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TABLE 1. Relative humidity versus temperature for saturated chemical solutions(®

Temperature CH;COOK MgCL6H;0 K;CO:2H,0 Mg(NO3),6H,O0 NH,NO; NaCi KCl
C)

15 24 33 43 56 68 7 86
20 23 33 43 55 65 75 85
25 22 33 43 53 62 75 85
30 22 32 43 52 59 75 84
%
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wire
/ material

|l —— aluminium
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glass vessel X

| —— chemical
salt
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5 T0%RH O SMR 231 OFRICAZZ &2 0%, EOHTEENFEDKE

* 2 HBHESC L 3FEMORE
TABLE 2, Classification of the material according to its SMR value.

RH <30% 30% <RH < 70%
x
rice seed +++ + +
W&
wheat seed + ++
)
soy bean ++ + 4+
U
rice capsules ++ +4
st
buckwheat capsules ++ ++
EX
wheat straw ++ ++
T sy K770 hv
Blackwood African + +
A¥ (Rz V)
Spruce ++ ++
KR
charcoal + +
B
rabbit glue ++ ++
i3
flax fabric + + 4
FHEDIEOLE
calfskin leather ++ 44
HEA v
casein ++ + 4+
HANEFVALF c AFL - a —X
carboxy methyl cellulose +4++ ++++
Dydrargil ++++ ++
YY) Ay VRD
Silica gel RD +4+++ +4

+:8SMR <1, +4+:1 < SMR <2, +4+:2 < SMR <3, ++++:3 < SMR

(SMR below 309% RH is on absorption process and SMR between 309 and 70%, RH is
on both absorption and desorption process)
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eac(%)
5(1*| T T T T T 1 1 T rh(%Z) emc(%) smr
Silica gel(RD)( 25 °C)
0.0 0,0 6.5
aol- - 22.0 14.3 4.2
33.0 18.9 3.6
43,0 22.5 3.2
(B n 53.0 25.7 1.4
62.0 27.0 0.8
75.0 28.0 0.1
85.0 28.1 -0.1
200 //,4- 7 75.0 28,0 -0.8
e 62.0 27.0 -0.8
& 53.0 26.3 -1.2
S - 43,0 25.1 -1.1
33.0 24.0 -8.2
/ 22,0 15.0 -6.8
G N 1 i i [ 1 i 0.0 0.0
0 20 40 60 80 100rh (%)

B 2p »9A¥ARD

ABMEE TR U oo AEFY - 2F A - e — XIIERICEVEZRL T3,
COFMIBOBERL L THRAESAIZLHH 50T, BREFRICL > TLHEKD D
BRTH IS5, FLARRORTEBRIRBITAINZ XD hotze o T, K
FTIARREBLSBRIRMADKZO LREB SC-DOBERBEELZ /O LEZD
h3, 21ICAEZ3O%RH LITic 8 28 FHOSMR i 52 Th b, vV AY
/& RD b Dydrargil OfEEEE CORMNKEL, - TRERHE L THASh H

HRZZHBRTH2, KOMOFEHIIKRTERBTL VAR YRIRT 2L5ChHh
%, '

3.3.1 K EHBEE ORE

MgCL6H,0 (2 & » T - 7% 30%RH DBUE T ¢, FHIZET 2% TRESh e
##Er, NaCl iz k- TEV L 2:% T0%RH OB Ao B#hd 2, BHLAE
HoERZLE —EENREON2 T TAET 5, FHEICEL T—EEABONLAD
¥, SEI30%RH ORI B LA L TERE(XHIET 5. EHOEADE
T AURHEE~DEELRIB O, ERSm, BX1amD71 I BOFHENIC
SmEH S VEEHM I KOB X ET I, HEE~DRTFOREXOEELHE Y
BIoDITINE, T ENE, NERERAEL, EBCHLL,

3.3.2 BWRLEER

M 3 (L IBUEE ORERER ThH %o 30%RH 75 T0%RH & 5 NI £ DHOGEE
bz & > TBBIT 2Kk 82, 2ED50%L90%ET 5% TICELARKEARIIC
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52 Thd, RIBCET IHMAHECEL BRI L Y S RE R 2PNEONTFE
L, ShI3IT T 279y K- 770 AVIZBOLTEL V. B ZDHERL, £
B E A EEHIEL OB A TR e Ak L TREZ T - 0o e B2 D
hd, FEHE L TORAZFMT D7012KIHI0%BET 2 TICEL AR
k0b, 50% DFICEHEBET BLEND B, REEBCEVT, K, IE, T EAD
E, kG, TF IS F -T2V HhY, BB, ALEFL  AF) - LB — X,

% 3 FHKDEO0%LIBDEREICTET ST CICET SR/
TABLE 3. Time taken to reach 50% and 90% completion of the EMC.

Bl absorption

BoE desorption

50% 90% 50% 90%
x
rice seed 5.5 9.5 4 9
&
wheat seed 5 8.5 5.5 13
i & D/
ground wheat 3 6 5 11.5
INERY
wheat flour 2.5 6 3 8
yN
soy bean 6 13 5 10
517
rice capsules 2 5 4 10
buckwheat capsules 2.5 6 3 17
¥
wheat straw 2 6 1 1.5
779299y -T2V hY
Blackwood African 11.5 20 4 14
AF (k7 V)
Spruce 1 3.5 1.5 8
A
charcoal 0.5 3 1.5 2
BE
rabbit glue 7 14 4.5 10
flax fabric 2 5.5 4 12
FHEDEDH LK
calfskin leather 1.5 3.5 1.5 8
HEA Y
casein 2 5 3 7
HANVEXFY - 2AFNL kB —-X
carboxy methyl cellulose 4.5 7 3 5
Dydrargil 4 9 4.5 9.5
YYAFVRD
Silica gel RD 2.5 4.5 5 14.5

Figures are given by square of hours.
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80

601
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buckvwheat cupsules
¢ 33 7% -75 7% RH)
+absorption( 22 °C)
» desorption( 23 °C)
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Q /Gu(%)
10 (— 7 —t
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. Blackwood African
( 337 - 75 7% RH) -
+absorption( 18 °C)
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4 g 12 16 20 24/t
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. ,l! .
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i Spruce(savw dust)
20 (32 7% -73 7% RH -

+absorption( 30 °C)
s desorption( 28 °C)
1 1 1 1 (] 1

0 g 8 12 16 20 2aft
(hour)
B3 =¥ (ko v)
charcoal
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+absorption( 30 °C)
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1 ] H 1 1 i 1 1 1 1
4 8 12 16 20 24t
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flax fabric
(33 7% -73 7 RH) -
+absorption( 18 °C)

= desorption( 19 °C)

L P T W W REUN BN |
8 12 16 20 2wt
thour?
Im  EHFA
B /Qel?) . L
104 ' / o T
| // i
80— -
60 ./ i
aof | 1
leather(calfskin) ]
20 (32 % - 75 % RH) _
+absorption( 30 °C) |
p = desorption( 28 °C)
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0 /fQel?}
10
80 -
]
e [/ 4
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201 // (334 -737ZRH) -1
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60| N
400 T
/ Carboxy methyl cellulose i
20 ( 33 %4 - 75 % RH) .
// +absorption( 22 °C)
[ 4 = desorption{ 23 °C)
[+ V) 1 ] ] 11 1 1 L 1
0 4 8 12 16 20 2alt
(hour)
B3P IrAiEFy-AF0.wrpe—xX
0 /Dol %}
100
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20+ ,// ( 33 % - 75 % RH) .
| 4 +absorption( 18 °C)
I s desorption( 19 °C)
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0 4 8 12 16 20 24/t
(hour)
B 34 Dydrargil
B /Be(%) )
160 A ' ——
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Silica gel RD
20) (33 7%Z-75 7 RH) B
+ absorption( 22 °C)
= desorption( 23 °C)
¢ 1 1 i 1 1 L 1 L 1
) 8 12 16 20 20t
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RREHOBERGRA~OIER
Dydrargil ZOKGEFEIZL VA4 L RD ¥ H kXL, hoEHMIZL VA5 RD
LIBEAEESKV, —HRERETIE, BLALTRTOEMML Y HSVRD &
DHENT N, D% Y, BEHTORBREMOKISEEIRL Ty Y a4 A+ RD
o TiEnH Y, W, Bk FBEZSQUCLAENTWDIEEXTL 5. KTFOKE
DB L BFUCEBEDERE, INE, Tk ZNE, NEROKRND, RFIVN
JVFRL DEERICT SRIGHEVLZ e AR EINT .

3.41 HEHKER (SMR) OF{i

HHEE OFRBBIBNEDOREL,D, FHBRREEYRD 57012, ERAD
Ryr -2k 26HE L. BEECHT 2BBLRNMNRICEA S0, ¥ —A
BEBLHFALGERAVCAEDORER L, BREMLAGRINMRERL b e
AEN20.250 TH D (M4), BRAREMOKE &R CHME L HOFER OB b v -
i, BREOHETIZANS X5t -> T 5, RABHNMEH e BREM L 244812
RiZid, BB TERDOWBELRZCiThbn 3 L5 CEESmOIASHE 7L
Ty—bEERALL, ELT, ZO2HEDRTY —AR, RYxFLY o ES—-
V= P TRONLEES = VA CRE L BEREOLHDIZETY — A, BEF
=V A-DETNENCRERREHE BRERI L BB L.

HATHD 5 CIRTYURANTEVETY, — ADOERRNROAEIRD L L
TiTle otz BANCTFORBEL THW v VA XA 2 FAL Ty — AR E B % 40%
RH 2 TF, Thhby Y ar vk BOBCTr — AL 5, RICEEF = v~
—-DEE¥HT0%RHEL £ T LR &Y, ¥ — ANEEA T0%RH 1  THEIET
2% CTRIEERRT 5, BEF = v —-DEEY LRI ILDIHUNEHA7 » VD
OB R ERAL 224, 7 7> Yk o UHEY B ENBBWBRDOTNLIRT Y —
ADETRNRIIKELFBEYEL A8 D h o, F2 VA A-HOGEIE
BEOKEILNy FOKEAN, BRERCL 2HELEAL 2o
ARKLBIAL 2 BE8 S, FREBUFBRCE> TRIET 5. #ARBRIL LTy —A
WANS N BEMIE, 2, 3HEBE30%RHOBETcBVUELXETH <, LRE
BTl gORFEABRY vt ARTy — 22K, 5= V- -HOEE £70%RH
C kA, 1kg OFEBRNL, D —ADBSITIT dkg/m iz BY T 5, BlEIZER
Eh-EMX, ME, KE, B, Dydrargil, v ) 34 v RD Tdh %,
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IF* tl———— metal 1id

| __ —glass top

thermohygrometer __ |

perforated
metal sheet

tray material

| metal plinth

B4 EBRIFVCEERY - AOEAR
r— ADEFRNARIFERQAORDBZ ENTED, @0 ¢

IC—RIl _ _
10ge |C0—R! =—kt (8)

- T,

loge |C—R| = —kt+loge [Co—R| (®)]
©ON2 loge [C—~R| 21k % HeAIFRE & U TR t iCHBIF 52 L #RL T3, - T,
B t izt LT loge IC~R| ¥EEfE EC 72y b LTTHE, TOEKROMEE, 2F
VhkERDIIENTEIRTH 5, HEBEEIFHERG) L k, k* ZHAVTRD
L5ZENTE B,
2F Y :

we e (o)

EROHERIFS OFICFELTHY, KATEBRERL T LH TRV, BRIV
r—Zmno. 1 DEFENIL 0.38/day, ¥ —A no. 2 i 0.35/day Th -0 = h
BH3HECLY —AHNOLTERLKHET 22 L 2 BW T 5, KREHIHL TTRK -1z
ERTIE, HERERIFHKIELDROLMEL Yl VSRR T LA, 2O
BN L TEZ DN AF—0B AR, EHFHAEVCCHI2EALEH L BERD
WHAZER] & DT r — ARFERATCKBI N hooZ b, FOBHEL, BE
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logg IR~ CI

35

30

25

20

10gg 1R-CI

o

B 5a

i
4

5 days

BrRy—AN. 1

35

20

-

T

$ days

28

27

5¢

10 days

NE

showcase n°1

ambient air: 81% RH, 27°C

_.3.46-1.55
5

0.38

showcase n°2

ambient air: 81% RH, 27°C

_ 3.46-1.68
5

0.36

wheat seed

ambient air: 66% RH, 20.5°C

K* =

it

3.17-2.98
1

0

0.019

0.17 . ,0.38
s * 5019

~1)

0.82
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loge 'R-C!

iogg IR-CI

15

20 days

5d Dydrargil

a0

3.5

T

X

15

20 days

5e YYHHFALRD

15

st Xk

20 days

Dydrar

ambient air:

ki_

19.5
0.037

0.15 (0
0

gil

81% RH,

3.73-3.00

.38
.037

_1)

180C

Silica gel RD

ambient air:

K*=

73% RH,

3.87-3.04
20

0.042
0.24 _ ,0.38
T ¥ (5043
0.48

rice seed

ambient air:

k¥*=

§1% RH,

3.55-3.10
17

0.026
0.15 _ ,0.36
T % %9026
0.49

-1)

25.5°C

180C



loge IR=CI

! ! T ! soy bean

ambient air: 80% RH, 18.5¢9C

36 ke 3.61-3.43
5
= 0.036
_ 0.16 0.36
M= x o3 TV
= 0.35
35
34 1 i 1 1
1 2 3 4 5 days
soy bean
ambient air: 68% RH, 21°C
3.78-3.30
¥ 22 10720
k T8
= 0.032
_0.18 0.36  _
M=—F—x Gosz
= 0.46
days
loggIR-ClI
a5 T T T rabbit glue
ambient air: 73% RH, 25.5¢C
. 3.40-2.50
o e LD
k 20
= 0.045
' 0.24 0.36
. M= -
ok i T X gggs D
* = 0.42
2.5 1 I 1
] 10 15 20 days
Bsi BE
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3. £ B

logg IR-C1
38 T

T T T rabbit glue

ambient air: 66% RH, 20.5°C

38l s jore 3.80-3,49
10

= 0.04

_0.17 . ,0.36 _
M= x (g D

= 0.34

34 1 1 i I
2 4 6 & 0 days

B5) =B
® 4 HBHEEEOHERR

TABLE 4. Deduction of the SMR.

showcase material range of RH change(%) deduced SMR SMR from EMC curve

g

1 wheat seed 42 — 47 0.82 1.5

1 Dydrargil 39 — 58 0.36 1.5
vy AYVRD

1 Silica gel RD 25 — 52 0.48 4
7S

2 rice seed 46 — 58 0. 49 2
g

2 soy bean 43 — 48 0. 36 1.5
pN=)

2 soy bean 24 — 39 0. 46 1
BB

2 rabbit glue 43 — 60 0.42 1.5
=B

2 rabbit glue 17 — 33 0.34 1.5

F = VA= hLRALABEEDETANFEBANC & > THIIRE S WP R
KL Ty —ADANBE L0 TH A5, RBAOBEDRA, 7 —A4R
FUZAEL BRI L - TEEHIERBEERDOT X TORN Y RET 22 LT
B THh B, 3.3 TR 512, TN TCORMIIEEHRECET BF T
K2 ET 5, > T, HBBEEROEDO TN CR RS 2201013 2BE OB
RPETIILIIN D, LIANY —ARTERIL3 BED 5 3706 E 1 EoES
TREBLTWB010, BB INLVCREXROF L WELRMNBAL, BEE L
THEERI OB BEROMEL T X TRETEL W Ltk b, 5T, BnK
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RRFEH OB ERWHA~ O
RBBEEE VI DDITEBIZBSDONEL Y, FOBFRERY — AOTHRELE
CEBICEEL TWAEEIONR D,

4. BRYT — ARNMERMBEEOFTERC LS

By —ACHEEBREANDZ it > CEBEBHNRKEL LY, FORREE
£§ﬁ¢é<mibhfﬁ<ﬁ%tﬁtévs1u~yay&aégovs;u—y
a VD7 e 754 BASIC REETHE, BEEMIMYERT /2O HERQ) L(6)
DAMRDOR L 7

E =0.6105 EXP (%) 1)

_ 10E
Wr=0.4614 (T +273.15) &

©
ZZT, EREET (CC) zxiF 2fafukETE (#EAnr KPa), ()& Hn -7
daoTHE2HR T3,

41 HEHCHTEY I v—v gV

FEXERE O BEB ¢ A4 O EREF L L THx, RAELREEILhER
EBOFIGED +40% L —40% & L 1=,

H6syaiv—yvavORthd, BELRYL 6T, ¥—ARLHI
EAEGEEDEFH DL TR HNAT WS, BIZ12EH T, 4530 1i0FET
WALONTV 2, WH LK EREEEBHOT VBT BEOLEICENTHSZ
L BS B,

B 7 2RO NEA 10/day, >F 0EERBHHN LT HEORRYy - AL F
BN B BADY 2 U=t 2y Th B, S OB S0 BEAR
wOFHEIICTH 200, FERKEARIX2.848 /0P Th 3, - T, BEFXE
e 128 BR T 7o 01048, HEBUEEH0.50HEERA DX 2kg/w?, 1 DG

(8) BRIMBLECOMBE, P., RAMER, B., ‘Museum display cases and the exchange of
water vapour’, Studies in Conservation, 28 (1983), 179-188

(9 KARP, C., ‘Calculation atmospheric humidity’, Studies in Conservation, 28 (1983),
24-28

0 ZOF—-2I979FES A, 70 ATHRBESNALDDTHY, ¥» v = VROFEIZLE 5T
ZIWERT AL TE,
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half time(h)= 1.5

Ave

° case

+ ambient |
AT

6a RACEEG 1.5 ke

half time(h)= 4

e case

/A{ ambient_]
\ _

T 0 W A W B A I
o 2 O v P VI S VI R
R AR Y A \/ \"f
YRV Wi
VoV

Bl 6b &Rk 6 B

Febi lkg/m OBNBBETCH B, ¥ —ARBEEOEBHIHL 5% WL bh T

WAH, 2L Th YV OEELYZH T3,

4.2 FEEEHHTIY I v—v gV

I TRRERY — ADEEXEY L BEARYEEOFEE#H L DBFEY Y I 2 v -V
a VLo TRTA LS, BANENEE OEE(LIRXMENFHMEL ) +30%% <,
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half time(h)= 12

© case

| A e
AN A A

Ave i \ "
\

-50 ] | | |
0 1 2 3 q 5
DAY
6¢ EEABAATI1205H
average T(°C) of outside= 15.4 average RH(X) of outside= &7
5.,M.r.= .5 bufferi{kg/m)= 2 air change(/h)= ,42
RH{Z)
10

- case
+ + ambient .4
' S A A

=

~—
J
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30+

T
—
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"
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"
"
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3
"
"
"
"
)
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"
(1]
'Il
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1]
"

1 i | 1

[1] 1 2 3 4q 5
snitial RH inside show case(%)= 60 DAY

B7 HEBIHNTS Y .v—vaV

BAMEAFHGIE & 0 —30%E N EREILE Urco K8 & VBB LA K X 1 Bz
HNBERY — AOELEFBHPNE SHZHNTITSBRF AN 5,

BRYy —AOEFEARA 10/day O xizik, BEEEMLREAEITERY
57 i3200kg /PP FORREMALEL 05, ZHIIREMTIFZNICLBTE
LBThHhd, ZOLINBACRTITRRY — ADOERARBIRLBIBHELELZL
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half time(days)= 45
RH(Z)

+50

» case
+ ambient |

|+ +\-+
-50 | i i | 1 1 1 1 | 1 1
J] F M A H J I A& S 0O N D 7
Bl 8a EEEEIHIZ45H
half time(days)= 90
RH{%)
+30 » case
| + ambient |
! /7~ +\\ —
B . N\ i
i / /-/ i‘\. 7
Avel— + /' \_\_
'—\ l/ \ _l
7 N
/ ‘\}
-5¢ 1 ] ] 1 1 [ 1 ] | 1 1
JOF #H a %W 3 J A S 0 N D 3
B 8b EEEFLII0H

it oTl/day HLF CTFTT20END D, BRRNBY ZZF T/hELAELT
b, RREMOUBREEEIVNIEETHI b, Flz Vg/m® OBy —AD

guz Az & L THEELRAIZ0BF®R TH %0

L ZATEDEEOERE BN

B’y — A 5N EORTIULH 2 RET 2D FIRETH 21255

o ZOAICEAL T, AARTHEED DRMMICHE > TREYPLENE L ERREFX
)

N TRAARROUPIFE R FECBR LR L T<h b, ZHIZ OARBOBINAEA

(1) MIURA, S., ‘Characters of the wooden box for

to temperature and relative humidiy’, Proceedings of

the conservation and restoration of cultural property, 1
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half time(days)= 180

RH(%)

+50

Avel

RH(Z
+50

s case
. + ambient ]

- /

¥

+ -
*/ \’

VAN,
+ _’,.r”-——"_——. :-~'~“'\\;
[ N
d N

| 1 1 1 | 1 1 1 Il 1 L
I Fw A W T I A S 0 N D 7

Bl 8c EEEEHAL180H

half time(days)= 340
)

= Ccase
N + ambient |

1 1 | Ll | 1 | - 11
J F H &4 H T T A S 0 N D

Bl 8d EEFEHNL360H

BTOBELILLBEL, TOXNMOBETFH» O ABINMEOREERI2ER L T v
5o BENZDYZ 7 7 D IREOEE B EHEL Thc L ZAEHA10BEET
Hote Wi DWMAEIEIZHOBOHRIIRO SR T, #RE L QR ERIEIII0
B AEa2LEZOREM, BRLTIB0BIWIALZI LI3LWES S, +hul,
EBEERHIECEVC0EFIHEBERECTRETa L EBLbh %, ZDAIES
TR 21T 5 Riid B,

WiZ, BRAGLTBH BT IERy - ADQEEHD v I av—vaV ¥fTlo
oo AR RBA D £ DEFBE X < 2T I0DBAIZ S\ TEDRRT — 4 L
B, FRERALEIE Lo SREAE 7=y 7 ORI o 70 TR L1
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4. BrRyr—-ARENEROHFEBCISYIiav—Ya Y

£ 5 RABEXsrERELET

Table 5. Climate zoon and cities

Climate zoon city latitude longitude the Zl;gvfev el
Wet and Dry Tropical Mwinilunga 11°45' S 24°26' E 1356.3m
Semiarid Tropical Salisbury 17°50" S 31°08' E 1473.5m
Tropical Desert Riyadh 24°39' N 46°42" E 591.1m
Dry Summer Subtropical Rerth 31°57" S 115°51’ E 60.1m
Humid Subtropical Ch’ang-sha 28°12' N 112°47' E 60.1m
Cool Marine Edinburgh 55°55' N 3°11'W 134.5m
Cool Littoral Paris 48°49' N 2°29' W 50m
Humid Continental Suchow 34°17 N 117°10' E 3.4m
Semiarid Continental Bourke 30°05" S 145°58" E 110.1m
Intermediate Desert El Paso 31°48' N 106°24' W 1195.6m

TIEERSIZRL Th . BROAFHAR LR, BROTAEA—FLEL T
ICHTFHLAVEMREL, Tl > THMBELRER L. FIZIXIZHOEBADAH
FEHREA10°C, AFHEENRT0%TH 5 L EFERNIZISCE L, BANSERIZHA
T 5 KADHEIHBE G LRI & » THMEERS0%IZET T2 L Lic, BEADR
RF-2 LHEHLLBROBEEDHEIIR61Z5X TH 5,

LY, ABKNOKIBEDOLALOTGL, LORIRETY — ADOfUZ ARl
B, BRYy —AOFHEEILTANBEINCREOEHEELIR ko 2 T
T LhL, »ABHEABRBTHIEEIEL THEI-HTHZ Ltk b, FHE
EARR G5 CIET 28MIBRY - AOBREEEIcKET 5, 72720, F
BEIELTH->Th, EHEIIXLAY, BIUCHBENLEN 5, FHiRE
ICELAY - ANEBEELOBETIIRIZRL Th 3,

BHABOMIRIC ST, BERAEHCEYy —ARCKRESNZ LT DL, ¥
—AREEOFHHEIABRBELRL 0% B2 5 THA5, DL ARETIC
XA ERET A2 LRSI EREZ L Th D, ¥ — AL FHOBREOHMEED
¥l E T 50103, EARMBRBELLETH S, LA LEABTIEBC L%

(12 Meteorological Office, London. ‘Tables of Temperature, Relative Himidity and
Precipitation for the World’, 2nd Ed, Her Majesty’s Stationery Office, London, 1962

19 KOEPPE, C. E, DE LONG, G. C, ‘Weather and Climate’, McGraw-Hill, New
York, 1958
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x 6 ZEPHOART - %
TABLE 6. Selected climate data

Station Jan. Feb. Mar. Apr. May. June July Aug. Sep. Oct. Nov. Dec. Year(D

Mwinilunga

Mean Temp(°C) 21.3 21.3 21.3 20.7 18.8 15.7 16.0 18.5 21.9 22.7 21.3 21.3 20.0

Mean RH(%) 77 72 71 58 57 53 48 42 4 43 70 77 60

Mean RH(%)* 77 72 71 58 57 53 48 42 41 43 70 77 60
Salisbury

Mean Temp(°C) 20.7 20.7 20.2 19.3 16.5 14.0 14,0 16.0 19.0 21.6 21.6 21.0 18.7

Mean RH(%) 65 65 63 56 48 47 45 39 35 35 50 62 51

Mean RH(%)* 65 65 63 56 48 43 41 39 35 35 50 62 50
Riyadh

Mean Temp(°C) 14.6 16.0 20.7 24.9 30.2 33.6 33.9 33.0 30.8 25.5 21.0 15.4 25.0

Mean RH(%) 57 50 51 49 41 39 26 27 33 36 47 64 43

Mean RH(%)* 56 50 51 49 41 39 26 27 33 36 47 64 42
Perth

Mean Temp(°C) 23.5 23.5 21.8 19.3 16.2 14.0 13,2 13.4 14,8 16.5 19.3 21.8 18.1

Mean RH (%) 48 48 52 55 65 70 70 67 63 58 52 49 58

Mean RH(%)* 48 48 52 bH5 65 66 62 58 63 58 52 49 56
Ch’ang-sha

Mean Temp(°®C) 4.5 5.9 11,5 17.4 23.2 26.6 30.3 30.2 25.8 19.6 13.7 7.3 18.0

Mean RH(%) 78 8 72 8 €& 79 7 7B 76 77 19 77 78

Mean RH(9,)* 37 45 63 8 8 79 75 75 76 77 65 45 67
Edinburgh

Mean Temp(cC) 3.9 3.9 5.3 7.0 9.512.9 14.8 14.6 12.3 9.2 6.2 4.5 8.7

Mean RH(%) 84 83 8 78 78 76 8 8 8 8 83 84 86

Mean RH(%)* 40 39 42 46 55 67 80 80 69 57 46 42 55
Paris

Mean Temp(°C) 2.8 3.9 6.7 10.4 14.0 17.1 18.8 18.5 15.4 10.9 6.4 3.4 10.7

Mean RH(%) 84 8 74 65 65 67 68 69 75 81 8 8 75

Mean RH(%)* 37 39 44 48 61 67 68 69 75 62 48 38 54
Siichow

Mean Temp(°C) —1.4 1.4 7.6 13.4 20.2 25.5 28.3 26.9 21.8 15,7 8.1 2.0 14.1

Mean RH(%) 76 75 62 71 71 67 76 8 70 63 65 77 71

Mean RH(%)* 22 30 38 65 171 67 76 8 70 63 40 32 55
Bourke

Mean Temp(°C) 29.4 28.6 25.5 20.4 15.7 12.0 11.5 13.7 17.4 21.6 25.8 28.0 20.8

Mean RH(%) 33 37 41 46 5 64 61 51 42 36 34 33 44

Mean RH(%)* 33 37 41 46 56 53 47 46 42 36 34 33 42
El Paso

Mean Temp(°C) 7.0 9.8 13.2 17.6 22.4 27.2 27.7 26.6 23.8 18,2 11.8 7.3 17.7

Mean RH(%) 48 43 36 31 29 33 47 51 49 48 48 52 49

Mean RH(%)* 28 30 32 31 29 33 47 51 49 48 38 30 37

% : indoor RH (1) Yearly mean temperature and relative humidity
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average T(°C)= 19.8 ,average ambient/case RH(%)= 3% / 40
s.m.r.= 1 ,buffertkg/m)= 20 ,half time(days)= 82
RH(%)

100 » case
Hwinilunga + ambient ]

[© | 1 1 1 1 I 1 ] 1 1 1
J F M A N J J A 8 0 N D 7

98 Mwinilunga (smr=1)

average T(°C)= 19.8 ,average ambient/case RH(/)= 5% / 60
s.m.r.= 2 sbuffer{kg/m)= 20 ,half time(days)= 144
RH(Z)

100f s Ccase
L Mwinilunga + ambient_|

Q 1 1 | I Il 1 1 b1 1 |
J F H A HH J J A S 0 N D 3

El 9a’ Mwinilunga (smr = 2)

HE e BEABIC OV TRBR LT b VWO T, BFHiEd 2\ VI EFHENEE
D0% %A IR B 2AGHOFMARH > THETH S ELbH, vYiav
— v aVvhbliNA Lo VI ab—va VTRERYy —AD EFRN £ 1/day &
L, AEAOHRBGERIZL, 2& L. HEXOR 20kg/m? & L7
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average T(°C)= 19 ,average ambient/case RH())= 50 / 51
s.m.r.= 1 ybuffer(kg/m)= 20 ,half time(days)= 87
RH{%)

100] s Case
N Salisbury + ambient_|

a1 1 11 | | RN TN TR M S
A D

8b Salisbury (smr=1)

average T(°C)= 19 ,average ambient/case RH(J))= 50 / 51

s.m.r.= 2 ,buffer(kg/m)= 20 ,half time(days)= 173
RH{%)

100] = case
| Salisbury + ambient_|
--——i\’ 1
SUL/.—-_.— '*l\.\_.\\ *’.’,‘41

L \+\+\ ; .
L

8h’ Salisbury (smr =2)
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4. BRy - ARHENEEOHERC LAY I.v—-Yav

average T(°C)= 25 ,average ambient/case RH(’)= 43 / 40

s.m.r.= 1 ,buffer(kg/m)= 2

yhalf time(days)= 44

RH(Z%)
100 = Ccase
N Riyadh + ambient |
R /\>
S50 *::: p
,,___—.—’. -\.

J F H A H
B 9c

J J A S O N D
Riyadh (smr =1)

average T(°C)= 235 ,average ambient/case RH(’)= 43 / 40
s.m.r.= 2 ;buffer(kg/m)= 20 ;half time(days)= 132

RH{%)

100 = case
B Riyadh + ambient |
q A
S0 Sty / .
. et " — / - y
. \.::7?*‘/-/ )
- -

o | i 1 | | | | 1 | | 1
] F W A ¥ 3 J A S 0 N D J

Bl 9¢’ Riyadh (smr =2)
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average T(°C)= 18,5 ,average ambient/case RH(%)= 56 / 55
s.m.r.= 1 ,buffer(kg/m)= 20 ,half time(days)= 90

RH(%)
10 » case
. Perth + anbient |
- -
; 4:4/'“\&‘4.;§.~ —_
503" N~
i 1 ) 1 1 1 1 | | i

J F nm A N T T A S 0 N O J
Bl 9d Perth (smr=1)

average T(°C)= 18,5 ,average ambient/case RH(%)= 56 / 55
s.m.r.= 2 ybuffer(kg/m)= 20 ,half time(days)= 180
RH(%)
10 » Ccase
| Perth + ambient |

. -

- TN

0O 1 i 1 | I I I SN AN N B |
J F H A& #H J J A S 0 N 0 7

Bl 9d’ Perth (smr=2)
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Bony —ARENEEOHEMC LBy s ab—vav

average T{(°C)= 20.5 ,average ambient/case RH(%)= 67 / 49
s.m.r.= 1 ybuffer{kg/ml= 20 ,half time(days)= 83
RH(Z%)
100] s case
Ch'ang-sha + ambient_|

] F m A H J J A § 0 N D 7
9e Ch'ang-sha (smr=1)

average T(°C)= 20.5 ,average ambient/case RH(%)= 47 / &9
s.m.rr.= 2 ,buffertkg/m)= 20 ,half time(days)= 166
RH(%)
109) = case
| Ch'ang-sha + ambient |

- ——— B

\’._+_—+-—‘"+
- . [ P e
———, - .
-

J F® A W J J A S 0O N D I
Bl 9¢’ Ch’ang-sha (smr=2)
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average T{(°C)= 15 ,average ambient/case RH(%)= 55 / S5
s.m.r.= 1 ,buffer(kg/m)= 20 ,half timeldays)= 109
RH(%)
100 = case
N Edinburgh + ambient |

- /

g
~—. . L 3
50, T / ]

' I T SN N SR TN NN NN NN S WO
I F M A MW 31 T A S 0 N D 1

gf Edinburgh (smr=1)

average T(°C)= 15 ,average ambient/case RH{(%)= 55 / S5
s.m.r.= 2 ,buifer(kg/m)= 20 ,half time(days)= 217
RH(Z)

100 . case
- Edinburgh + ambient ]
i /N ]
s e ./-/‘"‘:l‘:.\.;l

— \\}

. I TR SRS (NN W (NN (RN NN AU B B
I F W A H J 7 a4 S 0 N D 3

9f' Edinburgh (smr=2)
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1. RRy ~ARNHENEEOHEBZ LIS 1. V- av

average T(°C)= 15.8 ,average ambient/case RH(/)= 55 / 55
s.m.r.= 1 ,buffer(kg/m)= 20 ,half time(days)= 104

RH(Z)

100] e Ccase

B Paris + ambient |
+
L . */ N
= e~ -
-/./-/ \-\'\
50_'\.\. ' - \ o 4
#

4_/"’/ +;|.

O | ] ] | | I I | 1
JFH A H J J A S 0 N D 13

Bl 8g Paris (smr=1)

average T(°C)= 15,8 ,average ambient/case RH(Z)= S5 / 55
]

s.m.r.= 2 ,buffer(kg/m)= 20 ,half time(days)= 207
RH(Z)
100 s case
Paris + ambient

90

—t

_\-—-—-74/"
e o

4———*—"/

-/"—'iuN —]

+,

-

4
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K 8g’ Paris (smr=2)
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average T{(°C)= 19 ,average ambient/case RH(¥)= 55 / 58
s.m.r.= 1 ybuffer(kg/e)= 20 shalf timel(days)= 90
RH(%Z)

10 s case
| Suchow + ambient |
= /q. =
i e
B e N
50\ / \_-

0 1 1 | 1 [ (- I 1
J Fn A H J J A S 0 N D 7

Bl 9h Suchow (smr=1)

average T(°C)= 19 ,average aabient/case RH(/)= 55 / 59
s.m.r.= 2 ,bufferikg/m)= 20 ,half time(days)= 178
RH(%)
10 * Ccase
N Suchouw + ambient |

S50 -

A
J F nm A ¥ J J A S 0 N D J
El 9h' Suchow (smr =2)
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average T(°C)= 21.3 ,average ambient/case RH(%)= 42 / 41
s.m.r.= 1 ybuffer(kg/m)= 20 ,half time(days)= 80
RH(Z)
100 s case
Bourke + ambient_|]

s |
50 V/{i:,,::tza

J F M A M J T A S 0 N D 7J
8i Bourke (smr =1)

average T(°C)= 21.3 ,average ambient/case RH(%)= 42 / 41
s.m.r.= 2 ybuffer(kg/m)= 20 ,half time(days)= 158

RH(Z)

100 = case
| Bourke + ambient |
L -
50+ /\ +\+ -1

# T+,

—/,4/-/"‘"'—'_—.;’*\ ]
\'\4»_,_;

O 1 | ] | i | 1l 1 1 | |

JF N A W 7T J A S 0 N D 7
B 9i' Bourke (smr =2)
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average T(°C)= 19.8 ,average ambient/case RM(%)= 37 / 3¢9
s.m.r.= 1 ,buffer(kg/m)= 20 ,half time(days)= B6
RH(%)

10 » case
N El Paso + ambient
50| e -
».
P
-t *\\4/ AL, §
[ 1 | | | i | 1 | i {

L
I F M A H 1 I A S 0 N D 1
9j EI Paso (smr=1)

average T(°C)= 19.8 ,average ambient/case RH(%)= 37 / 1%
s.m.r.= 2 ;buffer(kg/m)= 20 ,half time(days)= 171
RH(A)

100 « case
» El Paso + ambient
SO S | Sy T
-h._NN - /.__-«-——' N
___/*/#%4.\ + /’ \+< 1
| i 1 | 1 | | | | 1 1

J F M aA ®W T J A S 0 N D 7
B 9j' El Paso (smr =2)

181



5. &

E-2

FHADBORE,IOHBBEREXIHFEL, K LHEEOREIC & - TEEE/L
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A Study of Natural Materials as Rh Buffers

and Application to a Showcase
KamBa Nobuyuki

This study was conducted to investigate alternatives to the relative humidity
buffers used in an enclosed space, such as silica gels and Nikkapellet. Various
agricultural products and also some industrial products were tested for their
equilibrium moisture content, their specific moisture reservoir, and their response
time to the change of relative humidity in the environment. Some of these
materials were applied to experimental showcases, and the specific moisture reservoir
was deduced. The result of a series of experiments showed that the agricultural
products may be applied to showcases as a relative humidity buffer, but that the
specific moisture reservoir should be studied with the relationship between the air
leakage rate of the showcase and the response time of the buffering material.

Futhermore, a computer simulation of the relative humidity change within the

showcases has given varying condition.
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