cho céng sudt thdp sdang (trén watt)
cao hon den day toc va den huynh quang.

- Do it tiéu thu nhién liéu hon nén dén LED than thién véi moi trwong hon.

Tuy nhién c¢6 mot si wéc tinh rang khoang 70-85% nang liwong ciia dén LED dwrgc chuyén héa
thanh nhiét mmg d6i véi nhitng dén LED c6 cong sudt cang cao sé san sinh ra mot lwong nhi¢t
co nhi¢t do cang cao. Nhi¢t do cao sé lam giam tuéi tho va do sang ciia dén LED. Do dé, né cin
phai giai nhi¢t cho den LED. Chinh vi vy, nhiéu phu’ong phap lam mat da dwoc ap dung dé gidi
quyét van dé nay. Bai viét nay xin tong hop cdc nghién ciru méi vé van dé gidi nhiét cho dén LED

cong nghiép.

Tir khoa: Den LED, nhiét lvong, nhiét do, lam mat, hiéu sudt.

ABSTRACT

Nowadays, using light emitting diode (LED) in industry has become more popular not only
it needs low consumption in electricity, but also it can provide high luminosity. The efficiency of
using LEDs is higher than other conventional lamps because of two these following reasons:

- Using LEDS require less electric energy than incandescent and fluorescent bulbs, however,
they still supply more lighting capability per watt than incandescent and fluorescent bulbs.

- Because they require low electric energy, so it is friendly with our environment.

However, it is estimated that approximately 70-85% LED power is converted into heat energy,
the higher LEDs power, the more generated heat. The high working temperature would reduce
the LED lifetime and brightness. Therefore, it is nessesary to dissipate heat from LED lamps. This
paper has reviewed the newest approaching research for this issue.

Keywords: light emitting diode, heat transfer rate, temperature, cooling, efficiency.

I. GIOI THIEU

Hién nay, c6 rat nhiéu phuong phap lam mat
da dugc sir dung dé giai nhiét cho dén LED.
Nhitng phuong phap théng dung nhat 13 sir
dung dbi Iuu ty nhién bang viéc tang thém dién
tich bé mat tiép xtic v6i méi truong & nhiét do
thap hon. Mot cach hiéu qua dé ting dién tich
tiép xtic 1a gan mot bo phan tan nhiét voi ngudn
nhiét; trong truong hop niy, ngudn nhiét 1a dén
LED . Thong thuong, d6i véi truong hop mot
thiét bi dién sinh nhiét, bd tan nhiét 1a cac thiét

bi tdng cuong tan nhit tor mot bé mat nong, dé
lam mat no.

Hién nay, cac nha nghién ctru da str dung rat
nhiéu phuong phap dé kiém soat ciing nhur ting
cuong lugng nhiét toa ra tir dén LED, nhung vé
co ban, n6 c¢6 thé chia thanh hai phuong phap
nghién ctru chinh: (1) st dung va cai tién céac
loai canh tan nhiét, chat dan nhi¢t dé toa nhiét
d6i luu tu nhién ra moi trudng xung quanh; (2)
tich hop cac dng nhiét véi bé mat tan nhiét dé
giai nhiét di luu cudng birc.
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II. CAC PHUONG PHAP NGHIEN CUU
GIAI NHIET PEN LED

Pau tién, cic tac gia da sir dung va cai tlen
céc loai canh tan nhiét, vat liéu dan nhiét dé
toa nhiét d6i luu ty nhién ra moi trudng xung
quanh. Alvin va cac cong sy [1] da nghién
clru tré nhiét cua canh tan nhiét trén dén LED.
Trong nghién cuu cua ho, cac yeu t6 quan trong
nhit anh huong dén g1a tri nhiét tr¢ gitta LED
va canh tan nhiét 1a lyc ép giita chiing, tiép theo
1a vat liéu dan nhiét va vat liéu tin nhiét. Tuy
nhién, nghién ctru khong so sanh anh hudng cua
ket c4u tan nhiét trén nhiét tro tong thé cho hé
thong dén LED. Luo va céc cong sy [2] trinh
bay ude tinh vé nhiét d6 ciia dén LED cong
suat cao bang mot g1a1 phép phan tich da- ch1p
Trong nghién cttu ciia minh, canh tan nhiét van
la phuong phap cha yéu duogc su dung trong
linh vyc g1a1 nhi¢t den chleu sang do do tin cay
cao nhét va chi phi thap nhét. Yung va cac cong
su [3] trinh bay mot phan tich nhiét va nghién
ciru thye nghi€ém cua viée lam mat khong khi
dbi luu tw nhién ciia mot bo diy dén LED c6 do
sang cao trén mot bang mach in (Printed Circuit
Board - PCB) trong sudt qué trinh hoat dong
c6 do nghiéng tir 0-180°. Anh hudng cua vi tri
va do nghleng cia by PCB LED trén cac phan
tg nhiét ctia hé théng dén dbi luu ty nhién da
dugc nghién ctru. Thong qua cac mo hinh nhiét,
mot sy danh gia moi tu:ong quan vé su tuong tac
gitra cac dén LED va vi tri PCB da duoc thyc
hién. Céc phan tich nhiét va cach tiép can mo
hinh hoa da gitp cho sy tan nhiét tr dén LED
dén PCB c6 thé dugc cai thién dang ké. Trong
[4], Nam va cac cong sy da cai thién nhiét dan
ctia chit nhét dya trén goc dau silicon bang
cach tron vé6i MWCNT (multi-walled carbon
nanotube) da dugc nghién ciu véi nhiéu nong
dd cua MWCNT. Chat nhét cling dugc tron voi
3 loai hat nano, bao gom: bac, dong (IT) oxit va
oxit nhom (Al O, ) Va sau do, n6 dugce so sanh
v6i bot nhao phu gla khac, ¢ danh gia kha nang
néng cao hi¢u suat lam mat LED bang cach ap
dung chat nhon nano cho miu dén LED thuc té.

Két qua trong [5] (Wang va cac cong sy) cho
thay hi€u suét nhi€t cua dén LED dang tdm c6
budng hoi 1a t6t hon so voi ccac den LED dang
tam bang dong vé6i cong suat dau vao trén SW.
Hiéu suat nhiét cua dén LED dang tAm co buong
hoi 14 kém hon so véi dén LED dang tim bang

dong dudi 4W. Tom lai, den LED dang tAm
c6 budng hoi c6 hiéu suit nhiét tét nhat trén
5SW. Jang va céc cong su [6] nghlen ctru hiéu
suat 1am mat va khoi lugng cua bd tan nhiét
¢ canh hudng tam da duoc t6i wu hoa. Ca ddi
luu tu nhién va truyen nhi¢t buc xa da dugc
xem xét trong mot mo hinh so; bén canh do,
thuc nghiém da dugc thuc hién dé kiém chung
Mac du b tan nhiét c6 canh hudng tdm c6 khoi
lugng nho hon so v61 b tan nhiét o canh dang
tAm phing tuong Umg; tuy nhién, ket cau canh
hudng tdm ¢4 hi¢u suat 1am mat dong déu hon
do dién tich truyén nhiét I6n trén ciing mot don
vi thé tich. Mot ddy canh hu’ong tam nobi tlep
nhau dugc chon nhu la két cau tham khao tdi
uu do hi¢u suat lam mat vuot troi cua nd va
su toi vu hoa vé kho1 luong. B tan nhi¢t canh
hudng tam c6 khoi luong it hon 30% so voi
dang day canh tan nhiét tim phéng.

Shyu va céc cong su [7] da thyc hién mot
khao sat thuc nghiém lién quan dén hiéu suat
nhi€t cua khung day canh tan nhiét hinh chi
nhat bao phu trén mot bang dén LED. Tong
cong c6 270 con LED loai 1W ¢6 hi¢u sudt 75%
duogc sur dung dé mo phong mot bang LED 16n.
Kich thudc cua bd tan nhiét lam mat 1a 348 mm
x 558 mm co nhﬁ’ng canh tan nhiét song song
c6 khoang cach glu’a cac canh 1a 9,33 mm. Céc
anh hudng (bao gom khe h¢ glua duodng bién
va b0 tan nnlot can trd & ctra vao hodac o 161 ra)
1én hi¢u suat nhi¢t cua bd tan nhiét dugc nghién
ctru. Cheng va cac cong sy [8] trinh bay b tan
nhiét nhiéu canh tich hop voi quat trén bé mit
MCPCB (Metal Core Printed Circuit Board)
cho mt day den LED cong sudt cao, st dung
phuong phap phan tir hitu han (ﬁnlte element
method - FEM). Mot diy LED vdi thiét ké da
canh doc theo mot kénh khong khi nhu b tan
nhiét ma khong c6 dbi luu cudng btrc thi viéc
cai thién hiéu qua tan nhiét bi han ché. Vi vay
lu:orng nhiét toa ra khi dung quat mdi tang [én
v6i nhiéu canh. Chen va céc cong sy [9] da
sir dung gié ion dé ting cuong truyen nhiét
cua mot dén LED dat trén mot bé mit. Kich
thude cua dé bo LED la 0,9mmx0,9 mm véi
cong suat danh dinh la 1 W. Mot loai dién cuc
duogc st dung dé tao ra gid ion véi cac diy dién
ap khéc nhau, tir 4 den 11 kV. Céc anh hu’ong
cua goc lién két, chleu phén cyc dién cyc, vi tri
thang dung, vi tri nAm ngang, cau hinh bé mit
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dén céc tré nhiét cia bé mat bd LED da dugce
kiém tra trong nghién clru nay.

Thir hai, céc tac gia da tich hop cac ong nhiét
v6i bé mit tan nhiét dé giai nhiét d01 luu cudng
buc. Theo Kim [10] va Lin [11] 6ng dan nhiét
dang tro thanh mot lya chon tot cho cac LED
cong suat cao gan day. Mot thiét bi lam mat
dang ong nhiét phang [12] mdi cho dén LED
cong suat cao da dugc phat trién, bén canh do
cac dac tinh thai nhiét ciia bd LED cong suét cao
cung da dugc phan tich. Cong suat nhiét, bao
gdm cong suat khoi dong, tinh dong nhat nhiét
dd va kha nang chiu nhiét cua by LED cong suat
cao v6i bo tan nhiét dang dng dan nhiét phang
da dugc nghién ctru thyc nghiém. Ket qua thu
duoc chi ra rang nhiét d6 tai chd m01 n01 cuadén
LED la khoang 52°C véi cong sut dau vao 3W,
tuong Ung voi tong tr& nhiét cua hé théng dén
LED la 8,8 K/W. Anh hudng cua goc nghleng
dén 6 ong nhiét dén hiéu suat truyén nhiét cua ong
nhi¢t can dugc danh gia trude, nhu mot céu triic
cua h¢ thong lam mat dang 6 ong dan nhiét duoc
sir dung dé lam mat hé thong LED cong suét
cao. Cac phén tich vé nhiét ctia cac dng nhiét
vong lap [13] dugc st dung cho dén LED nang
lugng cao da dugc thdo luén, mot thiét bi lam
mat maGi dang 0 ong nhiét Vong lap cho LED cong
suat cao duoc phat trién; cac dic tinh nhiét & cac
didu kién cua tai nhi€t va do nghi€ng khac nhau,
bao gém hiéu suat khoi dong, tinh dong nhét
nhiét d§ va kha nang tré nhiét cua ong nhiét
vong lap, da dugc ngh1en ctru thye nghiém. No
duoc chung minh rang céc ong dan nhiét dang
vong 13p duoc phat trién c6 thé lam giam tong
trd nhiét cia hé thong den LED.

B0 tan nhiét dng nhiét vong l1ap dic biét voi
hai dong ngung tu song song [14] da duoc dé
Xuat tich hop cho viéc lam mat dén LED cong
suat cao. Thong qua cac thi nghlem b tan nhiét
LHP ¢6 hiéu suat nhiét rat tot va tong sb tro
nhiét cua no la thap 0,4 C/ W tai mot tai nhiét
300W dbi voi dbi luu tu nhién. O cung murc do
kiém soat nhiét do tai chd gan giita dén LED
va bd tan nhiét, cac bd tan nhi¢t LHP c6 trong
hrong nhe hon va ciu hinh linh hoat hon bat ctr
giai phap tan nhiét thy dong truyén thong nio.

Ngoai ra, hién nay con ¢6 mot s6 phuong
phép khac di sau vao viéc cai thién mdi chat

hodc giai nhiét kénh micro dugc dé cap sau
day:

Muc tiéu ctia bai [15] 1a dé tim ra mot chat
long chu dong 1am mat cho dén LED trong ung
dung dén pha 6 t6. Cac phuong phéap lam mat
bang khong khi va chat long thu dong da dugc
nghién ctru va loai trir vi khong phu hop va do
d6 chat long lam mat chu dong da dugc luya
chon. Mot s6 két cau cta cac hé thong lam mat
dung chat long chu dong da dugc nghién cuu;
viéc t61 wu héa dugc thyc hién dé tim mot hiéu
suat nhiét t01 uu. Su phan tich nhiét ctua day
LED cong suit cao véi cac kénh 1am mat micro
da duoc thyc hién boi Yuan va cong su [16].
Weng [17] nghlen clru cai tién sy tdng cuong
truy€n nhiét va kiém soat nhiét cac bo dén LED
bang cach s dung cac mo hinh k¥ thuat FEM
dé mo phong cac by LED véi vat ligu tan nhiét
khac nhau, PCB (Printed Circuit Board), diéu
kién lam mat va kich thudc chip. Trong bai [18,
19], kim loai long duge str dyng lam mat de
tang cuong truyén nhiét cho b tan nhiét. Liu
[20] trinh bay sy t61 wu hoa ciu tric ctia mot hé
thong l1am mat dya trén microjet cho dén LED
cong suét cao.

Trong [21], n6 cho thdy cac tdm lam mat
kénh mini 13 t6t hon so véi cac hé thong lam
mat microjet nhu cac thiét bi 1am mat cho LED.
Do d6, tAm lam mat kénh mini c6 dang hinh
hoc t6i wu bang cac cach giam thiéu chénh léch
entropy da dugc xem nhu la giai phap hiéu qua
nhat v€ chi phi cho h¢ thong lam mat LED. Mot
s6 khao sat vé phuong phap s va thir nghiém
da duoc thuc hién trong [22, 23] vé tinh chét
cua truyén nhiét va hi€u ap suat cho bo tan
nhiét kénh micro va bo trao ddi nhiét. Trong
nghién ctu cua hg, nudc khir Ton (DI water)
da duogc st dung nhu mat chét long lam viéc.
Trong [24], cac két qua trudc do6 thu dugc bang
thuc nghi¢m cua dén LED 80W, phan tich so
ctia n6 duoc sir dung dé so sanh voi két qua thu
duoc tir phuong phap phén tich tong quat. Su
so sanh ndy ching minh rang giai phap phan
tich s hoc 1a hiéu qua.

I1I. KET LUAN

Dua trén tong quan tir cac bai bao trén, no
c6 hai phuong phép chinh d€ giai nhiét cho dén
LED cong nghi¢p 1a dung canh tan nhiét dé doi
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luu ty nhién va dung 6 ong nhiét de dbi luu cudng
birc. Bén canh d6 1a viée cai tién canh tan nhiét,
lwu chat 1am viéc, giai nhiét kénh micro,... ciing
da dugc nghién ctru.

Nghién ctru nay da tong quan dugc mot sd
cong trinh nghlen clru mdi v€ giai nhiét den
LED; n6 la tién d€ cho cac nghién ctru tiép theo
trong linh vyc nay boi thong qua tong quan nay,

t6i uu qua trinh truyén nhiét, giém kich thudc
bd tan nhiét bdi cong nghe micro,... Sir dyng
phu’ong phap mo phong SO de giai cac bai toan,
cac dai luong cai ma c6 thé khong thyc hién
duoc boi phuong phéap thye nghiém. Thém vao
do, viéc str dung ong nhiét micro la mot trong
nhirng huédng ma trién vong trong cac ung dung
nay.

no6 van con kha nhiéu van dé can giai quyét de
nang cao hiéu qua giai nhi€t dén LED. Diéu
nay da cho thay rang nghién clru tdng cuon

truyen nhiét cua cac bo tan nhi¢t dén LED la rat
can thiét. Mot trong nhu:ng ngh1en ctru d6 1a st
dung ca phuong phap s6 hoc va thuc nghiém dé
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