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Changes of Indoor Humidity in Various Living Spaces*!

Fukumi MAaK1*# 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.

Observed ) | Room floor Interior Wall Materials and Spaces Air-conditioning
builin Location | Construction | and Volume — and
g Direction Floor Wall Ceiling Heating Equipment
Log house Harima-cho. | Wooden First Floor, ? ; ) ,| Air-conditioner,
No.1 Hyogo two-storied house | Northwest 324m) Wood |131m’| Wood  |358m’|Wood |131m Oil stove
Log house Hirakata-shi. | Wooden First Floor, ) 3 P »| Air-conditioner,
No. 2 Osaka two-storied house | South 198} Wood 78m’| Wood |28.4 m’ Wood 78m Oil stove
Wooden house | Ukyo-ku. | Wooden Second Floor, ) . 3 Qo P ,| Air-conditioner,
No. 1 Kyoto twosstoried house | North 215m’| Tatami | 9.8 m’| Soil Wall |27.6 m”| Wood 98 10| (3 hove
Reinforced Reinforced . - . -
concrete building %yléou-ku. concrete glxt&Floor, 23| Tatami | 97 m’ Ssmgng 286 m*| Concrete | 9.7m’ 8}{-iond1t10ner,
No.1 obe building (10F) | >°1 00 1 stove
Reinforced Reinforced First . .
concrete building godﬁgawa-ku. concrete Basement, |104.8m’ Plastic 419m’| Plaster |64.8m’ l()} yp?ium 419m’ Cegtral]h gatmg "
No.2 s building (2F) | North oar and coolomg System
Reinforced Reinforced . . . I
concrete building Eaga-ku. concrete %HSthF loor, 575m’ Plastic 245 m’| Concrete [46.5 m’ 1(); ypzum 245m’ é}lr-condltloner,
No.3 obe building(SF) orthwest oart 1l stove

NTEEAOBE»MHCTB Y, RIEEHE,
REH 1 mOBED LICHRE L. JEHH I
20034E 6 A 1 H~20044E10A 5 HTH %,
ORC 3% 3 © A X O AT KEEFERF O
e C, $ia v 2V — brEs RBEED 1R
TNZALiE§ 50 HHIRLAWNIIEFE R ERE AT
Al 8 U & T 6 W F TITh L 275, &R
OWRE L, AL O AFHPAHRANI A D
T 5o IMBEFHIR LR 1 moOARICEHE L7z,
EHIHIZ20034E 7 H 1 H~20044E 7 A1 HT
H5bo
Table 1 12, At OIRMAEE, B R=E
ORERE & Hf, AR, R, BEB X ORI N E
%, WNEMENIRE, SRERHGOHEZ LTI
R o SAUD O O EIE I H i TR A
S oM E T »—3641 (JZHEPH © —20.0~
70.0C, 0.0~1000%, #58E : £05C, £5%) F7=
13, T&DHEDBA L E ) TR-72S 1 (I EHPA
-10.0~60.0C, 10~95%, ¥k @ £03C, = 5%)
W, WML I a—HETE, 1
MBEICHFHETEL L) ICHE L.

3. BREEE

Fig. 212, —#l& LT, 20044 2 H 5~ 6 HIZH#
WU 72 A0 22 B OB, W ORI A b & 7R3
K, Olxa 7y 21, OlERsE, CHERCHE1,
AIZRCHE2, AZRCHE S DHRTH D, Kifh 1
DOAEHTIE, BEIZ46~11.8C, WEEIZ51.1~59.2
%, F72, BEHEOWZWTZ T AT (20044E 2
ASH) IZBWTh, @EI333~55C, BEIX50.7
~564% & 7%V, FENOWEIIMEAREIC & 5 TR

100

~ 80
g
>

5 60
€
3
<

2%
3
e
[}

@ 20

0

0 12 0 12 0

e
e
2
o
o
£

£ 10
'_

0

0 12 0 12 0
time (hr)
Fig.2.  Change of humidity and temperature with time in

various living spaces. (5-6 Feb. 2004)

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

(<> : Empty, 4 : Occupied, two-point dashed line : the rela-
tive humidity range —50-70%)
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time.

(CJ: Empty in the daytime, Bl : 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.
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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, 4 : Rein-
forced concrete building No. 3)

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