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(Analysis of Luminous Quantity Changes by the Dimming Control of the LED Lamp)
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Abstract

Until now, dimmable fluorescent luminaires has been widely used for dimming systems, and LED is

currently attracting attentions as a alternative lamp due to environmental problem issues. LED, one of

eco—friendly high efficiency lamp, has advantage that dimming is easy than fluorescent luminaire. But

there have been not enough research on technical development and application for LED dimming.

Therefore, to analyze luminous quantity of dimmable LED, the illuminance, color temperature,

luminance, and current were measured in the whole range of dimming. In the results of this study, the

dimmable LED of various types showed a similar trend in the changed luminous quantity by dimming.

Key Words : LED, Dimming Control System, The Defect of LED Dimming, Luminous Quantity

1. M E

1.1 A2 i3

A A AAF = oA 2u7} STl whef
oA a3} e d EAE AR AR o
w]aL et ofell w2k AlA] Zh=roll M= Aoy, alE
&, Aol A541] BAE 7L lok 53] 7H
] AREEAAL Sl FEsiEe A A<
thige] =ar QIeH1]. ool whef AS21 Zofoll M=
A AR o] Fgolut 3L o] 87 AAAG

+ FAR AFRSE AZ T AL
wx AR SO AF T @y
Tel : 02-3408-3761, Fax : 02-3408-4331
E-mail : aschoi@sejong.ac kr
HaedAk 2010 69 18Y
1A A) 120109 69 24Y
Arkeka 02010 89 18Y

zZW - A7) AN 8] =] A248 A103, 20104 10¥

o] Sis}, a1 & & 7779 AHE T 2ol AE=E
ANA AH|E= dUA|e] A flste] thket ATt
Eo] Z8=]ar 2]

LED:= thEA el 318 1188 = 7]7-9] shtol
H A5z A8odo] mobAHA Wi whE S
2 Aol Fj=lar i3] dAl -2lvhel= LEDA
A 2147] A EEA o R S A T

stdom, 2012 MA 3t LED Ak S
shar ArH4l gk LEDS] &8 S 918k 2015
W7k 120w, 202097H4] 200lm/wls 714
N AgE FHsHATHS-6].

o]9} Zro] LED W 7|1 7|& W75 UA
g 7P ek A o w vt Bk of
Yt AAl el A e B3 B2 552 ST
shal gl Aot a8y &8 LED 29471
o] Mt Eo] AR Hiks Sistsr] ¢

-
it

@



711 6lW] Bar
=

ZFA ool ogh LEDHZ ] 354 #st &4
A= 22421 LED = (Dimming 719 44 AFFLE Mz T2 HEE
o] Fgsirt webA thdFstal 821 LED 2% type LEDHE 5575 AR&SISIT o= A 76
A R el = Rl T7F 3= o s|Eraolm| Axle] A% 40[TC] ol3tE A
of gt} o] Wdell= wAE gtk A TdE =
Zstell A ZF LEDRZ 9] 3435 7] 918 HEe=
1.2 9732 S5 LYY AZgE Zolnk, ko] Fej= AW & et
= A8 e] vl e ol LED 2= Zut
1 A9-= LEDJ o] 233 A b}E‘rUrc %‘E H 22 58] Aol A AlA wiA|ske vk 1] ar M)
shel FAES A5 40}04 LED# sgoll ACL-200)+= Z=rgHt2=o] v Sl $1x]%o] 2%
2 FE5AS ST o5 Sl Egﬂol LED o M7t SAHLEE SFlaL, 4 S Al
A o] NS 913 712w = AlAlskaLa) gtk S Eol7] flste] BF 2@t 4] kel §)
Z3gA|ofol] W2 LED# 29| FEA 5742 499 T x8telA FREHAT 23A0l s ARE Al
Z3HS s A o] Taﬁﬂ%ﬂ o] sh= Ao 2H 7t R 256l R 2 THee =
whe} A 2ol whE 7t 341o] xw=o HF, AL HAo] A EQolE E-8al9al, Al A= A
=5 S5, SAAYNE Hlaske] %3’&%741—% = A 23ANE 159AH S7HA F 18R A
=okth 22 AP e wE e AE KB4 33Tk
314 RGB % White LED# 9] 7} 221 3| wg =
e F SAgke] WskE EAsh vl 1 E  2%SY EH AR
®oojgre] why B AR T Ao} Table 2 Outlmetg measurement of luminous
quantl
E 1 0ol ui gl M T W &
Table 1. Research procedure - NA} 6[W] 2700[K] White Bar type LED<IEA
STEP 1 SAE 23 Aol e vs, A8 =3 JO NAF 6[W] 4000[K] White Bar type LEDx1EA
;j - NAF 6[W] 4700(K] White Bar type LEDxIEA
v © 7 | - N2k 6[W] 6000[K] White Bar type LEDxIEA
STEP 2 | 97 2340l 42 2% vs, MEE 24 - NAF 6[W] 6500[K] White Bar type LEDx1EA
v s | - AR CL-200
. - ;H; - LED 2792 : 600x350<440(mm)
3 = =
STEP 3 A zgAold we Al 3k 54 ° A O] ALES 0] T3
v
24745 $8 LEDS 23 A 354 Wi 24
2. EPYVE X YEB 5T ML
1 Aol A= LEDR =] 354 S5 918 & 3 TET
121-74]9/] é_lq& ‘)I:S‘Eé‘]’%]\q o 5% th 31:]_7:"94 %E - 999994999993949999999499999999999994
gl = . = JL 4 sl =
§ EAS A3 BEHOR AT 2ERA % 24 ; Aol &
I E
gule] Aes L o]k 6[W] White Bar type LED A o] AT E 9] o
Journal of KIEE, Vol.24, No.10, October 2010



2 AT E 2= 2 AFe F4& $1d 6w]
RGB Bar type LED¥Z 1579} 28(w] 3= 15
7ol Fds FUH o R ARSI FaHre] =
4 LED2z9te] 45 vaE 913 ARSIt
AR Z2AS AYAWTI10)E Axste] Fallats]
o} theo] 3 32 AR 2 2% S A8 E v
ERdl Zlojrt,

= 3 == |:|| 7'(_-|E xx—l AIOUHO

Table 3. Outline of measurement of illuminance
and an electric current
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Table 4. Outline of measurement of brightness
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Table 5. Result of measurement of illuminance
and an electric current and comparison
of rate of charge
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Table 6. Result of measurement of illuminance
and color temperature and comparison of
rate of charge

-
4

rdo

2% vs. ALk 34 | 25 vs ALE WS

AN
2700[K] White LED

2880 HH2E K EE X go | gm0 A2 1K el
2870 0 | 2870 =

2860 -)"’.‘.7 2860 | ¢
2850 / / % 250 r/.
2840 / =MoL 20 240

J/

LA TEE o ek SR

0 10 20 30 40 50 60 70 80 90 100

RS R R

4000[K] White LED

020 HEE K j‘f‘f,.-l'ﬁ‘ s020 H2E K

4020 A7 150 | 4020 : .

4011 Wi 4011 il

4002 / - 200 4002 il

3993 / — 3993 ]'-/

3984 //‘ £ ~xE 3984 / i 2 %)
3975 4 e e 0 3975 e e

0 10 20 30 40 50 60 70 80 90 100

SRR R R NP

4700[K] White LED

AH " 5 M i

s00 M2E K _f__i':“ 150 | 4a00 A2E K

4790 prosol I -

4780 ; I ad 4780

4770 1001 4770

4760 4760 7

4750 50 | 4750

4740 //', :A_ﬁgg a0 || ==
= = 1 4

4730 oo ®¥ LB ES- A v B =)

0 10 20 30 40 50 60 70 80 90 100

6000[K] White LED

Mo .
6038 d=k K

6024 _’.ﬁr 6026
6014 150 | go14 | :/.".;___,.4""
6004 /-Jr“.*r;;/" e :

19| 5000 "'F

S e N N~

5964 = ~=c | 5966 / =c (9
soss oo ¥ 1B ZE o s d - E=il
CURLBLBERR28R834834
0 10 20 30 40 50 60 70 80 90 100

6500[K] White LED

M . = . Mo .
6308 PEE K ZE U 200 | 308 HEE K —
6288 6288 -
6268 - 150 | 6268 i st
6248 6248

6228 P 100 g izl

6208 /',/ =yog 50 6208 f/{
6188 ‘ = 6188 i : ZE

0 10 20 30 40 50 60 70 80 90 100

R R R I RN

EERCER L A ERRY TR I

(E
Lo
=

o WEA) 2 HERlITE 3 60 Bofx|o]
A2Is 250 90 of 30[%] olstd w| 7
o A= i

o] & Aoz LERgon, o] Fo| 2rE
3

Aoz ankgl 7k Bt 5 =3

oA
o
Ibx
N

©



)7 300%] eleh & whi= Aewe] Mk Hakl b
Fp] il 7)Ee] Aemehs Ajol7} ol wha
so] gxke] A QA olu Aol G Z ¢ glomw

7

=
Fofeljof gt} o) @A Mo W3t &
P BT e A

2 23] 918 st o
of upe LED@xe] Aapd 23}

Al
LERd Zloth & 7ol Bofx]ite] Z4zte] LEDH =

7} fAreld o, $4% LED e A3 = 2 Ao A Bk old Alow vt
EEEA, ohe 8 7 b 3 Z3ke] gold Ax
& Wy} FEAF 9 ol mhE e AE= vEhdl A
3.3 LED AX1E T Bigt olt}. EEAA AR WAt AEE YR
2 Qolsm FFAA} 0 whs B3] BE 5
LED#Z9] 2xpd §mmo] 42 233 A 2 24 gk A7lo|a, FFEUA 5 BSH SolE B

7. LED &A1 3|z £ Zn}

Table 7. Result of measurement of brightness of each LED element
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Table 8. Standard deviation and relative error of measurements of brightness of each LED element
23 . CAH 6[W] RGB LED CAt 62[W] RGB LED NAL 6[W] RGB LED NAH 6[W] White LED
3
[¢] i
% R G B R G B R G B | 2700[K] | 4000(K] | 4700[K] | 6000[K] | 6500[K]

T | 113262 | 2280.77 | 76380 | 210869 | 291354 | 66266 | 20047 | 59302 | 159.00 | 251546 | 1344.77 | 1556.46 | 92864 | 6455.38

[E/S] EEAA| W9 | 46219 | 8705 | 15348 | 17443 | 4364 | 2603 | 4393 | 1860 | 18483 | 2679 | 10494 | 4458 | 14921
QA& | 838 | 2026 | 1139 | 727 | 598 | 638 | 1248 | 742 | 1170 | 73%H | 19 | 674 | 430 | 231
HEg T | 43368 | 84568 | 280223 | 833823 | 107364 | 247446 | 43338 | 1436.31 | 37143 | 663538 | 297215 | 3482.85 | 200746 | 18303
[1 ;3 EEAA| 36283 | 17512 | 29152 | 61496 | 58208 | 17054 | 4970 | 10699 | 4244 | 49829 | 5361 | 21442 | 9256 | 49939

QA& | 836 | 2039 | 1040 | 737 | 542 | 689 | UM | 74 | UL | 75 180 | 616 | 461 | 273
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