2026 41

CONIIOR STy 3 el ke
— iR DHEHEE K OS50 2 WE iR —

Ll BT - BHOIERT - RE BT IR #ATT
e FEH - DR HARSE

1. ZLBIC

20054E D FAL A F L 4xBERY . AL OB - 1S X 2 AEMABLHICE M ST E 72,
Btz F Ly BIU 70 Y HFC-134a ¥ &5 2F 2 — A4 Sid. ABLUBRE~D
BLIE 2 5 20254E3 FICHGE T & 7 o 720 BUE. AW REZ2 UL T oA & LCid, 7 v
fEANVTINEFRETET 7 A r—2, BIL7R YL Y2 FRETLTVT, 2 &LALCA
(R BILIRFEAT ) VDb, INSOFEHIBRUHBTIENTH L2, TVT%
W TRENEEZ 220 BREDREDH LTIV TH, AERLAGEWE 2 THoE LTV
720, TFa2—ASORBELTHVWEZLIZOWTIEENKRINTWS, 5HKORH
By 7 B - FERRE LT ALFEEH F M L 2wz AWt S o BSs Ko S Tw
%o

DX REENS, Fa LR A L IR R R S 1E H L, AR
R CTEEY I BF BBRE E 4T o T & 720 {REEHIHEEALEE T, ALB S L
22 AZ0CITHRO T LITX D, A5 DEREIZ L o THLRYNHBEZO0CHE T THIM S &
bo ZOMIRICE > TRMAEFERHEME T 2HS V0 HEEWSEL T ET R EEZIT) .
AFETIE, Fil - BERICEE D HIHBEZALIC X 0 ARMAWHGE L T 2 0% B o,
KM D EKRFNNG U7 AEH 2 R %2 17 ) SIS 5,

STHB SV IE, FREAIRESSC 2 OMEEA TIcB W T, — OB LEE I S h b
CLERHEL TS, COMEERE 2L, REHENRELEIC B 2 BE SO RELIC
Lo T, AFLEOKRN - HUTFEE L COBHWREEIVRIZE NS, MR AR & Hi% 5
BV TINSOREIHEES IUE, K. B KA. &, BREoRakE % ELEAME D
SHER SN B MG, KBl BELSO LM ~OATEOBHILR LWL b, 2 THAE,
TAIIMAERNR L LB R AR L OB - B UFEORBICIY ATV S,

& A THBEEALIZ L o T, MIIMHHT 20D D 50 £ o T {REETHIEEE R O B
WY B EE AN TH D, L L, KIS T 25 KEOLII Y7257, 22T
Felx, BUETH TR EIN TV 2B OFMIZONVT, FH &K T 2 A0 2500
AT o720

2. BBRVBIEREICONT

SCAL S A Wy o i BE ) A AL B T TRLEE - PR BEZARIC & B LB DI & B 7212,
MEARZ 2T T - ) Ehm L. A OIS U TEKRS—EE %5 & 9 Wk 2 il i
LTwao AMIZBEL TIE, PSRRI K2 HFHI SR Tw b, TERIISREAE S

B [ WAL 7S veas s N PR



42 W BT BEOIERBRE BT BE A ER BN Ok R PAFRLY: No6b

NDHEMERLZ Y, AKIIDREETH27-20MEP LT LILEL TV, AKOMREIC
KT B EARKEHINC OV TIE, MY AYFEERE B T CORMNZ T > TV A A% I - R
% RIS BAL S B E DO ERBEIZOWTIRIE D v, 22 THA L, B - EE
ABIZRE S AR O il KR b 2 513 4 720, KREVERAM & B RKEZHW5H S 27 4
RIS L 72

IR - BB O I212 ESPEC #1182 ARL-0680-] Z i L 7=, BmEMEICIZ, Birkts
BT K AUW220 % [E IR ERAE P REE L7z 2B, B Ea il g OB ARERHE & H i
TEVRAEAMCIY B3 2 & THELZMERZEZF 720, BT REOFRREZ BERE AL Tl
AR RLER L 720

SEOFHITIE, K FEE37.69 g/m?) B X OFEEMK (FEE40.78 g/m?) ZHWVi. %
AEEACIE, BT RBOSMHETH S 0.2 mg B XKW TTRER KE S 2 EE L.
4 gBEOEREL LD LHITWYHL, GHUARICHKETE 5 X9 FHERITI T L 2. EiRMEN
DOIREE - JEEIZDOWTIE, SENSIRION 418 SHT-75% v C ik B 7 38 o 55 PR 5 3R 35 % 0 5
L7z MREESMEIE, RPN L2 B T RO #GEE 2 £ /8 L. 20C. 30T, 40C B & 45T
DAGAEE Lzo RSN, ERE O IR #E P CHIRAE O B B TR 2338 L 2 WP T 5
$HEEE35% RH 20 590% RH F THIXRES% RH A% E L. 7H2%MEE Lze L7zt
TARGHCIE, REAGIEB X OB 1250 08 5F 12DV T, iR - BHRFFOHIE 2 17 -
720

¢ KL, BEIRE20C — O F CTHK 2 AHAHEEESS % RH 22 590% RH~NZ T v 7
RIS L, F 728 E90% RH %> 535% RH NG L72BROEREILZRT, mE*AH
95 L, FARRIZKRG 2 - i L, ZOEEIZERLPICAT v TIRICEL L BEEERE,
BRI AR 5 L ERZLIINIUR L7z Z O EOER % UIBEICB T 2O V- F &
& L7zo K2R OB A & BERIF OGRS & TR ORE R T, 20C 5 Cld A - B
REDWIE - EROZALICKE 23y, —F, 45T - MRBE70% R HELF Tld, Ao
FERIZETHMT 250 H 572, Zhid, OO 2571 ¥ ZIRET 5 b0 L
MENb, SEOFHFETIE. FIMKICBTLREEHFHEEOZLZITRT LI L2 HE LT

100 4.8
80
_ 4.7
Z 60 C
i O
Z 3=
540 =
4.6
20
R
0 45
0 1000 2000 3000 4000 5000

B5RS [min
1 RO FPAAIE20T I B 5 IE & B 0105 M EE R



2026

E=[g]

F2(g]

4.8

4.76

4.72

4.68

4.64

4.6

4.56

4.52

4.76

4.72

4.68

4.64

4.6

4.56

4.52

ARKO P EKFITONWT

43

H3 MO FFHSIREASCICBIT 510 & E&104 B S E O %

®
o}
(d
o ©
- o
O.
o
@
]
®
©
® ‘ og:B .B
*%%RZOOC F/m I ,m
0 20 40 60 80 100
HE >R BE [%RH]
B2 MHEOFERIRET B 5 IR L BR105HTHo MG
)
®
@
®
)
e
)
q &
)
@
® | oRiR emE
HE#R45°C
0 20 40 60 80 100
HE I B [%RH]

BYL R BROTRECICK S 28I b 0L LT, SO TRELERIT 5.
20C - 30T - 40C - 45C Sefh T b NI IRIEE & ERZLO AL S AR - A
SHRIEAEALIE & & T RAAE OB E 720 RO E FIIZ OV T v, BB
R

3. AEHRICONT

P45 & O5A & # 7z Ar B SR O HEB O RO T & OV TE R % 105TC TH M S & TR 72
Mgz EE TR L, WE L7242 DR HEO S EREIEE L LGKREREORZIER L
720 TOREIIT, GKREWPFE— (FHNIT~12%) & 7% 25ME - BEOMAGDLEZ KD,



44 W BT BEOIERBRE BT BE A ER BN Ok R PAFRLY: No6b

20°CE SR
¥ GOLGSE-7x’ - 8.6014E-5x7 + 7.34M40E-3x + 4.3754F—0

475 | 30CiiLlgh gk /,_.f.‘
¥=21781T 3 1LS4MT &2 + 3501477 3x + 4.4419F—0 /g x
40°CAF il dh R d
47 ¥ = 4.756SE-7x - 4.9089E-5x7 | 3.9935E-3x | 44617E10
— B ELaotig e b )
ne v S.6100EF-7x%- 1.2583F-4x7 + 8.7351F-3x + 4.3575E+0 /_(" 5
M 165 8
4.6
®20°C 230°C
1.353 L 40°C ~45°C
4.5 Ladd
() 20 443 [S18] 8() 100
FxHEE [“RH]
X4 AR L ERoBR K]
4.2
20°C &M
y = 3.3040E-7x3 - 3.6862E-5x2 + 4.0488E-3x + 3.8794E+0
30°CE R
4.15 y=6.1890E-7x3 - 9.1467E-5x2 + 7.2488E-3x + 3.8122E+0
40°CE 14 BF
y = 7.0504E-7x3 - 1.0586E-4x2 + 7.5099E-3x + 3.8192E+0
A5°C 14 BE
4.1 y = 9.2920E-7x3 - 1.4304E-4x2 + 9.4669E-3x + 3.7833E+0
=11}
e
L]
%405
® 20°C ° 30°C
4
4 40°C s 45°C
EF 01
3.95
0 20 40 60 80 100

852 B [RH]
K5 MR L EEORR [SERAK]

CIHSDIREE - WEOMAG DD O P ERFIMMEZ R L, MR N7 27z, Hifs X
OFERMOERFTINL, O - MEEFHPHNTIZ, WK E DA L TIITHEMRI 22
b2/RL7ze 2 OMEHIRTIE, ARFHEAMISHHEDO I AT N TV B IR ZR/RT 2 D
DEWEIND, T72. ZD20~45C OIMBEFIRIZ BV TIE, ARIZIRE B2 - TREIC
KW TE RV ENDRDL, Tz MK D S REIRO T DY — I L THEARR)
B R BMINIC D o720 TR E D B RERD S5, FEDFHE TR E HALIRDH 72 ) D
WAHER DL V72012, WKRIDHVWHDEEZ LN,



2026 ARKO P EKFITONWT 45

100
ﬁﬂ(zg 12% o
SkE 1% ——
80 JEkE 104 ..
SKE 9% A_————-~“””/4
Z 60 JBkE 8 e
1
o §7k$ 7% e —
?é 40
20
B
0
15 20 25 30 35 40 45 50
BESRE [C]
K6 Mo Pt g
100
Eﬁil%___—~—-~’~'—h___*
akE 11% .
80 —

k4
6 EA@JL__—-~—*“””””A—_—_*

z
]
& 40 akE T4 —
& -—

20

ERR
0
15 20 25 zo 35 40 45 50
_L/mlr_ [O

X7 %%ﬁ@$%ﬁﬂ$%ﬁ

4. &

MO EREMBORM Z BN E LT, RE - BELC L 2o EE2b e ABE!
WY 2720, HILEEES X OBETREZHOEERHN Y A7 225 L7, ToE, il
EWMﬁﬁ@ﬂﬁL WO EREERENT A2 N TEZ, SHOFHITIE. BTRESB
X OVEIRE A oI - W re Il t@bf‘MET%&mmﬁ%ﬁﬁmiéhto%wtb
BONTEREMARD . BFHPHICR SN D L otz SHOBTRIEOWLEIC LY HE
A OWERDF AT NS o S ERIEEELEANOBH % % 2 5 54121%. 60CHHEicBlT
L EKFRE OIS EETH ), CNISHOBETH S,



46

$_

W BT BEOIERBRE BT BE A ER BN Ok R PAFRLY: No6b

BEXH

) Al B RN D A R TAE  BAL A FOVAEBEL EOBOI0ED K, RAFER. 55,
37—-45 (2016)  https:// www. tobunken. go. jp / ccr / pest-search / 2025forum / 2025forum. html
(2025411 H 21 H 2 1)

) EHLOIEFR, TEE B LR fEEE, R IR, BB BT R OREE. e S B S
VR EE R L 720 LR (2 X B ARG RS INE R U oM (1) — SRR 0 FFii—, R
iR, 62, 13-33 (2023)

) BRE . B R, ek WEE ik SEHL SEOEL ORI Dy B BE R S
MR EERI A L 72 EAL IS X 2 AR R S oW (2) —BRIUAROMR & BEEY~0
WHEOBE—. PFEFE 62, 179-192 (2023)

) A LT W I MBI R 04 L The s (9) B X ORI
X% h e, HAPEP#E AR 47(12), 507-511 (2019)

) I WS AIRKICBE S AF%E (9H) Ao EUKE, M sEHEE. 15(10). 674-676 (1961)

7 — F BRI EMLEL (Humidity-controlled warm-air treatment) ; #igEE#I# (Control of
temperature and humidity) ; i &7k (Equivalent moisture content) ; fl#& (Japanese
paper)
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Equivalent Moisture Content in Washi:
Measurement Results for Commercially Available Kozo
Paper and Mino Paper

KONDO Shuhei*, SHIMADA Masanori™, FUITWARA Yuko™ *,
FUJII Yoshihisa® *, SATO Yoshinori and NIKI Manami

In recent years, humidity-controlled warm-air treatment that does not rely on chemical
agents has gained increasing attention. Considering both its reported inhibitory effects on
fungal growth under heated and humid conditions, as well as the established insecticidal
conditions achieved within humidity-controlled warm-air systems, the method shows promise
not only for pest control but also as a potential sterilization technique.

If such effects are verified, this technique could be applied to small cultural artifacts.
However, Buddhist statues, paintings, and other works composed of complex combinations of
materials—such as paper, glue, wood, metal, lacquer, and pigments—require a range of
verification tests tailored to the thermal properties of each constituent material.

As an initial step, we focused on books and related materials, which are composed of
relatively simple components. During treatment, paper may swell or shrink due to
fluctuations in temperature and humidity, making appropriate humidity management essential
in humidity-controlled warm-air treatment. Despite this importance, data on the moisture
content of washi (Japanese paper) remain limited.

To address this gap, we constructed a continuous measurement system using a constant
temperature—humidity chamber and an electronic balance to automatically record weight
changes in washi under varying temperature and humidity conditions. Using this system, we
measured the equivalent moisture content of two types of commercially available washi.

*The Kansai Electric Power Co., Inc
**Graduate School of Agriculture, Kyoto University
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