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Indoor air quality, air temperature and humidity in narrow/air tight spaces
Masatoshi TANAKA
Professor Emeritus of Fukushima Medical University
Environment & Health Research Office

MREE  ENOEARFEIL, BAOBRRE, KRELMSOXRE, FHi S X283 L,
ETENIDR, LA L, ERRBER, 55 WIIEEEDOREWEMICBV T, IR HE H
KD HDOD, BREITERIC SN, BERZEEFERBZ VLTV, SENE, [REERSE BN E
fEZef (BEhEEpRN, M=, REREE) KB 5ERE, BE, BERLICOVWTHELZIT> 2,
ZELREDEEL L TO_BLRFLERE, BEOHIEIZIX, COBE -BE - - BET—Xuili—%
AL, [ABERNTORE]  —%ER 35 kmE 0 45 04T, ENZRMAL L, BKILEE - B
WRIZOWTHE, BRILEZBRETIE, A ¥ — MFLETRIC CO2 BE, BEIIIKE2E
bR, BRILOBRIETIL, COz I LB EIIREIC_EH L COz I 2000ppm 12
bHiEL, [BBERTOREIE] : —&OBEE % T2 30 WFTOBERIZBWT, COEE., 1RE,
BE, Z LT, WEBRELZRE L, REEDOEEHEIL 0.4mg/m3 Ll E, CO2iX 900ppm M ET
Hol, UREETOHEIE] : EEOEFMOREIREX 19~32°C T, 28CHHEE T 46% % 5
o RFEOBREREIT 14~30CT, 25CHRBE< . 35%% & TV, BFFTO CO2DL~L
X BFIZE < 2000ppm PLEICET AHE LA DI, CO2 DEMEIL 700ppm 23 B4F. 1000ppm
BRI RLSVTh S, BEZTIINEBRENGEOEEREETHY | BEENZNEEIC
FRENRE LLEN-TZ, WTNOHELHEURBRKEEBE, BE~DOEEBERLETH D,

A. HZEHH Introduction

conditions are

and humidity for indices of thermal

Indoor thermal almost conditions in narrow/air tight spaces such as

constant regardless of outside conditions, automobiles, temporary housing and

climate change, weather, season and so on.
But, air quality often becomes poor in
narrow/air tight spaces such as vehicles
(automobiles, trains, and air planes),
temporary housing and smoking rooms.
Smoking is mostly prohibited in trains, air
planes and public spaces. We searched
thermal conditions and air quality in living

spaces with narrow/air tight areas.

B. W% A% Methods
We measured carbon dioxide (COz2) for index

of indoor air quality and air temperature

smoking rooms.
Measuring devices are Thermo-Recorder
and COz Recorder with automatic recording

system (T&D Corporation, Japan).

C. BIR# R Results

1) The case of ordinary vehicles

A measuring device was set on the assistant
driver's seat. Recording interval time was 30
sec. Carbon dioxide, air temperature and
humidity were measured during driving on
ordinary roads. One person drove a car on

the road for 35 kilometers within about
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45min.

Under these conditions of closing windows
and opening ventilation duct of the car, the
values of COz, air temperature and humidity
remained at about the same levels at the
starting condition. On the contrary, under
the conditions of closed windows and
ventilation duct of the car, air temperature

remained at the same levels during driving.

But, the levels of CO2
increased gradually, that is, the level of CO2

and humidity

was 500ppm at first and increased finally to
over 2000ppm, and the level of humidity was
17% at first, and finally became 33% (Fig.1).

-
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——————————— o2 (ppm)
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Fig.1 Carbon dioxide, air temperature and humidity during driving the car

2) The case of smoking rooms

In Japan, smoking is prohibited in trains,
offices, schools, hospitals and many public
facilities. Smokers use smoking rooms. We
measured the carbon  dioxide, air
temperature, humidity, and concentration of
dust in about 30 smoking rooms in offices.
The ventilation devises were set up in these
smoking rooms.

(Standard

Deviation) of dust was over 0.4mg/m3 inside

The average concentration

the smoking rooms. Compared to COgz
concentration inside smoking rooms, near
rooms and office desks, the level of COs2
inside smoking rooms was the highest, over
900ppm, and the level of COz near smoking
rooms was the lowest. The level of CO2 at
office desks was rather high, because of the
respiration of workers. Air temperatures
inside smoking rooms, near rooms and office
desks were almost the same, but humidity

at the office desks was rather low (Tablel).
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Table 1. Air temperature, humidity, COz and dust of smoking rooms

Average values (SD)

place dust(mg/m3) | air temp (°C) | humidity (%) | CO2z (ppm)
smoking room | 0.47(0.441) 21.7(3.4) |  35.1(10.9) | 916.2(389.5)
nearroom | 0.033(0.041) 20.8(3.8) |  34.8(10.5) | 758.0(266.5)
office desk | 0.020(0.018) 22.6(2.6) 32.0(9.6) | 782.3(296.3)

3) The case of the temporary housing

A. In summer

Summer season is from June to August in
Japan. August is the hottest month. The
basic material of temporary house
structures is light-weight steel. Room air
temperatures using air conditioners in the
housing were set up from 19 to 32°C. Setting
the room air temperature at 28°C comprised
the highest frequency at 45%, and the next
setting of room air temperature at 25°C was
15%. Rooms were comfortable with the use
of the air conditioner, but uncomfortable
with no use. Natural ventilation was not
satisfactory.

In one case, in the living room of temporary
housing with air conditioner in August, the
air temperature level was 24~25°C and
humidity was rather high at night, and
during the daytime, the air temperature
level was 26~27°C and humidity level was

40~50%.

B. In winter

Winter season is from December to February.
January is the coldest month. In many
temporary housing, the air conditioner and
double windows were added to prevent
coldness in winter. Setting room air
temperature of air conditioners in the
housing were set from 14~30°C. Setting
room air temperature at 25°C comprised the
highest frequency at 35%.

In one case, CO:z concentration using oil
heater in the kitchen of one house in
January was measured. At night, the CO2
level was 600 ppm. During the daytime the
COz was high; over 2000ppm. The air
temperature level was 18~20°C at night,
and during the daytime the air temperature
level was 20~25°C and humidity level was

40~50% (Fig.2)

—201—



EASBRFEMAEMBE (BERE - AEEETERAETIEEES)
SRR EE
10000
"‘
: A
2 N
N ] N
\Y "’ \\\ '. \~\~
1000 —ASsam=t>y g o ! il SO
= R o ok XXX ek Ko I
----- CO2 (ppm)
temp (C)
100 eeeeee humidity (%)
g - ’A
%10 B U T T T T R T T s U R A U UL L L T T e
—8 ol ol eNoNolNeNoloNoleNolNeNollelNoNoleNollelNollelolello)
°© N B RNBANSES NN ANMFEINONIANS AN ™
oo A H e NN NN o o o

Fig.2 COz2 concentration, air temperature, humidity using oil heater in the kitchen of one

house in January

On the Japanese standard levels of COz, the
concentration of less than 700 ppm is
excellent, 1000 ppm is generally permitted,
1500 ppm is permitted in the space with a
ventilator, 2000~5000 ppm is not so good,
and a level of over 5000 ppm is considered to
be bad for daily life.

D. #%8 Conclusion

Inside thermal conditions are not so
uncomfortable for the activity and daily life
of people. But COz levels became to be high.
Poor air quality occurs frequently inside air
tight and narrow spaces; therefore adequate
ventilation in the room is needed to keep
good air quality. The thermal condition of
living spaces and healthy air must be

seriously considered.
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