EIEERGBIEWENRSS $76% 1998434

Review of Studies on the Environment of Relative Humidity in Museums (1)
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Fig.2 Relationship between temperature
and relative humidity at a constant equilib-
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Photo.3 A strain gage adhered to the wood sample.
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Fig.3 Approximate RH and temperature rela-
tions for the different EMC of cotton and
changes of temperature and RH during the
return journey from New York to Narita. a-take
off from New York was at 16:44 February 6, b-
landing in Anchorage at 0:03 February 7 for oil
supply, c-take off at 1:32, d-landing in Narita at
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Fig.4 Temperature and relative humidity recorded dur-
ing transport of a painting inside a soft pack. (#&[% >/
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Environment Inside polyethylene
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suspentiom system Force transmitted

Ty = 1 (11)

no suspention system Force transmitted
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1980 4EfRICA B &, B, BB T 2B FEHB A TE I
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A.Stephenson-White Bz B2 Mz 72F Y aFVvFx T —
Oy — 2 L CRIBRORB L ERL, 60cm» D OEERET
TIEHEB OB A 5 FRINFEE A365G B 6 37GIC, IR TIid
90G %> 5 30G 2, 90cm A S DEEE T Tl 75G H 5 48G IZE M,

90

3

01A B

PEAK ACCELERATION, G'S

20 c

D F

STATIC LOAD, kg/cm'

Fig.5 Dynamic cushioning curves for
10cm polyester urethane form when
dropped from a height of 75 cm. The
foam density is 33 kg/m®. (10cm DE X
DFIAAF T — VIZHT 5 B R AR T
R, HFTEHE75cm, BE
33kg/m’) (33]

T T T T T T T
000 002 004 006 008 010 012 0.4

A

e
A

AN
P

SR B

5 10 100
FREQUENCY (HZ)

Fig.6 Transmissibility. Response curve for
cross-axis vibration measured by accelerom-
eter in centre of canvas in a case standing
vertically with vibrational input through stand-
ing edge. (A1 fmER, EHEICLTAM
Br—AOWwOH T 7 AOERE, AJiE
2G DiREN) (17)
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Table 1 Approximate Fragility Factors of Typical Packaged Articles.
(B HoFAmARE) (17)

level G factor item
Extremely fragile 15-25 Precision instruments
Very delicate 25—40 Electric equipment
Delicate 40-60 Typewriters, cash registers
Moderately delicate 60~—85 Television receivers
Moderately rugged 85—115 Refrigerators, washing machines
Rugged 115 up Machinery

Sh, ELCHNBOERE A V7 7 AR V2HZEBEOBEBORS IR LHBLEZT LT L WY
i2L72 (24)o T.Green%i3, &, RBEAFL L OWBM, KVL—FLrD7 v v a v #HHL
77—t ¥ 25U —OMEy — A LTEREL T, NROFRIT 200228 I EARBEE D
H, 10~20Hz BRI ORABEBZ OO T v 7 CTHEBT L LRI 2B LH B Z L 2RL
Twb, MLy —A%290cmOEELHLETSEE L, NEOFRITI9G OHBMAEEIC L > TH
B3H0T, HRIPELLEDINUTTHLILERZREL TS, 7 v ¥ 3 YORFHZIZEN
FRBEISE RS ST %2 v ¥ a VOMBLEAZRD L FHEEZRITVS (19, 200, —BEY
ik, BROSLERBIZIESETEETHY, TERRO L) LHBEEOHKILIIRETH 225 Sk
QEDLMBERICL o THE SN B BAHRNEE TG EVFERRTHL L EL ON B,
T, ARICHio2A VY 7 AR 10HAHEOERBICHB LR L, ANO5HEEL Dh @<
DT (Fig. 7), YESBERPAMICRBEZMZATH Yy AOENEBELTH5HEERL, FBRIC
ABOBY) P Ash V7 7 AOBREICIIBRDBRTH L LBAL TS (34), C. Sitwell id M7 dh
HHAMNI v 7 OEBICOVTHEZTY, ETHFHOKRS L DD LT, AAHHOIWBIHKE L,
ETFHMIZ10Hz BLF, EAHEIZ10~20Hz ORE S EHRBICEKELLEVWTAELL 2R
7= (21)
D.Sunders%i3H ¥ U= T AWK ST 2 EH L HET
L& WEBICI-oTERGERTZ2BDRELMAE TS ¥
P)=NIZXOFRTEREBBHLTCWAHEET, 36GEHMAM
HEXDoZEMELTE), BWEHERANTOBRHIC 5%
BEILETHLHAERL TS B SN LI, EWHIC
NS EBHBIH Ty AREICHICELL, AMOBY HY, |
5y 7 DFREHH T 7 AOEERBIC—FKT 5 WRENF
DT, THLEEEFLETHLILIGD 5,
M. Richard i3 8 b B ~ BRSO B 2R BB ER
HHREHVZ7 v ¥ YVORFELCOWTANR, ARISHL
rasgomecy. xe TREFECE ECRET 2EEAR (Buckling) &RIT 7%
Fig.7 Transmissibility trace from a test frame ® 2 Kerstner OB /piif (Minimum Loading Bearing Area)
inside a test packing case. ({2, B DEERIESVTRATERE RET 5 BEFD S EBRT

ORWAr —AHDOH ¥ 7 2ADKBDIRE))
(34) 5o

1T i1 i

[ 111 od

Lt ¢ 11 | ! | -
4 LI ] s 10 20 30 4 30 <o 100
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Table 2 Shock Severity. Typical drop heights based on total package weight.
Mar—-AoEfg2HIL-BAESNIETHE) (39)

Package Weight Range Handling Method Drop Height
0-5 kg 1 person throwing 120 cm
5-10 kg 1 person throwing 105 cm
10-20 kg 1 person carrying 90 cm
20-45 kg 1 person carrying 75 cm
45-115 kg 2 person carrying 60 cm
115 kg up light to heavy equipment handling 45 cm
MLBA >(1.33d) (12)

MLBA : H/MHEFE(m?)
d:Z7v¥aryOEEm)

T, ZEMCTA2HECRAMAOTOERIL-o») EEEL, RASE 8 X ) T
2o vavERIAILAEETHLLEBRRTNS (28], 7 v ¥ avyORitoLvic, RO
BB (Fragility factor), BEXNh 2% T EE (Shock severity) (Table 2), Bhr# BN
(Dynamic cushioning curve), FEMBSR (Buckling), ¥#H2Z® (Compression creep) & %%
BLUTIT ) LEEHZERL T2 (33, 35, 36, 37, 38, 39, 40,

BEROBEE, BNEHREEINE RDOAFERE ERoEAREE, WEr—XOBEFREE
WA FRICEA ORI 2 EORBORMIES, HELSLCEHICHT LMy —AORRIE
HICEHELTVDEVZ B,

ZDEH, REZAPERICEITTEEIZOWTM. Richard &, BEABEBE L7227 U VES
K sh, ZhHESHESRTOWIEE, 72 VVERONNTREDENEL, KRR
27 270 VEARENIC Do Tlabd, RKEEHEMTHURENEDHLZEEZHH/L TS (60),
7, REBEEIZL S VY 7y AREHOBMHERIZOWT, M. Meckenburg ¥iZa v ¥ a—
FEMOTYIab—Ya r&fiv, REEANERLEEHELRAATVS (42,43) THICH
HELT, XBEBOZ Yy VRRZT7T IR 7N HI» 2T V%25 7 4 — (xeroradiography) (41)
R, WHAREZHC-EEBN AT AOIERZEICE Y 46), WARNRICBT 2EHERTD
BRRPAFLTOMM L E LIRS 2 RESEDOh, +HICEAEEzI2b0EEILNRS,

[ ) Jem— ﬁﬁﬁo)fﬁtﬁ

BEZROPIPMLCRE - BRI RBRERPTRONS, bAE TR, WPBoK
EROLRIFRIE L P OEH SR, BED TOERRIEWHRERZT T3k, MAEETOR
FHELLTERCHYOh, BOTERLRFFREZoTVWE, SLORELERNPIDLI &
HREMEIEZHEL T2 FEDP S, FONSORBERKEMNTL 213, RECLELRE
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[(EERICH ) 2R EERBICR Y SHREE (1] - HEEE

REZLLTHELILTHHEELON

A O Conservation box of Bo
< 10 paulownia (an inro-box) .
83 EZHS 52) IERROKERY OE
| 2 R R U oONBoOMMBER LT BWICDH
> % K "6/‘% 0 Conservation box of paulownia.
;: .E wl ﬁ ] ¥a weared lacquer (a daisashi-box) OB LBEELRF— Y RBRHELTV S,
32 "l Teg RN RO WO AR
- 4 Conservation box
g : of cryptomeria ZOHEALZ1/100LL T, REOE{LIZX
] (a sanbuta-box)
23 > Th7b SNHFEAZILE TR HIN
& - v >
RN BEER % 6HIBEOMHOERE -
ime (d . PPN . o
Fig. 8 ChangesTinmfergpagr)ature and humidity in the inside conserva- TI/I00BTICHZ, FELZ1 » AOH
tion boxes when reiteratedly moved from a high humidity chamber to HOENRZH - THRD2/5THIH LR
a low humidity chamber and vice versa. (HiBEOHRENI HEEED N . .
B~ REBE BRI S/ & X ONBORBELEL, 272, ZO%) ROlL, ShoeAHoEEEHE RN
(54) LLTw3,

KH 53) BXALMOREREEZRFTT 52012, KB (BH) OoRFHL by Y HOBORE
BEREZHEL, AMOREROFELZARZ, My Y HOBIRES LR T2 LAEEI TR
LT, BELHNBEOEMAOMMIMRIILY, ZOROMMNBEDOHBERITBHREZR T, —
¥, KRBOFOFHIZ, RELHFEBEOENMOMMIIFE IRy, HEELRIZISL, HEE
F2%IBELR V. P VEORBICAKED 2 VT ERBGEEOR VAR Z M5 &, HE
BEAPNS S 5 Lh0, A OBRBURFE G HNBEOREICHFE L TWH ERHRHEL TV,

=il (54) MM & B ORIFRICH LT, BoNSEoREEL L NEOMHEELL, Ao
HIXHEEZL L WO HBEELOBRICOVTEERL TV 5, B IBOAM IZHET
5L, ~EHNBEDOT TREKREDORELEMADKEENBVOT, MEEIIHT 5 HMRE
DEEUPLVEL D, FEOBVHMEZHEATL I LICX o TKRERIMENESSTHI LN
TE&, HHBOMMNBEEAIABIELYIC SRS, T4, MICERLZEZRBETHILT, &

DEVFRTLLLEEHEIICL TS, BOSIHM, M, BHRE2HVT, AMORIK
BREECELTEBRE T o Tw5 (55, ZOKE, W, #, BihXohBLEO/S R,
EREMNRED X OCHMNBEICH L TRVWEFEEEZRL, FEEERKFOKSOBMEESD LK
LTRV, Lo T, ThooBMESHTRED 2 VIREELIIH§ 2&EH & LTERTYS
ZEERLTWAS,

Zhe—HMOMIEIZL Y, KEREHONHIZB T A2HIEBEREND E OMPICSNTE N,
XFIEELRAME L > TEMTI2EBNAORBEICH L CLOREOBRH R ZRTMIIOVT, E&
WLEMRESVETH S, MER, EHENZRFEIRTHNBEELICY T 2REEHICOWTE
DEBILEIT 5 72 (56, 57)0 FHEMHMNBEOEIICH U-ORTHBHNRELLZBHEL, ok
M ORRLZBISRI L A BEOBRMMEEZK (13) TRD,
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Photo.4 Traditional storage cases of "Daisashi"-case on right and "Inro"-case on

left. (MM RAFHE. fidshzEL, A2EIE) (56)

_ Co
¢ Trwrer s}

C : HINEROMAEEDOZEBIE (%RH)
Co AR DOHIHREDZEBYIE (%RH)

w VRO REO LB HM (day)

T DR EEZALICH U CTHIAR $RAIFER (day)

THICENE, RS LCTSUCBE S RN, DI oM B2 8) 2 S B E O B
EB LAY OEBIH LT, ZRAEREZ VIO TEI/SUTIMALI EIZTE 225 BHE
B0 X BT 5. AHREZEILO D 2 KPURE L2 BRI OMRHREZE, & (13)
E-HT2ILpD, BMAMREERMICHEETELILZWNMILTVE, S5, HEICRMAE
L 7ARMEI 7 R BRI, B0 AR T BB IS X > TS 5 a 2 & 2 PR L 72,
DFY, BGREOWES L CHIHRENOERIEEA MO AM IRV &, BEZEHT 20
BRI E N Z &, KBRRIREEAVNE W L 2 8k 5T, %E LR ERE A S h
5T LB, MINDBMAM LN TR/ T, RUMICO2REHBE2EZ L2560 RE
RISt ONIZEE R B,
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[BYEICH I DIREERIR(CE T 2RE@ (1)] - HEEFE

9 ............... ’Eﬁ‘—;b—_xp‘]o)fﬁtﬁ

HRAUER - AR ST B2, BRI X > TREBEICHWZ2rE L2, 4t
ROWBZE 5> TRBAEANELZ 2L, RAFICE o TARBY ZRIRERBEIC R ) B WIS
ho TORRELLT, P - RETOBERNCIEZ B b o 2BRLTEAR L EOY TS A3 R ]
WWHELREI LIRS, COX) BHBERRL, RERERETI O, BRI —AZHVER
i 2 BB RAEICDEVRASNTE 2, ¥ —A0FHIE, WWHOER L FKRIZ18 it
EA ST -7 bDLEZONLD (99), ¥ — AL 2RBEOMBAHMEICERI LD D451
FRIZASTHLTHAL o

BRy — A%, BARHOBEZWTRVABINERING, ZODIIE, A7 A %EEZMWTH
B2 AL L, ZOHFEPEREFICERINLZVIICLATNERSRVDT, 7—ADKE
PERBIZ RIS b LT, BRT —AONROIEEL
FEAOEREOREZMAL IZIZNLEMEZRTEZZLTINTHA
Vo —H, r—ANOHIBEEILIZ, EBRT—XOHERERER
ORI, HDViEr —2AOREE R LIRS 2 REMEAIC X
D, FMHICHRTISR2EEZLNRS,

G. Thomson (3 & ¥t % P15 3 % 58 % Class 1 & Class 20 _F¥IH
B L, Class 1IZAHAREE % 4 = 5%RH ANICHERE L 725738, Class 2
BREOFEELRIND
70%RH LLF A & &R A
< THE< % % 40%RH L I
OMEEHTLIERELEZN
ZRERDIT 2 (71 &
BT, A EE O J B ) K
WKL T, #MREHIES,
BAB L OHRICETZH
HdZ, Bz & bR,
IANF =g &R
W, BIROREIZR 550,
tXa) T4 —2EILV
L ERERICH I TR
&R L7z BRI —RIZ
X B BB, KEL

Photo.5 One of the panels of the "Trini- Photo.6 Salts are held in zinc trays set

ty College Alterpiece’, Scotish National into the pedestal. (g ML —IZA WY A EE 2 M43 5
Gallery, is shown as it appeared after N7WEHZ 7 —AIZMDTH 5B) (68) . oAt &
installation in the new case. (Fii% — EHOFERELE, %
AN ARG TR VAR (58]  DFFIA Class 2 DIRE,
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L FlZClass 1OREBHIEHEN, BRELTEEER S,

IR — A P ORI B ORI 72
&R

B AR Wi, EELAWE RV AEIE - 3

TiE > 70 S. Cursiterix, 1575 ¥ FLOBEDERDT:

Glass Front ——e

bb:y ﬁ@m%@ﬂ(*ﬂ%@%fﬂ (ZnSO4'7HZO + ZnSO46HZO) % Panel

Painti
7 % &~ 7z (Photo. 5, 6) (58), Hugo van der Goesf{E®D aintin
BREOMEABRZE L5l EX18mmOFIHEHNIT A%

BHICHWEZRBRr — AT, BBIIHT2ERIEPEL, 7r—
ZADOFEMFALOBBINEL L2 LICRELTHS. NEFOHM
MEBERXELLREZOWMERBN 2o 2DIlRHE STy
BV, RERESPEMRETRYTI5C, 55%RHORBITILV,
B RELZRETHS ) LENTE S,

S. Sack i3, #M586m’ DERY — 212, 4L OKICHED LR Mot
B 73 vyh (Mg(NOy: 6H:0) OBFAKEREZIES, HEB

Fan

Thermo

BT -hygrograph

Plastic
Grille

Saturated
Solution

226C TRBT L LI ICH—ER Sy PERD T, HAEED magnesium nitrate to maintain a level of
WA EITo TS (Fig. 9o &M, r—ARBLOBTRHKIZ21~26TC, 50-53%RH. (f§EE~ 7 % > 7 A OfFIK
< . I B % v O E % 50 ~ 53%RH 2

MEL T35 (60). E. Astrup i, Tertiary Butanol — L2250

BETRE LT 74 F Y FHMOBRY - ZAROMNBELZ, WAV Y YA (Ca(NOy): 4H:0)
FHOTRAML TS, BBV Yy L3ERY — AN TIZ185C D & 56%RH 2R3 45, EEEO
b= AN 48%RH (L 25%RH), £i@HIC62%RH (BB 8%RH) ZARL TS (94),
BEEZHCABERAHICHT2REL LT, BEEERCI3FHIINIZERr —ATH LR,
WEERFESENC L, POoHNOMHMBELZRT LI ICHELZHN T, L PHRETH S LR
L, FEH0MMKBERIC X 2R IMECRMZEMNGTETIEH 505, BRONANKRIN
W3 2Btk 2d % % £ D % Stolow WL T3 (61, 67)c WINOEETDH, HHH2DH
HCHEESERICHEL, BRREVEMTI2EBRE D L0 T, FHICYZ: > TRZOREICT
THEBEPLETHA ). T, REBIRESTr —AORBHITKEL HEY 25 R ER LT
N O RVERKC, F—AOERICHT2EERHED 2 VIEKBROEHEZ RO DL LEND
5o

BEOREMEGREL R. Organid, KEEWEOFILLH I A ER 2 HEERET CIOK -
TR R A BRT 57012, YU AFVEHCBERGERA. HH226m’
OAREAS 5 R r —ZADEHIZSkg/m DY XN E AN, BRT7 7 Y EHOTBR»ICERAZHE
WG ERLAZVIAZSVEIOBEISEERS EICRHBRT 52 LIC X D 35%RH 2 #EFT 5
ZLIZEIL TS (59), R. Brillid, HILL7=#J R EHIZ40~60%RH DHREASEI TH 5 &
L, BRr—2 (0068m®) 23U A7V (22kg/m®) % ANRT, WERDOHIBHEE % 42~ 45%RH 2
MEFF L 7- (64, 69)o M. Diamond ix, & (022kg) %ZREBMNIROBERY — R (00137m°) IZAR,
Thomson 2R L7 BHZERNTORBEE/LOME (AH=AT/3) Z2HFLAM, ERLLTE
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double-paned
glass

infrared ray
absorbent filter

[ERICH I 2B EERIR (CRBIT 2FREE (1)] - HEEESE

fluorescent lamp B BE ARV 7200 MR EE DAL AR & W 2 & A3
T L7 #2T32kg/m* DT ) A FX Ve ANBT L

{1 k5T, F—ANOHMREELE F — 2
: RIAIWHRELFTHIEBTERERRTWS (63,
BOLBEFIUFRO-DORBRY—A (10m?)
} OHMNBEOREEZH -7 (Fig. 10). BRI —A

g

| v1e socongen B+ RREREY b b, BUAERC L ) KRR
B EAR VL OHES S, BE T — 2 ORI
ECHT 2BEA0X 1) 2 CREMORE
ZL7. lkg/mO¥+ T4 MEARBEEICLY,
REEZALIC & 2 HIFHERZ LA 1/10 BEEICBR S 1L

pol

i.ncandescent S 5L Tw5A (65 70), EBEOMHIMEERIBO TR
amp
é —~ E£L, Class 1DBRBEZEHLTWED, 0I5
O O ) ZRIFABHOMBEL LB LD, F—ADK
831 | zeolites and active
carbon pellets ﬁﬁ@f’%éf&)% &%X)- roﬂZ)o
Fig.10 Structure of the showcase of "la Joconde". — Stolow XM O 7
JFRERROT: TN — RT—2AD .
(ETVIFRARORDORART = 2) [70) ERERE | A MOBREEN )

ERLLFIERZ, BRr—2ANORBEELLOF
WAL TwS 61} By —AOFRISRAWE D SEHEMICKE WSS (500 @ 1), #E
E AR B IS EAL T 525, BREEORVERYOEHEGSI K& ZSE (51 1), RE
BREIFRELHEICEETHELTYS (67, LML, KBAOBRRYy —ARBAZRETHIDOT
HHLEZONDZODOT, TOFFEBOFr —AICEHTE R v, T, Padfield iZkEXAILE, &
B, JEBREOBELEL, r—ANOHBEZLZR T ERL TV,

H = Ho{l+exp[ —-(DAt/Vx)]} (149

H: 7 —XHNOMMEE (%RH), Ho : 7 — XSORIHEE (%RH),
D : & — A OLBEE (cm¥s), A : r—AOKNEER (cm),
Vi r—2048% (em®), x - MEDES (cm), t . BH (s)

BRI BABOBM 2 HCBR —AOHER, ZRIIZIZV/day0BHAETREL, BEEZT
WMICEL T ET5/year DEA T THEHBAEESS L LTW5, Thomson X, BR — X O MM
BEPNEPSOREBZ EORERZT 2 P2RTHRE LTEBELREY (Hygrometric-half time)
OBMEEBAL, F—ANOMHBELELE NS T22:01C, ABALACTTr —XOREE
BHAKPRECERTAIEEZREL TS (66), CHIZK > TEBINSLEIEI, 1312Class 1
CHYT2b0L %2, yr—ARZEOBECL > TEhZPhICEAEOZARBEL DL, BARH
HOKRESIHPNEISOREBOZITHEERT . [ERLRHO TEARBRELZPEITHIE, WK
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DHXNBERIRET HH AP o BEFBHIBATRENORDLHEHTE, TBREHV
EVEEFRBPREV, ZRRMEZEZ RS, AEAOMNMICE - THNREZRES ¢
5T EHUEET, THICHELEBEFRISHFOh,

H=(Ho-C) e-xt +C (15)

H: 7 —ZOMM$BE (%RH), Ho : 7 — A DMYHNEE (%RH),
C : ABOMMEE (—&) (BRH), « @ r—RADOHFERY (day Y,
t : BM (day)

L% 5, Thomsonid xk Z BABRIY D IITLR A 2RAOTBREEE LTWE, COEAIZIELE
D ORMEK L S, r—ADOBEIMNBOBELOREEICET BN BELRE 4 &
5L,

expl[-kty] = %
() = Ine _ 0.693 (16)
K K

Bkg DFRBH ZHHT 52 LICL o TH A LRERB K« *1EZX (17) »58 605,

PO (- a7
MB + 0.173
M : Specific Moisture Reservior (g/ (kg - %RH))

B : AEHMOER (kg

M (SMR) fEIZAHRREZEIL 1%RH 22 W CHRIBH 1kg SR E 7233 2 k5B % g TRL 72
HBOT, REVDOEIERBAOHRPRNCEEZRITEMETH S, Hl-RBEEEM ) 3,

_ 0693

*

*
t)

K
_ 0693 (MB +0.173)
0173 k
% 4MB/k (18)

b KMETTATHRENS —BRWERERTy —ADERRIZWREZ(12T1/day LHEET D &
(62), 20kg/m*DY Y AF N (SMR=2) &4 —APUCRE TS Z &I2X - TEHMIX160 HIZ%
5, TOXHRLT, r—ANOHMBEELIR, 7 —XOLBAKHREE L UHRBOREBH OME
CHRICL>TRBTL2IENTEL I LAREN/z, M, Cassar (84) X, KFEHIIHT HEE
D BRERBPEI Y FVEEIIc > 1/day, B THIZEEIKWAEEGIE « = 1/day, 2R
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[EMECH1I AN RERBICET SHREE ()] - HEESE

RP|EPELTEBEI LT RET o2 — R <l/day, REHZEEL2BRMOr — 212
k<5/yeark, FNEFND’r — R RBETRBIIESHTHEL TV S,

CDEH, HEOBEMBVERr —ADEARBFICE LT, B. Ramer (74, 82) 5idGra-
ham DEMZHWT, ¥ — AN T28EH 2V BILEZOREROWED O HMNBEDOR
REORDHZRL, 6K (17), (18) £ —#LLTw 5,

K2 / ij (19)

K, i &AL 219 AREE (day-v),
MW, MW.: %l 205TE

"'”,;foBa (20)

_ 0693 (Ba + p,)
Pok

*
ts

21

p, - BHIAARR (g/m’), a @ M/10

G. Martin (102,105) X, b L —4%—H A#Ek (Tracer Gas Test) HEHVTHELZERL,
ZRXBMEOWUEEDOEENLEZHZL TbH, Tracer Gas Testihid, Rkl LT B{L2FELH
W, 77 YT —ARERELLRES ) ANVEAELCOBLBE 2 —CBRBETCIEAL, HAR®R
RICE o TREMET T 2882 RN ARS P VECTHET 2 HETHS, T4 2 U7 -7
YF - TAN— b NEWEORRY —AZRB L 2 A Ti120.08~336/day DBAELZRLTWY
%, MR, BRYF—AOZEZBEZABE L > THB SN2 - BILREBEDOAEL»OR
(13) ZHVTRD, r—ANIIHEH SN 7BRRBEOWEIZ L > TRMTORRIZEREINE
Kbz lirll, BHOHMBECABLALEBREER —ACERT 2 HEZREL TS
HF B ALB IR (CCI) D R. Lafontain 513, BROBHMBRY — ZOERK L 2RAKTHR
RIEFTHIEDD, F—AOBBELZTBREFIIOVTHARNTV S, BEA0LImm RO & &1,
BHBRY LR T =01/day LT, 03mm Bl LD & 3 HBARHIARN T4/day M O
FIIRDELTRS (89),

S. Michalski i3 — A D EBRAKBELIETEIINTITOMEZESICHED, BREEE =
1/day R ZEAKBBLBHERKICREZ > TVwIRBTH L LRBBTILEDOHL L2 HRHELTW
b, 72, MBICE > TREEL £ =003/day T THELTHI LB HFICMETHY, 208
B REOFHER T, ARAEZEAL L COMYBREINNE RBE LTS (106,
ZEERAT|ME = 1 /day| Thomson i, BARTy —ADOBELEHZ 150 HEEICER T 572012,
BERLIET—2ADREER | #20kg/m* DY I A X VEBETH B LBRT VD, ZOBHEOHR
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LB, = ADRREREN k= 1/day
THhbHI L THb, Thomson Dig LAFERI N7z
%%, LA LOMEHRBIA20kg/ m* % ) AT
VORI T A E LTHY TS, LA
LadbZh o0 ik, EBICEr —ADZ%ER
TWEIWE SN TR VEERZ VDT, &F
L3 20kg/m* AU THLE0E) M TE %
W, Lafontaine &>V # 7 VORI N7 5 T,
r— ADZELRAIRI, A OISR, S
Jik, BESF G EICH L TOEROLENEE R
NTWw5 (90), T2 TH, BEZEZNMSLSTEH L9

R L7277 — A DZBLAREFIZ « = 1/day BEEE
CHHLEMELT WS, Photo.7 Close-up of four-millimetre-diameter plastic tube that

B supplies RH-controlled air to a wall display case in the National
De Guichen ¥, 8% B/R T 57 —AI2¥ YA Museum of Man, Ottawa. The acrylic strip through which the hole

2L 20kg/m* ZFIHT 5212k - CHEBIZ is drilled was fitted during installation of the module to improve
the air-tightness of the original glass front. (JE /R4 — A2 128 &
1%RHFLEE, HEOZBIZ3%RE, FHROZEHD  nidmmBEOTIAF 1 v 7 F2—T5BLT, WlLEEA
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HMEETH 2725, BRENARDOICOWTIRIEEALRENZVE LTV 86), 7272L, YU
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TR 2RISR T 5720121, REBRAPERY — AWNIZY—
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Fig.11 Example of suitable case design
which allow transfer of moisture from silica
gel to the upper part of the case. (FiE X
NIRRT —ADLEIITEESL LD
TxzHLAF) (90)
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DIZETHHREMIE, AKOMAIICE > T5~12BM»5 1~ 158
MICERINDEZ LD, REREOHEHNRNS L LTS (76,
81)o S. Weintraub, =il 6 R BEMORBHOEHE, AT
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IR LT, EBRICERT2HNREREM (521340
~T70%RH) TOHRREZEET L L, X7 Y RIIDSHA,
REREL R LD LHBLTVS, MHTAHMNEERHBANIC
BirAM (SMR) % DM (M value within Designated RH
range) &EL, YUHFNV (RD, ID, III), =vH#XL v}, B
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Fig. 12 Cross-section of a designed airtight case. 1
wooden frame, 2 glass, 3 painting, 4 metal frame, 5 felt, 6
metal fitting, 7 ART-SORB, 8 thread, 9 top, 10 plastic
sheet, 11 nail, 12 silicon gasket, 13 electric sensor, 14
humidity indicator, 15 wooden cover, 16 cord. (ZRRI%E
EOBTEIX) (96)
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Relative humidity gives great influence on cultural property stored in museums. The paper
reviews studies on the environment concerning relative humidity in small spaces such as pack-
ing cases, storage boxes, and display cases. A large number of measurements for packing cases
are focused on just a constant relative humidity before 1970’s, and afterwards the concern
moved to a constant moisture content of the cultural property. When packing cases are hermeti-
cally sealed against moisture diffusion and air exchange, the interior temperature of the cases is
influenced by the variation of the ambient temperature. A rise in temperature causes a rise in
relative humidity and vice versa. The ratio is AH/A T =04 in the case which contains cellu-
losic materials such as wood and paper. It is the smaller amount of moisture in the air relative
to the content that causes this phenomenon.

Some papers pointed out wooden storage boxes regulate relative humidity variation effectively.
It depends on the construction, thickness of the wood, and the ratio of interior surface against
interior volume of the box. Within well constructed traditional boxes, relative humidity variation
is reduced to less than 10% of the ambient daily periodical change, and to less than 20% of the
weekly periodical change. However, over a seasonal periodical change, there is no such reduc-
tion.

The interior relative humidity of display cases is influenced by the ambient relative humidity.
The main cause of relative humidity variations constructed of metal and grass cases is air con-
vection, related to the air exchange rate of the case. Relative humidity variation is controlled by
better sealing the cases and by introducing moisture buffering materials in the cases. M values
of moisture buffering materials introduced into the display cases are easily affected by the air

exchange rates of display cases.
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