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(A Study on the Calculation of Maintenance Factor(MF) of Tunnel Lighting in Expressway
Considering the Actual Installation and Maintenance Conditions)
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Abstract

In lighting design, the calculation of maintenance factor is performed by calculation considering light
source, characteristics of luminaire and environmental factors. The method to calculate the current
maintenance factor applied to tunnel lighting design takes into consideration only pollution factors in
tunnels. In addition, the calculation method should be change in response to changes of tunnel
conditions and used light sources. In this study, the calculated factor of the maintenance factor in
tunnel is determine by four calculation factors generally applied to the calculation of maintenance
factor. This study examined the method of calculating the maintenance factor of tunnel lighting that
can be applied according to the installation conditions in designing tunnel lighting by applying the
actual installation data of luminaire.

Key Words : Tunnel Lighting, Maintenance Factor, LLMF, LSF, LMF, SMF

« FAA: ZAYeta The A7) AxF s

L
o

L
o

A - 7}<] o) &F sk I3} 2= . -
e WA JFHQ'E I R R A i B &(Maintenance Factor)2 ZH A1 2] Ax] o]
* Main author : Doctor’s course, Department of = - o] M=l 2= =2 o] Hitsl e
Electrical and Electronics Engineering, S 27T FEY Aot mE =W Hid e
c Kgpgwon hNatloPr)lalfUmverIs)lty . IAE 183= Ao =2 7] Az T A7re] A3l
** Corresponding author : Professor, Department o = _ . _ B
. . . . = T 34 o] ZEA O] 2= o Bz
Electrical and Electronics Engineering, uhE L o] el o] ol o3k 74 =K
Kangwon National University Zmo] o A3t =8 313 A3 glo] Alx
]

s

Tel : 033-250-7320, Fax : 033-250-7321
E-mail : uljuk@naver.com =
H497: 20129 129 49 o=
1344 02012 129 692
AALEE 20139 1€ 302

21 . A7) 4088 =84 277 A3%, 20139 39 (74
Copyright (© 2013 KIIEE All right's reserved



= 9 HE} ol Auje] AAths i A8
o] Z7hek= 5 27)FAIG] G T
2 792 48] Agshs o] g Fashta

M= E
B He]
akaL ATk
C 3703)°ll= ol2|gh B 4l
wo] A o, Hdxr dAA ] Baes 48
W3 WSS Egetal Qe ERQdAlE A 9
A F oAM= F=ollA B 2ol wE BE W
SRl ofs) AAE B 2 gl 9lste] A

AM Bage AAsH=s sk Il

1.2 B2 |EX X BE

A ) By e AEsn gt B
A E Qo] BT e nEke R a9
on], Aol 2.2 o} WskE Fuje] F¥F 2 ¥
a874e 1 Agel Bag Aol

Qo] 2L Edze] nig Ao tistol
Ao ol 47h AARAE Hgste] 47
g B AA] 87 3 AHg e B 2 54,
HY ) 2954 5 ned Uy wae A
28 AHHe ARt Aol

o2 gI8tel AR, W, 4 5 A 2N A
S Q= HUEY g ANS Wi - B4
1, 20084 HhE T2 ABCIE) 2] %9)27
WAg A BEg A AAE e

St 3 WA HolHE n}
= EHE B

2.1 2XF Ex& AP EI(CIE 154)

271 o %R 23] W Baess
Arkskal A8 ARG AlgS e dA
AlZbo] kg 2r7)e] 2 B ke FHE A=
= Sk

SAZE LB (CIE) 9] S92 Hag Aol
& 714 (CIE 154 0 2003)[3]ellM = S9xmg o] B
T& A 8lle FEFEFAE, WEJES, 29
7Rl 7R Aolet, Bldzrgel ghsto]

SEHFAES F7H R 48 e faskal vk
TE& APg 8l ik ArEe] woE vERd

T AUtk

MF = LLMF x LSF x LMF x SMF

LLMF(Lamp Lumen Maintenance Factor) : #1323
SAA

LSF(Lamp Survival Factors) : X344

LMF(Luminaire Maintenance Factor) @ 2% 7]
FrAAT

SMF(Surface Maintenance Factor) : W54 A5~

ole|gt AlFEe] ke Hx 2 AAEE 2
EZPA Yol whet thE A AR

2.2 [UQ HE2XP ExE& LYY
2.2.1 H7 23] (IESNA) ] HE X BT

Sr2Hsks|(IESNA)S]  HE 2 XA (IESNA
RP-22-1D)[3loll&= HExHe] fAHS 11

o 29e
A 7k 85 48 ke 2B tE W9
g 2 ANsk glrhal

Journal of KIIEE, Vol. 27, No.3, March 2013



Ftl

. IESNA E{9xd H3-8 AME FHA
Table 1. Recommanded Maintenance Factor(IESNA)
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29715 29 74A&(LDD) 0.10~0.95
42 A% (EF) 0.50~.095

T4 0.20~0.99

A%t 087~1.13
AAG7&HZ 23 0.85~0.90

Hy 3ddAbE 0.20~0.90
ZH7T & 0.10~0.90

Total Typical Maintenance Factor(TMF) | 0.30~0.65

AAE ARG L3 eQle HIZFELASKLLD),
ZIAAGDSHLDD), AH| L4, 28]a B FE(
, )] WS G o, AlF HA el
2 2oz} gle W CIEY] §9)2H Bag At

1 Ao ARSI o2’k B Ab 2119
S

HO BN F HFE212HTMF)7} AXtETh

e g o

=

¢

2.2.2 wAZEALI Y] HExH B-E

A2 23] (CIE) 2] HEx=A4 ]34 (CIE &3 2004)
oA Aashe ElExHe] A EG a8 8ll, 743
& B Eu|xweks|o] AA 83 Fdsiri4l.
Ok fA 2 e eclel] bigh i Fox)A] ko
W, HFH BFEEE fAEF A uwet
0.35/050/0.702] #& AHEsHE= F3ska ek

2.2.3 9= HExH BHI5E

g=re] BHdxr Al XHABS 5489-2)0l= ‘=
AL Al fA 84 AJol| tlste] g
9] HFEA ARE o8 F ALY, H o] 4&
3 BPEES AXE 5 9= Aol ohEhd, 3wt =
T ARG B4 079 #he ARE 4 Utk

gA1Eo] AEHB].

224 dXE gHUdxy B54E AW
Ji &R HEXE A9 () isER

Z1 - A7) Au) 83 =8A] 4274 A33%, 20134 3¢Y

ZARE) A g B A A A(1990) e B

= shaL gleH6l.

AEER HEEE] ByEeS

=)
£t

2
&l
of

_—

o Mo
ig_ﬂa@
N 2 o

HE4E X5 A83h] flste] wEg] uE
7o HaF717F

3 =2 5|0 A Haet ‘EREYA|
7152007) ol A Ba=goll thdt 7hetket A
o] =& @ B dxo] i3 B4 F3HX
L ATH7). HazHel tiate] 2
9]= 050~0.75¢]th

%,
Ry

o
)

o M

> ool e
of o fo

i,
rir
f
>
o
lo

e 2. 92 &0 YT Heg
Table 2. Maintenance Factor of Expressway Tunnel
lighting(Japan)
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54 ~ 194 050 | 060 | 060 | 065 | 065 | 0.70

54/9 w5k 055 | 065 | 065 | 070 | 070 | 075
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Table 3. Maintenance Factor of TunneI lighting
(Korea)
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10,000~20,000c) == | 045 | 055 | 055 | 0.60 | 0.60 | 065

5,000~10,000ch =%k 050 | 060 | 060 | 0.65 | 065 | 0.70

5000 v 055 | 065 | 065 | 070 | 0.70 | 0.7
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