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Microclimatic Conditions within the National Museum of Ethnology
Tsuneyuki MoriTa

Microclimatic conditions within the National Museum of Ethno-
logy were analyzed statistically for the whole of 1979. A total of 46
locations were inspected, including 24 in deposit areas and 16 in
galleries. 'The principal objective of this study was to reveal those
locations most susceptible to a wide amplitude of temperature and
relative humidity, which would affect or possibly destroy artifacts,
particularly hygroscopic objects.

Data were analyzed with the aid of a computer. The data
population should be distributed in a particular region on a plane,
with temperature shown on the x co-ordinate and relative humidity on
the y axis. Ciritical limits emerge as an ellipse. Frequency of occu-
rence of data beyond the standard range and confidence interval for
the percentage of their occurrence were calculated. The greater the
value of the minimum interval, the higher the degree of microcli-
matic irregulairty, which signifies an undesirable location for the display
or the deposit of artifacts in the Museum.

Factor analysis was used to investigate the cases of microclimatic
irregularity, allowing for such elements as room location, aspect, seaso-
nality, time of day, presence of air-conditioning, among others. The
principal results of this investigation were that:

1) In the absence of air-conditioning, interior microclimates are
affected by climatic factors external to the building, particularly
in seasons with a large diurnal range of temperature;

2) Sunlight on exterior walls is an important cause of microclimatic
fluctuation inside the Museum, in particular during the seasons
when the building is not air-conditioned. This effect depends
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on wall materials, the effects of glass walls requiring careful con-
sideration in the display design of exhibitions;

3) The full-automatic starting or stopping of air-conditioning equip-
ments can produce undesirable effects within micro-environments.
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HyREFBUEHARE 6515

& 4 TRRIEE 5 DRI Y TR
SPOT E & & & %%E %'“ BRE—BERICELDTRION
£3Ths, ESETHIUL, T

17 1.76 0.19 1.0 51
‘ REBKTHBIEENT Y FES
34 6.98 2,60 54.3 13
— B UNENZ Do
Wl 8 AT ML *

—HBLThbhsdidICARy b
EZBIT—8OMBEREEMSHEEV, COBBRMENYT ZORIKRE, BE, 7 VAE
EEETE30OKBNBETS S, CO3BRMOEMICELTIVEEDE N E
BEBEAME TERLOCHEHINTVE LR »TE, REREVRETE
WSNI/NETHY, POZNTNO/NEMICHI L BEEHELE S 2IC, 2y
—13#9 0.25m? i€ 1 QLA TEH SN TN 3,

BARAR Y 117 (7 4V LUUHHE « 1B LEEBORZREMBEICSS X Y b
M (BLIEBTRE 2 BENEZNEIRMNOARSEZR2 CHEELTRA L, Ek
HICHBOENHE CENBNE(FEL) . BREDHNAEVOTHE, AKOZER
2Ry P BRI DL2ETO—RNEEELELTOERLS, T0bb, RHINEE
BEABEWNES L, POBERALTHS S LICHBEEEEEMNE L, &> TXL HiMm
DE L e DICEBHROBHSMEORIREL D - &M, ZOBHIC, HOHETIXHE
BARSBEOXIBOTHEEH TS, BEEE L TRISERTRREN B,

EHHFEINI DS EV - TEFHBEEEOS N EAEET 5 ik,
M S, BINEECONMIN T2 b0REE LTERMBERTHY, ZhiH
B ORI T LRI S BiEE TR TE] ORBICHEPETHB, —
fic [H) OREICH 2 ERMERR, b2BREC—EHRKRESNS L, bOAK
WE DBEEEIES U, €OEHEEANTOMEED LT 5 EBmbN TS,
PE-> THBINEERDO LS B ECATREISN TV ZERERITERIED TRIFR
REOEENTRELTNED S, PRIVRBEENEULE SRR P LRADHD
Bo FIUOELVHDOR—ISOEEMUETH 5o BEAANS AL FEE KD
BREEOLEBHZBNT 2 BHEEKICE-TWaENnmdhTn5 [Zi 1978],
B UBRBICROABNEREOEENT HIEEALELE - TN ERTREN
3, TFABEENTRAF — vy —RICRMLUICE, BT o0 THELEIVNES
W BRI & OMEES T A CBEREEDEE L EL NS, BEOKMARIIH

1) RERRETLBMORERELZE L EETIRENDH S & 23, MXRROREERES
BICEER® B 5 L (Seasoning) | Hif AR RISV DR CDIDTDH %,
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HEH EVYREZFEUEORT L RERECBT 5B

TYEE - 1B NOT, REEOE/IABEOKNCESIL LR, TORETF TR
REBHBZELRNIESL S,
BREBFPBRERETHELZRA T 5, BRERIARREBRED 51355, BLO5T
TLEBBBEREMEICZ LV, BBETOTONZ OMOKREND D RFELP L THE
HLTW3E, TR BEIEBEINREZRETIBNSH S, Z0L57% BE]
BEMSELEVENZ, RERY > TREBRZRIIBEND L. BHE, —HIc2F
—VERN I AFHEER LTS, CORESEABARRBZNIREREIBNT
EEEZND, COREZMUCFHRZ—SEERORICI>TVELBbLNE, HE
BEENCEHN TRAMBIAT 2 2 LRBIF 5T LMBFILL,

I. FEHEERELSEUSWEHH & RO

AEFEBERERERMSE BIBRNEBHOBKRICODVWTRE L THI, EBRE LD
3%3TH2., X2OHBHZO O TR HERL ORI EZRA O, BHOF
FREOURIAHRICEB BB BB [FHH] IKHIET 2 &0 oIl 57300,

BEBSENLN T 2 @2 BURE, SEIEE, BREO=ZHXICKRL, £he
NZOVWTREBEZEIFEROFEL 3 TEEC I3 ERSNOFETRIA LTS
foo BETHEEL LT, HEREEBTRELZRA Lo, BRMEREINEE (32)
KDONWTR6BLIE, ZOMIZDVTRABULE Uice 1 BREOHBMIIEH/REA
Lico BRINBEOARELEL LDk, FROm COBFRIEREEOUTEI
BOEBEBRMINSL, MBEBRBALTHIERUFRICIHEISTNIESS
CH LI RERTH B,

PTRERMERE ChICE LHEBERT,

BESERNRE UETR A (BRIK - BRE), B (5A), C BMER) Tb
5o REHEHALLBFERROED EF 5, xo: AFEH, v: RFOBE/HE, V: &R
FORRED&, F: &RFO F-241l; $/-eRBB£EETE, RRFIALRIXERF
KDOWTRDI FEMSLEDNENEZEE, CORFRENIBELRNLL, BEe
KERALL DEE &T53, Ve btk FiizF' & Uiz, *HI1DR3ER
RESPBUTTHE, 2OR1%BUTTHELRLTV 3. HEERLEE UHBE
DHEFRR U
(s BN R RE D
RF Ar A 74V AGERE, A BHRIRE, As KEBGHE
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EYRKFEHRARERE 6515

# 5-1
X2 v vV F F’

A 0.1359 2 0.0680 0.11 0.12
B 1.1165 3 0.3722 0.62 0.67
C 30.6311 11 " 2.7864 4.67%* 5. 00%*
AB 4.2136 6 0.7023 1.18 1.26
AC 39. 2427 22 1.7838 2, 99%* 3. 20%*
BC 15.7767 33 0.4781 (0.80)

[S 39.3592 66 0.5964

e 55.1359 99 0.5569

130. 4757 143

B: By JuEss, Bz JedEsE, Bs EE¥EYE, Ba BgEUER
(B1, Bs A O, Ba, By 2584 3)
C: Ci~Ci2 IHER1AXDIZAET

HF Cic2T Fo=4.67>2.54=F}1(0.01)>F}1(0.01) TH b, HERNMEHE
RIBUTTEERTHSED3. £712RAF AXC g2 T, F0=2.99>2.18=
FPO0.01)>FFEO.01) THy, FAMICHEREIBUTFTHRTS . BEREEE
ORCHBEOXREERARDObNE. BT A & C OBEROIEERTEERD LD
W85, FRRIFFMICEBKRIEL, EHCE>TEMBELTNEENVZ B,

= 5-2
Cp C C3 Cs4 C; Cg Cy Cg Cy Cio Cnn Cie

Ay 6 6 1 5 1 o0 o0 2 2 7 3 3
Az 4 2 2 3 3 2 3 5 0 6
Az 2 3 5 11 1 1 5 1 2 3 0 O

4 9

.%‘-[-112118194 6 5 7 15 3

AsDARBREBIEECEZNLSIKRZIB, ZCTRIN/ TOENRELZRS B &,
Ty={(xy—%)2N/3(xi—3)%}1/2=2.78>2.66  (p=0.01)

EWD, RPRBVBEETHS, BROMRKEBDLNE, COEA1~I0H DFHEBETH

EL, »TEERSE A3 133, 7TBREENEV, ChZERAESICE 5FA

DEICERAT 5, D 2RBBIARENHES V. ARARKBELZEILL, #EO

BET>TOBLDAKOEFHBHEBCENTNE L LY, KELEOBEMICKE,
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#E EVREEEYHEORR L RFRECMT 3R

# 5-3

X2 v v F F
A 3.6471 2 1.8235 2.50 3.11
B 2.7059 3 0.9020 1.24 1.54
c 29.0588 1 2.6417 3.63 4.51%
AB 1.5294 6 0.2549  (0.35)
AC 8.8824 22 0.4037  (0.55)
BC 16.0000 33 0.4848  (0.67)
e 48.0588 66 0.7282
¢ 74.4706 127 0.5864

109. 882 143

BEMICARREICIE 3 EABd 5,
(— AR )
HF A: A SIEE, A F2BUEHE, As ®1EE
B: B; dtEA, Bs JtEA, Bs BEEA, Bs BEA
(72720 AaBy BEERA, AiBaidrhde, AiBs i3bFEA, ABs BEEALE
ETHBEEGEBERLZOT, BRFRH T D EESIL)
C: Ci~Cr2 JER1AXDI2ZAZET

BURETFOABREIZBUATTERTH S, XEMFRER 2 BFOFRERRYD
LGhiE, 2APEDORESRPREMERALTHBE LBDLNE, 123 EETIC?
RhAIRADOHAD BEALT 5 - HREE BRSNS BRI LE LEBIBIVNE {125,
ZO/ROGPIEATS [RE] SHUWSNIRRERT . CNRKEFIBRER &
FETH 2, EHEHOTETHHY, 2o TRE] BERLTIIZEITH B,

% 54
X2 v |4 F F’

A 4.1008 2 2.0504 7.27 9.15

B 4.5294 3 1.5098 5.35 5.52
C 25.7059 11 2.3369 8.83 8.54
AB 4,9748 6 0.8291 2.94 3.03*%*
AC 11.8320 22 0.5378 1.91 1.97*
BC 8.4790 33 0. 2569 (0.91)

[ 18.6218 66 0.2822

e 27.1008 99 0.2738

78.1537 143

171



B ERFEHERERE 6515

B = %)
BF A: A BLERE, A F2ERS, As EIBTS,
Ay BS5ERRE
B: B, EH[EEEAME (31, 35, 39, 43)
By VEEIEEAM (32, 36, 40, 44)
Bs REEIEEAME (33, 37, 41, 45)
By duEIEEAR (34, 38, 42, 46)
(REWHE LICERO/ Y, {tREAERE, REAEKAERE EEhENE
ADYODOBERICILS)
C: G~C2 WEKR1A»SIZAET

REF—2D55, AdICHBZESERED2A, NIADHICKRENVREN S5
D, FTAI~AS LD TRE AT - 20

H-RFELTR A (BRE), B (f), C BHR OWIThiBERTH S,
FLREFAERORFELTAXB Y, BREIBPTFTTHETH S, /- AXC,
MIbEEREG ERHRHROBEZRIZ, Fo Bl BXC O EFR4 HiGinms
ERIBLTHRET S S, BEBSPUTTHEREE S,

Tl Ay ICHBESBRBEZEY, MOoF—425562H, 11O DERBN 100
BOBTOVTRELZRAERBIROBED TH %, A, B, CORMWURF, 25U
I AXB, AXC OZEERAONThIZ DV THRBRR L BT THERE 5,

W->TIRDIDICHRT B EBTE S,

& 5-5
Bl Bz Ba B4
Ay 10 12 6 11
As 10 5 7 9
As 9 15 8 17
% 5-6
C G C3 Ci G5 Cg¢ Cr Cs qg Cip Cuu Cp2
A 7 3 3 4 0 0 2 2 2 5 5 6
As 6 4 1 4 0 2 0 3 0 4 4 3
As 4 5 4 4 3 1 5 3 3 7 6
&t 17 11 9 12 4 5 3 10 5 12 16 15
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&E EVEEPREYEORRLRERECET B

£ 5-7

x2 v 14 F F’
A 4.6752 3 1.5584 4.32 4.42
B 3.9231 3 1.3077 3.62 3.71
o] 35.3932 9 3.9326  10.94 11.16
AB 8.2821 9 0.9202 2.55% 2. 61%%
AC 23.7863 27 0.8810 2.44%% 2, 50%+*
BC 8.8120 27 0.3264 (0.90)
e 29,2393 81 0.3610
¢ 38.0513 108 0.3523

114.1112 159

Ai~Ag, Bi~Bs BFI3E 54 KA L. A B5BTRE, CGi~C 1o
1328, 1A%2K& 1 A X DIHICES,

#* 5-8
B Ba B3 By
A; 8 10 5 8
Ag 8 3 5 7
Ag 6 12 6 14
Ay 6 9 5 5
# 5-9
C C C Cy Cs Cg C7 Cg Co Cyo
Ay 7 3 4 0 0 2 2 2 5 5
As 6 1 4 0 2 0 3 0 4 3
Ag 4 4 4 3 1 5 3 6
Ay 7 4 7 3 1 0 0 0 2

24 13 19 7 6 3 10 5 13 16

© ZBRBRBEMCBERILL, AL - TEEOHMBRRSEL S,
@ KREREREHCLI-T, EXONRENENRD,

BIFICDONT AB OBRERTEYSMmE (K55 2RzE, 1, BIRF
BT MicEm LA (33, 41) OREHERSE L, FIBRETHICE LA (42)
MEECEL, ROTHAEFE 40) B8ELE->T3, ¥4 2OBREOLIONA
DEHBUIRS-8B THEIBIEOFASEERAIEMIE LA, LRSHI
EOBRREBTHEN,

BREOHEEE RS EF PRBREOKRAE, ¥ 3BREENE, F5BREILNE
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BYREFEYEDIIRE 6515

BRRENHT 7 AWTH 5, H2RRNBREETH2, HIBREFEAE 42) OEE
ZRICOBEVSFEREL > TV BICHEELD, BHEXOZALBEEZE>TH
2LZZ 0N, RAFHBRKOBEBRTCOEEN LD - TWBE L3 ThH b, BED
H2BTRE, BIUHRBOALKWESBREYD TRABZERIZEAERDIGED,
ERREICIET AMEME LT, ARO 2HEICEESEENDIIR, ¢ 2 mics g
DODHEMBENT E2/:DTHA D, BREMBY Z RETHLErErKhrb5Y, HE
CXPEELREZAREI BEEEMANE T I EB8TFREIN S,

HRICK2EEZ, %]l HOBBEICHES MEORNOET FUMN 3 45
HBRPTETIEOVATEESHMOET LT SR, ZOMENOHRL DM >T
VB EIREABROBETRE OB CERFZORMMNS 5, EELL
KRIGELBV DI, HEANRKRZIZBDTH->TH, COMBEEHMELC
EREIERETEC LIS,

H2HOEHOEAICHED HICD0TIE, FK5-6, 5-9h OINERME, HRIBEKRER
¥, 5H~9A0EF (EAHEY kKX, XOBEBICENEASED NS,
Tl BRBEELY) X248, HACLEEXEEZ DR ZOKREBAZD
BRMAMABAKSOBIC—HTEICEDD, CRRARICEZEEEEZ LN,

BL, FALSHOEBRRELBNTENESS, S-TOVThIL (B LN,

V. BERbcS TERE HERROZR/L

—HOS> L TEZRRIWOER DSOS ZEB 2D, BRAEEDZHLENITDONT,
BERCEIOREHEARL 1 pARMNTE LD THE (£6). RiF EBEITEHEKW
BTOEBRA LBRE, TRICHTRELZEL.

COEMPDS, SHICTRESY CEEEEREA) DLodboosrzfll, £AC
EREEDTHIDDOBERT TH S,

FEREEALICRE S RIEIC DV T, HENZEIT S RROZEBNELET LTV
DT, ZO—EEAXZ LUK SV LOEBERTICED 5,

1. HMEBRTRMESLDGZHEAS, BHRIZ6HCIEAN ELOEHATHEESRT
LZERED, FRIOK, FROIBILR6BICERL TS, TRMELIIZH ETRNL
ZOBBHEICHET, EHBOKE, Fihick>EbetEihs, BHRELZEAL
1258, BTFEV-TIKBNIBERTH 2. BEERHICIERKDEKELE &1L
2) F5BRBRAN 7 AES k&S OIKmZ, BREEOKESRRMOARICAS.
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SLT

61 RRANICR7c [RE] OMBR (EEKR0%, LB LRE, T&: FRE

N 1 2 3 4 5 [3 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
IT.0 11.0 TT.0 T4.0 TI.0 TI.0 T14.0 IT.0 1%.0 I8.0 18.0 14.0 IT.0 T1.0 14.0 I8.0 I4.0 [4.0 I%4.0 [4.0 I1.0 I1.0 14.0 II.0
0.1 0.1 0.1 0.8 0.1 0.1 0.8 0.1 0.8 2.0 2.0 0.8 0.1 0.1 0.8 2.0 0.8 0.8 0.8 0.3 0.1 0.1l 0.8 0.1

0.0 0.0 15.0 0.0 15.0 0.0 0.0 e0 1540 0.0 020 200 0.0 15.0 20.0 33.0 25.0 1520 33.0 25.0 L5.0 15.0 15.0 0.0
0.0 0.0 0.1 0.0 0.1l 0.0 0.0 0.0 0.l 0.0 0.0 te2 0.0 Oul 1le2 Te2 2.9 0ol 7.2 2.9 0.1 0.1r 0.1 0.0
11.0 19.0 15.0 11.0 11.0 15.0 11.0 11.0 19.0 15.0 0.0 0.0 <0 0.0 15.0 15.0 19.0 15.0 19.0 15.0 19.0 15.0 11.0 L1.0
0.1 2.1 0.9 9.1 0.1 0.9 0.1 0.1 2.1 0.9 0.0 0.0 0.0 0.0 0.9 0.9 2.1 0.9 2.1 0.9 2.1 0.9 0.1 0.l
12.0 9.0 14.0 10.0 12.0 12.0 9.0 10.0 12.0 10.0 10.0 7.0 7.0 5.0 7.0 9.0 10.0 9.0 7.0 9.0 9.0 10.0
24 1la0 342 1ab 2.4 2.4 1le0 1eb6 244 1e6 1lab 024 0e4 004 0e4 0.0 0e4 1e0 1e6 1.0 044 1.0 1.0 1le6
0.0 060 040 0.0 0.0 920 940 1220 2140 23.0 1820 150 12.0 120 1840 15.0 12.0 12.0 150 15.0 150 0.0 9.0 0.0
0.0 0.0 0.0 0.0 0.0 0ol 0ol 0e7 422 5.6 2.9 17 0a7 0.7 2.9 1o 0a7 0e7 1le7 1e7 1.7 0.0 0.1 0.0
0.0 0.0 020 0.0 0.0 0.0 0.0 0.0 0.0 24,0 20.0 15.0 15.0 28.0 36.0 28.0 32.0 24.0 0.0 0.0 0.0 040 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 1.2 0.1 0.1 4.8 9.3 4.8 7.0 2.8 0.0 0.0 0.0 0. 0.0 0.0
9.0 9.0 9.0 9.0 12.0 12.0 15.0 12.0 20.0 20.0 15.0 17.0 15.0 17.0 15.0 9.0 9.0 9. 9.0 9.0 9.0 9. 9.0 9.

Oul Jal 0ol Oal 047 Qo7 1a6 0Oe7 440 400 1e6 248 1ea6 2.8 1le6 0e1 0.l 0.1l 0.1 O Oal Oel 0Oel Oal
16.0 1620 16.0 16.0 22.0 27.0 22.0 27.0 22.0 22.0 16.0 16.0 22.0 16.0 0.0 0.0 0.0 0.0 0 16.0 16.0 0.0 16.0 0.0
0.l 0.1 0ol 0.1 ta3 3.2 1e3 3.2 123 1.3 0al 0.1 1.3 0.1 0.0 0.0 0.0 0.0 00 0.1 041 0.0 0«1 0.0

0.0 -0 0.0 0.0 0.0 1640 0.0 3020 210 21.0 2620 21.0 35.0 26.0 1640 16.0 16.0 0.0 0.0 16.0 16.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 5.2 1.3 1.3 3.1 1.3 7.5 3.1 0.1 0.1 0.l 0.0 0.0 0.1 0.l 0.0 0.0
9¢0 940 1240 12.0 1240 9.0 1240 9.0 12.0 1540 1240 150 2340 2540 12.0 15.0 9.0 9.0 12.0 9.0 9.0 0 9.0 9.0
0al 0.l 0.7 0.7 0.7 0ol 0.7 0ol 04?7 1aT 0a7 1e7 5.5 7.0 0.7 1a?7 0ol Oel 0.7 04l 0Oal 0.0 0.1 0al
0.0 0.0 13.0 13.0 0.0 0.0 0.0 0.0 13.0 28.0 28.0 32.0 28.0 21.0 17.0 13.0 13.0 0.0 0.0 0.0 13,0 0.0 13.0 13.0
0.0 0.0 0.! 0.l 0.0 0.0 0.0 0.0 0.1 5.9 5.9 7.9 5.9 2.4 1.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1

11.0 15.0 1120 1140 1120 110 150 19.0 1940 1120 15.0 190 0.0 15.0 19.0 19.0 11.0 0.0 11.0 15.0 0.0 19.0 11.0 11.0
|__ 0.l Qa2 _Qal_ _Qul__QOal Qa1 _0e9 221 2.1 Q0al 0s2 22l 0.0 049 201 241 0ol 020 Qeol 029 0.0 241 0.1 001 1

H¥

¥ LFNEEEY T HORGEAYETE



3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
0.0 0.0 0.0 0.0 0.0 0.0 040 0.0 12.0 IZ2.0 16.0 16.0 27.0 23.0 23.0 23.0 20.0 20.0 16.0 12.0 12.0 12.0
0.0 0.0 0.0 0.0 0.0 0a0 0.0 0.0 0ol Oel 029 0.9 5.6 3.8 3.8 3.8 2.3 2.3 0.9 0.l 0.1 0Oel

«0 11.0 34.0 11.0 11.0 15.0 11.0 11.0 11.0 0.0
«0 0ol 10.5 0Oul 0.1 0.9 0.1 0.1 0.1 0.0
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