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CHIEU SANG TIET KIEM PIEN
SU DUNG PIOT PHAT QUANG

TS. Trdn Thanh Trang'

TOM TAT

Chiéu sang dimg diot phdt quang dd dwoc nghién cia dé trién khai dp dung réng
Fiii trén khdp thé gici va ké ca ¢ Viét Nam trong thoi gian gan ddy. Lich sic hinh thanh
thé hé chiéu sing ding LED da dugc lam ré. Nguyén Iy thiét ké LED tring iimg dung
trong chiéu sang da dugc trink bay. Trén co s¢ khao sdt dic tinh k§ thudt tong qudt cia
cdc loai dén chiéu sdng hién tai, so sanh chi phi dau tu ban dau, chi phi sir dung véi thoi
gian ddu t ldy dai cua 3 logi dén chiéu sdng tiéu biéu voi ciing quang thong, dé chimg
minh hi¢u qua kinh té trong chiéu sdng ding LED. Tir d6 dua ra kién nghi nén nhanh
chéng trién khai ké hoach chiéu sdang dung LED & Viét Nam.

Tir khoa: Led, Led chip, chiéu sang tiét kiém dién.
ABSTRACT

Application of light emitting diode in lighting has been studied to develop widely
around the world and even in Vietnam in recently. History of the LED lighting system
has been clarified. Principles of white LED design applied in lighting have been
presented. Based on the general specifications of the current lights, compared to the
initial investment cost, the cost of using for long-term investment of three typical types
of lights as well as luminous flux, the results demonstrate the economic efficiency of
LED lighting. The study recommends that LED lighting should quickly implement in
Vietnam.

Keywords: Led, Led chip, power-saving lighting.

1. PAT VAN DE

Thiéu dién nén can phai tiét kiém
dién d6 1a vin dé khdng phai riéng ciia mét
s6 qudc gia nao. Dién chiéu sang thong
thudng chiém ¢ 20% lugng dién ning
tidu thy ctia méi quéc gia [1], mot ty 1€ rat
dang ké. Vi vay, dé tiét kiém dién, quéc
gia nao ciing nghi ngay dén cach tiét kiém
dién chiéu sang. Nhung tiét kiém bing
cach cit dién, giam dién chiéu sang dudi
mitc cAn thiét thi rit it qudc gia ap dung vi
nd anh huéng dén xa héi, giao thong, an
ninh, gido duc,...Hiréng quan trong dé tiét
kiém dién chiéu sang 1a sit dung nhitng k§

!Tneomg Dai hpe Md Tp. HCM,

thuat chiéu sing mai, ning hrong dién tidu
thu it hon nhidu nhing hiéu qua chiéu sang
khéng giam, co khi con tdt hon. Ky thuat
chiéu sang mé&i nhét, tiét kiém dién nhit
nhing mang lai hiéu qui cao nhét 1a ky
thuat chiéu sang bang chat rin (SSL-Solid
State Lighting) hay con goi cach khac la
chiéu sing ding didt phat quang (LED —
Light Emitting Diode).

Bo nang luong My bao cdo ring
néu thay thé 50% viée chiéu sang hién
nay bang chién sang dung LED, nudc My
van duoc chiéu sing nhu vay nhung bét
di duge 41GW (1GW = nghin ty W) di¢n
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nang tiéu thu [2]. M§t nha may dién cd
trung binh c6 cong sudt chimg 1GW, do d6
néu chi thay thé 50% cach chiéu sang hién
nay bang chiéu sang diing LED, nudc My
c6 thé giam di 41 nha may dién. Viéc giam
bdt 41 nha may di€n, ngoai lgi ich kinh
té, con giam thai ra méi trromg mot luong
déng ké khi CO, gay hi¢u img nha kinh.
Trén co s& d6, bai bdo nay s€ mo ta
chi tiét viéc chiéu sang ding LED 1 gi, dwa

trén co s& ndo, tiét kiém dién ra sao, céc
nude trén thé gigi va Viét Nam dang trién
khai nhu thé nao, tir d6 c6 ci nhin téng thé
vé loi ich cua chiéu sang dung LED.

2. LICH SU PHAT TRIEN CUA

NGANH CONG NGHIEP CHIEU
SANG

Qua trinh phét trién ctia nganh cdng
nghiép chiéu sang dwgc minh hoa ngin
gon trong hinh 1.

Hinh 1. Biéu d0 minh hoa cudc cich mang trong linh vire chiéu sang.

g 200
E o
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Dén soi dét: Loai dén nay da ra doi
cach day khoang 200 nidm. Trong bong
thuy tinh dd hat chan khdong cd sgi day
volfram rét mong thuomg duge goi 1a “sgi
6c”. Khi c6 dong dién chay qua, sgi toc
néng 1én gan 3000°C phat sang. Loai dén
nay dé ché tao, gid ré, tudi tho c& 1000
gio. Tuy nhién, hon 95% dién nang ti€u
thu la dé toa nhiét, khoang nhd hon 5%
dién ning tiéu thy 1a dé phat sang.

Peén Halogen: Loai dén nay thucrala
dén sgi d6t nhumg 1am bang thuy tinh chiu
nhiét hodc thach anh, trong ¢6 khi thudc ho
halogen. Khi ddy volfram bi d5t nong bay
hoi, hoi vonfram lai quay lai bam vao day,
chd nao diy nho, néng thi hoi vonfram lai
bam vao nhiéu hon. Nh& d6 bong c6 thé
lam nho va day téc lam viéc & nhiét do
cao, anh sang phat ra manh. Khoang 9%

dién ndng tiéu thu la dé phat sang, tudi tho
c&r 2000 gitr.

Dén hoi Natri: Nguyén Iy chuyén dbi
dién quang dua vao hién twgng phong dién
trong chét khi. C6 2 loai: Pén hoi Natri ap
sudt thap phét dnh séng mau vang, thich
hop cho viéc 1am dén dudng chiéu séng
cong cong, tudi tho c& 18.000 giv. Pén
hoi Natri 4p sudt cao c6 cau tao phirc tap,
dit tién nhung phét séng cao, loai dén ndy
phét anh sdng mau vang xanh, thich hgp
cho chiéu sang quang trudng, duong x4 &
thanh phd, tudi tho c& 20.000 gid.

Pén hupnh quang: Loai dén nay xuét
hién tir nhimg nam 1940. Céu tao 12 m6t
6ng thay tinh han kin, hai déu cé dién cue,
trong dng c6 khi tro Neon va vai giot thiy
ngin. Bén trong thanh éng thuy tinh c6
phil mot 16p méng bot chét huynh quang.


Pham Ngoc Huyen
Textbox

Pham Ngoc Huyen
Textbox
17

Pham Ngoc Huyen
Textbox
TẠP CHÍ KHOA HỌC TRƯỜNG ĐẠI HỌC MỞ TP.HCM - SỐ 8 (1) 2013


18 TAP CHI KHOA HOC TRUONG DAI HOC MO TP.HCM - SO 8 (1) 2013

Miu sic clia dén huynh quang phu thudc
chit lugng cua bot huynh quang. Loai dén
ndy it tda nhiét va khoang 15-20% lugng
dién nang tiéu thu 1a dé phét sang, tudi tho
c6 thé 1&n dén 10.000 gio.

Dén compde: Chinh 1a dén huynh
quang cai tién vé hinh dang va chét ligu
I6p huynh quang bén trong, tudi tho c&
10.000 gid.

Céc loai dén chiéu sang trinh bay &
trén méi loai ¢6 wu va nhuge diém riéng.
Néu xét vé phuong dién sir dung dai tra thi
dén sgi ddt c6 nhiéu nhurge diém nhit va
dén compic c6 phiéu wu diém nhét. Chinh

vi vay chinh pha Uc d3 quyét dinh khong
ding béng dén soi dbt dé chiéu sang ké tir
nidm 2010. Tuy nhién, c6 phai dén compac
¢ nhidu wu diém nhat trong chiéu sing
hién nay hay khong? Diéu nay s& duroc ban
trong phan ké tiép.

3. CONG NGHE CHIEU SANG
HIEN PAI NHAT - LED

3.1 Chu triic va nguyén Iy hoat dong

LED la tir viét tit tir cum tir tiéng
Anh 1a Light Emiiting Diode, nghia la
Dibt phat quang. Céu triic ciia LED dugc
trinh bay nhur trong hinh 2.

~ Hinh 2. Cdc dang ciu tric ciia LED.
a) Dang théng thwdmg. b) Dang din bé mit.

Cho dii dirge cdu tric & dang nao di
nira thi phan chii yéu cia LED 1 mdt manh
nho chat ban dan (LED chip) c6 pha tap
chét sao cho trong d6 tao ra dugc hai mién:
mién p dan dién bang 16 trong va mién n
dan dién bang dién ti, gitta hai mién 1a
16p tiép xtc p-n. Khi LED dugc phén cyc
thudn, dién tir va 13 tréng bi ddy theo hai
chiéu ngugc nhau, ching gip nhau & 16p
tiép xuc p-n, t hop lai va phét ra dnh séng.
Tiy theo c¢ac mirc nang lugng & hai ban
dan tiép xuic, anh sang phat ra ¢6 mdt mau
xac dinh.

Ban du vao nhitng nim 1960, ngudi
ta [3] ché tac dugc LED héng ngoai va
LED @6, sau d6 t6i LED mau vang va
mau da cam [4]. Nhing LED nay rat nho
gon, dung lam deén chi thi rit tot, cong suat

chi ¢t 0.01W c6 hiéu qua nhir dén soi dét
cOng suat 16n hon vai tram lan. Bit dau tir
nhitng nam 1970, hiu hét dén chi thi, bdo
hiéu & may moc, thiét bi déu dgc thay thé
bing dén LED mau.

Muén sir dung LED dé chiéu sang
thi phai ché tao ra dugc LED phat ra énh
sang tring. Nhumg vé nguyén tic thi anh
sang do LED phat ra chi cé | mau xéc dinh
tuy thudc vao vit liéu ché tao tim dén (Led
chip). Bang 1 mo ta cac thong s6 ky thuft
cua mdt s6 loai LED tiéu biéu.

Piéu k¥ diéu nay da dugc hé mé vao
nim 1993, khi Shuji Nakamura [5] d& ché
tao ra LED phat anh sang mau xanh lam,
tir 46 m& duong cho nhiéu cich thiét ké
LED phat ra anh sang trang.
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Bang 1. Céc thdng sb ky thudt ciia mét s6 loai LED tiéu biéu

.t 1. 4% Ge son . o dai
Vit liéa ban dan Budce song phat cye dai

Dién ap thuidn tuong

Mau phat ung voi dong dién

(nm) thudn 20mA
GaAs 910 Vung héng ngoai 12V
GaAsP 650-710 Do 20V
GaAsP:N 580-620 Ving 2122V
GaP 560 Luc 35V
8iC 413-360 Lam 3.6V
GalnN 460-570 Tring 3.6V

3.2. Mot sé nguyén 1y thiét ké
LED triang

Nguyén ly 1: Ding ba LED mau dd,
luc, lam (R, G, B) tr6n lai v&i nhau dé cé
diroc anh sang trang.

Nguyen fy 2: Dung LED mau lam cé
phit 1ép Phét pho mong. Anh sdng mau
lam do LED phat ra kich thich phdt pho
phat ra hai mau doé va lyc. Hai mau nay
céng véi mau lam con lai sau khi truyén
qua 16p phdt pho cho ra mau tring vi d6 1a
td hop RGB cong lai.

Nguyén ly 3: Dung LED phat ra anh
sang tir ngoai, chiéu vao phdt pho dé kich
thich phat ra 4nh sang tring tuong tu nhu
& déen compic.

Nguyén ly 4: Dung OLED (Organic
LED) tirc la LED hiru co. Vi 1a chét hiru
co nén dé tao ra nhitng hat phét ra anh sang
luc, 46 va lam. Téng hop anh sang phat ra
tir ba loai hat d6 cho ra anh séng tring.

Cho di1 phai thiét ké LED tring theo
nguyén ly nao di chang nita thi diéu dic
biét quan trong 1a vt liéu ché tao tim dén.
Vit liéu phat dam bao céc ti€u chi sau day:

Vit lzeu phai ¢d dé rong ving cam
dang triee tiép (dtrecz‘ band gap): Nghia la
do rong ciia ving cdm dii dé dién te cé thé

nhdy triee tiép tiv mién n sang mién p ma
khong thdéng qua [6p trung gian nao.

Vat ligu phdi c6 d6 réng ving cdm
dung (correct band gap): Nghia la mirc
nang lwong ciia vimg cam phai phit hop
Vi mau sic phdt sang cua LED. Vi du:
muén thiét ké LED phdt dnh sdng nhin
thdy duoc thi dé réng ving cdm (Eg) hién
thién tir 3.1 eV dén 1.6 eV,

Vat liéu phai dé dang chuyén sang
cdc dang tap chdt (loai p hodc loai n).

Vat liéu phdi ¢d hé s6 khiic xa phit
hop dé cho dnh sdng phat ra ngodi.

Hién nay, viéc thiét ké LED tring
chi yéu st dung nguyén Iy s 2 vi
nguyén ly nay kha don gian, phéd bién va
¢ hiéu qua hon cac nguyén ly da gigi
thiéu & trén,

4. SO SANH KHA NANG TIET
KIEM PIEN TRONG CHIEU SANG
DUNG LED SO VOI CAC LOAI
CHIEU SANG KHAC

C6 rat nhidu nghién ciru 83 duge
cong bd v& hicu qua kinh té va xa hoi cia
chiéu sang ding LED. Trudc tién, dic tinh
ky thudt ctia mot sé loai dén chiéu sang
thong dung hién nay duogc xem x¢ét va it
ké trong bang 2.
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Bing 2. Dac tinh mét s6 loai dén chiéu séng [6]

Cong suat

Quang thong  Nhiét d6 mau

Loai d&n tiéu thy dién (m) CK) Tudi tho (giv)
(W)

Pén LED 4m trén (300x300 mm) 12 1,080 2,700-7,000 >50,000
Pén huynh quang 600 mm 24 1,050 4000/5500/6500 7,000
Pén LED 4m trén 600x600 mm 24 2,160 2,700-7,000 >50,000
Pén huynh quang 1200 mm 48 2,100 4000/5500/6500 10,000
Peén LED 4m trin 1200%600 mm 48 4,300 2,700-7,000 >50,000
Bén LED tuyp 600 mm 12 1,080 2,700-7,000 >50,000
Pén LED tuyp 1200 mm 24 2,160 2,700-7,000 >50,000
Dén LED béng tron 4-5 450 2,700-7,000 >50,000
Dén compic 9-13 450 6,500 6,000
Dén soi dbt 40 430 2,500-2,700 1,000
Pén Halogen 25 250 2,800-3,500 2,000

R& rang, so sanh voi cac loai dén
chiéu sang khac thi dén LED c6 tudi tho
rét {6m, cong sut tieu thu dién nhod hon
trong khi quang théng xap xi, va di nhién
dén LED s& khong bi anh huéng boi s6 14n
bat tit den.

Tuy nhién, tré ngai 16n nhit khi
trién khai (mg dung chiéu séng ding
LED phai chang la chi phi dau tr ban

diu. Bé minh chimg cho diéu nay, 3 loai
dén tidu biéu (dén soi ddt, dén compic
va dén LED béng tron) tir bang 2 ¢6 cung
cuong dd sang (quang thdong) 1a 450
lumen (lm) dugc khao sat dua trén cac
tiéu chi 1a don gia mot bong deén, cong
suét, gid dién binh quén, céng mua va
thay béng. Két qua khao sat dugc trinh
bay trong bang 3.

Bing 3. So sanh bong dén s¢i ddt, compic va LED cé cung d) sing [7)

Loai béng dén Sqi dot Compic LED
Pon gid mot bong dén (1.000 ddng) 10 40 300
Cbng suft (W) 40 12 45
Gia dién binh quén (¢kWh) 1.434 1.434 1.434
Tubi tho binh quan (1,000h) 1 6 50
Cdng mua, thay bong (1.000 ddng) 20 20 20
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Tir bang sb lidu 2 va 3 cho thdy, mic
du dau tu ban diu cho béng dén LED
twong d6i 16n nhung tudi tho va kha ning
tiét kiém dién cta dén LED i lén hon
nhiéu so v&i cc loai dén con lai.

So sanh chi phi sir dung ctia dén sgi
d6t, dén compic va den LED ¢6 cing dd
sang 450 Im véi thoi gian ddu tu 20 nim
ciing da dugc nghién ciru [8] va két qua 13
tdng dong chi phi quy vé hién tai ciia béng
den LED 13 471.000 dbng, trong khi d6
bong deén soi dbt 1a 1.905.000 déng va dén
compic 12 697.000 ddng. Nhur vay, bong
dén LED c6 tdng chi phi thip nhét nén c6
lgi nhét cho ngudi diing.

Viét Nam hién ¢6 khoang 500.000
dén chiéu sang dudmg phd véi cong suét
trung binh 300W. Néu thay toan bd hé
thong dén Natri cao &p truyén théng bing
dén LED thi luong dién tiét kiém duoc
twong dwong véi nha may c6 cong suat
1én hon nha méy nhiét dién Ninh Binh m¢&
rong (300MW) v&i chi phi déu tu trung
binh 450 triéu USD.

Thanh phé Hé Chi Minh 1a don
vi di ddu trong ca nuéc vé cac chuong
trinh tiét kiém va sir dung nang luong
hiéu qua. V§i thanh c¢dng clia dir 4n chiéu
sang bing LED trén dudng Thanh Thai,
Quan 10, mot dén LED cdng suit 160W
thay thé cho dén Natri cé cong suét tong
285W, gitip tiét kiém 45% dién ning tidu
thu trén toan hé théng. Tuy nhién két qua
kiém toan dy 4n niang lrong sau khi lip
dat cho thdy, dén LED c6ng suét 110W
hoan todn c6 thé thay thé cho dén Natri
cao ap 285W gitp tiét kiém 62% dién
nang tiéu thu [9].

Tir nhirng thanh céng budc dau ds,
Thanh phd Hb Chi Minh s& trién khai
nhén rdng cac cong trinh chiéu sang céng
cdng hi¢u qua cao sir dung LED trén toan
thanh phd.

5. KHA NANG UNG DUNG CUA
LED TRONG CHIEU SANG

LED mau:

Déi véi dén mau, wu viét 16n nhét
ctia LED 1a true tiép cho dwoc mau mong
mubn, khong cén loc, rat tiét kiém dién.
LED lai dé dang bt tit nhanh, nhiéu lin
va d9 bén cao. Vi du dén giao thdng truée
day bén trong 1 mot béng deén s¢i dét ¢
140W, bén ngoai la cai hop kin c6 khoét 16
tron dat kinh loc mau. Bay gitr dugce thay
bang cac dén LED truc tlep phat ra mau
xanh, do, vang cong sudt chi 14W, nghia
1a chi bang 1/10 cong suét cua dén soi dbt.

J Chau Au hién nay, hon 80% cac
loai dén hdu, dén xi nhan cua xe 6 t6 1a
dung dén LED, rit tiét kiém xang, hau
nhir khong phéi thay dén, cd doi xe chi
dung mot di dén. Twrong ty, hé théng dén
quéng cdo, trang tri ¢ cac show-room ciing
1a cac LED mau sic nuc rd hon, tiét kiém
dién hon va dédc biét 1a khdng néng.

LED tréiing:

Hién nay, hleu suit phat sang cua
LED trang m&i xap xi bing hiéu sudt phat
sang & dén compéc, nhung c6 nhiéu wu
diém ndi bat:

Dén LED khéng cé soi dot nén khing
lo bi dut, khéng co khi bén trong nén khong
dé bi suy thodi, khéng cé dién cuc phong
dién nén khéng dé bi hu hong.

Tuéi tho trung binh cua den LED la
100.000 gio, gdp khodng 10 ldn tuéi the
cua den compcfc. LED chi ¢6 hai dién cuc
lam viéc vai dién dp thd}:' mot chiéu c& 5V,
Vi vdy, chi cén tao ra dong dién nho chay
qua 1& thip sdng dwoc dén. Do d6 sir dung
it nguy hiém, phit hop véi cdc nguén dién
mét chiéu nie I dequy, cde nguon dién tdi
fao rhu pin mdt trdi, pin nhiét dién, thuy
dién nhd, dién gi,... Diéu diic biét ctia LED
1& néu dién dp thay d6i it nhiéu thi dén sdng
it hay nhiéu chik khéng dé bi hu hong.
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Hiu hét cic nudc trén thé gidi cb
ngudn dién mit trdi phat trién, dén LED
trang dugc st dung dé thip sing dudng
di vao ban dém. Ngudi ta ding mot tim
nhd pin mit trd, ban ngdy ldy dién nap
viio dcquy, ban dém lrong dién nay duge
sir dung dé thap sang dén LED tring. C4ch
chiéu sdng nay vira an toan, vira don gian
vi khong str dung dién luéi. O Trung Quéc,
vao dip Olympic 2008, ca bén trong lin
bén ngoai cac tda nha thi ddu déu sir dung
hé théng chiéu sang dung LED.

6. KET LUAN

Khoang 20 nim trudc, cic mroc tién
tién trén thé givi di dau tiét kiém dién trong
chiéu sang bing cach dung deén compic th1
¢ Viét Nam chi mdi sir dung dén compéc

nhitfng nim gin day. Hién nay, cic nudc
tién tién dang ddy manh ké hoach chiéu
sang ding LED v dir doan dén nam 2025
trén 50% dén chiéu sang 1a LED. O Trung
Quéc hién nay, chinh phu d3 budc dong cira
cic nha mdy san xuit dén huynh quang.
( Viét Nam, du 4n dau tién sir dung dén
LED trong chiéu sang dudng phé chirmng
minh cho kha nang tiét kiém ning hrong
cling nhu ning cao hiéu qua chiéu sing
can duge nhin rong trong bdi canh thiéu
dién ciing nhu thich tmg vé&i bién ddi khi
hau. Nén chang cac nha hoach dinh chinh
sdch td chire nghién ctru cu thé cdc mit loi,
hai dé khong phai 15 nam nita ma ngay
tir bay gi& ddy manh viéc chiéu sang ding
LED & nuéc ta.
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