VAL B E{RFET] / 2021.12 / 25 58 HE / & 89-99

DOI: 10.6941/JCHC.202112_(58).0004

[ EF5R1E )

=
1P 8 &5 ] W B B S0P fa | v SR 5
Studies on the Potential Damage of General Lighting in Museums to Cultural Property

3RHE Chang, Lin'

LR

Wty R T RCEXW ER R TR BN B HELRRZR
X2 AE X - RBEIXMRAG o FEEFIES TR E X - d s Rk
FOLH A G 0 73 ZAARS I AL~ AR S koY B R X — ey g ok —AnEg
(LED) % FH Kk o ARSI RBAZSH » S X IR A 6%
A AL T - R R & B U PR A AT 58 B PR ARt A b R A OB R & A X ey
% BRI PR - IR AAT T e N 69 AT RIRH ST W BOIR B AR
BlsE=a @ XM iRAG ~ U R ~ SR AR

BT YIbe S SRR PR SRR GERRIET / linchang@npm.govitw )

89



Journal of Cultural Heritage Conservation / 2021.12 / No. 58 / pp. 89-99 DOI: 10.6941/JCHC.202112_(58).0004

B Abstract

Lighting at museum is not only related to education of cultural property, but also includes
conservation with actual appearance under high-end lighting. With the progress of technology, lighting
is become a declining industry, from traditional fluorescent lamps to optical fiber system, and further to
light-emitting diode (LED) lamps, which is one of the energy-saving and long-lifespan solid-state lighting.
From the perspective of cultural property conservation, this study is going to discuss the quality of
various lighting, to review recent researches on the discoloration influence of general artificial lighting
at museum by worldwide research teams. Meanwhile, it is also explored the cultural property potential
damage by different artificial lighting sources commonly used at museum.
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SSL products can be in the same range as conventional

products, but can also be wildly different

1. EBELAFFBERERERAE B IBEMEQME  BE2BIE SHRERENIE  EFLERENE A
RERRPAE M AVSRPIRE R
Fig 1. The percent flicker and flicker index of 25 commercially lighting products investigated by PNNL .

EHKIE © 5|8 SSL Flicker Fundamentals and Why We Care, N. J. Miller, F. FIES, & M. Poplawski, 2014 (https:/www1.eere.energy.
gov/buildings/publications/pdfs/ssl/miller_poplawski_flicker_lightfair2014.pdf)
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Tab 1. Threshold light dose causing just noticeable fade (AE*ab = 1) on BWS ISO 1 and ISO2 grade.

SR BARRARERYIREE (Ixh)
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WW-LED2 2853 ~ 12,000 ~ 55,000
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HFIHE ¢ Piccablotto et al. (2015).
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Tab 2. The CCT, CRI, the blue wave band ratio in the LED spectrum less than 500nm, and the product of blue light
hazard and thermal hazard of various light sources used in the National Palace Museum in recent years.
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5 1 ZRI(B (A) +R(N)) © f&kiB IEC62471: 2006 JEEES B E RS EEME R SRIEM (FREHI 501x) -

BRI - FEER - RE -

96



DL 415 ~ 420nm BE S50 038 26 (e by 5%

R FE LUK S LRy 22 K58 LED £ - 1))
BB SR - ERREN - HMOR K
FCYER IR - S EE S o Villmann B
Weickhardt (2017 ) fE & EH AR F
HACE AR aBER - Z R I RIE
HexmAs - B BWS HFELLEL - i A ARG
FH AT DU 2t R o Y i B 2
75 1 AT 22 ## Piccablotto % A (2015) Fii$e
BWS A] 73 5 ¥ <5 BT HY LED [ fiv (£ L
= (hght dosimeter ) 51 7 'EEE ?

B T M4 E LED BB ER 50y
HiE A AT AR E ) - BOL

E1EEE AR S iE B B SR

= Y s SRR A EREE (E
T EEYIRE YR E R T ESEE)
(2016) - HAEFESCY)IREARE © AR
AR E W) .2 LED £ DR e B &
BE LRI FEAR A 15% » HIRIEIRAS =il
;zgzmqaaﬁ 1/2 ( Miller & Druzik, 2012) -+ Hf
AE LA (B (LW {6 (A2 LED £ - DU
%’%‘” LED B {5FE Y] - B4 A FE 1T 5L
TIEYIEE - EilrdE# LED IR K&
TGN - A SERE NI A% B L R
T B {EHY LED 8RB ZE &L - 5 H REH R
YRR GeEBH S EE B E T
& LED B -

97



YALEERFETI/ 2021.12 / 5 58 Hf

SE R

TEbeHE A RES (20206 H9H) -
(/277 LED & Y i '8 e ] AR S B A% A
) GilEfe) - 2021 8 6 H 12 HigZRH
https://cpc.ey.gov.tw/Page/6C059838CA974
4A8/332f6e8b-798a-4263-b429-58485b3bdd1c

228 BRSO (2014) - (— R =N IERA
IR L Z MM ) < 2021 £ 6
H 12 Bz B REE e Es /5 - https://
www.bsmi.gov.tw/bsmiGIP /wSite/public/Data/
t1477637937289.pdf

tRITE ~ AP - HEkEER ~ Bk (2017) -
(FEVIREREHHS AR AR R BRI ) -
CLYfREEEEHRIER) > 29 (1) » 813

RITIE ~ SRR ~ FRERE - A HEE
BX (2016) ° {HEGFE A BT 5T 19 1) 88 IR
B B trfi s 8 ) - (L RGEELE
EEHE) 28 (1) 2432

ZiauE (2015) o (MEY78EEE A LED JEiF
BRI ) (ULBEERFEEZET)
34 > 51-65 °

BT e (2016 210 H 7 H ) » (B
S E TR S Y R R HETE EER)

R (2010) - (L MRESIE MR YR
R Z AT HERED) - (SUEEERTF
BEH) » 137578

5R¥ (2014) o (LED &SIV~ IR
W Z AT —aRERED e ) - (Y
FEEZFT]) - 28 (4) - 121132 -

R (2021) » (FTBEREGER "5 Bh——
YIRS ET ) - (ESXH D -

98

117 » 116-121 -

TS ERRER R (1998 11 H 17 H) ° (=
P I R B R REAR S RE TR SR B M R AR

TE) -

R RE R /B (2020 £ 12 H 31 H) -
(ol L SR EHE B B R T RS
ZEL) -

Bolin, C. A., & Ballard, M. W. (2017). Assessing
LED lights for visual changes in textile colors.
JAIC, 56(1), 3-14.

Davis, W., & Ohno, Y. (2006). Development of
a Color Quality Scale. Retrieved July 10, 2020,
from http://citeseerx.ist.psu.edu/viewdoc/down
load?doi=10.1.1.568.8399&rep=rep1&type=pdf

Farke, M., Binetti, M., & Hahn, O. (2016). Light
damage to selected organic materials in display
cases: A study of different light sources. Studies in
Conservation, 61, 83-93. https://doi.org/10.1179
/2047058414Y.0000000148

Michalski, S., & Druzik, J. (2020). LED Lighting in
Museums and Art Galleries. Canadian Conservation
Institute Technical Bulletin, 36. Retrieved June
11, 2021, from https://www.canada.ca/en/
conservation-institute/services/conservation-
preservation-publications/technical-bulletins/

led-lighting-museums.html

Miller, N. J,, & Druzik, J. R. (2012). Demonstration
of LED retrofit lamps at an exhibit of 19th
century photography at the Getty Museum. U.S.
Department of Energy. Retrieved May 22, 2021,



from http://www.connectingtocollections.org/
wp-content/uploads/2011/08/Getty-Gateway-
Demo-Assessment-of-LED-Retrofit-Lamps.pdf

Piccablotto, G., Aghemo, C,, Pellegrino, A., Jacomussi,
P, & Radis, M. (2015). Study on conservation aspects
using LED technology for museum lighting. Energy
Procedia, 78, 1347-1352.

Rosenfeld, S. (2017). Selecting a Spectrum of Light
to Reduce Risk to Museum Collections. International
Exchange Service, Smithsonian Institution. Retrieved
February 18, 2022, from https://www.energy.
gov/sites/default/files/2017/02/f34/rosenfeld

E1EEE AR S iE B B SR

engineered longbeach2017.pdf

Villmann, B., & Weickhardt, C. (2017). Wavelength
dependence oflight induced changes in reflectance
spectra of selected dyes and pigments. Studies in
Conservation, 63(2), 104-112. https://doi.org/10.
1080/00393630.2017.1345088

Villmann, B., Peltri, G., & Weickhardt, C. (2019).
Modeling of light-induced changes in reflectance
spectra: A predictive tool for the effect of an
arbitrary spectral irradiance. Studies in Conservation,
64(1), 54-61. https://doi.org/10.1080/0039363
0.2018.1486529

99





