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An Indoor Humidity Fluctuation Model in Consideration of the Moisture Transfer
on Interior Surfaces and the Verification of Its Accuracy

Takayuki Hosokawa, Tetsuo Hayashi and, Akihito Ozaki
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Detailed equations of combined heat and moisture transfer have been proposed to analyze
temperature and humidity fluctuation of walls. They are, however, too complicated to apply to
transient room temperature and heat load calculation of multiple zone buildings. Therefore we
proposed a simplified calculation method for sorption on walls. It is necessary to confirm the
predictive accuracy of the indoor humidity when the simplified calculation method is applied. This
paper describes that the indoor humidity fluctuation model applied the proposed calculation method,
and the predictive accuracy of the model is confirmed by the comparison with the experiment. The
experiment was carried out in the model house where the building materials to regulate an indoor
humidity was set up. The measurement and calculation values were agreed and the effectiveness of

the simplified calculation method was shown.
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Fig. 1 Schematic diagram of proposed method
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——0bject Room2—Annex ——Cavity of external wall

’_‘40 -_ oAl
ot
2 I
2 L
S35+
o L
o
E -
o -
=
= 30
0 24 ) 72 96 120
Elapsed time [h]
Fig. 6 Transition of room air temperature
60 —0—0Object Room2—Annex—2—Cavity of external wall

(9%} N B~ D W
W (=) W (e} W
AR NN NE NN ANEN

Relative humidity [%]

0 24 48 . 72 96 120
Elapsed time [h]

Fig. 7 Transition of relative humidity
—0—0bject Room“—Annex—"—Cavity of external wall

[\]
W

[$°}
(e}
T T T T T T T

—_
N

J—
o

Absolute humidity [g/kg(DA)]

0 24 48 72 96 120
Elapsed time [h]
Fig. 8 Transition of absolute humidity

4. RBER PE T 5, FHUIE T o 22 5UR EE /3 AR OREHER 72D
Fig. 5Ic3—3 ¥ 2 54 MM OERENUFEREE  RA30.216°CTH Y, BENZECULHIICHF S
ot £7-, B, g, AEEhegosegpEgs T0d, BEROFIEOZEKILELEITTT %KL
% Fig. 6, HAXHRELEB % Fig. 7, {xHR /e LB #Fig. (R Y, 1HOLBIEIIMAR4~10°CTH S, Fig. 70
8127, Fig. 6D BEMNERIRE LM L7y FHRELE T, Al=E28~20% O TR s LB L



MK B K A

P R204F

HOT 5 & 208 W 390

TWBDIZHR LT, JERIZ2~9% L& OB TFECH
Th b, WIZFig. 8OHxHm LB Tlx, FBEOLH
MR X< 2~6g/kg(DA) 2 DIT LT, BiEITIFEAL
BT KT H 2e/kg(DA) DL EHIFE T LAV, &
ELEAIEOENEXRREZITZEALE—HLTWD
WChHb b, MELENIIRERENELTVD,
ATEE OMERHRE A BN IEF I/ NN D DRTE O]
KEF/DPSWEHRITE S, F2, AIEONEEZT L
I TTETWDLDRMIE L2V DIZX L, JBEEICIE
RSN THDLNN—IF 2T FEHELTND, I
ST, BELAEORELTOAER T, "—IFaT
A NEMOFTEBEICE A D EEZ NS,

5. BT EEDOFEE DKL

5.1 FEEH

FENBELTET L~DANZ, BEOESIEE,
N—=IF =274 MEMORmIEE, A=l KOS EEH
Z2f@ OMXHRE, BEOMKEOREM TH S, Hh
I, EEOWE, N—IF 2T NEMREOE KR
Th b, HRICEDKERBEIIEE LATE, FEL
SIEE 22 JE O 28R IR HFAET D 720, JE Lo k& o
PMRIEN S, FH BIBERERNLRAT D LK
TE LTz, K BERIIX MR ER . % 5W/(m2 K) &
LT, (17D LewisDBIR L 0 i B HAED Ky is
ERaERD, KA L VKR T v x VHEHED
RNBEER WL TRD D,

af = L 17
C
-
axX 9X 9 BT
a’:a;a—:a;a—a—p:a; e (18)
2L Py
ma

T, pul TV EROLE, m TR,
mATZER DL 3 F T D,

FHRRE IR ITHE L R 1R & L, 2EEORENE
EEBET NV EZOF A EEERRE 258 L
T-5A &, BER o GR(3)DHEIH) % MHE L 7=
GOREZAT S E o, BERWHOR A B8 L7841,
FEER O FZ X —HEERTE CI AV LD 1R
ELTEEBRET S,

QEDENBELTET N EZOFEHA LSS,
NR—=3 %2 T4 NEMEHOEGKROMHEIL, FHE
eI IR 2 15y & L7z & S SRR AR 1R o K oy R
T VEENS, EN LA BN EEZEK DK
RTFovvy Vbbb I —HT 2l NI4T0 =
Tl X o TRE LT, FOREOMXRE1152.5% T
b5,

5.2 BIEELAEEDHLE

Fig. 9, Fig. 1012JE=, #MERZEE, [ii= o Rl e,
BERWHOR 2 B8 LT- A &, R U6 o RS
Faomd, ORI E R @ % 7~ 9, Fig. 9
TIHORHI EE 28T, Fig. 1013 5HE AT Ch 5, BEIK
DOWHOR A R L, #R1 L 2 KESBEB ORI L -
TIREOMELE 2 L7856, £ O EIXiE
LA EEA LRV, 5HIT13~16g/kg(DA) O#iFH T
L, 1HOE&IRIIRAKTH 1gkg DARETH S,
—75, BERWG LA B LSS, BE LS AICk
ANURRZEROM R EATNII R E < 725, 1HOLETE
1X1~5g/kg(DA)TH Y, JEEL D HETHY, FHHE
TE DM X IE L 0 b 2RIz E D, Z0zE
K TH11gkgDARETH D, 2 D & TFIXHLE
7113.4%RHTH VD, 2E L I-BERR AR O 5315
HEEAVIUESREMOFEICE W T L EHRRAER
FOTRRERENGELND,

BECRWR O 2 5 18 U= FHRIC RV G, FHE R MR
1y e LIEBEA LI L L2EE TITERER RIS
E & A EEITR LI, FHEREHIEI R 2 1R & L7
A, WORE, BIRESIEITNEVR, 15 HEO%5E
X0 MR E T0.2g/kg DA REDENAEL TN D
DHTIH D, $-EET DRERTL R B o 5 FHRE L
HRRREC L 3, EE—EohhERT,

6. #& B

ARFSCIE, BT TR U 72 BE (R iR oo i 5 55Tk
RV ENBEABIT T L &2 OFHEGTIEIZONT
WATe, Fi, FHREM A ERE L EREFFEAND
MEAEZRE L, BREZRICENBELTTT v
ZHAL, WEMEEFREEOERIC L 0 2O EEE
AR LT,

N 2SR O BRI — L 2 e T g, BN
BN AEHE B O— BRI FRERE L TERIND,
Il x, BHEOWHBIREORE S EE L CHIH TR
R UTZARGRT v v )V EBRE 1) & 2 BERUE i o>
G EEEZ WA TIE, KORT 3 v L L HERHE
FENIERIERER TH D720, ENRERITIERIE T2
XL LTEEND, LER-T, BERLZEROMY K
LB Lo CTHERD DLEND S,

FERBEWFROFEIINA—I X251 N 23R E
L, +ICBEM LB (MRE420.071E/Mh) FE2E3H
W D BN FE A EhHE 21T - 72, IR B) )N F—2%
a2 R TR RO JEE & RS OfHE AN, =
WEHEANS—I %2 T4 NEMOBERETIIREL, B
RERIAEBHOFTETIID R oT, 2O LN
JEEDOWBELBN N — I X 2 T A B O WL IR
LD bR TH D Z L BERTE -,



391 BERIL L & Z R L 7o RN AR € 7V & Z O EE D IRGE

N
[\

—_ = — TN
[SO I N o O
e

—_—
(=)

—Measurement —°—Proposed method(1 miny—2—Proposed method(1h)—"—Ignore wall sorption(1min)

Absolute humidity [g/kg(DA)]
[*)}

(e}
)
=~
~
oo

72 96 120

Elapsed time [h]

Fig. 10 Comparison of measured and calculated absolute humidity

W
W

——Measurement —°—Proposed method(I1 minj—~—Proposed method(1h)—0—Ignore wall sorption(1 min)

A B~ W
S e O

W
W

Relative humidity [%]

W
(=]

Elapsed time [h]

Fig. 9 Comparison of measured and calculated relative humidity

FENELEE T V& RO FEERICHE A L,
WA & R 2 e U7n, 7z, BER RO & 16460
L CENIRE OZLEHER L L TR & D kRS E)
DI EER UTZF R & bl U7z, BERW R &
BIE L2 G O REEITIEHRE R<—HKLTEBY,
TRZE U T BEARIR O o 1 5 3 RE N ERAL O RIC R
WCHERICM A S 52 L 2GR T& 7=, 5 A MOHIE
HIE GRS O f KR ZE1T1.1g/kg(DA) TH - 1,
ZOLEDMMIEEEIT3.4%RATH ~ 7=, WL EN
LV DR BAEL LN TEY, RAREITEN
TR TR 36 LTz,

BEIKWY 0ROl 5B 4 MO - 3HE T, EBRolE Ry
MR A DS R B A 14 & L72aG, M
MoBEmy I 2L —a  THOSLD IR & L
TG A OFFRE R A i Lz, WEOFERBRICE N
HIEEAERLNT, RRi2£130.2g/kg(DARE TH
STz, PEGE U T BERWL HGE o0 11 5 ot B LR SR s R e
MR L AR R RIS K E @34 Uirny,

] ¥

AWPEEO—HIE, 21 COET v 77 & TfEER
BUEZERI S AT OS] (HLR Y — & — o I,
TUNREFER R OB FHREIKICEL 20T
HbH, TR LTEHOEZ LT,

2 E XM

1) #ilx1¥, SMASH for Windows ({EEHEEMFHR 7 v/
T L) a—YP—~v=a 70 MEEN EEEEREE - B
VX —H#E, pp.107, 1999

2) FARRG, K BT R & 5 R L BV R LR, 5 21
B R A, pp.55-64, 1991.8

3) EHHIAM, FEFER, KEL : ZIEEOR - KRR
BT 2 ZAERE OB 7 — Y =8I X D FRE,
ZE5AANEN « B TR U4 No.46, pp.21~30, 1991.6

4) EREQ], FREES B KRB R RET NV E VT
FEPIRIBEOM S > I 2 L—3 3 0, AARBEES A
A4, pp.921-922, 1987.10

5) ZULBER, RAARMET  SENEFRIEIC L D L8 RO IEE F
B RNER O & DI ORRET, A ARG 2
FHER IR US4 No.366, pp22~32, 1986.8

6) LEEM PR CHEZOMK L ENIRE, 225G -
AT, Vol.54 No.11, pp.13-19, 1980.11

) AT, AEOR, R, NEBE—, SpREEE] K5y
KT v ¥ MIZES S BERANRE I 2 WHOE O i 5
FHREORE ZHEEREBEFHR~OBEHLZ WL L
ENREOWMILEHET LV 20 2, ARG FEET
FafisCHE, No.573, pp.47-53, 2003

8) Akihito Ozaki, Toshiyuki Watanabe, Tetsuo Hayashi
and Yuji Ryu : Systematic analysis on combined heat
and water transfer through porous materials based on
thermodynamic energy, Energy and Buildings,
Volume 33, Issue 4, pp. 341-350, April 2001

9) ZeSEAN A TRk - SHASE-S 116-2003 ~ L—
A RN T B 28R ORI E Y, 2008 4

10)JIS A 1324 : IEEHTELOBIRILAE S, 1995 4

1DBI AL, TR —, F)IERE, BEBACR : g oy 5 2
fi, HLEE, 2001





