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Changes of Indoor Humidity in Various Living Spaces*!

Fukumi MAKI*2 and Tsutomu AOKI *3

The changes in temperature and humidity in various living spaces were observed for about one year. As the
windows and doors in any living spaces were mostly closed from 9 : 00 p.m. to 6 : 00 a.m., nighttime changes were
small compared with those in the daytime, so that the humidity conditions caused by the interior wall materials
could be easily determined. Thus, we went on to compare and examine the changes in temperature and humidity in
various living spaces.

Result shows that in rooms in log and wooden-houses, the average nighttime humidity was 55-70% throughout the
year and was comfortable for the inhabitants. On the other hand, in some of the reinforced-concrete-building rooms,
the average humidity varied from 38%-78%, a considerable change. And it was also made clear that, when the
inhabitants were in, the rooms were kept comfortable with 57%-72% humidity, for some air-conditioners were used
and so on.

Keywords:  log house, wooden house, reinforced concrete building, various living spaces, indoor nighttime

humidity.
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Fig. 1.

Log house No. 1 used for the experiments.
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Table 1. Outlines of the various living spaces used for the experiment.
Room floor Interior Wall Materials and Spaces Airconditioning
Ollglslﬁriged Location | Construction and Volume — and
g Direction Floor Wall Ceiling Heating Equipment
Log house Harima<ho. | Wooden First Floor, ) 3 ) »| Air-conditioner,
No. 1 HyOgO two-storied house | Northwest 324 m'| Wood 131 m*| Wood 35.8 m’| Wood 131m Oil stove
Log house Hirakata-shi. | Wooden First Floor, s 3 ) »| Air-conditioner,
No.2 Osaka rwo-storied house | South 198m’| Wood | 78m’| Wood  |284m’|Wood | 78m’| ¢ o
Wooden house | Ukyo-ku. | Wooden Second Floor, . . o] o , »| Airconditioner,
No.1 Kyoto twosstoried howse | North 215m| Tatami | 98m’| Soil Wall |276 m’| Wood | 9810'| (3} ghove
Reinforced Reinforced . - . .
2| Cyuou-ku. Sixth Floor, 5 . +| Painting s »| Air-conditioner,
concrete building corcrete Q3’| Tatami | 97m 286 m’| Concrete | 9.7 m’|
Nol Kobe building (10F) South Wood QOil stove
Reinforced Reinforeed First . .
a3 | Yodogawa-ku ,| Plastic 5 »| Gypsum »| Central heating
concrete building concrete Basement, (1048m’) . 41.9m’| Plaster |64.8m 419m :
No.2 Osaka building(2F) | North tile board and cooloing system
Reinforced Reinforced . . . .
25| Nada-ku. First Floor, )| Plastic 2| Gypsum »| Air-conditioner,
ﬁ)é.\c?fete building Kobe %(l)nrﬁrie;; ) Notthwest 575m tile 24.5 m’| Concrete |465 m board 245m Gil stove
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(O : Log house No. 1, > : Wooden house, []: Re-
inforced concrete building No.1,

A Reinforced concrete building No. 2, & : Rein-
forced concrete building No. 3)
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Fig.3.  Relationship between humidity and temperature in
various living spaces in the nighttime.
(O : Log house No. 1, <> : Wooden house, []:Re-
inforced concrete building No. 1,
A : Reinforced concrete building No. 2, & : Rein-
forced concrete building No. 3, two-point dashed
line : the relative humidity range — 50-70%)

Bi33B7~552% DEEATK I BT 5., — 74,
HEELEFITDRATWALRCE 1 DEZETIE, B
ik, F7REOBONOE, RETBELRLOPE
XD, EEIXI0~22C LBV, BEI343~76%
EREERT S, $/2, BHEBAEESHROAMN
PHAYL, RFBREITPNARCEIDEET
i, BEIXI3~27CE & SICKECEBL, BER
21~36% L v, BRI OEERB IR RERICK
LBEMTbNSRC &2 Tk, BEIR21~27CE
BCTRELTWAY, BEIZI4~18% & T
V,

72RL, FOVWThORMAEZEMRTYH, KO2KE)
SO 6 R T TORMIIE, B F7oHBIR
P, FIEZEHREBLLY, BEROBRL R
W, IMBEELIRBRME BTN E ol £
T, AEBRTIR2I~ 62 RAMEERLT, 14
Micbl s {BEREZEORETF—% %2, 1CED
BE V=TGN, EREROTN—TDOEEE
ELREORFEZ KD, #E% Fig 312837, K
B, Olarzny 21, @Rurny 2, Ok
#, (ERCHE 1, AIFRCE?2, AIZRCES, =
S IEIR R D50~70% & FREFRRT .
BNV EVTZ AT Z 1Tk, KEDEE
0.3~328C, FIBEI54.7~657% ThHo iz, Tz,
BHEEVFHEEFEL2ToTWAT I NT R 2 T,
BHOEEIX79~331C, FHiBEII548~624%T
bolee TOLII, BEZBOE RELEDY &
{, BINTALIBWTIZFEREIHE55~66%
E, RELZ-BERETHS. AERZOKMICH
G HIEENE 3 ~31C, FEBEIEH5~66%TH o /2.

HERKTLREBEFCREN D LHE, KiR20~28
T, HxHBEDB%LU OB TRET 20, BE
BFEOWDBRINTR2IIBVWT Y, BHOBERY
U 28832 ET— 5 D04% L BHTH
2, KEREEOBN-REMNEVER SN

—%, RMICEEEIVBRCE 1 DBETI.
ER2BLTIREIRI2~20C, EHBEIRST~72%
Tholz. BEPSOBRBBIEH T WVPRETELY
EEZZRCEIDEZETH, \NHMIEZEL THRHE
RREICESLDIL, ENOEEEBHI 2L
Boahol, UL, Lk BEROERRE,
NAEETB L UBEEILLEORRKT 2 Lilfko
T, BEOELBEIIO6%DDT2% I EAL, BF
FAOEMI LI LITEESRE L L. B,
BOBBIC L 2ABEROWHBA, BRESEELED
ENBEO LA, BLIUBEZORTFLRLELL-T,
REFBTHL2CICERETLE, FHEEDHY
B H69% TN L 7z FB L UREITIE, RiE
HEBENIRETH L0, FHREHN7~23C, B
BEEI58%~60% L 22— E & 1 B,

RC#E 2 Tk, AHLEMIIBIIEZOREE
BHRZERFROBBREICLVIY PO — L ERT
Wik, £MrEL TCORMDIEEIZ193~293
T, FHBEII242~596%TH o7, E# (6 A
~8A) OFHIR~THR5IFOXEBRMTI, +
REEHRALLZBREBHMRICE T, wED231~
203C, EHREEIR474~516% & & B A%, FH# 5B
DEEOWEEILBICEREEY ERET 20, Hlo
I 1325.4~298°C, FHEEIX534~57.7% & B
EHRTKEL D, T/, 48 12H~2RH) K
&, PRBEARICE - TEMOREIIZ193~269
TEEWY, ZOHBREOERLAROXEL
ZFAHD, HIHEEIZ2~189gmiE 2 Y, FH
BIE13239~274% L D TEL 2 %, $E-T, RC
E2KXBIL2EHEE L FHBEOMMBRIE, KHMIC
BHEEFVARCEL LEELY, BECHLTH
EXRY OERERIE SRS, B, LAHOBER
EiZonT, BEROEXEPSHEIBMVATE L
MR, BEEBLOTKRGHEIRIE RV [
PECTRNEE DX EHOF Y BB X I 2[R,
a2 FHTH-0I) BB RPER V] &, $X
WIBEIEWC LA ERTEL L) RAEIB LA
pA

RCE3ICBVWT D, FME2EL THROREBE
EE)OXBEBLZT, S5, EMPLHoRET
WREOFHRICL T, EEIXILI~321T, FH
WEIX378~769% L 5 %, BEHITIX, B EK



20064 1 A

AHEEZEE BT 5 REOEIL 41

100 T
~ B L4
- .

e — d e =4 I P ) ——
H 535

000000 < < o
E e -t OOQ“ Vf Qo |
; .
£ e e = — . - I P 1 IR
T 4%

20
5 15 2 25
Tempersture (C)

Fig.4.  Relationship between humidity and temperature in
the wooden house in the nighttime.

{7 : Empty, @ : Occupied, two-point dashed line : the rela-
tive humidity range —50-70%)
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Fig.5.  Relationship between humidity and temperature in
Reinforced concrete building No. 3 in the night-
time.

(J: Empty in the daytime, ll: Occupied in the
daytime, two-point dashed line : therelative humidi-
ty range —50-70%)
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Fig 6. Relationship between absolute humidity and tem-
perature in various living spaces in the nighttime.
{O : Log house No. 1, @ : Log house No. 2, < :
Wooden house, [ ]: Reinforced concrete building No.
1, & Reinforced concrete building No. 2, & : Rein-
forced concrete building No. 3)
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Fig.7.  Plot of the Humidity in various living spaces in the
nighttime at each relative humidity.
(O : Log house No. 1, @ : Log house No. 2, & :
Wooden house, []: Reinforced concrete building No.
1, & : Reinforced concrete building No, 2, & : Rein-
forced concrete building No. 3)

Note:  Ratio means percentage of every relative humidity
10%-80%.
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